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TRS-80* COMPUTING EDITION 
©1981 Percvm Dara Co. , fnc. mue ~ercom ~eripberal 35 cents 

ercom's DO BLERII tol rates wide ariations in media, drives 
GARLA D, T EXA - May 22, 1981 -
Harold Mauch, pre idenr of Percom Dara 
Company, announced here today that an im­
proved ver ion of the Company's innovative 
OOU BLER" adapter, a double-density pluo- in 
module for TR - o· Model l computers, i 
now available. 

Reflect ing de ign refinement based on both 
theore tica I analy e and fi eld te ring, th e 
OOU BLER II'", o named , permits even great­
er tolerance in varia t ion among media an 
drives than the previou des ign . 

Like the original DOU BLER, rhe DOU­
BLER II plug into the drive contro ller IC 
socket of a T R -80 Model I Expan ion Inter­
face and permits a u er to run e ither single- or 
double-density diskette on a Model I. 

With a DOU BLER II in ca lled , over four 
rimes more fo rmatted da ta - a much as 364 
Kbytes - can be cored on one ide of a five­
inch diskerce than can be tored u ing a ran­
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equip a Model I 
with the hardware required to run Model II I 
diskette . 

(Ed. Note: See "OS-80:f>l: Bridgin rhe TR -
so· software compatibil ity gap" el ewhere on 
this page. ) 

The critical c lock-data separation ci rcuitry 
of the DOUBLER II is a proprietary design 
called a ROM-programmed d igital pha e- lock 
loop data separator. 

According ro Mauch , this design i more 
tolerant of diffe rences from di ke rre to di kerre 
and drive to d rive, and also prov ides immunity 
to performance degradation caused by c ircuit 
component aging. 

Mauch said "A DOUBLER II will operate 
just a re liably two year after it i in called a it 
will two days aft r in tallat ion ." 

The d igital pha e-lock loop also elimina tes 
the need for trimmer adju tment typica l of 
analog pha e-lock loop circuits. 

"You plug in a Percom DOUBLER rI and 
then forget it," he a id. 

The DOU BLER II al o feature a refined 
W ri te Precompen a t ion c ircui t that more 
effectively minimize the phenomena of bit· 
and peak-shifting, a re liability-impa iring char­
acteri tic of magnetic data recording. 

The DOU BLER 11, which i · fu lly ofrware 
compatible with the previous DOUBLER , i 
upp l ied with DBL DOS" . a TR DOS ·­

compatible di k operating y-t~ 
The DOUBLER 11 ·ell fo r $ .1.,P.'G'.5, i n~~J -

ing the DBL DO di kerre. o'llll ~· t,".'U ! 
tf ,,.. , 

Circuit misapplication causes diskette read, format problems. 

High resolution key to reliable data separation 
GARLA D, T EXA S - The Pe rco m 
SEPARATOR' ' doe very well for th Radio 
Shack TRS-80 · Model I computer what the 
Tandy d i k contro ller does poorly ar est: reli­
ably separate clock and dara ignal during 
disk-read operations. 

Unreliable data-clock separation cau ·e for­
mat verificarion fa ilure and repeated read 
retries. 

CRC ERROR-TRACK LOCKED OUT 
The problem is m r severe on high -number 

(h igh-density ) in ner file tracks. 
As reported arl ier, the clock-data separa­

tion problem was traced by Percom to misap· 
plication of the internal separaror of the l 771 
dri ve contro ller IC u ed in the Model I. 

The Percom Separator ub tiru re a high­
reso!ution d igita l data separator c ircuit , one 
wh ich operates at 16 megahertz , fo r the low· 
resolution one-megahertz circui t of rhe Tandy 
design. 

Separator c ircui t · that operate a t lower 
frequencie - fo r example , ~wo - or four-

megahertz - were found by Percom to provide 
only marginally improved performance over 
the origi nal Tandy ci rcui t. 

Th Percom olurion is a ·imple adapter chat 
plug into the drive controller of the Expansion 
Int rface (El). 

N ot a kit - ome vendor upply an un­
te red eparacor kit of re i tor , IC and o rh r 
paraphernalia char may be insrn lled by mod­
ify ing rh e co mpu te r - t h e P rco m 

EPARATOR i a fu lly a embled, fully rested 
plug-in module. 

In ralla t ion involves mere ly plugging the 
EPARATOR into rhe Model I El di k con­

tro ller ch ip ocket. and pluoging the controller 
ch ip in to a ocket on the SEPARATOR. 

T he EPARATOR. which ells for only 
$29.95 , may be purcha ed from authorized Per­
com retailer or ordered direc tly from the fac­
tory. The factor)' co ll -fre order num er i 
l-800-527 -1592. 
Ed. note: Opening the TR -80 Expan ion In­
terface ma void rhe Tandy limited 90-day 
warranty. a rcle 508 on inquiry card. 

O wners of orioinal DOUBLERs may pur­
cha ea DOUBLER lI upgrade kit, wirhour the 
disk controller IC, for $30.00. Proof of pur­
cha e of an origina l DOUBLER is required, 
and ach DOUBLER owner may purcha ·e only 
one DOUBLER ll at the $30.00 price. 

The Percom DOUBLER II is avai lable from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory to ll -free 
order number i 1-800-527-1592. 

Ed. nore: Opening the T RS-80 Expansion In­
terface may void the Tandy limited 90-day 
warranty. Orc le 258 on inquiry card. 

All that glitters is not gold 

os .. so Bridging the TRS .. 80* 
software compatibility gap 

Compatibility between TR .so· Model I diskcrm and 
the new Model 111 is about as genuine as a gold·plat<-<l lead 
Krugerrand. 

T nae, Model I TR OOS · diskettes can be read on a Model 
11 1. But first they must be converted and re-recorded for 
Model Ill operation. 

And you cannot write co a Model I TR 00 • iskerrc. 
Not wich a Model Il l. You cannocadd a me. Dclere a file. Or 
in any way modify n Model I TRSDOS diskette wil h ~ Model 
Ill computer. 

Furchennore, your converted TR DO diskettes cannot 
be converted back for Model I opcrJtiotl. 

T RSDOS is a one-way srreer. And rhere's no retreatin g. 
A point to consider before switching the company's payroll 
co your new Mo<lel Ill. 

Real sofcware compatibil ity should allow the dirw. illl· 
mediai~ interchangeability of Model l and Modd Ill di5kct· 
ces . . o read-only limitations, no conversion/re-recording 
steps and no chance to be left high and dry with Model Ill 
diskettes that can't be run nn a Model I. 

What's the nnswer ~ The an wer is Percom\ 0 · 01'1 
fu mily of TRS-80 d isk operating systems. 

0 -80 programs allow dir~cr . immedia•e intcrchangcabilicy 
of Model I and Model 111 diskmcs. 

You can run Model I single-density diskencs on a Model 
Ill ; install Percom' plug· in DOUBLER · adapter in your 
Model l, and you can run double-density Model i ll diske ttes 
on a Model I. 

There's no conversion, no re-recording. 
Slip an 0 . 0 di kctte our of your Model I and insert it 

directly in a Model 111. 
A nd vice#vcr a. 
Just have the correct OS-80 disk operating system -

OS- 0, OS-SOD or OS· 011!1 - in each compu ter. 

Moreover, with OS-80 s stems, you can add, delete, and 
update file ·. You can read and write disketres regardless of the 
sy rem of origin. 

0 .SQ i the original f'crcom TR · 0 DO ur BA IC 
prObTfatnmers. 

Even 0 -60 util it ies arc written in BASIC. 
0 -8 is che Pcrcom y tern about which au er wmt•'. in 

Creative Computing magazine , " .. . the best $3 .00 ou 
will ever spend. "t 

Requiring only seven Kbytc of men101"1'· 0 -80 disk oper­
ating systems re ·ide complerc\y in RAM. There' no need to 
dedicate a drive exclusively for a sy tern diskette. 

And , unlike TRSDO , you can work at the rrack sector 
level , defining and conirulling data formats - in BASIC ­
m create simple or complex data tructurcs chat ttxec ulc 
more quickly than TRSDO 1lcs. 

The Pcrcom OS· 0 DO supp0rts si ngle-densiry opera· 
tion ofthe Model l compurer - priceis$29.95; rheOS· OD 
support double-density operation of Model I computers 
equ ipped with a DOUBLER or DOUBLER II ; and. 0 -80/ 
111 - forthe Model Ill of course - supports borh si ngle- and 
double-density operalion. OS· OD and OS·S0/111 <'aCh 
sell for $49. 95 . v 429 

PRICES ANDSPECI FICATIO SSUBJ ECTTOCHA OE\V!THOUT . OTI E. PRICES 

PERCOM DATA COMPANY, INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-3421 
1iCTrademark of Percom Darn Ccmpanl·· Inc. ·TR -80and TR DOS are trademO\rb iTand>·Corporat1on wh1chh~ no rtlauonship w Percom Data Compam·. tCreau\'eComput1n1? Mai;;.:mnr;: . June. 19 • p~I! ?6. 
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"If you wish in the world to advance 
Your merits you're bound to enhance 
You must stir it and stump it 
And blow your own trumpet 
Or trust me you haven't a chance." 

W.S. Gilbert, Ruddigore 

Back in my formative days, I was ex­
posed to a rabid Savoyard and be­

came a carrier of this form of mental ill ­
ness: hence the opening ditty. By the age 
of twelve I could sing the Nightmare song 
from Iolanthe (this is one of the faster Gil­
bert and Sullivan patter songs). In high 
school I joined the Savoyards club and we 
put on The Mikado and Pirates. Hello all 
you G&S fans-and to the uninitiated, 
you 're missing something. 

Others may use their Sony Walkman 
cassette players for rock, mine is belting 
out Trial by Jury and Ruddigore, with a bit 
of bluegrass now and then . 

Green Tech 

Some months ago I got to stewing 
about the shortage of microcomput­

er-oriented people. Sure, we have a hun­
dred thousand hobbyists, but nowhere 
near the number of micro-educated peo­
ple our growing industry really needs. 
Most schools, even though buying micros, 
have not been teaching the skills which 
are needed in our industry. 

There are over 2,000 stores selling com­
puters at present. Estimates are that this 
will grow, as software becomes more 
available, to over 50,000 stores. We're go­
ing to need store managers, technicians, 
salesmen, programmers, and so on just to 
fil l this need. In order to move the pro­
grams and hardware from the manufac­
turers (or importers) to the stores we will 
need distributors or reps and these peo­
ple, too, will have to have an understand­
ing of micros. 

Even with massive importing of hard­
ware from Japan there will still be a need 
for large numbers of people to run the 
smaller businesses which will build up 
around these systems. Look at the host of 
firms which are making nice livings pro­
viding accessories and software for the 
TRS-80; when we also have IBM, DEC, DG, 
Panasonic, Casio, Sony, Sanyo, Hitachi , 

"Others may use their Sony Walkman 
cassette players for rock, mine is 

belting out Trail by Jury and Ruddigore." 

Toshiba, Sharp, Quasar, Pioneer, Sansui , 
Sord, Mitsubishi and others, we're going 
to have a big market and need a lot of 
trained people. 

I have been looking for someone who 
could start work on plans for a technical 
institute which would teach the funda­
mentals of microcomputers. My concept 
is to have a blitz course which would last 
18 months to two years, thus keeping 
down the cost of college. The course 
would run straight through , with no vaca­
t ions, no beer bashes, no soccer teams, 
no dances ... just hard work and plenty of it. 
It would run six days a week, about twelve 
hours a day. 

The courses would cover both the hard­
ware and software aspects of micros, 
complete with extensive lab work. There 
would also be an array of business 
courses so that graduates would be ab le 
to work their way up into the management 
of businesses, rather than being primarily 
technicians or engineers. This is the area 
where most firms have failed , rather than 
in technical designs. We would teach 
such things as business law, personnel 
management, marketing, salesmanship, 
corporate financing , account ing, advertis­
ing and · promotion , writing , speed-read­
ing, gamesmanship, taxes, quality con­
trol, packaging, automation, and so on. 

One of the problems many students 
have when they graduate from school is 
finding work when they have had no prac­
tical experience. This is the Catch-22 situ­
ation. With Instant Software growing rap­
idly , we may be able to intern students 
there part time so they will have had pro­
fessional business experience for their re­
sumes. They would be able to do service 
work on the myriad of computers in the In­
stant Software lab, help with evaluation of 
submitted programs, write programs in 
their spare time for possible publication, 
work on making production masters of the 
programs, duplication, quality control , 
packaging , advertising, promotion, sales, 
and so on. With Instant Software sales 
heading toward $10 million and more, 
there will be plenty of work for hundreds 
of students. 

It will be a year or two before this plan 
will get off the ground , but a staff is start-

ing to work out the details. • 

International Computer Students 

On a recent trip to St. Luc ia, a small 
island in the Caribbean , I talked with 

the people there and found that it is pres­
ently very difficult for students from 
smaller foreign countries to come to the 
U.S. for an education. Yet it is in these 
countries where it is needed the most , and 
where it can have the best long-range el· 
feet , not only for the country involved, but 
for the U.S .. Russia figured that out a long 
time ago and they regularly bring in for­
eign students tor a Russian education. 
The investment would be small to bring 
students to the U.S. and put them into 
schools, particularly such as the one I en­
vision. 

Smaller countries must have some way 
of keeping up with technology if they are 
not to fall further and further behind. And 
if the U.S. does not help these smaller 
countries, particularly in our hemisphere, 
you can bet that Russia and Cuba will. 
You can also bet that the students will get 
more than a technical and business train­
ing. 

Having visited quite a few small coun­
tries , meeting hams and computer people 
in these areas, I feel that this is important 
enough to warrant being considered part 
of our defense budget. Helping countries 
to grow and spreading the friendly Ameri­
can influence is a way to save on future 
military expenses. 

In most cases we wouldn 't even have to 
do more than provide the educational 
cash up front , just as we are doing tor 
American students. These students 
would be delighted to do just about 
anything to earn as much of their keep as 
possible while they are in school here, and 
repay the rest of the investment when they 
return home. We might start thinking in 
terms of more schools where students 
have an opportunity to work part time to 
help pay for their education. 

By the way, I want you to know that the 
hams of St. Lucia, several of whom are al ­
ready into microcomputers, pulled out all 

Continues to page 67 
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EDUC~!~~! 8'0 

The use of a split screen can greatly 
enhance the effectiveness of many 

types of instructional programs. Suppose 
you wish to discuss or ask questions 
about a chart , diagram, quotation or math 
probiem. The normal procedure is to keep 
the figure before the student during the 
discussion. The figure is usually at the top 
of the display and a series of statements 
or questions below it. 

That works fine, except that as you con­
tinue to write at the bottom of the display, 
the figure scrolls off the top. You need the 
lower part of the display to scroll in­
dependently of the upper part. This can be 
done but it is a complex maneuver on the 
Model I. Fortunately, there are several 
simpler ways to accomplish the same ef­
fect. 

Several Solutions 

We should pause here to note the 
Model Ill has this function built in . It 
allows you to protect up to seven upper 
lines from scrolling just by POKEing a 
digit into a memory location. If you need 
more than seven lines space you must 
resort to programming techniques. 

The least effective solution is to use a 
subroutine to draw and re draw the figure. 
When you wish to change the bottom of 
the display, clear the screen and call the 
subroutine to re draw the figure before 
writing again at the bottom. This pro­
cedure is slow and it requires un­
necessary memory overhead. 

The most common solution is to simply 
write over the old information at the bot­
tom of the display. Not only is this sloppy 
in appearance, but you must remove all 
the old writing . The presence of old and 
new writing together will only confuse the 

YES 

Fig. 1. Flow Chart Symbols 
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"A flow chart can be of significant 
help in planning a program and 

'deciphering' one someone else wrote." 

student. 
The simplest and most effective solu­

tion to spl it screen operation is to use the 
control code CHR$(31). For example, this 
statement will clear the display from the 
beginning of line 10 to the bottom: 

PRINT@576,CHR$(31); 

Note the trailing semicolon. Failure to in­
c lude it will cause problems with the 
figure. 

This statement not only clears the last 
seven lines but leaves the cursor at print 
location 576 (beginning of line 10). With­
out taking further action, you are ready to 
write at the top of the cleared area. 

If your program will use this procedure 
several times, place it in a subroutine for 
efficiency. In this case, make the print lo­
cation a variable like this: 

2080 PRINT@P,CHR$(31);:RETURN 

You can now clear various portions of 
the screen as your needs change. The 
subroutine would be called by: P = 576: 
GOSUB2080. Once the value of Pis estab­
lished, you need not specify it again until 
it is to be changed. 

This technique will permit you to clear 
from any point on the display. If you need 
only to specify line beginnings , this 
change in the subroutine will save a few 
bytes of memory: 

PRINT@(L-1)· 64, CHR$(31);:RETURN 

Simply specify the line number for L. If 
you will remember to start counting lines 
at zero instead of one, write your subrou­
t ine this way: 

PRINT@L · 64 , 

With this technique, you can erase and 
re use the bottom portion of the display as 
many times as the program plan requires. 
In effect, you have split-screen operation 
without the hassle of machine code 
routines. 

In a true split screen, one part scrolls in­
dependently of the other, which isn 't the 

case here. When writing on the last line, 
be careful not to cause the display to 
scroll or you will lose part of the upper 
figure. Judicious use of trailing semi­
colons on the last line will prevent scroll­
ing . You can also simply leave the last line 
blank. 

Using Flow Charts 

It seems that a large portion of the folk 
in educational computing ignore flow­
charting altogether, or at best view it with 
suspicion and rarely use it. 

If you fall into that category, you 're 
missing out on a valuable tool. A flow 
chart can be of significant help in plan­
ning a program and " deciphering" one 
someone else wrote. In both instances, 
you can get lost easily. 

Short, simple programs or those pro­
gressing from start to end with few side 
trips can be kept in mind quite well. It is 
with more complex programs that flow 
charts are really needed. 

The diamond symbol (Fig . 1) is used at 
each program decision point. There is a 
question in this box and, depending on the 
answer, program action may proceed in 
one of several directions. The diamond 
box will therefore have more than one ar­
row leading from it. 

The rectangular box symbol is used for 
most of the actions in any program. It in­
dicates there is no question or condition 

Continues to page 67 

X• X +I 

Fig. 2. Charting a For . .. Next loop 



AMAZING 

HEAD 
CLEANING KIT 

$2495 
FOR 5%" 
DRIVES 

"OTHER 
MYSTERIES" 

VOLUME I 

$1995 

"OTHER 
MYSTERIES" 

VOL. II or VOL. Ill 

• 
• 

FROM 

VALUES. • 

VERBATIM 

FD34·8000 
DISKETTES 

$4395 
BOX OF 10 
SS, SS, DD 

• • 
DISKETTE 

FILE BOX 

s2995 
HOLDS 50-60 

8" DISKS 

TRI -STAR 

FLOPPY 
SAVER™ 

HUB RING KIT 

$1095 
FOR 5%" 

DISKS 

CABLE 
$2495 

• • 
DISK DRIVE 

EXTENDER 
CABLE 

$995 

®ER!~r!~.~N/CS ~ 
OFFICES 

VERBATIM 

DAT ALI FE 
DISKETTES 

$2695 
BOX OF 10 

PLAIN JANE™ 

<§old 5% " 

DISKETTES 

$2595 

PLAIN JANETM 

DISKETTES 

$2195 

DISKETTE 

FILE BOX 

$2495 
HOLDS 50·60 
5% " DISKS 

TO ORDER 
CALL TOLL FREE 

1 ·800-321-9390 
IN OHIO, call 

26111 BRUSH AVENUE 
EUCLID, OHIO 44132 

MOST ORDERS 
SHIPPED WITH IN 

ONE BUSINESS DAY Ea (216) 289·1210 (COLLECT) 

PRICES IN EFFECT 
TRS·80 is a trademark of the Sept. 1, 1981 THRU •Add 53.oo for shipping & handling. 
Radio Shack Division of Tandy September 30, 1981 , •53.00 EXTRA for C.O.D. 
Corporation. PLAIN JANE is a. Prices, Specifications, •Ohio residents add 5 V2% sales 
Tradema'.k of Meta Technologies and Offerings subject to change tax. 
Corporation. without notice . © 1981 by Metatronics Corp. 
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Joystick Not Foolproof 

In response to Dennis Kitsz 's letter ex­
pressing concern over what he calls theo­
retical problems with my joystick con­
struction story in the June 1981 issue, I am 
sure the readers understand the point Mr. 
Kitsz seemed to miss. The joysticks were 
intended only to be used with a suitable 
program to draw or play games and not to 
be left on line when running other pro­
grams or when using additional peripheral 
devices. That is why there is no off-on 
switch. The user must unplug the joystick 
interface to disconnect the batteries , if 
not they will go dead in which case the 
unit will not operate and a "Theoretical 
Bus Contention" would not be possible . 
That is why I said in the article " practically 
foolproof ." (Sorry Dennis, I didn 't mean to 
fool YOU.) 

When a joystick program is running it is 
impossible to CLOAD at the same time. 
And lnp(1) will not open the cassette port ; 
lnp(255) does that. I see no problem there. 

As far as the hex inverters are con­
cerned, all that they do is pull some of the 
data li nes down to ground potential ; this 
is also done by the keyboard and all other 
input devices, and is not harmful to the 
computer. 

In theory an AA cell is 1.5 volts , but in 
reality it provides somewhat less voltage. 
Four AA cells connected in a series and 
operating under a load, such as the joy­
stick interface, provide only 5 volts. I have 
tested the device with several brands of 
batteries and all developed less than 5 
volts. 

Mr. Kitsz states that a possible problem 
could arise if the joystick was pushed to 
zero. Again he is in error. Had he read the 
article carefully he would have seen that 
241 is the lowest data number the circuit 
develops. 

Dennis seems to be under the illusion 
that I threw a few integrated circuits into a 
brown paper bag, shook it up, and by 
some incredible stroke of luck, as he puts 
it , came forth with a working device. 
(Witchcraft?) 

Just for the record, Dennis, this was a 
carefully thought-out and tested project. 
All the joystick units that I have built since 
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"(He) seems to be under 
the illusion I threw a few 

integrated circuits into a bag 
(and) shook it up . .. " 

the first one (21 months ago) still work per­
fectly. Have you built even one and tested 
it? 

May I remind the readers about the 
scientist who claimed that , theoretically, 
a Bumble Bee cannot fly because its 
wings are too small for its body. Well 
folks , it does fly and so do my joysticks. 

Semi literate 

Frank DiNunzio 
Bristol, PA 

Mr. Zeppa 's letter concerning Harv Pen­
nington and his Disk and Other Mysteries 
is a real jewel (June 1981). Literacy is 
the ability to communicate ideas and 
thoughts. Harv did a masterpiece of com­
municating a technical and complicated 
subject in a refreshing and informative 
way. I suppose Mr. Zeppa likes dry and 
methodical technical writing. I'd bet Mr. 
Zak's work on the Z-80 would give Mr. Zep­
pa goose bumps! I have enjoyed reading 
Pennington 's writing for some time. Writ­
ers such as Pennington and Dr. Lien have 
done a service to laymen in the microcom­
puting field. 

I quote from Mr. Zeppa, " I would still be 
embarrassed by the semiliterate style, or 
lack thereof, of TRS-80 Disk and Other 
Mysteries. " Now, does Mr. Zeppa mean 
the work was lacking semiliteracy? I'm 
confused. Surely he meant the work was 
not up to his literary standards. Why in the 
hell didn 't he say that? I rest my case. 

Steve Wright 
Dayton, TX 

Praise for Pennington 

I can 't believe what people are saying 
about H. C. Pennington 's TRS-80 Disk and 
Other Mysteries. Just to learn about re­
storing killed files is well worth the price 
of a hundred books. I never thought that 
so much information could be stuffed into 
a book that size . Mr. Pennington turns 
Superzap from a thing used to put in Ap­
parat zaps to a very useful utility. I have 
read the book from cover to cover and 

have learned many useful things . Mr. Pen­
nington explains in English how to recover 
every type of file that I could dream of! His 
program Search has saved me many hours 
of work . I can now restore files as easily as 
I can kill them. I no longer have to remem­
ber password s because I can easily 
change them to whatever I want whenever 
I want. I now know how to speak binary, 
thanks to Mr. Pennington . 

Robert Smicinski 
Amsterdam, NY 

Shack Selling Bootleg 

I was surprised by the comments at ­
tributed to Mr. Ed Juge on page 58 of the 
June 1981 issue of 80 Microcomputing 
concerning protection of Radio Shack 
software. It surprised me because if 
anyone is guilty of giving away other com­
pany's proprietary software without per­
mission , it is surely Radio Shack. How 
often have Radio Shack dealers or com­
puter stores given away bootleg copies of 
other companies' software to their cus­
tomers ? It would appear that Mr. Juge 
wants to apply a double standard to the 
computer community. Radio Shack soft­
ware is sacred but that of other com­
panies can be freely " used." 

If Radio Shack is going to abuse the 
rest of the industry by their own actions, 
then it is unreasonable for them to expect 
that they too should not share in such 
treatment. 

John Paul Kapp, president 
JK Consulting, Inc. 

Baton Rouge, LA 

Isolated Incidents 

I would feel it was reasonable and prop­
er for all authors to be able to protect their 
software from unauthorized copying. Mr. 
Kapp seems to assume that I am advocat­
ing that only Radio Shack 's software 
should be protected. 

With over 6,000 outlets in the United 
States, I 'm sure there are several people in 
our employ who do not follow the rules. 



1001 THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages $7.95 
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! 

A PARTIAL LIST OF APPLICATIONS 
Real Estate Evaluation Test Your Typing Speed 
Astrology Finances & Investments 
Income Tax Biorythm 
Speed Reading Energy Efficiency 
Personality Test Antenna Design 
Statistical Analysis Letter Writing 
Logic Circuit Analysis Recipe Index/Calculator 
Carpenter and Mechanic's Helper 
General Purpose Clock Timer 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Kitsz 

Call now and place your order for this new 
book, " THE CUSTOM TRS-80™ & OTHER 
MYSTERIES", from IJG, Inc. More than 
300 pages, with over 60 photographs, of 
projects for the hardware hobbyist. In­
cludes schematics, PC layouts, software 
driver code, etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real-time clock/calender , 
music synthesis, ROM/RAM additions and 
more! 

THE CUSTOM TRS-80™ . . .. . . $29.00 
CALL FOR AVAILABILITY 

M/CROPARAPHERNALIA 
NEWDOS by APPARAT 

NEWDOS/80 by Apparat ..... ... $149.95 
NEWDOS + to 

NEWDOS/80 UPGRADE . .. .. CALL 
NEWDOS + with ALL UTILITIES 

35-track .. . .... . .. . . . . . . . $69.95 
40-track . .. . . .. . . . .. . .. . . $79 .95 

BOOKS 
TRS-80TM DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFT™ BASIC DECODED $29.95 

Let your TRS-80 1M Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique package, " INTRODUCTION 
TO TRS-80'" ASSEMBLY PROGRAMMIN G" in­
cludes ten 45-minute lessons on audio cassettes, a 
display program for each lesson providing illustra· 
tion & reinforcement, and a text book on TRS-80" 
Assembly Language Programming. Includes use· 
ful rout ines to access keyboard, video. printer and 
ROM . Requires 16K · Level 11 , Model I. 

REMASSE M-1 . . .... . .. .. .... $69.95 

FOR DISK SYSTEMS .. . .. . . . . $74 .95 

Let Your TRS-80 1
M Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it again! REMDI SK- 1 is a concise, 
capsulated supplement to RE MASSEM-1. Package 
consist s of two 45-minute lessons on audio casset­
tes, and display programs providing illustrat ion 
and reinforcement . Provides specific t rack and 
sector 1/0 techniques, and sequential and random 
file access methods and routines. 

RE M DISK-1 .. . . .. . •... .•. . .. $29 .95 

Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by TH E M ICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec· 
tor of 35· or 40-t rack disk drives. Tests motor 
speed, head positioning, controller functions. 
status bits and provides complete error logging. 
THE MEMORY DIAGN OSTI C checks for proper 
write/read. refresh. executability and exclusivity 
of all address locat ions. Includ es both 
diagnost ics and complete instruct ion manual. 
SYSTEM DIAGNOSTICS . ... . $ 19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density , 35-, 40-, 77-, or 80-
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTE M DIAG NOSTICS-V3 . . $24.95 

Single Sided, Soft-Sectored 51/•- inch, 

(for TRS-80™) Mini-floppy 

DISKETTES 
$21 ~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 .. . . . . $ 21 .95 
10 boxes of 10 . (each box)$21.50 

PLAIN JANE™ <[}o,/d 
Introducing MTC's premium generic 
diskette . Single-Sided , Soft-Sectored , 
DOUBLE-DENSITY, 5'1•-inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
ERROR-FREE certified . Invest in GOLD' 
PLAIN JANE™ '.(},, (,/ . .. .. . ... . . $25.95 

VERBATIM 'S PREMIUM DISKETTES 

DAT ALI FE"·' 
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 DATALIFETM DISKETTES 
5 1/.- inch (box of 10) 

MD525-0l . $26.95 
10 boxes of 10 . (each box)$25.95 

8-inch FLOPPIES 
Double-Density , FD34-8000 . $43.95 

'RINGS' & 
THINGS 

HUB RING KIT for 51/4' disks . . . .. $10.95 
HUB RING KIT for 8" disks . .. . .. . $12.95 
REFILLS (50 Hub Rings) . ...... .. $ 5.95 
CLEANING KIT for 51/4' drives .. . $24.95 
5 '1. -inch diskette case .. .. . . . . . .. . $3.50 
8-inch diskette case ... . . .. . . . . .. . $3.95 
5 1 /4-inch File Box for 

50 diskettes . . . _ __ . .. _ $ 24.95 

8 inch File Box for 
50 diskettes __ _ . _ _ . __ $29.95 

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

Corporation . DATALIFE is a 
trademark al VERBATIM . PLAIN 

JANE. AIDS-I. AIDS-Ill . CALCS-111 . 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
Sept. 1, 1981 THRU 
September 30, 1981 , 
Prices, Specificat ions, 

WE ACCEPT •Add $3.00 for shipping 
& handling 

CALCS-IV. MERGE-Ill are 
trademarks al MTC. 

© 1981 by Metatechnologies 
Corporation. Inc. 

Products damaged in 
transit will be exchanged. 

and Offer ings subject to 
change without notice. 

8109 

• VI SA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O .D. 

•$3.00 EXTRA for C.O.D. 
•Ohio residents add 5 \12 3 

sales tax. 
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Store managers are prohibited from carry· 
ing or even giving away non-Radio Shack 
software. 

This occasional breaking of the rules 
that we certainly try to control and elimi· 
nate is all the more reason why software 
protection in the industry would be good 
for everyone. 

Ed Juge, direc tor 
Computer Merchandising 

Tandy-Radio Shack 
Fort Worth , TX 

Heavens Tibetsy, is Kapp right ... or 
Juge? How about it readers, have you 
come across freebies from Shackers, or is 
Kapp exaggerating. Tell me . .. Wayne 

Fix Needs a Fix 

Oops! Someone goofed in the 80 Input 
section (April , 1981 , p. 14) in the letter enti· 
tied "Shack Statistical Fi x. " 

Actually the last statement in line 280 
of the Radio Shack Advanced Statistical 
Analysis (26-1705) program for the com­
putation of Chi Square should read: CS = 
CS+ (ABS(O(l ,J) - E(l ,J)) - CC)t21E (l ,J). 

Only two changes are necessary to the 
original program-the addition of ABS for 
the absolute value portion of the compu­
tation, and the addition of a parenthesis 
before the subtraction sign preceding CC 
in the formula. CC is Yates ' 0.5 correction 
for continuity which is to be used when 
the di= 1. 

Statistically speaking, you should get it 
printed right this next time. 

Edith Cracchiolo 
Cerritos Community College District 

Norwalk. CA 

Model Ill Bugs 

I recently purchased a Model Ill 48K 
with one disk drive after selling my Model 
I. Radio Shack did a good job of cleaning 
up many Model I problems. The hardware 
for the Model Ill is very impressive; the 
package is one of the best I have seen in 
the micro price range. The keyboard al­
lows me to whiz along at 70 to 80 words 
per minute. The new disk controller allows 
a physical sector to be read or written 
much faster than on Model I. 

However, the people in the software de­
partment merely rehashed TRSDOS 2.3 
and added a few more bugs and annoy­
ances. I will list just a few: 

• You can 't kill Bas.iclCMD since they 
didn 't give you the password and there are 
three systems on the disk that aren 't in 
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the directory that are part of Basic. So as­
suming you don 't want Basic on a disk, 
tough luck (and 12 wasted grans). 

• The LOG function still does not work 
in Basic. There was one small patch to be 
made on Model I which they didn 't make. 
To make it work on Model Ill , patch ad­
dress 5EOCH from CD 75 60 to CD 27 5A 
and LOC(n) will now return the current rec­
ord number for fil e n. 

• The concept of a logical record 
seems to be completely lost on Radio 
Shack. Basic now supports logical record 
lengths other than 256 (as did some Model 
I Basics), but every time you read or write a 
record TRSDOS reads or writes a sector, 
then does a block move. If you write one 
byte, TRSDOS has to write 256 because it 
doesn 't know how to block records (TRS· 
DOS 2.3 does block records). 

The worst case is one byte logical 
records (stream 1/0). Many programs like 
to think this way, for example Electric 
Pen. I wrote the following program with 
one byte logical records to test the prob­
lem: 

10 OPEN" R" ,1 ," TEMP", 1 ' REMEMBER TO 
ANSWER 1V TO How Many Files? 

20 FIELD 1,1 AS A$ 
30 FOR N = 1 to 256 
40 LSET A$= " A" 
50 PUT 1,N 
60 NEXT N 
70 CLOSE 

It took 160 seconds-a baud rate of 
12.8. only 12.8 baud for disk!! I'm going 
back to tape. 

• Debug will not dump below 5600H , 
cannot be entered from Basic, has a 
worse display mode than Model I, and 
overlays all the programs it used to 
debug. For the first problem, zap the 
following addressed from 5600H to 
OOOOH; track 0, sector 10H, relative byte 
DOH , sector 11 H, RB 09H, sector 12H, RB 
73H. I have also put Debug in relocatable 
source form to solve the last problem. 
Anyone interested in doing this can wri te 
to me. 

• DOS overlays all the error messages 
every time it gets an error, then prints an 
obnoxious " ' • ERROR xx • *". To cor­
rect this, zap track 10H, sector 10H, RB 
2DH from 20H to 18H. You will now get a 
meaningful error message in the same 
amount of time as it took for .. . • ERROR 
xx * * " . 

Despite some severe software goofs, I 
am satisfied with my Model Ill and 
believe it to be the best purchase on the 
micro market. 

Ervan Darnell 
Star Route 

Palmyra , MO 63461 

Where's Line 83? 

I was more interested in a workable key­
word indexing and retrieval program (April 
1981 , page 252) than in a tiff over an unap­
preciated but cute(?) title heading 
(" WHERZIT" ). 

Program Listing 1 (Lines 73,75,77,79) 
calls for branches to Line 81 , which in turn 
calls for a branch to Line 83. What Line 
83? The following seemed to suffice for 
me and may help others who were miffed 
by the missing line(s): 

83 IF Q =0 THEN N = N + S:GOTO 63 
84 IF 0 $ = " C" THEN R$(N) = " " :GOTO 64 
85 GOTO 64 

Also, Clear 11500(Line1) caused an OM 
message on my Level II 16K. Clear 11000 
corrected that. 

Leslie J. Schnierer 
Institute for Consciousness and Music 

New Castle, DE 

Color Computer 
Disappointment 

I read with interest Wayne Green 's edi· 
torial in the July issue, which dealt in part 
with the lack of response from your read· 
ers with Color Computers. I'd like to tell 
you of my experiences with the Color 
machine. 

In late April , I bought one of the first 16K 
enhanced machines to come into this part 
of Ontario. I can say, without reservation 
that I was really , really disappointed in th~ 
machine. What I didn 't like: big things like 
32 characters per line, that bloody flash­
ing (or changing cursor), poor resolution 
on the TV screen (and I was using a good 
TV set). There was this sudden disappear­
ance of 5 + K of memory, dedicated to 
graphics (granted, it can be reclaimed). 

But most of all , it was the emphasis on 
graphics in the manual , to the chagrin of 
people like me who intend to use the ma­
chine for engineering applications. 

I took the machine back under the 
30-day guarantee, and bought a 16K Level 
II Model I. Much -to their credit , the local 
Computer Store manager advised me that 
th e machine was going out of production , 
as did the salesman who sold it. I didn 't 
care; the price was right ($100 more than 
16K color), it had a display, it had a cas­
sette machine and it had the backup of all 
of the advertisers I saw in your magazine. I 
like it a lot. I'm doing engineering stuff 
related to my work on it, and I'm also 
writing a record index program for it, to 
help me in my preparations for an FM pro­
gram. 

Continued on page 18 



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

Introducing the latest addition to MTC's family of data management systems , AIDS- Ill . NO 
PROG RAMM ING . ea sy to use . COMPLETE PACKAGE including demonstration application 
documentation and MAPS-Ill (see below). · 

• Up to 20 USER-DE FINED FIE LDS of either numeric- or characte r-type. 
• CH ARACTER-type fields may be any length (total : up to 254 characters). 
• NUMERIC-type fields feature automa tic formatting , rounding , decimal alignment and 

validation . 
• Full feature EDITING when adding or changing records: 

- ENTER FIELD (can·t type -in more characters than specified). 
- BACKSPACE (delete last character typed ). - RIGHT-JUSTIFY FIELD contents. 
- DE LETE FIELD contents. - SKIP FIELD (to next or previous fie ld). 
- RESTORE FIELD conten ts. - SKI P RECORD (lo next or previous record ). 

• SORTING of records is MACHINE CODE ass isted . 
- 200 RECORDS (40 characters) in about 5 SECONDS. 
- ANY COMBINATION of field s (including numerics) with each fie ld in ascending or 

descending order . 
• SE LECTION of records for Loading, Updating, Deleting, Pr inting and Sa vi ng is 

MACHINE CODE assisted . 
- Specify up to 4 CRITER IA, each using one of 6 RELATIONAL COMPARI SONS. 
- LOAD or SAVE selected record s using MULTIPLE FI LES. 
- Exa mple: Select records represen ting those people who live in the state of Col-

orado , but not in the city of Denver , whose last names begin with " F" 
and whose incomes exceed $9000.00. 

- Exa mple: Select records representing those sales made to XYZ COMPANY tha t 
exceed $25 .00, between the dates 03/ 15 and 04/ 10. 

MAPS-Ill (MTC AI DS PRINT SUBSYSTEM ), included at no charge, has the fo llow ing featu res: 
• Full AIDS-Ill SELECTION capab ilities. 
• Pr ints user-specified field s DOWN THE PAGE. 
• Pr ints user-specified fields in titled , columnar REPO RT FOR MAT. automatica lly 

generating column head ings, paging and (optiona lly) inden tation . 
• Can create a sing le report from MULTIPLE FILES. 
• Pr ints user-def ined formats for CUSTOM LABELS. custom forms , etc . 

BE LOW ARE TESTIMON IALS from owners of AIDS systems. These are absolutely authen tic 
statements and are typical of the comments we receive . 

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

David Wareham. Vice President (EDP). Nationa l Hospital and Health Care Services Inc. 
" We have 32 different Data Base Management packages for the TRS-80. AIDS-Ill is easily 

the best. It also makes it easier for us to step up to our Model 11 since the package is 
available for both computers." 

Jack Bil insk i, President, 80 Microcomputer Services 
" Your AIDS program is far and away the finest information management system that I've 

ever seen. I am currently using it to mainta in a clear picture of the demographic data on all 
the kids in our residential treatment program and it is working for me superbly." 

Fra nk Boehm . Direc tor . Front Door Residentia l Treatment Progra m 

MTC AIDS CALCULATION SUBSYSTEM-Ill™ 
MODEL I ... $24.95 MODEL II ... $39.95 

MTC's most popular AIDS subsystem. Use • Columnar subtotals generated when 
for report generation involving basic there is a change in a user-specified 
manipulation of numeric data. Feat ures are: column. 
• User-specified page title • User-specified Columnar Totals 
• Columnar Headings • Columnar values computed using con-
• Optional Indentation stants and/or column values 
• Use for accounting , inventory , financial • Balance forward calculations (Ex : Gross 

and other numeric-based information sales equals previous gross sales + sale 
systems. amount + sales tax). 

Compare AIDS-111 ™/CALCS-lll ' M with any other data management package under $100 ! 

CALCS-111 ™ REQU IRES THE PURCHASE OF AIDS-Ill ™ 

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

MTC CALCS-IV™, that is. 
• More Computat ions 
• Save Report Formats on Disk 
• Faster, and more! 

MTC CALCS-IV™ ........ . . . $39.95 
For Model II. ... ...... . ..... $59.95 

CALL FOR CALCS-111 
UPGRADE PRICING 

MTC AIDS MERGE-Ill™ 
This subsystem will combine up to 14 AIDS­
created data files into a single, large file. An op­
tional purge capabili ty 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 per for­
mance, MERGE- lllTM properly handles files sorted 
by any combination of fie lds, including numerics. 
with each field in ascending or descending order. 

MTC AIDS MERGE-Ill™ ..... .. ... . $19.95 
For Model II . ... . . .... ... . ... . ... $29.95 

THE COMPLETE 

MTC AIDS-Ill™ 
PACKAGE 

SAVE$$$$ 

Inc ludes MTC AIDS-Ill™ 
CALCS-111™ and MERGE-Ill™ 

A comprehensive system 
at a competitive price! 

MODEL I 
MODEL II 

. $99.95 
. $149.95 

TRS,80 is a trademark of the 
Radio Shack Division of Tandy 
Corpora tion. DATALIFE is a 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
Sept. 1, 1981 THRU 
September 30, 1981, 
Prices, Specifications, 

WE ACCEPT 
•VISA 

• Add $3.00 for shipping 
& handling 

trademark of VERBATIM. PLAIN 
JANE. AIDS-I, AIDS-Il l . CALCS-111 . 

CALCS-IV, MERGE-Il l are 
trademarks of MTC. 

© 1981 by Metatechnologies 
Corporation . Inc . 

Products damaged in 
transit will be exchanged. 

and Offerings subject to 
change without notice. 

8109 

• MASTER CHARGE 
• CHECKS 
• MON EY ORDERS 
• C.O.D 

• $3.00 EXTRA for C.O.D. 
• Ohio residents add 5\12 3 

sales tax. 
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f0AID 
Connecting Printers 
Without Expansion 

I am just getting into computers and 
I own a TRS-80 Level II . I would li ke to 
connect an Epson MX-80 printer to my 
computer, but I do not have an expan ­
sion unit thus far . I would like to know 
if there is any way of connecting it to 
the keyboard unit without the expan­
sion unit. I have called around and 
some places say yes and some say no. 
Could you please let me know if it can 
and how to do it , or if there is a com­
pany that I can get in touch with. 

David D. Johnson 
23720 Mary 

Taylor, Ml 48180 

Supervisor Calls 

Do you know where I might find in­
formation on running supervisor call s 
for my Model II 64K TRSDOS micro? 
Specifically the sort for release 2.0. 

Darnell Lepre 
2821 Lawnwood Drive 

Ocean Springs, MS 39564 

Using Scripsit 

This is in reference to the letter from 
Petralia, Neild & Webb in 80 Aid (May 
1981) that stated they have a Daisy 
Wheel II printer that has special char­
acters (such as section and paragraph 
signs) that are not accessible through 
their Model II Scripsit program. 

There are two ways to fix this prob­
lem: 

Boot up Scripsit disk, type in date 
and press Enter. When time question 
appears, press hold, then press Enter. 
You will be in TRSDOS. Now type the 
following and press Enter: 

PATCH SCRIPSIT A= BE4F 
F=A3A5 C=COAF 

This will replace the Brit ish pound 
sign with a section sign and the micro 
sign with a paragraph sign. (Please see 
Scripsit Reference Manual , p. 52 for 
the table of 10 special characters.) 
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Now the section sign can be ob­
tain ed by typing CTRL 6, CTRL 9,6 and 
the paragrah sign by typing CTRL 6, 
CTRL 9,7. 

The second method is to Superzap 
for Model II . 

On th e Scripsit disk on track 15 
(OFH), sector 10 (OAH) you will see 10 
bytes at location C6H that correspond 
to the 10 spec ial characters in the 
table on p. 52 in the reference manual. 
The ex isting characters are 5E, 60, 7E, 
A7 , BE, 9C, A3, A5, A6 and BF. 

Any of th ese can be changed to any 
of the codes available on the Daisy 
Whee l II as shown in the Printer 
Owner's Manual on page 22. 

In the patch overleaf, I chose to re­
place the Briti sh pound sign and the 
micro sign with the section ad and 
paragraph signs as requested by 
Petra lia, Nei ld & Webb. 

Sayyed A. Bashir 
Fort Worth , TX 

Phantom Records 

As you may well know, the TRS-80 
Model Ill differs slightly from th e 
Model I for which most of the listings in 
80 Microcomputing are written . 

Having only a cassette-based Model 
111 , 32K, I was delighted with the pro­
spect of using the Sans Disk program 
(from the April issue) until disk drives 
are affordable. Much to my dismay, the 
re-packing function of the Sans Disk 
program will not execute on my Model 
Ill , leaving instead a numbered record 
with the first field name and equal sign 
followed by blanks! This phantom 
record is impossible to delete. At­
tempting to delete a record appears to 
work until the select function is ex­
ecuted. When the phantom record ap­
pears saveing to tape will not re-pack 
the file as I hoped it would. 

I have written to the author of the 
program who is not familiar with the 
Model Ill. He was quite helpful pro­
viding other fi xes to Sans Disk but 
couldn 't give me any help on the mal­
functioning delete command. I have 
carefully checked and re-checked the 

listing and must assume that the sub­
tle differences of the Model Ill are to 
blame. 

If anyone has corrected the program 
to run on th e Model Ill , I'd sincerely ap· 
preciate hearing from them. I don 't yet 
know enough about TRS-80 Basic or 
machine language to tackle the prob­
lem myself. 

Colin Alexander 
120 28th St. 

San Francisco, CA 94131 

A Fix and a Question 

I've solved the problem mentioned 
by Joe Brandiner on page 24 of the 
April , 1981 , 80. The answer is to scrap 
th e existing initialization routine and 
use a simpler one. This routine is modi­
fi ed from Dennis Kitsz' s KBEEP pro­
gram. 

ORG7DC1 : Change to BOC I 
for 32k, FDC1 fo r 48 

7DC 1 21FC7D LD HL,7DFCH ; ULCBAS keyboard 

dri ver, change to 
BD or FD 

7DC4 221640 LD (4016H). HL ; Dri ver address 

location 
7DC7 21527F LD HL,7F52H : ULCBAS video 

7DCA 221 E40 LD (401 EH), HL 

driver, change to BF 
or FF 

7DCD C37200 JP 0072H ; Change to C3 191A 

fo r new Level II 
ROM 

7DDO ; Start o f ULCBAS 

main body 

Load ULCBAS in the normal man­
ner, using the POKEs in the green 
sheet that came with your lowercase 
kit. When you get back to Ready after 
activating ULCBAS, load T-Bug or an­
other monitor that doesn't load above 
7DOO. Use the monitor to enter the rou­
tine above, changing the addresses if 
necessary. Then punch a tape of both 
routines, with the entry point at the 
start of this patch. 

If you don 't use any other routines, 
the memory size is 32192 for 16K, 
48576 for 32K or 64960 for 48K. Joe's 
printer routine should be loaded 575 
bytes lower than normal , changing the 
size accordingly. Just answer the 

Continued on page 18 



TAKE YOUR 
MODEL II TO 

NEW HEIGHTS 

MTC is proud to announce MTC EXTENDED 
BASIC for the Model II , by R. Ryen. Features in· 
elude "fixes" to existing BASIC, multi-line lune· 
tions, extending an existing sequential file , PEEK, 
POKE, greatly enhanced screen control and ex· 
panded editing capabilities. The contents of 
variables are NOT CHANGED when editing, de let· 
ing, inserting or merging lines, allowing continued 
program execution! All this and much more. 

MTC EXTENDED BASIC ... . .... .. . .. ... $ 99. 95 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5'14' PLAIN JANE™ ... ... .. . .. $21.95 
5'14' PLAIN JANE™ <[}old ..... $25.95 
5'14' DATALIFE™ MD 525·01 .. $26.95 
8" DATALIFE™ FD34·8000 . ... $43.95 

NEWDOS by APPARAT 
NEWOOS/80 by Apparat .. .... . . $149.95 
NEWDOS+ to 

NEWDOS/80 UPGRADE . . .. . CALL 
NEWDOS + with ALL UTILITIES 

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

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOfTTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... $ 7.95 

80 - 20= 12995 
THE ORIGINAL NEWDOS/80 

WITH MTC QUE CARD 

* SPECIAL PRICE * 
SAVE$20 $129.95 

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 disk 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!). Includes 180-page instruction manual and MTC QUE card . 

NEWDOS/80 #SPECIAL# .... ..... ...... .. ......... ... ... . . . .. . .. . . ... . $129.95 
MTC QUE Card only .......................... . .......... . . . ............ $ 7.50 

CALL REGARDING OUR NEWDOS + UPGRADE PRICING 

MODEL Ill VERSION 
Has all the features of the Model I version plus enhancements. Allows any mix of 
single· or dual-sided 40· or 80-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 for Model Ill ...................................... $149.95 

CALL FOR AVAILABILITY 

------------~ ........... .. 
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 ... ...... ......... . $79.95 
Tape Version . .................. $69.95 

CALL FOR AVAILABILITY 

Complete for Model I 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 

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

trademark of VERBATIM. PLAIN 
JANE. AfDS·f. AIDS·lll , CALCS·lll , 

CALCS·IV, MERGE·lll are 
trademarks of MTC. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
Sept. 1, 1981 THRU 
September 30, 1981, 
Prices, Specifications, 

WE ACCEPT 
•VISA 
• MASTER CH ARGE 
• CHECKS 

•Add $3.00 for shipping 
& handling 

•$3.00 EXTRA for C.O.D. 
•Ohio residents add 5\12 3 

sales tax. 
© 1981 by Metatechnofogies 

Corporation . Inc. 

Products damaged in 
transit will be exchanged. 

and Offerings subject to 
change without notice. 
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• MONEY ORDERS 
• C.O.D 
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f0DEBUg 
Super Debug 

"Supermaze" (June 1981, page 160), 
on lines 430, 550 and 560, the IF state­
ments are apparentl y written in the o ld 
Level I format with ANDs as · s and 
ORs as + s. Change line 430 to: 

4301F (X+( E "Y)=A (100 ))A N D D = 4) O R 
(X+ (E" Y) = A(101) and D =2)THEN 500 

and change the others in the same 
manner. 

Narciso Jaramillo Ill 
198 Belmont Ave. 
Rialto, CA 92376 

Missing Line 

Program Listing 1 of my artic le in the 
April issue (page 259) omits line 83. 
Line 83 should read: 

83 N = N +S:GOTO 63 

Several readers have been kind 
enough to point this out to me. 

James H. Fox 
14601 55th St. South 

Afton, MN 55001 

Memory Bugs 

I have found several misprints in my 
article " Memories are Made of This " 
published in the May edition . The cor­
rections follow. 

Note that if memory above location 
32767 is to be tested , Lin the programs 
wi ll need to be equated to ' - 1 • (65536 
- desired location to be tested). See 
the Level II Basic Reference Manual for 
more information about th is. 

One more error was found in the 
RAMTST source code listing at line 
number 320. The Op-code should have 
been 13 and not 35 as was printed. 

Robert D. Randall 
841 South 50th St. 
Lincoln, NB 68510 
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1CLS:INPUT"STAATING ADDRESS (XXXXXD)";S:INPUT" ENDING ADDRESS (XXXXXD)";E 
5 D = 255:FOR L = S TO E:POKE L,D:IF PEEK(L)<>D TH EN 15 ELSE NEXT L 
10 PAINT"TEST COMPLETED, NO EARORS" :STOP 
15 PAINT L;" SHOULD'VE BEEN 255, BUT IT CONTAINS";PEEK(L):STOP 

Program Listing 1. 

1 CLS:INPUT" ENTEA RAM AD DRESS(XXXXXD)"; L :D = 1 
5 POKE L,O:IF PEEK(L)<>O THEN PAI NT" BYTE"; L;" WON'T CLEAR TO ZERO, IT CONTAINS"; 
PEEK(L):STOP 
10 FORX = 1 TO 8:POKE L,D:IF PEEK(L)<>D THEN 20 
15 D = D·2:1F D>128 THEN PAINT"TEST COMPLETED, NO EAAOAS":STOP 
17 NEXTX 

20 PAINT" EAAOA AT" ;L;" SHOULD'VE CONTAINED";D;" BUT IT CONTAIN ED"; PEEK(L); 
" INSTEAD":STOP 

Program Lis ting 3 

Color Correction 

We published a scrambled program listing in the June issue 
("The Color Computer-An Inside Look," p.202). The program 
tha t should have appeared in Listing 1 follows: 

REM ME MORY PEE ~ ROUf IN E 
2 REM F:OBEF: T F , NI Cl·iOLAS 
3 RE M ?nB/ 8 0 
4 REM 
10 CLS 
12 H$=" 0123456789ABC DEF " 
15 FORX=l T04 :READH IX l :N EX T 
17 DATA 1, 16 1256 ,40? 6 
20 PRINT " TH IS PROGR AM LOOK S AT YOUR " 
30 PRINT " COMPU TER'S MEM ORY AND RET UR NS 
4 0 F'R I NT"THE FOL. LOWING INF OF: MATION: 
50 PRINT 
60 PRINT" 
80 F'F:INT" 
90 F'RINT" 
95 
100 

F·F: I NT" 
PF:nn 

MEMORY LO CATIO N 
VA LUE THEF:E 
CHRS I THEF:E ) 

!VA LU ES IN DE CI MAL OR HEX) " 

11 0 HES="D " !INPUT "STA RTING ADDR ESS ! PR EF 
ACE WITH ' H' IF IN HEX )" ;LNS : lFUH ='" ' THENCL S :GOTOl 
10 

111 IFLEtTSI LN $, 1 l<>"H" THENLN=VALI L. NS :• : GCJT 0120EL SELNS=R 
IGH f$1 UH, LEN! LNS l -·· 1 ) 

11 2 LN~ O :LE=L. E N I LNS l :FORX=1T OLE 
11 3 L$ =MI DSI LNS1LE+ l - X1 l l 
114 FOF: Z=O T01 5: I FMIDS I HS , z+ 1 , 1 l=L. $THErH 16 
115 NE xT: GO T0100 
116 LN=LN+Z*H!Xl 
11 7 NE XTx 
118 HES="H" 
120 IFL. N165535THEN CLS ! GO T011 0 

Continued on page 19 
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DATA RESOURCES CORP. 
QUALITY SOFTWARE FOR YOUR TRS-80® DISK SYSTEM 

TO ORDER CALL TOLL FREE 800-525-7958 

BIONIC BASIC 
The BIONIC BASIC routines implement a number of 
useful commands and functions that are not available 
in regular BASIC. BIONIC BASIC appends these 
routines to the BASIC/GMO file so that they load 
automatically every time Disk BASIC is entered. The 
BIONIC BASIC modules will not require reserved 
memory, they are resident in memory whenever Disk 
BASIC is being used. 
RESTORE data statements for reuse indivdually 
MOVE a block of data in memory from place to place 
SHIFT a string to all upper or lower case. 
FLASH will turn a flashing cursor ON or OFF. 
REPEAT function of the keyboard ON or OFF. 
LOAD a BASIC program without losing variables. 
GOSUB statements execute at computed lines. 
SEARCH a program for occurrences of a string. 
LINES of a program can be moved to new locations. 
COMPRESS spaces, remarks from a program. 
SORT any array in ascending or descending order. 
REDIMension any array or list of arrays. 
LOOKUP occurrences within arrays of special data. 
STARTER PACKAGE .. . ..... . .. . ....... . .. $49 .95 
COMPLETE BIONIC BASIC ....... . ...... $74.95 

MT C AIDS - Ill 

The best of Meta Technologies family of data man­
agement systems. This easy to use system allows 
even a novice TRS-80 user to create data files 
custom configured for many applications, from lists 
for mailing and cataloging to financial reporting and 
time scheduling. Easy to customize without pro­
gramming, it is complete with features for adding, 
deleting, sorting, updating and printing . The flex ibil­
ity will make it one of your most useful software 
purchases. Included FREE is the MTG Aids Print Sub­
system (MAPS), a powerful report generator. 

MODEL I . ..... . .......... . .... . ... . ....... $69.95 
MODEL 11 ....... . . . . . ..... . . .. ...... . .. . .. . $99.95 

NEWDOS/80 Version 2.0 
for MODEL I and 111 $ 149.00 

The hottest Disk Operat ing System is now availabl e 
in its la test version. This is the ON E from Appara t, 
Inc., the people whose systems have made the TRS-
80 a rel iable computer. This system includes: 

• Double Density support on the Model I 
• New Superza p with expanded capabilit ies 
• Dis kette compatib ili ty betweeen Model I and Ill 
• Repeat Key and Repeat DOS 'Command' functions 
• Single step execution for BASIC programs 
• Enhanced Cha in ing with many new features 
• Merging BASI C prog ram overlays wh ile runn ing 
• Disassembler dump of source code to disk f iles 
• The famous NEWDOS/ 80 Ut il it ies and Superzap 
• New manual with examples and user explanations 

MODEL I DOUBLE DENSITY PACKAGE 
NEWDOS/80 Vers ion 2 .0 and t he LNDOUBLER 
Everything you need to conve rt yourTRS-80 Model I 
to run double density. Complete w ith software, hard­
ware, and instructions, - in stalls in minutes with NO 
SOLDERING , WIRING OR CUTTING ... $229.95 
LNDOUBLER A lone . . ... .... . . ... . .. . .. . $149.95 

M T C MERGE - 111 
Combin es up to 14 Al OS data files into a single fil e. 
Duplicates may opt ionally be purged, and sorted 
order of records is mainta ined. Mach ine code for 
speed makes this useful if large data fil es are to be 
created from smaller ones. 
Model 1 • •• •••••• ••••••• •• •• ••••••• •• ••••••• $19.95 
Model II . ... ... ... . . .... . ............ . .. . . . $29.95 

MT C CALCS Il l 
Handles numeric ca lculation of data contained in 
Al OS files. Ideal fo r reports on financ ial applications. 
Data from more than one fi le may be analyzed. 
Model I .. .... . .. ...... ... . . . . ....... .. . .. .. $24.95 
Mod4i1I 11 . . . ..... .. . .. . .. .. . .. .. . ... .. ... . . . $39.95 

DATA RESOURCES SPECIAL AIDS - I ll SUPER SYSTEM 
AIDS - Ill+ CALCS - Ill+ MERGE - Ill 

SAVE * * buy all three at one low price 
Model '-·-··· · ··· · ·············$99.95 Model 11 . .. .. . .... . .. .. ........ . $149.95 

DISKETTES 

THE MICRO CLINIC DIAGNOSTICS 
Computer "professionals" have long known 
the importance of regular use of diagnostic 
software in verifying the integrity of com­
puter hardware. The TRS-80 is no exception ; 
good diagnostics are a must in any situation 
where valuable data files are maintained. 
The MICRO CLINIC otters two programs 
designed to thoroughly check out the two 
most trouble prone section of the TRS-80-
the disk system (controller and drives) and 
the memory arrays. 
The FLOPPY DISK DIAGNOSTIC is the 
most complete diagnostic program available 
for the TRS-80 disk system, and could be 
the most important program in your soft­
ware library. This program provides a posi­
tive means for thoroughly checking out the 
disk controller circuits and disk drives. In­
cluded is a test of the accuracy of the drive 
motor speed, allowing adjustment. From 
one to four drives can be tested at the same 
time, 35, 40, 77 or80 tracks, single or double 
density with the LN DOUBLER or PERCOM 
DOUBLER. 
The ME MORY DIAGNOSTIC is broken down 
into two basic tests, the conventional write/ 
read test and the M-1 Worm test. The 
WRITE/READ TEST port ion of the diag­
nostic performs a comprehensive check on 
the ability of each memory location to store 
and retain data. The M-1 WORM TEST is 
the most critical in regard to memory timing 
and "worms" its way through memory. 
MODEL I. ... . . . ................... $24.95 
MODEL 111 . . ....... . .. .. ....... . .. $29.95 

THE MICRO ACCOUNTING SYSTEM 
This is the finest accounting system avail­
able for your TRS-80. Ideal for small business, 
this Integrated General Ledger, Accounts 
Receiveable, Payable System includes a 
Checkbook manager. 
We offer something no other general 
business package can give you -a money 
back guarantee. If you are not totally 
satisfied return the package within 60 
days and receive a full refund . Write for 
sample reports and full descriptions. 
MAS/80 complete ..... . ........ $489 .00 

FLIPSORT 
Soft-Sectored 5%'' 40 Track Double density 

Replacement GUARANTEED for 1 yea r 
We will replace at no charge ANY diskette returned to us 

The DISKETIE FILE BOX 
that stores more than 50 diskettes 

dust free and protected 
VERBATIM DATA LIFE ... . .. . ....... . ......... . . ... .. . ...... . .. . . $ 23.95 5V•" .. .. .. . .. ... .. .. ... . . .. $19.95 8 " ....... . ........... . ... $24.95 
GENERIC in a plastic box . . . ... . ...... . . .. ... .. . . . . . . .. . .. .. . . .. $ 21.95 purchase a 5114' ' FLIPSORT with 50 GENERIC disks 

Box of 100 ........................•... .. ..... . . . ... . .. . ... . . .. . $200.00 SPECIAL DISCOUNT PRICE . . ...... . ..... .. .................... . $119.95 

MASTERCARD ~ 
AND VISA ,- --

WELCOME ,,,.v'."~ 
We also accept 

• COD • CHECKS 
• MONEY ORDERS ...- 540 .. 

ALL SOFTWARE SUPPLI ED ON DISKETIE. ORDERS IN U.S.A. 
SHIPPED U.P.S. FREE. Colorado residents add 6112% sales tax. 

ATTN : DEALERS - We offer attractive pricing and term to 
small computer retailers. Write for information on our 
dealer program and discounts in small quantities . 

"" 

_ Data ResourcesCorp. _________________ ---i 
Business & Professional Center 0 1981 DATA RESOURCES CORP. 
8000 East Quincy Ave. TRS-80® IS A TRADEMARK OF TANDY CORP. 
Denver. Colorado 80237 (303) 773-6665 Prices in effect Sept. 1, 1981 to Sept. 30, 1981 and subject to changes 

AI DS 111 ,• CALCS 11 1,• MERGE 111,0 ARE TRADEMARKS OF METATECHNOLOGIES 

...-See List of Advertisers on page 354 80 Microcomputing, September 1981 • 17 
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Continued from page 12. 

If you could take a survey, I think you 
might find that the majority of TRS-80Cs 
in the field are being used for game play· 
ing, probably with ROM-paks, and for this , 
they are very fast and very well adapted. 
Maybe that 's why you're not getting feed· 
back from the readers. 

Bruce Dingwall 
Mississauga, Ontario 

Canada 

Music Made Easy 

The article "The Color Computer-An 
Inside Look" was certainly a boon to all 
Color Computer owners who, as I am, are 
going through the "almost no software" 
syndrome at this early stage in the ma­
chine's life. 

Those few CC owners with whom I have 
talked await this sort of article, because it 
gives them something with which to play. 
Needless to say, Messrs. Martel and 
Nicholas gave many of us hours of enjoy­
ment. 

In particular, the "Music-Music-Music" 
program was great. However, it does not 
address the problem of the programmer 
who wants music within another program. 
Considering the overhead required to run 

f0AID 
Continued from page 14. 

memory size question with the proper 
value and load the new driver. 

While we're on the subject, does 
anyone have a schematic of the 
26-1104 lowercase modification? I long 
ago gave up trying to trace the new wir· 
ing. 

Ed Ellers 
3000 Beaumont Rd. 
Louisville, KY 40205 

Sound Program 

I own a 16K Level II TRS-80, and I'm 
tired of seeing sound programs for as­
sembly language users. Non-assembly 
language and non-disk users can have 
sound too! Try this program: 

10 CLS: PRINT " PUSH ANY KEY FOR SOUND" 
20 1$ = INKEY$ : IF 1$ = "" THEN 20 ELSE 30 
30 FORT = 1 TO 120 : OUT 255,0 : OUT 255, 1 
40 OUT 255,3 : OUT 255,4 : NEXT T : GOTO 10 
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" Music-Music-Music," it doesn't make 
sense to include it as a part of another 
program. 

The answer is to try something else-a 
program that converts the notation in 
" Music-Music-Music" to sound com­
mands, and then the writing of a simple 
s~broutine to play the music. 

To make this all work, simply load 
"Music-Music-Music" and enter the notes 
as instructed. Then, save the notes to tape 
using the program. 

The next step is to add listing 1: 

FOR X =1 TON 
PRINT# - 2, N(P(X)),D(X) 
NEXT 

You can assign any line numbers you 
want above 5030. Next, load the notes 
back into the Color Computer using the 
" Music-Music-Music" program. Enter GO· 
TOnnnn, where nnnn is the line number of 
the short program in listing 1. 

Your printer will then print out two col· 
umns of numbers, the first being the note 
number, the second the duration of the 
note. Finally, to make the notes run in a 
program, use the format below and you 
will have music imbedded in your pro­
gram. The example given might be for mu­
sic in a horse race program. Run it and 
you' ll see what I mean. 

I use this sound as a subroutine in 
many of my games. 

I'm also tired of my friends who push 
the Break key and list my programs. So 
I hit them with this surprise: 

10 POKE 16396, 23 

The above line can be placed any­
where in a program. If you want your 
Break back try: 

10 POKE 16396, 22. 

Randy Long 
4791 Torida Way 

Yorba Linda, CA 92686 

BBouncce Aidde 

Regarding keyboard bounce there is 
a permanent cure without using soft­
ware such as KBFIX. You must care­
fully remove all of the keys from their 
electrical contacts on the keyboard (I 
used paper clips bent into the shape of 

10 FOR X = 1 TO 750 
20 READ A,B 
30 IF A= - 1 THEN END 
40 IF A= 0 THEN FOR PU= 1 TO B"15:NEXT: 

GOSUB200 :GOT060 

50 SOUND A,B 
60 NEXT 
200 CLS:RETURN 
500 DATA 170,4,170,8,170,8,147,8,159,4,170,4,176,6, 

170,2, 176,4, 193,4, 185,8,0,8, -1 ,0 

Line 30 tests for the end of the music. 
Your last item pair in the data list should 
be " - 1,0". Line 40 takes care of the rests. 
Using Sound does not allow use of rests, 
as does Extended Color Basie's Play. 

Larwence C. Falk 
Prospect, KY 

T·Bug for Model Ill 

I have a TRS-80 Model 111 and have 
wanted to program it in machine lan­
guage. Radio Shack does not supply any 
software to aid me in doing this-until 
now that is. I have come up with patches 
for Radio Shack's T-Bug and Editor/As· 
sembler so that they will work on the 
Model 111. I was aided by a friend who has a 
Model I TRS-80 and supplied me with a 
copy of ZBug. 

T-Bug can be used to patch itself. As it 
comes cassette 1/0 does not work. The fol-

hooks). Then spray each contact with a 
small amount of WD-40. This method 
appears to be effective and safe. 

James E. Richey, M.D. 
Johnstown, PA 

POKE 16445 

Both in Benjamin Junge's letter in 
"80 inputs" and in Ian R. Sinclair's Into 
the 80's there is mention of POKEing 
16445 with eight to get 32CPL and 0 to 
get 64CPL. When I tried to incorporate 
that idea into titles using "PRINT @" 

statements instead of " PRINT TAB 
(X)" as Mr. Sinclair does, I get an 
automatic 64CPL during execution of a 
loop. Why? 

James L. Palmer 
Rt. 1 Box 153 

Bybee, TN 37713 



lowing patches will fi x this problem. enter P 4380 4824 43AO T-Bug. Low or high 
cassette baud rate can be selected by fi rst 
changing locat ion 421 1 to zero or one as 
documented in the TRS-80 Model Ill manu­
al. 

location previous hex new hex 
47C5 2100FB1B CD F801C9 
47CA 21 C9 
4643 CD CA 47 CD 62 CD 9602 00 00 

47 FE A5 20 F9 ()() ()() ()() ()() 00 

47B2 C5 06 08 CD CD 35 02 C9 
46EF CD BC 47 ()() ()() ()() 

46FB CD BC 47 CD B702 
47BC D9 OE OB 57 CD 64 02 C9 

The patches are basically calls to the 
ROM routines. The new T-Bug can be 
punched out with the P command. Just 

The Ed itor/Assembler can be patched 
by T-Bug relocated to high memory or by 
f irst moving the Ed itor/Assembler to high 
memory. I took the second approach. Set 
memory size to 25856 (6500H). Key a block 
move program using T-Bug at locat ion 
32590 (7F50H). 

f0DEBUg 
Continued from page 16. 

200 CLS 
210 PRI NT" AFTER REA DING WHAT IS DI S-
220 PRINT"PL A'i'ED ON THE SCR EEN, PR ESS 
230 PRINT" THE ' ; ' KEY TO SCROLL FORlJAF:D " 
232 PRINT " OR THE ' - ' KEY TO SCROLL BACt\ -
23 4 PRINT "lJARDS, " 
236 PRINT" PRESS 'H' TO CHANGE TO HEX OR ' D' TO SWI 

TCH fO DECI MA L ," 
24 0 PR.lNT 
242 F'f.:.C NT" TO CHANG E START ADDR ESS, '1 :PRIN T11 PRESS ' CLE 

AR/¥ '' 
25 0 PRI Nf@ 4 83 , '' PRES3 
260 GO SlJB '2'J0 0 
10 00 CL S 
10 10 P= LN 
1012 FORP1=:.no1 
10 1 4 roH r·::.:-=·J ro 15 
10 1 6 G= P+l.6 #. :··1 t-F'2 

'., 
' 

101 8 ff Q·:-.:,5::;3 ::; l rlDJ 1:)?0 

To r· F:OCEED. "; 

1019 PRI NT@? : ;1& tr2t32r""; ! I FHE S= "H" fHENJ=Q:GOSU B30 00EL 
SE PRIN rLJ ; 

1021 PRINT@P111 6+7+P2*32 ," "; 
1022 X=PEE K( Q ) 

1024 IFHES=" H" THENJ =X : GOSUB3 050 ELSEPR INTX; 
1029 PRIN T@ P1 *1 6+ 12+P2• 32 1" "; 
1030 IFX >32THENPRINTCHRS! Xl; 
10'50 NEXTP 21P l 
1090 GOSUB2000:CLS 
1100 IFINS=" ;" THEN P=Pt 32:GOT01150 
1105 IFINS="H" OR INS~" D" THEN 11 50 

112.0 IFIN$=" -" THEN P=P-32E LSEC LS: GOTO 11 0 
11'50 IFP <O THEN P=O 
1160 IFP>65535THENP=65525 
1170 GOT0101 2 
1200 END 
200 0 RE M PAUSE ROUTINE 
20 10 I NS ="" 
2020 INS=I NKEYS:IFIN$=" "THE N2 020 
20 22 IFI NS="H " THENHES="H" : RE TURN 
2023 IF INS="D "THENHES="D": RET URN 
202 5 IF ASCC I NS l=12 THENCLS:GOT 011 0 
2030 I FINS="; "Q RI NS= " - "THENR ET URNELSE20 10 
3000 A=I NTCJ/409o l 
3010 GOSUB3500 
30 20 J =,J- 4096*A 

Continued on page 20 

Block move program 
01 461 A LD BC, 1A46 length of prog ram 
11()()65 LD DE, 6500 to address 
21 ()()43 LD Hl, 4300 from address 
ED BO LDIR move 
C3 19 1A JP 1A 19 jump to Basic ready 

Load the Editor/Assembler but don 't ex­
ecute it. Instead enter /32590. This will 
move the editor/assembler from 4300H to 
6500H. Load T-Bug and enter the follow­
ing patches: 

location previous hex new hex 
667A 40 60 
6537 E5 21 00 FB CD F801 C9 
653D E5 C9 
655D C5 E5 06 08 CD 35 02 C9 
6589 E5 C5 D5 F5 CD 64 02 C9 
65A9 CD 3D 43 06 CD 87 02 C9 
65B8 E5 CD 3D 43 CD 96 02 C9 
6818 05 46 49 00 keyboard 1/0 
6859 05 46 2BOO keyboard 1/0 
6959 OA 46 3300 Display 1/0 
6555 OF 46 3BOO Printer 1/0 
6928 C3 8D 43 
658D FE 43 2006 

" C" Command 
Patches 
CD 42 30 C3 
DA 46 21 A2 
47 C3 2B 47 

All the locations are for the relocated 
program. If you are using a monitor rou­
tine in high memory only the MSB changes. 
Location 6500H is 4300H, and so on. If the 
program were now punched it would be re­
loaded back into low memory. At location 
7F50 key in the following block move pro­
gram: 

01 461 A lD BC, 1A46 ; length 
1100 43 DE, 4300 ; to address 
210065 HL, 6500 ; from address 
ED BO LDIR 
C3 BA 46 JP 468A ; Jump to Editor/ 

Assembler 

Now punch the assembler using the 
T-Bug command P 6500 7F5F 7F50 
EDTASM. The patches basically replace 
all of the 1/0 routines with the ROM rou­
ti nes. Since I don 't have a printer the print­
er patch is untested. I added one new 
command to the assembler. When "C" En­
ter is typed the cassette baud rate prompt 
routine is called . Your program's source 
can be loaded or written at low or high 
cassette rates. However, low baud rate 
must be used for the object code (systems 
tape) produced by the assembler. 

One additional note. ZBug (January, 
1981 , 80 Microcomputing) is a great pro­
gram. For Model Ill users I would suggest 
one change. On listing 1, line 70 change 
the instruction from " SUB 30" to "SUB 
3C. " The Model Ill has ROM routines that 
extend above 3000H . 

Harold Zbiegien 
Maple Hts., OH 
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8'01NPUT 
DeBug for Fast Clock 

Thanks to Allan J. Domuret for his 
modifications to run DOS at a higher CPU 
speed ("Fast Clock DOS," April , 1981). As 
a user of NEWDOS I was quite pleased 
with the workings of the given patches. 

Unfortunately Allan used a RAM area 
for his second SYSOISYS patch that inter­
feres with Debug usage. Since I am using 
Debug quite a lot, I had to find another 
hole in the operating system where I could 
place his patch. And-Eureka-I found 
one. 

There is a seven-byte wide hole in disk 
memory starting at 4479H that exactly fits 
the patch. Using it I now have both the fast 
clock speed (by the way 3.54 MHz) and 
Debug In my system. 

Make the following changes to 
SYSOISYS (NEWDdS only): 

OOOBA9-change to read C3 A2 46 E3 E3 E3 E3 3A . .. 
000952-change C3 E3 45 to read C3 79 44 

001759-change 02 02 00 4E to read 01 09 79 44 
E3 E3 E3 E3 C3 E3 45 02 02 00 4E 

011403-change from 50 to 68 

Shift Lock 

Manfred Peters 
D 55110 Alsdorf 
West Germany 

Martin Hambel 's " Shift Lock" utility in 
the May issue was just what I needed. I 
had previously installed the lowercase 
mod by Steven Wexler (Kilobaud Micro­
computing, April , 1980) and after correct­
ing a . typo (the instruction at 7FFAH 
should be D2 7D 04) it worked fine, except 
for the usual problem-shift for lower­
case-which is happily corrected by Shift 
Lock. 

The lowercase mod requires a short 
software patch for the video driver which I 
merged with Shift Lock's keyboard driver 
patch. The only bug I found in Shift Lock 
was the use of 1AH as the control charac­
ter. In the new Level II ROMs, shift-down 
arrow (1AH) is used to access control 
codes from the keyboard and will not work 
with this program. I substituted shift-up 
arrow (1 BH) at location 7FE6 and have had 
no problems. 

Burt Cohen 
New York, NY 

Satisfied Prosoft User 

It is a cruel fact of life that there must be 
weeks to months of lead time in the peri­
odical publishing business and some­
times a grievous injustice is done to an un­
witting victim. A classic example of this 
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was vividly visited on Prosoft 's " Sub­
editlSubscript" by Chuck Teslar ("Word 
Processors Compared, " ~une 1981) when 
in the interim along came tiis improved full 
screen editor version christened "New­
script. " Newscript has it all in spades 
plus, and please take note, purchaser sup­
port ! 

After attempts to obtain technical as­
sistance with myriad programs I very ten­
tatively called Mr. Teslar at home as his 
documentation suggested. His enthusias­
tic response to my novice queries were 
not only courteous and patient, but he sin­
cerely requested that I call him at any time 
and he wished more of his purchasers 
would! He explained that if he were ever 
not available to ask his 17-year-cild son 
Glenn or his wife Debbie, both program­
mers of impressive credentials. (Appar­
ently nobody ever told Glenn that pro-
gramming was difficult.) . 

It is indeed fortunate for the micro 
word-processing public that Mr. Teslar 
abandoned a long career with I BM to favor 
us with a thoroughly professional and pol­
ished word processing system. One that 
totally supports all enhancements that all 
the major lineldaisywheel printers have to 
offer. It produces a product that is camera 
ready of type-set quality and will comp~re 
with results achieved by systems costing 
as much as eight times my investment in a 
Model llCentronics-737! It came as little 
surprise to me that the program was writ­
ten full Model Ill compatible when I added 
that machine at my place of business! 

I hope for an updated review now which 
will probably appear just as Prosoft and 
Chuck Teslar come out with an updated 
50 000 word vocabulary "Newscript"! 

A large bouquet of red roses are in order 
for the family that cares in this society of 
"sell 'em and forget 'em"!! 

Anthony Toulis 
Clewiston, FL 

Spanky and the Gang 

Your article on the computerized com­
plaint letter in the May issue had interest­
ing prospects so here I go. 

My name is Spanky and I seem to be 
having trouble with the program listings in 
your magazine. Yours is not the only ~ne 
to be sure, but it is entitled "The magazine 
for TRS-80 users," which is what I am (ac­
tually not a user, just a TRS-80). The typos 
are bad enough, but when it comes to the 
use of incorrect variables and DIM state­
ments it requires hours of debugging by 
my owner before I can run the program 
correctly. In addition to the out-and-out er­
rors, the programs are poorly written, re­
quiring me to go through lines and l!nes of 
If statements where a simple looping se­
quence would do the job. Of course I real­
ize that the listings are not written by pro­
fessionals, but I would think smail modifi­
cations by your staff would be beneficial 
to your readers. 

I am not the only one experiencing this 
difficulty_ My friends Snoopy, Lucy, Apple­
sauce and Big Bird are also having the 
same problems. 

Your magazine is good, but let 's just 
have a little quality assurance in the pro­
grams. 

Spanky 
Virginia Beach, VA 

Authors, Take Note 

80 Microcomputing authors are 
asked to mail in corrections with their 
author's proofs, not before. Galley 
proofs are mailed of all accepted 
manuscripts. 
Thank You.-The Editors. 

f0DEBUg 
Continued from page 19. 

3030 A=INTIJ/256l1GOSUB3500 
3040 J=,J-256*A 
3050 A=INT!J / 16l1GOSUB3 500 
3060 A=J - 16*AIGOSUB3500 
3070 RETUF:N 
350 O PF:INTMID$! Hi, A+l , 1 ) ; : RETURN 



TH 
I/ 
a mpl te f 1lure? 

THE INSIDE STORY 

It happened 3 years ago. when our Presidenl made a dec1s1on Al lhe lime we specialized 
1n cuslom analog and digital circuit design The decision was to attempt 10 develop a hne of 
s1andard inlerlace hardware !or lhe emerging microcompulers Al lhe lime (19771 we had 10 
decide which ol lhe new machines could become lhe " 1ndus1ry slandard " ol lhe low cos1 
micros 

Despite a few aggravaling bul minor deficiencies. lhe TRS-BO seemed lohave lhe mosl 
chance ol success and it had lhe bes! price / performance ratio . Also . w1l'FI some 1magmalion . 
their large sales organizat1on could become the largest service network m the world . a reassur · 
mg lhroughl !or lhe mJny novices in I his new field 

II became clear thal lhe TRS-BO could be used (wllh our then hypothetical syslem ) 10 solve 
problems in many fields where computers were no1 yel used . mostly because of their high cosl . 

The IDEA was simple ! ALPHA PRODUCT would supply the missing link between lhe TRS · 
BO and lhe " oulside world" . (more abou1 this " outside world " taler) 

Early Survival 
DANGER! II Radio·Shack entered lhe same markel . we probably would nol have survived . bul 
the expectation was lhal !hey would be too busy developing their basic line (drives . printers . 
modem elc . ). Thanks to our more specialized producls. we would nol be competing with !hem. 
BAD START! We began with a failure . Our first prodt•ct was supposed to be a simple . low cosl . 
general purpose device . It would allow lhe TRS ·BO to accept inputs other lhan the keyboard 
Many kinds ol exlernal devices (lhe " outside world" menlioned before) like photocells . 
sensors . thermostats . switches, contacts . etc .. could be connecred easily In addil1on . there 
were 1wo relays to con1rol (on or oil) ex ternal loads such as molars . lamps . appliances. 
heaters . etc .. etc .. In other words. it would allow the computer 10 interact or interlace with 
external devices . We called it the INTERFACER 2. What a mislake' It sounded 100 much like 
" expansion interlace " Many enthusiastic TRS-BO users called lhinking thal our " INTER­
FACER 2" was a low cos l Expansion Interlace (al $B5 that would have been a real bargain'J . 
We wanied to change the confusing name. Thal meant reprinting lhe manual , changing the ad . 
scrapping lhe flyers . discarding the silk screened cases _ Well . " INTERFACER 2" it would 
slay 
TROUBLE ! We also lound thal the ma1ority ot TRS ·BO users were AFRAID ot lhe hardware They 
could be very comfortable with fancy programming but lhought you nad to be a computer 
specialist or technically inclined to put lhe INTERFACER 2 to work In 1ru1h . some IMAGINA· 
TION and a SCREWDRIVER is all you really need . Anyone able to wire a switch could use this 
device . 
WORSE! There was also the fear of plugging a " foreign device " in to lhe precious computer 
This no11on has all but disappeared as !here are now so many quahly products designed !or 1he 
TRS·BO lhat plugging in a non Radio-Shack device has become common 

Our ad in Creative Compulinq (80-Microcompuling did not yel exist) hardly paid lor 11sell 

TIMEDATE80 

Neat. Compact Design 
3 Years Battery Life 

Slips Inside E/ I 
(Y Option Shown) 

Real T ime Without 
Expansion Interface 

• Comple1e . sell coniained " true " real time clock/calendar . TIMEDATE BO con11nues to keep 
accurate time and date when the computer is turned oil or experiences a power lailure 
•TIMEOATE 80 only needs 10 be set once. and it's two replaceable "AAA " ba1ter1es (not 
included) keep TIMEDATE BO running in excess ot 3 years . Costly Ni-Cad balleries and 
charging circuits are eliminated . 
• The instant power IS applied to the TRS -BO . llMEDATE BO provides MO/ DATE/ YR, DAY 
al WEEK . HR:MIN :SEC and AM/PM inlormalion with quarlZ accuracy 
•TIMEDATE 80 replaces the computer 's internal clock . Extremely useful !or automa11c 
operation of remote sys1ems with no operator in atlendance _ ti the power !ails and !hen 1s 

We haa a dec1s1on 10 make Were we wrong or 1us1 loo early' Our first INTERFACER 2 was sold 
10 someone who wanted 10 . and succeeded m. cont roll ing h1s tancy model railroad with his 
TRS·BO . lnlerestmg . but whal made us stick with lhe concepl was !hat some ol our INTER­
FACER$ began finding use in applicallons with fascinating possib1lit1es Space 1s lacking lo 
describe them . but lhe mos I exciting was the successful use of the sys tem 1n assisting a hand1 · 
capped young boy We were pleased to hear al such a meaningful appl1cat1on 

Today 
Three years later . as you can see in our ads . The INTERFACER 2 1s alive and well The 

price went up a bit . and despile the introduction ol lhe more powerlul INTERFACER BO . lhe 
sales have been steady . 

Then came lhe leas! unders1ood producl' lhe ANALOG BO This $139 . nicely designed 
module is an Analog 10 Digital convener w1lh B mpul channels Used wllh your TRS ·BO . 11 
provides a powerlul " data acqu1s1tion system.. This 1argon simply means !hat you can 
monilor . measure and record 8 independant varying voltages Very few people reahzed us real 
power Such a system would have cos1 over 1en thousand dollars JUSI a few years ago 

The possibihl tes m scientific and engineering environments are endless This system 
could replace chart recorders . digital dala recorders . programmable calculators . dala analyzers 
and many olher specialized and expensive pieces ol equ1pmen1 Furlhermore . up to B ANALOG 
BO 's could be used s1mullaneously lor a 101a1 ol 64 channels ol analog input' They simply plug 
into 1he TRS -BO using our " X" series ot bus extenders !EXPANDABUSI 

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

Our next product was to be a second generation. lnpul / Output interface . with more 
flexibility than the INTERF ACER 2. Carelul design and refinement yielded the INTERFACER BO. 
the most power ful real world interlace on the market today . II has B inputs. each oplically· 
isolated and B outputs . each with a relay con tact. The INTERFACER 80 is lully compatible with 
our ANALOG BO . allowing these to be used together in order to create systems I hat control 
external devices based on · ·sensed ·· input under control al the TRS-BO . 
A FAILURE! in spite ol our exlensive advertising , very lew are aware al the existence ol the 
powerful ALPHA 1/0 SYSTEM . 

The Facts Are: 
-The ALPHA SYSTEM i TRS-BO combination lorms an incredibly versa111e and powerlul tool !or 
acqu1s111on / processmg I control . 

·ln spite ol 1ts moderale cost . the sys tem 1s soph1s11ca1ed and reliable 
-The en1ire system can be easily programmed in BASIC using INP(X) and OUT X.Y commands 
·The modular approach and our EXPANDABUS allow lor 1nstan1 expansion as requiremenls 
demand . 

The following pages conrain more 1nlormation about the devices mentt0ned here We mv1te 
you 10 call or write to discuss your par11cular apphcat1on . 

Device descriptions; NEXT PAGE .. 

WHY LOSE PRECIOUS TIME ? 
restored . only TIMEDATE BO will updale the system wilh curreni TIME ana DATE 1nlormat1on . 
an impossibility with the computer 's Internal clock . 
•TIMEDATE 80 is quartz crystal based with INTELLIGENT CALENDAR. including provisions 
!or leap year' TIME display may be by 12 hour AM / PM or by 24 hour military and Eruopean 
torrnat. 
•TIMEDATE BO plugs directly into the rear ol the TRS -BO keyboard and gives the " TIME$ " 
!unction even without an Expansion Interlace . For those with a disk system . it plugs rnlo the 
!ell side panel al the Expansion Interlace. An optional " Y" connector can provide lor lurlher 
expansion . 
•TIMEDATE 8D 's small size keeps the computer table uncluttered . If you have an Expansion 
lnlerlace. TIMEDATE BO literally " DISAPPEARS" by slipping into the empty space in 1he 
botlom ol the interlace 
• Two sets at software . on cassette . come with TIMEDATE BO- " TIMESET " and " TIMES ". 
" TIMESET " is a step by slep set ol simple instructions !or selling TIMEDATE BO . " TIMES " 
1s a set ot poke routines which patch DOS and Level II TIME$ to read TIMEDATE BO and is 
easily incorporated 1n10 any user software . " TIMES" wi ll always print lhe time and date 
when LISTING a program-great for keeping track of revisionst 
•Other valuable uses for TIM EOATE 80 are : accurate date and time mforma11on for busmess 
reports like payroll records . financial reports . etc . or to various l/ O devices requmng 24 
hour clock input. such as laboratory mstrumentation . and to communica11on systems 
needing " Log In/ Log Dul " dala (bulletin boards )_ 
•TIM EDATE BO . lully assembled and tested . 90 day warranty . compre1e with instructions 
and software on casselle. $95 .00 .. Y .. op1ion . add St 2 00 

CALL 

NEW: Computer to Computer ordering :(212) 441-3755 (24 hr. data line) (212} 296-5916 

ALPHA Products 
85-71 79th Street. Woodhaven . NY 11421 

• 

FOR FAST .. 
SERVICE ""_ I 

ADD S1 5U PER ORDER FDR SHIPPI NG AN D HANDllNG 
All ORDERS SHIPPED FIRST Ct ASS MAil 
WE ACCEP1 VISA MA STE R CHARGE CHECKS MD 
COD ADDS1 OD EXTRA 
QU ANTIT Y DISCOUNTS AVAllAB Lf ,,.. 210 
NY RESIDENT S 400 SAt fS ! AX 



f0REYIEWS 
Edited by Michael E. Nadeau 

Inside Basic Games 
Richard Mateosian 
SYBEX, Inc. 
Berkeley, CA 
Software, 325 pp. 
$13.95 

by Bonnie Welsh 

Inside Basic Games teaches interactive 
Basic programming through the use of 

games. The author strives for and suc­
ceeds in writing " not just a collection of 
games, but an educational book that will 
help the reader learn to design Basic pro­
grams." This book does, in fact, provide 
many examples of program design and 
development. 

Richard Mateosian is to be co·mmended 
on the clear and concise style in which he 
presents his material. Each chapter be­
gins with the objective to be tackled , 
along with the steps of progression to be 
used in attaining this goal. If, perchance, 
you have forgotten what you were sup­
posed to learn, he provides you with a 
summary at the end of each chapter. 

Free Basic 

One of his most interesting and useful 
concepts is the use of Free Basic, also 
known as GOTO-Jess programming. Its 
principal goal is to free the programmer 
from having to think about line numbers, 
although it does support structural pro­
gram techniques. Actually, Free Basic is a 
form of pseudocode, but is much more 
precise in that it uses Basic instruction 
rather than verbal instruction. Once you 
have constructed your program using 

· Free Basic, Mateosian exp lains the tech· 
niques used in translating it into Basic. 

Each game is described per se and then 
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"It seemed as if the author 
was sitting next to me 

as I read Inside Basic Games." 

in terms of their Basic and Free Basic in· 
structions. The effects and advantages of 
certain routines in regard to their "canni· 
balization" and " generalization" abilities 
are discussed. Your main objective is to 
learn how to write routines that can easily 
be integrated into other programs. 

General programming techniques such 
as the top-down development theory are 
exp lained, along with more specific tech· 
niques like space saving and file mainte­
nance functions for a certain program. 

Musical Applications of Microcomputing 
Hal Chamberlin 
Hayden Book Company 
Hardcover, 650 pp. 
$24.95 

by Dennis Bathory Kitsz 

The true musical application of micro­
processors is not the topic of Hal 

Chamberlin 's book. Instead, this is a com­
pend ium of the sonic rather than musical 
uses of these devices. In fact , only three 
measures of music are presented within 
its more than 650 pages, and even these 
contain errors in notation and transcrip· 
tion! 

A Professional's Book 

The true contents of this book cover the 
many methods of producing sound 
through electronic means. Both tradition­
al analog and developmental digital con­
cepts are presented; uses of micropro­
cessors are introduced; and the analysis, 
development, and reproduction of natural 
and originally conceived sounds are 
discussed. In many ways, this is a profes­
sional's book; cursory attention is given to 
the basics of acoustics and electronics, 
but these seem included by obligation 
rather than enthusiasm. Furthermore, the 
occasional discussions of music itself are 
amateurish and extremely shallow. 

Hal Chamberlin is recognized as one of 
the leading and most imaginative figures 
in the field of digital processing of sound, 
and 6ne expects that this book would 

The games are written in Microsoft Ba­
sic and can run on the TRS-80, Apple JI , 
and PETICBM. He identifies the small 
changes in each program that must be 
made when converting from one system 
to another. 

It seemed as if the author was sitting 
next to me as I read Inside Basic Games, 
due to his easy-going personal style. J 
recommend this book to anyone in­
terested in writing their own interactive 
programs.• 

clearly demonstrate his wide-ranging 
skills. Perhaps it is an inevitable conse­
quence that this wealth of knowledge can­
not be satisfactorily compiled in one 
volume which has both popular and pro­
fessional pretenses. 

Nevertheless, Musical Applications of 
Microprocessors is destined to become 
one of the definitive books on digital crea­
tion and reproduction of sound, and digi­
tal interfacing of analog synthesizers. It 
contains sample circuitry, Assembly pro­
grams (mostly for the 6502), waveform dia­
qrams, and drawings. 

The book is divided into three sections: 
Background, Computer-Controlled Ana­
log Synthesis, and Digital Synthesis and 
Sound Modification. Chamberlin reveals 
himself to be an expert engineer/ 
programmer, but the sections on the 
goals of music synthesis and its history 
are superficial. By contrast, the section 
describing the parameters of sound is 
clear and thorough. 

Jn fact, throughout the book Chamber­
lin is at his best when describing the de­
tails of circuitry or programming, and is 
weakest when talking about general prin· 
ciples and concepts. Sound Modification 
Methods (chapter 2) begins with a brief 
discussion of the aural effects of modify· 
ing known sounds, and moves directly to 
describing these modifications by means 
of waveform and frequency spectrum 
graphs. The following chapter explains 
the uses and application of voltage con­
trol in music synthesis. 

The heart of the book begins with 
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chapter 4, Direct Computer Synthesis 
Methods. After touching on the limita­
tions of traditional voltage control, Cham­
berlin describes the methods by which 
sound is digitized, including a set of new 
problems introduced by this form of stor­
age and generation. He also mentions the 
mathematics involved and the languages 
in use. Chapter 5 completes this introduc­
tion with discussion of microprocessor 
terminology, history, interfacing, and in­
struction sets. This chapter, crucial to un­
derstanding the application of and rea­
soning behind microprocessors as ap­
plied to music, is very weak in both expla­
nation and example. 

Section 11 , Computer-Controlled Analog 
Synthesis, is a refreshingly complete look 
at using computer techniques for control­
ling the available body of synthesizers. 
Beyond standard keyboard and oscillator 
selection, Chamberlin also includes such 
ideas as using CMOS analog switches as 
an intermediary solution in the design of 
analog machines. Complete circuits are 
presented for many of the most popular 
synthesizer modules (oscillators, amplifi­
ers, filters), with all parts specified; this 
represents a change from books whose 
examples consist of skeletal , theoretical 
circuits. Input and output methods are ex­
plained, digital-to-analog and analog-to­
digital concepts (including time consider­
ations) are detailed, and keyboard inter-

Basic Scientific Subroutines, Vol. I 
by F.R. Ruckdeschel 
Byte Publications 
Peterborough NH 
Hardcover, 316 PP-
$19.95 

by Bruce Powell Douglass 

Ba sic Scientific Subroutines, Vol. I is a 
new book covering algorithms and 

Basic routines for plotting, complex num­
ber arithmetic, vector and matrix manip­
ulation, series approximations of func­
tions, and more. Volume II will deal with 
approximation, regression, interpolation, 
integration, root-seeking , and optimiza­
tion. 

The book is well written; it is unusually 
clear and concise. The mathematical 
techniques presented in the book are 
usually taught with so much theory that it 
is hard for the student interested in appli ­
cations to use the techniques in real-life 
situations. This book is particularly worth­
while because the author spends time de­
scribing the physical interpretation and 
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facing is shown in various options. The 
first control programming examples ap­
pear in this section. Graphic display tech­
niques are also introduced, but Chamber­
lin becomes vague and circuit diagrams 
and other hard examples disappear; per­
haps this area is not his strength , and he 
properly leaves it general. 

Finally, Section Ill-Digital Synthesis 
and Sound Modifications-presents 
Chamberlin 's major contributions to the 
field of digital creation and reproduction 
of audio. Tone generation, filtering , and 
analog input/output examples carefully 
detail the problems (accuracy, distortion, 
and cost) of digital techniques, and he 
forgives little of the reader's potential lack 
of background. No musician or amateur 
computer enthusiast without substantial 
engineering, electronic, or acoustic back­
ground will be able to finish this volume. 

Fast-Fourier transforms allow the con­
version of waveforms to their frequency 
spectra, and many program examples 
have been provided in microcomputer li­
terature but with no idea of their use. 
Chamberlin presents examples of these in 
Basic and Assembly, and puts them to 
work analyzing sound for compiliation and 
storage in digital form. The significance of 
the mathematics involved and the difficulty 
of its implementation in real time become 
clear in this section. 

Finally, Chamberlin presents module-

meaning of the techniques, along with the 
algorithms. This book is useful for stu­
dents well versed in science but not in pro­
gramming, or programmers who lack 
some math or scientific background. As a 
supplementary text , the book is excellent. 

The routines are listed in two appen­
dices, with driver programs both in North 
Star and Microsoft Basic. The book is not 
meant as a Basic primer, yet it does pre­
sent methods for changing scientific al­
gorithms into Basic routines. 

The first section (chapter 2) deals with 
plotting routines. These are not extremely 
useful for the TRS-80, as they plot using 
byte resolution with asterisks for data 
points. Their potential is in plotting on a 
printer. Since printers seldom know about 
Set and Reset, byte resolution is often as 
good as one can get. 

Chapter 3 deals with complex variables 
and contains a routine to convert rectilli­
near complex numbers to polar complex 
numbers. This is followed by routines to 
add, subtract , multiply and divide com­
plex numbers. 

The next chapter deals with vectors and 

by-module replacement of the analog 
components of a music synthesis system 
with digital varieties. His approach is 
complex and comprehensive, arriving 
eventually at the description of a com­
plete multi-voiced music development 
unit. 

It may seem from the above summary 
that Musical Applications of Micropro­
cessors would be an ideal addition to the 
computer user's library. Certainly it is a 
valuable contribution to the field , and will 
be used by anyone seriously interested in 
the electronic production of sound who is 
also highly qualified in electronic theory 
and application. But, just as certainly, the 
obvious significance of its contents will 
be a frustration to musicians and experi­
menters who wish to put its ideas to use. 

Like his colleague Wayne Bateman 
(though he does not say so directly), 
Chamberlin assumes that contemporary 
musicians must inevitably come to an 
understanding of the details of any natu­
ral sound 's creation in order to reproduce 
it compellingly, and in order to invent new, 
viable music. But Chamberlin's work, im­
pressive though it is, remains unbending­
ly technical , with neither recognition of 
nor concern about the musical art at even 
its rudimentary levels. 

For engineers, here is a bonanza of ex­
citing ideas; for musicians, here is an­
other in a series of frustrations. • 

matrices, and is, in my opinion, one of the 
two most useful chapters in the book (the 
other being the one on basic series ap­
proximations). Routines for eigenvalues, 
matrix arithmetic and matrix inversion are 
all given. 

A useful topic nicely dealt with is the 
use of matrices for the rotation, transpo­
sition, and scaling of vertices of figures. 
Another is the routines to determine char­
acteristic polynomials and eigenvalues 
(characteristic values) of matrices. These 
routines are primarily useful for scientists 
and engineers. 

Basic Scientific Subroutines, Vol. I is a 
useful book for scientists, engineers, and 
students. With a few minor exceptions, 
the algorithms are excellent and the Ba­
sic routines well designed. Since the 
book gives the routines in a commentea 
form , as well as compacted form in North 
Star and Microsoft Basic, the book can 
serve not only as a supplement to a com­
puter text, but also as a sourcebook of 
scientific subroutines. 

The book is well worth the invest­
ment.• 
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The sound of the klaxon is calling you! Cruel and crafty invad11s htvo boon 
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OR 

•FREE MAGIC ARTIST PROGRAM 

ii IN ADDITION YOU MAY: -
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SIDE 2: LEVEL II 16K FOR MODEL 3 $15.95 
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KGS·BO Keyboar,d Actuator 
Kogyosha Company 
NIK International Trading, Inc. 
Tenafly, NJ 
$599 with power supply, 
mounting hardware and manual. 

by Ted I. Blumstein 

Using yourTRS-80 as a word processor 
can benefit your career, speed your 

professional growth, or improve your per­
formance in school. However, the cost of 
buying a letter-quality printer has been the 
stumbling block that prevented me from 
word processing on my TRS-80 until 
recently. 

I was pleased, therefore, to read about 
the KGS-80 Keyboard Actuator, a new pe· 
ripheral from the Kogyosha Company, 
which turns an IBM Selectric or similar 
typewriter into a high-quality printer with· 
out modifying the typewriter. 

The KGS-80 is impressive. It takes only 
minutes to position the unit on the key· 
board, plug it into the expansion interface 
and make a few minor adjustments. The 
46 plastic-tipped solenoids started print· 
ing all the Level II commands without er· 
ror. 

The keyboard actuator rests firmly on 
the typewriter. Two easily removed 
mounting pieces hook into the slit be· 
tween the shift key and the typewriter 
frame. The two set screws on the KGS-80 
then fit securely inside the lips on the 
mounting pieces. 

The KGS-80 is designed to plug into the 
TRS-80 expansion interface, or directly in· 
to the CPU using the Radio Shack printer 
interface cable. Because the unit does not 
require software to operate, it was fully 
compatible with my Electric Pencil , and 
should work equally well with Scripsit or 
other text editing programs. 

I have been using the KGS-80 for the 
past four months to prepare personal and 
business documents, and I am more than 
pleased with its performance. 

If a Selectric is not used, the KGS-80 
needs to be realigned to the new key· 

board, by removing the top cover and ad· 
justing four set screws. The set screws po· 
sit ion the tips of the solenoids to the prop· 
er height above the typewriter keys. A gap 
of about 0.02-0.08 inches seems to work 
best. At this setting, the solenoid is fully 
extended before striking the key and a 
snapping effect is achieved. The initial 
setting takes some time and experimenta· 
tion, but once you get the technique down 
it is quite simple. After making adjust· 
ments you can lift the KGS-80 from the 
keyboard and rep lace it in a matter of sec· 
onds. 

I have changed the speed of the original 
factory setting (10 characters per second, 
the reliable operating speed of most type· 
writers) by rotating controls VR2 and VR3 
on the circuit board. VR2 sets the on time 
for the solenoid and VR3 affects the delay 
time. My experience shows the delay time 
setting is the most critical factor in deter· 
mining operating speed. The speed can be 
adjusted to 20 characters per second, ex· 
eluding the shift lock/release and carriage 

"All characters are 
printed in upper 
and lowercase." 

return . Control VR4 adjusts the delay time 
between the carriage return and the first 
letter of the next line, and is factory set for 
a standard 12-inch carriage. The delay 
time can be increased to accommodate 
the return of extra long carriages, how· 
ever. All these adjustments can be made 
manually without the need for special 
software, which is a real plus, particularly 
if you have only 16K. 

All characters (including numbers and 
common symbols) are printed in upper 
and lowercase. With a special IBM typ· 
ing element the ASCII signs can also be 

"The 46 plastic-tipped solenoids 
started printing all the 

Level II commands without error." 
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printed. Function keys include carriage re· 
turn, space, case lock, shift lock and case 
shift release. The operative ASCII input 
c;ode is 13, 32 through 92, 95, and 97 
through 122. A line feed is automatically 
inserted with each carriage return. 
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hardware 

The KGS-80 will not take the place of a 
heavy-duty line printer if continuous use is 
required . The solenoids are not designed 
to exceed 400 successive repetitions with· 
out other letters and symbols being acti· 
vated. This is no problem with ordinary 
text and most program applications; how· 
ever, if you wish to use it as a screen print· 
er with very little on the video monitor, the 
successive activation of the space bar 
solenoid might cause it to overheat and 
lock up. 

The lock-up characteristic is a safety 
feature of the Kogyosha solenoids to 
prevent burnout. In a matter of minutes, 
the cooled solenoid is again fully opera· 
tional. Models that became available 
after September, 1980 have two sole· 
noids instead of one which allows more 
continuous use of the space bar. 

Another modification available is a buf· 
fer circuit which will allow the KGS-80 to 
print stored text while the computer is free 
to continue processing programs. This 
ought to be a good feature considering 
the comparatively slow rate of IBM Selec· 
tric printer mechanisms. 

KGS-80 keyboard actuator models will 
soon be available for the Apple, Pet, Ohio 
Scientific and other microcomputers, with 
either parallel or serial ports. Service is 
available at Kogyosha's Tenafly address. 
Sales are handled by NIK International. 

If you own a good electric typewriter, 
the KGS-80 is an excellent way to add a 
high-quality printer to your system at a 
very affordable price.• 

Reader Service for facing page.,-4.-



Because You Get at 
Last Year's 32K Price! 

Upper and Lower Case Characters. With a 
special graphics character set, and 64 
characters-per-line fonnat. 

Built-In Monitor . .12:' high-resolution. 

12-Key Datapad. As well as repeating keys 
and keyboard-controlled screen print. 

$999 16K Model ill-it's a pelfect ".starter" 
system. 
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Regression II 
Dyna comp 
Pittsford, NY 
$19.95 cassette 
$23.95 disk 

by Bruce Douglass 

Dynacomp's Regression II is, as far as 
I know, the only non-linear regression 

program commercially presently available 
for any microcomputer. Non-linear regres­
sion is a complex, sophisticated tech­
nique. Probably because of this it has a 
smaller audience than it deserves. This pro­
gram is one-dimensional , that is, it can 
handle one independent variable and one 
dependent variable. 

There are three main approaches to non-
1 i near regression : Taylor series ap­
proximation, steepest descent (gradient) 
method, and the Marquardt method which 
is an optimization of the previous two. The 
last is the most sophisticated algorithm 
and is used as the default algorithm in SAS 
(Statistical Analysis System) NUN pro­
grams on mainframe computers. 

What is done, essentially, is in a problem 
with N parameters. That is, when the fitting 
function to which you wish to regress the 
data has N unknown constants that you 
wish to determine, it finds the values of the 
parameters that gives the minimum sum of 
squares between the actual and predicted 
values of the dependent variable. That 
sounds worse than it actually is. 

All that is meant is that we define a func­
tion SS= I((Y'(i) - Y(i)) •(Y '(i) - Y(i))) called 
the Sum of Squares. Y' is the value 
predicted for the dependent variable for 
the i-th value of the independent variable 
by the fitting function. Y is the actual value 
that occurs with the i-th value of the inde­
pendent variable (X(i)). 

As you can see, the better the fit of the 
regression, the closer the predicted and ac­
tual values for Y will be. This will make SS 
smaller and smaller. There is a theoretical 
limit for how close you may come to 
predicting the actual Y value, and it is de­
termined by the relationship of the form of 
the fitting function with what the real rela­
tionship is as well as the random chance 
variation (noise) that occurs in the data it­
self. In other words, some functions will fit 
the data better than others and, for any giv­
en function , how well it fits is dependent 
on the noise in the data. 

Although there is a certain amount of 
evidence that for some classes of func­
tions least squares methodology will re­
sult in non-homogenous error variance, 
least squares is most commonly used be­
cause of ease of both comprehension and 
implementation. 
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Although there is a certain amount of 
evidence that for some classes of func­
tions, least-squares methodology will re­
sult in non-homogenous error variance, 
least squares is most commonly used be­
cause of ease of both comprehension and 
implementation. 

The First Two Methods 

The first two methods of non-linear re­
gression have their problems. The first , 

"The program 
structure has some 

non-optimal 
characteristics." 

Taylor series approximation, attempts to 
locate the optimal parameters in N-space 
by using a series expansion. This method 
has its downfalls. For example, if the ini­
tial estimates of the values of the parame­
ters are not close enough to being correct 
the approximation may get lost and settle 
for a local minimum. However, its advan­
tage is that when the initial estimates are 
close, it rapidly converges the optimal val­
ues. 

The method of steepest descent looks 
around for the steepest slope (gradient) of 
the surface in the parameter space and 
follows it to the minimum values. This 
method is less likely to be fooled by local 
minimums, but, as it gets closer and clos­
er to the actual values, the rate of conver-
gence typically slows to a crawl. · 

The Dynacomp program uses the steep­
est-descent method, and, therefore, is rea­
sonably stable in its convergence to the 
optimal parameters. It can take a long 
time to converge if you choose the wrong 
function, the data is noisy or there are a 
large number of parameters to be fitted. 

Like most scientists, I have a streak of 
pedantry in my blood and would like to 
take this moment to point out to the peo­
ple of Dynacomp that they are using the 
divergence of the vector in the parameter 
space, and not the gradient, when they 
add the partial derivatives of the parame­
ters. The manual states otherwise. 

The documentation that accompanies 
the program is mediocre. It does mention 
the method and algorithm used with acer­
tain amount of completeness, but it is on-

ly moderately useful. In the space used it 
would have been even more educational 
(if that was their purpose) to delineate the 
routines used and their relationship to the 
algorithm. 

The documentation mentions that there 
is one functional form that this program is 
not good at regressing, but it remains for 
the reader to discover what that is. It is on­
ly mentioned in one of the two examples 
given. It turns out that polynomial regres­
sion is not well regressed . 

The examples are run with comments 
and cover everything that is in the pro­
gram. Since the program asks the opera­
tor for all inputs, this merely serves to rein­
force the user's understanding of opera­
tion . In this sense, it is useful. 

The program structure has some non­
optimal characteristics. It is available for 
several computers and looks as though it 
was written so that it could be easily used 
on a variety of computers rather than any 
one given computer. This is evident in the 
graphic routine, the lack of multi-state­
ment lines and the filler lines that take up 
memory but don't contribute at all to the 
program. 

Graphing Routines 

Let's consider the graphing routines 
first. Data points are printed out on the 
screen using " *" for data. The graphs of· 
ten scroll the screen, so the user does not 
get a good picture of the behavior of the 
function (which is one of the purposes of a 
graph.) The values of the data points may 
be printed on the screen at the user's op­
tion. On a TRS-80 with Set/Reset resolu­
tion, which is six times the resolution one 
gets with using "*" to represent data 
points, why use the latter? If you are out­
putting to a printer, it makes sense, but 
not to the screen 

True, you can control the height of the 
graphs but not directly, and often the 
graph scrolls to graph the data. I consider 



that unacceptable. 
List ing the program, you will notice an 

interesting program construction: 
•No multi-statement lines. 
•No Defint for looping variables. 
•Up to six separate lines of Print state­

ments followed by a CLS (clear screen 
command). 

Since this is an iterative program, using 
multi-statement lines and Defint for loop 
variables would greatly reduce run-time. 

Also, the Print statements (up to six 
separate lines) are followed by a CLS? If 
readability was the object, then one REM 
line is worth 10 times its weight in useless 
Print statements. 

The program comes on both disk and 
tape. Being cheap, I bought the tape ver­
sion and adapted it for sequential disk 
files. It runs nicely and even has the capa­
bility of editing the source file. Editing 
consists of changing, deleting or inserting 
data points. This routine is useful and 
works well. The program lists the data by 
page so that it will not scroll. 

Before running the program, the func­
tion containing the parameters must be 

C-BUG 
Monitor Tape $29.95 
Monitor ROM $39.95 
Disassembler $49.95 
The Micro Works 
Del Mar, CA 

by Howard Berenbon 

The Micro Works is offering two out­
standing utility programs for the 

TRS-80 Color Computer. They allow ac­
cess to the machine at the Assembly­
level. 

C-Bug 

The monitor is a powerful 6809 monitor, 
and is available on cassette. The two ver­
sions are virtually identical, except that 
the ROM version mounts into a Radio 
Shack ROM pack, allowing instant access 
(mounting instructions are included). The 
documentation is quite complete, includ· 
ing loading, running , and operating in­
structions. Also included is a documented 
Assembly listing of the C-Bug monitor. 
monitor. 

Commands 

The cassette version loads using the 
CLOADM command, and will run by typing 
EXEC. There are 19 commands, as fol-

entered into the program. When running 
the program you will be asked the number 
of data points in the data set. This is not a 
good approach since it requires you to re­
member the number of data points in your 
data set. If it is a disk/tape file , all the user 
has to do is keep the number of data 
points as the first element of the file. 

The user is asked whether the data is to 
be loaded from disk. If so, it will be loaded. 
If not, the user is expected to enter the 
data from keyboard . 

When you get done with that, you will 
be asked if you would like to graph the 
data using the routine mentioned previ­
ously. Eventually you do get to the pro­
gram. (There are a couple of useless tim­
ing loops that I deleted.) 

At this point you will be asked for the 
number of parameters, the convergence 
criterion, maximum number of iterations, 
the step constant and the initial estimates 
of the parameters. This part is good since 
it is nice to be able to specify the number 
of iterations and the convergence criteri­
on rather than depend on theirs. 

lows: 
G -Go back, Return to Basic 
R -Display 6809 register list 
M -Memory examine and change. En­

tering a hex address will display a 
line of eight bytes. The cursor may 
be moved up, down , left , or right to 
display more memory. 

I -Insert hex to memory 
T - Transfer block of memory 
J -Jump to machine language subrou-

tine 
C -Change register list 
S -Save to cassette 
B -Set baud rate for comm link 
L -Load hex 
$ -Convert hex to decimal 

-Convert decimal to hex 
P -Move display page; any 512 bytes 

of RAM may be displayed. 
U -Upload and send data to comm link 
D -Download, and receive data from 

comm link 
! - Take over software interrupt 
AU-Auto mode: To use your computer 

as an intelligent terminal con­
nected to a host system. Com­
mands are entered from the comm 
link. 

X - Terminal mode: To use your com­
puter as a terminal operat ing at 110 
baud. 

• -Reset causes the computer to be 
reset and returned to Basic. 

These commands are comp letely docu­
mented in the manual , with examples of 
their use. 

Finally, results are displayed. The stan­
dard deviation of the regression and the 
number of iterations used are displayed 
along with the determined values of the 
parameters. You are asked if you would 
like to graph the function. It asks you if 
you would like to run the regression again, 
choosing different initial estimates of the 
parameters, in the event that the conver­
gence was not to your liking. 

This last option is useful, but, unfortu­
nately, the jump is back farther than that, 
so you have to wade through reviewing 
the data set and other garbage before fi­
nally being asked for the new starting esti­
mates of the parameters. This is easily 
corrected , but it really should be correct in 
the first place. 

In conclusion, Dynacomp Regression II 
(or Parafit) is a useful, powerful , non-linear 
regression program, despite its less-than­
optimal implementation. While correct in 
its mathematical usage, many small , mi­
nor adjustments need to be made to the 
program. Even so, it is the only program of 
its kind currently available, and is well 
worth the asking price.• 

Disassembler 

The disassembler is a program that will 
allow you to look into the Basic ROM, 
and is available on cassette requiring 16K 
or RAM to run. 

The program is well documented, in­
cluding a complete Assembly listing, in­
structions with sample outputs, and infor­
mation on connecting your Color Com· 
puter to a printer. Also included is a com­
plete list of useful ROM entry points, 
wit h their apparent functions, a list of in­
teresting variable addresses that the ROM 
uses (like 0019 start of user RAM , etc.), 
and finally a memory map of the system. 

Running the Disassembler 

The program is loaded using the 
CLOADM command, and will run by typing 
EXEC. You will be prompted for a series of 
parameters, starting with the start ad­
dress for disassembly. To disassemble 
the complete ROM, just type Enter to all 
prompted questions. 

Features of the disassembler include: 
cross-referencing of variables and labels, 
output code that can be reassembled, out­
put to an 80-column printer (highly recom­
mended) or 32-column printer, output to 
your video display, and a data table area 
specification which defaults to the table 
boundaries in the interpreter ROM. 

Both programs are highly recom­
mended. • 
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Cocobug Debugging Monitor 
For the TRS-80 Color Computers 
Allen Gelder Software 
San Francisco, CA 
$19.95 

by Dennis Bathory Kitsz 

B y the t ime you read this, it 's likely 
there will be a dozen machine-code 

monitors for the Radio Shack Color Com· 
puter. However, none will have a catchy 
name like Cocobug, nor its unique appeal. 
This program is a machine-code monitor 
provided on tape, complete with docu­
mentation, a quick-reference program­
ming card , and a 32-page Motorola data 
sheet including timing diagrams and the 
full 6809 instruction set . 

Typical of software by Allen Gelder, Co­
cobug is oriented towards machine-code 
programmers. This is an approach I find 
very appealing, because Assembly pro­
grams (which consist of mnemonic re­
placements for actual byte-for-byte binary 
coding) can easily obscure the real binary 
operations which the microprocessor is 
undertaking. 

Part of Gelder's own description reads, 
" With Cocobug you may examine RAM 
and ROM in hexadecimal, ASCII or mixed 
hex and ASCII form ... the powerful 
MC6809E CPU is made available in a pair 
of 6809 Programming Models that depict 
the CPU features at entry and ex it (via a 
restorable Breakpoint) of your machine 
code string. Byte entry and Breakpointing, 
plus the ability to direct real-time program 
flow, are made easy and natural through 
line-entry of addresses, bytes and certain 
control characters." 

The author's curiously formal descrip­
tion belies the ease of using the program. 
Cocobug itself consists of two parts, a Ba­
sic menu/prompting program, and a ma­
chine-code subrouti ne for display of mem­
ory and execution and breakpointing of 
the user's program. After a very brief 
CLOAD and CLOADM (the Color Comput­
er equivalent of the Model l's System com­
mand), the program is run . A cursor ap­
pears at the top of the screen waiting for a 
user directive. 

Memory disp lay options are M and N, 
followed by a hexadecimal address. The 
M command displays the contents of 112 
bytes, 14 lines of eight rows of hex bytes. 
Fifty-six bytes in hex and ASCII are dis­
played under the N command. The small 
number of bytes displayable on the 
screen is a function of the Color Comput­
er's 32-character lines. However, the 
screen may be scrolled up or down eight 
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bytes, or moved a single byte ahead or 
back. 

Most interesting are the programming 
models inc luded in Cocobug. Al l the regis­
ters (X and Y, plus the two accumulators) 
are displayed, as well as the top of the two 
stacks and the condition code register 
(known to Model I programmers as the 
flags). Under Cocobug 's R command, two 
programm ing models are displayed: The 
first is the entry condition (before execu· 
tion of the user's code), and the second is 
the exit condition (af ter a breakpoint). This 
display is disabled with the T command. 

Line entry is a machine programmer's 
dream. The L command begins the pro· 
cess. Here's an example from the docu­
mentation: L(ODOO)BF043039(0010 •8E4849 
BDODOO<. This short line commands Co­
cobug to begin loading memory at 0000 
hex with BF 04 30 39, then move ahead to 
0010 hex and load 8E 48 49 BO OD 00. The 
execut ion address (marked by the aster­
isk) begins at 0010 hex, and a breakpoint 
has been placed after the return from the 
subroutine beginning at 0000 hex. It 's 
quite a bit of work for only 35 keystrokes. 
An Assemb ly equivalent would involve 
more typing: 

ODOO 00100 ORG ODOO 

ODOO BF0430 00110 STX 0430 

0003 39 00120 RET 

001 0 001 30 ORG 001 0 

001 0 8E4849 00140 LDX #4849 

001 3 BDODOO 00150 JSR ODOO 

Gelder does allow Assembly enthu· 
siasts some comfort, however. Comments 
may be inserted between bytes or ad­
dresses by using single quotation marks, 
such as L(ODOO) 'STX 0430' BF 04 30. Inci­
dentally, use of the ">" character from the 
Cocobug command mode restores the 
cond itions before any breakpoints cre­
ated during line entry. 

Rumors of monitor programs as good 
or better than Cocobug are already being 
heard, but software from Allen Gelder (in­
cluding Basic semi-compiler for the Model 
I, Acee!) is unique. Like Acee!, for which no 
royalties are demanded when used to 
compile and distribute programs, Coco· 
bug is provided with complete instruc­
tions on where it resides in memory, what 
RAM patch points it uses, and how to 
make backup copies. Furthermore, Coco­
bug is ful ly supported by the author, and is 
the first in a group of modules (Gelder 
cal ls them a " suite of 6809 debugging and 
programming aids ") that will include an 
assembler and other tools. Cocobug 
alone, however, is a capable and attrac­
tive program at a very reasonable price.• 
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area, call Percom to ll free at 1-800-527-
1592 for the address o f a nearby retailer, 
or to order directly from Percom. 
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Disk Storage: It's No Place to Compromise. 
A dependable disk system 
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-plated 
contacts oxidize, forming an in­
sidious insulation that can 
cause erratic operation. And 
then total failure. 

Gold-plated connectors are 
just one way we make better 
drive systems than the competi ­
tion. 

Now #1 for the Model III 

Quali ty Percom TFD drives provide more 
features, cost less. Add-on drives start at 
only $439.00. Comple te First-Drive Sys­
tems 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: 

1-800-527-1592. 

[ LlEIUllJM) 
PERCOM DATA COMPANY, INC . 
211 N. KIRBY GARLAND. TEXAS 75042 

C214J 272-3421 

programs and da ta on either side of a d is­
kette. Greater Storage Capacity -
Store 180 Kbytes - 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 wi ll handle up to fou r drives. 
You can access alm ost 1. 5 million bytes 
of on-line program and data fi les. Either 
Add-in or Add-On - Your TFD First 
Drive System can be either internal 
(add-in) or external (add-on) ln ei th er 
case, you get a complete system in ­
cluding the disk controller, drive , power 
supplies and disk-operating software. 
BASIC-Language DOS - Included on 
d iskette with each First Drive System is 
Percom's OS-80/111 '" . This easy-to-use 
disk-operating system loads into 7 Kbytes 
o f RAM and then fre es the drive for other 
use. With OS-80 '" programs, you can 
have fu ll , read -write interchangeabi li ty 
between Model I and Model Ill diskettes. 
Or Model Ill TRSDOS* - TFD 40-
track drives work wi th Tandy's Model Ill 
TRSDOS, without modification. For 80-
track operation , TRSDOS can be eas il y 
modified wi th diskette patches supplied. 

Still #1 for the Model I 

Besides grea ter storage capac ities, more 
quality control measures and lower pri­
ces, all Percom Model I drives are rated 
for double -density ope ration. 

Plug a DOUBLER 'M in your Expansion 
Interface and e njoy the same double­
density disk storge capacity as Model Ill 
owners. Included with each DOUBLER is 
a TRSDOS compatible double-density 
disk-opera ting system. DOUBLEZAP 
programs are ava ilable for upgrading oth­
er popular DOSs for DOUBLER opera-

lion. And our double -density version of 
OS-80 '" costs just $49. 95. 

Of course you don ' t have to upgrade 
your Model l fo r double-density opera­
tion to use Pe rcom disk drives . But it's 
nice to know you can. 

Percom TFD drives for the TRS-80* 
Model I are ava ilable in 40-, 77- and 80-
track versions, in 1-, 2- and 3-drive con­
fi gura tions. Prices start at $399.00. 
System require m e nts: Model Ill TFD drives work 
with a 16-Kbyte system (min) and Model Ill BASIC 
The initial drive must be a first-drive sys tem. An op­
tional inte rconn ecting cable is available fo r expan d­
ing wi th exte rnal drives # 3 and #4. Model I TFD 
drives work wi th a 16- Kbyte system (min ) equipped 
with an Expa nsion Interface , Level II BAS IC and 
DOS so ftware, and an interconnecting cable. Two­
and fo ur-drive interconnecting cables are available 
from Percom . 

r----------- -- -- -, 
Yes .. . I'd like to know more about 
the best for my TRS-80 computer. 
Send me free li terature about quality 
Percom products. 

D Model I D Model !II 

Se nd to 
PERCO M DATA COMPANY, Inc., Dept. 8 
211 N. Kirby St. Garland TX 75042 

name 

street 

city state 

zip phone number 

MAIL TODAY! 
01 

~---- - - - - - - - - ----'¥trademark of Percom Data Com pany. Inc 
"' trademark of Tandy Rad io Shack Corpora tio n which has no re la tionship to Perco rn Data Company. PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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Astro-Scope 
Sex-0-Scope 
AGS Software 
Orleans, MA 
$30 each, disk 

by G. Michael Vose 

Astrology is a big business, as seen by 
the number of newspaper columns 

and books devoted to the subject. It is also 
a serious business based on scientifically 
observable phenomena-the movement of 
planets, stars, moons, asteroids and other 
heavenly bodies. The positions of the stars 
and planets at the time of a person 's birth 
are used by astrologers to make predic· 
tions and judgements about an 
individual 's future. The logical connection 
between the position of the planets and 
the characteristics of a human being is a 
bit hazy in my mind, but millions of people 
believe that a valid connection exists. 

Astrology and Computers 

Professional astrologers are using mi­
crocomputers at an increasing rate to per­
form the calculations needed to cast horo­
scopes. Casting horoscopes by hand can 
take hours and hand-held electronic calcu­
lators simplify the process only a little. The 
use of microcomputers helps provide the 
information fast and can also provide 
greater quantities of it. 

One of several companies that has been 
producing astrological software is Astro­
Graphics Services/Software of Orleans, 
Massachusetts. They recently released 
two programs which add a new dimension 
to microcomputer astrology. The pro­
grams are called Astro-Scope and Sex-0-
Scope. They both plot and display ex­
cellent natal event sky charts (using the 
pinwheel format) plus all the planetary as· 
pects. More importantly, they also provide 
1500 plus word descriptions of the person 
whose horoscope has been cast. This is a 
major advancement in astrological soft­
ware. 

The Sex-0-Scope program gives a read­
ing of the subject's sexual proclivities and 
attitudes and is based on texts written by 
John Townley, author of Planets In Love 
and the editor of Sexology Today. The 
readings provided by the Astro-Scope pro­
gram were written by Steve Blake and 
Robert Hand, authors and lecturers on the 
subject of astrology. 

These programs can be used by anyone, 
which is what makes them unique. I've run 
other astrology programs that produced 
sky maps and aspect charts, but I didn 't 
know how to interpret the information. 
These kinds of programs are designed for 
professional and serious amateur astrolo-
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gers. The new offerings from AGS Soft­
ware, however, can be great fun , even 
for someone who has no knowledge of 
astrology. 

These programs, though only for the be­
ginning astrologer, are complete and fun . 

Once you enter the basic information­
date, time and location of a person's birth 
-the computer will calculate and then 
display horoscope data and character 
descriptions. You can cast horoscopes for 
yourself, friends, family members or 
famous people. 

Here are some excerpts from Astro­
Scope and Sex-0 -Scope. 

Astro-Scope for Howard Cosen 

Howard Cosell 's ascendant is in Leo. If 
your ascendant is in Leo also some char­
acteristics you may have are: You are 
proud, and like being the center of atten­
tion . You are strong, dominant, dignified 

you are: very energetic and high-spirited, 
independent and a risk taker. You are also 
an enthusiastic leader, but a reluctant 
follower. So blunt, direct and honest that 
at times you hurt other's feelings. Your 
strong competitive urge may alienate 
others. You are good natured and bold! 

Sex-0-Scope for Linda Lovelace 

Linda's ascendant is in Taurus which 
makes her earthy, slow at moving, but 
persistent once aroused, warm, friendly, 
loving, steady and strong . 

I told you this could be fun! These are 
only excerpts-each of these readings 
took less than a half hour to peruse. 

These programs are a mite expensive if 
entertainment is your aim (they don't have 
print routines although there are routines 
you can use to obtain printouts from Basic 
programs). AGS Software does offer ver­
sions that do provide printouts plus the 
license to reprint the material. These ver­
sions have to be special ordered and, at 
$200, are aimed at the professional as­
trologer. 

From Technocrat to Mystic 

The text files that accompany the main 
program are quite large, so you'll need at 
least 32K and two disk drives to run these 
programs. The documentation booklets 
are some of the best I've seen, providing 
latitude and longitude figures for at least 
one city in every state of the U.S., blank 
charts that you can photocopy for your 
own use, and data on famous people that 
you can use to run their charts. 

These programs might change your atti­
tude toward astrology. You may see the 
economic potential of running horoscopes 
for your star-struck friends. Or you might 
want to start an astrology column in a 
local newspaper or magazine (once you 've 

0 The Sex-0.Scope program gives 
a reading of the sub/ect~s 

sexual proclivities and attitudes. u 

and honorable. You like the power and priv­
lege that comes with leadership. Others 
must have integrity to impress you. You 
like sumptuous surroundings, and have a 
regal bearing! 

His sun is in Aries. If you 're an Aries, too, 

purchased the reprint rights from AGS 
Software.) 

At the very least, you could use these 
programs to have some fun, and maybe 
even change your image from technocrat 
to mystic!• 



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·A 11 Model I & Ill Level II 16K $14.95 * See your local 

- Instant Software dealer 

lnsta t Sottwa "' 536 
VIS4 orCallToll-Free . n re· • ,, ~=~~~::," 

• 

1-603-924-7296 
Mon.- Fri. 8:00 am- 4:30 pm E.S.T. PETERBOROUGH, N.H. 03458 

' Plus shi pp ing Dealer inqu iries invited. 
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SuperStep 
Allen Gelder Software 
San Francisco, CA 
$19.95 

by Mendel Cooper 

Shortly after introducing the TRS-80, 
Radio Shack brought out a stripped· 

down machine-code monitor and debug­
ger, T-Bug. At the time, T-Bug was the only 
game in town and you bought it. Now 
there are much better monitors on the 
market, and you may well regret your $15 
investment. 

Into a Heavyweight 

SuperStep transforms the lowly T-Bug 
into a heavyweight. It offers single­
stepping, a two-speed trace mode, and a 
versatile disassembler that can run in con­
junction with the single-step or trace 
modes. A processor model displays all 
registers and flags, both for the current in­
struction and for the previous one. An in­
telligent RAM window shows the RAM 
locations and contents affected by 
memory accesses. 

SuperStep has commands that back­
space in memory, clear the screen, and 
display memory contents in rows of 
16-in hex or in ASCII. It gives direct ac­
cess to the registers (each one labeled) 
and to the flags (each one individually 
set). There is also a relative-jump pointer 
that shows where you are jumping to-­
and can even take you there, and back. 
There is a high-speed save/load command 
included in the package. Regrettably, this 
bne will not work on my machine because 
it has the XRX cassette load modification. 

SuperStep's string editor allows insert­
ing or deleting bytes in a sequence of 
code. The bytes on either side of the 
change move aside or close up, as neces­
sary. Useful for editing ASCII strings or ta­
bles, this feature also allows creating or 
deleting space within a program. A patch 
can now have enough space to reside en­
tirely within the program it modifies; it no 
longer need jump elsewhere to do its work 
(you would still need to fix up the Jumps 
and Calls, of course). 

An Invaluable Aid 

I rate SuperStep as the best single pro­
gram I have in my modest collection. If the 
program is useful as a debugger, it is in­
valuable as an aid to learning Assembly 
language programming, and the Z-80 in­
struction set in particular. As the 
program's author states, SuperStep cuts 
down on the "imaginative overhead " of 
the programmer. William Barden, in his 
book TRS-80 Assembly Language Pro-
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gramming, advises his readers to "play 
computer" as a means to understanding 

0 
0 

n 

softWare ·· 0 

program flow. SuperStep plays computer 
for you, and with more precision and 

greater clarity than the paper-and-pencil 
method. 

I do have a couple of minor bones to 
pick with the program's author. The docu­
mentation needs to be revised and re­
organized. It could be greatly expanded, 
with many more examples. But this is 
hardly a fatal shortcoming since you learn 
to use this program by using it and experi­
menting. 

The only real reservation I have about 
the program is that it needs T-Bug to run . 
SuperStep is a steal at its price, but you 
must also pay $15 for T-Bug. Perhaps 
Gelder will rewrite the program as a stand­
alone monitor.• 

-- - - - - - - -- - .. -

Fractional Sound 
The Innovative Penguin 
Harvey, LA 
$14.96 cassette 
$18.95 disk 

by Mary S. Gasiorowski 

Fractional Sound is a fractional drill 
program for the Model I Level II , or 

Model Ill 16K (or Disk Basic, 32K), with 
sound (by connecting the auxiliary plug to 
an amplifier). The program allows you to 
set parameters for : the type of operation 
(add, subtract , multiply, divide, or mixed 
types), maximum size of numerator and 
denominator, whether mixed fractions are 
allowed, and the number of students in­
volved; it will also allow you to put in your 
own problems, if you want. 

Bad Point 

The format for putting in the answer is 
extremely awkward. You have to identify 
which of the eight positions each number 
of your answer goes into (two for the 
whole number, three for the numerator 
and three for the denominator). If you (and 
your kids) can get used to that, then the 
rest is easy. 

Good Points 

The program generates easy-to-read 
large (5/8 inch for numbers in fractions, 
two inches for whole numbers) numbers 
on the screen, and a random tone ticking 
sound while it's wait ing, as well as a bugle 
charge when your answer is correct, and 
other miscellaneous sounds. 

If you get a problem wrong (it informs 
you), the program goes into its waiting 
mode. It will explain step-by-step how to 
do the problem as long as you press a key 
each time to continue. 

One nice feature is that a correct but 
unsimplified answer is not counted as 
wrong. Many programs will accept only 
the simplified answer, which can be frus­
trating for a child who has done the work 
of combining the fractions, but because 
he neglected to simplify, gets no credit for 
his work. In Fractional Sound, if you com­
bine the fractions correctly but neglect to 
simplify, you are told to simplify your an­
swer and continue. 

On occasion during the drill, a graphics 
character (Marley Mole) appears to en­
courage you. He wants you to come out 
and play a game with him. 

At the end of the drill is a little 
game-fence in the moving dot (Marley 
Mole) without getting trapped first. It's a 
nice little game, appropriate for the 
intended age level of Fractional Sound. • 

tttn Fractional Sound, if you combine 
the fractions correctly but neglect 

to simplify, you are told 
to simplify your answer and continue. n 



Put Your Fingers On 
The Pulse Of Woll Street 

With Your 
llad1e lhaeK Computer 

If you invest in the market, operate your own busi­
ness or require updated information quickly to 
manage your affairs, Dow Jones Information Services 
provides the authoritative business and financial in­
formation you need ... from Wall Street, Washington 
and around the world. Now Radio Shack owners 
can receive this valuable service through TRS-80® 
Videotex® software. 

Get Information For Business And 
Investment Control ... On Command. 
Discover how quickly and easily your personal 
computer turns into a specialized, sophisticated 
library of information with access to the Dow 
Jones database. It's considered the world's most 
reliable and comprehensive source of business 
and financial data providing you with news 
up-to-the-minute as well as from the pre­
vious 90 days. 

Now you can review thousands of items 
from The Wall Street Journal, Barron's and 
the worldwide Dow Jones News Service 
without having to maintain piles of news­
paper clippings. Information about com­
panies, stocks, labor, government, interna­
tional market and monetary developments, 
and so much more, is yours on command. 

Quotes From Four Exchanges 
Now, in just seconds, you can obtain cur­
rent prices and the volume traded for 
stock quotes (15 minutes delayed) on over 
6,000 companies . .. plus 50 key financial in­
dicators on 3,200 selected firms and ·180 in­
dl!lstries. You'll also have access to trading 
information on mutual funds, treasury 
notes and bonds. 

Imagine being able to spot trends, research a com­
pany, obtain data that could affect xour business, 

xour investments, xour investment decision-making. 
But you don't ha.ve to imagine anything . . .Dow 

Jones Information Services provides it all right now. 

Low Start-Up Cost ... Free Password. 
Stop by your nearest Radio Shack store and 

find out how easy and inexpensive it is to get 
Dow Jones investment data through TRS-80 
Videotex. Videotex software for Radio Shack 
computers is only $29.95. What's more, you 

get a Dow Jones password absolutely 
free .. . along with one hour of free in­

troductory time. And there are no 
start-up or minimum usage charges. 

In addition, software and usage costs 
will be tax deductible in many cases 
(consult your tax advisor for further 

information) . 

Customer Support . .. 
Just A Phone Call Away. 

Dow Jones' professional customer 
service staff is ready to provide com­

plete information about this impor­
tant home information service now . . . 

and full customer support after 
you've made your purchase. 

Just call toll free .. . 

800-257-5114 
In New Jersey call: 

(609) 452-1511. 
TRS-80, Radio Shack, and Videotex are registered trademarks of Tandy Corp. 

DOW .JONES INFORMATION SERVICES 
Providing Information Through Innovation 

Dow Jones & Company, Inc . ...-42s 
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Space Shuttle 
Instant Software 
Peterborough, NH 
$14.95 

by Jon Lindsay 

When the space shuttle Columbia 
hurtled toward Earth, I experienced 

its shock wave as it descended over Cali· 
fornia 's Big Sur to land at Ed wards Air 
Force Base. So I waited for the arrival of a 
program named Space Shuttle, which sim· 
ulates the flight of the Columbia from Earth 
orbit to a landing at Cape Canaveral. Why 
the landing was not simu lated for Ed­
wards Air Force Base is a mystery whose 
answer is known only to the program au­
thor. 

To measure how well the operator per­
form s during the simulation, score is kept 
of the pilot 's performance during several 
phases of the flight and the score totaled 
after the simulation is over. I was im­
pressed by the lack of emphasis on the 
game aspect . I would rather spend my 
time mastering the task being simulated 
than compete against the computer. This 
chance to assume the role of an astronaut 
will highlight some of the problems, mo­
notony and exc itement of guiding this rev­
olut ionary craft to a safe landing . 

About the Program 

The viewer is initially faced with three 
se lections on a menu. The first selection 
is a flight from space to a landing at a 
spaceport. The second is called " long ap­
proach. " You descend from about 100,000 
feet to the spaceport , approximately 220 
miles away. The final selection is a 
straight-in landing from about 28 miles 
out. The second and third options are real­
ly-just portions of the full flight , isolated 
for the ease of adjusting the pilot to flying 
this " brick with a engine." True to life, you 
must " dead-stick " the Columbia - bring it 
in with almost no power. Not being an as­
trophysicist , I have no way of knowing 
how accurate the flight path algorithm is. 
But it appears to conform to some obvi­
ous rules. For example, the atmosphere 
extends to an aliitude of about 58 miles. 
Since Columbia initiates its flight several 
hundred miles up, it will behave like a 
spacecraft above 58 miles and like an air­
plane below that figure. Such seems to be 
the case in the program. In space, only 
thrusters can be used to guide the craft ; in 
the atmosphere, more conventional con­
trols can be used. 

There are four distinct phases to the 
simulation : 
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• In space-thrusters must be used to 
contro l the reentry config uration and 
temperature. 
• After reentry but above 58 miles­
loss of some thruster effectiveness, 
th ough they are st ill the only means of 
control. 

•Below 58 miles-complete thruster 
ineffectiveness but craft can now pitch 
and roll as needed: Altitude is in miles, un­
til 100,000 feet. 

•Final approach-landing gear and 
speed brakes can be used: Also, there is a 
yaw control for fine-tuning the approach . 

Inside Columbia 

You are presented on your flight screen 
with a primitive graphic view of the 
horizon, a set of controls and some sens­
ing instruments. There is little animation 
through the split window of the shutt le, 
except for the horizon , which moves only 
up and down in a horizontal plane. Rolling 
the sh utt le does not affect this plane. 

The sens ing instruments feed the pilot 
pertinent data: 
•Altitude/entry vector; 
•Airspeed/velocity; 
•Head ing; 
•Glide (rate of descent); 
•Time; 
•Temperature; 
•Pitch and roll values; 
•Pitch and roll indicators; 
•Latitude and longitude; 
•Art ifi cia l horizon; 
• Distance to spaceport; 
•Local ize r indicating distance off 

center line of runway; 
•Stall indicator; 
•Temperature warning ; 
•Status of landing gear; and 
•Status of speedbrakes. 
Command line single key entries are: 
• (P)itch-raise and lower nose; 
• (R)oll-left or right bank; 
• (T)hrust-control pitch and headi ng 

above 58 miles; 
• (Y)aw-minor heading co rrections 

without rolling ; 
• Trac(K)-check in to tracking stations; 

and 
• (G)o-accelerate the flight-phase up­

date at will. 
At the bottom of the screen is the com­

mand li ne that allows the pilot to control 
the flight attitude of the sh uttle and report 
at the appropriate times to the tracking 
stations. Except for the lack of feel of the 
shuttle, everything is there on the flight 
panel to permit the astronaut to guide the 
shuttle to a safe landing. It is more dif­
ficult to perform this flight than one would 
imagine. 

Flying the Columbia 

There are several aspects that differ 
from the airplane. The most striking dif­
ference is the surfboarding effect of the 
shuttle as it approaches reentry. If the en­
try phase is not carried out with precision 
and diligence, Columbia will skip off the 
atmosphere into space never to return 
again. On reentry the craft's hull shields it 
from heat. 

Orientation and reality can be lost during 
the reentry process. I imagine this feeling 
might be similar to the experience of Co­
lumbia's pilots. This is because the scope 
of reentry is larger than your perceptions. 
Thi s is not a fly-it -by-the-seat-of-your­
pants operation, so it becomes necessary 
to fly the shuttle " by the book" -flying the 
shuttle to conform to a set of computer­
generated coordinates that appear to 
make no sense. A sort of blind trust seems 
to be involved , a faith in computation. 

Guiding an aircraft using heading, lati ­
tude and longitude bearings requires you 
to think of the Earth as a globe striped 
with markings bearing latitude and longi­
tude. For the purposes of this simulation, 
the space shuttle is required to fly over a 
series of tracking stations along the reen ­
try path. Not all of the check points are 
straight ahead. The pi lot must manipulate 
the shuttle to guide it over these points . 
Once over the track ing station , he checks 
in via the command line. The computer 
tallies his performance throughout the 
reentry process and ass igns performance 
points for how close the shutt le comes to 
overilying various check points . 

Your performance score is based on a 
possible 1,000 points: Reentry is allotted 
100; general flight , 100; navigation , 400; 
and landing, 400. Points are deducted as 
you comm it astronautical malpractice 
such as stalling or overheating the craft. 
The flight conduct after reentry and the 
final approach and landing are also evalu­
ated. 

The spaceport runway is located on lon­
gitude 80.65 degrees west. The shuttle 
lands to the north , or on runway 36. Your 
approach on final is made at a heading of 
zero degrees, using the yaw control fre­
quently to fine-tune any course correc­
tion. 

It is here something should be said 
about navigation. The secret to flying the 
Columbia is understanding your spatial 
orientation . When heading 90 degrees 
(due east), the shuttle parallels latitude. 
When heading zero degrees (due north), it 
parallels longitude. This is great to know 
since any course in between simultane­
ously affects latitude and longitude. 

Reader Service for facing page~97.-





The complicated nature of the naviga­
tion makes it necessary to prepare in ad­
vance where you want to be and when . I 
found it extremely helpful to create a flow­
chart of what I was supposed to do to be 
where I was supposed to be at the right 
time. Even then , it was difficult and takes 
some practice. 

An inspection of the check points re­
veals the space shuttle is traveling west 
(where longitude is larger) to east, and 
south (where latitude is smaller) to north. 
If you visualize this flight path, you have 
made a significant step in solving the nav­
igational problem. 

Once proper entry has been made, the 
message " Orbit Achieved " is printed. 
There is no indication when you are going 
to hit the entry window, only that you are 
so many feet above or below the window. 
If you arrive at the window but are too high 
or low, you could lose control of the shut­
tle. This is the reason for getting down to 
business the moment you initiate the 
flight. Getting the "Orbit Achieved " mes­
sage assures you that you have passed 
through the window and are within the 
grasp of the earth 's gravity. The nose is 
manipulated to adjust the shuttle 's speed 
as you approach the first tracking. This is 
the most southwestern tracking station 
you must report to. Immediately past this, 
you take a heading of 70-80 degrees to 
move your craft northeast toward the next 
station , South Texas Radio. Watch the 
nose temperature! If you overheat, you 
will be warned (and you will lose points in 
the scoring). Remember, this scoring is 
not a game; it is a measure of your perfor­
mance. 

The next tracking station , U.S.S. Taft , 
lies in the Gulf of Mexico. And the final 
check-in is made to the U.S.S. Fairchild off 
the coast of Florida. Once this is made, 
start a left turn for the final approach. This 
turn will take you off your easterly head­
ing toward the north. Your final approach 
will be on a due north heading. A localizer 
data display will tell how far off to the left 
or right of the centerline of the runway the 
Columbia is. 

Once on the final approach, you still 
have problems. Proper velocity and head­
ing have to be maintained, while the alti­
tude is taken into consideration. Remem­
ber, you are dead-sticking the shuttle in! 
The main chore here is to get on a proper 
glide path and hold it. Ideally, within 100 
miles the shuttle's speed should be 
around 2,000 mph and its altitude at about 
two to three miles. Twenty-five miles out, 
the speed should be around 400 mph and 
the altitude at about one mile. Lower the 
gear and adjust the speedbrakes again. 
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As you near the approach of the runway, if 
you are in the final glide pocket , control of 
the space shuttle is taken over by the auto 
pilot and it completes the landing for you. 

If all has gone well and the auto pilot 
has landed the shuttle , the computer 

"Because you landed 
safely does not . .. 
mean that you will 

have a good score." 

gives you a report (score) of your perfor­
mance. If not, probably one of the follow­
ing has taken place. 

What Can Go Wrong? 

The first and most disquieting event oc­
curs during reentry. As mentioned before, 
if the entry vector is made too high for or­
bital insertion, the shuttle may skip back 
into space. If too low, it may burn up in the 
atmosphere. In either case, the simulation 
ends. 

While making a descent from about 200 
hundred miles up, I allowed the nose to 
pitch up too high. I compounded this ad­
ding even more down thrust , forcing the 
nose still higher. The stall warning went 
unnoticed and so did the stalled indica­
tion. When I finally noticed the pitch in­
dicator, it was moving through 600 
degrees, the airspeed was 160 mph and I 
was dropping at a rate of 35,000 feet per 
minute. I interpreted this interesting 
maneuver as tumbling. 

The reason for arriving at this attitude 
was due to my forgetting how much thrust 
was given and in which direction. There is 
no indication that a thruster is firing once 
you have fired it. And a thruster fires con­
tinuously until you neutralize it with op­
posite thrust. So applying five units of 
down thrust , then giving the same com­
mand again results in 10 units of down 
thrust. You can see the result of this by 
watching the pitch data. As many as 100 
units of thrust are allowed at any one in­
put. But the units may be additive. This 
was another good reason for maintaining 
an accurate flight log. 

The most obvious problem is naviga­
tion. You can deviate from course by a 
considerable distance. If you fly south of 
latitude 21.5 degrees north or north of 
latitude 28.7 degrees north, you will be 

given an Off Course warning. The effect of 
this wandering can make getting to the 
runway difficult. And speaking of off 
course, being on the final approach does 
not mean you will arrive at the runway. 
First , you have to move onto the center­
line of the runway . A problem I had was 
losing altitude. Arriving at the approach 
end of the runway at 24,000 feet is a little 
embarrassing. Of course, you are permit­
ted to circle and with that much altitude, 
there should be no problem. But there is. 
As the shuttle plummets towards earth, it 
seems to be very sluggish. It is big , heavy 
and fast. Making a circling approach over 
the runway was difficult for me. I had trou­
ble realigning the shuttle back onto the 
centerline. There is a lot of inertia there. 

The so-called straight-in landing is 
anything but easy. A common problem 
was overshooting the runway because of 
too much altitude. You certainly can do it 
while the instruments faithfully log your 
position. A message appears if you land 
off the runway . Landing short of the run­
way is considered a poor landing . Landing 
too hard could destroy the shuttle. In 
other words , just trying to get the space 
shuttle in a configuration allowing the 
auto pilot to take over becomes an ex­
hilarating event. And if you have forgotten 
to put the landing gear down, it is a little 
messy. When the shuttle is on the runway 
you must endure the computer's measure 
of your performance-whether it was 
good or bad. Just ·because you landed 
safely does not necessarily mean that you 
will have a good score. 

Conclusion 

Space Shuttle is a different sort of 
simulation. There are no sophisticated 
graphics. One nice feature of the copy I 
received was it was written in Basic, mak­
ing fine-tuning easy. On the other hand, 
being written in Basic possibly was a 
restrictive influence on the design of the 
program presentation. 

Since it is in Basic, it might be in­
teresting to see how the program would 
work if one is fortunate to have a Basic 
compiler available, modifying the ap­
propriate timing loops where indicated. I 
am not that eager to try to rewrite what is 
already a well thought-out algorithm , nor 
to try to make any particular adjustment in 
the program. If one was inclined to do so, 
it should not be an impossible task. 

As for the program's space algorithm, I 
thought it was terrific! It seemed plausibly 
accurate. All in all , left exactly like it is 
now, it is quite entertaining . For those of 
you with an itch to pilot the Columbia, this 
is the program for you . • 



The Scott Adams' Adventure series announces the release of 
Adventure #11 "Savage Island, part 2" and Adventure #12 "Golden Voyage". 

For The • TRS-80 • APPLE • ATARI • $19.95 tape 

Also available on Bonus Triple Pack Disk Adventures #10, #11, and #12. ..-222 

For the TRS-80 and Apple $39.95 

The Stone of Sisyphus carries you to the " thinking man 's" dungeon. A subterranean 
world of monsters, magic , traps and treasures demands brains rather than luck to survive 
(of course, you might take along you r mace just in case . . . ). 

MAC ES & MAGIC are lan tasy adven tu res involv­
ing yo u and yo UI compuler. Armed onl y wi th yo ur w1 1s. 
i:I r111 c 1oco rnpute r . and the so ft ware pr ov ided. yo u can 
become the hero o r the meal yo ur de s t in y dictates 
You c reat e a c harac ter . equip him (or he r) with 
sunetble weapon s and armor . and enler 1t1e dungeon in 

searct1 o l lame and fortune N etlhe r is partic ularly 
easy l o obtain 

II yo u ar e success lul 1n avoiding o r conq ueri ng 
lht' vanous mons ters. traps. en c hantment s and 1llu· 
s1ons se t by ou r nelanous dungeonmas ters. you may 
escape w tlh riches and glory .You r name and deeds 
w i ll be rec;o rd ed !o r pos te ri t y 111 th e records o l th e 
t.Juny eu n M ore 1rnpor1anlly . you ·n be al ive . You ma y 
!hen use the sa m e c harac ter m hi s more expe rienced 
antJ weal l hy fo rm when you en te1 dungeons on la te1 
ucc as1ons 

The ob1ec1 of tt1e whole exercise is not 1ust to 
l1yht the monsters anc.l collec t t reasure You ha ve to 
get oul alive to e n1 oy 11 In eve ry dungeon th ere tS at 
least o ne exi t It •S possibl e to escape fr om eac h and 
eve1y tJungeon w1lh a whole sk in W e s ta te thal fa ct 
he1e because µla yers o lt en believe th is not to be tr ue 
We really aien ·1 o ut to gel you Not really 

FOR ALL OF THE BELOW 
Ap ple 2 Di sk with Applesoft 

Of Apple 2 Plu s 48K 
TRS-80 32K Model I O f 

TRS -80 48K Model 3 

032-0100 

TWO FULL DISKS WORTH OF DATA!! 
A compacted da ta s truc ture makes 11 possi ble 10 
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Autumn will be upon us soon, but the 
nights are already longer than the 

days in Roxbury, since it nestles between 
two ranges of the Green Mountains at the 
headwaters of three rivers . Across the 
street , the mechanic is putting the clap­
boards on his solar-powered, micropro­
cessor-controlled garage. As if to com­
pete with that technological neighbor, the 
sunflowers are reaching to top last year's 
highest bloom, more than 14 feet. All 
these simultaneous occurrences could 
mean just one thing-it 's time for the sec­
ond annual Autumnal Equinox Hardware 
Festival! 

You can keep the soldering irons cool, 
though , because this month 's column is 
(by popular demand, no less) an illustrat­
ed introduction to electronic hardware­
resistors, capacitors, transistors, diodes, 
integrated circuits , and displays. There 
won 't be a heavy dose of theory, just a 
simple rundown on identification of parts, 
how to read their values, and what they 
look like. 

Your basic TRS-80 Model I keyboard unit 
consists of 59 capacitors, 11 diodes, 6 
transistors, 76 resistors, 82 integrated cir­
cuits , switches, sockets, a crystal , and a 
fistful of connection hardware. If this 
quick list of contents doesn 't conjure up 
any mental images of particular parts, 
then this column is for you . 

What's an IC? 

An integrated circuit (IC) is a black box, 
figuratively and most of the time literally . 
Once upon a time, there was a great, am­
bitious space program, one that required 
a lot of electronia in a very small capsule 
that also contained a fairly bulky human. 
Electronic engineers set about to minia­
turize as much of the electronia as possi­
ble, whittling the metal cans off individual 
transistors and stuffing several of the 
transistors together wherever these indi­
vidual parts had some logical relation­
ship. Gradually the engineers came to 
understand that general-purpose circuit 
building blocks could be built inside a 
single metal or plastic package, saving 
both valuable space and a lot of piece­
meal wiring. They concluded that only 
those circuit connections which had to be 
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mated to other circuits needed to be 
brought to the outside of these combina­
torial black boxes. 

The technical prowess to achieve this 
integration of parts came slowly at first , 
especially since the industry had only very 
recently learned how to produce indivi­
dual transistors reliably. To produce 10 or 
15 or 20 transistors joined together, all 
perfect, was a major achievement as 
significant as a man first stepping on the 
surface of the moon ; the whole story can 
be read in a special issue of Scientific 
American (September 1977), but for the 
moment consider this remarkable fact: 
The 16K bytes of memory inside your run­
of-the-mill TRS-80 contain the equivalent 
of over 140,000 transistors. A complete 
TRS-80 system with disk drives and printer 
would boast a miniaturized body of nearly 
a million individual transistors-and 

Fig. 1. Mostek Co. Memory Circuit Chip 
(Scientific American, 1977). 

every one must be perfect for your low­
cost personal computer to operate. 

If you are not in awe of this achieve­
ment , give up one of those 16K RAMs 
which now cost less than $2 each in sets 
of eight ; carefully crack open its cover just 
above the external pin connections. Get a 
jeweler friend to help if you haven 't got 
steady hands. Now take a look at Fig . 1, 
which shows what you've got inside that 
memory circuit on a three by five-millime­
ter chip of little more than refined sand. 
That 's a remarkable technical achieve­
ment, I think you'll agree. 

Integrated circuits come in a variety of 
purposes, voltages, interconnection char­
acteristics, and shapes and sizes. With a 
few exceptions, the purpose of those in­
side your TRS-80 is as digital building 
blocks; they operate from a five-volt power 
supply; they directly interconnect with 
each other; and they are produced in 
industry-standard, dual-inline packages 
(DIPs). The TRS-80 ICs that don 't fit this 
mold are its voltage regulators, which are 
not digital circuits; its program memories, 
which need 12 volts, 5 volts, and - 5 volts; 
and the cassette and video input/output 
control ICs, which do not connect directly 
to the others. 

Photo 1 shows a group of integrated cir­
cuits. The first row across the top is the 
bank of eight 16K dynamic RAMs (read/ 
write memories) used for program memo­
ry inside the TRS-80. The next row con­
tains eight 1 K static RAMs, used for the 
video memory. You can 't tell much about a 
chip by looking at its shape, as these two 
similar rows demonstrate; shapes are part 
of an industry-wide standard which speci­
fies that the external pin connections are 
spaced 1/10 inch apart. Three different 
widths of the dual-inline packages (DIPs) 
are used, depending on the number of 
pins. 

The remainder of the integrated circuits 
in the picture have been chosen to give a 
general view of the variety of functions 
similar-looking ICs may have. The two 
white integrated circuits are in gold­
topped ceramic packages. The first is a 
serial keyboard encoder (it scans a key­
board and outputs a stream of bits repre­
senting the key pressed) and the second is 
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Photo 1. Integrated Circuits 

an industrial type 8060 microprocessor. 
Next in the photo is the heart of the TRS-
80-a Z-80 microprocessor in a black 
plastic package. All three are in 40-pin ar­
rangements . 

Following are two chips used in 
8080-based computer systems: a 28-pin 
8251 serial interface, and a 24-pin 8212 bi­
directional buffer: These chips permit an 
8080 microprocessor to talk to the outside 
world in different ways. The third row 
shows a pair of 24-pin integrated circuits 
containing Level I Basic. Next is a 2716 
erasable, programmable, read-only-mem­
ory (EPROM) with 2048 bytes of informa­
tion in a 24-pin ·grey ceramic case; the 
EPROM may be programmed and erased 
by a user. The last three ICs are a three­
state buffer 81 LS95, which is an ideal tool 
for interfacing the TRS-80 edge card to the 
real world; an ordinary transistor-to-tran­
sistor logic (TTL) circuit, from which fami­
ly over 60 of the ICs inside the TRS-80 are 
drawn; and a 1024-bit shift register, which 
sends bits along in a bucket-brigade-like 
stream. Finally, turned sideways in the 
photo are two IC-like parts. These are DIP 
shunts, groups of metal bars which may 
be broken by puncturing. These are inex­
pensive programmable switches used in 
the computer to connect together cir­
cuitry which Level I or Level II Basic, 4K or 
16K memory. 

Reading ICs 

Occasionally you may see a magazine 
article which describes a modification 
y.ou 'd like to make to your TRS-80. Don't 

42 • 80 Microcomputing, September 1981 

be afraid to tackle it (once you 've checked 
the Debug column for the next two 
months). For hardware newcomers, the 
most fearsome part of going inside a com­
puter seems t9 be that anonymous, 
threatening , indistiguishable mob of in­
tegrated circuit black boxes. Actually , 
they 're really quite tame. Every integrated · 
circuit inside the TRS-80 is marked in two 
ways . The first marking is a "Z" number 
silkscreened on the circuit board, which is 
a simple way of referencing its board posi­
tion; this number can also be found on the 
schematic diagram. The second marking 
is the combined industry-standard part 
number, manufacturer code, and dating 
code. The code for Z44 stamped on the IC 
may look something like this: 

SN74LS367N 

791 4 
By cross-checking the Z number in the 
TRS-80 parts list, you will find this is a 
74LS367 tri-state hex buffer (whatever that 
means). The number itself (74367) is an 
industry-standard, generic type number in 
the 74xx series of logic circuits; the LS is 
an abbreviation for low-power Schottky, a 
specific family within this generic circuit 
tape (you may find LS, C, H, L, S, or no let­
ters at all). The SN prefi x in the code is the 
manufacturer's identification (Texas In­
struments uses SN , Signetics uses NE, 
etc .); the suffix letter is the package style 
(N means dual-inline plastic). Finally, 7914 
is a date code in year/week format (the 
part was manufactured during the 14th 
week of 1979). So the part number 
SN74LS367N 7914 tells us that this circuit 
is a low-power Schottky-type tri -state buf­
fer in a plastic dual-in line package, manu­
factured by Texas Instruments during the 
14th week of 1979 (whew!). 

There's an easier way to discover the 
part type. Look through the Z numbers, ex­
amine the integrated circuits on the 
TRS-80 circuit board, and referen ce the 
parts list (pages 93-98 in the Technical 
Reference Handbook) . You should get a 
feel for how part numbers are printed and 
how to read them. Occasionally you will 
find a part number with no relationship 
whatsoever to the generic number in the 
parts list ; the schematic also does not 
match the part on the board. In this case 
you are probably looking at a " house-num­
bered " IC; house numbering is done when 
a customer (in this case, Tandy Corpora­
tion) orders a large quantity of parts, and 
the manufacturer's production run is dedi­
cated exclusively to that order. House 
numbering is often found on the TRS-80's 
video memories. 

"Reading" an integrated circuit is easy, 
since they 're all numbered the same way; 
see Fig. 2. The IC is positioned by finding a 
notch or a dot conspicuously placed 

toward one end; look down from the top 
(some ICs have both a notch and a dot). 
This is the keyed end of the IC. With the 
notch or dot pointing north, pin 1 is to the 
west. Pin 2 is to the south of pin 1; pin 3 is 
next to the south of pin 2; etc. 

When you get to the bottom of the IC 
(say at pin 8 on a 16-pin DIP), the next pin 
is immediately to the east (say 9). Pin 10 Is 
to the north , 11 north of that. The highest 
numbered pin always ends up opposite 
the lowest numbered pin. It 's done in a 
" square circle". 

If you read an article that says, " solder 
a wire to pin 12 of Z44" , you would start at 
the top left and count 'round the bottom 
until you reached 12. That 's the place. 

The Logic Blocks Inside 

Digital logic is a subject I've covered 
before (see " 80 Applications," May and 
June, 1980, March, 1981 , and accompany­
ing hardware construction projects), but 
this time I' ll describe the hardware from­
as much as possible-a software ap­
proach, and with lots of analogies to 
everyday situations. Let 's start with some 
simple logic functions: AND, OR, Exclu­
sive OR, and NOT (complement). 

Four simple AND, OR, Exclusive OR, 
and CPL (complement, or NOT) calcula­
tions using only two binary digits are 
shown in Example 1. 

These are the truth tables for single bits, 
something with which machine-code pro­
grammers will be very familiar. Basic 
users, too, have the AND, OR and NOT 
functions available. For each truth table, 
there is an · equivalent , commercially 
available, logical integrated circuit (Exam­
ple 2). 

Some integrated circuits contain multi­
ple inputs-the 7411 three-input AND gate, 
the four-input 7420 NANO gate, the three-

Notch " · 
Dot""'-----'-"---

Pin #1___. 
0 

Read Thi s Way 

Fig. 2. How to read integrated-circuit pin 
numbers. 
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Bit X 0 0 1 1 
AND Bit Y 0 1 0 1 

.. .. .. .. 

Result 0 0 0 1 
CPL (N01) 1 1 1 0 

Bit X 0 0 1 1 

OR Bit Y 0 1 0 1 

Result 0 1 1 1 

CPL (N01) 1 0 0 0 

Bit X 0 0 1 1 
XOR Bit Y 0 1 0 1 

.. .. - .. 
Result 0 1 1 0 
CPL (N01) 1 0 0 1 

Example 1. Binary Digit Calculations 

BIT--v--NOT BIT 

Not (CPL) Gate, Generic type 7404, 6 gates per IC. 

FlrstDiglt==D­
Result 

Second Digit 

AND Gate, Generic type 7408, 4 gates per IC. 

FirstDiglt==[>-
Result 

Second Digit 

OR Gate, Generic type 7432, 4 gates per IC. 

FlrstDiglt~D­ Result 
Second Digit 

XOR Gate, Generic type 7486, 4 gates per IC. 

FirstDlglt==C>-
Result 

Second Digit 

NANO Gate, Generic type 7400, 4 gates per IC. 

FirstDigit==L>-
Result 

Second Digit 

NOR Gate, Generic type 7402, 4 gates per IC. 

FirstDlgit~D-
Result 

Second Digit 

XNOR Gate, Generic type 74266, 4 gates per IC. 

Example 2. Equivalent Integrated Cir­
cuits 

input 7427 NOR gate, etc.-which have 
the effect of applying the logic function to 
all inputs. The 13-input 74133 NAN O gate 
would perform this function : Input 1 AND 
Input 2 AND Input 3 AND Input 4 AND In­
put 5 AND Input 6 AND Input 7 AND Input 
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8 AND Input 9 AND Input 10 AND Input 11 
ANDlnput12ANDlnput13 =Result, then 
CPL (NOT) the result. It does this, inci­
dentally, in less than 15 billionths of a sec­
ond, 30 times faster than the Z-80 chip 
cou ld perform the same function! 

Still other ICs may combine gates, such 
as the 7464 (see Fig. 3). This gives the 
single-digit result of this complete logic 
equation: 
Y ; NOT ((A AND BAND C AND D) OR (E AND F) OR (G 

AND HAND I) OR (J AND K)) 

Okay, stay with me. Like they say in 
those ads for clothing patterns, if I can 
sew, you can sew. Same goes for this digi­
tal hardware; but put me inside a ham 
radio, and I'm thoroughly lost. This digital 
stuff is easy, however, since it just in­
volves transferring the logical theory you 
already know into a different form, a form 
that looks like electronics. By way of 
tangential exp lanation, let me digress a 
bit about functional fixedness. We all con­
sciously tend to limit our vision or imagi­
nation, mostly because it's the easiest 
way to make sense out of the world 
around us. That's okay for basic survival, 
but consider: A spoon alone is great for 
soup, but if used with a dash of human im­
agination, two spoons can make music. 
Who thought of that? Not the same per­
son who turns junk car bumpers into 
sculpture, but the principle is about the 
same. Here's another thought: Until a new 
timing belt arrives, my printer's carriage 
return funct ions because I have nylon 
string attached to the print head, loop@d 
over a pulley, and weighted down with a 
paper punch. It works, with no fancy elec­
tronia. Think about this: If thumbs were 
the key factor in the evolution of humans 
from lower animals, then binary is a truly 
unnatural number system. If it's un­
nat ural , then no matter how it's trans­
formed , it 's legitimate if we need it that 
way. Now back to digital logic. 

Consider this listing: 

LD A, VALUE 
RRCA 
OUT PORT,A 

What is being output th rough port A? 
Assuming A is greater than two (hex 10), 
then ARCA (rotate accumulator to the 
right) performs a binary division by two. 
(For those unsure about this, consider 
that the number 57440 decimal when ro­
tated to the right would be 05744-divi­
sion by 10. It works the same in base two.) 
There's a digital circuit that can perform 
this same division-by-two function, and 
it's called a flip-flop . It's a permanently 
hard-wired ARCA function, and it 's shown 
as a box. 

A positive-going pulse going into its 

Vco 

14 13 12 

GND 

74 S64(N) 

Y=ABCD+EF+GHl+JK 

Fig. 3. A 7464 IC 

clock (CLK) input causes the output to 
toggle once (0 to 1). A negative going 
pulse has no effect. A second positive­
going pulse causes the output to toggle a 
second time (1 to 0). For every pair of one­
zero patterns as its input, a single one-zero 
pattern appears at the output-division by 
two, electronic style. Oh yes-there's also 
a clear (CLR) input to keep the division 
from happening when you don 't want it. 
Fig . 4 shows a generic type 7473 flip-flop, 
with a clock and clear input , plus "J" and 
" K" inputs, which represent the initial set­
ting of 1 and 0. Q and Q-bar (the Q with a 
line over it) represent the output in its 
" true" form, plus in complement form-a 
bonus provided by many integrated cir­
cuits. Eight flip-flops are like having a pro­
cessor with both an accumulator and a 
complement accumulator available at the 
same time. 

Last among logic circuit considera­
tions for this brief introduction is the con­
cept of a three-state device. The first and 
second logic states are 1 and O as you 
know, but the third state is a kind of elec­
tronic invisibility. In a computer, many 
electronic circuits must share the same 
group of address and data lines-the ad­
dress bus and the data bus-but only one 
may actually use the bus at a given time. 
With more than a dozen devices connect­
ed to the data bus in the TRS-80, a terrible 
electronic confusion would result if they 
all tried to submit their information to the 
central processing unit (CPU) simultan­
eously. 

To avoid this conflict, electronic de­
signers devised an invisible logic state. 
Liken the computer control circuitry to the 
traffic light at a complex intersection, 
where only one line of traffic receives a 
green light , while all the others receive a 
red light. Assuming no suicidal or reck­
less drivers and no right turn on red , then a 
driver with a green light may continue 
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Fig. 4. 7473 Flip-Flop 

through the intersection as if there were 
no other cars present at all (that 's not ex­
actly true according to my drivers manual , 
but please accept the analogy). When the 
light changes, traffic stops in one direc­
tion and starts in another. In the elec­
tronic intersections of the computer, 
signals may be output by just one device 
when it receives the proper signal. 

To carry the traffic analogy further , 
recall that most traffic signals have an 
amber warning light. In real-life situations, 
cars slow down (or speed up to get through 
the light before it turns red). Cars on the 
other side inch forward upon seeing a hint 
of that amber signal. This is analogous to 
the rise and fall time of data signals run­
ni ng through the computer, that safe peri-

od duri ng which signals may change logic 
state from 1 to O or from O to 1 with no 
conflict. 

One final analogy: Those of you who 
have driven in New York City know that the 
traffic signals are ti med so well that a 
driver can start in the financial district and 
drive clear through to Col umbus Circle. 
Under these conditions the car maintains 
a constant speed akin to that of the 
changing traffic signals; all other vehicles 
can keep the same speed (or at least out 
of your way); and no emergenc ies-police 
cars, accidents, or breakdowns-impede 
the car's progress. In the computer, th is is 
known as " access time." All electronic 
parts must be able to comp lete their re­
sponses throughout the system in at least 
as fast as the master traffic sig nal , the 
"system clock." Any part whose access 
time is too slow (li ke some RAMs) will 
have an adverse effect on the operation of 
the computer. 

Narrow Streets and Garages 

Res istors and capacitors are abundant 
in the TRS-80, but I' ll keep the theory at a 
low leve l for this sect ion. Resistors limit 
the voltage or current received by some 
part of a circu it. They can be found provid­
ing limited current to light-emitti ng diode 
displays (LEDs), holding an IC input to a 
one or zero level, or as part of the audio cir­
cuitry in the video output. Variable 
resi stors serve as adjustments to the 
video display or to the power supp ly vo lt­
age being sent to the computer as a 
whole. They act li ke narrow city cross­
streets , where only a lim ited number of 
cars can move across town from the large 
potential auto-streams flowing along 
main avenues. 

Capacitors store an electrical charge, 
rel easing it as needed. Capacitors inside 
the TRS-80 store power supply irregulari­
ties, effectively smoothing them out; they 
delay the transfer of current from one 
log ic IC to the next (to ad just the horizon­
tal or vert ical video image, for example); or 
they store and release energy at regu lar 
intervals to provide clock ing signals (what 
keeps you r disk drive on for an extra few 
seconds, or times the characters being 
output by your printer). 

A col lection of resistors is shown in 
Photo 2. At the bottom right is a group of 
simple resistors, varying in size accord ing 
to the amount of current they are capable 
of handling without overheat ing. Small re­
sistors are most commonly available as 
carbon compos ition (inexpensive, packed 
carbon) and carbon film (resist ive fi lm 
plated on a non-conducting base). Small 
resist ors make up the bulk of those in the 
TRS-80. 
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names use only 4 bytes In header! 

* MORE INSTRUCTIONS 
Add YOUR commands to Its 79-STANOAAO-plus 
Instruction set! 
Far more comple te than most Forths: single & 
double precision, arrays, siring-handling, clock, 
more. 

*MORE EASE 
Excellent full-screen Editor , structured & 
modular programming 
Word search ullllty 
THE NOTEPAD letter writer 
Optimized for your TAS·BO with keyboard 

~G~~'.ss1~gfe~r~od~~rbf!~~d~~~1~!Pgr~~~re1'~. 11 

*MORE POWER 
in~~lf~~=~a~~8 ~~~~~er 
8060 Assembler 
(ZBO Assembler also ava llable) 
Intermix 35- to BO·lrack d isk drives 
Model Ill Syslem can read , wrile & run Model I 
diskettes! 
VIRTUAL 110 for video and printer , d isk and !ape 
(10·Megaby1e hard d isk ava ilable) 

m!i[f§FORTH 
THE PROFESSIONAL FORTH 

FOR TRS-80 
(Over 1,500 systems in use) 

PrlcH: 
MMSFORTH Disk Sys tem V2.0 (requires 1 disk dr ive & 
16K RAM , 32K !or Mod el Ill ) . . . . . . . . . . .. $129.95 • 
MMSFORTH Cassella System V2.0 (requ ires Leve l 11 
BASIC & 16K RAM) . . see.es· 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newslet t&l 

~~nJF~~°Hp~~~~a~~~g~ard 
Inexpens ive upgrades to latest version 
Programm ing staff can provide adv ice . modi fi ca t ions 
and custom programs. to Ill YOUR needs. 

MMSFOATH UTI LITIES DISKETIE: includes FLOATI NG 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers. Rectangular -Po lar coordinate convers ion s. 

~~~~:e~~~d=, ~~~~; 1~11u~~~~1;.~~~~~yd~~~OAA~;~ I~; 
F,~g~1r:S0~d~s~o~~0~~2~~.d1 ~~~e f ~2rA~~~ d~~~.~t~~ 
FORTHCOM: communlcallons pack.age provides AS-232 
driver, dumb terminal mode. transfer of FORTH blocks. 
and host mode l o operate a remote TRS-80 (requ ires 
MMSFORTH V2.0, 1 dr ive & 32K RAM) S39.9S• 

THE DATAHANDLER Vl .2: a very soph isticated data· 
base ma nagement system operable by non-pro­

~';;;)mers _1 r_e~ulres ~M~FORT.H V2.0 '_ 1 d.rive S~Q.~~~ 

MMSFORTH GAMES OISKETIE: real· t lme g raph ics & 
board games w/sourc e code. Includes BREAKFORTH , 
CRASHFORT H. CRYPTOQUOTE. FREEWAY , OTHELLO 
& TICTACFOATH (requi res MMSFORTH V2.0, 1 drive & 
32K RAM) SJQ.95" 

Other MMSFORTH product• under dnelopment 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL · w/o Append ices. for non· 
owners . . .. .. . . . . . . . . . . . . .. . . . . . . S15.00" 
USING FORTH more detalled and advanced than 
above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . s2s.oo· 
INVITATION TO FORTH · detailed beg inner book. on 
flgFOATH . . ... . .. .. . . . ... .... . .... ... . .. . s11.so· 
THREADED INTERPRETIVE LANGUAGES · advanced, 
exc ellent an alysis of MMSFORTH·llke lan -

~~~~RA'M . 6E~i1G 'N '& C'6N'STRUCT10N .. - 1~.t~O . · t~1s8t.~u5c·. 
~uOAdT~r~fga~.A~8~~~ ~~~huAL : 01fic'18i ~eiere~:~~ 
79-STANDARD word set . etc . . . . . . . .. . . s10.oo· 
CALTECH FORTH MANUAL · good on Forth Internal 
structure, etc . . . . . . . . . . . . . . . . . . . . . . . . . . $1 0.00" 

=~~J~h~:;o~11:c~~~·~Yt;~i:rEF~r~~~~~~s (:~3 ·b~~)n·:,: 
M.oo• 

• · ORDERING INFO RMATION: Software prices Include 

~s~~ul~b~~~~. r~~~lc~Fs~g~~~gMo~dae~iln~l~ ~~s~:rn111s!lni~~ 
$2.00 S/H plus $3.00 per MMSFORTH and S1 .00 per addl· 
flonal book. ; Mass. orders add 5% tax . Foreign orders 
add 20%. UPS COD, V1SA & MIC accepted; no unpaid 
purchase orders, please. 

Sena SASE lor lree MMSFOR TH inlormation. 
Good dealers soughr. 

Get MMSFORTH products from your 

MILLER CM'fcRoc·oNiPuTER ,,, 112 

SERVICES (M9) 
61 Lake Shore Road, Natick, MA 01760 

(617) 653-6136 



8'0 APPLICATIONS 

Photo 2. Resistors 

The large vertical row of resistors the 
photo depicts are heavy-duty wire-wound, 
porcelain, ceramic, and " sand" resistors. 
These types are used wherever heavier 
currents are required; a few ceramic ones 
are found in the TRS-80 power supply. 

At the bottom left are three dual-inline 
(DIP) resistor packs that look like ICs, and 
one single-inline (SIP) resistor network. 
Often, digital circuits will require a string 
of " pull-up" resistors, needed to activate 
or keep stable some part of the circuitry. 
Pull -up resisto; values are often the same 
for all eight data lines, so groups of identi­
cal resistors are combined in industry­
standard packs such as these. In a TRS-80 
system, you may be familiar with the so­
called " terminating resistors" required in 
disk drive 0. In the photo, this is the blue 
DIP resistor pack, which is made up of 
eight 150-ohm resistors. 

Finally, variable resistors (also called 
potentiometers) are shown in the top right 
block of the photo. A standard radio 
volume control is followed by eight dif­
ferent styles of " trimmer" potentiometers. 
The white one at the top right is similar to 
those in the TRS-80 for power supply and 
video positioning adjustments. 

The schematic symbol for a resistor is a 
crunched-up wire, representing its resis­
tance to the flow of electricity (Example 3). 
Variable resistors can be drawn either 
with an arrow showing they are " center­
tapped " (a connection to either end of a 
fixed resistor, with a wiper moving in be­
tween) or merely variable (a single connec-

Example 3. Resistor 
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Example 4. Variable Resistors 

STANDARD COLOR CODE 
RESISTORS AND CAPACITORS 

Color First Figure Second Figure Multiplier 

Black 0 0 None 
Brown 1 1 10 
Red 2 2 100 
Orange 3 3 1,000 
Yellow 4 10,000 
Green 5 5 100,000 
Blue 6 6 1,000,000 
Violet 7 7 10,000,000 
Gray 8 8 100,000,000 
White 9 9 1,000,000,000 

RESISTOR 

\ \ ""' "-..Tolerance 

Multiplier 

1st and 2nd Significant Figures 

Fig. 5. Resistor Chart 

Photo 3. Capacitors 

t ion to the fi xed resistor, and one to the 
wiper) (Example 4). 

Reading resistance values is quite sim­
ple, and has been an industry standard for 
several decades. Resistor values are mea­
sured in ohms, and these are painted on 
the body of the resistor with color-coded 
bands: The first and second bands are the 
resistance value base number, the third 
band is the power of 10 by which the base 
number is multiplied, and the fourth band 
(if any) is the accuracy of the resistor. Fig . 
5 is a table of color codes. Resistance 
values are usually standard multiples, and 
the most common base values are 10, 12, 
18, 22, 27, 33, 39, 47, 56, 68, 75, 82 and 91 . If 
you can 't figure out which direction to 
read the color bands, try both ways, then 
see if the base number matches one of 
those above. Otherwise, borrow an ohm­
meter. 

On precision resistors (those with one 
percent accuracy), the values are usually 
printed in numbers. Thus, 220 would be 
220 ohms, 473 would be 47,000 ohms, etc . 
Variable resistors always have their nu­
merical values printed or embossed on 
the body of the part. In schematics, the 
values are written with standard abbrevia­
tions K and M (kilo = 1,000; mega = 
1,000,000). 15,000 ohms is written "15K 
ohms" or simply "1 5K." 1,200,000 ohms is 
written " 1.2M ohms" or simply " 1.2M." 
Occasionally you may come across Brit­
ish schematics, which do not follow the 
American standard. 4K7 is a mildly con­
densed way of saying 4.7K, or 4700 ohms, 
3M9 is 3.9M ohms, etc. 

For a while, capacitors were also color 
coded , but this practice has not caught on 
in the computer electronics industry . 
Photo 3 shows a small selection of the 
many shapes and styles in which capaci­
tors are manufactured, including (top to 
bottom by columns) dipped paper, tanta-
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Photo 4. Electrolytic Capacitors Photo 6. Diodes 
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Photo 5. Light Emitting Diodes 

lum, ceramic, polycarbonate, polystyrene, 
bead tantalum, ceramic disk, silver mica 
and paper. The general physical construc­
tion is similar- layers of foil are separat­
ed by non-conducting material (dielectric). 
The material used, its thickness, and the 
number of layers determine the amount of 
current the capacitor can store, and the 
amount of voltage it can stand before the 
di.electric shorts across. 

In general , ceramic disk capacitors are 
used wherever only ball-park capacitance 
is needed. These caps are temperature 
sensitive and have a tolerance of ± 20 per­
cent or worse. Paper capacitors are good 
for higher voltages, and dipped paper 
caps are fairly stable. Polycarbonates and 
polystyrenes are used in audio circuits be­
cause of their cleanness and low noise. 
Silver mica is the choice for close toler­
ances (within five percent or better), and 
bead tantalums work well wherever preci­
sion, durable high-capacity parts are 
needed. The TRS-80 uses ceramic disk ca­
pacitors throughout, except in its power 
supply section. 
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Capacitor values are marked in frac­
tions of a farad. Now, a farad is one heck 
of a lot of capacitance; look at Photo 4. 
These are electrolytic capacitors, where 
the current capacity is increased by using 
a chemical dielectric. The one on the far 
right weighs in at half a pound and is less 
than one-twelfth of a farad! The smallest 
capactor in Photo 4 has a value of five 
microfarads, and the smallest capacitor 
in Photo 3 has a value of 10 picofarads. 
Capacitor values are abbreviated mf, uf, 
or µf for microfarads, and pf for pico­
farads. Sometimes the f is capitalized 
(mF, pf), and older texts occasionally use 
the term micromicrofarad in reference to 
picofarad. 

Numerical abbreviations in picofarads 
are found on capacitors like those for 
ohms on resistors-474 will mean 470,000 
pico farads (0.47 microfarads), and so 
forth. Again, British standards are some­
what different (and even more sane): 
Since the most-used capacitor values are 
midway between the picofarad range and 
the microfarad range, they will write these 

Photo 7. Transistors 

values in nanofarads. So don 't be thrown 
if some peripheral devices specifies a "22 
nF" capacitor-it means .022 micro­
farads. 

The symbol for a capacitor shows its 
function well. Two current-carrying plates 
are separated by a non-conducting mate­
rial. Electrolytic capacitors are marked by 
a positive ( +) sign toward one end to in­
dicate their placement in a circuit (Exam­
ple 5). 

Example 5. Capacitors and Electrolytic 
Capacitors. 
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Example 6. LED 

Choosing Replacements 

There may come a time when you have 
to replace a resistor or capacitor in your 
computer. To do this you must obtain a 
part of equal or better quality than the one 
you are replacing. For resistors, ask for car­
bon film, 114 watt, five percent tolerance, 
which can be found as part of the Radio 
Shack 271-1300 series. If the Technical 
Reference Handbook specifies wattage 
higher than 114 watt, make sure you get 
the higher wattage or else you ' ll watch the 
resistor darken, smoke, and snap in half. 
You may, on the other hand, substitute a 
higher-wattage resistor for a lower­
wattage one if it physically fits in place. 
Make sure that the resistance you choose 
is within five percent of that specified, 
unless you are familiar enough with the 
circuit that you know you can substitute 
another value safely. 

When you replace capacitors, 50-volt 
ceramic disks are fine for the small ones 
scattered throughout the board. Radio 
Shack sells these in its 272-120 series. The 
Technical Reference Handbook parts list 
specifies 12-volt types for about 30 
capacitors, but erring in the direction of a 
higher voltage is wise. Where 16-volt elec­
trolytic capacitors are specified, 25 or 
35-volt replacements will do fine. Also, 
since electrolytic capacitors have a per­
centage of error of + 100, - 50 percent at 
best, don't hesitate to replace a 220 mt 
capacitor with a 270 mf capacitor. 

Displays 

One of the prettiest parts of electronics 
is its human interface-light-emitting 
diode (LED) and neon displays. Photo 5 is 
a collection of these displays, including 
(at the top left) 10 red, orange, and green 
single LEDs, from jumbo to micro sizes; 
(second row) nine seven-segment numeric 
LEDs; (third row) three seven-segment, 
multi-character, "bubble" type displays, 
popular in calculators a few years back; 
(fourth row) a jumbo seven-segement LED 
and a multi-character neon display; (ver­
tical row at right) three larger neon dis­
plays from desk calculators; (top center) a 
bar-graph LED used for hi-fi level controls 
in place of meters. 

The schematic symbol for a light-emit­
ting diode is the same as that for a diode 

(see Example 6), with a few arrows repre­
senting light emission. 

Diodes and Transistors 

Diodes and transistors are the building 
blocks of logic gates and other integrated 
circuits , but I've left them ti ll last because 
you will find so few of them in your com­
puter. Photo 6 shows (at top) three bridge 
rectifiers, which contain tour diodes each; 
(left group) zener diodes, used for control­
ling voltages; (middle group) small-signal 
switching diodes, found in certain inter­
facing and logic circuits and for switching 
unwanted signals out of a circui t ; (right 
group) rectifier diodes, for transforming 
alternating current top pulsing direct cur­
rent. The larger diodes at the right can 
handle higher power. 

The schematic symbol for an ordinary 
diode consists of an arrow pointing at a 
bar, showing that electricity may on ly flow 
in one direction through these device. You 
may see either of the two symbols in Ex­
ample 7; the surrounding circle is more 
common in older schematics. There are 

Example 7. Diodes 

variants on these diode symbols, the most 
common of which is that for the zener 
diode. A zener diode conducts electr ici ty 
in one direction until the voltage rises over 
a critical point. Then it undergoes a tem­
porary breakdown, letting the voltage con­
duct backwards through the device. It is 
an electronic safety value. The broken 
lines at the edges indicate a zener diode 
(Example 8). 

o~-'K]~-o 
Example 8. Zener Diode 

Transistors were the breakthrough over 
30 years ago that made your TRS-80 possi­
ble. Although you will find few individual 
transistors inside present-day computers , 
there are sti l l some used for non-logic 

functions . In Photo 7 you can see three 
general types: (top row) audio transistors; 
(second row) tour small-signal switching 
transistors; a tiny radar transistor; and 
five high-power transistors. 

Transistors usually have three leads, 
because they are switching or amplifying 
devices. Two of the leads represent entry 
and exit points of some type of circuit; the 
third lead controls the flow of current be­
tween the entry and exit points. Switching 
transistors flip on and off almost full ; 
audio transistors follow the waveform pre­
sent on the third lead and mimic its level. I 
won 't go further with the theory because 
of the many types of transistors, and the 
numerous considerations needed to de­
sign circuits using them. Among the sche­
matic diagrams, see Example 9. 

Exa mple 9. Transis tors 

More to Come 

In a future column (I 'm not promising 
next month anymore!) I' ll present a run­
down on what to do when your computer 
breaks down, some precautions to pre­
vent it , and, when things get desperate, 
what replacements you can make that will 
get you up and running . Included will be 
how even a rank amateur with 10 thumbs 
(except my friend Paul) can remove and 
replace a bad IC. 

Updates. 

I'd like to thank the hundred or so 
readers who wrote after reading my report 
of the minimal response to February's 
reader survey, and to those who reacted 
with dismay at my suggestion (in July) 
that I might be moving away from writing 
about the TRS-80 Model I in favor of the 
Color Computer. Yes, I probably will , and 
here's why: I feel the Color Computer is 
faster and more powerful than Model I, II 
or Ill. More on that sometimes later. 

To those who wondered: Yes, the inter­
view with Dr. Lirpa was an April Fool joke. 
No, it wasn't a five-volt salami , it was a 
daisy ham borrowed from the Roxbury 
Country Store (thanks, Neal). Yes the pro­
gram does increase keybounce rather 
than eliminate it. No, the photo wasn 't a 
secret shot to me, it was my wife Claire 
(put on your glasses, folks!).• 
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The ·Newest Peripheral 
for your Microcomputer 
The Encyclopedia for the TRS·80* 

What's the key to getting the most from your TRS-80? No, 
it isn't disk drives or printers or joysticks. It's information. 
Without a continual supply of information and ideas, you 
can't realize the full potential of the TRS-80. 

Now, you'd think that the 150 pages of articles published in 
80 Microcomputing each month would satisfy even the most 
voracious of TRS-80 users. But nol You·ve asked for even 
more information! 

Our response to the clamor for additional information is 
the Encyclopedia for the TRS-80, a ten-volume reference 
work that is absolutely packed with programs and articles 
carefully selected to help you make the most of your 
microcomputer. You can consider the volumes of the Ency­
clopedia to be an extension of the documentation that came 
with your TRS-80. The articles and programs will be similar 
to those found in 80 Microcomputing. Each book is full of 
material on programming techniques, business, games, 
tutorials, education, utilities, interfacing ... you name it. 

Unlike conventional encyclopedias, 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, over a period of months. This means that each 
new volume will reflect the latest developments and 
discoveries, making this a living encyclopedia for TRS-80 
users. 

Volume I was out in July. Volume 2 will be shipped in 
September. Each volume will contain approximately 270 
pages of solid information . .. no advertising. Here's a sample 
of what's included in Volume I: 

The Encyclopedia for the TRS-80 is ava ilable in two edi­
tions. The deluxe COLLECTOR'S EDITION is a handsome 
green and black hardcover volume, with the title stamped in 
gold and a colorful protective dust jacket provided. These 
durable volumes are perfect for school and library use and 
make a handsome addition to your personal library. They are 
available for $19.95 per volume. Also available is the more 
economical softcover edition. This contains all the informa­
tion in the hardcover edition, but at a savings of over 45 % . It 
is ruggedly bound for heavy use and has an attractive green, 
ivory, and gold cover. Available for $10.95 per volume. Both 
editions are in an easy-to-read 6" x 9" format which is perfect 
bound to remain flat when opened. 

/ 80 MICROCOMPUTING ~ 
SPECIAL INTRODUCTORY OFFER 

Order the entire set (the first ten vol­
tuncs) of the Encycloped ia for the 
T RS-80 and receive the ten th volume 
FREE! 
PAY ONLY $164.00 for the first ten 
volume; of the deluxe h<trdco\·er COL­
L E CT O R' S ED I TI ON - a regular 
5199.50 value 
PAY ONLY $83 .00 for the firs t ten 
volume; of the softc.'Ovcr edit ion- a 
regula r Sl09.50 val ue 
PLUS- This special offer includes UPS 
shipping a nd hand ling cha rges (an addi ­
t"iona l savings of $15.00) 
Beat inna tion by buying the w hole se t 
now . . Wl' cannot guara ntee i hL~ same 
single volu me prices for future volu1m ... -.;. 

\..._ You eannot lose! Preview the first vol-

umc of the set a nd judge for yourself. If 
the Enc..')'clOpt.."<lia for the TRS-80 d<x'S 
not nwct vou r llL'L'(ls or cxpt..'(.' tation .... j 11sl 

rc t11rn th ~ first volume w ithin ten da vs 
and we will refu nd the cntirl' arnrn mt ;if 
your purcha.-;c . If at any lime yon arc 
dissa t isfi ed. you mav cancel the remain­
ing volume.~ .a nd rcc~i vc a refu nd for the 
full value of those volume;. The boob 
will be automatica lly .~ hipped to you 

every 6 WL"t!k.'I via UPS. T ake advanla,l!c 
of this offe r now! You c~111·1 afford lo mis.-; 
out on the newl!l'.I pe riphe ral - the En­
cyclopedia for the THS-80. Call your 
order in todav TOLL FREE at l -81XJ. 
2.58-5473 , or ~sc thccuu po n below o r lhl' 
posh.1 14e-paid postcard included in this 
magazi ne . 

-Four Graphics Methods-Improved 
techniques for dealing with the 
TRS-80's low resolution graph­
ics. 

r--------------------- -- -1 

TTY Interface-Build an interface 
hookup a Teletype to a TRS-80 

The President Decides-A thrilling 
simulation that lets you make de­
cisions as if you were President of 
the United States 

Measure Instructional Effectiveness 
-Many programs teach or tutor; 
this one helps determine the ef­
fectiveness of the lessons. 

The Invoice-A program for small 
businesses which produces cus­
tom invoices. 

Punch Out Your Disks-Double 
your disk storage in seven easy 
steps 

1 THE Encyclopedia for the TRS-80* 

I YES, please reserve for me a complete set of the first ten volumes of the Encyclopedia for the TRS·80. 
_ I want to go first class so send me the delu xe hardbound COLLECTOR'S EDITION-a $199.50 value for 

$164.00 postpaid. A Jotal saving s of $34.95 over th e single volume pri ce ! (Order EN8100) 
_ Send me the "blue collar " sof t cover ed it ion- the same inform ation at a substanti all y lower price. a $109.50 

value for $83.00 postpaid! A total savings of $25.95 over th e single vo lume price' (Order EN8080) 

YES, I WANT TO START MY ENCYCLOPEDIA COLLECTION NOW ! 

_ Volume 1 of the de lu xe hardcove r COLLECTOR'S EDITION (EN8101) $19.95" • 
_ Vo lume 1 of th e So ft cover edit ion (EN8081 ) $10.95 " • 
_ Vo lu me 2 of th e de lu xe hardcover COLLECTOR'S EDITION (EN8102) $19.95" • 
_ Vo lume 2 of the So ft cove r ed ilion (EN8082) $10.95 '' 

· "(Please enclose $1.50 per volume for shipping and handling. All vo lumes wi ll be shipped UPS if \he complete 
s treet a dd res s is p rovided ; o the rwise s h ipm e nt is by 4th c la s s book ra te.) Allow 2-3 weeks for delivery . 

_ _ Payment enclosed Please charge to my _ _ VISA __ Mastercard _ _ AmEx 

Card# _ _ _ _____ _______ MC Interbank# Expires __ _ 
Name _ _ ______ ______ _ ___ ______ _ ____ _ 

Address __________ ________ ___________ _ 

City _ _________ _ _ _ _ _ _ __ State. _ __ ~Zip. ______ _ 

Signature _____ _ __________ ____ ________ _ 

80 Microcomputing, Pine St., Peterborough, NH 03458 
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Networks Wire You to the World 
S trung out between the terminals and 

microcomputers of America and the 
computer banks of The Source, Compu­
serve and several hundred other timeshar­
ing services worldwide, are thousands of 
miles of leased telephone lines. 

Originally designed for use by larger 
computers, this international system of 
linked common-carrier networks and the 
vast majority of the databanks they serve 
are compatible with TRS-80s and Tandy's 
Videotex terminals. 

While most services are specialized, 
their large number ensures that they have 
something to offer everyone, whether it's 
timely legal advice, medical information 
or a handy way to communicate with 
someone overseas. 

The networks cut the cost of reaching 
the data banks. Some of them can handle 
certain compatibility problems between 
different computers and protect data from 
transmission problems ranging from line 
noise to physical breaks in the cables. 

Most users, however, are only aware of 
the service they are subscribing to. 

Early Experiments 

Common carrier data transmission net­
works like Tymnet and Telenet grew out of 
experiments in the late 1960s and 1970s. 
Telenet, Vienna, VA, was one of the first 
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experiments which went public after sev­
eral years of successful private operation. 

Lawrence G. Roberts, one of the net­
working pioneers involved in Telenet from 
the start, writes in his article "The Evolu­
tion of Packet Switching" (IEEE Pro­
ceedings , June 1978) that the networks 
are based on a very different approach to 
communications than that used for most 
electronic communication methods. 

Telephones, Telex and most radio 
transmissions , for instance, are pre­
allocation methods. That is, a transmis­
sion channel is allocated exclusively to 
each user, either on a permanent basis as 
with commercial radio frequencies or on a 
per-use basis as with the telephone. Even 
if the assigned user is not communicating 
at a given moment, no one else may use 
any part of the channel allocated to him. 

An alternative to this method is 
dynamic allocation which incorporates a 
time-sharing concept. This is the system 
used by telegraph and postal systems. 

Rather than giving each user a direct 
link to the person he wishes to commu­
nicate with, these systems allocate chan­
nels only after a message is received . The 
messages a:re moved from point to point 
(for example, post office to post office) 
within the system until they reach their 
destination. The system does not provide 

a direct, complete link between message 
sender and receiver. 

While both kinds were tried for comput­
er networking, a form of dynamic alloca­
tion called packet switching proved to be 
more effective. This method was devel­
oped simultaneously in the mid-1960's in 
Britain by Donald Davies of the National 
Physical Laboratories, who named the 
system, and in the US by Lawrence G. 
Roberts at the Advanced Research Proj­
ects Agency (ARPA), Cambridge, MA. 

Both these networks consisted of com­
munications cables connecting minicom­
puter packet switches. To use the system 
you call the nearest packet switch, tell it 
who you want to contact and give it the 
message you want to send. It chops your 
message up into discreet packets, each a 
standardized size. Davies' network, for in­
stance, used 128-byte packets. 

The network determines the optimal 
path for the message, and the computer 
feeds the packets out to the next switch in 
that particular path. This method allows 
each packet to be checked to make sure it 
has not been garbled and determines the 
route for the packet to the next switch. 

While Davies wrote the original design 
for the network, European communica­
tions people were slow to recognize its 
value, and Davies was only able to set up a 

Reader Service for facing page,,- 357. -
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one-switch network to connect the com­
puters at the National Physical Labora­
tories. 

Launching ARPANET 

The story at ARPA was different. In 1968 
work began on the development of a 
packet switching network to connect 
computers involved in ARPA-sponsored 
research at several major universities. The 
result was ARPANET which used 50 kilo­
bit per second (kbps) leased lines and 
minicomputer packet switches. It went in­
to operation in December 1969 with just 
four client computers. By March 1977 it 
had 111 connections. 

AR PAN ET proved dependable and 
demonstrated several advantages over 
pre-allocation networks. It made more ef­
ficient use of the leased lines which, in a 
period of increasing line costs and de­
creasing computer costs, means savings. 

Since each switch or node checks each 
packet and can get a retransmission from 
the sending node if it detects an error, it 
guards against transmission garbles. It 
routes each packet separately, so it 
reacts instantly to overloads and even 
physical breaks in the transmission lines. 

The ARPANET and National Physical 
Laboratory experiences encouraged 
others, particularly in France, Germany, 
Canada and Japan, to start networks. By 
1974 five were being planned, and those 
involved decided it was time to agree on 
standards so they would be able to inter­
connect. 

By March 1976 they had formed the 
CCITT, an agency of the United Nations 
based in Geneva, Switzerland, and agreed 
to Recommendation X.25, which estab­
lished basic rules for making networks 
compatible. Because of this foresight , to­
day there are 35 countries worldwide con­
nected by networks. 

At this point the groundwork was fin­
ished, and public packet-switching net­
works began to develop. In most countries 
these were sponsored either by the na­
tional government or the national tele­
phone monopoly. The Trans-Canada Tele­
phone System, for instance, started Data­
pac, the dominant network in Canada, in 
1974. 

Things developed differently in the US. 
According to Roberts, the developers of 
ARPANET offered to sell the system to 
American Telephone and Telegraph 
(AT&l) in the early 1970's in the hope it 
would become the basis of a public net­
work. AT&T was uninterested. 

At that time, however, the Federal Com­
munications Commission (FCC) made 
some changes in its regulations designed 
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to increase competition in the communi­
cations field . These allowed ARPANET to 
go public on its own in 1973 under the 
name Telenet. 

Competition Emerges 

Meanwhile, Tymeshare Corp., Cuper­
tino, CA, a timesharing company, had 
founded its own private packet switching 
network to serve its customers in 1969. 
According to company spokesman Dick 
Jokinen, " One day someone came along 
who wanted to use our network to reach 
their own computers. " 

Tymshare was interested, but this 
would make it a common carrier under 
FCC regulations . In order to comply with 
these rules, they split Tymnet off as a 
wholely-owned subsidiary in 1977. 

While Tymnet is a packet-switching net­
work and is fully compatible with interna­
tional standards, it is significantly differ­
ent from Telenet in several ways. For one 
thing , Tymnet uses 66-byte packets. 

Also, it is more centralized. While Tele­
net depends on its thousands of nodes for 
all routing and other computer functions, 
Tymnet uses a combination of packet 

Dr. Lawrence Roberts, 
The Quiet Revolutionary 

Dr. Lawrence Roberts is an easy-going 
man. To talk to him you would never 

think him a revolutionary. Yet , he is one of 
the original developers of the packet net­
working concept and the designer of the 
first operational packet system. 

Today, as president of GTE's Subscrib­
er Network Projects division at Vienna, 
VA, he remains intimately connected with 
the network he started at the Advanced 
Research Projects Agency (ARPA), Cam­
bridge, MA, in 1967. 

Roberts said the groundwork for Tele­
net was laid while he was with MIT's Lin­
coln Laboratory , Lincoln , MA. "We had 
pretty well developed time sharing in the 
research commun ity in the early 1960s, 
so I felt that was going to happen in the 
business world, but I wanted to go further 
and access computers remotely ." 

Can Computers Communicate? 

The first question to be answer was 
whether the computers would communi­
cate at all. No one really knew. MIT had a 
mainframe computer in Lawrence and an­
other in a laboratory in California, and 
Roberts hooked them together using a 
leased telephone wire, " to see how the ma­
chines would react. " 

" At that point I concluded it was feasi ­
ble to link machines," he said. "Then I 
started worrying about the networking 
aspects of it. " 

Eventually he developed the concept of 
packet networks. He said it is natural for a 
computer person to think of digital com­
munications in packets instead of in ana­
log streams. Roberts wasn 't the only one 
working on this idea, but he didn 't discov­
er that until after he had finished his 
design. 

"There were other activities going on, 

particularly in England, and we corre­
sponded, but they were not doing any 
building," Roberts said . "We had already 
finished our conceptual work when we be­
came conscious of their conceptual work. 
It also turned out Paul Barron had written 
some things in the early 1960s for the Air 
Force, but no one had heard of that until 
after our network was designed." 

Unlike the others, Roberts didn't just 
leave his network on paper. In 1967 he 
joined ARPA, a group which , among other 
things, sponsors research on several uni ­
versity campuses. He interested them in 
the idea of building an experimental net­
work to link computers, and ARPANET 
was born . 

Selling the System 

It wasn 't quite that simple, actually. 
While Roberts and, apparently, his bosses 
at ARPA believed in the concept , virtually 
no one else did . 

" The communications community 
(which was telephone at that time) 
thought it would never work," Roberts 
said . "They have a certain model and 100 
years of working with circuits of their kind , 
and they couldn't see it." 

Roberts met with a different kind of re­
sistance from the universities. "They were 
violently against it ," he said . "They 
thought I was crazy." 

Each university wanted to have com­
plete control over its own system and did 
not want to share anything . At the same 
time, none of them believed that any of the 
others would have anything interesting to 
offer. 

"That quickly changed when they found 
other people had exciting things and they 
could do research through the system." 

ARPANET paid another dividend in 
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terms of savings. "We developed ARPA­
switching minicomputers and a central 
bank of four mainframe " supervisors." 
These keep track of the condition of the 
system. 

When you call Tymnet and tell your 
local node what timesharing service you 
want, it tells the supervisor. The super­
visor establishes the route your data will 
follow. The supervisor also steps in to re­
route data if a line is broken or some part 
of the network is blocked. 

The nodes take care of establishing 
packets, checking them for transmission 
errors and retransmitting them whenever 
necessary. As with all other packet switch 
networks, its nodes handle severa l calls at 
once, operating like an electronic post of­
fice. 

NET as a research tool and to access the 
research sites in the community," Roberts 
said . " One of the goals we had was to 
lower the cost of computer resources, and 
we did that by a factor of three by allowing 
universities to share resources instead of 
duplicating them." 

ARPANET also quickly dispelled the 
worries of the communications engineers 
who had said it would not work . It did not 
lose packets; it did operate smoothly and 
efficiently. 

Ma Bell's Reaction 

ARPANET did not impress everyone, 
however. One group that was not excited 
at all was American Telephone and Tele­
graph, the parent company of Bell Tele­
phone, as Roberts found out when ARPA 
tried to sell the network to them. 

"The Bell lab's evaluation said it wasn 't 
compatible with anything else in the Bell 
network, " Roberts said . " Act ually it 
wasn 't incompatible with their network­
we were using rented Bell lines-it was in­
compatible with their thinking ." 

Bell apparently had decided back in the 
early 1960s that the Sherman Anti-Trust 
legislation made it impossible for them to 
get involved in data networks, so they nev­
er did any research in them. They have 
lived to regret that decision . 

Today they are struggling to develop 
their own packet network under the name 
Advanced Communications Systems 
(ACS). Roberts says they are still putting 
hundreds of man-hours into designing the 
system and are at least two years away 
from building it. Meanwhile both Telenet 
and Tymnet , Cupertino, CA, are operating 
smoothly. 

One way or another digital data transfer 

Today Tymnet uses more than 700 
nodes, services more than 350 host com­
puters and can carry more than 4,000 
simultaneous users. It reaches about 250 
US cities. Telenet , a division of GTE Corp., 
Stanford, CT, reaches about 300 cities and 
carriers 200 timesharing services. 

Presently these networks are all using 
leased telephone lines to carry their 
transmissions. Roberts estimates that , 
depending on the kind of data being sent, 
packet switching makes from three to 100 
times better use of its lines due to the effi­
ciency of time sharing. 

The extra computer needed for packet 
switching also costs money, but it is 
cheaper than the rising cost of transmis­
sion lines. 

Because of this, packet swit ching be-

will take over, probably in this decade. 
" For the home market it will take 

longer," Roberts said . " In business it is 
happening very quickly, as businesses go 

'Actually it wasn't 
incompatible with (Bell's) 

network-
we were using rented 

Bell /ines-
it was incompatible with 

their thinking. '' 

to leased lines connecting buildings full 
of terminals to the network directly." 

The problem with the home market is 
the microcomputers are spread out . To 
solve this , GTE, the Japanese and several 
other groups are working on digital tele­
phoning . In fact , the Japanese telephone 
company is presently installing a small 
operational digital telephone system. 

GTE is working on a method to allow 64 
kilobit (kb) data transfer through paired 
wire , an idea which Roberts terms quite 
feasible . He said the system would actual ­
ly work at about 200 kb, but would be alter­
nating so you could transmit in one milli­
second , receive in the next . 

Roberts envisions a telephone-comput­
er terminal combination of the future 
which would handle both voice and digital 
data transfer at the same time, to and 
from different destinations. 

It would , for instance, tell you while you 

came more cost effective than prealloca­
tion several years ago. Roberts predicts 
that as that gap widens virtually all elec­
tronic communications will be by packet 
switching. 

2001 

Roberts also predicts the eventual 
replacement of telephone leased Jines 
with a variety of more efficient alterna­
tives . He says as traffic grows, present 
trunklines , which work at 56 kbps, will be 
replaced with T1 digital trunks which 
operate at 1.544 megabits per second, 
allowing a great increase in the transmit­
ting capacity of the system. 

He also says satellite transmission will 
become economically feasible for long­

Continues to page 56 

are taking one call that someone else is 
calling . It would get the caller's name and 
number and tell him you are on a call and 
either put the caller on hold or call back. If 
he wanted to send a written message, he 
could enter it and your phone would store 
it for you . 

If you had a list of people you needed to 
talk to , you could have your phone send a 
packet to their phones and find out who is 
free. Your phone would then make voice 
contact automatically. 

Your phone would also be able to take 
and store messages and communicate 
with time-sharing computers over the net­
work. It would be able to tell callers if you 
are unavailable and when you will become 
available . It will be able to direct them to 
another phone where you can be reached . 

Roberts said the cost of lines makes it 
absolutely necessary the two systems, 
voice and data, be combined , although it 
is not impossible that voice transmission 
would remain analog for some time and 
the two methods would simply share the 
same cables. 

Roberts is working in the forefront of 
this development with GTE. He is respon­
sible for the development and marketing 
of hardware that will complete the digital 
communications revolution . 

He remains optimistic about the future 
of packet switching. "It's my belief that 
the only way to handle data is to do the 
economics and the protocol conversions 
(to allow different machine to communi­
cate with each other)," he said. "It will 
continue to be the major and probably the 
only way to handle data. There's really no 
other way to do it.''• 

by Bert Latamore 
80 Microcomputing staff 
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Ethernet Alive at Stanford U. 

Local networking may be the hottest 
thing in business communications 

since the telephone. A network changes 
the microcomputer on an executive's 
desk from an isolated business machine 
into an integral part of a company-wide 
computer system . 

It allows an executive in his office in 
one building to instantly send written in­
formation , charts , diagrams, worksheets , 
etc ., to another executive in another office 
in another building . 

"Ethernet is one of. 
20 to 30. . . systems. 

It allows him to compose a letter, cor­
rect it himself, then send it directly to a 
spinwriter in the mailroom for printing . It 
allows him to receive up-to-the-second in­
formation from the firm 's central data 
banks on any aspect of his company's ac­
t ivities from parts in stock to the book bal­
ances whenever he needs them. 

Such a tool creates a large business 

Networks 
continued from page 55 

distance transmissions when the excess 
data flow exceeds 100 packets per second 
between two cities. Because of the built-in 
270 ms delay in one-way satellite trans­
missions this would not be acceptable for 
transmission of interactive traffic but 
could be used for batch data transmis­
sion. 

Roberts also spoke of packet radio with 
local distribution systems. Local distribu­
tion is the most expensive part of a net­
work. In this alternative to land lines, 
several clients would share a frequency. 
Each would broadcast to the node only 
when it actually has data to send, he says. 

Tymnet recently announced it was try­
ing a packet radio system in San Francis­
co and a satellite link between San Fran­
cisco and New York City. The experiments 
follow a January FCC ruling reallocating 
the 10.55 to 10.68 GHz RE spectrum to 
digital electronic message services, both 
for local distribution microwave transmis-
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market , and many firms, from large com­
puter manufacturers like Digital Electron­
ics Corp (DEC) to tiny components 
makers, have developed networks and are 
supporting them with the necessary hard­
ware and software. 

Ethernet 

One of the most interesting of these is 
Ethernet. Several manufacturers, includ­
ing Xerox, DEC and Intel have promised to 
provide support to it. 

This network, developed by Xerox, is 
barely out of the experimental stage, and 
most components are not yet available for 
it. An experimental version is running at 
Stanford University, Stanford, CA. 

The Stanford Ethernet is a three mega­
bit system, and the equipment and soft­
ware used were part of the experimental 
system Xerox built when developing the 
10-megabit Ethernet. Xerox donated the 
experimental equipment to Stanford, Car­
negy Mellon University and MIT. A group 
at Stanford has been working with the ex­
perimental system . It is operating suc­
cessfully, interconnecting 25 computers 
on campus. The object of the experiment 

sions and satellite communications. 
As the cost of copper continues to in­

crease and the cost of computing drops, it 
becomes easy to visualize a future in 
whi ch dynamic allocation networks domi­
nate telecommunications . Cable tele­
vision (and radio), with its promise of 
unlimited channels, is growing rapidly. 
Packet switching could greatly improve 
its economics. 

Even telephone service may go this 
way. However, Roberts says , voice 
transmissions cannot be condensed as 
much as digital transmissions can, so 
such a change may not be economical in 
the near future, especially as it would in­
volve the complete rebuilding of a large in­
place system. Because of this, electronic 
mail sent through packet networks may 
become serious competition for the tele­
phone. 

Whatever the future, the networks are 
here today which provide a doorway to a 
whole new world .• 

by Bert Latamore 
80 Microcomputing staff 

is to determine whether Ethernet or Ether­
net-type network technology has a place 
on Stanford's campus. 

10,000 Computers Expected 

The current population on campus of 
250 computers and around 2,000 termi ­
nals is expected to grow to something like 
10,000 in 5 to 10 years . They hope to devel­
op a network or system of networks to al­
low most or all of these to interconnect. 
While a single Ethernet system would not 
be able to connect all the computers 
spread out around the several-acre Stan­
ford campus, it could be used on a more 
limited scope in a single building or a 
large number of Ethernets could be linked 
together to do the job. 

Simple Packet System 

Ethernet is a packet system but with a 
much simpler and more limited method of 
operation than the intercontinental com­
mon-carrier systems. When you send a 
message through Ethernet, the system 
chops the message up into packets in­
cluding addresses indicating what stop 
on the system the message is being sent 
to. Then it inserts your packets into the 
stream of packets running through the 
Ethernet cable. 

So far its operation closely resembles 
the common network. However, the Ether­
net arrangement does not include any 
packet-switching computers , and all 
packets follow the same path through a 
single cable. 

Each client computer on the system 
reads the addresses of every packet going 
past. If the packet is for it , the computer 
captures and stores it. If not, it passes it 
back into the system . 

Ethernet by itself is even more limited 
than that. Ethernet is not a complete sys­
tem; it provides only the bottom two of the 
seven levels of "protocols" or software 
and hardware packages needed for a total 
network system. What it does do is give 
you the connection devices to attach your 
machines to a cable and the interfacing 
software to allow it to create and address 
the packets. 

It does not include application pro­
grams, for instance, which would instruct 
machines on how to communicate with 
each other. Ethernet is meant to provide a 
common network base over which the net­
working of different firms ' machines can 
be accomplished. 



This does not mean that DEC machines 
will be able to talk with Xerox comput­
ers -unlike the common carrier networks, 
Ethernet does not handle any interfacing 
problems. These are taken care of by the 
higher level protocols which the Ethernet 
package does not include. 

Ethernet also does not include any pro­
vision for confirming that the receiving 
machine gets the message sent to it. If 
that machine is turned off or malfunction­
ing or if one of the packets are addressed 
incorrectly , the message will never arrive, 
and without some kind of confirmation 
the sender will not know this. This must 
also be included in the higher level pro­
tocols. 

Physical Limits 

Ethernet has physical limits as well. It is 
a baseband system as opposed to a 
broadband system. This is like a tele­
phone line which is a baseband system 
able to handle comparatively few mes­
sages at once while a television cable is a 
broadband system able to carry hundreds 
of channels simultaneously. 

Additionally a single system cannot be 
more than 2,500 meters long. You can con­
nect several Ethernets together using 
"gateways," however. These are devices 
used to interface different networks. Al ­
ternatively, an Ethernet system can be 
connected to a different kind of network, 
including the common carrier networks, 
using gateways which would translate be­
tween Ethernet and the other network 's 
protocols. 

Not On Market 

Pa~t of the problem with determining 
the economics of the system is that the 
commercial hardware and software is not 
yet on the market and not expected to be 
for 18 to 24 months. 

Meanwhile, Ethernet is only one of 
some 20 to 30 possible networking sys­
tems, each with their own advantages and 
disadvantages. Some, like the Tymnet lo­
cal network which is really a smaller ver­
sion of its common carrier network com­
plete with packet switches, have much 
greater capability in terms of area covered 
and number of machines it can handle. 

Others, like Omninet by Corvus Sys­
tems, which does not even use coaxial ca­
ble but runs on simple twisted pair wire, 
have less capability than Ethernet but are 
probably less expensive. 

The question is what system fits the in­
dividual's needs and pocketbook. • 

by Bert Latamore 
80 Microcomputing staff 

Four Hundred Databases 
Await Your Microcomputer 

Compuserve, The Source and, recent­
ly, the Dow Jones Electronic News, 

have received a great deal of press atten­
t ion as interact ive electronic information 
services for general microcomputer use. 

They are, however, only the start of the 
list of avai lable data bases. Several hun­
dred of these exist in 35 or more coun tri es. 

Most were not originall y designed for 
use by home microcomputers; however, 
the networks automatical ly handle most 
compatabi lit y problems , and as the 
microcomputer market grows, more data 
base publishers are becoming consc ious 
of compatibi lity and are making efforts to 
take care of formatting and other residual 
prob lems. 

It is impossible to li st al l of these ser­
vices here. Both Telenet , Vienna, VA, and 
Tymnet, Cupertino, CA, pub lish direc­
tories showing most of the services they 
connect to . If you want to subscribe to a 
service, you must deal directly with that 
service, not with the network. All network 
charges are included in the fees you pay 
for using the service. 

Here are a few of the data bases: 
• Berkeley Solar Group, Berkeley, CA, of­
fers solar energy ana lysis, weather data 
and other services tor the so lar energy in­
dustry. 
•Blaise, British Libra ry , London , 
England , includes medical data bases, a 
li sting of all British-i mprint books ac­
quired by the Library of Congress and a 
document-ordering serv ice. 
•Bridge Data Co., St. Loui s, MO, gives 
common stock quotes and other services 
to investors. 
• Bodart, Inc., Williamsport, PA, offers 
800,000 English-language monographs, 
including a descriptive list and an on-line 

ordering service. 
• Comcap Computing Systems, Oakland, 
CA, provides technical time-sharing ser­
vices for civil and structural engineers and 
land surveyors. 
• Dr . Dvorkovitz & Assoc ., Ormond 
Beach, FL, offers what is reputedly the 
largest data base of li censable tech­
nology in the world . 
• E. H. Boeckh Co., Milwaukee, WI , pro­
vides building cost estimates for insur­
ance appraisers, developers, contractors, 
etc. 

• Florida Computer Inc. (FCI), North 
Miami, FL, has daily and historical data on 
the United States, Canadian and London 
commodities markets for speculators, 
hedgers and brokerage houses. 
• Lockheed Information Systems, Palo 
Alto, CA, has more than 100 data bases 
holding more than 30 million records giv­
ing references to published articles, con­
ference papers and technical reports on a 
wide range of subjects. 
•National Library of Medicine, Bethesda, 
MD, provides med ica l information in­
c luding a 500,000-citation fil e of abstracts 
and references and is one of several medi­
cal services available. 
•New York Times Information Service, 
Parsippany, NJ , carries abstracts from 
The New York Times and more than 60 
trade publications. 
• QL Systems Limited, Ottawa, Canada, 
has 40 or more data bases on Canadian 
subjects, inc luding Canadian law, aquatic 
env ironmental data, fisheries , mining 
technology, energy, business, metals and 
Par I iament. 

''Several hundred . 
databases exist in 35 . 

countries. 

• Weather Systems International Corp ., 
Bedford, MA, provides past , present and 
forecast weather data and past and pres­
ent sports and business information. 
• West law, West Publishing Co ., St. Paul , 
MN, gives full text and headnotes of deci­
sions in all federal courts and in courts of 
all 50 states.• 

by Bert Latamore 
80 Microcomputing staff 
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Micro for Hire-Four Bits or Eight 

Ask her, and Head Librarian Marion 
Boben will tell you that she isn 't at all 

threatened by the machine. The fact is, 
she's fascinated by it. It 's been earning 
extra money for her library, and she hopes 
it stays right where it is-near the card 
catalog, just within sight of her checkout 
desk. 

With the exception of its coin slot , the 
cassette-equipped Model I is not very ex­
otic. There is no disk drive, no expansion 
interface, no printer. The '80 has generat­
ed a lot of interest among library regulars 
in Strafford, a suburban community of 
23,000 just outside of Philadelphia. It even 
achieved date-line status for the town on 
the Associated Press wire when a story 
about the library's new addition appeared 
in several newspapers across the country. 

There aren 't many microcomputers in 

Taxi , local businessmen getting their feet 
wet in computerized Accounts Receivable 
and general ledger bookkeeping, middle­
aged parents trying to become computer 
literate before their children, and students 
from the Junior and High Schools doing 
their computer programming class home­
work. 

Marion Boben 's machine has been 
swallowing change at a respectable rate 
since last December. Use has fallen off 
slightly during the summer, but she's sure 
the soothing silence of the library will 
once again be broken by the clink of drop­
ping quarters come fall. 

Straightforward Installation 

The Model I installation in the Tredyffrin 
Public Library is straightforward . A 
TRS-80 is connected to a power-interrupt 
device controlled by a timer. Drop 50 cents 
into the slot and the '80 comes alive-for 
15 minutes. Three minutes before shut­
down the user is warned that a crash is im­
minent. At that point more money can be 
deposited or operations terminated . The 
microcomputer has not been specially 
modified: it has no kid-proof keyboard or 
protective enclosure. The only precaution 
taken is bomb-proofing the coin box. 

The one-armed '80 is the brainchild of a 
Philadelphia firm called Compuvend, Inc. 
Compuvend, a division of Computer Sys­
tems, Inc., has placed the coin -operated 
micro in the Tredyffrin Library strictly on a 
trial basis. Compuvend 's president , Will 
Zimmerman, is encouraged by the results. 

·'Zimmerman told 80 Microcomputing 
his new company has been besieged 

by requests for information since 
the AP article about the 

mercenary microcomputer appeared. '' 

public access settings yet and even fewer 
for rent. In Strafford, however, if you 've 
got the money, the Tredyffrin Public Li­
brary has the microcomputer: four bits for 
15 minutes or $2 an hour. 

Who is using the rent-a-brain ? Marion 
Boben says it 's hard to categorize the 
users. There are 15-year olds who plunk 
down 50 cents for 15 minutes of Space 
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Zimmerman told 80 Microcomputing his 
new company has been besieged by re­
quests for information since the AP article 
about the mercenary microcomputer ap­
peared . One group that has exhibited ex­
ceptional interest is the electronic arcade 
game industry. 

Response has been so encouraging 
Zimmerman is planning to offer several 

versions of his coin unit. The Series 10 will 
accept only coins, the Series 20 will be a 
" dollar bill recognition unit" and , even­
tually, a version that will accept credit 
cards will be marketed. 

Coin-Op Printer 

Zimmerman has other plans as well. He 
hopes to have a companion coin-operated 
printer available soon for those who need 
a printout and are willing to pay for it. In 
addition , he intends to make large data 
bases such as The Source available on an 
auto-dial , cost-per-minute basis from 
public access settings. 

In the meantime he is dickering with 
Tandy, Apple, Atari and other microcom­
puter manufacturers for the right to sell 
their equipment on a non-exclusive dealer 
basis. Two of these deals have been se­
cured already, but Zimmerman isn 't will­
ing to name them. 

Zimmerman supplies a variety of soft­
ware with his system, selected to be of in­
terest to homemakers, businessmen and 
students. The machine Marion Boben is 
using came with a 20-program library that 
included games, Basic language tutorial 
tapes , statistical analysis programs, 
home-budgeting routines, vocabulary drill 
programs and a payroll program. Users 
are free to purchase software from other 
sources if they desire or write their own. 

Though only one prototype is being 
field-tested by Compuvend at present, 
Will Zimmerman is confident that great 
potential exists in the public access 
market. He told 80 Microcomputing, "My 
gut feeling is that this (the rent-a-comput­
er) market could be as lucrative as the 
photo copier market has proven to be in 
public settings." He also said that since 
libraries are in the information business 
and the microcomputer is the tool of the 
information age, its placement in libraries 
is inevitable. 

While the information age may have 
finally arrived at Marion Boben's library, 
its premier tool , the microcomputer, is be­
ing used mostly for game playing and 
teaching computer programming . Marion 
Boben is not disheartened, though. In her 
opinion, public access computing may 
take the microcomputer out of the realm 
of mystery and place it in the hands of the 
masses, providing , of course, that they 
have the ability to pay.• 

by Chis Brown 
80 Microcomputing staff 



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. 

Harvey M. Weiss, 
an independent 

software reviewer: 

ONLY MDBS has 
all these features! 

Is MDBS right 
for your system? 

To learn more 

Free pamphlet 

"MOBS is truly a data base management system ... . not a fil e management system." 

"MOBS . . . offers the data manipulation, query, and report-writer capabilities of a DBMS 
fou nd on much larger and more complex computer systems." 

"MOBS has come to the rescue with ... products whose ability to redu ce development time 
and imp lement processes not available elsewhere make them invaluable to integrators and 
developers of µc-based systems. [With MOBS,] . .. program development and data base 
descri ption is simple. " 

For th e comp lete Weiss review, see "Downsca ling DBMS to the Microworld ," Mini-Micro 
Systems , Apri l, 1981 , pp. 187-195. 

Flexibl e, powerful data structuring capabi lit ies: network and hierarchical data structures, 
inc lud ing direct many-to-many relationships (not available elsewh ere). 

Genu ine data base management capabilities: far surpasses f il e management in data 
independence, automatic maintenance of re lati onsh ips, and control over data redundancy. 

English-like, nonprocedural query language interface: ad hoc queri es resul t in the automatic 
generation of desired reports , tables, files , and relat ions. 

Host language interfaces, including various BAS/Cs, COBOLs, PASCALS, FORTRAN, PL/I, 
C, and severa l assemblers. 

Extensive bui lt-in data access security (256 leve ls). 

Automatic transaction logging and data base recovery. 

Dynamic data base restructuring ... and many oth er advanced data base management 
features. 

MOBS is written in Z-80 machine language and runs under TRSDOS or NEWDOS with TRS 
DISK BASIC; under CP/ M® (and similar derivatives) with CBASIC2, PL/ 1, PASCAL Z, 
PASCAL M, PASCAL MT+, BOS C, CIS COBOL, and Microsoft COBOL, FORTRAN, or BASIC. 

MOBS code size is only 18K to 20K bytes for Models I and II . 

MOBS is independent of the types and sizes of d isk drives. Supports data base spread over as 
many as eight disk drives. 

• For free literatu re about serious data base management on Models I and II , call , write, or TWX 
us. We'll include a pamph let on featu res to consider when choosing a software tool for 
appli ca tion system development. 

• For a practical introduction to true data base management for small computers , please send 
$20 (I nd iana res idents, add 80¢ tax) for PRIMER/ GUIDE booklets . 

•For a comprehensive DOCUMENTATION PACKAGE consisti ng ofTHE PRIMER plus user 
manuals covering the MOBS, ORS, RTL, and DRS, please fo rward $60 (+ $2.40 Ind . tax ). , _________________________ -------------------------

Setting 1tandard1 of excellence for data base 
software ... worlclwlde. 

Micr(j v 
D11t11 H11se • : 
5ustems. inc. 
Box 248 
Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 

Dealer/distributor/OEM inquiries invited. 

..- See List of Advertisers on page 354 

0 Please send me free literature on the MDBS. 
0$20 (Ind. tax 80¢) enclosed for MDBS PRIMER 

and GUIDE (total 97 pages). 

0$60 (Ind. tax $2.40) enclosed for Complete 
MDBS DOCUMENTATION PACKAGE. 

Name ~~~~~~~~~-~~- Title~~~­
(Please print) 

Company~~~~~~~~~~~~~~~~ 

Address 

City 
(State) (Zip ) 

Phone 

MAIL TO: Micro Data Base Systems, Inc . .,.. 315 

Box 248-M 
Lafayette, IN 47902 
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MICR0-80™ CASSETTES-

100% ERROR-FREE 

•Fully Guaranteed! 

• Premium 5-Screw Construction 

•Used By Software Firms Nationwide 

•Custom Cases, Add 19¢ Each 

•Shipping, Add $1.50 Per Pack 

..-476 

COD HOT LINE 

1-(206)-675-6143 

MICR0-80™ INC. 
E-2665 NO. BUSBY ROAD 

OAK HARBOR, WA 98277 

• SICH z 
OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME & MONEY?? 

RANDOM ACCESS PAYROLL VER. 1.1 
• No complicated initialization 
•EDIT & LIST 
•NO SPECIAL CHECKS 
•USES NEB 9020 checks 
•PAY ·any employee anytime 
•SALARIED or hourl y 
•SPECIAL PAY-special hours 
•TWO SAVINGS-including RIA 
•CLASSED by occupation or dept. 
• PAYSTUB shows Year.to-Date 
•STATE-FICA-FED. TAXES-SAVINGS 

SEND YOUR STATE TAX SCHEDULE­
FREE-customized to your state tax 

Doc umentat ion $10.00 
Di sk & Documentation $95.00 

RANDOM ACCESS DEPRECIATION 
•LISTS any one year's depreciation 
•OR complete list of all property 
•PRINTOUT shows-1.D. Number-desc ription-
• Yr. purchased-life- method -

1st yr. additional depreciat ion-
• Reg . deprec.-deprec. prior yrs.-balance 
•SUMMARY- total value prop.-additi onal 1st yr. 
•REGULAR deprec. -deprec. prior yrs. 
•PERMANENT records for your taxes 

Documentati on $15.00 
Di sk & Documentation $195.00 

MIN: 32K-1 DISK-PRINTER/132 CPI 
TERMS: Personal checks require 3 weeks to c lear. 

USE- VISA-MASTER CHARGE-MONEY ORDERS 
TEL 7 PM-9:30 PM EASTERN - (617) 359-2364/6370 

SEND: SASE for additional information 

MEDFIELD "" 421 

COMPUTER SOFTWARE 
39 GREEN ST., MEDFIELD, MA 02052 
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College Board Database 
Available on CompuServe 

CompuServe now offers electronic 
help to college-bound microcom­

puter users trying to find and qualify for 
admission to the right school. 

The databank, provided by the College 
Board, Princeton, NJ , contains informa­
tion on choosing a school , finding finan­
cial aid , preparing for the Scholastic Ap­
titude Test and finding adult education. 

Prospective additions to the service in­
clude excercises related to building deci­
sion-making skills and a schedule of the 
activities associated with college selec­
tion, application and admission. 

The College Board is an association of 
more than 2,500 secondary schools, col ­
leges and educational associations, 
which provides guidance and admissions 
information to college-bound students 
and adults nationwide and helps schools 
and colleges respond to the educational 

needs of students. 

$5 An Hour 

The College Board information will cost 
CompuServe subscribers $5 per hour of 
access time nights and weekends. Week­
day business hour access is also avail­
able. 

CompuServe, Columbus, OH, is a gen­
eral database service offering the latest 
news from major newspapers and a na­
tional wire service, financial information 
on stocks and commodities, home bank­
ing, electronic mail and real-time commu­
nications, computer games, family infor­
mation and computer time-sharing for 
programming activit ies. 

Available by local phone call through 
the common-carrier packet networks and 
its own private network, CompuServe is a 
division of H&R Block.• 

Wall $treet Week Transcipts 
On Line from Dow Jones News 

Transcripts of the popular half-hour 
financial . news program Wall $treet 

Week are now available electronically the 
Thursday after each show is aired from 
the Dow Jones News/Retrieval Service. 

The show, hosted by Louis Rukeyser, is 
seen by about 10 million people in 250 
markets in the United States, Canada, 
Guam and the Virgin Islands. 

Jones and the Maryland Center for Public 
Broadcasting. Access to the data bank 
will cost 50 cents per minute during busi­
ness hours and 25 cents per minute nights 
and weekends. 

The Dow Jones News/Retrieval Service 
provides business and financial news in­
formation on command through standard 
time-sharing terminals and personal com-

' 'The electronic news service will make 
transcnjJts available significantly sooner 

than printed versions sent by mail. '' 

The electronic news service will make 
transcripts available significantly sooner 
than printed versions sent by mail. Trans­
cripts of the last four programs aired will 
be available in the databank. 

PBS Center Agrees 

The service is being made available 
through an agreement between Dow 

puters, including TRS-80s. The Wall $treet 
Week data base is formatted to be com­
patible with TRS-80s. 

Dow Jones is the publisher of The Wall 
Street Journal, Barron's, Book Digest 
magazines, the Dow Jones News Service 
wire, The Asian Wall Street Journal , and 
the 20 community newspapers of the 
Ottaway Newspapers, Inc. chain.• 



More than Math-
Computers Meet Curriculum 

When the 4,000-strong student body 
returns to the Lyons Township, IL, 

High School this month, they will begin an 
experiment in computer literacy educa­
tion that will involve every student from 
math whizzes to special education stu· 
dents and every c lass from physics to 
physical education. 

Over the summer, teachers and pro­
grammers have been working togeth er to 
implement a new school po li cy requiring 
10 percent of all class work to be done on 
computer. 

The Computer Department , meanwhile, 
has been installing 150 TRS-80 microcom­
puters, most of them 16K Model Ill ma­
chines. 

An integral Part 

The idea, according to Norman Wein­
berg , the school's head of computer ser­
vices, is to make the computer "an inte­
gral part of much of the course work." 

" This is as it should be," Weinberg said, 
" because computers are an integra l part 
of much of what' s going on in the world to­
day." 

The program is a major change o f ap­
proach for the school , which, until this 
year, offered only a few courses in com· 
puters to selected students as electives. 

" In the past, generally there would be 
too few machines available for the kids, 

they would have to queue up and would 
quickly lose interest," Weinberg said. 
Otherw ise, "the students have been gung­
ho on computers ever si nce they had 
anything available." 

One school source said students have 
been " breaking down the doors to get at 
the computers" ever since a May seminar 
on the new program ran for the staff. 

Weinberg said the old approach meant 
the computer course had to compete with 
foreign languages, art , history, and other 
elective courses for student registration. 
The new approach gives computer litera­
cy the status of a bas ic requirement like 
English and math. 

Few Problems 

So far there have been few problems im­
plementing the program. Staff involve­
ment started in May when the computer 
department ran a four-day seminar on the 
TRS-80 for teachers and other education 

professionals. Weinberg said about 250 of 
the 300-person staff attended on a volun­
teer basis, and they were all enthusiastic 
at the end of the experience. Since then 
they have had no trouble with teacher ac­
ceptance of microcomputer use. 

As the next step, teachers were asked 
to submit recommendations on how they 
could use the microcomputers with stu­
dents. Ideas ranged from drilling students 
on spelling and punctuation in English to 
teaching basic guitar cord fingering in 
music. 

One of the more imaginative uses came 
from the Physical Education Department , 
which is going to use its computer time to 
have students derive personal exercise 
programs based on computer analysis of 
their scores on several physical fitness 
tests, including the Pres ident's Test on 
Physical Fitness. 

Continues to page 62 

Color Computer Gets 
Educational Software 

The TRS-80 Color Computer wi ll be go­
ing to school this fall with a new learn­

ing program ca lled the Talk/Tutor system. 

The system, developed by Dorsett Edu­
cat ional Systems, Inc., Norman, OK, and 
licensed to Tandy/Radio Shack, Fort 
Worth, TX, presents numbers , upper and 
lowercase test , high-resolution graphics 
recorded by a spec ial te lev ision camera 
and processor and high quality audio. 

Only a standard TRS-80 Color Comput­
er and television set and a single-track 
aud io cassette player are needed to re­
trieve lessons prepared on this system. 
Students interact with lessons using the 
computer keyboard or optional joysticks. 

Exciting Program 

William T. Gattis, director of Radio 
Shack's Education Division, ca lled it " One 
of the most exciting tutoring prog rams in 
a long time. We plan to offer a variety of in­
structional programs for both the home 
and classroom that run on the new sys­
tem. " 

He said the first three of these will prob­
ably be rel eased during the third quarter 
of this year. 

Dorsett will supply the video camera 
control and image processing equipment 
to Radio Shack, wh ich will use the equip­
ment to develop teaching programs under 
the licensing agreement between the two 
firms. Dorsett will also supply Rad io 
Shack with some finished tutorial pro· 
grams in reading , mathematics and other 
subjects. 

Radio Shack will not sell the video 
equipment, but Gattis said that equip­
ment may be made available to education­
al publishers under a sublicense agree­
ment allowing them to develop and sell 
ed ucational programs for the Radio 
Shack Color Computer. 

"We have a large-scale effort under way 
to develop instructional programs that 
support the use of our TRS-80 Model I and 
Ill computers in the classroom," Gattis 
said. " The Talk/Tutor system now extends 
thi s effort and th is commitment to include 
our TRS-80 Color Computer. " • 
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BLACKJACK PLAYERS 

A YEARS INCOME IN 4 MONTHS. 

Basic Strategy Tutors , for the novice & expert ollke . 

Use our Tutors & quick ly learn how to become A WINNER . 
Earn $40 hour . learn the s.crets of our success. 9ur Tutors 
will teach you how to : 

0 IET YOUI MONEY u 
0 PLAY EACH HAND ** 
*"' NOT GET IA.IRED ** 

0 IE A BUSINESS 0 

.... BEWARE U•U 

Our Tutors ore not games I ! I They ore seriou• tools to 

make winners out of you . The authors hove spent 7 years 
playing & being winners . Now so con you. with the aid 
of our Tutors. Our Tutors are b~aed on the strategies 
develop.cl by Lawrence Revere. More advanced strategies 
ore available coll for info . Consultation is available 
for you by moil or phone. From 12pm 12om M.S.T. 

PKG. 1 contains 10 Basic Tutors for Atlantic City , or Nevada 
Rush $25 for 16K Mod I or Mod Ill, coss . $30 for 32K disk 
Pleose odd $2 .00 for shipping. 

....205 
MICRO BLAJAK SYSTEMS INC. 
2800 NORTH ELLEN STREET 
FLAGSTAFF. ARIZONA 86001 
(602) n4-5723 or (602) 774·7561 

™TASSO color 
From the January 1981 issue of the CSRA Computer 
Club newsletter: 

There was some amusement at the Novem­
ber meeting when the Radio Shack repre­
sentatives stated that the software in the 
ROM cartridges could not be copied. This 
month's 68 Micro Journal reported they had 
disassembled the programs on ROM by 
covering some of the connector pins with 
tape. They promise details next month. Never 
tell a hobbyist something can't be done! This 
magazine seems to be the only source so far 
of tedmical informations on the TRS-80 color 
computer°'. Devoted to SS·50 6800 and 
6809 machines up to now, 68 Micro Journal 
plans to include the TRS-80 6809 unit in 
future issues. 
---~./~--..._,.. 

To get the MOST from your 6809 CPU . This is the 

~~~;u~~~~n~s~~e~~LJ ~lab~~;, for the 6809 

68 MICRO JOURNAL 
30111 H.lmlll R09d 
HIXSON, TN 37343 

USA 
1 Yr. · $ 18.50 2 Yr. · $32.50 3 Yr . • $48.50 
·Foreig n Surface Add $12 Yr. to USA Price 
Foreign Air ~;1ai l Add $35 Yr. 10 USA Price 

'Canada & Mexico Add $5.50 Yr. to USA Price 

.,-g1 
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STEPWISE 
MULTIPLE LINEAR REGRESSION 

Fast Compiled Machi ne Language 
Comprehensive Data Base Manager 

• Transform a ti ons 

• Lags 
Designa te Any Variabl e As Dependent 

At Run Time 
Descr iptive Statistics 
Correlation Matr i x 
ANOVA Table 
Parti al Correlation Coe ffi cien ts Each Step 

Future Releases Are Upward Compatible 
And Inc lude: Factor Analys is, Time Seri es, 
Lin ear Programmin g 
Fo r 2 Disk , 48K TR S-80® , With L ine Pri nter 
Write For In formati on On Other System 

Con figur ati ons 
Price $139.00-Documentation Only $20.00 

Visa And Master Charge Accepted 

Barst rann Corporati on - Dept. A .,-201 
P.O. Box 265 Mid City Station 
Dayton, Ohi o 45402 

GaMPuGauE~~ 
COVER YOUR INVESTMENT 

• Clo tn Backed Naut;iahyCl e Vin yl 

• Imp roved Rellatl•ll l y 

TRS·60 MODEL t 
Keyt>Oa •CI 1 7 95 
cau e 11e . • .95 
v1e1eo01sp1ay . 99$' 
Pack11go Otte1 .. .. . .. 18 95 ' 
' NOTE·A<lll SJ.CO !Of E~pans1on lnHH!a<:e 
TAS-80 !!' • " 01sl< S '&$ 
Two Oosk Co.et (SiOe by s10eJ 795 
TRS·SO MODEL U 
En1lr11 U11!1 S2295 
Ke yt>Oar (J O nly ,,, . . l 95 
Three Disk UM (8" D1 lves) 1995 

• Warn1proo1 A Ousl oroor 

•Two Oeco1ator Co101s 
Saadle Tan • Blaci.. 

TRS·&O MOOEL Ill 
TRS·AO COLOR COMPUT ER 
L•ne Puniorl 
L1ne P1lnter \I 
lone Pon ter Ill 
L•nt> P••nler!V 
L1r>tP1mte< VI 
[);, •$y Wl'ltiel P ro mer 11 
Ou•Ck Pun te r l 
Oulc k Pton ter !I 

'" 9~ 9 . 9~ 
51695 

9.95 
1595 
9 .9' ,.,, 
"" '" '" 

Over 200 covers, write for complete list. 

llil Sano ctm• or money 01d11 to Cor:1ruCa1JEf\ :E 
Include Sl .50 101 pot t1g1 t nd handl ing . 
Overnas o'rde r1 lnc ludt S4.00. po1~ege 

DEALER INQUIRES INVITED 

P 0 60\ J7• !°'101 A • 
Mary ES!lll.'! FL J2~9 
Ph OP1 1'.' 1904 1 243·579~ 

f MAXELL® OR " Dy~(J:lJ 1 
p 
p 
L 
E 

I 
T 
A 
s 

Some computonsls pay less · bu1 mav no! 
receive Shuggart ' or IBM' aµproved d1~ks ... ' ......................... . 

A 
T 
A 
I 
G 

B" SINGLE SIDI! ~ 
DOUBLE DENSITY .... , , .. Box 01 10 '"' $80 E 

8" DOUBLE SIDE R 
8 DOUBLE DENSITY . . . ... Box of 10 !or s 70 A 

~ ~~=l~.1~. · · · · .. ...... . Box ol 101or 150 I 
B 5'4" MINI. .. . . , . ... . ........... Box ol 5 lor $25 

M (Specify - B" Solt or Hard Sector/5" Solt or Hard Sector) 
M 
A 
T I L'!'!j. ~ 

W L 

~ e C.O.D.· S1.00 Additional v 121 I 
I Ato.~~'k~ 
A ~C E 
L 238 EXCHANGE STREET M 
T CHICOPEE. MA. 01013 E 
Al N 
R 413 · 592·4761 g 
I establlehed 1960 • cloMd mond•y• I 
\mm ATARl-Tl/99·4-PET.,./ 

Math 
continued from page 61 

During the summer the teachers are 
working with professional programmers 
the school has hired to program these 
ideas. Weinberger said they hope to attain 
the goal of 10 percent of all class material 
on computer within another year. 

A Little Advice 

Weinberg said the TRS-80s are perma­
nently installed in special classrooms. 
Each room is networked to the others us­
ing two Tandy multiplexers connected to 
a 48K, twin-disk master machine (which 
the teacher can use to monitor and inter­
act with student activity) and to a printer. 

There are four-and-a-half classrooms of 
16K machines and two-and-a-half of 48K 
twin-disk machines, intended for use in 
programming classes. Weinberg said they 
plan to teach Basic and may offer Cobol. 

TRS-80s were selected because they 
seemed to do the best job for their price. 
" Some people wanted fancier machines," 
Weinberg said , "but that would also mean 
fewer machines." 

He said he hopes other school systems 
watch the Lyons Township experience 
closely. 

"They should take our approach and try 
to design systems so they reach the max­
imum number of students," he said. 

To counter teacher resistance or con­
cern , he said , the best approach is to in­
volve the teachers at the start. "We got 
250 of them to get their hands on the 
machines and scared away the boogey­
men." • 

N®()! ~~t>~ ~i 
*"'~~~~~ ,at>\~~ 

~<\)~ If You've Written a 
~~ 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. 

INST ANT SOFTWARE, INC. .,..2 

Submissions Dept. 
Peterborough, NH 03458 



TECB 
Character Set 
- upper and lower 

Ribbon 
- long life cartridge 

ribbon $9.95 
- easy to change; no 

mess 

Price 
- high quality printer 

for $299. 

BYTEWRITER-1 
- . . 

Paper 
- roll paper and 

single sheet 

/

- original plus 3 
copies 

- accepts up to 91/2 " 
wide paper 

Printhead 
- 100 mill ion 

characters $29.95 
- disposable 
- 7 wire bi-directional 

impact matrix 

Trimpot 
- for fine adjusting 

of vertical 
alignment 

Controller 
- state of the art 

single chip 8039 
microprocessor 

With a highly engineered circuit board and soft­
ware program, backed by a rugged mechanism, 
the Bytewriter-1 makes no compromise with 
quality. 

Call us for more information today - and be 
sure to ask us about our 30-day money-back 
guarantee. 

Microtek, Inc. " 360 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 
toll free: 800·854·1081 
TWX. 910-335-1269 



Don't Pay High Prices for 
Get top quality & fast service at the lowest prices, 

"carbonless" PAYROLL CHECK 
with PAY STATEMENT 
Product 9002 PAYROLL CHECKS are 
designed to be used with the RADIO 
SHACK* payroll program #26-1556. 
Size 9 V2 " x7" (7V2 " x7" detached.) 
Check size 7V2"x3V2" . Prices include 
printing your heading, bank name and 
number, and MICR encoding. Attractive 
green fine line design on white MICR 
Bond stock. Available in single (white) 
or duplicate (white, canary) continuous 
sets. 

SINGLE DUPLICATE 
QUANTITY Product Product 

9002-1 9002-2 

6,000 $149.00 $299.00 
4,000 110.00 215.00 
2,000 65.00 124.00 
1,000 43.50 75.00 

500 32.50 48.95 
250 27.50 37.00 

"carbon less" 

V~rsatlle, easy to use 
Special 9V2" check width 
allows for use on adjustable 
and fi xed pin printers. 
Duplicate checks use "car­
bonless" paper to produce 
clean copies automatically. 

Maintains good 
employee relations 
Pay Statement and Pay 
Check given to employee as 
convenient unit. Space to 
spell out exact earnings, 
standard and special 
deductions. 

ACCOUNTS PAYABLE CHECK 
Product 9023 ACCOUNTS PAYABLE 
CHECKS are designed to be used with 
RADIO SHACK* accounts payable pro­
grams #26-4505 and #26-1554. Size 
9 1/2' ' x 7'~ (7-'le" x7" detached.) Check size 
7- 'le" x3 V2". Prices include printing your 
heading, bank name and number and 
MICR encoding . Available in green fine 
line design on white MICR Bond stock. 
Available in single (white), or duplicate 
(white, canary) continuous sets. 

SINGLE DUPLICATE Product 775 
QUANTITY Product Product DU·O-VUE"' 

9023-1 9023-2 Envelopes 

6,000 $149.00 $299.00 $140.95 
4,000 110.00 215.00 98.50 

65.00 124.00 53.50 

Versatile, easy to use 
Special 91/2'' check width 
allows for use on adjustable 
and fi xed pin printers. 
Duplicate checks use "car­
bonless" paper to produce 
clean copies automatically. 

Eliminates 
Envelope Addressing 
Assures privacy, checks are 
designed for use in Product 

0 ii .,.,..,... .;,:. I: 0 I YOW..:.=-:=!:• I 
I I 

0 I :U: I 

l~ i-· · l o o 
1
0 

1 °:11 11c 10•0•:,. ~ 1 11 .. : 

1---1 -------------- -- --------------1---::. r - --- - o 
lo 
~o 
lo 

0 

0 

~~~lrlt; 2,000 
1,000 43.50 75.00 

500 32.50 48.95 
29.50 
17.95 

775 DU-0-VUE Envelope (3-'le "x8-'le"). 
Made of opaque gray stock. 

SOnno1..io.°"'°~' 

"carbonless" Multi·Use 
STATEMENT/ INVOICE 

! o: 
o! 
o ! 
lo i 

'l'OUll n.111-lllll'C 
'1l0a! ,'J!.,.'"';'::;-'_,,.. 

Product 9050 STATEMENT/INVOICE is 
designed for use with RADIO SHACK* 
accounts receivable program #26-4504 
Size 91/2''x7" (81/2'' x7" detached.) Prices 
!nclude printi~g y~>Ur heading in black 
in.k . . Available. in single (white) or 
t~1pl1cate (white, canary, pink) con­
tinuous sets. 

QUANTITY 
Slngle Trlpllcate Product 771 

Product Product DU-0-VUE® 
9050-1 9050-3 Envelopes 

6,000 $152.00 $348.00 $120.75 
4,000 108.00 248.00 84.50 
2,000 62.50 135.00 44.50 
1,000 43.50 78.50 24.75 

500 32.50 49.95 14.75 

Versatile, easy to use 
Special 91/2'' width allows 
for use on adjustable and 
fi xed pin printers. Use as a 
statement, invoice, credit 
memo, collection notice, 
etc . . . Triplicate sets have 
"carbonless" paper to pro­
duce copies automatically. 

Saves Addressing Time 
Product 771 DU-0-VUE® 
Envelope (4'/, " x9" ). Your 
printed statement 

I : 
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!o ! 
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lo : 
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al 

heading shows through upper window, 
customer's name through lower. 



TRS-80® Computer Forms 
from NEBS ... Your satisfaction guaranteed! 

fOUllnRMMAMlHlltl 

...,.\::..,~,':' .. -- ... 

I Q 

~lillJTli c:::r=Jo 
"carbonless" STATEMENT 

..__..,_ IQ 

lo! 
I I I 

0 10 1 IOj 

o lob"'i:;f=;',fz;;--;:;,;;-;-;,;;;;-1--@=!oi 
I . - --· I 

, : 01 I 10 , io: lo! 
io: !ol 
• I I • 

io: :oi 
I I ' o: :Oj 

a I Q 
I I 

q :o 

IMlllllWCIKmc 
'1 Mi0fts....e 
lcwif'IO!;.i.,. Olllo ~1 

Large Size 
Provides up to 25 lines to record 
charges and credits. 

Easy-to-use 
Duplicate sets have "carbonless" 
paper to produce clean copies 
automatically. 

Saves Addressing Time 
Statement is designed for use in com· 
panion Product 772 DU·O·VUE® 
ENVELOPE (3%"x6%"). 

Why order from NEBS? 
• NEBS is the nations largest direct 

mail supplier of standardized 
business forms to small businesses 

• NEBS has over 750,000 satisfied ac· 
t ive customers in the U.S. and 
Canada. And , processes over 40,000 
orders every week. 

• NEBS has NO handling charges, NO 
extra charges for printing standard 
headings on imprinted products and 
NO extra charges for consecutive 
numbering on numbered products, in· 
eluding bank MICA consecutive 
numbering . 

• NEBS offers you top quality products 
at low prices with quantities as low 
as 500 forms - compare! 

• NEBS Uncondltlonal Guarantee: 
"If for any reason you are not com· 
pletely satisfied with any product 
you purchase from us, your money 
will be promptly refunded, inc tud· 
ing any transportation charges you 
have paid." 

• NEBS Fast Service - It is our policy 
to ship within 6 working days follow· 
ing our receipt of your order. Please 
allow time for normal delivery from 
NEBS to you. 

' TRS·BO™ is a registered trademark of Radio Shack, a divi sion of TANDY Corporation 

Product 9062 STATEMENTS are 
designed to be used with RADIO 
SHACK • accounts receivable program 
#26-1555. Size 7"x81/2" (6"x81/2'' de· 
tached.) Prices include your firm name, 
address and phone at top left, plus firm 
name only in lower left. Printed in black 
ink. Available in single (white) or dupli· 
cate (white, canary) continuous sets. 

Sing le Duplicate Product 772 
QUANTITY Product Product DU·O..VUE® 

9062-1 9062-2 Envelopes 

10,000 $249.00 $450.00 $154.00 
6,000 158.00 279.00 102.95 
4,000 112.00 195.00 72.25 
2,000 67.50 11 0.00 40.50 
1,000 47.50 67.00 23.25 

500 34.50 43.95 13.75 

Fast service by mail or . .. 
PHONE TOLL FREE 

1 + 800-225-9550 
Mass. residents 1 + 800-922·8560 

8:30 a.m. to 5:00 p.m . 
Eastern Time Monday-Friday 

WE PAY SHIPPING CHARGES 
When you include full payment with your order 
Massachusetts customers add 5 % sales tax, 
Missouri customers add 4.5% 

OPEN ACCOUNT-Net 7 days, shipping 
charges added to your invoice. 
No C.0.D. o rders, p lease. 

r-----------------~ Date 19 HEADING TO BE PRINTED ON PRODUCTS (please type or print. Include zip code and I I Please ship the followlng computer forms: -- phone number if you wish them printed) I 
QUANTITY PRODUCT NUMBER & DESCRIPTION PRICE 

I ip ode I 
I hone I 

BILL AND SHIP TO (If different from above) 

I tree! I 
City and State Zip COde 

I Your line of business (to help us send the right samples in the future) I 
Authorized Signature Area code Phone 

IMPORTANT INFORMATION CONSECUTIVE NUMBERING 

When ordering checks, write IF NOT SPECIFIED NUMBERING 

" VOID" across sample check you WILL START AT No. 1001 
are now using (be sure wording is D No number 
up-to·date) and enclose. For new D No. 1001 bank accounts secure a MICR en· 
coding form from your bank . D No. 

I cJ$\erRJrms _,,. I 
I 78 Hollis Street. Groton. Mass . 0 I 4 7 I I 

CODE 14460 - Ad;v;s;onof = New England Business SeNice, Inc. 

L-----------------~ 



80 MICROCOMPUTING 
ANNOUNCES ... 

. . . and saves you hours of typing and aggravation. 

LOAD-80 is a monthly dump of the major program listings in 80 Microcomputing on cassette. 
Publisher Wayne Green tells you more ... 

"Frankly, after hundreds of hours of 
frustration , I seldom even try to keyboard a 
published program. Even if the magazine 
manages to get the program typeset correctly 
(which seems rare), I inevitably screw it up 
when I keyboard it. Who needs the aggrava­
tion? 

"This is why I've 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 staff. All but the very short program 
listings will be on these Load 80 cassettes. 
Thus you will be able to save hours of input­
ting programs and even more of debugging 
your keyboarding errors. 

"Though the authors of these programs 
will share the royalties from the sale of the 
cassettes, this will not preclude the better 
programs from being issued separately by In­
stant Software (with royalties) with full 
documentation and associated hoopla. The 
documentation for the Load 80 programs 
will be entirely in 80 Microcomputing. 

"I originally was holding out for "Trash 
Dump" as a name for the cassettes, but cooler 
heads prevailed. If there turns out to be 
enough interest in Load 80, we'll set up a 
monthly subscription arrangement." 

Wayne Green, Publisher 

The Load-BO cassette is simply the program listings that appear in the articles in 80 Microcomputing. It was created to save 
you the time invo lved in typing in the list ings yourself. Successful loading of the programs depends on reading the documen­
tation in the articles. If you have your current magazi ne at hand when you load the cassette, you should have no difficulty. If 
you still have problems, please return the tape for a replacement. 

,---------------------
1 D Yes ... send my LOAD 80 Cassette for only $9.95 

Send in the attached card and you will 

receive the cassette for the major pro­

grams in this issue. If the card is gone, 

photocopy the coupon. 

Please note there is no warranty expressed or implied tha11his program 
is going 10 do anything other than save you typing . 
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I D Check Enclosed Bill my 0 AE 0 MC D VISA 

I NAME ________ ______________ ~ 

I ADDRESS ---------------------
1 I CITY _________ STATE, ____ ZIP ________ _ 

I CARD# _______________ EXPIREDATE ___ _ 

I SIGNATURE _________ INTERBANK# ________ _ 

I 
I 

Please allow 4-6 weeks for delivery 
60 Mlcrocompullng Pine Slreel Peterborough NH 03456 

Attn, Debro L 6oudrleau 
31988 
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Continued from page 7 

the stops to make my short visit one I'll 
never forget. I had an opportunity to talk 
with the Prime Minister of the country; I 
went to a party at which I met most of the 
active hams; was given a tour of the whole 
island; went on a wonderful scuba-diving 
excursion; and was shown the red carpet 
treatment all the way around. 

By the time you're reading this I'll have 
visited South Africa, Swaziland, Lesotho, 
Kenya and Tanzania on a short trip in Au­
gust. I'll take some pictures and have a lot 
to tell you about computing in Africa. I'll 
be addressing the Microcomputer Exposi­
tion in Johannesburg, as well as the local 
computer clubs, ham clubs, and Apple 
dealers. I understand there are already 
5,000 microcomputers there, and things 
are starting to move ahead rapidly. We've 
been distributing Instant Software in 
South Africa for two years now. 

This will be my first trip to South Africa, 
though I've been to East Africa (15 years 
ago on a hunting safari). My ham contacts 
have provided me with friends in all of 
these countries for some 40 years now. so 
I'm looking forward to meeting them per­
sonally.• 

80 Microcomputing 

To the best of my knowledge, 80 can lay 
claim to being one of the all-time success­
ful technical publications. Imagine the sit­
uation: Here is the first magazine on a sin­
gle manufacturer's product, that has no 

EDUCATION KO 
Continued from page 8 

involved in the action. The rectangular box 
may have more than one arrow leading to 
it but only one can lead from it. There is 
normally a box for each program state­
ment but there are times when one box 
will be used for a series of statements. 

That's .all there is to it-except for the 
arrows. They point from box to box, the 
same way the program moves from state­
ment to statement. 

There is one situation which seems to 
cause a small problem. You will find 
For ... Next loops handled in several dif­
ferent ways. The approach I find the least 
confusing is shown in Fig. 2. This is an il­
lustration of the statement: 

FORX = 1T010:LPRINTX:NEXT 

As you can see, when the For .. . Next 
loop is charted this way it is actually hard 
to misunderstand! 

connections to the manufacturer and is 
not even distributed in the manufacturer's 
stores. Yet, its circulation is expected to 
pass 100,000 before the end of this year! 

It has few rivals among technical publi­
cations, running over 300 pages per issue 
since early this year. In just the first six 
months of this year 80 published 207 fea­
ture articles. To put that into perspective, 
compare that with second place Micro­
computing with 140 articles and Byte with 
only 73. 

The main reason 80 has been such a 
success is you, the readers. You have 
been telling your friends about 80 and buy­
ing products advertised in the magazine 
at a rate no other magazine can even 
come close to. Many advertisers have 
bragged to me that they are getting five to 
ten times more sales from 80 than they are 
able to get from any other magazine. 
When I ask them for a letter to that effect 
they put me off, saying they don 't want 80 
to fill up with ads and cut their sales. They 
feel that advertisers in what is primarily a 
monthly catalog just get lost, and they 
have the sales figures to prove it. 

Now I'm not putting Byte down. No, I'm 
proud of Byte . .. after all , it was my origi­
nal idea and I spent six months of my life 
getting it started. For that matter, most of 
the crew of 73, my first magazine, worked 
hard on Byte to get it off the ground. I 
think we all take some pride in my ex-wife 
being able to sell it to McGraw Hill for a 
reputed $7 million. Talk about a coup! 

When you help 80 to grow with more 

Rules 

Flow chart rules are simple. First use 
the right kind of box for each program 
statement. Second, join the boxes with ar­
rows which point in the direction of pro­
gram execution . Actually, it is even easier 
to read a flow chart than a program. Sim­
ply go from box to box as the arrows point 
and answer the question at each diamond 
box. 

A flow chart can be made for an entire 
program or for a section of a program. It 
can put the design of a program into an 
understandable perspective. After you 
make a broad general outline of a new pro­
g.ram, take the time to make a flow chart 
before you start writing; charting t ime can 
be saved many times over by eliminating a 
lot of debugging and rewriting later. 

Making a flow chart can also be ex­
tremely helpfu l when you are working on a 
program someone else has written . After 
all, modifying is really rewriting , and it is 
just as important to understand that pro­
gram as one of your own.• 

subscribers, you get more articles, more 
information and more programs. It 
doesn 't hurt to make the extra effort and 
mark up the Reader Service card and send 
it in. Many advertisers put great store in 
these responses. They should, for these 
replies are responsible for about half the 
monthly sales the magazine develops. 

A recent poll of 80 readers showed a 
median age of 37 years, a median income 
of $32,000, and an average investment in 
computers which is difficult to believe. 
You, the readers of 80, claim you are 
spending about $61 million per month on 
your computer systems. Most of the pur­
chasing in the higher dollar volumes is for 
business and educational systems, but 
you can bet that the purchasers are read­
ing 80 ads, looking for the best bargains 
they can find. 

Kilobaud Microcomputing 

We also publish Kilobaud Microcom­
puting, a magazine for the computer 
owner of any type. Like 80, Kilobaud is 
aimed at the average computer owner, not 
the computer scientist. TRS-80 coverage 
in Kilobaud is minimal, mostly leaning to 
articles which may be too technical for the 
average 80 reader. Kilobaud Microcom­
puting is strong on Apple, Atari, OSI, and 
the other popular microcomputers. 

Kilobaud was started in 1977 and has 
about 100,000 circulation. The tremen­
dous success of 80 has eclipsed Kilobaud 
to some extent. 

Why two computer magazines? The 
main advantage is directed at smaller 
firms in the field . By splitting our reader­
ship into two groups, advertising is afford­
able to even the smallest firms. I feel that 
this is important to the entrepreneurial 
spirit which makes our country strong. 
One large magazine would stop many 
small firms from advertising and we might 
lose out on another Apple. 

Thus, smaller advertisers can select a 
magazine which reaches their particular 
customers and larger ones can use both 
our magazines and reach everyone. This 
gives you the opportunity to find new and 
exciting gadgets and programs put out by 
small firms. 

Desktop Computing 

While this new magazine is being writ­
ten and edited for the non-technical busi­
nessman, I think you'll find the articles to 
be of substantial value. The articles will be 
written from the viewpoint of the average 
computer user rather than the manufac­
turer or hobbyist. We'll be covering the 
use of small computers in all sorts of busi­
nesses, schools, and so on. 

If you are aware of any successful mi-
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f0REMARKS 

in. Publish or perish. crocomputer (or desktop minicomputer) 
system, we're interested in getting an arti­
cle on it. Readers will want to know what 
hardware was used and why, what soft­
ware, how tnuch trouble it was to get run­
ning, how long before it was a part of the 
business operation, what problems were 
encountered and how they were resolved . 
One key point will be the benefits the sys­
tem brought about, such as savings in per­
sonnel, the ability to provide better service 
to customers, speeding up service, and so 
on. Readers will want to have some esti­
mates of the bottom line-cost vs. sav­
ings and improvements in the business. 

Desktop will be the first computer mag­
azine you'll be able to show to your non­
computer friends so they can see what all 
the excitement is about. They'll be able to 
read and understand this magazine, as it 
will be written without the computer jar­
gon. I hope you ' ll interest them in sub­
scribing. We're looking for a 100,000 circu­
lation for this new magazine before the 
end of 1 ~82, but we can 't do it without a lot 
of help from you. 

of 80. These are still selling for $9.95, 
though I notice that one of the Apple mag­
azines is selling a similar dump of their 
programs for double that with far fewer 
progr?i'ns, too. Having done my share of 
keying in programs for magazines, I've 
been through the aggravation of trying to 
find my errors. This has often taken more 
time and sweat than the original keying. 
What a relief it is to put in the cassette, 
load the program into my TRS-8P and then 
save it on a disk for instant use when I 
want it. 

The Encyclopedia 

Be sure to write clearly and simply, leav­
ing out all of the technical jargon. Even 
skip bits and bytes, if you can. I realize 
that dedicated computer people speak 
computerese without even realizing that 
they are doing this and are compulsive 
about it. We pay generously for articles as 
long as we don 't have to edit out technical 
buzzwords and put in explanations of 
terms you just couldn't keep yourself from 
using. Double space your copy, upper and 
lowercase type, good photographs help, 
generous margins for editing, and send it 

"A recent poll of 
80 readers showed 

... a median 
income of $32,000." 

Beautiful set of books, these; I think 
you 'll like them. With the success of 
Load-80 making the programs from each 
issue of this magazine availabie on cas­
sette, similar plans are in the works for the 
Encyclopedia. There are a lot of first-rate 
programs in each volume, creating a·need 
for an easy way to get the programs into 
your computer. Watch for an ·announce­
ment. Of course, if your time is without 
value and your aggravation level extreme­
ly low, perhaps you 'll want to key in the 
programs.• 

Load-80 

A couple thousand readers a month are 
now sending for Load-80 cassettes, which 
contain the major programs in each issue 

Utilities and 
Software Speedups 

for the TRS-80 
Models I and III 

~PM measures the rotational speed and variation of your 
di sk dri ves, and rev eal s a cqmmon 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 histor y . Recovers 
from severe errors. Documentati on explains how to adjust 
dri ves. Use RPM monthly fo r best results, 

:32 -48K Model I or III disk: $24.95 

XTEND40 

Con verts 35-track diskettes to 40 tracks in 15 seconds, 
Requires your 40 t rack dri ve and DOS, 

32-48K Model I disk: $1 9 ,95 

DVORAK 

Software Translator con verts your keyboard to high s peed 
DVORAK layout, Includes press-on labels. 

Typing Tutor hands-on program teaches you to touch-type 
in DVORAK, Requires t ranslator (abo ve), 

:32- 48K Model I or III disk: $1 9.95 each 

PRO 
FASTER 

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 re vi ew in Personal 
Computing, May, 1981. 

H .-4 8 K Model I or III, tape and disk! $29.95 

QUICK COMPRESS 

Small (27 6 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 

Specia.1s: 

FASTER+ QUICK Compress! $39,95 
DVORAK Translator + Typing Tutor: $34.95 
NEWSCRIPT + LABELS: $115,00 

S~ecify Mode! I or Model III when ordering, We ·accept checks, M/C, VISA, money orders, C.O.D, (add 
$~,00), and .e ven cash. No Purchase Orders, please, Add 6% tax in Calif., and 10'1', shipping outside 
North America. Specials expire October 3 1, 198 1. 

Box 839 I No. Hollywood, Ca. 91603 I (213) 764-3131 
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DEMAND THE MOST 
FOR YOUR 
WORD PROCESSING 
DOLLAR? 

THEN MOVE UP 
TO PROSOFT'S 
NewScript • • • 
• Easy-to-use Full Screen Editing 

Typeahead - never loses keystrokes 
• Headings, Page Numbering, Centering 
• Form letters, Big Documents 

Global search and change 
• Double-Width, Underlining 
• Sub-scripts, Super-scripts 
• Table of Contents, Indexing 
• Proportional font right-margin 

justification on 737, 739, L.P. IV , D.W. II 
All 12 MX-80 fonts + underlining 

• Italics on GRAFTRAX MX-80 
• Supports Diablo, Microline, Anadex 

160 pages of excellent documentation 
includes "EZEDIT', "EZSCRIPT", self­
study tutorial, and hundreds of examples 

• Runs under TRSDOS, NEWDOS, NEWDOS/80, 
LDOS, DOSPLUS. 

• Requires 48K TRS-80 with one disk drive . 
• Specify: Model I or Model ill. 

NewScript 
Mailing Labels Option 
Special: NewScript + Labels 

Order from your local dealer. or from: 

PRO~ 
v 441 

(213) 764-3131 

$ 99.95 
$ 29.95 
$115.00 

I 

-
Dept. C, Box 839 • No. Hollywood, CA 91603 
ORDERING INFORMATION: We accept checks, MasterCard, VISA, Money Orders, 
C.0.D. (add $2.00) and even cash. Please, no Purchase Orders. Calif. residents add 6% 
tax, 10% outside North America. 

NOTE: 
Some features work only if your 
printer has the mechanical 
capability. 

.,.see List of Ad•ert/sers on page 354 
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8'0 ACC~~!!~! 

One of the most unexpected events at 
Comdex 81-The National Spring 

Conference & Exposition for Independent 
Sales Organizations held in New York, 
June 23-25-was the discovery of a new 
accounting package. The Bookkeeper is 
available from Universal Software Studios 
Inc., 179 Smith St., Gallatin, TN 37066. This 
system, written in Cobol for the Model II, 
offers an integrated accounts payable 
and receivable, payroll and general ledger. 

To the best of my knowledge this sys­
tem has a unique file structure. Only one 
master file is maintained for all customer, 
employee and vendor names and address­
es. This means growth in any application 
f i le will not cause the system to run out of 
space. This is an important advantage in a 
floppy-disk system. 

Even more interesting is the elimination 
of transfer entries between applications. 

Data is entered directly into accounts 
receivable and payable ledgers. At the 
same time, a simultaneous entry is 
created in the daily activity journal. This is 
the only journal contained in the system. 
Entries in the daily journal are automatic­
ally balanced. When the daily journal is 
printed, a summary journal entry is 
automatically created and posted into the 
general ledger. In this manner, control is 
developed over daily activity and the sales 
and purchase journals are eliminated. 
Since the general ledger has been updat­
ed it would be possible to generate an es­
timated financial report. 

The need for a daily financial report is 
questionable; however, the ease of sum­
marizing for reporting will certainly facili ­
tate preparation of regular monthly finan­
cial reports. In fact, simplicity of opera­
tion seems to have been the major objec­
tive of the Bookkeeper's designer. All ac­
counting applications are called from a 
single menu. As you might expect, this 
menu is quite cluttered. Despite this, it is 
easy to select the appropriate application 
program. 

Application programs are grouped into 
five areas: general ledger, payroll and spe­
cial functions; and accounts payable and 
receivable. 

Under each of these areas, tasks are 
preceded by a code number. For the gen-
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" .. simplicity of operation 
seems to have been the major 

objective of the Bookkeeper's designer." 

eral ledger functions area, there are 10 
tasks numbered 1-10. Under payroll, there 
are five numbered 20- 24. Under accounts 
payable, there are three numbered 40-42. 
Accounts receivable has five and there 
are eight special functions. To extend the 
system into applications such as fore­
casting , a provision is made to call a sub­
menu. In all, 32 different functions can be 
called from the main menu. 

To familiari ze potential customers with 
the use of the system, Universal Software 
offers a demonstration disk. Accompany­
ing this disk is a well written 80-page man­
ual which serves as an instruction guide 
to the system's features. Naturally, the 
demonstration disk does not contain all 
the programs required to maintain the ac­
counting system. Missing, for example, is 
the end-of-the-month closing program. 

Universal Software has provided a com­
plete roster of employees, chart of ac­
counts, customer and vendor lists. With 
all data in place, it is quite easy to prepare 
an impressive list of reports, ledgers and 
sample checks. I gather from their materi­
al that the demonstration disk may be 
used as a training aid by new customers. 
If so, it is most effective. It provides a com­
plete introduction to the system and its 
unique features. 

Since much of the system activity will 
be devoted to file maintenance, the pro­
grammers have attempted to make file up­
dates, additions, and deletions as easy as 
possible. On entry into the file inquiry 
mode the message appears " File Number 
?" A file can be selected by keying in 
99999, accessing an alphabetic search 
routine. Typing in as many letters as you 
know will cause the program to search the 
file and stop at an account that has the 
letters selected. Since that account will 
be displayed in context, the missing ac­
count number will be quickly located. If 
the desired account is not on the screen, 
you can backscroll or advance the dis­
play. If the file is located or the search 
proves fruitless, the escape key provides 
an exit. 

If a new name and address account is 
required , keying in 99998 will call the new­
account entry routine. The account num­
ber will be automatically assigned. Once 

this has been completed, the computer 
will request you to designate how the file 
will be used. Keying in a response to that 
question displays the data entry format. 

Once a valid account number is en­
tered, a sub-menu is displayed to call the 
application desired and the data entry or 
change the routine. Within an application 
the same format is used to enter data or 
inquire about data previously entered. If 
the inquiry mode is selected, it is neces­
sary to step through each line on the 
screen before the next invoice is dis­
played .. . a time consuming process. Af­
ter the last item on file is displayed, the 
program automatically returns to the " File 
Number?" screen. 

After 37 pages of descriptions, explana­
tions and sample exercises, most people 
will be glad to follow the author's advice 
to "take a break." 

Although there are many automatic fea­
tures such as self-balancing payable and 
receivable entries (the offsetting journal 
entry to payables is automatically made 
when a purchase invoice is entered), the 
system never seems to run out of control. 
All entries and correcting entries are 
logged and appear in the daily journal. A 
printout of this journal serves as an audit 
trail to the original transaction . If any en­
try is required to a sensitive area such as 
the payroll ledger or a general ledger ac­
count adjustment, a user password is re­
quired. If the resulting general ledger ad­
justment throws the books out of balance, 
no financial reports can be printed until 
the imbalance is corrected. 

I noticed entries into the system do not 
generate any feedback control totals. 
Such totals will be required if a post-in­
voicing entry to accounts receivable is 
made. Since I was working with an incom­
plete demonstration disk, an invoicing 
module was not included . I would expect 
such an option to be obtained unless the 
invoice volume was quite small. 

The financial reports generated by the 
system include comparatives for the 
month and year to date. Although unex­
plained by the demonstration manual, the 
chart of accounts appears to have a 
" level " coding provision. If this provision 
is similar to other "level" coding methods 



THE BOOKKEEPERS 
TO ORDER CALL (603)447-2745 

Pragmatic Programs for Small Business 
If we don't use them we don't sell them 

• • • • • 
GENERAL LEDGER 

• • • • • • • e ACCOUNTS RECEIVABLE 
We call this program Intermediate Bookkeeper. It comes 

with a standard chart of accounts. Accounts can be 
changed or added up to a total of 110 accounts (including 
headers). This modification of accounts is done by the 
menu driven program - not by reprogramming. Posting is 
done from your checkbook and your sales summary. You 
post account number, check number, description (only if 
you want it), and the amount. Proof of balance is obtained 
by running an adding machine tape of checks and posting 
the total as a negative amount to the Cash in Bank account. 
The program will tell you whether you are in balance and 
if not how much your error is. A complete listing of all 
Items posted to any account is available on call. At least 
4400 entries can be posted and retained for any year. 
Reports print in an 80 column format on a printer and are 
standard Statement of Condition, Profit and Loss, and Gen­
eral Ledger Detail. Year to date totals; Period to date totals 
and percentages are given. 

One of the principals in this company uses the system 
In an accountinQ business. Several clerks have used the 
system. This years clerk was 14 and averaged 200 entries 
per hour. 

This Is the type of program you have been looking for -
one that is simple - one that is quick - one that saves you 
time instead of wasting it. 

Price ........... ............ $109.95 

• • • • • • 

• 
• 
• 
• 
• 
• 

Ann Rose, Our Accounts Receivable Clerk is not for every­
body. This Accounts Receivable program does not gener­
ate invoices, rather it is used to produce work lists and 
bills, and when applicable to post automatic charges and 
service charges. 

Our accountant uses this to prepare his own billing, 
however, the best use of this program would be a com­
pany that normally bills most of it's customers on a flat 
rote monthly basis such as a small garbage company or 
a small leasing company. Each control is set up on a pair 
of diskettes and can handle 328 accounts. A disk record 
is maintained of the last 18 transactions per customer . 
Each customer is assigned an account number by the 
machine when first entered. Customer lists can be listed 
in alphabetical order or in order of accc1Unt number. 
Bills are printed on plain white tractor feed paper (not pre­
printed) and take 55 seconds per bill to print (average) . 
Accounts with a zero balance do not print. Accounts can 
be deleted when no longer needed. Sorts ore done quickly 
except when initially entering a name into the system. 
We feel that a little time taken at the beginning is well 
worth the speed thereafter. Posting Is rapid but one has 
the chance to correct errors. At the end of each posting 
session a journal entry is prepared for posting to the gen­
eral ledger. Each posting stores date, invoice number, type 
of transaction, and amount on dlskett&. 

Price . .... ....... . ... . ...... $150.00 

• • • • • • 
Both programs require a Radio Shack TRS-80 

Model I or III w I 48K, 2 Disk Drives, and at least 
an 80 column printer 

MONEY BACK IF NOT SATISFIED 

• • • • • • • • • • • 
ORDER FROM Sturdivant and Dunn, Inc . ..-a2 

73 Washington St., Box 277 
Conway,N.H.03818 

Phone( 603)44 7-27 45 
TRS-80 is a trademark of TANDY CORPORATION 

• 
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~0 ACCOUNTANT 

I have seen, it should be possible to group 
the accounts when printing the financial 
statements. Another possible use for this 
feature might be creating departments. If 
these presentation methods are required, 
the vendor should be contacted for clarifi­
cation. 

In addition to the financial statements, 
the system contains a budgeting module. 
This module permits entry of a budget for 
each account on a month-by-month basis. 
A comparative budget report can be 
printed to compare the actual results with 
the plan. 

Within the limitations of the demonstra­
tion disk, I liked the system. It is easy to 
use and appears complete. At $2,495 it is 
not cheap but for a floppy disk Model II 
system, it is certainly worth looking at if 
an integrated system is desired. Unfortu­
nately, it is not suitable for a public ac­
counting practice. The reports generated 
do not meet the standards of reporting re­
quired and the system still does not retain 
detail beyond the current month. How­
ever, for a small business, the system 
might be ideal. 

Tandy General Ledger Package 

The professional accountant may have 
an opportunity to use the new three-disk 
Radio Shack general ledger package. Al­
though I received it too late to review for 
this month's column, a quick look through 
the system manual indicated this system 
could prepare a number of reports includ­
ing: balance sheets, profit and loss state­
ments, statement of changes in financial 
position, analysis of changes in working 
capital, cash flow statement, and state­
ment of retained earnings. 

Next month's column will be devoted to 
an evaluation of the Radio Shack system. 

Cornucopia Software 

Another late arrival , but usable immedi­
ately, was an updated version of the 
Cornucopia Software Editor for the Model 
II. The original version reviewed last 
month did not integrate into Model II 
Scrips it. The new version does . . . and 
what a pleasure. 

To use the new version, all that is re­
quired is to place the cursor over the docu­
ment to be proofed and press M. The Mi­
croproof program takes over. Your docu­
ment is read into memory and compared 
against the 50,000-word dictionary. At the 
conclusion of the comparison, a list of 
potential problems is presented on the 
CRT. After pressing Enter, each word in 
question is displayed and the user can: 

•Add the word to the dictionary; 
•Bypass the correction procedure; 
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•Correct the error; and 
• Display the word in context when the 

correction procedure is in progress. 

Once the selection process is com­
pleted, Microproof adds the new words to 
the dictionary and automatically corrects 
the misspellings. This is accomplished on 
the screen. Page by page, Microproof 
reads in the document and highlights the 
word being corrected. If the display-in­
context option had been selected, a 
prompt " replace with" is displayed in the 
highlighted area and the program pauses. 
After the document is completely correct­
ed, the Scripsit menu reappears. 

"With the software 
available for the 
micro, powerful 
packages for 

manipulating data 
can be obtained 

cheaply." 

This editor is a valuable addition to 
Scripsit and easy to use. During the 
limited time I have used the new Micro­
proof, I have found only two limitations. 
The file to be edited must be on the same 
disk the Microproof program is located 
and the repagination utility must be run 
before editing if double spacing is used. 
Apparently the entire file must be in a con­
sistent format for the editor to function. 
For those interested in this system, con­
tact Cornucopia Software, P.O. Box 5028, 
Walnut Creek, CA 94953. An integrated 
version is also available for Model I and Ill 
users. 

Mainframe Connections 

All the new software packages-ac­
cou nt i ng and non-accounting-have 
made the Model II a valuable stand-alone 
computer. However, it has not linked with 
the IBM mainframe. In the July issue of 80 
Microcomputing, Ed Juge of Tandy an­
nounced the availability of three software 
packages that are of interest. These 
packages-Reformatter Cat. #26-4714, 
3270 Emulator Cat. #26-4715, and 3780 
Emulator Cat. #26-4716-deserve more 

than a casual mention at the end of Ed's 
column. Properly employed they will pro­
vide the Model II with the ability to in­
tegrate into a large mainframe system. 

Consider the potential for a firm. With 
the software available for the micro, 
powerful packages for manipulating data 
can be obtained cheaply. If the data can 
be obtained from the firm's data base 
easily, the problems of entering data for 
applications such as tax planning and 
projections can be significantly reduced. 
Since these applications are usually in­
teractive, "what if" projections must be 
done on line. Large numbers of on line 
users could degr~de response time affec­
ting other applications. The ability of the 
micro to " off load" the planners from the 
main frame could significantly improve 
the data processing system for all users. 

This is called "distributed data process­
ing " and it is at the core of the new com­
munications networks announced by 
most major computer vendors. It is sur­
prising Tandy has not chose to advertise 
its potential in this area. With the enor­
mous amount of software available for the 
TRS-80 under both TRSDOS and CPM and 
national service availability, the Model II 
is a logical choice for use in any distribut­
ed processing network. 

Mass Software 

In my July column, I suggested a new 
user should stick with software packages 
that have wide distribution. This advice 
may be difficult to follow with mass distri­
bution software packages such as Radio 
Shack products. These products are all 
wide distribution products by the nature 
of Tandy's distribution system. Although 
this does not automatically mean they are 
" bug free," it does mean any major bug 
will be found and corrected immediately. 
You can imagine the irritation level in Fort 
Worth when hundreds . of dissatisfied 
users are calling in with program prob­
lems. 

Mass distribution of software has 
created a unique situation. Until this oc­
curred , a software package that had over 
500 users was considered a mass distribu­
tion product. The system "debug cycle" 
was measured in years and user groups 
were developed to make suggestions for 
product improvement. Now a system's life 
cycle has been radically altered. With 
1,000 systems distributed for the same 
computer, the "debug cycle" has been 
reduced to a few months. However, we 
still need business users groups to provide 
suggestions to the vendor. If there is any 
interest in forming such a group, please 
contact me c/o Oppenheim Appel Dixon & 
Co., One New York Plaza, NY 10004. • 



Now NRI takes you inside the 
new TRS-89 Model Ill microcomputer 

totra1nyou at home as the 
new breed o computer specialist! 

NRI teams up with Radio Shack 
advancedtechnologytoteach 
you how to use, program and 

service state-of-the-art 
microcomputers ... 

It's no longer enough to be just a 
programmer or a technician. With mi­
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-80TM 
alone have been sold), interdiscipli-
nary skills are demanded. And NRI can 
prepare you with the first course of its 
kind, covering the complete world of 
the microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the programmer 

gains practical knowledge of hardware, 
enabling him to design simpler, more effec­
tive programs. And, with advanced pro­
gramming skills, tl1e technician can test 
and debug systems quickly and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 

Training includes new TRS-80 Model III micro­
computer, 6-functlon LCD Bedm1an multimeter, 
and the NRI Discovery Lab with hundreds of tests 
and experiments. 

(TRS-80 is a trademark of the Radio Shack division of Tandy Co rp .) 

study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and avai lable for special help 
if you need it. 

You Get Your Own Computer 
to Learn On and Keep 

Send for Free Catalog ... 
No Salesman Will can 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, 
TV/Audio and Video , Digital Electronics, 
and more. Send today, no salesman will ever 
bother you. Keep up with the latest technol­
ogy as you learn on the latest model of the 
world's most popular computer. If coupon 
has been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 

NRI training is hands-on training, 
with practical experiments and demonstra­
tions as the very foundation of your knowl­
edge. You don't just program your computer, 
you go inside it. .. watch how circuits in­
teract. .. interface with other systems ... 

gain a real insight into r;,-R-M-NRI-s -h -1 - - ,,\, "'':~:~\.~"i'"i- - - - - - - -its nature. c 00 s . . ·,11~~,... ~ ~' McGraw-H ill Contmumg 8 ~ All C'Jreer coums 
You also work , . Education .Center ·<'::~"-- appro1~d under GI bill. 

With an advanced liquid t°j I 3939 Wisconsin Avenue ~-<' ,..._ .-" D Check for details 

t 1 d. 1 h d ··In• I "' Washington. D.c. 20016 ~..;.. ~.k-crys a 1sp ay an - • • ,,_,,. ~~ 
held multimeter and NO SALESMAN WILL CALL. \ ; -¥ ~. --- ·· 
the NRI Discovery Lab, Please check for one free catalog only. 
performing over 60 D Computer Electronics includ ing 

t · t Microcomputers 
separa e expenmen S. D Color TV, Audio, and Video S1~tem 
You learn troubleshoot- Servicing · 
ing procedures and gain D Electronics Design ·1echnology 

D Digital Electronics 
greater understa11dm· g of D Communications Electronics • FCC 

Licenses • Mobile CB• Aircraft • Marine 
the information. Both 
microcomputer and 

Name equipment come as part 
(Please Print) 

of your training for you street 

to use and keep. City/ Stale/Zip 

D Basic Electronics 
D Small Engine Servicing 
D Appliance Servicing 
D Automotive Servicing 
D Auto Air Conditioning 
D Air Conditioning. Heating 

Refrigeration, & Solar Tuchnology 
D Building Construction 

Age 

Accredited by the Accrediting Commission of the Nat ional Home Study Council #179--09t 
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News From 
KITCHEN TABLE SOFTWARE, INC. 

Early in 1981, one of the top program­
mers at Kitchen Table Software Corp., 

a fictitious supplier of innovative pro­
gramming forthe TRS-80, put the finishing 
touches on a brand new disk operating 
system, DROSSDOS BE, originally intend· 
ed as a replacement for DROSSDOS 1.1, 
reviewed in 80 Microcomputing several 
months ago. Unfortunately, the new DOS 
was compatible with no known computer 
system. A few ill-conceived but insur­
mountable bugs in the DOS made it im· 
possible to run on the Z-80 micropro­
cessor. The machine code used instruc­
tions that did not exist in the Z-80 chip. 

Rather than scrap the estimated 47 
person-years invested in developing this 
DOS, Kitchen Table immediately dis­
patched a staffer to Sri Lanka, long known 
as an oriental hotbed of solid-state high 
technology . There, arrangements were 
made for the development of an entirely 
new computer system, based on a new 
chip, the Z-79A, which was designed to in· 
elude the new instruction set. 

I'm happy to report that the innovative 
firm has undergone a name change to 
Kitchen Table, Inc., and has broadened its 
scope to include hardware marketing. 
Sometime this year, KTI will be importing 
the new micro, dubbed the TLS-BE by the 
manufacturer. The computer is of special 
interest to 80 Microcomputing readers, 
because it is 100 percent downward com­
patible with the TRS-80 Model I or Model 
Ill. 
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The Unbiased Report 

Because of my glowing reports on their 
earlier efforts, Kitchen Table asked me to 
prepare an equally unbiased report on the 
TLS-BE. I accepted a sample of the new 
micro (on loan only, we reviewers have 
scruples, too), and promised to give the 
machine a thorough workout sometime 
before the loan expires in 1991 . 

Less than three days later, the TLS-BE 
arrived. It took only five minutes to un· 
tangle the unit from the wadded paper 
packing (this later turned out to be the 
documentation), and to set up the 
machine. The TLS-BE consists of five ma­
jor components: a keyboard/CPU, CRT 
unit , expansion interface, tape drive, and 
a long spool of ribbon cable. Odds and 
ends included with the kit were some 
loose PC card connectors, solder, a 
soldering iron, and a stack of 8-track 
tapes. Following the instructions, I set the 
CRT on top of the expansion box, and 
quickly snapped the edge card connec­
tors onto appropriate lengths of ribbon 
cable. These were then plugged into 
likely-looking orifices on the keyboard, ex­
pansion interface, CRT and tape drive. I 
powered the contraption up, and, lo, the 
CRT sprang to life with the message 
"Memoly Size?" 

The keyboard is simplicity itself. To 
keep costs down, KTI elected to go with a 
non-standard keyboard . Instead of the 
familiar QWERTYUIOP array, the keyboard 
is laid out in a 16-key matrix, four keys on a 
side. Each of the 12 keys in the top three 
rows may be pressed in four directions,­
forward, back, left and right. This config· 
uration yields a possible 48 characters to 
be entered using only 12 keys. The bottom 
four keys are SHF (shift), CTL (control), 
ESC (escape) and TBA (to be announced). 
When one of these keys is depressed 
along with one of the upper 12, the result 
is uppercase. control characters and the 
Chinese alphabet. My source at KTI says 
the TBA key will be used to produce a 
selection of Japanese, Greek, Russian 
and popular Walt Disney characters. The 
company is still working on the character­
generator ROM, which is said to weigh 
over five pounds. 

by David Busch 

Character arrangement on the keys fol· 
lows a logical alphabetic order. KTI re­
ports that the TLS-BE will not be sold to 
touch typists under any circumstances. 

I broke the seal on my unit to look at the 
interior. The breadboard inside was im­
press ively arrayed with transistors, capa­
citors, a few ICs and other complicated­
looking gadgetry. A KTI spokesperson ex· 
plained that the TLS-BE makes extensive 
use of hard-wiring in place of the less ex­
pensive (cheaper) printed circuitry. In a 
similar vein, more than a dozen ICs have 
been replaced by the equivalent transis­
tors and other sol id-state components, to­
talling in the thousands. Those iniegrated 
circuits that were used, such as the Z-79A 
microprocessor, have been solidly sol· 
dered onto their connecting wires to keep 
the computer working reliably , even 
through the estimated 1200 degree tern· 
peratures that develop inside the key­
board when the computer is left on for 
more than 30 minutes. Stainless steel was 
used for the keyboard case so the entire 
unit can function as a heat sink. 

On to the CRT: It is not necessary to 
connect the CPU to the monitor. Instead, 
an unshielded RF modulator built into the 
computer automatically transmits direct­
ly to the CRT and any other television re­
ceiver within 100 yards. The monitor sup­
plied with the TLS-BE was a generous 
19-inch unit, which had Des Plaines Holi· 
day Inn engraved on its top. Resolution of 
the image compared favorably to that of 
the TRS-80, which was unfortunate. We 
had hoped for better. However, I wel­
comed the addition of a Horizontal Hold 
button to my CRT controls. 

The TLS-BE monitor provides the popu­
lar green screen favored by many com­
puterists. However, and I believe this is 
unique to the industry, this unit allows the 
user to adjust the tint of green to suit per­
sonal preference. I added a touch of ma­
genta to warm the image a bit. 

Though I have learned that KTI plans to 
allow purchasers to start with a basic 
TLS-BE, and upg rade their systems a com­
ponent at a time, the expansion interface 
is practically a necessity, even for first­
time purchasers. First, without the expan­
sion box, the CRT wobbles uncontrollably, 



for it is supplied with only three feet on the 
bottom. Second, and perhaps more impor­
tant , a// of memory is contained within the 
expansion interface. Both the ROM and 
RAM chips reside permanently in the op­
tional interface. This possibly explains 
why the basic TLS-8E (keyboard, CRT and 
tape drive) is priced at $99, while the ex­
pansion interface carries a $599 price tag . 

The good news is that the interface is 
fully supplied with a 16K ROM, 54K of 
RAM (yes, the Z-79A can address 70 thou­
sand memory locations), a disk controller, 
RS-232 board, and other goodies. These 
can be put into service by the user with 
minimal wiring and soldering. 

The Tape Drive 

Special mention has to be made of the 
tape drive supplied with the TLS-8E. KTI 
has chosen to eschew the popular Kansas 
City and less popular Radio Shack stan­
dards for its own unique cassette 1/0 sys­
tem. I don't understand the electronics, 
but I do appreciate the hardware: The TLS-
8E makes effective use of an ordinary 
eight-track tape recorder. This innovative 
tack makes several new features possi­
ble. Now one can record eight different 
programs on the same length of tape. By 
setting the recorder in monaural mode, 
and switching among the tracks and 
channels, users can store more than 250 
megabytes of program material on one 
80-minute eight-track tape! 

Alternatively, programs can be stored 
on four tracks, and the other four used for 
recording stereo music. The TLS-8E tape 
drive is the only microcomputer tape 1/0 
device of which I'm aware that is supplied 
with interchangeable face plates to fit 
both GM X-body cars and most Toyota 
dashboards. The biggest drawback is that 
the tape cannot be rewound. Once a pro­
gram has been CSAVED, or CLOADed, the 
user must fast-forward through the entire 
tape to get back to the same point. 

This brings us to one peripheral that KTI 
did not send me to test-disk drives. I 
thought that odd, because it was the off­
shoot of DOS, DROSSDOS 8E, that 
spurred the creation of the computer in 
the first place. However, I have inspected 
the Kitchen Table literature carefully, and 
was able to glean a few details about the 
disk drives. I filled in the gaps with a long 
telephone conversation with KTI techni ­
cal personnel. 

The company's product development 
people combined features from many dif­
ferent drives in designing the KTI 100. The 
units are single-sided, 35-track, 40 ms 
track-to-track drives fully rated for single­
or half-density operation. A rheostat that 
emerges from the top of the case allows 

the user to alter the speed of the drives 
plus or minus ten percent. 

Design of the drives is unusual to say 
the least. Great emphasis has been 
placed on simplifying those components 
prone to breakdown, to provide greater 
reliability. For example, the write-protect 
tab sensor and door-open sensor have 
been eliminated entirely. As a matter of 
fact, the KTI 100 has no door at all. The 
user simply slips in a disk and enters the 
desired command at the keyboard. The 
drive cone clamps the disk when the 
motor starts, although it is sometimes 
necessary to jiggle the disk a bit to ensure 
proper centering and mounting. There is 
no LED on the front of the unit to indicate 
that the drive is operating. KTI spokes­
people point out that the noise generated 
by the motor is sufficient indication. The 
stepper arm makes a grinding sound as it 
moves across the disk surface, so it is fair­
ly easy to tell which drive is actually being 
accessed. 

"The TLS-BE 
makes effective use 

of an ordinary 
eight-track 

tape recorder." 

The KTI drives are supplied with lami­
nated fiberboard cases. The units are 
compact because no power supplies are 
incorporated in the drives themselves. KTI 
deemed the 1250-watt supply built into the 
TLS-8E keyboard sufficient for all periph­
erals. Though the voltage supplied ( + 5 v. 
and - 5 v.) to the drives can vary as much 
as 37 percent, the rh eostats on top of the 
drives can compensates for fluctuations as 
needed. KTI also provides circuit dia­
grams for a simple rewiring , allowing the 
user to dim the room lights when the disk 
drives are not in use. 

DROSSDOS 8E is the standard operat­
ing system supplied free with the disk 
drives. Mandatory Zaps are available for 
only $4.95 per month. 

What about the compatibility with the 
TRS-80? Kitchen Table insists that their 
new computers should be 100 percent in­
terchangeable with Tandy's micro for 
nearly any application. The key is the 
Z-79A processor. The Z-80's instruction 
set is a subset of the Z-79A's, which 

means that all machine language pro­
grams are directly transferrable. The 
Z-79A does have more than 114 additional 
instructions, such as SHOVE, DROP, 
FLIP, FORGET, and CREATE, which 
should be invaluable to creative program­
mers who don 't mind limiting their market 
to the 1000 TLS-8E owners whom KTI 
estimates will blanket the nation by 
mid-1985. 

The TLS-8E's Level XXll Basic, and Disk 
Basic supplied with DROSSDOS 8E, are 
similarly compatible with the Radio Shack 
equivalents for the Model II and Model Ill. 
KTI says that POKEs can be written into 
TLS-8E programs, and transferred directly 
to Radio Shack Model I and Model Ill com­
puters. The company does caution that 
the result might not necessarily be the 
same, however. 

For example, POKE 15360,65 in the 
TRS-80 will cause an uppercase A to be 
produced on the CRT screen. This same 
command in Level XXll instructs the com­
puter to zero 4K bytes of memory, begin­
ning at the starting address of the pro­
gram. This could conceivably cause prob­
lems to the unsuspecting programmer. 
KTI is planning to provide a Superduper­
map listing that will cross-reference the 
TLS-8E ROM with Tandy's. 

Some Level II features have multiple ap­
plications in Level XXll. DIM may be used 
to dimension an array. Without an argu­
ment, DIM will lower the brightness level 
of the CRT by 50 percent. CLS will clear 
the screen if used at the beginning of a 
subroutine. Otherwise, it causes the com­
puter to Cancel Last String. 

There are too many enhancements to 
Level II in the KTI TLS-8E to discuss here. 
For a computer that is not officially on the 
market yet, and which may never be im­
ported after this review is published, the 
TLS-8E has generated a great deal of in­
terest. Keep reading 80 Microcomputing 
for further developments from Kitchen 
Table, Inc.• 
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THE EXCLUSIVE ORACLE 

Q I have an alternate suggestion for Mr. John W. 
•Schrage of Chester, NJ, concerning his problems with 

the real-time clock and LNW board (EXclusive ORacle, May 
1981). Perhaps he has not seen the note at the bottom of page 
5 of the LNW users manual: 

'"If Floppy section is not installed, 
connect U23 pin 9 to ground. Note: U14 
(FD17718) must not be installed." 

Also advise him to check for etch shorts . Mine had one 
under an IC socket! Every time I tried to load a tape from cas­
sette, the UART would also become enabled, dumping all 
sorts of garbage onto the data line. 

Ron Kiyomura 
Huntington Beach, California 

A. It seems many of us never saw LNW's footnote on en­
abling the clock. Thanks to Ron and other readers who called 
my attention to it. That small print can save Mr. Schrage the 
$24.95 cost of the floppy disk controller. 

Q . I tried your " unlocking Reset" note (80 Applications, 
September, 1980), but it had no effect on the need for Break 
with Reset, and continues to show the memory size ques­
tion when pressed. I am enclosing a sketch of my interpreta­
tion of your instructions. I have tried all arrangements of the 
10,000 ohm resistor, but nothing worked except that by keep­
ing the switch closed I still had my original system intact. Did 
I goof somewhere? 

Dan Fielder 
Atlanta, Georgia 

A. My instructions might have been clearer, as you and sev­
eral other readers pointed out. The trace cut you need to make 
is found between Z32 pin 4 (Z39 on newer interfaces), a type 
74LS155 circuit, and Z23 pins 1and15 (Z50 and Z51 on newer 
interfaces). Your sketch shows you have cut the trace next to 
pin 4, which is not correct. 

A schematic of the trace cut is shown in Fig. 1. 
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by Dennis Kitsz 

Also, the Reset modification can be made to work for users 
of the LNW expansion board. The LNW design incorporates 
termination resistors clamping the data lines low (220 ohms 
to ground, 470 ohms to + 5 volts). Even when the disk control­
ler response is supposed to be in the invisible "tri-state" 
mode-your CPU should see all ones on the data bus (decimal 
255)-the LNW resistors force it to see zeroes instead. I have 
contacted LNW about this, but they feel the problem is in­
significant. 

If you are using the LNW board and wish to unlock Reset, 
you must replace the termination resistors with other values. 
Replace the 220-ohm resistors with 680-ohm resistors, and 
leave the 470-ohm resistors as they are. The lines will still be 
immune to noise (the reason for the resistors in the first 
place), and Reset works once again. This will also preven.t 
some unusual memory phantoming (the appearance of high 
memory where there actually is none) on LNW systems with 
only 16K expansion memory. 

Q. I have problems with speeding up my TRS-80. The mod 
works fine in. the high-speed mode as long as the program 
doesn 't use any memory from the expansion interface. I pur­
chased a 300 nanosecond memory from Godbout Electronics; 
my expansion interface was manufactured in January, 1980, 
and it does not have the buffered cable. I can 't understand 
what is causing this problem. 

Harry Ventin 
Wilmington, Delaware 

A. Speeding up the TRS-80 itself is not a hard task, but get­
ting an entire system to work at high speed can be a problem. 
First , let me refer you to a note that supplements the original 
high-speed modification published in February, 1980, since 
changes are required for the newer expansion interfaces-see 
80 Applications, " High Speed Update" , May, 1981 , page 54. 
This change speeds the memory selection in the expansion 
box, which Radio Shack set to a fi xed rate. 

A second change is made in the keyboard unit itself, and 
has been published in various forms in user group newslet­
ters. This second change is necessary in situations where any 
part of the memory-select circuitry is marginal , and will im­
prove reliability anyway. The simplest version: Locate Z69 in 
the keyboard unit, and find pin 5. You will see that a circuit 
trace goes off to the left, around, and back underneath Z69. It 
leads to pin 12. Cut that trace. Now attach a small jumper wire 
between pin 12 and pin 10. Assuming you have made both the 
changes to the expansion box and to the keyboard unit, your 
high-speed modification should work correctly. 

By the way, if you have a great deal of patience and good 
eyes, you can install a super speed-up kit available from Arch­
bold Electronics in Rancho Cordova, California. For about 
$45, you can double the speed of your machine. This board is 
also " intelligent ' ', monitoring the activity of the computer so 
it automatically slows down during disk access. Tripling the 
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speed of the computer is also possible with this board, by re­
placing the Z-80 microprocessor with a hotter Z-808, and ad­
ding a $20 delay line also sold by Archbold. 

Q. I bought an Expansion Interface on a trip to the United 
States two years ago. It is an old version with a black box 
cable, but no DIN plug connector. I have installed memory 
chips from Jade and Godbout. However, with the Ell switched 
on, I only get 15572 and not the full 48K in response to the 
Print MEM command. 

The Jade literature states: "You should be aware that there 
are some versions of Level II that do not give an indication of 
memory in the Ell. If you ask your machine to print the mem­
ory size and it gives you a number like 15572, this does not 
necessarily mean that the memory in the Ell is bad-simply 
that the software does not recognize its existence on a Print 
MEM command. Try reading and writing to the higher 
memory .. . " 

I am able to write to and read from memory. However, when 
I try to set the memory size above the 16K limit, the computer 
hangs up, and when I use a memory test program on the upper 
memory it says that it is practically all defective. Is there 
damage to my system? Does my AC current of 50 Hz create 
timing problems? 

Ken Lennan 
Brussels, Belgium 

A. First of all, the Jade literature is straight out of science 
fiction fantasy. All the Level II memory tests are the 
same-i.e., each potential memory location is read in order by 
the CPU. The complement of the value which has been read 
from memory is written back into the memory location under 
test. The new value is then read back. If the new value does 
not match the value written, the software assumes it has 
reached the end of usable memory. 

Apparently this test is failing at the beginning of Expansion 
Interface memory. In my answer to Mr. Ventin (above), I mem­
tion the change necessary to the keyboard unit to produce 
faster memory access. This is doubly important with the buff­
ered cable, which delays access about 20 nanoseconds 
longer. It's unlikely there is damage to the buffered cable, 
since other problems would show up. The 50 Hz power is ir­
relevant, except that your external power supplies wi ll run 
warmer (don 't enclose them in the slots provided in the expan­
sion box!). 

You should be sure to install the " twisted pair" modifica­
tion-known by various names including the DIN cable and 
the XRX-1 mod-because the buffered cable alone actually 
made things worse on some computers. These cables are still 
available at no charge from Radio Shack (or Tandy stores in 
Belgium) by special order. If you cannot obtain one, you can 
make your own using a six-pin DIN plug/jack pair. 

In either case, Radio Shack provides no instructions for its 
installation, so here they are: 

The twisted pair mod consists of three sets of wires 
(red-black, white-black, ahd green-black). Each pair of wires 
is twisted together in what is called " transmission line" con­
figuration , which helps shield external noise from these sen­
sitive select circuits. The female end of the cable connects to 
the keyboard unit, the male end to the expansion interface. 

•Open the keyboard unit and locate Z72. Identify pins 3, 5, 
8 and 9. Turn the board over; you will be attach ing the cable to 
the bottom. 

•Trim the bare ends of the female cable so that only 1116 

78 • 80 Microcomputing, September 1981 

inch (1 .5 mm) of tinned wire remains exposed. 
•On the bottom of Z72, solder the red wire to pin 5 (Row 

Address Strobe, or RAS), solder the white wire to pin 9 (Col­
umn Address Strobe, or GAS), and solder the green wire to pin 
3 (Memory Select Multiplexer, or MUX). 

•Solder each of the black wires to the three available 
points leading from Z72, pin 8 (Ground). 

•Find pins 1, 3, and 16 on the edge-card connector. These 
are the connectors normally used for RAS, GAS, and MUX. 
Cut all three foil traces leading from the edge connector. They 
will no longer be used, and are cut to lower induced noise. 

• Route the cable out the back of the computer.and re­
place the cover. 

•Now open the Expansion Interface and locate Z18 pins 1 
and 8, Z22 pins 12 and 8, and Z24 pins 2, 4 and 7. 

•Again trim the bare ends of the DIN cable (the male end 
this time) to 1116 inch (1.5 mm) of exposed wire. 

•Solder the red wire to Z22 pin 12, and its black partner to 
pin 8. Solder the white wire to Z18 pin 1 and its black partner to 
pin 8. Solder the green wire to Z24 pin 2 or 4 (they are connect­
ed by a circuit trace), and its black partner to pin 7. 

•Now locate pins 1, 3 and 16 on the Expansion Interface 
edge card connector. The pin numbers are silkscreened on 
the circuit board, and are not a mirror image of those on the 
keyboard unit. Cut these traces at the edge connector. 

• Route the cable out the front edge of the case, and close 
the unit. Tile mod ification is complete, and, together with the 
keyboard unit modification to Z69 explained in the letter 
above, should have your TRS-80 system running crash-free. 

Q . I have a TRS-80 Model I Level II 48K cassette and Stringy. 
Floppy system, and a brand new Epson MX-80. I am using 
Scripsit. While it works well by itself, I cannot use any of the 
special modes available with the MX-80. It is of course possi­
ble to have the printer primed for a special type of printing be­
fore Scripsit is loaded, but then one is locked into that particu­
lar mode. Can you help? 

Ranes C. Chakrovorty 
Salem, Virginia 

A. I can 't help, but Jerry Goodwin can. Jerry has developed 
a few programs to patch Scripsit. The first program is called 
SCRIPTR, which modifies Scripsit to enable use of MX-80 con­
trol codes, as well as: entry and reentry of DOS; program­
mable display; printing of graphics; insertion during printout; 
complete printing control; a macro facility ; and other 
features. SCRIPTR can be obtained from Jerry directly, and 
will be available from Instant Software for $40 within a month 
after you read this. 

In response to my request for you and other readers who 
only need the MX-80 control-code feature (for the moment), 
Jerry has also prepared another program called SCRIPT80 to 
do just that. Send Jerry $7 (or a disk and $5) and he 'll forward it 
to you: 1746 N.W. 55th Ave. #204, Lauderhill , Florida 33313. 

Finally, Jerry has offered to provide a customized patching 
program for SCRIPTR to allow its use with just about any 
printer on the market. Once you 've received a copy of SCRIP­
TR from Instant Software, send Jerry the complete specifica­
tions for your printer, together with $25, and he'll return you a 
patch program and a 25-page book of documentation within 
six weeks. 

How's that for service, Ranes? 



Updates 

Reader Lenny Greenberg asked in May's column about in­
terfacing 128 devices to the TRS-80, and my response includ­
ed the line "So here's part of a circuit you might use:" Un fortu­
nately, the schematic diagram was left out. So, Lenny, here is 
part of a circuit you might use (see Fig. 2). 

In the same issue, a gremlin crept into my explanation to 
Dave Hildebrandt of the TRS-80 scrolling routine. The routine 
works like this: 

LD 
LD 
LD 
LD 

HL,3C40H 
HL,3C40H 

DE,3COOH 
BC,3BFG 

(not 3C41 H) 
(not 37FH) LDIR 

The original explanation would have had a screen full of iden­
tical characters! Thanks to Dennis Thurlow for pointing out 
the error. 

Brian Donlon has written with a method of providing de­
bounce to EDTASM. Here it is: 

74154 

CS I CS2 

OUT 

Fig.2 

~ ~~5 OTHER 
I NOR GATES 

I 
) 

D FLIP·F LOP 

"The keyboard driver for EDTASM begins at 445FH. I re­
placed the routine here with the routine I found in KBFIX start­
ing at ?FDAH through ?FFF. There was only one jump that 
had to be changed. After loading this routine over the one in 
EDTASM, I changed the instructions now residing at 4402H 
from F2 E2 7F to F2 F? 43. 

starting at 43EFH, to use KBEEPFIX (80 Applications, 
February, 1980) and you won't have to change any instruc­
tions. Just use the routine starting at 7F98H through 
?FFFH."• 

"The code including the above instruction changes is 
shown in Fig. 3." 

"You can zero 4415H to 445FH. There is enough room here, 

43EO 
43FO 36 40 01 01 38 16 00 
4400 CB 01 F2 F7 43 C9 5F 
4410 A3 cs C3 FB 03 

QA 
C5 

Fig.3 

This is all it takes to say this or 143 other expressions wit h MICRO­
MOUTH' . Absolutely no software drivers or subroutines to load. 
MICROMOUTH' , the latest Circuit Cellar project can be used as an 
emergency annunciator, as an aid for the handicapped, for process 
control and automatic monitoring, and to add new dimensions to 
computer games. 

Sample phrases that can be programmed are : 
" THE TIME IS 4 HOURS 23 MINUTES .. (BEEP)" 
" NUMBER 4 IS 3.47 VOLTS " 
" THE SPEED IS 100 METERS A SECOND .. SLOW DOWN " 
Thousands of expressions can be added by changing the ROM chips . 

MICROMOUTH* is plug compatible with APPLE II and TRS-80* com­
puters. Directions are included for S100 , HB and parallel 
port operation . · 01GITALKER is a 1rademark of National Semiconductor Corp . 

Address your questions about the TRS-80 to Dennis Kitsz, 
Roxbury, Vermont 05669. 

5F 
01 

AE 73 A3 20 
DC 05 CD 60 

Complete Kit (Model I) ~ 150.00 

Assembled and tested: 

Apple 11 ....•........ ...............•........• $150.00 

TRS·BO Model I w/power supply, case, 

cable .......................................... $175.00 

TRS·BO Modal 111 ..•..........••........• $200.001 

08 
00 

• MICROMOUTH 1s a 1rademark of Microminl Inc 

The MicroMint Inc. ,,.. 310 

917 Midway 
Woodmere, NY 11598 
Dealer inquiries 
invited. 
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C1 QA 

To order call: 

1-800-645-3479 
In N. Y. 516-374-6793 
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THE ASSEMBLY LINE 
by William Barden, Jr. 

"Ada . .. was thoroughly 
disgusted with the support software 

. and reputedly attempted upgrades." 

P rogrammers have always been inter­
ested in how other people's software 

worked. Ada, the world's first program­
mer, was thoroughly disgusted with the 
support software on Babbage's Analytical 
Engine and reputedly attempted up-

code and to find out how a program 
works? It certain ly is. In this month's col­
umn, we' ll discuss some of the tricks of 
the disassembler trade, in a special report 
entitled "The Disassembly Line". 

grades. ' Why Disassembly? 

Given the commented source code for a 
particular Assembly program, it is some­
times virtually impossible to figure out 
what is going on. Without comments, the 
problem is quite a bit more difficult. With­
out source code, the problem is an order 
of magnitude more difficult. 

Disassembling can be an educational 
experience. You can see how Microsoft 
implements their code, and get a first-­
hand report of the programming expertise 
at Radio Shack. 

Is it possible to disassemble machine 

Secondly, disassembly may be neces­
sary to correct bugs in the program. There 
are some assemblers that will not assem-

MEMORY LOCATION OF INSTRUCTION MACHINE CODE DISASSEMBLER OUTPUT 

5522 CDB954 CALL 54B9 
5525 ED5B537C LD DE, (7C53l 
5529 DD4EIZ)IZ) LD c, (I X+IZ)IZ) l 
552C C9 RET 
552D ED5B537C LD DE, <7C53l 
5531 21627F LD HL,7F62 
5534 P.7 OR A 
5535 ED52 SBC HL•DE 
5537 212)12)5 JR NZ,553E 
5539 DD4EIZ)IZ) LD c, ( IX+IZ)IZ)) 
553C 37 SCF 
553D C9 RET 
553E CDIZ)D55 CALL 551Z)D 
5541 DD7EIZ)IZ) LD A, (I X+IZ)Ql l 
5544 91 SUB c 
5545 67 LD H,A 
5546 CDD953 CALL 53D9 
5549 7C LD A,H 
554A 91 SUB c 
554B 3812lC JR c,5559 
554D 3A647C LD A, (7C64l 
555(2) 91 SUB c 
5551 2612)12) LD H, QllZ) 
5553 69 LD L,C 
5554 19 ADD HL,DE 
5555 EB EX DE,HL 
5556 IZ)EQlQl LD c, Q)Q) 

5558 C9 RET 
5559 6C LD L,,H 
555A 26(2)(2) LD H,QllZ) 
555C DD7EIZ)Ql LD A, (I X+IZ)IZ)) 
555F 95 SUB L 
55612) 4F LD c,A 
5561 19 ADD HL,DE 
5562 EB EX DE,HL 
5563 C9 RET 
5564 AF XOR A 

Fig. 1. Typical Disassembly 
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ble LO A, (IX-3) properly; there are some 
operating systems that blow up on full 
diskettes; there are some Assembly mail .. 
list programs that will not handle address­
es in the 92692 Zip code. 

Thirdly, creeping elegance rears its 
beautiful head. Why not improve pro­
grams? Why not add underlining, escape 
sequences, and proportional spacing in 
Scripsit? I am firmly convinced that soft­
ware for the Radio Shack computer,s has 
become better because of the pressure of 
improved versions; without them, we'd 
still be at TRSDOS Version 1.0. The overall 
result is better Radio Shack software and 
a more competitive product. 

First, Load the Disassembler 

A disassembler is the inverse of an as­
sembler. It takes machine code in memory 
and converts it into the equivalent Assem­
bly program mnemonics. Take a look at 
Fig. 1. This is a portion of a disassembly of 
Scripsit. Because of copyright laws, the 
cpmments from the disassembly have 
been left out. 

You can see that there are no symbolic 
labels as there are in a typical Assembly 
program listing. All jumps are to absolute 
addresses. Also, it may be possible for the 
disassembler to get lost when it encoun­
ters data, buffer or unused areas. 

Fortunately, the disassembler will al­
most always get back into sync, although 
it is statistically possible for it to never 
recover from the point at which it first en­
counters garbage. 

Some disassemblers output the disas­
sembly listing to disk as a file. The file can 
then be edited and reassembled. Some 
disassemblers even provide labels in the 
disassembly. 

One of the first disassemblers was 
Small Systems Software's RSM-1 pack­
age. Apparat followed with their DISAS­
SEM. Two other excellent disassemblers 
are the Misosys DSMBLR, which provides 
labels, Equates, and Origin s and outputs 
to cassette or disk files, and The Alternate 
Source's Tasmon, which provides sym­
bols and disk files. (The Tasmon package 
is a powerful monitor, one of the best I've 
seen.) All disassemblers provide output to 
the system printer. 
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THE TRS-80* DATA COMMUNICATIONS SYSTEM FOR THE EIGHTIES 

D
. } 

• 1rect connects tb your 

home telephone i?ck 

•Installs in a minute 

•Program swappinQ mode 

plus terminal mode 

•All software included 

The MODEM-80 and your TRS-80 Model I Level 2 
disk or tape system make the perfect combination 
to maximize your data communications capabili­
ties. 

This direct connect, auto dialing/answering 
modem will transmit programs and data between 
MODEM-80 equipped TRS-80 systems. In addition, it 
will transform your computer into a full-function in­
telligent terminal. And, no RS-232C interface is re­
quired, so tape-based systems do not need an ex­
pansion interface. The result is the lowest priced 
data communications system of its type available 
anywhere. 

Program-swapping with your friends is a snap 
with the MODEM-80. Both mach ine-language and 
BASIC programs can be easily exchanged over the 
telephone line. And, accessing your favorite com­
puter club bulletin board or any other Bell 103-type 
compatible time-sharing facility is no problem 
either. 

The TRS-80 to TRS-80 software, included with the 
MODEM-80, extends your system 's BASIC language 
with 8 new commun ications-related functions. 
These can be easily incorporated into your own 
BASIC programs allowing , for example, " computer 
vs. computer" competitions. BASIC programs are 
also provided which support disk, tape and memory 
transfer of programs and data, including automatic 
line error detection and re-transmission. This ap­
proach combines function with flexibility, reliability 
and ease-of-use. 

• No RS232C interface is 

required 

• Lowest price ever 

When operating in the intelligent terminal mode, 
you have over 35 functi ons from which to choose. 
These include 8 user-definable function keys, baud 
rate selection from 25 to 300, forward and backward 
buffer scrolling, parity control, full and half-duplex 
operation, disk and tape file load and save, auto­
matic dialing, parallel printer support . . . the list 
goes on and on. 

You can install a MODEM-80 on your system in 
one minute. The ribbon connector plugs into the 
back of your keyboard or expansion interface. 
Power is provided by your computer's power module 
so no additional 110 V outlets are needed. An exten­
sion cable with standard miniature phone plugs is 
included for direct connection to the telephone line 
and there is even a spare jack to plug in a phone, if 
desired. Since the TRS-80 bus is extended through 
the MODEM-80, you can leave the unit permanently 
connected and still plug in other devices as you ex­
pand your system. 

The MODEM-80 complete with all software and User 
Guides is only U.S. $219.00** plus U.S. $5.00 for 
shipping, handling and insurance. We accept 
money orders, VISA and MasterCard. The 
MODEM-80 hardware has a 90 day manufacturer's 
warranty. 

INTRODUCING TOMORROW'S 
PRODUCTS-TODAY! 

··subject to Canadian rate 

of exchange at lime of pu rchase 

TO ORDER CALL 416·923-7961 ANYTIME 
AND ASK FOR ICROM 'S ORDER DESK 

"T RS-80 is a 
tradema rk of 
Tandy Corp. 

ew OR WRITE 

'~-\ \ ICROM ENTERPRISES LTD. v 4o 
\' 1240 BAY ST.-SUITE 505 
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THE ASSEl1BLY LINE 

ing with a disassembly of Disk Scripsit, a us-modify it as required for your own 
5200 START moderately hard program to disassemble. uses. 
5202 TITLE MSG 
F7F7 VERSION MSG. INSERT MSG 
5C69 SMALL MSG AREA 

Finding the Messages Look for the Message Out Routine 

69C3 LARGE MSG AREA +TABLES 
6FB9 SMALL MSG AREA 
7452 TWOMSGS 
77BF TABLES+ LARGE MSG AREA 
7AA4 END 

Fig. 2. Rough Map of Scripsit 

Next, Get a Listing 

The next step in disassembly is to get a 
disassembly listing. You may have to do 
some fancy relocation footwork here, de­
pending upon the disassembler. Some 
disassemblers provide a disassembly 
from a disk file, making it unnecessary to 
relocate the program to be disassembled. 
Tasman relocates itself, a neat trick for a 
monitor program. 

The starting address of the file to be 
disassembled may be obtained automati­
cally by NEWDOS' LMOFFSET or other 
utility programs. At the worst, you can 
find the area loaded by clearing memory, 
loading the file by a DOS Load or Basic 
System command, and scanning memory 
to see which areas have been loaded. 

Once the file has been loaded, disas­
semble it from beginning to end. If the pro­
gram is any size at all, you'll wind up with 
a number of pages with approximately 50 
instructions per page or 50 instructions 
per 100 bytes of program. 

For illustrative purposes, we' ll be work-

6F3D BA CP D 
6F3E C0 RET NZ 
6F3F 70 LO A,L 
6F40 BB CP E 
6F41 C9 RET 

Set the listing aside for a while. Like the 
Shadow, it has the power to cloud men's 
minds at this point. We're going to chop it 
down to size by the next step. 

Use your monitor, dump program or De­
bug to print out the ASCII equivalent of 
the memory area you just disassembled. 
Here again, you may not be able to do this 
easily. At the worst, write a short Basic 
program that uses PEEKs, or simply scan 
the area visually by disk Debug. 

You must now correlate the ASCII with 
the disassembly listing. The Scripsit pro­
gram we're using as an example uses 
many messages; other programs may not 
have more than few. Write the message 
opposite the starting point on the disas­
sembly listing. In the case of Scripsit, this 
will probably take several hours. 

What you now have is a disassembled 
listing with all messages denoted. In addi­
tion to messages, you may also have ta­
bles of ASCII values, which probably ap­
pear to be senseless. A rough map of 
Scripsit at this point is shown in Fig. 2. 
The first byte of every message in Scripsit, 
by the way, is the length, in bytes, of the 
message following. At this point the 
10,400 bytes of Scripsit have been re­
duced to about 9, 100 undefined bytes-­
not bad for a start. The step-by-step pro­
cess now turns into an art, not a science. 
We' ll offer some hints at how to continue, 
in a rough priority that has worked for 

6F42 21F26F LO HL.6FF2 
~PEAT HOW MANY TIM ES' MESSAGE 6F45 CDC86B CALL 6BCB 

6F48 CDFB6B CALL 6BFB 
6F4B FE01 CP 01 
6F4D 2 8F3 JR ~~ 6F42 ~oms'°'"""'' oor 
6F4F F5 PUSH 
6F50 FD3611FF LO <IY+11l .FF 
6F54 21DD6F l~~LL HL' 6 FDDI 'ENTER REPEAT COMMAN D' MESSAGE 
6F57 CDC86B 6BCB 
6F5A CDD652 CALL 5 2 06 
6F5D F1 POP AF 
6F5E 32317C LO (7C31),A 
6F61 FD3502 DEC ( I Y+0 2) 
6F64 280B JR z,6F71 
6F66 CD0460 CALL 6004 
6F69 3A3E7C LO A, <7C3E> 
6F6C CDE85 2 CALL 5 2EB 
6F6F 18F0 JR 6F61 
6F71 FD36l 100 LD <IY+11l,00 
6F75 C9 RET 

Fig. 3. Finding Message Out Calls 
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Having the message locations, we can 
now look for the message-out subroutine. 
With such a large number of messages, 
we should find many references to such a 
routine. Sure enough, there are many Call 
6BC8s, each one preceded by an LO HL, 
XXXX instruction, where "XXXX" is the lo­
cation of the message. 

Mark each call (two dozen or so) with 
the message to be output, as shown in 
Fig. 3. Since Scripsit messages are often 
associated with the function to be per­
formed, you 're essentially mapping the 
areas of the program by function, as 
shown in the figure. The Control R com­
mand, or Repeat, in Scripsit displays " Re­
peat How Many Times", waits for an input 
of the repeat count, and then displays 
" Enter Repeat Command". We can see 
from the figure that this is the sequence at 
location 6F42H. We can strongly suspect, 
therefore, that this is the portion of the 
program associated with the Repeat com­
mand. 

Decoding the Tables 

Scripsit uses many special Break se­
quences, where a Break key press is fol­
lowed by the message " Special Com­
mand?". An input of a one-character com­
mand is then done-A for Replace, T for 
Tab, ? for system query, and so forth . 
Scanning our ASCII dump (or using Debug 
in the ASCII mode) we see a likely looking 
string at location 6AE4H-WPl?TSLFRD­
HSCVE. Each character corresponds to 
one Break special command. This is more 
than coincidence. What else can we de­
duce from the table? 

With a table of this type, it's a good bet 
that there is a corresponding jump table 
of addresses somewhere else in memory. 
The index to the command character is 
used to access the jump address. Sure 
enough, the 14 addresses following the 
string at 6AE4H all look like valid address­
es in the Scripsit program area, when 
transposed in Z-80 least-significant, most­
significant fashion. There's a good possi­
bility that there 's a one-for-one relation­
ship between the two tables. 

15 References to these Locations 

F 6F76 AF XOR A 
F 6F77 CD7CGF CALL 6F7CH 

6F7A 1812 JR 6F8EH 
5 657C 07 RLCA 

5 References to this Location 

Fig. 4. DISASSEM Reference Notation 



The Newest NEWDOS/80 Version 2.0 
For Model I And Model Ill 
THE HOTTEST DISK OPERATING SYSTEM FOR THE 

TRS-80® COMPUTER IS NOW READY FOR THE MODEL 
Ill AND VERSION 2.0 IS READY FOR THE MODEL I. 
MANY ENHANCEMENTS AND ADDED FEATURES 
SUCH AS NEW COMMANDS MAKE YOUR COMPUTER 
MORE POWERFUL! $149.00 

• DOUBLE DENSITY ON MODEL I 
Use of the LNW DOUBLER or the PERCOM 
DOUBLER to expand storage 80% under 
NEWDOS/80 Version 2.0, mixing single 
and double density specifications without 
any patches. 

• SINGLE DENSITY ON MODEL Ill 
Will allow the MODEL Ill to read disks from 
MODEL I and to write disks the MODEL I 
can read, making it easy to move programs 
between the two machines. 

• EXPANDED DIRECTORIES 
Directories can be expanded three times 
the normal number of available entries, 
even on DOS disks. This is extremely useful 
when using double density. 

•DYNAMICALLY MERGE IN BASIC 
To allow sections of BASIC programs to be 
deleted and replaced with lines from a disk 
file during program execution. Also allows 
merging of non-ASC 11 format files. 

•SELECTIVE VARIABLE CLEARING 
Allows the programmer to keep some vari­
ables and release the space used by the 
rest ; also, specific variables may be erased 
releasing the space they use. 

(CALL OR WRITE FOR MORE INFORMATION ON OUR 
COMPLETE LINE OF PRODUCTS AND HARDWARE 
REPAIR SERVICES FOR YOUR TRS-80 COMPUTER) 

·~ a~Apparat, Inc. v 264 

4401 South Tamarac Parkway 
Denver, Colorado 80237 

(303) 7 41-1778 
"On-going Support for Microcomputers" 

TR S ·80 1s a reg1s 1ered trade mark of Tand y Corporation 

..-See List of Advertisers on page 354 

•PAGE SCROLLING IN BASIC 
Scrolling has been modified to allow the 
user to display programs page by page, in 
addition to the regular line scrolling. 

• REPEAT FUNCTIONS 
Keys in MODEL I repeat when held down. 
Entering "R" as a DOS command causes 
the previous DOS command to be repeated. 

• ROUTING FOR DEVICE HANDLING 
To send input and output from one device 
(display, printer, keyboard, etc.) to others or 
to a routine in main memory. 

• DISASSEMBLER OUTPUT TO DISK 
The Disassembler will now write a source 
code file to disk, which the editor assembler 
can read and edit. 

• CHAINING ENHANCEMENTS 
Features to allow chain files to be written 
from SCRI PSIT; also, chaining may be 
switched on and off without changing 
chain file positioning, and may be executed 
via CMD "xxx" and DOS-CALL. 

• SUPERZAP 
has the ability to scan diskettes or disk files 
to find the occurences of specific values. 
Also will generate disk file passwords and 
hashcode. 

• FAST SORT ROUTINE 
basic function CMD "O" provides direct 
or indirect in -memory sort of multiple 
arrays. 

• MERGING OF NON-ASCII BASIC 
PROGRAMS 

e BASIC SINGLE STEPPING 
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**SPECIAL** SPECIAL** 
TRS-80 ADD ON DRIVES THE A55Ef18LY LINE 

IMMEDIATE DELIVERY 

SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 

COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

INCLUDES : 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 

2 INTERFACE, INC .,.. 24s 

I 
20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341-7914 

VISA AND MASTER CHARGE ACCEPTED 

DISK-80 
EXPANSION INTERFACE 

FOR THE 
TRS-80 MODEL I 

• Disk controller (4 drives) 
• Hardware data separator 
• Buffered TRS-bus connector 
• Real-t ime clock 
• Printer port (optional) 

ASSEMBLED & TESTED 
with 16K RAM ... . ...... $329.95 
Centronics Printer 
Port add . 
with 32K RAM add 

DISK-80 pc board . 
Printer/Power Supply 

pc board ........ . 
Complete Kit with 16K 

RAM and Printer Port . 

. $ 50.00 

. $ 50.00 

. $ 48.00 

$ 16.00 

. $275.00 
The DISK·BO EXPANSION INTERFACE is Radio 
Shack hardware and software compatible and carries 
a 90 day warrantee including parts and labor. 
Includes user's manual and power supply. 

Call 1-800-645-3479, in N.Y. 1-516-374-6793 
or write : The MicroMint Inc. 

Deal er 

917 Midway ~ Giliii!!iii1 
Woodmere, NY 11 598 llllliill ~ 

o! Tand1 Cor11. 
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Many large programs with dozens of 
functions will make considerable use of 
tables. Look for them to provide clues to 
the location of program functions. 

To get ahead of ourselves, it turns out 
that the addresses in the second table 
represent the commands in reverse order. 
The sequence, in the jump table at 6AF3H 
is for E, V, C, H, etc. (We discovered this 
after decoding the scan-and-branch rou­
tine at location 58FOH .) 

We can now search for tables using a 
similar format. A table at 6AD1 H of 
WLMCNI is fo llowed by six addresses, 
and these are obviously two tables of the 
same structure. Knowledge of Scripsit 
provides the clue. These tables are associ­
ated with the responses to Break ? com­
mands, such as Report Length, Memory, 
etc. 

A third table, at 77BFH, holds the string 
RTBJCVWLPFH, followed by 11 address­
es. After some thought, we conclude that 
this is associated with format line pro­
cessing ->RM= X TM = X, etc. 

Having the addresses for each of the 

5200 Title, In itialization 
5300 Get Character 
5400 Small Subrout ines 
5500 
5600 
5700 Messages 
5800 Block Mode 
5900 Scan Table SR 
5AOO Unknown 
5BOO 
5COO Messages 
5DOO Disk 110 Subroutines 
5EOO 
5FOO Printer 
6000 Read Keyboard 
6100 
6200 Unknown 
6300 Cassette Subroutines 
6400 
6500 Hyphenation 
6600 Special Processing, UART 
6700 Special Processing 
6800 
6900 ? Processing 
6AOO Message Area 
6BOO Messages, Tables 
6COO ASCII/Binary, Other Subroutines 
6DOO Deletion, Window 
6EOO 
6FOO Special, Repeat 
7000 Messages 
7100 Unknown 
7200 
7300 
7400 Messages 
7500 Format Line Processing 
7600 
7700 
7800 Messages 
7900 
7AOO Unknown 
7AA4 End 

Fig. 5. Rough Scripsit Structure 

branch points, we can now label each sec­
tion of code with the function involved, 
further mapping the disassembly func­
tionally. 

Separate into Subroutines 

We' re now past the easy part. From 
here on in, it's a question of seeing what 
the code does. At this point we can look 
for obvious subroutines and functional 
blocks. We already have a good idea 
where many of the large functional blocks 
are from the jump table addresses. How­
ever, there are probably a myriad of small­
er subroutines that are below the func­
tional blocks in structure. 

The Apparat DISASSEM provides some 
useful hints to the location of subrou­
tines. A reference table at the end of the 
disassembly lists all references to values 
of zero through FFFFH. References to ad­
dresses with in the disassembled area 
may define subroutines, especially if 
there is more than one reference to the ad­
dress. The number of references to each 
location is also displayed to the left of the 
location value on the disassembler listing, 
as shown in Fig. 4. 

Code looks like a subroutine when a Re­
turn terminates the code segment, espe­
cially if registers are POPped from the 
stack directly before the Return . One can 
work backwards from the end of the sub­
routine to find the subroutine entry 
point(s), possibly ind icated by a number of 
PUSHes to save registers. 

Another method of finding subroutines 
is to scan the reference table or memory 
(using Debug or another monitor) for ad­
dresses associated wi th specific func­
tions. This is the disk version of Scripsit, 
and we know that somewhere within the 
code are calls to the TRSDOS 1/0 subrou­
tines. These are fairly easy to find at loca­
t ion 5E13H on, where there are consecu­
tive Calls to INIT, Close, Open, Read and 
Wri te. The Disk 1/0 calls are described in 
the Radio Shack TRSDOS manual; almost 
all programs using disk will use the TRS­
DOS Disk 1/0 routines to avoid a non-· 
standard disk 1/0 structure. 

Other obvious addresses to look for in 
Model I code are 37E8H (printer), 3801 H 
(keyboard row 0), 3COOH (start of video 
memory), OEXH (serial port) and OFFH 
(cassette). 

Defining the Structure 

At this point the structure of the pro­
gram (or lack of it) has been fairly well de­
fined . Don't expect the structure to follow 
a beginning, middle, and end format, or 
even an upper, middle, and lower level 
structure. In this case, Scripsit isn't bad, 
but even here calls to the line printer are 
sprinkled over 10K, instead of being in one 



S "'IE/on Software and Hardware for nv ~ , TRS-80® . . . 
NEWDOS/80 version 2.0(specify Model I or Ill) $149.00 
Flextext I $29.95 

Utilize the additional features of the 737 / 739 under 
Model I or Ill Scripsit"' 

Flextext II $29.95 
Utilize the additional features of the NEC spinwriter 

under Model II Scripsit" 
Flextext 80 (available soon) 

Utilize the additional features of the MX-80 
under Model I or Ill Scripsit" 

Chextext $79.95 
Spelling checker for Model I and Ill word processing 

Microclinic $24.95 
The ultimate in memory and disk diagnostics 

Meal Master $24.95 
Meal planning and grocery shopping aid 

Sprint 80 $14.95 
Creates your own custom serial printer driver 

Professional Football Predictor $29.95 
Let your TRS-80 pick the winners 

Bionic Basic 
Expand you r Model I disk basic features 

$74.95 

Interactive Business System $500.00 
An inventory control system for manufacturing 

Micro Accounting System $489.00 
The finest general business package we've seen 

HELP/CMD $14.95 
Adds "HELP" feature to NEWDOS/ 80 version 1.0 

MISCELLANEOUS 
Apparat's Data Separator $29.95 
16K TRS 80 or APPLE memory kits $19.95 
9 112'' x 11 " blank white, tractor feed paper, full box $24.95 
9112'' x 11" blank white, tractor feed paper, half box $14.95 
14112'' x 11 "green bar.tractor feed paper,full box $34.95 
3112'' x 15/1 6" 'tractor feed mailing labels $1 9 .95 
Model II add on drives (call for prices) 
Model II business software (call for prices) 

SERVICE CENTER SPECIAL 
Disk drive tune-up $29.95 
Complete-cleaning, alignment, and speed adjustment. 
With any tune-up you may purchase your choice 
1 box Verbatim diskettes $19.95 
BASF head cleaner $9.95 

APPARAT'S PROM BLASTER 
An eprom programmer for all 25 X X and 27 XX chips TRS-80"' 
MOD I & 111 or APPLE $149.00 
Bus Extender with power source, enclosure and 
5 card slots 

,,. See List of Ad•ertlsers on page 354 

$ 149.95 
$69.95 

NEW LOWER PRICES ON 
TANDON DISK DRIVES 

Complete with power supply, chassis & configured 
for TRS-80"' Model I or 111 

•Single sided 40 track 
•Dual 40 or Single 80 track 
•Dual sided 80 track 
•Special -2 Dual sided 80's 

Model I DOS and drive 
package add $54.00 
Includes above drives and 
NEWDOS/80 version 1.0-the 
established DOS. 

$295.00 
$425.00 
$515.00 
$999.00 

MODEL Ill SUPER SYSTEM 
Approximately 2.1 megabates of disk storage using 2 dual 
headed 40 track drives internally and 2 dual headed 80 track 
drives externally. 

$3299.00 
$1895.00 

with NEWDOS/80 version 2.0 
same as above with only 2 single 

sided 40 track drives(no DOS) 
NOTE: These Model Ill computers conta in Apparat installed 
disk drives and memory. They are warranted by Apparat, Inc. 
for 90 days. 
Attent ion Dealers: Call or write for information on our new 
dealer discount package. 

PRINTERS 
Call for our incredibly low prices on printers. 
All printers come with free cable. We carry: 

ANADEX CENTRONICS NEC 
EPSON OKIDATA DAISY WHEEL 

CABLES 
Printer cables $29.95 

(specify printer and TRS-80 Model) 
Disk Drive Cables 
2 Drive 
3 Drive 
4 Drive 
Extender Cable 
Special Cables 

$29.95 
$34.95 
$39.95 
$12.95 

(call for prices) 

More Savings••••• 
MODEL I DOUBLE DENSITY PACKAGE 

Converts a standard TRS-80 Model I to Double Density. 
LN Doubler-NEWDOS/80 V.2.0 & box of 1 0 Verbatim Diskettes. 

$330.00 value for only $269.00 • LN Doubler alone $149.00 

DISKETTES 
Double density-soft sectored-replacement guaranteed-Hard 
Hole protected. (5 '14' only) 
Verbatim Datalife 5 V•" 40 track $24.95 
Apparat's No Name 5 '14 ' 40 track 
Verbatim Datal ife 8" Model II 

FLIP SORT SPECIAL 
The ult imate file box filled with 
50 diskettes 5 '14' 
Fl ip sort alone 

$21.95 
$39.95 

$ 119.95 
$29.95 
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KEEPIT 3.0 
Enhances Level II Basic 

W rillen by Dennis Bathory Kitsz 

KEEPIT performs these functions: 

• S ingle-s tep a Bas ic program 
• Rese t Memor y S ize from Basic 
• Save a running program with variables 
• Save machine code or a me mory block 
• Res tore an accidenta ll y de le ted program 
• Obse rve & change memory loca ti o ns 

KEEPIT also features : 

Key boa rd debounce, audib le beep, and aut o­
repea t! KEEP IT 3.0 is writt en in machine 
la nguage and res ides in less than 1,000 bytes of 
high memo ry. EDTAS M so urce code is supp lied 
so the use r can re loca te KEEP IT to an y co nv en­
ient location. 

How to o rder KEEP IT: 

Leve l II users will wonder how they ever 
lived without it! KEEPIT 3 .0 is e x tremely 
va luable ;,s a time and fru stra tion saver! To 
receive your copy, send your name, add ress 
and just $9.95 to: 

~ ., .,..
138 1806 Ada S tree t 

i~t.Jl· Lansing, MI 489 IO 
~~ Ph. 5 17 / 4-85-0344 

~I or 487 -:3358 

Visa & Master Charge add 1%. 
C. 0 .D. add S / .. 50. 
A dd 75€ f or First Class Delivery. 
All orders shipped within 24 hours1 

TOTAL 

•

" .. _ DISKE.TTE 
BACKUP 

' I 

--~-. 
. . ~ 

DO NOT TAKE UNNECESSARY RISKS 
WITH YOUR SOFTWARE. 

If your diskette software library is not com­
pletely backed up, mail the order below im­
mediately! Or, if you are wasting disket tes by 
making backup copies of all your diskettes, 
your problem is so lved! Using DUMPLOAD, 
the total contents of your diskettes can be 
safely dumped to tape. The hi-speed tape op­
tion allows six 35 or 40 track diskettes to fi t 
on one C60 casette. This machine language 
utility wi ll pay for itself the first time one of 
your valuable programs will not load. 

• TRS-80 Model 1 16K - 48K 
• TRSDOS or NEWDOS80 Compatible 
• May be used to back-up TRSDOS, VTOS 

4.0, NEWDOS, MICRODOS, or data 
disks. (Single Density) 

• Tape verification routine included. 
• Single drive owners are no longer required 

to keep switching diskettes to create a 
backup. 

• Backup without having to remember 
Master passwords. -----------------------YES! RUSH ME MY COPY OF DUMPLOAD 

IMMEDIATELY 
-- $ 15.95 ON MY CAREFULLY PACK ED 

TRSDOS OR NEWDOSBO 
DISKETTE ENCLOSED ( riorit service) 

- -$16.95 on Casette --$19.95 on Diskette 

Name: ------------
Address: 

City: -------State: __ _ 

MAIL TO: 
Zip: ____ _ 

COMP LETE COMPUTER SERVICES v-496 
8188 HE ATHER DRIVE 
NEWBU RGH, INDI ANA 47630 
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THE ASSEl1BLY LINE 

functional module. The rough structure of 
Scripsit from the above tricks is shown in 
Fig. 5. 

The structure of a program is depen­
dent upon the standards of the program­
ming department and/or the standards of 
the individual programmer. If these are 
lax, so will be the structure. There is at 
least one company that generates many 
different versions of software for different 
systems by a meta cut-and-paste tech­
nique that produces software and must be 
a horror to maintain. (But then again, this 
company only generates the initial ver­
siof1, and doesn 't worry about mainten­
ance.) 

Making a Working Storage Table 

The next step is to start a list of vari­
ables. You could probably find the star­
ting point of the program and follow it 
from beginning to end, recording vari­
ables as you went along, but this is the 
hard way to go. Instead, start a list of 
memory locations roughly arranged in nu­
merical order and jot down new ones as 
you encounter them. Scripsit appears to 
make many references to locations be­
yond the end of the program (beyond the 
disassembled area). We could reasonably 
assume that these are locat ions that hold 
variables-Scripsit's working storage. 

Looking at the disk 1/0 calls in the 
5E13H area, for example, we find that they 
are called from the code immediately prior 
to the calls, from location 5D23H on. DE 
holds the DCB address for disk 1/0, and 
it's obvious that the DCB is located at 
locations 7CB1 H. That location is marked 
Disk DCB on our variable list. A further 
nugget is gleaned by noting that an ad­
dress of 7CD1 H is used on the IN IT call at 
5DAFH. This must therefore be the disk 
buffer of 256 bytes. This makes sense, as 

52A1 lllE3C 
5 2A3 F07135 
52A6 F03611l7BF 
52AA F03611l811l5 
52AE 218B6F 

5205 ES 
5 206 F03611l7BF 
5 20A COCC5F 
5200 F5 

7A28 56 
7 A29 21 ED5 C 
7A2C F03611l7BF 
7A311l C9 

the DCB is 32 bytes long in Model I TRS­
DOS. The 7CD1 H is marked Disk Buffer on 
our variable list. 

Variables or constants may sometimes 
be found within the program area, as is 
the case of the code at 6C81 H. We found 
that this code was a binary to ASCII sub­
routine from its association with the ?M 
processing, which prints the amount of 
memory used. One technique of binary to 
ASCII conversion uses a power-of-10 ta­
ble, and this is found at location 6CCAH 
with values of 2710H, 03E8H, 0064H , 
OOOAH, and 0001 H. 

Another good clue to the location of 
variables is the initialization code. Just 
about every program will " initialize the 
world " on startup. Scripsit is no excep­
tion, and the code at 5247H initializes 
working storage variables in the 7CXXH 
area, in addition to some within the pro­
gram itself. 

Add to the variable list as you continue 
to figure out the code. 

An interesting side note about disas­
sembling Color Computer programs-in 
the Color Computer, the video display 
memory can be set to a 512-byte page any­
where in memory. It is possible to execute 
a program and watch a graphic display of 
variables changing, in color! This is truly 
state-of-the-art disassembly and debug­
ging. 

Looking for Special Characters 

Another method of identifying pro­
cessing within a program is to look for 
unique characters. As an example, look at 
Fig. 6. The 8FH character is used as the 
cursor character in Scripsit, and it's not 
hard to find references to it at 52A7H, 
52D7H and 7A2DH, each of them associ­
ated with a load of the character into 

LO c,3c 
LO ( IY+35l, C 
LO <IY+lll7J,BF 
LO <IY+lllBJ,11)5 
LO HL, 6FBB 

PUSH HL 
LO ( I Y+lll?J ,BF 
CALL 5FCC 
PUSH AF 

LO o, <HLl 
LO HL,SCEO 
LO <IY+lll7J,BF 
RET 

Fig. 6. Looking For Special Characters 



(IY +07H). 

Beyond Disassembly 

You are now into the third level of disas­
sembly. This is the analysis that is the 
most tedious. Each code segment must 
be scanned and commented. Check off 
each code segment you are sure of and 
put a question mark by others. A typical 
commented disassembly is shown in Fig. 
7, which represents the ASCII to binary 
subroutine in Scripsit. 

Of course, there is no reason to decode 
segments in which you have no interest. In 
my particular case, I was interested in 
adding a proportional spacing capability 
to Scripsit by processing the output from 
the P,l,S command (print invisible lines to 
serial device). I disassembled Scripsit and 
looked for all references to the line printer 
address of 37EBH and to the serial port ad­
dress of OEXH. The additional work on 
Scripsit stemmed from a desire to up­
grade Scripsit. 

Along with the analysis of each instruc­
tion, you may want to run the program you 
have disassembled with Debug. With the 
disassembly, it becomes fairly easy to 
breakpoint the program at proper places. 

6C4C cs PUSH BC 
6C4D DS PUSH DE 
6C4E EB EX DE,HL 
6C4F 2 112!12!12!12! LD HL,12!12!12!12! 
6C52 12!8 EX AF.AF' 

Single-stepping may also be used if you 
are confused about program flow. 

The ultimate in disassembly is editing 
and reassembling the source file derived 
from the disassembly and analysis. If 
you 've reached this point, you now have a 
fully annotated source listing instead of 
the machine code you started with. 

How long does a complete disassembly 
take? That depends upon the proficiency 
of the programmer and the complexity of 
the program to be analyzed. Assuming 
that he has good tools to work with, such 
as a disassembler with a reference tab le, 
a good Debug package, and moderately 
hard code, it may take hundreds of hours 
for a program the size of Scripsit. But then 
again, we're talking about a complete dis­
assembly with comments for every in­
struction. To disassemble a program to 
add minor patches may only involve a doz­
en hours or so and be more than worth it 
to add desired capabilities. 

Please feel free to write to me about dis­
assembly methods or advice on disas­
sembly tools. I can't, however, send you 
annotated disassemblies of any copy­
righted software. Good luck in disassem­
bly.• 

ASCII DECIMAL TO BINARY 

SAVE REGS ENTRY: HL-STRING 
PNTRTO DE EXIT: HL= VALUE 

6C53 1A LD A, <DE>+-- CLEAR RESULT 

6C54 13 IN C DE SWAP?? 
GET NEXT ASCII 

6C55 FE9B CP 9B BUMP POINTER 
6C57 2825 JR z,6C7E TEST FOR? 
6C59 FE21 CP 2 1 RTN IF FOUND 
6CSB 3821 JR c,6C7E TEST FOR SPACE OR LESS 

6CSD CDFF53 CALL 53FF GO IF YES 

6C612l 281C JR z,6C7E TEST FOR LINE, PARA, PG, TERM 

6C62 FE2E CP 2E GO IF FND 

6C64 28ED JR z,6C53 TEST FOR PERIOD 

6C66 FE2C CP 2C GO IF FND 

6C68 212!12!6 JR NZ,6 C712l TEST FOR COMMA 

6C6A 12!8 EX AF.AF' GO IF DIGIT 
RESTORE 

6C6B 312!11 JR NC,6C7E RETU RN IF? 
6C6D 12!8 EX AF.AF' SWAP 
6C6E 18E3 JR 6C53 GO FOR NEXT 
6C712l 29 ADD HL,HL 

'~ N"2 

6C71 44 LD B•H SAVE N"2 

6C72 4D LD C•L N"4 

6C73 29 ADD HL,HL N"8 

6C74 29 ADD HL,HL N"10 

6C75 12!9 ADD HL,BC CONVERT ASCII TO BINARY 

6C76 D6312l SUB 312! NOW INC 

6C78 4F LD c,A NOW IN BC 

6C79 12!612!12! LD B,12)12) MERGE 

6C7B 12l9 ADD HL,BC LOOP FOR NEXT 
RESTORE REGS 

6C7C 18D5 JR 6C53 
RETURN 

6C7E D1 POP DE 
6C7F Cl POP BC 
6C812l C9 RET 

Fig. 7. Hand-Commented Disassembly 

•ew 
Produc-es 
For the TRS-ao· 

MODELS l&i 
Dlialital 110 Pore 
; +teaching,••:",'"•!•' 

Control the outs1 e wor rem as1c I =I or machine language; 8 TTL outputs, 
~ inputs, assembled and tested PC 
Board to simplify construction. Helpful 
newsletter teaches beginners interface 
techniques . All necessary hardware , 
custom front panel, and reference 
manual inc luded (order connector 
below) $47.00 . . . newsletter $2.50 

TTY-linterface 
~ 

••••• low cost printout 
Convert any ASC II or Baudot teletype 

~ to a TR S-80 printer; no expansion 
interface needed $62.00; optional loop 
supply $30.00; write for more info. 

•Radlioteletype • 
L w wireless ·computerllnk' 

The lowest cost way to get into the 
world of " ATTY" . Shortwave listeners 

u can now use their TRS-80 to monitor 
foreig n and domestic news services. 

~ 
Amateur radio operators can also 
transmit to their ATTY friends. Simple 
to install hardware. easy to use soft· 
ware (with many features not found on 

[?!-""'-'~ most teletype systems) .. . $95.00; for ·- detai led information request our flyer. 

LIGHT * PEii 
with sophisticated software 

•• 
Add excitement to your so ftware . 
L TPEN-80 adds five new functions to 
Basic; in an instant. pick any (X,Y) 
point or character posit ion on the 
screen simply by pointing the pen!; 
enhance games ... simplify user entry 
$27.00; (all software included). 

Phone-MODEM 

• RS-131 not neededl 111 
The low cost alternati ve to buying 
an expensive RS-232 interface and 
modem. The PHone mODEM emulates 
these funct ions in software. greatly --- red uc ing th e amou nt of hardware 
needed. The PHODEM connects di-
rectly to you r phone line and can even 

•• \\,\,\,\,\,\ \\ ' '1111 
dial directly from the TRS-80 key-
boa rd. Get in touch with the informa-
tion services at a price anyone can 
afford! •••.oo [Jfithe CUSTOM 
TRS-80! 

.. a gold mine of information on TRS-80 interfacing , 
especiall y helpful to API0-80 users. innovative new 
mass storage systems. and many other projects to 
expand the uses of vour TR S-80 at low cost. $29.00 

co••ECTORS 
MODEL I (40 pUI) .. MODEL J (SO pin) 
. .. allows the user to connect to the expansion 
port of the TRS-80; included is an information sheet 
describing the signals available on the buss and 
how to use them ; also a special section revealing 
the secrets necessary to use the Model 3 buss . 
(order 1 connector for each API0-80 
-you purchase\ soecifv model 1or3; $7.50 

Postage paid within USA ... foreign orders remit 
U.S. funds pl us extra postage. For instant informa-
tion on our products call our recording phone 
line (or write) for our new flyer. 

.5i ilfE.1i @for more info. call@ u 717/733-47&9 
J1J electronic innovations 
~ I Box 4034 LANCASTER PA 17604 

v' 139 

80 Microcomputing, September 1981 • 87 



Special Grand Opening values on complete TRS-80™ 
Model Ill systems and disk drives, now through Sept. 15, 1981 ! 

A.M. Electronics, Inc. has created the most powerful and 
rel iable TRS-80™ hardware and software systems available to 
get your system up and running. Take advantage of special 
Grand Opening values like these: 

New TRS-80™ Model Ill now with disk drives 
Model Ill with dual 80-track disk drives-704K of reliable disk 
storage on on ly two drives. System features two double-density 
80-track drives, 48K RAM, AM. Electronics controller board. 
Complete, ready-to-run I $2,295 

Model Ill with dual 40-track double-density disk drives, 48K 
RAM and AM. Electroni cs controller board. Complete, ready­
to-run1 $1,895 
DOS-PLUS operating system for TRS-80 Model Ill. $69.95 

New! MAKE SQ© now available for Model Ill 
Converts Model I single-density 40-track or Model Ill double­
density 40-track standard diskettes into Model Ill double­
density 80-track-readable diskettes. $29.95 
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New Teac disk drives, complete with power supply, 
case and one-year warranty 
Teac 40-track disk drive. $265 
Teac 80-track disk drive with 1 Oms access time. $375 
Teac 50F dual-headed 80-track disk drive with 1 Oms access 
time. $499 

Disk drive cases & power supplies 
5Y2 -inch single drive unit with case and power supply. $85 
5Y2 -inch dual drive unit with case and power supply. $120 
8- inch single drive unit with case and power supply. $150 

More Grand Opening Specials! 
16K 200 nanosecond RAM memory chip. $2.00 each 
Disk drive extender cable. $8.95 each 

Free Disk Drive Guide 
Get your concise and fact- filled guide from AM. Electroni cs, 
written in engaging Question I Answer style. Call or write us to 
order your Guide today1 ,....452 



Also, we specialize in complete, powerful software 
packages for business. Put your TRS-80™ to work for you! 

Dealer I Service Center 
Record Package 
This package, built in several modular 
packages, can be used separately, or in 
combination as a complete system .. The 
modular units are self-contained. When 
combined, they will make the most 
complete and comprehensive service 
center bookkeeping / record-keeping 
package on the market. 

A complete history of customer repair 
files is maintained on-line. Customer files 
can be accessed by account number or 
customer name. The information file 
includes customer name, address and 
telephone number, make of unit, service 
dates, name of servicing technician, 
services performed, and total billed. This 
information can be called to the screen 
or printer as a total list, or by the last 
service date. 

The customer records module can 
post to accounts receivable module, 
payroll module and our Inventory Control 
System. 

A Model I computer, with four 80-track 
drives, or a Model Ill computer, with two 
80-track drives will hold approximately 
1,800 customers and records. By adding 
additional drives to the Model Ill , more 
than twice this amount of information 
can be maintained. By switch ing 
diskettes in drives, the capacity is 
unlimited. 

Versions of Dealer Service Center 
Record Package are available for Auto 
Dealers, Mechanics, TV Repair Centers, 
Electronic Technicians and Appliance 
Repair Centers. $199.95 

Order Entry (With 
Invoicing & Inventory) 
Orders are composed of name and 
address information (with optional 
company name), method of shipment, 
method of payment, items on order, 
quantities, prices, description, and stock 
number. The system also prints invoices. 

At point of shipment, inventory is 
automatically updated and dollar sales 
recorded. Shipping charges are logged 
and shipping date recorded. All entries 
may be edited and partial shipping is 
permitted. The inventory module allows 
checking and updating stock, inventory 

See your nearest 
A.M. Electronics, Inc. dealer 

Here is a partial listing of authorized A.M. 
Electronics. Inc. dealers: 

ARIZONA 
Simulek Computer Produc ts 

PO Bo:it 13687 
Tucson. Arizona 85710 

Microcomputers, Inc. 
4322 E Fa irmont 

Phoenix . Arizona 85018 

CA LIFORNIA 
RAC Products 

3200 Krngh1swood Way 
San Jose. Cahlornra 95148 

CONNECTICUT 
Mountain View Software 

Mrrybrook Road 
Danbury. Connec1rcu1 06810 

Compuler Services ol Danbury 
14 Summit Street 

Danbury . Connec11cu1 06810 

DIST . OF COLUMBIA 

Program Slore 
4200 Wisconsin Ave . N W 
Washington. DC 200 16 

FLORIDA 
Compu ter Worlds 

2232 East Bay Dnve 
Clearwater . Florida 33516 

Adventure In ternational 
507 East St reet 

Longwood. Florida 32750 

All Syslems Go 
105 West Plant Street 

Winter Garden. Flot1da 32787 

ILL/NOIS 
JH Compuler 

1950 Sliter Road 
Aurora . lllrno1s 60504 

AAA Chicago Computer Center 
120 Ches tnut Lane 

Whcehng. lll1no1s 60090 

Midwest Compuler Peripherals 
1467 S Michigan Ave 

Chicago. llhno1s 60605 

MASSACHUSETTS 
Small Business Sys tems Group 

6 Carlisle Road 
Westford. Mass 01886 

Omnitek Systems 
1899 Main Strec1 

Tewksbury. Mass 01876 

Computer Plus 
245A Great Road 

Lt!Ueton. Mass 01460 

MICHIGAN 
Adapts-

600 28th Street 
G rand Rapids. Michigan 49509 

Remarkable Software 
1508A Defense 

Muskegon. Michigan 49441 

James Buller 
438 Eas1 Lake Stree1 

Petoskey, Michigan 49770 

Eigh t Bil Corner 
722 Evanston Avenue 

Muskegon. Michigan 49442 

Soll Sector Marketing , Inc . 
6250 M1ddlebell Road 

Garden Cily. Michigan 48 135 

Matrix Sollware 
3 15 Manon Avenue 

Big Rapids . M1ch1gan 49307 

Breeze Computing 
PO Box 1013 

Berkley. Michigan 48072 

NEW HAMPSHIRE 
Hardside 

6 South Street 
Milford. New Hampshire 03055 

NEW JERSEY 
Floppy Disk Services 

40 Misty Morn Lane Norlh 
Trenton. New Jersey 08638 

NEW MEXICO 
Rocky Mountain Engineeri ng 

4749 Southern. S E 
Albuquerque. New Mexico 87108 

NEW YORK 
John D. Owens Associa tes. Inc. 

12 Schubert St reet 
Staten ts1and. New York 10305 

8 .T. Enterprises 
171 Hawkins 

Cen1ereach. New York 11720 

NORTH CAROLINA 
Alpha Technology 
1201 Wicker 0 11ve 

Raleigh . Nor1h Carohna 27604 

OHIO 
Electron ics Unlimited 
824 East 14th S1ree1 

Ashtabula Ohio 44004 

OREGON 
1300 Centre Elec lronics 

13Q06th Street 
Umahlla. Oregon 97882 

PENNSYLVANIA 
Stevens Radio Shack 

562 Nutt Road 
Phoenixville. Pennsylvania 19460 

TEXAS 
Oualily Sollwa re 

11 500 Slemmons Expressway 
Dallas. Texas 75229 

reports, sales reports, shipping charges, 
etc. 

Order Entry is a complete order entry 
system, designed for almost any retail 
and / or wholesale bus iness. Its capacity 
is upward-expandable from a dual 40-
track Model I system: 1,750 inventory 
items, 385 orders per diskette. $ 199.95 

Thepow.,beh;:d J .. 11 
'""""'"~rlJ 

Inventory Control System 
This system gives the user complete 
access to and control over an unlimited 
number of inventory items. (Note: It has 
been found that systems containing 
more than 13,000 items are difficult to 
handle, from a maintenance time 
standpoint. Operations, such as Block 
File reoganization can take more than 3 
hours.) 

As presently configured, a Model I 
computer with one 40-track drive will 
hold 1,925 items, or for a four-drive 
system a total of 6,625 items. Four 80-
track drives will hold in excess of 13,000 
items. A Model Ill computer, with two 40-
track drives, will hold about 13,000 parts. 
If required, A.M. Electronics can modify 
both the program and hardware 
configuration to allow on-line storage of 
an unlimited number of items. As the file 
becomes larger, maintenance 
operations take longer. Average search 
time is six seconds, with 12 seconds the 
longest time. 

Upon program initialization, the user 
specifies the item number and 
description digit length. This allows for 
item numbers up to 23 alpha-numeric 
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, received to stock, or 
sold from inventory. Complete printout 
capabilities are available through the 
printout menu. 

Item information includes: item 
number, description, supplier, re-order 
point, cost, wholesale and retail selling 
price, quantity, on-order, and total sold. 
The re-order point is calculated by the 
program, based on number of items sold 
over a period of time. The time period is 
established at program initialization. 
$199.95 

Geta sample 
software printout-Free! 
Call or write us to get sample program 
printouts for these programs, or if you 
need more information. We' ll be happy to 
send it to you. 

A.M. ELECTRONICS, INC. ,,..452 

Ann Arbor: 3366 Washtenaw Ave. , Ann Arbor, Ml 481 04 (313) 973-2312 Store Hours: Monday-Friday 10-6, Sat. 10-5 
Grand Opening of our Radio Shack Authorized Dealership at: 11 1 North Grand, Box 1071, Fowlerville '. Ml 48836 (517) 223-7281 

Attention Dealers, OEM's & Distributors: Call us for details on our attractive pncrng. 

, .. TRS-80 is a trademark of Tandy Corp Prices subject to change without notice. 
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NEW PRODUCTS 

50 Programs for 
The Pocket Computer 

50 Programs in Basic for Home, School 
and Office, is a collection of new software 
especially written for the TRS-80 Pocket 
Computer. 

The booklet features such Basic pro­
grams as: Pocket Datebook, Profit Com­
puter, Metric Converter and Deposit 
Doubler. Each will run without modifica­
tion on the Sharp PC-1211 pocket com­
puter and with only minor modifications 
on any Basic microcomputer. 

The publication, priced at $9.95, is 
available from ARCsoft Publishers, P.O. 
Box 132EM Woodsboro, MD 21798. 

Reader Service v 325 

Dairy Herd Management 

Dairy Herd Computer Services has 
released a Dairy Herd Management pro­
gram available for the TRS-80 Model 11 , 
64K with printer. 

With over twenty report categories for 
dairy herd management and statistics, 
this program records complete animal 
history, milk production, and medical 
history. 

The program costs $699. A compatible 
calf program costs $179. For more infor­
mation contact Dairy Herd Computer Ser­
vices, 870 Mesa Drive, Arroyo Grande, CA 
93420. 

Reader Service v 181 

Mobile 
Entertainment Robot 

The DC-2 is a mobile entertainment 
robot. It features complete mobility, mod­
el airplane-type radio controls, Sony color 
tv set/monitor, Audiovox components, 
and a turning head controlled remotely in­
side a protective dome. 

If you wish more information on this 
mechanical man contact The Android 
Amusement Corporation, 2650 Myrtle 
Ave., B-7, Dootson Industrial Park, Monro­
via, CA 91016. 

Reader Service,,-180 
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Software 
Development Station 

A new series of microprocessor devel· 
opment systems enables the Model I or 
Model Ill with at least 32K of RAM to serve 
as a software development station for a 
variety of single-chip processors. 

Each system is a unified editor/assem­
bler and shares a common operational 
structure with uniform procedures for pro­
gram entry, modification, assembly, and 
source file handling. 

Each system is available for $75 on 
TRS-80 cassette (500), or the Model Ill 
disk. For additional information contact: 
Allen Ashley, 395 Sierra Madre Villa, 
Pasadena, CA 91107. 

Reader Service v 345 

On Genealogical Topics 

Genealogical Computing is a bi-month· 
ly newsletter by the people who created 
the " Family Historians" bulletin board. 

DC-2 Robot 

It includes a directory of genealogy-ori· 
ented programs, information on comput­
erizing family research records, program 
reviews and articles on genealogical top­
ics. 

Edited by Paul and Saralou Andereck, it 
is available for $2 an issue, or $12 for six 
issues from Data Transfer Assoc., 5102 
Pommeroy Dr., Fairfax, VA 22032. 

Reader Service v 177 

Medical Software 

A new software package is available 
that permits complete patient and office 
record maintenance for medical offices 
on the Model I and Model Ill equipped with 
a printer and disk drives. 

The Medical Office System Software 
can store up to 3960 patient accounts on 
the Model I, or up to 4200 accounts using 
the Model Ill. 

The package is priced at $299 from Tan­
dy/Radio Shack, 1800 One Tandy Center, 
Fort Worth, TX 76102. 

Reader Service v 334 

New Model Ill System 

Level IV products announces the 
TRS-80 Model Ill computer with four MPI 
model B-92 double head, double side, 
80-track, 51/4-inch disk drives. The system 
sees them as eight separate 80-track 
drives. 

Level IV has used the Radio Shack disk 
controller board, thereby maintaining full 
serviceability and compatibility with other 
standard software. 

Prices begin at $1,859 from Level IV 
Products Inc., 32461 Schoolcraft Rd., 
Livonia, Ml 48150. 

Reader Service v 174 

It Takes a Thief! 

It Takes a Thief is an adventure game in 
which you teach your computer how to be 
a thief. 

The object of the game is to steal as 
many items of value as you can and get 
away. 



A tape version for the 16K Level II and 
the 32K disk system are provided on op­
posite sides of a cassette, for $10 from 
RanDob Computer Paraphernalia, P.O. 
Box 1662, Boca Raton , FL 33432. 

Reader Service v 329 

A Magazine on Cassette 

Chromasette Magazine is a monthly 
magazine for the TRS-80 Extended Basic 
Color Computer. It is " printed" on a 
cassette tape. 

The cassette contains si x to eight pro­
grams that directly load and run on the 
Color Computer. Included each month are 
games, tutorials, utilities, and practi cal 
programs. 

The cost is $45 for a one year subscri p­
tion (12 issues) or $25 for a half year. For 
more information contact: Chromasette 
Magazine, P.O. Box 1087, Santa Barbara, 
CA 93102. 

PMC-81 

Reader Service v 339 

Table Top Robotics 

MiniMover 5 is a table-top robot arm 
that can be run with a Level II TRS-80. Con­
trolled by stepping motors, the arm is a 
five-jointed unit with a parallel linkage 
gripper and 17.5 inch reach . 

Possible applications for the Mini Mover 
range from computer games, computer­
ized construction and computer assembly 
to computer art. 

The Arm unit is priced at $1 ,695. For 
more information contact Microbot, 1259 
El Camino Real , Suite 200, Menlo Park, CA 
94025. 

Reader Service v 169 

Robotics Reference 
And Applications Manual 

Th e MiniMover 5 Robotics Reference 
and Applications Manual is available for 
$16.95. 

The manual goes beyond the operation 
of the company's light-weight arm and cov­
ers other robotic units available on the 
market. It is written for those interested in 
learn ing manipulator operation; subjects 
incl ud e mechanicals, elect ronic/com­
puter interfaces, software and mathemat­
ics. 

For more information contact Microbot, 
1259 El Camino Real , Sui te 200, Menlo 
Park, CA 94025. 

Reader Service v 170 

MiniMover-5 

USER REFERENCE 
AND 

APPLICATIONS MANUAL 

i.>' ., C::.::.,:·.~ 1':'..~jlv; 
r.,,_,,._, 1<11·~?--c..-.· 

Mini Mover 5 and Reference Manua l 

The PMC-81 

Personal Micro Computers has added 
the PMC-81 to it s TRS-80 Model I work­
ali ke product line. 

Thi s micro has 16K of memory, 14K of 
ROM, util izes a Z-80 chip and provides a 
keyboard, cassette interface and video 
monitor interface. The PMC-81 uses the 
EXP-100 Expander to add interfaces for 
minifloppy disks, printer, RS-232C and 
S-100 bus. 

It retail s for $740 or $939 with the 
VDM-81 green monitor screen from Per­
sonal Micro Computers, Inc., 475 Ellis St. 
Mountain View, CA 94043. 

Reader Service v 331 

On Musical Applications 

The next time you want to compose 
music and experiment with a variety of 
sounds, read Musical Applications of Mi­
croprocessors, by Hal Chamberlain. 

The author explores digital micropro­
cessors, sound, music synthesis and ap­
plications for the more powerful 16-bit 
micros. 

The book is available for $24.95 from 
the Hayden Book Company, Inc., 50 Essex 
St. , Rochelle Park, NJ 07662. 

Reader Service v 328 

Bookkeeping Products 

Bookkeeper II, a new group of book­
keeping products for CP/M-based and 
Model II systems, is written in Microsoft 
Basic. 
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NEW PRODUCTS 

The software includes general ledger, 
accounts receivable and payable, fi xed 
asset, payroll capabilities and more. It is 
also useful for maintenance of tax tables, 
W-2 forms, quarterly tax reports, and 
more. 

Bookkeeper II is available at $600 per 
module or $1 ,500 for the complete pack­
age. Contact Data Train, Inc., 840 NW 6th 
St. , Suite #3, Grants Pass, OR 97526, for 
more information. 

Reader Service .,,. 327 

MTI Offers 
Dual Disk System 

Microcomputer .Technology, Inc., is 
now marketing an upgraded Model Ill sys­
tem. 

MTI expanded the memory of the basic 
16K Model Ill to 48K bytes and added the 
MTI double density, dual disk drive sys­
tem. The system is fully compatible with 
the Radio Shack DOS and peripherals. 

This product sells for $1 ,998 from Micro­
computer Technology, Inc., 3304 W. Mac­
Arthur Blvd., Santa Ana, CA 92704. 

Reader Service .,,. 175 

Compact Joystick Control 

A joystick-controlled pair of 100K Ohm 
linear-taper pententiometers is now avail­
able. 

This compact (1 7/16-inch square) joy­
stick control is intended for a variety of ap­
plications, from radio controlled model 
cars to video games. 

It is available for $4.95 from Radio 

The Basic Handbook 
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Joy Stick Control 

Shack stores. For more information, con­
tact Tandy/Radio Shack, 1800 One Tandy 
Center, Fort Worth , TX 76102. 

Reader Service .,,. 161 

Mailing List Program 

Demi-Mail is a TRS-80 Model I and Ill 
compatible mail ing list program. It has 
three to five-line address formats, 26 
record types in a single file, five and nine­
digit ZIP codes, five print and display op­
tions, individual and global delete func­
tions, user defined dates for each file and 
variable-size compressed data fields, to 
provide disk efficiency. 

It can also merge name and address in­
formation with word processing files for 
list processing. 

It is available for $24.95 from Demi­
Software, 6 Lee Road, Medfield, MA 
02052. 

Reader Service .,,. 165 

New Basic Handbook 

The Basic Handbook (second edition): 
An Encyclopedia of the Basic Computer 
Language, by David Lien has just been re­
leased by CompuSoft Publishing. 

More than a revision, the handbook has 
been reorganized and researched result­
ing in a definitive compendium of almost 
500 Basic words. 

The Handbook is available for $19.95 
from CompuSoft Publishing , 1050-E 
Pioneer Way, El Cajon, CA 92020. 

Reader Service .,,. 171 

Etch-Sketch 
With the TRS-80 

Etch allows you to create pictures with 
graphic dots on your video screen. 

The 4K Level II version will save pictures , 
on tape and the 16K disk version saves 
pictures on disks which can then be List-
ed by TRSDOS. Both versions are provid-
ed on one cassette. 

Etch is priced at $9 from RanDob Com­
puter Paraphernalia, P.O. Box 1662, Boca 
Raton, FL. 

Reader Service .,,. 160 

The Memory Box 
Adds Memory 

The Memory Box is a memory expan­
sion unit that provides 1024 bytes of RAM 
in an unassigned area of memory (3000-
33FF hex) and can be plugged directly into 
the CPU or expansion interface. 

Two utility programs written to reside in 
the Memory Box are included in the pack­
age, for $64.95 from Displayed Video, 7538 
Jackson Road, AnnHarbor, Ml 48103. 

Reader Service .,,. 335 

Bowl with the TRS-80 

Tenpins is a machine code bowling 
game for one to four players. This graphic 
game has realistic action and sounds, and 
beginner and advanced levels. Scoring, 
pin setting and ball return are all automat­
ic. 

It is available for the Model I or Ill on 
cassette for $14.95, or on disk for the 
Model I for $20.95. Inquiries should be 
directed to Acorn Software Products, 634 
North Carolina Ave., S.E., Washington, 
D.C. 20003. 

Reader Service .,,. 347 
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Title of "Most Valuable Program" 
Bestowed on Master Tax Package 

Barely four years after its 
introduction into the micro­
computer market, CPAids 
Master Tax software is 
being praised by hundreds of 
accountants as their Most 
Valuable Program. 

Accountants nationwide have 
prepared thousands of returns 
using CPAids Federal 1040 soft­
ware and today CPAids 
announced thei r enhanced 
programs for 1981. 

The most notable addition to 
all CPAids software, the Fixed­
Asset Accounting Program col­
lects data year round and carries 
information over to the appro­
priate schedules and forms at 
tax time. Continuing an era of 
efficiency and cooperation, 
General Ledger II interfaces 
with the Master Tax Program to 
generate Schedule C. The 
Master Tax Program also 
generates a proforma tax 
organizer, providing necessary 
information from the previous 
years' returns. 

The Time Is Right For CPAids 
In an informal interview, 

CPAids dedicated its products to 
eliminating the frenzied fee li ng 
plaguing accountants during tax 
season and vowed to serve pro­
fessionals well , not just at tax 
time, but all year. 

Authorized dealers have 
pledged their continued support 
and offer a free 1981 update to 
those who subscribe now. 

MASTER TAX $1500 
-Federal 1040pages1and2 
-Schedules A,B,C,D,E,F,G,R, 

RP,SE,TC,ES 
-Forms 1116, 2106, 2119, 2210, 

3468, 3903, 4136, 4255, 4625, 
4 726, 4797, 4874, 4972, 5695, 
5884, 6251, 6252 

-Client instruction letter 
-Exclusive CPAids print options: 

•preprinted forms 
• overlays 
• generated computer forms 
•printing on government 

forms 
-Loan amortization program 
-Input sheets 
Also available this year, our new 
1120 corporate program. 

GENERALLEDGERll$450 
-General ledger, payroll fixed-

asset accounting 
-Loan amortization 
-Stores all transactions 
-Payroll interactive with the 

general ledger section 
-Statement of changes in 

financial position 
-Compilation letter 
- Fixed-asset program stores up 

to 10,000 assets 

CPA ids 1040 tax software basks in .early 
victory amidst cheering throng of enthusi­
astic well-wishers 

For only $55 CPAids will send 
you a demonstration disk 
and manual. 
Call or write for free brochure 
and the name of the dealer 
nearest you. 

CP/lios. 
1640 Franklin Avenue, 
Kent, OH 44240 (216) 678-9015 
Programs require a minimum memory 
of 56 Kb. 'l\vo disk drive, CP/M version 
2.2 Runs in Microsoft Basic version 5.2 

Compute 
lmprov• 
as Tax! 

Studies sh 
the intensit: 
complete a 
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NEW PRODUCTS 

Disk Cleaner 

Cleaning Kits for 
Disk Drive Heads 

Radio Shack is offering disk drive head 
clean ing kits which permit the cleaning 
and maintenance of the read/write heads 
of Model I, II , and Ill disk drives. 

Two kits are available, one for 51/4-inch 
disk drives, and one for 8-inch disk drives. 

The price is $29.95 from Tandy/Radio 
Shack, 1800 One Tandy Center, Fort 
Worth , TX 76102. 

Reader Service .,,. 173 

User's Idea Book 

The Microcomputer User's Idea Book is 
a catalog dedicated to meeting the entire 
supply, accessory, and cable needs of 
micro users. 

The 32-page publication is broken into 
separate sections by major microcom· 
puter companies. In addition, extensive 

Idea Book 
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cross-referencing shows compatibility 
within systems. 

A free one-year subscription can be ob· 
tained by writing: lnmac, Department 12, 
2466 Augustine Drive, Santa Clara, CA 
95051. 

Reader Service .,,. 179 

Graphics 
From the Line Printer VII 

The Line Printer VII offers quality im· 
pact printing and dot addressable high· 
density graphics for $399. 

The printer also features: either 80 or 40 
upper and lowercase 5 x 7 dot matri x char· 
acters per eight-inch line at 30 characters 
per second; adjustable width and plain 
paper printing; self re-inking ribbon; and 
switch-selectable standard interface op· 
lions. 

For more information contact Tan· 
dy/Radio Shack, 1800 One Tandy Center, 
Fort Worth, TX 76102. 

Reader Service .,,. 168 

Color-Coded 
Files with Compu-Key 

Wenner Business Systems has in· 
traduced a filing system that businesses 
can use with desk-top computers or word 
processors. 

Compu-Key is a computer-generated 
color-coded filing system which enables 
you to set up files alphabetically, numeri· 
cally, by date, territory, and more. The 
computer codes these sections with col· 
ored blocks, while keeping track of purge 
dates or other data for future recall or 
management reports. 

A box containing 1,000 labels is priced 
at $56.50. For more information, contact 
Wenner Business Systems, P.O. Box 831 , 
State St., Los Altos, CA 94002. 

Reader Service .,,. 330. 

Litigation 
Support Software 

The new Litigation Support software 
package from Radio Shack is of direct in· 
terest to law firms, legal offices and attar· 
neys. 

The package assists the attorney in im· 
plementing a flexible storage and retrieval 
filing system. Litigation Support creates a 
client file and a forms file, both of which 
provide complete report generation. 

Line Printer VII 

This software requires a 64K Model II 
computer and a 15-inch wide tractor-feed 
line printer. It is available for $299. For 
more information contact Tandy/Radio 
Shack, 1800 One Tandy Center, Fort 
Worth, TX 76102. 

Reader Service ,,,. 336 

Micromouth 
Says 143 Things 

Micromouth is a TRS-80 compatible lim· 
ited-vocabulary voice synthesizer which 
uses the new Digi-Talker DT1050 chip set 
from National Semiconductor to store a 
vocabulary of 143 expressions. 

Micromouth plugs into the keyboard, 
screen printer port.or expansion interface 
and programs directly in Basic. 

It comes with case, power supply and 
interconnecting cable in kit form for $150, 
assembled for $175 from Micromint, 917 
Midway, Woodmere, NY 1-1598. 

Reader Service .,,. 176 

Light Pen for 
Models I and Ill 

A self-contained light pen which plugs 
directly into the Model I and Ill has been 

Light Pen 



Dr. Jerome S. Osteryoung, renowned business educator, and 
author of 5 business texts has written the following programs. 

l. PROFORMA CASH-BUDGET 
PROGRAM 

Allows the user to project the cash-balances fo r up to twelve 
periods in the future. Amount of loan , if needed, is computed as 
well as computing funds available for short -term investment. 
(Price SIZS) 

2. LEASE-PURCHASE PROGRAM 
Ev<iluates the lease vs. purchase decision incorporating al l the 
latest tax laws including the investment tax c redit and ac· 
celerated depreciation. This program gives the user all the in· 
formation necessary to make th is decision. (Price $50) 

3. BUSINESS PROGRAM PACKAGE 
13 Business programs (e .g .. cap i tal budge tin g, cas h­
management, ratio analysis, debt management). These pro­
grams will be very useful to the business manager. (Price $200) 

4. PROCUREMENT PROGRAM 
Ascertains purchase amount when future pr ice of commodity 
is varying. A must for all managers who have purchasing 
responsibilities . This program takes into cons iderat ion inven­
tory levels, inventory capacity, and f inancial carry ing cos t in 
determining the optimal amount of an item to purchase when 
future prices are varying. (Price $150) 

5. COLLEGE ENROLLMENT 
PROJECTION PROGRAM 

Forecasts the enrollment for colleges usin!J several different 
statistical techniques. User can specify the number o f periods 
for which a forecast is desired . (Price SI 00) 

Extensive Documentation With Each Program 

Write or call for a brochure which describes the product in 
greater detail. 

,,..a1 
5200 Bntlany Dnve. # 1006 St. Peters.;;b.ur.g .• Fl.or.,d.a iiii33•71m5 -~ 

8 13-864-4347 • 

., SH List of Adve/'f/sets on page 354 

THE PROGRAMMER'S GUILD 

MEANS ADVENTURE! ! 

SPIDER MOUNTAIN 

SEARCH FOR GOLD AND GLORY IN THE TUNNELS 
OF SHELOB'S LAIR. 

TAPE $14.95 DISK $19.95 

LOST DUTCHMAN'S GOLD 
YOU AND THE GHOST OF BACKPACK SAM AGAINST 
THE TREACHEROUS TERRAIN AND HOSTILE 
INDIANS OF THE SUPERSTITION MOUNTAINS. 

TAPE $14.95 DISK $19.95 

LOST SHIP 
DISCOVER THE SECRET OF THE FLOATING PIRATE 
VESSEL IN THE MYSTERIOUS DEVIL'S TRIANGLE. 

TAPE $14.95 DISK $19.95 

DEATH DREADNAUGHT 
CAN YOU ESCAPE THE CREATURE'S DEADLY 
PURSUIT AND MAKE IT TO THE SHUTTLE ALIVE? 
RATED R DUE TO VIOLENT DESCRIPTIONS. 

TAPE $14.95 DISK $19.95 

DRAGON QUEST 
RESCUE THE PRINCESS BEFORE SUNDOWN FROM 
SMAEGOR THE TERRIBLE. MACHINE CODE, KEY­
BOARD MACRO . 

TAPE $15.95 DISK $21.95 

THUNDER ROAD 
HILARIOUS TAKEOFF ON THE " DUKES OF HAZARD" 
CAN YOU GET YOUR MOONSHINE TO KNAWBONE 
BEFORE SHERIFF BUBBA SHUTS YOU DOWN? 

TAPE $14.95 DISK $19.95 

DEADLY DUNGEON 
DISCOVER THE SECRET OF THE DEADLY DUNGEON 
AND EMERGE VICTORIOUS AND WEALTHY. 

TAPE $14.95 DISK $19.95 

* * * NEW RELEASE * * * 
TEMPLE OF THE SUN 

EXPLORE AN ANCIENT AZTEC TEMPLE SEARCHING 
FOR THE SHAMAN'S SECRET. 

TAPE$19.95 DISK$29.95 

COMPUTER MAIL ORDER IS HERE! ! ! 

THE ~~ TM 

Pragramm1r" s Guild 
P O 80.1. 66 • Pt-"le• borouqt1 NH ()J458 • 603 924 6065 Voice • 603 924 7920 Oala 
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NEW PRODUCTS 

announced by the 3G Company. 
The pen makes it possible to bypass the 

TRS-80's keyboard and interact direct ly 
with information displayed on the CRT 
screen . 

A demonstration game cassette, sam­
ple program and programming booklet are 
included with the pen . The package sells 
for $39.95 from the 3G Company Inc., Rte. 
3, Box 28A Gaston, OR 97119. 

Reader Service .,,. 338 

Fast, Precise Splicing 

The Data Trak Splice Kit makes fast , 
precise splicing of two or more cartons of 
pin-feed forms possible. This kit is most 
useful where unattended printers are 
used on long runs. 

Data Trak is designed to handle 16 dif­
ferent widths of pin-feed forms (from 4 
1/4-inch to 14 7/8-inch). The cost is $38.50 
from Devoke Data Products , 3780 Fabian 
Way, Palo Alto, CA 94303. 

Reader Service .,,. 162 

An Offset 
Printing Estimator 

The Offset Printing Estimator is used in 
the design and final stages of cost esti­
mating black and wh ite offset printing. 

It is intended for use by business ex­
ecutives, consultants, and advertising ex­
ecutives in the planning stages of prepar­
ing sales literature, bulletins, catalogs, 
and price lists. 

The Estimator runs on the Model I and 
the Model 111 , and is available for $500 
from Pasadena Technology Press, 3543 E. 
California Blvd., Pasadena, CA 91107. 

Reader Service .,,. 178 

Operating 
System Modification 

Cordos is a modification for the Model 
II operating system that allows fully trans­
parent use of rig id disk drives, such as the 
Corvus Winchester drive and the Cameo 
cartridge drive. 

Up to 98 volumes, or logical drives, may 
be used. Cordos has facilities for pass­
word protection for the full drive, as well 
as a volume-level password protection. 

The price is $300 for an eight-inch flop­
py disk from American Business Comput­
ers, 118 South Mill St. , Pryor, OK 74361 . 

Reader Service .,,. 340 
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Data Trak Splice Kit 

Gold Edge-Connectors 
For the Mod I 

The Gold Plug '80 Kit is a micron over 
nickle edge-card plug that is soldered di­
rectly to the existing edge card plug on the 
Model I CPU and Expansion Interface. 

The kit eliminates problems that occur 
due to oxidation of the tin and lead sur­
face of the Model I expansion ports. 

Gold Plug '80 kits are available for key­
board/CPU to expansion interface for 
$18.95, or expansion interface to disk, 
printer, screen printer, or RS-232 ports for 
$9.95 from E.A.P. Co., P.O. Box 14, Keller, 
TX 76248. 

Reader Service ,,,. 166 

Cassettes Formulated 
By Agf a-Gevaert 

Displayed Video is now marketing cer­
tified data cartridges made of top grade 
tape formulated by Agfa-Gevaert of Ger­
many. 

These microcomputer cassette tapes 
are certified to be 100 percent error free 
and carry an unconditional money-back 
guarantee. 

The price for the C-10 length 12-pack is 
68 cents each, and for the 24-pack, 58 
cents each. The C-20 12-pack sells for 88 
cents each, 78 cents each for the 24-pack. 
For more information contact Displayed 
Video, 7538 Jackson Road, Ann Arbor, Ml 
48103, 313-426-5086. 

Reader Service .,,. 344 

Color Computer Programs 

Two new editing programs for the Color 
Computer are written in M6809 machine 
code, available on compatible TRS-80C 
machine code cassette tape. 

The Text Editor features screen editing 
commands to allow insertion, deletion, 
changing or adding to text lines. 

The second program is a co-resident 
editor/assembler that allows the user to 
create, edit, and assemble machine code 
programs. 

Their prices: the Text Editor, $19.95; the 
co-res ident Editor/Assembler, $39.95. 
Both programs as a package cost $49.95 
from Ger-Comp, 5566 Ricochet Ave., Las 
Vegas, NV 89110. 

Reader Service .,,. 333 

Sketch Complex Graphics 

Graphic Writing Machine enables users 
to easily sketch complex graphics dis­
plays using simple keyboard commands. 

The program features two internal 
memories which provide temporary stor­
age for the screen contents. The sketch 
can be saved to tape or disk. GWM will 
also generate Basic statements so that 
the image may be included in a Basic pro­
gram. 

Versions are available for 16K and up, 
Model I or 111 , on tape or disk, from Micro 
Pro Systems, Rte. 2 Box 533, Cummings, 
GA 30130, 404-887-6814. 

Reader Service ,,,. 164 
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Asylum is the most sophisticated, sinist~r. challenging 5-D 
graphics adventure ever written! You are placed in an asylum 
for DEATHMAZE survivors. Your only goal: ESCAPE! 

Asylum has over 1200 locations' Hallways recede into the 
screen, as though you are actua!Zv there! Doors open and 
close! Beds , desks , and even guards and other inmates are 
drawn on the screen' And graphics are generated instan­
taneously! Simply press an arrow key to move or turn, and 
you are moved. Absolutely no waiting' 

English language comm<!nds may be issued at any time from 
a vocabulary of almost 300 words. Commands may include 

complete stateme nts. "Get euerything on the desk 
except the matches " is perfectly legal' 

Wi ll anyone escape? Who knows? Intelligence, 
cunning and patience will be necessary. Send us 

your correct solution , postmarked no later than 
November I 5th. On November 30th we wi ll draw 

from the entrants for an ATARI 400 I 6K color computer! 

NO HINTS WILL BE GIVEN OVER THE PHONE! 

ASYLUM 16K cassette $ 14.95 
ASYLUM 32K disk $ 19.95 
ASYLUM Hint Sheet $ 1.00 

. ' 
TRS-80 Level II, 

Model I and Model Ill only 
~~~~~ 

Med'Systems Software 
P.O. Box 2674-A v1 2a 

Chapel Hill, NC 27514 
(919) 933-1990 
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Features of Qwerty 3. 0 

I . Automatically prints in proportional print , with a suitablt: 
fonnat. Transitions bctwt:t:n the three print St}kS arc easy, 
inc:luding all expanded print mocks. 

2. Qwerty 3.0 adds 75 nt:w symbols, inc:luding upper and 
lower case Greek letters, mathematical symbols such as 
integrals and summations, arrows, brackets, and probability 
symbols. 

5. Any character can be used as a subscrip t or superscript , 
even simultaneously. Car.Its, bars , and tildes can be placed 
ove r any character, wid1 precise position control. 

4. Underlining, with o r without underlining of spaces, 
inc:luding long ratios and mathematical expressions. 

'5 . Footnotes can be placed on any page ~that tht:y remain 
on the desired page, even if text is inserted latt:r. 

6. Table commands enable positioning of the print head 
anywhere on a line. lnv.iluablt: in printing neat mathematical 
layouts, tables, columnar material , etc ., in proportional print . 

7. Pretty commands allow printing of repetitions of a 
chosen character. When combined wi dl Table, decorative 
borders can be produced with ease. 

8. Folio fonnat produces output in two or three columns per 
page, in either proportional or 16.7 cpi mode. Ideal for 
newsletters. 

9 . Supplies a third output mode, in which only Sc:ripsit 
commands are obeyt:d. Allows printing of ~pedal Qwerty 
commands for future reference. 

JO. Page End indicates where pages will end , and die pagt: 
number, without printing the text. One can prepare an 
almost error-free document without ever using paper. 

I I. Correction of Sc:ripsit's errors and inconveniences, extt:n-
sive documentation, and much more' ..,. 
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It's Not Your Printer, 
It's Your Software. 

-----
....=:.;_ - - - - --- -

Do you own a Centronics 737? 739? Lineprinter IV? 
Tired of the limitations of SCRIPSIT? Qwerty 3.0 will let 
you accomplish word-processing feats you never dreamed 
possible. Like Greek letters. Simultaneous subscripts and 
superscripts. Even footnotes and twq or three column 
folio formats. See the list of features in the box. No other 
piece of software of this type can match Qwerty 3.0. We 
know, because we bought the others, and were dis­
appointed. 

Qwerty 3.0 is more than "fully tested." It has seen 
thousands of hours of use in a university environment. A 
masters thesis and a statistical doctoral dissertation were 
produced and accepted right off a Centronics 73 7 using 
this package. . 
Qwerty 3.0 is the finest SCRIPSIT addition available for 
the Centronics 73 7, 739, and Lineprinter IV. You must 
own one of these printers, a copy of SCRIPSIT, and a disk 
drive to use it. It is the best. Period. WE GUARANTEE 
YOU WILL AGREE! If for some reason, you find that this 
program doesn't meet your needs, return the entire 
package within 14 days for a prompt and cheerful refund. 

For cautious buyers, we offer the manual (about 50 
pages) for S 10.00. 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 3.0 Manual Alone $10.00 

Med Systems ... 128 

(919) 933-1990 



Microworld 
by Arti Haroutunian 

Microworld is an adventure like no other. 
You are transformed into an electroid , and 
must travel through the circuits of your 
TRS-801 You will be required to solve 
many incredible problems, and in the 
process, you will gain a knowledge of how 
a TRS-80 operates. 

Microworld is one of the most advanced 
pieces of machine language programming 
Med Systems has published. A special 
encoding scheme has allowed a 21 K adven­
ture to fit in I 6K. Microworld is verbose. 
Messages are frequent and fact-filled. 

Microworld is an excellent educational 
simulation. It is supplied with a 12 page 
booklet containing a glossary and expla­
nations of the electronics inside the TRS-80. 

Microworld is immense! It is twice as large 
as most adventures, and at least twice as 
challenging' 

Tape $19.95 Disk $24.95 

Educational Software 
The Playful Professor 

A mathematics tutoring program that 
combines graphic step-by-step tutorials 
with an interesting grnphics game. Tutors 
all operations, with integers or fractions. 
One or two players, three difficulty levels. 

The Human Adventure 
A biological adventure in the human 

body. The player travels through the car­
diovJscular system, learning locations and 
functions of bodily organs while pursuing 
cancer cells. Grades 4 and up. 

Money Master 
A graphics game which sharpens skills 

in counting money and making change. 
The correct amount , in a reasonable 
number of coins, buys objects and pays 
tolls. Some reading required. 

Educational Software 
Tapes $14.95 ea. Disks $19.95 ea. 

Educational Package Disk 
All three Med Systems educational 

programs on one disk $34-95 

Med Systems 
P.O. Box 2674-A 
Chapel Hill, N.C. 27514 
(919) 933-1990 v128 

...- See List of Advertisers on page 354 

Deathmaze 
sooo 

labyrinth 

Deathmaze 5000 and Labyrinth are 3-D 
adventures from the authors who pro­
duced Asylum. One and two word com­
mands are combined with incredible 3-D 
graphics to provide adventures beyond 
anything you've ever seen. 

The goal in Deathmaze is simple. Escape 
from the most maniacal , devilish, dangerous 
building ever constructed. Alive. 

And Labyrinth? Kill the minotaur. However, 
you must find weapons, treasures, and 
knowlege to do so. There's even a graphic 
vending machine' 

The question isn't "Will I survive?". The 
question is "Will I be satisfied with non­
graphics adventures again'". 

Tapes $14.95 ea. Disks $19.95 ea. 

3 

5~1 
~ 
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GRBASIC 
by Simon Smith 

GRABASIC extends Level II or DISK 
BASIC to include an easy to use graphics 
command set. A single BASIC command 
allows the user to draw a line between any 
two pixels on the screen in hundredths of 
a second' Coordinates can be chained to 
allow complex figures to be drawn by a 
single BASIC program line in less than a 
second' 

GRBASIC allows the definition of shapes. 
Once defined, a shape can be rotated. 
scaled up or down in size , drawn anywhere 
on the screen in less than a second, and 
can even be drawn totally or partially "off ' 
the screen in extended space' And all with 
short , simple BASIC commands' Even mul­
tiple shapes are no problem! 

A new program, GRBASIC FUNCTION 
PLOTTER, allows the plotting of almost 
any function , including polar coordinate 
based figures , parametic equations, and 
almost any wJve form. Features include 
function definition and automatic screen 
scaling, and printing capacity on Line 
Printer IV. REQUIRES GRBASIC' 

GRBASIC Tape $19.95 
GRBASIC NEWDOS Disk $24.95 
GRBASIC TRS-DOS Disk $24.95 
GRBASIC Function Plotter Tape $14.95 
GRBASIC Function Plotter Disk$19.95 

Knossos 
by Simon Smith 

"You have just been 
thrown into a dark, 
stinking pit . .. " 

You are isolated and alone in the maze at 
Knossos, Crete. Somewhere, a minotaur is 
tracking your scent. Can you find the only 
door without becoming a minotaur's meal? 

Knossos is a 3-D graphic simulation. Mazes 
are represented by a perspective view, as 
though you are actual(y there. These 
grJphics are not the simple, square graphics 
you have seen before. An entirely new 
representation has been implemented 
giving a true cave-like quality. And like all 
Med Systems 3-D graphics, lightening fast 
screen generation is standard. 

Other features include chalk with which 
to mark the floor for reference points, 
randomly generated mazes , distance 
counters for exit, and monster graphics. A 
typical game might last I 5-20 minutes. 
This is the first truly 3-D arcade game ever 
offered. · 

Tape $19.95 Disk $24.95 

Satisfaction Guaranteed 
If for any reason you are not satisfied with 
our products, return your order within 14 
days for a prompt and cheerful refund. 

Ordering Information 
Orders are processed within five working 
days. Orders are sent first class within the 
U.S. , Canada, and U.S. territories. Overseas 
orders please include S3.00 for air post. 

Order using coupon below. Please specify 
tape or disk versions, and Model I or 
Model III computer. 

Model I or Model II~ 
TRS-80 Level II 16K 

unless ·· 
otherwise noted 

••••• ••••••••••••••••••••••••••••• 
Item ( specify tape or disk) Price 

Shipp ing and Handling $1.00 

TOTAi. 

Name 
Street 
City­
Comp 
TRS-8 
Maste 
MC or 
Expira 

State ---Zip 
uter: 
OModettO Model 1110 
rcard 0 VISAO CheckO 
VISA# 
tion Date 

•••• •••••••••••••••••••••••••••••• 
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's 11 Robotese 
by Calvos Gisamte 

tories about robots and mechanical persons are nearly lim­
itless, wh ich is great if you 're be ing paid by the word . How­

ever, discretion-while not my middle name-is something I'm 
not ignoring nearly as much as I used to. So I decided to give 
thi s arti c le some direction. But , which way? Suggested topics I 
mulled over and subsequentl y discarded (tentatively) are: 

A Robot Glossary 

Acrobats: somersaulting mechanical bipeds wh ich do that 
flying-trapeze bit as effort less ly as you or I might tumble into an 
open sewer. Also known as Robocrobats. 

Automaton and Automatoff: robotic states of conscious­
ness and unconsciousness. Sometimes ca lled Automatron and 
Automatroff. 

Automatonomat: co in-operated robot d iner with terrible pies. 
Automatonous Rule: preferred government of sentient 

microchi ps. 
Bot: a robot hallucinogen, macrobotswana (capekis sal iva). 

Users are ca lled Bottops. 
Bureaubots: offi c ials of the sentient microchip government , 

prone to stamping " UNUSUAL" on all documents. Bureaubots 
are managers of Roblivion (viz.). 

Crockbots: part of the French Maid Package; stew cooks all 
day in its belly whi le the Crockbot dusts the chin a and stra ight­
ens beanbag chairs. 

Crowbots: birdlike amusements for t he garden ; vo lume can 
be adjusted for al l environments. 

French Maid Package: luxury robot kit from RUR Industries 
that cooks, c leans, curtseys, and speaks in a foreign language. 
See deta ils under Crockbots , Radiobots , and Robotisserie. 
Prurient mode ls are ava ilable on specia l request (to adult over 
18 on ly). 

'Frobots : hair stylist robots designed by RUR industries . 
Frogbots : mechanica l amphibians, whose night ly serenade 

goes, " robbott .. . robbott ... " 
Great Robot Mystery: whatever happened to Erector Sets? 
Harmless Robots: mythical characters (the Rabbits) in the 

Lord of the Springs. 

Herobots: general term for highly esteemed robot leaders; 
also, a kind of layered food inside a long , flour-based crust. 

lntrobot: sent ient microchip dating service, part of RUA In­
dustries. 

Karel Capek: affect ionately referred to as " Daddy" by all 
robots ; head of RUA Industr ies. 

Microbots: general-purpose mini atu rized robots for human 
ed ifi ca tion ; microbots can be used for keeping teeth and 
tongues c lean , scratching in sect bites, c leaning fingernails 
automat ica ll y, etc. 

Nerobots: act ivated during fires, th ese robots provide 
soothing, random ly generated violin music. 

Radiobots: not to be con fu sed w ith radio-controlled robots, 
these are an opt ion in the French Maid Package. May not be 
used simu ltaneous ly with Stereobots (viz.) due to competitive 
programming that results in ear-sp litting easy listening. 

Roblivion: storage area for damaged or discontinued robots, 
mainta ined by a co rps of Bureaubots. 

Roboat: passive relaxation vehicle designed to carry robots 
across the River STX to Roblivion. 

Robo-Coupe: a twent ieth-cen tu ry food processor which has 
noth ing to do with th is glossary. 

Robo Robozo: f in ancier of RUA Indust ri es. 
Robosco: choco late topping for milktabs. 
Robotcrobat : see Acrobats. 
Robotcrats: see Bureaubots. 
Roboticelli: famous robot artist who painted " Venus on the 

Half Ch ip." 
Robotisserie : part of the French Maid Package from RUA In­

dustries; roasts chickenclones for the automatonomat. 
Robottles: glass containers for Robosco. Also, a femiclone 

nickname. 
RUR Industries: theo logica l mainstay of robots, headed by 

Kare l Capek. 
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Robotics-
The Microcomputing 
Connection 

by Chris Brown 
80 Microcomputing Technical Editor 

For most of us, the word "robot " conjures up the image of a 
cute wheeled being jabbering away in a flurry of synthesized 

speech, while rolling obediently along behind a handsome star­
ship captain. Though the precocious activities of R2D2 and 

C3PO may have endeared them to the popcorn set , the stereo-
type they represent is far from the reality of present-day ro­

botics. Currently , the level of intelligence these fantasy 
figures exhibit can only be created in one way-by 
stuffing a human midget (preferably British) into a ro­
bot suit. It is only after seeing an intelligent robot , its 
wheels spinning, jammed hopelessly into a corner or 
catapulting headlong down a fl ight of stairs, that one 
realizes that intelligence, as it applies to robots, is a rel -

ative term . 
Implicit in any concept of robotics is the 

notion of performance. Except when em­
ployed as a test bed for artificial intelligence 

research, robotics should have as its end 
goal the accomplishment of some useful 
activity. When a robot is combined with a 
microcomputer, a primitive synthesis of 
mind and body occurs that results in a ro-

bot 's ability to replicate simple human activities. In 
our industrial society, the ability to duplicate opera­
tions ad nauseum is of great value. Thus, the employ­
ment of robotics gains new and increased impor­
tance in human terms. 

Though the field of robotics has a long history, 
it is only recently that the microcomputer has 
made inroads. And today's use of microcomput­
ers only scratches the surface of the possible. 
As computing power and memory storage con­
tinue to decrease in cost and increase in ca­
pacity, their use in robotics will become wide­

spread. 

Industrial Promotional and Educational 

Robots fall into three general categories 
based on their function; industrial, promo­
tional and educational. Industrial robots 
are highly specialized devices, usually tak­
ing the form of arms, that are capable of per-

Photo 1. Android Amusement's DC-2 show robot is advertised 
as a "crowd builder." It uses an on-board Atari 400 microcomputer to generate graphics and play games. 
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forming tasks ak in to those of their human 
counterparts. They are used in applications 
like paint spraying , spot welding, pick ing 
and placing tasks. Operat ing under comput­
er control , industrial robots can move accu­
rately along six axes and, when combined 
with Iv cameras, enjoy a primit ive equivalent 
of vision . 

Industrial Robots 

Promotional robots (or show robot s as 
they are known in the trade) are th e ma­
chines we cautiously accept literature from 
at computer shows, see at the opening of 
shopping malls and watch with fasc inati on 
on Iv talk shows. (In the latter case, the 
robots have often displayed more intell i­
gence than the host.) 

Show robots do not , as a rule, have the in­
telligence of industrial or educational ro­
bot s. Often they are nothing more th an 
large radio controlled models with micro­
computers in their chests. They have had an 
impact on the robotics industry, however. 

Educational robots are used in c lass­
rooms to illustrate basic mathematical or 
abstract geometric concepts. 

All three types of robots are on the verge 
of impressive advances because of the now 
popular microcomputer and the cheap com­
puting power it represents. Cost reduct ions 
in both memory and microprocessing have 
made it possible for robot manufacturers to 
offer very reasonable prices for on-board in­
telligence. 

In addition , the proliferation of micro­
computers has stimulated new interest in 
the field of robotics as many users endeav­
or to justify the existence of their machines. 
When a microcomputer, in un ion wi th a 
robot, can instruct a machine to water the 
lawn, mix a drink or oversee a manufact ur­
ing process, the microcomputer achieves 

Industria l robot ics, a common occur­
re nce in many countries, remains an un­

usual app lication in th e United States. 
U.S. labs are deve lop ing robots as com­
plex and well-bui lt as th ose in any country, 
but those machines so far have not 
wormed their way into th e heart s of poten­
tial owners. 

Jack Shimek of New Developments Co. , 
Nashua, NH, is, therefore, a pioneer. He is 
attempting to sel l New Eng land factory 
owners on a simp le industrial robot made 
by Appl ied Robot ics Co. of nearby Hud­
son, NH. 

The prod uct he is se ll ing has l ittle in 
common with the popular idea of a robot 
which walks, may ta lk, and is se lf-con­
t rolled. The 95-pound Series 100 Industrial 
Robot is a si mple machine by lab stan­
dards. It has one arm with a choice of grip­
pers. The arm has two vertical posit ions, a 
two-posi t ion horizonta l stroke or in and 
out movement , and a four-step swi ng t hat 
can move up to 270 degrees. 

The machine is air powered, normall y 
working under 60 pounds per square inch 
pressure. It cannot move and does not 
even inc lude a buil t- in microprocessor 
cont rolle r. 

Although there is only one working 
model of the litt le air-powered machine in 
existence, Shimek is optimist ic about its 
future. He sees its very simpl ic ity as a big 
asset. 

" Everybody in manufacturing is getting 
into robots, but they are all afraid of put-

The Applied Robotics Co. Robot 

ting a lot of money into a machine that will 
break down," Shimek said. 

Tough Environment 

The problem is that a manufacturing 
plant is an extremely rigorous environ­
ment for a robot. In a lab an experimental 
machine can be delicate. It is essentially 
noth ing more than a demonstration ma­
chine. If it works at all and does what its 
designers want even for a short while they 
are happy. 

A manufacturer, however, wants de­
pendabil ity. He wants a robot that can 
load and unload a drill press 500,000 times 
a day, five days a week, 50 weeks a year 
with no trouble. A delicate machine, one 
which is difficult or expensive to repair, 
or which uses exotic, expensive and hard­
to-get components, can spell trouble, 
Shimek argues. 

He points out that the Series 100 robot 
is built simply and ruggedly. It is air pow­
ered from an external compressor which, 
among other things, means that if some­
one or something gets in the arm's way, 
the machine will neither break the object 
nor do large amounts of damage to itself 
when its arm jams. 

It is built out of commonly available 
components, Shimek said. The only parts 
that are special are those like the frame 
and collars which are not likely to wear 
out. 

" All this is is a bunch of air cylinders put 
together in a usable configurat ion," he 
said . " It really demonstrates the point 
that the technology for a robot exists and 
has existed for some time." 

According to Shimek, the robot is ideal 
for loading and unloading machines and 
doing other operations which involve pick­
ing up items one at a time from a set place 
and putting them down in another set 
place. If the expected item is not where it 
is supposed to be, however, the machine 
has no way of finding it. Its only sensor is 
a short-range affair that tells the machine 
wh ether it has something it its " hand." 

Shimek said the designer, Arthur 
Haines, purposely did not build a con­
troller into the robot because customers 
would want to use the microprocessor 
they already own, in many cases. 

Shimek is using a 5-TI industrial con­
troller from Texas Instruments to run his 
demonstration robot, and this machine 
can run several Series 100 robots at once. 
However, any industrial controller or com­
puter, inc luding a TRS-80, could be used 
to do the same job. 

Shimek said the potential market for in­
dustrial robots in the U.S. is huge. " Many 
plants are making high technology prod­
ucts like computers using methods from 
the turn of the century."• 
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THE LEAST 
EXPENSIVE PROliRAMS 

YOU CAN BUY. 
Up to 77 high-quality programs 

for TRS-80, only $10.95 

NewBasic-expands disk basic 
Now configure your Basic to do any or 
all of the following: 
• Convert decimal to hex , and vice versa, provide 
character representation for each, or the hex-dee 
number of any character • Blinking cur sor 
• Repeat key• Audible key entry (each key makes 
a sound) • directory command from Basic • Dis k 
l oad and disk run command fil e • Graphic 
tunc tions, including drawing bloc ks, lines, filllng­
ln blocks • Lowercase driver • RS232 driver 
(LPRINT-LLIST) • Ca ll fun ction, hex-o rder 
number will execute subroutine • Spooler and 
des pooler • Print toggle , LPRINTS your video 
display• Find (locate a Basic command or s tring) 
Modular Software Assoc ; tape $19.95, disk $29 .95 

Level II Tapes 
'Tiny ' Pascal runs on any 16K Level II system, in· 
eludes the programming s truc turing capabiliti es 
of full Pasca l, but not data s tructuring . 

Able to compile Z·BO machine code , program s run 
about 5X fa s te r than Level II Bas ic-graphics run 
eight times fa s ter! Requires use of T-Bug (o r Tape 
7) and ET ASM. 
Tape 3 , P eople's Pascal $ 19 .95 

Tape 1, 34 buis ., edu. , game progs. $10 .95 
Tape 2, 77 programs from Osborne book : Som e 

Common B asic Programs $10.95 
Tape 5, 24 buis., edu., game progs. $10 .95 
Tape 7, 31 buis . , edu. , game progs. $10.95 
Tape 8 , 40 , inc . 4X tape speedup $ 10 .95 
Tape 9 , 25 buis ., edu., game progs. $10 .95 
Tape 10, income tax, checkg act $10.95 
People 's Taxman, fills-out a ll forms $39. 95 

PASPATCH 
PasPatch, Tape 6P, makes Tandy tiny 
Pascal a powerful disk system! 
Modular Software Assoc. $19.95 

SuperPIMS-People's Database 
PIMS has been greatly speeded up a nd simplified , 
with machine -language sor ts , key debounce , 
optiona l automati c lowercase (no keying, no 
hardware mod) on labe ls o r r e ports. Up to 20 
field s, limited by 240-character maximum pe r 
r ecord . Easy to revise, add r eco rds, s plit or 
merge file s, s um or average a ny fi e lds. 
Customized for tape , tape & disk, Zoom, TC8 Poor 
Man 's Floppy, 817, Stringy Floppy-all on one 
tape! As mailing labels program, easily manages 
20 ,000 list. CIE does! Advanced labe ls module to 
come, $24 . 95 , making system most powe rful 
mailer available! $25.90 on disk 
program (CIE) $19.95 ($21.15 CA) 
boot, details uses (CIE) $11195 ($12 .67 CA) 

NEW: Send fo r free monthly catalog 

10% DISCOUNT 
when ordering 3 items 
totaling $50 or more 
Add $1 shipping per order 

Games for color TRS-80 
Modular Software Assoc. tape contains: 

e PONG-80 • ENTRAP • DEMOLISH (like 
Breakout) •TRAFFIC (Grand Prix a uto race) 
e BETA TREK space game • SHUTTLE (rocket 
ship game) . $19 .95 ($20 .55 CA) 

Word Processing Newsletter 
Want to really USE your computer? Then word 
processing is for you. Let your computer show you 
how much easier writing can be. 

Learn about the new 510 cps ' non-daisy ' that at 
lOX daisy speed gives correspondence quality , at 
less than twice the cost. Too slow? The r ea lly fast 
guys are coming. How about 30 llxl4 typese t­
quality documents per minute? Maybe you could 
use the same 'printer ' as a copier. 

How about an inexpensive ($ 169) magnetic card 
reader-writer that would let you input mail 
addresses, letter paragraphs, even s mall 
programs? 

Read about a ll this and more in Low Cost Word 
Processing , the only newsletter about word 
processing using your personal computer. Just 
$15 for 12 iss ues. v22 

All orders charge ca rd , check or m .o. 
Calif. residents add 6 pct tax. Dealer inq . invited 

Overseas, add $1.50 per tape postage 

COMPUTER INFORMATION EXCHANGE 
Box 159 

San Luis Rey CA 92068 
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"After seeing an intelligent 
robot catapulting headlong down a flight of stairs, 
one realizes that intelligence is a relative term." 

new legitimacy. Its union with process-ori ­
ented robots in real world/real-time applica­
tions is a step in the direction of practi­
cality. Lately , interest and activity have 
been on the increase in the robotics in­
dustry as entrepreneurs recognize the po­
tential of the robotics market. 

A Mobile Minibar 

A leading company involved in the manu­
facture of show robots is Android Amuse­
ment Inc. of Monrovia, CA. Android Amuse­
ment is one of the first manufacturers of 
show robots that incorporates microcom­
puters in their creation. Its best known ef­
fort thus far is the Drink Caddy. This alcohol 
dispensing android is designed to perform 
yeoman service at cocktail time. The Drink 
Caddy is advertised as a " mobile minibar 
and entertainment machine" and carries a 
price tag of $4,998. Original versions of this 
machine did not feature an onboard micro­
computer and were marketed as technolog­
ical curiosities. One eventually found a 
home in the Playboy mansion in Chicago 
with other marvels of technology like elec­
tronic pinball machines and computerized 
beds. 

An expensive offspring of the Drink Cad­
dy, the $10,000 Ralph Rodger Robot, incor­
porates an Atari 400 microcomputer and 
monitor. The computer is placed in Ralph 's 
chest and used for graphics generation and 
game playing. However, none of Ralph's 
vital functions are controlled by the com­
puter. 

Gene Beley, the youthful president of An­
droid Amusement who once sawed a 
TRS-80 in half in a futile effort to fit it into a 
robot , feels that show robots represent a 
new art form in America that incorporates 
the wonders of technology with the gaudi­
ness of the carney world . Beley told 80 
Microcomputing that his robots are "sexy" 
marketing tools that are finding increasing 
application in public relations and promo­
tion . He also indicated that, for the moment , 
demand is outpacing supply at Android 
Amusement. With frank insight he charac­
terizes his company's function as follows: 
"Basically, we are building expensive 
status symbols for people who want to at­
tract attention to themselves." 

Beley admits he was surprised by the ini­
tial success of his venture but feels confi­
dent that show robots are going to be 
money makers for their manufacturers in 
this era of high technology snobbery. For 
Beley, a major milestone in the robotics in­
dustry was reached when his company was 

able to employ mass production techniques 
using standardized parts in the making of 
robots. As yet, no robots are used to assem­
ble robots at Android Amusement but Beley 
says the possibility exists. 

A Bit of Overkill 

Another successful manufacturer of 
show robots is The Robot Factory of Cas­
cade, Co. The Robot Factory produces 
several anthropomorphic entertainers , 
some of which incorporate microcomputers 
for added pizzaz. 

Mary Bolner, Robot Factory vice presi­
dent , candidly states that the current use of 
microcomputers in show robots is overkill. 
While her company does offer an Apple II 
microcomputer in one of its robots, the 
computer is there for entertainment pur­
poses only. The Robot Factory intends to 
have a robot which responds to voice com­
mands available soon. To this end, they 
have been negotiating with Tandy Corp. in 
hopes of comi ng to some agreement on 
hardware procurement. Bolner said "We 
already use many Radio Shack parts in our 
robots. We find them to be high quality, 
reasonably priced and readily available. I 
hope we can come to some working agree­
ment with them soon ." The Robot Factory's 
microcomputer controlled speech recogni­
tion robot may be the first real microcom­
puter/robot marriage in the show robot in­
dustry. 

More serious and potentially lucrative 
uses of robots lie in industrial and educa­
tional applications. In both public and 
private sectors research is underway to find 
practical applications for robots in auto­
mated assembly procedures and in the 
classroom. The role of the microcomputer 
has yet to be delineated in these infant in­
dustries, but there are many who have 
gambled their faith and finances on the 
hope that microcomputers will play a major 
role in automating America. 

A Natural Marriage 

One such consortium is the robot 
Builders Group of the Boston Computer 
Society. Headed by Ted Blank, a columnist 
for Robotics Age Magazine and a 10-year 
veteran of robotics research, the Boston 
group is a loose partnership of six com­
puter/robotics aficionados, each of whom 
brings a speciality to the project. The group 
is attempting to build a Z-80 based, micro­
computer controlled robot arm with sub­
stantial lifting capacity. The project is in the 
design stage now but once the objectives of 



the group are set they intend to incorporate, 
seek venture capital and go into the busi­
ness of manufacturing industrial robots. 

In Ted Blank's opinion there is a natural 
marriage that must occur between micro­
computers and robots. Blank told 80 Micro­
computing that the robotics industry is just 
beginning to address the essential applica­
tions that take place in real world/real-time 
settings. In many instances progress has 
been hampered by the reluctance of those 
in robotics research to share information. 
Says Blank, "A sense of secrecy pervades 
the entire industry because everyone is 
looking for the big payoff ." 

'Everyone' includes toy manufacturers, 
major universities like Stanford , MIT, 
Carnegie-Mellon, and large research institu­
tions like The Stanford Research Institute, 
(SRI) International and the Hughs Research 
Laboratories, all of whom have substantial 
robotics projects in the works . Blank also 
feels that the development of practical 
robotics has been stifled by an over­
emphasis on artificial intelligence within 
the robotics community. He described the 
situation as " playing God by duplicating 
human brain functions as closely as possi­
ble." In Blank 's view this preoccupation is 
taking attention away from the true prob­
lem area of robotics research, i.e., real­
world/real-time applications. He provides 
as an example a West Coast university 's ro­
botics project that resulted in a highly in­
telligent machine that incorporated sophis­
ticated visual recognition with large 
amounts of on-board data processing. The 
robot could move through an obstructed 
field by avoiding obvious hazards. The prob­
lem was that the data processing involved 
took so much time that the robot could only 
manage three feet of travel every 15 min­
utes. While certainly on the forefront of 
technological innovation, such a sluggish 
machine is, at best, impractical in most in­
dustrial settings. 

For Ted Blank and the others involved in 
his fledgling robotics company, the future 
of the industry lies with the microprocessor. 
He concedes that new , high-level 
languages must be written to provide the 
control that complex networks of 
microprocessors, running in multi­
taski nglmu It i-p rocessi ng environments , 
will require. The result , the attainment of ex­
tremely high levels of intelligence and con­
trol in tomorrow's robots, will be worth the 
effort in Blank's view. 

Presently, however, Blank and his group 
meet several nights a week to hash out the 

"This alcohol dispensing android 
is designed to perform yeoman 

service at cocktail time." 

Photo 2. Th e Mini Mover V robot from Microbot Inc. The arm has an eight-ounce lifting ca­
pacity and connects directly to a TRS-80 microcomputer. 

more mundane aspects of their project, 
such as who w ill deal with the servo­
mechanical and hydrau li c prob lems of the 
beast. 

A TRS-80 Meets a Robot 

The Boston group 's project has been an­
ticipated to some degree by a West Coast 
company called Microbot , Inc. Microbot, of 
Menlo Park, CA, is one of the on ly com­
panies current ly manufacturing a robot arm 
that can be connected directly to a micro­
computer and easily programmed to per­
form pick and place tasks. The Mini Mover V 
Arm will plug directly into a Leve l II TRS-80 
and respond to programs written in a 
language called Armbasic. 

In an article that appeared in the summer, 
1980 issue of Robotics Age Magazine, John 
Hill , chief design engineer and president of 
Microbot , described his robot arm as a low­
cost ($1,700) manipulating system. He envi­
sioned its use by light manufacturing in­
dustries and by those who are involved in 
robotics and artificial intelligence research . 
Hill's design objective was to provide a 
complete robotics package including arm , 
computer interface, software for coordinate 
conversion and control , and a high-level 
programming language. His intent was that 
the user's needs not undertake a full-blown 
development effort to put a robot into 

operation. 
The Mini Mover V is a segmented arm 

mounted on a stationary base with a lifting 
capacity of eight ounces. A system of dif­
ferential gears, pulleys and cables allow the 
arm five degrees of freedom within a radius 
of 17.5 inches. The drive unit for each joint 
(base, shoulder, elbow and wrist) consists 
of a stepping motor, reduction gear and 
cable drum. The robot arm is controlled by 
signals generated by a TRS-80. These 
signals pass through an interface where 
they are organized in seven four-bit parallel 
outputs and one four-bit input. The com­
puter controls the four-bit phase patterns 
sent to the arm's stepping motors and thus, 
the arm's motion . 

Armbasic 

Armbasic, the machine's programming 
language, is an extension of Radio Shack's 
Level II Basic. It adds five commands to the 
Level II repertoire which enable the arm to 
move in various axes as well as open and 
close its grippers. These commands are 
Step, Close, Set , Reset and Read . When 
used in the context of a program, proper 
syntax requires that each be preceeded by 
the @ (at) character and succeeded by a 
delay expression and expression to in­
dicate the number of steps each motor is 
expected to move. A typical instruction line 
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"The youthful president . .. who once 
sawed a TRS·BO in half in a futile 
attempt to fit it into a robot. " 

would look as follows: 10 @STEP(D), (J1), 
(J2), .. .. (J6). D is a delay expression and J 1 
through J6 are instructions for the number 
of steps each stepping motor is to make. A 
program to perform a simple pick and place 
task appears in Fig. 1. 

All Armbasic commands are implement­
ed in a Z-80 Assembly program to speed up 
execution. The extension command set oc­
cupies about 1 K of memory at the top of 
Level II Basic. 

Designer Hill feels that since industrial 
robots are largely computers in terms of 
cost, low-cost microcomputers will result in 
low-cost robots. He optimistically told 80 
Microcomputing that a huge market awaits 
the innovative and that "drastic " price 
reductions are in the offing. 

Hill envisioned tomorrow's robots using 
individual microprocessors to control each 
joint. These ganged processors will make 
possible applications that are unheard of 
today. In addition, Hill foresees more peo­
ple getting involved in robotics through mi­
crocomputing . He is confident great strides 
will soon be made in the field simply due to 
the number of people becoming involved. 

Hill 's young company has already felt the 
pressure of incipient success. A large mid­
western manufacturing firm has been trying 
to acquire 51 percent of Microbot by dang I-

5 REM PROGRAM FOR SIMPLE PICK AND PLACE 1'ASK 

10 @STEPS , - Pl , - P2 , - PJ , - P4 , - PS 
20 @CLOSE 
30 @STEPS , Pl , P2 , P3 , P4, PS 
40 @STEPS , Ql , Q2 , Q3 , Q4 , QS 
50 @STEP S , Rl , R2 , R3 , R4, RS 
60 @STEPS , 0 , 0 , 0 , 0 , 0, GR 
70 @STEP S , -Rl , - R2 , - R3 , - R4 , -R S 
80 @STEP S , - Ql , - Q2 , - Q3 , - Q4 , - QS 
90 GOTO 10 
100 REM S SPECIF I ES SPEED , GR • GRIPPER STEPS 

Fig. 1 

ing the venture capital carrot in front of Hill. 
Tom Clark, president of Michigan Rivi! , 

the firm attempting the acquisition, makes 
no bones about his desire to get involved in 
the robotics business. He told 80 Microcom­
puting, " Do you realize that most of the 
component parts of your car weigh less 
than a pound? And that virtually all of the 
welding and paint spraying on GM assem­
bly lines is already done by robots? Hey, it 's 
just a matter of time until a beefed-up unit 
similar to the Mini Mover V will be in every 
modern manufacturing plant in the 
country." 

Tom Clark is slightly baffled by Hill 's and 

Microbots ' relu ctance to sell out. It is likely 
that John Hill has had the same vision as 
Tom Clark however, and he intends to hang 
tough through the lean times in hopes of 
the big payoff. 

Half a Grapefruit on Wheels 

One of the more unusual locales in which 
computerized robots have been found is the 
classroom. Here, a homely looking robot 
manufactured by a Boston-based firm call ­
ed Terrapin , Inc ., has been gaining the at­
tention and respect of educators in some of 
the nation 's more progressive schools. 
Known as the Turtle, Terrapin's robot is an 
updated version of a machine created by 
English experimenter Grey Walter in 1940. 
Under the auspices of MIT's artificial in­
telligence lab, researcher Dan Hillis 
developed the modern Terrapin Turtle in the 
early 1970s. He decided to market it in 1978. 

The Turtle, a small wheeled robot that 
connects to a microcomputer by a 12-con­
ductor umbilical cord , resembles half a 
grapefruit on wheels. It has blinking eyes, 
an audio tone generator, touch sensors and 
a tracing pen that can be raised or lowered 
on command. The Turtle 's drive wheels are 
independently controlled so that it may 
travel in either a straight line or curving tra­
jectories, according to the commands it 
receives in Turtle Talk, its high-level pro­
gramming language. Turtle Talk also pro­
vides commands to raise and lower the trac­
ing pen, activate the touch sensors and 
sound audio tones. 

Photo 3. The Terrapin Turtle has found a home in the classrooms of America where it is 
used to illustrate the concepts of mathematics and the social sciences. It has also been 
used in work with autistic children. 

Terrapin currently manufactures several 
versions of the Turtle for Apple, Atari and 
S-100 bus microcomputers. Prices vary 
from $400 for the kit to $600 for a fully 
assembled Turtle. Interface and software 
can add an additional $200 to the price tag . 
At present , Terrapin does not offer a specif­
ic interface for the TRS-80. Turtles have 
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"Robots represent a new art form 
that incorporates the wonders of technology 
with the gawdiness of the carney world." 
been adapted for use on '80s by enterpris­
ing users, however. 

According to Terrapin 's promotional liter­
ature, the uses of the Turtle are limited only 
by the user's imagination. While Turtles 
have been used to teach the fundamentals 
of computer programming and robotics, 
their more interesting uses are in the fields 
of mathematics and the life sciences. By 
programming the Turtle to trace geometric 
figures on a sheet of paper, students active­
ly participate in the creation of the con­
cepts of geometry, gaining, for instance, 
the insight that a curve is made up of an infi­
nite number of straight lines. (Ergo the dif­
ferential!) 

Programming brings up mathematical 
issues and, as programming problems are 
solved, students engage in mathematics 
the way mathematicians do; on a concep­
tual and intimate level. Where the life 
sciences are concerned, the Turtle can be 
made to simulate human behavior. By using 
directional feedback gleaned from its touch 
sensors, the robot is able to interact with its 
environment according to societal rules au­
thored by its programmers. 

A particularly intriguing use of the robot 
has occurred with autistic children. Re­
search indicates that these children relate 
better to the world of machines than to the 
world of men and the Turtle has served as a 
bridge between these worlds by encourag-

ing autistic children to verbalize and com­
municate. 

Terrapin president Sheridan McClees 
told 80 Microcomputing that his company 
sold approximately 100 Turtles last year. He 

"A sense of 
secrecy pervades 

the entire industry . . " 

also indicated that a wide cross-section of 
people have been using his robots in ele­
mentary and secondary schools, as well as 
in the home. When queried about Terrapin 's 
lack of hardware for the popular Radio 
Shack family of microcomputers, McClees 
indicated that there are two basic reasons 
why Terrapin has not pursued the '80 con­
nection. He said , "The main reason is that 
our engineers feel that it is much easier to 
build interfaces for other computers due to 
the TRS-80's design idiosyncrasies. Sec­
ondly, Radio Shack is not the easiest com­
pany to work with in terms of technical co­
operation ." 

McClees did imply that Terrapin was re-

thinking its TRS-80 interface policy and 
hinted that an announcement would be 
forthcoming in October. He also said that 
Terrapin plans to double the size of its staff , 
(currently three full-time employees) and 
make a more sophisticated version of Turtle 
Talk available this fall. 

The Malaise 

It is inevitable that the proliferation of the 
microcomputer will have a measurable ef­
fect on Robotics. As increased processing 
and control becomes possible, the incor­
poration of microcomputers into robots will 
be more commonplace. In add ition , as com­
mercial applications like the Mini Mover V, 
Terrapin Turtle and even the Drink Caddy 
achieve visible commercial success, entre­
preneurs will be encouraged to take the 
financial plunge and get 1into the business 
of robots. 

The present malaise affecting American 
productivity will supply added impetus to 
robotics research. American plant opera­
tors, many of whom now .look over their 
shoulders toward the East for cues on man­
agement , realize that Japan is the most au­
tomated country in the world . Once the as­
sumption that all of our industrialized soci­
ety's ills can be cured by robots takes hold 
in the board rooms of America, the field of 
robotics may explode as the field of com­
puters did 10 years ago.• 

5,000,000/10,000,000 BYTES FROM MICRO MAINFRAME 
10 MEGABYTE HARD DISK DRIVES, with REMOVABLE Cartridges, for Models I I II I Ill ($6,295). 

SERIES Ill H. Model Ill with hard disk drive(s) ($6,995/$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 . 

GLB0 - $150 - 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. 

ARBO - $200 - Radio Shack Accounts Receivable 1.2 with automatic posting of standard monthly amounts. 

GL/Ml - $50 - Convert your General Ledger 1.1 to GL80. Typical user comment: "50% faster. " 

AR/Ml - $50 - Accounts Receivable 1.2 to AR80. Typical user comment: "Saves hours. " 

GL/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) - $5.00 each. 

FTDEMOBO - $12 - Displays and Executes the NEWDOS/80 Appendix A programs/ keyboard entries . Requires 32K. 

NEWDOS/80 - $135 LOOS - $135 EPSON MX-70/80/FT - $Call 

AT -80 3827 Dismount Dallas, Texas 75211 (214) 339-0498 ...- 445 
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H~P-­
REAL 
PLUS 

Color Computer 4K $31 o 
w/16K Ext. Basic $459 

-r 
I I ,, 

Model 11 64K $ 3300 

32K Exp. Int. $334 

l.!...J·8 CJ WD CJL.J l:..J UDD•EI 
D L:.J t.b OCJCJD LJ U WUDDDC 
1000 0 000 u DDiaunaD 
88CJDOO DDc:::::I _ .oamaa 

Pocket Computer $189 
P. C. Printer $130 

Model Ill 16K 
2DR + RS232C 

$839 
$2100 

I 'DOK Here are just a few of our fine offers ... 
• call toll-free for full information. 

COMPUTERS PERIPHERALS Microline 82A 
Model 1164K $3300 Expansion Interface OK $249 Microline 83A 
Model Ill 4K LEV I 599 Expansion Interface 16K 355.50 Pocket Computer Printer 
MODEL Ill 16K 839 •Expansion Interface 16K 291.50 DISK DRIVES 
MODEL Ill 32K 945.50 Expansion Interface 32K 462 R.S. Model Ill 1ST-Drive 

•MODEL Ill 32K 881.50 •Expansion Interface 32K 334 TEAC 40 Track Ml 
MODEL 11148K 1052 16K RAM N.E.C. 200 N.S. chips 25 R.S. 1 Drive Exp Mii 

•MODEL Ill 48K 924 MODEMS R.S. 2 Drive Exp Mii 
Model 11148K Lynx Direct Connect Ml/Miii 269 R.S. 3 Drive Exp Mii 
2 Disc & RS232 c 2100 Auto Ans./Dial Seimans 8" Mii 
Color Computer 4K 310 Telephone Interface II 169 Atari 810 Disk 
Color Computer 16K 416.50 R.S. Modem I D.C. 130 SOFTWARE 

•color Computer 16K 352.50 Atari 830 Modem 159 R.S. Software 10% off list 
Color Computer 16K Atari 850 Interface 183 Atari Software 10% off list 
w/extended basic 459 PRINTERS Newdos + (40) track Ml 
Pocket Computer 189 Daisy Wheel II 1695 Newdos 80 Miii 
VIDEOTEX 310 Line Printer VI 999 ST80111 
APPLE 48K only 1279 Epson MX80 499 ETC. 
AT ARI 800 32K 789 Epson MX80 FT 599 Verbatum 5" Double Density 

549 
839 
130 

712 
329 
999 

1518 
2040 
799 
499 

88 
149 
149 

32 
Epson MX100 799 Verbatum 8" Data Life 49.95 

•computer Plus New Equipment. 
Line Printer VII 

180 Day Extended Warranty Line Printer V 
Mlcroline 80 

PLUS real back-up warrantees -
Factory warrantees on Apple and Atari equipment. Other 1· 
equipment carries manufacturer's warranty or Computer 
Plus 180 day extended warranty. Combined warrantees 
carry Computer Plus 180 day warranty or original manu­
.facturer's warranty. 

DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice. 
Not responsible for typographical errors. 
TRS-80 Is a registered trademark of Tandy Corp. 

.... see List of Advertisers on pege 354 

315 Ctr-80A recorder 52 
1610 C. C Joysticks 22 
365 

call TOLL FREE 
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tJEW, Fu I ly Tested 
AFD Mini-Disk Drives 

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-100™ drives store 102-Kbytes in single-density, 
180 Kbytes in double density. AFD-200 'M 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 'M drives) . 

• 15-day free trial offer ... comprehensive 90-day limited war­
ranty . . . unbeatable prices .. . AFD-100 (<o $275.00, -100F 
@ $329.00, -200 @ $429.95, -200F (<il $449.95. 

/VOW/ Percom Drives for Your Model Ill ! 
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. Prices: Complete First-Drive System w/1 drive @l $560.00, 
First Drive System w/2 drives @ $860.00. 
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 system and final 
checkout of the expanded system. 

How to order - Order by calling Access Unlimited toll-free on 1-800-
527-3475. Or order by mail. Orders may be charged to a VISA or Master 
Card account, or paid by cashier's check, certified check or money 
order. COD orders require 25% deposit. Sorry, we cannot accept per­
sonal checks. We pay shipping and insurance charges on orders over 
$1 ,000.00. Add approximate insurance and shipping charges for orders 
under $1 ,000.00. If in doubt about these charges, ask when you call in 
your order. Texas residents include 5% sales tax. Minimum. mail order 
$20.00. Allow 2 to 4 weeks for delivery. 

Ask about quantity discounts for 

'TRUGs! 

Use your credit card and save. VISA and 
Master Card charges are not deposited 
until the day your order is shipped. O Technical & Texas : (214) 690-0206. 
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Upgrade Your Model I to Double Density 
only s15995 

And not with some unproven hacker's kit, either. But with an assembled and fully 
tested Percom DOUBLER-1/t. The DOUBLER-lit 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 ™, a TRSDOS* compatible disk­
operating system •Runs TRSDOS *, 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. 

Microline-80 Printer 
Grand-Opening Special $399.95 (REGULAR $446.oo) 

Compare the Microline-80 feature-for-feature with any other competi ­
tively priced printer. • Uses standard roll paper, fan-fold forms or 
individual sheets. • Prints expanded characters and graphics . • Prints 
96 ASCII characters (9x6 dot format), 64 graphic characters (12x6 dot 
format). • Throughput is SO-characters per second, standard-width 
characters. • Print head is rated at 200 million characters. • Compact, 
lightweight, quiet. 

ACCESS Goes Accessible! ty. We not only "service what we sell ," we're 
also an authorized Percom Service Center. 

No longer a mail-order-only operation, we 're You 'll notice, too, that besides our 
in a new, walk-in retail mart on Central Ex- TRS-80* department, we've added a "Hobby-
pressway in suburban Dallas. Now that ist Corner." For rack-jobbing selected com-
makes us really ACCESSible! puter parts. Moreover, we're now carrying the 

Come by. full Percom System-50 (SS-50) product line. 
Get acquainted with Sam or Connie. And selling books. And magazines. And . .. 
Check out our computer servicing capabili- well, just come by and see for yourself. 

If you can't come by, at least call about our August GRAND OPENING SPECIALS. 

Toll-Free 
Order No . . 

Make ACCESS your one-stop shopping center for TRS-80* computing. 
From game programs to sophisticated system software. From power line 
filters to double-density adapters. From Model I add-on drives to Model Ill 
First-Drive Systems. Shop ACCESS and save! 
Call our toll-free order number for free descriptive product literature and 
latest prices. 

1-800-527-3475° 
(orders & literature only) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 



INTERFACE 

Build a light, sensitive, voice-controlled companion for your computer. 

One Man's Robot 

Don McAllis ter 
4709 Rockbluff Drive 
Rolling Hills Estate, CA 90274 

Last year I decided to interface Kenner's 
R202 robot to my TRS-80. It has its own 

radio control system, is well built and inex­
pensive. I knew I could mount various sen­
sors to the robot. With a hardware interface 
and the following software, R202 now re­
sponds to my voice as well as infrared light 
to execute a preprogrammed set of mo­
tions. 

Not bad for a $29 robot and a $34 inter-

face and power supply. 
All of the following analog to digital con­

versions are performed in machine lan­
guage embedded in single-line strings of 
Level II Basic. This eliminates the need to 
load System tapes into protected memory 
and offers you the ease of Basic program­
ming and the speed of machine language. 

The robot controls its two-dimensional 
movement by latching OUT port data bits 0 
and 1. The latched bits control the relays 
with a hex inverter-driver integrated circuit. 
These relays, in turn , key R202's radio con­
trol mech.anism and let it move in any pre­
programmed pattern . 

The robot also responds to infrared light. 
By means of a sensor infrared data is input 

Photo 1. Robot arriving at a light source after a 180.degree scan and an eight-inch translation 
to reach it . This mode uses a Z-80 machine language subroutine embedded in Basic to con­
vert the infrared intensity data to digital form. 
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to the CPU in serial form by using only data 
bit 07. There it's converted to a number 
proportional to voltage by the machine 
language analog to digital string in Basic. 

Software controls the scanning device. 
Specifically, the software turns the robot in 
increments of 7.5 degrees, alternating this 
with periods of infrared data collection. 
When the robot sees a light with any inten­
sity above a software-controlled threshold, 
he tracks the light moving toward its 
source, until he reaches it and the light be­
comes diffused. Then the robot turns off. 

If you wish to control the robot by voice 
you must press play and record at the same 

Quantity Part Designation Current 

1 7805 Vol tage Regulator 5 milliamps 
(5 Volts D.C.) 
7404 Hex Inverter 12 mi lliamps 
7406 Hex Inverter/Driver 30 milli amps 
(Open Collector) 
7475 Quad Latch (Level 32 mill iamps 
Sensitive) 
7 4367 Hex Bus Driver 65 milliamps 
(Tri -State) 
555 Timer 3 mi lliamps 
Archer SPOT Sensitive 12 milliamps 
Mini Relay #275-004 
Infrared Photo Detector 25 mi\li amps 
#276·142 
2N2222-2N2907 Tran· 
sistor pair 

1, 1 meg ohm trim pot 2,sub-mini phone jacks 
1,50 kilo ohm trim pot 2,16 pin low profil e 

sockets 
2,.01 micro farad 3,14 pin low profile 
capacitors sockets 

1,1 micro farad tan· 1,8 pin low profile 
talum capac itor socket 

1, 1000 micro farad elec· 1 Archer printed circuit 
trolyti c board 

Table 1. Parts List for Interface Con­
trol Board 



time. The cassette recorder acts as a micro­
phone and puts voltage on the cassette IN 

" With a hardware interface 
and the fo llowing software, R2D2 now 

responds to my voice as well as infrared light." 

port. An X = INP(255) Level II Basic com­
mand reads this value and sets X = 255, if a 

sound is present; or sets X = 127, if there is 
no sound. 

Building the Interface Control Board 
(TOP VIEW) The interface control board connects to 

the TRS-80 port edge card in back of the 
keyboard by means of a soldertail 40-pin 
connector with .1 inch spacing. 

•5V 

IN OUT 

- I R 
SIGNAL 
CONDITIONER 

SOK 
MONOSTABLE c CONNECTION .Ol1-1F 

~ 

•SV 

DISK THR BY P 

555 
Tl ME R 

GND TRIG AST 

HEX 
INVERTER 

- (FROM CPUJ-

•5V 

Fig. 1 

POWER 
SUPPLY <1>5.0VDC 

+ 1.0,iiF 
TANTALUM 

BUS DRIVER 

NONJNVERTED DATA 
OUTPUTS 4-UNE AND 
2-LINE ENABLE INPUTS 
3-STATE OUTPU T S 

HEX INVERTER BUFFER I DRIVER 
WITH OPEN - COLLECTOR 
H1GH - VOL TAGE OUTPUTS 

Ol}RELAY 
COILS 

'-j-~~~~~~~~~~--7 00 

4-BIT BISTABLE 
LATCH 

I used a rainbow cable to help keep the 
bus signals straight when wiring the printed 
circuit board. I found an ohmmeter useful to 
check for continuity and incorrect wiring 
during assembly (see Photo 2). 

A schematic of the interface board is 
shown in Fig. 1 (top view). Fig. 1 also shows 
the approximate placement of the integrat­
ed circuit chips on the printed circuit board. 
The entire circuit easily fits on an Archer 
epo xy-glass printed circuit board 
(#276-155). 

The infrared signal conditioner is shown 
in Fig. 2. The analog to digital conversion is 
performed by the interface control board in 
Fig. 1 using a variable pulse duration from 
the 555 timer integrated circuit. 

Fig. 3 gives the pin outs for the TRS-80 
port edge card . Note that the IN and OUT 
port signals are also represented as 
negative (logical 0), true input or output 
designated by TN and OUT in Figs. 1 and 3. 
In addition to TN and OUT, DO, 01, 07 and 
the signal ground GND (don 't forget to con­
nect it to the TRS-80 interface connected 
ground) must be wired to complete the con­
nection of the interface board to the 
CPU. The address lines don 't need to be 
wired for this application because no ad­
dress decoding or port decoding is used in 
the generation of strobe signals. If you 
want, this could be incorporated at the cost 

ARCHER # 276-142 
PHOTO SENSOR 

IOK 

PNP 
2N2907 

TO 
INTERFACE 
BOARD 
ANALOG TO 
DIGITAL 
CONVERTER 

Fig. 2. Optical signal conditioner converts 
light input into a voltage proportional out­
put. 

80 Microcomputing, September 1981 • 115 



D DD• DDD11 D 1,..,DDDDD""[j!DDICXJ 

BIGGER isn't BETTER 
\\" hil e some magaz in Ps ru n 200 pages o r 
more. The Alternate S our<'<' is ju s t 60 
to 80 pages long. Bui eac h a nd eve r \' o ne 
of those pagPs co nt a in s useful. importan t 
information th at re la tes to "o u r TRS-80 I 
or 111. W e do n' t have m illi o ns of sub­
scribe rs {or ads) bu t we do hav e tho u­
sa nd s of sa ti s fied reade rs. Havp ,·0 11 seen 
a TAS magaz in e'' Yo u owe it to \'Ourse lf 
10 c heck it out. f"o r S2 \'OU can sa mpl P a 
s ingle issue , o r yo 11 c:a n subsc ri be fo r 6 or 
12 issue pe ri ods ($ 12 o r S 18. res pcc- o 
ti vc lv). lf vo u do n' t ag ree th a t it was u·c// 
worth S2.00. we' ll re fun d yo 11 r monPv1 

It's Finally HERE! 
Fo r I hose TAS read e rs who've mi ssed 
our fir s t fe w iss ues. or fo r th os<' readers 
wh o wo ul d lik e a nea t. co mpac t se l : T AS 
now h as th e ir 'bo11nd vo lum e' in s lockll 
Issues I th ro ug h 6 . a ll o f 1980. in o ne 
conveni e nt boo k fo rm . And u nl vS l4.95 1 

Over 300 pages of useful information and 
applications. Add S2 fo r s hi pping cos ts. 

BTI? WHAT'S BTI? 
An e xcell e nt va lu e fo r yo ur co mp ut er 
budge t, th a t's wha l1 BTI is an n.lternate 
magaz in·e pu blis hed by T AS ·· a mo re 
s ubj ec ti ve mag, co nt a ining edit or ia ls o n 
s ubj ec ti ve iss ues, so ftware rev iews, th e 
la tes t news, a nd mo re. Eve r-ch anging & 
g ro wing. lo keep up with our expa nding 
ind us try. Whe n 6 iss ues a re ju s t $7. ca n 
you a fford nol to c heck it out ?!? 

TAS, 1806 Ada, Lan s ing, MI 48910 
Ph. (517) 487-3358 or 485-03114 

V' 138 

A J>l>J>l>J>l>J>l>J>l>J>l>J>l>J>l>J>J>J>~J>l>J>J>'tl. 

~,vir ~~~i 
i ues ~ 
~ IN OUR PROBRAMS i 
2 CURYPLOT Rilpidly plots n11rly I 
~ any user defined function (even ~ 
A discontinuous functions). ~ 
A CURYFIT Dehrai nes coeff i c- ""­
~ ients for ill polynoaiills up to; 
A 14th de9ree through lilrge I of 'it. 
~ dah 8oints. 'f1. 
A POLYS LY Solves any polynoaiill ~ i of ilny degree for all roots, ~ 
A including real ilnd iHginilry. ~ 
A '1. 
~ ANY OF THE ABOYE PR06RAftS ON1 ~ t Cus m: LYII U3.95/2 for 21.95 ; 
A Foraated disk 32/48K •••• tl4.95 'it. 

~ •>>>>>>> BONUS PACKAGE <<<<<<<S ~ 2 for disk users. Above three 'it. 
A progrils provide a powerful tool ~ 
~ for dilta 1nill ysi s or instruction~ 
A for1atted disk .......... $29.00 'JI. 
A 'it. 
~ .... Ma;lo•Phone!904)897-3741 .'fl_ i i.miliiill FL. residen ts add 4% sales tax 'fl_ 

!;1:71 i4':~:; .omoo i I -----::::.·=1~:1!1.-.. "'I. 
A I.I J P. 0 . Bax 596 Niceville, FL 32578 ; 

f MICROCOMPUTER TECHN OLOGY AND SOFTWARE i 
A <t <t<t<t<t <l:<t<t<t<l:<t<l:<t<l:<t<t<t<t<E<t<t<l:<E<l °" 
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"/ decided to interface Kenner's 
R202 robot to my TRS-80. 
It is well-built and inexpensive," 

of a few more chips. 

Robot Motion Control 

Controlling the robot 's movement uses 
only a portion of the circuitry shown in Fig. 
1. The integrated circuit chips 7404, 7406 
and 7475 control the robot's translation and 
rot ati on via the relays DO and D1 . They key 
R2D2's radio control device. 

Integrated circuit chip 7404 is a hex in­
verter that inverts the OOi signal from the 

SIGNAL 
P/N NAME DESCRIPTION 

CPU to produce an OUT signal to strobe or 
enable the 7475 latch. The OUT signal is ap­
plied to pins 4 and 13 of the four-bit bistable 
latch 7475. This latches data bits DO and D1 
(from the expansion port edge card) with the 
output being held on pins 16 and 15 of the 
7475 chip. 

The latched DO and D1 output signals 
then drive the open-collector hex inverter 
7406, which in turn drives the DO and D1 re­
lays. The following are the outputs on pins 2 

1 RAS• Row Address Strobe Output for 16-Pin Dynamic Rams 
2 SYSRES• System Reset Output, Low During Power Up Initialize or 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

CAS* 
A10 
A12 
A13 
A15 
GND 
Al 1 
A14 

Mrt. 
illtAR• 
RD• 
MUX 
A9 
D4 
m• m,.. 
Dl 

~· 

Reset Depressed 
Column Address Strobe Output for 16-Pin Dynamic Rama 
Address Output 
Address Output 
Address Output 
Address Output 
Signal Ground 
Address Output 
Address Output 
Address Output 
Peripheral Write Strobe Output 
Memory Write Strobe Output 
Interrupt Acknowledge Output 
Memory Read Strobe Output 
Multiplexor Control Output for 16-Pin Dynamic Rama 
Address Output 
Bidirectional Data Bus 
Peripheral Read Strobe Output 
Bidirectional Data Bus 
Interrupt Input (Maskable) 
Bidirectional Data Bus 
A Logic "0" on TEST* Input Tri-States A0-A15, D~D7 

WR•, RD•, IN•, OUT•, RAS•, CAS•, MUX• ' 
24 D6 Bidirectional Data Bus 
25 A0 Address Ou.tput 
26 D3 Bidirectional Data Bus 
27 Al Address Output 
28 D5 Bidirectional Data Bus 
29 GND Signal Ground 
30 D0 Bidirectional Data Bua 
31 A4 Address Bus 
32 ~ Bidirectional Data Bus 
33 WAIT• Processor Wait Input, to Allow for Slow Memory 
34 A3 Address Output 
35 A5 Address Output 
3 6 A 7 Address Output 
37 GND Signal Ground 
3~ A6 Address Output 
39 +5V 5 Volt Output (Limited Current) 
40 A2 Address Output 
NOTE : •means Negative (Logical "0") True Input or Output 

' 3 5 ) 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 

: : : : : : : : : : : : : : : : : : : - : \· I 
2 4 6 s 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 

Mates with AMP PIN 88103-1 Card~ 
Edge Connector or Equivalent 

Fig.3 



and 4 of the 7406 integrated circuit: 

ground if DO = 1 and : Relay DO= ON 
OUT = 1 

ground if DO= 1 and : Relay DO= ON 
OUT = 1 

Pin 2 of 7406 = open c ircu it i f DO= 0 : Relay DO= OFF 
and OUT= 1 

open c ircuit if OUT = 0 . Relay DO= OFF 

ground if D1 = 1 and : Relay D1 =ON 
OUT = 1 

ORA NGE YELLO W 

+ 5V 

N.0 

COIL 

N.C. 

DI RELAY GROU ND FR OM 
PIN 4 OF IC 7 4 0 6 

CO M 

Pin 4 of 7406 = open circuit if Dl = 0 : Relay D1 = OFF 
and OUT = 1 

open circuit if OUT= 0 : Relay D1 = OFF 

Pins 2 and 4 of IC 7406 are connected to the 
ground side of th e DO and D1 relays respec­
t ively (the oth er side of th e coil is energized 
with + 5 vo lts D.C.). Thus, if DO= 1 and 
OUT= 1, then rel ay DO w ill c lose; and, if 
Df1=1 and OUT= 1, then D1 relay will 
close. Note th at no port or address 

RED GREEN 

+ 5V 

N.0 . 

CO I L 

N.C. 

DO RELAY GROUN D FROM 
PIN 2 OF IC 7 4 06 

CO M 

Fig. 4. Robot control relay connection schematic shows co lor coded relay outputs: DO= 1 
and D1 = O command transla tion; DO= 1 and D1=1 com mand head rotation; Do= O and 
DO= 0 give no motion. 

Photo 2. Interface control board connects to the TRS-BOby mea ns of a 40-pin edge connector. 
Note the 14-pin DIP connector at the other end of the rainbow cable. 

R EMsoFT, Inc . 

Let Your TRS-80® 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book after book on assembly 

language programming and still not knowing your 
POP from your PUSH? 

REMsoFT proudly announces a more effi · 
cient way , using your own TRS-80® . to learn the 
fundamentals of assembly language programming 
--at YOUR pace and at YOUR convenience . 
Our unique package , '' INTRODUCTION TO TRS-80® 
ASSEMBLY PROGRAMMING " , will provide you with 
the following : 
• Ten 45-minute lessons on audio cassettes . 
• A driver program to make your TRS-80"' video 

monitor serve as a blackboard for the instructor. 
• A display program for each lesson to provide 

illustration and reinforcement for what you are 
hearing . 

• A textbook on TRS·80"' Assembly Language 
Programming . 

• Step·by·step dissection of complete and useful 
routines to test memory and to gain direct control 
over the keyboard . video monitor . and printer . 

• How to access and use powerful routines in your 
Level II ROM . 

Thi s course was developed and recorded by 
Joseph E. Willis and is based on the successful 
series of courses he has taught at Meta Technologies 
Corporation . the Radio Shack Computer Center . and 
other locations in Northern Ohio . The minimum 
system required is a Level II. 16K RAM . 

REMASSEM-1 only $69.95 

LEARN TRS-80® 
ASSEMBLY LANGUAGE 

DISK 1/0 
You r di sk system and you ca n rea l ly step out w ith 

REMSOFT's Educa ti onal Mod ule. REMDISK-1 . a 
" sho rt course" revea ling the detail s o f DI SK 1/ 0 
PROGRAMMING us ing assembly language 

Using the same fo rma t as our ext remely popul ar 
1n l roduc tion 10 assembl y language programming , 
thi s "ASSEMBLY LANGUAGE DISK 1/ 0 PROGRAM· 
MING" cou rse incl udes· 

• Two 45-minute lessons on audt o cassette. 

• A d ri ve r program to make your TR S-80..- video 
monito r se rve as a blackboard fo r th e instruc to r 

• A d isplay prog ram fo r each lesson to provide 
Illustrati on and reinforcement fo r wh at yo u are 
hea ring 

• A book let o f comprehen sive. fu lly -commented 
prog ram l1st1ngs il lus trating sequential fil e 110 . 
random -access f ile 1/ 0 . and track and sec to r 1/0 

• A d iskette with mact1i ne- readabl e source codes 
for all p rog rams d iscussed . 1n both Radio Shack 
EDTAS M and Macro fo rmats . 

• Ro ut ines to co nvert fro m o ne assembler fo rmat 
to the other 

Thi s cou rse was developed and reco rded by 
Joseph E. Willis . for th e stud ent w ith expe rience 
in assemb ly language prog ramming : it 1s an inter­
m ed ia te -to advanced -level course Mini mum hard­
ware req u ired 1s a Model I Level II . 16 KRAM o ne 
di sk d ri ve sys tem 

REMDISK-1 only $29.95 
Deale r 1nqu1 n es in vited 

REMson. INC. 

57 1 E. 185 st. 
Eu clid, Ohio 44119 

(2 16) 531 · 1338 

Includ e $1 50 !or sh ipping and handling 
Ohio residents add S1h% sa les tax 

.,. 70 

TRS ·BO' 1s a trademark al the Tandy Corp 
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"' ~.~. ~+~ 
LOWEST PRICES 
ON TRS-80"' 

Model II 64K $ 32 9 8 

Model Ill 16K $839 

Llne Printer VII. $329 

OKI DATA 
Microline 80 
Microline 82 

EPSON MX-70 
EPSON MX-80 

$394 
$499 

$369 

$4 79 

s SAVE 
MOST ORDERS $ 

SHIPPED WITHIN 
ONE BUSINESS DAY 

VERBATIM DATALIFE™ DISKETIES 
5'/ •-inch (box of 10) $25.95 
8-inch Double-Density, $43.95 

* Paymenr· Money O<oer. Cashiers 
Check . Certified Check . Personal 
Checks require 3 weeks 10 clear VISA. 
MASTERCHARGE - Add 3°to 

WRITE OR CALL FOR OUR COMPLETE PRICE UST. 

CALL (602) 458-2477 
- All prices are mail order only -

RAND'S v 236 

2185 E. FRY BLVD . 

® SIERRA VISTA, AZ 85635 
TRS-80 is a rrademark of Tandy Corporalion . 
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Program Listing 1 

1 E$="SQR.SQR&FREDEFSNGSQR>AUTO( 79!85 FRE!85ENDANDCLOSEERR=" 
2 I=VARPTR(E$) 
3 POKE 16526,PEEK(I+ll :POKE 16527,PEEK(I+2) 
10 M$="+?MD> )OR!3A- .<)OR!3A- .MKD$LPRINTOR!3AINKEY$" 
20 I=VARPTR(M$) . 
30 POKE 16526 ,PEEK(I+ll :POKE 16527 .PEEK(I+2) 
35 A$="QR+?GONOTXVARPTRINPNOT?MKS$C 0 FIXINKEY$ERTER" 
38 'LINE 1 CONTAINS THE LOWERCASE IMPLEMENTATION MACHINE 
39 'LANGUAGE STRING DENOTED BY E$ 
40 'LINE 10 CONTAINS THE MACHINE LANGUAGE MUSIC PROGRAM 
50 'DENOTED BY M$ 
52 'LINE 35 CONTAINS THE INFRA-RED ANALOG TO DIGITAL 
54 'CONVERTER - - MACHINE LANGUAGE PROGRAM IN A$ 
55 'THE FOLLOWING INSERTS THE MACHINE CODE INTO STRINGS E$,M$,A$ 

56 '*AFTER THE PROGRAM IS RUN LINES 60 TO 85 CAN BE DELETED * 
60 Il=VARPTR(E$) 
61 I2=VARPTR(M$) 
62 I3=VARPTR(A$) 
63 Bl=PEEK(Il+l)+PEEK(Il+2)*256 
64 B2=PEEK(I2+l)+PEEK(I2+2)*256 
65 B3=PEEK(I3+l)+PEEK(I3+2)*256 
66 DIM E(30) ,M(30) ,A(30) 
67 FOR J=0 TO 30 
68 READ E(J) :POKE(Bl+J) ,E(J) :PRINT PEEK(Bl+J); 
69 NEXT 
70 DATA 221,110,3,221,102,4,218,154,4,221 
71 DATA 126,5,183,40,1,119,121,254,32,218 
72 DATA 6,5,254,128,210,166,4,195,125,4,32 
73 FOR J=0 TO 27 
74 READ M(J) :POKE(B2+J) ,M(J) :PRINT PEEK(B2+J); 
75 NEXT 
76 DATA 205,127,10,77,68,62,1,105,211,255 
77 DATA 45,32,253,60,105,211,255,45,32,253 
78 DATA 13,16,238,175,211,255,201,32 
79 FOR J=0 TO 27 
80 READ A(J) :POKE(B3+J) ,A(J) :PRINT PEEK(B3+J); 
81 NEXT 
82 DATA 211,16,205,127,10,71,79,3,203,88 
83 DATA 192,219,16,203,127,237,67,1,112,32 
84 DATA 242,201,69,82,84,69,82,32 
85 'END OF MACHINE CODE INSERTION ROUTINES 
90 POKE 16526,PEEK(Il+l) :POKE 16527,PEEK(Il+2) 
91 POKE 16414,24l:POKE 16415,66 
92 POKE 16526,PEEK (I2+1) :POKE 16527,PEEK(I2+2) 
135 CLS 
140 PRINT" ** INFRA-RED ROBOTIC VISION DEMONSTRATION 
**" 
141 
150 
190 
191 
200 
210 
215 
220 
230 
240 
260 
270 
280 
290 
300 
310 
320 
325 
330 
340 
350 
360 
361 
365 
366 
370 
380 
390 
400 
405 
410 
420 
422 
424 

PRINT," by Don Mc Allister" 
FOR I=2060 TO 2120:0UT00,0:L=USR(I) :OUT00,0:NEXT 
X=VARPTR(A$ ) 
POKE 16526,PEEK(X+l) :POKE 16527,PEEK(X+2) 
Kl=80 
K2=2.3 
IR=35 
PRINT" I Will Prepare For My Infra-Red Scan" 
PRINT" By A Head Rotation of 90 Degrees" 
PRINT 
B=INT(K2*90) 
FOR I=l TO B 
OUT 00,3 
NEXT 
OUT 00,0 
PRINT" Scanning 180 Degrees To The Right" 
B=INT(Kl/3) 
PRINT@448," In 24 Scans Of 7.5 Degree Increments Each" 
FOR I=l TO 24 
FOR J=l TO B 
OUT 00,1 
NEXT 
OUT 00,0 
S0=0 
C=0 
FOR K=l TO 10 
L=USR( 0) 
S=PEEK(28673)+256*PEEK(28674) 
PRINT@(379+5*K) ,S; 
IF S>IR THEN S0=S0+IR 
S0=S0+S/10 
NEXT 
PRINT@320," " 
S0=INT(S0) Program continues 





PACKER: Machine language program that edi ts all or part 
of your Basic program to run faster . save memory. or 
ease editing. The 5 op tions include UNPACK-unpacks 
multip le statemen t l ines into sing le statements 
maintaining logic. in se rts spaces and renumbers lines. 
SHORT -deletes unnecessa ry wo rds. spaces. and REM 
statements. PACK-packs ti nes into maximum multiple 
statement lines. including all branches. MOVE-moves 
li ne or blocks of li nes to any new location on program. On 
2 cassettes for 16K. 32K. & 48K 
For TRS-80 Mod I or !II Level II or Di sk Basic . S29.95 
SYSTEM TAPE DUPLICATOR: Copy your SYSTEM format 
tapes . Includ es verify rou tines . The Model Ill version 
allows use of bo th 500 and 1500 baud cassettes speeds 
For TRS-80 Model I or Ill Leve l II _ 515.95 
CASSE TTE LABEL MAKER: A mini word processor to pri nt 
cassette labels on a line printer. Includes 50 peel - and -
stick labels on trac tor feed paper . 
For TR-80 Model I of Ill Level II & Printer _ ... _._ S1 7.95 
PAINT TO LPRINT TO PRINT: Edits your Basrc program rn 
seconds to change all Prin ts to LPrint s (except Print@ 01 
Print#) or LPrints to Prints. Save edited version . 
For TR-80 Model I or Ill Level II _ ...... _. S12.95 
FAST SORT ROUTINES: for use wi th Radi() Shack 's 
Accounts Receivable_ Inventory Control I. and Disk 
Mailing List Systems for Model I Level II Sorts in 
SECONDS' You'll be amazed at the time they can save. 
Supplied on data diskette with comp lete instructions. 
FAST SORT for Accounts Receivable ... _ .... _. St9.95 
FAST SORT for Inventory Control I _. ______ . __ . St9.95 
FAST SORT for Disk Mailing List (speci fy data diskette of 

cassette for 1 drive system) .... _. _. _. ______ 514 .95 
ALL THREE ROUTINES .. ... _ .................. S44.95 
Prices subject to change without notice. Call or write for a 
complete catalog . Dealer inqu iries invited . VISA and 
Mastercharge accep ted Foreign order in US currency 
on ly. Kansas residen ts add 3% sales tax . 
On-line ca talog in Wichita FORUM-BO· 316-682-2 11 3 
Or call our 24 hour phone 13 16) 683-4811 or write : 

COTTAGE SOFTWARE 
614 N. HARDING 

WICHITA. KANSAS 67208 ~233 

TRS-BO™is a 1rademark of Tandy Corporation 

M -
TEACH YOUR 

CHILDREN 
Learning to count money by Malcolm Nygren 

A three-program learning system that teaches 
the important skill o f counting money . 

1. Counting Coins- Instruction and drill in 
co untin g penni es , nick el s, dim es a nd 
quarters. 

2. Shopping Trip - Bu y goods in va rious 
sto res; count out the payments and earn 
"purple stamps" fo r a right answer. Three 
speed levels . 

3. C hec k-O ut - Run yo ur ow n chec ko ut 
counter . Learn and practice how to make 
change . 

Learning to count money by Malcolm Nyg ren 
features superio r graphics and is available fo r 
TRS-80 Model I-Level ll-16K on casset te 
on ly. Shi pped postpaid by fir st-class mail 

Each program $6.95-all three Sl9 .95 

ALSO AVAILABL E 
ALPHA- Alphabet recognition for 

preschoolers 
SIGMA-Addit ion problems fo r 

Grades 1-3 
SIGMA-EX-Additi on problems for 

- the younger or slower 
learner 

SPE_ L-Spell ing practice for 
Grades 2-4 

A\'ailable on cassette only. $5.95 each. Two for SI l. 
All four for $20.00. V" 104 

---- M Mercer Systems Inc . '. . · · · 87 Scooter l•ne 
Hlcksvllle, N.Y. 11801 

l~J --
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Progra m Listing 1 Continued 

425 IF S0 >IR THEN 500 
440 PRINT @(504+I*8) ,S0; 
445 IF S0 >126 THEN S0=126 
446 PRINT @640," " 
450 FOR X=l TO S0:SET(X,34) :NEXT 
460 NEXT 
465 PRINT:PRINT 
470 PRINT"* THERE IS NO LIGHT SOURCE -- So I Will Turn Off *" 
480 GOTO 1105 
500 CLS:PRINT" * I HAVE SEEN A LIGHT -- I Will Investigat 
e *" 
501 I=VARPTR(M$) :POKE 16526,PEEK(I+l) :POKE 16527,PEEK(I+2) 
50 2 FOR P=l TO 100:0UT0,0:L=USR(2060) :OUT0,0:NEXT 
5 03 M=VARPTR (A$) :POKE 16526,PEEK(M+l) :POKE 16527,PEEK(M+2) 
505 Sl=S0 
506 PRINT"INFRARED RADIANCE =";S0 
507 IF S0 >126 THEN S0=126 
508 FOR X=l TO S0:SET(X,28) :NEXT 
510 PRINT:PRINT"I Will Rotate My Head Towards The Light" 
600 B=INT(K2*270) 
610 FOR I=l TO B 
620 OUT 00,3 
630 NEXT 
640 OUT 00,0 
660 PRINT"! Will Move Towards The Light" 
665 PRINT,"* INFRA-RED TRACKING MODE *" 
670 B=INT(Kl*6) 
680 FOR I=l TO 10 
68 2 IF I >l THEN B=INT(Kl*3) 
685 S0=0 
690 FOR J=l TO B 
700 OUT 00,l 
710 NEXT 
712 GOSUB 730 
715 NEXT 
716 GOTO 1000 
730 FOR K=l TO 10 
7 40 L=USR(0) 
750 S=PEEK(28673)+256*PEEK(28674) 
760 PRINT@(379+5*K) ,S; 
770 S0=S0+S 
780 NEXT 
781 PRINT 
785 PRINT@320," ",:PRINT 
790 S0=INT(S0/ 10) 
800 PRINT @51 2 ,"INFRARED RADIANCE =";S0 
810 IF S0 >126 THEN S0=126 
815 FOR X=l TO S0:SET(X,28) :NEXT 
850 PRINT 
900 IF S0 <IR THEN GOTO 1000 
950 RETURN 
1000 PRINT" * I Hav e Arrived At The Light Source *" 
1100 PRINT" * Turning Off Sensors * 
1105 I=VARPTR(M$) :POKE 16526,PEEK(I+l) :POKE 1652},PEEK(I+2) 
1106 FOR I=l TO 10 STEP l / 4:0UT00,0:L=USR(3E3-ABS(l50-3*I)) :OUT0 
0 , 0:NEXT 
1200 END 

10 Kl=70 
20 K2=1.86 
25 CLS 

Program Listing 2 

26 PRI NT@l5,"* VOICE COMMAND ROBOT DEMONSTRATION *" 
27 X0=Xl=X2=X3=0 
28 XT=0 
29 PRI NT @l 28, "* 10-20 TRANSL ATION * * 20-30 ROTATION *" 
30 PRINT @l92," " 
31 PRINT @384," " 
40 K=0 
50 FOR I=l TO 1000 
51 X0=0 
55 OUT 255,00 
60 X=INP(255) 
70 IF X=255 THEN K=K+l 
71 PRINT @(256+K) ,K; 
80 IF XT=l AND K>l0 TH EN GOTO 106 
86 IF X=l27 AND K>l THEN X0=1 
87 X3=X2: X2=Xl:Xl=X0 Programcontinues 



..... see Lisi of Advertisers on page 354 

.SPice s~gss 
YDA?Disk Model I & 111 

lalers Inquiries Invited 
7 . · Forum 80 702·362·3609 

ntastic Software 
,.,3110 Polaris #3 

V' 225 

Las Vegas, Nevada 89102 ~ 

80 Microcomputing, September 1981 • 121 



Program Listing 2 Continued 

88 XT=X0*Xl* X2*X3 
89 IF XT=l AND K< l0 THEN GOTO 25 
95 SET{2 *K,2 2 ) :SET{ 2*K+l,22) 
96 IF K>30 THEN GOTO 25 
100 NEXT 
105 IF K=0 GOTO 30 
106 CLS:K=INT{K/ 10) 
110 IF K=l PRINT @0," * YOU HAVE SELECTED MY TRANSLATION MODE * 
120 IF K=2 PRINT @0," * YOU HAVE SELECTED MY HEAD ROTATION MODE * " 
121 PRINT@l92," " 
122 PRINT @384," " 
130 I F K=l THEN A=l 
140 IF K=2 THEN A=3 
150 K=0 
151 X0=Xl=X 2=X3=0 
152 XT=0 
1 5 5 FOR I=l TO 10000 
1 5 6 OUT 255,00 
157 X0=0 
160 X=INP{255) 
170 IF X=255 THEN K=K+l 
171 PRI NT @{256+K) ,K; Program continues 

-ATTENTION ALL TRS-80® OWNERS-

No matter how your Model I, II, or Ill is used, whether it be business 
or pleasure, this product can benefit you. MAX 

Q) 

"' c:: 
0 
c.. 

decoding is used in controlling the robot 's 
motion (an OUT command to any port 
causes th e relays to operate). This is all 
ri ght if no ot her peripheral s using data bit s 
DO and D.1 are being operated at the same 
time. 

A cassette reco rd er can also be operated 
at the same time the robot is being con­
troll ed by using OUT 0 byte command s for 
motion contro l. Since the recorder is port 
FF= 255 (dec imal) it will be unaffected by 
OUT 0 commands and the robot is unaffect­
ed by OUT FF,04, which turn s the record er 
on . Note that up to four relays can be con­
tro lled by th e c ircuit in Fig . 1 without add ing 
more chips. 

The DO and D1 grounds to the relay co ils 
in Fig . 1 are connected to the ground side of 
the coils in the relays shown in Fig . 4. The 
plus side of t he coi ls are connected to the 
+ 5 Volt D.C. supply. Photo 3 shows how th e 

Psychologica I 
Tolerance Color 

Eye Sensitivity 
Spectral Curve 

/ 
The FATIGUE FIGHTERTM r educes the operator fatigue 

(irritated, watery eyes and headaches) caused by the harsh white 
video display thereby making computer use more efficient and/ or 
enjoyable. The graph at the right will help explain how it works. 
Superimposed on the standard eye sensitivity curve is the band pass 
curve of the FATIGUE FIGHTERTM as recorded by a 
spectrophotometer . A marker is also on the graph at the ideal 
psychological tolerance color. As you can see, the green color of the 
FATIGUE FIGHTERTM takes advantage of both eye sensitivity and 
psychological tolerance to make the display less irr itating. 

"' Q) 

er: 
Q) 

.:=: 

FATIGUE FIGHTERrM 
Spectral Curve 

The FATIGUE FIGHTERTM is made of tough Ys inch thick acrylic 
sheet which adds absolutely no distor tion or fuzziness to the display 
and is industry proven to be an excellent material for optical filtering 
(e .g. lenses for laser safety goggles). It installs easily on all three 
TRS-80® models with a pressure sensitive adhesive which wi ll not let 
the filter fall off yet allows easy removal if necessary. Finally, the black 
and silver border design makes it a perfect match for the compu ter 
styling. 

If you want a FATIGUE FIGHTERTM of your own but prefer not 
to order by mail , check with your local computer stores to see if they 
have them in stock. O therwise follow t he order ing instruct ions below. 

TO ORDER: 

TRS-80 IS A TRADEMARK DF TANDY 

Send Name & Addreu Typed or Cleu1y Pr1nted with 
Check or Money Order for $12.95 Each, lncludlng Shlp­
~ng. COD'a ere $2.50 Addltlon1I Per Order & ue Ac· 
cepted by Mall or by Calling 904-378-2494 9-5 M- F. 
Florlda Ret ldentt Add • 0/o Sales Tu . 

"' Q) 

er: 

Violet Blue Green Yellow Orange Red 

SOUTHERN INNOVATIVE DESIGN 

1520 NORTHEAST 12TH STREET 

GAINESVILLE, FLORIDA 32601 v 373 ~--·······••iliiiiiiiii 
Dealer inquiries invited. 
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color coded relay output switch wires are 
connected to the R2D2's radio control unit. 

N.0. NORMALLY OPEN 
N.C. NORMALLY CLOSED 
VOLTAGE 6-9VDC 
RESISTANCE 500Q 
CURRENT 12MA 
CONTACT RATING 1AMP 

Once you have assembled the robot inter­
face control board , and its connection to 
the radio control unit and microcomputer, 
plug in the power supply to an unregulated 
7-12 volt D.C. source (a 300 milliamp plug-in 
battery eliminator does nicely) . Double 
check the circuit for proper voltage levels 
and continuity before connecting it to the 
computer. 

After you are certain everything is work­
ing as it should, connect the interface to the 
computer bus and turn on the power; the ro­
bot should immediately start rotating his 
head. To stop the motion hit Clear. The mo-

Program Listing 2 Continued 

"After you are certain 
everything is working as it should, 

. turn on the power. The robot should 
immediately start rotating his head." 

17 2 IF X=l 27 AND K>l THEN X0 =1 
1 73 X3=X2:X2=Xl:Xl=X0 
174 XT=X0*X l *X2*X3 
175 IF XT=l AND K<l0 THEN GOTO 25 
17 6 IF XT= l AND K>l0 THEN GOTO 209 
1 90 IF K>60 THEN GOTO 209 
195 SET(2 *K,22) :SET(2*K+l, 22) 
200 NEXT 
205 IF K=0 THEN GOTO 25 
209 K=INT(K/ 10) 
210 IF A=l PRINT @64,"* FOR A TRANSLATION OF";K;"INCHES *" 
220 IF A=3 PRINT @64,"* FOR A HEAD ROTATION OF";K*90;"DEGREES *" 
230 IF A= l THEN B=INT(Kl*K) 
240 IF A=3 THEN B=INT(K2*90*K ) 
250 OUT 00,0 
260 FOR J=l TO B 
270 OUT 00,A 
280 NEXT 
290 OUT 00,0 
295 CLS 
300 GOTO 10 
400 END 

PRESTO! Accessories shipped in 24 Hours 

) ) i 
ASK FOR OUR 

INSTANT DISCOUNT 
From Roy Hawthorne 
Talk To Bill Tokar On 

Applications 

\·.. .:. ... , 

We have a large stock of accessories available 
for immediate shipment, including ribbons, 

interfaces, cables, thimbles and other items 
for Anadex, Epson, Centronics, NEC and 

Okidata printers. We also stock the printers 
for the accessories. We stock Amdeck 

monitors, terminals by TEC, Telray, and 
Micro-Term, and the Altos Microcomputer 

Product line. Make us your stocking source. 
. t ·~ 

ANADEX DP-9000 
All fun ctions are 

program accessible. 

CENTRONICS 739 
A great printer 
w it h many new 

featu res. 

NEC-3500 
A New 

Spinwriter at 
a lower cost. Hi-Res Graphics. 

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 No Credit 

Card Penalty 

WRITE TO: ...-438 

"The Stocking Source" 
24069 Research Drive 
Farmington Hills, Ml 
48024 
313-474-6708 
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"Position the robot's head 
so he is looking straight ahead; 
The robot will move about the table top. " 

tion is stopped when ·the DO and D1 relays 
are latched to 00. Now you are ready to load 
the motion control in Program Listing 1. 

After the program is loaded, position the 
robot 's head so that he is looking straight 
ahead (red LED eye in front). Then, run the 
Basic program in Listing 1, and the robot 
will go through a preprogrammed sequence 
moving about the table top in a square. 
Notice that the program starts and stops 
the cassette recorder before each motion. 
This allows you to record a verbal descrip-

4J B5 • DJ 

4J B7 • CD 

4JBA I 44 

4)BB • 40 

4JBC I 0) 

4J BD1 CB 
4) Br' • co 
4JCO I DB 
4)C21 CB 
4JC41 ED 
4JC81 20 

4JCA I C9 

10 

7F OA 

58 

10 

7F 
4J 01 70 
F2 

OUT (1 0H) ,A 

CALL OA 7FH 

LO B,H 

LO C,L 

INC !:JC 

BIT J , B 
RET NZ 

IN A, ( 10H) 

BIT 7,A 

LO (7001H),OC 
JR NZ ,4)0C 

RET 

tion of the robot's maneuvers on cassette 
for playback on subsequent runs. If you 
don 't want to make use of this feature 
delete lines 270-300, 710- 730 and 920-940 
from Listing 1. 

If the motion is not as desired, try modify­
ing the constants K1 and K2 in Listing 1. 
They control the magnitudes of the robot 's 
moves. For example, if you input a 360-
degree head rotation and the robot's head 
only rotates 340 degrees, increase K2 by 15 
percent. 

1 trigger A to D converter 

1 initialize converter 
1 with most significant byte 

least significant byte 

increment counter 

1 limit max converter value 

return if value exceeded 
1 input sensor data 07 

1 check if 07=1 
1 store count in 7001H 

1 keep counting if 07=1 

1 stop count when 07=0 and 
r eturn to BA SIC 

Program Listing3 

Photo 3. The robot interface control board relays DO and 01 connect to the radio control unit 
as indicated here. 
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MICROCOMPUTER 
TECHNOLOGY INC. .,-2a 

MOD Ill 
SALES 

PARTS & SERVICE CENTERS -
INDEPENDENT DEALERS 

WASHINGTON ............. (509) 504-0955 
Personal Computers 
SAN JOSE . . .. (408) 946-1265 
Audio Visual Sysrems 
SANTA CRUZ (408) 427 -0806 
Monterey [)oy Doro Service 
SAN DIEGO ( 714) 281 -0285 
Disney Electronics 
HAWAII (808) 261 -4042 
Computer Markel 
TEMPE. AZ (602) 839-0546 
Lorich Computer 
PHOENIX. AZ (602) 244-9739 
King· s Micro Elec tronics 
TUCSON. AZ (602) 323-9391 
Simurek 
SIERRA VISTA. AZ (602 ) 458-24 79 
Rond·s Inc. 
TEXAS (2 14) 247-6679 
Elecrronic Secre1ory Enterprises 
N & S DAKOTA ( 701 ) 594-5674 
Arrow Seven Merchandise 
MIDWEST (618) 345-5068 
Margo Sys tems 
MAUMEE. OHIO (419) 893-4288 
M.V.C.S. 
CLEVELAND. OHIO (2 16) 779-6040 
C. T. Enterprises 
GEORGIA (404 ) 449-8982 
Micro Accounting Sys1ems 
FLORIDA (305 ) 981 -9091 
Compurek 
WHITE PLAINS. N.Y. (914) 948-7980 
[)lue Light Computer Source 
ASTORIA. N.Y. (212 ) 728-5252 
Toro Systems 
TROY. N.Y. (518) 273-8411 
J.F A Electronics Inc. 
OVERSEAS 

REP. OF SOUTH AFRICA . 021 -45-1 047 
Mighrey [)yrey. Capetown 
AUSTRALIA . . . . . . . . . . . . . .. 03-877-6946 
De Forrest Sofrwore. Melbourne 

MTI ho;o COfl •ple1e line of COMPLJTER audon; 
INTERNAL DISK KIT 40 OR 80 TRACK 

Drive l\ 11 111 from 1699 
Drive Ku 11 2 from 1279 

EXTERNAL DISK KIT 40 OR 80 TRACK 
Drive K1r II 34 from 13 79 
Drive l\1 r /14 from 1359 

TRS DOS G Monuol 121.95 
DOS PLUS from 199 



If YOU CAN 
RECOGNIZE VALUE 

YOU CAN SAVE 
s50000 
INTRODUCTORY 
OFFER 

M.T.I. 
MOD Ill 
Now You Con Save 
$500 over comparable models! 

We hove tol~en the basic 16K Model Ill expanded 
the memory to 48K and added our MTI Double 
Density, Dual Disl~ Drive system. System is fully 
compatible with Radio Shod~ DOS and peripherals. 

MOD Ill/EXPANDED 
Some as above but hos double storage capacity 
C708K storage). Your choice of 2 dual headed 40 
trod~ drives or 2 single headed 80 trod~ disl~ drives. 
Includes Microsystems DOS plus J .J. 

MOD 111/280 
Our largest MOD Ill, approximately 1 .5 mega bytes 
of storage, utilizes 2 dual headed 80 trod\ double 
density disl~ drives. Complete with manuals and 
professional operating system, Microsystems DOS 
plus J.J (40 & 80 trod~ capability) . 

MICROCOMPUTER TECHNOLOGY INC. [•·••: 
JJ04 W. MACARTHUf\ SANTA ANA, CA 92704 I 

..... 2a 

..... See List of Advertisers on page 354 

• (714) 979-9923 • TELEX 6780401 TA[31RIN • -VISAiii.m 
·uses MTI Memory D1sl< DrivEcs & Componenrs 

U.S. PRICES 
F.0.D. SANTA ANA, 
CALIFORNIA 
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"It's fun to whistle command your robot 
around the floor. You can a/so construct 
a robot obstacle course to test your skill." 

4J621 CD 7F OA CALL OA7FH I pass argument in USR( ) 

4J651 4D LD C,L I frequency 

4J661 44 LD B,H I duration 

4J671 JE 01 LD A, OlH I for square wave start 

4J691 69 LD L,C I get frequency 

4J6A I DJ FF OUT (FFH) ,A I begin positive half cyc le 

4J6c I 2D DEC L coun t t o end of positive 

4J6D1 20 FD JR NZ,4J6CH 1 half cycle of square wave 

4J6F1 JC INC A I f or next half cycle 

4J701 69 LD L,C I get frequency 

4J711 DJ FF OUT (FFH),A I be gin negative half cycle 

4J7J1 2D DEC L 1 count to end of cycle 

4J741 20 FD JR NZ,4J7J I continue till done 

4J761 OD DEC C I increase pitch 

4J771 10 EE DJNZ,4J67 I if duration + more waves 

4J791 AF XOR A end of square wave s 

4J7A I DJ FF OUT (FFH),A f r om ~i$ 

4J7C I c9 RE T return to BASIC progr am 

Program Listing 4 

421''11 DD 6E OJ LD L,(IX+OJH) 1 address of cursor LSB 

42F41 DD 66 04 LD H,(IX+04H) I 

42F71 DA 9A 04 J P C, 049AH I 

42FA I DD 7E 05 LD A, (Ix+05H) 

42FD1 B7 OR A I 

42FE I 28 01 JR Z,4J01H I 

4J001 77 LD (HL) ,A I 

4J011 79 LD A,C I 

4J02 1 FE 20 CP 20H I 

4J 041 DA 06 05 JP C, 0506H I 

4J071 FE 80 CP 80H I 

4J091 D2 A6 04 JP NC, 04A6H I 

4JOC I CJ 7D 04 JP 047DH I 

Program Listing 5 

Program Listing 6 

0 REM ROBOT CONTROL DEMONSTRATION 

addre ss of cur so r ~SB 

jump if VIDEU read 
check if cur sor i s on 

jump t o control c heck 

if not on 
blank if cur s or on 
cont r ol cha ra cter check 

contr ol c ha racter ? 
jump if control character 
gr a phic cha r acte r? 

jump if graphic character 
patch bac k to video display 
driver in ROM 

1 CLS:PRINT"MY NAME IS R2D2 AND I WILL NOW EXECUTE A SEQUENCE" 
2 PRINT"OF PRE-PROGRAMMED MOTIONS" 
3 PRINT 
4 Kl=Bl. 
5 K2=1. 96 
6 OUT 255,4 
7 FOR W=l TO 6000 : NEXT 
8 OUT 255,0 
Hl DIM A(40) ,B(40) ,C$(40) Program continues 
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Robot Voice Control 

Sounds of various durations can be used 
to designate the type and magnitude of the 
robot's motion. It is fun to whistle com­
mand your robot around the table top or 
floor. You can also construct a robot 
obstacle course to test your skill. 

To use the voice control mode load the 
program in Program Listing 2 into your com­
puter. Press play and record on the recorder 
simu ltaneously (you'l l also have to insert a 
blank tape) and remove the black plug from 
the microphone jack. By whistling into the 
cassette microphone for various durations 
the robot can be maneuvered in any desired 
pattern when Listing 2 is run. 

The program can also be modified to 
combine computer controlled motions with 
verbal commands. 

Infrared Sensor Light Source 

The infrared sensor (Photo 1) actually re­
sponds to visible light as well as infrared 
light (in the 1 micro-meter range). Infrared 
LED's emit light over a narrow band of 
wavelengths in the infrared spectrum as 
shown in Fig. 5 (a tungsten filament lamp is 
a good generator of infrared light). For this 
reason ordinary f lashlights or penlights can 
be used as infrared light sources (with or 
without filters). A flashlight also has the ad­
vantage of producing a beam of light which 
can be seen over great distances. 

Infrared data is converted from analog to 
digital impulses and input to the CPU 
through I Cs 555 and 74367 in Fig. 1. The ac­
tual analog to digital conversion is per­
formed by the machine language subrou­
tine in Listing 3, which can be called from 
Level II Basic using the USR command. 

Machine code can be either POKEd into 
the string locations, or can be entered 
directly into string locations using a 
monitor program such as RSM or T-Bug. It 
is helpful to enter first the Basic program in 
Listing 6, using arbitrary keyboard charac-

RUB Y TUNGSTEN 

rnJ 
400 500 600 70 0 800 900 1000 11 00 1200 

WAVE LENG TH (NA NOMETER S! 

Fig. 5. The spectra of various light sources 
used in robotics experiments. 



ters to fill out the strings. After this is done, 
the machine code in Listings 3, 4 and 5 can 
be inserted into the proper string from the 
vantage point of a high memory monitor 
program. Two restrictions in doing this are 
that the program must be less than 256 
bytes, and must contain no zero byte op­
codes. A zero byte causes the Basic inter­
preter to think it has reached the end of the 
string definition. Careful coding can get 
around these restrictions in most in­
stances. 

When an infrared source above a soft­
ware selectable threshold is seen by the ro­
bot during a scan, a musical note is sound­
ed through the cassette auxiliary cable. You 
can connect this cable to the phonojack in­
put of a stereo amplifier, so that the tones 
generated when the robot sees a light are 
heard in high-fidelity. The musical tone is 

Program Listing 6 Continued 

20 FOR I=l TO 16 
30 READ A(I) ,B(I) 
40 NEXT I 
100 DATA 1,4 
101 DATA 3,90 
102 DATA 1,2.5 
103 DATA 3,270 
104 DATA 1,4 
105 DATA 3,90 
106 DATA 1,2.5 
107 DATA 3,270 
108 DATA 1,4 
109 DATA 3,90 
ll0 DATA 1,2.5 
lll DATA 3,270 
ll2 DATA 1,4 
ll3 DATA 3,90 
ll4 DATA 1,2.5 
ll5 DATA 3, 270 
ll6 DATA 1,4 
120 DATA 3,270 
200 FOR I=l TO 16 
210 A=A(I) :B=B(I) 
220 OUT 00,0 

formed by means of a Z-80 machine lan­
guage subroutine, which is also embedded 
in a string. This program is given in Listing 
4. 

Listing 5 gives the Z-80 code for the dis­
play of lowercase as well as uppercase let­
ters on the video monitor. 

Finally, Listing 6 is a Level II Basic pro­
gram that uses the machine language sub­
routines in Listings 3, 4 and 5, and converts 
your robot into an infrared scanning, de­
tecting and tracking system. 

After loading the program, plug the sen­
sor coaxial cable into the interface board. 
As a first test of the sensor, turn the robot 
off and set the IR threshold to a large 
number (IR= 1.E10) in line 350 of Listing 6. 
Run the program, and observe the infrared 
intensity displayed. The numbers should be 
around 10, if no light is shining on the sen-

225 IF A=l PRINT"I = ";I;" TRANSLATE ";B;" INCHES" 
226 IF A=3 PRINT"! = ";I;" ROTATE HEAD ";B;" DEGREES" 
227 IF A~l THEN B=INT(Kl*B) 
230 IF A=3 THEN B=INT(K2*B) 
231 OUT 255,4 
232 FOR W=l TO 2000:NEXT 
233 OUT 255,0 
235 FOR J=l TO B 
240 OUT 00,A 
250 NEXT 
260 OUT 00,0 
270 NEXT 
280 PRINT:PRINT"I AM NOW FINISHED WITH THE MOTION SEQUENCE" 
285 PRINT 
2·9 0 PRINT II* WHAT IS YOUR NEXT COMMAND ? *II 
294 OUT 255,4 
295 FOR W=l TO 4000:NEXT 
296 OUT 255,0 

sor. With a light shining the number will go 
up to several hundred. 

Adjust the two sensitivity trim pots on the 
interface board until this happens. After the 
infrared signal conditioner and analog to 
digital converter are working properly, set 
IR= 20, turn the robot on, and run the pro­
gram. The robot will begin a series of scans 
in 7.5-degree increments until a light source 
is seen. At this time R2D2 sounds a musical 
note through the auxiliary cable, and it be­
gins to track the light. R2D2 now moves to­
ward the light. When he arrives at the light 
source, the image of the light on the detec­
tor becomes diffused, and the robot stops 
(once again to a musical accompaniment). 

Incidentally, if you want to mount more 
sensors such as touch sensors, or sonar, 
the analog to digital converter design 
allows up to si x analog signals to be read 
and converted simultaneously.• 

MODEL II 
PROGRAMS 

RETAIL AIR SYSTEM 

Supports 4000 accounts and 36,000 transactions (2 items per 
transacrlonJ. Includes 11ging analysis, credit cards, customer lists, 
rolode x cards , transaction lists, billing options WIWO finan ce 
chargas and online updating . . . . ........ 1400.00. 

• "Raquiru COBOL Run lime Package'· 

RETAIL FINANCING SYSTEM 

Auromates handling ol installmen t loans . Contract calculation 
and printing. Payotts, 11dd-ons, AIR processing, end payment 
distribu fions . Designed for retailers who tinanca big ticket 
itttm s . , ...... . ...... $500.00. 

DEMOPAK 

A smorg•sbo•rd of 40 progrsms fo r le isure •nd pe rson•/ use. 
G•mH (2 5), pers onel lin•nce (6), math/stat (9} . .. . .. . .. . . S 40.00. 

BUDGET MONITOR 

/mpfemenls monitoring ot multiple projecl or persons/ budr1ers. 
Allows user defined object code/ budget cstegories . Tracks er· 
pendilures, encumber11nc11s, and balances on actual end per· 
ce nr11g11 completion ba sis . /deal tor bu sy projec t dire ctors, con· 
rr11 cls, businessmen or engineers who wish lo mon itor project 
budgets . . .. S 40.00. 

TUTOR PAK 

An integrated packa ge of 25 lessons lhet tulors lhe u~"' in the 
BASIC l11ngu 11ge. /dlJll/ tor Model I/ owners who wish to /IJlltn BA SIC 
in a sell·psced m•n ner .. . . S 30.00. 

Send che ck or mone y order to: 

Soulhfork SoflwertJ v 558 
68 Feirlake Drive 
H11 tliesburg, MS 39401 

Specify TRSD OS J.2 or 2.0 Version w ilh order. 
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Get a glimpse of the future today-at y,our nearest 
Instant Software dealer. 

Al.AllAMA 
THE COMPUTER SHOP, O~ 
ALW<A 
COMPUTER l Al..K. Ancnor•oe 
JUNEAU ELECTRONICS. June•u 
WAPATCO, Ancriot•Qe 
ARIZONA 
COMPUTEA STORE. Pfw>entll 

MESA ELECTRONICS, MtSI 
MILLET·s ELECTRONICS, Mna 
PERSONAL COMPUTER PLACE. Mesa 
SIMUTEK, Tucson 
SOFTWARE STATION, Tempe 
TOY BOX. S11ma Vitia 
ARKANSAS 
MICRO COMPUTER SYSTEMS Hell Springs 
CALI FORNIA 
ADVANCE RADIO IRIS DEALER>. Grass \l llley 
ADVANCED CO,_.PUT ER PAOOUCTS. San la Ana 
All TRONICS, San Jose 
AMCO ELECTRONICSUPPl.Y, Azusa 
ASAP COMPUTERS. Slgna1 HI I 
BYTE INDUSTRIES. H•Yf'l'atd 
BYTE SHOP. Moun1a1n V•ew 
CAP1TOL COMMER SYSTEMS, Sacramen10 
COAST EL.ECTRONICS. Mono Bly 
oo-..PUSOUND, 0tll'Oe 
COMPUTER MART OF CALIFORNIA. INC 
Diamond Ba< 
COMPUTER Pi.US, Sunnyv•fe 
COMPUTER STORE. S1n 1.eandn> 
COMPuTEA WORLD, Wea1rrnrm111 
DEAOSEAA APPLIANCE & REPAIR. wea ........ 1118 
DI MENSIONAL SOFTWARE. San Diego 
EXA TRON, S•nla Claro 
Cl.'ME-0-RAMA. 81ni. Barba11 
GRAY MATIER, San Franc: i&OO 
HOBBY WORLD ELECTRONICS, NOlttlrlOQe 
HUNTINGTON COMPUTING Corcoran 
MALIBU MICAOCOMPUTING.. Malibu 
MICRO SPECIAL TIES. Dany City 
MN6 T INDUSTRIES. Lompoc 
OPAMPfTECHNICAL BOOKS. \..oa .t.nvein 
OPPOAlUNmes FOA LEARNING. Chal swotth 
PC COlr.! PUTERS. El Cet1110 
QI COMPUTERS INC., LawncJIM!I 
A-'C pq()DUCTS, San Jose 
RADeO SHACK. El CalQt\ 
RADf() SH~ P11m Springs 
RADIO SHACtf.. Sar\ Diego 
R4V $Of.IND IRIS OE.ALER). Forhma 
SAUNAS HOBBY CENTER. Saunae 
SHAVER RADIO. San JOM 
SILVER SPUR ELE.CTRONICS Ch•no 
SOFTWARE PWS. £1 TtMo 
STACEY'S BOOKSTORE, S.n Fnanctsco 
STRAWFLOWER ELECTRONICS (A/S DEALER). 
Hatt Moon Bay 
THE COMPUTER STORE. S.nla Monrca 
f HE FEDERATED OROUP. Commerco 
TH E SOFTWARE STORE. Hur111ng1on Beacn 
WABASH APPLE. E1 ro10 
WARRIORS, WIZARDS & FmBOTS, Ga1den Gro..,. 
WEl\IHER BUSINESS SYSTEMS, Los Allot 
COLORADO 
,t..pP"-RAT. 09n,,., 
FISTE.L'S MICRO ELECTRONICS, Denver 
POOR RICHARD'S C' LCULATORS. Fon Cothns 
SOFTWARE GOU RU ET, Den.,., 
COHNOC'TICIJT 
AMERICAN BUSINESS COMPUTERS. Gtoton 
am ME COMPUTER SHOP. Nb London 
COMPUTER LAB. New London 
INSTRUCTIONAL SYSTEMS COMPUTERS. 
~SI .. 
TECHNOLOGY SYSTEMS. S.lhel 
THE CONPUTER STOFtE, Stamtotd 
DEl.AWAM 
MICRO PROOUCTS. w 11m1ng1on 
OMNIF~. WUl'ftlng\Otl 
DtSfRICT OF CCM.UMllA 
THE PROGRAM STORE. WaahUi010n, O.C 
FLORIDA 
ADVENTURE INTERNAllONAL, Cuselbetf)' 
AU. SYSTEMS 00, Wlt\191' Garden 
AMF MICROCOMPUTER CENTER. Temoa 
COMPIJfER CENTER, We11 P11m 
COMPUTER JUNCTION. Fort Lavderd• I• 
COMMER WORLDS. Cleerw11et 
COMPUTERLANO, JIOltaorw11 .. 
COMPUTERLAND. s.ruota 
COMPOTERlAN D, Tampa 
COMPUTtRl.AND. W11t Palm 9"ch 
MEAT'HKIT ELECTROf\llC CENTER, Hialeah 
t1&H "'°8BY SA1.E&, Sart,SO\a 
M~MPLTI> , M iaml 
MICROCOMPUTER SYSTEMS l~C., Tampa 
MINI CONCEPTS, HOlty HUI 
SAV.A.&YTE, J .c:bOnY1 lla 
SOUND IDEAS. Glimeeville 
SOUT1'4 EAST MICRO DATA, OJtandO ---

GEORGIA 
ATLAN TA COMPUTER MART. Allari ta 
BAILEY'S COMPtsTERSHOP. August• 
DELTA DATA DYNAMICS, Tucll!'f 
ENERGY LOGIC. Corumt>us 
FLEMING DAUG co .• Wrens 
HAWAII 
HONOLULU ELECTRONICS. Honolulu 
MILLS ELECTRONICS, Lahaln1 
RADIO SHACK ASSOC_ STOA£ Honolulu 
IDAHO 
DENNIS STONE ENTERPRISES, Fruitland 
ELECTRONIC SPECIALTIES. Botae 
R&L DATA SYSTEMS. lda?\O Fall 
ILLIHOIS 
ALPINE COMPUTER CENTER. Aol:ll lOtd 
BELL ELECTRONICS. Ethnbofo 
CHICAGO MAIN NEWSTANO. E1an11on 
COMPREHENSIVE MICRO SYSTEMS Ctllugo 
COMPUTER JUNCTION Etmhu,.1 
COMPUTER STORE, ~kloro 
COMPUTEALANO, Niles 
CREATIVE PROORA.Mi.AING. Cflatoes!on 
GA ROA & ASSOCIATES. Chte&QO 
ILLINOIS CUSTOM COMPUTERS, H6111sburg 
MAIN STREET COMPUTER CO . O.C.tu1 
MIDWEST MICRO COMPUTERS. Lombf,1d 
THE PILOT HOUSE. Gtldslone 
WAL~CE COMPUTERS Pear~ 
INDIAHA. 
ABC HOBBY, Eva/lsvllfo 
DIGITAL TECHNOLOGY. Lafay,lle 
FA.LL CREEEK ELECTRONICS. Pl ~ltlon 

GAME HUT BIOOmlnQlon 
GAME PRESERVE, 1ooianapcl!a 
PROFESSIONAL MICROCOMPUTER 
SOFTWARE. Muncie 
SIMONTON LAKE DRUGS. Elkhan 
THE BOARDROOM, lnd11n1po1~ 
THE HAM SHACK, ~vanmlle 
IOWA 
LENWOOD SYSTEMS. c.ntor Poln1 
MEMORY BANK INC _ Bettendorf 
SERNETT LEISURE CENTER cauot ....... 
AMATEUR RADIO EQUIPMENT, WlCh1tl 
CENTRAL KANSAS COM PUTERS, Honrigton 
COMMUNICATIONS CENTER, L.triccNn 
GOSUB !NTL. W1chlla 
HATCH COMPUTER CENTER. Alliance 
HIGH TECHNOLOGY, WlcM• 
KENTUCKY 
COMPUTER MAGIC, L0u1a1111e 
PERRY-S COMPUH!R, 8rtKnefl 
LOUISjAffA 
ACME 8001( co., Balon Rouoe 
COMPUTER SHOPPE, Melalfle 
MAINE 
FRYEBURG COMpUTER CENTER. Fryt0u1g 
MAINE MICRO SYSTEMS INC .. Aul>llrn 
MIO.MAINE COMPUTER COMPANY, Aubu1n 
pORTSMOUTH COMPUTER CENTER. 
Portarnouih 
MARYL.AND 
COMM CENTER. LatnlL 
PROGRAM STORE. Battlmore 
WILLS COMPUTER STORE. Mattow H&lqhtl 
MASSACHUSETTS 
COMPUTER CHY. Crtanestown 
HI Fl EXCHANGE. NOf'lhamPIOl"I 
LA.NDOF ELECTRONICS, Lynn 
MA.AK GORDON COMPVTERS, C.mbndge 
OMNITEK SYSTEMS, Tewto.&bur; 
SOUND co-..PANY, Spc1ngf~ 
STAR COMPUTlNG. F1am1ngh1m 
THE GAME SHOP, ENI Aclon 
TUFTS RADIO ELECTRONICS, Medto10 
MICHIOAH 
All FOR lEARNING . W BIOOmfl"'6 
Al. TERNA TE SOURCE, Lansing 
A M ELECTRONICSi AM AtbOr 
COMIC KINGDOM, Oe11on 
COMPUTEFI CEN'TER, Galden Ctty 
COMPUTER CONNECTION. Pa1mt1lQIOO HUia 
COMPUTER MART. Clawson 
COMPUTER MART, Filnl 
COMPUTER~ND, Kentwood 
COMPUTERLANO, Southl!tltl 
COMPIJTRONIX. Mlatand 
EIGHT BIT CORNER, MusktQOn 
FERRIS AAOIO. Hazel Patti 
HOBBY HOUSE. Batlle C1Mk 
LEARNING CENTER LTD Ann ,lrbor 
MAIN SYSTEMS. INC • Fhnl 
MIO-MICHIGAN ME..,ORY. Dimondale 
NEWMAN CO"°'PVTER EXCHANGE. Ann Artier 
TRI.COUNTY ELECTRONICS 6 SOUND 
CENTER. Fanton 
WEATHERWAX ORUGS. Btooldyn 
WtlARO'S ARSENAL, Eut Lansing 
YE OLDE TEACHERS SHOPPE. 'fll'!l1t1l1 

MINNESOTA 
CODE ROOM Eoetl Pfa1f•e 
t-4 1hf~ESOTA SOFTWARE. v.11•1• Beat u-.. 
RURAl AMERICA ENTERPRISES. Marshall 
ZIM CO~PUlERS. Brooklyn Cefller 
MISSISSIPPI 
CCO"w'l . Jeckleli 
DYER'S INC .. Wast Polnl 
SOFTWAREt40USE. J1ckson 
MISSOURI 
OEtHURY NEXT COMPUTERS. Columbia 
COMPUTER CENTER, Joplln 
COMP·U·TRS. Floliuanl 
CRC COMPUTERS. Jo plm 
D'S. Ca.meron 
HOUSE OF COMPUTERS. Jap l~ 

SOFiWAAE SHACK. Bel!Df\ 
MONT AHA 
COMPUrER STORE, & lhn;s 
THE COMPUTER PLACE. Ka i~~! 

NEBRASKA 
APPLETAEE SOFTWARE. Ban i. Creek 
COMPUTERS WEST. Qmatla 
GREAT RACE HOBBY PLACE. LinCOln 
LEZOTTE STUOtO, OgallaJ.11 
NEVADA 
CENTURY 23. l.11 Vegas 
t'IURLEY ELECTPON~. LH Veou 
NEW HAMPSHIRE 
BrtSNB'l"TES COMPllTER CENTER. Concord 
COMPUCRAFT. KMne 
COVER CRAFT Amherst 
PAUL'S TV. FrMOtt 
PORTSMOUTH COMPUTER CEl'ITER. 
Portsmouin 
RADIO SHACK ASSOC. STORE. r<eeno 
STURDIVANT ANO DUNN, COr>way 

NEWJERSEV 
ABC'S TV SALES & SERVICE. Glasabe>fo 
ADEL.MAN'S STATIONERY co_ Union City 
BARGAIN BROTHERS, West TrtnlOfl 
CHANNEL I RADIO SH.\CK. Mfdl0td 
COMPUTER FORUM. Redbl,,_ 
COMPUTER MADNESS. ~~•sblOWl'n 
COU PUTERWORl.D OF WESTFIELO. Wat I.id 
CROWLEY'S, WMonouae Station 
04VE'S ElECTRONtcS, INC Pwllll"me 
ELECTRONIC VwORLO, Maniua 
tiOBBYMASTERS. A.a B.tlk 
J&J ELECTRONIC WOALO. Man1:.1a 
LASHEN ELECTRONICS, INC CMnvllle 
MIDAS DATA SYSTEMS INC , Matllon 
OMNIFAX, Cherry HUI 
RAOIOSHACt< ASSOC. STORE:. MOOfetlOWfl 
RADIOS U~l UMITED. Somertet 
SOFTWARE CITY. River EOQe 

NEW MEXICO 
AIJTEL ELECTRONICS CO. Albuqultl'Que 
J&W ENTERPRISES, CIOv1s 
MfTCHELl MUSIC. Caflsbad 
Tl-!OMAS E CARR JEWELER, Al•mogotdo 
WAAGA MES WEST. Atbuqi..-1que 

NEW YORK 
ARISTO CRAFT DISTINCTIVE MINIATURES. 
Ne·• Yo1 1C 
ASO HOME COMPUTER CENTER, 
Pougf'l•_.eeps1e 
BERLINER COMPUTER CEMER, 
Now l1)'dePa1k 
c . HA BILD OF NE'.\! OORP, Slaten Lslalld 
COMPUTER CORNEA. While Pta1n, 
COMPltTER RESOuRCES. w .n.amsvllle 
COMPUTER SHOP. t(H9gslon 
COMPUTERLAND. Ca"9 P1ac:o 
COMPUTEALANO OF NYC. Nf'w YOl'k 
DIGIBYTE SYSTEMS. Ne'# Yori! 
BO-MICROCOMPUTER SERVICES. Cohoes 
FUl\IAE VISIONS CO~PUTER STORE. M111111fe 
PHANTOS RESEARCH. C1m1ltvs 
PROGRAMS UNLIMITED, Jene~ 
MR COMPUTER. Wappingers Fall' 
OMNIFAX, OoWm 
SOFTRO~ SYSTEMS. Ronasot.ter 
WATERLOO HOBBIES. Ml~la 
WORLD OF COMPUlERS. Pott Cf\elller 

NORTH CAROLINA 
RAYBURN MICRO.ELECTRONICS, Sylva 
SOUND Mill.. Havetoc; 

OHIO 
AB.t,CUS 11, TOiedo 
ALTAIR SYSTEMS. INC 0.ylon 
ASTRO VIDEO ELECTRONICS. INC . uncaater 
CINCINNATI CO~PUTER STORE, Cmcmnau 
COMP\/TEA STORE. Toiedo 
COMPUTERLAND. Columbua 
COMPUTER~ND. Mayllek1 Heignts 
COMPUTERLANO. NOtth Olma1eo 
COMNTEALAND. Wamin 
JOB.AR ENTERPRISES. Midaltf,fld 

MICAOAGE. ~umbus 
M!CflQ COMPUTER CENTER, Centerville 
MICRO E\.ECTAONICS INC~ Cohunbus 
MICRO·MINI COMPUTER WORLD, Columbus 
TWENTY·A RSTCENTURV SHOP, Cmc:innau 
WANNA PLAY, Cfncionalf 
OKLA.HOMA 
COMPUTER STORE. INC., Tutu 
COMPUTEFt WORLD, Tutu 
PROFILE JNC .• Moote 
RADIO SHACK ASSOC. STORE, Guymon 
SOUNDS, ETC .• Wetonga 
OREGON 
COMPUTER ~ATHWAYS. Salem 
L&A ELECTRONICS. Gtant Pan 
PIONEER ELECTRONICS, Sanoy 
TRS-80 PRODUCTS LTD. Poftlat'ld 

PENNSYLVAH!.i' 
At.LIED HOBBIES. PM adelPhl• 
A.RTCO ELECTRONICS, l<ings1on 
BELL ELECTRONICS, Gltaro 
COYPUTERLANO. Glbton11 
COMPUTERLAND OF RAAAISBURG 
MllChantestR/rg 
ERIE COMPUTER, Erie 
JNE COMMUNICATIONS. Alloona 
liA.AFEX ASSOCIATES. JOMstown 
oa..NIFAX. FNste,...me 
OMNIFAX. Ptut~elphl• 
PERSONAL COMPUTER CORP., Paoll 
PITTSBURG COMPUTER STORE, Pltlsburg 
STEVENS RADIO SHA.CK DEALER PtK>enlavlUe 
ROUTE 30 ELECTRONICS. Latrobe 
RUMPELSTILSKIN TOY SHOP. New Hope 
TELEVISION PARTS COMPANY INC 
Now B•fghton 
PUERTO RICO 
MICRO COMPUTER STORE, C.piua T.,,• c• 
RHODE ISLAHD 
COLONIAL ENTERPRISES Fosler 
SOUTH CAROLI NA. 
OMNI ELECTRONICS Charlealon 
TENNESSEE 
ACE MINI SYSTEMS. CWkS, 11Jt 
atAITANOC>GA COMPUTEFI CENTER. 
CNU-al'IOQOI 
COMPUTER WORLD. Nash'l11J8 
COMPVTERLAB. Memptus 
TEXAS 
CODEOATA INC , A.rh"gton 
COMPUSHOP Bella1te 
COMPUSHOPtFM 1960W. Houston 
COMPUSHOPIN FWY, Housteu1 
COMPUTER 'N THINGS, Austin 
COMPUTER PROGRAMMING ASSOC , LubbQ;ll 
COMPUTER PORT, Arllng1on 
COMPUTER SALES & SERVICE, Fon Worth 
CO~PUTER SOLUTIONS, San Anlonio 
COMPUTERLAND OF SW HOUSTON Houslon 
COMPUTERS BY O'NEILL. Lako Jackson 
COMPUTERS TO GO, Auslln 
COMPUTEX, W ttbSl&r 
CORSAIR, Fl. Wor1h 
GATEWAY ELECTRONICS, Houslon 
KA ELECTRONICS. Dallas 
MAC'S TV, Fa!tllelO 
MAAVMAC INDUSTRIES (RIS DEALER), -· .... PAN AMEfUCAN ELECTRONICS IRIS OE.ALER>. .... ....., 
A L COLE'S ELECTRONICS. S an A.nlottlO 
ROY'S CB & ELECTRONICS. Atanus Pua 
80 SOFTWARE. San A111oneo 
WAGHALlER BOOKS. INC., HouS!on 
UTAH 
COMPUTERLAND. Sall u .. e City 
FOOTHIU MODELERS, s ... t Lake CU)' 
VIRGINIA 
COMPUTER SOLUTIONS, Leesbutg 
COMPUTER WORKS, INC .• Hart1se>nburg 
HOME COMPU T'ER CENTEA INC. 
Vllg!nla Beaeh 
LITTLE SOLDIER. AleJtandri• 
SYSTEMS MARKETIUG, Atllngton 

WASHINGTON 
l\MEAICAN MERCANTILE COMPANY. Seame 
COMPUTERLAND, Bellevue 
COMPUTERLAND, Fecleral W1y 
COMPUTERLANO, S9oQne 
EMPIRE El.ECTAONICS. Sunnyaid1 
J B. SALES. Snohomoish 
LORDS, Port Angelaa 
UNIVERSITY YIU.AGE MUSIC, SeaUle 
U S.S ENTERPRISE, Klrldano 
WESTERN MICROCOMPVTEfl; CENTER. 
Bel ;ngham 

WEST VIRGINIA. 
COMPUTER CORNEA, Morgantown 
COMPUTER STORE, Hunl1ngton 

OHIO VAU.EY ELECTRONIC SYSTEMS. 
Wheeling 
SOUND & ELECTRONIC SPECIALTIES, 
Mo1gan1own 
WISCONSIN 
BYTE SHOP, MUwaullM 
COMPUTE.ALANO, Madison 
COMPUTER~ND OF FOX RIVER VAUEY 
Oshkosh 
COMPUTER WORLD, Green 811 
MAGIC ~NTEAN COMPUTER, Madlaon 
OMEGA MICROS. Miiwaukee 
PETTED MICROSYSTEMS. Miiwaukee 
S&O TV SALES, Monroe 
WYOMING 
COMPUTER CONCEPTS. Cfleyenne 

AUST RALIA 
OE FOREST SOFTWARE. Nunawacling. VIC 
CANADA 

0 11111butor. 
MICRON DISTRIBUTING., 
Toron10, On! 

ALLIED COMPUTER CENTRE. Thunder Bay. 
OnlClrtO 
AAl<ON ELECTRONICS, Tatonlo, OnlClno 
AULL COMPUTER SYSTEMS. VIC!Otla. e .c 
BITS & BYTES, O.r1mouth, N,S 
CENTRAL DISTRIBUTORS LTD L1cn1ne. 
Ou• bOo 
COMPUCOANER. Smllllers, 8 .C. 
COMPUMART, Otlawa, On1ar10 
COMPUTER BARN. Samii. Ontario 
COMPUTER CIRCUIT. London, OnlatlO 
COMNTER INNOVATIONS, Otla.,,,a. Ootaflo 
COMPUTER SHOP LTD . Ca.lgary, Alben• 
COMPUTER WORLD. Vancouver. BC 
COMPUTERLANO OF BURLINGTON 
Bu1t1ng1on, Ontar10 
CREATIVE COMPUTERS. Y1c1or1a. 8.C 
DATAlEC COMPUTER SYSTEMS L TO 
Suka1oon. Saal( 
ELECTRONICS 2001 . W1llowda1e. Onlano 
GALACTICA CO!w!PVTERS L TO. Eamon Ion. 
Alberta 
IAJSCO OU OUEBEC. S1 1!1 Foy, 0uet>ec: 
LYONS LOGIC LTD., London, Ontano 
MICROMATION . TOf()l'l lO, On1auo 
M1CAOSHACK, SaskatOOf'I, SU~ 
MICRO SHACt<. RegiM., Sask. 
M&W COMPUTERS, M!asisseuga. Onllno 
NIP & TUCK VARIETY, London, OnlarlO 
OFFICE CENTRE, Klngs!Of't, OnlatiO 
SAULT OFFICE MACHINES, Sault SI Ma1i1t 
Ont a no 
STATUS COMPUTER SYSTEMS, 51 C.tneunet. 
Ontario 
TOTAL COMPUTER SYSTEMS, Ajax. Ontetio 
WEST WORLD COMPUTERS, Ee1mon1on, 
A1b0rta 
ITALY 
errs & BYTES. Mii i n 
NEW ZEAL.AHO 
VISCOUNT ELECTRONICS, Paknetslon No~h 
NORWAY 
NS SOALUND, Veaavaoe" 
SWEDEN 
SENTEC AB. J artalll 
UNITED KINGDOM 
CALISTO COMPUTERS. 81nningnam 
THE SOFlWARE HOUSE. 1..0nOOl'I 
WEST GERMANY 
MICAOSTUFF, Franklr.wt 
NETHERLANDS I BELGIUM 

OlslrJbu1or 
SOFlWARE IMPORT BRABANT, 
Elndhoven, Heth 

COMPUTER COLLECTIEF. Amstetdam 
MICRO COMPUTING, Ktommenle 
t.ot lCRO DYNAMICS, Elndnoven 
MUSICPRINT.CHIP. Atkei 
OVEL GONNE. Orac;ri111n 
R A.L MICROCOMPUTERS. f fla Hague 

YOUR NAME COULD 
BE HERE. CALL: 

1 ·800·258·5473 

- - -...... 
/ 

{ Find out what you're missing. "" \ 
I 
I 
I 
t 
I 
\ 

" -

You heard the lady. Your microcomputing life is going to be very exciting. But don't 
leave it to chance- leave it to us! We have a brand new catalog full of packages and 
valuable coupons to help make it happen. It's free . .. if you fill out the coupon and mail 
It today. (Or make a photocopy and spare your magazine). 

NAME:.~----------------------------~ 

ADDRESS=------------------------~~~ 
CITY~· ______ _ ____________ STATE:~_-ZIP:. ___ _ 

lns1ant Software·lnc. ..-535 

Peterborough, N.H. 03458 603-924-7296 -A21 / _,., 

I 
I 
I 
I 

I 
J 



APPLICATION 

Some ham software. 

Morse Resource Part II 
Allan S. Joffe W3KBM 
1005 Twining Road 
Dresher, PA 19025 

I n the programs discussed last month in 
part one of this article, we stored a mes­

sage in a string. If we empty this string into 
an area in RAM that is free memory, the 
string can be refilled. We can then empty 
the refilled string into any contiguous free 

5 CLEAR 300 

RAM area. This can be done at least four 
times, giving us 1000 or more characters. 
This area in RAM is a buffer, a storage area 
of convenience. 

In Program Listing 1 line 5 clears enough 
string space to allow us to fill A$ to capaci­
ty. Line 10 sets the area in free RAM where 
our buffer area will exist. Line 20 gives us a 
clear screen at the start of the program, 
lists an instruction, and allows us to insert 
characters into A$. Lines 30, 40, 70, 90 and 
100 store the contents of A$ into suc­
ceeding memory cells in the buffer area. 

10 X = 24000:REM START OF RAM BUFFER AREA 
20 CLS: INPUT 'TYPE IN MESSAGE" ;A$ 
25 LN = LEN(A$) 
30 FOR J = 1 TO LN 
40 CODE$ = MID$(A$,J,l) 
50 IF CODE$ = "*" GOTO 20 :REM SUBSTRING TERMINATOR 
60 IF CODE$ = "#" GOSUB 6000:REM END OF MESSAGE TERMINATOR 
70 POKE X,ASC(CODE$) 
90 x = x + 1 
100 NEXT J 

2000 FOR X = 24000 TO 25000:REM GIVES 1000 CHARACTER BUFFER AREA 
2010 A= PEEK(X): PRINT CHR$(A); 
2015 IF A = 32 FOR W = 1 TO SO:NEXT W:NEXT X:REM SEE TEXT 
2020 REM ENTIRE CHARACTER DIRECTORY IS NOW ENTERED 
2025 IF A 65 THEN G$ "SLE II 
2030 IF A 66 THEN G$ II LSSSE II 
2040 IF A 67 THEN G$ = "LSLSE II 
2045 IF A 68 THEN G $ = "LSSE II 
2050 

The balance of the character directory is entered 
with the pattern that is shown, 

0 

4000 LG = LEN(G$) 
4010 FOR H = 1 TO LG 
4020 XMT$ = MID$(G$,H,l) 
4030 IF XMT$ "S II GOSUB 5000 
4040 IF XMT$ "L" GOSUB 5020 
4050 IF XMT$ "E II GOSUB 5040 
4080 NEXT H,X 
4090 END 
5000 our 2SS,4:FOR TM = 1 TO 20:NEXT TM: our 255,0:RETURN 
5020 our 2SS,4:FOR TM = 1 TO 40:NEXT TM: our 255,0:RETURN 
5040 FOR TM = 1 TO 20:NEXT TM:RETURN 
6000 INPUT "PRESS ENTER TO TRANSMIT MESSAGE";Z$:RETURN 

Program Listing 1. 

130 • 80 Microcomputing, September 1981 

Lines 50 and 60 are terminators. Line 50 
has an asterisk as the terminator. The first 
character to be typed into the message is a 
quotation mark, which handles the situa­
tion peculiar to proper functioning of the 
comma. Assume that the message will ex­
ceed one string capacity (255 characters 
and spaces). If you type in approximately 
three and one-half lines of text, your aver­
age character and space count will ap­
proach the string limit. 

The last character entered must be an as­
terisk. If you exceed the limit, simply back­
space to a logical end point and insert the 
asterisk. 

Now hit Enter and the program POKEs 
the ASCII value of each character of the 
string into the buffer. The program knows 
that all the meaningful characters have been 
stored when it hits the asterisk. The pro­
gram now goes back to line 20 for a refill. 
Enter the next A$ with the rest of the mes­
sage. Follow all procedures as with the first 
string. 

At the end of the final string, the termina­
tor(#) in line 60 is used. When the program 
encounters the #, it goes to line 6000 and 
lets you transmit the message by pressing 
Enter. 

A Dual Function 

Line 2015 serves a dual function. The first 
function takes care of any accidental 
spaces typed in prior to the terminator sym­
bol in any given string. Without line 2015 the 
last character of such a line would repeat. 
This function is taken care of by the expres­
sion: IF A= 32 NEXT X. 

The function generated by the timing 
loop using the variable W is a new function. 
It generates a between-words space that 
you can adjust by changing the value of the 
timing loop. ASCII 32 is the code value for a 
space, so a portion of line 2015 is a space 
detector. 

The terminator character may be any 
character on the keyboard that is not in­
cluded in your character list in the program. 

Easy Repeat 

Suppose that you have just sent a mes­
sage. You heard it go out and watched the 
screen as each character was transmitted. 
If you hit Enter without entering a new mes­
sage, and then hit the Enter key again, the 



"If you have to send 
too many CQ messages . .. 

is your antenna still up 
after the last big blow?" 

old message will once more be transmitted. 
Here is the scenario: It's a dull day on 40 

meter CW and you decide to call CO. You 
load your general calling message, transm it 
it and tune across the band. Hmmmm, no­
body came back to you . Repeat the mes­
sage by merely hitting Enter, follow the di­
rection on the screen, and hit Enter again. 
Your CO goes out once more, again and 
again if needed. This a nice convenience. 

By the way, if you have to send too many 
CO messages . . . is your antenna still up 
after the last big blow? 

5 DEFINT A-Z : DIM CODE$(100) 

Special Message Insertion 

Insert the following line between lines 20 
and 25: 

IF A$= " &" GOSUB 7000. Now insert the 
ca lling message in a subrout ine in line 7000. 
7000 A$= "CO CO CO DE W3KBM W3KBM 
K #":RETUR N. Not ice the use of the final 
terminator in the subrout ine message. 

When you run the program and wish to re­
call the special messasge, merely type in & 
and hit Enter. This is the case where you do 
not type in a terminator. If you did the pro-

10 R = 24000 :REM START OF BUFFER AREA IN RAM 
15 CLS : PRINT "TYPE IN MESSAGE" 
20 A$ = INKEY$:PRINT A$; 
25 REM NOW WE ENTER CHARACTER LIST WHICH GETS INFORMATION INTO 

THE RAM BUFFER LOCATIONS 
30 IF A$ = "A" POKE R,65 : R=R+l 
35 IF A$ ="B " POKE R,66: R=R+l 
40 IF A$ • "C" POKE R, 67: R=R+l 
45 IF A$ "D" POKE R,68: R+R+l 
so . 

Enter the r es t of the character list fol l owing 
the indicated IEttern. AFTER ENTERING THE COMPLETE 
CHARACTER LIST YOU THEN ENTER THE FOLLOWING LINES 
USING YOUR APPROPRIATE LINE NUMBERS. 

IF A$ "ff " POKE R,35: GOTO 1000 
IF A$ ":"THEN R = R-1 
if A$ II "POKE R,32:R=R+l 

990 GOTO 20 
1000 FOR X = 24000 TO 25000:REM THIS SETS BUFFER CAPACITY 
1010 B = PEEK(X) 
1015 IF B = 35 GOTO 10 
1020 IF B = 32 THEN FOR W = 1 TO lO:NEXT W:REM Between word spacing 
1025 REM NOW WE HAVE TO INSERT A CHARACTER LIST TO GET THE 

INFORMATION "OUT" OF THE BUFFER 
1030 CODE$(65) "SLE" 
1035 CODE$(66) ~ "LSSSE" 
1040 CODE$(67) "LSLSE" 
1045 CODE$(68) "LSSE" 
1050 CODE$(69) "SE" 
1055, 

The balance of this cod e character list is entered 
following this same pattern. Depending on how close 
you space line numbers, it may be necessary to 
change following line numbers to fit your style, 

2000 LN = LEN(CODE$(B)) 
2010 FOR H = 1 TO LN 
2020 XMT$ • MID$(CODE$(B),H,l) 
2030 IF XMT$ "S II GOSUB 5000 
2040 IF XMT$ = "L" GOSUB 5020 
2050 IF XMT $ = "E II GOSUB 5040 
2060 NEXT H,X 
2070 END 

The three subroutines are identical to those of Listing # ONE 
so merely duplicate them at this point. 

Program Listing 2. 

.-See List of Advertisers on page 3~ 

Also Available 
TheMDS·l 

• Plug in data separator 
for the MDX-2 

• Fully assembled and tested 
• User Manual 

STILL AVAILABLE FOR 
THE TRS-80 MODEL I 

MDX-1 and MDX-2 Boards. 
FEATURES: 
• Phone Modem 
• 2K-4K E PROM Option 
• 32K MEMORY Expansion 
•Floppy Disk Controller on MDX-2 
• Real Time Clock 
• Parallel Port 
• RS-232 and 20ma. Serial Port 
• Dual Cassette Line 
• On Board Supply 
•Silk Screen 
•Solder Mask 
• User Manual 

IN STOCK NOW! 

PC Board & Manual 
MDX-1 $64.95 
MDX-2 $74.95 
MDX-3 $74.95 
MDS-1 $21.95 

User Manual $7.95 
All Boards Add $5.00 Shipping 
Assembled Boards Available 
... Call For Prices 
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"The important thing 
is getting the 
message through." 

Program Listing 

50 REM THIS PROGRAM WAS DEVELOPED BY ALLAN S.JOFFE. PART OF IT 
WAS USED AS A" DEMO PROGRAM CALLED MORSE RESOURCE WHICH WAS THEN 

SUBMITTED TO 80 MICROCOMFUT1NG •••• AUGUST 1980 * 
** 
100 REM CW PGM FOR LONG MESSAGES.AFTER EACH THREE LINES OF TEXT 
TYPE IN AN * AND WHEN PROMPT RETURNS CONTINUE TYPING NEXT 3 LINE 
S.THEN INSERT ANOTHER * AND CONTINUE. AT END OF FINAL LINE INS 
ERT AN # WHICH ACTS AS A TERMINATOR FOR MESSAGE. *** 
* 
120 REM SO THAT A COMMA IN TEXT WILL NOT GIVE EXTRAS IGNORED MSG 

FIRST CHARACTER OF EACH FIRST LINE OF TEXT MUST BE A " *** 

140 REM LATEST VERSION WITH ALL FEATURES***AND ADDING SPEED 
CONTROL AT THE BEGINNING OF THE PROGRAM B/1/80 ***** 

145 CLS:PRINT "INSTRUCTIONS---FIRST CHARACTER OF EACH MESSAGE MU 
ST BE A QUOTE SIGN. THEN TYPE IN MESSAGE. IF MESSAGE IS OVER T 
HREE FULL LINES OF TEXT, INSERT AN ASTERISK * AT END OF LINE AND 

PRESS ENTER" 
147 PRINT:PRINT:PRINT"INSERT NEXT SECTION OF MESSAGE STARTING A 
GAIN WITH A QUOTE SIGN IF THIS IS FINAL PART OF MESSAGE END WI 
TH A # TERMINATOR CHARACTER ELSE USE AN ASTERISK TO PUT IN 
NEXT PART OF MESSAGE" 
150 PRINT:PRINT:PRINT "REPEAT IF NECESSARY. FINAL CHARACTER OF 
YOUR TOTAL MESSAGE MUSTBE THE FINAL TERMINATOR #" 
155 INPUT "TO START PROGRAM HIT ENTER";N 
160 CLS:CLEAR 300:DEFINT A-Z 
200 INPUT "SET SPEED BY TYPING 10 OR 15 OR 20";L:IF L=l0 THEN G= 
30 ELSE IF L= 15 THEN G=20 ELSE IF L=20 ~HEN G=l0 
210 IF L= 10 OR L=l5 OR L=20 GOTO 240 ELS E PRINT "YOU HAVE ENTER 
ED AN INCORRECT SPEED":FOR I = 1 TO 500:NEX~:GOTO 200:REM THIS 
PROTECTS AGAINST ERROR IN SPEED CHOICE 
240 X= 24000:REM START OF RAM BUFFER AREA 
260 CLS:INPUT "TYPE IN MESSAGE";A$ 
280 IF A$="&" GOSUB 1660:REM EXAMPLE OF CANNED MESSAGE INSERTION 
300 LN= LEN(A$) 
320 FOR J= 1 TO LN 
340 CODE$= MID$(A$,J,l) 
360 IF CODE$="*" GOTO 260 
380 IF CODE$="#" GOSUB 1640 
400 POKE X,ASC(CODE$) 
420 X=X+l 
440 NEXT J 
480 FOR X = 24000 TO 25000:REM BUFFER CAPACITY 1000 CHARACTERS 
500 A= PEEK(X) :PRINT CHR$(A); 
520 IF A< 64 GOTO 1080:REM SPEEDS UP PGM EXECUTION 
540 REM FIRST PART OF LINE 1080 CONTROLS REPEAT OF LAST CHAR IF 
IT IS FOLLOWED BY A TYPED ' IN SPACE. MIDDLE DELAY LOOP CONTROLS 
SPACE BETWEEN WORDS IN MSG. 
560 IF A= 65 THEN G$="SLE" 
580 IF A=66 THEN G$="LSSSE" 
600 IF A = 67 THEN G$="LSLSE" 
620 IF A = 68 THEN G$="LSSE" 
640 IF A = 69 THEN G$="S~" 
660 IF A= 70 THEN G$= "SSLSE" 
680 IF A 71 THEN G$="LLSE" 
700 IF A = 72 THEN G$= "SSSSE" 
720 IF A = 73 THEN G$= "S~E" 
740 IF A = 74 THEN G$n "SLLLE" 
760 IF A 75 THEN G$= "LSLE" 
780 IF A 76 THEN G$= "SLSSE" 
800 IF A 77 THEN G$= "LLE" 
820 IF A 78 THEN G$ = "LSE" 
840 IF A 79 THEN G$= "LLLE" 
860 IF A 80 THEN G$= "SLLSE" 
880 IF A Bl THEN G$= "LLSLE" 
900 IF A 82 THEN G$= "SLSE" 
920 IF A 83 THEN G$ = "SSSE" 
940 IF A 84 THEN G$ = "LE" 
960 IF A 85 THEN G$= "SSLE" 
980 IF A 86 THEN G$= "SSSLE" 

Progra m con tinues 
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gram would operate on the &. 
Now proceed normally and your special 

message will be sent. You can retransmit 
the special message once it is in ihe buffer 
by hitting Enter, following directions, and 
hitting Enter once again. 

By restructuring the line numbers it is 
possible to insert a whole series of canned 
messages that may be recalled by entering 
the calling character of that particular mes· 
sage.' 

Speed 

Key in this short program: 

10 FOR X = TO 1000 
20 PRINT X; 
30 NEXT X 

Run this and time the program from start 
to finish. It runs in about 16 seconds. 

Now run the same program with the addi· 
lion of a new line 5: 5 DEFl.NT X. Run the pro· 
gram again . It should take about ten sec· 
onds, 35 percent faster than the first time. 

Line 5 defines the variables used so that 
they are treated as integers by the comput· 
er. This makes less processing work for the 
Basic interpreter and allows it to run the 
program faster. 

Speed is nice but the important thing is 
getting the message through. Sometimes 
speed is incompatible with that goal. 

lnkey$ Meets the Buffer 

The program using INKEY$ can also in· 
corporate the buffer feature. One problem 
with the instantaneous version of the pro· 
gram was that of error transmission: If you 
hit the wrong key, that character is instantly 
sent. Program Listing 2 shows the ap· 
proach to INKEY$ and a + buffer. 

DEFINT is used to speed program execu· 
tion . The # is the end-of-message termina­
tor. As soon as you enter#, the message is 
sent. This gives you control of transmis­
sion. 

The program sets the buffer size at about 
1000 characters, but you may set the size to 
your needs. 

The line that reads IF A$= ":"THEN 
R = R - 1 allows you to correct a typing er­
ror. When you type in each character, the 
next character is entered in the next numeri­
cal buffer location by the R = R + R expres­
sion that follows each entry in the top of the 
program character list. If you mistype a char­
acter, you can wipe it off the screen by using 
the backspace arrow, but this will not re­
move the erroneous character from the buf­
fer memory cell. If you enter a colon after 
you see an improper character entry, the 
program will reduce the R counter to one. 
Now if you type in the proper character, your 
transmission will be correct.• 



Program continued 

1000 IF A 87 THEN G$= "SLLE" 
1020 IF A 88 THEN G$= "LSSLE" 
1040 IF A 89 THEN G$= "LSLLE" 
1060 IF A 90 THEN G$= "LLSSE" 
1080 IF A= 32 THEN FOR W = 1 TO 50:NEXT W:NEXT X 
1100 IF A 48 THEN G$="LLLLLE" 
1120 IF A 35 THEN X= 24000:GOTO 260 
1140 IF A 49 THEN G$= "SLLLLE" 
1160 IF A 50 THEN G$= "SSLLLE" 
1180 IF A 51 THEN G$= "SSSLLE" 
1200 IF A 52 THEN G$= "SSSSLE" 
1220 IF A 53 THEN G$= "SSSSSE" 
1240 IF A 54 THEN G$= "LSSSSE" 
1260 IF A 55 THEN G$= "LLSSSE" 
1280 IF A 56 THEN G$= "LLLSSE" 

1300 IF A 57 THEN G$= "LLLLSE" 
1320 IF A 44 THEN G$="LLSSLLE":REM COMMA 
1340 IF A 46 THEN G$="SLSLSLE":REM PERIOD 
1360 IF A 47 THEN G$= "LSSLSE":REM / 
1380 IF A 63 THEN G$= "SSLLSSE" :REM ? 
1400 LG LEN(G$) 
1420 FOR H= 1 TO LG 
1440 XMT$=MID$(G$,H,l) 
1460 IF XMT$ ="S" GOSUB 1580 

1480 IF XMT$="L" GOSUB 1600 
1500 IF XMT$="E" GOSUB 1620 
1520 NEXT H,X 
1540 END 
1580 OUT 255,4:FOR TM = 1 TO G :NEXT TM:OUT 255,0:RETURN 
1600 OUT 255,4:FOR TM= 1 TO 3*G:NEXT TM:OUT 255,0:RETURN 
1620 FOR TM = 1 TO G :NEXT TM:RETURN 
1640 INPUT "PRESS ENTER TO TRANSMIT MESSAGE"1Z$:RETURN 
1660 A$ ="CO CO CO CO DE W3KBM W3KBM W3KBM K #":RETURN:REM NOTE 

USE OF TERMINATOR IN THIS MESSAGE *** *** *** *** 

IJWllllJHi Pl~Hill l~I llHI 

• Abso lutely the only NO-HA NG DOS 
• Absolu te ly the fa stest copy - will not 

create partial co pies on full disketts 
• Single or double density independence­

ord er either 
• Dev ice routing, reta ins date after 

non power up reboot 
• The only alphabetized directory with 

DATED fil es 
• Edi tor/ Assembler with capability of direc­

to ry, kill, copy and source code recovery 
after reboot 

• Mul ti/U ndefeatable auto command 
• Indi vidualized slepping speeds for differ­

ent drives 
• CONTINUE a basic program after reboot 
• High speed multidimension SORT bui lt 

into SUPERBASIC'" 
• Erase/ Zero arrays with one command -

No more Redim errors 
• Fastest des pacer for Basic programs -

in ram, no special fil e needed 
• Globa l editor and string packer for Basic 

programs 
• Chain bas ic programs, kee ping current 

variab le va lu es 
• Enhanced lis t commands - mul ti lines 

lis ted 

Brand New, Top Quality, Exac t Replacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to You r Door 

40~0fF" OR MORE! 

Promptly for Muc h Less Than Most Retail Stores 

*SPECIAL! BUY 10 and GET ONE FREE! 

eJ~ 
YOUR PRINTER IPACK SIZI RETAIL LIST .. YOUR WHOLESALE PRICE SIZE COMMENTS CAT. ORDER# 

RADIO SHACK tPlll , tPV one/ pk 13.95/ cart B.95/ Reload rib. only (8. 95 ea) .500 " '45 ' Nylon Incl Instr R-T3 
RADIO SHACK LPll, LPIV 3/ pk IB.95/ 3 pk 11 .95/ 3 pl< (3. 98 ea) .563 " '45' N~on Jet Blk C-700 
CENTRONICS . MOOS 700 to 703 3/ pk IB .95/ 3 pk 11 .95/ 3 pl< (3.98 ~aJ .563" '45' N~on Jet Blk C-700 
CENTRONICS 100, 101A. 102 . 3/ pk 26.33/ 3 pk 17.55/ 3 pl< (5.85 ea) 1" ' 108 ' Nylon Jet Blk C- 100 

103. 300, 301 , 306. 30B. 330, 5 mil High Speed 
35B. 39B. 500, 50 t , 503, 50B, 
5BB. 620, B20. 

CENTRONICS 704-705 1/ pk 16.95 ea 13.95/ Giant Cart ( 13 .95 ea) 5/ 16" '210' Giant Can C- 7045 TERMS: IBM -" SILVER DOLLAR" Sys. 5/ pk 5.BO ea 14.90/ 5 pl< (2.98 ea) 9/ 16" '30' N~on Jet Blk R-300 
34. Sys. 32 MOLA, Series 

MINIMUM PURCHASE - $20 IMOL4974, 5256, 32B7 . 377U. 
3771 -3774, 4974, 5100, 5t03, PAYMENT BY: C.00.(U PS), CHECK, 
5110, 522B, 5256, 5320MOLA MASTER CARD, OR VISA CH/>.RGE 

IBM - HARMONICA Vi" . SERIES 3/ pk 9.42 ea 20.B5/ 3 pl< (6. 95 ea) 1/2" ' 10B' Nylon Jet Blk C-350 
I. MOO 4973/ 11 . 3200. 32B9. CARD. 
MOO 2. VOLUME DISCOUNTS: 

TELETYPE MOO 33, 2B. 35. 37. 10/ pk 2.40 ea 13.90/ 10 pk (T .39 ea) 1/2" ' 36 ' Nylon Jet Blk R-450 20 - 50 PACKS 10% 3B. BB . 
OIABLO HITTPE 11 IM/ S BLKJ HI I / pk 9.31 ea 6.B7 ea (6.87 ea) 5/ 16" x 300,000 plus imp. C-5 11 51 - 100 PACKS 15% 

YIELD. FITS 70 PRINTERS' "High Yield" • UNDER $20, ADD $5 HANDLING. 
OUME !FITS BO PRINTER MOOS) 3/ pk IB.00/ 3 pk 13.95/ 3 pl< (4.65 ea) 1/4" x 310 ' Multistrike Film C-525 .. APPROX. RETAIL. PRICE VARIES. 
WANG M/ S. 5541W, WC, 55BI, I / pk 6.B5 ea 5.95 ea (5. 95 ea) 5/ 16" x393 ' Multistrike Film C-550 v461 

WO. 65BIW, 22B IW 
ANCIE LABORATORIES OEC 'h x 40YO. 3/ pk 17.77/3 pk 12.95/ 3 pl< (4.32 ea) 1/2" ' 120 ' Double Spools R-600 

OEC 'h x 60YO. 3/ pk 20 12/3 pk 14.25/ 3 pl< (4. 75 ea) 1/2 " ' IBO ' Double Spools R-644 92B4811trno11Blvd. 301 -345-6000 (Wuh. D.C l ocal) 
ColllOI• P1rt. MO 20740 301 -792-2060 (811!0. MO lonll 

NEC SPINWRITER 4/ pk 23.40/ 3 cart 23.60/ 4 pk rb . reload 15.90 ea! 1/2 " x 51 ' Nylon/Ex Lng Lile R-400 800-638-0987 (N11iorwl) 

--------------- -- ------------------------------------------ --- ------------------ -----------------------------------------------
NAME 

QTY CAT# AMT. 0 Check Enclosed 
0 C.OD. 

ADD RESS 
0 VISA 

CITY STATE ZIP 0 MASTER CHARGE 
ACCT. # 
EXP. DATE ---------

AN CIE Labora1 or1es 30 t ·345-6000 (Wash . D.C. Local) 
TOTAL MIN . ORDER $20 9204 Bal11more Blvd. 301 -792-2060 (Saito MD Local) 

College Park. MD 20740 B00-638-0987 (Na11onal) PRICES SUBJECT TO CHANGE 
... 
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REVIEW 

How can we keep them down on the farm after they've got their TRS-80? 

Spanning the Electronic Nation 

Dennis Bathory Kitsz 
Roxbury, VT 05669 

The Microconnection 
Microperipheral Corp. 
Mercer Island, WA 
$249 

Lynx 
Emtrol Systems, Inc. 
Lancaster, PA 
$249 

Telephone Interface II 
Radio Shack 
Ft. Worth, TX 
$250 (RS232 board at $100 and Expansion 
Interface at $299 also required.) 

Be warned: The world of communica­
tions is large; the TRS-80 is small. But 

once you've brought one to the other, your 
data can travel the breadth of the electronic 
nation. You won't stay down on the farm for 
long after that. 

The way the TRS-80 manipulates infor­
mation is not much different than the way 
other computers do it, and so it can easily 
communicate with other machines. By con­
verting data to a continuous stream of 
pulses, and using those pulses to change 
the pitch of audio tones, a powerful tele­
phone connection to other computers is pos­
sible. Streams of data are also used to com­
municate directly with what are known as 
serial peripheral devices, including printers. 

This communication process has be-

The Telephone Interface II modem; telephone handset cradles in the rubber cups. 
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come relatively standardized over the years. 
For example, a computer talks to a Teletype 
printer at 110 bits of information per sec­
ond. This is called the baud rate. Standard 
baud rates run from a low of the Teletype's 
110 (there are lower nonstandard rates) to a 
high of 19,200. Telephone communication 
over ordinary voice lines is conducted at 
300 baud; special private (and more expen­
sive) data lines can handle rates from 600 
baud and up. 

Other parts of data communications 
" protocol ," as it is known, are the character 
code itself (usually the familiar ASCII , al­
though there are obsolete formats and 
IBM's own EBCDIC), the number of start, 
stop and data bits, and a verification bit 
known as parity. 

The TRS-80 Model I is not outfitted with 
communications capabilities, but several 
companies, including Radio Shack, offer 
special hardware for serial transfer of infor­
mation. These hardware additions come 
with a variety of capabilities and support. 
They are called modems, which stands for 
modulator/demodulator. 

The Telephone Interface II from Radio 
Shack is an acoustic device; that is, the 
telephone handset fits into a pair of rubber 
cups which block out unwanted sounds and 
permit the Interface's speaker and micro­
phone to join closely to the telephone's mi­
crophone and earphone. The Interface re­
quires RS-232C input. Simply stated , RS-
232C is an industry standard definition of 
communications hardware according to 
voltages and polarities. The Radio Shack RS-
232 board fits into the TRS-80 expansion box. 

The total hardware required to communi­
cate with Radio Shack's hardware is the Ex-



pansion Interface, RS-232 board, and tele­
phone interface. 

The Microconnection, manufactured by 
the Microperipheral Corporation, is a direct­
connect device. It comes with a modular 
plug to snap into a telephone outlet, rather 
than using audio coupling to the handset. It 
plugs directly into the edge card connector 
of either the keyboard unit or the expansion 
interface, and is complete as sold. 

The Lynx, made by Emtrol Systems, Inc., 
is also a complete direct-connect communi­
cations box. Like The Microconnection, it is 
supplied with a cord and modular plug, and 
fastens to the keyboard or expansion inter­
face. 

All three units come with familiar black­
box power supplies. 

Advantages and Disadvantages 

None of these communications attach­
ments is perfect, but for simple telephone 
applications, all are useful. Beyond that, 
the questions become more complicated. 

Most versatile of the three is the Radio 
Shack combination. It provides a full range 
of standard baud rates and other communi­
cations parameters, as well as the best doc­
umentation. It has the largest body of soft­
ware (Radio Shack's and others') among the 
three units. 

Unfortunately, it 's expensive. An expan­
sion interface is required to support an 
RS-232 board, and that in turn is required to 
run the Telephone Interface. Simple soft­
ware is provided, but full-featured commu­
nication packages start at $50. The total tab 
can be higher than $650, not including the 
telephone bills. 

Next on the list is The Microconnection. 
Variable protocols are provided, but the 
baud rate is limited to a standard telephone 
rate of 300. It is the easiest to get up and 
running, and is provided with an excellent 
dumb terminal program and fine instruc­
tions. Direct connection to the telephone 
line requires that you formally notify the 
phone company in some areas. The Micro­
connection also provides a voice input for 
use in ham transmissions and other voice/ 
data combinations, and a standard RS-232 
output jack is included for talking to 
300-baud serial printers, etc. 

The available software pool for The Mi­
croconnection was initially small, limited to 
that sold by its manufacturer. Their more 
sophisticated software package, which is 
an additional $50, has some bugs and is far 
from crash-free. Now, however, other com­
mercial communications software is be­
coming available in forms modified for use 
by The Microconnection (sometimes at an 
additional charge). All told, the device and 
software is an attractive alternative if your 
goal is straightforward telephone commu-

"Your data can travel the breadth 
of the electronic nation. You won't 

stay down on the farm for long after that." 
nication. 

Finally, the Lynx also provides variable 
protocols and the si ngle telephone rate of 
300 baud. It too connects eas il y, but the in­
structions are poorly written and the pro­
gram was fragile and crashed often during 
use. It is less sensitive to signals than either 
The Microconnection or Telephone Inter­
face II , result ing in some garbled or lost 
data. It has no RS-232 output, limiting it ex­
clusively to telephone use. 

Software written for the Radio Shack RS-
232/Telephone Interface will generally work 
with the Lynx, because the Lynx is arranged 
to use the same output port number as the 
Radio Shack board. This results in an inter­
esting problem-the Radio Shack board 
must be disconnected if the Lynx is to be 
used. Otherwise, confused signals and 
computer bus conflict will be the result , 
since both use ports 232, 233, 234, and 235. 
This means that if for any reason you have 
decided not to use the acoustically coupled 
Telephone Interface, but have nonetheless 
installed the Radio Shack RS-232 to drive a 
serial printer, you must not use it simulta­
neously nor even have it connected when 
the Lynx is in place. This can be a serious 
drawback; keep a screwdriver handy. 

There is little difference in performance 
between the direct-coupled Microconnec­
tion and the acoustical Telephone Interface 
II . The sensitivity of the latter is quite good, 
and the rubber earcups protect the un it 
from extraneous sounds. Striking or bounc­
ing the unit (or tripp ing over the phone cord, 
my favorite hobby) will cause some minor 
data loss. 

The Microconnection discriminates very 
well between noise and signals, giving er­
r0r-free data with most reasonab le tele-

phone situations. 

A Tale of Two Cities 

The only problem I had with the unit 
might be unique, but if you live in an area 
where the quality of telephone service is not 
high, this tale will be of interest. The Micro­
connection , as with all devices made to at­
tach directly to the phone lines, has an FCC 
serial number which must be provided to 
the telephone company by the user along 
with notice that the communications device 
is in place. 

Not wanting to get involved with our tele­
phone company, which is a private, strictly 
one-horse system, I connected the device 
without notifying them. Alas, the send/re­
ce ive situation was impossible. A phone 
call to the modem's manufacturer resulted 
in a complete and courteous walk-through 
on how to increase the device's sensitivity, 
as well as a 3000-mile measurement of the 
signal loss from tiny Roxbury to bustling 
Seattle. It looked bad. Even with a tweaked 
M icroconnection, the data was garbled 
much of the t ime. 

A hesitant phone call to the telephone 
company resulted in two service calls and a 
stiff lecture about the required notification 
due them of the device and its serial num­
ber. But $20 worth of useless data calls lat­
er, the modem was still not doing the job. 
The Microperipheral Corporation was very 
helpful , but claimed the telephone com­
pany was at fault ; the phone company and 
its Neanderthal engineers wanted to take 
The Microconnection for examination , 
claiming it must be at fault. Nothing doing, 
said I to the latter request. 

For some days there was a stalemate, un­
t il the Telephone Interface II arrived. Oddly, 

The Connection compared in size to the Exatron Stringy-Floppy. 
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"But $20 worth of useless data calls later, 
the modem was still not doing the job. " 

it was more sensitive than The Microcon­
nection under these adverse conditions, 
but still the lost data was more than I was 
prepared to expect. 

Finall y the phone company admitted the 

truth: In a typical economy move, they had 
bought what they ca lled " loading co ils," at 
surplus, to balance the lines between Rox­
bury and the home office eight miles to the 
north. These had not been installed, they 

sa id , because no brackets came with them, 
and both the coils and brackets were obso­
lete. Perhaps in a year or two the situation 
would be corrected. 

The Public Service Commission then re-

1 ne oacK panel of the Lynx has telephone connections, user pro­
gramming switches, and originate answer switch. 

The front panel of the Lynx indicates carrier, and has voice 
data switch. 

c L 0 A D M 0 N T H L y 

"all the fit that's news to load" 

TRS-80 PROGRAMS ON CASSETTE 
CLOAD Magazine for your Model I or III! 

Goleta . Ca lif. - You can ge t 7 or 8 programs on cassette. each month. 
that CLOAD directly in to yo ur TRS-80 Mode l 1 or Ill ' 

A subsc riber . too engrossed in tryi ng to save the world from in vading 
aliens (March. 1981 issue) to give his name . stated . " l receive a 30 minute 
cassette by First Class Mai l eac h mont h co ntai ning some of the best games 
and educational programs 1 have ever played . Some are even in machine 
language! " Another CLO AD subscriber. Claudine Cload. co uld nnw 
" lit the computer into her schedule .. thanks to the utilities and occasional 
disk programs she rece ived from CLOAD. She was writing about it to all 
of the people on her mailing li st (Nove mber. 1979 issue). 
Get the news firsthand . Get a subscription to CLOAD Magazi ne. 

The Fine Print: 
Overseas rates slighUy higher -

please write for them. 
Back issues avai lable-ask for our list.• 
TRS-80 is a trademark of Tandy Corporation 
Cal ifornia residents add 6'.t to single copies 

and anthologies. Programs are for Level II 
I 6K, Model Ill 16K , and occasionally for disks. 

PRICES 
I year subscription 
6 month subscription .. 
Single copies .. . 
Anthology·volume I 
Anthology·volume 2 

S42.00 
S2JQO 

S4.50 
$10.00 
s1s.oo 

•24 Level I back issues also availilble. Mastercard/Visa Welcome . 

. -.: .-.. ·. ~­. . ... -.. 

by Clyde Cload . star reporter 

• • • ·.L.....a· • 
=-·i..=-=!""""!~: Magazine Inc. PO. Box 1448. Santa Barbara. CA 93 102 ,,..so2 (805) 962-627 1 
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"My monthly bill charges me an extra 
fifty cents for 'Miscellaneous Business Equipment.' " 

ceived a polite note. A few days later, phone 
company engineers and installers were 
standing outside my home in light snow, 
pondering the problem. 

At last those lines (the first private lines 
in Roxbury, a fact of which I was very proud) 
were switched with an older (and properly 
balanced) party-line set. All four party lines 
had to be dedicated to my single telephone, 
because there were no other options for the 
company. I received credit for the unsuc­
cessful data calls-but I also received an 
installation bill for The Microconnection, 
even though I did the installation mysel f. 
My monthly bill charges me an extra fifty 
cents for " Miscellaneous Business Equip­
ment." 

A writer from Canada tells me installa­
tion of non-phone-company equipment is 
even harder there, and he has no desire to 
fight for the multiple permits needed. 

Back to the Evaluation 

By this time, the Lynx had arrived. With 
the new lines in operation, I expected no 
problems, but data was lost on long dis-

The back panel of The Connection has microphone connecting screws, RS-232 output, 
power and telephone cables. 

COLOR COMPUTER OWNERS! 
CLOADINC_ANNOUNCES 

CHROMASETTE MAGAZINE! 
A monthly magazine-on-cassette for your 

Extended BASIC Color TRS-80.' 

Goleta California - With 
CHROMASSETTE 
Magazine, Color Com­
puter ow ners can now enjoy 
the varie ty_ economy , and 
easy en try of programs tha t 
C LOAD subscribers have 
e njoyed for 3 years. 

CHROMASETTE 
Magazine ge ts rid of the 
type-in-and-edi t blues by 

• 
CHR OMASEITI': Magazine· in irs Prime Srare 

putting a rainbow of ready-to-load programs on cassette, and send ing 
them to you by First Class Mail each mo nth. Ed ucational_ practical_ 
utility , and game programs are delivered right to your mailbox. 

Put a rosy co lor in you and 
your compute r 's c heeks, 
stop read ing these o ld 
cliches, and ge t a subsc rip­
tion to CHROMASETTE 
Magazine. 

Please wri te for Foreign Rates and 
other info . 

$45.00 yea r. $25.00 6 months. $5.00 
single issue, or send a Blank Check 
and your account balance. Visa and 
MasterCard also accepted. 

Chromasette Magazine P.O. Box 1087 Santa Barbara, CA 93102 ..,,.32 (805) 963-1066 
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"The Microconnection is very compact, and created 
on two piggyback boards inside a small case." 

Inside the Telephone Interface II: holes and slot are for microphone and speaker, discon­
nected in this photo. 

tance calls. The Microconnection and Tele­
phone Interface II continued to work very 
well , so I conclude that the Lyn x unit I re­
ceived for evaluation was not as sensitive 
or discriminating in its signal reception. As 
evidenced by comments by those on the re­
ceiving end, though, all three units transmit 
exceptionally well , with no data loss. 

There are two potential problems with da­
ta transmission, one which pertains to all 
modems, the other exclusively to the Tele­
phone Interface II. The first difficulty is the 
way in which some long-distance telephone 
calls handle the audio. One side of the line 

dominates the signal, blanking out the au­
dio from the other side. This makes two-way 
transmission impossible, and if the pro­
gram being used depends on sensing a 
"carrier" tone at the far end to operate, it 
will freeze or report an error. The only solu­
tion to this is to dial again and hope to get a 
line capable of simultaneous transmission 
of two signals. I have had this problem 
mostly during peak calling periods. 

The other problem is that the acoustic 
connection may overload newer electronic 
telephones, or the operation of the comput­
er may interfere with the expensive cordless 

The Lynx modem board shows loosely-spaced digital circuitry at top, compact audio cir­
cuitry at bottom. 
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telephones being sold . A Radio Shack man­
ager reports that the Telephone Interface II 
simply will not work with the electronic tele­
phones in his area, where the phone com­
pany is actively replacing its older electro­
mechanical devices with sophisticated 
electronic ones. 

As for the cordless phones, the manager 
reports that, modem or not, even the pres­
ence of an operating TRS-80 (which emits 
wide-band radio-frequency interference) 
will blot out the operation of any cordless 
phone in the vicinity. I have not had a 
chance to explore this, but recommend that 
readers with recent phone installations get 
an assurance from their Radio Shack man­
ager that the equipment can be returned be­
fore purchasing the complete RS-232/Tele­
phone Interface setup. 

Inside 

The boards inside the three devices show 
clean work and high quality components. 
The Microconnection is very compact, and 
created on two piggyback boards inside a 
small case. Its circuit board is fiberglass, 
and the adjustment controls are stable, pre­
cis ion devices. No circuit diagram is provid· 
ed with The Microconnection, making user 
adjustment (which is actually illegal with di­
rect-connect phone devices anyway) impos­
sible. Documentation of the hardware is 
weak, only briefly commenting on the use of 
the modem with serial devices and in voice/ 
data operation. User programming informa­
tion is scanty, though the company will 
send it on request. 

The Telephone Interface II is also com­
pactly designed, and all parts on its board 
are clearly labeled-a joy when trouble­
shooting. The case is slim (only an inch 
thick), and color-coordinated with the rest 
of the TRS-80 system. A full circuit diagram, 
an extensive manual , and excellent descrip­
tions of user programming are provided. 
Once again, Radio Shack provides the star 
documentation of the lot. 

My review copy of the Lynx is the only 
one of the three using a phenolic paper 
board, and its parts layout is not compact. 
Although the Lynx performs well , the wide 
spacing between parts, combined with a 
plastic case and the inexpensive circuit 
board material, make it a candidate for er­
rors, and may explain the slight lack of relia­
bility of this unit. (Later Lynx units have 
been produced with fiberglass boards, and 
reports indicate higher reliability.) The user 
documentation consists of a few illegible 
pages and a very brief description of the 
unit 's operation. From my point of view, this 
documentation is entirely unsatisfactory. 

One feature common to all the units is 
the originate/answer option. When two mo­
dems communicate, each must transmit at 



.. . And my dad says GRAFTRAX 80 
does better graphics than anybody. 

E 
You might say it's the head of its class. GRAFTRAX 80 
gives you the highest resolution dot matrix in the world 
- up to 120 dots per inch horizontally and 216 dots per 
inch vertically. Which makes our MX-80 and MX-80 
FIT work more like a plotter than a printer. 

And that's just for starters. 
GRAFTRAX 80 more than doubles the features avail­

able in an Epson MX-80 or MX-80 FIT. For instance, 
we've added nice little touches like an italic character 
set - which doubles the number of font types to 24. 
And with GRAFTRAX 80, you can change style, size 
and density anywhere in the line. And backspace the 
head. And use block graphics with any computer. And 
redefine all escape codes under software control. 

Up to now, you couldn' t get some of these features at 
any price. With GRAFTRAX 80, you get 'em all . And 
more. Lots more. 

Best of all, we haven't forgotten all those people who 
already own an MX-80 or MX-80 FIT. You own the 
printer that set the standards all the others are follow­
ing. And you can install GRAFTRAX 80 PROMs your­
self, for less than $100. And make the best even better. 

You can see why we 
say GRAFTRAX 80 is 
the head of its class . 
There's nothing else in 
its class . 

.,-404 

EPSON 
EPSON AMERICA , INC. 

3415 Kash iwa Street• Torrance, California 90505 • (213) 539-9140 



T~S·BD 
MICROCOMPUTERS 

We have the full line of ATARI per­
sonal computers and systems. 
Model II 
26-4002 64K. 1 disc $3385.00 
Model Ill 
26-1061 4K. Level I S 610.00 
26-1062 16K. Level Ill S 845.00 
26-1066 48K. Level II 2-drive /RS-232 $2115.00 
Color Computer 
26-3001 4K S 329.00 
26-3002 16K w/Exl . Basic S 499.00 

EPSON 
MX70 Printer S 375.00 
MX80 Printer S 485.00 
MX80FT Printer S 639.00 

Our savings are as big on expansion 
interfaces. printers. diskettes. Apple 
Computers . OKIDATA Microline. 
C-ITOH Starwriter. Lexicon Modems 
- everything for your computer . 
We have the largest inventory in the 
Nort.heast. and most models are in 
stock, for immeeiate delivery. 
Our full price catalog or a price 
quote is as near as your phone. 
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"The Lynx, weakest of the three, still shows 
good circuit design and uses quality parts.'' 

a different pitch. The custom is to call one 
the originator of the call, the other the an­
swer side of the call. The Microconnection 
did not have this feature on its first model 
(reviewed for this article), but the present 
version cont(!ins an answer mode. 

In sum, the units are well designed, using 
parts of high quality. Only the Radio Shack 
unit uses crystal control, although The Mi­
croconnection provides signals well within 
standard tolerance through use of preci­
sion resistors, capacitors, and integrated 
circuits. The Lynx, weakest of the three, still 
shows good circuit design and uses quality 
parts. 

What to Do with Them 

All these modems provide access to tele­
phone communications. Among the most 
popular telephone uses is connection to a 
large program and data .base, such as The 
Source or Micronet. These services, for a 
fee, provide an enormous repertoire of pro­
grams and information, including stock re­
ports, powerful text editing programs, and 
substantial user storage. 

Using one of these services is like having 
a terminal on a large, powerful, time-shar­
ing computer-which is exactly the case. 
The full computational and storage power 
of the machines is available to users of 
home· computers like the TRS-80, Apple, 
etc.; by using a mpdem and a standard pro­
tocol they are all capable of talking the 
same language. A TRS-80 becomes as pow­
erful as a Control Data terminal. 

Other uses of the modems are to access 
free computer bulletin boards (a listing of 
over 250 is provided with The Microconnec­
tion); exchange of original programs and in-

formation; and accessing local time-shared 
computers. Local computers c;an provide a 
data base used by regional companies, 
meaning that engineers, scientists, sociolo­
gists, and so forth, can continue their nor­
mal work at home, far from their usual ter­
minals. 

Banks now permit (and some are actively 
encouraging) banking at home; financial in­
stitutions will feed updated Wall Street re­
ports right to your living room or office. 
Western Union accepts mailgrams directly 
from the TRS-80 into a toll-free number. 

The future is being demonstrated in 
France: A program is being set up to provide 
all telephone customers with a data termi­
nal to replace directory assistance. The 
telephone company suggests it will be fast­
er and cost less than the present human op­
erators. 

Modems capable of interfacing to the 
TRS-80 continue to appear. Each should be 
capable of error-free data transmission and 
reception, flexible user programming, and 
should be supportec;I by a body of quality 
software. The Telephone Interface II , The 
Microconl')ection, and the Lynx are all up to 
this challenge. 

The Teleph9ne Interface II , a Radio 
Shack product, can be expected to have 
continued support from both that company 
and independent software authors. The Mi· 
croconnection already has fairly good sup­
port available for it, including modifications 
to Radio Shack and other communications 
packages. The Lynx, along with its other 
weaknesses, has little more th<!-n manufac­
turer support at this writing, although most 
communication programs written for the 
Radio Shack modem will work with it.• 

The Connection has precision trimmer controls (at tpp), and piggyback board connector 
(in center). 



TRS so ··· A MAJOR 
BREAKTHR U FOR 

Electronic Engineers 
Electronic Hobbyists 
Electronic Students 

Ham Operators 
A General DC-AC (steady state) Analysis 

of Any Circuit 
Will Analyze and Compute: 

• Node. Branch . Element. Voltages 
• Node, Bra n c h . Element. Currents 
• Branch Power Dissipation 
• Magnitude and phase values and complete 

frequency response with graphic display 
• Modify a ny element in circuit for desired 

results 

A complete operational 
manual supplied 

comparable to l.B .M .'s 
E.C .A.P. ~ Program 

•A .C. Analysis Program 
$149.95 

•o.c. Analysis Program 
$89.95 

To Order Writ e: 

G & L Software Enterp. 
2304 N. 1st. Street 
Upland, CA 91786 

Do Not Send Cash in the Mail 

TRS SO - is a trade m a rk ul tht' Tandy Corp. E.C_..\ .P. is a tr ~1 dt·mark ol ln1em:.it1onal 
Busin ess Ma chines. ln C' . v- 39 

...-See List of Adrert/sers on psge 354 

PUBLICATIONS for the TRS-801 Model Ill 
Mystery of the ROM 

Mystery of the DOS 

Mystery of the DISKETTE 

$19.95 each 

Must additions to the computer lib rary of the se rious 
programmer as well as the casua lly in terested. Written 
in a technical. yet easy-to-read and understandable style. 
Each book includes: 
• detai led tables of conten ts and indexes, alphabet ical 

and numerical tables with numerous cross references. 
• register setup going into routines. 
• register results coming out of rou tines. 
• detailed explanations on all routines, struc tures, 

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 fie lds); Multi-tag (to 14 more fields) 
• sort any combination of variable type 
• integrates 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/GMO, Superzap/CMD' 
• RSM 20/CMD 1 OK, 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 fil e all diskettes. 
• Index size limited only by diskette space available 
and number of diskettes on which the index will be 

maintained. 
• Summary by file name, diskette, or extension. 

Direct/BAS $14.95 
Direct/CMD $24.95 (enhanced, more powerful, faster) 

Send check or money order (Kansas residents 
add 3% sales tax) to: Twenty-First Century Software 
1607 North Cochran Hutchinson, Kansas 67501 
Call 316 663-1047 for additional informa tion . 

Regislered lrademarks or producls of 'Tandy Corp .. ' Apparal Inc .. 
'Small Syslems Softwa re, 'Big Five Sollware Company 

...- 18 
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GENERAL 

Why most compilers fail and what can be done about it. 

Al\1acroprocessof for 
Basic-Part III 
J. Alan Olmstead 
J. Olmstead Financial Engineering Systems 
3843 West St., Moritz Lane 
Phoenix, AZ 85023 

Computer optimization efforts cannot 
stop at producing Basic programs fast­

er and with less programming manpower. 
Programming time may in fact be the least 
expensive portion of computer operations. 
Programming is a capital investment rather 
than an operating expense-the dollar 
value representing programming time is 
spent only once; modifications and exten­
sions to the original program are merely 
add-ons to that original effort. But the pro­
gram is run continuously; any inefficiencies 
built into it, or built into the computer or pro­
gramming language used, are expenses in­
curred repeatedly for the program's life. 

Basic is the easiest high-level language 
to learn and to use ever designed. But it ex­
acts a high price for that convenience every 
time a Basic program runs. 

Basic Inefficiencies 

The first thing to remember about Basic 
is that it doesn 't exist. Basic is a syntactical 
concept that is applied in as many differ­
ent ways as the various writers of Basic 
interpreter programs. Whether fi xed in ROM 
or loaded from disk, the Basic interpreter 
runs the computer, never the Basic pro­
gram. Accordingly, one must always think 
and speak in terms of a particular inter­
preter. Several of the most common con­
temporary interpreters include the North­
star Horizon, IBM's late 5100 series, and 
Microsoft 's TRS-80 Model I Basic, licensed 
to Radio Shack. 

Every interpreter has its own character­
istics and bugs, but all share underlying 
similarities. Individual characteristics do 
not promote an understanding of the prob­
lems involved in optimizing a computer pro­
grammed in Basic. 

Basic programs are not really programs 
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at all , but rather, data files. A real computer 
program takes control of the computer's 
registers and is responsible for their suc­
cessful manipulation. Basic programs have 
no way to take that control , which is re­
stricted to interpreters, assemblers and 
compilers. 

The Interpreter 

A Basic program, considered as a data 
fi le, is a variable-length , record-sequential , 
memory-resident data file. In any sequential 
file, the f irst record is read first, the second 
is read second, and so on. The first line in a 
Basic program is always the start of the pro­
gram, whereas an Assembly language pro­
gram can begin execution at any chosen ad­
dress. 

In addition to the Basic command line, 
there must be next-line pointers to help 
distinguish between the logical and the 
physical next line. Table 1 illustrates the dif­
ference between the logical next line versus 
the physical next line pointers. 

In Method 1, subfield a is the line number 
of the Basic command line, compressed in­
to machine code and composing two hexa­
decimal bytes of memory. Subfield b is the 
Basic command line proper, with the Basic 
command words compressed into single­
byte codes between decimal 128-255 for 
space economy. Subfield c is the end-of­
record mark. Subfield d is the next-record­
location pointer. 

In Method 2, subfield a is the line number, 
but subfield b is the length of the current 
Basic command line. It is shown here as 
two bytes, but is frequently restricted to one 
byte and, therefore, a maximum line length 
of 255 characters . Fieids c and d are the 
same as in Method 1. 

When the program is first loaded into 
memory, the lines are usually physically 
and logically sequential from low memory 
to high memory. But, if a line should be edit­
ed and accordingly made shorter or longer, 
it may no longer fit. If a new line is inserted, 
it definitely will not fit-interpreters do not 
shift the rest of the program upwards to 
make room. Instead, they append the new 
line onto the end of the program and adjust 
the next-record pointers of the previous 

and next lines to reflect the change. In 
some Basics, a periodic recompression of 
memory may take place. In others, when the 
end of memory is reached the interpreter 
flashes an ?OM error message. However, 
after saving and reloading the program, pro­
gramming may continue for many more 
new lines. 

After editing, the physical lines are no 
longer logically sequential. In some Basics, 
the lines may not be physically reordered 
even after saving the program, unless the 
ASCII mode is requested, but many sys­
tems do not offer the ASCII option. The pro­
gram remains a mixed-up hodge-podge to 
be sorted by the interpreter. 

The physical and logical sequence is the 
same at load time for most lines; those con­
taining GOTO, GOSUB, Then, Else, Resume 
and Return are exceptions, however. When 
the interpreter encounters these com­
mands, it must abandon the next-record 
pointers and use some other method of 
locating the logical next record. Two meth­
ods used to accomplish this are the sequen­
tial and the "tree-structured" search for the 
named line number. 

The sequential search is the most unbe­
lievable because it causes the interpreter 
program to begin at the physical beginning 
of the program and search in physical rec­
ord sequence until the named record is 
found . Then program execution begins 
again. Even at high speeds, this method im­
poses such a large time penalty on the user 
that he is forced to revert to bad program­
ming practices for economy. 

The use of independent subroutines 
called by GOSUB commands saves much 
valuable space and programming time dur­
ing program debugging. Since the average 
commercial applications program will con­
tain between 30-90 such subroutines, the 
sequential subroutine search procedure 
can reduce program execution speed by 75 
percent. 

Incredible as it may seem, the TRS-80 
Model I disk drives, with a transfer rate of 
only 12,500 bytes per second, are faster 
than main memory, which is measured in 
microseconds. This is true only under the 
Basic interpreter, and particularly during 



execution of programs containing large 
numbers of subroutines. 

A " tree-structured" search for the first 
line of a subroutine is somewhat faster, but 
not enough to make the point inapplicable. 
For example, if the largest magnitude of 
line number was 9999, a table of addresses 
of the even-thousand line numbers would 
take only 20 bytes. If each of those line 
pointers in turn pointed to a table of ad­
dresses of the even one-hundred line num­
bers, the total size of the table would still be 
only 220 bytes, but the interpreter would 
always be within an average of five lines of 
the desired line number (assuming a line 
number increment of ten) after two table 
look-ups. The tree-structured search tech­
nique is vastly superior to the straight se­
quential search, but it is not fast enough to 
make a significant difference when at­
tempting to optimize the computer's perfor­
mance overall . 

These two illustrations identify signifi ­
cant sources of inefficiency in Basic pro­
grams. The need for record management in­
duces an inefficiency that accumulates 
during program execution. Since subrou­
tines are executed repeatedly, the next­
record lookup inefficiency tends to accu­
mulate in geometric magnitudes. 

A compiler locates a source language 
record and generates from it the machine 
executable code. If the resulting program 
passes through a given line any number of 
times, the line is merely executed; compila­
tion is performed only once. The interpreter 
is made up of two general groups of subrou­
tines: the "parsing" logic and the execution 
logic. The term parsing refers to the struc­
tural analysis of a series of symbols that 
collectively convey a complex concept. The 
Basic parser breaks the command line 
down to determine which of its precoded 
subroutines should be executed in what 
order. This process is quite time consum­
ing; each line must be reparsed every time it 
is executed. 

Not only math applications suffer these 
inefficiencies; they are quite common in 
any byte-manipulating applications, such 
as word processing. 

How Data Is Stored 

An Assembly language programmer 
usually maps out a section of memory for 
data. During program execution, the data 
remains in that location. Most Basic inter­
preters follow this pattern. Both explicit and 
implicit dimensioning cause a section of 
memory to be mapped out. For this reason, 
an implicitly dimensioned variable cannot 
be dimensioned again to a longer length. 

When a Basic program names data, it 
does so by assigning an ASCII name, such 

"Basic is the easiest high-level 
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as A$ or A. When the data name is encoun­
tered in the Basic program, the interpreter 
consults a data name table for a match and 
inserts new names if none is found . Along 
with the name, the interpreter stores the 
length of the data and the location in mem­
ory where storage space has been found. If 
the data name is merely being DIMen­
sioned, all the data-name table information 
is set up except the data address, because 
there is no data to address until an assign­
ment (A$= " DATA") is made. 

Numeric data is handled differently; for 
integer data, for example, the address entry 
in the table is the same number of bytes as 
would be needed to store the data itself. 
The functions are interchanged and the ad­
dress portion of the table is initialized to 
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zeros, which means that the data name is 
equal to the number zero. When a value is 
assigned ("A= 23"), the address portion of 
the table is changed to reflect the value, not 
an address. When a string data assignment 
is made, memory space is found , the data is 
stored , and the address bytes are updated 
to reflect the address of the data. 

A particularly good design job is 
reflected in Microsoft 's use of the space 
taken up by the data literal as the same 
space for the data. Thus, the only result of 
the command A$= " DATA" is thut the table 
entry of A$ is updated to reflect the location 
of the Din DATA. The method is highly effi ­
cient for small memory-sized computers. 

Time-dependent functions if possible at 
all are possible only by rigging the TRS-80 
with cute tricks to get by. 

Typists must constantly watch the 
screen to ascertain that their keystrokes 
are not being ignored by the interpreter's ar­
bitrary decision to value space over time. If 
control is ever returned to the interpreter, 
the communications service routine will 
usually not get it back in time to service the 
110 port. 

The TRS-80 Model I computer has out­
grown the Basic interpreter. 

Today nearly every conceivable peripher­
al device is being interfaced to the world's 
most successful computer. In most cases, 
however, special Assembly language soft­
ware must be acquired to access the pe­
ripheral through the USR function . 

If the trend away from Basic (while pre­
tending to be programming in Basic) con­
tinues, sooner or later someone must ask, 
why bother with it at all? There is one very 
good reason : For commercial and business­
oriented applications, it is a great language 
to use, delivering cost-per-line economy not 
possible with any other language. To im­
prove the power of Basic while remaining as 
simple as Basic, we need a Basic compiler: 
a program that will accept Basic-even in­
terpreter Basic-as a source, and create a 
pure Assembly language program from it. 

Why Basic Compilers Fail 

Even a working Basic compiler fails if it 
restricts the programmer's capabilities to 
those functions that are possible only in 
Basic. There are specific reasons for com­
piler failure when their functions are re­
stricted to translation of Basic. All the char­
acteristics of Basic which we have identi­
fied as inefficient derived because a Basic 
program is a data file rather than a real pro­
gram; and that fact continues to dominate 
any version of Basic interpreter. To the ex­
tent that a compiler attempts to emulate an 
interpreter, the chances of successful 
operation of the compiled output are so 
slim as to warrant the prediction that the 
compiler must, inevitably, fail. 

What is meant by the idea of emulating a 
compiler, versus being a real compiler? Out­
put from a compiler is a computer program 
in every sense; it takes control of the com­
puter's registers, and the responsibility for 
their successful manipulation. The regis­
ters may contain only valid memory ad­
dresses, modifiers of memory addresses, 
and one or two bytes of data currently being 
manipulated. 

When an Assembly language program 
says " GOTO 1000," it abruptly alters the 
contents of the program counter, which is 
the register pointing to the address of 
the next operation command to be execut­
ed. When the program says 'A$= " DATA"', 
it is identifying the left-most byte addresses 
of the sending and receiving fields in prep­
aration for an extended move. These are 
precise commands, meaning exactly cor­
rect , every time. 

That a compiler works at all has always 
been a small miracle. The reason the Basic 
interpreter is able to accomplish program 
execution tasks from such general pro­
gramming statements is that it enjoys the 
advantage of having both program instruc­
tion and user's data at the same time. If pro­
gram instruction is not precise, the data 
can be examined to fill in the gaps. By con­
trast , compilers never have the user's data 
to provide clarity. Given the precision of the 
Assembly language program, detailed to 

80 Microcomputing, September 1981 • 143 



HOW LOW 
can we co? 

s Premium 
16K Dynamic RAMs: 

$19.95! 
These top quality, high speed, low power 

RAMs expand memory in TRS-80 ' 1/ 11 /1 11 
and Color Computers, Heath H89, Apple, 
newer PETs, etc. Backed by one year limited 
warranty . Add $3 for two dip shunts and 
conversi on instruc ti ons for TRS-80' I. 

Why pay more . .. we stock the right parts 
at the right price. 

Te1ms : Cal tes add 1ax. Allow at least 5 ..,., shipping. e1tcess 
re l unded VISA / Mastercard • ordet s call (415) 562·0636, 24 hours. 
lncl uoc st1cet add1css tor UPS delivery. Pr1ces subject to change 
w i thout no tice 

(OmpuPro 1

M 

BOX 2355. OAKLAND AIRPORT, CA 94614 

dl~is1on of 

@@@)@®[ID~ 
ELECTRONICS 

v75 

••••••••••••••••••••••••••• 
! COMPILER ! 
: WORKSTATION : 
: TRS-80 Model I and Ill : 
: Your BASIC program development : 
: could go faster ... • 
e EDIT : Full -Screen BASIC edi tor with floating cursor and auto· : 
e repeat. More than 30 commands and functions let you var- e 
• iously find , change . insen . delete. replace . repli cale . copy. e 
• move or position BASIC text at the character. string . line or e 
• block level. Developed in Britain by Southern Software . Mod I. • 
: Ill $40 .00 + 1.50 shipping . : 

• PACKER: (Cottage Software) Editing tool will unpack , shorten . e 
• repack . renumber all or pan of your BASIC 1ext. The UNPACK e 
• segmenl is very useful when preparing BASIC source pro· • 
• grams for compilation by ACCEL2 . Mod I.Ill $29 .95 + 1.00 • 
: shipping . : 

: Then your BASIC program • 
• could go faster... : 
e ACCEL2: Compiler for TRS-80 Mod I.Mod Ill Disk BASIC. New e 
• functional improvements in place to give more ease-of -use . • 

•
• quicker compilation of large programs . belier chaining of com· • 

piled and non-compiled programs. Size read-out helps you • 
: monitor code growth during compilat ion . REM NOARRAY option : 
e lets you use variable-bound arrays . Professionals note : Com· • 
e prehensive instructions show how to organize your compiled • 
e programs for resale on tape . ES/ F wafer or disk . No royalties' e 
e Developed in Britain by Southern Software . Speci fy Mod I or Il l. e 
• $8B .95 + $2 .00 shipping . e 
: TSAVE: Writes compiler ou tput to independent SYSTEM tape . : 
e $9 .95 + $1.00 shipping . • 

• EXEC: Command-List Processor for TRS·80 Mod I. Prepare . • 
: execute. pass as many as nine parameters to lists of TRSDDS • 
• or NEWDOS commands and/ or BASIC statements. Simplifies • 
e repetitive procedures such as power-up sequences . file sel· : 
e ups , etc . Compatible with ACCEL2 compiler disk output. • 
e Developed in Britain by Southern Software. $22 .00 + $1 .00 e 
• shipping . l e 
• v 79 e e c Allen Gelder Software • 
: M/ C, VISA · Box 11721 Main Post Office e 
• CA add 6% · San Francisco, CA 94101 : • ..,.d:: (415) 387-3131 • 

: TRS-80, TRSDDS tm Radio Shack. ES/ F tm Exatron : 

••••••••••••••••••••••••••• 
144 • 80 Microcomputing, September 1981 

"In the context of compilers, 
optimized code is a term 
meaning the opposite of what it says." 
the last bit of the last byte, the chance of 
failure is a statistical certainty if the com­
piler attempts to treat the Basic program in 
the same manner as did the interpreter. 

The Basic interpreter language available 
to the programmer contains no command 
words or symbols for conveying more pre­
cise information. The compiler can do only 
two things: It can optimize its code, or it can 
simply take a stab and hope everything 
comes out all right. 

In the context of compilers, optimized 
code is a term meaning the opposite of 
what it says. The optimizing compiler 
throws in everything it can get hold of in 
order to be prepared for the coming on­
slaught of user's data. It is not unusual for a 
compiler manual to state min imum equip­
ment configu ration requirements of at least 
128K. 

Some of this kind of optimization is in­
evitable in all compilers (the Jofes Meta­
Basic Compiler also has its share of it). As 
long as the programmer's source code re­
mains insufficiently precise, the on ly alter­
native is to include partial coding and hope 
it will be adequate. 

Two examples of this include numeric 
and string data. With an interpreter, you can · 
define two integers, then divide them, and 
still end up with an integer result. The inter­
preter does not tell the programmer that it 
sneaked in an intermediate stage of single 
or double-precision format in order to com­
plete the division stage of the computation 
successfully. After compilation , the pro­
gra:11 fails . 

It fails because the compiler emulates 
the interpreter on the assumption that the 
evaluation of the arguments would take 
pleice when the data was presented. The 
compiler did not maintain a table of data 
types and consult that table for error­
checking when the division command was 
encountered. As a result , the wrong code 
was included in the compiled output. 

With string data, the Basic interpreter 
program could perform input and output op­
erations to and from data arrays at will. 
After compilation , the results are " unspe­
cified ," meaning, " Gee, guys, we don 't 
know what it's going to do! " When the Print 
or LPRINT command is encountered by the 
compiler, it calls the wrong kind of code, to 
handle the transfer of array data instead of 
string data. 

These problems are not insurmountable, 
but it is unlikely that the many ways to cor­
rect the problem will be contained in a 
single compiler program within a 48K user 
system, nor will they be discovered without 
extensive field test ing. 

How could a redesign of compilers pro­
ceed? The 'first step is to recognize the in-

herent limitations of any compiler and not 
try to be all things to all people. More space 
in the compiler should be spent performing 
diagnostic analysis and using listing notes 
to indicate where potential problems may 
be shaping up. This space can be created 
by breaking the compiler up into several 
programs, each segment handling analysis 
of the same kind , then automatically chain­
ing to the next segment without operator in­
tervention. 

The second step should deal with the 
problem of lack of precision by giving the 
programmer the necessary tools by modify­
ing the Basic language itself. A small exam­
ple would be initializing the number of 
decimal points in precision variables: "A 
DEFBCD 3(10,10)" means " define a numeric 
variable called " A" in binary coded decimal 
format, but initialize it with three decimal 
positions; and make it an array of 10 vertical 
and 10 horizontal elements." 

Meta Basic 

A more precise (and vastly more flexible) 
Basic is what the Joles compiler calls Meta­
Basic. It is an intermediary into Assembly 
language, a half-way house for program­
mers . 

First, it may be used in the original pro­
gram instead of conventional Basic. Some 
of the commands are the same (GOTO, GO­
SUB), some are similar (Open, Close) and 
some are completely different. For example, 
the MetaBasic command 'FLOOD A$ WITH 
255 " " is immediately obvious as an alter­
native to 'A$= STRING$(255," " )'. 

Second, in programs that already exist 
for which manual rewriting would be a 
labor-intensive task, the MetaBasic Pre­
compiler converts interpreter Basic into 
MetaBasic automatically. In the process, it 
shows the default conditions it added as ex­
press arguments. By reading the printed 
listing, which corresponds on a line-num­
ber-tag basis to the original, the program­
mer can see immediately where the com­
piler may have gone wrong in its interpre­
tation of the intended result. 

Finally, for the growing body of program­
mers who use Basic for its economy and 
not because it is their only language, Meta­
Basic will accept the full line of machine 
language commands. 

Compilers fail because they try to· do too 
much and end up delivering too little. 
Perhaps it would be more accurate to say 
that they fail because they try to do too 
much of the wrong kind of functions. By 
changing priorities on what a compiler 
should be expected to do, a Basic compiler 
can in fact deliver far more than was 
previously anticipated.• 

Next month: more on Meta Basic . 



TRS-80® DISCOUNT TRS-80® 
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MODEL Ill SOFTWARE MODEL II SOFTWARE 

26-1563 Scripsit I & Ill . .... ... . $79 .00 26-4530 Scripsit II ... . . . .... . $265 .00 
26-1566 Visicalc I .. .. .. .... ... $83 .00 26-4511 Visicalc II. .... .. .... $265 .00 
26-1567 Visicalc Ill .. .. . . . .. . . $83.00 26-4512 Profile II. . .... . ..... $162 .00 
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26-3055 Checkers ... . . . .. . . . . $27 .00 26-3517 Bus. Financial. .. ..... $18.00 
26-3057 Dino Wars . . . . . ... .. . $36 .00 26-3518 Per . Financial. . ... .. . $18.00 
26-3059 Backgammon . . .. , . . . $27 .00 26-3514 Math Drill. . .. . ..... .. $13.50 
26-3152 Typing Tutor . . .... . .. $27.00 26-3515 Games . .. ........... $13.50 

ORDER TOLL FREE 1-800-841-08 60 
CALL US - SAVE MONEY 

We carry the full line of TRS-80 Computers. All TRS-80 software, 

furniture, and accesso ries sold at discount. We stock most items to 

assure you fast delivery and save you money. 

WRITE FOR FREE CATALOG 

No Taxes on Out Of 
State Shipments 

Immediate Shipment 
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For Your TRS-80* 
Mod I & Ill 

Mod I - $125.00 
©1980 by David Welsh 

Mod Ill - $175.00 
©1981 by David Welsh 

There Is Nothing 
Even Close® 

Lazy 
Writer. 

·A product of ABC Sales 

The· word processing system that is 
easy for the novices but has the power 
for professionals. 

Most used comment when anybody talks about Lazy Writer is"Easyto Use". 
Other Comments: 

• "What has moved the Mod I up to at least a triple-A league, if not the true big leagues of writing, 
is a modest priced word processer called Lazy Writer." 

• "All functions of Lazy Writer are well covered in its documentation, which ranks among the best 
I've seen." 

Creative Computing, July 1981 

• "Now that I have a chance to use and compare Lazy Writer with my other two popular word 
processing programs, I am sorry that I was not aware of Lazy Writer some time ago." 

C.H .. St. Louis, MO 

For those of you who requested 
a spelling checker to use with Lazy Writer® 

Now available from 
Ssm SOFT SECTOR MARKETING, 

I N C 0 R P 0 R A T E D ,,.s1s 

MICRO PROOF 
Product of Cornucopia Software 

• EASY TO USE 
• 50,000 WORD VOCABULARY & EXPANDABLE 
• RECOGNIZES PREFIXES & SUFFIXES 
• REQUIRES ONLY 32K OF MEMORY & DISK 
• AFFORDABLE & AVAILABLE IN THREE FORMS: fully 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 within. 

New Lower Price! Was Now Only 
TRS-MOD I or Ill Version $125.00 $89.00 
Correcting Feature $60.00 
Word Processing Con­
version for Lazy Writer* $35.00 

Let MICRO PROOF 
Find Your Errors 

Before Someone Else Does! 

C.O.D. - certif ied check, M.O. or cash only. Most orders shipped next day. Al l orders must have shipping included. 
Please add 2%·or $2.50. whichever is higher for sh ipping. Michigan residents. please add4% tax. Add extra $1 .50 
for C.O.D. Personal checks take 3 weeks to c lear. All hardware must be prepaid. No hardware shipped collect. 
Out of the country orders add $10.00 extra shipping. 
·ms..ao is a product o f Ra d io Shock. division of the Tandy Coq:x:>ration. 
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ALIEN DEFENSE 
MOD Ill with Sound 

By Larry Ashmun 

IT'S HERE! 
"Ifs more than just another 
machine language arcade 
game." 

IT'S AN EXPERIENCE 

Super Fast 
1 or 2 Player 

MOD Ill ONLY 
Tape version ... ........ $19.95 
Disk Version . . . . . Coming Soon 

SEE OUR EXPANDED AD 
IN 80 US JOURNAL 

for more product information. 

Larry Ashmun Is Back ... 
and Brings You ... 

SUPER VADERS 
With Sound - Mod I & Mod Ill 
"'1981 Soft Sooter Morl<eting. Inc. 

MOD Ill ROM 
COMMENTED 
0 1981 Soft Sector Mal1<eting. Inc. 

Only $22.50 
+ S2.50 Shipping & Handling 

TAPE COPY2 
0 1981 Soft Sector Marl<eting. Inc. 

The third in the evolution of the 
most popular space invaders games 
for Tandy machines. Now for 1 or 2 
players. 10 levels of play. 

Cassette (goes to disk) ..... $19.95 

Not just a rehash of old information, 
but detailed comments on the ROMS 
in the latest machine from Tandy. 

This program will load most any TRS-80 
500 Baud system tape (standard) Mod I 

·speed) and load it into memory and save 
it at either 500 or 1500 Baud on the Mod Ill. 
NO KNOWLEDGE OF MACHINE LANGUAGE 
NEEDED. Now it gives you a way to back 
up a machine language program that 
loads at the lower speed and makes 
cassette loading into your new Mod Ill o 
much faster and more reliable process. 
Works with Mod 1· & Mod Ill. 

Ask for upgrade information for TRS-Super 
Invaders or Invaders-Plus. 

MASTER CONTROL 
For the Color Machine 

-'' 1981 Soft Sector Marketing, Inc. 
Requires 16K 

· 1;K about our other Color Machine programs! 

Now in its 3rd printing! Only . . .... $14.95 
Over 150 Pages! '!li "X:l rr-.no\ l'.l"O .. -:i""" c • •:)) ~"'° .;y..,. 

FEATURES: 
1. 50 preprogrammed command keys, standard and 

extended commands. 
2. Direct control of motor, trace, and audio. 
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TUTORIAL 

Which one is best for you? 

All About Sorts-Part II 
Len Gorney 
Box 91 R.D. 5 
Clarks Summit, PA 18411 

The Shell sort technique was in itially 
developed by Shell and later expanded 

by R.M. Frank and R.B. Lazarus (see 
bibliography). This is an interchange sort­
ing technique where several passes 
through the original list of items reduces it 
to a more nearly sorted list. The final pass 
usually reverts to that of a bubble sort, 
since it is the bubble sort which can most 
quickly handle nearly sorted items. 

A particularly vexing probl~m connt;)cted 
with the Shell sort involves ihe parameter 
which determines the distance (D) between 
items to be compared. In our previous sort­
ing examples, we always compared adja­
cent items or a sing le item with every other 
item in the list. 

The Shell sort, on the other hand, choos­
es some distance (D) between items, and 

·I 
these two items are then compared. To 
avoid becoming involved with the mathe­
matics, we wil l simply calcu late the initial 
value of the distance parameter as being 
equal to one-half the number oi items to be 
sorted; that is, D = Nl2. (Lorin offers a read­
able examination of the Shell sort, as well 
as a method for calculciting the distance pa­
rameter.) 

To accurately determine the maximum, 
average and minimum number of compari­
sons and exchanges involved in a Shell 
sort, a lot of information must be available 
regarding the distance parameter value. It 
is this single parameter which determi nes 
the overall effectiveness of the Shell sort. 

Program Listing 1 and Table 1 are the pro­
grammed routine and sample outputs for 
our Shell sort routine: Tracing the items as 
they are sorted may clear any misconcep­
tions regarding the actual operation of this 
technique. 

Quick Sort 

One reason for the slowness of the bub­
ble sort is the many comparisons and ex­
changes made between adjacent items. To 
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,, 
speed up the sorting process, the distance 
between cotnpared items should be in­
creased to a value whereby comparisons 
and exchanges are made between items 
some distance apart. The quick sort proce­
dure uses thi s technique to offer a speedier 
sorting algorithm. The distance parameter 
(D) is also used by the Shell sort. 

The quick sort routine begins with a sim­
ple operation and proceeds by using stacks 
to sort the items. Let us begin with these­
lection of what is referred to as the pivot val­
ue of the quick sort sorting technique. 

The quick sort routine ini tially estimates 
the median va lue of the items to be sorted . 
Based on the med ian va lue, the li st is bro­
ken into two groups; one group contains 
those keys which are less than the median 
value while the other group consists of 
those keys which are greater than the me­
dian value. The median value is placed be­
tween two groups. 

For example, the following li st is in itially 
broken into two groups by taking the first 
key value as the median of the keys con­
tained in the list. This list-5 2 7 8 1 3 7-
wi ll be used as our list of items to be sorted. 
The assumed med i;rn value will be the va lue 
given as the first key in the list , the value 
five. The original list is now broken into two 
groups: the left group containing keys less 
than the assumed median; and the right 
group consisting .of keys greater than the 
median, 2 1 3 and 7 8 7. 

Inserting the assumed median va lue be­
tween the two groups gives us the following 
list: 2 1 3 5 7 8 7. Eac ti group is now sorted 
sepil,rately by the quick soh technique. 

·The method used by the quick sort to 
make a cho ice of a median value runs the 
gamut from a random number generator, 
calculating the actual median value of the 
keys, estimating the med ian of the list , or 
simply choosing the f irst (or any) key as the 
assumed median value of the keys. We wi ll 
employ this last method as it is the sim­
plest . 

After a median or pivot value is chosen, 
the remaining keys are broken into two 
groups. Keys less than the pivot are placed 
in locations beginning with the first loca-

tion of this list, while keys greater than the 
median are placed in locations beginning 
with the Nth location. At the end of this ini­
tial distribution phase, the last remaining 
position is the locat,ion for the chosen pivot 
value. The pivot value chosen determines 
the subsequent efficiency of the algorithm. 
If the worst case is chosen (the smallest or 
the largest key in the list), the sizes of the 
two groups would pe equal to zero and 
N - 1. If the pivot value is , in fact , the actual 
median value of the keys in the list, the two 

ORIGINAL ITEMS 8094357261 
PASS #1 ITEMS 5094387261 
PASS #2 ITEMS 5094387261 
PASS #3 ITEMS 5024387961 
PASS #4 ITEMS 5024387961 
PASS #5 ITEMS 5024 1 87963 
PASS #6 ITEMS 2054187963 
PASS #7 ITEMS 2054187963 
PASS #8 ITEMS 1024587963 
PASS #9 ITEMS 1024587963 
PASS #10 ITEMS 1024587963 
PASS #11 ITEMS 102458796 3 
PASS #12 ITEMS 1024586973 
PASS #13 ITEMS 1023546879 
PASS #14 ITEMS 0123546879 
PASS #15 ITEMS 0123546879 
PASS #16 ITEMS 0123546879 
PASS #17 ITEMS 0123546879 
PASS #18 ITEMS 0123456879 
PASS #19 ITEMS 0123456879 
PASS #20 ITEMS 0123456879 
PASS #21 ITEMS 0123456789 
PASS #22 ITEMS 0 1 2 3 4 5 6 7 8 9 
SORTED ITEMS 0 1 2 3 4 5 6 7 8 9 
COMPARISONS= 29 EXCHANGES = 13 

Table 1. Shell Sort Sample Output 

ORIGINAL ITEMS 8 0 9 4 3 5 7 2 6 1 
PASS #1 ITEMS 8 0 9 4 3 5 7 2 6 1 
PASS #2 ITEMS 1 0 6 4 3 5 7 2 8 9 
PASS #3 ITEMS 0 1 6 4 3 5 7 2 8 9 
PASS #4 ITEMS 0 1 2 4 3 5 6 7 8 9 
PASS #5 ITEMS 0 1 2 4 3 5 6 7 8 9 
PASS #6 ITEMS 0 1 2 3 4 5 6 7 8 9 
SORTED ITEMS 0 1 2 3 4 5 6 7 8 9 
COMPARISONS =33EXCHANGES=12 

Table 2. Quick Sort Sample Output 



"When the size of the items becomes prohibitively large . .. 
rather than physically move the entire item to a sorted list, 

the linked list sorts provide pointers to the sorted keys of the items." 
groups wi ll be equal in size. Our choice 
should cause the size of the groups to fall 
somewhere between these two extremes. 

After completing the initial distribut ion 
phase, a stack structure saves (pushes) a 
group of keys as subsequent sorting phas­
es are processed. Eventually these stacked 
groups are unstacked (POPped) and pro­
cessed accordingly. When the stack is final-

1000 DIM A(l0) 
1010 N = 10 
1020 FOR X = l TO 4 
1030 CLS: 

PRINTnORIGINAL ITEMS •; 
1040 FOR K = l TO N 
1050 READ A(K) : 

PRI1'T A(K)> 
1060 NEXT K 
1070 GOSUB 1170 
1080 c = 0: 

E = 0: 
GOSUB 1180 

1090 PRINT: 
PRINT "SORTED ITEMS "> 

1100 FOR K = l TO N 
1110 PRINT A(K) > 
1120 NEXT K 
1130 PRINT: 

ly empt ied of all the keys, the li st is in its 
fi nal (sorted) cond ition. 

Program Listing 2 is the programmed 
routine whi ch accomplishes the quick sort ; 
Table 2 represents sample output as the 
process sorts the items. 

Linked List Sorts 

Our previous sorting techniques arranged 

PRINT"COMPARISONS =" >C> "EXCHANGES =">E: 
GOSUB 1170 

1140 NEXT X 
1150 END 
1160 DATA 0 , 1, 2 , 3, 4 , 5 , 6, 7, 8 , 9: 

DA1.'A 9 , 8, 7, 6, 5 , 4 , 3, 2 , 1 , 0: 
DATA 8 , 0, 9, 4 , 3 , 5 , 7 , 2, 6, l: 
DATA - 7, 3 , -9 , -7 , 0 , 6 , 6 , 4, 5 , -1 

1170 FORT= l TO 1000: 
NEXT T: 
RETURN 

1180 ' 
SHELLSORT . 

1190 ' 
DISTANCE PARAMETER (D) DETERMINATION . 

1200 D = INT ( N I 2 ) : 
pp = 0 

1210 FOR P = l TO N-D 
1220 I 

COMPARE THE J (TH) ITEM AGAINST THE ITEM D DISTANCE AWAY • 

1230 J = P : 
EE = 0 

1 24 0 C=C+l: 
IF A(J) <= A(J+D ) THEN 1290 

1 200 D =INT ( N / 2 ): 
pp = 0 

1210 FOR P = l TO N-D 
1220 ' 

COMPARE THE J (TH) ITEM AGAINST THE ITEM D DI STANCE AWAY . 

1230 J = P: 
EE = 0 

1240 c = c + l : 
IF A(J) <= A(J +D ) THEN 1290 

1250 ' 
EXCHANGE ITEMS . 

1260 T = A(J): 
A(J) = A(J+D): 
A(J+D) = T : 
J = J - D : 
E = E + l: 
EE = E 

127 0 
LOOP BACK TO COMPARE AS LONG AS POINTER J I S VALID . 

1280 I F J > 0 THEN 1240 
1290 ' 

TAKE SNAPSHOTS . 

1300 pp = pp + 1: 
PRINT: 
PRINT "PASS l" ; PP;"ITEMS "; 

1310 FOR KK = l TO N 
1320 PRINT A(KK); 
1330 NEXT KK 
1340 GOSUB 1170 
1350 NEXT P 
1360 D =I NT (D I 2 ): 

IF EE = 0 THEN 1380 
1370 IF D > 0 TH EN 1210 
1380 RETURN 
1390 END 

Listing 1. Shell Sort Routine 

..-See List of Advertisers on page 354 

the items in the list by using simple keys 
and moving the entire item. In the ex­
amples, the items consisted solely of the 
key. This simple assumption cannot always 
be made, however. For example, the usual 
key in a mailing label sort is often the zip 
code: the keys (zip codes) are compared and 
the entire item (name, address, city, state 
and zip code) must be moved into its proper 
locat ion in the sorted list. Obviously , mov­
ing this much data takes quite a bit of time. 

When large items must be moved, anoth­
er efficiency measure is the time required 
not only to sort the items but also to move 
them. When the size of the items becomes 
prohibitively large, a more efficient sorting 
technique is usually required to save time. 

Rather than physically move the entire 
item to a sorted list, the linked list sorts pro­
vide pointers to the sorted keys of the 
items. To produce a sorted output list , the 
programmed routine (usually the mainline 
program) simply uses an array which con­
tains pointers to the keys of interest. These 
pointers are sorted so they point to the re­
spective keys of the items. 

Bayesian 
Investment 
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 .,-1as 

Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 
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"How do we get from the initial condition of the pointer 
array to its final condition? The answer 
involves a bit of magic as well as a good deal of coding." 

I List of items to be sorted 9 -7 3 0 -7 1 
I Pointer array 3 5 I 

Fig. 1. Linked List Sort Item List" 

j List of items to be sorted 9 -7 .3 0 -71 
I Pointer array 2 . 4 3 1 I 

Fig. 2. Linked List Sort Final Array 

Assume that Fig. 1 represents the list of 
items we wish to sort and the .array which 
holds the pointers to this list of items. (We 
will use a short list of items and short item 
length to demonstate the mechanics of a 
linked list sort.) The original list of items will 
remain in the same order throughout the 
sorting process. The array which holds the 
pointers will change from its initial condi­
tion to its final (sorted) condition during the 

1000 DIM A( l0), MI(l0), MX(l0) 
1010 N = 10 
1020 FOR X = 1 TO 4 
1030 CLS: 

PRINT"ORIGINAL ITEMS " ; 
1040 FOR K = 1 TO N 
1050 READ A (K) : 

PRINT A(K) I: 
MI(K) = 0: 
MX(K) = 0 

1060 NEXT K 
1070 GOSUB 1170: 

PRINT 
1080 c = 0: 

E = 0: 
GOSUB 1180 

1090 PRINT: 
PRINT" SORTED ITEMS "; 

1100 FOR K = 1 TO N 
1110 PRINT A(K); 
1120 NEXT K 
113 0 PRINT: 

sort. The values contained in the pointer ar­
ray represent the subscript into the list of 
items to be sorted. 

In its initial condition, the pointer array 
assumes that the list of items to be sorted 
is in sorted order. In other words, P(1)=1, 
which means that the value associated with 
P(1) points to the subscript which is the 
smallest item in the list: If P(1) = 1, then 
A(P(1)) = 9. The second yalue in the pointer 
array, P(2) = 2, points to the next smallest 
item in the list to be sorted; that is, 
A(P(2)) = - 7. The values in the pointer array 
do not represent a sorted arrangement of 

. items to be sorted. The initial condition of 
the pointer array simply assumes that the 
list of items to be sorted is sorted. 

Fig. 2 represents the final condition of 
the pointer array and list of items to be 
sorted. Using the pointer array value as the 
subscript value into the array of items to be 
sorted, we may make tt1e following judge­
ment: 

A(P(1)) = A(2) = - 7 

A(P(2)) = A(5) = - 7 

A(P(3)) = A(4) = 0 

A(P(4)) = A(3) = 3 

A(P(5)) = A(1) = 9 

How do we get from the initial condition 
of the pointer array to its final condition? 
The answer involves a bit of magic as well 
as a good deal of coding. 

Our primary examination of linked list 
sorts will revolve about two techniques. The 
first uses the technique just described, 
while the second uses a somewhat differ­
ent approach. 

Vector Sort 

The first linked list sort is called a vector 
sort, and uses the technique of providing 
pointers to the items in the list to be sorted. 
Program Listing 3 consists of a mainline 
program and the vector sort subroutine 
which produces the sample output in Table 

ELSE BP = BP -1: 
GOTO 1310 

1340 H' TP = BP THEN 1360 
ELSE C = C + l 

1350 IF A(TP) > NM THEN h(BP) = A(TP): 

1360 ll(TP) = NM : 
E = E + 1: 
NB = TP - 1 : 
NT = TP + l 

1370 GOSUB 1530: 
F = NB - TP: 
GOSUB 15 40: 
NX = BP - NT 

E = E + 1: 
GOTO 1310 

ELSE TP = TP + l: 
GOTO 1340 

1380 IF F > NX THEN 1430 
1390 M = TP: 

TP = NT 
1400 IF TP < BP THEN GOSUB 1510: 

GOSUB 1520 

PRINT"COMPARISONS =";C;"EXCHANGES =";E: 
1410 BP = NB : 

TP = M 
GOSUB 1170 

1140 NEXT X 
1150 END 
1160 DATA 0, 1, 2, 3, 4, S, 6 , 7, 8, 9: 

DATA 9, 8 1 7, 6, 5, 4 1 3, 2 , 1, 0: 
DATA 8, 0, 9, 4, 3, S, 7, 2, 6, 1: 
DATA -7, 3, -9, -7, 0, 6 , 6 , 4, 5 , -1 

1170 FOR T = 1 TO 1000: 
NEXT T: 
RETURN 

1180 ' 
QUICKSORT. 

1190 BP = N: 
TP = 1: 
x = 0 : 
y = 0: 
p = 0 

1200 GOSUB 1510: 
GOSUB 1520 

1210 ' 
TAKE SNAPSHOTS. 

1220 p = p + 1 
1230 PRINT " PASS l";P;"ITEMS " ; 
1240 FOR KK = l TO N 
1250 PRI NT A (KK); 
1260 NEXT KK 
1270 GOSUB 1170 
l2B0 PRINT 
1 290 IF TP >= BP THEN 1480 
1300 NM = A(TP) 
1310 IF TP = BP THEN 1360 
1320 c = c + 1 
1330 IF A(BP) < NM THEN A(TP) = A(BP) : 

E = E + 1: 
GOTO 13 40 
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Listing 2. Quick Sort Routine 

1420 IF TP >= BP THEN 1500 
ELSE 1470 

1430 LS = BP: 

BP = NB 
1440 GOSUB 1510: 

GOSUB 1520 
1450 TP = NT: 

BP = LS 
1460 IF TP >= BP THEN 1500 
1470 GOSUB

0

15 10 : 
GOSUB 1520 : 
GOTO 1210 

14 80 GOSUB 153 0: 
GOSUB 1540 

1490 IF Y = 0 THEN RETURN 
1500 GOSUB 1530: 

GOSUB 1540: 
GOTO 1200 

1 5 10 IF X = N THEN PRINT"WRONG WAY": 
STOP 

ELSE X = X + l: 
MI(X) = TP: 
RETURN 

1520 IF Y = N THEN PRINT"WRONG WAY" : 
STOP 

ELSE Y = Y + l: 
MX(Y) = BP : 
RETURN 

1530 IF X = 0 THEN RETURN 
ELSE TP = MI (X) : 

x = x - 1: 
RETURN 

1540 IF Y = 0 THEN RETURN 

1550 END 

ELSE BP = MX (Y) : 
y = y - 1 : 
RETURN 



3. The vector sort requ ires ext ra storage for 
the pointer array (P) equal to the number of 
items in the l ist to be sorted. 

The vector sort proceeds general ly in the 
same manner as our previously exam ined 
sorting techn iques, the major di fference be­
ing that no exchanges are made within the 
list of items to be sorted. The pointer array 
is adjusted as the pos it ions of the keys are 
determ ined relat ive to the poi nter array. 
Table 3 can be traced to see the operation 
of this routine. 

Merge Sort 

The second linked li st sort is a tyµe of 
merg e sort whi ch requires more ext ra stor­
age than the vector sort. Th is d isadvantage 
is somewhat diluted in that the merge sort 
takes less tim e to execute than the vecto r 
sort. The determin ing variable in the se lec­
tion of either of these two l inked li st sorts is 
t ime versus storage. It is up to the user to 
decide which linked l ist sort to use for the 
parti cular appli ca ti on at hand. 

Fig. 3 shows the fi na l condit ion of the 
va riable used in the merge sort. Fo llow the 
po inters to determine the order of the items 
to be sorted. 

The va riab le S2 poi nts to t he subscript of 
the items to be sorted where the smallest 
items res ides. Acco rding to Fig. 9, the vari­
able 82 is equ al to 2, therefore, A(S2) = A(2) 
= - 7. To determine the next sorted item, 
use the pointer arrciy (P) in the fo llowing 

ORIGINAL ITEMS 80 94 35726 1 
PASS #1 ITEMS 80 9 435726 1 
PASS #2 ITEMS 089 4 357261 
PASS #3 ITEMS 048935726 1 
PASS #4 ITEMS 03 4 895726 1 
PASS #5 ITEMS 034589726 1 
PASS 116 ITEMS 03 4 578926 1 

PASS #7 ITEMS 023 4 57896 1 
PASS #8 ITEMS 0 2 3 4 5 6 7 8 9 1 
PASS #9 ITEMS 0 1 2 3 4 5 6 7 8 9 
SORTED ITEMS 0 1 2 3 4 5 6 7 8 9 
COMPARISONS= 35 EXCHANGES= 27 

Table 3. Vector Sort Sample Output 

ORIGINAL ITEMS 8094 3 57 2 61 
PASS #2 ITEMS 0 8 
PASS #3 ITEMS 0 8 9 
PASS #4 ITEMS 0 4 8 9 
PASS #5 ITEMS 0 3 4 8 9 
PASS #6 ITEMS 034589 
PASS #7 ITEMS 0345789 
PASS #8 ITEMS 02345789 
PASS #9 ITEMS 0234 5 6789 
PASS #10 ITEMS 0 1 2 3 4 5 6 7 8 9 
SORTED ITEMS 0 1 2 3 4 5 6 7 8 9 
COMPARISONS= 26 EXCHANGES= 9 

1able 4. Merge Sort Output Sample 

o/ See List of Adrertisers on page 354 

The merge sort requires more storage space than 
the vec tor sort, but it takes less time to execute. 

manner: Si nce A(S2) = A(2), the next small­
est item wil l be at P(2). The subscript o f the 
array A is used to gain access to the va lue 
stored in the adjacent po inter array P. P(2) 
= 5, th ere fore, A(P(2)) = A(5) = - 7, th e next 
smallest of th e items to be sorted . Subse­
quent items can be found by the follow ing: 

A(S2) = A(2) = - 7 
A(P(2)) = A(5) = - 7 
A(P(5)) = A(4) = 0 
A(P(4)) = A(3) = 3 
A(P(3)) = A(1 ) = 9 

The last condi tion (P(1) = 0) means that 
th e list of items to be sorted is exhausted, 
since no item res ides in A(P(1 )) = A(O). 

Li sting 4 is mainline program and the 
merge sort subrouti ne for the second li nked 

List of items to be sorted 

Pointer array 

Variable Starter (S2) = 2 

9 

0 

li st sort. 
We have on ly sc ratched the surface of 

sorting techniques; use th e bibliography if 
you want to ga in a deeper understand ing of 
these and other sort ing rout ines avai lable 
to the microcomputeri st. 

The rout ines in thi s art ic le were success­
full y run on a TRS-80 Leve l II with 16K mem­
ory. The memory requirement is not impor­
tant, since the sort ing li sts contain only 10 
items. Modifying line numbers 1000 and 
101 0 w il l allow for larger lists to be sorted: 

1000 DIM A(x), S(x), M l(x). MX(x) 
1010 N =x 

where x is equa l to the size of the list of 
items to be sorted. 

- 7 3 0 -7 

5 3 4 

Fig. 3. Merge Sort Array Final Condit ion 
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"Since the mainline program presented uses 
only four sets of data . .. the program 
is quite useless except for illustrative purposes. " 

Line numbers 1020 through 1060 repre­
sent the common mainline program of the 
routines. Since the mainline program as 
presented uses only four sets of data as in­
put to the items to be sorted, the'Program is 
quite useless except for illustrative pur­
poses. The sorting subroutines are com­
pletely independent of any mainline pro­
gram except for the passing of the follow­
ing arguments: 

•The array A which holds the items to be 
sorted . 

•The variable N which is the number of 
items to be sorted. 

•The variable C which is the number of 
comparisons. 

•The variable E which is the number of 
exchanges 

Variables C and E may be deleted from 
· the subroutines without affecting the oper-

1000 DIM A(lO), V(l0) 
1010 N = 10 
1020 FOR X = l TO 4 
1030 CLS: 

PRINT'ORIGI NA L I TEMS "; 
1040 FOR K = l TO N 
10 50 READ A(K): 

PRINT A(K) ; : 
V(K) = K 

1060 NEXT K 
1070 GOSUB 1170 
1080 c = 0: 

E = 0: 
GOSUB 11 80 

1090 PRINT : 
PRINT" SORTED ITEMS '; 

1100 FOR K = l TO N 
1110 PRINT A(V(K)); 
1120 NEXT K 
1130 PRINT: 

ation of the subroutines. Thoroughly read­
ing the code should provide you with the in­
formation required for modifications to the 
sorting subroutines. • 
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1000 DIM A(l0) , V( l0 ) 
1010 N = 10 
1020 FOR X = l TO 4 
1030 CLS: 

PRINT"ORIGINAL ITEMS "; 
10 4 0 FOR K = l TO N 
1050 READ A(K): 

PRINT A(K);: 
V(K) = K 

1060 NEXT K 
1070 GOSUB ll 7C 
1080 c = 0: 

E = 0: 
GOSUB 11 80 

1090 PRINT: 
PRINT " SORTED ITEMS 

1100 PRINT A(S2) ; : 
J = V(S2) 

1110 FOR K = 2 TO N 
11 20 PRINT A( J);: 

J = V(J ) 
1130 NEXT K: 

PRINT: 

"; 

PRINT"COMPARISONS =";C;"EXCHANGES =" ;E ~ 
GOSUB 1170 

PRINT " COMP/\RI SONS =";C; " EXCHANGES = "; E: 

1140 NEXT X 
1150 END 
11 60 DATA 0, 1, 2 , 3 , 4, 5 , 6 , 7 , 8 , 9 : GOSUB 1170 

1140 NEXT X 
1150 END 
1160 DATA 0 , l , 2 ' 3 , 4 ' 5 , 6' 7, 8, 9: 

DATA 9 , 8 ' 7 ' 6 ' 5' 4' 3 ' 2 , l, 0: 
DATA 8 , 0 ' 9 , 4' 3 ' 5 ' 7' 2 ' 6 , l: 
DATA -7, 3 ' - 9 , -7 , 0 ' 6 ' 6, 4' 5 , -1 

1170 FOR T = l TO 1000: 
NEXT T: 
RETURN 

1180 
VECTOR LINKED LIST SORT . 

1190 FOR P = l TO N- 1 
1200 J = p 
12 10 ' 

COMPARE ITEMS VIA POINTER ARRAY (VJ , 

1220 c = c + l: 
IF A(V(J)) <= A(V(J+l)) THEN 1270 

1 230 ' 
EXCH,\NGE ITEMS . 

1 24 0 T = V(J): 
V(J) = V( J+l) : 
V(J+l) = T: 
E = E + l: 
J = J - l 

1250 ' 
LOOP BACK TO COMPARE AS LONG AS POINTER J I S VALID. 

1260 IF J >< 0 THEN 1 220 
1270 ' 

TAKE SNAPSHOTS . 

1280 PRINT: 
PRINT "PASS # " ; P;"ITEMS "; 

1290 FOR KK = l TO N 
1300 PRINT A(V(KK)) ; 
1310 NEXT KK 
1320 GOSUB 1 170 
1330 NEXT P 
1340 RETURN 
1350 END 

Listing 3. Vector Sort Program 
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DATA 9 , 8, 7, 6, 5 , 4 , 3 , 2 , 1, 0: 
DATA 8 , 0 , 9, 4, 3, 5 , 7, 2 , 6 , 1: 
DATA - 7 , 3, - 9, - 7, 0, 6 , 6 , 4, 5 , -1 

1170 FOR T = l TO 1000 : 
NEXT T : 
RETURN 

1180 
MERGE LINKED LI ST SORT. 

1190 S2 = l: 
V(l) = 0 

1200 FOR P = 2 TO N 
1210 c = c + l: 

IF A(P) <= A(S2) THEN V(P) = S2: 
S2 = P: 
PT = 52: 
E = E + l: 
GOTO 1260 

1220 ID = V(S2): 
TS = S2 

1230 IF ID = 0 THEN 1 250 
1240 c = c + l: 

IF A(P) > A (ID) THEN TS = ID: 

125 0 V(TS) = P : 
V(P) = ID: 
E = E + l 

1 260 ' 
TAKE SNAPSHOTS . 

1270 PRINT: 
PRINT "PASS i";P; "I TEMS "; 

1 280 PRINT A(S2) ; 
1290 J = V(S2) 
1300 FOR KK = 2 TO N 
1310 PRINT A( J );: 

J = V(J): 
IF J = 0 THEN 1330 

1320 NEXT KK 
1330 GOSUB 1170 
1340 NEXT P 
1350 RETURN 
1360 END 

ID= V(ID) : 
GOTO 1230 

Listing 4. Merge Sort Program 



Ticket Information 
Send $5 per person with the name of the show 
you will attend to National Computer Shows. 
824 Boylston Street. Chestnut Hill . Mass. 02167. 
Tel. 617 739 2000. Tickets can also be purchased 
at the show. 

BOSTON 
Hynes Auditorium 
PRUDENTIAL CENTER 

THURS-SUN 
OCT 15-18, 1981 

11AMT0 7PMWEEKDAYS 
11 AMTO6PM WEEKENDS 

.,.. See List of Advertisers on page 354 
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HIVEIE GIT 
I PRllRIM FIR 
YIU Ill '11 l'82 

Attend the biggest public computer shows in th e country. 
Each show l1as 100,000 square feet of display space fea­
turing over 50 Million Dollars worth of software and hard-

ware for business , industry, government. education, horne 
and personal use. 

You 'll see computers costing $150 to $250,000 including 
rnini and micro compu ters, software, graphics , data and word 
processing equipment , telecommunications , office machines. 
electronic typewriters , peripheral equipment , supplies and com­
puter services. 

All the major narnes are there including ; IBM , Wang, DEC, 
Xerox , Burroughs, Data General , Oantel, Nixdorf, NEC , Radio 
Shack, Heathkit, App le , RCA, Vector Graphic , and Commo­
dore Pet. Plus , computerized video games. robo ts, com­

puter art , electronic gadgetry, and computer rnusic to 
entertain. enthrall and educate kids , spouses and peo­

ple who don 't know a program frorn a memory disk. 
Don' t miss the Corning Of The New Compulers­

Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adul ts and $2 for chi l­
dren under 12 when accompanied by an adu lt. 

--·-
;.~!U=~-:E::: 5 

--·-- -- -·- ----- -- ---:o: =~ -;r ':' 

CHICAGO 
McCormick Place 
SCHOESSLING HALL 

23rd & THE LAKE 
THURS-SUN 

SEPT 10-13, 1981 

11AMT07PMWEEKDAYS 
11 AM TO 6PM WEEKENDS 

co;.~~ ·u 5 i:.; ; -- ·-- -- -·- ------- ---- ·- ---- -· - · · 
ATLANTA 

Atlanta Civic Center 
395 PIEDMONT AVE NEAT 

RALPH McGILL BLVD 
THURS-SUN 

OCT 29-NOV 1, 1981 

11AMT07PMWEEKDAYS 
11AMT06PMWEEKENDS 

WASHINGTON, DC 
DC Armory/Starplex 
2001 E. CAPITAL ST. SE 

(E CAP. ST. EXIT OFF I 295 
-KENILWORTH FRWY} 
ACROSS FROM RFK 

STADIUM 
THURS-SUN 

SEPT 24-27 , 1981 
11 AM TO ?PM WEEKDAYS 
11AMTO6PM WEEKENDS 

LOS ANGELES 
LA Corlvention Center 
1 201 SOUTH FIGUEROA 

THURS-SUN 
MAY 6-9, 1982 

11AMT0 7PMWEEKDAYS 
11 AM TO 6PM WEEKENDS 
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TECHNIQUE 

A Basic program for rotating 3-D figures. 

Rotation 

Bruce Ye/fin 
19 Marine Avenue 
Brooklyn, NY 11209 

I guess my obsession with three dimen­
sional figures all started years ago when I 

was a computer science major in college. 
Being impressed with photographs of auto­
mobile engineers designing next year 's 
cars on a graphic CRT, and dreaming of ro­
tating the starship Enterprise on a video 
screen, I set out to develop a digital com­
puter system capable of transforming three 
dimensional objects into two dimensional 
representations. As a frustrated mathema­
tician in school, I knew that my dream could 
only be realized once I had a Ph.D. in 
mathematics and a $30,000 graphics com­
puter at my disposal. But I decided to give it 
my best shot anyway! 

My first attempt at displaying a 3-D ob­
ject was on a UNIVAC 1106 computer using 
a hardcopy terminal and Fortran . Al­
though my ideas seemed to work, a time­
shared computer and continuous forms 

Fig. 1. The Cube as it is Traditionally 
Depicted 
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would hardly do the job. 
When my own 16K Level II TRS-80 arrived, 

my obsession with 3-D returned . I had my 
Masters Degree in Computer Science and 
was using my LA 36 Decwriter II for hard­
copy by util izing an RS-232 serial output 
driver from Small Systems. I was " armed to 
the teeth " for the challenge. A month later, 
after many sleepless nights, I proudly pro­
claimed that 3-D lives in Brooklyn, N.Y.! 

Why Cubes? 

Now, let's get down to business. I've 
selected a cube because it is the simplest 
of reg ular figures to construct. It also has 
many interesting properties when rotated . 
All of us have probably drawn one when 
doodling. (see Fig. 1.) In its most recogniz­
able form , you see six squares touching 
each other on all four sides. It is the easiest 
polyhedron to conceptualize and digitize 
compared to other members of the polyhe­
dra family. (I will be explaining just how you 
digitize a cube a little later on .) 

Try to imagine a cube coming to life. You 
can see three sides very plainly with the 
other three sides hidden from view (see Fig. 
2). Turn the cube to the right and you should 
be visualizing Fig. 3. Keep turning and you 
have Fig. 4. And now if you look at the cube 
head-on, five sides are hidden and all you 
should be able to see is the remaining side 
(Fig . 5). . 

As you are aware, a cube is a three dimen­
sional figure. Instead of squares and the 
X-Y rectangular coordinate system you are 
most familiar with , for example, in the 
dimensions of length and height , we must 
briefly discuss the added dimension of 
depth. These three dimensions represent a 
method of locating a given point in space 
(rather than in a plane using X-Y coor­
dinates) in terms of its distances from three 
mutually related perpendicular lines or 
axes. In layman 's language: (x ,y,z) = 
(length , height, depth). The Z axi s is respon­
sible for giving a shape its realism (for ex­
ample, cartoons generally lack realism be­
cause those figures are flat or X-Y images 

without the dimension of depth). A cube has 
depth (see Fig. 6). 

Now, the X-Y-Z system may still sound 
very foreign to you . And you might be won­
dering what the word " digitize" really 
means. Let's try to tie together some loose 
ends. 

In the digitization of a solid object, we try 
to assign values from the X-Y-Z system to 
the object. Fig . 7 displays the X-Y-Z axes in 
dashed lines and the cube is drawn in solid 
lines. The lower rear corner of this unit cube 
(the length of each side is one) is at the 
origin (0,0,0)-point 1. Point 2 shows dis­
tances of one from the origin on the X-axis 
and O from both the Y and Z axes. Point 3 
shows distances of one from the X and Y 
axes and zero from the Z axis . Point 4 is the 
same as point 2 except for the Y axis. Now 
point 5 gets interesting-a zero distance 
from the X axi s, but one from the Y and Z 
axis (the line connecting points 4 and 5 has 
a depth of one unit). Point 6 has a depth of 
one from the origin. Point 7 is like point 5. 
Point 8 shows a distance of one from all 
three axes. And since we can see that each 
point differs from the three points connec­
ting it (for example, point 3 is connected by 

Fig. 2. The Solid Cube as Viewed from the 
Right Side 



Your best 
Model I/Ill 

peripheral buy 
is a modem. 

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. 

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. 

~~D LVl\rX..0 
123 LOCUST STREET LANCASTER, PENNSYLVANI A 17602 
Phone 717 /291-1 116 

TRS-80 is a t rademark of the Radio Shack Di vision of Tandy Corporation. 

FCC Registration Number: A909KE-68171-DM-N 

Your best 
Model I/Ill 

modem buy 
is LYNX. 

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 Ill 

RS-232 card. 
• Can be placed on either side of 

Model Ill. 
•No tools needed to install. 
No other modem gives you so much 

in a single package. And when you 
compare the LYNX price with the to­
tal cost of bringing any other modem 
on line, it could save you OVER $100! 

v'278 

Call one of these LYNX handlers today-TOLL FREE: 

ADVENTURE INTERNATIONAL 
Longwood, FL 
800/327-7172 

THE PROGRAM STORE 
Washingt9n, DC 
800/424-2738 

.,. See List of Advertisers on page 354 

ADVANCED COMPUTER PRODUCTS 
Irvine, CA 
800/854-8241 

STEVENS RADIO SHACK 
Phoenixville, PA 
800/345-6279 

TSE HARDSIDE 
Milford, NH 
800/258-1790 

SIMUTEK 
Tucson, AZ 
800/528-1149 
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"Now that I've given your mental CPU an 'Excedrin-BO' 
headache, let me explain . .. how we rotate a cube." 
points 2, 4 arid 8) by one unit and the figure 
rests on three perpendicular axes, we in­
deed have a cube. Another way to demon­
strate this is to note that each side of the 
figure is itself a square of equal size. 

Rotation 

Now that I've given your mental CPU an 
" Excedrin-BO" headache, let me explain just 
how we rotate a cube. Rotation is accom­
plished by viewing the figure from different 
(X,Y,Z) coordinates. Instead of turni(lg the 
cube, you are placed at different locations 
from which to view it. In essence, the cube 
isn 't turning, but you are moving around the 
cube-a simulation of rotation. 

Tt]e study of cubes and their rotation has 
its roots in solid analytic geometry. From 

Fig. 3. The View of the Solid Cube from the 
Front and Top 

the myriad of formulas and calculations in 
this field, I've identified two major steps 
needed before rotation of a cube (or any 
other 3-D object) can occur. First, a new set 
of viewing points must be established such 
that the figure will look as though it were on 
a gimbal and spinning freely. To accom­
plish this, we freeze the X and Y coordi­
nates, say at 50 each, and just manipulate 
the Z coordinate .. This will yield maximum 
control of the figure and a rotated cube that 
is quite appealing to the eye. The new Z 
value is assigned values that differ by an 
order of magnitude (exponentiation) be­
cause they produce very interest ing plots. 
Secondly, the (X,Y,Z) coordinates used for 
viewing must be translated to (x,y) terms. To 
accomplish the feat , these equations are 
used: 

Fig. 4. The View of the Solid Cube from the 
Left Side 

x' = arctan(YIX) 
y' = arctan(Z/X) 

The new points (x,y), created as follows, are 
used for plotting on your video screen: 

x = Y"sin(x ') - X" sin(x') 
y = - x · cos(x') "sin(y') - Y"sin(x')"sin(y ') + z·cos(y ') 

Using the coordinates from Fig. 7 and the 
algorithm above (having been derived from 
solid analytic geometry texts), we construct 
Table 1. If we plot the new (x,y) points, we 
would get the cube in Fig. 7 drawn on the 
X-Y axis. If you can visualize the point 
(30,30,30), the cube would look exactly as 
depicted in Fig. 8 when plotted on your CRT 
or on graph paper. 

Not Done Yet 

But even these figures are lacking 
something. Somehow all those lines, even 
to my imagi nation, look like a transparent 
etching rather than a solid cube. ' 

Fig. 5. The View of the Solid Cube from 
Head-On 
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"Program Listing 2 is the tightest Basic code 
I've ever written. It is fully optimized and undocumented." 

How would the figure look with the hid­
den lines removed-just like a solid cube as 
illustrated in Figs. 2, 3 and 4! Next, how do 
we tell the Z-80 CPU to ignore the surfaces 
of the cube that our human eyes can't see? 

The trick lies in the distance formula. As 
it turns out, the point farthest away from the 
viewing point (for example, (30,30,30)) is the 
vertex or corner that can 't be seen. At­
tached to that vertex are lines, and without 
that vertex, the lines can't be drawn. Hence, 
they disappear! When Fig. 7 is viewed, for 
example, from (30,30,30) the distances to 
each of the verticies are shown in Table 2 
when: 

y 

distance= square root[(p1 -xr ·2 + 
(p2- Y) 0 ·2 + (p3-Z)" 0 2] 

z 

Fig. 6. The Representation of the X-Y-Z Co­
ordinate System 

where p1 , p2 and p3 are the coordinates you 
wish to view the cube from. Point 1 is the 
farthest away from (30,30,30) with a dis­
tance of 51 .96 units. Since it is not seen, line 
segments 1-2, 1-4, and 1-6 are not drawn. 
(The result, a solid cube with hidden lines 
removed (Fig. 2.).) 

Ready At Last 

Two versions of the same program are 
presented in this article. Program Listing 1 
is fully documented and somewhat unopti­
mized. It takes about 10 seconds to display 
the cube without hidden lines and nine sec­
onds to display the cube with hidden lines. 
Program Listing 2 is the tightest Basic code 
I've ever written. It is fully optimized and un­
documented. I would be hard pressed to cut 
the execution time by one more second with­
out direct machine language assistance. A 
50 percent improvement in execution time 
is observed with Listing 2; the complete cube 
takes about five seconds and the hidden line 
cube takes slightly longer to draw. Need­
less to say, Listing 1 takes up much more 
MOS memory than Listing 2. Although List­
ing 2 looks totally different from 1, the 
overall logic for the two programs is identi­
cal. I've reduced the number of vertice con­
nections needed to draw the cube, taken 
out all remarks, removed blank spaces, op­
timized the loops, and used many other 
techniques which I've imbedded into the 
code. 

Enter the program of your choice, CSA VE 
it , then simply type Run. Three prompts are 
issued. Please Enter The Viewing Coordi­
nates (X Y Z)? to which you enter the coordi­
nates, separated by commas, of the point 

the cube is to be viewed from-for example, 
30,30,30. Hardcopy Required (YIN)? asks for 
a Y if a permanent copy of the cube is de­
sired. The Auto Rotation (YIN)? feature will 
spin the cube on its Z axis giving you seven 
different views while it is rotating. 

Just sit back and be patient for a few 
seconds. Right before your eyes, the cube 
will be drawn. Actually, the plotting of the 
(x,y) coordinates using the Set statement is 
occurring. If you requested a hardcopy, dots 
are printed representing a pixel value of O 
(off) and a"#" where a pixel is lit (or 1). (See 
the hardcopy of a cube being rotated in fig ­
ures 9a-f.) This paper image is designed for 
a 132 character by 66 line printout. 

Looking Closer 

y 

After you've spent an hour or two display-

/ 

/ 

z 
t 

@1,i.I _____ ...., 
110.0.1) 11.0.11 

I 
I 
I 

(!) 10 .1.1> I @11 ,1 , 1) 

I 
I @ 

CDh - - - ---- ---x 
/ 10,0,0) 11,0,0) 

/ -
/ 

f-i\ ,/ 0 10, 1, 0) 11,1,0) 
/ 

/ 
/ 

Fig. 7. A Fully Labeled Unit Cube Resting 
on the X-Y-Z Axis 

... .................................................................. ..... .. .. ... . ·.· .. ... ............................ . .... .. . . . ..... .. . .. . . . .. . . . . .. . .. . . . ... ... .. . . . . ........ ... . . . .. . ... . . . . . . . . .. . . . ... .... .. ....... .. ... .. . . .. . ... . . . . . . 
· ········*********************··· . .. ········ · ····********************······· ··· ·· ············**********······· ··· ····· 

: i:::;i;~:;: i:;: ;; ::::::::: :1: :: : : : :::::: : : ii:=~:::::::::::::: :::.11u::::: :: :;: : : ::'···.': ::····.".'.:'./ ;;:;; 
* * * .. . ..... ·* · ...... ·*· ............ ·*· ...... . 

::::::::t::::::::::::::::::1::::::::::::.:::r :::::.:.:::.::::::r::u::>;:.n:::>:HTT>TH.H 
........ ·*********************· ............. · ·*********************· .. ·* ·· ..... ·**********· . .. . .. ....... . ....... ··*· .. 
: : :: : : : : ::: : : : : : : : : : : : : : : : : : ::: : : : : : : : : : : : : : : ::: : : : : : : : : : : : : : : : : : ::: : ::: : : : : : : : :~i:::::: :~i:::::::::::::::::::: :i~:::: 

* * * ........ ·*· .... .. ·•· ........................ . 

11 i I: i;; :1::: iii: I::::: 11:; HI:: i Ii; 11iI:11i;1·1:i::i11iiIi;i111ii=~lf11;: i:: I: I::" ....... i ..... " ... : ... : .. I;: 11: I 
' ...... .. * • ' .. ' ' ' ' ...... ' .... * ..... F.: . g0 d . . •... .... * t~t~~~ttttttttttt~u: : : °fig. : 9e •••..•.•...•.• ********** · · · Fig. 9f · · · · .. ······********************•··· tg. . .• • ..• • . : ::::::: :::::::::: ::::::::::::::: ::::: :::::: :::::::: :::::: :::: :::::: :: ::: : ::: : :: : :: : :: :: :::: :: : ::: ::: : : : : :: ::: : :: : :: :: 

. . . . . . . . . . . . . . . 

80 Microcomputing, September 1981 • 157 



"A flowchart is a part of the 
documentation package for any software effort." 
ing various cubes, you'll be ready to in­
vestigate the flowchart for a more in-depth 
treatment of the algorithms used. 

A flowchart is a part of the documenta­
tion package for any software effort. It can 
either be very detailed or at a higher (or 
macro) level. Flowcharts use various sym-

Fig. 8. The cube displayed on the X-Y axis. 

(~~) 

D 
0 
0 

' -... 

0 

D 

A TERMINAL POINT IN A 
FLOWCHART-START, STOP, 
HALT, DELAY, ENTRY, RETURN 
OR INTERRUPT 

ANY PROCESS ING FUNCTION ; 
DEFINED OPERATIONS CAUS-
1 NG CHANGE IN VALUE, FORM, 
OR LOCATION OF INFORMA­
TION 

GENERAL l/O FUNCTION; 
INFORMATION AVAILABLE 
FOR PROCESSING ( INPU T), 
OR RECORDING OF PRO­
CESS ED INFORMATION (OUT· 
PUT) 

A DECISION OR SWITCHING­
TYPE OPERATION THAT DE­
TERMINES WHICH OF A 
NUMBER OF ALTERNATIVE 
PATHS IS TO BE FOLLOWED 

ARROWHEADS AND FLOW 
LINES IN LIN K ING SY M­
BOLS, THESE SHOW OPER­
A T 10 NS SEQUENCE AND 
DATA FLOW DIRECTION 

ONE OR MORE NAMED 
OPERATIONS OR PROGRAM 
STEPS SPECIFIED IN A 
SUBROUTINE 

Fig. 10 Basic Flowcharting Symbols 
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bols to represent different logical steps, 
decisions, and actions. Fig. 10 contains 
many of the common flowcharting symbols 
accepted by the data processing communi­
ty. 

BLOCK 
3- D CUBE S 

DEFINE 
ARRAY 
AIB,5) 

READ 
VERT ICES 
AND CONNECTORS 
FROM DATA STMT 

INPUT : 
VIEWING COORDINATES 
HARDCOPY ? 
HIDDEN LINES? 
ROTATION ? 

The flowchart in Fig. 11 is at macro level 
for program 1. I have idertified seven blocks 
worthy of a brief discussion. Block one de­
fines the working array A to be eight rows of 
five columns. (You'll need to know this if 

2 YES 
LOOP USING 
z 

3 

4 

5 

6 

7 

NO 

CONVERT 
VIE WIN G COORDINAT ES 
TO XY COORDIN ATE S 

CALL HIDDEN 
LINE REMOVAL 
ROUTINE IF 
REQUESTED 

COMPUTE NEW 
XY COORDINATES 
BASED ON 
VIEWING COORDIN ATES 

CALL 
PLOTTING 
ROUTINE 

CALL 
HARDCOPY 
IF REQUE STED 

STOP 

SET X,Y TO 
VALUE 

RESTORE 
INPUT 
VALUES 

Fig. 11 Macro Flowchart of Program Listing 1 



you change from six-sided figures.) Eight 
rows are needed for eight verticies. Column 
one is for the X coordinate, column two for 
the Y coordinate with the Z coordinate in 
column three. Column four is used for the 
logical connection of the (X,Y,Z) vertice to 
the other adjacent vertice (i.e. the row 
number for connection purposes). Column 
five serves the same purpose as column 
four except that it contains the second row 
number/connection. 

Block two sets_ up a Do loop if auto rota­
tion is desired. The X and Y coordinates are 
set at 50 and values for Z of -1000, -100, 
-10, 0, 10, 100, 1000 are calculated by 
multiplying the sign of ZQ by 10, all raised to 
the ZQth power where ZQ ranges from mi­
nus three to three in increments of one. The 
B$ variable is required for the program to 
know about the existence of the ZQ loop. 

The (x ,y) coordinates to view the figure 
are obtained in block three as follows: 

L= ATN(Y/X): M =ATN(ZIX) 

where ATN is the arc tangent function . (This 
block involves some complicated mathe­
matics and is beyond the scope of this arti­
cle.) 

Block four is activated if hidden line 
removal is desired. Removal of those lines 
hidden from sight is accomplished by using 
the distance formula. Its form for (X,Y,Z) 
coordinates in program 1 is: 

G =SOR( (A(D, 1) - XJ12 + (A(D,2)- Y)t2 + (A(D,3) -Z)t2) 

where A(D,1), A(D,2) and A(D,3) are the coor­
dinates of each vertice and X, Y and Z repre­
sent the coordinates of the viewing point. 

This method, utilizing the square root 
function and exponentiation is very slow. 
An alternate way to find the vertice farthest 
away from the viewing coordinate is: 

(1) G = ABS(A(D, 1)-X) + ABS(A(D,2) - Y) + 
ABS(A(D,3) -Z). 

This equation is faster to execute than 
the distance formula with its exponentia­
tion and square root. The object of this 
method is not to calculate distance, but to 
find the hidden vertex. Table 2 shows that 
point 1 is the farthest from (30,30,30) with a 
distance of 51.96 units. Equation (1) would 
result in a distance of 90 units from 
(30,30,30)-(note: this equation is not to be 
construed as a distance formula) while 
point 8 (a distance of 50.22 units) measures 
87 units. Both methods yield identical logi­
cal results-point 1 is a vertice that is hid­
den from sight in the cube. Note that more 
than one point may be hidden from view, 
but the program does not take this into ac-

,., See List of Advertisers on page 354 

"The object of this method is not to 
calculate distance, but to find the hidden vertex." 

count. The second or third point is redun­
dant and merely causes the same line to be 
drawn again. 

equation (2) and the unmodified A(l ,1) is re­
quired in equation (3). These new coordi­
nates are now ready for plotting. 

Block five computes the new (x,y) coor­
dinates through : 

The routine to plot (x,y) point is the object 
of block six. The Y-intercept form of the 
straight line equation is used. 

A1 =A(l,1) 
(2)A(l,1)= -A1"SIN(L) + A2"SIN(L) 

(3)A( l,2)= - A1"COS(L) "SIN(M) -A2 "SIN(L)"SIN(M) 
+ A( l,3)" COS(M) 

(4) M =(YO - Y1)/(XO - X1) 
(5) BZ =YO- M" XO 

A1 is used because A(l ,1) gets modified in 
(XO,YO) and (X1 ,Y1) are the end points for the 

x y z x ..1 - - - -
0 0 0 0 0 
0 0 1 0 .707 

0 1 0 .707 -.5 

1 0 0 -.707 - .5 
0 1 1 .707 .207 
1 1 0 0 - 1 
1 0 1 -.707 .207 
1 1 1 0 - .292 

Table 1. The x and y values resulting 
from the cube being viewed from 
(30,30,30). x' and y' both equal. 785. 

~-l. 11111 
1-

Model 488-808 For Model 1 Operation . . .. 

Model 488-80C For Model 3 Operation 

x y z Pt. # Distance 

0 0 0 1 51 .96 
0 0 1 6 51.39 
0 1 0 4 51.39 
1 0 0 2 51.39 
0 1 1 50.81 
1 1 0 50.81 
1 0 1 7 50.81 
1 1 1 8 50.22 

Table 2. The distance shown is from 
each (X, Y,Z) point to the viewing coor­
dinates of (30,30,30). 

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. 

488-80B or 488-80C $325. 
+shipping, insurance & tax 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES ...-291 

11 Neil Drive • Old Bethpage, NY 11804 
Telephone : (516) 694-3205 

·Trademark of Tandy Corp. 
There is no a/lifiatic .7 between Scientific Engineering 
Laboratories and Tandy Corp. or Radio Shack. 

-------rRS-80 &. OTHER NEEDS FILLED FOR LEss-------. 
+ + +COMPATIBLE DISK DRIVES WITH POWER SUPPLY AND CASE-90 DAY WARRANTY + + + 
• 40TRACK (102,400 BYTE/DISK) DISK DRIVE WITH P.S. AND CASE, MODEL I & Ill $295 
• 8 IN. DRIVE & P S./CASE $689WITH P.S./CASE FOR 3 DRIVES $829 
• 80 TRACK (204.BK BYTE) $399 
• 4·DRIVE CABLE $28 • • 10 DISKS·5 IN. @ $24·8 IN . @ $36 HARD CASE $3 & 5 

BASE 2 PRINTER $599 EPSON MX- 80 PRINTER -CALL MICROLINE 80 PRINTER $369 

• CENTRONICS 739 $799 MICROLINE 82 $549 

• MICROLINE 83 
• LEEDEX 12 IN B&W MON ITOR $114 LEEDEX 12 IN B&G MONITOR $138 

CABLE @ $25 
$829 

• APF 10 IN B&W MONITOR $99 
• 300 BAUD MODEM (OR IG/ANS)$115. AND UP+ + + + + + + + 16K MEMORY SET (200 NANO) $16 

"1 6K MODEL 11 RADIO SHACK SYSTEM $849 48K MODEL Ill $949 
• APPLE, ATARI , RADIO SHACK HARDWAR E/SOFTWARE DISCOUNTED, AIR, A/P, GIL, PIR FOR 
$200 or $59 ea . (MODEL 1) & $329 or$80 ea. (MODEL 2). APPLICATION S INTERACT & ARE COMPLETE & 
PROFESSIONAL. WILL RUN ON OTHER COM PUTERS. THIS IS A SPECIAL INTRODU CTORY PRICE 
·ASK FOR FREE FLYER WITH OUR LOW PRICES-DEALER INQUIRIES INVITED MASS RESIDENTS ADD 

5% TAX- F.0.8 . TEWKSBURY - FREIGHT EXTRA. 
MIC. VISA OR CHECK ACCEPTED TRS·80 IS A REG TRADEMARK OF TANDY CORP v 105 

OMNITEK SYSTEMS-1899 MAIN ST., TEWKSBURY, MASS. 01876 CALL 617/851-4580 
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"A paper image of the screen 
is produced by utilizing the Point command." 

line to be plotted . Equation (4) is the formula 
for calculating the slope of a line and equa­
tion (5) calculates the Y1 value for plotting 
given (XO,YO) and an incremented point be­
tween XO and X1. 

The Set command is used for plotting 
with the center of the TRS-80 CRT screen 
being (64,24). When the XO value is not equal 
to X1 (i.e., a non-vertical line), the 'DO R' Do 
loop calculates the incremental value be-

tween XO and X1, which is then multiplied 
by the slope. The Y intercept and the screen 
center values are then added in: 

SET(M'R + BZ + 64, R + 24) 

If XO equals X1, a vertical line is needed. R 
gets an increment value between YO and Y1 
and SET(R + 64, XO + 24) is used. 

Block seven contains the hardcopy rou-

Program Listing 1 

10 REM ROTATION OF THREE DIMENSIONAL OBJECT 
20 REM THIS LISTING IS FULLY DOCUMENTED AND 
30 REM TOWARDS OPTIMIZED CODE. 

BY BRUCE A. YELLIN 
IS NOT ORIENTED 

40 REM FOR THE FASTEST EXECUTIUON SPEED, USE 
95 REM * * * * * * * * * * * * * * * * * * * 
96 REM * 

LISTING #2 
* * * * * * * * * 

* 
* 
* 

97 REM * 
98 REM * 

INITIALIZE VARIABLES 

99 REM * * *$* * * * * * * * * * * * * * * * * * * * * * * * * 
100 DIM A(8,5): REM ARRAY A HAS ROOM FOR 8 
101 
102 
103 

REM VERTICIES OF 3 COORDINATES 
REM EACH AND 2 CONNECTION 
REM NUMBERS 

110 FORI=l TO 8: REM ENTER OBJECTS' VERTICIES & 
REM AND CONNEC'l'IONS 111 

120 
130 
140 
195 
196 
197 
198 
199 
200 
210 
220 
230 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
3 07 
308 
309 

READ A ( I , l) , A ( I , 2) , 
NEXT I 
CLS 

A(I,3), A(I,4), A(I,5) 

REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
REM * * 
REM * PROMPT FOR VIEW AND OPTIONS * 
REM * * 
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
INPUT "PLEASE ENTER THE VIEWING COORDINATES ( X Y Z) "; X, Y, Z 
INPUT "HARDCOPY REQUIRED (Y/N)";A$ 
INPUT "ARE HIDDEN LINES DESIRED (Y/N) ";B$ 
INPUT "AUTO ROTATION (Y/N)";C$ 
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
REM * * 
REM * SET UP AUTO ROTATION LOOP, CONVERT VIEWING POINTS * 
REM * AND HIDDEN LINE SUBROUTINE * 
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
IFC$="N"THEN 340: REM AUTO ROTATION REQUIRED, SET 

REM UP LOOP ZQ FOR VALUES SO 
REM X Y Z 
REM 50 50 -1000 
REM 50 50 -100 
REM 50 50 -10 
REM 50 50 0 
REM 50 50 10 
REM 50 50 120 
REM 50 50 1000 

310 FOR ZQ= -3 TO 3 
320 Z=SGN(ZQ)*l0[ABS(ZQ) 
330 X=50:Y=50 
340 IF X=0 THEN X=0.000001: 
350 L=ATN(Y/X): M=ATN(Z/ X): 
COORDINATES 
360 IF B$="N" GOSUB 1100: 

* * * * * * * * * * 

REM PREVENT DIVISION BY ZERO 
REM CONVERT VIEWING 

REM HIDDEN LINE REMOVAL ROUTINE 
REM IF REQUESTED(Y=LINES DESIRED) 

* * * * * * * * * * * * * * * * 
361 
395 
396 
397 
398 
399 
400 
410 
420 

REM * 
REM * 
REM * COMPUTE NEW SET OF X,Y COORDINATES 

* 
* 
* REM * 

REM * * * * * * * * * 
FOR I=l TO 8 

A.l=A(I,l) 
A(I,l)= -Al*SIN(L) 

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

+ A(I,2)*SIN(L) 
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* * * * * * 

Program continues 

tine. A paper image of the screen is pro­
duced by utilizing the Point command. If a 
pixel is not lit, the point of that pixel returns 
a zero. The". " is printed for a blank space 
(0) and a " #" if the pi xel is on. I designed this 
little routine with a full width printer in mind 
(such as my LA 36 Decwriter II). If your print­
er can't produce plots of 128 characters 
across, you ' ll have to modify this routine to 
suit your needs. 

Attached to block seven is a small circle 
representing the Next ZQ statement used 
by the auto rotation calculation. If this op­
tion was selected, the looping takes place; 
otherwise the program halts. 

The eight vertices necessary for the 
cubes construction are contained in the 
data statements in lines 2010-2080 of Pro­
gram 1. Each of the statements corre­
sponds to the form of: 

X, Y, Z, first connection , second connection. 

Connection simply means which two data 
statements the vertice is connected to. For 
example, (0,0,0) is given by 2010 data 
0,0,0,2,3 and is connected to the vertex in 
line 2020 (2) and to the vertex in line 2030 (3). 
Fig. 9a-f shows this very clearly. In turn , 
each vertex is linked to two other vertices 
for example, (0,1 ,0) connects to (1,1 ,0) and 
(0, 1, 1). 

If you are observant, you 'll notice that a 
vertex in a cube is connected by three other 
vertices, not just two. But only two are re­
quired by this program. This is true as long 
as the first and second connection num­
bers are used only twice by the entire set of 
eight data statements. (Because the hidden 

this ~lication 
is available in 
microform 

University Microfilms International 

300 North Zeeb Road 
Dept. P.R. 
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"Let me a/so mention that any number 
can be used as a coordinate as long as 

the chosen value remains constant throughout the cube. " 

lines are not drawn when the option is se­
lected, lines can be eliminated from the 
cube if they are improperly linked.) Take a 
moment and notice the data statements 
procedu re for connecting the vertices. 

Let me also mention that any number can 
be used as a coordinate as long as the cho­
sen value remains constant throughout the 
cube (for example, (0,20,0), (20,20,0), etc.). In 
fact , drawing units of one will lead to a 
distorted plot on the TRS-80's low resolu­
tion CRT. I prefer units of 20 because it 
allows better resolution and also fits on the 
screen (whose height is only 48 pixels). 
However, be my guest and try your own set 
of vertices-experimentation is half the 
fun! 

The cube is slightly distorted when 
displayed on the CRT. To understand why, 
let 's examine the size of a TRS screen. The 
area used on the 12 inch monitor measures 
7.25 inches across and six inches down. Di­
vide these measurements by 128 pi xe ls 
across and 48 down. A pixel measures ap­
proximately 0.056 inches by 0.125 inches. 
These rectangular shaped pi xels result in a 
greatly distorted plot of a line in most 
cases. For example, the plot of a line from 
(0,0) to (47,47) results in an angle of line to 
horizon of over 70 degrees while it should be 
only 45 degrees. In terms of a cube, the 
sides then become flatter than they really 
are. (After all , the TRS-80 isn't a $30,000 
graphics computer.) The hardcopy also has 
some distortion, although it is not as great 
as on the CRT. 

Other drawbacks include the fact that 
Basic is extremely slow. However, it would 

N®.~ ~~~~i 
'-"'~~~~ ~ .. t> \~"ZS 

~~~ If You've Written an 
'-.y Outstanding Program-­

We'd Like to Publish It! 

We're looking for EDUCATION 
Programs: 

SPECIAL EDUCATION/AID 
TO THE HANDICAPPED 
MULTI-MEDIA COMPUTER INSTRUCTION 
TEACHER-AUTHORING LANGUAGES 
MANAGEMENT TRAINING 
SIMULATIONS 

Earn money while helping others. 
Write for our free Programmer's 
Kit today! 

INST ANT SOFTWARE, INC. v- 2 

Submissions Dept. 
Peterborough, NH 03458 

..-See List of Advertisers on psge 354 

Program contmued 

430 A(I , 2)= - Al *COS(L)*SIN (M ) - A(I , 2) *SIN(L)*SIN{M) + A(I,3) 
*COS (t-:) 
440 NEXT I 
495 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
496 REM * 
497 REM * 
498 REM * 

* 
PLOT X, Y COORDINATES ON SCREEN * 

* 
499 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
500 CLS 
510 PRINT @0 , X; Y; Z; 
520 FOR I l TO 8 
530 IF I = G2 THEN 580 
540 X0 = A(I ,l ) 
550 Y0 = A(I , 2) 
560 IF A(I,4) <> G2 THEN Xl 
GOSUB 900 
570 IF A(I , 5 ) <> G2 THEN Xl 
GOSUB 900 
580 NEXT I 

A(A (I ,4 ) ,1): Yl A(A(I,4) ,2): 

l\(A(I , 5 ),1): Yl A(A(I ,5) , 2) : 

595 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
596 REM * 
597 REM * 
598 REM * 

HARDCOPY REQUESTED ? 
* 
* 
* 

599 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
600 IF A$=" Y" GOSU B 800 
695 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
696 REM * * 
697 REM * WAS AU TO ROTATION IN EFFECT? * 
698 REM * * 
699 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
700 IF C$="N" THEN STOP 
710 RESTORE: 
711 
720 FOR I = 1 TO 8 

REM REINITIALIZ E VERTICIES & 
REM CONNECTIONS, END ZQ LOOP 

730 
7 40 
750 
76 0 
800 

READ 
NEXT I 
NEXT ZQ 
STOP 
REM * * 

A(I ,l), A(I , 2) , A(I ,3), A(I,4), A(I , 5) 

* * * * * * * * * * * * * * * * * * * * * * * * * 
801 REM * 

MODEL Ill 
TREASURE HUNT 

FIND THESE: 
Relocating macro assembler, linking 
loader, symbolic debugger, text editor, 
print spoo ler, interactive editor/assem­
bler, disk-disassembler, command 
processor, disk exam/mod ify, disk 
utilities 

ALL FOR $99.00 
Clue: PDS .,.. 41 3 

ALLEN ASHLEY 
395 SIERRA MADRE VILLA 

PASADENA, CA 91107 
(213) 793.57 48 

Also: Cross assemblers for 8048, Z-8, 1802, 3870, 
S-2000, CO P-400 - $75.00 each . Ca ll for details. 

* 
Program con tinues 

of not being a ble to read the digita l 
tape counte r without changing 

pos itions every time? 

- Then try the 

DATA VIEW 
designed lo position lhe 
recorde r a l lhe prope r 
a ngle for e ffortless view· 
ing of the counter . 

Constructed of dura ble translucent ac rylic 
in a beautiful smoked gray tint with s lip 
resis ta nt padded fee t. Only 8.95 each 

TO ORDER: Send check or money orde r for 
8.95 + 2 .00 for s h ippi ng a nd ha ndling. 
Cali fornia res idents add 6% sales lax. 

REMTRON .,..499 
P \ ). Box 2280 

Santa Cla ra. CA 95055 
Deale r lnq. Invited NO COD"S 
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- 80 
SPACE 

RAI DERS™ 

STARSHIP SIMULATOR 
and 

COMBAT GAME 
Real-time action graphics place you at starship 
contro ls, displaying continuous 30 motion thru 
stars! 

Screen and instruments updated 30 times each 
second' 
Accurate celestial navigation thru galaxy with 
both XYZ and Spherical Coordinates! 

Ultimate ly reali stic, th is search and destroy 
simulation begins where ordinary games end' 
TRS-80 MODEL 1 LEVEL II 16K 
BOSEN ELECTRONICS ..-416 
445 E. 800 N. Spanish Fork, UT 84660 
(801) 798-9553 
$24.9 5 
MasterCard, VISA, Check, Money Order, C.O.D. 

small In· 
have the 

power and accuracy of the computer In 
your job costing . We have developed pro· 
grams to run on the Radio Shack TRS-80 
Model II Computer which produce the follow­
ing reports: 

•Complete Job Cost Reports 
•Job Scheduling 
•Work In Process Report 
•On-line Job Status Inquiry 
•Operation Productivity Report 
•Material Usage Summary 
•Employee Charge Out Summary 

The program prompts the operator through 
every step in plain and simple Engli sh. Only a 
few hours of instruction and preparation are 
needed to begin use. It 's ideal for the small 
company with 5 to 50 employees. 

The price is $495.00 for the program and 
complete Instructions. A set of sample reports 
are available for $19.95 which is applicable 
toward purchase. 

Suite 208 404-455-6549 
2957 N. Dekalb Drive 
Dorav ille, GA 30340 

or 
P.O. Box 6555 Macon, GA 31208 

912-745-5822 

..-439 
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Program continued 

802 REM * 
803 

HARDCOPY ROUTINE - DESIGNED FOR 132 BY 66 FORMAT * 

804 
805 
810 
820 

REM * 
REM * * * * * * * * * * * * * * * * * * * * * 
LPRINT X; 
FOR I = 0 

Y; Z: LPRINT 
TO 47 

* 
* * * * * * 

830 
FOR J 

IF 
NEXT J 
LPRINT 

0 TO 127 
POINT(J,I)=0 THEN LPRINT n • n i : ELSE LPRINT "#"; 

840 
850 
860 
870 
880 
890 
899 
900 
901 
902 
903 
904 
910 
911 
920 
930 
940 
950 
960 
970 
980 
990 

NEXT I 
FOR I = 1 TO 16 

LPRINT 
NEXT I 
RETURN 
REM * * * * * * * * * * * * 
REM * 

* * * * 
REM * PLOTTING ROUTINE 
REM * 

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

REM * * * * * * * * * * * 
IF X0 =Xl THEN 980: 

* * * * * * * * * * * * * * * * 
REM IF DIVISION BY ZERO , USE 
REM Y FORMULA WITH X CONSTANT 

M=(Y0 - Yl) / (X0-Xl ): REM SLOPE FORMULA 
BZ=Y0-M*X0: REM EQUATION OF A LINE 
FOR R = X0 TO Xl STEP SGN(Xl-X0) 

SET(M*R+BZ+64,R+24) 
NEXT R 
RETURN 
FOR R = Y0 TO Yl STEP SGN(Yl-Y0) 

SET(R+64,X0+24) 
NEXT R 
RETURN 
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
REM * 
REM * 
REM * 

HIDDEN LINE REMOVAL SUFROUTINE 
CALCULATE THE FARTHEST VERTICE FROM vIEW POINT 

* 
* 
* 

REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 
Gl=0 
FOR D 1 TO 8 

G=SQR((A(D,1)-X) [2 + (A(D,2)-Y) [2 + (A(D,3)-Z) [2) 
IF G>Gl THEN Gl=G: G2=D 

NEXT 
RETURN 

1000 
1010 
1100 
1101 
1102 
1103 
1104 
1110 
1120 
1130 
1140 
1150 
1160 
1995 
1996 
1997 
1998 
1999 
2010 
2020 
2030 
2040 
2050 
2060 

REM* * * * * * * * * * * * * * * * * * * * * * * * * * * * 

2070 
2080 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 

3260 
3270 

REM* * 
REM* THE FORM OF THE DATA STATEMENTS ARE * 
REM* X, Y, Z, CONNECTION U, CONNECTION #2 * 
REM* * * * * * * * * * * * * * * * * * * * * * * * * * * 
DATA 0, 0, 0, 2, 3 
DATA 0, 0, 20, 1, 5 
DATA 0, 20, 0, 6, 5 
DATA 20, 0, 0, 1, 7 
DATA 0, 20, 20, 3, 8 
DATA 20, 20, 0, 4, 8 
DATA 20, 0, 20, 4, 2 
DATA 20, 20, 20, 7, 6 
REM * * * * * * * * * * * * * * * * * * * * * * 
REM * LIST OF VARIABLES USED AND THEIR MEANING 
REM * 

USED FOR BUILDING/STORING THE 
FOR LOOPING PURPOSES 
HARDCOPY RESPONSE 
HIDDEN LINE RESPONSE 
AUTO ROTATION RESPONSE 

* * * * * 
* 
* 

CUBE * 
* 
* 
* 
* 

REM * A( 
REM * I 
REM * A$ 
REM * B$ 
REM * C$ 
REM * ZQ 
REM * X 
REM * Y 
REM * Z 
REM * L 
REM * M 
REM * Al 
REM * X0 
REM * Xl 
REM * Y0 
REM!* Yl 
REM * J 
REM * M 
REM * R 
REM * D 
REM * G 
REM * Gl 
REM * G2 

FOR LOOPING PURPOSES IN AUTO 
X COORDINATE 

ROTATION* 

Y COORDINATE 
Z COORDINATE 
ARC TANGENT(Y/X ) 
ARC TANGENT ( Z/X) 
TEMPORARY HOLDING VARIABLE 
X COORDINATE (FROM) 
X COORDINATE (TO) 
Y COORDINATE (FROM) 
Y COORDINATE (TO) 
FOR LOOPING PURPOSES 
SLOPE 
FOR LOOPING VALUE 
FOR LOOPING PURPOSES (HIDDEN LINES) 
DISTANCE FORMULA 
LONGEST DISTANCE VALUE 
POINTEr TO LONGEST DISTANCE VALUE 

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

REM * * 
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * 



This is. • • 
lJ0.180 

~=------. 

• T.M. 

1crocompubng 

• . Your last chance 
to get 80 MICROCOMPUTING for only $18 a year. 

August 1, 1981 the price of 80 Microcomputing is going up. The cover price will be $2.95 and 
the subscription rate will be $25 for one year. But you still have a chance to renew or 
subscribe at the old rates . ... send in the card (if the cards are gone, a photocopy of the 
coupon will do) before October 1, 1981 and you can get 80 Microcomputing at the old rates. 

You get more information for your TRS-80 * from 80 Microcomputing than from any other 
single source. One of the numerous (we've been averaging thirty a month) programs from each 
issue put to use can easily pay for the subscription price. Even at $25.00 a year. But beat the 
price increase and continue to get the hundreds of pages of reviews, articles, programs, and 
applications for only $18.00. 
Remember after October 1, 1981 no 
previous offers to 80 Microcomputing 
at a price less than $25.00 will be 
accepted. So send in the card today. 

I 

Wayne Green Inc .. Peterborough NH 03458 

v See List of Advertisers on page 354 

F 
II 
II 
II 
II 
II 
II 
II 
II 
II 

==== ==== ==== = == = = == 
D Yes, 

I want another year of 80 Microcomputing at the low price of $18.00 

Bill me D Bill my 0 VISA D AE D MC Check enclosed D 

City __________ _ State _ _ _ _ Zip _____ _ 

Card # ------------ Expire Date -----------

Signature ---------- Interbank# - =================..J 
Offer expires October l. 198 l 

II 
II 

If you are renewing, 
the number from your address label would be helpful - -------:==:::::::=.J 

Cana.clian 1 year only ·us funds $20 .00 Foreign l year only / US funds $28.00 
80 Mlcrocomputing • PO Box 981 • Fa.mungda.Je. NY 11737 31988 
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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 Packaging" 

FULL SCREEN TEXT EDITORS 
, FDR THE TRS-80• 

No w there are products thai will allow you to program 
like the professionals do. If you en1oy the soph1s t1 ca 
t1on o f writi ng your own prog rams then yo u are 1n 101 a 
real trea: when you use our editors Features 1n c ludP 
full screen display : com'ple te con trol over scro!tlng 
and cu rsor moverTien t: character change. insert. cle· 
lete: insert. delet e. copy. move lines or blocks o f tines. 
renumber: global lind and change 

BASIC ed itor runs from tape or disk Once loaded. a 
single command invokes ou r ex tended edit mode. with 
powers and ab1l1t1es tar beyond those ot convent 1o na1 
ed iting! Advanced features inc lude user def inable 
macro keys and the powerful program res tru c turi ng 
too l SELECTIVE RE NUMBER 

EDTASM edi tors are compatibl e w1tt1 EOTASM sou rce 
tape files. Disk ver sion includes pat ch to run Rad10 
Shack ' EDTASM lrom disk' All produc ts ar e sh,pperJ 
on tape to r level 2 machines and 1nclucle a comprehen 
s1ve owner' s manual. 

The Tex t Editor tor BASI C Order# tO 10-20 24.95 

The Te xt Editors tor EDTASM Source Fil es : 
Tape Version Order # t010·30 24 .95 

Di sk Version (Req . 32K and up) Order #1010-3 1 34 .95 

New: XBUG sell·reloca ling debugging tool with 
multi ·speed single step iacility . 
Orcler #1020- tO. $19.95 

Send check or money order (no COOs) 10 ~ 
If ordering by c redit card. please in c! ucle all ~ 
information on credit ca rd . ~ 

'li COMPUTER -
~ APPLICATIONS 

TM UNLIMITED TM 
A Di v. al CA U. Inc 

Post Ol/1cf1 Box 2t4, Dep t. 781 Rye. New York 70580 

N. Y. State residents please add applicable sales tax. 
Please allow 4-6 weeks delivery. Dealer inquiries invited. 
•Radio Shaclr and TRS·80 are registered tredemetlra ot 

The Tendy Corp. ,,,. 107 
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" There are an infinite number of shapes to draw 
and an infinite number of ways to look at them." 

prove to be a difficult program in Z-80 as­
sembly language. Also, due to the distor­
tion by the CRT, I've found that rotation with 
just the Z axis works better than any other 
axis or combination of axes. 

Expansion of this program is necessary 
to speed it up and allow for other shapes to 
be drawn. Three areas can be identified for 
further investigation. First, smaller inter­
vals should be used in the auto-rotation 
routin e. This would make the cube rotate 
with more fluidity . Next, machine language 
should be part of the code, helping to speed 
up the plotting and allowing the cube to be 
turned faster. Finally, other polyhedra 
should be tried . Unfortunately, this will 
probably lead to the use of a matri x manipu­
lation method for representation and an en­
tirely different program logic. 

I've just scratched the surface of a very 
technical, yet beaut iful subject. There are 
an infinite number of shapes to draw and an 
infinite number of ways to look at them. For 
those with adventure in their hearts, having 
the program rotate rectangles should pro­
vide some viewer excitement. A step be­
yond rectangles are pyramids, but I dare not 
hazard a guess as to what they look like 
when rotated! 

A text , Principals of Interactive Computer 
Graphics by William Newman and Robert 
Sproull (McGraw Hill, 1973) deals with this 
subject and others in great detail. If I had 
read this book years ago, these rotating 
cubes would undoubtedly have approached 
the quality of those produced on fine graph­
ics computers. After all, the TRS-80 can 't be 
too far behind.• 

10 DEFINT I ,X , Y,J,W,E,R , K,G,D:E=60:W=25:DIMA(8,5) 
20 FORI =lT08:READA(I,l) ,A(I,2) ,A(I,3) ,A(I,4) , A(I,5) :NEXT 
50 CLS 
60 INPUT "PLEASE ENTER TH E VIEWING COORDINATES (X Y Z)";X,Y, Z 
70 INPUT "HARDCOPY REQUIRED (Y/ N)";A $ 
71 INPUT "ARE HIDDEN LINES DESIRED (Y/ N) " ; B$ 
72 INPUT "AUTO ROTATION (Y/ N) ";C$ 
7 5 IFC $="Y"FORZQ=-3T03: Z=SGN ( ZQ) *10 [ABS ( ZQ) : X=50: Y=50 
80 IFX=0 L=SGN(Y) *l.57fil8:M=SGN(Z) *l.5708:GOT090 
85 L=ATN(Y/X) :M=ATN(Z/X) 
90 IFB$="N"GOSUB 900 
100 SL=SIN(L) :SM=SIN(M) :CL=COS(L)*SM:Cm=COS(M) :A4 =SL*SM 
130 FORI=lT0 8 
135 IFI-G2THEN Al=A(I,l) :A(I,l) =A(I,2)*SL-Al*SL+W:A(I, 2)=A(I,3)* 
CM-Al*CL-A(I,2) *A4+E 
140 NEXT 
200 CLS:PRINT@0,X;Y;Z 
210 FORI=lT08 : IFG 2=ITHEN240 
2i5 X0=A(I,l) :Y0=A(I,2) :J=A(I,4) 
225 IFJ-G2 THEN Xl=A(J,l):Yl=A(J,2) :GOSUB7filfil 
23fil J=A(I,5):IFJ=00RJ=G2THEN24fil 
235 Xl=A(J,l) :Yl=A(J,2) :GOSUB700 
240 NEXT! 
250 GOSUB500 
260 IFC$="Y"T~ENRESTORE:FORI=lT08:READA(I,l) ,A(I,2) ,A(I,3) ,A(I,4 
) ,A(I,5) : NEXTI,ZQ 
270 STOP 
5fil0 IF A$="N"RETURN 
503 LPRINT X;Y;Z:LPRINT 
505 FORI=0T047 
510 FORJ=0T0127 
520 IFPOINT(J,I)THENLPRINT"#";:ELSE LPRINT","; 
530 NEXT:LPRINT:NEXT 
540 FORI =lT016:LPRINT:NEXT:RETURN 
700 IFX0-XlTHEN720 
710 FORR=Y0TOY1STEPSGN(Yl-Y0) :SET(R,X0) :NEXT :RETURN 
720 M=(Y0-Yl) / (X0-Xl):BZ=Y0-M*X0 
730 FORR=X0TOX1STEPSGN(Xl-X0):SET(M*R+BZ,R) :NEXT:RETURN 
900 Gl=0 
910 FORD=lT08:G=ABS(A(D,l)-X)+ABS(A(D,2)-Y)+ABS(A(D,3)-Z) :IFG >Gl 
THENGl=G:G2=D 
920 NEXT:RETURN 
2000 DATA 0,0,0,3,0 
2010 DATA 0,fil,20,5,1 
2020 DATA 0,20,0,6,0 
2030 DATA 20,0,0,1,7 
2040 DATA 0,20,20,8,3 
2050 DATA 20,20,0,4,8 
2060 DATA 20,0,20,2,0 
2070 DATA 20,20,20,7,0 

Program Listing 2 



NOBODY KNOWS MORE ABOUT 
ADDING MEGABYTES TO, YOUR 

TRS-80 MODEL II* THAN 
AMERICAN SMALL BUSl~ESS 

THECAMEOCONNECTIDN 

The Cameo 10 Million Cha­

racter Disk Drive Subsystem 

(pictured in foreground) Is A 

5 Megabyte Fixed, 5 Mega­

byte Removable Cartridge­

Type Disk Drive. Advan­

tages To This Unit Are Ease 

of Backup For Data and Pro­

gram Files and Low Cost. By 

Attaching A Multiplexor Unit 

Several Model II' s Can Be 

Attached To The Cameo Disk 

Drive . For Further Pricing, 

Availability, and Operating 

Systems Options, Call or 

Write to American Small 

Business Computers and ask 

for the CAMEO CONNEC­

TION. 

COMPUTERS 
THE CORVUS CONNECTION 

The Corvus Disk Drive Sub­
system (center of picture) Is 
Available in 5, 10, and 20 
Million Character Capacities. 
The Corvus System Is The 
Ultimate In The Sealed 
"Winchester, All-Fixed" 
Type Drive. The Corvus Is 
Designed To Operate In The 
Harshest Environments Such 
As Factories, Oil Rigs, Etc . 
Backup Of Data Is Accom­
plished Via Optional MIR­
ROR Backup Device Where­
by Data Is Written Onto A 
Standard Video Tape Record­
er. A Great Number of 
Model ll's May Be Attached 
To The Corvus Via An 
Optional CONSTELLATION 
Multiplexor. For Further 
Pricing, Availability, and 
Operating Systems, Call Or 
Write to American Small 
Business Computers and Ask 
for the CORVUS CONNEC­
TION. 

THE AMERICAN SMALL BUSINESS COMPUTERS MINI-WINCHESTER SPECIAL 

The M INl-5 (being held by Corporate President Robert Webster) Is American Smell Business Computer's Very Own 
Disk Subsystem . The MINl-5 Offers Approximately 5 Million Cher1cters of Information Storage and is Based On the 
Famous Seagale Technology ST -506 Micro Winchester Drive. Now You Can Own Stlte-Of-The-Art Technology At An 
Affordable Price - Only $3500 - Which Includes Drive, Controller Electronics, Power Supply, Cabinet, Cables, Docu­
mentation and Operating System Software. 

DEALER INQUIRIES INVITED 

AMERICAN SMALL BUSINESS COMPUTERS .,..529 

•TM TANDY CORPORATION 



118 SO. MILL ST• PRYOR, OK 74J61 
PHONE (918) 82~-4844 

ALL LISTED PRICES ARE CASH DISCOUNTED. WE ACCEPT MC , VISA , AND COD (REQ UIRES CERTIFIED CHECK, CASHIER ' S CHECK OR 
CASH) . FOR CHARGE ORDERS, PLEASE ADD 3%. FOR COD SERVICE, PLEASE ADD 5%. SHIPPING AND H ANDLING ARE FREE ON ALL 
ORDERS . OKLAHOMA RESIDENTS PLEASE ADD 4% SALES TAX . 

J2K EXPANSION INTERFACES 
SPECIAL OFFERING . 

Due to a very special purchase, American 
Business Computers is able to offer a limited 
number of Radio Shack' Expansion Inter ­
faces at the lowest price ever. 

American Business Computers guarantees 
Expansion In terfaces to be Brand New -
with original documentation and in perfect 
working condition . vJ96 

NEW PRODUCT FOR THE COLOR COMPUTER ... "PACKET MAN" BY GREG ZUMWALT 
In this exciting new adventure for the Color Computer', you attempt to "eat" the dots and escape from the three 

littl e munchkins who are always chasing you . This game was written in machine code to take full advantage of the 
color compute r's capabilities . . ... . Only $25.00 

MOON LANDER FOR THE COLOR COMPUTER By Greg Zumwalt . . . ... .. .. . . ... .. . ...... .. . . . . Only $14.95 ,,. 520 

OTHER STUFF & ODDS 
PAPER FOR YOUR PRINTER ,,. 521 

9 1/2 x 11 - Tear-off perforations 

and you have an 8 1/2 x 11 "cut sheet" 

3200 sheets of 15 pound paper ... $39 .95 

CONTINUOUS ENVELOPES 

Fan Fold Envelopes with tractor per ­

forations down either side . Envelope 

size with perfs: 41 / 2 x 11" 

PRICE . . .......... . ........... 59 .95 per 1000 

Price include s shipping 

in Continental U.S . 

AND - ENDS 

*NOTICE* 
BY THE TIME YOU 

READ THIS, WE 
SHOULD HAVE OUR 

DIRT CHEAP 
MINI DISK DRIVES 

AVAILABLE FOR THE 
MOD III -

PRICE: Less than 
$599.95 ..- 523 

DISGUSTING!! 
That's what we think 

price of 

good "Letter­

Quality" Printers. Our 

Starwriter is Bidirec­

tional and out "specs" 

the others - hands 
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ATTENTION: 

CORVUS OWNERS 

American Business Computers NOW 
offers a fully compatib le TRSDOS' 
operating system . Our System , called 
CORDOS, runs al l 10 MB , Revision B 
Corvus drives . The Program in th is 
package contains a Ma ste r Program 
which will convert a user's operating 
syste m disk (Version 2 .0) to an en ­
hanced system ca pable of the fol­
lowing : 

- Completely transparent use of 
th e Corvus Hand Disk Drive 

- Complete compatibi lity with 
existing programs 

- All utilities (except Format and 
Backup , which should not be 
us ed) wi ll operate normally . 

Price : $300.00 with manual 

- DEALER INQUIRIES INVITED­
CORDOS Author-Andy Frederickson 

'TM of Tandy Corporation 
'TM of Corv us Systems 



SMALL BUSINESS 
COMPUTERS• 

118 SO. MILL ST. • PRYOR, OK 74161 • (918) 82~-4844 "TM TAND Y CORP . 
---------------------------------------------------------------------------------___, ------------------------------------------------~ 

SUPERPRINTER 
THE EPSON 

MX-80 
Th is is !he new Epson MX-80 dot matrix printer . It does just about everything you could 

ask a prinler lo do-quickly , quietly , reliab ly . In fact , for OEM inslallat ions , the MX-80 may 
be !he sing le bes! , all-around printer you can buy . But that ' s not the best reason to bu y it. 

The MX-80 prin l s bidirectiona l ly at 80 C PS in a user-defined choice of 40, 80, 66 or 132 
co lum ns. And if l ha l ' s no! fas t enough , its logical seeking func t ion minimizes print head 
!ravel lime . The MX-80 prints 96 ASC II , 64 graphic and eight international characters with a 
tack-sharp 9 x 9 matrix . For a long time. Epson printers are known for reliability and the 
M X-80 is no excepl ion. But that· s not the best reason to buy it , ei ther . 

The print head has a life expectancy of up to 100 x 106characters , and when it wears out, 
jusl lhrow it away . A new one costs less than $30 and the only tool you need to change it is 
attached to !he end of your arm . The MX-80 is compact , weighs only 12 lbs ., and the whole 
uni! , including the two stepper motors con trolling carriage and paper feeding functions , is 
prec ise ly conl rol led by an in terna l microp rocessor. Bu t even that isn ' t why you shou ld 
specify !he MX-80. 

The bes! reason is this : because Epson 
makes more printers than anyone else in 
the world, we can afford to sell each one 
for a little less . 

IF YOU BUY A N MX-80 AND DO N' T 
CHECK OU R PRICE - YOU PAI D TOO 
M UC H! 

AW ... WHAT THE HECK 
RAM Memory Chips for the TRS-80 

..- 526 

It is the pol icy of A merican 
Business Computers to offer 
merchand ise at th e lowesl 
price possible. Several 
mon lhs back , we began sell­
ing RAM Memory Chips for 
the TRS -80 for $45.00 
per set. Someone else sold 
ch ips for $44 .00 . W e sold 
them for $38.00. They so ld 
th em for $37.95. So we say 
" AW ... WHAT T HE HECK! " 

Sl 99~ 
PER 16K SET 

These chips are brand new 
" 4116 ' s". These 200 nano­
second chips are fully 
compat ib le wilh al l TRS-80 
products . lnslruclions for 
insertion are included ; how­
ever , !he d ip shunls required 
for convert ing a 4K Model I 
to a 16K Model I are not 
included al !his low price . 

other guys 

OKIDA TA MICRO LINE 80 
PRINTER --- SJ99°0 

The Microli ne is buil t on a rugged cast alum i-
num base to withstand the r igors of conti nuous 
business use. It is driven by two motors and 
will run all day with no duly cycle lim itations. 
M icroline printers use a dense 9 x 7 dot pattern 
to produce crisp , clean copies, firs t copy lo last. 
The seven pins in the head are " l ired " using 
energy stored in tension members. Th is tech­
nology permils the use of short , low mass pins 
made wilh an extremely hard a l loy . Th e head 
produces less heat , thereby extending its life . • -528 

* CHECK IT OUT! * 
EPSON MX-80FT 

That's rig ht - MX- 80FT. 

The FT on the end mea ns Fr iction 

and Tractor. Th e Fa nta stic MX -80 

P rinter is now avai la ble in a version 

which wi ll accep t le tte rh ead -type 

paper AND tractor -ty pe paper. Call 

or write for our (as a lways) un ­

bel ievab le low pri ce. 
A lso auaila ble MX -70 and MX -100 

* RETROFIT YOUR* 
MX-80 TO AN MX-80FT 
ADD A PLAT E N TO YOUR MX -80 

TO ALLOW USE OF 

DIRT CHEAP ... $27~ "TRS·BO MODEL I VERSION 
Complete with Power Supply & Cabinet 

But Highly Re lia b le. Yes , our Mini Disk Drives have an estimated 

8000 Power-O n -Hours M ea n T im e Between Failure (That's 8 

Hours A Day , 5 Da ys A W eek , fo r 3.85 YEARS) . Our drives also 

fea ture a lead scre w head positio ne r · not a cheap band -type 

p ositioner. If yo u purchase a Mi ni Disk Drive with a band-type 

positioner , yo u a re buying an INF ERIOR PRODUCT! If you have 

any do ubts abo ut our drives , our ONE YEAR Warranty should 

convi nce yo u that we know this un it is the best drive at the best 

pr ice on th e A me rican ma rket . Th is is one example where yo u can 

pay less a nd get more. 

..-See List of Advertisers on page 354 
80 Microcomputing, September 1981 • 167 



REVIEW 

A look at some advanced utilities for the serious hacker. 

Software Tools for the Craftsman 
Remodel and Proload 
Infinite Basic 
Racet Computes 
Orange, CA 

Maurice M. Small, Ph.D. 
University of Missouri 
5400 Arsenal St. 
St. Louis, MO 63139 

Any programmer knows that TRS-80 
Level II Basic has limitations, primarily 

its lack of renumbering, merge and append 
functions. It is also difficult to add new 
statements and commands to the language. 
Finally, Level II Basic is an interpreted rather 
than a compiled language. This discour­
ages a structured programming approach, 
making it difficult for even experienced pro­
grammers to understand a long program 
several months after it was written. Three 
utilities available today all but eliminate 
these limitations. 

Remodel & Proload 

Remodel & Proload by Racet Computes 
of Orange, CA, comes in three versions 
(16K, 32K and 48K), loads into the top of 
memory with the System command, and is 
approximately 3K long. Also included are 
two well-written user's manuals which 
document the utility in a straightforward 
manner with text and examples. The pro­
gram comes on a high-quality cassette (two 
copies on the same side), loads without 
hitch (in six months of frequent use I have 
yet to experience a loading problem), and 
can be easily transferred to disk or stringy 
floppy. 

Remodel (REnumber MOve DELete) gives 
complete freedom in renumbering any por­
tion of a Basic program (or the entire pro­
gram) and in moving or deleting sections of 
Basic code (either a line or a complete sub­
routine) at will. 

About the only restriction on this free­
dom is that Remodel and Proload will not 
execute a command to overwrite an exist­
ing line. For example, if you tried to move a 
section of code into an area where it would 
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overlap other lines (e.g., move lines 10 and 
20 between lines 30 and 31) Remodel and 
Proload will give you an error message 
(Range Bad Redo) and return you to the in­
put state. 

This procedure could be accomplished, 
though, if you renumber line 30. 

The command format is simple and 
straightforward, and it returns to the com­
mand input state after executing each com­
mand. This is convenient for executing a 
series of commands. Exit and reentry are 
also uncomplicated: Simply depress the 
Break key (return to Basic) or type? USR (0) 
(reenter Remodel and Proload). The other 
side of the cassette contains two copies of 
jusi Remodel. Since Remodel alone takes 
about 1 K less room than the combination , 
load this side of the tape when memory 
space is at a premium. 

With Remodel and Proload you can 
develop a library of data statements or 
string literals (1000 A$= "i n capital 
letters" ). Since Proload allows partial or 
complete loads, loading programs from 
tape, and appending or merging them with a 
program in memory, you can effortlessly 
pass data statements and even USR rou­
tines (if the USR routines are stored in 
data/string literal statements) between pro­
grams. This method is considerably faster 
than using Input #-1 and Print #-1 
statements. 

Possibly of even greater importance, 
Remodel and Proload encourages struc­
tured programming. The program is divided 
into two major parts: a control section con­
sisting of a loop which calls in sequence the 
relevant subroutines via GOSU B state­
ments, and a list of subroutines which make 
up the body of the program. Pro load creates 
a library of useful general and special­
purpose routines which can then be ap­
pended or merged into your application pro­
gram as needed. Not only does this simplify 
debugging and greatly increase your pro­
gramming productivity, but with proper 
documentation it also makes your pro­
grams more readable and understandable. 

I can now create long and complex pro­
grams in much less time than it took to 
write, type in and debug many shorter sub-

routines in the library. Remodel and Proload 
has increased my productivity at least 
threefold. 

Infinite Basic and Extensibility 

Infinite Basic comes in two versions (cas­
sette and disk) on a high-quality cassette, 
and includes two well-written and complete 
manuals. Infinite Basic has a system mod­
ule (basic interface, system routines and 
linking loader) as well as several applica­
tion modules (Infinite String-50 new string 
functions, Infinite Matrix-30 new matrix 
functions, and Infinite Business-selling 
separately for $29.95 but requiring Infinite 
Basic and providing 20 additional func­
tions). 

Obviously with so many functions avail­
able not ail of them are loaded into RAM at 
once. The user must first select the func­
' tions for a particular application program, 
and, with the systems module, create a ma­
chine language load module containing 
these desired functions. This load module 
can reside at almost any memory location. 
It is then saved separately on cassette, disk 
or wafer. When reloaded the load module 
provides the desired functions. The Infinite 
Basic functions run considerably faster (at 
machine language speed) and are more 
compact than similar Level II Basic subrou­
tines. Moreover, the machine language load 
modules can be stored in Basic statements 
(data, string, string literals and dummy REM 
statements). Thus, the modified load mod­
ule can be selectively loaded and saved by 
Proload (like Basic subroutines) as well as 
becoming a permanent part of the user's 
application program. 

Infinite Basic Functions 

The Matrix Input/Output group-the 
Matrix Read and Write Tape as well as the 
Matrix Data Read and Restore stc:.te­
ments-are extremely efficient because 
they operate on entire blocks or arrays. This 
speeds up data (string and/or numeric) in­
put and output at least twofold. 

The statement format allows you to 
specify the number of elements to be 
operated on, a block number permitting on­
ly selected parts of the data tape to be read 



"In a nutshell, Infinite Basic 
confers upon your Level II ROMs 

a considerable degree of extensibility." 
by a subsequent Matrix Read Tape state­
ment , and the cassette number (0 or 1). 
Similarly !lie Matrix (data) Element Read 
and Restore statements, which operate on 
data statements, are considerably faster 
than their Level II counterparts. They allow 
you to specify the number of data elements 
to be read in addition to the Basic state­
ment (line) number, where any subsequent 
read will begin. 

The Infinite Basic Matri x package also 
contains a generalized subroutine Call and 
Return fu·nction. These functions,_as in For­
tran , permit you to temporari ly specify vari­
able names corresponding to those used in 
a subroutine and are very useful , for exam­
ple, if you have a subroutine to sum the data 
from several different arrays. 

The Infinite Basic String package uses a 
number of functions to compress and de­
compress strings and data from eight bits 
per character to four, five, six, or seven bits 
depending ori the type of character involved 
(numeric, alphabetic, alpha/numerics and 
alpha/numerics containing lowercase char­
acters respectively). Also included are func­
tions which pack and unpack character 

strings by special encoding of repeated 
characters. 

Appropriate use of these functions often 
lets you store a lot more data in memory 
than you could otherwise. St ring transla­
tion functions (a character-by-character 
translation of one string into another), 
string manipulation functions Uustification, 
truncation , packing, shifting, rotation , dele­
tion and insertion), as well as others, are 
supported. 

The Absolute String Manipulation func­
tions enable you to manipulate strings di­
rectly without the considerable overhead in­
herent in the use of the Basic MID$, LEFT$, 
or RIGHT$ statements. For example, con­
sider: 10 A$= " ABCD .. GHIJ " 20 A$= 
LEFT$(A$,4) +"XX"+ RIGHT$(A$,4). Line 20 
creates three separate strings (LEFT$ part, 
LEFT$+ "XX", and the final result) in the 
string storage area. 

By al lowing you to directly manipulate 
strings, the Infinite Basic functions (such 
as &STIN-String Insert) all but eliminate 
string reorganization problems, which oc­
cur because garbage collection routines in 
the Basic monitor must take t ime out to 

eliminate some of the overhead produced 
by string manipulation in order to make 
room for new text. 

Finally, the sorting functions of Infinite 
Basic are extremely powerful, flexible and 
fast (30 times faster than the fastest sorts 
in Basic). 

Infinite Basic provides to the Level II or 
Disk Basic user a wide range of powerful 
functions (100 in all if you purchase Infinite 
Business). This is like having a library of 
tested , wel l-documented and highly opti­
mized machine language user routines. 

Since the Infinite Basic functions are 
called by Basic-like statements, you don 't 
have to use the awkward and slow USR 
command every time you need a new func­
tion. Furthermore, you add just the Infinite 
Basic enhancements that you need, making 
for efficient use of memory. 

In a nutshell , Infinite Basic confers upon 
your Level II RO Ms a considerable degree of 
extensibility . For me this has often 
eliminated the need to resort to Assembly 
programming when my application pro­
gram required specialized, extremely fast 
subroutines.• 

------------------------------------------------------------
SAVE UP TO $600.00 NOW 

on TRS-80@)Computers & Accessories 
With This Coupon 

Now you can own a great little computer al a great big dicounl off the manufacturer's 
list price. For home or office use the Radio Shack line of compu ters is first in quality , 
performance and price. 
• FREE SHIPPING in the 48 continental contigious states. 
•NO SALES TAX collected on out -of-state orders. 
•CONVENIENT ORDERING Call us TOLL FREE. 
•FREE COMPLETE PRICE LIST available upon request. 

Model II 

I Cashier's 

Catalog 
Number 

Charge Check Or Cash Price 
You Save Description 

Radio Shack · TRS-80 Model II 
26-4002 64K 1-Disk Model II . 
Radio Shack " TRS-80 Model Ill 
26-1,062 Model Ill 16K .. 
26-1066 Model Ill 48K . 
Radio Shack· TRS-80 Color Computer 
26-3001 4K Color Computer . 
26-3002 16K Color Computer . 
Atari'"· CX-2600 Video Computer System 
Pioneel"'" VP-1000 LaserDisc Player 
Mattel Electronics · lntellivision ·• Home Video System 
Magnavox· Odyssey 2 Home Video System 
Magnavox· Magnavision-· Videodisc Player 

List Price 

3.899.00 

999.00 
2.495.00 

399.00 
599.00 
180.00 

CALL FOR 
CALL FOR 
CALL FOR 
CALL FOR 

By Phone Money Order 

3.579.30 

865.00 
2,243.50 

359.10 
539.10 
164.95 

PRICES 
PRICES 
PRICES 
PRiCES 

·3,299.00 

865.00 
·2,149.00 

359.10 
539.10 
164.95 

600.00 

134.00 
346.00 

39.90 
59.00 
15.05 

Pan American 
Electronics v64 

I 
I 
I 
I 
I 
I 
I 

~ CALL TOLL FREE 800-531-7466 •(Operator 49) •Texas & Principal Number 512/581-2766 •Telex 767339 l 
I Dept . 49 • 1117 Conway Avenue• Mission , Texas 78572 1 l NEW BRANCH I 
1 2912N.Main FortWorth Texas76106•PhoneNumber817-625-6333•Telex794 l 
I TRS-80 is a Trademark of Tandy Corp. *With this coupon only! Prices sub!:_c_!__t~~~~~~h~u..!._~~~-------l 
'--------------------------~-------------
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TUTORIAL 

Change the image of Level II Basic by adding to its lexicon. 

New Words for Basic 

Alan Neibauer 
11138 Hendrix Street 
Philadelphia, Pa. 19116 

If you 've ever run into some of the extend­
ed Basic features and were unable to find 

them In your Level II manual , don 't give up. 
This happened to me while working on the 
DEC computer at LaSalle College in Phila­
delphia. I noticed some strange statements 
peeking at me from my neighbor's terminal , 
but once I saw how they worked I knew 
there had to be a way to use them on my 80. 

Change 

Since, there were a few nice programs 
that I wanted to try on my own machine, I 
started working out appropriate subrou­
tines. The first add statement I encountered 
was Change. This usually takes the form: 
Change X$ to X. 

This establishes the array X(n . . len n) 
assigning to each array element the ASCII 
value of each letter in the string. For exam­
ple, if the string Micro is changed through 
the Change A$ to A statement, an array A 
with six elements is established. Elements 
A(1) to A(5) are assigned the ASCII codes for 
the letters M I CR 0 . In this case, the array 
is 77, 73, 67, 82, 79. What about the sixth ele­
ment? The zero subscript A(O) is assigned a 
number equal to the length of the string. In 
this case A(O) = 5 (or in Level 11 , A(O) = 
Len_(A$). Program Listing 1 demonstrates 
how this would appear in a short program 
converting a string to its ASCII equivalent 
and printing the resulting array. 

This Change statement also works in re-
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verse: Change A to A$. This converts the 
ASCII codes back to letters and restuctures 
the original string. However, the zero sub­
script Is untouched and usually is con­
verted into an individual program line. Pro­
gram Listing 2 demonstrates this reversal. 

By combining the ASC and MID$ func­
tions, you can use a short subroutine when­
ever Change Is called for. By converting 
each string element to its ASCII code and 
assigning this code to an array element, the 
Change function can be simulated on the 
TRS-80. The same holds true for the rever­
sal. Through the CHR$ function, you can 
convert the ASCII back to its letter 
equivalent and print the entire string. (See 
Program Listing 3.) 

The actual Change subroutines are lines 
1000-1030 and 2000-2030. This sample pro-

gram requests a string to be changed. The 
first subroutine converts A$ into the array A 
assigning ASCII values to each array ele­
ment, returning to the program body and 
printing the results. Line 1000 allows us to 
loop only the number of times needed to 
change each element of the string. These 
elements are pulled apart by the MID$ func­
tion on line 1010 and assigned ASCII codes. 
Line 1030 takes care of the zero subscript. 

When the program is sent to the second 
subroutine, the Change A to A$ function is 
simulated . Line 2000 esta blishes the 
number of loops. Line 2010 converts each 
array element (remember-an ASCII code) 
and assigns it to a string array X$. In line 
2020, each temporary X$ array is added or 
linked to form a new string, B$. When the 
loops are completed , the final B$ contains 

5 'NEIBAUER,ALAN 
6 'FIGURE #1, THE 
10 A$="MICRO" 

*ITS STILL BASIC,,,,* 

20 CHANGE A$ TO A 
30 FOR X=l TO A(0) 
40 PRINT A(X); 
50 NEXT 

CHANGE FUNCTION - DOES NO'.r RUN ON TRS-801111 

Program Listing 1. The Change Function . 

5 'NEIBAUER,ALAN *ITS STILL BAS IC ••••• * 
6 'FIGURE 2, SIMULATION OF CHANGE A TO A$-DOES NOT RUN ON TRS-80 
! ! ! ! 
10 CHANGE A TO A$ 
20 FOR X=l TO A(0) 
30 PRINT A$ (X); 
40 NEXT 

Program Listing 2. Change A to A$. 



"From now on, the Change function shouldn't 
scare you away from useful programs." 

the original input string A$. This is printed 
in line 120. 

Ho wever , there is nothing in Mat 
statements the TRS-80 cannot handle. 

40 DATA 1.2.3,4,5,6,7,B,9 

would read and print the following matrix: 
From now on, the Change function 

shouldn 't scare you away from useful pro· 
grams. Program Listing 4 demonstrates 
this useful idea in a simple children 's game, 
Hangman. 

The Mat Read statement reads from data 
a multi-dimensional array. For example: 

2 3 
5 6 

Image 

Another statement is Image. Image, how­
ever, is simply a method of formatting a 
Print Using statement in an individual pro­
gram line. This could appear as: 

100 PRINT USING 200,A 
200 :AREA IS ##.## SO. MILES. 

In this case, line 200 specifies the Print 
Using format and is referred to in line 100. 
While Level II Basic does not recognize the 
Image statement, it does recognize strings. 
The lines above can easily be converted to 
TRS-80 language by assigning the format 
line 200 to a string and making reference to 
that string in the Print Using line. Of course, 
the format string would come first: 

90 A$= " AREA IS##.## SO. MILES." 
100 PRINT USING A$,A 

If you run across any Image statements, 
simply convert the Image lines (those start· 
ing with the colon) into strings and replace 
the Image line numbers referred to with the 
appropriate string. 

Matrices 

Finall y, some extended Basics make 
great use of multi-dimensional arrays, cal l· 
ed matrices. While the Level II manual sug· 
gests a number of useful array/matrix 
manipulation subroutines, these won 't help 
if you come across a Mat Read or Mat Print. 

OMN\TERM 
What is OMNITERM? 

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

Why do I need It? 

You need OMNITERM if you need to communicate efficiently with many different 
computers, or if you want to customize your TRS·BO for use with one part icular 
computer. You need OMNITERM to SOLVE your communications problems once 
and for all. 

What do I get? 

The OMNITERM package includes the OMNITERM terminal program, four 
conversion utilities. a text editor. and setting files for use with popular computers 
such as CompuServe. the Source. and Dow Jones - just as samples of what you can 

pindbergh System~ 

B 9 
10 DIM A(3.3) 
20 MAT READ B 
30 MAT PRINT B; 

We can do the same thing in our own 
Basic, however, it takes a few more lines. In 

5 'NEIBAUER, ALAN *ITS STILL BASIC •.••• * 
6 'FIGURE 3 LEVEL 2 SIMULATION OF CHANGE 
10 'CHANGE SUBROUTINES - FIRST IS CHANGE A$ TO A 
30 INPUT A$ 
40 GOSUB 1000 
50 FOR X=l TO A{0 ) 
60 PRINT A( X); 
70 NEXT 
75 PRINT 
80 'NEXT IS REVERSAL - CHANGE A TO A$ 
90 'OUTPUT B$ = INPUT A$ 
110 GOSUB 2000 
120 PRINT B$ 
130 END 
1000 FOR X=l TO LEN(A$) 
1010 A(X) =AS C(MID$(A$,X ,l)) 
1020 NEXT X 
1030 A(0) =L EN(A$) 
1040 RETURN 
1999 END 
2000 FOR X=l TO A(0) 
2010 X$(X)=CHR$(A(X)) 
2020 B$=B$+X$(X) 
2030 NEXT X 
2040 RETURN 

Program Listing 3. Level II Simulation of Change. 

The ULTIMATE TRS-80 Terminal Package 
do for the computer you want to work with. The package includes six programs. seven 
data files, and real documentation: a 76-page manual that has been called "the best in 
the industry." And OMNITERM comes with real user support. We can be reached 
via CompuServe. Source. phone, or mail to promptly answer your questions about using 
OMHITERM. 

What do I need to use OMNITERM? 

A Model I or Model Ill TRS·BO. at least 32K of memory. one disk. and the RS-232 
interface. OMNITERM works with all ROMs and DOS es. and will work with your 
special keyboard drivers. 

What will ii do? 

OM NITERM allows you to tr ans late any character going to any device: printer. screen. 
disk. keyboard. or communicati ons lin ~ giving you complete control and allowing you to 
redefine the character sets of all devices. II will let you tr ansfer data. and run your 
printer while connected for a record of everything that happens. OMNITERM can 
refo1mal your sc1een so that BO. 32. or 40 column lines are ea sy to read and look neat on 
your TRS-BO screen. II even lets you get on remote computers with just one keystrokel 
The program lets you send special characters. echo characters. count UART errors. 
configure your UART. send Tr ue Breaks and use lower case. II accepts VIDEOTEX codes. 
giving you full cursor control. II will even let you review text that has scrolled off 
the screen' Best of all. OM NI TERM will save a special file with all your changes so you 

...- 391 

can quickly use OMNITERM for any 
one of many different compute1s by 
loading the proper file. It's easy to use 
since it's menu driven. and gives you a 
full status display so you can examine 
and change everything. 
"OMNITERM has my vote as the top 
TRSilO terminal program available today" 
Kilobaud Microcomputing, June 1981. 
pages 16· 19. 
OMNITERM is $95 !plus shipping i1 
COD) Call for 24 hour shipment. Manual 
alone $15. applied toward complete pack· 
age. Visa, M/C, and COD accepted. MA 
residents add 5% tax. Dealer inquiries 
invited. 
Contact Lindbergh Systems for your 
custom programming needs. We are 
expert at writing software to work with 
YOUR hardware. in assembler, high-level 
languag~ or Forth. 

49 Beechmont St., Worcester, MA 01609 (617) 799·2217 Source: TCABIB CompuServ• 70310267 TRS·BO is a ·· or Jandy Corp 
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TRS-SOT"'* Models 1 & 3 
SOFTWARE 

SYSTEM DIAGNOSTIC. . ... . $99.95 
Tests every component of your TRS-BO 
for proper operation: ROM, RAM, Video 
Display, Keyboard, Line Printer, Cassette 
Recorder, Disk Drives, RS-232 Interface. 
Cont inuous or monitored operat ion. 
SMART TERMINAL. ........ $69.95 
The intelligent telecommunication pro­
gram that enab les your TR S-BO to be 
used as a timesharing terminal. Automatic 
transmission to and from another com­
puter. Control keys, break key, lower 
case, cassette and disk files compatible 
with both Electrii: Pencil N and Scripsit 
programs. 
MONITOR #3 ... .. .. .. ... $39.95 
Disassembler, memory display, move, 
search, verify, modify, read and write 
machine language cassettes, object code 
relocator. hexadecimal arithm eti c. 
symbolic disassembly output. 
MONITOR #4 .. ... ....... . $49.95 
Same as Monitor H3 but adds disk file and sec­
tor input/output, RS·232 communications. 
PENCIL PATCH . . ....... .. $19.95 
Fixes the Electric PencilN M odel 1 ver­
sion so that it run s on the M odel 3. (You 
must already own the Model 1 version.) 
GRAPH PRINT . . .. ....... . $19.95 
Creates formatted print-out on the 
Epson MX-80 printer. Enhanced r;: int 
modes prini quality text surrounded by 
graphic border. Editing, disk save/reload. 
text entry, erro r testin g. 

Send S.A.S.E. for FREE Catalog. 

HOWE SOFTWARE 
14 Lex ington Road, N ew City, NY 10956 

"TRS·SO is a registered trademark of ihe 
Radio Shack division of Tandy Corp. v 103 

r HARD DISK FOR ~ 
TRS-80* 

MODELS I & Ill 
$2495 

• 5 megabyte formatted capacity 
• Controller, case, power supply , and cable 

included 
• Software interface 
•LOW PRICE 
NOW is the time to upgrade your Mod I or Ill 
to incorporate the latest technology in 
reliable mass data storage. We are able to 
bring you Winchester disk drives for this 
fantastic price due to quantity purchases and 
high technology design. EVERYTHING need­
ed to add a "Winnie" to your system is 
provided. 
FEATURES: 
• Seagate ST506 5.25 inch disk drive 
• 5.0 Mb its/ sec transfer rate 
• 3 msec track-to-track access time 
• 8.33 msec latency 
• 32 256-byte sectors per track 
• 4 read / write heads 
• Winchester controller 
• Read/Write/Format macro-commands 
• Automatic CRC cheeking 
• Sector interleave capability 
• " Bad Block" mark and detection 
• Software interface to disk BASIC 
• Complete documentation 
• Cooling fan 
• 90 day warranty 
ACT NOW to take advantage of this special 
offer. $2495 is the TOTAL price including 
shipping via UPS in the continental United 
States. 

Order [specify Model I or Ill] from: 
PSM Inc. 

P.O. Box 1en 
Kettering, OH 45429 .-66 

Charge Cards &. COD's WELCOME! 
Ohio residents add sales tax . 

..._ •TRS-00 is a trademark of Tandy Co. ..; 
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"You might want to try your own 
hand at taming foreign Basic statements." 
our Basic, each row must be read by column 
and printed, then the next row, and so on. 
While this takes a little longer (see Program 
Listing 5), useful programs having Mat 
Read and Mat Print statements need not be 
tossed aside. 

You might want to try your own hand at 

taming foreign Basic statements. The Level 
II manual tells how to simulate the lnstring 
function found on some computers. But it 
doesn't go into user-defin~9 functions or 
margin statements-two perfect places to 
start working l!P your own extended Basic 
subroutines.• 

5 'NEIBAUER,ALAN *ITS SILL BASIC ••.• * 
6 ' FIGURE 4 ~HANGMAN PROGRAM 
10 RANDOM . 
20 DIM D$(100) ,D(l0) 
25 CLEAR 200 
30 FOR D=l TO 10 
40 READ D$(D) 
50 NEXT D 
60 I=RND (l0) 
70 GOSUB 1000 'SIMULATE CHANGE D$(I) TO D 
80 FOR Q=l TO D(0) 
90 K(Q)=~SC("-") 
100 NEXT Q 
120 PRINT @832,"GUESS A LETTER"; 
130 INPUT A$ 
140 A=ASC(A$) 
150 FOR J=l TO D(0) 
160 IF A<>D(J) THEN 180 
170 K(J)=A 
180 NEXT J 
1 85 PRINT@ 478," "; 
190 FOR Q=l TO D(0) 
210 PRINT CHR$ (K( Q)); 
220 NEXT Q 
230 GOSUB 1500 'SIMULATE CijANGE D TO B$ 
240 IF B$ <>D$(I) THEN B$="":GOTO 120 
250 PRINT @832,"GOOD WORK ! YOU GUESSED THE WORD" 
500 DATA THIS,IS,THE,LOCATION,FOR,W6RDS,TO,BE,GUESSED,END 
599 END 
1000 FOR X=l TO LEN(D$(I)) 
1010 D(X)=ASC(MID$(D$(I) ,X,l)) 
1020 NEXT X 
1030 D(0)=LEN(D$(I)) 
1040 RETURN 
1050 END 
1500 FOR X=l TO D(0) 
151 0 Y$(X)=CHR$(K(X)) 
1520 B$=B$+Y$(X) 
1530 NEXT X 
1540 RETURN 

Program Listing 4. Hangman. 

5 'NEIBAUER,ALAN *ITS STILL BASIC ••••• * 
6 'FIGURE 5 - SIMULATION OF MAT/MAT READ 
10 FOR ROW=l TO 3 
20 FOR COL=l TO 3 
30 READ B(ROW,COL) 
40 PRINT B(ROW,COL) 
50 NEXT COL 
60 PRINT 'FORCES CARRIAGE RE TURN 
70 NEXT ROW 
80 DATA 1,2,3,4,5,6,7,8,9 

Program Listing 5. 



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, LDOS Operating System by 
Logical Systems, and Laredo's own LSI 

500 Series Controller into a single-board 
controller that emulates the famed IBM 
3370 disk system , complete with : 
• Improved read/write/seek access time 
through full block buffering and variably 
tuned interleave . 

...-See List of Advertisers on page 354 

• On-board data separator, micro-code 
diagnostics and write-precompensation. 
• Increased disk media reliability and 
data integrity 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 t, t 98 t buy the 

LS525 for the OEM/dealer price of 
$2990 , a savings of $ 760 off the usual 
suggestea retail price of $3750. 

LDOS Operating System 
with manual and diskette 
available for $149. 

For more information about the LS525 
Memory System and the LSI 500 Series 
Controller, contact: 
Laredo Systems, Inc . .,-26 

669 Glraudo Drive, San Jose, CA 95 t t t 
(408) 629-2283 

larado )l})tam) Inc. 
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UTILITY 

An assembly language program to delete spaces and remarks. 

The Memory Expander 

Tim Kenea ly 
1235 Folkstone Ct. 
Wheaton, IL 60187 

Many people are lucky when it comes to 
programming the TRS-80. Many peo­

ple are not and receive OM errors. If you 
type your programs with many spaces and 
remarks , you might get some too. 

Described in this article is an assembly 
language program that deletes spaces and 
REMs in a Basic program. It will not delete 
spaces inside quotes or in data lines. This 

42E9H 17129 DEC. 

will reduce a program's size, saving mem­
ory, and the program wi ll run faster. 

Basic Program Storage 

Before I can explain my program, there is 
some in format ion on program storage in 
memory to be learned. Look at Fig. 1. The 
Basic program storage buffer starts at 
42E9H , or 17129 decimal. Each line is stored 
one after the other. After the last line in the 
program, the variable chart starts. 

Now look at Fig . 2. Each line has four 
bytes preceding the actual data of the line. 
The first two bytes are the LSB and MSB of 
the pointer to the next line. If X = the LSB of 
the pointer and Y = the MSB, then X + 

VA RI ABLE CHART 

I 
( \ 

L INE I LINE 2 . . . LAST LINE SIMPLE ARRAYS 
VARIABLES 

Fig. 1 Ba sic Program Storage. 

END Z ER O THESE ZEROS 
LINE POINTER END PROGRAM 

~ 
END ZERO J-, NUMBER 

I 
L M L M ··· MORE L AST VARIABLE s s s s DATA 0 LINES .. LI NE 0 0 0 CHART-
B B B B 

,.I•--- ONE BASIC LINE ----

Fig. 2. Basic Line Storage. 
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256(Y) will give you the start address of the 
next line. 

The last two bytes of the beginning four 
is the line number (least significant byte 
first) . The above formula will give you the 
line number. 

After the four byte overhead, the actual 
data comes. All Basic reserved words have 
a one byte code. This code can be found in 
the Level II manual. All other characters are 
stored as their ASCII equivalent. After the 
line is complete, a zero follows. Then the 
next l ine starts. After the end zero of the last 
line, two more zeros mark the end of the pro­
gram. 

After the program, the variable chart 
starts. The first part is made up of simple 
variables, and the second part is made up of 
arrays. Addresses 16633-16638 decimal 
hold the pointers to these charts . 

What the Program Does 

To have a successful space and REM 
deleter, the program must delete the 
spaces and remarks and push everything 
together. My program takes one line at a 
time, places it in a buffer, reduces it and 
brings it back into the Basic buffer. 

Let's go through the program step by 
~tep . In the beginning, the screen is c leared, 
and a message is displayed on the screen. 
BUFF1 and BUFF2 are two-byte buffers. 
BUFF1 always points to where in memory 
the current line stored in the work buffer will 
be replaced. BUFF2 points to where the 
next line up in memory is. 

BUFF1 is initial ized at 42E9H, because 
that's where the basic bu ffer begins. BUFF2 
is init ialized in lines 170-180. At line 190, HL 
is set at 42E9H, the first byte of the first line. 

Starting at line 210, the line to be reduced 
is put in a work buffer. The first four bytes 
are put in with an LDIR, because that is the 



overhead and may contain zeros. From 
lines 240 to 300, the rest of the line is put in 
the work buffer. 

Now the line is reduced. BC is set at zero, 
since it is used later. HL is loaded with the 
first byte after the line overhead. 

Ttie first byte is checked for a 147, the 
code for REM, because if the line is deleted, 
the line number will be left, unless the pro­
gram deletes it too. 

Start ing at line 360, a series of checks are 
made of the byte. When the final zero is 
found, the line is totally reduced. If none of 
the checks are true, HL is incremented, and 
the next byte is checked. 

Let 's go through each routine. At line 510 
is the data routine. The C register is loaded 
with a one to tell the program that it's in a 
data line. That way, no spaces will be 
deleted while C equals one. HL is incre­
mented, and the next byte is checked. 

At line 540 is the colon routine, which is 
used only to get out of a data line. First, the 
routine checks if the line is in data form (if C 
register is one). If it is not, then the matter is 
dropped. HL is incremented, and the next 
byte is checked. 

If the program is in a data line, the B reg­
ister is checked for a one. This mea·ns that 
the colon is in quotes. If it does equal one, 
then the program goes back to the checking 
routine. 

If C is a one, and Bis a zero, then the data 
line is over. C is loaded with zero to tell the 
program that there is no more data. 

Starting at line 630 is the quote routine. 
All it does is load B with zero if it's one or 
load B with one if it's zero. B equals one if 
the line is in quotes at the time. HL is incre­
mented and the next byte is checked. 

At line 710 is the space routine. First, the 
routine checks if the space is inside quotes, 
using the B register. If so, then HL is incre­
mented and the next byte is checked. 

If the space is not in quotes, then the 
routine checks to see if it is in a data line. If 
it is, HL is incremented and the next byte is 
checked. 

If neither is true, then the space must be 
deleted. HL is saved on the stack and load­
ed onto IX. Lines 820 to 880 delete the space 
by pulling all following bytes back one slot, 
demolishing the space. HL is then restored, 
and the program goes back to the checking 
routine. 

At line 910 is the REM rout ine. Since most 
programs have a ": REM" at the end of a line, 
the colon must be deleted also. HL is decre­
mented to point to where the colon would 
be. The test is made and if it is a colon, the 
routine goes back to see if there is another. 

When all colons are found, the program 
places a zero to mark the end of the line. 
When the end zero is encountered in the 
checking routine or at the end of the REM 

" When the Assembly program is finished . .. 
all spaces and remarks will be gone, but spaces 

in quotes and data lines will still be there." 
routine, the program goes to line 970. 

When the program gets to line 970, the 
Basic line is totally reduced . BUFF1 points 
to where in memory this line will be re­
placed. BUFF2 points to where the next line 
in memory begins. 

First, the line is copied back into memory, 
the overhead with an LDIR and the rest from 
lines 1010 to 1070. After the line is re­
copied, DE is incremented to point to where 
the next line will start when it 's reduced . 

Now, HL is loaded with the f irst byte of 
the current line. The bytes at (HL) and 
(HL + 1) are the pointers to the next line. 
Since the line has been changed, the point­
ers must be set. That is done at lines 1100 to 
1120. 

HL is loaded with the address of where 
the next line starts in memory. The first two 
bytes of the line would be the pointer. If 
these two bytes are zeros, the program is 
over. 

HL is incremented to point to the MSB of 
the pointer. I only check that byte for a zero, 
because it alone wouldn 't be zero unless 
the program was over. 

At line 1180, BUFF1 is set up for the next 
line. Then BUFF2 is set up, one byte at a 
time. HL points to the first byte of the next 
line, and everything is all set to reduce a 
new line. At line 1260, a jump is made to 
reduce the new line. 

At line 1270 is the Allrem routine. This 
loads DE with the address stored in BUFF1 . 
Then the program goes back to line 1130 to 

test for the end of the program, and so on. 
The program goes to line 1290 when the 

whole Basic program is reduced. The two 
ending zeros are placed. Then lines 1350 
1370 set up the variable chart. Finally, the 
program jumps back to Basic at line 1380. 

How to Use the Program 

Type in the program with the editor/as­
sembler. The program, as is, is for 16K. It is 
fully relocatable, though. For 4K change the 
ORG and End addresses to 4DF2H. For 32K, 
change them to OBDF2H. For 48K, OFDF2H. 

When you're ready to use the program, 
power up the computer. Answer the Mem­
ory Size question with 19953 for 4K, 32241 
for 16K, 48625 for 32K, and 65009 for 48K. 

Type " SYSTEM (enter)". Then type the file 
name you used. After loading is finished, hit 
the Break key. Now you can type in or load a 
Basic program. 

When you are ready to delete spaces and 
REMs from the program, type " SYSTEM ", 
then type a I followed by the starting ad­
dress. For 4K, the address is 19954. For 16K, 
it 's 32242. For 32K, the address is 48626, 
and for 48K, 65010. 

When the assembly language program is 
finished , List your program. All spaces and 
REMs will be gone, but spaces in quotes 
and in data lines will still be there. 

One final note: If a whole line is a remark 
but you used the apostrophe, a line number 
will remain with nothing after it. Just look 
through your list, and delete those lines.• 

Program Listing 1. 

7IJF2 
7DF2 CDC901 
7DF5 21El7E 
7DF8 CDA728 

7DFB 21E942 
illFE 22FD7E 
7E0 1 2AE942 
7E0 4 22F F7E 
7E 07 21E942 

7E0A 1101 ?F 
7 E0D 01 0400 
7 El0 EDB 0 
7E l 2 7E 
7E l 3 1 2 
7El4 B7 
7E l 5 2S04 
?E l 7 23 
7E l 8 13 
7El9 1 SF7 
7E l B 01 0 0 00 
7 El E 21 057F 
7E2 1 7 E 
7E2 2 FE 93 
7E 24 CAC97E 
7E27 7E 
7E2 S FESS 
7 E2A 2S l6 
7E2C FE3A 
7E 2E 2S l 7 
7E30 FE22 
7 E3 2 2822 
7 E34 FE20 

00100 ORG 7DF2H 
00110 CALL 1C9H ; CLEAR SCREEN 
00120 LD HL ,MSSG ;MESSAGE 
00130 CALL 2SA7H ;DISPLAY IT 
00140 ; SET UP BUFF l AND BUFF2 
001 50 LD HL, 42E 9H ;BASIC BUFFER 
0 01 60 LD (BUFFl) ,HL ;SAVE IN BUF Fl 
00 1 70 LD HL, (42E9H) ; LINE POINTER 
00180 LD (BU FF2 ) ,HL ;SAVE IN BUFF 2 
00 1 90 LD HL,4 2E 9H ;BASIC BUFFER 
00200 ; COPY BASIC LINE I NTO INPUT/ OUTP UT BUFFER 
00210 COPY LD DE ,BUFF ER ;STORAGE BUF FER 
00220 LD BC , 4 ;4 BYTES 
00230 LDIR ;TRANSFER THEM 
00240 MORE LD A, ( HL ) ;BYTE TO TRANSFER 
00250 LD (DE) , A ;TRANSFER IT 
0026 0 OR A ;IS IT ZERO? 
00270 J R Z ,DONE ;GO IF DONE 
00280 INC HL ; BUMP --
00290 INC DE ;POINTERS 
00300 JR MORE ;GET NEXT BYTE 
00310 DONE LD BC , 0 ;INITIALIZE BC REG . 
00320 LD HL, BU FFER+4 ;PAST 4 BYTES 
00330 LD A, (HL) ;BYTE TO CHECK 
00340 CP 147 ;LINE ALL REM? 
00350 JP Z , ALLREM ;TO ROUTINE 
0 0360 CHECK LD A, (HL) ;BYTE TO CHECK 
00 370 CP 136 ;IS IT DATA LINE? 
00380 JR Z,DATA ;TO ROUTINE 
00390 CP 3AH ;IS IT A COLON? 
00400 J R Z,COLON ;TO ROUTINE 
004 1 0 CP 22H ;IS IT A QUOTE? 
00420 JR Z , QUOTE ;TO ROUTINE 
00430 CP 2 0H ;IS I T A SPACE? 

Program continues 
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Need a so\ut\on for 
D\sk or 

F\opp\J d prob\ems? 
p./W Hea 

FDL 
Floppy Disk Lube 

Just THREE drops can: 
• Prolong useful disk life. 

• Increase head life. 

• Allow initialization of "problem" 
disks. 

• Save 'unbootable' disks. 

• Reduce 'glitching' problems. 

• Cut nuisance problems. 

FLOPPY DISK LUBE - 'h oz. 
WITH APPLICATOR. $4.00 
Add S 1.50 shipping ond handling. Ohio 
residents odd 5'/z% soles tax. 

oosWARE. \NC. 
P.O. Box lO l l~ 44110 
Cleveland. Oh 

STATPAC<0 
WILL MAKE YOU R 
STATISTICAL LIFE 
EVEN EASIER FOR 

ONLY $185, 

BUTNOTFORLONG . 

On Oct. 1, 1981 the price goes up to 
$285. That 's stil l a small price for stat is­
tica l analyses comparab le t o main­
frame SPSS and SAS. The new, im­
proved Stat Pac, designed spec ifically 
for the Model I or Ill TRS80, includes 
easy-to-read printouts and more stati s­
tics, including: 

• frequency analysis 
• crosstabs & chi -square 
• correlat ion & linear regress ion 
• mu ltiple linear regression 
• descriptive statistics 
• t-test 
• ana lys is of variance 
• management reports 

Buy the complete 3-disk program for 
only $185 unti l Oct. 1. After that it is 
$285. The extensive user's manual is in­
cluded or may be purchased separately 
for $30. MasterCard and VISA accepted. 

For more information and a free 
16-page brochure write or cal l: 

612/866-9022 
Walonick Associa tes v363 

5624 Girard Ave. So. 
Minneapolis, MN 55419 
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Program continued 

7E36 282C 00440 JR 
7E38 FE93 004S0 CP 
7E3A 284C 00460 JR 
7E3C B7 00470 OR 
7E3D 28S2 004 80 JR 
7E3F 23 004 90 INC 
7E40 18ES 00S00 JR 
7E42 0E01 00Sl0 DATA LD 
7E44 23 00S20 INC 
7E4S l 8E0 00S30 JR 
7E47 79 00S40 COLON LD 
7E48 FE01 00S50 CP 
7E4A 2007 00S60 JR 
7E4C 78 00S70 LD 
7E4D FE01 00S80 CP 
7E4F 2802 00S90 JR 
7ES1 0E00 00600 LD 
7ES3 23 00610 NODATA INC 
7ES4 18Dl 00620 JR 
7ES6 78 00630 QUOTE LD 
7ES7 FE01 00640 CP 
7ES9 2804 006S0 JR 
7ESB 0601 00660 LD 
7ESD 1 802 00670 JR 
7ESF 0600 00680 SECOND LD 
7E61 23 00690 CONT INC 
7E62 1 8C3 00700 JR 
7E64 7 8 00710 SPACE LD 
7E6S FE01 00720 CP 
7E67 2003 00730 JR 
7E69 23 007 40 INDATA INC 
7E6A 1 8BB 007S0 JR 
7E6C 79 00760 OUT LD 
7E6D FE01 00770 CP 
7E6F 28F8 00780 JR 
7E71 ES 007 90 PUSH 
7E72 ES 00800 PUSH 
7E73 DDEl 00810 POP 
7E7S DD7E00 00820 LOOP LD 
7E78 B7 00830 OR 
7E79 280A 00840 JR 
7E7B DD7E01 008S0 LD 
7E7E DD7700 00860 LD 
7E81 DD23 00870 INC 
7E83 1 8F0 00880 JR 
7E8S El 00890 DONE2 POP 
7E86 l89F 00900 JR 
7E88 2B 00910 REM DEC 
7E89 7E 00920 LD 
7E8A FE3A 00930 CP 
7E8C 28FA 00940 JR 
7E8E 23 009S0 INC 
7E8F 3600 00960 LD 
7E91 EDSBFD71& 00970 FINISH LD 
7E9S 2l 0l7F 00 98 0 LD 
7E98 010400 00990 LD 
7E9B EDB0 01000 LDIR 
7E9D 7E 01010 MORE2 LD 
7E9E 1 2 01020 LD 
7E9F B7 01030 OR 
7EA0 2804 01040 JR 
7EA2 23 010S0 INC 
7EA3 13 01060 INC 
7EA4 1 8F7 01070 JR 
7EA6 13 01080 FINIS INC 
7EA7 2AFD7E 01090 LD 
7EAA 73 01100 LD 
7EAB 23 01110 INC 
7EAC 72 01120 LD 
7EAD 2AFF7E 01130 ETC LD 
7EB0 23 01140 INC 
7EB1 7E 01150 LD 
7EB2 B7 01160 OR 
7EB3 281A 01170 JR 
7EB5 ED53FD7E 01180 LD 
7EB9 2AFF7E 01190 [.D 
7EBC 7E 01200 LD 
7EBD 32FF7E 01210 LD 
7EC0 23 01220 INC 
7EC1 7E 01230 LD 
7EC2 32007F 01240 LD 
7EC5 2B 01250 DEC 
7EC6 C30A7E 01260 JP 
7 EC9 ED5BFD7E 01270 ALLREM LD 
7ECD 18DE 01280 JR 
7ECF AF 01290 PRGEND XOR 
7ED0 12 01300 LD 
7ED1 13 013 1 0 INC 
7ED2 1 2 01320 LD 
7ED3 13 01330 INC 
7ED4 EB 01340 EX 
? EDS 22F940 01350 LD 
7ED8 22FB40 01360 LD 
7EDB 22FD40 01370 LD 
?EDE C3CC06 01380 JP 
7EE1 44 01390 MSSG DEFM 
7EFC 00 01400 NOP 
7EFD 0000 01410 BUFFl DEFW 
7EFF 0000 01420 BUFF2 DEFW 
00FF 01430 BUFFER DEFS 
7DF2 01440 END 
00000 TOTAL ERRORS 

Z, SPACE ; TO ROUT INE 
147 ; IS IT A REM? 
Z, REM ;TO ROU TI NE 
A ; I S IT ZERO? 
Z , FINI SH ; TO ROUTINE 
HL ;BUMP PO I NTER 
CHECK ; CHECK NEXT BY TE 
C, l ;SET POI NT ER 
HL ; BUM P POINTER 
CHECK ; NEXT BYTE 
A, C ; LOAD A WI TH POINTER 
l ; IN DATA LI NE? 
NZ, NODATA ; NOT IN DATA LINE 
A, B ;LOAD A WI TH POI NTER 
l ; INSIDE QUOTES? 
Z, NODATA ; I NSIDE QUOTES 
C, 0 ;OUT OF DATA NOW. 
HL ; BU MP PO INT ER 
CHECK ;CHECK NEX T BY TE 
A, B ; LOAD B ONTO A 
l ; SECOND QUOTE? 
Z, SECOND ; TO ROUTINE 
B, l ; FI RST QUOTE 
CONT ;CONTI NU E 
B, 0 ;NO QUOTES NOW 
HL ;BUMP POINTER 
CHECK ;CHECK NEXT BYTE 
A, B ;LOAD B ONTO A 
l ; INSIDE QUOTES? 
NZ , OUT ; NOT IN QUOTES 
HL ;BUMP POINTER 
CHECK ; CHECK NEXT BYTE 
A,C ;LOAD A WI TH POINT ER 
l ; IN DATA LINE? 
Z, INDATA ; BACK SOME 
HL ;SAVE IT FOR NOW 
HL ;LOAD HL - -
IX ; ONTO I X 
A, (IX) ; CHECK ING - -
A ; FOR ZERO 
Z, DONE2 ;GO I F ZERO 
A, (IX+l) ;THIS BYTE IS - -
(IX) , A ;BROUGHT BACK ONE c--r 
IX ;BUMP PO I NTER 
LOOP ;NEXT BYTE 
HL ;RESTORE 
CHECK ;CHECK NEXT BYTE 
HL ; CHECK FOR --
A, (HL) ; A COLON 
3AH ; IS IT? 
Z , REM ;CHECK FOR ANOTHER 
HL ; NO COLON 
(HL) , 0 ; ENDING ZERO 
DE , (BUFFl) ; SET UP TO --
HL,BUFFER ; RECOPY LINE --
BC , 4 ; I NTO BASIC BUFFER 

; COPY 4 BYTES 
A, (HL) ;BYTE TO COPY 
(DE) , A ; COPY IT 
A ; LAST BYTE? 
Z,FINIS ; GO IF DONE 
HL 
DE BUM P POINTERS 
MORE2 COPY ANOTH ER BYTE 
DE NEXT LI NE WILL BE HERE 
HL , (BUFFl ) BEGI NNI NG OF LINE 
(HL ) , E LSB OF LINE PO I NT ER 
HL BUMP HL 
(HL) , D MSB OF LINE PO I NTER 
HL , ( BUFF2) NEXT LINE IN MEM 
HL POI NT TO MSB 
A, ( HL) LOAD BYTE TO TEST 
A PROGRAM DONE? 
Z, PRGEND GO IF DONE 
(BUFFl ) , DE SET UP BUFFl 
HL , (BUFF2) NEXT LI NE I N MEM 
A, (HL) LSB OF POINTER 
(BUFF2 ) , A SAVE IN BUFF2 
HL BUMP HL 
A, (HL) MSB OF POINTER 
(BUFF2+1 ) , A SAVE IN BU FF 2+1 
HL DOWN AGAIN 
COPY NEW LINE 
DE, .(BUFFl ) SET UP DE 
ETC GO TO ROU TINE 
A LOAD A WITH ZERO 
(DE) , A FIRST END ZERO 
DE BUMP PO INTER 
(DE) , A SECOND END ZERO 
DE BUMP PO INTER 
DE , HL LOAD DE ONTO HL 
(16633) , HL LOAD - -
(16635) , HL VARIABLE PO I NTERS --
(1 663 7) ,HL WITH HL 
6CCH BACK TO BASI C 
' DELETI NG SPACES AND REMS - -' 

END OF MES SAG E 
0 2 BYTE BUFFER 
0 2 BYTE BUF FER 
255 STORAGE BUF FER 
7DF2H 



. Orange micro "THE COMPUTER PRINTER 
SPECIALISTS" 

UP TO 25% DISCOUNTS!- · SAME DAY SHIPMENT! 

CENTRO ( RADIO SHACK ) 
N ICS 739 LINE PRINTER IV 

With Graphics and 
Word Processing Print Quality 

• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 80/100 CPS • 9V2 • Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns• Top of form 

CENTfWNICS 739·1 (Parallel) ... . . . ...... . ... . (List $995) $Call 
CENTRONICS 739·3 (Serial) . . . . . ... . . ... .. .. (List $1045) $Call 
GRAPPLER™Apple graphics interface .. .. .. .... .. .. .... . $165 

ANA DEX 

Dot Graphics, Wide Carriage 

• 11 x 9 dot matrix; lower case descen· 
ders • Dot resolution graphics • Bi· 
directional , logic seeking • Up to 200 
CPS• RS 232 Serial & Parallel• Forms 
control • X-ON/X-OFF • Up to 6 part 
copy. 

ANADEX 9501 . . ..... .. . . . . . . . ... . .. . . . . . .. . (list $1650) $1350 
GRAPPLER™ Apple graphics Interface . . .. .. .. .... . .. . . ... $165 

VISTA - C. ITOH STARWRITER 

Daisy Wf?eel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Self 
test • Diablo compatible • Frict ion feed 
(Optional tractors)• 136 printable columns 
• Manufactured by C. ITOH. 

VISTA V300 (C. ITOH) STARWRITER ... ... . .. . . (list $1895) $Call 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print, speed 

• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi -directional, log ic seeki ng 
(460) • 8 character sizes; 80-132 columns 
•Adjustable tractors• High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 460~ 9 wire printhead , graphics . . . . . . . . .. (List $1394) $1150 
IDS 560G 9 wire, wide carriage, graphics .. . . . . (List $1794) $1400 

GRAPPLER™Apple grapt]ics interface . . . . . . . . . . . . . . . . . . . $165 

CALL FOR INFORMATION & CATALOG 

(800) 854-8275 
CA, AK, HI (714) 630-3322 

RETAIL PRINTER STORE 
Store#1 
Store #2 
Store #3 

3150 E. La Palma, #I, Anaheim, CA (714) 630-3622 
13604 Ventura Bl ., Sherman Oaks, CA (213) 501 -3486 

COMING $00N ?? 
Store Hours: M-F 1P·6 Sat. 10-4 

EPSON MX80/MX70 

Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line• 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad· 
justable tractors 

We also carry a full line 
of Epson Accessories. 

EPSON MX80 .. . . . . . . . .. . . . ....... . ... . ..... (list $645) $Call 
EPSON MX 70 Dot grap~ics , 5 x 7 matrix ........ . (List $450) $Call 
EPSON MX100 wide carriage ....... . . .. . . .. .. . (List $995) $Call 
GRAPPLER TM Apple Graphics Interface . . . . . . ... . .. . .. . ... . $165 

MX80/70 FRICTION FEED KIT 
User installable kit for single sheets. 
Easy 30 minute installation . . . ... . . ... ... . . .. • . . . ..... .. . $ 75 

AN ACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bidirectional , Logic Seeking 

ANACOM 150 ... . . (List $1350) $1075 

NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter qual i ty • Bidirec tional • Plotti ng • pro· 
portional spacing . 
5510·5 RO, Serial, w/tractors ... . ..••. .. .. . ... (list $2995) $2675 
5530·5 RO, Parallel, w/t ractors . . .. . .. . .. . ... (Lis t $2970) $2650 

Tt:LEVIOEO CAT'S 
AT DISCOUNT PRICES! 

TVI 910 } TVI 912c Pl~ase CallToll Free 
TVI 920c Pnces_are too low to 
TVI 950 advertise 

CRT'S 
ADDS VIEWPOINT .. .. . .. . . . . .. .. . .. .. .. .. (List $698) $600 

PRINTERS 

MALIBU 165 wide carr iage , graphics. letter quality .. (List $2495) $ 1975 
QUME 5/45 typewriter quality . . . . ... (list $2905) S 2559 

INTERFACE EQUIPMENT 
EPSON ACCESSORIES . . . . . .... . .. .. . . .. . .... . . . . . .. .. . S Call 
ORANGE INTERFACE for Apple 11 

paral lel interface board & cable . . . . . • • ... . ...... . S 110 
MICROTRONICS Atari parallel interface . . . . S 69 
TRS-80 CABLES to keyboard or Exp. interface . . . . . . . . . . . . S Call 
NOVA TION 0-CAT direct connec t modem . . . . . . . . .. S Call 

[@J~o m· ~-t.4 range 1~ro .-296 

- inc. 
3150 E. La Palma, Suite G, Anaheim, CA 92806 

Phone order WELCOME; same day shipment. Free use of VISA & MASTER· 
CARD. COD's accepted . Manufacturer's warranty Included on all equipment. 
Prices subject to ~vision . 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 



Yes, You Can 
Increase Your 
Programming 
Productivity 
SNAPP II EXTENDED BASIC 
SNAPP II EXTENDED BASIC A Fan 1illj of 
en l1a11cemer1ts to rhe Model II BASIC 
interpreter . Part of the package origi­
nated With Lile best of APPARAT I Cs 
Lhougl1ts 1n 1111plement1ng NEWDOS 
BASIC. Tl1 SLJStem 1s wr itten ent1relLJ 1n 
111achir1e la11guage For SUPER FAST PX ,_ 
cution . The extensions are FullLJ 
integrated into Model II BASIC. and 
require NO user MemorLJ. a1icl NO user 
disk space_ Tl1e package 1s made up of 
the following six modules. 
XBASIC-SIX single keLJ stroke com­
mands to list tl1e First. liJst. previous. 
next or currellt program line. or to edit 
t11e current line. Includes quick waLJ to 
recover BASIC program Follow ing a 
NEW or SLJStem or arndental re-boot. 
Ten single cl1aracter abbreviations For 
Frequentlld used corn111a11ds: AUTO. 
CLS. DELE TE . EDIT l"ilLL . LIST MERGE. 
NEW. LUST and SYSTEM. 
XREF-A powerful cross-reference 
FacilitLJ w 1t1-1 outpuL to d1spl ald and /or 
printer. Trace a variable througr1 tl1e 
code. Deterrn111 eas1lld 1F a variable 1s 
1n use . 
XDUMP- Perm1ts the progra1 nmer to 
displald and/or pm1t the value oF ar1ld or 
all program variables. ldent1F1es the 
variable tldpe For al l variables. Each ele­
ment of anld arraLJ 1s listed separatelld 
XRENUM-An e11hanced program line 
renumbering Fac1\ 1rld w hich al lows 
spec1F1rnt1on of an upper limit of the 
block of lines to be rer1umbP1 ed. sup­
ports relocat1on of renumbered blocks 
of code. and supports dupl1cat1on oF 
blocks of code . 
XFIND- A c1 oss reference Fac1\1tld For 
keld words ancl c1-1a1 ac t.er strings_ also 
includes global replacemer-ir. of 
kel,Jwords 
XCOMPRESS-Compress [dOUr BASIC 
programs Lo an absolute 1111111mum 
Removes extraneous 1nformar1 or1 : 
merge lines : even deletes sLatemellts 
which could not be executed . T[dp1callld 
saves JO-L\0% space even For pro­
grams w ithout our REM sta1.ements1 

Also results i11 7-10% irnprov ment 111 
execut1011 speed. 
ENTIRE PACKAGE FCJR MODEL II S200 
E TIRE PACMGE FOR MODEi Ill s I 25 
SNAPP SCREEN 
Arlother dependable p1 oduct From 
Snapp_ Inc Using 11g1d plastic_ Snapp_ 
Inc. designed the ult1maLe gr en 
screen at the lowest price . Tile Snapp 
Screen installs 111 a Snapp w 1t1·1 the use 
of pressure sens1t1ve tape Reduce 
user Fatigue vV1L \-1 t11e Snapp Screer1. 
DOS FIX s 1 c:; 
A co11ecu011 of pnLches to rnsoos and 
BASIC LO Prl llCJnCP L~1e1r usab1\1Lld and 
Funct1or1. Irie ludPs our well known 
BREAl"i7E patches and Fac111ues to dis­
able a11cl ver 11 LJ deuxt wh1l11 w ill 
1nc1 ease uve1 ag ' disk speecl bld 30%. 
Free w 1L11 anld Model II Software Pack-
age Pu1 chased scparaLe\LJ s 1 5 

SUPERSNAPP X 
You can sort Fast using [dour present 
Fac1 \1t1 Ps. or l,JOU can do it Faster w ith 
Racets superb Fac1\1t1es. or l,JOU can use 
the Fastest SUPERSNAPP X. The heart 
of SUPERSNAPP x IS a SUPER FAST 1n­
memor[d sort rout ine that has been 
bencl1111arked against eve1-[dth1ng on 
the market and beats them all 
\1ands down . . 
SUPERSNAPP x IS the most important 
component of SNAPP x EXTENDED 
BUILTIN FUNCTIONS which IS a much 
needed set of additions to the Model II 
BASIC interpreter that w ill put time sav­
ing power at [dour Fingert ips. Let·s 
compare 1using random datal SUPER­
SNAPP x and Racet s GSF SORT For 
speed: 

SORT SUPERSNAPP X RACET GSF 
1 o.ooo integers 39 seconds 59 seconds 
5.000 Single::; 22 seconds JLJ seconds 
2 .000 Strings 1 o seconds Is seconds 

SUPERSNAPP x IS guaranteed to be the 
FASTEST 1n memor[d SORT Oil the mar­
ket or LJOUr moneld back. With 1t LJOU 
also get these EXTENDED BUILTIN FUNC­
TIONS PEEl"i . PEEJLiW POl"iE. POl"iEW 
XOAfS. XTIMS. ETIMS. FILES . AND THE 
SPECIAL SCMO 1SNAPP_ COMMANOl . 
PLUS: open r Set SCROLL PRO­
TECTION. ERASE all ARRAYS In one 
command. Spec1 fld size and Blink 1·a te 
of CURSOR. LONG ERROR MESSAGES. 
Read From Video Screen Read. 
PEEl"i complete strings From memor[d. 
PO\'\E complete strings LO memorLJ . 
conv rt upper case to lower case a11d 
v1ce-ve1·sa. tum complete screen off 
and on at w1ll. extract largest or small­
est values From user supplied \1 st of 
numbe1 s _ 
we consider this next Function as prob­
ablld the most powerful addition ever 
made to Microsoft BASIC. PRINT USING 
INTO A STRING _ The abilitld to arrange 
data into a string variable should perk 
LJOUr imagination 
Model II s I 00 .00 
Model 111 s 75.00 

SPOOLER Model I, Model II 
and Model Ill 
our workhorsei Unlike the one sup­
plied with TRSDOS 2.0. ours req~_mes 
no special knowledge or training on 
the part of the operator Add itionallld . 
ours performs much better . On the 
Tandld SPOOLER. ever1=J time a disk 1s 
accessed. the printer stops dead 1 This 
package is available For Model I. in t11e 
TRSDOS/NEWDOS 80 versions. or For 
the Model 11 orModel 111. Greatlld 
enhances S[dstem performance w hen 
1·unni11g tLJpical business applications. 
Manld applications have been bench­
marked to run 11earlld TWICE AS FAST 
w ith t11e SPOOLER installed . Installs in 
minutes and no changes are required 
to [dour programs The Model 11 version 
requires O user memor[d . s 1 oo 

SORT DIR 
Locare dwecton,J entries with ease SDRT­
DIR will rearrange JdOUr d1rectorld entries 
1n alphameric sequence on either a 
TRSDD5 operallng SlJStem or data d1s­
ket.Le The routine performs its Function 
1n seconds. o more wasted time hunt­
ing Frn lJOUr enL11es. Another t1me saver 
From SNAPPWARE JO 00 

XSCREEN 
Supports the COPLJlng of the Full video 
screen w the printer. Can be invoked bid 
the operator with a keLJstroke. or From 
LJOUr program with a USR call. Requires 
NO user memoru s 30 
AUTOFILE 
Another big time saver From Snapp 
Inc. Autofile offers all programmers 
much needed time saving tools to use 
w hen working w ith direct Files. El1m1-
nate tedious commands such as 
LSETs. MJLi \s·s_ Ml"iOS S. Ml"iSS S. cvo·s_ 
cv1 sand cvs ·s_ Even the FIE LD 
statement has been eliminated . You 
wonl have to guess as to w here the 
FIELDed variable is. The ASC and CHRS 
Function references wi ll be performed 
automaticall ld MUDE-.1. 11 s 7S 

Mf JOEL Ill S50 

AUTOMAP 
Save time creating a Formated screen 
w ith our Extended Basic Mapping Sup­
port S[dstem . The programmers task of 
communicating and d1spla[d1ng infor­
mation with the user operator 1s 
completelld automated w ith simple 
SEND and REC EIVE statement com­
mands. Manld different t[dpes of _ 
information can be sent and received 
From the operators w ith the use of a 
single command . Manld hours of pro­
gramming time are saved and cost 
efflc ienCLJ 1s trU\LJ realized using 
Automap 

/v\UDl:_L II s I 00 
MfJDEl lll S75 

THE GARBAGE COLLECTOR 
BlJ using a ·variable length string·· 1n the 
BASIC interp1· ter. the strings are con­
stantlld being relocated 1n a ·string pool 
g1v1ng them a new location each time 
theld are assigned a new value. Period-
1calllJ the ··string poo1·· must be 
r -orga111zed and co11densed into a single 
contiguous area Performing this string 
space reclamation Function 1s crude and 
time consuming because oF space l1mita­
uons on hardware. The SLJStem seems 
to ··1ock up· and will not respond to the 
operator at all until the process is com­
plete The time requ ired to perform 
string space reclamation is roug hlld pro­
portional to the square oF the number oF 
active strings 1n the resident program 
This time consuming task cries out For a 
b tter solution. Snappware has devel­
oped a solution which takes advantage 
oF the auxiliarLJ memorLJ available when 
needed. Our enhanced version requ ires 
onllJ Four bLJtes per active string as a 
work area. and wl1en the amount oF 
space is available as Tree storage ··_ will 
temporarilld borrow that space and 
return it to the Free storage pool when 
completed IF storage 1s not available. our 
SlJStem will temporarilld transfer out to 
disk enough oF the BASIC program to 
make room For our work area and return 
the ·paged out·- information to its cor­
rect location when completed . 
In almost everld conceivable situation 
our method produces s1gn iFicantlld 
enhanced performance when com­
pared to the Microsoft approach 
Benchmarked times show in some situa­
tions our enhanced routine performs 
one hundred times as Fast as the original 
approach s I 00.00 



PL/B 
The most powerful log1ca1 com­
ponents have been selected from the 
worlds most powerful language to 
give ldOU the most unbeatable pro­
gram development tool to improve 
ldOUr programming product1v1tld 1 

Snappware has merged the most use­
ful components of BASIC w ith the 
power of PL/ I . An unbeatable struc­
tured programming facilltld resulted 
that can increase programmers pro­
duct1v1tld up to SO%. Unlike compern1ve 
products w hich are slow rigid pre­
processors· representing a prim itive 
attempt to bring Structured Program­
ming concepts to the Micro-Based 
user. PL/ B is toda ld s four th generation 
answer to a fourth generation prob­
lem 1 PUB can give ldOU triple the 
power of the earlier preprocessors at 
triple the speed PUB is fullld 
integrated into the BASIC interpreter 
Two modes of operation are available. 
Transparent 1hidden1 or translate and 
save mode. Increase ldOUr product1vitld 
and save time w ith PUB s200.oo 

XPRINT 
Prin t neatlld forma ted hard CO Pld list ings 
of BASIC programs from disk. Prog rams 
ma LJ be ASCII or compressed Quick and 
eaS LJ group se lection allows LJ OU to print 
manld listing with one command . sJS . 

BUGZAP 
A powerful ut1l1tid oriented toward the 
machine language programmer Dis­
plald/Modifld /Print /Memorld /Disk sectors 
use this to help idOU learn more about 
the internals of the Model 11. sso. 

3M SCOTCH DISKETTES 
Double densitld certified 8" Floppies 
for the Model 11 . Better qualitld is not 
available at an1=J price. Ten diskettes to 
a box. 

Ouantitld 
(boxesi 

I 
5 

10 

Price 
Per/ BOX 
S34. 50 
S3 3. 50 
S3 2. so 

HEAD CLEANERS . The wet process 
cleaners causes less wear on ldOur drive 
heads. Package of two including 
fluid . 25.00 

Authorized Distributor 3M 
Information Processing Products 

TERMS OF SALE 
Shipments normally made w 1th1n one day of 
rece 1pL of your order CusLomer normally pays 
sh1pp1ng cost. excepL pre-paid orders 1nclud1ng 
software . 1n which case sh1pp1ng cost 1s absorbed 
by Snapp . Inc. c.o D. orders w1 lfhave sLandard 
C O.D fee added to sh1pp1ng charge . Net 10 days 
w ill be granted LO governmental agencies. educa­
uonal 1nsutut1ons and well rated business fm ns. 
Please include purchase order number Ohio resi­
dents add s 1 .. % sales Lax or exempuon cern f1cate . 

OUR GUARANTEE: 
If your diskette arnves dam aged. we will rep lace it 
w ithout charge . If you ever accidentall !d damage 
it. we w ill replace 1t for a s 1 5 handling charge . For 
a period of one !dear. we w ill provide !dDU w ith 
any enhancem ents or updates for a s 1 5 handling 
charge . For a period of one !dear.i f errors are dis­
covered in the program s. the!d will be corrected 
w ithout charge . In the event we cannot correct an 
error . !dDU may return the program m atenal.for a 
refund . 
TRS·BO and TRSDOS are trademarks 01 tile 
Radio snack division of Tano!d Corpordc1on . 
NEWDOS and NEWDOS/tJU are trademarks of 
ApparaL. Inc. 
RAC ET GSF is a tradem ark of Racet Computes. 
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Call our toll free number: 1-800-543-4628 
Ohio residents call collect: <S 13) 891-4496 

SNAPPWARE 
3719 Mantell 

Cincinnati. Ohio 45236 



REVIEW 

Read this and you'll be up on down-loading. 

Smart Terminal Software 

Smart80d 
The Microperipheral Corp. 
Mercer Island, WA 
$75. 
ST80·111 
Small Business Systems Group 
Westford, MA 
$150 

Bill Everett 
14645 NE 34th C-24 
Bellevue, WA 98007 

Smart80d and ST80-lll are smart terminal 
programs that , in conjunction with a 

modem, allow a TRS-80 (with a disk drive) to 
access another computer by telephone or 
radio. They are the best two programs I 
have seen on the market . Both are easy to 
use, well-documented , and readily adapt­
able to the various communication require­
ments of the system to be accessed. 

A terminal program gives the TRS-80 the 
ability to communicate with another com­
puter on terminal. A smart terminal program 
also allows the transfer of data or programs 
both to and from the other terminal or com­
puter. This is called up-loading and down­
loading respectively . 

The versions of the programs that I am 
reviewing are for use with the Micro Con­
nection direct connect modem. Both pro­
grams are also available for use with an 
RS232 modem. The RS232 versions are al­
most identical in their use and commands. 

Features 

I have divided the features of Smart80d 
and ST80-lll into the following categories : 
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communication parameters, receiving data, 
transmitting data, log-on, and miscel­
laneous functions. 

The communication parameters of both 
programs can be set to conform to the re­
quirements of the host computer. Full or 
half-duplex transmission is software se­
lectable with both programs. The number of 
bits per word , the number of stop bits, and 
even , odd, or no parity can be selected with 
Smart80d but only with the RS232 version of 
ST80-lll. In addition ST80-lll allows the user 

"A terminal program 
gives the TRS-80 

the ability to 
communicate 

with another computer 
on terminal." 

to both send and receive a line feed after a 
carriage return and to send a predeter­
mined number of nulls after a carriage 
return . 

Both Smart80d and ST80-lll have the 
ability to store what is seen on the screen to 
a buffer in memory and then , on command, 
dump the buffer to a file on disk. The buffer 
can be opened and closed automatically by 
both programs. This feature is the heart of 
any smart terminal program. It allows a user 
to down-load programs from bulletin 

boards or any computer system that can be 
accessed by telephone. 

Smart80d and ST80-lll can send text or 
programs to another terminal or computer. 
The file to be sent is loaded from disk to the 
buffer area in memory and then sent on com­
mand. Smart80d also can automatically 
open and close the receiving terminal 's buf­
fer if it is equipped for auto receive. Both 
programs have three other functions in 
common . One is the ability to route 
everything that goes to the screen to a 
printer. Another is the ability to temporarily 
exit the program to execute a DOS com­
mand. The last function both programs 
have in common is the ability to transmit a 
true break code. 

Messages On Command 

Smart80d has two buffers in which a log­
on or any other message cari be stored. The 
two buffers ' contents then can individually 
be sent on command to log a user onto a 
bulletin board. ST80-lll loads its log-on buf­
fer from a table that is stored on disk. The 
message can also be transmitted on com­
mand. 

ST80-lll can display all of its commands 
on the screen. It also can be programmed 
so any key can send any code. All incoming 
codes can be changed to another single 
code for proper control of the terminal or 
computer. This is useful when matching the 
protocol of the TRS-80 with that of another 
system. ST80-lll has two features that are 
unique to term inal programs that I have 
seen. First it allows use of the system clock 
to keep track of the time a user has been 
logged on a bulletin board. It also will allow 
an amateur radio operator to monitor a fre­
quency for his call sign or any character 
string for which ST80-lll is programmed. 



When the character string is decoded , 
ST80-lll comes to life and prints everyth ing 
until it is deactivated again . This allows 
unattended monitoring of a radio frequen cy 
so the user receives all personal messages. 

Utilities 

Both Smart80d and ST80-lll have the fo l­
lowing two similar utility programs on thei r 
disk. The first creates a message for up­
loading to a bulletin board . The other takes 
a Basic program that has been down­
loaded and allows the user to delete ex­
traneous carriage returns and lines that are 
not needed in the Basic program. Both pro­
grams do the same job, but the ones that 
come with Smart80d have better prompts 
on the screen . Both programs also have a 
utility list of all possible 255 codes that can 
be sent or received in decimal and th ei r 
definitions. The Smart80d version also 
gives the codes' hex equivalent and its use 
in the TRS-80. 

ST80-lll also has the following utilities on 
disk: A program that creates a checksum 
for any file, which is used to see that a file 
has been received correctly; a program to 
generate the table that is loaded with ST80-

"Smart BOd and STB0-111 
do an excellent 
job of making 

the TRS-80 
a smart terminal." 

Ill contains the log-on message generator 
and can redefine control codes to eliminate 
possible conflicts between systems; and a 
program to convert a binary file to ASCII so it 
can be sent , and another to reverse the pro­
cess when a binary file is received . These 
last two programs are also capable of 
scrambling and unscrambling a file for 
a security transmission. There are also two 
programs to send and receive machine 
code programs in Intel Paper Tape Format. 
mat. 

Documentation 

The documentation provided with both 
programs is excellent. The Smart80d 
manual goes into more detail on the actual 
use of the software and the ST80-lll manual 
gives better examples of how it accesses 
various bulletin boards , The Source, and 
MicroNet. The documentation for Smart80d 
also comes on the disk in a file that can be 
printed on a printer or listed from DOS. 

Smart80d and ST80-lll do an excellent job 
of making the TRS-80 a smart terminal. 
ST80-lll has a few more features than 
Smart80d. Yet, Smart80d is much more 
cost-effective than ST80-lll.• 

,,- See List of Advertisers on page 354 

(your dictionary, that is) 

Now MICROPROOF can find and correct your 
spelling errors (before someone else finds them) _ 

• FAST: Proofs ten pages in less than one minute. 
• EASY 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 MIC ROPROOF proofreads your doc ument, 
displaying misspellings and typos o n the screen. Then MICRO­
PROOF displays each error separately, requesti ng you to enter 
the correct spe lli ng for each. You also have the option of 
displaying the error in context or adding the word to 
MI C RO PROOF's vocabulary . Fina ll y, MICROPROOF 
CORRECTS YOUR DOCUMENT. All in less than a minute. 

• NEW FEATURE: In correcting stage, user has option of 
displaying errors in context. 

• COMPREHENSIVE: MIC ROPROOF comes with a 50,000 
word vocabulary. That's eq uivalent to a Webster's Pocket 
Dictionary. And MIC RO PR OOF's dictionary is INFINITELY 
EXPANDABLE. You can add your own technical words and 
)argon. 

• EFFICIENT: A 50,000 word vocabulary is packed into 70,000 
bytes. (Fits easily on one 5 \1,i inch diskette.) Recogni zes pre fi xes, 
suffixes, hyphenat ion and comment lines. Li tera l dictionary also 
available. Requi res only 32K of memory and one single or do uble 
density 5 \1,i inch or 8 inch disk drive . 

• AFFORDABLE: Available in three fo rms: full y independent 
program to identify errors, independent program to identify and 
correct errors, or with a conversion program tha t will permit 
MICROPROOF to operate fro m within your own word 
processing software. 

PRICES 

TRS-80® Model I & Ill versions $89 .50 Correc ting Feature $60.00 
TRS-80® Model II version $ 149 .50 Word Processing Conve rsion 
CP/ M® ve rsion $200 .00 Scrips it® o r Elec tri c Penc il ® $35.00 

User's Manual (if separa te) $5 .00 

Master C harge and Visa accepted . No COD please. California res ident s add 6% sales tax . 

Contact your local dealer or write 10 C.S .I. fo r a brochure- spec ify type of mic rocomputer and 
word processing soft ware used . 

CORNUCOPIA SOFTWARE, INC. .,.. 310 

Post Office Box 5028 
Walnut Creek, Ca lifornia 94596 

(415) 893-0633 
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TUTORIAL 

Modify some popular machine langu_age utilities for duty in the Model III. 

Level II Utilities for the Model III 

Kenneth J. Bigelow 
4117 55th Ave. 
Bladensburg, MD 20710 

The Model Ill TRS-80, like the Model I, is 
supplied with two versions of Basic. 

Level I Basic is essentially the same in 
either machine. However, the Level II Basic 
used in the Model I has been replaced by 
Model Ill Basic in the Model Ill. This is an en­
hanced version of Level II Basic, with such 
features as a real-time clock/calendar. How­
ever, there are some important differences 
which affect both Basic and machine lan­
guage programs. 

The Model Ill ROM occupies 14K, rather 
than the 12K used by Level II. The new 
ROMs are addressed from 000 hex through 
37FF hex. The keyboard matrix still appears 
from 3800 through 3BFF, and the video dis­
play memory is still addressed from 3COO 
through 3FFF. As with the Model I, this 
leaves 48K (from 4000 through FFFF) for 
RAM . 

Because of the extra 2K of ROM, the disk 
drives and the parallel printer interfaces 
can no longer be addressed within the 
memory map. Instead, they are addressed 
as 1/0 ports. The appropriate ROM routines 
have been modified to account for this 
change, but any user program that handles 
these devices directly will no longer work . 

Only port FF was used in the Model I, and 
it handled data input and output through 
the cassette recorder, as well as the cas­
sette remote control. The Model Ill uses at 
least eight separate 1/0 ports and ignores 
the two least significant address lines when 
decoding them. The Model II therefore sees 
ports EO, E1 , E2, and E3 as being identical. 
This is critical for users who add their own 
peripheral equipment. 

The 1/0 ports used by the Model Ill are ED, 
E4, E8, EC, FO, F4, F8 and FF. The address­
ing scheme causes each of these 1/0 as­
signments to occupy four port addresses, 
so that no external port is allowed to oc-
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cupy a port address above OF. 
The third major difference is the amount 

of housekeeping RAM used. The Basic pro­
gram is placed into RAM immediately fol ­
lowing the housekeeping assignments 
which start at 4000. In Level II , the Basic 
program starts at address 42E9. The Model 
Ill requires more housekeepi ng space; 
Basic programs for it begin at 43E9. This 
means that the Model Ill has 256 fewer 
bytes (memory locations) available for pro­
gram and variable storage than the Level II 
machine. 

The reduced program space cal ls for revi­
sion of several Basic programs before they 
can be run on the 16K Model Ill. Specific 
changes are provided on a sheet enc losed 
with the machine. Once these changes are 
made, the Basic programs run with no fur­
ther trouble. 

Revising Machine Language Programs 

Some machine language programs have 
problems beyond over-lengthy lines or stor­
age requirements. Radio Shack lists three 
different categories of machine language 
(System) programs: those that will work cor­
rectly; those that should be replaced with 
an alternate program supplied by Radio 
Shack; and those that will not work and for 
which no replacement program is in the 
works. Th is last category includes Micro­
chess, the Editor/Assembler, and T-Bug. It 
also includes some System programs writ­
ten by others for the TRS-80, such as the 
TRS232 and Formatter programs. 

I wanted to be able to use these programs 
on the Model Ill , so I set about finding out 
exactly what was wrong with each , in terms 
of the Model Ill machine. 

My first requirement was to get printout 
dumps of T-Bug, the Level II ROMs, and the 
Model Ill ROMs. This would allow me to 
trace through specific sections of each for 
comparison so I could determine what 
changes to make. To do this, I needed to get 
either TRS232 or Formatter working , to 
drive the printer (a Model 43 teletype) from 

the Model Ill computer. This, in turn, meant 
that I would have to get T-Bug working so I 
could find the changes I needed to make to 
the printer driver. 

I tried loading T-Bug into the Model Ill , 
just to see what would happen. To my very 
great surprise, only two functions did not 
work, and they were the cassette opera­
tions P (Punch) and L (Load). All other func­
tions worked correctly, so I was able to use 
the M (Memory) function of T-Bug to look 
around in ROM and the housekeeping part 
of RAM . I was also able to use T-Bug to 
modify the printer driver routines. 

The TRS232 program is designed to allow 
the TRS-80 to drive an RS232 converter (sup­
plied with the program tape), using the cas­
sette output cable. This allows the user to 
connect any RS232 printer to the computer 
without including the expansion interface. 
The same hardware can also drive a 20 milli­
amp current loop for printers accepting this 
type of interface. 

The Formatter program is a more ad­
vanced driver program that uses the same 
hardware, but incorporates some extra 
bells and whistles. Both programs use the 
printer device control block, and modify the 
driver routine address in that block. This 
means that either program allows the com­
puter to respond to LPRINT and LUST com­
mands, even though the Radio Shack print­
er is not connected to the system. 

Using T-Bug, I found that the device con­
trol blocks were in the same place, but that 
the driver routine addresses had changed. 
Both TRS232 and Formatter use these ad­
dresses, so it was no wonder that the pro­
grams would not work. Unfortunately, the 
TRS232 program also has some calls to a 
Level II ROM routine called Port. This rou­
tine is not in the same location in the Model 
Ill. No such calls exist in Formatter, how­
ever, so I was able to correct all ROM inter­
actions by adjusting the driver addresses 
called for the keyboard and video display. 

One more change was required to get 
Formatter working properly: The Model Ill 



system clock is 14 percent faster than the 
Model I clock. Bit timing for the interface is 
accomplished through software, so I had to 
change the timing delay constants for the 
baud rates I wanted. The result was a per­
fectly operating Formatter program. 

Because the Formatter program is sup­
plied as a Basic program which POKEs the 
machine language program into high mem­
ory, it is very easy to modify. A few changes 
to some data statements will solve the 
problem. Then, when the Basic program is 
run , the resulting machine language pro­
gram will be corrected. 

The first change involves two calls to the 
video driver routine in ROM . In the Level II 
machine, this rout ine appeared at 0458 hex. 
In the Model Ill , it has been moved to 0473 
hex. To make the change, locate lines 3480 
and 3540 in the Basic program. In each line, 
the number 88 must be changed to 115. 

The second change is to the keyboard 
scanning routine. Formatter originally con­
tained this call to correct a keyboard 
bounce problem in the early Level II ROMs. 
The problem has long since been corrected , 
but the routine may still be used if desired; it 
resets the printed line count each time the 
Clear key is pressed. The same result may 
be obtained by typing in the command: 
LPRINT CHR$(3). 

If you choose to use this function , 
change the calling address in ROM. In Level 
11 , the address was 03FB hex; in the Model 
Ill it is 3400 hex. Change the sequential 
numbers 251,3 to 13,52 in line 4780. 

The final change is to line 5300. Each de­
lay constant must be multiplied by a factor 
of 1.143. The resulting line is: 5300 DATA 
703,574,514,254,167,123,58,26,9,1. I could 
not test all the values, of course, but 254 
works perfectly for 300 baud. 

With Formatter working , I was able to get 
a complete dump of the Model Ill ROMs. 
Then I could tackle the cassette functions 
of T-Bug. 

Since only the cassette functions gave 
me trouble, I located and ciisassembled the 
cassette control routines in Level II, Model 
Ill , and T-Bug for comparison . I found that 
the T-Bug routines made no attempt to cal l 
any ROM routines at all. Instead, all T-Bug 
operations are performed independently , to 
avoid interactions between Basic and 
T-Bug. Only one program can use either the 
keyboard or cassette interface at a time, so 
why not use ROM routines? 

I found that the entry points for all but 
one Level II routine were preserved in the 
Model Ill. The last entry point is the routine 
to turn on the cassette motor. In Level II , 
this is a separate routine, but in the Model 
111, it is incorporated into the routines that 
write or search for the header on tape. Ex-

"With Formatter working, I was able 
to get a complete dump of the Model Ill ROMs." 

ADDRESS NEW BYTE 

4644 12 
4645 02 
4547 96 
4648 02 
4649 00 
464A 00 
4648 00 
464C 00 
4698 C3 
4699 F8 
469A 01 
46DE 12 
46DF 02 
46EB CD 
46EC 87 
46ED 02 
46EE C3 
46EF FB 
46FO 46 

473F C3 
4740 F8 
4741 01 
4782 C3 
4783 35 
4784 02 
478C C3 
478D 64 
478E 02 

Table. 1. Required Changes to T-Bug. 

cept for this difference, T-Bug cou ld be run 
on either machine, once modified. 

A fast check of the Model Ill dump 
showed that the address of the Level II turn­
on routine was harmless. It contains an 
XOR A instruction (which clears the A 
register) , followed by a RET (return from 
subroutine) instruction. In the Model Ill , this 
amounts to a dummy subroutine cal l and af­
fects nothing of any importance. Therefore, 
this cal l can be left in the Model Ill version 
of T-Bug, and the Level II version will be 
identical. All I had to do was locate the 
points in T-Bug where the ROM calls cou ld 
be inserted to replace the original T-Bug 
routines. This was not difficult , and only 28 
bytes need be changed. 

The locations of the changes and the new 
data to be used are shown in Tab le 1. For all 
these changes, T-Bug can modify itself 
because all the changes are in the L and P 
routines with in T-Bug. The M function sti ll 
works properly in either machine. No inter­
action occurs while the changes are being 
made. 

The modifications to T-Bug may be made 
on either machine, and the mod ified pro­
gram is then transportable to either ma­
chine. It may be used to save itself on tape 
(use the command P 4380 4824 43AO name). 
Furthermore, it wil l work at either 500 baud 
or 1500 baud on the Model Ill. 

Some Precautions 

Even though T-Bug will now work prop-

erly on the Model 111 , there are a few precau­
tions to take. These are required because 
T-Bug overlaps the input buffer and the 
start of the Basic program buffer. 

The main requirement in the Model Ill is 
that T-Bug not be entered while a Basic pro­
gram is present, or vice-versa. The moment 
one is loaded, the other will be wiped out. 
By the same token, a long input line, even in 
the absence of any Basic program, will 
make inroads into T-Bug. And , the moment 
you define a variable, T-Bug is shot. 

The remaining precaution involves the 
Reset button. In the Model Ill, this is a true 
cold-start reset ; no pointers or Basic pro­
gram will be preserved. However, except for 
setting a few nulls to indicate no program in 
the program space, memory is not altered 
as it is sized. This means that most ma­
chine language programs will be un­
changed. Unfortunately, this is not true of 
T-Bug ; those nulls write over the command 
structure of the program, and the only com­
mand that will sti ll work is R (register dis­
play). Therefore, T-Bug must be reloaded 
following reset in the Model Ill. 

The changes in T-Bug are required 
because the Model Ill does not handle cas­
sette control in the same way as the Model 
I. Cassette data, both input and output, is 
still performed through port FF. However, 
the motor control function has been dis­
placed to port EC, along with the clock con­
trol and the video mode select. Bit 0 turns 
the clock display on or off, bit 1 turns the 
cassette motor on or off, and bit 2 when set 
selects 32 characters per line. Bits 3 and 5 
are preset during initialization, but I have 
not been able to determine what function 
they perform. Memory location 4210 hex 
(16912 decimal) contains a copy of the last 
byte sent to port EC. By changing a bit in 
location 421 O as a direct command, either 
the display format or the c..;lock display may 
be controlled. The Ready routi ne will always 
turn off the cassette motor. 

I was unable to load Microchess into the 
Model Ill. This program seems to occupy 
most, if not all , of the housekeeping sect ion 
of RAM , and disturbs some pointers before 
it can be run. As a result, any attempt to 
load Microchess results in a loss of all con­
trol , followed by the cassette query on the 
screen. 

What Else Can Be Done? 

From what I have learned about the 
Model Ill , it seems that any machine lan­
guage program that resides above address 
43E9 and calls ROM routines (from their 
normal entry points) to control peripheral 
devices will work as well on the Model Ill as 
the Level II. 

Programs that attempt to directly access 

80 Microcomputing, September 1981 • 183 



[ill~~[IB[illrnJ~TI 
SOFTWARE 

ULTIMATE SOFTWARE PLAN 
We'll match any advertised pri ce 
on any item that we carry. An d if 
you find a lower price on what you 
bought w ithin 30 days of buyi ng 

Combine our price protection 
w ith th e ava ilability of full profes­
sional support and our automatic 
update service and you have the 
Ultimate Software Plan. it, just show us the ad and we' ll 

refund th e difference. It 's a convenient, uncomplicated, 
log ical way to get your software. It 's that simple. 

CP/M " 

ARTIFICIAL INTELLIGENCE 
Medical(PAS-3) . . .. SB49/ $40 
Dental (PAS-3) . . .. $B49/ $40 

ASYST DESIGN 
Prof Time B illi ng ...... $5 49/ $40 

v Genera l Subroutine ... S269/ $40 
v Application Utilities ... S439/ S40 

COMPLETE BUS. SYSTEMS 
Creator . S269/ S25 
Reporter. .. S 169/ S20 
Both . . S399/ S4 5 

COMPUTER CONTROL 
Fabs (B-tree) . S 159/S20 
UltraSort II . . s 159/ S25 

COMPUTER PATHWAYS 
Pearl(level 1). $ 99/ $25 
Pearl (leve l 2) . . .. S299/ S40 
Pearl (leve l 3) ........ S549/ S50 

DIGITAL RESEARCH 
CP/ M 2.2 
NorthStar. . . .. S 149/ $25 
TR S-BO Model II (P+ T)S159/ S35 
Micropolis ........... S 169/ $25 
Cromemco . . .. s 1B9/ S25 
PL/ I-BO . . .. $459/ $35 

v BT-BO . S 179/ S30 
Mac ................ s B5 / S 15 
Sid .. s 65/ S15 
Z-S id . s 90/ S15 
Tex .. . ... S 90/ S 15 
DeSoool. .......... s 50/ S 1 O 

D.M.A. 
Ascom . 
OMA-DOS . 
CBS .. 
Formu la . 

. ..... s 149/ $15 
. .. s 179/ $35 

. ... $369/ $45 
. $539/ $45 

GRAHAM-DORIAN 
General Ledger . . .... S 729/ $40 
Acct Receivable . . . s 729/ $40 
Acct Payabl e . . ... $729/ $40 
Job Costing . . . . ... s 729/ S40 
Payroll 11. . . . . .. s 729/ S40 
Inventory II . . .. s 729/ $40 
Payroll . . ...... S493/ S40 
Inventory .. . ..... $493/ $40 
Cash Register ........ S493/ S40 
Apartment Mgt . S493/ S40 
Surveying . . . S729/ S40 
Medical . . S729/ $40 
Dental . . ... s 729/ $40 
MICRO-AP 
S-Basic .............. S269/ S25 
Selector IV . . . S469/ S35 

MICRO DATA BASE SYSTEMS 
HOBS . . ..... S269/ S35 
MOBS ....... .... ... S795/ S40 

v DRS or ORS or RTL ... $269/ S 10 
MOBS PKG ... s 1295/ S60 
MICROPRO 
WordStar . . . S319/ S60 
Customization Notes . . S B9/ Sna 
Mai l-Merge . . s 109/ $25 
Word Star I Mail-Merge S4 19/ SB5 
DataStar. .. S249/ S60 
WordMaster . s 11 9/ S40 
SuperSort I . . .. S 199/ $40 

v' (New items or new prices) 
CP/ M users: specify disk systems and formats. Most formals available. 

MICROSOFT 
Basic-BO . . s 2B9/ S30 
Basic Compiler . . S329/ S30 
Fo rtran-BO . . . .. S349/ S30 
Cobo l-BO . . .... S574/ S30 
M-Sort. .. s 124/ S30 
Macro-BO . . . s 144/ S20 
Ed it-BO ...... s B4/ S20 
MuSimp/ MuMath .... S224 / S25 
Mulisp-BO . S174 / S20 

ORGANIC SOFTWARE 
v TextWriter Ill . S 11 1/ $25 

DateBook II S269/ S25 
v Milestone .. . .. S269/ S30 

OSBORNE 
General Ledger. s 59/ S20 
Acct Rec/ Acct Pay . . s 59/ S20 
Payroll w/ Cost . . s 59/ S20 
All 3 . . ... $129/ S60 
All 3 + CBASIC-2 .. S19g/ S75 

PEACHTREE ' 
General Ledger . . . . S399/ S40 
Acct Receivabl e . . ... $399/ $40 
Acct Payable ......... S399/ S40 
Payroll . . ... S399/ S40 
Inventory . . ... S399/ S40 
Surveyor. . ... S399/ S40 
Property Mgt. ... S 79"/-$40 
CPA Client Write-up ... $ 799/ $40 
Mailing Address . . ... S349/ S40 

SOFTWARE WORKS 
Adapt [COOS to CP/ M). S 69/ Sna 
R• tfor .......... .. ... S B6/ Sna 

SOHO GROUP 
MatchMaker . 
WorkS heet. 

. . S 97 / $20 
. s 177 / $20 

STRUCTURED SYSTEMS 
GL or AR or AP or Pay .. S599/ S40 
Inventory Control . . . S599/ S40 
Analyst. , s 199/ S25 
Letteright. .. s 179/ S25 
OSorl . . S B9/ S 20 

SUPERSOFT 
Diagnostic I .......... s 49/ S20 
Diagnostic II . . . s B4 / S 20 
Disk Doctor. ........ s B4/ S20 

v Forth (BOBO or ZBO). . . s 149/ S30 
Forl ran . . .. S219/ S30 
Fortran w/ Ratfor. . S2B9/ S35 
Other. . less 10% 
TCS 
GL or AR or AP or Pay .. s 79/ S25 
All 4 . . S 269/ $99 
UNICORN 

v Mince . 
v Scribble . 
v Both . 

Amethyst . 

.. ..... $149/ $25 
. S 149/ S25 

. . S249/ S50 
S299/ S75 

WHtTESMITHS 
" C" Compiler . 
Pascal [ incl " C"). 

. .. $600/ $30 
. SB50/ $45 

" DATA BASE" 
FMS-BD . 
dBASE II 
Condor. 
Condor II . 
Access/ BO .. 

. S649/ S45 
.. . ... $629/ $50 
...... S599/ S30 

. SB99/ S50 
S749/ S50 

" PASCAL" 
Pasca l/ MT+ .. . S429/ S30 
Pascal/Z . . S349/ S30 

v Pascal/ UCSD 4.0 . . . S429/ S50 
v Pasca l/M .. ... ....... s 1B9/S20 

"WORD PROCESSING" 
Word Search . . .. s 179/ $50 
Spel lGuacd .......... S229/ S25 
VTS/ BO . . S259/ S65 
Magic Wand . . .. S2B9/ S45 
Spell Binder. ........ $349/ $45 
"OTHER GOODIES" 
The Last One . . $549/ $95 
SuperCalc . . . . $269/ $50 
Target. . S 1B9/S30 
BSTAM . . S 149/ S15 
BSTMS . . S149/ S15 
Tiny "C". . ...... S B9/ S50 
Tiny " C" Compi ler . . S229/ S50 
CBASIC-2 . . . S 9B/ S20 
Nevada Cobol . . . s 129/ S25 
MicroStat . . S224/ S25 
Vedil . . ....... S 105/ S 15 
Mi niMode l. ... $449/ S50 
StatPak . . ... $449/ S4 0 
Micro B + . . .... S229/ S20 
Raid . . ......... S224 / S35 
String/ BO . . $ B4 / $20 
String/ BO [source) ..... $279/ Sna 

APPLE II " 

INFO UNLIMITED 
EasyWriter . 
Datadex . 
Other. 
MICROSOFT 

. $224 

. $349 
... less 15% 

Softcard [Z-BO CP/ M) .. S259 
Fortran .............. $1 79 
Cobol . $499 

MICRO PRO 
Word star. . . S269 
Mail Merge .... ... .... s 99 
Wordstar/ Mai lMerge .. $349 
SuperSort I. .. S 159 

PERSONAL SOFTWARE 
Visicalc 3.3 . . ..... s t 59 
CCA Data Mgr. ....... S B4 
Desktop/ Plan II .. .. . S 159 
Visiterm . .. ........ s 129 
Visidex . . s 159 
Visiplot. . S 149 
Visitrend/Visiplol. .. S229 
Zerk .. . S 34 

PEACHTREE• 
General Ledger. ... S224 / S40 
Acct Receivable . . .. . $224/ $40 
Acct Payable . . .. S224/ S40 
Payroll . . . S224/ S40 
Inventory . . .. S224/ S40 

"OTHER GOODIES " 
dBASE 11 . . . . . . . . . . . $329/ $50 

v VU #3 (use w/Visicalc) . s 79 
Super-Text II . . .... s 127 
Data Factory . . . S 129 
DB Master. ..... .... . $1B4 
OEM (complete 

accting ). S399 
Charles Mann ........ less 15% 
STC . . less 15% 

ORDERS ONLY- CALL TOLL FREE VI SA • MASTERCHARGE 

1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 
Overseas-add S10 plus additional postage • Add S2.50 postage and handling per each item • California 
residents add 6% sales tax • All ow 2 weeks on checks. C.O. D. ok • Prices subject to change without no tice. 
All items subject to avai labi lity • ® -Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 666-7677 

lnt'I TELEX 499-0032 BVHL Attn : DiscSoft • USA TELEX 194-634 BVHL Att n: DiscSoft • v 440 
TWX 910-321-3597 BVHL Attn : DiscSoft 
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peripheral devices must be rewritten to ac­
commodate the changed addressing meth­
od. If possible, they should use the built-in 
ROM routines, so they can be made trans­
portable. 

Programs that occupy low memory (4000 
through 42E9) cannot be used at all in the 
Model Ill. Programs that occupy memory 
from 42E9 through 43E9 might be used, with 
care. 

Programs that use critical software tim­
ing loops must be modified to account for 
the faster clock of the Model Ill. Any delay 
constants must be multiplied by a factor of 
1.143 to accomplish this. 

Basic programs with more than 256 bytes 
of free memory may be transported directly 
to the Model Ill. A Basic program that does 
not meet this criterion must be shortened 
before it can be successfully run on the 
Model Ill. When shortening a program, re­
member that memory is allocated dynamic­
all y during run time to handle GOSUBs, 
For .. . Next loops, parentheses, etc. Thus, 
memory size will be larger when the pro­
gram halts than while it is running .• 

SUPER "COLOR" WRITER 
At last, a full featured. fas\ word processing syslem for the 
TRS-80 (TM) Color Computer & Line Prin\er VII. The Super 
Color Writer writes Letters. Memos, Checks, Invoices. 
Essays with page numbers. Addresses Envelopes etc • 
Screen Display Option • Key Beep • Block Move • Delete • 
Insert • Scroll • Correct • Quick Paging • Word Count • 
Search • And More • 16K Color or 16K Extended Basic • 
Add 32K Super Color Ram for Big Jobs . 
CASSETTE AND COMPLETE DOCUMENTATION .. $49.95 

RAM EXPANSION KITS FROM $19.95 
MEMORY EXPANSION FOR TRS-80 MODEL I, Ill & 

COLOR COMPUTER 
INCLUDES RAM TEST PLUGS INSIDE COMPUTER 
Model Il l & I 16K memory upgrade kits • guaranteed . $19.95 
Super Color Ram-0416: 4K lo 16K kil complete ... $19.95 
Super Color Ram-1632: 16K 10 32K kit complete ... $79.95 
Super Color Ram-0432: 4K to 32K kit complete .. . $99.00 
Includes instructions • Model 114K add $4.00 for dip shunt 

GAME & EDUCATION CASSETTE PACKS 
Model Ill • Color Computer • Model ULll • 16K Required 

• • • Ultra Quality sound and graphics • • • 

COMBAT3-PAK ................. CASS-S24.95 
Three Super·Act ion Real Time Two Player Games 

Stellar Battle • Galact ic Blockade 2·1-0 Combat 

ADVENTURE 3-PAK . . CASS-$24.95 
A Tr ilogy of Fantasy Adventures Forsaken Gullch • 
Dazmar: World o f Doom • World Under The Cimeeon Moon 

VEGAS 4-PAK . .......... . ..... CASS-$24.95 
Why fly to Vegas? You· 11 have it at home! • Keno • 
One Arm Bandit • Casino Craps • Up and Down the River 

CHILDREN$ EDUCATION 3-PAK .. . .. CASS-$24.95 
Give your children a head start • Kid's math primer • 
Adventures in Storyland Hangman - a fun word game 

--- .4!fA I VIS4 ~ 
[' TRS-80 is a registered trademark of \he Tandy Corp) 

Specify computer type • add $3 DD sh1pp1ng & handling 
MN residents and 5° o sales tax • send check or M 0 to 

NELSON SOFTWARE SYSTEMS, INC • DEPT. 808 
P.O. BOX 19006 • MPLS, MN 55419 • 612/927-0511 

...- 4BO 



DISKlll 
100% Compatible 

Model 111 Disks 
Complete Business 
System includes: 
48K TRS-80™ Model 
Ill, Disk Ill™ 2 Drive 
System, TRSDOS 
and Manual. 

$1882 

DISK Ill Single 
drive assy 1 $599.00 

DISK Ill Two 
drive assy 864.00 

DISK Ill Assy 
w/out drives 435.00 

TRSDOS™ & 
Manual 21.90 

External drives 
(3 & 4) 299.00 

IMMEDIATE DELIVERY - COMPARE AND SAVE 
VR Data's DISK Ill features: 
• Com pletely compatible with TRSDOS 
• State-of-the-art circuitry 
• Fully tested, calibrated & burned-in 
• Up to 4 drive configuration 
• Heavy duty linear power supply 
• Warranty 120 days - 100% parts and labor 

Peripherals 
Epson MX80 
Epson MX80FT 
Microline 80 
Centronics 739 
Starwriter 25 (P) 
RS-232 Model 111 
Lexicon Modem 

• Instal lation with simple hand too ls 
• Optional 80 tk and 2 sided drives 

lDISK Il l sing le drive assembly includes: one 40 
track 5V•" double density drive, power supply, 
controll er, mount ing hardware, and applicable 
cables. 

MODEL I/Ill $299 $485.00 Drivew/PS & Enc 
600.00 
425.00 Fully Compatible 
750.00 120 day warranty 

1395.00 Easy installation 
75.00 80 tk or 2 sided $419.00 

125.00 80 tk & 2 sided 549.00 

IF YOU DON'T SEE IT ADVERTISED CALL US AND ASK FOR IT. 
PUBLISHED PRICES REFLECT CASH DISCOUNT. 
ALL PRICES ARE SUBJECT T O CHANGE WITHOUT NOTICE. 

TRS-80 and TRSDOS are t rademarks of Tandy Corp . 
DISK Ill is a trademark of VR Data Corp . 
Dealership available. To order call toll free-800 345-8102 or (215) 461-5300 in PA. 

OTHER PRODUCTS 

TRS-80 Color 
Computer 16K 

Disk & Other 
Mysteries 

Basic & Other 
Mysteries 

The Custom 
TRS-80 

Superbrain 64K 
9112 x 11 paper-case 
Ribbons 

$525.00 

22.50 

29.95 

29.95 
2849.00 

29.95 
QUOTE 

VR Data Corporation 
777 Henderson Boulevard • Folcroft, PA 19032 1• 1~1 
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UTILITY 

An Assembly code program that keeps the computer, not the user, 
number crunching. 

Base Conversions 

James Yowell Yelvington 
811 East Will Rogers Drive 
Stillwater, OK 74074 

No doubt there are good reasons why 
the TRS-80 was designed to utilize 

several different number formats. Whatever 
the reasons, this multiplicity would chal­
lenge even such a polyglot as the lo­
quacious 'droid See Threepio. And as for 
mere humans, how can we expect to cope? 

Not long after I bought my computer, it 
began to dawn on me that I was doing near­
ly as much computing for it as it was doing 
for me. This unexpected situation struck me 
as both paradoxical and unfortunate, but 
there seemed little I could do about it. The 
computer was inflexible about its numbers: 
When it wanted decimal, it had to have deci­
mal ; when it wanted split decimal, nothing 
else would do. The case was further compli­
cated by various utility programs I had 
bought-they refused to speak anything 
but hexadecimal. 

For awhile I endured the situation. I 
learned to translate numbers fairly quickly 
and accurately by using either direct Basic 
commands or a small calculator which I 
kept near the computer. Then I decided to 
write a Basic program to do the conver­
sions. 

What I really needed was a machine lan­
guage program. Such a program could be 
stashed in high memory where it would be 
out of the way of Basic and other programs, 
and would be easily accessible. It would not 
interfere with Basic variables, would not 
disappear on system re-initialization , and 
would be faster than a Basic program. 

I looked through software ads in various 
computing magazines to see if I could lo­
cate a suitable program of this kind , but I 
had no success. My choice was to write my 
own. 
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Number Formats 

As a first step in planning the program I 
reviewed the various number formats used 
when computing with the TRS-80. The first , 
simplest, and most obvious is plain deci­
mal. Numbers such as 21808, - 149, and 
17.54 are quite familiar and present no prob­
lems. 

Another format is exponential notation, 
which is often used for very small or very 
large numbers. While scientists and engi­
neers feel comfortable with them, most lay­
men find numbers like -5.12E+ 22, 
4.659E-08, - 6.2530 - 12, and 1.1090 + 26 
rather peculiar at first sight. They are not 
really very difficult, however. 

The letter indicates the amount of stor­
age the computer allots for the number, 
which in turn determines the maximum 
number of significant digits . Single ­
prec ision numbers (E) have up to six signifi ­
cant digits; double-precision (0) have up to 
17. The signed number following the letter 
tells how many places to move the decimal 
point to the right ( +) or to the left ( - ) in 
order to arrive at the actual value of the 
number. 

The operand of Basie 's PEEK function 
(and the first operand of the POKE state­
ment) is another form. For systems with 16K 
or less of memory, ordinary decimal inte­
gers are used. For larger systems, however, 
addresses higher than 32767 are represent­
ed by negative integers which are found by 
subtracting 65536 from the actual , or abso­
lute, address. Thus, the address following 
32767 is given as - 32768 in the PEEK func­
tion , and the highest allowable address 
(65535) is given as - 1. 

Split decimals are used primarily when 
POKEing the starting address of a machine­
language subroutine into reserved memory. 
They are used to set up a call from Basic 
through the USR(n) function. This format 
consists of an ordered pair of decimal 
numbers derived from the absolute form of 
the address. The address is divided by 256. 

The first number of the ordered pair is the 
remainder; the second number is the inte­
ger part of the quotient. The address 31279, 
for example, is given as the pair 47 and 122 
(least and most significant bytes, respec­
tively). 

Computing Hex Numbers 

The hexadecimal , often abbreviated as 
hex, format occurs most commonly as a 
four-digit representation of a two-byte 
memory address. It also may be found as a 
two-digit representation of the contents of 
a single byte in memory or in a register. The 
hex format is commonly used in machine 
language programs. 

To computer hex, the decimal number is 
divided by the largest power of 16 that will 
go into it. The first hex digit is the integer 
part of the quotient. The second digit is 
derived from the remainder, which is divid­
ed by the next lower power of 16. The se­
cond hex digit is the integer part of this quo­
tient. 

The process continues through the final 
division by 16 to the zero power (which 
equals one and never leaves a remainder). 
Hex digits whose values are greater than 
nine are represented by the letters A-F, 
which represent 10-15, respectively. Hex 
numbers are often followed by the letter H 
to distinguish them from decimal numbers. 
The decimal numbers 2857 and 51208, for 
example, are expressed in hexadecimal for­
mat as B29H and C808H . 

Binary Numbering 

Binary is the most basic and elemental 
language which the computer knows. The 
other numeric formats are simply alterna­
tive ways of expressing binary information 
for the convenience of human operators. 
Binary numbers appear as strings (often 
rather lengthy) of ones and zeros. 

No matter how hard it is to understand 
binary numbers, there are times when you 



Osborne 
AWAKENS the TRS-80M 

and Puts it to Work. 
All too often, computer users who've been used to entertainment programs have trouble 
coming up with ideas for practical computing. Your computer plays space games well 
enough, but when you have a down to earth problem like the future of an investment or 
federal withholding taxes, can it perform? It can now. 

Osborne/McGraw-Hill introduces Some Common BASIC Programs for the TRS-80™. This book 
contains 76 short, brilliantly documented programs that you can key directly into with yourTRS-80™ 
computer. You'll get a lot of math power including personal finance, taxes, and statistics. All the 
progams are listed below. 

Future of an Investment 
Future Value of Regular Deposits (Annuity) 
Regular Deposits 
Regular Withdrawals from an Investment 
Initial Investment 
Minimum Investment for Withdrawals 
Nominal Interest Rates on Investments 
Effective Interest Rate on Investments 
Earned Interest Table 
Depreciation Rate 
Depreciation Amount 
Salvage Value 
Discount Commercial Paper 
Principal on a Loan 
Regular Payment on a Loan 
Last Payment on a Loan 
Remaining Balance on a Loan 
Term of a Loon 
Annual Interest Rate on a Loon 
Mortgage Amortization Table 
Greatest Common Denominator 
Prime Factors of Integers 
Area of a Polygon 
Parts of a Triangle 
Analysis of Two Vectors 
Operations on Two Vectors 

Angle Conversion: Radians to Degrees 
Angle Conversion: Degrees to Radians 
Coordinate Conversion 
Coordinate Plot 
Plot of Polar Equation 
Plot of Functions 
Linear Interpolation 
Curvil inear Interpolation 
Integration: Simpson's Rule 
Integration: Trapezoidal Rule 
Integration: Gaussian Quadrature 
Derivative 
Roots of Quadratic Equations 
Real Roofs of Polynomials: Newton 
Roofs of Polynominals: Half-In terval Search 
Trig Polynomial 
Simultaneous Equations 
Linear Programm ing 
Matrix Addition. Subtraction. Scalar Multiplication 
Matrix Multiplication 
Matrix Inversion 
Permutations and Combinations 
Mann-Whitney U Test 
Mean. Variance. Standard Deviation 
Geometric Mean and Deviation 
Binomial Distribution 

Poisson Distribution 
Normal Distribution 
Chi-square Distribution 
Chi-square Test 
Student's I-distribution 
Student's I-distribution Test 
F-distribution 
Linear Correlation Coefficient 
Linear Regression 
Multiple Linear Regression 
Nth Order Regression 
Geometric Regression 
Exponential Regression 
System Rel iability 
Average Growth Rate. Future Projections 
Federal Withholding Taxes 
Tax Depreciation Schedule 
Check Writer 
Recipe Cost 
Map Check 
Day of the Week 
Days Between Two Dates 
Anglo to Metric 
Alphabetize 

----~------------------------------------------------~----------------------------~---~~~ 
Some Common BASIC Programs ed. by Lon Poole: 

TRS-80 'M level II edition - #54-3, $14.99 D 
PET/CBM"' edition - #40-3, $14.99 D 
General ized BASIC edition - #06-3. $14.99 D 
Atari™ edition - #53-5, $14.99 D 

Make check payable to: OSBORNE/McGraw-Hill 
630 Bancroft Way. Berkeley. CA 94710 Dept. KT1 

,,.559 

Practical BASIC Programs ed. by Lon Poole 
Contains 40 additional programs with a wide 
range of home and business applications. (Gen­
eralized BASIC edition only) #38-1. $15.99 D 

Phone: (415) 548-2805 
TOLL FREE: 800-227-2895 Outside California 

Name __________________________________________ _ 

Address _______________________________________ _ 

City/State/Zip ---------------------------------

Plus D .75/item 4th class D $1 .50/item UPS D $2.50/item Air Mail D $10.00/item Overseas 
(California Residents add applicable tax.) D Please send me your free cata log. 

Total amount enclosed $. _______ or charge my D Visa D Mastercard # _____ __ Exp. Date 

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

,,- See List of Advertisers on page 354 80 Microcomputing, September 1981 • 187 



"You can't tell two's 
complement . .. by appearance alone. 
Context reveals the format." 
can 't avoid using them. For example, if you 
want to use the cassette port for sound ef­
fects, you must control the status of indi­
vidua l binary digits. These digits affect bits 
within the byte that outputs through the 
port. 

Binary numbers are computed from deci­
mal by the same method that hex numbers 
are. Of course, division is by powers of two 
rather than 16. 

A special type of binary is "two's comple­
ment," which is used internally by the com­
puter to represent signed integers. Such in­
tegers are used as operands for various 
Basic and machine language instructions. 
In Basic they are also used for integer vari­
ables. Machine-language programmers 
often have to deal with this format, though 
Basic programmers generally can avoid it. 
(Knowledge of it does help to explain cer­
tain Basic operations. To learn more about 
two's-complement numbers, see William 
Barden's TRS-80 Assembly-Language Pro­
gramming published by Radio Shack.) It 's 
worth noting that you can't tell two's com­
plement from regular binary or even hex by 
appearance alone. Context reveals the for­
mat. The binary number 1110 0101 could 
mean 229 (absolute) or - 27 (two's comp le­
ment). 

A further complication of binary is the 
floating-point format used internally by the 
computer to represent single and double­
precision Basic variables. Conversion to 
floating point is not simple. If you're inter­
ested in learning more about it, see Wes 
Thielke's article " ROM Routines," 80 Micro­
computing, Feb. 1980. 

Writing the Program 

This conversion program, called CON-

VRT, is designed to be short , fast , and con­
venient. It provides the most frequently 
needed conversions, and many that are less 
common. 

CONVRT displays results clearly, using 
only a small part of the screen so that prior 
conversions can remain on display. 

"No matter what 
outlandish dialect the 

computer speaks, I can 
force it to trans/ate." 

Conversions can be performed one-to­
one on demand, rather than presenting 
multiple conversions from a single input. As 
far as practical, conversions are available in 
both directions. Direct conversions are not 
provided if two or three conversions can ac­
complish the same resu lt. 

Specific Conversions 

Dec imal to hex and the reverse are in­
cluded, as are hex to binary and vice versa 
for si ngle bytes. Since my system has over 
16K of memory, CONVRT has absolute-to­
PEEK and the reverse conversions. Be­
ca use of the difficulty of convert ing 
decimal integers and floating point num­
bers to their interna l storage formats, CON­
VRT includes these conversions, but only 
with hex output. 

Where possible I use ROM routines to cut 
down on programming and space req uire­
ments. I also employ the RST 48 vector to 
provide a one-byte call to the frequently 
used video display routine at 28A7H in 

2·25 Define ROM routine ent ry points and reserved RAM locations. Labels Ml through M9 identify 
arithmetic transfer, conversion , and computation routines in ROM. Labels RM1 through RMB 
identify reserved RAM locations. 

27·30 Set up access to CONVRT through Get. 
31·44 General setup routin e. 
45·62 Main menu. Di splay main prompt , scan keyboard, jump to main routines. 
63·71 Return routine. Exit to Basic or system monitor. 
72.79 Secondary menu for B command. Display prompt . scan keyboard , jump to subordinate routines. 

80·121 Perform byte conversion from binary to hex . 
122·163 Perform byte conversion from hex to binary. 
164-215 Perform decimal to hex (two·byte) conversi on . 
216·257 Perform hex to decimal (two-byte) conversion . 
258·267 Secondary menu for N command . Display prompt , scan keyboard, jump to subordinate routines . 
268·293 Di splay internal format of integer (I n hex). 
294-318 Di splay internal format of si ngle·precis ion number (i n hex). 
319·342 Display internal format of double·precision number (in hex). 
343-350 Secondary menu for P command. Display prompt , scan keyboard , jump to subordinate routines. 
351·365 Perform absolute to PEEK address conversion . 
366-399 Perform PEEK to absolute address conversion. 
400-453 Various utility subroutines called by main or secondary routines . 

454 Reserve stack space. 
455·495 Define messages and parts of messages for display. 
496·498 Reserve memory for storage. 

Table 1 
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ROM. 
For convenience, I use a Disk Basic com-_ 

mand vector to set up access to the pro­
gram from Basic through the Get com­
mand. There is single keystroke access to 
the major conversion routines. There are 
similar exits to Basic and to the system 
monitor. The program occupies 1160 bytes, 
including a 30-byte internal stack. 

No matter what outlandish dialect the 
computer speaks, I can now force it to 
translate. 

Setting Up the Program 

To take advantage of CONVRT, you will 
have to assemble it from Program Listing 1 
and record the object file on tape. Before 
assembly you may want to make certain 
changes. As listed, CONVRT loads into the 
top of a 16K Level II system, but a change in 
the ORG statement will let you load it 
wherever you like. 

If you have Disk or Level Ill Basic, you 
may want to delete lines 27-30, which set up 
access to the program by Get. Change the 
operand of the End statement (line 499) 
from Start to ENT2. Enter the program each 
time by the System/entry address method. 

(You may leave lines 27-30 in, however. If 
you always enter the program at ENT2 by 
System/entry address method, the Get 
command vector is undisturbed.) 

Using the Program 

To use CONVRT, first set the memory 
size, then load. If the ORG statement is left 
at 7B78H , the memory size should be 31607 
and the entry address, 31608. 

After using CONVRT, reenter anytime by 
System/entry address. If the Get access 
method is set up for the first entry, reentry 
from Basic can be achieved simply by typ­
ing " GET." 

After CONVRT is entered, the main 
prompt identifies the program and lists the 
commands available in the main menu. All 
commands are single keystrokes: B, D, H, 
N, P, the Enter key, and the Clear key. 

Commands and Functions 

B-Byte conversion between hex and 
binary. A secondary prompt requests B 
(binary) or H (hex) to identify type of input 
and the direction of conversion . To convert 
a byte of binary to its hex equivalent , press 
B, then enter a string of eight binary digits, 
zeros and ones with no spaces before or be­
tween them. The hex value will be dis­
played. To convert a byte of hex to binary , 
press H, then enter two hex digits. The 
binary form , or bit pattern , will be displayed 
(from most significant to least significant 
bit, with intervening spaces for greater 
legibility). After any conversion, you are 



returned to the main prompt and menu. 
(Note: If you make an error while entering 

a number anywhere in the program, you can 
backspace to correct it.) 

D-Decimal to hex. Enter a decimal inte­
ger from 0 to 65535; the hex equ ivalent is 
displayed (most significant byte first) as 
four hex dig its. 

H-Hex to decimal. Enter exactly four 
hex digits (use leadi ng zeros if necessary), 
and the absolute (positive) decimal equiva­
lent is disp layed. 

N-Number (decimal) to internal format. 
A secondary prompt req uests I (integer), S 
(single-precision), or D (double-precis ion) to 
indicate type of input number. To display 
the intern al format of an integer, press I, 
then enter any decimal integer between 
- 32768 and 32767. Two bytes (least signifi­
cant byte f irst) are displayed as four hex 
digits. 

To display the interna l, floati ng point for­
mat of a single-precision decimal number, 
press S, then enter the number. (It can be ex­
ponentia l notat ion.) Four bytes, from least 
to most significant, will be displayed as 

"The two most important conversions. 
are from decimal to hex and vice versa. 

Two-byte integers are easiest." 
eight hex digits (grouped into fours for 
legibility). To display the internal , floating 
point format of a double-precision number, 
press D, then enter the number. (It may be 
exponential notation.) Eight bytes are dis­
played as 16 hex dig its. They are grouped in 
fours from least to most significant. 

P-PEEK and absolute address. A sec­
ondary prompt requests A (absolute) or P 
(PEEK) address format to be input. To con­
vert an absolute address to PEEK format, 
press A, then enter any address from 0 to 
65535. The equivalent PEEK format of the 
address appears on the screen. To convert 
a PEEK address to its absolute equivalent , 
press P, then enter an address value from 
- 32768 to 32767. 

ENTER-Return to Bas ic. To return to 
Basic from the main menu , press Enter. 
This returns you to Basic at 06CCH . This 
command makes it easy to jump back and 
forth between CONVRT for convers ions and 
Basic for calculations. 

CLEAR-Return to system monitor. To 
return to the system monitor from the main 
menu, press Clear. You return to the system 

monitor at 02B2H , and can load a machine 
language program or jump with the /en try 
address command to any location. 

These commands and functions can be 
used to make two 's-complement and split­
decimal conversions. 

Two's Complement Conversions 

The most important conversions involv­
ing the two's-complement format are from 
decimal to hex and vice versa, with two-byte 
and one-byte integers. Two-byte integers 
are easiest. 

Signed decimal integers from - 32768 to 
32767 can be converted to two's-comple­
ment-hex simply by using the D command. 
Press D, then enter the sig ned decimal in­
teger. The correct two's-complement-hex 
format appears with the most significant 
byte first. 

Two-byte hex integers in two's-comple­
ment format are converted to their signed 
decimal equivalents by a two-step process. 
First press H, then enter the four-digit hex 
integer. The second step is to press P, then 
A, and then enter the result from the first 
step. The sig ned-decimal integer is shown 
with the PEEK label. 

Program Listing 1 
Signed-decimal integers from -128 to 

127 may be converted to one-byte 
two 's-complement hex. Press D, then enter 
the integer. Ignore the first two hex digits 
shown. The last two are the resu lt. 

00001 ;CONVRT 3.2, 
0049 00002 INCH EQU 
0282 00003 SYS EQU 
032A 00004 PRCH EQU 
06CC 0000 S BAS EQU 
0716 00006 Ml EQU 
0994 00007 M2 EQU 
09A4 0000B M3 EQU 
0A7F 00009 M4 EQU 
0A9A 00010 MS EQU 
0AB1 00011 M6 EQU 
0E6S 00012 M7 EQU 
0E6C 00013 MB EQU 
0F80 00014 M9 EQU 
1883 0001S INST EQU 
2BA7 00016 PRST EQU 
400F 00017 RMl EQU 
4010 0001B RM2 EQU 
40A7 00019 RM3 EQU 
4110 00020 RM4 EQU 
4121 00021 RMS EQU 
4123 00022 RM6 EQU 
417F 00023 RM7 EQU 
41B0 00024 RMB EQU 
41EB 0002S IN8UF EQU 
787B 00026 ORG 
787B 3EC3 00027 START LO 
787A 327F41 0002B LO 
7870 21B378 00029 LO 
78B0 22B041 00030 LO 
7BB3 E073F07F 00031 ENT2 LO 
78B7 F02Al 040 00032 LO 

.··"" 7BBB 3A0F40 00033 LO 
7BBE 32FF7F 00034 LO 
789 1 3EC3 0003S LO 
7893 320F4 0 00036 LO 
7896 21A72B 00037 LO 
7899 221040 00038 LO 
789C 213C7 F 00039 LO 
7B9F F9 00040 LO 
7BA0 21EB4 1 00041 LO 
7BA3 22A740 0004 2 LO 
7BA6 3E l B 00043 LO 
7BAB C02A03 0004 4 CALL 
7BAB 213C7F 0004S MENU LO 
7BAE F7 00046 RST 
7BAF C04900 00047 SCNl CALL 
7BB2 FE00 0004B CP 
7BB4 CA06 7 B 0004 9 JP 
7BB7 FE lF 000S0 CP 
7BB9 CA067B 000Sl JP 
7BBC FE42 000S2 CP 

J. YELVINGTON , 
49H 
2B2H 
32AH 
6CCH 
716H 
994 H 
9A4H 
OA7FH 
0A9AH 
OABlH 
OE6SH 
0E6CH 
0FBOH 
1BB3 H 
2BA7H 
400FH 
4010H 
40A7H 
4llOH 
41 21H 
4123H 
417 FH 
41B0H 
41EBH 
787Bll 
A , 0C3H 
(RM7) , A 
HL , ENT2 
(RMB) , HL 
(OSP) , SP 
I Y , (RM2) 
A , (RMl) 
(RV) , A 
A, 0C3H 
(RMl) , A 
HL, PRST 
(RM2) , HL 
HL , TITLE 
SP , HL 
HL ,I NBUF 
(RM3),HL 
A, 27 
PRCH 
HL,TITLE 
4B 
INCH 
13 
Z , RTRN 
31 
Z,RTRN 
' B' 

JUNE 19BO 

Program continues 

One-byte hex integers in two's-comple­
ment format are converted to signed deci­
mal by two different methods. If the first 
hex digit is eight or greater, press H and 
enter two Fs followed by the two-digit hex 
integer. If the fi rst hex digit is seven or less, 
press Hand enter two zeros fo llowed by the 
two-digit hex integer. The signed decimal 
equivalent results. 

Split Decimal Conversions 

Split decimal conversions can be done 
with CONVRT by using mult iple step opera­
tions. Some may be easier to do by using 
direct arithmetic commands in Basic, how­
ever. The principal conversions are de­
scribed below. 

To convert hex to sp lit decimal press H, 
and enter two zeros followed by the last two 
hex digits. This yields the first number of 
the split decimal pair, the least significant 
byte. Once again , press H, and enter two 
zeros. This time follow with the fi rst two hex 
dig its. This yields the second number, the 
most significant byte. 

To convert spl it decimal to hex fo rmat 
press D and enter the second number of the 
split -decimal pair (most sig nificant byte). 
The last two hex digits displayed are the 
first two of the hex resu lt. Press D again. 
Enter the first number of the spli t-deci mal 
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Don't be misled by more expensive imitations! 

This is the original Photo point light pen pre· 
!erred and supported by some of the leading 
software sources like, " Quality Software" - " In­
stant Software" - " Level IV " produ cts 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 w ith 4 informati ve programs 

and games 
• Ready to connect to your TRS-80 System. 

(DOS too!) 
• Does not void any Rad io Shack warranties 

Requirements: 
• Level II basic 
• And a little imagination!' 
For fast real time programming it is you r lowest 
cost peripheral at s19_ss 

Announcing 

NEW PEN BASIC by Steve Bjork 
Steve is one o f the Best Ass embly Lang . pro­

.11\l\, 
:: ff •••• 

I ,\l i\\\\ 

.{ 

\j\ 

! 

grammers around, and he has come up with PEN 
BASIC. This low memory routine will add 10 more com­
mands to Leve l II such as PENGET which searches th e 
entire sc reen fo r the pen and returns a number between 
0-1024 in about 1 sec . Plus s other command s. Perfec t for 
yo u lightware authors and NEW light pen owners 
too! ......... only s14_ss 

::.::: 
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----------- (COUPON) - --------­
Micro Matrix v-sa 

P 0. Box 938 • Pacifica, CA 94044 
Send for yours NOW: (415) 355-4635 

Name Photopo int 
n $19.95 

Address 
Pen Basic 

Cit y St. II $14.95 

Zip 

Card# Money 
Ex. CK. Order Visa MC 
Date n n [l [l 
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Program continued 

7BBE 28 2E 
7BC0 FE48 
7BC2 CA217D 
7BCS FE44 
7BC7 CAAD7C 
7BCA FE4E 
7BCC CA7B7D 
7BCF FES0 
7BD1 CA367E 
7BD4 18D9 
7BD6 47 
7BD7 3AFF7F 
7BDll 320F40 
7BDD FD22104 0 
7BEl ED7BFD7F 
7 BES 7 8 
7BE6 FElF 
7BE8 CAB202 
7BEB C3CC06 
7BEE 21907F 
7BF l F7 
7BF2 CD4900 
7BFS FE4 2 
7BF7 2806 
7BF9 FE48 
7BFB 28SS 
7BE'D 18F3 
7 BFF 21 8 97 F 
7C02 F7 
7C03 21697F 
7C06 F7 
7C07 21637F 
7C011 F7 
7C0B 21 E87F 
7C0E F7 
7C0F CDB31B 
7Cl2 ES 
7Cl3 21887F 
7Cl6 F7 
7Cl 7 21697F 
7ClA F7 
7ClB 21637F 
7ClE F7 
7ClF 21 E84 1 
7C22 F7 
7C23 218C7F 
7C26 F7 
7C27 El 
7C28 /IF 
7C29 0608 
7C2B 23 
7C2C CB27 
7C2E CB46 
7C30 28 02 
7C32 CBC7 
7C34 10F5 
7C36 67 
7C37 CB3F 
7C39 CB3F 
7C3B CB3F 
7C3D CB3F 
7C3F CD017 F 
7C42 7C 
7C43 E60F 
7C45 CD017F 
7C48 21 6F7 F 
7C4B F7 
7C4C CD18 7F 
7C4F C3/\B7B 
7C52 21897F 
7 C55 F7 
7C56 216F7F 
7C59 F7 
7C5A 21 637F 
7C5D F7 
7C5E 21 E87F 
7C61 F7 
7C62 CDB3 1B 
7C6S ES 
7C66 21887F 
7C69 F7 
7C6A 21 6F7F 
7C6D F7 
7C6E 21 637F 
7C7 l F7 
7C72 21 E841 
7C7 S F7 
7C76 218C7 F 
7C7 9 F7 
7C7/\ El 
7C7B 0602 
7C7D CDEA7 E 
7C80 DD21E84l 
7 C0 4 CDF 27 E 
7C87 4F 
7C88 0608 
7 C8A CB7 9 
7C8C 28 07 
7C8E 3E31 
7C90 CD2A03 
7C93 l 80S 
7C95 3E30 
7C97 CD2A03 
7C9/\ CB21 
7C9C 3E20 
7C9E CD2 A03 
7C/\l l0 E7 
7 CA3 21 697F 
7C"'6 F7 
7CA7 CD187F 
7CAA C3AB7B 

000S3 JR Z,BITR 
000S4 CP 'H' 
000SS JP Z, HEXR 
000S6 CP 'D' 
000S7 JP Z, DECR 
000S8 CP 'N' 
000S9 JP Z, NUMR 
00060 CP 'P' 
00061 JP Z , PKR 
00062 JR SCNl 
0006 3 RTRN LD B,A 
00064 LD A, (RV) 
0006S LD (RMl) ,A 
00066 LO ( RM2) , IY 
00067 LO SP , (OSP) 
00068 LO A,B 
0006 9 CP 31 
0007 0 JP Z,SYS 
00071 JP 81\S 
0007 2 BITR LD HL,BTQ 
0007 3 RST 48 
0007 4 SCN2 CALL INCH 
0007 s CP ' B ' 
0007 6 JR Z, BBR 
00077 CP 'H ' 
0007 8 JR Z, HBR 
0007 9 JR SCN2 
00 080 BBR LD llL,CT2 
00081 RST 48 
0008 2 LD HL , BN 
0008 3 RST 48 
00084 LO 1-IL , BYT 
00085 RST 48 
0008 6 LO l!L , VAL 
00087 RST 48 
00088 CALL INST 
00089 PUSH llL 
00090 LO llL , CTL 
00091 RST 48 
00092 LO HL , BN 
00093 RST 48 
00094 LO HL, BYT 
0009 5 RS'l' 48 
00096 LD llL, INBUF' 
00097 RST 48 
00098 f,D HL,EQ 
00099 RST 48 
00100 POP llL 
00 1 01 XOR A 
001 02 LD B, 8 
00103 BL0 INC HL 
00104 SLA /\ 
00 1 05 BIT 0, (HL) 
00 1 06 JR Z, BLl 
00107 SET 0,A 
00108 BLl DJNZ BL0 
00109 LD 1-1, 1\ 
00110 SRL A 
00111 SRL A 
00112 SRL /\ 
00 11 3 SRL /\ 
00114 CALL CV/\ 
00115 LO A,H 
00116 AND 0Fll 
00117 CALL CVA 
00118 LO HL,HX 
00119 RST 48 
00120 CALL CR 
00121 JP MENU 
00122 llBR LO HL,CT2 
00 1 23 RST 48 
001 24 LO HL , HX 
00125 RST 48 
00126 LD HL, BY'f 
001 27 RST 48 
001 28 LD HL , VAL 
00129 RST 48 
00130 CALL INST 
00131 PUSH HL 
00 1 32 LO HL,CTL 
00133 RST 48 
001 34 LO HL, HX 
0013S RST 48 
00136 LO HL, BY T 
00137 RST 48 
00138 LD HL, INBUF 
00139 RST 48 
0014 0 LO HL , EQ 
00141 RST 48 
0014 2 POP HL 
00143 LD B, 2 
00144 CA LL BFHX 
0014 5 LD IX, INBUF 
00 1 46 CALL HX BI 
0014 7 LD C,A 
00148 LO B, 8 
0014 9 HBl BIT 7,C 
001 50 JR Z,HB2 
001Sl LD A,49 
00152 CA LL PRCH 
001S3 JR 1183 
00154 HB2 LD A, 48 
001 SS CALL PRCH 
001S6 HB3 SLA c 
001 57 LO A,32 
001S8 CALL PRC H 
001S9 DJNZ HBl 
00160 LD HL,BN 
00161 RST 48 
00162 CALL CR 
001 63 JP MENU 

Program continues 



Program continued 

7CAD 21897F 001 64 DECR LD 
7CB0 F7 0016S RST 
7CB1 217S7F 00166 LD 
7CB4 F7 001 67 RST 
7CBS 21E87F 00168 DPR LD 
7CB8 F7 00169 RST 
7CB9 CDB31B 00170 CALL 
7CBC ES 00171 PUSH 
7CBD 21887F 00172 LD 
7CC0 F7 00173 RST 
7CC1 217S7F 00174 LD 
7CC4 311FC7 F 0017 s LD 
7 CC7 FES0 00176 CP 
7CC9 2004 001 77 JR 
7CCB 1106 00 00178 LD 
7CCE 19 0017 9 ADD 
7CCF F7 00180 DP2 RST 
7CD0 21E84 l 00 1 8 1 LD 
7CD3 F7 00182 RST 
7CD4 218C7F 00183 LD 
7CD7 F7 00184 RST 
7CD8 El 0018S POP 
7CD9 D7 00186 RST 
7CDll CD6C0E 00187 CALL 
7CDD CDB10A 00188 CALL 
7CE0 CDA409 00189 CllLL 
7CE3 068F 00 1 90 LD 
7CES 0EFF 001 91 LD 
7CE7 l6FE 00192 LD 
7CE9 1E00 00193 LD 
7CEB CD1607 00194 CALL 
7CEE CD9409 0019S CllLL 
7CF1 Cl 00 1 96 POP 
7CF2 Dl 00197 POP 
7CF3 EDS32 141 00198 LD 
7CF7 ED43234 1 00199 LD 
7CFB FE 01 00200 CP 
7CFD 200A 00201 JR 
7CFF 06 91 00202 LD 
7D0l 0E80 00203 LD 
7D03 1600 00204 LD 
7D0S Sii 0020s LD 
7D06 CD1607 00206 CALL 
7D09 CD7F0A 00207 DP) CALL 
7D0C 3AFC7F 00208 LD 
7D0F FES 0 00209 CP 
7Dll CllS77E 00210 JP 
7 Dl4 CDCS7E 00211 CALL 
7Dl7 216F7F 00212 LD 
7DlA F7 00213 RST 
7DlB CD1 87F 00214 CllLL 
7DlE C3AB7B 002 1S JP 
7 D2 1 21 8 97 F 00216 HEXR LD 
7D24 F7 00217 RST 
7D2S 216F7F 00218 LD 
7D28 F7 0021 9 RST 
7D29 21E87F 00220 LD 
7D2C F7 00221 RST 
7D2D CDB31B 00222 CALL 
7D30 ES 00223 PUSH 
7D31 21887F 00224 LD 
7 D34 F7 0022 S RST 
7D3S 216F7F 00226 LD 
7D38 F7 00227 RST 
7D39 21E84 1 00228 LD 
7D3C F7 00229 RST 
7D3D 218C7F 00230 LD 
7 D4 0 F7 00231 RST 
7D41 0604 00232 LD 
7D43 El 00233 POP 
7D44 CDEll7E 00234 CALL 
7D47 DD2 1 E841 0023S LD 
7D4B CDF27E 00236 CllLL 
7D4E 67 00237 LD 
7D 4F DD23 00238 INC 
7DS1 DD23 00239 INC 
7DS3 CDF27E 00240 CALL 
7DS6 61\ 0024 1 LD 
7DS7 CD.9110A 00242 CllLL 
7D SA CD9409 00243 CALL 
7DS D FEFF 00244 CP 
7DSF 200C 0024S J R 
7D61 CDB10A 00246 CALL 
7D64 06 91 00247 LD 
7 D66 0E00 00248 LD 
7D68 Sl 00249 LD 
7D69 S9 002S0 LD 
7D6A CD1607 002Sl CALL 
7D6D CDBD0F 002S2 HRl CllLL 
7D70 F7 002S3 RST 
7D71 217S7F 002S4 LD 
7D7 4 F7 002SS RST 
7D7S CD187F 002S6 CllLL 
7D78 C31\B7B 002S7 JP 
7 D7B 2111S7F 002S8 NUMR LD 
7 D7E F7 002S9 RST 
7 D7F CD490 0 00 260 SCN3 CALL 
7 D82 FE49 00261 CP 
7 D84 28011 00262 J R 
7D86 FES3 00263 CP 
7 D88 28 41 0 0 264 JR 
7D8A FE44 0026S CP 
7D8C 2874 00266 JR 
7D8E 18EF 00267 JR 
7D90 21897F 00268 IR LD 
7D93 F7 0026 9 RST 
7D94 21D67F 00270 LD 
7D97 F7 00271 RST 
7D98 21E87F 0027 2 LD 
7D9B F7 0 0 27 3 RST 
7D9C CDB31B 00274 CALL 
7D9F ES 0027 5 PUSH 
7DA0 2188 7 F 00276 LD 

..- See List of Adrerl /s ers on page 354 

HL ,CT2 
48 
HL ,DC 
48 
HL, VAL 
48 
INST 
HL 
HL , CTL 
48 
HL , DC 
A, (FLG) 
' P ' 
NZ , DP2 
DE,6 
HL,DE 
48 
HL, IN BUF 
48 
HL , EQ 
48 
HL 
16 
MB 
M6 
M3 
B,8 FH 
C, 0FFH 
D , 0FEH 
E , 0 
Ml 
M2 
BC 
DE 
(RMS ),DE 
(RM6) , BC 
1 
NZ , DP3 
B, 91H 
C, 80 H 
D,0 
E ,D 
Ml 
M4 
A, (FLG) 
' P ' 
Z , PAR2 
HLHX 
HL,HX 
48 
CR 
MENU 
HL , CT2 
48 
HL,HX 
48 
HL , VAL 
48 
INST 
HL 
HL , CTL 
48 
HL,HX 
48 
HL , INBUF 
48 
HL , EQ 
48 
B, 4 
HL 
BFHX 
I X, INBUF 
HXBI 
H,A 
I X 
IX 
HXB I 
L,A 
MS 
M2 
0FF H 
NZ, HRl 
M6 
B, 91H 
C , 0 
D, C 
E ,C 
Ml 
M9 
48 
HL,DC 
48 
CR 
ME NU 
HL,NTQ 
48 
INCH 
' I' 
Z ,IR 
's' 
Z,SR 
' D' 
Z ,OR 
SCN3 
HL,CT2 
48 
HL, INT 
48 
HL , VA L 
48 
INST 
HL 
HL , CTL 

Program continues 
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i STOCK MARKET I 
1 SOFTWARE I 
I By H & H T rading Company for Mod. I, II. & III TRS-80®s f 

i 
STOCK TRACKER™ times trades on individ- j 
ual stocks and options . Uses a technical volume i 
analysis. Completely objective. Gives buy, sell i 
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 . j 
These two programs are accurate. I 
Hundreds of satisfied users. i 

ASK FOR THE EVIDENCE! 

FOR MORE INFORMATION O R TO ORDER, CONTACT: 

t 
t 
t 
t 
i 

H ®ill Tm:IJJNG C07\!Irf]4N Y i 
PO ST OFFICE BOX 23546 ..-223 I 

PLEASANT HILL , C ALIFORNIA 94523 ' 
Telephone 415/937 · 10 30 • . f I VISA & MASTERCARD t 

L.::'.::~~::.~==::_--·-·-·-·-·-·----·~-·' 

Software. 
For the 80s. 

Pensadyne Computer Services. Th e organization that has brought 
affordab le soft ware to hundreds of users in the over 40 of the United 
States and 16 count ries around the wor ld . The organization with the 
peop le, the support , the serv ice and the expert ise to br ing you the 
hi ghest qual it y products avai lab le. 

Pensa-write 1 -- Our BASIC word processi ng system for the 
owner who requires performance at low cost . Many of the feat ures 
of more expensive word processing systems at a f raction of th e cost. 
Comes complete with mail ing l ist capab le of handli ng 300 names . 

$19 .95 (Specify Model I or Model I l l) . 
Pensa-write 2 -- A machine language word processing system for 

the TRS-80 Model I or 11 1 with the power an d speed th at is reall y 
needed in a word processi ng environment. Word wrap around , 
unl imited insert and delete, block moves , chain ing of Illes , 20 user 
definable commands , ASCII control code generation for printed 
output to allow subscripts, superscripts, underlining ~ r any other 
feat ure your printer supports , and m uch more . Ail this in a package 
that costs just $79 .95 . Manual $10.00 Ded uctab le. {See fu ll page ad 
iA A pril , 1981 80-Microcomput ing for a full description) . 

Software publishing -- Pensadyne is now publish ing software for 
independent so ftware authors . Send SASE for compl ete detai ls, or 
send machine r ead able copy of your p r ogram wi t h any 
documentat ion . TRS-80 Model I , Ii , Ill and Colour Computer fu ll y 
supported . Subject material unlimited . 

Now, wi th that kind of record , and these prod ucts and services, 
aren 't yo u just a little curious about Pensadyne Com puter Services? 

Visa and Mastercharge orders welcome . Phone orders welcome 
or write , specifyi ng system configu ration, and product desired . 
Please add $1.00 for first class shipping . 

PENSADYNE -- Giving you the power to think. 

• -,r-1y -,,. ' 1111/l =i .l ...... ..:. "--' _, _.._ 

COMPUTER SERVICES 

..-207 

4441 WEST FIRST AVE. VANCOUVER, B.C., V6R 4H9 604-224-3 107 
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AT LAST! 
Mass production prices lor high quality so1tware . Buy direct and save 50%. Also 
available lor CPM and HOOS. 

DATA BASE MANAGER Mod I & Ill S69. 5149 (48K) Mod-II S199 
Maintain a data base and produce reports . al l without user programming. Deline 
file parameters and report formals on-line. Key random access. last mulli -key 
sort. fie ld arilhmelics . audit log . label. No lime-consuming over lays. 500 l1appy 
usePs in one year . Mod-II and 48K versions have over 50 enhancemenls. including 
40 fields maximum. " IDM-M2 is greatl " - 80-US. 
A/ R Mod-I 569 Mod-II 5149 Mod-Ill 569 
Handl es invoices. stalemenls. aging . sa les analysis . cred it checking . forms inpul. 
and order en lry. Unlike other accounts receivable programs. ours can be used by 
doclors. slore managers . etc. 

WORD PROCESSOR 549 
Centers. juslifies . indenls. and numbers pages. Mod -I version fealures 
upper / lower case wilhoul hardware modilicationr File merge oplion ava ilable. 

MAILING LIST Mod I & Ill S59. S79 (48K). Mod-II S99 
The bes11 Compare and be selective. Includes forms input. 5-digil selection code. 
zi p code exlension. sort on any field . and mullip le labels . Who else offers a report 
writer and merges with word processor? 

INVENTORY Mod I & Ill S89. S109 (48K) Mod-II 5149 
Fast key random access. Reports include order info . performance summary. EOO 
and user-specified report s. Many people have converted lo our systemr "Nexl lo 
impossible to damage the file ... 

GL. AI R. A/ P. PAYROLL Mod -II S129 each 
Integrated accounling package. 100• page manual . As opposed lo Osborne 's slow 
binary search and 64 column screen . we use fast ISAM and BO columns. Dual di sk 
and TRSDOS required . 

L216 559 
A cassetle package of 10 business programs for Level II 16 K syslems. Includes 
word processor and data base manager Poker game 519. 

Mosl programs are on-line. interactive. random-access. bug-lree. documented. 
and delivered on disks. Mod-I programs require 32K TRSDOS. We're #1 in business 
software-don 't let our low price lool your Ask lor our free 20-page catalog if 
you 're sti ll nol convinced. Compiled versions are available. 

~ MICRO ARCHITECT. INC. v s4 
96 Dothan St , Arli ngton . MA 02174 

•••••••••••••••••••••••••••••• •••••••••••••••••• 

• 

ACCEL2SPACETRADEOFFS • • • • Compiled programs run lasrer lhan uncompiled programs bu! lhey are usually bigger. This is because • 
compiled slalemenls occupy more space lhan !he BASIC source s1a1emenls !hey replace . ACCEL2 com- • 
piles a selecled subsel ol Level II /Disk BASIC and controls lhe in1erpre1er 10 execule uncompiled lines al : 
normal inlerpreler speed. The uncompiled lines slay exaclly !he same size and thus do no! conlribule 10 • 
code growth al all. • 

Table below shows lhe BASIC subse11ranslaled by ACCEL2 10 machine code . Figures represent lhe 
number ol exlra byles needed by each inslance ol lhe compiled instruction . 

Assignmenl (LET) 
Array Reference (1-dim) 
AND or OR 
Compare ( < , etc) 
Add . Sublracl . Conca! 
Multiply( ' ) 
Divide( / ) 
Reference 10 a cons1an1 
FOR wilh NEXT 
POKE 
SET or RESET 
IF THEN ELSE 
ON expression GOTO 
Functions 
VARPTR 
POINT 
PEEK 
LEN 
MI D$ 
LEFTS 
RIGHTS 
CHRS 
ASC 
CVI 
Flow ol Conlrol 
GOSUB wilh RETURN 
GOTO 
All other BASIC 

INTEGER SINGLE DOUBLE 
5 14 14 

16 24 25 
5 14 14 

11 26 25 
3 2 2 
5 2 2 
5 2 2 
0 6 10 

29 
7 
6 

15 
12 

-3 
3 
0 

19 
18 
21 
18 

-9 
9 
0 

19 
18 
21 
18 

-9 
9 
0 

STRING 
14 
20 

10 
1 

21 

-9 

• 

slalemenls and lunclions O O o o 
The ACCEL2 user may also seleclively inhibil compilalion ol expressions lo lunher minimise code 

growlh. This is conlrolle.d_ by embedding REM NOEXPR and REM EXPR lines in !he uncompiled program 1_0 • 
brackel performance crillcal sec!IOns. Programs compiled w11hou1 use ol 1he REM NOEXPR oplion 1yp1-• 
cally expand lo aboul 1.5-2.5 limes lhe size ol lhe original . bu! since ACCEL2 slrips REM s1a1emen1s • 
lrom !he BASIC program. linal size can somelimes be smaller. • 
ACCEL 2: For 32K TRS-80 Model I (Model Ill version soon) . Compile-time size 5652 byles . run-lime • 
size 1536 byles. save lo ES/F waler, disk under TRSDOS , NEWDOS. NEWDOS80. : 

$88.95 + $2.00 shipping . 
TSAVE: Wriles ACCEL2 compileroulpul lo independenl SYSTEM !ape. $9 .95 + $1 .00 shipping • 
Developed in Brilain ~· ALLEN GELDER SOFTWARE Maslercharge/Visa : 
by Soulhern Sollware Box 11721 Main Posl Ollice CA add 6% • 

t San Francisco. CA 94101 • 
-" (415) 387-3131 V' 79 • 

TRS-80. TRSDOS Im Radio Shack ~~.'i Stringy/ Floppy Im exalron inc. NEWDOS Im Appara1 . Inc : 

•••••••••••••••••••••••••••••••••••••••••••••••• 
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Program continued 

70113 F7 
70114 21D67F 
7DA7 F7 
70118 21E841 
70110 F7 
701\C 21EE7 F 
701\F F7 
7DB0 El 
7DB1 07 
7DB2 CD6C0E 
7DBS CD7F011 
70B8 00212141 
7DBC 006600 
7DBF DD6E01 
7DC2 CDCS7E 
7DCS CD1B7F 
7 DC8 C3AB7B 
7DCB 21897F 
7DCE F7 
7DCF 21 DC7 F 
7 DD2 F7 
7 003 21E87F 
7006 F7 
7007 CDB31B 
70011 ES 
7DDB 21887F 
7DDE F7 
7DDF 21 DC7f 
7DE2 F7 
7D E3 21E841 
7D E6 F7 
7DE7 21 EE7F 
7DEll F7 
7DEB El 
7D EC 07 
7D EO CD6C0E 
7DFO COB1011 
7DF3 00212141 
7DF7 0602 
7DF9 CDB07 E 
7DFC CD187r-
7DFF C3AB7B 
7 E02 218 97 F 
7 E0 S F7 
7 E06 21E27 F 
7 E09 F7 
7E01\ 21E87F 
7E0D F7 
7E0E CDB31B 
7Ell ES 
7El2 21BB7F 
7El5 F7 
7El6 21E27F 
7 El9 F7 
7 Ell\ 21E841 
7ElD F7 
7El E 21EE7 F 
7E21 F7 
7E22 El 
7 E23 07 
7E24 CD6SOE 
7E27 DD211D41 
7E2B 0604 
7 E2D CDB07 E 
7 E30 CD187F 
7 E33 C31\B7B 
7 E36 21 BE7 F 
7E39 F7 
7E3A CD4900 
7E3D FE41 
7 E3F 2B06 
7E41 FES0 
7 E43 282S 
7 E4S 1BF3 
7 E4 7 21897F 
7E411 F7 
7E4B 217 67 F 
7 E4 E F7 
7E4F 3ES0 
7 ESl 32FC7F 
7ES4 C3BS7C 
7 ES7 3E00 
7ES9 32FC7F 
7ESC CDBD0F 
7 ESF F7 
7E60 21817F 
7 E63 F7 
7 E64 C01B7F 
7E67 C3AB7B 
7E6A 21897F 
7E6D F7 
7 E6E 21817F 
7E7 l F7 
7E72 21EB7F 
7E7S F7 
7E76 CDB31B 
7E79 ES 
7E711 21 BB7F 
7E7D F7 
7E7E 21Bl7F 
7E81 F7 
7EB2 21EB41 
7E85 F7 
7E86 21BC7F 
7 EB9 F7 
7E8A El 
7E8B 07 
7EBC CD6C0E 
7E8F CDB10A 
7E92 CD9409 
7E9S FEFF 

00277 RST 48 
0027 8 LD HL, INT 
0027 9 RST 48 
00280 LD HL , INBUF 
00281 RST 48 
00282 LD HL, EQN 
00283 RST 48 
00284 POP HL 
0028S RST 16 
002B 6 CALL MB 
00287 CALL M4 
00288 LD IX,RMS 
00289 LD H, (IX+0) 
00290 LD L , (IX+l) 
00291 Cl\l .L llLllX 
00292 Cl\LL CR 
00 293 JP MEN U 
00294 SR LD HL , CT2 
0029S RST 4B 
00296 LD !lL,SNG 
00297 RST 48 
0029 B LD llL,V/\L 
00299 RST 4B 
0~300 CALL INST 
00301 PUSH !IL 
00302 LO HL,CTL 
00303 RST 48 
00304 LD HL,SNG 
0030S RST 4B 
0030 6 LD HL , lNBUF 
00307 RST 48 
00308 LD HL,EQN 
00309 RST 48 
00310 POP HL 
00311 RST 16 
00312 CALL MB 

' ~ 00313 CALL M6 
00314 LO IX , RMS 
0031S LD B,2 
00316 CALL BFNP 
00317 Cl\LL CR 
003 1 B JP MENU 
00319 DR LD HL,CT2 
00320 RST 4B 
00321 LD llL , OBL 
00322 RST 4B 
00323 LO HL , VAL 
~0324 RST 48 
0032S CALL INST 
00326 PUSl l HL 
00327 LD HL , CTL 
0032B RST 48 
00329 LO HL ,DBL 
00330 RST 4B 
00331 LD HL, INBUF 
00332 RST 4B 
00333 LD HL, EQN 
00334 RST 4B 
0033S POP HL 
00336 RST 16 
00337 CALL M7 
00338 LD IX , RM4 
00339 LD B, 4 
00340 CALL BFNP 
00341 CALL CR 
0034 2 JP MENU 
0034 3 PKR LD HL,/\TQ 
00344 RST 48 
0034 s SCN4 CllLL INCH 
00346 CP ' II ' 
0034 7 JR Z, PAR 
0034 8 CP ' P ' 
0034 9 JR Z,PPR 
003S0 JR SCN4 
003Sl PAR LD HL , CT2 
003S2 RST 48 
003S3 LD HL , AB 
00354 RST 4B 
003SS LO A, 1 P' 
003S6 LD (FLG) , II 
003S7 JP DPR 
003S8 PAR2 LD A,0 
003S9 LD (FLG) ,A 
00360 CALL M9 
00361 RST 48 
00362 LD HL,PK 
00363 RST 48 
00364 CALL CR 
0036S JP MENU 
00366 PPR LD HL, CT2 
00367 RST 48 
0036B LD HL, PK 
00369 RST 48 
00370 LD HL,VAL 
00371 RST 48 
00372 CALL INST 
00373 PUSH HL 
0037 4 LD HL , CTL 
0037 s RST 48 
00376 LD HL,PK 
00377 RST 48 
0037B LD HL, INBUF 
0037 9 RST 4B 
003B0 LD HL,EQ 
00381 RST 4B 
00382 POP HL 
00383 RST 16 
00384 CALL MB 
0038S CALL M6 
003B6 CALL M2 
00387 CP 0FFH 

Program con tinues 



PROGRAMMING TOOLS FOR YOUR 
TRS-SOC® MODEL I AND MODEL III 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II 1s a comprehensive 1eference guide to the Level II ROMs wh1c allows 
t11e machine language or Basic programme1 10 easily ut1l1ze t11e soph1st1 ca1ed rou tines 
they con tain Concisely explains set -ups. calling sequences. and variab le passage 1or 
num!Jer conversion . anthmet1c operations. and mathemat1ca1 !unctions. as well as 
keyboard . tape . and video routines Pan II present s an ent11ely new composite p1ogram 

s1tuc1ure wh1ch loads under lhe SYSTEM command and executes 1n bolt1 Basic and 
machme code with lhe speed and eff1c1ency of a compiler In add111on tt1e 18 chapters 
rnclude a large body of other 1nlormat1on useful 10 the progr ammer 1ncludrng 1ape 
forma ts. RAM usea ge. retoca11on of Basic p1ograms. USA can expansion. c1ea11ng 
SYSTEM tapes of your own programs. interlacing at Basic variables direct ly w1 lh 
machine code. a method of greatly 1ncreas1ng the speed al wt11ch d ala elemen1s arc 
s1ored on tape . and specia l precautions 101 disk systems. INSIDE LEVEL 111s a c1ea1Jy 
organized reference manual II is fully typeset and oacked with no1h1n9 t)u t useful 
1nformat1on It d oes not contain questions and answer s_ ROM dumps or ca rloons 
Includes updates for Model Ill. INSIDE LEVEL 11 ... .. $15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you to step through any Basic 01 machine language p1ogram one 
1ns1ruc !1on al a time. and see the address. hexadecunal va lue. Zrtog mnemon1c . 1eg1ste1 
con tents and step count 101each1nslruc11on The top 14 hnes of U1e video screen are lcll 
unaltered so that the target program may perlo1m 11s d isplay tunc11ons unotJs t1 uc1ed 
STEP80 will follow program flow r1gh11n10 the ROMs. and rs an invaluable aid in 1eam1n9 
t'ow the ROM rOL1t1nes !unction . Commands include step (trace). disassemble run in 
slep mode at variable step iate. display or alle1 memory 01 CPU 1eg1sters 1ump 10 
memory location. execu te a CALL. set IJreakpo1nts 1n RAM or ROM write SYSTEM 
lapes. and reloca te to any page 1n RAM The display may also he rou ted to your hne 
prin te1 through tt1e device control block so custom pr1n1 dnvers are automa11cally 
supported 
Specify Model I or Model Ill . STEP80 .. ... S16.95 

TELECOMMUNICATIONS PROGRAM 
This machine language program allows reliable high speed file 1rans le1s t)etween two 
disk· based computers over modems 01 d irect wir e 1l 1s menu driven and extremely 
simple to use. Functt0ns includ e real -time term inal mode. save RAM tJufler on d isk 
t1 ansm11 disk Ille. receive IJ1nary files . examine and modify UART paramelers. prog1am 8 
cuslom log-on messages automatic 16· 1) 1t ct1ec ksum venf1ca11on of accurale transm1s· 
sion and reception. and many more use1 conveniences Suppol!s li ne p11nte1s rind 
lowercase charac ters. W11h this program you w1H no tonger need to converl machine 
language programs to ASCII for transmission and you w 11t know immediately 11 the 
transmission was accurate 
Specify Model I or Model Ill. TELCOM ..... $39.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your ent11e program l1b1ary from d isk direc1or1es 
Prog ram names and free space are read automatically (need not be typed m) and may 
be alphabetized w11h a fas1 Shell Metzner sort by d isk or program The list may also t)e 
searched for any disk. program. or extension . d isks or programs added or deleted and 
the whote list or any part sent to the prin ter. Finally . lt'e lis t itself may be stored on d isk for 
future access and update The best thing since shced bread (January issue ol ·so 
M1c1ocornput1ng1 Works wi th TRSDOS. NE WOOS. and NEWDOS 80 One d11ve and 
32K required 
Model I only. Model Ill version soon. INDEX ... .. $19.95 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK-2 clock mod1hcat1on allows CPU speed s 10 be sw itched between normal. an 
increase of 50%. or a 50% reduc11on. selec table at any time w1thou1 1nterrup11ng 
execution or crashing the program. Instructions are also given for a 100% increase 10 
3 54 MHz The SK-2 may be configured by the user to change speed woth a toggle 
swtlch or on software command . It will automatically relurn lo nor mal speed any 11me a 
disk 1s active. requires no cha nge 10 the opefat1ng system. and t1as provlS"1ons for 
adding an LE D to 1nd1cate when the computer is not at normal speed . It mounts 1ns1de 
the keyboard uni t w1 lh only 4 necessary connections for the swi tch option (switch not 
included). and 1s easily removed 11 the computer ever need s service The SK-2 comes 

· 1uuy assembled with socketed 1c·s and illustra ted 1ns1ruc t1ons 
Model I only. SK-2 .. ... $24 .95 

INSTANT ASSEMBLER 
The INSTANT ASSEMBLER 1S cl new powerful t..iµe- 11,ised .isseml1ler .ind deliuqqt.'r 
tor !he TRS · 80 Now you Ccl n assemt)1e ducc lly to memury .111d 1mmed1,\h.Jly del1tH 1 yuu1 
p1o~_;r C1m w1tt1 tt1e blult 1n single stepping dCt)uqucr Ou1ck ly sw11 c11 1rorn .t!:>~ern!lle1 to 
det)ugger and tJdCk agd1n without losing the sowce cod e This le.11ure rn.ike ~ INST 1\NT 
ASSE MBLER an excellent !earning tool 101 <-l sseml>ly 1,inquaoc proqr.immuiq 
INSTANT ASSE MBLE.A 1s al)solulcl y unique amonq 1,1pe !)c1 scd c1 ~sem1>1er~ 1n 11 1.11 11 
produces reloca tat)le code modules 1ha1 can tJC hnked w1t11 the ...;cp.11<1hJ LI NKING 
LOADER wt,1ch is supnhed 1n two versions tor 1oad1nu prot 1r .im~ 11llo tJ1 lher t1u 111 u1 10\\ 
RAM This 1e1s you tJwld long prog1arns w11t1 sm c1ll modutes lNSTANl ASSl:.MBLl:.H . 1 1~0 
leatures 1mmed1a le detec l1on ot errors as tile source 1.:odc •S ente•cd . .1 curnp.ic lly 
cod ed source rormriT 1t1cJ t uses 1 3 as much memory .1s sl.ind,ud sou rCl' .ind m.my 
operational tea1u1es including single st1 okc ent ry ol DEFB and OC FW 1nnpo1 n1 cunTro1 o1 
l1st1ngs alphri1Jel1c 11s11nq ol symbol table. sep.Uille comm.ind~ tur hshnq L'1to1 11ne...; 01 
tile syml)OI td ble /)luck move tunc11on rtnd verd1cat1on of ..,ource Ltpe~• 

INSTANT ASSl::MBLLR s detJurmc' pr ovides sinqle sfeppinq w1tl 1 lt1H req1:-.lt'r ch..,p !. iy:-. 
decimril or he ~ entr y ol ,1ddresses. to1wdrdo1 IMckw,1rd me1no1y d1...;11l. 1y:-. d 1:-..i...•,l'llll ily 
o! 01J1ec 1 code 1n memor y memor y d1spl.iy 1n ASCII 1ur1n, 11 .1ncl l1L' " l u-c h...·~ 1111.1. 0 , 

dec1mal· to-t1e;.. cunve1s1on The s1nc 11e -s1e1>1>e1 w1 11 ste1 1une1nstr1a.l1on. 11 .1 111nt• tH .11, 1 

tas1 rale 10 any deltned r1cldr css 
INSTANT ASSEMBLER occupies less !11,1118·100 l>yltJs ot nlL•moiy ln .1 16K rn .1U11nL' 
1t11s will leave you cnouqt1 memory to wr 1lu .1s:-.em!Jly 1,1111n1,uu• !H01 p.un.., 01 .11u1111d 
2000 IJytes Tti1s and its modulc-llnkinfJ le, Hw c m.1ke INSTANT /\SSLMBU:. R 1<.le.11 ror 
users w1111 only 16K tndc l11nes Tt111 1nstruc t1on m,-1nu.11m,1y1 ll' I HnCll, i...txl :-.011, 11 . i1t.•ly 1<.11 
$5 wh1ct1 Will apply towa1ds the pu1ct1asc u t Ille INSTANT l\SSLMBLLH 
Speci fy Model I or Model 111 . INTASM .. ... $29.95 

RAM SPOOLER AND PRINT FORMATTER 
T'11s oroq rrtm t5 ~1lull1e,lfurc prin t tor rna!l inq p.ic..:kr1qe te.11 u11n1 1 u<.,t' r dul1nl'.1iilt · l1 1h.'. 1nd 
page tenon' (w1tt1 l1nP 1eed s 1n-;cr1cd l le twcen wo1cl -; ur .i11er p11nl' t11.11!0111 "U t 't'll 
dump pr1n!e1 pause c.:onlr ol. nnd tiaud 1r1tc seluc t1un In .1dd1 1to11 f >trnt111< 11-.. dc Jfll ' I Hun .1 
·IK expcJndal>Jc t)u11er ,11l'd so 1hc1t 1l 1e LPRINT 01 LUST curnrn,u1cl rt' l\11n" cuntr til To 11 •v 
user '"h1!e pr1nt1nq 15 tie1nrJ d one ldertl tor Se1c1.:111t. ui oll1Pr ...;Jov. p! 1ntt•1 ...; /\lltJ\\", 
printing and p1ocess111q lo run concunenlly Uulptr l rn.iy Ill' r l111.•l.IL'Cl 10 t• l!ivr l llt• 
parallel port serial por t or !he video screen 
Speci fy Model I or Model Ill . SPOOLER. .... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
Tt11s cornp lele p.:ic..:k..itJe inc ludes 3 ver sions ut 1t1e rn.-1ct11ne l.tnc 111.u1e FFTi\SM 11H 1l1nt: 
assembled for 16 32 rind 48K mact11ne~ . ;1 ~ho1 1 s.:imp1c 8 ;1...,tc p1uq1.11n ru .iu. ... e...;s 
them. a !OK B.:is1c prour,.1m wt11ch includ es sopt11sl1Cdled 1nte1<1t.l1ve 1p, 11 i l 11nc1 .1nd d. 11. 1 

m;in1nu1a11on and d m,inual ot 1ns11uc11ons ,md e.(;imple~ Tile m,H..t une J.i11q t1i1ne 
subrou11nes use va11dt)!es defined hy a suppor 11ncJ B.i~1c p1oq r.im Tu rn,.ike cl.11.1 <.'l1!1y 
;:ind 1etr 1eval e..; t1 eme1y l<Js t and easy lor custom 1mp1emen1 ,.111on They pertl)rrn 2010110 
times faster tnan theu Basrc equivalent {256 po1n1s 1n 12 O second-,J .incl requuc le...,.., 
tt1an 1550 bytes ol memory Tt1e FFT 1s useful 1n nnaty1.1nq <;lock m,11 kc1 ;ind cumod1ly 
tr ends as well as !or sc1ent1!1 c 1nfo1mat1on 
Specify Model I or Model 111 . FFTASM .. ... $49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duphcate copies of any lape written lo r Level It Tt1cy may l)e SYSTEM tripes or 
data lists The tile name load address ent1y poml. and every t)yte (1n ASCII fo rm,,1 ) ;ire 
d isp layed on the vid eo sc1een Model Ill ve1s1on allows chany1nq 1,1pe spqed 
Specify "1odel I or Model Ill. CLONE ..... $16.95 

RAMTEST FOR LEVEL II 
This mact1me language program is a very thorough tesl lor seve1a l types ot RAM e1101s 
A complele tesl ol eact11nd1v1dual b1t 1n a 48K machine takes 1ust 14 seconds Includes a 
separate 1es1 !or power hne glllches 
Model I only. RAMTEST ..... $9.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any olher ASCII dala file into the d isk ve1 s1on o! E1ect11c Penc1I 
for ed111mg One command lrom DOS quickly mod1hes existing lttes to Pencil lo1mat 
pne d1sk and 32K required . 
Model I only. PENPATCH ..... $9.95 

MUMFORD 
MICRO 
SYSTEMS "'

144 

ORDERING: Complete satisfaction is guaranteed or a full refund will be made. All programs 
are shipped on cassetle unless $5 is included for a :~5 track form atted (no system) disk. Include 
$1.50 for postage and handling. California residents add 6 sales tax. Visa. Mastercharge and 
COD orders accepted SPECIFY MODEL I OR MODEL Ill. Dealer inquiries invited. 

Box 400-E Summerland, California 93067 (805) 969-4557 
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pair (least significant byte). The last two hex 
digits displayed are the last two of the hex 
result. 

Using CONVRT to convert an absolute­
decimal number to split decimal , press D, 
then enter the number. Next, convert the 
hex result from step one to split-decimal 
format by using the method described 
above. 

To do the conversion in Basic, divide the 
absolute decimal number by 256, taking the 
integer part of the result as the second 
number of the split decimal pair (MSB). 
Then multiply the decimal part of the same 
result by 256 to get the first number of the 
pair (LSB). (If this number has a decimal 
part, then round it off to the nearest 
integer.) 

It takes three steps to convert split 
decimal to absolute-decimal format using 
CONVRT. Convert the split decimal to hex 
format by the method described above. 
Next, press H, and enter the hex result. 

To do the conversion in Basic, multiply 
the second number of the split decimal pair 
(MSB) by 256, then add the fi rst number 
(LSB) to the result. 

General Remarks 

Keep the following points in mind when 
using CONVRT. Error detection has been 
minimized in order to keep the program 
short. For example, if you enter fewer than 
four hex digits after pressing H, the conver­
sion is incorrect, but no error message ap­
pears. Entry of hex and binary is more prone 
to error than entry of decimal values. 
Leading or embedded spaces in hex or 
binary entries lead to errors without warn­
ing. On the other hand, entry of decimal 
numbers outside allowable ranges will 
cause overflow errors and immediate return 
to Basic. 

All hex and binary results, except those 
produced by the N routine (number to inter­
nal format), are displayed in the normal 
order of most signif icant to least signif i­
cant. Entries should be in this same order. 

The returns to Basic and to the system 
monitor are not available within conversion 
routines. This means you cannot abandon a 
conversion once you select it. Entry of a 
dummy value lets the conversion proceed, 
then you can use the returns. 

Program Structure 

CONVRT is structured around a main 
menu, wh ich lists the main commands, 
scans the keyboard for them, and, upon 
detecting one, jumps to the appropriate pro­
gram segment. Each of the five general 
types of conversion is written as a major 
program segment, or main routine, which 
terminates by a return to the main menu. 
Three of the main routines have secondary 
menus wh ich direct execution to subordi­
ate routines within them. In addition, there 
is an access setup routine, a general setup 
routine, a return routine, and several util ity 
subroutines called by one or more of the 
main routines. A running commentary ex­
plains lines of the program in Table 1.• 
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Program continued 

7E97 2009 
7E99 0691 
7E9B 0E00 
7 E9D Sl 
7 E9E S9 
7E9F CD1607 
7EA2 CDBD0F 
7 EAS F7 
7EA6 217B7F 
7EA9 F7 
7EAA CD1 87F 
7 EAD C3AB7B 
7EB0 006600 
7EB3 DD6E01 
7EB6 CDCS7E 
7EB9 3E20 
7EBB CD2A03 
7EBE 0023 
7EC0 0023 
7EC2 10EC 
7EC4 C9 
7ECS 7C 
7EC6 CB3F 
7ECB CB3F 
7ECA CB3F 
7ECC CB3F 
7ECE CD017F 
7ED1 7C 
7ED2 E60F 
7ED4 CD017F 
7ED7 70 
7ED8 CB3F 
7EDA CB3F 
7EDC CB3F 
7EDE CB3F 
7 EE0 CD0 17 F 
1EE3 70 
7EE4 E60F 
7EE6 CD017F 
7EE9 C9 
7EEA 07 
7 EEB CD0E7F 
7EEE 77 
7 EEF l0F9 
7EFl C9 
7EF2 DD7E00 
7 EFS CB27 
7EF7 CB27 
7EF9 CB27 
7EFB CB27 
7EFD 008601 
7F00 C9 
7F01 C630 
7F03 FE3A 
7F0S F/\0A7 F 
7F08 C607 
7F0A CD2A03 
7F0D C9 
7F0E 0630 
7Fl0 FE0A 
7Fl2 F/\l77F 
7 FlS 0607 
7 Fl 7 C9 
7Fl8 3E0D 
7FlA CD2A03 
7FlD C9 
00lE 
7F3C lDlE 
7F3E 43 
7F62 00 
7F63 42 
7F68 00 
7F69 20 
7F6E 00 
7 F6F 20 
7F74 00 
7F75 20 
7F7A 00 
7F7 B 20 
7F80 00 
7F81 20 
7F87 00 
7F88 lB 
7F89 lDl E 
7F8B 00 
7F8C 20 
7F8F 00 
7F90 l Dl E 
7F92 20 
7FA4 00 
7 FAS lDl E 
7FA7 20 
7FBD 00 
7FBE lDlE 
7FC0 20 
7Fos 00 
7FD6 20 
7 FDB 00 
7FDC 20 
7FEl 00 
7FE2 20 
7FE7 00 
7FEB S6 
7FED 00 
7FEE 20 
7FFS SE 
7FF6 40 
7FFB 00 
7FFC 00 
7FFD 0000 
7FFF 00 
7B78 

00388 
00389 
00390 
00391 
00392 
00393 
00394 PPR2 
0039S 
00396 
00397 
00398 
00399 
00400 BFNP 
00401 
00402 
00403 
00404 
0040S 
00406 
00407 
00408 
00409 llLHX 
004 1 0 
00411 
00412 
00413 
00414 
0041S 
00416 
00417 
004 1 8 
00419 
00420 
004 21 
00422 
004 23 
004 24 
0042 S 
00426 
004 27 
004 28 BFHX 
00429 
00430 
00431 
00432 
0043 3 llXBI 
00434 
0043S 
00436 
00437 
00438 
00439 
00440 CV/\ 
00441 
00442 
00443 
00444 CAI 
0044S 
00446 CVH 
00447 
00448 
00449 
004S0 CH l 
004Sl CR 
004S2 
004 S3 
004S4 ENDSTK 
004SS TITLE 
004 S6 
00457 
004SB BYT 
004S9 
00460 BN 
00461 
00462 HX 
00463 
00464 DC 
0046 5 
00466 AB 
00467 
00468 PK 
00469 
00470 CTL 
00471 CT2 
00472 
00473 EQ 
004 74 
0047S BTQ 
00476 
00477 
00478 NTQ 
00479 
00480 
0048 1 ATQ 
00482 
00483 
00484 INT 
00485 
00486 SNG 
00487 
00488 DBL 
00489 
00490 VAL 
00491 
00492 EQN 
00493 
00494 
00495 
00496 FLG 
00497 OSP 
00498 RV 
00499 

JR NZ,PPR2 
LO B,91H 
LO C , 0 
LD o,c 
LD E,C 
CALL Ml 
CALL M9 
RST 48 
LO HL,AB 
RST 48 
CALL CR 
JP MENU 
LO H, (IX+0) 
LO L , (IX+ l ) 
CA LL HLHX 
LO A,32 
CALL PRCH 
INC IX 
INC IX 
DJNZ BFNP 
RET 
LO A, H 
SRL A 
SRL A 
SRL A 
SRL A 
CALL CVA 
LD A,H 
AND 0FH 
CALL CVA 
LO A,L 
SRL A 
SRL A 
SRL A 
SRL A 
CALL CVA 
LO A, L 
AND 0FH 
CALL CVA 
RET 
RST 1 6 
CALL CVH 
LO (HL) ,II 
DJNZ BFHX 
RET 
LO A,(IX+0) 
SLA /\ 
SLA /\ 
SL/\ A 
SL/\ /\ 
/\DD II, (IX+l ) 
RET 
ADD II , 48 
CP SB 
JP M, CAl 
ADD A, 7 
CALL PRCH 
RET 
SUB 48 
CP 10 
JP M,CHl 
SUB 7 
RET 
LO A, 13 
CALL PRCH 
RET 
DEFS 30 
DEFW lEl DH 
DEFM 1 CONVRT: PRESS B/D/ H/N/P/ENTER/CLE/\R ' 
DEFB 0 
DEFM 1 BYTE 
DEFB 0 
DEFM BIN 
DEFB 0 
DEFM ' HEX I 

DEFB 0 
DEFM ' DEC 
DEFB 0 
DEFM ' ABS I 

DEFB 0 
DEFM PEEK I 

DEFB 0 
DEFB 27 
DEFW l ElDH 
DEFB 0 
DEFM I = I 

DEFB 0 
DEFW lEl DH 
DEFM ' BYTE TYPE? (B/H) ' 
DEFB 0 
DEFW lElDH 
DEFM I NUMBER TYPE? ( I /S/D) ' 
DEFB 0 
DEFW l ElDH 
DEFM 1 ADDRESS TYPE? (A/P)' 
DEFB 0 
DEFM INT 
DEFB 0 
DEFM ' SNG I 

DEFB 0 
DEFM I DBL 
DEFB 0 
DEFM 'VALUE ' 
DEFB 0 
DEFM I = ( LSB' 
DEFB 94 
DEFM ' MSB) 
DEFB 0 
DEFB 0 
DEFW 0 
DEFB 0 
END ST/\R.T 



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 is 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 
faster, 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 $17.97, 

totally tax 
deductible . 

Call toll-free: 
(800) 288-8473 

ormailtbe 
coupon below. 

Here 's a look at some of the articles $17.97 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 Microcomputing-both successful 
computing publications) has gone through both 
the agony and joys of working with computers. 
He has lost a quarter of a million 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 $17.97. 

Belief is here for only $17.97 

NAME 

D 8 Sign me up as a Charter Subscriber to Desktop 
YE Computing. I will get one year of the only comput­

ing magazine written in plain Eng!j.sh for $17.97 (a savings of 50• 
off the newsstand). My subscription will begin with the premier 
issue-October 1981. 
Your first Jssue will be arriving by mld·October 1981. 

canadian 1 yr. only/ US funds $19.97 Foreign 1 yr. only/ DS funds $29.97 

Desktop Computing 
INTERBANK # ---------- 80 Pine Street Peterborough, NH 03458 CARD# -----------

80 Microcomputing, September 1981 • 195 



THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 

FOR TRS-so·· 

OWNERS 

• TRS80'" IS A TRADEMARK OF TAN DY CORP 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 

•PRACTICAL APPLICATIONS 
•BUSINESS 
• GAMBLING • GAMES 
•EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 
.... AND MORE 

!Now IN ouR 4-th YEAR 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
• STATISTICAL COMBINATIONS 
• PASCAL'S TRIANG LE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• D IS !~ FILES 
• MOD III l<F.VIEW 
• KEYBOAIW THUNDEH ANi) LIGHTING EXPLAINED 
• DOS COMMAN DS IN 1.EVEI. II 
• PKOBABil.ITY CUKVE GENEHATOK 
• CAl.CUI.ATOK SIMUl.ATIONS 
• THE MEC;ARYTF. tjAP 
• STOCK S AND BONDS 
• lllJDC;ET ANA LYSIS iFOH BUSINESS AN D HOMEJ 
• NEWUOS Kil KEVIEW 
• DUTCH ING THE HORSE SYSTEM THAT CAl~T LOSE 
• A SIMUl. ATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX SAVER REVIEW 

. AND MORE 

<: <: -k ~~~~ '{\0~ [f.!N~A~~J A Complete Financial Analysis Package Used 
..:a~~~ sc\\\V To Calculate Markup , Margin , Annuities, Compound Interest, Nominal J. ~ 5\)'6 o\\ And Effec tive Rates , Sinking Funds, Mortgage Calculations, Future Value, 

£~£~ ~\.. Savings and Insurance , Pe rcentage Difference Between Two Numbers, 
\\ Amortization Schedule and More ... .. . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG !INCLUDING LISTINGS OF HUNDREDS OF TRS80' " PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE I S2 .00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

• All programs are supplied on casse tte (add $3 fo r Dis ke tte Version - add $5 for modified Mod-II Ve rsion) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " ............................................................................... . 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 . 

START MY SUBSCR IPTION WITH ISSUE 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

NEW!!! 
MOD·ll NEWSLETTER 
$18 ear or 12 issues 

24~~DUE~ -
l"I · July 1978 • Rl2 June 1979 • R24 July 1980 • n30 January 1981) 

LI NE C'!!!!!!!!!?J 
NEW SUBSCRIPTION .. RENEWAL. .. ~- (914) 425-1535 

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·SO™••• 
• TRS-80'" is a trademark of the Radio Shack Division of Tandy Corporation 

_Lt .~ ,..L/11. *All orders processed within 24-Hours 
/'1_.-•Allll~Ja ~~ * 3l>-Day money back guarantee on all TRSDOS Software 

~~MOD II PROGRAMS *::~d$:4~/~,5~Pc)_i;~~~~~S~t~~~sA reas 
- *Add $5.00 outside U.S.A. , Canada & Mexico * ~e will match a'!y bonafide aduertised price 

rn any of the Ma1or Compute r Magazines 
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(1) ELECTRIC PENCIL (Michael Shrayer Soltware) . 
Complete wo rd processor with ex1ens1ve editing and 
printer formalting features ..... $325 (STANDARD 
TRSOOS VERSION) ... $350 (OIABLO. NEC OR OUME 
TRSQOS VERSION). 

(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
INVOICING ANO PAYROLL (Small Bus iness Systems 
Group) ... an extensive business system fo r the serious 
user .. . can be used one module at a time or as a co ­
ordinated system ... $225 ... per module .. $1299 tor the 
complete system. 

~tg6~~~~L ~!~~:~e .A~~S'E~~6SR~E~~~~~~EL 
ANO PAYROLL {Com pumax ) ... a complete user ori­
ented business system ... can be used one module at a 
time or as a coordinated system ... $140 per module 
S995 for the complete system . 

(4) MOO-II UTILITY PACKAGE (Racet Computes) 
adds impon ant u lllr ties to TRSDOS .. copy Illes 
selectively ... faster and more accurate f ile copymg . 
repa i r bad d1rectones ... displays sorted direc tory o l 
all fi les on 1 to 4 disk drives .. SUPERZAP .change 
disk 10 and more $150. 

(5) ADVENTURE #1·#9 (Scott Adams - Adven ture 
lntern at1onal ) ... a senes of games fo rmall y o nly 
avai lab le on the large compulers ... your goat 1s to work 
your way through a maze ol obstac les 1n order to 
recover a secret treasure or complete a mission .the 
package mcludes al1 9 Adventures wnllen by Sco 11 
Adams .. 599.95. 

(6) GSF (Aacet Computers) Generalized Su brou tine 
Facility .a series of super last machme language 
ut1lf1ies !hat can be ca lled from a BASIC program (no 
machine language knowledge required) sorts 1000 
items 1n under 5 seconds ... a llows PEEK and POKE 
stalements ... move data blocks ... compress and un­
compress data .. works under TRSDOS . SSO 

(7) DSM (Racet Computes) ... Oisk Sort Merge sort s 
and merges large multiple diskette hies on a 1 to 4 
drive system ... NOT AN IN MEMORY SORT can 
actually alphabetize {or any o ther type o t sort) 4 disk 
drives worth o f da1a ... sorts o ne complete disk of 
mforma11on in lO m1nutes ... 1nlo rmat1on is provided to 
use DSM with the RS MAILING PROGRAM works 
under TRSDOS ... $150. 

(8) RSM (Small Systems Software) .. a machine 
language mon itor and disassembler .can be used to 
see and modi fy memory or disk seclors .contains all 
the commands found on !he Model- I version plus 
some additional commands for the MOO -II works 
under TRSOOS. $39.95. 

(9) BLINK BASIC LINK FACILITY (Race! Computes) 
Link lrom one BASIC program to ano ther savmg all 
variables ... chain programs without losing variables 
... $50. 

8~~:u~:~f .. 1~~so:i~ v:r~:~:;~;dE s~~n1~!TJs~~~~e~ 
program (with the hne numbers in wh ich they appear) 
... lists all GOTO's and GOSUB's (with the hne num­
bers in wh ich they appear) searches fo r any specific 
vanab les or strings (wilh the line number in wh ich 
they cippear). $50. 

~1J~~~i!~~ioM;e~~ :r~n~Ko~~~~~~~e~n~0~0~t~~ a 
diskette) Disassembler and MOD-It interlace to the 

t -
(12) HARD/SOFT DISK SYSTEM (Racet Computes) t 
The soltware essen tial to mlerface any of !he popular 
large hard disk drives completel y compa t ible w ith 
your e:iosting so ftware and Illes allows up to 20 • 
megabytes o f storage (and larger) d1 rec1ory expand- t 
able to handle lhousands o l Illes .. S400 

(13) CAMEO HARD DISK DR IVE CONTROLLER 

MICROSOFT EDITOR ASSEMBLER PLUS onctudong 
uploading services and patches for Disk 1/ 0 assemble 
directly into memory save all o r portions o l source 
lo disk dynamic debug facil it y (ZBUG) entended 
edi tor commands $1 25 

coming soon (November P) • 

(14) HARO DISK DRIVES commg soon (Nov 1?) t 
(15) H & E COMPUTRONICS, INC. SHARE-A· 
PROGRAM DISKETTE " 1 wo rks under TASOOS a 
collection of programs wr111en by MOD-II owners •t 
programs include data base management a word 
processor mail sys tem mortgage calcu1a11ons . 
checkbook register and many olhers SS (add S3 
poslage outside of the Un1led States, Canada and 
Mexico) .FREE i t you send us a d1skelle con taining • 
a program 1ha1 can be added to the SHARE-A-PRO- t 
GRAM DISKETTE 

(16) WABASH CERTIFIED DISKETTES 539 95 (pe' 
box ol tO) 

(17) FLIP SORT DISKETTE STORAGE TRAY Stores t 
50 d1ske11es comes comple te with mdex-d1v1ders. tilt 
plates and ad1ustable spac ing $44 95 

~~k1~~i~E~E~~gN12~ ~l~A~~in ts~f+?~+~c~ • 
MATH GAMBLING GAMES includes 125 page 1 
manual and 2 diskettes 599 95 J 
(19) BUSI N ESS PAC 100 100 essential business • 
programs INVENTORY CONTROL PAYROLL t 
BOOKKEEPING SYSTEM STOCK CALCULA­
TION S C HE CKBOOK MAINTENANC E AC· 
COUN TS RECEIVABLE ACCOUNTS PAYABLE 
includes 125 page manual and two diskettes $149 95 • 

(20) EDITOR ASSEMBLER (Galac1'c Softwa'e Lid l t 
the first user orien ted Ed1 1or Assembler !or the 
MODEL II and was designed to utshze alt the features 
ol the MODEL II It includes mnova!lve features for 
ease o l coding and debugging and comple te docu- • 
mentat1on (over 120 pages) works under TRSDOS t 

5229 00 

(21) BASIC ' COMPILER (M1crosol!) changes your 

~<;~~~~~~~9:~u~i~~n~~ ';.~~hi'i~e~anf~:5e mc reases i• 
(22) MAIL/FILE SYSTEM trom Galactic Software Lid 
stores 2.500 names per disk No sort ing 11me 1s 
requ ired since the Ide is au 1omat1cally sorted by llrsl • 
and las t name plus Zip Code on inpu t Retrieve by any t 
combina ti o n o l 19 user codes Support s an 1 t d1g1t 
alphanumenca Z ip Supports a message tme Comes 
complete w ith user-oriented documen tation ( 100-
page manual) Al lows !or company name and 1nd1v1d- • 
ual o l a company and comple te phone number (ana t 
extension) works under TRSDOS $199 00 

(23) INCOME TAX PAC Proless1onal income tax 
package most forms ana schedules ou tput to video 
o r hne printer au 1oma11c memory storage ot all • 
1nforma11on data can be loaded l rom d1ske11e. 1 
chang ed and edited bu11t 1n error checking S 199 95 J 
~:~h~n~Ms':~Tf,~ k ~~~~~c~~~;~~n ~;:a~u~=~~knet'. • 

...................................................... B•a•nc• o• .•D•o•g• S•t•a,• A• d• v•e•n•tu.re .. S• 7•4•9•5 ............ t 
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ORDER LINE 
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(800) 431-2818 

-t -
I 

• 

(1) CP/M (Lifeboat Associates) ..... an alternative 
operating system lo r the MOO-II that allows MOO-II 
owners to use any o l the hundreds of programs 
avar lable under CP/M ... S 170. 

(2) CP/M HANDBOOK ... (Sybex) ... a step-by-s tep 
guide to CP/M ... lakes the reader lhrough each of the 
CP/M commands. numberous sample prog rams .. . 
practical hints reference !ables $13.95. 

(3) GENERAL LEDGER , ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
ANO PAYROLL (Peachtree Software ) .. requ1res CP/M 
and MICROSOFT BASIC .professronal business 
sys tems. turn key opera11on .can be used as single 
mod i.:les or as a coordinated syslem ... SSOO per 
module .. S2500 fo r the complete sys tem 

(4) WORD- STAR. The ultimate wo rd processor ... a 
menu dnven wo rd processmg system lhal can be used 
w ith any pnnter All standard word processing 
commands are included . plus many unique com­
mands on ly tou nd o n WORD STAR. requires CP/M 

5495. 

(5) MAIL LIST MERGE An add on package that 
allows the user 10 send lorm letters (created o n 
WORD-STAR) to any compiled mailing hst (using any 
CP/M based MAIL program such as !he PEACHT REE 
MAIL PROGRAM ) .requ1rcs CP/M, WORD STAR and 
andy CP/ M based mai l program. $150 

(6) SELECTOR Il l (M1cro-Ap) complete data 
management sys tem user defined flelds and codes .. 
manages any list de fin ed by the user ... 1ncludes 
add1 t1 onal modules for s1rnpl1lied inven tory con trol. 
accou nts receivable and accounts payable ... requ1res 
CBASIC-2 5295. 

(7) SELECTOR IV {M1cro -Ap) the ultimate data 
management sys tem al l fea tures use the SELECTOR 
Ill plus .. data Ille form at conversions lull page report 
formatter computations . global search and replace 

hard disk compal1ble oa ta/ tex t mer gi ng $550 

(8) GLECTOR (M1cro-Ap) add on package to the 
SELECTOR general ledger rhat allows the user to 
delme a customized chart nl (ICCounts S350 

(9) CBASIC-2 .. a non-1nlerac11ve BASIC used for 
many prog rams that run under CP/M .. allows user to 
make more ef l1 c1ent use o l disk hles ... el im inates the 
use o f most line number relerences ... requ1re on such 
programs as the SELECTOR .. S1 20 
{10) MICROSOFT BASIC an enhanced vers ion o l the 
MICROSOFT BASIC lound on TRSDOS ... adds 
commands such as cha1n1ng {allows the user to LOAD 
and AUN a new program without losing the variables 
currently m memory) ... long variable length til e 
records . WHILE / WEND and o thers .. can be used with 
lhe BASIC CO MPILER fO speed up progra ms (3- 10 
11mes laster execution). S325. 

(11) MASTER TAX (CPA1ds) ... prolessional tax 
preparation program prepares schedules. A , B. C , D, 
E. F. G. A/RP. SE. TC. ES and forms 2106. 2119, 2210. 
3468. 3903. 244 t . 4625. 4 726. 4 797 . 4972. 5695 and 
652 1 Prmt1ng can be on readily available pre-prtnled 
con tinuous forms. on overl ays. or on computer 
genera ted IRS approved fo rms Maintains c lint his tory 
I lles 1nterac11ve w1lh CP/ A1ds Genera l Ledger $995 

(12) GENERAL LEDGER II (C PA1ds) designed lor 
CPA's stores complete 12 month detailed hislory o f 
transacti o ns generat es l1nanc1al statements . 
depre c1at1on. loan amortizations. 1ournals. tria l 
balances. sta tements o l changes 1n l1nanc1al pos 11 ion, 
and compilation letters mcludes payroll system with 
automating posting 10 general tedgers ... pnnts 
payrol l regi ster , w2·s and payroll checks ... $450 

(13) ELECTRIC PENCIL (Michae l Shrayer Software) 
Complete wo rd processor w1th extensive editing 

and printer format11ng features .. $275 (Sl andard 
printer version ) S300 (DIABLO. NE C or OUME 
vers ion) 

(CP/M IS A REGISTERED TRADEMARK 
OF DIGITAL RESEARCH) 

NEW!!! 
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•••EVERYTHING FOR YOUR TRS·80'e•• 
• TRS-80'" is a trademark ol the Radio Shack Division ol Tandy Corporation rm:--_ .... ---JS:~~ - . 

1 00 suPEl\ ! MASTER PAC IOO 
pl\OGl\A)IS ~!1.!'..~!!~N (COMPLETELY REVISED) 

FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 
ALL ON CASSETTE OR DISKETTE 

m..- • ~t~ •"Jiii.• .. .__........._... • .. • • • • • • • • • • • • • • • ... • • • • • -••...: .... • • • • -~- ·--w---=-.-=-_ _. __ ._.________._..._ . ":J&...-~ 

BUSINESS AND PERSONAL FINANCE STATISTICS AND MATHEMATICS G RAPHICS 
1. CHECKBOOK MAINTENANCE 37 . RANDOM SAMPLE SELECTION 73. DRAWS BAR GRAPH 
2. TIME FOR MONEY TO DOUBLE 38. ANGLO METIC CONVERSION 74 . DRAWS HISTOGRAM 
3. FEDERAL FICA & WITHHOLDING TAX 39. MEAN. STANDARD DEVIATION. 75. MOVING BANNER DISPLAY 
3. COMPUTATIONS 
4. HOME BUDGET ANALYSIS 
5. ANNUITY COMPUTATION • 1stN£SS 

MAXIMUM AND MINIMUM 
40. SIMPLE LINEAR REGRESSION 
41. MULTIPLE REGRESSION ANALYSIS 
42. GEOMETRIC REGRESSION 

GAMBLING AND GAMES 
76. RANDOM SPORTS QUIZ 
77. GOVERNMENT QUIZ 
78. HORSE RACE ~. ~~~Jcf8~8M PURCHASE Bu 

8. NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

43. EXPONENTIAL REGRESSION 
44 . SIMPLE MOVING AVERAGE sT\CS 
45. SIMPLE T-TEST ST ... Tl 
46. CHI -SQUARE TEST ,. 

79. MAGIC SQUARE 
80. ARITHMETIC TEACHER 
81. HIGH LOW GAMBLE 

IO. MORTGAGE AMORTIZATION TABLE 
11. INVENTORY 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 

47 . NORMAL PROBABILITIES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 
51. MA TRIX 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 
60. PRIME FACTORS OF INTEGER 

82. UNSCRAMBLE LETTERS 
83. HANGMAN 
84. GAME OF NIM 
85. RUSSIAN ROULETTE G ... ~-.i.tNG 
86. ROULETTE GAME ,.ID 
87 . ONE-ARMED BANDIT 
88. HIT THE TARGET 
89. WALKING DRUNK 
90. ST A TE CAPITAL QUIZ 
91. TIC-TAC-TOE 
92 . DICE GAME 
93. LUNAR LANDAR GAME 
94. BIORHYTHM 
95. HORSE SELECTOR (CLASS CALCULATOR) 
96. RANDOM DICE ROLL 

25. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 

61. LEAST COMMON DENOMINATOR 
62 . RADIAN-DEGREE CONVERSION ~ ... Tll 
63 . NUMERICAL INTEGRATION ID,. 

97. RANDOM ROULETTE ROLL 
98. RANDOM CARD DEALER 

28. CREDIT CARD FILE 
29. ECONOMIC ORDER QUANTITY (EOQJ 

INVENTORY MODEL 
30. VALUE OF HOUSE CONTENTS soNAL 
~~ . ~~><JT~~~i~LENDAR p£1\ 
33. DAY OF WEEK 
34 . CASH FLOW VS. DEPRECIATION ~cC' 
35. COMPLETE MAIL SYSTEM eoJNA~ » 
36. INTEREST RATE ON A LEASE IL" 

UTILIT IES 
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 

99. GUESS THE NUMBER 
100. WHITE OUT SCREEN 

GUARANTEED SATISFACTION 
30-DAY MONEY BACK GUARANTEE ON ALL SOFTWARE 

............................. .. .. ............ ............ ....... ...................................................... 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

PLEASE SEND ME: 

0 MASTER PAC 100 CASSETTE VERSION ... ... ....... $59.95 
D MASTER PAC 100 DISKETTE VERSION . ............. $59.95 
D MASTER PAC JOO (TRS-80 MODEL II VERSION) ...... $99.95 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
* All orders processed within 24-Hours 
* 30-Day money back guarantee on all Software 

CREDIT CARD NUMBER . ... . . . . . .. .... .. .. . .. •.. . .. . .. . .. . .. . .. . • ..•.. • .. •. ..... . ..•... . ..•...... EXP. DATE .... . ... . .. .. . ... •.. , ..•.. 

SIGNATURE ... ... . .. . ... . .... ... . ... . .. . .. . ... . ..... .. .. .... ....... . ........ . .... .. .. . .... , .. . . . .... . . .... .. .. . .. ... .. ..... . . ...... . .. 

NAME ..... ... • .. • ....... .... ... • ... . .. • .... . .. 

ADDRESS . . . . . . . . . . . . . .. ........ .......... CITY .......................... . ............. ST ATE ............... ZIP ..... : .. ........ . .. 
•••ADD SJ.00 FOR SHIPPING IN UPS AREAS e ADD $4.00 FOR C.O.D. OR NON-UPS AREAS e ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO ••• 
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:LO.r:IPLITRO.~%LS ~-
···EVERYTHING FOR YOUR TRS·80'e•• 

,. ,' : · TRS-80 Is e rred.-merk of lh<' Radio Sheck Division of Tandy Corporerlon 

BUSINESS PAC 100 
* JO-DOY rnoneY 

Software 

~ 

100 Ready-To-Run 
Business Programs 

(ON CASSEITE OR DISKEITE) .... .lncludes 110 Page Users Manual ..... 5 Cassettes (Or Diskettes) 
Inventory Control.. ... Payroll ..... Bookkeeping System ..... Stock Calculations ..... 
Checkbook Maintenance .... .Accounts Receivable .... .Accounts Payable ..... 

BUSINESS 100 PROGRAM LIST 
59 WACC 
60 COMPBAL 
61 DISCBAL 

Weighted avel!lge cost of capita l 
True rate on loan with compensating bal. required 
True rate on discounted loan 

I RULE78 
2 ANNUi 
3 DATE 
4 DAYYEAR 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKl 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWffii 
24 SV>\PDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVALl 
33 WAJNAL 
34 BONDVA12 
35 EPSEST 
36 BETMlPH 
37 SHAAPEI 
38 OP'TWRfTE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VAl.ADINF 
44 UTlLJTY 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OPTI..OSS 
52 Fc;¥J()Q 

l'WllE 

53 FQEO\VSH 
54 FQEOQPB 
55 QUELJECB 
56 l'tCF ANAL 
57 PROF1NO 
~CN'l 

Interest Apportionment by Rule of the 78's 
Annuity computation program 
nme between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
Straightline depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash flow vs. depreciation tables 
Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 

62 MERGANAL 
63 FINRAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 1lMETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL! 
75 LABEL2 
76 BUSBUD 

Merger analysis computations 
Financial ratios for a firm 
Net present value of project 
Laspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
nme series analysis linear trend 
nme series analysis moving average trend 
Future price estimation with inflation 
Mailing list system 
Letter writing system·links with MAJLPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 

Computes time needed for money lo double, triple. etc. 
Detennines salvage value of an investment 

77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 

Computes weeks total hours from timeclock info. 
In memory accounts payable S'jStem-slol!lge permitted 
Generate invoice on screen and print on printer Rate of return on investment with variable inflows 

Rate of return on investment with constant inflows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated values for oblig. 
Present value of deferred annuities 
% Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model·i.e. what stocks to hold 
Option writing computations 
Value of a right 
Expected value analysis 
Bayesian decisions 
Value of perfect infC>m'llltion 
Value of additional information 
Derives utility function 
Linear programming solution by simple< method 
Tl!lnsportation method for Unear progl!lmming 
Economic order quantity inventory model 
Sing~ server queueing (waiting line) model 
Cost"iolumeprolit analysis 
Conditional prdit tab~ 
Opportunity loss tab~ 
F'.-1 quantity =inomic order quantity model 

~ 

As aboYe but ..;th shortages permitted 
As aboYe but ..;th quantity pm breaks 
Colt-benefit Wl!iting line analysis 
Net cash-flow analylll for simple inveitrnent 
Prolltabllty lnde< cl a project 
Cap. AaMt Pt. 1'lodel analysis of project 

80 INVENT2 
81 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SELLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFILE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFf'D 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 PORTVAL9 

In memory inventory control system 
Computerized telephone directory 
nme use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system·slorage ok 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for rental property 
Sale-leaseback analysis 
Investor's rate of mum on convertable bond 
Stock market portfolio storage-valuation progl!lm 

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

• • • • • • • • • • 

D CASSE'ITE VERSION 
D DISKE'ITE VERSION 
D 'J'RS.80* MODEL ll VERSION 

ADD $3.00 FOR SHIPPING IN UPS AREAS 

$99.95 
$99.95 

$149.95 

ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 
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•••EVERYTHING FOR YOUR TRS·80Te • • 
TRS-80 Is a trademark o f lh t' Radio Sh 11ck Division o f Tandy Corporarl o n * All orders processed within 24-Hours 

COORDINATED * 30-Day money back guarantee on all Software 
*Add $3.00 for shipping in UPS Areas 
*Add $4.00 for C.O.D. or NON-UPS Areas 
*Add $5.00 outside U.S.A., Canada & Mexico BUSINESS • SYSTEMS 

AMfAICAN 
EXJ'?AES~ 

FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 
1. S.B.S.G. is a sophisticated Business Software System designed fo r the seri ous businessman. 

2. Eac h of th e S.B.S.G. Business Modules may be purchased separately ... or you may purchase the entire coord inated business system. 

3. Mod ules purchased separate ly do not coord in ate wi th the Genera l Ledger (a lthough for th e standa rd S.B.S.G. fee, the user may upgrade his 
individual modules for the coo rdin ated system). 

4. Foolproo f, Step-By-Ste p procedu res are suppli ed, p lanned and documen ted for the First-Time Computer User. All programs are self-
explanatory, telling th e user what is req uired at every step. 

5. Programs are written in BASIC and the sou rce code li sting is supplied for those users who decide to modify the original system. 

6. A complete use rs manual is suppli ed with each modul e. 

7. Demo Data diskettes are supp li ed with sample data. 

8. S.B.S.G. has an In-House staff th at can answer qu es tions and problems related to th e proper use of the S.B .S.G. Business System (on the 
telephone o r throu gh th e mail) . 

9. First-Time Computer Owners Note- Instructi ons are prov ided for en terin g state payroll withholding tables. There is an additional charge if 
you prefer to have S.B.S.G. Programmers in sert the cor rec t data . 

10. Minimum system requirement is 2-d ri ves to run any sin gle modu le. 

11 . Minimum sys tem requirement is 3-drives to ru n the coordinated busi ness sys tem (AR-AP-GL) or (AR-AP-GL with PAYROLL) . 

12. Minimum sys tem requirement is 4-drives to run the extended coo rdi nated system (AR-AP-GL-PR and INVENTORY/ INVOICING). 

13. The A. OSBORNE & ASSOCIATES business manuals are prov ided FREE w ith eac h order (they may be purchased separatel y at $20 per 
manual) . 

14. The INVENTORY and INVOIC ING modules are ori gina l programs written by S.B.S.G. 

15. Each mod ule ca n be purchased as independent modules to run on a 2 or more drive system except INVOICING. 

16. Memory requirement 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 los t du ring an upgrade. There is a standard S.B.S.G. 
charge for all upgrades. 

ACCOUNTS PAYABLE 

The accounts payable sys tem receives data conce rnin g purchases from 
suppliers and produces checks in payment o f outs tandin g in voices. In 
addition, it produces cash management reports . Thi s system aids in 
tight financia l cont ro l over all cash disbursements o f the business. 
Several reports are avai lable and supply information needed fo r the 
analysis of payments. expenses, purchases and cash req uirements. All 
A/ P data feeds General Ledger so that data is entered in to the sys tem 
just once. Th ese programs were developed 5 years ago for the Wang 
micro-co mputer and have been tested in many environments since 
then. The package has been converted to the TR S-80'" and is now wel l 
documented, on- line, interactive micro-computer system wi th the 
capa bilities o f (or exceed in g many larger systems) . 
CAPABILITIES: 
* menu driven; easy to use; full screen prompting and cursor contro l * invoi ce oriented; everything revo lves around the invoice; handles 

new invoice or 'credit memo or debit memo 
* invoce information recorded; invoice #, desc ripti on, buyer. check 

register #, invoice date, age date, amou nt of invo ice , discount (in %), 
freight, tax ($). total payabl e 

* transaction print and fil e maintenance procedures insure acc uracy * fl ex ible check ca lculation procedure; allows checks to be ca lculated 
fo r a set of vendors-or-for specific vendors * program prints your checks; conti guous computer checks with yo ur 
company letterhead ca n be purchased from SBSG * reports include (samples on back) : 
• open item listing /c losed item li sting - both detail and summary 
• debit memo listing/ c redit memo list ing 
• aging 
• check regi ster repo rt (to give an audit trail of checks printed) 
• vendor listing and vendor activity (activity of the whole year) · * fully linked to GENERAL LEDGER; each invo ice can be dist ributed 

to as many as five (5) different GL acco unts; sys tem automati ca lly 
posts to cash and A/ P accounts 
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ACCOUNTS RECEIVABLE 

The objec ti ve of a co mputerized A/ R system is to prepare accurate and 
timeley month ly statements to credit customers. Management can 
generate information req uired to control the amount of credit extended 
and the co llect ion of money owed in order to maximize profitable credit 
sa les whi le minimizing losses from bad debts. The programs com­
posi ng this system we re developed 5 years ago, especially for small 
businesses usin g the Wang Microco mputer. They have been tested in 
many environments since then. Each module can be used stand alone 
or can feed General Ledger for a full y integ rated system. 
CAPABILITIES: 
* menu driven ; easy to use; full screen prompting and cursor control 
* invo ice oriented; invo ices can be entered before ready for billing , 

when ready for billing, after billing or after paid * allows entry of new invo ice, cred it memo, debit memo, or change/ 
delete invo ice 

* allows for progress payment 
* transac tion information includes: 

• type of A/ R transaction • billing date 
• customer P.O. # • general ledger account number 
• description of P.O. • invoi ce amount 
• shippi ng/ transportation charges 
• tax charges 
• payment 
• prog ress payment information 
• transact ion print & file maintenance procedures insure accuracy 

* customer statements printed ; computer statements with your com­
pay letterhead can be purchased from SBSG * reports in clude: (samples on back) 
• l isting of invo ices not yet billed 
• open items (unpaid invoices) 
• closed items (paid invoices) 
• ag ing * fully linked to General Ledger; will post to applicable accounts; 

debit A/ R, credits account you specify 



:Lar:1PUTRC1~%LS ~. 
•••EVERYTHING FOR YOUR TRS·80Te•• 

TRS-80 Is a tradem a rk o f lh t· R a dio Shru ·k Divis ion of Ta ndy Coq.>c>rttllon 

PAYROLL 
Payroll invoices many complex calculations and the production of 
reports and documents, many of which are required by government 
agencies. It is an ideal candidate for the computer. With this Payro ll 
system in-house, you can promptly and accurately pay your employees 
and generate accruate documents/ reports to management, employees. 
and appropriate government agencies concerning earnings, taxes, and 
other deductions. The package has been converted to the TRS-80'" and 
is now a well documented, op-line, interact ive, micro-computer system 
with the capabilities of (or exceeding) many larger systems. 
CAPABILITIES: 
* performs all necessary payroll tasks including: 

• file maintenance, pay data entry and verification 
• computation of pay and deduction amounts 
• printing of reports and checks * can handle salaried and hourly employees * employees can receive : 
• hourly or salary wage 
• vacation pay 
• holiday pay 
• piecework pay 
• overtime pay * employees can be paid using any combination of pay types (except, 

hourly cannot receive salary and salary can not receive hourly) * special non-taxable or taxable lump sums can be paid regularly or 
one time (bonus, reimbursements , etc) * health and welfare deductions can be automatically calculated for 
each employee * earnings-to-date are accumulated and added to permanent records: 
taxes are computed and deducted : US income tax, Social Security 
tax, state income tax , other deductions (regular or one time) * paychecks are printed ; computer checks with your c.ompany letter­
head can be purchased from SBSG * calculations are accumulated for; employee pay history, 941A re­
port, W-2 report , insurance report , absentee report * fully linked to General Ledger. Each employee's payro ll informat ion 
can be distributed to as many as (12) twelve different GL accounts; 
system automatically posts to cash account 

INVENTORY CONTROL/INVOICING 
* ISAM (Indexed Sequential Access Method) eliminates the necessity 

for time consuming sort . 
* Pre-Allocated Files for IMMEDIATE update and inquiry capabilities. * Fast Disk storage and retrieval. * Inventory Master Record inc ludes ... class ... SKU ... Divi sio n ... Retail. . 

Cost...Beginning Balance ... Period Sale Units ... Period Receipts ... On 
Order ... On Hand ... Minimum Reorder Point...Recommended Re­
order Amount...Vendor Number ... Period Sale Dollars ... YTD Sale 
Units ... YTD Sale Dollars. * Calculated and Displayed Formulas include ... Gross Margin ($) .. 
Gross Margin (%) ... Gross Marg in ROI (%) ... Average Inventory Retai l 
($) ... Average Inventory Cost ($) ... Turn-Over (%) . * Reports Generated include ... Master File Listing ... Class Descri pt ion 
Listing ... Transaction Audit Trai l. .. Minimum Reorder Point by Ven­
dor ... Retail Price List...Retail & Cost Price List...Period Sales Report 
... Year to Date Sales Report...Stock Status (Screen or printer output) 
... Commission Report (for salesmen and buyers) . * Transaction Types include .. . Sales, Vendor Receipts ... Vendor 
Orders ... Customer Returns ... Vendor Returns ... Transfer Stock . 

PRICING 

ACCOUNTS RECEIVABLE. 
ACCOUNTS PAYABLE 
GENERAL LEDGER . . . . . . ... .. .. . .. . 
PAYROLL .. . ... . 
INVENTORY .... . . .. ... ... . 
INVOICING .... . ............ . 
COORDINATED INVENTORY/ INVOICING ACCOUNTS RECEIVABLE 
COORDINATED AR-AP-GL ......... . ... ... . .... . . 
COORDINATED AR-AP-GL with PAYROLL . 

GENERAL LEDGER 
The General Ledger accounting system consolidates financial data 
from other accounting su bsystems (A/ R, A/ P, Payroll, direct posting) in 
an accurate and timely manner. Major reports include the Income State­
ment and Balance Sheet and a " special" repo rt designed by manage­
ment. The beauty of this General Ledger system is that it is completely 
user fo rmatted. You "cus tomize" the account numbers. descriptions. 
and report formats to suit particular business requirements . 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 co nverted to the TRS-80 '" and is now a well documented , on­
line. interactive micro-computer system with the capabi lities of (or 
exceeding) many larger systems. 
CAPABILITIES: 
* more than 200 chart of accounts can be handled * account number structu re is user defined and controlled 
* more than 1, 750 transac tions may be entered via: 

• direct posting ; done by hand ; validated against the account file 
before acceptance 

• ex ternal posting : generated by A/ R, A/ P, Payroll or any other 
user source 

* data is maintained and reported by: 
• month 
• quarter 
• year 
• previo us three qu3rters 

* reports (samples on back) inc lude: 
• tri al balances 
• income statement 
• balance sheet 
• special accou nts reports and more .. * user formats reports with the following designated as you wish : 
• titles 
• headings 
• account numbers 
• descriptions 
• subto tals 
• totals 
• skip lines 
• ski p pages * up to eigh t levels of totals - fully user designated * menu driven : easy to use; full screen prompting and cursor contro l 

v9 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

~'II~ 
. Res_, 

24 
HOUR 

ORDER 'ii\ LINE 
~ (914) 425-1535 

(800) 431-2818 

MOD-1 MOD-ti MOD-Ill 
VERSION VERSION VERSION 

$125 $225 $199.95 
$125 $225 $199.95 

$125 $225 $199 .95 

$125 $225 $199.95 
$175 $275 $199.95 
$150 $250 $199.95 
$449 $749 $599.95 

$375 $675 $599 95 

$495 $899 $799.95 

EXTENDED COORDINATED AR-AP-GL INVOICING/ INVENTORY with PAYROLL .. . $799 $1299 $1199.95 
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•••EVERYTHING For Your TRS·80* Model I or Model Ill••• 
• TRS-80 '" 1s a t rademark o f Tandy Corp 

REMsoFT, Inc. 

Let Your TRS-80™ 
Teach You 

ASSEMBLY LANGUAGE 
REMASSEM-1 

Tired o f bt: y1ng book aft er book o n assem bly language proy ram min g and 
still no t knowi ng your POP fro m yo ur PUSH? 

REMSO FT proud ly annou nces a mo re eff ic ient way . usin g yo ur own 
TR S- 80 '" to lea rn the fundamenta ls o f assembly language programming 
at YOU R pace and at YO UR co nvenience. 

Ou r uni q ue pa ckage. " INTRODUCTION TO TRS-80 '" ASSEMBLY 
PROGRAMMING", w ill prov ide you w ith tne fo ll ow ing . 

* Ten 45- m inu te lessons o n audi o casse tt es. 
* A d ri ve r p rog ram to mak e your TRS-BO '" v1deo mo nit or serve as a 

blac kboard fo r the instru ctor 
* A d isp lay prog ram fo r each lesson to p rovide Il lus trati on and rein ­

fo rcement !o r wha t yo u are hearing 
* A tex tbook o n TR S-80 '" Assembly Lang uage Prog ram ming 
* Step-by-s tep d issec ti o n o l complete and use ful routin es to tes t 

memo ry and to ga in d irec t con tro l over !he keybonrd. video moni ­
to r. and print er 

* How to access and use powerful rou tines 1n your Level II ROM. 

This cou rse was develo ped and recorded by Joseph E. Will is and 1s based 
on the success ful seri es o f co urses he has taug ht at Meta Technolog ies 
Co rp o ra tion. the Rad io Shack Co mpu ter Cen ter . and o ther loca ti o ns 1n 
No rt hern Oh io . The minimum system required 1s a Level 11. 16K RAM. 

50 N . PASCACK ROAD 
SPRING VALLEY . NEW YORK 10977 

PLEASE SEND ME: 

V" 9 

D REM ASS EM -1 iTR S-80 MO DE L I C ASSETTE ) 

D REMASSEM - 1 (TR S-80 MODE L I D ISKETT E) . 

D REMASS EM - 1 i TR S-80 MO DEL Ill CASSETTE ) . 

D REM ASSEM- 1 (TR S-80 MOD EL I ll D ISKETTE ) 

D REMD ISK- 1 (TRS-80 MODEL I D ISKE TT E) 

D REMD ISK-1 (TR S-80 M ODEL I ll D ISKE TTE ) 

CREDIT CARD NUMBER . 

SIGN ATUR E 

• A ll o rd ers processed w ithin 24 Hours 
• 30-Day mo ney back g ua rantee 

• Add $3.00 fo r shi ppin g 1n UPS A reas 
• Add $4 00 fo r C .O .D. o r NO N-UPS Areas 

• Add $5.00 to C anada or Mexico 
• Add exac t postage to all o ther countries 

LEARN TRS-80™ 
ASSEMBLY LANGUAGE 

DISK 1/0 
REMDISK-1 

Your d isk system and you can reall y step out w ith REMSOFT <Educa t ional 
Modu le. REMDISK-1 , a .. sho rt course .. reveali ng the detail s o f DI SK 1/ 0 

PROGRAM MIN G using asse mbly language. 

Using the sa me fo rma l as o ur extremely popu lar int rodu ctio n to assem­
bly language prog ram m ing . this " ASSEMBLY LANGUAGE DISK 1/ 0 

PROGRAMMING " course inc ludes · 

* Two 45- minu te lessons on audio casse tt e. 
* A drive r prog ram to make you r TRS-80 '" video mo nitor serve as a 

bl ac kboa rd fo r the instruc to r 
* A d isplay program fo r each lesson lo provide 1ll ustr a1ion and rein­

fo rcement fo r what you are heari ng 
* A booklet o f comp rehensive . ful ly -commented program li stings 

Il lustrating seq uential fi le 1/ 0 . rand o m-access fi le 110 . and tra ck 
and sec tor 1/ 0 

* A d1skelle wi th mac h ine-readable source codes fo r d:1 prog rams 
d1sc uss·?d . 1n bo th Radio shack EDTASM and Macro fo rm ats 

* Rout ines to conve rt from o ne assemb ler fo rm at to the o ther . 

Thi s course was developed and recorded by Joseph E W1ll1s. fo r the 
student w ith ex peri ence in assemb ly language prog ram mi ng . 1t is an 
in term edia te-to advanced-level co urse Minimum hardwa re required 1sa 
Model I Leve l 11 . 16K RAM o ne di sk dri ve sys tem. 

~24 HOUR 
ORDER 

LINE 

.$69 95 

. $74.95 

.$74.95 

.. $79.95 

..... $29.95 

.. $34.95 

. . . NAME . 

(914) 425-1535 

. ... .. .. EXP DATE .. 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

ADDR ESS . .. C ITY . . .. STATE . . Z IP . 
• •• ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE••• 
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ROM: checksum test 
ARE YOU SURE? 

RAM: 
VIDEO DISPLAY: 

four separate tests including every address and data value. 
character generator, video RAM, and video signal. 

KEYBOARD: every key contact tested. 
LINE PRINTER: character lest. 

CASSETTE RECORDER: read/ write/ verify data. 
RS-232-C INTERFACE: connector fault, data transmission, framing, data loop, baud rate generator. 

DISK DRIVES: disk controller, drive select and restore, track seek and verify data, read/write/verify all tracks and 
sectors with or without erasing, sector formatting, disk drive timer, disk head cleaner. 

- Individual tests of each device with operator monitoring and intervention. 
- Continuous sysem lesls run continually for hours testing each component, with diagnostic reports optionally written on line printer. 
- One program adapts lo any system configuration and hardware. 
- Complete instructions and documentation. 

MON·3 and MON·4 
The TRS-80 Monitor Proiirams #3 and #4 are powerful utility programs 

enabling you to interact directly with the TRS-80 in Machine language. 
They are as useful for beginners as for advanced programmers. 

• BEGINNERS can learn lo interact directly with the computer in 
Machine language. 

• 40-PAGE MANUAL provided with each program. 
• SIMPLE commands, easy to use. 

The Features Of The Monitor Programs Enable You To The Following ... . . 
• DISPLAY memory in different ways. 
• DISASSEMBLE memory lo see Machine language commands. 
• MOVE and COMPARE memory areas. 
• SEARCH through memory to find specific values. 
• MODIFY memory in various ways. 
• RELOCATE object programs. 
• PRINT output on video display or line printer. 
• READ and WRITE object tapes in SYSTEM Format. 
• UNLOAD programs using low RAM on disk. 
• SAVE and READ disk files (MON-4 Only). 
e INPUT and OUTPUT of disk sectors (MON-4 Only). 
e SEND and RECEIVE data over RS-232-C Interface (MON-4 Only). 
• Create SYMBOLIC Tapes (MON-3) or Files (MON-4) of Disassem­

bled output for Editor/Assembler program. 
MON·3 (For Cassette Systems) $39.9S 

MON·4 (For Disk Systems) $49.9S 

SMART TERMINAL 
Enables your TRS·80 lo be used as a remote terminal to a time sharing 

computer system. Supports upper/lower case and full range of control 
keys, including control key mapping into· any ASCII character. Automatic 
transmission of files between TRS-80 and host computer. Files can be read 
from or written to cassette tape or disk. Incoming data can be printed on 
line printer or stored in memory for subsequent save lo cassette or disk. 
Disk and tape files are fully compatible with the ELECTRIC PENCIL pro­
iiram. Baud rate and RS-232-C sense switches can be reset without open­
ing Expansion Interface. Requires RS-232-C interface and modem. 

Cassette or Disk Version $b4J.9S 

FASTSORT 
A series of machine-language subroutines (for 16K, 32K and 48K Sys­

tems) to sort data from BASIC programs. Data may be alrhabetic (string) 
or numeric (integer only). Works equally well with Leve II or Disk Basic. 
Complete instructions and examples provided for interfacing with your 
BASIC programs. 

Cassette or Disk Version $9.9S 

MAILING LIST 
Maintains mailing lists of over 1000 names. Commands allow adding, 

changing, deleting, and finding names. Sorting is done by machine lan­
guage accordin!I to the information in any field (i.e., name, address, zip 
code). labels printed in 1, 2, or 3 columns, in master list on one line, or on 
video display. 

Disk Version Only ~.9s 

HOME BUDGET 
Combines the maintenance of your checkbook with analysis of your 

income, expenses, and monthly bills. Handles data including bills, in­
cluding bills, income, deposits, checks and debits lo your checking ac­
count, and cash expenses. Computes checkbook balance, list of unpaid 
bills, monthly and year-to-date summaries of income and expenses show­
in~ income tax deductions. All output printed on video display or line 
printer at user's option. Complete instructions for customizing to suit 
your own budget. 

Disk Version Only $49.9s 

SMALL BUSINESS ACCOUNTING 
Based on Dome Bookkeeping Record #612, this program keeps track of 

income, expenditures, and payroll for a small business of up to 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-lo-date summaries. Payroll section keeps record of individual 
employees and their paychecks with up lo six categories of payroll de­
ductions. Employee payroll record and year-to-date payroll totals can be 
computed. Manual contains complete instructions for customizing lo suit 
your business. 

Disk Version $49·9S 
Cassette Version $:19.9S 

(Cassette Version does not contain payroll) 

.,-g 
HOUR 

50 N . PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

24 ORDER 
LINE 

:V:: ~~EAi~ rr. 9, ,,,.. •E)(P.AES~ ~ 
(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y . STATE) 

(800) 431-2818 

•All orders processed within 24 Hours 
• 30-Day money back guarantee 
•Add $3.00 for shipping in UPS Areas 
•Add $4.00 for C.O.D. or NON-UPS Areas 
•Add $5.00 to Canada or Mexico 
•Add exact postage to all other countries 
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TUTORIAL 

Write your first program with the help of a flying saucer. 

Alternate Course--Part II 

Michael A. Duffin 
1507 East Ave. 
Berwyn IL 60402 

One of the hardest things in 
data processing is writing 

your first program. 
To help alleviate this problem 

I gave my class Flying Saucer 
(Program Listing 1) to enter into 
the computer. The intended re­
sults of this program can be 
seen in Fig. 1. 

Those numbers on the left are 
line numbers, and the computer 
uses them so it knows what line 
to execute first. They may be 

typed into the computer in any 
order, and the computer will 
place them in the correct se­
quence. If you make a mistake, 
just type the line over again. 

One thing you must remem­
ber is that when you are finished 
typing on each line you must hit 
the white Enter key. This tells 
the computer that you are fin­
ished entering a line. If you want 
to make sure that you have 
typed in all of the lines correctly 
then type LIST into the com­
puter. This causes the computer 

to list all of the lines with line 
numbers that you have typed in­
to the computer. When you are 
ready to see your picture, type 
RUN into the computer. Don 't 
forget to hit the Enter key after 
you have typed in list or run . 

As far as the instructions 
used in the program, CLS means 
clear the screen. This causes 
the computer to erase every­
thing that's on the screen. 

PRINT @tellsthecomputerto 
print something at a specified 
spot on the screen. If you look at 
a TRS-80 Video Display Work­
sheet you will see the numbers O 
through 63 at the top of the 
sheet. At the right of the sheet 
are the numbers 63, 127 and so 
on. At the left are the numbers O, 
64, 128 and so on. 

These numbers are used with 
the PRINT @ instruction. The 
number represents the corre­
sponding positions on the 
screen. The numbers 0 through 
1023 are valid for this instruc­
tion . The second operand of the 
PRINT @ instruction is the 
character or groups of charac­
ters that you want printed at the 
specified location. If we look at 
line 20 of the program: 

20 PRINT@ 158,"()" 

we see that the characters ()~ill 
be printed starting at position 
158. These characters must be 
included in quotes. 

One other point of interest 
about this program concerns 
lines 70, 80 and 90. The starting 
position in lines 20 through 60 
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was determined by taking the 
number to the left of the charac­
ters for that line and then adding 
the number from the top that is 
just above the first character of 
that line. Thus, in line 20, the 

numbers 128+30 (158) repre­
sent the starting position. Sine~ 
the comp\Jter can add more reli­
ably than we can , lines 70, 80, 
anq 90 let the computer add the 
two numbers to determine the 

() 
( ) 

( ) 
(((( )))) 

((((((( ))))))) 
(((((((((( )))))))))) 

Fig. 1 

5 REM *** FLYING SAUCER *** 
10 CLEAR 
20 PRINT @ 158,"()" 
30 PRINT@ 221 , "( )" 
40 PRINT@ 28 4," ( ) " 
50 PRINT@ 344,"((( ))))" 
60 PRINT @ 384+21,"((((((( )))))))" 
70 PRINT@ 448+18,"((((((((((( )))))))))))" 
80 PRINT@ 576+24,"THIS IS A" 
90 PRINT @ 640+14,"FLYING SAUCER" 

5 REM *** FLYING SAUCER MODIFIED *** 
10 CLS 
20 PRINT@ 158,"()" 
30 PRINT@ 221,"( )" 
40 PRINT @ 284," ( ) " 
50 PRINT@ 344,"(((( ))))" 
60 PRI NT@ 384+21,"((((((( ))))))) " 
70 PRINT@ 448+17,"((((((((((( )))))))))))" 
80 PRINT @ 576+24 ," THIS IS A" 
90 PRINT @ 639+14,"FLYING SAUCER" 
100 PRINT@ 960+30,"!!" 
110 FOR X=l TO 100 
120 NEXT X 
130 GOTO 100 



(213) 

EPSON MX-80 ......... . $CALL 

80 cps/9x9 matrix/Lower case with 
true descenders/ Bi-directiona l & 
Logic seeking/ Adjustable tractor/ 
Expanded printing/Block graphics/ 
Forms control/Compressed printing/ 
Double -strike printing/ Correspon­
dence quality/Emphasized printing 
mode/Standard parallel interface 

EPSON MX·80 F /T ..... . $CALL 

Same features as the MX-80 plus Fric­
tion Feed. Adjustable removable trac­
tor is standard for ease of handling 
forms and single sheets. 

EPSON MX-100 F/T ..... $CALL 
Same features as the MX-80 & MX-80 
FIT but on 15 V2 inch carriage for print­
ing 132 columns with standard 10 cpi 
font or 232 columns in the com­
pressed character font. The MX-100 is 
complete with Dot Resolutio n 
Graphics 

..-See List of Advertisers on page 354 

EPSON INTERFACES & OPTIONS 
TRS-80 MODEL I. Ill CABLE . . .. $ 30 
TRS-80 MODEL I Keyboard Interface . . .$ 95 
TRS-80 MODEL II CABLE . . .$ 30 
APPLE INTERFACE & CABLE . . . . $ 100 

IEEE 488 INTERFACE . . ... $ 60 

SERIAL INTERFACE . . . . . $ 70 

SERIAL INTERFACE (2K BUFFER) .. . . . . . . . $ 149 
SERIAL CABLE Male to Male . . . $ 30 
DOT RESOLUTION GRAPHICS . ... $ 90 
REPLACEMENT RIBBON .. ..$ 13 
REPLACEMENT PRINT HEAD (Quiet type) .$ 40 
EPSON SERVICE MANUAL ........... .. $ 40 

We built a reputation on our 
prices and your satisfaction. 
We guarantee everything we sel l for 30 days. If anything 
is wrong, just return the item and we'll make it right. 
And. of course, we'll pay the shipping charges. 

We accept Visa and Master Card on all orders. COD 
accepted up to $300.00. We also accept school pur­
chase orders. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds. delivered in the 
continental U.S. Call us for shipping charges on items 
that weigh more than 50 pounds. Foreign, FPO and APO 
orders please add 15% for shipping. Californ ia res­
idents add 6% sales lax. 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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## 

##ff## 

## 

1111 !111 IJ # 

Fig.2 

5 CLS 
6 REM *** SYMMETRIC DESIGN BY ANDREA BAAR *** 
10 PRINT @ 86, "xxxxxxxxxxxxxxxxxx" 
15 PRINT @ 153, "xxxxxxxxxxxx" 
20 PRINT @ 220, "xxxxxx" 
25 PRINT @ 286, "xx" 
30 PRINT @ 348, "xxxxxx" 
35 PRINT@ 383+26,"xxxxxxxxxxxx" 
40 PRINT @ 447+23, "xxxxxxxxxxxxxxxxxx" 
45 PRINT @ 511+26, "xxxxxxxxxxxx" 
50 PRINT @ 575+29, "xxxxxx" 
55 PRINT @ 639+31, "xx" 
60 PRINT @ 703+29, "xxxxxx" 
65 PRINT @ 767+26, "xxxxxxxxxxxx" 
70 PRINT @ 831+23, "xxxxxxxxxxxxxxxxxx" 

Fig.3 

10 CLS 
20 PRINT@ 280, •xxxxxxx• 
30 PRINT@ 341, "XXXXXXXXXX X" 
40 PRINT@ 408, "XXXXXXXXXXXXXXXX" 
50 PRINT @ 447+25, •xxxxxxxxxxxxxxxx• 
60 PRINT@ 511+25, "XXXX xxxx• 
70 PRINT@ 639+22, "THIS IS A DOG" 
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starting position. 
After this brief explanation of 

the program I instructed my stu· 
dents to type the program into 

their machines and run it. Then 

I asked them to modify the pro· 
gram so that the picture on the 

screen matched the picture on 

the worksheet. At this time all 

modifications were accom· 

plished by retyping the line that 

was In error. 

Most of the students had no 

problems with this program ex· 

cept for the fact that a few of 
them weren 't very good at typ· 

ing, but then again neither am I. 
Once everyone had complet· 

ed the exercise I gave them the 

following four lines: 

100 PRINT@ 960+30,"!!" 
110 FORX=1T0100 

120 NEXTX 
130 GOTO 100 

Along with these lines I gave 

them the following instructions: 

1) Add lines 100 and 130 only 

to the saucer program. 

2) Type RUN 

a)What happens? Why? 
b)What does line 130 do? 

c)How do you stop the pro· 

gram? 

3) Now type in lines 110 and 

120. (The program should now 

consist of lines 10 through 130). 
4) Type RUN 

a)How has the program 

changed? 
5) Change the number 100 in 

line 110 to 1000. 
6) Type RUN 

Fig. 4 

a)How has the program 

changed? 

5 REM *** SHIP BY LIRI HODJA *** 
10 CLS 
20 PRINT@ 95,"X" 
30 PRINT@ 158,"XXX" 
40 PRINT@ 221,•x xx• 
50 PRINT@ 284,"X X X" 
60 PRINT@ 319+28,"X X X" 
70 PRINT@ 383+27,"X X X" 
80 PRINT@ 447+26,"X X X" 
90 PRINT@ 511+25,"XXXXXXXXXXXXXXX" 
100 PRINT@ 575+32,"X" 
110 PRINT@ 639+15,"XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

X" 
120 PRINT@ 703+16,"X X" 

130 PRINT@ 767+17, "X X" 
140 PRINT@ 831+18,"XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX" 



7) Change the number 1000 in 
line 110 to 10. 

8) Type RUN 
a)How has the program 
changed? 
b)What do lines 110 and 120 
do? 

c)How does the program 
work? 

For those of you who don't 
have a TRS-80 handy, I'll explain 
the answers to the questions 
above. 

2a. What happens is the fly­
ing saucer flies up off the 
screen. Then, what seems to 
happen is the characters "! ! " 
stay on the screen . 

2b. Line 130 goes back to line 
100 and prints ! ! again at posi­
tion 990. 

2c. There are a couple of 
ways the program can be 

# 

# 

stopped. One way of course is to 
turn off or unplug the machine. 
The big disadvantage in doing 
this is that you have to retype 
the entire program into the ma­
chine so you can answer ques­
tion number 3. A better method 
of stopping this program or any 
program is to hit the Break key . 

4a. The saucer still flies off 
the screen but it does this at a 
slightly slower rate. This time it 
can also be seen that the char­
acters ! ! seem to be blinking. 

6a. By changing the number 
in lines 110 to 1000 the saucer 
flies up off the screen at a much 
slower speed and, yes , this time 
the characters ! ! are definitely 
blinking . 

Ba. This time the saucer flies 
off the screen at a much faster 
rate. 

# 

# 

#=#=#=#=#### 

# # 

###### 

## 

##### 111/lill# 

# # # 

# ## 

# ## 

#### #### 

~41-..Jl-U-.Jl-.Jl- "U " ll ~.a. I• ~· 11 "#.a..a..a.~#### -tt-tr-ft""7Hr"1t-tt" If ii If II ...,,......,,.. f{ I ff It- ..,.,.....,.,.-n-"tHr-

Fig. 5 

10 CLS 
20 PRINT @ 63 +25 , " # #" 
30 PRINT @ 127+25, "# # " 
40 PRINT @ 191+25," ## ### # ## " 
50 PRINT @ 255+25," # #" 
60 PRINT @ 319+26," ##### #" 
70 PRINT @ 3 83+28,"# #" 
80 PRINT@ 447+23," ##### ##### " 
90 PRINT @ 511+23, " # # #" 
100 PRINT @ 575+23, "# # #" 
110 PRINT @ 639+23," # ## " 
120 PRINT @ 703+19, "#### #### " 
130 PRINT@ 767+19,"# #### ###1## ################ " 

_.See List of Advertisers on page 354 

PRO _2 i3 0 
.--- -- -~ 

r:oR MODE L lI 

PROBASIC 

PROBASIC $195.00 
• Loader relocatably links user specified modules to save memory. 
• Design BASIC to your specifications (now or later). 
• Dump feature allows you to save your versions of Basic 
* Sample: PROBASIC -P: ACDEFGIM -S:Your file 

Probasic Includes the following relocatable modules 

PRO - ANGLES PRO-DEBUG . DEGREES, RADIANS * Most brackets optional . .. 
ASIN, ACOS, Pl # * Fix - T M error 

* New - DELETE 
PRO-LABELS * TRSTEP, TRVAR, PROC, 

• Label branching & testing INSERT, DIR, INBSC 
* IF LABEL 85 < > "Test" 

THEN MERGE . . . PRO-KEYS 
* 85 "Test" PRINT "Test" * Redefine key(s) to any string 

from program or keyboard 
PRO-EXTENSIONS * Enable/Disable from key-

* Dynamicly save variables & board with CTR'L - ) 
files during editing, merging, * Fix - live - keyboard 
linking & deleting, .. . * PROKEY = , PROKEY$ 

* New - RENUM 
* New - MERGE, LINK PRO-MACH 

* S V C axcess to basic subs 
PRO-WORDS * New - BREAK (Reset) 

* UPC$, LWC$, TRIM$, REV$, * PEEK, PEEK%, PEEK$ , 
PAUSE, APT$ FCHR, FSTR, POKE, POKE%, POKE$, 
FSECT$ , CHG$ , EVAL, CALL adres (parms) , 
CKKEY, FRACT, COMP, CLRTN , EXECUTE, INP, 
FQTY, MIN, MAX, EDT$, E #, OUT 
INV$, CNSEC$, 

PRO- CRT 
PRO-EDIT • Inverse vidio 

* Immediate entry keys * CRT, CRT$, SCROLL 
.. ...... .. / f1 

* New - LIST & EDIT PRO - FILES 
* ROLLUP, ROLLDN * Fix - LOF 

* RELOC, OPEN "E" 
PRO-SORT 

* String aray sort routines PRO-VAS 
• 2000 strings in 7-16 sec * Allows 3 letter variables 
' SORTa$(*USING 1,2 . .. ) * Reserved words in variables 

* UPCVRS, LWCVRS 
PRO-FUNCTIONS KEYVRS, VARLEN 

* Multi-line Functions 
* MID$ TO PRO-GRAPH 
* WAIT for $ reorganizing * Draw lines, patterns, points 
' New- HEX$ . SET, RESET, POINT, 
• Misc fixes USING, TO, GRAPH 

Call and we'll send our "TEST PROGRAM" listing 

PR0-80-SYSTEMS _.507 319-266-4262 
3206 CENTER STREET 319-266-7184 
Cedar Falls, la. 50613 319-233-6111 
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MtRRY CHRISTM!\S 
Fig. 7 

5 REM *** CHRISTMAS TREE BY CAROL ANN VOJTIK *** 
10 CLS 
20 PRINT@ 157,"X" 
30 PRINT@ 191+29, "XXX" 
40 PRINT@ 191+64+28,"XXXXX " 
50 PRINT@ 319+27,"XXXXXXX" 
60 PRINT@ 383+26," XXXXXXXXX" 
70 PRINT@ 447+30,"X" 
80 PRINT@ 511+27,"X XXXXXX" 
90 PRINT@ 639+22,"MERRY CHRISTMAS" 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 
Hash could be the culprit! Pa t. #4 .259 .705 
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 filter isolated 3-prong sockets; integral 
Suree/Spike Suppression; 1875 W Maximum load, 1 KW load any 
soc et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.95 

• ISOLATOR (IS0·2) 2 filter isolated 3-prong socket banks; (6 
sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank ... .. .............. . . . ... . . . .. 562.95 

• SUPER ISOLATOR (IS0-3), similar to IS0·1 except double 
filtering & Suppression ... . .... . ........ . . . .......... $94.95 

• ISOLATOR (IS0·4), similar to IS0-1 except unit has 6 
individually filtered sockets . . ........ . .... .. ...... . . $106.95 

•SUPER ISOLATOR (IS0·11) similar to IS0·2 except double 

• g11~gnrT ~:~K~~~~~~~ ~oci81 (~CiCi:cei ·. ·. ·. · .. ·. ·. ·. ·. · .. ·i\cici :9::~~ 
• CKT BRKR/SWITCH/PILOT (-CBS) . ... .. ........ . .. Add $16.00 
AT YOUR 
DEALERS 

Master-Card, Visa, American Express 
Order Toll Free 1-800-225-4876 
(except AK, HI, PR & Canada) 
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8b. My students easily ascer- Line 100 causes the characters 

tained that line 110 somehow 
controls the speed that the 
saucer moves. The relationship 
of line 120 and the actual me­
chanics of a For ... Next loop 
evaded most of them since they 
had never been exposed to a 
For .. . Next loop before. What 
lines 110 and 120 really do is add 
1. Line 110 starts with X = then 
line 120 causes X to be in­
cremented until X equals the 
number after " to" in line 110. 

Be. Line 10 blanks the screen. 
Lines 20 through 90 build the 
saucer and write the message. 

10 

9 

8 

7 

6 

5 

4 

3 

"! ! " to be written on the last line 
of the screen. Lines 110 and 120 
cause the saucer to move up 
slower. Line 130 goes back to 
line 100 and the instructions 100 
through 130 keep repeating be­
cause of this. 

By the way, line 130 is an ex­
ample of an unconditional 
branch. Lines 110 and 120 are an 
example of a conditional 
branch. An unconditional 
branch is always executed. (e.g. 
Line 130 always goes back to 
line 100 while the program is ex­
ecuting). 

9 

8 

7 

6 

5 

4 

3 

2222222222 

\\\I I I 
\\I I 
\I 

BLAST OFF 
Fig. 6 

5 REM *** SPACE SHIP BY TONY PUSATERI *** 
10 CLS 
20 PRINT@ 31,"10" 
30 PRINT @ 64+29,"9 9" 
40 PRINT@ 156,"8 8" 
50 PRINT@ 219,"7 7" 
60 PRINT@ 283,"6 6" 
70 PRINT@ 347,"5 5" 
80 PRINT@ 411,"4 4" 
90 PRI NT @ 475,"3 3" 
10 0 PRINT@ 539,"2 222 222 222 " 
110 PRINT@ 602,"l <<<>>> l" 
120 PRINT@ 664,"l 1 <<>> 1 l" 
130 PRINT@ 726,"l l l <> 1 1 l" 
140 PRINT@ 798,"llll" 
15 0 PRINT@ 862,"llll" 
16 0 PRINT@ 926,"llll" 
170 PRINT@ 983,"B L AST 0 F F" 
1 80 GOTO 1 80 



Auto-dial/ Auto-answer 
FOR $224.95! 

The Microconnection'" can dial thP.e::Olil@!IBll 
phone and answer it too, ~ 
transcribe transmissions 
decode busses, run 
printers, receive/send 
radio transmissions, 
answer I originate, and 
direct-connect to the phone 
system. Lots of terminal and 

Regular MJCROCONNECTION™ 
prices start at$ J 99.50. 

host software for cassette and 
disk too. That's why it's a modem 
-and much more. -------~-

the ffl!C!Ope!!phe!~! COfpO!~f !Of! 
v306 

fo order your MICROCONNECTION. or for more information. write or phone: 2643 151 st Pl. N.E .. Redmond. WA 98052 (206) 881 ·7544 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 
fortheTRS•SO 
SubLOGIC's T80-FS1 is the smooth, realistic 
simulator that gives you a real-time, 3-D, 
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-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
T80-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 

..- See List of Advertisers on page 354 

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 
direct order, include $1.25 and specify 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

@M@lDGIC 
Communications Corp. 
Box V, Savoy, IL61874 
(217) 359-8482 
Telex: 206995 ,,.. 1so 
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A conditional branch only oc­
curs when certain conditions 
are true (e.g., lines 110 and 120 
cause X to increment until X 
equals the value following the 
"to" in line 110. When X equals 
this value then the next line is 
executed). 

You're probably wondering 
what caused that saucer to fly 
up off of the screen. Before ex­
plaining this to my students I 
felt they needed to know a little 
bit about hardware and soft­
ware. 

Hardware is, basically, the 
physical machine itself. Soft­
ware are the programs that are 
put inside the machine. Soft­
ware can be divided into three 
groups: operating system soft­
ware, application programs and 
translators. Operating system 
software allows the various 
pieces of hardware to interact 
and allows a programmer to talk 
to the computer. An application 
program is one that performs a 
specific function or group of 
functions. These functions are 
not usually system related and 
they are usually written to per­
form a job. A translator is the 
software which takes an appli­
cation program and converts it 
so the machine can understand 
it. A translator takes what the 
user types in (i.e. the source 
code) and converts it to machine 
code (i.e., the object code). 

On the TRS-80 when the 
PRINT @ instruction is executed 
the cursor is automatically 
placed on the line following the 
one on which the characters 
were printed by the translator. 
(The cursor indicates where you 
are on the screen.) 

When you type something on 
the last line on the screen, the 
operating system automatically 
causes all of the material on 
that screen to be moved up one 
line when the Enter key is hit 
or if the data typed in extends 
more than the length of one line. 

Line 100 causes a combina­
tion of both of these to occur. 
The translator prints ! ! on the 
last line and then attempts to 
place the cursor on the next line. 
The system thinks the data has 
extended to the next line so it 
causes the other material on the 
screen to be moved up one line. 
This makes the saucer seem to 

Program Listing 1 

l REM ********************************** *** ******** 
2 REM * 
3 REM * HIDDEN PICTURES BY CAROL VOJTIK 
5 REM * 
7 REM ************************************************ 
10 CLS 
20 PRI NT @ 87 , "HIDDEN PICTURES" 
30 PRINT 
40 PRINT "I WILL DRAW A MAZE" 
50 PRINT "SEE IF YOU CAN FIND:" 
60 PRINT 
7 0 PRINT "AN ARROW" 
80 PRINT "A BEARS HEAD" 
90 PRINT "A BUG" 
100 PRINT "A DUCK" 
110 PRINT "A SHOVEL" 
120 PRINT "A TEE-PEE" 
130 FOR X; l TO 3000: NEXT 
140 PRINT "HIT ANY KEY TO CONTINUE" 
150 A$;INKEY$ : IF A$;"" THEN 150 
160 CLS 
180 FOR X;l5360 TO 15447 
200 POKE X, 166 
210 NEXT X 
220 POKE 15448, 175 
23 0 POKE 15449 , 182 
240 POKE 15450, 190 
250 POKE 15451, 167 
260 FOR X;l5452 TO 15461 
270 POKE X, 166 
290 NEXT X 
310 POKE 1546 2 , 190 
320 POKE 15463, 167 
330 POKE 15464, 166 
340 POKE 15465, 182 
350 FOR X; l 5466 TO 15495 
360 POKE X, 166 
370 NEXT X 
380 POKE 15496, 167 
390 POK E 15497, 191 
400 POKE 15498, 167 
410 FOR X; l 5499 TO 15 508 
420 POKE X, 166 
430 NEXT X 
440 POKE 15509, 17 4 
450 POKE 15 510, 174 
460 POKE 15 511, 174 
470 POKE 15512, 191 
48 0 POKE 15513, 191 
485 POKE 15514, 174 
486 POKE 15515, 174 
490 FOR X;l5516 TO 15524 
500 POKE X, 166 
520 NEXT X 
540 POKE 15525 , 190 
550 POKE 15526, 166 
560 POKE 15527, 166 
570 POKE 15528, 166 
580 POKE 15529 , 166 
590 POKE 15 530 , 174 
600 POKE 15 53 1, 166 
610 FOR X;l5532 TO 15537 

fly away. 
On a microcomputer there are 

two types of memory where 
these programs are found, RAM 
and ROM. Translators are oper­
ally found in ROM (i.e., Read Only 
Memory). This means that a pro­
Memory). This means that a pro­
grammer can read the material 
in this type of memory, but he or 
she can 't change it. Applica­
tions programs are usually 
stored in RAM (i.e., Random Ac­
cess Memory). This type of 
memory can be either read by or 
written to by an applications 
program. 

At the conclusion of the 
above exercises I asked my stu­
dents to make some sort of pic­
ture on a Video Display Work-

sheet and then use the PRINT @ 
instruction to program their dia­
grams. Some of the diagrams 
and their associated programs 
are included at the end. 

The last program in this arti­
cle is called Hidden Pictures, 
written by Carol Vojtik. How­
ever, as I'm sure you have sur­
mised, this program was written 
at the end of the class. 

Lines 150 and 2810 are of spe­
cial interest and can be used in 
any program. What they do is 
they each cause the program to 
wait until a key is hit. 

As you can see from Carol's 
two programs, the students 
have come a long way in their 
ability to use the Basic 
language.• 
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630 POKE X, 182 
640 NEXT X 
650 FOR X;l5538 TO 15560 
660 POKE X, 166 
670 NEXT X 
680 POKE 15561, 191 
690 FOR X; l5562 TO 15577 
700 POKE X, 166 
710 NEXT X 
720 POKE 1557 8, 17 5 
730 POKE 15579, 182 
740 FOR X; l5580 TO 15588 
750 POKE X, 166 
760 NEXT X 
780 POKE 15589, 183 
790 FOR X; l5590 TO 15595 
800 POKE X, 166 
810 NEXT X 
820 POKE 15596, 174 
830 POKE 15597, 182 
840 FOR X;l5598 TO 15601 
850 POKE X, 166 
860 NEXT X 
870 POKE 15602, 175 
880 POKE 15603, 182 
890 FOR X;l5604 TO 15624 
900 POKE X, 166 
910 NEXT X 
920 POKE 15625, 191 
930 FOR X; l5626 TO 15667 
940 POKE X, 166 
950 NEXT X 
960 POKE 15668, 167 
970 POKE 15669, 174 
980 POKE 15670, 174 
990 POKE 15671, 174 
1000 POKE 15672, 182 
1010 FOR X;l5673 TO 15686 
1020 POKE X, 166 
1030 NEXT X 
1040 POKE 15687, 191 
1050 POKE 15688, 191 
1060 POKE 15689, 191 
1070 POKE 15690, 191 
1080 POKE 15691, 191 
1090 FOR X; l5692 TO 15704 
1100 POKE X, 166 
1110 NEXT X 
1120 POKE 15705, 174 
1130 POKE 15706, 167 
1140 POKE 15707, 174 
1150 POKE 15708, 17 4 
1160 POKE 15709, 182 
1170 POKE 15710, 182 
1180 FOR X;l571 1 TO 15718 
1190 POKE X, 166 
1200 NEX T X 
1210 POKE 15719, 167 
1220 FOR X;l5720 TO 15735 
1230 POKE X, 166 
1240 NEXT X 
1250 POKE 15736, 182 
1260 POKE 15737, 167 
1270 FOR X;l5738 TO 15769 
1280 POKE X, 166 
1290 NEXT X 
1300 POKE 15770, 187 
1310 POKE 15771, 166 
1320 POKE 15772, 166 
1330 POKE 15773, 166 
1340 POKE 15774, 166 
1350 POKE 15775, 183 
1360 POKE 15776, 183 
1370 POKE 15777, 174 
1380 POKE 15778, 174 
1390 POKE 15779, 166 
1400 POKE 15780, 166 
1410 POKE 15781, 166 
1420 POKE 15782, 166 
1430 POKE 15783, 166 
1440 POKE 15784, 175 
1450 POKE 15785, 182 
1460 FOR X;l5786 TO 15796 
1470 POKE X, 166 
1480 NEXT X 
14 90 POKE 15 7 97, 167 
1500 POKE 15798, 167 
1510 POKE 15799, 167 
1520 FOR X;l5800 TO 15832 
1530 POKE X, 166 
1540 NEXT X 
1550 POKE 15833, 174 
1560 POKE 15834, 182 
1570 POKE 15835, 174 
1580 POKE 15836, 174 
1590 POKE 15837, 167 
1600 POKE 15838, 167 
1610 FOR X;l5839 TO 15849 
1620 POKE X, 166 
1630 NEXT X 

Program continues 



1640 
1650 
1660 
1670 
1680 
1690 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
17 80 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
207 0 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2195 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 

POKE 15850, 17 5 
FOR x=l5851 TO 15859 
POKE X, 17 4 
NEXT X 
POKE 158 60 , 167 
FOR X=l5861 TO 15876 
POKE X, 166 
NEXT X 
FOR X= l5877 TO 15880 
POKE X, 17 4 
NEXT X 
POKE 15881, 
POKE 158 82, 
POKE 15883, 
POKE 15884, 
POKE 15885, 
POKE 15886, 
POKE 15887, 
POKE 15888, 
POKE 15889, 
FOR X=l5890 
POKE X, 166 
NEXT X 
POKE 15942, 
POKE 15943, 
POKE 15944, 
POKE 15945, 
POKE 15946, 
FOR X=l5947 
POKE X, 166 
NEXT X 

190 
17 4 
167 
167 
167 
17 5 
17 4 
182 
182 
TO 15941 

167 
183 
17 5 
166 
17 4 
TO 15953 

POKE 15 954, 17 5 
FOR X=l5955 TO 15980 
POKE X, 166 
NEXT X 
POKE 159 81, 182 
FOR X=l5982 TO 15990 
POKE X, 166 
NEXT X 
POKE 15991, 182 
FOR X=l5992 TO 16005 
POKE X, 166 
NEXT X 
POKE 16006, 
POKE 16007, 
POKE 16008, 
POKE 16009, 
POKE 16010, 
FOR X=l6011 
POKE X, 166 
NEXT X 

17 4 
17 4 
167 
17 4 
182 
TO 16016 

POKE 16017, 182 
FOR X=l6018 TO 16042 
POKE X, 166 
NEXT X 
POK E 16043, 
POKE 16044, 
FOR X=l6045 
POKE X, 17 4 
NEXT X 

17 4 
191 
TO 16053 

POKE 16054, 183 
FOR X= l6055 TO 16073 
POKE X, 166 
NEXT X 
POKE 16074, 
POKE 16075, 
POKE 16076, 
POKE 16077, 
POKE 1607 8, 
POKE 16079, 
POKE 16080, 
FOR X=l6081 
POKE X, 166 
NEXT X 

190 
167 
166 
166 
182 
17 4 
167 
TO 16108 

POKE 16109, 167 
FOR X=l6110 TO 16118 
POKE X, 166 
NEXT X 
POKE 16119, 167 
FOR X=l6120 TO 16142 
POKE X, 166 
NEXT X 
POKE 16143, 
POKE 16144. 
POKE 16145, 
POKE 16146, 
POKE 16147, 
POKE 16148, 
POKE 16149, 
POKE 16150, 
POKE 16151, 
POKE 16152, 
POKE 16153, 
FOR X=l6154 
POKE X, 166 
NEXT X 

167 
HI 
167 
167 
175 
17 4 
17 4 
167 
17 5 
190 
167 
TO 16200 

POKE 16201, 182 
FOR X=l6 202 TO 16265 
POKE X, 166 
NEXT X 
POKE 16266, 167 

..-See List of Ad•ettlsers on page 354 

2650 POKE 16267, 174 
2660 POKE 16268, 174 
2670 POKE 16269, 174 
2680 POKE 16270, 182 
2690 POKE 16271, 182 
2700 POKE 16272, 182 
2710 POKE 16273, 182 
2720 POKE 16274, 174 
2730 POKE 16275, 174 
2740 POKE 16276, 174 
2750 POKE 16277, 167 
2760 POKE 16278, 167 
2770 FOR X=l6279 TO 16285 
2780 POKE X, 166 
27 90 NEXT X 
2800 PRINT @9 27, "HIT ANY KEY TO SEE THE RESULTS" 
2810 B$=INKEY$ : IF B$="" THEN 2810 
2820 FOR X=l5360 TO 15445 
2823 POKE X, 32 
2826 NEXT X 
2830 POKE 15446, 130 
2840 POKE 15447, 164 
2850 POKE 15448, 169 
2860 POKE 15449, 150 
2870 POKE 15450, 152 
2880 POKE 15451, 129 
2890 FOR X=l5452 TO 15461 
2900 POKE X, 32 
2910 NEXT X 
2920 POKE 15462, 152 
2930 POKE 15463, 131 
2940 POKE 15464, 164 
2950 POKE 15465, 144 
2960 FOR X=l5466 TO 15495 
2970 POKE X, 32 
2980 NEXT X 
2990 POKE 15496, 131 
3000 POKE 15497, 191 
3010 POKE 15498, 131 
3020 FOR X=l5499 TO 15508 
3030 POKE X, 32 
3040 NEXT X 
3050 POKE 15509, 136 
3060 POKE 15510, 140 
3070 POKE 15511, 140 
3080 POKE 15512, 191 
3090 POKE 15513, 191 
3100 POKE 15514, 140 
3110 POKE 15515, 140 
3120 POKE 15516, 132 
3130 FOR X=l5517 TO 15524 
3140 POKE X, 32 
3150 NEXT X 
3160 POKE 15525, 154 
3170 POKE 15526, 32 
3172 POKE 15527, 32 
3175 POKE 15528, 32 
3180 POKE 15529, 130 
3190 POKE 15530, 140 
3200 POKE 15531, 164 
3210 FOR X=l5532 TO 15537 
3220 POKE X, 176 
3230 NEXT X 
3240 FOR X=l5538 TO 15560 
3250 POKE X, 32 
3260 NEXT X 
3270 POKE 15561, 191 
3280 FOR X=l5562 TO 15574 
3290 POKE X, 32 
3300 NEXT X 
3305 POKE 15574, 160 
3310 POKE 15575, 134 
3320 POKE 15576, 32 
3330 POKE 15577, 32 
3340 POKE 15578, 137 
3350 POKE 15579, 144 
3360 FOR X=l5580 TO 15588 
3370 POKE X, 32 
3380 NEXT X 
3390 POKE 15589, '149 
3400 FOR X=l5590 TO 15595 
3410 POKE X, 32 
3420 NEXT X 
3430 POKE 15596, 168 
3440 POKE 15597, 148 
3450 FOR X=l5598 TO 15601 
3460 POKE X, 32 
3470 NEXT X 
3480 POKE 15602, 137 
3490 POKE 15603, 176 
3500 FOR X=l5604 TO 15624 
3510 POKE X, 32 
3520 NEXT X 
3530 POKE 15625, 191 
3540 FOR X=l5626 TO 15652 
3550 POKE X, 32 
3560 NEXT X 
J570 POKE 15653, 130 
3580 POKE 15654, 164 

Program continues 

NEWDOS/80 users 

"CHAIN USER/ JCL" 

Operate your system like the professionals 
do with DO files. Issue instructions to the 

operator and / or supply commands to the 

computer. NEWDOS/ 80 provides a little 

used 'chain' facility which, when used, 

provides procedure type execution the 

same a s big systems. This utility is an 
interactive maintenance program which 

allows you to create and maintain single or 

multi-sectioned chain files for use with 

NEWDOS/ 80. Specify simple command 

words as PAUSE, DISPLAY, COMMENT and 

SECTION or any other DOS or BASIC 

command. Chain files may be built, listed, 

printed and executed. 

* * * 
Program is distributed on diskette for 32K 

or 48K Model I. User Documentation and 
example included. Only $15. 95 postpaid . 

CT residents add sales tax. Payment by 

check or money order. ORDER NOW! 

lRi~ ~ Software 
140 Cheney Road 

Marlborough, CT 06447 

Tel. (203) 295-9482 

FINALLY! 
A Tape-Based 

v479 

ED ITOR-.A$EMBLER 
For The Model 111 

CONCINNATOR is used in conjunction 
with Radio S hack' s Editor/ Assembler 
l.2 ·- it provides compatibility with the 
Model II I , and also provides numerous 
enhancement s. Most important is the 
ability to dump assembled programs into 
memory for tes ting, and being ab le to re· 
turn to CONCINNATOR without many 
saves and loads. Will verify source 
dumps; supports 1500 baud; di splays 
number of bytes left in buffer, and per­
mits di splay and modification of memory 
loca tion cont ents. And more! You've 
been waiting, and now it's here: Conci­
nnator, a sophisticated editor/ assembler 
for the Model Ill. Will also en han ce 1.2 
for rhe Model I TRS.80! $19.95 on tape. 

Ask About Other 
MODEL III SOFTWARE 

To Ortl~r Conrinnutor: 
Send S 19.1)5 with 52 to cove r 
pa1·kagi ng & postag1· 10 T AS. 
atld n ·s:i hclow. Spcci ry I or 
111. S l.~O will b1· added fo r 
( :()J) • . i 11, added 10 d1argc or­
dn:-. lnquin· abo ul o lhl'r 
~l od1· I Ill :-;u f l wan· 1 : urn:111I ~· 
avai l abl 1·~ 

TAS, 1806 Ada, Lan sing, Ml 489 IO 
Ph. (517) 487-3358 or 485-0344 

..-138 
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!!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 Files in Any Sequence 
* Variable Key Length From 1 to 50 Characters 
* Machine Language or Basic Subroutines. 

BUSINESS APPLICATION ADVANTAGES 
- Improved Disk Utilization 
- Easier Program Development 
- Improved Operating Characteristics 
- Reduce or Eliminate Sorting 
- Improved Performance 

ISAM SUBROUTINES Documentation 
ISAM UTILITIES on Diskette S9o.oo 

- PLUS - Free Mailing List Sample Application 
Add 6% Sales Tax for California Orders 

TRS-SO MODEL I, II, & Ill SOFTWARE FROM: 

Johnson Associates 
P.O. Box 1402M ..-85 

Redding, CA 96001 

- or - Telephone Order Line 
For Bank Card Sales 

(916) 221-07 40 
WRITE FOR FREE CATALOG 

COMPUTER 
EQUIPMENT 

&SOFTWARE 
BARGAINS 

EVERY MONTH 
BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre·owned and 
new) among 20,000 readers nationwide. 
FEATURES: 
• Low classified ad rates· 10¢ a word 

• Hundreds of ads from individuals 

• Categorized ads so you can find them instantly 

• Large (11 by 14" ) easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your first issue if you 're not comp letely satisfied 
you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 
BONUS: If you have something to advertise (pre­
owned or softwa re) send in a classified ad with your 
subscription and we"l/ rui1 it FREE. 

~ The Nationwide Marketplace for Computer Equipment 

~ comPUTeR Sl-IOP;:JeR .,.-212 

"lf'8 P.O. BOX F27 e TITUSVILLE. FL 32780 e 305-269-3211 
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3590 FOR X=l5655 TO 15667 
3600 POKE X, 32 
3610 NEXT X 
3620 POKE 15668, 131 
3630 POKE 15669, 140 
3640 POKE 15670, 140 
3650 POKE 15671, 140 
3660 POKE 15672, 176 
3670 FOR X=l5673 ~O 15686 
3680 POKE X, 32 
3690 NEXT X 
3700 FOR X=l5687 TO 15691 
3710 POKE X, 191 
37 20 NEXT X 
3730 FOR X=l5692 TO 15704 
3740 POKE X, 32 
3750 NEXT X 
3760 POKE 15705, 170 
3770 POKE 15706, 131 
3780 POKE 15707, 140 
3790 POKE 15708, 140 
3800 POKE 15709, 176 
3810 POKE 15710, 176 
3820 FOR X=l5711 TO 15718 
3830 POKE X, 32 
3840 NEXT X 
3850 POKE 15719, 165 
3860 FOR X=l5720 TO 15735 
3870 POKE X, 32 
3880 NEXT X 
3890 POKE 157 36, 176 
3900 POKE i5737, 133 
3910 FOR X=l5738 TO 15768 
3920 POK E X, 32 
3930 NEXT X 
3940 POKE 15769, 162 
3950 POKE 15770, 153 
3960 POKE 15771, 132 
3970 POKE 15772, 32 
3973 POKE 15773, 32 
3976 POKE 15774, 32 
3980 POKt; 15775, 17 9 
3990 POKE 15776, 179 
4000 POKE 15777, 140 
4010 POKE 15778, 140 
4020 FOR X=l5779 TO 15783 
4030 POKE X, 32 
4040 NEXT X 
4050 POKE 15784, 137 
4060 POKE 15785, 149 
4070 FOR X=l5786 TO 15795 
4080 POKE X, 32 
4090 NEXT X 
4100 POKE 15796, 160 
4110 POKE 15797, 135 
4120 POKE 15798, 131 
4130 POKE 15799, 131 
4140 FOR X=l5800 TO 15832 
4150 POKE X, 32 
4160 NEXT X 
4170 POKE 15833, 170 
4180 POKE 15834, 176 
4190 POKE 15835, 140 
4200 POKE 15836, 140 
4210 POKE 15837, 131 
4220 POKE 15838, 131 
4230 FOR X=l5839 TO 15848 
4240 POKE X, 32 . 
4250 NEXT X 
42G0 POKE 15849, 13~ 
4270 POKE 15850, 141 
4280 FOR X=l5851 TO 15859 
4290 POKE X, 140 
4300 NEXT X 
4310 POKE 15860, 129 
4320 FOR X=l5861 TO 15876 
4330 POKE X, 32 
4340 NEXT X 
4350 POKE 15877, 172 
4360 POKE 15878, 140 
4363 POKE 15879, 140 
4366 POKE 15880, 140 
4370 POKE 15881, 152 
4380 POKE 15882, 140 
4390 POKE 158 83, 131 
4400 POKE 15884, 131 
4410 POKE 15885 , 131 
4420 POKE 15886, 141 
4430 POKE 15887, 140 
4440 POKE 158 88 , 180 
4450 POKE 15889, 176 
4460 FOR X=l5890 TO 15941 
4470 POKE X, 32 
4480 NEXT X 
4490 POKE 15942, 131 
4500 POKE 15943, 179 
4510 POKE 15944, 143 
4520 POKE 15945, 32 
4530 POKE 15946, 140 
4540 FOR X=l5947 TO 15953 
4550 POKE X, 32 

4560 NEXT X 
4570 POKE 15954, 169 
4580 FOR X=l5955 TO 15979 
4590 POKE X, 32 
4600 NEXT X 
4610 POKE 15980, 160 
4620 POKE 15981, 144 
4630 FOR X=l5982 TO 15990 
4640 POKE X, 32 
4650 NEXT X 
4660 POKE 15991, 176 
4670 FOR X=l5992 TO 16005 
4680 POKE X, 32 
4690 NEXT X 
4700 POKE 16006, 138 
4710 POKE 16007, 140 
4720 POKE 16008, 131 
4730 POKE 16009, 140 
4740 POKE 16010, 176 
4750 FOR X=l6011 TO 16016 
4760 POKE X, 32 
4770 NEXT X 
4780 POKE 16017, 176 
4790 POKE 16018, 134 
4800 FOR X=l6019 TO 16042 
4810 POKE X, 32 
4820 NEXT X 
4830 POKE 16043, 174 
4840 POKE 16044, 157 
4850 FOR X=l6045 TO 16053 
4860 POKE X, 140 
4870 NEXT X 
4880 POKE 16054, 179 
4890 FOR X=l6055 TO 16073 
4900 POKE X, 32 
4910 NEXT X 
4920 POKE 16074, 152 
4930 POKE 16075, 129 
4940 POKE 16076, 32 
4950 POKE 16077, 32 
4960 POKE 16078, 176 
4970 POKE 16079, 140 
4980 POKE 16080, 131 
4990 FOR X=l6081 TO 16107 
5000 POKE X, 32 
5010 NEXT X 
5020 POKE 16108, 130 
5030 POKE 16109, 129 
5040 FOR X=l6110 TO 16118 
5050 POKE X, 3,4 
5060 NEXT X 
5070 POKE 16119, 131 
5080 FOR X=l6120 TO 16135 
5090 POKE X, 32 
5100 NEXT X 
5110 POKE 16136, 160 
5120 POKE 16137, 134 
5130 FOR X=l6138 TO 16142 
5140 POKE X, 32 
5150 NEXT X 
5160 FOR X=l6143 TO 16146 
5170 POKE X, 131 
5180 NEXT X 
5190 POKE 16147, 140 
5200 POKE 16148, 140 
5210 POKE 16149, 140 
5220 POKE 16150, 131 
5230 POKE 16151, 137 
5240 POKE 16152, 156 
5250 POKE 1615~, 129 
5260 FOR X=l6154 T0 . 16199 
5270 POKE X, 32 
5280 NEXT X 
5290 POKE 16200, 137 
5300 POKE 1G201, 176 
5310 FOR X=l6i02 TO 16213 
5320 POKE X, 32 
5330 NEXT X 
5340 POKE !6214, 160 
5350 POKE 16215, 134 
5360 FOR X=l6216 TO 16264 
5370 POKE X, 32 
5380 NEXT X 
5390 POKE 16265, 130 
5400 POKE 16266, 131 
5410 POKE 16267 , 140 
5420 POKE 16268, 140 
5430 POKE 16269, 140 
5440 FOR X=l6270 TO 16273 
5450 POKE X, 176 
5460 NEXT X 
5470 POKE 16274, 140 
5480 POKE 16275, i40 
5490 POKE 16276, 140 
5500 POKE 16 27 7, 131 
5510 POKE 16278, 129 
5520 FOR X=l6279 TO 16380 
5530 POKE X, 32 
5540 NEXT X 
5550 PRINT @927, "THATS IT!" 
5560 END 



Spelling Errors? Does your TRS-80* wordprocessor need help? 

CAN SPELL rendezvous AND mnemonic AND OVER 38,000 OTHER WORDS 

Now let your TRS-80 a nd Proofreader by Soft-Tools check your Scripsit*. Electric Pencil. or other documen ts 
for spelling and typographical errors. It has all the fea tu res needed to meet your proofreading require ments . 

• Checks every single word of even your biggest • All unknown words are listed on the screen and 
document in under 5 minutes . can be saved on a file for printing . 

• The 38,000 word dictionary is one of the • Works with almost any TRS-80 wordprocessor 
largest available . including Scripsit and Electric Pencil. 

• Dictionary can be easily extended to add more • Comes with complete and easy to understand 
words such as technical terms or names . User ' s Manual. 

• Proof-Edit ' M • optional interactive corrections feature for Model 1/111 

GRAMMATiJ{M 
BEYOND SPELLING CHECKING 

A spelling checke r may not be enough! This paragraph 
co ntains a number of common errors (indica ted by 
underlining ) that will be discovered by Gram mat ik that 
would se ldom eve r be caught by a spelling checker . 
FOr example. Grammatik checks for improper word 
usage as identified by a number of writing style man­
uals (such as "se ldom ever). Gra mmatik will check for 
the presence Of certain words s uch as jargon or sexist 
te rm s. J.! also checks fo r consis tant punctuation. cap-

ita lizAtion. bala nced quotat ion marks and parentheses. 
and and repeated words. In addition , it will produce a 
li st of a ll unique words found in your document with the 
number of times each was used . Grammatik comes 
wi th a dictionary of commonly misused phrases and a 
dictionary of sex ist te rms. It also includes a complete 
~ct of utilities to bui ld .. sort. and merge phrase and 
jargon dictionaries of your own. Works with Scripsit. 
Elect ri c Pencil. and other standard TRSDOS text files. 

Proofreader Grammatik Proof -Edit 
MODEL I Requires J2K RAM. I disk drive . TRSDOS or NEWDOS .. 
MODEL II Requires 04 K RAM. I disk drive . TRSDOS 2.0 

$54.00 $49.00 $30 .00 

(can check 1. 2 tiles us in g XF ERSYS ) ......................... . 
MODEL Ill Req ui res J2 K RAM . I disk d rive. TRSDOS .. . 

$109 .00 $99.00 N/ A 
$64 .00 $59.00 $30 .00 

Ma nu al onl v. specify model (refu ndable) ...... .... . .. ........... . . .. . $3 .00 $5.00 $5 .00 

Soft-Tools are professional qu ality software tools 
developed for the TRS-80 by a Ph .D. in Computer 
Scie nce. Other tools include: 

- SOFT-SCREEN'·M·.a powerful. state of the art 
full scree n text editor. Over a year in development. 
Soft-Scree n is compatible with all TRS-80 programming 
languages . including BASIC. FORTRAN . MACRO. 
Ratfor. and COBOL. Easy to use. comes with tutorial 
and full documentation . 

- RATFOR. a structured language preprocessor 
for Fortran developed at Bell Labs. Soft-Tools Ratfor 
provides a number of extensions . including "case" and 

Orders sent postpaid bv first class mail. 
Terms : Cash, check, money order, VISA. or 
Master Card. NM residents add 4% tax. 
When ordering, specify model, memory size, 
number of dri"es, and operating system . 

"string". Includes complete manual with all the 
information needed to learn and write Ratfor programs . 
Requires FORTRAN . 

PP-RATFOR. a pretty printer for use with 
Soft-Tools Ratfor. Automatica lly formats and indents 
Rat fo r sou rce progra ms. 

Ratfor PP-Ratfor Both 
MODEL I $49.00 $30.00 $74.00 
MODEL II $99 .00 $49 .00 $139.00 
MODEL Ill $59.00 $34 .00 $84.00 
Manual only(refundable) $12.00 

Soft-Screen 
$69.00 
$99.00 
$75.00 
$15.00 

MODEL I. Ill req uire 48K. 2 drives . TRSDOS 
MODEL II requires MK. I d ri ve. TRSDOS 2.0 
Pk'a'L' ca ll or write for more detai ls . 

SOFT -TOOLS .,,.449 

P. 0. Box 339 
Dept . M 
Tijeras. NM 87059 

Dealer inquiries invited (505) 281 -1634 

• Trademark of Tandy Corporat[on Proofreader , Soft-Tools , and Soft-Screen are trademarks of Soft-Tools . 
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GRAPHICS 

Animate your TRS-80 by packing those strings. 

Picture This 
Dan Keen 
Dave Dischert 
RD 1Box432 
State Highway 
Cape May Court House, NJ 
08210 

We have this conception of 
a man who bought the 

first TRS-80 that rolled off the 
production line, took it home, 
spent several minutes with it, 
stumbled onto something that 
isn't in the owner's manual, and 
proceded to write a game called 
" Android Nim " that soon 

10 Cl5 

became a well known standard 
in the world of microcomputing. 

We're sure things didn't come 
that easy to Leo, but he sure 
makes graphics look easy. He 
proved the TRS-80 is capable of 
a lot more than Radio Shack 
gives it credit for. Smooth, rapid­
ly executing graphics are possi­
ble using Basic. 

There have been a few articles 
scratching the surface of this 

10 A$= "A" 
20 K=VARPTR (A $) 
30 AD=PEEK(K+2) *256+PEEK(K+l) 
40 POKEAD,191 
50 PRINTA$ 

Program Listing 1. 

200 FU='lOOO:XXX:OOOC<XXXXXXXlOO<>OOOO:XXX:OOOCOOXXXXXXXX".IXXX 
202 K=YARPTR<FW: fll=P£EKCK+2l*256+PEEKCK+1 ) 

technique, but only enough to 
whet our appetites. We will fol­
low an animated scene from 
start to finish using string pack­
ing procedures. All you need is a 
Level II machine, with or without 
Disk Basic, with any amount of 
memory. 

What Is Packing? 

This procedure stores ASCII 
characters in the space where a 
string normally goes. The 256 
ASCII characters are actually 
machine code which represents 
letters, numbers, graphics and 
instructions. The Basic interpre­
ter section of the computer is 
not used-one reason why 
printing with string packing is 

204 DATA176, 176, 176, 176, 176, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 19L 179, 19L 19L 19L 19L 189, 184, 149, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
, 24, 24, 130, 14l, 185, 19L 19L 19L 19L DS, 130, Dl, 128 
206 FORP---0T048 : R£ADX: Ptl<Ero+P, X: IEXTP 
210 r2S='l000000i:1000<:xxx:000i::ooo:xxx:000<:ooo:xxx:000<».»:xxx:<X 
212 K=Yflll'TR<F2S> :fll=l'EEK CK+2>*256+PEEKCK+1) 
214 DATA176, 176. 176, 176. 176, 128, 26, 24. 24, 24, 24, 24. 24. 24. 24. 184. m. 179. 19L 191. m. 19L 189. 184. rn. 128. 26. 24, 24, 24. 24. 24, 24, 24. 24. 24 
, 24, 24, 130, m. 195, 19L 191. 19L 191. rn. rn. rn. 128 
216 FIJIP=0T048:REfllX :PO<ffi?+P, X:IEXTP 
220 F3$=' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
222 K=VARPTR(F3$) :fll=l'EEK<K+2l+256+PEEK<K+1) 
224 DATA176, 176, 176, 176, 176, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 191. 179, 19L 191. 191. 19L 189, 176, 140, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
, 24, 24, D9, 14l, 185, 19L 19L 19L 191, DS, 128, DL 128 
226 FORP---0T048: REfllX : Plllfl)+p, X: IEXTP 
2l0 F4$='XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
2l2 K=VARPTR<F40 :fll=l'EEK<K+2)+256+P£EK<K+1) 
214 DATA176, 176, 176, 176, 176, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 19L 19L 191. 19L 191, 19L 189, 184, 149, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
, 24, 24, 130, m, 195, 19L 19L 19L 19L DS, rn. m. 128 
236 FORP---0T048 :REfllX :PO<EID+P, X: IEXTP 
1000 ClS: L0=502 : SW=0 
1019 PRINTl!'l.O, FU; :rosw1108 
1020 PRINTl!'l.O, F2$; : roswuoo 
10:!8 PRINTl!'l.O, F3$; :rosw1108 
ms IFLIK452TIEN2809 
1040 SW=SW+1:1FSIK2TIEN1010ELSEPR!NTl!'l.O. F4$; : roswuoo: SW=0 : OOT01020 
1109 FCllQ=i T015 : IEXTQ: LO=L0-1 : RETWl 

Program Listing 2. 
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so swift. 
Packing machine code makes 

graphics faster, conserves 
memory space, eliminates the 
need for USR functions to ac­
cess the code (which gets tricky 
in Disk Basic since you must 
know an entry address to use it), 
eliminates the need to answer 
the memory size question (pro­
grams are not limited to any size 
K), and makes it easy to CLOAD 
from tape since the program is 
in Basic. (Machine-code tapes 
are notorious for their difficult 
loading.) 

Program Listing 1 is the bare 
minimum needed to set up a 
simple packed string. The num­
ber POKEd in line 40 can be any­
thing from zero to 255. The 
graphic code for lighting six 
blocks is 191 . A$ can equal any­
thing; only the length is impor­
tant. If you change line 40 to 
POKE AD,191 :POKE AD+ ,191, 
A$ must have two characters, 
A$= " AB". 

Run Listing 1. Printing A$ did 
not display an A, but instead 
acted as if the computer was in­
structed to print CHR$(191). 
Now list the program and look at 
line 10. It changed! It has been 
packed and really is no longer a 
str ing . It now reads: 10 
A$= " USING". The machine 
code number 191 is there 
though only the Basic word 
which represents that number is 
visible. 

Since A$ doesn't really equal 
the word using, just typing in 
"using" won't accomplish the 
same thing. Packing takes up no 
string space at all-the code is 



POKEd right into the program 
line. So, although there are five 
letters in A$, it does not neces­
sarily take up five bytes. You can 
add: 5 CLEAR !il, and the pro­
gram will still run . You can de­
lete lines 20, 30, and 40, save the 
leftover two-line program on 
tape or disk, and always get a 
perfect run when reloaded . 
Once a string is packed, you no 
longer need the POKE state­
ments. 

Let's create a cartoon . Keep 
in mind these hints: Always be 
sure to put in the characters that 
the string is set equal to quota­
tion marks. It won't matter in 
Listing 1, but if there were more 
POKEs, leaving off the end 
quote would result in destruc­
tion of the next few lines of the 
program. Also, incorporate 
blanks or spaces (ASCII codes 
32 or 128-both do the same) in­
to your animated subject to 
erase behind it when moving it 
across the screen. CLS is too 
slow and choppy to get sm.ooth 
movement. 

We will make a fish swim 
across the screen from right to 
left. As he swims, his tail will 
wiggle and he will occasionally 
blink. 

To accomplish this, we will 
create a series of compressed 
strings, each a different varia­
tion of the fish, then print them 
in sequence, printing and incre­
menting as we go along. We 

10 a.s 
200 F1S='D£FDEFDEFDEFD£FElro.£llaJSllGXllTUSllG.J511G.J511G.J511«lTOCl.Ef£1..5EOOR£5ETJFa.(ff)USIIG.J511G.J5JIG.J511GEXTRESETClt)Ell)' 
202 K=VARf>TR<FW : ~(K+2l*2S6+PEEK<K+1 l 

204 DATA176, 176, 176, 176, 176, 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 19L 179, 191, 19L 19L 19L 189, 184, 149, 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
'24, 24, 130, 143, 185, i9L 19L 19L 19L 135, 130, 133, 128 
206 F~T048 : REFl>X : PO<Efl>+P, X:IEXTP 
210 F2S='D£FD£FDEFD£FD£Fooet.maJSJl«lC(JITU5JIG.J5JIG.J5JIG.J5ll«lT~IFU.(ff)USIIG.J511G.J511G.J51tm:XTRESETJlf'UTOO' 
212 K=VARf>TR<F2Sl : ~<K+2l•2S6+PE£K(K+1l 

214 DATA176, 176, 176, 176, 176, 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 19L 179, 19L 19L 19L 19L 189, 184, 134, 128, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
'24, 24, 130, 143, 185, 19L 19L 19L 191, 135, 130, 137, 120 
216 F!ff=eT048: REFl>X :f'O<ERO+P, X: IEXTP 
220 F3S='DEFDEFDEFDEFDEFOOCl.EflaJS!rG::OOUSIIG.J5IIG.J5 IIG.J511«lTOOEFLfTOOR£5ETJFa.(ff)USl'6JSllG.J511G.J511GEXTOOSETOO' 
222 K=~TR<F3Sl :Fl>=PEEK<K+2l•2S6+PEEK<K+1) 
224 DATA176, 176, 176, 176, 176. 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 19L 179, 19L 19L 19L 19L 189, 176, 140, 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
, 24, 24, 130, 143, 185, 19L 19L 191, 19L 135, 120, 13L 128 
226 F~T048 : REFl>X : f'l)(Ef()+P, X: IEXTP 
238 F4S='D£FDEFDEFDEFDEFOOU.EflaJSIIG.J5IIG.J511G.J511G.J5IIG.J5Jl«lTOCLEf£LSEfl(IRE5ET IFU.!HIUSI IG.JSIIGJS llGJSIIGEXTRESETOOOO' 
232 K=~TR<F4S) : ~(K+2>t2S6+PEEK<K+1l 
234 DATA176, 176, 176, 176, 176, 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 184, 19L 19L 19L 19L 19L 19L 189, 184, 149, 120, 26, 24, 24, 24, 24, 24, 24, 24, 24, 24 
'24, 24, 138, 143, 185, 19L 19L 19L 19L 135, 138, 133, 128 
236 FORP=0T04B :REFl>X: POO:fl>+P, X:IEXTP 
1000 U.S :L0=502 :5W=0 
1010 PR!NT@lo.F1S; :G05001100 
1020 PR!NT@lo.F2S; :!m.IB1100 
1038 PR!NT@lO, FJS; :G05lll1100 
1035 IFL0<452Tf£ff2000 
1040 SW=SM+1 : IFSW<2Tl£lli010ELSEPRINT@l0, F4S; :005Lll1100 : SW=0 : GOT01020 
1100 FlllQ=1 T015: IEXTQ: LO=L0-1 : RETl~ 

Program Listing 3. 

In our animated fish scene, one graphic block. The fish 
we use four variations. Three would move forward twice for 
have different shaped tails, to each PRINT@ position. Instead 
give the illusion of swimming, of 40 usable frames there would 
and the fourth is the same as the 

be 80. 
We hope this takes some of 

the mystery out of the string 
packing process.• 

first except that the eye is 
closed to simulate a blink. The 
variable SW is used as a switch 
to select between the blinking 
and unblinking variations. Ebq 

EMMANUEL B. GARCIA, JR. 

The four fish are set up in 
lines 200 through 236. It takes a 
few seconds for the machine to 
run these lines. Lines 1000-1100 
create the action on the screen. 

&Assoc 
V' 117 

& ASSOC IA TES 
203 N. WABASH 

CHICAGO, ILLINOIS 60601 

PHONE (312) 782·9750 

"We will follow an animated 
scene from start to finish 

using string packing procedures." 

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 . 

avoid the CLS command since it 
causes the action to look rough . 
Instead, a space is added to the 
tail (actually two spaces, one 
underneath the other since the 
fish is two lines tall) so that the 
trailing blanks are printed along 
with the fish . You don 't see the 
blanks, but their effect is to 
erase any characters left on the 
screen from the last printing. 
This trick brings us closer to real 
cartoon action. 

Note the use of ASCII codes 
26 and 24 to downshift and 
backspace. Any size object can 
be stored in one string using 
these codes. 

Program Listing 2 is the pro­
gram as you must type it in. 

Program Listing 3 is the pro­
gram after you run it once. As 
stated earlier, once the program 
is run, you can delete lines 202, 
204, 206, and so forth (all the 
POKE, VARPTR, and data state­
ments). The program can then 
be saved or CSAVEd and will run 
correctly. No one wil l ever know 
your original program was twice 
as long. 

It is possible to refine the fish 
movement further. Rather than 
incrementing a character space 
at a time, several variations of 
the fish could advance the fish 

• Sponsor of CHICATRUG-monthly 
le'arning sessions for TRS-80 users. 

• Publisher of "CHICATRUG News," monthly 
publication for TRS-80 users. 

• • Send for sample issue • • 
• Sponsor of the FORUM-BO of Chicago, a 

24-hour computerized bulletin board. 

• Author of "Pensionmaker," the revolutionary 
defined benefit pension system running on 
the TRS-80 Model I wher.e other pension 
actuaries are using mainframes. 

• Repair facilities (90-day warranty on new 
equipment and 30 days on used) . 

E.B.G. & Associates is NOT affiliated with Tandy Corporation or Radio Shack. 

'TRS·BO is a trademark or Tandy Corporalion. 
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Ever wanted 
to do things, to your TRS-8~0;---.-...;;;;:.~ 
that Radio Shack said couldn't be done? 
How about reverse video, high-resolution 
graphics, a high-speed clock, and audible 
keystrokes? 

Not enough? How about turning an 
8-track into a mass storage device, making 
musio, controlling a synthesiser, individual 
reverse characters, and a real-time clock? 

If the thought of using a screwdriver gives 
you the shivers then you can turn to the 
software section. Learn how to make 
BASIC programs auto-execute, reset 
memory size, pack program lines with 
machine code, and generate sound effects. 

The Custom TRS-80 and Other Mysteries 
is packed with page after page of practical 
information, and tested software. Get a 
copy and turn your TRS-80 into a 
supercomputer! Available from your local 
IJG dealer for only $29.95. 

-1260 West Foothill Blvd., 
Upland, California 91786 

(714) 946-5805 

TRS-80 is a trademark of Tandy 

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 
professional, this book doesn't just talk ... 
it shows how! All routines are also 
available on disk, so that you can save hours 
of keyboarding and debugging. 

The #1 disk BFBDEM contains all the 
demonstration programs, and #2 BFBLIB 
has all the library functions. 

BASIC Faster & Better is $29.95, 
and the two program disks are $19.95 each. 

Get the book and/or disks direct from 
IJG, or your local IJG dealer. 

v'37 

1260 West Foothill Blvd., 
Upland, California 91786 

(714) 946-5805 

TRS-80 is a trademark of Tandy . 



' .. this is not only a worthwhile book 
but a great book. My advice is to get it 
and USE it!' - William Barden Jr. 

132 pages 
$22.50 

312 pages 
$29.95 
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Get them at your local IJG dealer! 

'It has twelve thousand one-liners 
in it, and every one is great!' 
- Dennis Kitsz. Phone orders (714) 946·5805 

THS-~O is a tradema rk of T a ndy , Microsoft is tp1d e ma rk of Mic roso ft. 

TRS-80 Disk and Other Mysteries is the 
definitive fixit book for disk users. Writen 
by Harvard Pennington it has more than 
130 pages of easy to read, entertaining and 
immensely useful information - find out 
how to recover disk files, the layout of 
information on the disk, memory ~aps , 
problem solutions ... the list goes' on! 

Many readers have saved days of work 
by recovering files that had been unread­
able. Now in its fourth updated printing, 
TRS-80 Disk and Other Myst~ries has 
been getting rave reviews in several mag­
azines. Yours for only $22.50 (plus $1.50 
shipping, CA residents please add $1.35 
sales tax). 

Microsoft BASIC Decoded and Other 
Mysteries is the complete guide to your 
Level II RO Ms. With over seven thousand 
lines of comrpents and 6 additional chap­
ters packed with information, this is easily 
the biggest, and best, book ;i.bout the Level 
II ROMs &vailable. 

Exploit the full power of Microsoft 
BASIC, with the aid of more than 300 
pages of tested examples, understandable 
explanations and detailed comments. Now 
available in a revised second printing, only 
$29.95 (plus $2.00 shipping, CA residents 
add $1.80 sales tax). 

IJG Computer Services, 
1260 West Foothill Blvd., 
Upland, CA 91786 

,,... 37 

Please send me a copy of TRS-80 Disk 
and Other Mysteries for $22.50 plus $1.50 
shipping. 0 
Please send me a copy of Microsoft BA­
SIC Decoded and Other Mysteries for 
$29.95 plus $2.00 shipping. 0 
Please send me a copy of The Custom 
TRS-80 and Other Mysteries for $29.95 
plus $2.00 shipping. 0 
OK, send me all three IJG books for 
$82.40 plus $5.00 shipping. 0 
Overseas add $8.00 per book airmail. 

Name .... .. ... ... ..... ... ... .... ........ ... .. ... .. . 
Address . ... .. .. . . , .. ... . .. ... .... .... .. .. ....... .. . 

City . .. ............. ... .. . .. . ... .. . ..... .. ... .... . .. . 

State ....... . Zip ..... . .. .......... ... ... ........ ... . 
Charge my: 

D MasterCard Interbank Code .. . ......... . 

0 Visa Expiration Date .. ....... . ...... .. 
Card No .. .. .... ........ .. ........ . .. ............. .. 

D Check enclosed for .......... .... . .... .... .. .. 

0 Ship COD ($2.00 extra) 
Signature ... . ........ ... .............. .. ........ . .. . 
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CONSTRUCTION 

Cassette loading may seem square to you 
but your computer likes it that way. 

The Wave Shaper 

R.B. Shreve 
2842 Winthrop Rd. 
Shaker Heights, OH 44120 

Few would argue the desir­
ability of a backup file for ir­

replacable data, or backup 
copies of programs represent­
ing the investment of many 
hours of time or substantial 
sums of money. Cassettes are 
less expensive backup f iles than 
floppies. There is widespread 
misunderstanding, however, of 
what makes the volume control 
setting on a CTR so critical 
when loading files and disagree­
ment on the easiest way to en­
sure good loads. 

In "No More TRS-80 Cassette 
Woes" by Paul Goetz and David 
Miller (73 Magazine, September, 
1979, p. 96), the authors point 
out that it is not the amplitude of 
the pulses put out by the cas­
sette recorder that cause 
loading problems, but their 
duration. I have verified this by 
monitoring the output of several 
recorders with an oscilloscope 
under conditions producing 

good and bad loads. The wave 
shapes differ from Miller and 
Goetz' illustrations, probably 
due to different audio circuit 
characteristics, but the results 
were consistent with their con­
clusions. 

Fig . 1 shows the output 
waveform of a CTR-80 recorder 
when loading a tape made on 

TIMING 
PULSE 

the same recorder with my 
TRS-80. Fig. 1 a is the wave with 
a volume control setting be­
tween four and six, which gave a 
satisfactory load. Fig. 1 b is with 
a setting above eight, which did 
not. Obviously, if you want to 
add an oscilloscope to your pe­
ripheral equipment, you could 
get a good load every time. You 

OATA 
PULSE 

T 
4V 

j__ 
!---1000,.sec----l 

Fig. 1a. Satisfactory Load Setting 

T 
4V 

_l 
i.----1000 /I. sec---.j 

Fig. 1b. Unsatisfactory Load Setting 

_l 
_ll.__ __ ___,n.___ T 

i.l•---1000,..sec_____, 

Fig. 1c. Wave-shaping Device Output 

Fig. 1. Output Wave forms of CTR-80 Recorder 

218 • 80 Microcomputing, September 1981 

can buy a lot of disks for the 
price of a good 'scope, however. 

Why go to the trouble of in­
stalling a monitor? Goetz and 
Miller have the right idea; modify 
your recorder's output before it 
gets to the computer. 

Digital equipment doesn 't like 
sloping wave shapes that rise 
and fall gradually (measured in 
terms of time as a computer 
sees it), but thrives on short 
pulses with sharp edges and 
square corners. Let's give our 
TRS-80 what it wants. The E-Z 
Loader described by Goetz and 
Miller does it very well, but it is 
more complex than necessary. 
My device converts the CTR-80 
output to the waveform shown 
in Fig. 1c no matter whether it 
looks like Fig. 1 a or Fig. 1 b com­
ing out of the recorder, and it is 
easier to assemble and less ex­
pensive. 

An Inexpensive Wave-shaping 
Device 

Here's the parts list , with 
prices: 

1·SN74121 Monostable Multi· 
vibrator IC $ .35 

1·2N2222 NPN Transistor .25 
2·Mylar capacitors: 0.1 and 

.01 mid (2~ each) .40 
5-one fourth watt 5% Resis-



tors: two at 1 K, 1 each 
2.2K. 4.7K, and 10K ohm s: 
(5¢ each) .25 

1-Silicon Diode, such as 
1N914 or 1N4148 .10 

Total Cost: $ 1.35 

The unit requires a five-volt 
power source, and draws pulses 
that probably exceed 50ma. 
when connected to the TRS-80. 
If you want to install it inside the 
cassette recorder and power it 
from the recorder, you will need 
a voltage regulator. The one 
shown in the circuit diagram 
uses the following parts: 

1- LM340T-5 Regulator $ 1.25 
1- 1000mfd 16V. Electro-

lytic Capacitor .54 
1- 200mfd 16V. Electrolyt-

ic Capacitor .23 
$ 2.02 

The entire unit, including 
regulator, can be assembled on 
a one-inch by three-inch piece of 
perforated board, and located in 
the recorder battery compart­
ment. I added a miniature plug 

that fits the recorder ear jack, 
and a matching jack to take the 
plug on the wire to the com­
puter. This avoids rewiring the 
existing jack, which is hard to 
get at, and permits the recorder 
to operate normally if I want to 
use it for something besides 
computer tapes. 

The circuit is shown in Fig. 2. 
Layout is not critical; arrange 
the parts to fit your mounting 
board and the space. You can 
use an IC socket if you wish; it is 
easier than making soldered 
connections to the IC pins. You 
could make a PC board if you 
want to be fancy. 

Operation 

The secret is the SN74121 . 
This is an IC that might have 
been designed just for this pur­
pose. It has three inputs, two of 
which (pins 3 and 4) are de­
signed to be triggered by square 
waves. The third, pin 5, can be 
triggered by a slow-rising wave 
shape like our cassette output. 
Whichever input triggers it , it 
will output a single square pulse 
at pin 6. Pulse duration is in­
dependent of anything that hap­
pens after it is triggered, and is 
determined by the timing resis­
tor and capacitor connected to 
pins 10 and 11. 

According to the manufac-

REGULATOR 
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LM340T-5 . 220 

IOOO ~F ~F 
16V /6V 
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OU TP UT 
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OR 
1N4 148 

/OK IK 

GNO 

Fig. 2. Circuit 

tions will be made. Fig. 3 shows 
part of the foil layout of the 
CTR-80 circuit board. The Phil ­
lips-head screw on the left will 
help you identify the ground 
bus. The two brown wires and 
one red wire at the top will help 
locate the + 6V point-the 
small pad to which the red wire 
and one brown wire connect. 
Run leads from these points to 
the battery compartment and 
connect them to the wave 
shaper. Connect its output to 
the output jack. Run the wire for 
the input plug through its hole 
and connect it. 

turer's data sheet for an 
SN? 4121 , the values shown in 
Fig. 2 should produce a pulse of 
approximately 32 microseconds 
duration, whether the triggering 
wave looks like Fig. 1a or 1b. In 
other words, the setting of the 
recorder volume control is disre­
garded as long as it is high 
enoughtotriggerthelC. 

Actual pulse duration will 
vary from this figure, depending 
on how close the components 
you use come to the design val­
ues. This is no problem; the tape 
should load satisfactorily with 
any pulse up to 150 microsec­
onds. The voltage divider and 
transistor in the output circuit 
limit the pulse amplitude to ap­
proximately 2V while providing 
enough current for the low im­
pedance load of the TRS-80 in­
put. The resistor from pin 5 to 
ground returns the device input 
to ground potential after it is 
triggered and the diode protects 
it against any negative voltage 
that might occur by accident. 

Installation in the CTR-80 

Installation is easy in the bat­
tery compartment of your re­
corder: 
•Remove the back of the 
recorder, by removing the three 

Phillips-head screws, one in the 
bottom of the battery compart­
ment, and one at each corner 
opposite the battery. 

• Drill a hole in the side of the 
back cover next to the battery 
comp·artment , of a size to mount 
the new output jack, and on the 
same side of the recorder as the 
other inputs and outputs. Drill 
another small hole alongside 
the first for the wire that will 
connect to the input plug. 

•While you have the back off 
the recorder, you may want to 
solder another silicon diode 
such as a rectifier diode or 
1 N914 across the points where 
the shielded wire to the drive 
motor is connected to the circuit 
board. This has nothing to do 
with the installation of the wave­
shaping device, but is good pro­
tection against voltage spikes 
generated when the motor is 
stopped. These spikes can put a 
glitch in the middle of a tape if 

"Goetz and Miller have the right 
idea; modify your recorder's 

output before it gets to the computer." 

•Mount the jack. I made it the computer stops the record-
easier by cutting away some of 
the thin plastic wall of the bat­
tery compartment on which the 
contact springs are mounted, 
using a small pair of diagonal 
cutting pliers. If you do this, first 
trim off or tape up any loose bat­
tery wiring . 

•Locate the points on the 
recorder circuit board at which 
the + 6V and ground connec-

'--ADD A DIODE HERE 

LEAD 

er, as it may when saving data 
under program control. 
•Reinstall the back of the 
recorder. 
• Put a small piece of sponge 
rubber or other padding in the 
bottom of the battery compart­
ment, rest the wave shaper on it, 
and reinstall the battery com­
partment cover. The padding on 
the cover will hold the device in 
place. 

Fig. 3. Foil Layout-CTR-BO Circuit Board 

That should do it. Connect the 
recorder to your TRS-80 and try 
loading a cassette with the level 
control set at six or higher. It 
should load on the first try. Note 
that this device will not load 
tapes saved on TRS-80s with 
modified speeds. No one in the 
Cleveland area has had any pro­
blems in either construction or 
operation to my knowledge. If 
you do, drop me a line.• 
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TECHNIQUE 

Why don't you do it in machine langu_age? 

High Speed Sorts 

Richard R. Robson 
13 Stilwell 
Fort Leavenworth, KS 66027 

It all started when my friend 
Phil told me the sort in his 

mailing list program took for­
ever to complete. He hated to 
add any records to his files 
because the Add program auto­
matically called up the Sort pro­
gram, resulting in endless hours 

of a churning and gurgling Basic 
sort. 

In any sort, swapping string 
variables is a fact of life. In a 
TRS-80 Level II Basic sort, exten­
sive string swapping is nothing 
but trouble. 

Look at the simple version of 
a sort of the array TG$( ) in Pro­
gram Listing 1. Each time a 
TG$(n) or SVE$ Is assigned a 
new value , Level II Basic 
searches for the next available 
chunk of string storage space to 
store the new value. The previ­
ous value of the string variable 
remains in its original location 
in memory, and the pointer for 
TG$(n) is updated to point to the 
newly found chunk of storage 
space containing the latest 
.value. This can 't go on forever; 
this spendthrift method soon 
leads to an out-of-string-space 
condition . 

When this occurs, Level II 
calls the garbage collector 
routine. This routine causes all 
normal processing to stop while 
it goes through string space, 

collecting the space occupied 
by superceded values of string 
variables. Having done this , it 
then reorganizes the string 
space so all the current values 
of string variables are neatly 

220 • 80 Microcomputing, September 1981 

lined up from the top of avail­
able memory downward. At the 
same time, it updates all the in­
ternal pointers to these values. 
During all this, the resident pro­
gram watches from the side­
lines. 

In a sort of any size, the com­
puter could call the garbage col­
lector several times during each 
pass through an array, but there. 
is a better way. Machine code is 
the answer. 

Sorting Out Sorts 

The usual approach to sorting 
involves moving or switching 
blocks of data. The approach 
taken here leaves the string un­
disturbed in memory. But how 
do you resequence the data if 
you never touch it? Simple: You 
don 't rearrange the data in the 
TRS-80's memory; you merely re­
arrange the internal pointers to 
the data. 

When you ask Level II (or Disk 
Basic) for VARPTR(TG$(1)), you 
get an answer which represents 

the memory location where 
TG$(1) is stored. If that memory 
location is abbreviated as M, 
then M - 3 (read as " M minus 
three") contains the length of 
TG$(0), and M + 3 contains the 
length of TG$(2) 

M + 1 and M + 2 point , respec­
tively , to the LSB (least signifi­
cant bit) and MSB (most signifi­
cant bit) of the memory address 
where the actual value of TG$(1) 
is stored. Similarly, M - 2 and 
M - 1 contain the LSB and MSB 
of the location where data is 
stored for TG$(0). Table 1 il­
lustrates this concept and in­
dicates that , given VARPTR 
(TG$(1$)), we can tell a machine 
code program all it needs to 
know about the TG$() array. 

Let 's say that while our sort is 
going through the TG$() array, it 
is looking at TG$(1) and TG$(2). 
Table 1 tells us that their respec­
tive lengths are at M and M + 3 
and that their data can be found 
at the addresses whose LSB 
and MSB are found at M + 1, 



Given: M = VARPTR (TG$(1)) 
Then: 

Memory Location Contents 
M -11 "3" signifying String 
Variable 
M -10 " G" (of "TG ") 
M-9 ''T' ' (" " ) 
M - 8 who knows? 
M - 7 & M-6 who knows 
M - 5 LSB of$ of elements in TG$ () 
M - 4 MSB of $of elements in TG$ () 
M - 3 LEN( TG$(0) ) 
M - 2 LSB of address of TG$(0) data 
M - 1 MSB of address o f TG$(0) data 
M LEN( TG$(1) ) 
M + 1 LSB of address of TG$(1) data 
M + 2 MSB of address of TG$(1) data 
M + 3 LEN( TG$(2) ) 
M + 4 LSB of address of TG$(2) data 
M + MSB of address of TG$(2) data 

M + 3·n -3 LEN(TG$(n)) 
M + 3• n - 2 LSB of address of TG$(n) data 
M + 3 • n - 1 MSB of address of TG$(n) data 

Table 1 VARPTR Structure 

M+2 and M+4,M+5. With 
those addresses and lengths, 
we can compare each byte of 
TG$(1) with the corresponding 
byte of TG$(2) and continue to 
do so until we hit a not equal 
condition, the end of the shorter 
of the two strings, or the simul­
taneous end where the lengths 
are equal. 

There are three possible out­
comes. First, the unequal case: 
Assuming that our desired se­
quence is ascending (low values 
to high values), if TG$(1) is 
greater in value then TG$(2), we 
want to switch the two strings to 
establish an ascending se­
quence. If this is not the case, 
leave well enough alone; they 
are already in ascending se­
quence. 

The second case occurs when 
both strings are the same length 
and are exactly equal in value. 
Don't worry; ascending se­
quence exists whenever TG$(1) 
is less than or equal to TG$(2). 

The third case occurs when 
we compare the two strings byte 
for byte, and continue to get an 
equal condition . Suddenly we 
reach the end of the shorter of 
the two strings. The shorter of 
the two strings is really the less­
than string and it should be 
switched or not, determined as 
was the first case. 

A sort in machine code can 
buzz along at a pretty good 
clip, but it is still quite cumber-

some when it has to move large, 
variable length blocks of data. 

Look closely at Table 1. Why 
not switch the pointers instead 
of switching the data to which 
they point? That way, you move 
only three bytes at a time and 
you don't have to emulate the 
garbage collector to accommo­
date switching variable length 
blocks. More importantly, by 
rearranging the pointer for 
TG$( ), you make things much 
nicer for yourself when you 
return to the Basic program 
once the sort is done. On return , 
TG$(1) will contain the data with 
the lowest values and TG$(n) will 
have the string with the highest 
values. To list those strings in 
ascending sequence, dump 
them out one at a time with a 
simple For ... Next loop. If you 
want descending instead of 
ascending sequence, dump the 
array with the following code: 

FOR N = (highest subscript) TO 1 STEP -1 
PRINT TG$(N) 
NEXT N 

A Calling Program 

Program Listing 2 is a sample 
calling program written for any 
16K to 48K, disk or tape system. 
Lines 20 through 110 contain the 
decimal values of the machine­
code sort program 's instruc­
tions. Lines 130 and 140 de­
termine what size system you 

have and compute a starting 
point for the sort program. In 
line 150, a dummy string is set 
up which in effect reserves 255 
bytes at the top of memory into 
which the sort program is 
POKEd by line 160. This string 
(ZZ$) must never again be re­
ferred to in the Basic program 
to protect it from the garbage 
collector. Line 160 computes a 
hash total (T) of the decimal 
values. If you keyed in lines 

20-110 correctly, the total of all 
190 numbers would be 18,217. 
Lines 180 through 200 check 
this and, if you made a mistake, 
allow you to check your work 
and make necessary correc­
tions. 

Lines 230-250 determine 
whether your system is a tape or 
a disk system and set up the 
proper USA interface. Once you 
are sure your data lines are cor­
rect , you can delete lines 170-
220. 

The rest of the program sets 
up a test array, prints it in its 
original sequence, sorts it using 
the call at line 390, and then 
prints the sorted results in 
ascend ing and descending se­
quence. Lines 510-550 let you 
enter 18 values and sort them. 
The actual sort takes place 
quickly with little delay between 
the dump of the unsorted array 
and the dump after the sort (less 
than one second). 

The key to this speed is the 
machine-code sort routine. Pro­
gram Listing 3 is an Assem-

bly listing of this relocatable 
program. The first part receives 
the value of VARPTR(TG$(1)) 
passed by the calling Basic pro­
gram and saves it in Start. Five 
is then subtracted to get the 
M-5 pointer to the number of ar­
ray elements . The element 
count is reduced by two (once 
because we don 't use TG$(0) 
and once because the bubble 
sort stops short of the last 
element-(TG$(n)). The adjusted 
element count is then stored in 
ELEMS. The last part of the 
paragraph stores LEN(TG$(0)) in 
TGNOTG for later reference. 

Once the housekeeping is 
done, the program gets down to 
business in Sort. First it sets up 
the IX index register to contain 
VARPTR(TG$(1)). It also loads IY 
with the adjusted element count 
and initializes the switch flag 
to zero. 

In DOT AG, the program loads 
HL with the address of byte 1 of 
the second of the two strings 
and loads DE with byte 1 of the 
first of the two strings to be 
compared. The B and C regis­
ters are loaded with the lengths 
of the two strings. To illustrate 
this, assume we are comparing 
TG$(1) and TG$(2). The C register 
would contain LEN(TG$(1)) and 
DE would point to byte 1 of 
TG$(1). Similarly , B contains 
LEN(TG$(2)) and HL points to 
byte 1 of TG$(2). 

In EXAMIN , we compare the 
two strings byte for byte. We 
come back to EXAMIN again 

10 ' PIGURE l - BASIC SORT 
20 ' 
30 CLEAR 1000 
4 0 DAT/\ SMITH , BAKER , ABLE, JONES, M, HOTEL , KILO , GEORGE , ZULU , CABIN 
50 DATA DOG, FOX-TERRIER , FOX TERRIER , SMITHJ\, WERE , MHJ KI, XYZ , ABC 
60 T=lB: DIM TGS(T) 
70 LPRINT , "FIGURE l - PROGRAM OUTPUT & TIMING USING BASIC STRING 

SORT" :LPRINT" 
":LPRINT ," BEFORE SORTING " ,TIME$ 

80 FOR N = l TOT: READ TGS(N): LPRINT TGS(N): NEXTN 
90 ' 
100 LPRINT , "BEGIN SORTING",TIMES 
11 0 GOSUB160 : REM PERFORM SORT IN BASIC 
120 LPRINT, " END SORTING " ,TIMES 
130 FOR N = l TO T : LPRINT TG$ (N): NEXT N: REM PRINT SORTED ARRAY 

14 0 END 
150 ' SORT ROUT IN E 
160 ' (IN BASIC) 
170 FLAG = 0 
18 0 FOR N = l TO T-1 
190 IF TG$(N) > TG$(N+l) THEN GOSUB 230: REM SWITCH ROUTINE 

~~~ ~~X~L~G <> r, THEN GOTO 17 0: REM LOOP TIL NO SWITCHES Ml\DE 
220 RETURN: REM FINALLY PASSED THRU ARRAY WITH NO SWITCHES 
230 ' ROUTINE TO SWITCH VALUES 
240 FLAG= l:REM SET FLAG TO INDICATE AT LEAST l SWITCH Ml\D E 
250 SVES = TG$ (N) : REM SAVE TG$ (N) 
260 TGS(N) = TGS(N+l): REM MOVE N+ l TON 
270 TG$(N+l) = SVE$: REM MOVE N TO N+l VIA SVE$ 
280 REM NOTE STRING VARIABLES ASSIGNED NEW V 
ALU ES 
29 0 RETURN 

Program Listing 1 
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and again until we arrive at one 
of the three outcomes dis­
cussed earlier. If the two strings 
are already in the proper se­
quence, the program falls into 
Next, where it increments the 
IX register to point to the next 
VARPTR and checks to see if we 
have reached the next to last 
VARPTR. If not, we loop back to 
DOT AG; otherwise, the program 
checks to see if we made any 
switches along the way, and if 
so, goes back to Sort. 

The program returns to Basic 
only after it has made a com­
plete pass through the array 
without performing a single 
switch (flag= 0). 

The next busiest section of 
the program is Switch. Here 
the program physically switches 
the length/LSB/MSB triads 
when the comparisons in EX­
AMIN dictate a rearrangement 
of the sequence. Upon exit from 
this section Flag is set equal to 
one, indicating a switch has 
been made. The data (strings) 
are never switched-only the 
pointers are switched, requiring 

movement of two sets of three 
bytes each. 

Tag Sorts 

One often wants to sort a 
large file, for instance, a mailing 
list. The sort is usually keyed on 
one small field out of a record 
that could exceed 100 charac­
ters in length. Phil 's mailing list, 
for example, had a couple hun­
dred records, each 85 charac­
ters long; but his sort key was 
only six bytes long. 

If Phil tried to read all those 
records into memory to sort 
them on the six byte keys, it 
would be a tight fit and a very 
long sort. Instead, he could easi­
ly fit the six byte keys into 
memory and sort on them. Once 
he sorted the array of keys, they 
would be in sequence. 

As he reads in the records 
from his disks, he uses a record 
number (RN) uniquely associat­
ed with each record. This record 
number can be converted into 
two ASCII (American Standard 
Code for Information Inter­
change) bytes by the following 

IF YOUR PERSONAL COMPUTER WERE STOLEN TODAY. 

code: 

MSB = INT(RN/256) 
LSB = RN - (256• MSB) 
KEY$ = CHR$(LSB) + CHR$(MSB) 
In Disk BASIC: KEY$ = MKl$(RN) 

While saving the desired field 
(for example, FLO$) in the array, 
Phil saves the record key as well 
by concatenating the six-byte 
field with the two-byte tag: 

TG$(N) = FLO$ + KEY$ 

After the TG$( ) array is 
sorted, each element in the ar­
ray will be in ascending se­
quence and will' carry the tag 
with it to its parent record out on 
the disk. The array element can 
then be broken out back into the 
field component and the tag 
component: 

FLO$ = LEFT$(TG$(N),LEN(TG$(N))- 2) 
KEY$ = RIGHT$(TG$(N),2) 
RN = ASC(LEFT$(KEY$,1)) 
RN = RN+256·ASC(RIGHT$(KEY$,1)) 
In Disk BASIC: RN = CVl(KEY$) 

The tag sort technique can 
also be used in another fashion. 
Assume an in-memory informa-

tion system used the following 
arrays for name (NM$()), phone 
(PH$()), and street (S$( )) , and we 
wanted to display the data in 
phone-number sequence. If we 
did a regular sort on PH$(), the 
phone numbers would be in se­
quence but the rest of the data 
would not. 

For example, before the sort, 
N M$(1) = ADAMS,PH$(1) = 999 -
9999 , NM$(n) =ZULU , and 
PH$(n)=111-111 . After the 
sort, PH$(1) would be 111 -111 , 
PH$(n) would be 999 - 9999; 
NM$(1) would remain ADAMS 
and NM$(n), ZULU. But now 
ADAMS has ZULU's phone num­
ber and vice versa. The tag sort 
would fix that. Examine the 
following code: 

FOR I= 1 TO n 
MSB = INT(l/256): LSB = I - 256·MSB 
TG $(1) = PH $( 1) + CHR$(LSB) + 
CHR$(MSB) 
NEXT! 
(call sort on TG$( ) ) 
FOR I= 1 TO n 
KEY$ = RIGHT$ (PH$(1),2) 
KEY = ASC (LEFT$(KEY$,1)) 
KEY = KEY + 256 · ASC(RI G HT$ 
(KEY$,1)) 
PRINT NM$(KEY),PH$(KEY), S$(KEY) 
NEXT I 

NEW PROGRAMS 
FOR THE TRS-80 

Would you know the best way to insure its recovery and apprehend the guilty party? 1ncoPROP We can help! Register your serial numbers with The Registry Service. Jn the event of theft. simply 
notify us by phone or mail. . We immediately will notify the law enforcement agencies and computer 
dealers in your area and provide them with a list of your serial numbers and a reward offer. . 

With your registration. you will receive free of charg1:...the fi rst year"s membership in World Associa­
tion of Computer Owners .. (Memberships in W.A.C.O. are normally s15 .oo per year.) 

Along with a m .oo check or money order. please include an itemized list of each piece of equip­
ment with accompanying serial numbers. 

v463 

MODEL Ill PATCHES 
* Scripsit and/or Visicalc $15.00 * ST80D $15.00 
• Works if vou have already backed 

up twice 
• Unlimited backups of your original 

• Patches your Model I ST 800 
program to work on the Model Ill. 

No programming or technical knowledge required. 

* Apparats NEWDOS 80 Only $149.95 (Specify Model I or Ill) 

All orders shipped 
within ten days. 

Visa or Master Charge accepted 

.aA.LE:S 

~TA.,I~C:. v143 

316-665-3611 526 East 4th Hutchinson, Ks. 67501 
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Income Property Analysis 
for the TRS-80 

INCOPROP: Based upon slandardized methods 
of property analysis used throughout the real 
esta te indust ry. Generates a 3 page report con tain­
ing an annual propert y opera ting s latemen t and a 
comprehensive 10 year cash !low analysis. Con­
tains I.RS. lax table to project af ter-tax income 
streilm and investor's I.A.A. 

• Handles 5 di fleren1 melhods o r tax deprec1a11on 
• Hand les up to 3 loans & 3 dillerenl type loans 
• Highly interac tive lorma1 permits .. Sens11Jv11y Analysis·· 
• Disk files crea!ed lor permanen l s torage ol da la. 

Min imum system requirements: 32k RAM. 1 drive and 
printer . Sold wilh Informative 78 page user's manual cover ­
ing basic aspects ol income properly inveslment A 50 
data worksheets 
Mode l l & Ill. on casse tt e lor easy 1ranste1 

1od1sk . , 
Model II . on 8-mch d1ske11c 
Model 11 Version available 1n MBASIC 

11,t.P>f 
running under CPIM 

$12000 
S\45 00 

:t.16500 

MAIN DEX: An easy-lo-use program lo aid you in 
the index ing o f your fil es on disk. Can' t fi nd that 
program you wrote las t month? Put your comput er 
to work! Find any program or data fi le in your sys­
tem in seconds. 

• A Main Index ol all you r o ther disk 's directories. 
• Alphabetizes list al tiles and gives you names. grans 

used. dates wrillen , track s and file descriptions. 
• Sorts Files by name. disk. and categories. 
• File descrip11ons can be searched !or key words . 
• Prln l s disk labels with disk name and tile names. 
• Uses all the advanced and ex1rernely last ti le manipu­

lat ion capabilities ol Appara1 . lnc.'s NEWOOS/8(1. 
HeQu1res Level II . 48K. 1 disk drllle and NEWOOSl80 on 
casse lle for easy tran sfer 10 disk $20 95 

- ,.,.5 B 

[E~z·::~lij 
OEPT EM. PO BOX 591 . NOVATO, CA 94947 



Program Listing 2 

1 REM FIGURE 2 - SAMPLE PROGRAM TO LOAD • CALL A/ L SOR 
T 
2 ' 
3 31 AUG 80 
4 ' 
10 CLEAR1000:CLS: PRINT"WAIT ••• SETTING UP SORT A/L PROGRAM" 
20 DATA205 , 127,10,34,42,65,17, 251,255 , 25 , 229 , 221 , 225,221,ll0,0,2 
21 ,10 2 , 1 , 43 
30 DATA43 , 34,40 , 65,221,126,2 , 50,44 , 65 , 42,42,65,229,221,225,42,40 
,65,229 
40 DATA253,225,62 , 0,50,39 , 65 , 221 ,11 0,4 , 221,102,5,221,94 , l,221 , 86 
, 2,221 
50 DATA78 ,0, 221, 70 , 3, 58 ,44 , 65 , 254, 0,40,14, 120, 254 ,3, 56, 2, 5,5 , 121 
60 DATA254 ,3 , 56, 2, 13, 13, 26 , 190, 0,40 ,4,56,18 ,48 , 39,19 ,35 ,5,13,121 

70 DATA254,0 , 40,7,120,254,0 , 40,25,32,231,253 , 43,253 , 229,l93,221 , 
35 ' 221 , 35 
80 DATA221 , 35,120 ,177 , 32, 177, 58, 39 ,6 5, 254, 0, 32 ,153 , 201, 229 ,213, 2 
21,229,225,17 
90 DATA29 , 65 ,1,3, 0, 237, 176, 221 , 229, 209 ,1,3, 0, 237 , 176, 33, 29,65 , 1, 
3 
100 DATA0 , 237 ,176,62 ,l, 50,39 , 65 , 209 , 225,24 , l9 5 ,70 , 73,78 , 73,83 , 72 
, 76 , 68 
110 DATA9 , 65 , 44 , 40,68,69,41 , 228 , 2,8 
120 ' . 
130 TM= PEEK ( 165 98) +256 *PEEK ( 16599) : IFTM >327 67THENTM=TM - 65536 
140 TM=TM-190:REM TM=(TOP-MEM) - (SI ZE OF A/ L PROGRAM) = START P 
OINT FOR PROGRAM 
1 50 ZZ$=STRING$ ( 255 , 0): REM SET UP DUMMY STRING TO HOLD PROGRAM 
160 FORI=0T0189:READ J : POKE (TM+!) ,J:T=T+J:NEXTI 
170 REM LINE ABOVE POKES PROGRAM AND COMPUTES "HASH" TOTAL 
171 ' 
172 REM LINES 180THRU 200 CAN BE DELETED ONCE YOU HAVE THE DATA 
CORRECTLY TYPED 
173 ' 
180 L=l0:REM NEXT LINE CHECKS HASH TOTAL , IF WRONG, DISPLAYS EAC 
H DATA LINE FOR RECONCI LI AT ION -- DELETE ONCE DATA ARE OK 
185 ' 
190 IFT0 18217 THEN PRINT"ERROR IN DATA •• • CHECK DATA STATEMENTS" 
: RESTORE: FORI=0T018 9STEP20: L=L+ 10: PRINT"DATALINE"; L: FORJ= 0T019: R 
EADK:PRINTUSING"ltl ";K;:NEXTJ:READK:PRINTUSING"tl t ";K : INPUT" <E 
NTER> FOR NEXT LINE";K:NEXTI:STOP 
195 ' 
200 PRINTTM:REM JUST FOR DEBUGGING , THIS LINE CAN BE DELETED 
205 ' 
206 REM LINES 210-220 ARE NICE TO HAVE, BUT CAN BE DELETED 
207 ' 
210 TS= PEEK (16599) : REM FIND OUT TYPE SYSTEM 16, 32 OR 48K 
220 IFTS >l91 THEN TS$=" 48K " ELSE IF TS > 127 THEN TS$=" 32K 
ELSE IF TS < 128 THEN TS$= " 16K " 
230 BB=PEEK(l6549) :REM BB I S MSB OF BEGINNING BASIC ADDRESS ASSU 
MED TO BE 66 FOR TAPE SYSTEM 
235 ' 

~;~ REM THE PRINT STATEMENTS ON LINES 240 • 25 0 CAN BE DELETED, 

240 IF BB0 66 THEN DEFUSRl=TM:PRINT" NOW SET UP FOR";TS$;"DISK S 
YSTEM Is USRl" 

250 IFBB=66 THEN POKE16526, 65 : POKE16527, PEEK ( 16599 ) : PRINT"NOW SE 
T UP FOR " ;TS$; "TAPE SYSTEM ' S USR" 
260 ' 
27 0 REM TH IS IS END OF MODULE TO SET UP THE SORT PROGRAM 
~~: ~EM FOR ANY SIZE SYSTEM , TAPE OR DISK 

300 'TEST DATA GOODIES FOLLOW 
310 ' 
320 DATASMITH, BAKER , ABLE,JONES , M, HOTEL , KILO,GEORGE , ZULU , CABIN , DO 
G, FOX- TERRIER, FOXTERRIER , SMITHA, WERE, MHJK I , XYZ, ABC 
330 A=lB:DIMTG$(A) :REM SET UP TEST ARRA Y 
340 FORI=lTO A 
35 0 READTG$ (I) 
360 PRINTTG$(I) 
370 NEXTI 
375 
37 6 REM 
377 ' 

LINE 380 IS JUST SHOWBIZ 

380 IFBB0 66 THEN PRINT"BEGINNING SORT AT " ; TIME$ 
382 

1 m REM 
385 REM 
386 REM 
387 REM 
388 
389 ' 

LINE 390 IS THE ACTUAL SORT CALL 
(NOTE IT USES BB TO DETERMINE IF 
SYSTEM IS TAPE OR DISK AND ASSUMES 
SORT ARRAY IS TG$(N) ) 

390 IFBB=66THENX=USR(VARPTR(TG$(1))) ELSE X=USRl (VARPTR(TG$ (1))) 
: REM USRl FOR DISK, USR FOR TAPE 
391 
392 
393 
395 REM LINE 400 IS MORE SHOWBIZ 
396 
400 IFBB <> 66 THEN PRINT"ENDING SORT AT ";TIME$ 
410 REM DISPLAY ARRAY IN ASCENDING ORDER 
420 FORI=lTOA 
430 PRINTTG$(I) 
440 NEXT! 
450 INPUT" <ENTER > FOR DESCENDING ORDER";! 
460 REM NOW IN DESCENDING ORDER 
470 FOR I = A TO l STEP -1 
480 PRINT TG$( I) 
4 90 NEXT! 
495 ' 
500 REM ROLL YOUR OWN SORT ARRAY 
510 INPUT" <ENTER > TO INPUT 18 NEW STRINGS • SORT"; I 
520 FORI=lT018 
530 PRINT"ENTER STRING t";I ;:INPUT TG$(I) 
540 NEXT I 
550 GOTO 390 
560 END 

llad1e lhaeK 
DEALER 

TRS·BOTM DISCOUNT 

YRS.SO $ 3500 
MODEL II 64K 
PACKS ENOUGH DATA HANDLING POWER FOR 
MANY SMALL BUSINESSES. 

0 NO OUT-OF-STATE TAX 

0 NO SHIPPING COSTS 

TRS-80 MODEL Ill 
32K-2 DISKS 

•2100 
NEW PERSONAL COMPUTER ... 
REAL-TIME CLOCK, SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETIES 

~~:~~E~~~~~EO $ 339 each 

CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 

~ ~,,,d(t~""'' .__ ___ ~ l~::.t§=:::::::::t;:;:.@$ : 

A LOW COST, COLOR COMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT 

PERRY OIL & GAS INC. 
137 NORTH MAIN STREET, PERRY. MICH. 48872 

PHONE (517) 625-4161 1-800-248-3823 
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WARRANTIES HONORED BY ALL RADIO SHACKS • •T.M. TANDY CORP . 
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Radio Shack Dealer# R491 

MODEL Ill 
LEVEL Ill BASIC 

26-1062 

$825.00 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE, SHIPPING C0STS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, 
PRINTERS. PERIPHERALS, AND SOFlWARE-YOU NAME IT, WE'VE GOT IT. 
WRITE OR CALL FOR OUR COMPLETE PRICE UST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN . MICH . 48160 
v145 (3 13) 439- 150 8 (313) 439 -14 0 0 

C & S ELECTRONICS MART IS AN AUTHORIZED RADIO SHACK DEALER #491 

THE BIGGEST NAME IN LITTLE COMPUTERS® 

TRS-SO'~ Model Il-Your Best Buy 
In a Business Microcomputer 

UP 
TO 

15°/o 
OFF! 

on 
TRS-8D"compu ter s , 

software and peripherals 
Simila r valu es on all m e rc handise 

CALL COLLECT: 

91 5-283-2920 
Van Horn Office Supply 
70 l W. Broadway -- P 0 Box l 060 

Van Horn, Texas 79855 
DEALER GOSS 
Form F48 Provided 

Standard Warranty in Effect 
THE NATIONWIDE SUPERMARKET OF SOUND® 
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One potential problem with 
the tag sort is that it adds two 
bytes to the target string and 
could lead to a bad sequence in 
the case of strings of unequal 
lengths. To visualize this, take 
the case where TG$(255) =ABC 
and TG$(256) = ABCD. The con­
catenated strings (in ASCII deci­
mal) would be: 

65 66 67 255 0 ("ABC"+ KEY$ o f 255) 
65 66 67 68 1 1 (" ABCD +KEY$ o f 156) 

Comparing the two strings, 
the sort program finds equality 
through the first three bytes but 
calls for a switch upon examin­
ing byte tour of each string (255 
is greater than 68). The result 
plar.es ABCD before ABC, a bad 
sequence. 

Refer again to Listing 3 and 
the paragraphs labeled CHTAG, 
ADJB and ADJC. These para­
graphs adjust the lengths over 
which the byte-for-byte compari­
sons are to be made, to avoid 
comparing tag bytes with data 
bytes. These adjustments are 
made only if the calling program 
had previously assigned some 
value to TG$(0). If TG$(0) is left 
unused, as a null string (zero 
length) , then the respective 

lengths are not adjusted . To 
enable a tag sort as opposed to 
a normal sort, we must intialize 
TG$(0) to some dummy value. 

Out of Sorts 

For those who couldn 't care 
less how it works, this sort 
technique can be implemented 
with the code shown in Program 
Listing 2, lines 20-160 and lines 
230-250. The actual sort call 
(assuming the target array is 
TG$( )) can be placed anywhere 
in the Basic program and is one 
of the following two calls (de­
pending upon whether the sys­
tem is a tape or disk system): 

X = USR(VARPTR(TG$(1))) ... Tape system 
X = USR1(VARPTR(TG$(1 ))) ... Disk system 

I have a homebrew mailing 
list program with around 120 
records on the disk. I often sort 
it on fields ranging in size from 
15 to 25 bytes. Not counting the 

time it takes to read in the fields 
from the disk or to access and 
print the records after I have 
done the tag sort, the sort itself 
takes about five seconds. Unfor­
tunately, I can 't give you any 
comparative t imes for a pure 
Basic sort on my files-I don't 
have the time.• 

Program Listing 3 

J) 

00010 
00020 
00100 

00110 
00 1 20 
00130 

ING ARRAY TG$ (N) 
00 1 40 
00150 

G CONCATENATED 
00 1 60 

BE ASSIGNED 
00170 

00180 

FIGURE 3 • • • USR ROUTINE 

SORT UTILITY (TAGSRT/SRC & TA GSRT/OB 

;RE LOCATABLE VERSION (30 AUG 80) 
; GIVENS: 
; (1) BASIC CALLING PROG WANTS TO SORT STR 

CALLING VIA "X=USRl (VAR PTR (TG$ (1 ) ) ) ". 
( 2) IF SORT IS A TAGSORT (WI TH 2 - BYTE TA 

TO EACH ARRAY ELEMENT) , THEN TG$(0) MUST 

SOME VALUE , OTHERWISE TG$ ( 0 ) MUST BE NULL 

00190 ;ON RETURN: 

EARRANGED SO 

ENCE . 

180 

00200 ; POINTERS IN ARRAY TG$ (N) WILL HAVE BEEN R 

00210 ; THAT THE ARRAY IS ORDERED IN ASCENDING SEQU 

00220 
00221 ; PROGRAM MAY BE LOADED INI T IALLY TO 32000 - 32 

00222 ;THEN RELOCATED TO WHEREVER USER DESIRES 
00223 ;USING PEEK&POKE 

4127 
ROM/RAM 
4110 

::~~: ; \ ORG 

4127 00 
YES, 2=NO 

00240 SAVE 
00250 FLAG 

EQU 
DEFB 

4128 0000 00260 ELEMS DEFW 
INUS 1) IN ARRAY 
412A 0000 00270 START DEFW 
412C 00 00280 TGNOTG DEFB 

A TAGSORT 
0A7F 00290 GETARG EQU 
ARPTR ARGUMENT TO HL 

4127H ;USE AR ITH WK AREA OF 

411 DH 
0 ; "DID WE SWITCH" FLAG: l = 

0000 ; HOLDS I OF ELEMENTS (M 

0000 ;HOLDS VARPTR (TG$(1 )) 
0 ;0=NO TAGSORT, >0 MEANS DO 

0A7 FH ; ROM ROUTINE TO PASS V 

7000 00295 ORG 32000 ;CAN BE ANYWHERE 
0.0296 ; INITIAL LOCATION OF PROGRAM; RE LOCATABLE 

7000 CD7F0A 00300 BEGIN CALL GETARG ; GET POINTER INTO HL 

7003 222A41 00310 
G$ (1)) 
7006 llFBFF 00320 
7009 19 00330 
LEMENTS 
7D0A ES 00340 

LO 

LO 
ADD 

PUSH 

(START) ,HL ; (START)=VARPTR(T 

DE, - 5 
HL,DE ;POI NT TO I OF ARRAY E 

HL 

program continues 



program continued 

7D0B DDEl 
7000 006 E00 
MENTS 
7010 006601 
7013 2B 
7014 2B 
7DlS 222841 
LEMS LESS 2 
7018 DD7E02 
7DlB 322C41 
7DlE 2A2A41 
NTO IX 
7021 ES 
7022 DDEl 
7024 2A2841 
7027 ES 
7028 FDEl 
7D2A 3E00 
7D2C 3227 41 
7D2F D06E04 
7032 DD660S 
703 S DDSE01 
7038 DDS602 
7D3B DD4E00 
7D3E 004603 
7041 3A2C41 

003S0 
00360 

00370 
00380 
00390 
00400 

00410 
004 20 
00430 

00440 
004S0 
00460 
00470 
00480 
004 90 
00S00 
00Sl0 
00S20 
00S30 
00S40 
00SS0 
00S60 
00570 

POP 
LO 

LO 
DEC 
DEC 
LO 

LO 
LO 

SORT LO 

PUSH 
POP 
LO 
PUSH 
POP 
LO 
LO 

DOT AG LO 
LO 
LO 
LO 
LO 
LO 

CHKTAG LO 

IX 
L,(IX+0) ; GET I OF ARRAY ELE 

H, ( IX+l) 
HL ;L ESS l (FOR TG$(0)) 
BL ; LESS l FOR SORT 
(ELEMS) , HL ;SET # OF ARRAY E 

A,(IX+2) ;GET LEN(TG$(0)) 
(TGNOTG) ,A ;SAVE I T 
HL, (START) ; GET l ST VARPTR I 

HL 
IX 
HL, (ELEMS) 
HL 
IY ; ~ OF' EL EMS IN IY 
A, 0 
(FLAG) , A 
L , ( IX+4) ; POINTER TO N+l 
H , ( IX+S) 
E,(IX+l) ; POINTER TO N 
D, ( IX+ 2) 
C, (IX) ; LEN (TG$ (N)) 
B,{IX+3) ;LEN(TG$( N+ l)) 
A, (TGNOTG) ; CHECK IF TAGSORT 

7044 FE00 
7046 280E 

00S80 CP 0 
00S90 JR Z , EXAMIN ;NOT f\ TAGSORT 
00600 ;TAGSORT, SO: MUST ADJUST B&C BY -2 

A, B 7048 78 006 1 0 ADJB LO 
7049 FE03 
704B 3802 

00620 CP 3 ; B MUST BE >= 3 BYTES 
006 30 JR C, ADJC ; IF NOT, DON'T ADJUS'l' 

IT 
7040 0S 
7D4E 0S 
704F 79 
7 DS0 FE03 
7DS2 3802 
7DS4 00 
7D5S 00 

AG SORT 

7DS6 lA 
7DS7 BE 
7DS8 00 
7DS9 2804 
7DSB 3812 
TAG 
7DSD 3 0 27 
7DSF 13 

7060 23 
RS 
7061 0S 

7062 00 
106 3 7 9 
7064 FE00 
7066 2807 
7068 78 
7069 FE00 
7D6B 2819 
EQ 

D BOTH 

7060 20E7 
7D6F FD2B 
7071 FOES 
7073 Cl 
7074 0023 
TR 
7076 0023 
7078 DD23 
707 A 7 8 
OF ARRAY 

00640 
00650 
00660 ADJC 
00670 
00680 
00690 
00700 
00710 

007 20 
007 30 EXAMIN 
00740 
007 50 
0 0760 
00770 LT 

007 80 GT 
007 90 AGN 

007 91 

00800 
00810 
00820 
008 30 
008 40 
008S0 
00860 
00870 
00880 

00890 

00900 

00910 
00920 NEXT 
00930 
00940 

00950 

00960 
00970 
00980 

7D7B Bl 00990 
7D7C 20Bl 01000 
y 
7D7E 3A2741 010 10 

HAVE SWITCHED 
708 1 FE00 01020 
7083 2099 01030 
AKE ANOTHER PASS 
7D8S C9 01040 
CK TO BASIC 

DEC B ; ELSE B=B-2 
DEC B 
LO A,C ;SAME BUSINESS WITH C 
CP 3 
JR C , EXAM IN 
DEC c 
DEC c 
; RETU RN WITH B&C ADJU STED BY -2 I F T 

; ELSE RETURN WITH B&C UNTOUCHED. 
LO A, (DE) 
CP (HL) 
NOP ; (NOP JUST FOR DEBUGGING) 
JR Z,AGN 
JR C , NEXT ; IF N>= N+l THEN NEXT 

JR NC,SWITCH ; N<N+l 
INC DE ; HERE, BOTll AR E = SO FAR . 

INC 

DEC 

DEC 
LO 
CP 
JR 
LO 
CP 
JR 

JR 
DEC 
PUSY 
POP 
INC 

INC 
INC 
LO 

BL ; INCREMENTING BOTH POINTE 

B ;DEC LEN(TG$(N+l)) 

C ; DEC LEN (TG$ (N)) 
A, C 
0 ; AT END OF TG$(N)? 
Z, NEXT ; YES , THEN SEQ IS OK 
A,B ;NO: 
0 ;AT END OF TG$(N+l)? 
Z, SWITCH ; YES, THEN OUT OF S 

; BECAUSE TG$ (N) IS LONGER AN 

;W ERE= UP TO LEN(TG$(N+l)) . 

NZ , EXAMIN 
IY i I OF ELEMS 
IY 
BC 
IX ; STEP IX REG TO NEXT VARP 

IX 
IX 
A, B ; CHECK TO SEE IF AT END 

OR C 
JR NZ , DOTAG ; NOT AT END OF ARRA 

LO A, (FLAG ) ;@ END, CHECK IF WE 

CP 0 
JR NZ,SORT ;WE HAD SWITCHED • • • M 

RET ;FULL PASS WITH NO SWITCHES ••• BA 

01100 
01110 
01120 
01130 
01140 
011S0 
01160 
01170 
01180 
01190 
01200 
012 1 0 

; ROUTINE TO SWITCH NTH AND N+ l TH ELEMENTS 
7086 ES 
7087 OS 
7088 DOES 
7D8A El 
7D8B 111041 
7D8E 010300 

SWITCH PUSH HL ; POINTS TO VARPTR T$ (N) 

7091 EDB0 
VE AREA 

01220 
7093 ODES 01230 
7D9S Dl 01240 
7096 010300 01 2S0 
7099 EDB0 01260 
7D9B 21104 1 01 270 

01280 
7D9E 010300 01290 
7DA1 EDB0 01300 
VARPTR (TG$ (N+ l )) 
7DA3 3E01 01310 
7DA5 3227 41 01 320 
7DA8 Dl 01330 
7 DA9 El 01340 
7DAA l 8C3 013S0 
7DAC 46 01360 EOJ 

494E495348 
0000 0137 0 
00000 TOTAL ERRORS 

P USH DE 
PUSH IX ; == > VARPTR (TG$•(N)) 
POP HL ; ==> VARPTR(TGS(N)) 
LO DE, SAVE 
LO BC,3 ;SIZE OF VARPTR 
;VARPTR IS: 

; ( l) STRING LENGTH 
; ( 2) LSB OF ADDRESS OF STRING 
; (3) MSB " " " " 

LDIR ;MOVE VARPTR(N) TO 3 -BYTE SA 

;NOW HL ==> VARPTR T$(N+ l ) 
PUSH I X ;== > VARPTR(TG$(N)) 
POP DE ;AND DE ==> VARPTR T$ (N) 
LD BC , 3 
LDIR ; MOVE VARPTR(N+l)TO VARPTR(N) 
LO HL , SAVE 
;DE ALREADY== > VARPTR T$(N+l) 
LD BC, 3 
LDIR ;MOVE SAVED(VARPTR(TG$(N))) TO 

LD A, l ;TURN "SWITCH" F LAG ON 
LO (FL AG) , A 
POP DE 
POP HL 
JR NEXT 
DEFM ' FINISH ' 

END 

Q.S.D. 
--------------------------

NEii PRODUCT NEllS 

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

.<~~~~~~~~~~~~~~~~~~~~~~~ ~~~\ 
\ 

SC RI PLUS 
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 t=-x p C3.rt c:I t=-c:I 
change no. of characters per 
or Y~Q~Cli~~ in mid-line~ 

print 
inch 

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 Ill 

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 - s24.95 
(specify} 

- DEALER INQUIRIES INVITED -

QUALITY SOFTWARE DISTRIBUTORS 
II 11500 STEMMONS EXPRESSWAY, SUITE 104 I ~ 

DALLAS, TEXAS 75229 VISA" 
PHONE (214) 484-2976 -

TRS·80& Sc ripsil are 
Tr adema rk s of Tandy Corp. 

MICRONET 70130,203 v 27 Price Does Not Include 
Postace 
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TECHNIQUE 

Where one will learn from another. 

Erudite Arrays 

George Barnes, Ph.D. 
Nevada Department 
of Education 
400 West King Street 
Gapitol Complex 
Garson City, NV 89710 

Many of the statistical appli­
cations I have for my Level 

I TRS-80 require multiple arrays 
and matrices. To handle these 
applications, I developed a sim­
ple system for using the one ar­
ray in Level I as a series of ar­
rays or as a multidimensional 
matrix. Basically, I use various 
portions of the one available ar­
ray for different purposes. 

Multiple Arrays 

If you need to set up two ar­
rays, and can set an upper limit 
X as the number of items in one 
of the arrays, then one array can 
take the form A(I) and the other 
array can take the form A(X + I). 
The variable I identifies the item 

in either array with which you 
are concerned. This system can 
be expanded to produce the ef­
fect of any number of arrays. For 
example, if four arrays of X 
length are desired, they could be 
designated A(I), A(X +I), 
Al.,2 x X + I), A(3 x X + I), where (I) 
represents the number of the en­
try in any array. 

If you want to use arrays with 
different lengths within the 
same program, you should alter 
this system slightly. For exam­
ple, if you want three arrays 
which include 10, 100 and 500 
numbers, your designations 
might be A(I), A(10 +I) and 
Al.,10 + 100 + I). 

Matrices 

As you can see, multiple ar­
rays are fairly simple, but what 
do you do if you need to set up a 
matrix? You basically do the 
same thing to set up a matrix 
that you do to set up arrays, only 
you do it more times. To set up 
an (X, Y) matrix with X values of 1 
through A and Y values of 1 
through B, you need B arrays of 
1 through A. Any cell (X,Y) in 
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such an array can be designated 
Al.,X+ Y x A). 

To visualize this more clearly 
look at the 3 by 4 matrix in Table 
1. Notice that in the one array 
available, the array Y = 1, X = 1 
to 3 sits on top of the array Y = 2, 
X = 1 to 3, which sits on top of 

the array Y = 3, X = 1 to 3. You 
will also notice that the array po­
sitions A(O) through A(3) are not 
used. For programs which don't 
come close to using your com­
puter 's memory capacity, it 
won't be necessary to correct 
this. When it is necessary to 

Y attributes 
(8=4) 

Y=1 

Y=2 

Y=3 

Y=4 

X attributes (A= 3) 

X=1 X=2 

A(X+ Y'A)= A(X+ Y'A)= 
A(1 +1'3)= A(2+ 1'3)= 
A(4) A(5) 

A(X + Y'A) = A(X+ Y'A)= 
A(1+2'3) = A(2+2'3)= 
A(7) A(8) 

A(X + Y'A)= A(X+Y'A)= 
A(1 +3'3)= A(2+3 '3)= 
A(10) A(11) 

A(X+ Y'A)= A(X+ Y'A)= 
A(1 +4'3)= A(2+4'3)= 
A(13) A(14) 

Table 1 

X=3 

A(X+ Y'A)= 
A(3+ 1 '3) = 
A(6) 

A(X + Y'A)= 
A(3+2'3)= 
A(9) 

A(X + Y'A)= 
A(3+3'3)= 
A(12) 

A(X+ Y'A)= 
A(3+4'3)= 
A(15) 



conserve memory, cells in an 
(X,Y) matrix can be designated 
A(X + Y x A - A - 1 ). 

Many statistical applications 
require three or four dimension­
al matrices. To create these you 
can expand upon the two-dimen­
sional matrix designations just 
described. For example, any cell 
(X, Y, Z) in a three-dimensional 
matrix can be designated A(X + 
A x Y + A x B x Z), ·and any cell 

(X, Y, Z, W) in a four-dimension­
al matrix can be designated 
A(X +A x Y +A x Bx Z +Ax 
Bx C x W), where the maximum 
values of X, Y and Z are A, Band 
C. If memory space is at a premi­
um, positions in three and four 
dimensional matrices can be 
written as A(X + A x Y + A x B x 
Z- A-1) and A(X+AxY+Ax 
BxZ+ A x $B x C x W-A-1). 

Matrix Subroutines 

As you can see, the expres­
sions which represent matrix 
positions are sometimes rather 
long, and they can eat up memo­
ry space fast if they are repeated 
many times in a program. The 

solut ion to this problem is to 
handle them with a subroutine. 
First set the dimensions of your 
matri x, and identify a particular 
cell 's coordinates using the 
following variables. 

Number o f dlmen· Dimensions Cell 
sions in matri x of matrix • Coordinates 

2 A X, Y 

3 A, B X, Y, Z 
A, B, C X, Y, l., W 

'One less than the total number of dimen· 
sions is ail that needs to be set. 

Use the command GOSUB 
10000 to obtain a value H such 
that A(H) which represents the 
cell which you have identified 
with cell coordinates. 

For two dimensional matrices: 
10000 H =X+ Y x A - A - 1 : RET. 

For three dimensional matrices: 
1000 H =X+AxY+Ax B x Z-A-1 

RET. 
For four dimensional matrices: 

10000 H = X + A x Y +Ax B x Z +A x B 
x C x W -A-1 : RET. 

The subroutines which do this 
task are marvelously short, as 
you can see, and they give the 
Level I TRS-80 tremendous power 
for statistical applications.• 

P&T CP/M®2 Supports 
Hard Disk Storage 

for the TRS-80 Model II 
P&T CP/M 2 now supports two popular hard 
disk subsystems for the Mod 11; thus you can 
combine all the features of the best CP/M for 
the Mod 11 with the speed and capacity of the 
hard disk drives. 

Cameo Electronics 
• uses mature cartridge disk technology for 

maximum reliability 
• supports up to 4 drives 
• removable cartridges make backup and 

data transfer fast and easy 

Corvus System 
• support for 1 O and 20 Mbyte drives 
• special mirror utility allows backup by 

logical drive 
• supports up to 4 drives 

v273 

Price: $250 (FOB Goleta) for P& T CP/M 2-hard 
disk version (CA residents add 6% sales tax) 

PICKLES & TROUT 
P. 0 BOX 1206. GOLETA. CA 931 16. (805) 685-4641 

CPJM •Sa reg1s1ered lrademark of 01g11a1 Re search TRS·80 is a trademark ot Tandy Corp 

l~•\\/t~tllltll~ lVIAXES IT ACROSS! 

. . .FllOll ONE OP!lllATilllG SYSTJlJITO.AllJOTHlUll 
A VITAL WAY TO PBOTJ:CT YOUll SOFTW.Alllll 
IlfVJlSTllJ!lRT POll THE PUTUllllll 

The ltM:oB81; language runs on more dll!erent Oper­
at.l.ng Syst.ems and more dll!erent-sized comput.ers t.han 
any other similar language. For st.ert.ers, IL runs on NCR 
and TI mlnlcomput.ers and, In the micro field, on the 
CP/ M2, MP/ M' . TR.SOOS'. OASIS', MOASIS',and UNIX' 
(ONYX version) Operat.l.ng Syst.ems ... t.o ment.lon only 
a few. 

UntU now. serious business software of the scope and 
OexlblliliY seen In the mlnlcomput.er world has n ot been 
available on micros. ltMll:OllOt now allows transfer of 
such soft.ware with a mlnlmum of fuss. 

We have participated In such a minl-Lo-mJcro transfer ------------------\~A 
of a major set of general business software ... using RM/ 
1-N; as the transfer mechanism, of course. Running on 
llt.erally thousands of mlnlcomput.ers, these re1lned, 
enhanced, and proven software packages cover A/R, AJP. 
GIL. P/ R, Order Entry (with Involcln8 and Inventory 
Control ) as well as Sales Analysts. ThB packages de1lne a 
new level of achievement for feat.ures and fiexlbllity In 
micro appltcat.lons software and offer top quality at a 
reasonable price. 

Fbr trnmedlat.e !nformat.ton. call 714848-1922 for your 
complet.e product descriptions. Be sure LO circle no. 
lndlcat.ed below. 

•• .PLVB ALL THll OLD, J'.AJDLIAll J'AVOJUTJllB LhaL 
we continu:i to offer, such as: 
General llwlinMa-CllenL AooounL!Jl8 (CPA Wrlt.e·UP) 

FMS• (Financial Modeling Syst.em ) 
NAD' ( Name and Address Syst.em) 

.-See List ot Ad•ertlsers on pege 354 

Jle.ol llatate-REAP ( Real Est.et.a AoquJslt.lon Programs ) 
PMS ( Propercy Management Syst.em) 

MLS• ( MuJL!ple List.Ing Syst.em) 
Health Care-APH• (Auoomat.ed Patient History) 
word Proceu!DC and Bywtem Software-Magic Wand' 

QSORT' 
CBASIC2• 0 

and Cybernet.lcs' unique TRS·8(P, Model II CP/M offerln8 
high performance, hard disk support, and CP/M com· 
pat.lbU!Ly. 
Trademarka of: 
1-1\van McFarland Corp.; 2-DlglUll Research, Inc.; 3-Taney 
Corp.; 4-Phase One Systems, Inc.; 8-Bell Telephona Laborator­
ies, Inc.; 6-American Bustness Systems. Inc.: 7- Stru:tured 
b)'stems Group. Inc.; 8-Cybemet.105, lnc.; 9-Pea.chtree Software, 
Inc.: 10-CompUer Systems. Inc. 

(714)848-1922 

~l!!.~~~ l~ t!-1_1,.~,~ ~~ ~ 
l9-

8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
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UTILITY 

These utilities do more than aid Level I to Level II conversions. 

Split and Splice 

Dr. Stephen Mills 
404 Wilson Avenue 
Kinston, NC 28501 

As programs grow, so do 
management and debug­

ging problems, and soon the 
programrner is feeling the lack 
of text manipulation options in 
the 'Levf'.11 format. For instance, 
sup~?se you are BK into a pro­
gram arid have worked out a 1 K 
subroutine useful elsewhere. Or 
suppose you're having trouble 
with l ~nes 1.000-1100, and every­
thjng. else apove and below 
t~ese lines is a nuisance to the 
debugging operation. Or sup­
pose' you're on the verge of go­
ing to Level II, and you have 
s9me very long programs to con­
vert. Will there be enough RAM 
to load your Level I program 
altiing with the conversion tape 
program? 
· What do you do? Just delete 

part of the programs in question 
and work with or CSAVE the 
rest. To do this in Level I, type 
the number of the lines you want 
to delete with no spaces or pro-

gram material following the 
number, and the lines are de­
leted from ttie program text. The 
method is simple, but it soon be­
comes very tedious. 

It was ultimately the conver­
sion question which led me to 
write Split, a program which cut 
my long Basic progr"!ms into 
pieces which could be convert­
ed separate!~ and merged again 
into a Level II program. But Split 
is equally serviceable for the 
other problems · I mentioned, 
since its function is simply to 
split a program in two, saving 
the discarded portion to 

memory. CLOAD Split on top of 
it-a process which takes ooly 
seven seconds. Then enter a 
breakpoint line number, anq 
specify whether you want the 

. I .: 

lower lines saved on tape or 
tossed into the bit bucke't. lt'you 
want to save it, Split will turn on 
the cassette and CSAVE ev~ry­
th ing below the breakpoint · line. 
Afterward, your program li~t will 
contain only the breakpoint li ·n~ 
and· those above it, whic;p ·yoU 
can rework, CSAVE or s8J!t fur: 
ther. This utility makes lif~ 

easier for the ambitious Level I 
programmer. You can make sep-

"You can make separate 
recordings . of suf?routines anp 

program variants without hesitation." 

cassette (if you so desire) and 
leaving the remaining lines in 
the computer. 

Split is simple to use. Just put 
the Split cassette in the recorder 
with the· Basic program that 
requires surgery already in 

arate recordings of suqroutines 
and program variants without 
hesitation. 

The perfect companion for 
Split is Splice. Once you have 
your Basic programs broken 
down into modules for e!=liting 
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and debugging, you'll want to be 
able to reassemble them. Splice 
modifies Level l's CLOAD opera­
tion, so your loaded program 
does not cancel the one previ­
ously in memory. You can merge 
Basic progrqms with a touch of 
the Enter key and return to Basic 
cont~ol by pressing Break. The 
newly loaded programs are 
stacked ·end~to-end sequential­
ly. 

The catch, as you may have 
guessed, is that Split and Splice 
cannot be written in Level I 
Basic. Level I is absolutely intol­
erant of system self-modifica­
tions like these. You will need 
T-Bug or an appropriate 
editor/assembler ·tape to pro­
duce ·your own copies. With 
T-Bug, YOL! could produce Split 
and Splice tapes just by pµnch­
in!J in the values from the list­
ings provided. However, I shall 
be doing more than just explain­
ing the workings of Split and 
Splice. 

I'll di~cuss gener;:il tech­
niques ~or using machine lan­
guage p~ograms to complement 
and facilitate Level I Basic. If 
you're writing long prograrns in 
Level I and have a hobbyist's in-



terest in computing, assembly 
language is probably the next 
frontier for you to conquer. I'll 
assume that the reader knows 
some of the principles of assem­
bly or machine language pro­
grams, although I won 't be pre­
supposing sophisticated practi­
cal experience or knowledge of 
TRS-80 hardware and Level I 
ROM. 

The Trouble with Level I 

To understand how Split and 
Splice work, it helps to know 
how Level I Basic programs are 
managed in your compute~. 

Level II stores its Basic state­
ments in a condensed, one-byte 
code. With one exception, Level 
I Basic is stored exactly as you 
see it in the List. Each line is a 
string of ASCII alphanumeric 
characters. Each line ends with 
the decimal value 13 (OD hexa­
decimal), which signifies the 
Enter key and operates like the 
carriage return of a typewriter, 
resetting your display to the 
next line. 

The one exception is an im­
portant one-the line number it­
self. It is not stored as you type 
it or as it is displayed but is con­
verted to its hexadecimal equiv­
alent. Every line number is a 
signed, two-byte number. The 
largest number that can be rep­
resented this way (in 15 bits, 
plus one sign bit) is decimal 
32767, which is why this is the 
largest number you can use for 
a Basic line. (Incidentally, the 
space which is automatically in­
serted between the number and 
the program statement is not 
stored; it is a consequence of 
how Level I ROM handles output 
conversions.) 

This difference between Level 
I and Level II should explain the 
relative slowness of Level I exe­
cution; for in Level I, the text you 
typed in must be decoded every 
time it is executed, while in 
Level II it is partially decoded in 
the storage format. It also ex­
plains why the merging tech­
nique discussed in "APPEND 
It!" (February 1980, 80 Micro­
computing) cannot be applied to 
Level I. 

Level I programs are always 
stored in RAM beginning at ad­
dress 4200H or 16896 decimal. 
The section of memory dedi-

cated to the video display ends 
at 3FFFH or 16383. What about 
those 513 bytes in between? 
Basic does use the area below 
4200H for some of its opera­
tions, but the text of the pro­
gram itself never goes there. 
When a program is not running, 
though, most of the space be­
tween video memory and the 
Basic text is free. There are two 
good reasons why our assembly 
language programs ought to go 
in this area. One is that Split and 
Splice are then operable with 
any size memory and any pro­
gram length, since this area is 
protected. 

However, there are seven ad­
dresses in this area which 
should be respected, since they 
are concerned with the com­
puter's general housekeeping 
requirements. The first six are 
actually three two-byte codes, 
occupying 4068H-406DH. 
4068H contains the address of 
the current position of the video 
cursor. Next, at 406AH, the com­
puter stores the address of the 
end of available memory; this is 
7FFFH for a 16K system and 
4FFFH for 4K. The value is ap­
parently determined when the 
computer powers up, and is not 
recalculated after a reset or 
01C9H reentry, so if you change 
this address, Level I ROM won't 
be able to determine how much 
RAM is available (of course, one 
could deliberately lower this 
value to protect a high-core 
machine language program). 
406CH contains the address of 
the last byte plus one of the resi­
dent Basic program. 

After you type New, this ad­
dress has the value 4200H, just 
the way it was before anything 
was loaded. The program text is 
still there, but ROM loses track 
of it when 406CH is reset. Split 
and Splice involve deliberate 
manipulation of the value stored 
at 406CH. Finally, 4090H con­
tains a one-byte reference code 
to keep the status of output port 
OFFH in order. This port controls 
cassette operation, and the 
64-character mode of the video 
display. 

I mentioned a second reason 
for storing our programs below 
4200H. This concerns one of the 
obstacles facing any assembly 
language programming for a 

fJ.S.D. 
NEW PRODUCT NEWS 

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 Z80 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: 
LZAP/CMD - Uses resident disk 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 densities 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/CMD CHANGE/CMD DCAL/CMD 
VDISK/CMD STAT/CMD 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!" 

RECOVER/CMD - A "smart" recover routine for "killed" 
files. 

DVORAK/CMD - 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 -

QUALITY SOFTWARE DISTRIBUTORS 

• 11500 STEMMONS EXPRESSWAY, SUITE 104 1-
DALLAS, TEXAS 75229 VIS4" 
PHONE (214) 484-2976 - · 

TRS-80 & Sctipsil are 
Trademarks of Tandy Corp. 

MICRONET 70130,203 v27 PoiceDoesNotlnclude 
Postage 
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' INTROOUCING TH E MEM ­
ORY BO X . MEM ORY E XPAN ­
ION UNIT •• Me mory Th at 
Ne\le r Needs P ro1 e c 11on • 
• 102 4 B yte s ol RAM In A n 
Unass1gnea A rea • • Solve s 
Mem or y A ll oc a1 1on Pro · 

~ ~eem s ME~ b'~~ ra 8 8 XS! aE! ... ~~ 
W hen CPU Is Turned 011 • • 
F or M od e l I Leve l II A nd A ll 

~~95_ ~?~ 1 ~ :~ L\,) 1~/g041~~~·, ·a 
~r ~~,8~~ ai~1he,~ . For The 

1 'MICM O N • A Powerfu l 
Ma c h in e Language M onitor 
tacc essab l e w 11hou 1 d1 s1u r b -

2" 9 ~560tf'·0 gU~1~115 ) . i'nsc'i~ila5s 
Cassette Level Je1er P ro· 

g ~au"ric~ .A gLe :n8 yPbr~;r 0or r~= ~ 
~ i~~ e~ :~~ ~r~~~ g_t~ ~~~1 t ro 1 • 
L ine Term1na1 1o n ·M OR E · 

$12 .9 5 • IN T R O DUCTORY 
O FFER . CO MPLE T E PACK -
AGE $64 95 

• 2K HIDEAWAY . Eprom Board 
Power Supply Incl .. USES 2716 

Ep~m/6'JPJ~gtdf\~~rn·~ ' ••~9~ 
• U.V. • EPROM ERASER LAMP .. . 
$79 .95 2716 !BLANK ) EPROM 
CHIP ... $8.95 

Add Sl .50 for sh rp~1~and hand-

~'!.l\i J8N~~9:i~RDE~S TO~H ECKS 
DISPLAYED VIDEO 
7538 JACKSON ROAD 
ANN ARBOR , Ml 48103 
OR CALL (313) 426-5086 OR 
(3 13) 482·4424 

~. 0"'""~ \~gi,..i 
,,.- 30 

Level I computer: You must load 
something in addresses 41 FEH 
and 41 FFH, the two bytes imme­
diately before the start of Basic. 
As long as two bytes must go 
there, we might as well assem­
ble the whole code below 4200H. 
Split and Splice have been tai­
lored to fit snugly between 
4090H and 4200H. 

Level I does not have a Sys­
tem format. The only way of get­
ting non-Basic programs into 
the computer and running them 
is via tape, and it is important for 
the Level I user to know how this 
is done. When you type CLOAD 
and the TRS-80 goes into its in­
put routine, a value is stored at 
the two bytes just below 4200H . 
This value is the address to 
which the program counter will 
go when the CLOAD is com­
pleted. Normally, with a Basic 
program, this is an address in 
ROM (more about it later). But, if 
you CLOAD a tape which inputs 
a different value to this address, 
you can take control away from 
ROM. This is exactly what T-Bug 
and the System tape of Radio 
Shack 's Editor/Assembler do; 
they overwrite the stored ROM 
address with the desired RAM 
address-the starting address 
of the machine language code. 

There are two more special 
problems before Split and 
Splice can work. First, we can't 
put Split in the desired area be­
cause T-Bug, or the System 
tape, is already there. If you try 
to produce a copy of Split using 
T-Bug, you' ll be changing T-Bug 
itself, and the System tape con­
tains the 500-baud input pro­
gram necessary to get an as­
sembled program into Level I. 
The solution is, of course, to as­
semble at a higher address, 
transfer the program down and 
produce a 250-baud tape for 
future use. For this purpose we 
have a subroutine, applicable 
not only to Split but to any as­
sembly language program for 
producing a second-generation 
program that can be loaded and 
run without messing around 
with the T-Bug or System tape. 

The second problem is impor­
tant for programs like Split, 
which interact with Basic. We 
have to place the program's 
starting address at 41 FEH. So it 
would seem we have to write a 
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2 games per cassette 
for the TRS -80 Model I or 111 . 16 K 
lml 11 or Model 111 BASIC microcomputers. 

•ii our p~grams hne 

ACTION SOUNDS&GRAPHICS 

'~A ' o ~· .. I • '"' 

' .. . . ··­
• f ' t •I ' -
•• 1 ••• ,. 

~/~::-:~., .. ~:~ .• 

SPACE 
ACE 
21 

Seif i 
Came of 

Tactical 
Spm Combat 

You design your own space fighter and 
then blast off into battle . Human or 
10 Computer Opponents . Fight in 2 or 3 
dimensions. Three scenarios: '"Smuggler .. . 
..Refuel Option ... and .. Phoenix Decathlon .. . 

THE NEW STARSHIP VOYAGES 
A brilliant .. trek .. type space war. 3 D 
galaxy with wrap around . Mo•ing enemy 
craft. some are '"Cloaked ... 16 commands . 
Rescue starbase Delta from the Rogues . 
catalog No. 2001 S 19.9S 

. PARSE:~: 
, Space 

__,. War 

Unique split screen gi.es each player a 
pri<ate display. laundl fleet battle craft 
and watch them fight. Fire high powered 
energy beams or short range weapon spr!ads. 
Human or computer opponent. 

PARSECTOR 8 Tournament Version. 
Giant galaxy to con~oer. Intern Strategy' 
catalog No. 2002 S 19 . 95 

I I ! A~!~n! !! 
' War 

Between 
Ant 

Colonies 

Fast , machine language speed . Three game 
miations: "Open Field .. , "Nest Barrier ", 
and .. Digging Ants ... 2 players or computer 
opponent. Easy to play, Challenging to 
master. Fun packed game for all ages!!! 

THE NEW STARSHIP VOYAGES 
catalog No. 2003 s 14 . 9S 

HIGH SPEED LIFE 
The FASTEST, most ADVANCED msion of 
l. H.Conway·s famous mathematical game. 
Spectacular kaleidoscopic animation. 
SOD gen/min typical. 32 preprocrammed 
patterns. Multiple control functions . 
{ Rated No. t In 80 Software Critique, Issue 5 ) 

NAME THAT STATE QUIZ 
A top notch educational game . Draws 
SO states and asks fin questions . 
Three quiz types. Easy to use . 
catalog No. 2004 S 14 . 9S 

Disk Owners 
On special requ~t the abm games are 
milable on cassette (you transfer). same price, 
comp.lt ible with TllSDOS Disk Basic 48K . 

program ending at 41 FFH and 
insert the required two-byte 
value in the last two locations. 
But unfortunately, Level I ROM's 
CLOAD technique prevents us 
from doing that. When a tape is 
CLOADed, the actual storage is 
one byte longer than the pro­
gram itself. The last byte record­
ed by CSAVE is a checksum 
byte and when the computer fin­
ishes loading, it compares its 
tally of the input with the one 
claimed by the tape to deter­
mine if everything loaded cor­
rectly. If they don 't tally, you get 
that all too familiar What? 
message after the load. 

Unfortunately, ROM doesn't 
just look at the checksum; it 
stores it right after the end of 
the program. So if we simply as­
sembled our start address word 
to go into 41FEH-41FFH, the 
checksum would automatically 
get POKEd into 4200H-which 
contains the low-order byte of 
our Basic program's first line 
number. 

We could, of course, require 
inputting the Basic program 
after Split, but that would make 
Split very inconvenient to use. A 
better solution is to incorporate 
the checksum into the program 
itself. We formally end the pro­
gram at 41 FEH, which will con­
tain the low-order byte of our 
two-byte address, and let the 
checksum byte fall in 41FFH­
making sure that the checksum 
equals the high-order byte of our 
starting address. This little feat 
is also handled by our block­
transfer and dump subroutine. 
In fact , the editor/assembler 
makes it so easy that we can do 
it without ever knowing what the 
actual values are! 

Split 

You can either duplicate the 
assembly code with an edi­
tor/assembler or just key in the 
machine language opcodes us­
ing T-Bug. Split (like Splice) is 
tailored to 255 bytes for reada­
bility to make it easy to compare 
its assembly location (from 

. 4AOOH) to its final working loca-
1--------------1 tion (4100H). Note that Split it­

Add S1.00postage&handling . COO add S2.50 
Fla. Res.add 4% tax . Mei<2Check Of M.0 . peyable to: 

Synergistic Solar. Inc. 
PO 801 S60S9S, Miami Fl 331S6 

,,.. 231 

Please write fOf more info. Dealer inquiry invih1d 

self ends at 4AFEH; the lines 
from 4AFF are the subroutine 
for producing the final product. 
If you use the editor/assembler, 
assemble Split , load your 



You've Cot 

TOTAL ACCESS© 
< specializing In TRSSO • 1 

TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 

I've cot * Disk Drives 
TA400 < 40-Tl . . .. . . ............ 1289 
TA800!80-TI. ........... . . ... . 419 
TA400 Fllppy. . . . . .. .. .... . . .. . 319 
TABOO Fllppy .. . . . . .. .. . .. . . ... 439 
All with silver case and 
power supply 

*CABLES 
2-Drlve . . . .. .. .. .... ......... 123.95 
4-Drlve.... . ...... .. ......... 33.95 
Extender Cable . . . .. . ... .. . .. 14.95 

* BARE DRIVES 
TA400B . .. . ........ .. ... ..... . 1259 
TASOOB .. . ... .. .... . . . . . . . . . .. 389 
TA400B Fllppy . ... ... . .. ... .. .. 289 
TASOOB Fllppy . .... .. .. . .. .. ... 409 

* EPSON PRINTERS 
MX70 ... . .. .. .. .... . . ....... 1379.00 
MXSO.. . . . ... .. . . . . . . . . . . . . . 475.00 
MXSO F/ T.. . ..... . ... .. . ... 589.00 
Parallel Cables . ... .. . . ....... $29.95 

* OPERATINC SYSTEMS 
TRSDOS 2.3 Disk & Manual .. . $17.95 
LOOS .. ... . .... ... .. ..... .. . $129.95 
NEWDOS/ 80 .. . . . . . .. . ... ... $129.95 
DOSPLUS 3.3, 3.30 . . . . .. ... . . . $89.95 

* IRON 
Disk Drive Power supply, 
Slngle .. ..... .. ... .. ... . . ...... . $37 
Disk Drive case <sllver> 
and Base ...... ... . .. ......... . . $19 
Memorex Diskettes < bx of 1 o > 
. .. ... . .. .. ...... . . . ... .... . .. .. $25 

90 day warranty on drives. Add $5.00 freight per 
drive In cont. US."UPS coo Charge $1 .40. There Is 
also a 15 day FREE TRIAL on TA drives. If not com­
pletely satisfied I'll refUnd your money< less Ship­
ping I. I'll take exception to Improper use or 
mishandling. 

*USERS CROUPS 
When your club makes a group buy, 
be sure to call me for a price. 

Rose 

TRSSO * COMPUTERS 
*COMPUTERS 

26-1061 Mod Ill, LI, 4K . . . .. .. . .. $595 
26-1062 Mod Ill, Lii, 16K . ....... $850 
26-1063 Mod 111 , 32K/2 Dlsk / RS232 

2s~400:2Moci"11: s4·i<.·.·.·.·.·.·.·.·.-.-. ~ngg 
26-3001 Color computer, 4K ... 1330 
26-3002 Color computer, 16K .. 510 
26-3501 Pocket computer . .. .. 212 

*DISK EXPANSION, MOD II 
26-4160 one Disk .. .. . ........ . $977 
26-4162 Three Disk ... ... . . . . . $1998 
LOBO drive units also available. 

.,.. See List of Advertisers on page 354 

* PERIPHERALS 
26-1140 !ZIK Exp. Interface .. . . . . 1255 
26-114116K Exp. Interface . .... 305 
26-1142 32K Exp. Interface . .. . . 355 
26-1172 D.C. Modem II. . . ... . .. 135 
26-1206 CTR-80 Recorder .. .... .. $51 
26-3503 P.C. Interface . .. ... . .... $42 

*PRINTERS 
26-1165 Line Printer v . .... .. . $1581 
26-1166 Line Printer VI. ... ..... $986 
26-1158 Daisy Wheel 11. • •••.• $1694* 

• LIMITED AVAILABILITY 

The complete llne of Radio Shack 
products Is avallable through TA 
with standard RS llmlted warran­
ty. Call me for price and dellverv. 
Just ·cause you don't see It, don't 
mean we ain't got It. 

ROSE 
*SOFTWARE 

we have Adventure, Big 5, Clrcle J, 
Med systems, SBSG, Snapp, Radio 
Shack and much more. call or write. 
DO IT NOW! 

ROSE'S 
SPECIAL 
OF THE 
MONTH 

*PRINTERS* 
EPSON MX70 ... $369.00 

EPSON MX80 ... $475.00 

STARWRITER 45cps 
DAISYWHEEL .. $1795.00 

Parallel Cable for TRSSO 
for any of the 
above ........... $29.95 

vou can't live 
without a bunch 

of these! 

Rose's T-SHIRTS 
With any order of $1 ,000.00 or 
more, 1·11 send you one of my 
"MINl·FLOPPY" T·Shlrts! 

REAL TIME 
CLOCK-CALENDER 
T-Timer© . . . . $89.95 

DRIVE TABS 
Disk drives need Identity! No more 
"that drive"! Make ·em be somebody 
- call ·em o, 1, 2 and 3. They'll never 
forget ya! 
Set Of 4 .... .. . . . . . . . . .. . ..... . $4.50 
Set Of 2 . ...... . . . . ........ .... $2.75 

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 llterature 
requests only. Technical help or ser­
vice use the Texas llne. You can pay 
by VISA or MASTERCARD, you can 
send check or money order <allow a 
couple of weeks for personal checks 
to clear> or order coo <we ship coo·s 
cash, certified check or money 
order only>. Rose wlll take American 
money In Just about any form. Add 
freight <UPS where posslblel on all 
orders under $.1000. If you buy 
$1 ooo or more Rose eats the freight! 
Texas residents cough up 5% sales 
tax. Allow 2·4 weeks for delivery. 
Order today · I need the money! 

TOTAL ACCES~ 
P .0. BOX 3002 
RICHARDSON, TX 75080 

214-234-1770 
• TRSBO & Radio Shack are trademarks of 
Tandy corp. 
© Copyright 1981 TOTAL ACCESS ....- 6 

TOACC / 23 
TOACC1 / 24 
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500-baud version with the Sys­
tem tape and hit the slash key. If 
you produce it using T-Bug, after 
you've typed in the whole code 
and double-checked it, type J 
4AFF. Either way, the CRT 
should read Ready Cassette, 
which means that the block­
transfer and the checksum ad­
justment are complete, and the 
computer is ready to save your 
program to cassette. 

Insert a blank cassette and 
Enter, and a copy will be record­
ed . The Ready Cassette mes­
sage will return when the copy 
has been made, and you can 
make as many as you like. You'll 
probably want to make a whole 

string of them, since this elimin­
ates the constant rewinding and 
leader delay. Exit the recording 
loop by pressing the Break key. 

If you understand assembly 
language, you can follow the 
workings of Split in the 
mnemonics and notes of Pro­
gram Listing 1. Remember that 
the assembly has to be modified 
for the post-transfer location. 
For that purpose, I have defined 
the label DIF for the displace­
ment the program receives by 
transfer. DIF is used to adjust 
other assembly addresses for 
JP, CALL and some internal LD 
instructions, while relative 
jumps (JR) are calculated cor-

SAVE 
BIG 
BUCKS 
Model II 64K $3395 
26-4160 1 Drive Exp ............. $1014.00 
26-4161 2 Drive Exp .. . . ..... . .... 1559.00 MODEL III 
26-4162 3 Drive Exp ........ ...... 2099.00 

rectly without the displacement 

value. 
Lines 150-380 are video dis­

play and cassette operation 
subroutines. Initially, Split loops 
through a keyboard input ROM 
routine, waiting for the value of 
ODH, the Enter key. It restarts if 
Clear is pressed-a necessary 
safeguard since Clear automati­
cally functions when ROM's key 
scan routine is used. It is useful 
to know something about the 
operation of the routine at 
OB40H in ROM, since the prime 
or alternate registers contain 
some useful information. The 
active (non-prime) A register 
contains the input byte, or zero 

26-4530 Scripsit II .......... ....... 259.00 26-1061 4K I . .. .. ..... . .. . . .. . ... $ 599.00 
26-4512 Profile II ... .. ...... .. ..... 159.00 26-1062 16K III ................ . ... 859.00 
26-4511 Visicalc II . ....... . . . . .... 259.00 26-1063 32K III 
26-4501 Gen Ledger ............... 179.00 W/2 Drives, RS 232 .............. 2225.00 
26-4506 Mail List .. ... ... ... ........ 72.00 26-1162 1st Drive ............ . . .... 765.00 

IDS PAPER TIGERS 
Dot Resolution Graphics quality print 
IDS 445G 7 wire printhead, graphics ... . .. (List $ 985) . .. .. $ 795.00 
IDS 460G 9 wire printhead, graphics ...... (List ~094) . . . . . . 886.00 
IDS 560G 9 wire, wide carriage, graphics ... (List 1394) . . . . . . 1129.00 

Model I PRINTERS 
26-1140 Expansion Interface . .... $249.00 26-1167 9112 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 26-1158 Daisy Wheel II ........... 1798.00 
26-1145 RS 232C Board .... ... . . ... 84.00 26-1165 Line Printer V . ........ .. 1710.00 
26-1160/1 Mini Disk Drive ... .... .. 419.00 26-1401 Cable .... . ................ . 36.00 
26-1563 Scripsit-Disk .. .. . . . .. . . .. . . 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 

;\II prices are subject to change without notice. Freight, handling, and 
msu~ance 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 immediate shipment 
from stock. Master Charge, Visa or Bank Card add 3% surcharge. 

Vern Street Products 114 West Taft Sapulpa, Ok 74066 

The Computer Store, Inc. 4949 South Peoria Tulsa, Ok 74105 

"'
111 918-747-9333 
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if nothing is entered during the 
scan. The B' register contains 
the ASCII code for the character 
pressed, a value which may or 
may not equal that in A, depend­
ing on the nature of. the charac­
ter and whether or not Shift is 
depressed. The D'E' register pair 
has the value of the keyboard 
address line of the key pressed. 
For our purposes, the important 
detail is that H'L' contains the 
cursor location. 

After Enter is hit, the key scan 
loop falls through to line 480, 
which converts the string of nu­
merals typed in and displayed 
into a hexadecimal, 16-bit num­
ber. It scans video memory 
backward from the cursor loca­
tion to find the string and con­
verts it directly from memory, 
using the H'L' pair, so there is no 
need to fetch the cursor location 
out of 4068H. This calculation 
aborts if it produces overflow, a 
negative number or encounters 
a non-numeric input. In other 
words, it must get a number be­
tween one and 32767 to pass to 
the next stage. If successful, be­
ginning at line 940, Split search­
es the resident Basic program 
for the correct line. This is easy 
since the byte OOH will only oc­
cur at the end of a line. The pro­
gram scans the Basic text, com­
paring the two bytes after an 
ODH with the calculated num­
ber. It will not take the first line 
of Basic (hence the start at 
4202H in line 950) and does not 
scan quite to the end of the pro­
gram (which is fetched from 
406CH) to avoid reading the final 
carriage return and a coinciden­
tal match with the garbage bits 
that follow it. If the search fails, 
the program restarts. 

When the program gets the 
address of the chosen line of 
Basic, the subroutine CTON is 
called . This asks if the lines be­
low the breakpoint are to be 
saved on tape. In this case, the 
input comes not from ROM's key 
scan routine, but is taken direct­
ly from keyboard addressing. If 
Enter is pressed, the program 
goes .to ROM's turn-on-cassette 
routine at OFE9H. Note this is 
done by a JP rather than a Call. 
This causes the program 
counter to return to line 1180 di­
rectly after the ROM routine 
ends. If Break or Clear is press­
ed, the program restarts, allow-



Ing you to change your break­
point. If one of the vertical arrow 
keys is pressed, the cassett!:l is 
not turned on, and the value 
three is stored at 41A6H. 41A6H 
is where the displacement'. v~lue 
of the relative jump at line 1220 
is located. As Spli t is recorded, 
this value is zero, wh ich m·eans . ,' •) 

line 1220 does nothing. If the 
value is changed to three, the 
CSAVE Cali at line 1230 is skip-
ped over. 

Finally, everyth ing from the 
breakpoint to the end of the 
!3asic program is block-moved 
down to 4200H. Radio Shack' s 
publ ished reent ry point for Level 
I is 01 C9H . So what's th is 
OEECH in line 1360? We'll, that' s 
a branching point that ROM 
goes to after a CLOAD. For our 
program, it is necessary to store 
the new end-of-program address 
at 406CH. Reentering Basic at 
this address gets this done for 
us automatically. After th is is 
done, ROM evaluates the Z-f lag 
fo llowing the checksum test 

and goes to 01C9H if everything 
is okay. Since there is a test 
here, lines 1320-1340 of Spilt 
prepare for it by checking the 
last byte transferred, which 
should be the fin al carriage re­
ti:i rn of the Basic program. If it 
isn 't, it reflects something seri­
ously wrong, and you 'll get the 
old What? message. But this is 
pne case in which you're not 
pkely to see it pop up. 

Lines 1470 and 1480, by the 
way, self-test your Split to make 
sure it loaded correctly. If not, 
control goes to ROM address 
08C9H (the old What? again). 
The resident Basic prograrn will 
not be messed up by the bcid 
CLOAD (unless the addresses 
were misread, but' that will pro­
bably hang up the computer and 
requi re a reset), and the end-of­
program marker w ill not be 
changed. 

The ADJ subrout ine (lines 

1630 to the end) accomplishes 
the re location of Split and the 
checks um ad justment. Note 

Program Listing 1 

08018 1SPLIT 
00020 1LEVEL I BASIC EDITING UTILITY 
0038 1 BY STEPHEN MILLS 
088 4 8 I 
888S8 1SHORT UTILITY TO DIVIDE A LEVEL I BASIC 
88868 1 PROGRAM AT A SELECTED LINE NUMBER 
00870 ; LINES BELOW BREAKPOINT ARE SAVED TO 
00088 ; CASSETTE, AND CONTROL IS RETURNED TO 
88898 ; BASIC MONITOR WITH UPPER LINES . 
88188 ;THIS EDTASM VERSION ASSEMBLES AT 4A08H 
88118 1TRANSPERS TO 4188H AND GENERATES A 
88128 ; 259 BAUD LEVEL I LOADABLE COPY 

4A88 88138 ORG 4A88H 
8988 88148 OIF DEFL STACK-41FEH ;DISPLACEMENT 
4188 881S8 WRITE DEFL $-DIF 
4A88 46 88168 HWRITE LO B, (HL) 1GET BYTE CT 
4A8l OS 88178 PUSH DE ;SAVE DE 
4A82 23 88188 INC HL 1 BUMP VIDEO PTR 
4A83 7E 88198 LO A, (HL) ; GET CHARACTER 
4A84 07 88288 RST 18H ; LEVEL I DISPLAY 
4A85 18FB 88218 OJNZ HWRITE+2 
4A87 3E80 88228 LO A,BDH ;FOR CAR RET 
4A89 07 88238 RST 18H ;WHEN DONE 
4A8A 01 88240 POP DE 
4A8B C9 882S8 RET 
418C 88268 CTON OEFL $-DIF 
4A8C 21CB41 88278 LO HL,CSHS ;CASSETTE 
4A8F C08841 88288 CALL WRITE tDISPLAY IT 
4Al2 3A4838 88298 PAUSE LO A, (3848H) ;KEYSCAN 
4AlS E61F 88388 AND lFH ; FORGET UPPER BITS 
4Al 7 28P9 88318 JR Z ,PAUSE 
4Al9 lP 88328 RRA ; SEE IP ENTER 
4AlA DAE98F 88338 JP C,9FE9H ;FINISH IN ROH 
4AlD E683 88348 AND 3 ; BREAK OR CLEAR? 
4AlF 2886 88358 JR NZ,START ; ABORT I F SO 
4A21 3E83 88368 LO A,3 1 RELATIVE JUMP I 
4A23 32A641 88378 LO ( 41A6H) ,A ; LOAD USECAS+ 1 
4A26 C9 88388 RET 
4127 88398 LSTART DEFL $-DIF 
4A27 318842 88488 START LO SP,42B0H ;REINIT STACK 
4A2A 2l88F7 88418 LO HL , STHS ;MESSAGE 
4A20 C08841 88428 CALL WRITE 
4A38 C048 8B 08438 WTZ CALL 8B48H ;KEY SCAN 
4A33 PEBC 88448 CP BCH ;CLS ? 
4A35 28P8 884S8 JR Z,START 1 YES-START OVER 
4A37 FEBO 88468 CP BDH ; CAR RETURN? 
4A39 28F5 88478 JR NZ ,WTZ ;NO,SCAN AGAIN 
4A3B 09 88488 EXX ;GO TO PRIME REGISTERS 
4A3C 3E28 88498 LO A,29H ; ASCII FOR BLANK 
4A3E 2B 88S88 NOBL DEC HL ;DEC VIDEO POINTER 
4A3F BE 88Sl8 CP (HL) ; IS IT BLANK? 
4A48 28PC 88528 JR Z,NOBL ; YES-KEEP GOING 
4A4'z 09 88S38 EXX ;CHANGE REGISTERS 
4A43 AP 08S48 XOR A ;CLEAR A . 
4A44 SF 88SS8 LO E,A ;CLEAR E 
4A4S 4F 88568 Lii C ,A ;CLEAR C 
4A46 S7 88S78 LO O, A ; ZERO D 
4A47 0 9 80588 BUMP EXX 
4A48 7E 80598 LO A, (HL) 
4A49 28 8868 8 DEC HL 
4MA 09 886 1 8 EXX 
4A4B PE28 88628 CP 28H SEE IF END OF 
4A40 2829 8863 8 JR Z ,BREAR INPUT 
4A4P 0638 88648 SUB 38H SUB ASCII 
4AS1 3804 886S8 JR C , START ANO TEST 
4AS3 FEBA 88668 CP 18 FOR VALID 

that the stack pointer is initially 
reassigned 'ou t of the way; 
otherwise, the transfer will 
crash into the stack defined by 
Basic. Duri ng the transfer, every 
byte moved is s·ubtracted from 
the accum4iator to calculate to 
checksum ad justment. Why 
su btract? The checksum is 
something of a misnomer for the 
final byte of a Basic.tape dump. 
The f inal byte stored on tape is 
not the sum of the bytes of the 
program, but the two's compl !:J· 
ment negation of the sum. The 
CLOAD routi ne test is not per­
forrned by a CP instruction be-.,·. 
tween the value read and the 
value reached during the load. 
Rather, the checksum byte is ad­
ded to the rest. This should give 
a final total of zero if everything 
went right. Hence we keep· a run­
ning subtract of the bytes as 
they are moved. 

Finally; the value 41 H is sub­
tracted from that resul t. 41 H is 
the checksum byte we want at 
41fFH-the high byte of Spli t' s 

4ASS 3000 00670 JR 
4AS7 6P 00688 LO 
4AS8 2600 08690 LO 
4ASA 79 08780 LO 
4ASB BC 08710 INC 
4A5C OS 00728 PUSH 
4A5D 87 00730 SHIFT OR 
4ASE 2811 88748 JR 
4A68 29 887S8 ADO 
4A61 38C4 88760 JR 
4A63 ES 00778 PUSH 
4A64 01 08788 POP 
4A6S 29 88798 ADD 
4A66 38BF 88888 JR . 
4A68 29 88818 Aiio 
4A69 38BC 80828 JR 
4A68 19 88838 ADD 
4A6C 3889 80848 JR 
4A6E 30 088S8 DEC 
4A6P 28EC 88868 JR 
4A71 Dl 88878 DONE POP 
4A72 19 geaee ADD 
4A73 3882 8898 JR 
4A7S EB 88988 EX 
4A76 18CP 08918 JR 
4A78 CB7C 88928 BREAK BIT 
4A7A 28AB 88938 JR 
4A7C 2A6C48 88948 LO 
4A7F 818242 88958 LO 
4A82 CS 88968 PUSH 
4A83 ED42 88978 SBC 
4A8S ES 88988 PUS~ 
4A86 Cl 88998 POP 
4A87 El 81888 POP 
4A88 88 81818 DEC 
4A89 ea 81828 CMPR DEC 
4A8A BB 81838 DEC 
4ABB 23 81840 L~C 
4A8C 3E80 818S8 LO 
4A8E EDBl 81868 CPIR 
4A98 289S 81878 JR 
4A92 7E 81888 LO 
4A93 23 81898 tiic 
4A94 BB 81188 cii 
4A9S 28P2 81118 JR 
4A97 7E 81128 LO 
4A98 BA 81138 CP 
4A99 28EE 81148 JR 
4A9B 28 011S8 HATCH DEC 
4A9C EB 81168 EX 
4A9D CDBC 41 81178 CALL 
4AAB 210042 81188 LO 
4AA3 ES 01190 PUSH 
4AA4 DS 81288 PUSH 
41A5 01210 USECAS DEFL 
4AAS 1888 01220 JR 
4AA7 CD4B0F 81238 CALL 
4AAA 2A6C40 81240 LO 
4AAD Dl 812S8 POP 
4AAE E052 81268 Sec 
4ABB ES 81278 PUSH 
4AB1 Cl 81288 POP 
4AB2 El 81298 POP 
4AB3 EB 81388 EX 
4AB4 EDB0 81318 LDIR 
4AB6 2B 01328 DEC 

starting address. Th is value is 
t tien POKEd iqfo a convenient 
unused zero pyte in the trans­
ferred Split, and Split is ready to 
be CSAY~Q by a call to the ROM 
ro 4t ine. Tl']e Break key wi!I get 
you out ot' the CSAVE loop, and 
the Enter keY, will keep making 
~op ies of Spl it. 

Splice 

Spl ice is the other side of the 
edit ing coin. It, too, loads into 
the safe zorie below 4200H. You 
can CLOAD it with your com­
pu ter 's memo ry empty, but 
since Spl ice is made with the 
same checksum adjusted meth­
od as Spl it, you can also begin 
with your fir~t Basic program al­
ready in memory. Splice is not a 
one-shot program · like Split; it 
loops cont inuously uri til you 
Break, so you can merge as 
many programs as ~ou want. 
Splice is very useful ·for reas­
sembling programs debugged in 
modules and getting complex 
blocks of data statements ap-

NC , START ;INPUT 
L,A ;STORE I 
H ,8 ; CLEAR HI REG 
A,C ; GET DECIMAL CT 
c ;AND BUMP IT 
DE ; SAVE CURRENT SUM 
A ;IS IT 0? 
Z ,DONE 
HL , HL ;DOUBLE I 
C,START ; CHECK OVERFLOW 
HL ; TRANSFER TO 
DE ; ANOTHER REG 
HL,HL ; DOUBLE RESULT 
C,START ; CHECK OVERFLOW 
HL , HL ;AGAIN FOR 
C , START ; TIMES 8 
HL , DE ;HL = 19 TIMES I 
C , START ;OVERFLOW? 
A 
NZ ,SHIFT 
DE ; RESTORE SUH 
HL,DE ; SUH ADDRESS 
C,START ;OVERFLOW? 
DE,RL ; PUT SU H IN DE 
BU MP ; GO FOR NEXT DIGIT 
7 , H ; IS I NEGATIVE? 
NZ ,START 1 CANCEL IF SO 
HL, ( 486CH) ; END OF PROG 
BC,4202H ;BASIC TEXT 
BC ; HERE AFTER LINE I 
HL ,BC ;GET B~TE CT 
HL ;AND HOVE IT 
BC ;TO .• BC 
HL ; START ADR IN HL 
BC ; FORGET CHECKSUM 
BC ;AND CAR RET 
BC ; ADJUST COUNT 
HL ; AFTER TEST ADJUSTMENT 
A,13 ; END OF LINE INDICATOR 
; RESTART IF LINE NOT 
NZ,START ;FOUND 
A , (HL) 1GET LOW ADR 
HL " ;POINTS TO HI-BYTE 
E ;MATCH E? 
NZ ,CHPR ; RECYCLE 
A, (HL) ;GET HI ADDR 
0 ; SEE IF MATCH 
NZ , CHPR ; REDO IF NO HATCH 
HL 1 BACK TO LOW AD R 
DE,HL ;SET AS I DE 
CTON 1 START CASSETTE 
HL,4200H ; BASIC AD R 
HL ;SAVE IT 
DE 1 SAVE ADDRESS 
s:.:nrr ; BRANCH KADE BY CTON 
$+2 1DEFINES 0 JUMP 
0P4BH ; SAVE PROGRAM l 
HL , ( 486CH) ; PROG TAIL 
DE ; RESTORE ADOR 
HL,DE ; CAi.C NEW PROG LENGTH 
HL ; HOVE TO BYTE 
BC . 1COUNTER 
HL ;GET 42BBH 

1SWAP DE,HL 
: PROGRAM IS CUT DOWN 
HL : GET LAST TRANSFER 

Program continues 
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Program continued 

4AB7 7E 01330 
4AB8 FEBO 013 40 
4ABA EB 013 5 0 
4ABB C3ECOE 01360 
41BE 01 370 STHS 
4ABE BC 01380 HISTMS 
4ABF OD 01390 
4AC0 42 01400 
41CB 01419 CSHS 
4ACB l C 01420 HICSHS 
4ACC JC 01430 
4ADC 00 01440 
4ADD SC 014 50 
4ADE 20 01 4 6 0 
4AE8 CA27 41 014 70 TEST 
4AE B C2C908 01480 
4AEE 0088 01498 
4AF0 0808 8 15 08 
4AF2 0888 815 1 8 
4AF4 0088 81528 
4AF6 8000 81538 
4AF8 8880 815 48 
4A FA 0880 81558 
4AFC 0888 01560 
4AFE E8 01570 STACK 

81588 
815 90 
01600 
81618 
81 628 

4AFF 31FE49 01 638 ADJ 
4802 11FE41 81648 
4805 21FE4A 01650 
4808 81FF88 01668 
4B0B AF 81 678 
4B0C 96 01 688 TRANS 
4800 EDAB 81 690 
4B0F EA0C 4B 017 0 0 
4812 06 41 01710 
4814 32FD41 01720 
4817 21CB4A 01738 DUMP I T 
4BlA 0611 81740 
4BlC CD814A 01750 
4BlF CD409B 81768 DLOOP 
4822 FE03 01770 
4824 CAC901 01780 
4827 PE"D 81790 
4B29 20F4 018e 0 
4828 CDE90F 01818 
4B2E 210041 01820 
4831 11FF41 01830 
4834 CD4B8F 81840 
4837 18DE Sl858 
4AFF 01999 

LO 
CP 
EX 
JP 
DEFL 

_ DEFB 
DEFB 
DEFM 
DEFL 
DEFB 
DEFH 
DEFB 
DEFB 
DEFH 
JP 
JP 
OEFW 
OEFW 
OEFW 
OEFW 
DEFW 
DEFW 
DEFW 
OEFW 
DEFB 

-

A,{HL} 1AND SEE IF CAR RET 
0DH ; FOR 1 CHECKSUM 1 

DE,HL 1 GET END ADR IN BL FOR 
OEECH 1 RETURN TO BASIC 
HI $THS-900H 
12 1 MESSAGE LENGTH 
0DH 1CAR RET 
I BREAKPOINT? I 
S-90 0H 
26 ; FINAL MESSAGE LENGTH 
I <ENTER> TO CSAVE I 
13 ;CAR RET 
SCH 1VERTICAL ARROW 
1 TO DE LETE ' 
Z ,LSTART ;CHECKSUM 
NZ , 0 8C9H ;TEST 
0 ; THIS IS 
8 1STACK 
0 ;AREA 
8 
8 ;ALL 
8 ;BYTES 
8 ;EQUAL 
0 ;ZERO 
TEST&OFPH ;LO ADR BYTE 

pended to the program that uses 
·them. The programs am stacked 
up in the order in which they are 
CLOADed. So you must load the 
pieces so their line numbers are 
ascending and don 't duplicate 
or cross each other. Splice will 
give you an error message if the 
program you 're trying to load is 
clearly not in Basic (i.e., it 
doesn't start at 4200H); your 
RAM is exhausted; or a check­
sum error occurs. 

; REMAINDER OF LISTING MOVES 

Unlike RO M's CLOAD routine, 
a badly loaded program is not 
added to the stack. That is, 
Splice tests the checksum be­
fore it modifies the end-of-pro­
gram address 406CH and does 
not modify it on a checksum er­
ror. This maintains the integrity 
of your expanding program. 

;A.SSEHBLED PROGRAM TO BELOW 
; LEVEL I BASIC STARTING 
;ADDRESS AND CSAVES IT 
; FOR 250 BAUD LOAD I NG 
LO 
LO 
LO 
LD 
XOR 
SUB 
LDD 
J P 
SUB 
LO 
LO 
LO 
CALL 
CALL 
CP 
J P 
CP 
J R 
CALL 
LO 
LD 
CALL 
JR 
END 

SP , 49FEH 
DE, 41FEH 
HL ,4AFEH 
BC , 0FFH ; BYTE CT . 
A ;CLEAR A 
( HL ) ; DO CHECKSUM 

1BLOCK HOVE 
PE , TRANS 
41H 1HOOIFY 
(41FDH) ,A ;POKE IT The heart of Splice begins at 

line 430. Basically, I have taken 
part of ROM's CLOAD rout ine 
and modified it to give the desir­
ed results. The critical part of 
the CLOAD concerns the ad­
dresses to be f i lled. After this 
part of the program is complet­
ed, con~ rol jumps to ROM (line 

HL,HICSHS 
B , 17 i PART I AL MESSAGE 
HWRITE+l 1 PREPARE CASSETTE 
0B 40H 1KB INPUT 
3 
Z, 9 1C9H 1 BREAK TO BASIC 
13 1 ENTER 
NZ,DLOOP 
0FE9H ; CASSETTE ON 
RL , 4199H 1START ADR 
DE , 41 FPH :END+l ADR 
SF4BH ;FOR LEVEL I 
DUMP IT 1 REDO IF DESIRED 
ADJ 

~H~s~g~ 
""~ If you ever do Assembly language program· 

ming, or you just want to know more about 
your TRS·80 ROM, "THE BOOK" s are for you. 

"TRS.80 Is a trademark of Tandy Corp. 

Each volume is priced at: $14.95 + $1.50 
S&H = $16.45 ($17.05 in VA) Overseas add 
$i50 for air shipment 

' ----- -------- ------ -- ---- - - - - - -, 
Insiders Software Consultants, Inc. ,.... 305 
P.O. Box 2441 , Dept. SUM2 
Springfield, VA 22152 

D Please send me Volume I of THE BOOK 

D Please send me Volume II of THE BOOK 

ADDRESS~~~-----------------

700) to finish the input and re­
turns for the checksum test, 
end-of-program update and 
more merges. The address 
pushed in lines 430-440 is used 
for the ROM subroutine's return. 

I could not call that subrou­
tine at line 700 because of inter­
vening stack operations (see 
line 470). There is a POP DE in­
struction near the end of the 
ROM routine (in OF37H) which 
answers a PUSH DE at OEF4H, 
an address skipped over by our 
modification of the CLOAD. 
Therefore, the return address 
had to be PUSHed before the DE 
PUSH to make the stack work 
correctly. The last-in, first-out 
stack action does not distin­
guish between register PUSHes 
and subroutine Call storage. 
Without this adjustment, our re­
turn address would have been 
POPped into DE at OF37H, and 
program execution would have 
crashed into who knows what. 

Normally during a CLOAD, 
the starting and ending address­
es are read off the tape, and 
these values control the input. 

Volume I: The most comprehensive 
book yet on the math routines in 
Level II ROM, Models I & Ill. In­
cludes a . fully commented listing 
from 0708H to 1607H and an in­
credibly complete map of the ROM 
and reserved areas of RAM. 

CITY. STATE __________ ZIP CODE ____ _ 

[ J Check payable to Insiders Software Consultants, Inc. 

I I MASTER CHARGE MC Bank Code 

I I VISA Exp. Date ___ Card Number __ _ 

Signatu re ___________________ _ 

Dealer Inquiries Invited 
L.-·- ------ - -- -- - ---- -- -- -- - _____ j 

Volume II : Everything you want to 
know about the video, keyboard , 
cassette , and printer driver 
routines. Learn how to write your 
own! Remarkably detailed listings 
illustrate well-commented source 
code. Complement Volume I, now. 
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TRS-80 MODEL I 16K TAPE OR DISK 
Jon Bokelman and Software Affair sc~re again! Now there 's a 
music/sound generating system even more powerful and ver­
satile than their extremely popular Orchestra 80! 

Usten to what It does: 
ORCHESTRA 85 plays in stereo, permits channel switching, 

allows stereo separation by both instrument and voice, and 
supports percussion effects. 

ORCHESTRA 85 supports four voices (plus a fifth if a speed-up modi­
fication is installed). 

ORCHESTRA 85 loads Orchestra 80 music (hundreds of songs), plays 
it in stereo. Compose! Orchestrate! Trade with others! 

Usten to what's Included: 
Software: digital synthesizer, music language compiler, full screen 
editor, fi le manager, voice initialization utility. 

Hardware: a single PC board that plugs into expansion connector on 
on keyboard or into screen printer port on expansion interface. Con­
nects to any stereo amplifier system; external power source not required. 

Unit does not void your Radio Shack warrantee. Comes complete 
with tape and disk versions of software, detailed instruction 
manual, sample music programs. (Speakers, amplifiers not included.) 

All at a price that's music to your ears: ONLY $12900 
TRS-80 is a trademark of Tandy Radio Shack Corp. 

?/e«l.t MIZ' SRELL 
TRS-80 MODEL I 48K DISK (Soon available for Models II & 111) 
Picture the fastest, most accurate schoolteacher you ever had, point­
ing out a// your spelling errors so you can correct them instantly. 
This new spelling checker for Electric Pencil and Scripsit files is 
modeled after her: it's virtually impossible to misspell with MIZ SPELU 
Unllke other spelllng checking programs: 
MIZ SPELL will operate on one or more disc drives. (Some others 
require a minimum of two.) 
MIZ SPELL will work with words of any length.(Others have limits 
on maximum word length.) 
MIZ SPELL is int~ractive ; you can correct mistakes as they are 
pointed out. (Some others require multiple, time-consuming 
passes.) 
Check these features vs. other spelllng checkers: 
MIZ SPELL maintains separate dictionaries for specialized vo­
cabularies, each with a 27,000 word capacity. (18,000 included.) 
MIZ SPELL permits examination of unused dictionary space and 
allocation of space for new dictionaries. 
MIZ SPELL learns new words from your text files as it check for 
spelling errors. (Words can also be deleted from the dictionary­
but not accidentally, as with some other programs.) 
MIZ SPELL offers such options as: ignore word in text, delete word 
in text, change word in text, add all remaining words, etc. 
MIZ SPELL permits user configuration of system, including specifi­
cation of default extensions for original and corrected text file . 

Now check the low Introductory prtce: ONLY $4995 
DEALER INQUIRIES INVITED. MIZ SPELL is published by Sol Pub, 
Inc. For information. contact Richard Taylor.President. Programs 
Unlimited at the address or phone numbers shown below. 

,,- See Lisi of Ad•ertlsers on page 354 

Meet author ARNOLD SCHAEFFER 
Attends Georgia Tech starting Fall , 1981 : 
plans to major in computer science. First 

exposed to computers in 6th grade : sold 
first program at age 16. Characterizes 

self as "not a good speller"; was 
inspired to write MIZ SPELL when 

he examined available 
programming in store, decided 

"it could ha ve been done 
much better." 

ATTENTION, SOFTWARE AUTHORS. SolPub Inc. may be the aggres­
sive marketer you've been seeking for your programs. For details, contact 
Richard Taylor, Programs Unlimited at the address or phone below. 
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Split had :a Ready Cassette pro-
gram as part of its own message 
buffers, but 'splice does not, so 
the. Query message (line i340) 
was added to the ADJ •Si.Jbrou­
tine. Also, there is no difference 
in effect between simply sub­
tracting the transferred program 
bytes and · addin,g them with a 
negation of the final sum. As a 

assembly language program. 
This requires using some con­
sistent labels, although the 
values will vary from one pro­
gram to the next. 

Your main program must de­
fine all JP, Call and LD instruc­
tions by reference to DI F. It must 
also provide a certain amount of 
free space below 4200H for 

DEFW O lines in Split and Splice. After each input byte, the value 
in DE (initially the start address) 
is inqremented, and tlie com­
puter look~ for more input until 
the value in DE equalsJhe end 
addr~ss: We cannot allo~ I.he 
valu~s on tape to, control t!'le in­
put, however, because ttie pro­
grams would simply be written 
over ea9h other, always starting 
at 4200H. By Splice, the starting 
a~dress is replaced by the old 
end-of-program value from 
406CH. The length of the pro­
gram is calculated from the 
vaiues read from the tape and 
used to calculate the new end­
df-program. With that work 
done, ROM's routine can handle 
the actual program bytes. One 
of the CLOAD asterisks is re­
placed by a plus sign to.indicate 
that a merge is taking place 
(lines 520-530), 

"In Split and Splice, 
the high-order byte 

Let's as~ume you regularly 
label the first byte of the pro­
gram Head and your entry point 
Entry. You can then use your 

labels, plus your knowledge bf 
the constant values like 41 FEH, 
to hahdle the block-transfer, 
checksum adjus.tment and cas­
sette dump. There are certain 
logical operations which Radio 

Shack's Editor/Assembler sup­
ports which are useful here. The 

value that eventually goes into 
41 FEH, the low-order byte of 
your starting address, can be 
specified Tail, DEFB, Entry and 
OFFH. The label Tail can be used 

to calculate the displacement, 
which is DIF, DEFL TAIL-

41FEH. 

, of the entry point was 41 H, 
but it need not be this value." 

ADJ Subroutine 

The ADJ subroutine does for 
Splice what it did for Split, al­
though there are some differ­
ences In the way it was written. 

matter of fact, ROM does it the 
latter way. 

u.sing assembly ~anguage, it 
would be possible to generalize 
ADJ for any prowam you might 
want to ' load with the low-core, 
checksum, modified technique. 
You could then assemble aver­
sion of ADJ, save it on tape and 
load it after you've finished your 

~~:~z: :--, ZIP UP YOUR 
~ . "' MODEL I ~ 

~ 
~ i ' . . . &~ . . . 

SPEED-UP UN!T - an easy to install electronic device that enables programs 
to run 2 to 3 times faster. It's the fastest and finest quality speed-up unit 
on the market. 

• guaranteed to double processing speed - no additional 
purchases required, 

• programs ,will .run up to :i time.s faster (5.3 mhz) by adding 
a Z80B microprocessor and delay line - not supplied. 

• returns automatically to normal speed duri~g disk and 
cassette operation - no software patche~ required. 

• keyboard power-on light changes color to indicate operating 
speed. , 

$45.00 

VIDEO L Reverses the video display io provide black characters and 
graphics on an all white screen for a much easier to read presentation. 
So~~ar~ co~trolled. Cures pulling and distortion problems commonly ex­
penericed with TRS-80 monitors. ,For use with TRS-80 monitors only. 
Assembled. 

$24.00 

"SATISFACTION . GUARANTEED" 

Add $2.00 postage & handling - California residents add 6% sales tax 
-Foreign orders add J5% . 

.. ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova CA 95670 II (916) 635-5408 • 

Deal_er inquiries invited 
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stack operations. Everi if your 
program does not leave the 
stack there, remember that it is 
working during the CLOAD itself 
and if part of your program goes 
there, it will be changed before 
your program is ever run. This is 
the purpose of the string of 

In Split and Splice, the high­
order byte of the entry point was 
41H, but it need not be this 
value. To avoid manual assem­
bly on this matter, you can use: 

HIBYTE DEFL ENTRY<-8, and 
the value HIBYTE in the check-

Program Listing 2 

00010 ; SPLICE 
00020 1LEVEL I BASIC UTILITY 
00030 ~BY STEPHEN MILLS 
00040 ;ALLOWS STACKING OF SEVERAL BASIC 
000S0 ; PROGRAMS FROM CASSETTE. 
00060 ; PROGRAMS M U S T BE ENTERED 
00070 ;SO THAT LINE NUMBERS ARE ASCENDING 
00080 ; (THOSE WITH LOWER ti FIRST) 
00090 ; ANO EXCLUSIVE. 

4A00 00100 ORG 4A00H 
00110 ;NOTE' THIS EDTASM ASSEMBLER PLACES 
00120 ; PROGRAM AT 4A00H, BUT ON ENTRY IT 
00130 ;BLOCK-MOVES TO 4100H AND CREATES A 
00140 ;250-BAUJ? LEVEL I LOADABLE TAPE. 

0900 001S0 OIF EQU 900H ;DISPLACEMENT 
4100 00160 BAO EQU 4100H 
4A00 00 00170 DEFB 13 ;CAR RET 
4A01 42 00180 DEFM 1 BAD 1 

4104 IHH90 DISPLA EQU $-OIF 
4A04 7E 00200 SHOW LO A, (HL) ;GET ASCII 
4A0S 23 00210 INC HL ;ANO. BUMP 
4A06 07 00220 RST l0H ;VIDEO DISPLAY 
4A07 10FB 00230 OJNZ SHOW ; DISPLAY LENGTH 
4A09 3E00 00240 LO A,0DH ; JN B, MESSAGE ADDRESS 
4A0B 07 002S0 RST 10H ;IN HL 
4A0C C9 00260 RET ; CARG RET AT END 
4100 p0270 CONTNU EQU $-OIF 
4A00 20SE 90280 JR NZ ,FAIL ; CHECKSUM TEST 
4ABF ED5B6A4e 00290 LO DE,.(406AH) ;HEM TOP 
4Al3 EB 00300 EX DE,HL i SWAP FOR TEST 
4Al4 EOS2 00310 SBC HL,DE ; SEE IF IT FITS 
4Al6 38SS 00320 JR C,FAIL ;DON'T TAKE IT 
4Al8 EDS36C40 00330 LO ( 406CH) ,OE ; UPDATE FROG END 
4AlC 310042 00340 RESET LO SP,4200H ;REINIT 'STACK 
4AlF 062A 003S0 LO B,MESSL ; SET MAIN MESSAGE 
4A21 217A41 00360 LO HL, MESG ; GET ADDRESS 
4A24 C00441 00370 CALL DISPLA ;SHOW IT 
4A27 3A4038 00380 PAUSE LO A, (3840H) ; GET COMMAND HEM 
4A2A CBS7 00390 BIT 2,A ;BREAK KEY 
4A2C C2C901 00400 JP' NZ, 01C9H 
4A2F lF 00410 RRA ; FIRST BIT=ENTER 
4A30 30F5 00420 JR NC,PAUSE 
4A32 210D41 ~0430 MERGE LO HL,CONTNU ; RET ADDRESS 
4A3S ES 00440 PUSH HL ; PUSH FOR CALL 
4A36 CDE90F 004S0 CALL 0FE9H ; TURN ON CASSETTE 
4A39 110042 00460 LO OE,4290H ;WHERE BASIC STARTS 
4A3C OS 00470 PUSH OE ; BALANCE STACK 
4A~D AF 00480 XOR A 
4A3E C0810F 00490 CALL 0F81H ; CA~L BYTE SEARCH 
4A41 FEAS 00S00 CP 0A5H ; SYNC BYTE? 
4A43 20F9 00Sl0 JR NZ, S-5 ;REDO IF NOT 
4A4S 3E28 00S20 LO A, 2BH ; SET + FLASHER 
4A4 7 32003C 00S30 LO (3C00H) ,A 
4A4A 30 00S40 DEC A ; ASTER I SK NOW 
4A4e 32e1Jc 00SS0 LO (3C01H) ,A 
4A4E CDA10F 00S60 CALL 0FAlH ;READ 
4!\51 BA 00S7.il CP p ; SHOULD MATCH 
4AS2 2019 00S80 JR NZ,FAIL ;QUIT IF NOT 
4A54 CDA10F 00S90 CALL 0FAlH ; READ LO BYTE 
4A57 BB 00600 CP E ;SHOULD BE 00 
4AS8 2013 00610 JR NZ ,FAIL 
4ASA CDA10F 00620 CALL 0FA1H LAST BYTE 
4ASO 67 00630 LO H,A ADDRESS 
4ASE COA10F 00640 CALL 0FA1H READ 
4A61 6F 006S0 LO L,A IN 



sum adjustment calculation 
SUB HIBYTE. 

With ADJ you have a valuable 
tool for other assembly lan­
guage programs, including 
other possibilities to facilitate 
working within the confines of 
Level I Basic. Other 110 opera­
tions possible are adding file 
name search to your CLOADs, 
speeding up your load rate or 
driving a line printer for hard 
copy dumps of your programs. 
Other editing aids, like line re­
numbering and relocation, are 
also available. It's not quite as 
easy as typing out a command 
in Level II , but the programs are 
so short that they load in an in­
stant. 

By the way, if you ·re wonder­
ing what happens if you merge 
programs so the line numbers 
are out of sequence, try it and 
see. You' ll get a weird assort­
ment of results. Evidently Level I 
can only do its sorting and as­
sembling from the keyboard. 

4A62 B7 00668 OR 
4A6J ED52 0067e SBC 
4A65 EDSB6C48 a06se LO 
4A69 19 88698 ADD 
4A6A D218SF 00100 JP 
4A6D CDE48F 0e110 FAIL CALL 
4A78 0684 00120 LD 
4A72 218841 001Je LD 
4A75 CD844l 88748 CALL 
4A78 18A2 001s0 J R 
417A 88768 HESG EQU 
4A7A BO 88770 HAINHS DEFB 
4A7B s0 00180 DEFM 
4A81 00 88790 DEFB 
4A82 JC 00808 DEFM 
4A92 00 00010 DEFB 
4A9J JC 80820 DEFH 
882A 808Je HESSL EQU 
4AA4 00 00848 NOP 
41A5 000 s 0 HEAD EQU 
4AAS 0c 00860 HIHEAD OEFB 
4AA6 00 00870 DEFB 
4AA7 4C 00880 DEFM 
4ABC 00 00890 DEFB 
4ABD 4C 009e0 DEFM 
8037 00910 HEDL EQU 
4ADC 00 08920 NOP 
4100 009J8 START EQU 
4ADD C2EC0E 00940 JP 
4AE0 Jl0842 009s0 LD 
4AEJ 86J7 08960 LD 
4AE5 21A541 88978 LD 
4AE8 CDB441 00900 CALL 
4AEB CJ1C41 80990 JP 
4AEE e000 81e8e CKSUH DEFW 
4AF8 e000 81010 DEPW 
4AF2 ee00 01 020 DEFW 
4AF4 0000 0ieJ0 DEFW 
4AF6 0000 81840 DEFW 
4AF8 0000 81858 DEFW 
4AFA 0000 81868 DEFW 
4AFC e00e 81010 DEFW 
4APE DD 01880 TAIL DEPB 
4AFF JlFF4A ele9e ADJ LD 
4882 11FE41 011ee LD 
4B85 21FE4A 01118 LD 
4B88 elFF88 01128 LD 
4B0B AF 811J8 XOR 
4B8C 86 81148 BLOCK ADD 
4B8D EDAB 01158 LDD 
4B8F EA8C4B 81168 JP 
4812 ED44 01110 NEG 
4Bl4 0641 01100 SUB 
4Bl6 J2EE41 01190 LD 
4Bl9 21JC4B 0120e TLP LD 
4BlC 8680 81 218 LD 
4BlE CD844A 01220 CALL 
4B21 CD400B 812Je QWAIT CALL 
4B24 FE8J 81248 CP 
4B26 CAC981 012s0 JP 
4B29 FE0D 81268 CP 
4B2B 28F4 01210 JR 
4B2D CDE98F Bl288 CALL 
4BJ8 218841 81290 LD 
4B33 11FF41 el300 LD 
4BJ6 CD4B8F 81318 CALL 
4BJ9 AF 81328 XOR 
4BJA l8DD 81JJe JR 
4BJC 4J 01340 QUERY DEPM 
4AFF 81999 END 

When Splice loads them in a 
mixed state, they will simply 
stack up out of order. Some of 
them will even run like that. But 
if you have, say, a line 100 stack­
ed above a line 200, you won 't be 
able to access it by Basic com­
mand in most cases. 

The search technique used 
for editing, GOTO and GOSUB 
expects the lines to be in order 
and will not proceed beyond the 
barrier set by an out-of-se­
quence line number. Also, lower­
numbered lines are somet imes 
deleted after an out-of-se­
quence merge, but I don 't under­
stand the selectivity of this. 
Split can help you out of such 
messes , since it will read 
through a whole program look­
ing for a specified line (but in 
case there are two or more line 
100s, it will go with the first one). 
You may want to meet the chal­
lenge yourself by writing a sort­
ing, line renumberer or additive 
line adjustment program.• 

A ; RESET CARRY 
HL ,DE i PROGRAM LENGTH 
DE, I 486CH) ; CURRENT END 
HL,DE ; CALC NEW END 
NC,9Fl8H ;FINISH IN ROM 
8FE4H ;TURN OFF CASSETTE 
B, 4 ; MESS LENGTH 
HL,BAD ;MESSAG E 
OISPLA ; PROGRAM LENGTH 
RESET ; NOT INCREASED 
$-DIF 
BDH ; INSTRUCTION 
'PRESS: I 

0DH ;DISPLAY 
I <ENTER> TO MERGE 
OOH ; CAR RET 
I <BREAK > WHEN DONE I 

$-HAI NH S 

$- DIF 
SCH ;CLEAR SCREEN 
13 ;SPACE FOR FLASHER 
'LEVEL I MERGE PROGRAM' 
0DH 
1 LINE NUMBERS MUST BE SUCCESSIVE' 
$- HIHEAD 

$- DIF 
NZ, BEECH 
SP ,42130H 
B,HEDL ; HESSG LENGTH 
HL,HEAD 
DISPLA 
RESET-DIF 
8 ; CHECKSUM ADJ 
8 ;STACK 
8 
8 
8 
8 
0 
0 ;AREA 
START-4188H ; LOW ADR 
SP,$ ; DON 1 T WANT STACK IN 
DE , 41FEH ; TRANSFER ZONE 
HL ,TAIL 
BC,ADJ-4A00H 
A 1CLEAR A 
A, (HL) 1CHECK SUM 
;BLOCK MOVE 
PE,BLOCK 
;NEGATE A 
41H ;MODIFY CHECKSUM 
(CKSUM-DIF) ,A 
HL,QUERY ;ASK FOR 
e, 13 ; 25 0 BAUD COPIES 
SHOW ; ASK ABOUT COPY 
SB48H ;KEYSCAN 
J ;BREAK? 
Z , 01C9H ; BACK TO BASIC 
13 ;ENTER? 
NZ,QWAIT 
BFE 9H 
HL , 4100H 
DE, 41FFH 
BF4BH 
A ;SET Z FLAG 
TLP ; LOOP FOR MORE COP IES 
'CSAVE SPLICE ? 1 

ADJ 

for the TAS-80 from Micro-Mega 

The Original GREEN-SCREEN v29 

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 confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver­
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS-80 Video Display. It is 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 G REEN-SCREEN ....................................................... $13.95 
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 instructions, 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 subtle and imaginative features, which in­
clude 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
tiveness as a starship commander will be scored. High 
scores are possible only with careful planning and effective 
battle tactics. The "Voyage Log " sheets will guide your 
s trategy, and the " Torpedo and Maneuvering Chart " will 
give you a vita l edge in combat. (When you engage three 
Klingon ships you can 't afford to miss.) 

STAR TREK PACKAGE (for Level II, 16K only) ... 
Add $2.00 for postage and handling. 

..... $22.95 

Terms: Check or money order, no CODs or credit cards, please. Add amount 
shown for postage and handling to price of the item. All items shipped within 48 
hours by first class or priority mail. Virginia residents, add 4% sales tax . . 

Micro-Mega· P.O. Box 6265 ·Arlington, Va 22206 
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OKiHePROGRAM STORE 

By Steven Kearns from Acorn 
Gigantic antimatte r rocks appear on the Tact­
ical Display Screen of your s pacecraft. You 
blast a way with lasers and they just explode 
into smaller chunks. To score in this fast ar­
cade aame with sound, you must destroy the 
rocks~ To stay in the game at all, you must 
avoid them! 

To add to you r woes, time bombs appear peri ­
odically. If thei r timers r each zero -- BOOM! 
And If that's not enough , the aliens wil l be 
alad to send out some spaceships loaded wi th 
antimatter torpedoes . Fi re thrusters to move, 
shoot laser cannon, jump to hyperspace -­
anything to avoid the onslaught. One or two 
players can compete, with five levels of dif­
ficulty. 

16K protected tape . . . $19. 95 
32K protected disk ... $19.95 

GOLFER'S 
CHALLENGE 

By Charles Butler from Liberty 
Take on the formidab le "libert y Links" golf 
cou rse by yourself or with a friend. The 
course chan9es each time you play, offering 
18 holes rep lete with dog legs , trees, wa ter 
ha zards, sand traps, and out of bounds ar­
eas . You choose your club and the direction 
you wish the ball to go, but watch out for the 
bree ze or a poor hit -- it can play havoc with 
you r shot! 

16K tape . .. $14 . 95 32K disk . . . $18. 95 

ALIEN ARMADA 
By Waldron Hodsdon from Li berty 
Hmmm . Looks like another 11 Space Invaders" 
type game. Nice neat ranks of al ien s poi sed 
over your defen sive base . . . but WATC H 
OUT! Here they come, swooping down with 
their bombs and Kamakazi - lik e di ves . There 
are indi v idual attackers p lu s group flights - ­
a ll intent on destroy ing your three bases be­
fore you destroy t hem. ALI EN ARMADA al ­
lows up to two players and has three level s of 
difficulty from beginner to expert. 

16K tape ... $14.95 32K disk ... $18. 95 

TENPINS 
By John Allen from Acorn 
TE NPI NS br ings you all the thrills of champ­
ionship bowling. Up to four players partici ­
pate , and the program automatically senses 
the skill of each. Beginners can simpl y pos­
ition the ball and "roll " It while more skilled 
players can vary the fo r ce , ro ll a curve, and 
cause it to spin as it heads for t he pins. All 
this -- plus 3-D graphics and sound effects 
-- adds up to a rea listic and thoroughly 
challe nging bowling game. 

Protected tape ... $14.95 
Protected disk . .. $20 . 95 

By Sparky Stark s from Adventure Int. 
As mercenary and galactic po lice officer, you 
must mainta in the cond ition and contro l of all 
parts of your spacecraft. You sit at the con ­
trol s whi le pee ring out of th e dig ita l space­
view port. Suddenly something appears on 
your screen : is it a Starpirate or a friendly 
merchant ship ? You can 't tel l yet , and at this 
speed you may have only a fraction of a sec­
ond to make an attack / no attack decis ion . 

Speed and sound effects enhance the graphic 
action of this tactical game. Ca n you take the 
pressu re? 

Model o Ill , 16K tape ... $24 . 95 
Model I disk ve r s ion ... . . . $29. 95 

HIGH 
FINANCE 

By Leonard Kaufer from Cybernautics 
It's almost literally "dog- eat- dog 11 in th is 
manufacturing simulation . You and from one to 
five opponents test wits aga in st each other 
and the market as competitors in the dog food 
business. You mu st buy raw materials at a 
good price to be ab le to sell a t a profit. 
Sneaky moves by you or your oppon ents can 
drive up the cos t of needed materials or de­
press the prices of finished products . You 
will be amazed at how a friendly game ca n 
turn into a cu t throat showdown of wills an d 
wiles. 

16K tape ... $14.95 

120 

130 

1<0 

THE 
DOCUMENTER 

INPUT " WHAT 18 YOUR NAME " 1As 

LETBS• "YOUA NAME IB " 

From P80NU T Software 
If you would love to be able to document your 
p rograms wi th a flowchart but lack the time, 
talent , or Inclination, this program Is for 
you . THE DOCUMENTER will produce a log ­
ical flowchart di r ectly from any suitable 
BASIC program and print It on the screen or 
most llneprinters . 

You get a flowchart and b ra nch map that will 
help you follow program flow and aid your 
debugging efforts. Even memory - filling 
programs can be broken down into segments 
and flowchar ted . 

16K tape .. . $19. 95 32K tape .. . $19. 95 
48K tape . . . $19.95 48K disk ... $29.95 

COLOR COMPUTER 
The Progra m Store s tocks a selection o f pro­
grams for the TRS- 80 Color Computer, too! 
For more information , send 50 cents for ou r 
Color Computer mini - cata log . 

( CCT: Co lor Computer Ta pe 
ECB: Extended Color Basic) 

MINI- ARCAD E 1: Computer Simulations 
Fi ve arcade games . 16K tape .. . $14.95 

COLOR SPACE INVADERS : Spectral Assoc . 
Mac hine lan g uage acti on. CCT . . . $2 1. 95 

COLOR METEO ROIDS : Spec t ral Assoc . 
Destroy deadly meteoroids. CC T .. $2 1. 95 

COLOR SPACE WAR: Spect ra l Assoc. 
Blow up the Dea th Star. CC T . .. $21.95 

GAME OF LIFE: Spectral Assoc . 
Classic rules of generat ion . CC T ... $19 . 95 

BLOCKADE: INTERPRO 
Joystick arcade game . CCT / 16K ECB . . $19 . 95 

GRAPHIC AIDE: Computer Simulations 
Master illu stra tion program. 16K ... $10 . 95 

T YPEWRITER : Comp uter Simulations 
Simple word processing . IGK . .. $14 . 95 

COCOBUG: Allen Gelder Software 
Deb ugging monitor. 16K ECB ... $19 . 95 

SCREEN EDIT CON TROL SYSTEM : Datasoft 
Screen editor o much mo r e . 16K ... $29 . 95 

SIGMON : Data soft 
6809 monitor conta ining mini - assembler, 
d isassembler and debugger. CC T . . $29 . 95 

COLOR COM PUT ER DISASSEMB LER 
Access to the ROM. 16K ECB .. . $19. 95 
MAG IC BOX : Spec tral As soc. • 
Use Model I /I ll BAS IC p r ograms . CC T $24.95 

Visit Our Baltimore, MD Store: W.Bell Plaza-6600 Security Blvd 

CIC. TO ORDER CALL TOLL FREE 800 424-2738 For information 
Call (202) 363-9797 

THE PROGRAM STORE vl ? 

4200 Wisconsin Avenue NW, Dept.E09Box 9609 
Washington, D.C. 20016 
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MAIL ORDERS: Send check or M.O. for total purchase 
price, plus $1 .00 postage & handling. D.C. residents, add 
6% tax. Charge card customers: include all embossed 
information on card. 



Get the most from your micro with 
software and accessories from one of 
the world's largest selections. 

The 
A-ogram 

Store 

CALL TOLL FREE 
800 424-2738 

By Richard Wilkes from Acorn 
Using your Superscript modified Scr ips it 
Word Processo r and a compatible printer, you 
can now underline, boldface , insert text 
during printout, slash zeros, set type pitch , 
subscript and , of course , superscript ! You 
can even read your d irectory and kill files 
without ever leaving Scrips it . 

Superscript comes with dri vers for popular 
serial and parallel pr.inter s (now Including 
Cen tron ics 737 and RS Daisy 11) , and easy 
instructions for patching to your Scripslt 
program (does not Include Scrips it). 

Mode l I , 32K disk .. . $49 . 95 

From Soft - Tools 
Computers .may not make misteaks, but peop le 
do . That's why you need PROOFREADER if 
you use your computer for word processing. 
In about fi ve minutes , this program can 
check any word processing disk file against 
its dictionary of more than 38, 000 wor d s . Any 
words that don't agree with the dictionary are 
li s ted on the screen and, optionally , to a disk 
file for later retrieval. 

For word s words you u se that aren't in 
PROOFREADER' s vocabulary , an easy - to - u se 
aux ilia ry file is prov ided . Five minutes with 
PROOFREADER can sa ve hours of time 
proofreading . 

Model I, 32 K disk ( 1- dri ve min.) ... $54. 00 

z 
0 
R 
K 

By lnfocom from Per sonal Software 
In Zerk , the Great Underg round Emp ire , un­
earthly creatures guard 20 treasures . Bring 
a ll the treas ures back to the trophy case and 
you ca n leave ali ve ! You must pick you r way 
through intricate ma zes , collect ing object s 
that may help or hinder you in your q uesL 
But keep you r wits about you , because in 
Zork, they take no prisoners! 

TRS - 80 or Apple II , 32K Disk ... $39.95 

0 
L 

~ p 
I c 

DECATHLON 
By T imothy Smith from Microsoft 
The graphics capabil it ies you were promised 
when you bought your computer are fi1Jaily 
ut ilized in this ma r velous series of programs. 
Just like the rea l Deca th lon, you compete in 
10 d ema nding games that encompass different 
form s of r unning; jumping an d throwi ng. 
Pla yi ng a lone or with as man y as eight compel · 
itors , the gold medal wi ll alway s go to the 
skillful , because your score d epend s entirely 
on skillful manipulation of t he keyboard . 

Model I, 16K tape .. $2 4. 95 32K d is k .. $24.95 

From Sub- Logic 
The wa it is over ! I f 3- D graphics seem im­
possible on the low resolu tion TRS- 80, you 
haven 't seen th is bri llian t program. During 
FLIGHT SIMU LAT IO N, you instantly selec t 
in strument flight, radar, or a brea thtak ing 
p ilot's - eye- v iew. Bu t be sure to strap you r ­
se lf in -- you're liab le to ge t di zzy! 

Once you pu t in some air time lea rning to fl y 
your TRS- 80 , head for enemy te rritory a nd 
try to bomb the fuel d epot and a irstr ip whil e 
fightin g off five enemy warp lanes. Good 
Luck! 

Model I , 16K tape .. . $25.00 

OMNI KEY 
From Discovery Bay 
Use your energy for programm ing, not typ ­
ing! Single keystroke entry of 26 Bas ic sta te­
ments, auto- repeat on all keys, and se lectab le 
upper / lower case {if you r keyboard is so 
eq uipped ) speed Basic program ent ry 
immensely. 

OMNI KEY's arrow - controll ed cu rsor gives you 
full - screen editing capabi lities. Insert or 
de le te text at will. You can break multiple 
statements into separate program lines or 
comb ine them to save memory. Even reposi ­
tionin g of lines within a program is as easy as 
typ ing a new line number! Once you've u sed 
OMNIKEY , you won't program without it. 

Model I tape ( transfen·ab le to d is k) .. . $22. 95 

THE PROGRAM STORE 
Fra nchises Avai lab le 

TYPING TUTOR 

By Ainsworth £ Baker from Microsoft 
Speed up your programming and word pro­
cessing with this excellent touch - typing in ­
structional program. Di v ided into two sec­
tions , the program first teaches proper finger 
positioning . You p ractice keying var ious 
characters, the p rog ram adding new ones as 
you progress. In the p ract ice paragraph sec­
tion , you are evaluated for accuracy and 
rated in words per minute . The program con ­
ti nuousl y adjusts to your increas ing skill , 
telling you which characters you miss and 
where you are slow. One of the most practical 
programs we k now of fo r TRS - 80. 
Model I 16K tape ... $14. 95 

S LOOS LOOS LOOS LOOS LOOS LOOS LOOS LOOS 
- _L_L_L_L_ L_ L_ ~ 

LOOS LOOS oos L D QS LOO LOOS LOO 
LOO LOOS LOO S L · S L L 

L S LOOS LD OS L S L S L 
S S LOOS LOOS LOOS LOOS LOOS LOOS 

OOS LOOS LOOS LOOS LOOS LOOS LOOS LOOS 

I f new LOOS we re just another di sk operating 
system (DOS) , we would no t recommend it to 
you. However, two differences mak e this 
system unique and important : cu stomer 
su ppor t an d user bene fit s. 

When you buy any DOS , you need se rv ice for 
programming ass istance, updates and tips on 
how best to u se it s features. This is part of 
what you b u y with LOOS. First, you are 
s upported by a toll - free phone line li sted on 
you r registration card. Second, you will be 
promptly notifi ed of al l updates and may send 
you r original diskette to a serv ice center for 
upda ting . You pay on ly the cos t of return mail 
-- you ca n do it every week if you like . 
Third, a regu lar newsletter informs you of 
any updates and provides tips on u sing some 
of LOOS' s man y specia l features. 

With LOOS you ge t a well doc ume nted, 
thoroughly tes ted , and powerful DOS . The 
publi sher is committed to a profess ionally 
wri tten and detai led users' manual. 

The power of LOOS is it s ease of operation, 
its independence of hardware configura tion, 
and its d evice independence. You ca n make 
selected backups, chain together a series of 
programs and operations, and operate severa l 
d ifferent .ty pes of dri ves from the computer. 
LOOS has a ll the features of VTOS 4.0, fully 
implemented an d working . There are hund­
reds of features which we do not ha ve room to 
mention, but the be st features are it s ease of 
use for the new di sk owner combined with its 
sheer power potentia l for the expert. We will 
g lad ly send you more infor·mation on LOOS if 
you ju st ca ll ou1· toll free number. 

For Mod e l I t; Ill , with ma nua l . .. $149.95 

r-~;;~;~-;,~;:--o;;;o;;,;c;;;;.;2;0~::,:;~:::-~-:--~s-;:;,;t:,:-;,;.-;~;;;---1 
I I tern Pr Ice Postage ll....QQ. name I 
I Total addr I 
I o CHECK o VI SA c I ty state _ zip 1 

L-------------~~~~RC~~~Ba~#--~~~-------~~--J 
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TECHNIQUE 

A memory saving technique for Level II owners. 

Delete and Save 

R. Gene Langston 
10755 Liscard Rd. S. 
Jacksonville, FL 32216 

After running some program 
instructions, I wanted to 

delete the block of statements 
that housed the instructions, 

128 END 171 
129 FOR 172 
130 RESET 173 
131 SET 174 
132 CLS 175 
133 CMD 176 
134 RANDOM 177 
135 NEXT 178 
136 DATA 179 
137 INPUT 180 
138 DIM 181 
139 READ 182 
140 LET 183 
141 GOTO 184 
142 RUN 185 
143 IF 186 
144 RESTORE 187 
145 GOSUB 188 
146 RETURN 189 
147 REM 190 
148 STOP 191 
149 ELSE 192 
150 TRON 193 
151 TROFF 194 
152 DEFSTR 195 
153 DE Fl NT 196 
154 DEFSNG 197 
155 DEFDBL 198 
156 LINE 199 
157 EDIT 200 
158 ERROR 201 
159 RESUME 202 
160 OUT 203 
161 ON 204 
162 OPEN 205 
163 FIELD 206 
164 GET 207 
165 PUT 208 
166 CLOSE 209 
167 LOAD 210 
168 MERGE 211 
169 NAME 212 
170 KILL 213 

enabling me to have more 
memory in which to load my ar­
rays. I included, at the end of 
the instruction statements, a 
DELETE XXXX-XXXX line. Sure 
enough, as the program ran, it 
deleted the appropriate line 
numbers, but It also fell back 
into the command mode and I 
got a Ready prompt. I knew I 

LSET 214 < 
RSET 215 SGN 
SAVE 216 INT 
SYSTEM 217 ABS 
LP RI NT 218 FAE 
DEF 219 INP 
POKE 220 POS 
PRINT 221 SOR 
CONT 222 AND 
LIST 223 LOG 
LLIST 224 EXP 
DELETE 225 cos 
AUTO 226 SIN 
CLEAR 227 TAN 
CLOAD 228 ATN 
CSA VE 229 PEEK 
NEW 230 CVI 
TAB( 231 CVS 
TO 232 CVD 
FN 233 EOF 
USING 234 LOC 
VARPTR 235 LOF 
USA 236 MKI$ 
FRL 237 MKS 
ERR 238 MKD 
STRING$ 239 CINT 
INSTR 240 CSNG 
POINT 241 CDBL 
TIME$ 242 FIX 
MEM 243 LEN 
INKEY$ 244 STA$ 
THEN 245 VAL 
NOT 246 ASC 
STEP 247 CHA$ 
+ 248 LEFT$ 
- 249 RIGHT$ 

250 MID$ 
I 251 
t 252 
AND 253 
OR 254 ! 
> 255 ISA 
= 

Table 1. 
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could delete my line numbers 
and still stay in the program, 
but first I had to find out how 
the computer did it. 

Here is some background on 
the TRS-80 statement format. 

Go to your keyboard and type 
New. Now enter: 

100 PRINT 

Now, PEEK at the addresses 
that hold this statement. Level 
II memory stores the first ad­
dress of the program at 17129. 
After entering the PEEK routine 
listed, you should get this 
result: 

FOR X = 17129 TO 17136:PRINT X;" = " ; 
PEEK(X):NEXT 

17129 = 239 
17130 = 66 
17131 = 100 
17132 = 0 
17133 = 178 
17134 = 0 
17135 = 0 
17136 = 0 

The Next Statement 

In Level II Basic the 17129and 
17130 addresses point to the 
beg inning of the next state­
ment. The first section (239) is 
the Least Significant Byte 
(LSB) and the second (66) is the 
Most Significant Byte (MSB). 
To convert this to something 
we can identify with, multiply 
the MSB by 256 and add the 
LSB. For example: (256*66) + 
239 = 17135. This means that 
the next statemept (if one is 
there) will begin at 17135. 

The statement line number 
makes up the next two ad­
dresses, 17131 and 17132. The 
MSB and LSB are computed the 

same way as before. Line 
numbers up to 255 are obvious, 
and the rest are computed as 
shown. 

Ignoring the next address for 
a moment, we find that 17134 
holds a zero. This is used as an 
end-of-line indicator. The last two 
addresses, 17135 and 17136, are 

the locations (as computed 
above) where the next line 
would start if there was one. As 
you can see, this is the last 
statement in our program and 
these pointers are set to zero. 

This indicates that there are no 
more statements to follow. If 
there was another line, these 
two addresses would hold the 
pointer for the next statement, 
as did 17129 and 17130. 

All of the addresses between 
the line number and the end of 
line indicator contain the text 
of the statement. Usually, there 
will be many more than the 
single one in our example. The 
text is composed of ASCII 
codes (see the Level II reference 
manual), and Level II statement/ 
function storage format (see 
Table 1). Line 17133 contains the 
code for Print 178. 

Suppose our line had been: 
100 ONZGOT0200. Then our 
PEEKing would have revealed: 

17129 = 244 
17130 = 66 
17131 = 100 
17132 = 0 
17133 = 161 
17134 = 90 
17135 = 141 
17136 = 50 
17137 = 48 
17138 = 48 



17139 = 0 
17140 = 0 
17141 = 0 

discovered that at least 
three things happen when the 
delete command is executed. 
First, the pointer at memory ad­
dresses 16633 and 16634 is as­
signed a new number. These 
pointers signal the end of a 
Basic program and the start of 
variable storage. MSB and ,LSB 
are computed as before. Sec­
ond, the next statement 
pointers (of the first . line de· 
leted) are reset to zero . . And 
third, the statement line num­
ber (of the first line deleted) is 
assigned a 4. 

Now we must find the 
specific addresses that we 
wish to delete. 

Let's assume that the in­
structions of, a particuiar pro­
gram are located in the last 60 
lines, starting with line number 
15000 and ending with 15600. 
The line preceding 15000 is: 
14950 GOTO 100. To delete 
lines 15000 to .15600 (end of 
program) after .. displaying the 
information, we need to know 
the address. St 15000. Edit 
14950 as follows: 

14950 GOTO 100% 

Notice that a single char­
acter is added. You must use a 
character that has not been 
utilized in the program because 
we will search the memory for 
the ASCII code of this char­
acter. If it is a unique code, the 
search will be that much easier. 
Enter this command: 

FOR X = 17129 TO 32767:1F PEEK(X) = 37 
PRINT X ELSE NEXT 

After a value is printed, verify 
that this is indeed the address 
that you want. If, for example, 
the address printed is 20248, 
tierify this by Print PEEK (20247) 
and the value should be 48, the 
ASCII code for the zero that 
precedes it (GOTO 100%). If it 
is not verifiable, continue with 
your search until the character 
is found. 

Orice you have found the cor­
rect address, make a note of 
this address, A. Now delete the 
character you added in the line. 
Address A is now equal to the 
end-of-line indicator. 

..- See Lisi of Advertisers on page 354 

The next four addresses are 
the ones that we require for 
deletion. 

To find .the value of the ad­
dress that we must set into 
16633 and 16634, evaluate the 
pointers as follows: 

• Divide address A+ 3 by 
256. (A+ 3 is the address 
where the line number to 
oe deleted begins.) 

• Take the in.teger value of 
this division, B. 

• Compute address A+ 3 
minus 256*B. Let this value 
equal C. 

Now we have address values of 
'A', 'B' and 'C'. 

Let 's look at part of our ex­
ample program and see what 
we can do with these values: 

10 GOSUB 15000 
15000 REM INSTRUCTIONS BELOW 
15600 RETURN 

In order to delete lines 15000 
to 15600, put the following line 
after line 15000 in any position 
where it will be executed : 

POKE 16633,C:POKE 16634,B:POKE A+ 1, 
O:POKE A+ 2,0POKE A+ 3,4:POKE 

A+ 4,0:CLEAR 50 

Put the values you foond in 
place of A, B and C. The clear 
statement must be executed, 
but you can put in a value as re· 
quired by your program. 

These POKEs can be ex­
ecuted and ail statements 
following them will be executed 
just as if everything was nor· 
mal. After running the program, 
listing it will show that the lines 
have been deleted. 

In summary: 
•Add an unused character to 
the end of the last line not 
be be deleted. 

•Search memory for that 
character; verify. 

•Delete unused character. 
•Note address A. 
•Evaluate pointer (16633, 
16634) line. 

•Note val,ues B, .c. 
•Add these executable 
statements after last line to 
be saved : 

POKE 16633, C 
POKE 16634, B 
POKEA+1 , 0 
POKE A+2, 0 
POKE A +3, 4 
POKE A+4, 0 
CLEAR 50 • 
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TSHARE 2.0 - - - . 

MULTI - USER SYSTEM 
for the 

TRS-80® MODELS I & Ill 
Powerful addition to NEWDOS80® expands the capacity of a 
single TRS-80 to service TWO active users with full access to 
Newdos80. 

Users operate independently with joint access to disk and up to 
two printers. 

Execute BASIC or ASS EMBLY language (above 77 40 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 MIN't-DOS 

Requires 32K model I or Ill with one 'disk drive and a serial port 
interface (software drivers built-in for RS-232®, HUH-8100®, 
TRS232®, and MPR-232® interfaces). 

SIMPLEX mode for non serial-port users. Requires only expansion 
interface or TRS232 with printer to act as second " screen". 
Jobs share TRS-80 keyboard under user control. 

CONFIGURE utility makes it easy to partition memory between 
users and select 1/0 modes. 

TSHARE 2.0 for NEWDOS80 . ............. . . . ... . ... . . $ 99 
Please specify model I or Ill (Mod~! 111 available Sep. 1, 1981) 
TSHARE 1.3 for TRSDOS 2.3/NEWDOS 2.1 $ 89 
TS HARE 2.0 + MPR·232 interface (!or non RS-232 users) .. $199 

$10 Upgrade privilege forTSHARE 1.3 licensees 

DBM5 $79 ' 
MODELS I & Ill 

MULTI-FEATURE DATA MANAGER 
• Up to 20 user defined fields. 
• Files extend across multiple 

diskettes. 
• Supports up to four drives. 
• Automatic single drive disk 

mount requests. 

VIEW $19.95 

A SCREEN FOR MATER 
FOR DBMS 

• Ful l CU~SOR control 
• Protected fi elds 
• User form DESIGN 
• File data en try, inquiry, 

&edit 
• Elegant & professional look 

• Four data types and compu· 
tational fields. 

• Flexible REPORT GENERATOR. 
• Fast assembly language sorts. 
• MULTl·FIELD sorts & searches. 
• Keyed access on any sorted field. 
• Indexed relations between files. 

CS TOCK $49 

DISK DATA BASE & 
.ANALYSIS TOOL 

FOR STOCKS & OPTION~ 
• Regression analysis 
• Charts 
• Portfol io selection 
• Risk management 

SERIAL 1/0 
MPR-232 

A serial port interface designed to properly connect to TRS.-80 

with or without an expansion interface. 
• Glitch free operation 
• Connects with card edge connector 
• Uses TRS·80 power supply 
• All parameters switch selectable 
• Baud rates 50 to 19200 

Manufactured by: 
Micro Projects Engineering Co. 
Culver City, CA 

$119 (ASSEMBLED & TESTED) 

TRS·BOtm 
Rad io Shack/Tandy Corp. 
NEWDOS tm Apparat, Inc. 
TRS232 tm Small System 

Software 
HUH tm California Computer Systems. 

TO ORDER 

1569 Westwood Blvd. 
Suite B 

W. Los Angeles, CA 90024 
,,.. 204 

-r - = 
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TUTORIAL 

The principles of operation at the user-programmer interface. 

Going Pro 

Nicolas Moss 
108 Via Hermosa 
Santa Cruz, CA 95060 

With the introduction of the 
affordable personal com­

puter, many people who never 
dreamed of seeing a computer 
are now programming. Several 
are very good at it. Many of the 
younger self-taught computer­
ists decide to write software 
commercially. The ubiquity of 
the TRS-80 has created a big 
market for Basic programs, 
along with modifications to ex­
isting software (for the user who 
doesn't program). Very powerful 
software can be written at home 
for about $800. The sum makes 
part-time programming very ap­
pealing. 

The purpose of this article is 
to tell you, th·e future part-timer, 

what to expect when you pro­
gram for someone else. 

The Rules 

When you program for your­
self, you know exactly what you 
want. You understand what 
you're doing because you have 
some background In the sub­
ject. You also know the limits of 
the machine. This, of course, 
changes when you write a pro­
gram for someone else. 

First, you do not really know 
what the user wants. How could 
you? Therefore, rule number 1: 
The user does not know what he 
wants. 

Second, you will probably not 
know what the user is talking 
about: Computers have yet to be 
programmed to understand 
buzzwords. Rule number 2: 
When the user has a vague Idea 
of what he wants, research the 
subject. This allows you to kno-.y 
what he means when he says, 
"<;;ould you cross-reference my 
G.L. with my A.A. and A.P., am;! 
can you have it generate a cate­
gorized P. & L. sheet?" 
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Third, do not answer the 
user's buzzwords with your own. 
"Sure, I can do it, if your floppy 
can support file chaining and 
D.M.A., otherwise the interpreter 
will tie up the C.P.U. when it 
does string clean-up in high 
RAM." Rule 3: If you have to use 
buzzwords, use small, logical 
words that will not confuse the 
issue. 

Rules 2 and 3 pose the big­
gest problem in the small-com­
puter field. When a customer 
wants reasonably priced soft· 
ware, he shouldn't have to hire a 
third party to translate the con­
versation . The programmer 
must communicate properly 
with the user! 

Rule 4 is derived from Rule 1: 
Application programs evolve. 
The first copy of a program will 
have to be changed radically to 
get the final copy. In the first 
program, avoid fancy tricks and 
leave plenty of room for modifi­
cations. Make the code easy to 
change. 

Since the user doesn't really 
know what he wants, and is 

probably very non-technicai , 
you will usually get a negative 
feeling about him. I therefore 
have Rule 5: The user is the 
boss; never criticize the boss! 
To help you cope with Rule 5, I 
suggest reading Zen and the Art 
of Motorcycle Maintenance by 
Robert M. Pirsig. 

Although these rules sound 
simple enough, they are the 
hardest damn things to live by! 
It takes discipline and concen­
tration. 

So, for your first out-of-field 
programming experience, I sug­
gest you choose to write a pro­
gram for an accessible relative. 
This way, the user is close, and 
it is .very hard to break Rule 5 if 
you are working for a relative; 
and if you do break it, affection­
ate understanding will keep the 
programmer-user bond from 
breaking. 

Two last rules. After you satis­
fy the user, he will think you are 
a god. Rule 6: Programmers are 
not God! Rule 7: Under any 'c!r­
cumstances, do not forget Rule 
6!• 



Alone in your spacecraft, you are exploring an uncharted area when your Tactical Display Screen suddenly blossoms with 
gigantic moving objects. It would be bad enough if the}' were ordinary asteroids, but their size and behavior tell you they 
are much worse-huge chunks of deadly antimatter, capable of destroying your ship on contact! 

You fire your thrusters, hoping to escape the menacing onslaught, but here come more of the sinister shapes. You are sur­
rounded, and the only way to avoid destruction is to fire your laser cannon. Aim ... Fire . .. A direct hit! But instead of 
destroying the rock, your blast has exploded it into several smaller-but equally lethal-pieces. Now each must be 
separately eliminated. 

The thought occurs to you that the sudden appearance of these rocks might be more than coincidence, and your suspi­
cions are confirmed as time bombs enter the Tactical Display's field, their timer displays counting down toward your 
destruction! And finally the enemies themselves, in space sh ips firing antimatter torpedoes, join the fray. 

Can you destroy or avoid the rocks and the enemy, and at the same time still the incessant ticking of the time bombs? With 
SPACE ROCKS, you can try. It 's a realtime arcade game with sound effects to enhance the action. One or two players can 
compete, and there are five levels of difficulty to keep up the challenge as your skills increase. 

Order SPACE ROCKS today for your TRS-80* model I or Ill. Available on 16K tape or 32K disk versions for just $19.95. 

ACORN PROGRAMS ARE AVAILABLE AT FINE COMPUTER STORES EVERYWHERE 

TENPINS 

By John Allen 

A realtime action game with 3-D 
graphics and sound, TENPINS 
brings the thrill of champion­
ship bowling to your TRS-80 * 

From one to four players parti­
cipate, and the program senses 
the skill of each player. Begin­
ners can simply "roll" the ball 
while more skilled players can 
vary the ball's force, directio'n, 
and spin. 

TENPINS even has factors to 
simulate imperfections in the 
lanes, adding even more real­
ism. Available for only $14.95 

. for 16K tape version, $20.95 for 
32K disk. 

• . PINBALL 

By John Allen 

Get your flipper fingers ready 
for action in this realtime, 
machine language game. 

Lots of sound and flashing 
graphics make this fast action 
game so much like the real 
thing that you 'll have to remind 
yourself not to shake your 
TRS-80. Choose from five play­
ing speeds to match your skill. 
Can you beat your friends ' 
scores? Will you avoid the infa­
mous " Bermuda Square?" Get 
PINBALL today and find out. 

For TRS-80* model I or Ill. Just 
$14.95 for the 16K tape version 
or $20.95 on disk (32K). 

.. . ....... -• • • • • • • ·-• I I I I I I 
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INVADERS 
FROM 
SPACE 

By Carl Miller 

A fast machine language ap­
proach to this classic (and 
addictive) space game. The 
aliens drop bombs, move around, 
and try to overrun your bases. 

You choose the speed, enemy 
bomb frequency and accuracy, 
and how many shots and bases 
you have. Unlike other games of 
this type, you can move your 
base and simultaneously fire at 
the invaders. Fun for all ages 
and skill levels, it has full sound 
effects for even more excitement. 

Available forTRS-80* model I or 
Ill. Only $14.95 on 16K tape ver­
sion or $Z0.95 on 32K disk. 

*Trademark of Tandy Corp. 

(202) 544-4259 ALL ACORN ENTERTAINMENT 
SOFTWARE SUPPLIED FOR 

TRS-80* MODELS I & Ill Acorn 
Software Products, Inc. 

634 North Carolina Avenue, S.E. , Washington, D.C. 20003 

..- See List of Advertisers on page 354 

v34 MAIL ORDERS: Include $2.00 shipping & handling 
(D.C. residents add 6% sales tax). 
CHARGE CARD CUSTOMERS: Call (202) 544-4259 
for fastest service. 
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EDUCATION 

This mechanical horse race is heavy on positive rein{ orcement. 

Math Derby 

Michael A. Duffin 
1507 East Ave. 
Berwyn, IL 60402 

0. ne assignment I gave my 
intr.oductory data process­

ing students was to d.esiqn and 
implement an educational 
game. Two students (Kay Keyes 
and Kathleen Schmaus) decided 
to wri.te .math games. 
· K~~hy' s game used the tradi­
tional " happy face" for a correct 
":nswer and " sa.d face" for an in­
correct answer. The user speci­
f ies whether he or she wishes to 
add, subract, muliiply or divide. 
To constrJct her f igures, Kathy 
used the PRINT@ instruction. 
Kay's game, on the other hand, 
concentrated on the graphic 
' . abilit ies of the TRS-80. Kay 
graphically constructed a race 
track and horse using the POKE 
and PRiNT@ instruct ions. In her 
g_ame, if the user responds cor­
rectly to an addition problem, 
the horse moves to the finish 

line: 

Learning from Students 

Combin in_g the ideas of these 
two students and implem~nting 
a few of my own, I constructed a 
viable Horse Race game that re­
quires a student to be quick and 
accurate in answering a prob­
lem. It is an educatio11al game 
designed to make mat~ more in­
teresting: It was written on a 
Level II TRS-80, and I bel ieve it 
will work on? Level I machine as 
well , without any modificat ion. 

.one to three players may play 
this .game. A math problem is 
presented and each player has a 
horse on the screen as a playing 
piece. A player's horse moves 
only _"."hen the math problem is 
ansv.'.~red correctly. The player 
may pick the type of math oper­
ation he wishes (i.e., add, sub­
tract, multiply or divide). A cor­
rect ~nswer causes the horse to 
move, and the length of the 
move is determined by the type 
of operation chosen. 

The Program 

The most interesting routine 
in the program exists in lines 
5120 through 5150. Th is routine 
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lets the player enter his or tier . . . '· 
answer .to a math· problem via 
ttie INKEY$ instruction. One ad­
vantage of using this routine is 
that it allows the us~r to enter an 
answer that is more than one 
digit long. It do.es t ~i s by using 
an array, the VAL instruction in 
conjunction with the INKEY$ in­
struction, and cqncatenation. 

Another advantage that this 
routine has is t ~at it times the 
player's response. If I had used 
the Input instruction instead, 
the player cbuld take out a cal­
culator or take ii short nap or a 
trip to Flqrl tl a before he or she 
wou ld have t0-.respond to the 

. :... "'r 
problem pre.sented by the pro-
gram. The INKEY$ routine gives 
the player about 15 to 20 sec­
onds to respond to the problem. 

The best way to explain how 

. s 
. . i t.' 

· the routine works is by using an 
example. Assume that tti~:~lay­
er has said that he or she·w~uld 

: --t,' . 

like a division problem an.c;l .,that 
the computer has then pr~jient­
ed the following problem: 8/3 = 
___ . The answer i ~ 2.67 
rounded to two decimal places. 

When the routine at lines 5120 
through 5150 is entered, tHe,first 
thing it does is initiali;z:_e the J 
index to one. Line 5128 sets 
B$(1) to the first number th~t has 
been entered. If no nJmber has 
been entered (B$(1) = '.' "), then 
J is not incremented and the 
program waits a bit and then 
checks again . 

In our example whe1t:a digit is 
entered, B$(1) ::= 2 if J correct 
answer is being entered. At this 
time the condition at ·1ine 5128 
is false, so the program falls 

Program Listing 1. Horse Race (Math Game)-Duffin. 

2 ~~~ :~****** * ******************************************** 

3 REM * • HORSE RACE ( MATH GAME) 
4 REM * 
5 REM * AUTHOR MIKE DUFFIN 
6 REM * . 
7 REM * (INSPIRED BY THE PROGRAMS WRITTEN BY KAY KEYES AND 
KATHL EEN SCHMAUS AT MORTON COLLEGE IN BERWYN, ILLINNOIS FOR 
DPR 101. •• AN INTRODUCTION TO DATA PROC ESSING . ) . 
8 REM * 
9 REM ******************************************************** 
1 0 REM *** A LIST OF VARIABLES APPEARS AT THE END OF THE PROGRAM 

Program continues 



INTRODUCING: SPECTRONICS, INC. 
(A Wholly Owned Subsidiary of Level IV Products) 

- OFFERING -
The Full TRS-80· Line at Discount Prices, 

and Extended Warranty Coverage 

···-. 

. - . 
·• IO=I ----- -- . ' 

COLOR COMPUTER MOD Ill COMPUTER MOD II COMPUTER 
16K(R) $440 16K(R) $859 

48K 2-40 drives (R) $2010 
32K (R) $2950 

16K (E) $359 64K(R) $3375 
16K w/ext basic (R) $529 48K 2-40 drives (E) $1859 Expansion Dr# l (R) $999 
16K w/ext basic (E) $479 48K 2-80 drives (E) $2119 Expansion Dr# 1-2-3 (E) $695 

RS232 interface add $89 

NOTE: THE MOD Ill CAN BE ASSEMBLED WITH UP TO 4 MEG UNFORMATIED FLOPPY DISK STOR­
AGE CAPACITY (4-80 TRK DOUBLE SIDED DRIVES)- CALL FOR A QUOTE ON THE SYSTEM 
TAILORED TO YOUR EXACT NEEDS. 

PRINTERS DRIVES PERIPHERALS 

Line Printer IV (R) $849 COMPLETE RAW E.I. OK (R) $249 

Line Printer VI (R) $986 40 TRK MPI (E) $309 $245 E.I. 16K (R) $359 

Daisy Wheel ii (R) $1679 80TRK E.1. 32K (R) $469 

C. ITOH Starwriters Call MPI (E) $429 $360 E. I. 16K (E) $305 

Centronics All Call 40/40TRK E.I. 32K (E) $362 

Epson All Call MPI (E) $445 $375 16K RAM (200MS) s 39 

AnadexAll Call 80/80TRK 
MPI (E) $579 $515 

DEALER'S INQUIRIES INVITED, CALL FOR OUR WHOLESALE DEPARTMENT (313) 525-6201 

WARRANTY POLICY 
Items including non-Radio 
Shock components (E) ore 
covered by an extended six­
month ports/labor warranty in 
our tech service center. 

Items constructed from Radio 
Shack approved components 
(R) are covered by a 90-doy 
ports/labor warranty at any 
Radio Shack store. plus on oddi- · 
tional 90 days in our tech ser­
vice center. 

..- See List of Advertisers on page 354 -

TERMS OF SALE 
2% Discount allowed on cash 
pre-paid orders. Persona l 
checks require two weeks for 
bank clearance. 

Visa. Moster Charge and C.O.D. 
orders accepted. Add Sl.50 for 
C.O.D.'s. 

Shipping/handl ing/insurance 
odd 1:5% or S2.50 minimum. 

Prompt shipments from stock. 

SPECTRONICS, INC. 
32461 SCHOOLCRAFT ROAD 
LIVONIA, MICHIGAN .48150 

MICHIGAN - (313) 525-6200 
TOLL FREE - 800·521·3305 

·mADEMARK OF TANDY CORP. 
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through to the next line, which 
Increments the J index (J = 2). 
This process repeats until the 
entire answer is entered or time · 
runs out. Assuming the correct 
answer is entered within the 
allotted time, then: 

8$(1) = "2" 
8$(2) = "." 
8$(3) = "6" and 
8$(4)= "7" 

Since these variables are in· 
terpreted by the computer as In· 
dlvldual strings rather than a 
single numeric answer, we must 
reformat these responses. Line 
5150 accomplishes this. The 
VAL Instruction changes a 
string character to a numeric 
digit. The plus signs In the In· 
structlon concatenate the In· 
dlvldual d igits to a single 
answer. 

The rout ine controls the 
amount of time a player has to 
enter his or her response through 
the variables F,H and M, which 
are used in the three-layer 
For ... Next loops in this rou· 
tine. If an extremely fast typist is 
playing this game, you might 

wish to decrease the value of H 
at line 5140 and Increase one or 
both the outer loops at lines 
5122 and 5124. 

The routine at lines 4216 and 
4217 clears the response from a 
p ~ev ious quest ion. 

The instructions to the game 
are in lines 7000 through 7300. 
Once you are familiar with the 
game, Instructions are no longer 
necessary. The only unusual 
th ing about these routines is the 
way one exits from them. Lines 
7038 and 7220 allow the Instruc­
t ions to stay on the screen until 
a player has finished reading 
them. The player then presses 
any key to see the next set of in· 
struct ions. This Is again accom· 
pllshed via the INKEY$ Instruc­
tion. 

Below the Instructions varl· 
ables and their uses are listed. If 
you Intend to modify the pro· 
gram the list will prove very 
useful. 

The track is drawn by lines 90 
through 4010. There is no partic­
ular reason that both PRINT@ 
instructions and POKE instruc· 

wabasH 
When it comes to 

Aexible Disks, nobody 
does it better than 

Wabash. 
MasterCard, Visa Accepted. 
Call Free: (800) 235-41 37 

..-370 
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Program continued . .. 
ll CLS 
12 P( l ) =328 : P(2)=P(l)+l92 : P(3) =P(2)+192 
13 INPUT 'DO YOU NEED I NSTRUCTIONS" ;A$ 
14 I F A$•'Y' THEN GOSUB 7 00 0 ELSE GOSUB 72 30 
20 PRINT@ 63 + 25 , ' HORSE RACE" 
90 FOR Y=l5360+195 TO 15360+835 STEP 64 
100 POKE Y, 191 
11 0 NEXT Y 
99 0 REM BOTTOM LINE 
99 9 FOR T• 832T0 895 
1000 PRINT@T , CHR$( 141) I 
1001 NEXT T 
1 00 2 FOR E•l2 8 +64 TO 191+64 
1003 PRI NT@E, CHR$ (15 6 ) I 
1004 NEXT E 
2020 FOR Y•l 536 0+121+194 TO 153 60 +6 3 7+1 94 STEP 6 4 
2030 POKE Y ,19 1 
2040 NEXT Y 
4000 PRINT@ 89 6 , ' START' 
4010 PRINT@ 895 +56 , 'FINI SH' 
40 90 REM *** HORS ES * ** 
4100 FOR V• l TO B 
41 10 GOSUB 600 0 
41 2 0 NEXT V 
4 200 FOR V• l TO B 

X•RND( l 0) 1Y•RND(l0) 42 04 
42 05 
42 06 

REM ••• CLEARS LINE *** 
PRI~T@ e, 11 

4 210 PRINT@ 0 , 'DO YOU WI SH TO AD D, SUBTRACT ,MULTI PLY OR DIVIDE 
I ' N$ (V): INPUT A$ 
4 21 2 PRINT! 0 , " 

421 4 REM CLEARS OLD ANSWER' 
421 6 FOR J•l TO 6 
4217 B$ (J ) •"' 
4218 NEXT J 
4 21 9 REM *** GOES TO APPROPRIATE ROUTINE : : ADD,SUB , MULT,DIV *** 
42 20 IF LEFT$(A$ ,l ) • ' S " TH EN GOTO 43 79 
433 0 IF LEFT$ (A$,l ) • " M" THEN GOTO 4 500 
43 49 IF LEFT$ (A$,l) • "D' THEN GOTO 4409 
43 50 IF LEFT$(A$, l ) • 'A" THEN GOTO 5109 
4369 GOTO 421 9 
43 79 PRINT@ 0 , X"-"Y "•" 
4375 Z•X-Y 
4380 GOTO 5115 
4 4 8 0 PRINT@ B, X" /"Y "=" 
4410 Q• X/Y 
442 0 Z•INT (0*100+ . 5 ) / 100 
443 0 GOTO 5115 
45 09 PRINT@ 0 , X"*"Y "=" 
4 51 0 Z=X*Y 
4520 GOTO 5115 
5100 PRINT@ 0 , X"+"Y" • " 
511 0 Z•X+Y 
511 5 PRINT@ 64 , "WHAT IS THE ANSWER "N$(V) 
5118 REM ***** THE NESTED FOR NEXT LOOPS THAT FOLLOW ALLOW THE U 
SER TO ENTER THE COMPLETE ANSWER VI A THE INKEYS INSTRUCTION WITH 
IN A SPECIFIED AMOUNT OF TIME ***** 
511 9 REM ***** THE AMOUNT OF TIME MAY BE INCREASED BY INCREASING 

THE LIMITS OF ONE OR MORE OF THE FOR STATEMENTS ***** 
5120 J=l 
5122 FOR F•l TO 10 
5124 FOR M=l TO 1 0 
51 26 B$(J) =INKEY$ 
5128 IF B$(J)="" THEN GOTO 5140 
5130 J=J+ l 
5140 FOR H=l TO 10 
5142 NEXT H 
5144 NEXT M 
5146 NEXT F 
5148 REM ••• D rs THE NUMERIC EQUIVALENT OF THE CONCATENATION OF 

THE INKEYS VA LUES • (D IS THE ANSWER SUPPLIED BY THE USER) 
5150 D=VAL ( B$ (1) +B$ ( 2) +B$ ( 3) +B$ ( 4) +BS ( 5)) 
5200 IF Z• D THEN GOTO 5300 
521 0 PRINT@ 9, D" rs 'fHE WRONG ANSWER "N$(V) 
52 20 PRINT @ 64, "THE CORRECT ANSWER IS "Z 
5222 FOR H=l TO 550: NEXT H 
5230 GOTO 5900 
5300 PRINT@ 0,Z" IS THE CORRECT ANSWER THATS VERY GOOD "N$( V) 
5310 PRINT "VERY GOOD " 
53 11 FOR H=l TO 550:NEXT H 
53 1 2 G=l 
5320 IF LEFT$ (A$,l ) • "M" THEN G=2 
5330 IF LEFT$(A$,l)="D" THEN G=4 
53 90 REM *** MOVES THE APPROPRIATE HORSE l S PACE FOR l\N ADDITION 

PROBLEM 2 SPACES FOR A MULT PROBLEM AND 4 SPACES FOR A DIVISIO 
N PROBLEM IF THE USERS ANSWER IS CORRECT *** 
5400 FOR P= l TO G 
541 0 GOS UB 6000 
5 420 NEXT P 
5900 NEXT V 
5902 GOTO 4200 
5 910 END 
5 99'3 REM ••• ERASES AND DRAWS THE HORSES * ** 
6000 PRINT@ P(V) ,CHR$(32); 
6010 PRINT@ P(V) +l , CHR$(32); 
6020 PRINT@ P(V)+2 , CHR$(32); 
6030 PRINT@ P(V)+60,CHR$(32); 
6049 PRINT @ P(V)+61 ,CHR$(32); 
6050 PRINT@ P(V)+62 , CHR $ (32); 
6069 PRINT@ P( V)+63,CHR$(32) ; 
6070 PRINT@ P (V)+6 4, CHR$ (3 2 ); 
6072 P(V) =P(V) +l 
6080 PRINT@ P(V) ,CHR$(170); 
60 9 0 PRINT@ P(V) +l , CHR$(140); 
6100 PRINT@ P(V)+2 , CHR$(132); 
611 0 PRI NT@ P (V)+60, CHR$( 16 0) ; 
6120 PRINT@ P (V) +6l , CHR$(134 ) ; 
61 30 PRINT@ P(V) +62 , CHR$(151); 
61 40 PRINT@ P(V)+63,CHR$(13 1 ); 
61 50 PRINT@ P (V) +64,CBR$( 17l) ; 
6 15 ~ I F P(l) >376 OR P (2)>37 6 +192 OR P( 3 )> 37 6+19 2 +19 2 THEN GOTO 6 

Program continues 



Program continues 

160 
615 4 RETURN 
6 1 60 FOR M• l TO 200:NEXT M 
61 6 4 PRINT@ 0 , ' 
6168 PRINT@ 25 , N$(V) " WINS 
6170 INPUT " DO YOU WANT TO P LAY AGAIN" ;A$ 
618 0 IF LEFT$(A$ ,l )='Y' THEN GOTO 10 
6 1 90 END 
7000 CLS : PRINT CHR$ ( 23) 
7010 PRINT " HORSE RACE" 
7020 PRINT 

7030 PRINT 'YOUR HORSE WILL ONLY MOVE IF YOU ANSWER A MATH PROBL • 
EM CORRECTLY . ' 
70 3 5 PRINT 
7037 PRINT ' PRESS ANY KEY TO CONTINUE . ' 
70 3 8 A$=INKEY$ : IF A$="" THEN GOTO 7038 
70 3 9 CLS:PRINT CHR$(23) 
70 4 0 PRINT 'YOUR HORSE WILL MOVE' 
7050 PRINT 'l SPACE IF YOU ADD OR SUBTRACT" 
706 0 P RINT '2 SPACES IF YOU MULTIPLY .' 
7 0 70 PRINT '4 SPACES I F YOU DIVIDE . " 
70 6 0 PRINT ' ( DIVISION PROBL EMS MUST BE ROUNDED TO 2 SIGNIFI 
CANT DECIMAL PLACES.) ' 
7090 PRINT 
7100 PRINT 'PRESS ANY KEY TO CONTINUE." 
7110 A$•INKEY$: IF A$•"' THEN GOTO 71 1 0 
712 0 CLS 
7130 PRINT CHR$ ( 23) 
7140 PRINT "l TO 3 PEOPLE MAY PLAY . " 
7150 P RINT 
72 1 0 PRINT "PRESS ANY KEY TO CONTINUE . ' 
7220 A$•INKEY$:IF A$•"' THEN GOTO 7220 
72 3 0 CLS 
7240 INPUT "HOW MANY PEOPLE ARE PLAYING';B 
7250 IF B< l OR B>3 THEN GOTO 7120 
72 60 FOR Y•l TO B 
727 0 PRINT 
7280 PRINT 'WHAT IS THE NAME OF PLAYER 'Y 
7282 INPUT N$ (Y) 
7290 NEXT Y 
7292 CLS 
7300 RETURN 
7400 GOTO 7 4 00 

7410 REM ************************* ********** ************* ** 
7420 REM ' 
74 30 REM • VARIABLES USED IN THIS PROGRAM 
7440 REM ' 

7 450 REM ****** **** * ** **** ****** ** ** * * **** ** **** ***** * * * * * * ** 
7460 REM A$ l) TELLS COMPUTER IF USE R WISHES TO ADD , 
7470 REM SUBTRACT MULTIPLY OR DIVIDE. 
7 4 80 REM 2) LETS PROGRAM KNOW IF INSTRUCTIONS AR E 
7482 REM NEEDED 
7490 REM 
7500 REM 
7510 REM 
7520 REM 
7530 REM 
7532 REM 
7540 REM 
7550 REM; 
7560 REM 
7570 HEM 
7 5 80 REM 
7590 REM 
7600 REM 
7610 REM 
7620 REM 
7630 REM 
7640 REM 
7650 REM 
7660 REM 
7670 REM 
7680 REM 
7690 REM 
7700 REM 
7710 REM 
7720 REM 
7730 REM 
77 40 REM 
7750 REM 
7760 REM 
7770 REM 
7780 REN 
7790 REM 
7800 REM 
7810 REM 
7820 REM 
7830 REM 
7840 llEN 
7 850 REM 
7 860 REM 
7 870 REM 
7 880 REM 

B$ ARRAY USED TO HOLD INKEY $ RESPONSES (INDEXED 
BY V) 

D 

G 

M 

USERS REPONSE TO MATH QUESTION. 

COUNTER USED TO BU I LO BORDER ON TRACK. 

ONE OF 3 VARIABLES USED TO LIMIT THE USERS 
RESPONSE TIME . ( M AND H ARE ALSO USED.) 

SAME AS F. 

NUMBER OF SPACES THE HORSE WILL MOVE . 
(BASED UPON A CORRECT REPONSE TO A SPECIFIC 
TYPE OF MATH PROBLEM . ) 

FOR AN ADDITION OR SUBTRACTION PROBL EM G=l 
FOR A MULTIPLICATION PROBLEM G=2 
FOR A DIVISION PROBLEM G=4 

INDEX USED WITH ANSWER ARRAY (B$) . 
USED TO ERASE THE PREVIOUS ANSWER . 

SAME AS F 

N$ ARRAY USED TO STORE PLAYERS NAMES. 

p 

T 

v 

INDEXED BY V. 

ARRAY WHICH HAS THE CURRENT POSITION OF THE 
USERS HORSE . 

COUNTER USED TO PRINT THE BORDER . 

INDEX USED WITH THE P ARRAY AND THE N$ ARRAAY 

RANDOM NUMBER USED IN THE COMPUTER 
SELECTED MATH PROBLEM • • 

1) SAME AS X . 
2) USED TO PRINT THE VERTICAL BORDER AROUND 

THE TRACK 

Program Listing 2. Horse Race-Keyes. 

REM * * * • * * * ***** * * **** ***** ** * * * *** ***** ***** * * *** * * **** 
REM * 

4 REM * 
5 REM * 

HORSE RACE BY KAY KEYES 

7 REM *•**************** *********** ** *************** *** 
1 0 CLS 
20 PRINT@ 63 + 25 , "HORSE RACE" 
25 IF X= 1 5360 TO 16381 
90 POKE 15360 + 127 + 4, 191 
100 POKE 15360 + 191 + 4 , 191 
110 POKE 15360 + 255 + 4 , 1.91 
120 POKE 15360 + 319 + 4, 191 

Program continued 

WORDPROCESSING 
· POWER· 

for the TRS-80® 
· " ... If you 're presently looking for a mailing list proc­
essor, this represents the current slate of the art ." 

80 MICROCOMPUTING - 80 REVIEWS - JULY 1980 

MAILFORM is data entry at its best, just fill in 
the form! FAST, EASY to use functions include: 
search, sort, extract, page forward and back. 
'Transparent cursor' , insert / delete characters, 
and MORE! 

MAILRITE prints 'personalized' form letters 
by inserting information from MAILFORM into 
Electric Pencil®, Scripsit®, or BASIC text files . 
Print letters, labels, even envelopes! Boldface, 
underscore, change margins, pause, print 
'unprintable' characters, and MORE! 

X TRAI includes: MAILFORM; MAILRITE -
with capability of printing variable text from 
a 'key' file; MAILABEL - l , 2, 3, or 4 across 
label printer; and MAILSORT - sort a full 
40 track double density data diskette in 
only 48K! 

ALL MACHINE LANGUAGE 
means unsurpased 

SPEED, RELIABILITY & EASE OF USE 

For VISA, Master Card & COD orders only 
Call NOW - TOLLFREE 

(800) 824-7888 
ASK FOR OPERA TOR 203 

California (800) 852-7777 
Hawaii & Alaska (800) 824-7919 

For more info rmation call (214) 233-3998 

(Requires min 32K single disk drive) 

FOR THE MODEL I & Ill 
SPECIAL DELIVERY ...... ........ $125 
XTRA SPECIAL DELIVERY .. $199 

FOR THE MODEL II 
SPECIAL DELIVERY ... .. ........ $199 

(Requires Mod II DOS veroion 2.0) 
T ~S - f*) 1s d n•( JIS\t:re1J lrd1!t:mdrk nl T cmtly C \Jrp . 

~---.. 

software concepts 
13534 Preston Rd. Suite 142 

Dallas, Texas 75240 

Dealer Inquiries invited v 299 
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tions were used to draw the 
graphics, except for variety . 
Line 12 sets the initial starting 
positions of the horses (the 
PRINT@ instruction is used to 
draw them). The horses are 
drawn and erased by the subrou­
tine between lines 6000 and 
6152. Once the neck of a horse 
has crossed the finish line, that 
person wins (lines 6152, and 
6160 through 6168). 

The math routines are found 
in lines 4204 through 5115 and 
5200 through 5310. The numbers 
chosen for the computer by the 
program are one through 10. If 
you wish to change these num­
bers, change line 4204. The 
player is given the option to 
choose addition, subtraction, 
multiplication or division prob­
lems in line 4210. Lines 4220 
through 4350 go to the correct 
routine based upon the player's 
selection. In our example, we 
would go to line 4400, which 
prints the problem on the 
screen. Line 4410 divides 8 by 3, 
and line 4420 rounds the answer 
to two decimal places. Regard-

less of what type of problem is 
chosen, the computer's final 
answer is stored in the variable 
Z. 

Lines 5200 through 5310 in­
form the player if his or her 
answer was correct. If the 
answer was incorrect, the cor­
rect answer appears on the 
screen. If the answer is correct, 
the player's horse will move 
one space for an addition or 
subtraction problem, two 
spaces for a multiplication prob­
lem, or four spaces for a division 
problem. Lines 5312, 5320 and 
5330 set the variable G accord­
ingly. G is the varible to modify if 
you wish to weight the answers 
differently. (Some of the division 
problems are really difficult for 
the average student to figure 
out in the allotted time.) Lines 
5400 through 5420 spin through 
the routine that erases and re­
draws the horses based upon 
the variable G, via a For .. . Next 
loop.• 

Michael Duffin teaches data 
processing at Morton College in 
Cicero, Illinois. 

... spending 
more time altering 
programs than you 
do enjoying them! 
Get .. . 

SUPER UTILITY! 
This fan tastic 24 K. stand alone machine language program allows rapid and 

easy access to contro lling data. Super Utility. written by Kim Watt of Breeze 
Computing. Inc .. comes with 30 pages o f easy to understand. step-by-step 
instructions assuring maximum use of your valuable time. 

Seven main menus combining 43 major programming or disk repair options 
makes this single program incredibly versatile. For fast and easy reference we've 
capsuled some of the best options be low. 
ZAP DISK FORMAT DISK REPAIR 
Display Sector (Disk. File) Standard Format Re pair Gat Table 

g~~~r~O~kSectors ~~~~i~j ~~~~a~ 1 
Erase ~=~diPr~:~ Directory Track 

S~~fy ~fskk ~::~~~s Read Address Marks ~h~~kei)i~~~~~iles 
Zero Disk Sectors DISK COPY 
String Search Standard Copy With Format 
Sector Search Sti~~~gl Copy Without 

PURGE Special Cogy {To back up most 

~~\ t~~kc~~e~~I~~ g~~~t~er~~~ -~~fyjngional 
Zero Unused Oirec1ory Entries 
Zero Unused Granules 
Remove Sysrem Files 
Kill By Category 

Ch~~~d~ ~~~et~~~a~~SS· 
Change File Parameters 

MEMORY 
Move Memory 
Exchange Memory 
Compa re Memory 
Zero Memory 
Tes1 Memory 
Input B~e From Pon 

~~~~~ t~e ~~ton 
Disk To Memory 

Residing from 4.000H to 9FFFH. Super U1ility has its own 1/0 drivers and does not use 
any ROM or DOS calls. So 90 to lhe hea rt of your protecled disks and read and/ or modi fy 
da ta using sim ple l ·key commands. Now tim e is on your side! 

To Order .. . · send check or money order for only $49.95 plus $2.50 shipping and handling 10 : 

BREEZE COMPUTING, INC .. P.O. Box I 0 13 . Berl<ley. Ml 4807 Z. (313 ) Z88-94ZZ . f or 
S2. . 50 Breeze Computing. Inc . will send every owner . upon regis1ration of Super Utlllt y. 
one back up copy. • foreign orders . please add $5 .00 addit iona l postage chMge . 
Michigan residents c"dd 4 % Sel l es 1ax . ,..,.,, 76 
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Program con tinued 

139 POKE 15369 + 383 + 4, 191 
140 POKE 15369 + 447 + 4, 191 
150 POKE 15369 + 511 + 4, 191 
169 POKE 15360 + 575 + 4, 191 
17 9 POKE 15360 + 639 + 4, 191 
180 POKE 1 5360 + 703 + 4 , 191 
1 90 POKE 15360 + 767 + 4, 191 
200 POKE 15369 + 831 +4 , 191 
999 FOR T•832T0895 
1000 PRINT@T , CHR$(141); 
1001 NEXT T 
1002 FOR A=l28 TO 191 
1003 PRINT@A ,CHR$ (156) ; 
1004 NEXT A 
2020 POKE 15360 + 127 +188,191 
2025 POKE 15360 + 63 + 188, 191 
2040 POKE 15360 + 191 + 188 ,191 
2050 POKE 15360 + 255 + 188,191 
2060 POKE 15360 + 319 + 188,191 
2070 POKE 15360 + 383 + 188, 191 
2080 POKE 15369 + 447 + 188,191 
2090 POKE 15360 + 511 + 188, 191 
3000 POKE 15360 +575 + 188,191 
3010 POKE 15360 + 639 + 188 ,1 91 
4000 PRINT@ 896, "START " 
4010 PRINT@895+56, "FINISH" 
5000 POKE 15360 + 255 +15, 170 
5 010 POKE 15360 + 255+16,140 
5020 POKE 15360 + 255 +17 , 132 
5030 PRINT @330 , CHR$ (160); 
5040 PRINT@ 331,CHR$( 134 ); 
5 050 PRINT@332 , CHR$( 151); 
5060 PRINT@333 , CHR $(131); 
5070 PRINT@334,CHR$( 171 ); 
5 0 80 X=RND( l0) 
5090 Y=RND(l0 ) 
5100 PRINT X"+ •Y" =": 
5110 Z=X+Y 
5115 PRINT@ 460, "WHAT IS THE ANSWER"; 
51 20 INPUT A 
5130 IF Z=A GOTO 51 50 
514 0 PRINT@ 460, "WRONG ANSWER. TRY AGAIN ." ; : GOTO 51 2 0 
5150 PRINT@ 460, "THAT IS THE CORRECT ANSWER"; A ; 
516 0 GOTO 6000 
6000 PRINT@ 270,CHR$( 3 2); 
6010 PRINT@2 71, CHR$ (3 2); 
6020 PRINT@ 272,CHR$( 32); 
6030 PRINT@3 30, CHR$(32); 
6040 PRINT@33 1, CHR$ (32); 
6050 PRINT@ 332, CHR$(32); 
6060 PRINT@ 333 , CHR$ (3 2) ; 
6070 PRINT@3 34, CHR$(32) ; 
6080 PRINT@309 , CHR$(170); 
6090 PRINT@ 310,CHR$ (149); 
6100 PRINT@311,CHR$(132); 
6110 PRINT@369,CHR$(160); 
6120 PRINT@ 370,CHR$( 134) 1 
6130 PRINT@371,CHR$(151); 
6140 PRINT@372,CBR$(131); 
6150 PRINT@373 , CHR$(171); 
6160 PRINT@493, "****THE WINNER****"; 
9999 GOTO 9999 

l REM ********** ** ** ***************** ** ***************** 
3 REM * 
5 REM * MATH GAME BY KATHLEEN SCHMAUS 
7 REM * 
9 REM ************************************************* 
10 CLS 
20 X=RND(l0) 
30 Y=RND( l0) 
31 INPUT "DD YOU WISH TO ADD, SUBTRACT , MULTIPLY OR DIVID E";A$ 
32 IF A$="add" THEN GOTO 36 
33 IF A$="SUBTRACT" THEN GOTO 37 
3 4 IF A$="MULTIPLY" THEN GOTO 38 
35 IF A$="DIVIDE" THEN GOTO 39 
36 PRI NT X "+" Y:Z=X+Y: GOTO 50 
37 PRINT X "-" Y: Z=X- Y: GOTO 50 
38 PRINT X "*" Y: Z=X*Y:GDTO 50 
39 PRINT X "/ " Y:Z=X/Y: GOTO 50 
50 INPUT "WHAT I S THE ANSWER" ;Q 
70 IF Q=Z GDSUB 80 
71 IF Q<>Z GOTO 150 
72 GOTO 10 
80 PRI NT@ 215 , "l iltlllll " 
90 PRINT@ 278, " I I" 
1 00 PRINT @ 342 , " I I I" 
110 PRINT@ 406, "I I " 
120 PRINT @ 470, "I I I I" 
130 PRINT@ 531 , " I t 11111 I I" 
140 PRINT@ 596 , "II II " 
14 2 FOR N=l TO 500:NEXT N 
1 4 5 RETURN 
150 PRINT @ 215, " 111111111" 
160 PRINT@ 278, " I I" 
170 PRINT@ 342, "I I" 
180 PRINT@ 406, "I I" 
190 PRINT@ 470, "I 11111 I " 
200 PRINT@ 531, "I I I I I I " 
210 PRINT @ 596 , "II II" 
21 2 FOR N=l TO 500 :NEXT N 
22 0 GOTO 50 

Program Listing 3. Math Game-Schmaus. 
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~ COMPETENCY EXAM PREPARATION SERIES ~ 
~ This comprehensive set of programs consists o f simul ated exa m modules, a thoro ugh d iagnost ic package, and a · ~ 

~ 
compl ete set of inst ru ct io nal programs. It is des igned to teach co ncepts and operatio ns, p rov ide drill and practi ce and 'l'i 
assess achieve ment leve ls thro ugh p re and post test ing. Th e Competency Exa m Preparat io n Seri es p rov id es a stru ctured, ~ 
sequ ential, curr iculum enco mpassing mathematical, read ing and w rit ing instruct io n. ~ 

Th e C.E. P.S. program is des igned for ind ividua l student use or use in a classroom setti ng. Prog rams provid e o ptio nal ~ 
~ prin te r capab ili ty, works heet generat io n and perfo rman ce moni tori ng. C.E.P.S. are availab le in two so ft wa re form ats. ~ 
S:: National Profi ciency Seri es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,299.00 ~ 
~ N. Y.S. Regehts Competency Test, Prepa ratio n Series . . . . . . . . . . . . . . . . . . . . . . $1 ,299.00 ~ 

If desired separate M athemati cs and Verbal packages are available for $799.00 ea. A Spanish language version of th e ~ 

~·~~~~~·;';~~;~ ";;;; ~;~ ;;'~N SERI ES 81/82 ::;·::;:: "0"~1:'" '" ~ 
Each prog ram co nfronts t he user w ith a virtual ly li mit less series of question s and answers. Each is based o n p ast exa ms ~~~~~ 
and presents materi al o f th e same leve l of d ifficu lty and in the sa me form used in the S.A. T. Scorin g is prov ided in ~ 
accorda nce wi th th e fo rmula used by Co ll ege Boards. 

S.A.T., P.S.A .T., N.M.S.Q .T. , se t in cl udes 25 programs coverin g Voca bulary, Word Relat io nships, Readin g 
Comprehension, Sentence Complet ion, and Mathemat ics. Pr ice $149.95 

EDUCATOR EDITION - includes all of the above prog rams plu s detailed so lutio ns and explan ati ons. Price $229.95 

Independent Tests of S.A.T. series performance show a mean total increase of 70 points in students' scores. 

Update Pack to 81 / 82 specs. Avai lab le to previous ow ners. Pri ce $69.95 

ODYSSEY I N T IME 
This spectacular adventure ga me adds a new dimension of 

excitement and comp lexity to Time Traveler. Players must now 
co mpete with the powerfu l and t reach erous adversary in their 
exacting quest for victo ry. 

To succeed they must vanquish this adversary in combat that 
rages across 24 time periods. 

Odyssey In Time includes all t he challenges of Time Traveler 
plus 10 additio nal eras, in cl udin g those of Al exand er the Great, 
Emperor Aso ka o f Indi a, Attila the Hun, Genghis Kh an. Each 
game is uniq ue, and may be inte rupted and saved for later play. 

ISAAC NEWTON 

Pe rh aps th e m ost fa scinati ng and va luab le ed­
ucation al ga me ever d evised - ISAAC NEWTON 
chal lenges the pla ye rs to asse m ble evidence and 
di sce rn the u nd erl yi ng " Laws of Nat ure" that have 
p rodu ced th is evid ence. ISAAC NEWTON is an 
ind ucti ve game th at all ows p layers to interve ne 
ac ti ve ly by p roposing ex perim en ts to determine if 
new data confo rm to th e " Laws of Natu re" in 
q ues tio n. Playe rs may se t the leve l of difficu lty 
fro m simple to fi end ishl y comp lex. 

In a c lass roo m se ttin g the instru cto r may e lec t to 
choo se " Laws o f Na ture" in acco rda nce wi th the 
co mplete inst ru cti o n manual provided. 
For insight into some of th e bas ic principles underl ying 
ISAAC NEWTON see GO DEL. ESC HER , BAC H by Douglas 
R. Hofstad ler, Cha pter XIX and Mart in Gardner's MA THE ­
MA Tl CAL GAMES column in Scientific Ameri can, October, 
1977 and June, 1959. $24.95. 

ava ila bl e fo r A PPLE & TR-80 PET, 32K - $39.95 
........ ~//·~ ... 
~ A ~ 

11
,a , 

' 
' TIME TRAVELER 

Confron ts pl aye rs w ith complex deci sio n situat io ns and 
th e dem and fo r rea l tim e actio n. Using the Time Machine, 
p laye rs must fa ce a chall enging se r ies o f enviro nments t,hat 
in c lud e ; Th e At h e n s of Pe r i c les , Im p e ri al Ro m e, 
Nebuchad nezza r 's Babylon , Ik hnaton 's Egyp t, Jeru sa lem at 
th e time o f th e crucif ix io n , Th e Crusa des, Mach iavell i 's 
Italy, Th e French Revo luti o n, Th e Am eri can Revo luti o n, 
and The En glish Civil Wa r. Dea l w ith Hi t ler 's Third Reich, 
Viki ngs , etc. A t the start of each ga m e pl ayers m ay choose a 
leve l of diff icu lt y .. . th e mo re diff icu lt , th e grea ter th e ti me 

pressu re. To succee d you mu st buil d alli ances and st ru gg le 
wi th th e rul ing powers. Each gam e is un ique. 

$24.95 

Send $2.00 for complete Catalogue. 

$5.00 Discount Coupon included in Catalogue. l(rell SoftWiire Corp. 
[iilillimj PROGRAMS AVA ILA BLE FOR I ·VfS.4 ., 

TRS-80, APPLE II & PET '- v 375 Send check o r mo ney o rder to 

(un less otherwise indicated) ~ 21 Mtlbro ok Dr ive, Sto ny Brook , NY 11 790 ~ 
o disk or o cassette (please specify) (516) 751-5139 

All programs requi re 16KI TRS-BO p ro grams requ ire LE VEL II BA SIC /APPLE programs raq ulfa APPL ESOFT BA SIC NY State Ras•dan ts Add Salas rax 

~282828~~~~~~~~~~2828~~~~~~~~~~~~~~~~~~ 
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UTILITY 

If your TRS-80 is so smart, then let it debug its own software . 

''On Error. • . Fix'' 

N. C. Richardson 
655 Carribean Road 
Satellite Beach, FL 32937 

0 ne night at a local com­
puter meeting we joked 

about the prospect of ever get­
ting a Basic program command 
named " ON ERROR FIX" -a 
statement that would detect any 
and all errors and correct them 
on the first run without any 
bother to the programmer. To a 
limited degree, such a routine is 
possible. 

Program Listing 1 will func­
tion on a Level 11 machine or one 
under control of a disk operating 
system. You can merge this rou­
tine with any program you are 
writing without conflict. Line 
zero will be before any line you 
would normally start with and 
must be executed before any er­
rors are encountered.'The rest of 
the routirie lines start with 49990 
and all are incremented by 10. 
This keeps the bulk of the rou­
tine out of your way and makes 
it easier to copy. Tt:ie letter E is 
the only variable to avoid in your 
program. 

The routine as shown will fix 
six types of errors, tell what type 
of error, what line it's in and if it 

made a deletion. If it can't fix the 
error, it will tell the type and line. 
In all cases, execution of your 
program will not stop until it en­
counters the command End or 
Stop. If you have a printer, 
change all the Print statements 
to LPRINT, so the error notes 
will not interfere with the 
monitor display. 

Error Address 

Here's how the program func­
tions. Line 49990 has a colon(:), 
the use of which will be de­
scribed in line 50020, and the 
common End is there in case 
you don 't end your program's 
execution. This will keep the 
routine from trying to find errors 
in itself. Line 50000 sets the 
variable ER equal to the error 
number and EL equal to the er­
ror line number. 50010 causes a 
jump to 50160 on any error it 
cannot fix. 

Line 50020 is the heart and 
brains of the. routine. Ttie ad­
dresses 16632 and 16631 con­
tain the· numerical data which 
points to an address when an er­
ror occurs. This address will 
either contain a zero prior to two 
pointer addresses and two line 
addresses of the line which con­
tains the error, or it will be one 
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that contains the colon (ASCII 
58) immediately prior to the error 
in a multi-statement line. Thus 
the variable EA (error address) is 
set to the value to which 16632 
and 16631 point, plus either five 
or one-so the routine won 't see 
those leading addresses or the 
first colon. Line 50030 sets the 
variable E equal to the contents 
of EA (error address) and E1 
equal to the contents of the next 
address. The variables in this 
line will be incremented to find 
the true error address and fix it. 

Skipping over the actual error­
correcting lines we come to line 
50100. This line says that if the 
contents of the error address 
contain a colon or if one of the 
error-correcting lines has been 
successful (EF has been set), 
then stop the search and go to 
line 50120. If line 50100 is false, 
execution drops to line 50110 
where EA (error address) is in­
cremented by one and control is 
sent back to line 50030. This ac­
tion continues until line 50100 is 
true. If one of the error-correct­
ing lines (50040-50090) are suc­
cessful we want to stop the 
scan, get a printout of the result 
and continue with main program 
execution. If none of the lines 
are successful, if a syntax error 

other than the one we have a line 
for occurs, then we can dump 
out by line 50100 when it finds 
the next colon. That is why we 
don't want the routine to see the 
first colon and, just in case there 
isn't another colon in your pro­
gram, one is placed before the 
End statement in line 49990. 

Line by Line 

Line 50040 is the first error­
correcting line. It says if the er­
ror number is one (Next Without 
For) and if the error address con­
tains the code for the statement 
Next (Internal code 178) then 
POKE a space (ASCII 32) in the 
error address and set EF (error 
flag variable) to equal two. Line 
50050 checks to see if the error 
number is two (Syntax Error) and · 
if so, whether the error address 
contains the Print statement 
and if the error address plus one 
contains an uppercase @ . If all 
are true it will POKE a lowercase 
@ in the error address plus one 
and it will set EF = 1. This line 
helps explain why it is neces­
sary to look at the error address 
and EA plus one on each pass. 
Line 50060 looks for a number 
three error (Return Without. Er­
ror) and when it finds the ad­
dress which contains Return (In-



ternal code 146) it will POKE a 
space in its place. It will also set 
EF = 2. Line 50070 acts on an er­
ror four (Out of Data) and auto­
matically executes a Restore 
command. 

At 50080 we are looking for a 
number 11 error (Division By 
Zero). If such is the case and the 
error address contains the num­
ber 208, which is the internal 
code for division (f) and the next 
address contains a zero it will 
change it to a one. It sets EF = 1. 
The last of the error-fixing lines, 
50090, looks for a number 19 er­
ror (Resume Without Error). If 
this is true and the error address 
contains 159 (Internal code for 
Resume), it will POKE a space in 
its place; it sets EF = 2. 

Lines 50120 through 50340 
simply print out the type of error 
that occurred and then hold the 
carriage return and line feed so 
that line 50350 can print " In 
Line" and the line number of the 
error. The EF (error flag) variable 
is used at 50360. If EF = 0, con­
trol goes to 50370. If EF = 1, con­
trol goes to 50380 and EF = 2 
sends control to 50390, which 
prints " Not Fixed" and executes 
" Resume Next. " Execution of 
your program will continue with 
the next statement after the er­
ror statement, and the error will 

remain. Line 50380 prints "Was 
Fixed," sets the EF variable flag 
back to zero and resumes ex­
ecution by stating where an er­
ror had been. Line 50390 acts ex­
actly as 50380 except it prints 
"Was Deleted." 

Thus your program, no matter 
how many errors, will execute to 
the end. However, you will get a 
running report of every error as 
soon as it is encountered and 
some of your errors may be fixed 
permanently. Those uppercase 
@s are sometimes difficult to 
find, but this program will hunt 
them down. 

Some fixes seem question­
able. Would changing the de­
nominator from zero to one work 
for you? If not, would some 
other number do? Change the 
line to fit your purpose, or delete 
line 50080. Would restoring your 
data automatically be detrimen­
tal? If so, take out line 50070. 
The other fix lines shouldn't give 
you any trouble. 

If you have a disk system save 
the program in ASCII with the 
comma nd save " ERROR 
FIX/ASC",A. Then you will be 
able to merge the program with 
your current program after it is 
written . Otherwise load Error Fix 
from tape before you start to 
enter your program.• 

0 CLS:DEFIN1' E:ON ERROR GOTO 50000 
49990 : END 
50000 ER=ERR/2+1: EL= PEEK ( 16621) * 256+PBEK ( 16620) 
50010 IFER=l on ER=2 OR ER=3 OR ER=4 OR ER=ll OR ER=l9 THEN 5002 
0 ELSE 50160 . 
50020 EA=PEEK ( 1 6632 ) *256+PEEK ( 16631): IF PEEK (Ell) =0 TllEtl EA=E/1+5 
ELSE EA=EA+l 
50030 E=PEEK(EA) :El=PEEK(EA+l) 
50040 IFER=l AND E=l35 POKE EA,32:EF=2 
50050 IFER=2 THEN IFE=l76 AND El=96 TllEN POKE EA+l,64:EF=l 
50060 IFER=3 AND E=l46 POKE EA,32:EF=2 
50070 IFER=4 THEN RESTORE:EF=l 
50060 IFER=ll AND E=206 AND El=46 THEN POKE EA.+l, 49: EF=l 
50090 IFER=l9 AND E=l59 POKE EA,32:EF= 2 
50100 I FE=56 OR EF>0 GOTO 50120 
50110 EA=EA+l:GOTO 50030 
50120 IFER=lPRINT "NEXT WITHOUT FOR"; 
50130 IFER=2PRINT "SYNTAX ERROR"; 
50140 IFER=3PRINT"RETURN WITHOUT GOSUB"; 
50150 IFER=4PRINT" OUT OF DATA"; 
50160 IFER=5PRINT"ILLEGAL FUNCTION CALL"; 
50170 IFER=6PRINT •ovERFLOW.; 
50160 IFER=7PRINT"OUT OF MEMORY"; 
50190 IFER=8PRINT"UNDEFINED LINE"; 
50200 IFER=9PRINT"SUBSCRIPT OUT OF RANGE"; 
50210 IFER=l0PRINT"REDIHENSIONED ARRAY" ; 
50220 IFER=llPRINT"DIVISION BY ZE RO"; 
50230 IFER=l2PRINT"ILLEGAL DIRECT"; 
50240 IPER=l3PRINT"TYPE MISMATCH" ; 
50250 IFER=l4PRINT"OUT OF STRING SPACE"; 
50260 IFER• l5PRINT"STRING TOO LONG"; 
50270 IFER=l6PRINT"STRING FORMULA TOO COMPLEX"; 
50280 IFER=l7PRINT"CAN'T CONTINUE"; 
50290 IPER=l8PRINT"NO RESUME"; 
50390 IFER=l9PRINT"RESUME WITHOUT ERROR"; 
50310 IFER=20PRINT"UNPRINTABLE ERROR"; 
59320 IFER=21PRINT"HISSING OPERAND"; 
59339 IFER=22PRINT"BAD FILE DATA"; 
50340 IFER=23PRINT"DISK BASIC ONLY"; 
50359 PRINT" IN LINE ";EL; 
50360 IF EF=l THEN 50380 ELSE IF EF•2 THEN 50390 
50370 PRINT " NOT FIXED":RESUHE NEXT 
50380 PRINT" WAS FIXED":EF=0 :RESUME 
50390 PRINT" WAS DELETED": EF=0: RESUME 

Program Listing 

..- See List of Advertisers on page 354 

BOOKKEEPING 
MADE SIMPLE 

GENERAL lEOGfR FUNCTIONS ACCOUNTS PAYABLE 
I Se1-Up & Review Accounts 40 Payables Ledger 
2 Posr 10 General Ledger 41 Wr11e Paw·able [ hecks 
3 (lose Monih/Ye.lr 42 Accaunrs Pa~aoie Laoe1~ 
4 Dall~ Journal , Momhly Journal ACCOUNTS AfWVA8LE 
6 Momhly Oe1a11 Report 50 Ae::e1,JblP Leoger 
1 l rial Balance 51 Customer 8111.ng 
8 Income S1a1r.ment 51 Rece111able .lg1ng 
9 Balance She e1 53 ln1erPs! Add· On 

10 Chan of Accounis 54 Receivable labels 

PAYROLL FUNCTIONS SPEC1•1 fUNC T10~S 
10 Ad1us1 la~ Tables 60 ln111a1i:ai.c11 
21 Payroll Ledger 61 lnde• UPO<itt· 
21 Wrne Pavroll Checks 61 Uodaie b Pos.1 :a '11b 

23 P1in1 W-? 63 Soec1a1 Diree!o11es 
14 ln111ah1e New Pav Period 64 General 011ecror, 

65 Ad1~s1 Budge! 
66 Compara11ve Budger Ae;ion 

30 CA LL OPTIONAL TA SKS MENU 67 Call End ol Session 

:J 

The Menu 

THE 
BOOKKEEPER 
SYSTEM™ 

..,.. A Combined General Ledger, Accounts Payable, 
Accounts Receivable, and Payroll 

..,.Expandable to Include Inventory, Order Entry, 
Certified Payroll, or Mail List 

..,.. Complete Easy-To-Follow Manual and 
Instructions 

..,.. For Microcomputers using CP / M , OASIS or 
TRSDOS Operating System 

..,..64 K Minimum, Hard Disk Compatible 

..,.. Demonstration Disk Available 

179 West Smith Street 
Gallatin, Tennessee 37066 

(615) 452-1027 

CPI M. OASIS ond TRSDOS ore TM"s ol 
Digital Research. Phase One Systems 
and Tandy Corp., respectively. 

DEALER INQUIRIES 
WELCOME 

We're Writing Programs for People 
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APPLICATION 

Prolong yours with this immortal program. 

Joseph Wai/and 
1343 Millersport Highway 
Williamsville, NY 14221 

N url')erous factors affect 
your life expectancy . 

Some of these can be . con­
trolled and some cannot. Sex, 
heredity and personal ity are im­
portant, but so are your life­
styl~ and habits. A thorough 
discussion of this subject can 
be found in Dr. Kugler's Seven 

/{eys to a Longer Life by Hans 
J . Kugler. 

This program will provide an 
estimate of your li fe span and 
perhaps help you ident ify those 
areas whi ch can be improved. 
Extensive use of the INKEY$ 
fun ction makes the program 
pleasant and ea~y to use. It is 
popu lar at part ies and can be 
used to demonstrate your com­
puter. The program is written in 
Level II Basic and takes less 
than 7K bytes of memory. • 
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Program Listing 

10 REM LIFE EXPECTANCY CALCULATION 
15 REM INSPIRED BY AN ARTICLE 
20 REM FROM PEOPLE'S ALMANAC 2 , P. 97 4, ARTICLE BY PETER PASSE LL 
30 REM PROGRAM WRITTEN BY JOSEPH WAILAND 
40 CLS: PRINT" LIFE EXPECTANCY CALCULATION" 
50 PRINT: PRINT' THIS TEST PROVIDES AN APPROXIMATE CALCULATIO 
N OF YOUR' 
60 PRJ.NT" LIFE EXPECTANCY I F YOU ARE BETWEEN 20 AND 65 YEARS OLD 
AND" 
70 PRINT" ARE REASONABLY HEALTHY . " 
80 FOR I=l TO 6000: NEXT I 
90 S=72 
100 CLS:PRINT.GENDER " : PRINT:PRINT 
110 PRINT"ARE YOU A MAN OR A WOMAN?" 
120 GS=INKEY$:IF GS=" " THEN120 
130 IF (GS <> "M" ) AND (GS <> "W") THEN 120 
140 IF GS= 'M' THEN S=S-3 ELSE S=S+4 
150 GOT0180 
160 BS=INKEYS: IF BS=' 'THEN160 
170 IF (BS O " Y') AND (BS<>"N') THEN 1 60 ELSE RETURN 
1 80 CLS: PRINT"LIFE-STYLE": PRINT 
190 PRINT'DO YOU LIVE IN AN URBAN REGION "1TH A POPULATION GREAT 
ER" 
200 PRINT"THAN 2,000 ,000?" :PRINT:GOSUB 1 60 
210 IFB$="Y'THEN S=S-2 ELSE GOT0240 
220 PRINT'NERVOUS TENSION AND AIR POLLUTION ARE ASSOCIATED' 
230 PRINT"WITH CITY LIVING . ' :PRINT:GOT0270 
240 PRINT'DO YOU LIVE IN A TOWN WITH A POPULATION UNDER 10,000 " 
250 PRINT'OR ON A FARM?': PRINT:GOSUB160 
260 lFBS= "Y" THEN S=S+2 
270 PRINT ' DOES YOUR OCCUPATION INVOLVE MOSTLY DESK WORK?' :PRINT: 
GOSUB160 
28U IFB$= 'Y " THEN S=S-3 ELSE 300 
290 GOT0330 
300 PRINT'DOES YOUR WORK REQUIRE HEAVY PHYSICAL LABOR ON A' 
310 PRINT' REGULAR BASIS?' :PRINT:GOSUB160 
320 IF B$="Y" THEN S=S+3 
330 PRINT'DO YOU DO INTENSE EXERCISES (RUNNING , SWIMMING, TENNIS 
, ETC,)' 
340 PRINT 11 4 OR MORE T IMES A WEEK FOR AT LEAST 30 MINUTES PER SES 
SION?': GOSUB 160 
350 IF B$="Y " THEN S=S+2 
360 CLS: PRINT' LIPE-STYLE": PRI NT: PRINT 
370 PRINT" DO YOU LIVE WITH ANOTHER PERSON?' : PRINT : GOSUB 160 
380 IF BS="Y " THEN S=S+5 ELSE 430 
390 PRINT'WHEN PEOPLE ARE LIVING TOGETHER, THEY ARE LESS DEPRESS 
ED , " 
400 PRINT"EAT BETTER , AND TAKE CARE or ONE ANOTHER . " 
41 0 FOR 1=1T04000:NEXTI 
420 GOT0460 
430 PRINT"HOW MANY DECADES HAVE YOU LIVED ALONE SINCE AGE 25?" 
440 Y$=INKEY$:IF Y$= " "THEN440 
450 Y=VAL(Y$) :S=S- Y 
460 CLS: PRINT"PERSONALITY": PRINT 
4 70 PRINT " DO YOU SLEEP MORE THAN 10 HOURS EACH NIGHT? " : PRINT: GOS 
UB160 
480 IF BS="Y " THEN S=S- 4 ELSE 510 
490 PRINT"EXCESSIVE SLEEP CAN BE A SIGN OF CIRCULATORY DISEASES" 
500 PRINT"OR DEPRESSION . • : PRINT 
5 1 0 PRINT"ARE YOU EASILY ANGERED , INTENSE, OR AGGRESSIV E?• :PRI NT 
: GOSUB 1 60 . 
520 IF B$="Y " THEN S=S- 3 ELSE 540 
530 GOT0560 
540 PRINT.ARE YOU RELAXED OR EASY GOING? • :PRINT:GOSUB160 
550 IF B$=~Y" THEN S=S+3 
560 PRINT " ARE YOU A HAPPY PERSON? " :PRINT:GOSUB1 60 
570 IF B$• " Y" THEN S=S+l ELSE 5 90 
580 GOT0610 
590 PRINT " A.RE YOU A SAD PERSON? " :PR!NT:GOSUB160 

Program continues 



Program continued 

600 IF B$="Y" THEN S=S-2 
610 CLS:PRINT"PERSONALITY" :PRINT:PRINT 
620 PRINT:PRINT.HAVE YOU GOTTEN A SPEEDING TICKET WITHIN THE PAS 
T YEAR?" : PRINT:GOSUB160 
630 IFB$="N"THEN680 
640 PRINT.TRAFFIC ACCIDENTS ARE THE MAJOR CAUSE OF DEATH AMONG• 
650 PRINT.YOUNG ADULTS.• 
660 FOR I=lT04000:NEXT I 
670 s-s-1 
680 CLS: PRINT"ACHIEVEMENTS" :PRINT: PRINT 
690 PRINT"DO YOU EARN MORE THAN $50,000 A YEAR?" :PRINT:GOSUB160 
709 IF B$a•N• THEN 730 
710 S•S-2 
720 PRINT"HIGH LIVING AND TENSION ARE OFTEN ASSOCIATED WITH WEAL 
TH.• :PRINT 
730 PRINT"DO YOU HAVE A COLLEGE DEGREE?": PRINT:GOSUB160 
749 IF es- ·N· THEN 799 
750 PRINT"EDUCATION IS SUPPOSED TO LEAD TO MODERATION.":PRINT 
760 S•S+l 
770 PRINT"DO YOU HAVE A GRADUATE OR PROFESSIONAL DEGREE?": PRINT: 
GOSUB160 
780 IF B$="Y" THEN S=S+2 
790 CLS: PRINT"ACHIEVEMENTS" :PRINT: PRINT 
800 PRINT"ARE YOU 65 YEARS OLD, OR OLDER, AND ST ILL WORXING?":PR 
INT:GOSUB160 
810 !FB$="Y" THEN S=S+3 ELSE840 
82~ PRINT"RETIREMENT SOMETIMES LEADS TO DEATH." 
830 FORI•lT04000 :NEXTI 
840 CLS: PRINT"HEREDITY": PRINT: PRINT 
850 PRINT"DID ANY OF YOUR GRANDPARENTS LIVE TO AGE 80 OR MORE?": 
PRINT:GOSUB160 
860 IF B$•"N" THEN 890 
870 PRINT"DID ALL 4 OF YOUR GRANDPARENTS LIVE TO AGE 80 OR MORE? 
" : PRINT:GOSUB160 
880 IF B$• "Y" THEN S=S+6 ELSE s-s+2 
890 PRINT"DID EITHER OF YOUR PARENTS DIE OF A HEART ATTACK OR ST 
ROKE BEFORE THE AGE OF 50?" :PRINT:GOSUB160 
990 IF es- •y• THEN S=S-4 
910 PRINT"DID ANY PARENT, BROTHER, OR SISTER UNDER AGE 50 HAVEl A 

HEART" 
920 PRINT"CONDITION OR CANCER - OR HAS HAD DIABETES SINCE CHILDH 
OOD?":GOSUB160 
930 IF B$•"Y" THEN S•S-3 
940 CLS:PRINT"HEALTH" :PRINT 
950 PRINT"DO YOU SMOKE CIGARETTES?":PRINT:GOSUB160 
960 IF B$• "N" THEN 1040 
970 PRINT"DO YOU SMOKE MORE THAN 2 PACKS A DAY?" :GOSUB160 
980 IF B$="Y" THEN 1020 
990 PRINT"DO YOU SMOKE l TO 2 PACKS A DAY ?" :GOSUB160 
1000 IF B$•"Y" THEN 1030 
1010 S•S-3 :GOT01040 
1020 S=S-8:GOT01040 
1030 S=S-6:GOT01040 
1040 PRINT:PRINT"DO YOU DRINK THE EQUIVALENT (OR MORE) OF A HALF 

PINT OF LIQUOR" 
1050 PRINT"PER DAY?" :PRINT:GOSUB160 
1060 IF B$= "Y" THEN S=S-1 
1070 PRINT" ARE YOU OVERWEIGHT?": PRINT: GOSUB160 
1080 IF B$•"N" THEN 1180 
1090 PRINT"ARE YOU OVERWEIGHT BY 50 LBS . OR MOR E?" :GOSUB160 
ll00 IF B$= "Y" THEN 1150 
1110 PRINT"ARE YOU OVERWEIGHT BY 30 TO 50 LBS.?" :GOSU Bl60 
1120 IF BS="Y" THEN 1160 
1130 PRINT"ARE YOU OVERWEIGHT BY 10 TO 30 LBS.?" : GOSUB160 
1140 IF BS="Y" THEN 1170 ELSE 1180 
1150 S=S-8:GOTOll80 
1160 S=S- 4 :GOTOll80 
1170 S=S- 2:GOT01180 
1180 CLS: PRINT• AGE": PRINT: PRINT 
1190 A• 30 
1200 PRINT"ARE YOU LESS THAN 30 YEARS OLD? " :GOSUB160 
1210 IF BS•"Y"GOT01320 
1220 PRINT:PRINT"ARE YOU BETWEEN 30 AND 40 YEARS OLD?" : GOSUB160 
1230 IF BS="N"GOT01250 
1240 A•39:S=S+2:GOT01320 
1250 PRINT:PRINT"ARE YOU BETWEEN 40 AND 50 YEARS OLD?" : GOS UB1 6 0 
1260 IF BS="N" GOTO 1280 
1270 A• 49 :S=S+3: GOT0132 0 
1280 PRINT:PRINT"ARE YOU BETWEEN 50 AND 70 YEARS OLD?" :GOSUB160 
1290 IF B$="N" THEN 1310 
1300 A=70:S•S+4:GOT01320 
1310 A•7l:PRINT:PRINT"I ASSUME YOU ARE OVER 70 YEARS OLD." 
1320 IF GS="M" THEN1360 
1330 PRINT:PRINT"DO YOU VISIT A GYNECOLOGIST AT LEAST ONCE A YEA 
R?" :GOSUB160 
1340 IF BS•"Y" THEN S•S+2 
1350 GOT01390 
1360 IFA<=40THEN1390 
1370 PRINT:PRINT"DO YOU HAVE ANNUAL MEDICAL CHECKUPS?" :GOSUB160 
1380 IF BS="Y" THEN S=S+2 
1390 IF (S >• 60) AND (S<65) THEN 1470 
1400 IF (S> • 65) AND (S<70) THEN 1480 
1410 IF (S>•70) AND (S<75) THEN 1490 
1420 IF (S >=75 ) AND (S<80) THEN 1500 
1430 IF (S>=80) AND (S<85) THEN 1510 
1440 IF (S>=85) AND (S<90) THEN 1520 
1450 IF (S>=90) AND (S <95) THEN 1530 
1460 IF S >- 95 THEN 1540 
14 70 B•26: Bl•35: G•l5 : Gl=l9: GOT01550 
14 80 B•36: Bl•4 7: G=20 : Gl=29: GOT01550 
1490 B• 48: Bl•60 :G•30: Gl=3 8: GOT01550 
1500 B• 61: Bl•74: G•39: Gl=52 :GOT01550 
1510 B•7 5: Bl=86: G•53 :Gl=69 : GOT01550 
1520 B•871 Bl•95: G•70 :Gl=87: GOT01550 
153 0 B•96: Bl=98: G•88 :Gl=96: GOT01550 
1540 B•99: Bl•99. 9: G•97: Gl=99. 6: GOT01550 
1550 CLS: PRINT: PRINT.YOUR CALCULATED LIFE EXPECTANCY rs• 1 SJ .YEAR 
s.• 
1560 IF S <A GOSUB1620 
1570 IFS<60THEN1600 
1580 PRINT1PRINT.AT THIS AGE, YOU WILL HAVE OUTLIVED •;e:•To•;sl 
; ., OF THE MEN• 
1590 PRINT.AND ·rG7•To•,c1,·, OF THE WOMEN.· 
1600 PRINT:PRINT:PRINT:PRINT"DO YOU WANT TO RUN THE PROGRAM AGAI 
N (Y/N) ?" 
1602 GOSUB 160 
1604 IF B$<> 11 Y" THEN END 

INMAC INTRODUCES 
THE SOLUTION TO YOUR MICRO SUPPLY 

AND ACCESSORY NEEDS. 
•One-Stop Shopping. This new catalog offers over 1,000 
products specifically for Micro Computers. Compatible w ith 
Apple, Atari , Northstar, TRS-80s and many others. 
•Convenient Ordering. By mail or phone, ordering supplies 
and accessories from this cata log w ill be quick and easy 
•Fast Delivery We'll ship your order within 24 hours from our 
distribution centers in New Jersey, California, Illinois and Texas. 
Overnight delivery ava ilable. 
•Top Quality Products. Virtually all our products are 
guaranteed for at least one year. Risk-free trial of any product 
for 45 days. 

Send for your FREE 
lnmac Catalog or ca ll 
(408) 727- 1970. 

e ln1nac 
Dept Micro, 2465 Augustine Drive, 

Santa Clara. CA 95051 ,,.-556 

TRS-80 
CASE 

ATTAC HE STYLE CASES FOR CARRY IN G ."- ND PROTECTING A COM· 
PLETE COMPUTER SET-UP . CONSTRUCTED OF THE HIGHEST QUALITY 
LU GGAGE MATERIAL WITH SADDLE STITCH ING WILL ACCOMMODATE 
EQUIPMENT IN A FULLY OPERATIONAL CO NFIGURATION ALONG WITH 
MANUALS. WORK ING PAPERS AND DISKS. NEVER A NEED TO REMOVE 
EQUIPMENT FROM CASE. SIMPLY REMOVE LID . CONNECT POWER AND 
OPERATE. LID CAN BE REPLA CED AN D LOC KED FOR SECURITY AND 
PROTECTION WITHOUT DISCONNECTING CABLES. FULLY TEST ED . 

e AP1015 Apple and Single Disk Drive ............. , ........ , .. ...... ... .... $109 
e AP102D Apple and Double Disk Drive ............ ... ....... .... , .... .. .... , 119 
e AP103M Apple, 9 inch Monitor and Double Drive ................... 129 
e RS201 TRS-80, Expansion Unit and Double Drive .. ,. ,,,., .. .... ,., 109 
e RS202 TRS-80 Monitor and Accessories ............... ... .. .... ... ,,, .,, .... 84 
e P401 Paper Tiger Printer .. ............... ..... ....... ...... .. .... ... ........ . ,, .. ,, .. .. 99 
e P402 Line Printer 11-Centronics 730 .................... ...... .. .... .. ,.,, ,, ..... 89 
e CC90 Matching Attache Case .. ... ... , .. ,, ............... , ... .... .. ,,,,,. ,, .... . , . .75 

v-1 99 CCJMPLIHR CASE COMPANY 
5650 IN OI ANA MOUN D CT COLUMBUS OHIO 43213 

{614 ) 868 -9464 
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$489.oo 
Save Even More 

THE EPSON MX-70 
REAL THING $389.00 
Yes this is the EPSON MX-80 printer NO FRILLS PRINTING 
you have read so much about. .. the 
one everyone's buying. Better get AT NO FRILLS PRICE 
yours while they are available at this FEATURES 
terrific price/ One of the most advanc- * Unidirectional printing 
ed 80 column dot matrix printers * 80 Characters per second 
available featuring the world's first * Bit-plot graphics 
disposable print head. There are lots of * Forms handling 
printers to choose from but. once you * Disposable print head 
have compared. you will find it hard * Adjustable tractor-type pin feed 
to pass up the EPSON MX-80. * Paper width 4 to 1 O inches 

F E A T u R E s * Inked ribbon cartridge with 3 

* OPERATING SYSTEMS 
DOSPLUS 3.3, 3.30 (spec. Mod I or Ill) 
..... . .. ..... .. .. ..... ... S89.95 
LOOS . . . . . . . . . . . . . . S l 35.00 
NEWDOS/80. . . . . ... S l 35.00 
TRSDOS 2.3 DISK & MANUALS l 7.95 
DOUBLE ZAP II. . . . . . .. S44.00 
Add 5 I . 2 5 per pound sli ipp1ng I 5 I .00 m1rnmum) . 

* DISKETTES!S·l/4 1n .. sohsectored. box o f 10) 

Cert. one side. single density ...... 529.95 
Cert. two sides. double density .... S39.95 

* OTHER SOFTWARE & BOOKS 
SCRIPSIT /disk). . . . . . .. 589.95 
SPECIAL DELIVERY ........... SI 19.95 
XTRA SPECIAL DELIVERY ...... S 189.95 
SUPER UTILITY ................ 539.95 
MICROSOFT BASIC DECODED & 
OTHER MYSTERIES 
................... . ......... )L::>.95 
TRSBO DISK & OTHER MYSTERIES .. S 19.95 
MAKE 80.. ........ . ..... 514.95 

million character life 
• Bidirectional Printing * Self test mode SPECIAL WORD 
• Logical seeking of shortest lines * Full 96 character ASCII PROCESSING 
• 80 Characters per second * Printing modes: normal & normal 
• 64 Block Graphic Characters expanded PACKAGE 
• Forms Handling Includes the followinq: Add 56.00 shipping /Cont. US) . Does nor include cable. See op-e Disposable print head posire page for ordering information. * EPSON MX-80 PRINTER 
• Adjustable Tractor-type pin feed * CABLE 
• Paper width 4 to 10 inches * SCR/PTS/T )disk) 
• Inked ribbon cartridge with 3 * SPEC/AL DELIVERY (disk) 

million character life ALL NEW! * freight and insurance. 
• Self test mode SPECIAL 
•Full 96 character ASCII with MX-80 F/T $ 

725
.00 

decenders All the features of the MX-80 
• Printing Modes: Standard. Double, plus friction feed. (Reg S9l 7.00) 

Emphasized and Double 

• ~~fe~~~~~ence ouality $ 5 99 •OO Order today from 
Add 56 .00 shipping !Cont. US) . Does nor include cable. See op-

~'~;;~S i;~; .. LIM--/TE_D_o_u_A_N_/T-/E_s ------dc=tU\:Ulili' 
EPSON CABLES, SOFTWARE Redbird Airport, Bldg. B 
TRS80 Cable (I & 111) ......... S29.95 & OTHER GOODIES P.O. Box 24829 
APPLE Cable & Interface ... . S96.00 * DRIVE CABLES Dallas, Texas 75224 v3a1 
RS232 Interface. . . . . . . . S69.95 2 0 · S24 95 Q • p 
Ribbon Cartridge, Black ...... s 13.95 3-Dnve ............. . ..... $29.95 See ppos1te age 
Interface & Cable (from Mod. I - rive · · · · · · · · · · · · · · · · · · · · 
K b d) $99 95 4-Drive .. . ..... ...... . .... S34.95 Q 

ey oar · · · · · · · · · · · · · · · · · Et nder Cable S 16 95 
ORDER TODA Yll x e s. · · · · · · · · · · · · ARocoMPs123 
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NEW LOW PRICES 
Thanks to you our sa les volume has 
al lowed us to cut costs 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. W e deliver ... and w e stand behind 
our products. AEROCOMP is the only 
manufacturer to offer FREE TR/ALI Buy 
Aerocomp drives today. You deserve the 
best. 

BEST FEATURES * Fast 5 ms. track-track access time. 
* Operates single or double density. * " FLIPPY" feature for lower media cost 

(40- 1 & 80- 1) . 
* Head load solenoid. * Disk ejector. 
* Easy entry door. * NEW EXTERNAL DRIVE CABLE 

CONNECTION. /no longe< need 10 <emove tne 

cove1 ro hoo " up caore) 

EPSON 
MX80 
PRINTERS 
$489.oo 

TRS80 Cable fl & Ill) .. ..... 529 .95 
APPLE Cable & Interface .. 596.00 
RS232 Interface . .. .. .. . .. 569.95 
Ribbon Cartridge. Black . . . 5 13.95 
Print Head (STD) .. . ... .. . 526 .95 

Add 56.00 shipping (Cont. U.S.) does not 
include cable. 
MXSO F/T 
All the features of MX80 plus Friction 
Feed. Shipping & cables as above. 

$599.oo 

.,.. See List of Advertisers on page 354 

TRS so· 

DISK DRIVES 
40&80TRACK 
as low asS 299.95 

ORDER TODA YI 
* 40-Track Drive . . .......... 5299 .95 * 80-Track Drive ............ 5429.95 * 40-Track 'HIPPY" Drive .... 5329.95 
* 80-Track " FLIPPY" Drive ... . 5449.95 * 40-Track Dual-Head Drive .. 5449.95 * 80-Track Dual-Head Drive .. 5579 .95 

All ~f)ove rlrives .:ire comple!(' w1tn sr!ver enclmurf:' oowe1 ~uppJy 
clncJ l''<l!.·rneJ t111ve c.,.,.01(-' conriewon 1 15 VA(. 50t60 H; 210 V '\( 
S0/60 H1 <'vilili!Ole on ~pec1a1 01rlt>r 

* 40-Track Bare Drive . . . 5269.95 * 80-Track Bare Drive . . . .. 5399.95 * 40-Track "FLIPPY" Bare Drive5299.95 * 80-Track " FLIPPY" Bare Drive54 J 9.95 

* SPECIAL PACKAGES* 
STARTER A . . . 5339.95 
40-Track Drive. 2-drive cable. TRSDOS 
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" Drive. 2-drive cable. 
NEWDOS/80 or LOOS. Freight & Ins. 

COMBO D .. . 5585 .00 
80-Track " FLIPPY" Drive. 2-drive cable. 
NEWDOS/80 or LOOS. Freight & Ins. 

COMBO E. . . . 5 709 .00 
Two 40-Track " FLIPPY" Drives. 4-Drive 
cable. TRSDOS 2.3 Disk & Mannual. 
Freight & Ins. 

COMBO F. . . ... 5999.00 
Two 80-Track " FLIPPY" Drives. 4-drive 
cable. NEWDOS/80 or LOOS. Freight & 
Ins. 

COMBO G. . .... 5909.00 
Two 40-Track Dual-Head Drives. cable. 
TRSDOS 2.3 Disk & Manual. Freight & 
Ins. 

COMBO H. . ... 51299 .00 
Two 80-Track Dual-Head Drives. cable. 
NEWDOS/80 orLDOS. Freight & INS. 
DOSPLUS available w ith any specia l 
package. 
AcdS 5 00 per drive fo1 sh1pp1ng & handing j(ont USJ 

FREE TRIAL OFFER 
Order your AEROCOMP Disk Drive and 
use it with your system for up to 14 
days. If you are not satisfied for ANY 
REASON (except misuse or improper 
handling). return it. packed in the 
original shipping container. for a full re­
fund . /loernl pac<age1 w<ll Oe perlo<atedl We have 
complete confidence 1n our products and 
we know you will be satisfied! ORDER 
TODAYll 
· iRS80 is TRADEMARK of TANDY CORP 

WARRANTY 
We offer you a I 20 day unconditional 
warrenty on parts and labor against any 
defect in materials and workmanship. In 
the event se rv ice. for any reason. 
becomes nescessary. our service depart­
ment 1s fast. friendly and cooperative. 

100% TESTED 
AEROCOMP Disk Drives re completely 
assembled at the factory and ready to 
plug 1n when you receive them. Each 
drive is I 00% bench tested prior to ship­
ment. We even enclose a copy of the 
test checklist. signed by the test techni­
cian. with every drive. AEROCOMP 
MEANS RELIABILITY!! 

ORDER NOWll 
To o rd er by ma il. spec ify M odel 
Number(S) of Drive. cable. etc. (above). 
enclose check. money order. VISA or 
MASTERCHARGE ca rd number and ex­
piration date. or request C.OD . ship­
ment. Texas residents add 5% sa les tax. 
Add s 5 .00 per drive for shipping & handl­
ing (Cont. US) . Please allow 2 weeks for 
personal checks to clear our bank. No 
personal checks wi ll be accepted on 
C.O.D. shipments-cash. money orders or 
certified checks only . You w ill receive a 
ca rd showing the exact C.O.D. amount 
before your shipment arrives. Be sure to 
include your name and shipping address. 
You w ill be notified of the scheduled 
shipping date. Your bank credit card will 
NOT be charged until the day we ship.!! 

DRIVE CABLES 
2-DRIVE . 
4-DRIVE. 

.. 524 .95 
. 534 .95 

WRITE AEROCOMP TODAY 
FOR MORE VALUES Ill 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 24 
FOR VISA I MASTERCHARGE I C.O.D. ORDERS 

California dial (800) 852 -7777 , Operato r 24 . Alasko 
and Haw aii d ial (800) 824·7919 . Operator 24 . 

TOLL FREE LINES WILL ACCEPT ORDERS OHLYI 

For Applicatio ns and Technica l information . coll 
(214 ) 337 ·4346 or drop us a cord . 

Dealers inqiries invited 

Ac=IU,Vlilil 
Redbird Airport, Bldg. 8 .,..387 
P.O. Box 24829 
Dallas, TX 75224 AROCOMP/23 

A ROCOMP/ 24 
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GRAPHICS 

Get quality graphs of math functions. 

Curve Plotter 
Steven M. Zimmerman, Ph.D. 
Craig Stanley 
College of Business 
University of South Alabama 
Mobile, AL 36688 

Your TRS-80 has the ability to 
draw quality graphics of 
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any mathematical function as 
good or possibly better than any 
draftsmen's. Our program will 
output to CRTs and hard copy 
printers, and includes scales for 
both. 

The graphic capacity of our 
TRS-80 interested us not only as 
visual attention-getter for 
games, but also as a useful tool 

** 
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~- ~- ~- LM l B 5. 000 

Fig. 1. Y = Tan(x) 
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in defining and describing equa­
tions and other mathematical 
functions. This program is the 
latest result in a long line of 
routines. Our earlier versions 
graphed somewhat faster than 
this version, but they lacked a 

tine can be invaluable for repre­
senting business and statistical 
data. 

It also demonstrates the con­
cept of mathematical functions. 
Any single variable function 
may be plotted in this program; 

scaling feature which allows . however, care must be taken to 
for function variations without ensure the function exists with­
changing it. This graphing rou- in the domain and range selec-
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Fig. 2. Y=xt2+ Y 



ted for the plot. The sine, cosine, 
and other trigonometric func­
tions make delightful graphics 
when plotted by this program. 

Program Output and Input 

The results of our curve-plot­
ting program may be outputted 
to either the CRT or printer. The 
curve is drawn on the CRT and 
then is copied on to th_e printer 
by a . screen-copying routine . 
Figs. 1 and 2 iire sample runs of 
the program. Fig. 1 represents a 
tangent function, while Fig. 2 is 
a second-degr.ee polynomial. 

The main input to be aware of 
is the equation of the line to be 
plotted. The user must enter the 
equation in the form: 1009 
Y = F(x). For example, to plot t~e 
line Y = 2X + 10, you must type: 
1000 Y = 2*X + 10, and then re­
start the program by typing RUN 
35. The range of values for X and 
Y for the fun.ction must also b,e 
inputted. It is possible to speci fy 
where the function does not ex­
ist, so care must be taken. If you 

4 . ~ 

4. 000 
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1590 
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2. ~14 
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2. ::.64 
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******* 
****:f;:**»:it: 

try to graph your function where 
It cannot be plotted, t hree 
asterisks will appear in the 
screen 's top righ t corner. When 
the plotting routine is complete, 
" Press Enter to continue" will 
appear at the top. In add ition to 
specify ing the domain and 
ra11ge, the user must also note 
the increment to plott ing. You 
shou ld experiment with this vari­
able to get an idea of wha\ value 
is needed for any given situa­
tion. If your increment value is 
too small , too few points wi ll be 
plotted and you wil l get nothing 
more than a few dots. On the 
other hand, if the range is too 
large, you will get a very dense 
iin.e. It may take awhile to draw a 
curve for very large increment 
values. 

The listed program for curve 
plotting is simple to use and is 
of enormous value in demon­
strating the TRS-BO's abi lit!es. It 
can also be valuable as an add­
on to yield a display of the re­
sults of other computer opera-

********'* 

********:t»: :t.:«Uit~:t*:4."**:.1i* :«*****'«"·ld1*****:t1"*1t :Jc:ft.1:~::4:~:i<*:fr:":~:.l::t.:t.:t::f:t::¥:11.+~.t.***:t:i; :. : 
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Fig. 3. Y = 1/x 

..- See List of Ad•ertlsers on page 354 

tions; we have used curve plot­
ting for a regression analysis 
program. The prog ram also 
proved enjoyable as a computer 

demonstration to an algebra 
class, and we had no trouble 
showing the shape of different 
distributions.• 

Program Listing 

10 CLEAR 500 :C LS :REM "CURVE" 
2 0 CLS : ONERROR GOT0 4000 : PRINT "CURVE PLOTTER" : PRINT"DEVELOPED BY " 
: PRINT "STEVEN M. ZIMMERMAN , PH .D . AND CRAIG STANLEY 1 980 " : I =0 
30 INPUT" DOES LINE 1000 CONTAIN YOUR FUNCT ION (Y/N) "; Y$:IFY$="N " 
END 
3 5 INPUT" PRINTER(Y/N) "; P $ : INPUT" INCREMENT (1 00+-) " ;JJ 
40 GOT020 35 
10 0 0 Y= l /X 
1 01 0 GOT0 21 2 5 
20 3 5 INPU T 'LOWER AND UPPER LIM I TS OF X" ;SX, TX 
20j6 INPUT" LOWER AND UPPER LIMITS OF F ( X) ";SY , TY 
20 4 0 CLS:FORI= 4T043 : SET(l 8 , I) :NEXT 
2050 FORI=l 9T01 25 : SET (I, 43 ) : NEXT 
207iJ !=7: FORJ=6 4T08 32STEP 1 28: I=I-l: PRINT @J , (SY+ I* (TY - SY) / 6) ; : NEX 
T 
~~80 I=-1 : FORJ = 970T01 01 5STEP9 : I =I+ l : PRI NT@J , ( SX+I* (TX- SX) (5) ; : NE 

2090 GOT02 115 
2100 PRINT@22 , " PRESS ENTER TO CONT I NUE "; 
2110 Q$= INKEY$ : I FQ$= " "THEN2100ELSE2 0 
211 5 S=(TX - SX)/J J 
21 20 FORX=SXTOTXSTEPS : GOT0 l0 0 0 
21 2S E=23+ ( (X- SX ) /(TX- SX) ) * 93 : F=40 -((Y-SY ) / ( TY- SY)J*3 7 :I FE>5ANDE 
<126THENIFF>0ANDF<45 SET( E , F) ELSE PRINT@6 l , " ** *"; : FORL=l TOl0 : R= 
RND (l00 ) :NEXTL : PRINT@G l , 11 11

; 

2130 NEXT 
2200 IFP$ <> " Y"THEN2100 
3000 LPRINT " " 
3010 E$= " #Ii . Ii": FOR! =2T043 : J= 42 - I : IF! <43 LPRINTUS I NGE$ ; ( SY+J* ( TY 
- SY) /3 9) ; : 
302 0 FORX= 0TOl l 0 STEPl. 6 
3030 IFPOINT(X , I)°THENLPRINT "*"; ELSE LPRI NT" "· 
3040 NEXTX:LPRINT " ": NE XT! . 
3 050 FOR! =0T06 : G (I +l ) =Sx+I * ( TX- SX I / 5: NEXT 
3060 E$=" . #1# , #1#.#11 1#1 , 111.##1 1#1,1#1.111 1#1 , 111. 
1#1 111 , 1#1.11# 111 , 1#1 " : LPRINTUS ING E$ ; G ( l ) , G( 2) , G ( 3 ) ,G( 4) , G ( 5 
);G(6) : GOT02100 
4000 RESUME 2125 

TIME ••• 
METHUSELAH '" has time for you 

and your TRS·SQ° 

The name Meth uselah has a lways been associated with long life. The Methusela h 
computer clock board with its 24 h our clock a nd its perpetua l calendar is indeed wor thy 
of the title. Methuselah puts state of t he art tech n ology into action with the on board four 
yea r li th ium ba ttery back·up to keep it running even when your computer is off. Tha t 
means no more fooling a round with th e software or ha rdware "clocks" that become Ri p 
Van Win kles wh en th e computer is reset or tu rned off. 

Methuselah has ma ny other timely feat ures. Softwa re patch es keep the DOS and BASIC 
time a nd clock comman ds tick in g. On ly two screws mount Methusela h inside th e'expan· 
s ion in terface without soldering, clipping, cutt ing, or jumpering. There is eyen a s pare 
1/ 0 port and four differen t interru pts avail able for people wh o l.ov·e to tinker. 

SPECS: MM/ DD/ YY, HH :MM :SS a nd day of the week. !"our year lithium battery 
back-up. Crysta l cont ro lled timing (adjustable 32.768 oscillato r). Twenty fo ur 
hour clock and perpetua l calenda r . · 

Send check or money order to: 

[[]~[[D 
NDM DESIGNS v1 35 

633 0 W. No rth Ave. 

Wa uwatosa, WI 53 21 3 

( 4 14) 259 - 0 120. 

0 R e ~ T. M hnd1 Cor p, 

M-S l . . .. $97.00 
(add $4.50 P a nd Ii ) 

S·S l . $17.50 
(add $2.50 P a nd H) 
(I f you wish to use Methusela h 
a nd the RS-232 board (26-1145) 
together, order th~s opt ion wh ich 
incl ud es a n ew cover an d con· 
nector .) 
WI res iden ts add 4% sales tax. 

M ETHUSELAH I s a 

trade mark o f NOM Des ign s 
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CONSTRUCTION 

Manipulate the print density on your line printer. 

Width Control 

Jim Barbare/lo 
RD #1, Box 241 H. Tennent Rd. 
Englishtown, NJ 07726 

The TRS-80 microcomputer 
and Radio Shack's serial 

line printer can team up to 
create a quality, low,cost busi­
ness computer system. This 
system has one drawback, how­
ever. The printer (actually Cen­
tronics' Model 779 built for Ra­
dio Shack) has a character width 
control which is a continuously 
variable potentiometer. Once 

disturbed, readjusting the con­
trol to the exact previous setting 
is almost impossible. Thus, if tab 
positions must correspond to 
exact distances on the line (as 
with forms), the printer is virtu­
ally unusable. 

What we need is a control to 
set exactly repeatable character 
widths (or print density). Also, if 
a variety of print densities is 
available, a visually pleasing 
product can be printed with in­
termixed character sizes. (Note: 
The character sizes will be iden­
tical in any given line but can 
vary from line to line.) 

Fortunately, the printer de­
sign affords easy modification 
for such a facility . One approach 
is to replace the current control 
with a multi-position rotary 
switch. A 12-position switch will 
allow selection from 12 different 

-HARDWARE MOD 

S1 =Single pole, 12·posltlon rotary switch (such as Radio Shack 275-1385) 
R = 4.7 Kohm, 1/4 watt, :t 10% resistor (12 Required) 
Misc: four-ft. wire (approximate), solder, etc. 

-SOFTWARE MOD 

R1 =8.2 Kohm, 1/4 watt, :t 10% resistor 
R2=15 Kohm, " · 
R3=27 Kohm, " 
R4= 10 Kohm, " 
D1,D2= 1N4138or1N914 silicon switching diode 
IC1 =4001 quad 2-IN NOR CMOS IC 
lc2,lc3 = 4013 dual D flip flop CMOS IC 
IC4 = 4016 quad analog switch CMOS IC 
Misc: 16-ft. wire (approximate), PC or wire wrap board, four IC sockets, solder, etc. 

Table 1. List of Materials 

258 • 80 Microcomputing, September 1981 

print densities and will require 
12 resistors and some wire. 

Another approach is more 
sophisticated, utilizing four 
CMOS ICs in an external circuit. 
It does, however, allow software 
selection from seven print den­
sities. By including the LPRINT 
CHR$(X) statement in your pro­
gram (where X can vary from one 
to seven), the print density will 
be changed automatically. Any 
number of LPRINT CHR$(X) 
statements can be included in 
the program to continually 
modify the print density. 

The two approaches can be 
combined in a small cabinet, 
and a single DPDT switch can 
select either the hardware 
(rotary switch) or software (ex­
ternal circuit) control. 

R 

R 

R 

R 

10 

R 

R 

The Hardware Approach 

The service manual provided 
with your printer contains a 
wealth of information. One such 
tidbit is the printer schematic 
diagram. A look at this diagram 
reveals that the print density is a 
direct function of the frequency 
of oscillation of ME1, a 555 timer 
IC. This frequency is varied by 
adjusting the 50-Kohm potentio­
meter R25. An alternate method 
is to replace R25 with a rotary 
switch that selects discrete 
resistance values. Since any 
given switch postion will always 
provide the same resistance 
value, the oscillation frequency 
(and thus print density) will 
always be the same. 

The diagram for this sirnple 

R 

R 

R 

R 

R 

SI 

TO Rl6 /R25 
JUNCTION 

TO Rl 5/R25 
JUNC TI ON 

SI~ 12 POS Ill ON ROTARY 
SWITCH 

R ~ 4.7Kfi, l/4W, 10% RESIS T OR 

Fig. 1. 



,--------------- ----- ------------ - -, 
TO Rl6/ puter pulses the data strobe line 

low to alert the printer to accept 
the data. 

v. 
R25 JUNCT ION FROM DATAI 

(R57) ~~------"' 
,--- --; ;---i 

ir---------'1 __ -"ic 1 I RI 

FROM DATA2 
IR58) )----1---"i 

FROM DATA 3 
tR59) )--~-1---"i 

I 8. 2K 

I 
I 
I 

R2 
15K 

R3 
27K 

~-----4----'--'l TO Rl5 / 

Since the ASCII codes 1 
through 7 have no function in 
the 779, they can be used for 
print density control. In this 
mod, data lines one, two and 
three are connected to the D in­
puts of the 4013 CMOS D flip 
flop's ICs. When the common 
clock line strobes high, the data 
is latched into the flip flop. It 

will remain there until another 
clock pulse is generated. Data 
lines four through seven are 
connected to NOR gates in the 
4001 quad 2-ln CMOS NOR IC. If 
any of the data four through. 
data seven lines go high, the 
output of IC1 C is held low. When 
the data strobe line pulses low, 
the IC1 C output will not change. 
Thus, when a character code 
greater than seven is on the data 
lines, the clock is inhibited. If 
the data character code is seven 
or less (data four through data 
seven equals zero), the output of 
IC1 C will generate a positive 
clock pulse when the dat a 
strobe line pulses low. Thi s will 
latch in the new information. 

I A25 JUNCTION 

I 
V• I 

~TO R571 I +5V JUNCTION n TO±OV 

119 SOFTWARE CONTROLLER I 
I L ___________ _ _ _____ ____________ J 

modification is shown in Fig. 1. 
Note that all resistors are 4.7 

Kohms, 114 watt, ± 10 percent. 
As the switch is rotated from 
position one to position 12, the 
total resistance presented to 
the printer increases in 4.7 
Kohm steps until , at position 12, 
the total of 56.4 Kohms pro­
duces the largest print density. 

The modification begins by 
removing the two screws secur­
ing the printer's rear cover. Next, 
remove the two screws securing 
the PC board and the two 
screws securing the heat sink 
attached to the rear of the PC 
board. (Removal of the PC board 
is pictured in the service manu­
al.) Finally, remove all connec­
tors to the PC board (they are 
keyed, so you cannot reconnect 
them improperly) and remove 
the PC board from the printer. 
Unsolder and remove the print 
density pot R25. Solder a long 
length (two feet or so) of wire to 
each of the two R25 PC pads as 

Fig. 2. 

indicated in Fig. 6. Then reinstall 
the PC board. Pass the wires 
through the former access hole 
for R25 in the rear cover and 
secure the cover. 

Wire a 12-position rotary 
switch as indicated in Fig. 1. 
Connect either lead form the PC 
board to the rotary switch's 
rotor contact, and the other lead 
to the switch lug corresponding 
to position 1. You may fabricate 
a switch holder from a small 
piece of aluminum and mark the 
positions with transfer type let­
tering . Mounting the switch near 
the front of the printer makes it 
easily accessible. 

Prior to printing, rotate the 
switch to the appropriate print 
density setting . Your program 
may include a variation of the 
program line: 5000 CLS:INPUT" 
PLACE PRINT DENSITY TO 9. 
PRESS ENTER WHEN READY"; 
BL$. In this way, you will be 
alerted to adjust print density 
before printing begins. An exam-

TO HARDWARE MOD 

SI-ROTOR S I-POS ITI ON I 

T l .. 
TO Rl6/R25 JUNC TION ~(---\_,,-------\ MANUAL 

!PRI NTER) 

l 
R I 

l"AUTOMATIC" 

R3 

TO SO FT WARE MOD 

Fig. 2a 

) TO Rl5/R25 JUNCTION 
!PRINTER) 

pie of the different print den­
sities are provided in Fig. 3. 

The Software Approach 

It is more desirable to allow 
the program to directly control 
print density without your inter­
vention. The circuit shown in 
Fig. 2 will automatically change 
the print density when the 
LPRINT CHR$(X) statement is 
executed. As indicated in the 
service manual, a print com­
mand causes the computer to 
place data on lines 1 through 7. 
After about one µs, the com-

nns IS Ill ooru If PRIHT OOISilV 11 
THIS IS Ill OOfli If PRIHT tm!TY 11 
THIS IS ffl EXffft£ (f F1l!llT OENSITV t 2 
THIS IS ffl Eml'lE (f F1lillT OENSITV t 2 
TH IS IS Pll EXfm..E Cf PRlllT DEHS IT'I t J 
THI S IS Pll Dm'LE Cf PRltlT DEl-ISITY t J 

The output of the three flip 
flop latches controls three CMOS 
analog switches (314 of a 4016 
CMOS quad analog switch). For 
a 1 input data, the latch output 
will be a 0. This 0 opens the 
switch so that the timing resis­
tor paralleling the switch is con-

THI S 15 ~ EXAMPLE Of PRINT DENSITV I 4 
THIS IS ~ EXAMPLE Of PRINT DENSJTI' I 4 
THIS IS AN EXAMPLE OF PRUIT DENSITY I S 
THIS IS AN EXAMPLE OF PRINT DEllSITY I S 
THIS IS AN EXAMPLE OF PRINT DENSITY ti 6 
THI S IS RN EXAMPLE OF PRINT DENSITY II 6 
THI S IS AN EXAMPLE OF PRINT DENSITY II 7 
THIS IS AN EXAMPLE OF PRINT DENSITY II 7 
THI S IS RN EXAMPLE OF PRINT DENSITY II 8 
THIS IS RN EXAMPLE OF PRHlT DENSITY II 8 
THIS IS RN EXAMPLE OF PRINT DENSITY II 9 
THIS IS AN EXAMPLE OF PRINT DENSITY II 9 
THIS IS AN EXAMPLE OF PRINT DENSITY # 10 
THIS IS AN EXAMPLE OF PRINT DENSITY II 10 
THIS IS AN EXAMPLE OF PRINT DENSITY # 11 
THIS IS AN EXAMPLE OF PRINT DENSITY # 11 
THIS IS AN EXAMPLE OF PRINT DENSITY # 12 
THIS IS AN EXAMPLE OF PRINT DENSITY # 12 

Fig. 3 Example of Manually Selectable Print Densities 
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nus Is ft! Emf'lE (f PR ll!T D£NSl1V I 1 
llH S .IS I'll E>Wl'l..E Cf PRINT DENSllV I 1 
THIS JS AN EXAMPLE OF PRINT DENSITY I 2 
THIS JS RN EXAMPLE OF PRUIT DEllSITY I 2 
THIS IS RN EXAMPLE OF PRINT DENSITY # 3 
THIS JS RN EXAMPLE OF PRINT DENSITY # 3 
THIS IS AN EXAMPLE OF PF~INT DENSITY # 4 
THIS IS AN EXAMPLE OF PRINT DENSITY # 4 
THIS IS AN EXAMPLE OF PRINT DENSITY # 5 
THIS IS AN EXAMPLE OF PRINT DENSITY # 5 
THIS IS AN EXAMPLE OF PRINT DENSITY tt 6 
THIS is RN EXAMPLE OF PRINT DENS ITY # 6 
THIS IS AN EXAMPLE OF PRINT DENSITY • 7 
THIS IS RN EXA~PLE OF PRINT DENSITY # 7 

Fig. 3a Example of Software Selectable Print Densities 

10 REM•+<******+***,..****>f•*******,..**'*'******+***>+<*******""'•'+***'******* 
20 RE M=+<>+<**** PROGF~AM T O OE MON:=. TRA TE SOFHlARE COtH RO L *>t<*'*'* '*' 
30 REM* ... ,.. ,.,,..,.. OF CENT ROH I CS 779 SER I AL L I ME PR t tHER 
40 REt·l<tt***'*' '*' US IMG THE 779 S OFTMAF£ CONT ROLL ER 
50 REM:t::+<**** JAMES J. 8AR8ARELLO 1.2 OCTOBER 1.979 >t<>t<:.tc>t<>t< >t< 

60 F~EM***,..,..*,..******'*' **>f• >+i:.+<>t"*'****+****+***+*++=+<****,..>t<+:+<>f< >t<>t<:t:ll<+* •+< >+<+>t<>t< 
71Zt REM 
81Z1 FOR I = l TO 7 
90 FOR J = :l TO 2 
100 LPRIMT CHR$( I ) 
1 1.8 LPRINT "THIS I S AN E XAMP LE OF PRINT DE NS ITY #" ; I 
:120 NC:X T J , I 

TO: 

Fig. 4. 

88 MI CF~CrCOMPUT l NG 
PETERBOROUGH, n H. 03459 

+ 5V 

Fig. 6 

J IM BAREARELLO 
R. D. lt1 BOX 2 41H THJHEHT ROAD 
Et-JGLl SHTOlolt·l N. J . 07726 

C•EAR .JIM : 

HE 1-!0ULD Ltl~E TO UlFOF:M ALL THE HOBBl' I STS Ifl ENGLI SHTOHN THAT OUF: MAGAZ HlE 
IS OFFERlllG A SPECIAL t'lSCoum FOR A LIM ITED Tll"l E TOHCQUAitH 't'OU \./ITH Afl EXCIT HlG 

Fig. 7 Example of Form Letter Using Software Print 

Density Control 

10 LPF~ HIT " " ; CHR:f.(10) : LPR HIT CHR:t <1 38) 
20 LPF: ItlT CHR:f ( {) : LPR HIT TA£ C~3) ; "80 MICROCCiMPUTHlG " 
30 LPR itlT CHR!(3 ) : LPR W T TAB<38) ; "PETERBOF:OUGH, M. H. 03458" 
5(1 LPRINT STRIIJGH3. ES) 
6(1 L! !=-'R!llT CHRH2): LPR IMT "TO : " 
?U READ fl$, B:f., C:t 
80 LPRHIT CHF;"! ( 5) : LPRHIT H:f.; Lf'RINT 8J : LPRINT r:t : LPR IMT STRIMG:f(2,i38) 
90 FOR l =:t TO 12- IF i"ll[):f(fl:t, 1.1 ) =" "THEii l=l-1 ELSE tlEXT 
95 LPRillT CHR:f:(7 ) 
100 LPF:rm " [!EAR "; LEFU(A$, J) ; " :" : L PR HIT CHF:1(4) : LPRINT CHR:f.<138) 
110 FOR 1=1 TO 30 : IF MlD:t ( C.r., L .l ) =" " THEii l = l -! ELSE NEXT 
120 LPRllH • HE HOULD lll'.E TO JUFOl'<f-1 Rll lHE H088\'1$TS IN ";lEFTHC:f, !); • THAT OIJR l"\f!GflZUIP 
EO U-"R !NT " IS OFHR IUtJ A SPESlAL DISCOU.'IT FOR A LlMlTED THIE TOilCOUA l~H \'OU !HTH Al l EXC !Tlllti"· 
5Q(I DATA J ll-1 BHF:BP.F:ELLO, R. D Ill BOX 24:1H TEHHEIH ROF!D, EflGLISHTOlltl 11. J. 07726 

Fig. 8 Program Used to Produce the Form Letter 
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~~: 0§H ?C:i1 ~~. ~1c_c; ~lJO> 
~Rl6 . 002 

Q 779 SOFTWARE CONTROL Q ~01 

TO Rl5 /R25 JUNCTION 

JI 

r:l D uo 
o-R3 -o !B R2 

1
1 IC4 

RI 

j 
e 0 

GND TO Rl6 / R25 JUNCTION 

Fig. 5 

FROM 
R 151R25 
JUN CTION 

NOTE : R25 
REMOVED 

0 

FR OM 
Rl6/R25 
JUNCTION 

nected alone in the timing resis­
tor chain R1 , R2, R3. Conversely, 
a zero data input causes the cor­

responding switch to be turne.d 
on, effectively shorting the as­
sociated timing resistor. In this 
way, seven discrete timing resis­
tance values (binary 001 through 
111) can be realized. The resistor 
values indicated provide dis­
crete resistance steps of ap­
proximately eight Kohms and 
maintain the 50-Kohm total re­
sistance formerly provided by . 
R25. Power for the circuit is pro­
vided by the printer. 

The circuit shown in Fig. 2 can 
be reproduced on a wire-wrap 
board, or a PC board can be fab­
ricated usinlJ the pattern provid­
ed in Fig. 5. In any event, sock­
ets should be used for the ICs. 
Follow the procedure outlined 

above in the hardware approach 
for rerT)oving the PC board, R25 
and attaching the two new leads 
in R25's former position (see 
Fig. !)). Place the printer PC 
board, component side µp, in 
front of you with the printer 
cable connector facing you . 
Tack solder a long length (one 
foot or so) of wire to each resis­
tor and the PC foil trace as 
shown in Fig. 6. After identifying 
each lead, resecure the PC 
board, route the wires through 
the printer rear cover and secure 
the cover. Finally, connect the 
identified leads to the modified 
PC board. The modified PC 
board should be housed in a 
suitable external case. 

The use of the software mod 
and an example of the different 
print densities obtainable are 
provided in Figs. 4, 7 and 8. 

Combining the Two 

Since both modifications con­
nect to the R151R25 and R161R25 
junctions, either can be selected 
with a DPDT switch. The sche­

matic diagrams of such a switch­
ing system are shown in Fig. 2a. 

Before You Begin 

If your printer is less than 90 
days old, it carries a warranty . 
Any modification to the printer 
could void that warranty .• 



PROVEN MONEY MAKERS FOR YOUR TRS-80* 

MAIL LIST SYSTEM $69.95 
Many businesses require a mailing list. Most use a c lumsy, hard 
to edit, and expensive mechanical system to generate addresses. 
This lucrative market is ripe for the pi cking if you have a 
convenient to use and fast mailing list program . Our sys tem w ill 
accomodate almost any "custom" requirements of a customer 
and is lighteni ng fast. In addition , the program is easy for your 
non-computer type employees to use. A glance below will show 
that we nre light-yea rs ahead of any other sys tem in options, 
speed, and sheer vo lume of names handled ... but don ' t let that 
fool you . Thi s system ca n be used ju st as eas ily on one di sk for a 
sma ll Chri stmas ca rd list. 

• M a intain v irtually an infinite number of disk s all in con­
tinuou s alph. or zip order. .. essenti al for large lists. 

• Sort 2320 entries (2 fu ll 40 track double density disks) in 
on ly 32K or an incredible 4640 entires (2 full 80 track 
double density disks) in only 48K! ... M ade possibl e with 
our unique date compress ion tec hniques on the Model 111 . 

• Super fast sort by alph. or zip order (8 sec. for 1000 
entries) .. both orders ca n exist simultaneously on di sk. 

• High speed recovery of entries from disk ... speed of sort is 
mea ningless if retreival from disk is slow ... ours pulls in 
over 11 per sec! 

• In z ip orde r all ent ri es with sa me zip code are also 
arranged alphabetica lly . 

• Fou r digit z ips have a leading " O" appended on labels. 
• Backup data disks are eas ily updated as entri es are 

crea ted, edited, or sorted ... ex tremely useful 1 ! 
• Optiona l reve rsa l of name about comma fo r that non­

computer, personali zed look. 
• Master printouts of your list in several formats (not ju st a 

rehas h of the labels). Optionally continuous or page 
oriented .. . Your customers wi ll want thi s! 

• All 0 's in address labels are replaced by eas ier to read O's. 

• A ll labels optionally support an " Attn ." line. Indi vidua l 
labels ca n be printed to the attention of severa l peop le 
at a given address while the address is sto red on ly once 
on disk ... saves memory o n disk . 

• M any user defined fi elds with p lenty o f opt ions fo r 
simultaneous purgin g and se lec tin g ... eve n all ows for 
in equal ities ... powerful and easy to use I! 

• Continuous sc reen display of how many addresses 
current ly printed. 

• Eac h disk entry automatically " remembers" how many 
mailings have been made for th at parti cu.l ar entry ... Ca n 
be tied in with purge/se lect. 

• Pr im aril y written in BASIC for easy modi f ica ti on .. 
embedded mach in e code for those speed sensitive area s. 

• Minor custom c hanges done by us free of c harge. 
• Editing is simple and fast. .. direc t access or automatic 

alphabet ical search. 
• Deleted entries ha ve " ho les " on di sk fi ll ed automati ca lly 

... and alph . order is still mainta ined I 
• Test label printing lets you make hori zontal and vertical 

adj ustments with ease. 
• Optional " one time" mailing for some se lected entri es. 
• Extensive use of error traps (both operator and machine 

induced) ... even recovers from a power failure du rin g a 
printout! 

• Extensive documentatio ns manua l avai labl e separate ly 
for $3.95. 

• Hardware requirements .. . 32K, virtually any printer, and 
either one or two disk drives . 

Precision 
Prototypes 

..- Seo List of Advorllsors on page 354 

410 E. Roca 
Refugio, Tx. 78377 

(512-526-4758) 
v' 435 

*Tandy Corp. Trademark 

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 already subscribe 
to more expensive (but inferior) computer analysis services of 
thei r scouti ng reports. Using such a service, a coac h will typically. 
have an opponent scouted several times prior to actually playing 
them. This series of programs was written to the specifications of 
a coac h with two state championships to his credit. As a result, 
the emphasis is on producing statistics that will help in predict­
ing what the opponent will do in a given situation ... This is a 
sophisti ca ted set of programs fully equivalent to that used by 
professiona l football teams . 

• Sepa rate and detail ed analysis of running, passing, and 
k icking 

• Pass ing and running tendan c ies by fi eld position . 
• Po int of at tac k tend ancies and statistics for runs . 
• Tend ancies and statistics fo r wide/short side, weak /s trong 

side, and lef t/right run . 
• Eac h analysis ca n be brok en down acco rding to forma-

tion, down, and yards to go. 
• Allows fo r up to 5 games to be ana lyzed simultaneously. 
• Convenient disk storage of plays and games. 
• Extens ive error traps ... won ' t let you make an error . 
• Two actual games (almost 100 plays) on disk to facilitate 

you r lea rning and eva luation. 
• Extensive documentation ava ilabl e separate ly fo r $3 .95 

... even inc ludes some advertis ing and pri ce sa mpl es to 
help p lan your promotion . Also inc luded are some sa mple 
p rintout s. 

• H ardware requi rements .. 32K, 1 disk driver and printer. 

Interfaces to your own 
bas ic prog rams ... so rt with 
the speed of machine code 
but with the co nvenience 
of bas ic. You don ' t have to 

FAST SORT 
$19.95 

know assembl y language programming to use these two 
programs. Ju st use your di sk to merge our short basic prog rams 
(with embedded mac hine code) with your own bas ic program. 
Fo ll ow our simple instruc tions to pok e onl y 2 values before 
making the user ca ll from basic. The pokes will set up a sort for 
string, integer, single, o r double prec isio n arrays . A lso ascending 
or descending order is controll ed by a sin gle poke. Use one of 

two programs to so rt arrays' of the form A(1 J or A(Q(1 )) ... The disk 
inc ludes six simple basi c programs that are ready to merge with 
the mai n sort programs . Use them for learning and evaluation .. 
Also inc luded is a ready to use basic program (already merged 
with the ORDER program). Use it to obtain a printout of 
alphabeti zed names. 

Sample Sort Times 
8 sec. for 1000 dbl. prec. numbers .. . 50 sec. for 5000 integers . 
Time fo r alphabet iz ing (string sorting) is comparable but 
depend ent on the length of the strings . 

Loan amortization sche­
dules are a must for banks, 
S & L institutions, and ac­

LOAN AMORTIZATION 
$19.95 

counting firms . You will be (Tape only for Model I & Ill) 
able to charge $5 plus per schedule. Multiply that times the 
number of all loans your clients make per day ... easiest money we 
know ofL .. runs in about 2 minutes and achieves pin point 
accuracy with a built in calendar. 

•Specify Model I or Ill when ordering. 

• All programs supplied on disk 
except loan Amortization 

• Add $1 .50 for postage and handling. 
• Texas residents add 5% . 

Visa 

• 
Mastercharge 

• 
C.0.D. 
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APPLICATION 

Computerization of the sport of kings. 

Equine Equation Evaluation 
Raymond J. Herold, CCP 
8363 Shady Grove Circle 
Manassas, VA 22110 

You can go to any racetrack 
in the country and eaves­

drop on the inevitable debates 
going on among the small 
groups of horseplayers, and the 

Enter Race Information 

Race Number? 8 

topic is always the same. 
George likes horse number 
three because it has the best 
clock times. Fred likes the num­
ber five because of its last race. 
Tom thinks a betting coup is in 
the works involving number sev­
en. John insists that number 
nine is the class horse in the 
race and his friends are wasting 
their time. Once the race is over 

Number Of Horses In Race? 9 
What Is The Distance For This Race? 7F 
What Is The Track Record For This Distance? 121 
Use Class Ratings In The Analysis-(Y) or (N)? Y 
Use Track Variants In The Analysis-(Y) or (N)? Y 
Use Subjective Data In The Analysis-(Y) or (N)? Y 
Use Workout Times In Analysis-(Y) or (N)? Y 

Is The Above Data Correct-(Y) or (N)? Y 
- Track Bias Adjustment-
(0) = None 
(1) = Inside 
(2) = Middle 
(3) = Outside 
Which One? 1+-

Fig. 1 

..... Horse Number 1 ..... 

Number Of Times Raced This 
Year? 14 

Number Of Times Finished 1st 
Th is Year? 2 

Number Of Times 2nd Or 3rd 
This Year? 9 

Total Earnings For The Year? 
20235 

Enter Weight To Be Carried? ~ 
112+-

Fig. 2 
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and the winner determined, the 
horseplayer with the winning 
ticket gladly recaps the reasons 
for his brilliant selection. Yet , no 
one is listening because there's 
only 15 minutes before the next 
race, and another selection 
must be made. The debate 
starts anew. 

Although not generally 
known, horse racing is the most 
widely attended spectator sport 
in the country. Attendance in 
1979 was over 77 million, with 
baseball a distant second. In the 
case of football, basketball and 
other sports, predicting a winner 
means sitting through three 
hours of play before knowing 
the result. With horse racing, the 
analysis, selection and result is 
accomplished in rapid-fire suc­
cession usually 10 times or 
more in three hours. 

This program will hopefully 
aid each individual horseplayer 
in making more informed deci­
sions during his or her excur­
sions to the racetrack. 

The system is primarily based 
on the philosophy of speed han­
dicapping. However, provisions 
have been included to take into 
account all factors that could in­
fluence the outcome of a race. 
Through the use of optional 
data entry categories, handicap­
pers who wish to account for 
criteria such as class, trainer 
and jockey ratings, track biases 
and stretch running horses will 
be able to do so. As with any 
type of forecasting, the more 
data available for the analysis, 
the more accurate the result. 

The use of different options also 
provides each handicapper with 
the ability to tailor use of the 
program along lines approach­
ing his own handicapping tech­
niques. 

The program was written for 
use on a TRS-80 Level 11 , with a 
minimum of 16K. The Microsoft 
Basic code should be relatively 
easy to transfer to other ma· 
chines with a little effort. Data 
entry is self-explanatory, with 
examples given in most cases. 
Editing routines have been in­
corporated into the program to 
ensure data integrity whenever 
possible. The ability to read the 
charts in the daily racing form is 
assumed. 

Handicapping Strategy 

The nucleus of the analysis 
done by this program is based 
on speed figures. However, any 
kind of information given to the 
program is acted upon. To para­
phrase an old saying: " Handi­
cappers do not live by speed 
alone". Criteria such as class 
and track bias will have a defi­
nite effect on the outcome. 

The biggest problem with 
most computerized handicap­
ping systems is that they tend to 
be too narrow in approach. In an 
attempt to speed data entry for 
a race, some systems only re­
quire speed rating and distance. 
Others only accept data for the 
last race the horse ran. This kind 
of system disregards such fac­
tors as weather and track condi­
tions, among others. If horse A 
runs six furlongs in 1:12 on a 



16K MEMORY ................... ONLY $19.95 
For TRS-80 Keyboard or Expansion 
interface. KEYBOARD requires jumpers: 
$2 .00 Extra. These are 200 ns tested RAM 
for the TRS-80, APPLE or EXIDY. 

DISK DRIVES for the TRS-80 OR PMC-80: 

o e co p e e with powe su pp y 
and chassis. They may be used with existing Radio 
Shack drives on the sa me ca ble ' 40 track d rives 
sto re 102K by tes single density. and 175K double 
den sity . 80 track drives have 175K si ng le density 
and 345K dou ble density' All d r ives gua ran teed 90 
days . one year on power su pply . 

40 track MPI drives . . ............. . ... .. $319.95 
40 track TEAC drives .......... . .. . . .... $315.95 
40 track TANDON drives ..... . . . ..... .. . $319.95 
80 track MPI drives .. . ....... . . . . .. . . .. . $449.95 
80 track TEAC_drives . . ... . .. . . . . .... . .. $429.95 
2 drive cable . .. .... ... . .... .... . .. . ... . $ 25.95 
4 drive cable . . . . . . . . . . . . . . . . . . . . . . $ 39.95 
NEWDOS 80 VER. fl . .......... .. .. .. . ... .. $139.95 
NEWDOS 80 VER. I Special sales price. 
Limited Quantity .. 

PERCOM 'S DOUBLER II 

. . . $89.95 

for double density operation! . . . ...... .. . $169.95 
The DOUBLER work s w ith the TRS o r PMC 
ex pansion interfaces to allo w you to use your d rives 
in dou ble density ' Yo u may st ill operate you r drives 
as si ngle density a lso' Comes w ith DBLDOS 
operating system whi ch allows you to transfer 
singl e density fil es to doub le and vice versa ' G REAT 
BUY' 
DISKETTES: VERBATIM DATALIFE! B OX OF TEN 
SOFT OR HARD SECTO RED 5• ,· . . .... . . $32.50 
WE HAVE DRIVES AND CONTROLLERS FOR THE 

MODEL ill . CALL FOR PRICES!!! 

MODEMS AND TELE­
COMMUNICATIONS 

LYNX Telecommunication 
system for the TRS-80 and 
PMC-80 . . . ........... $279.95 
Inc ludes term inal sof tware and 
co nn ec ti o n s f o r i n s t a nt 
hooku pi Can be connected to the TRS-80 or PMC-
80 w ith o r w ith ou t an expansion 1nterface1 

LYNX now comes standard with auto answer/auto dial & 
all hardware for Mod I & Ill! Also includes host program. 
GREAT BUY! 

•TARICONNECTION : Modem for 400 / 800 , 
complete with software! . . . . . . . . . . $249.00 
APPLECONNECTION: Modem for 
APPLE II .... .. ... ... .. . .. . .. . . . . . . . .. .. $279.95 

PMC-80, 16K LEVEL 11 
COMPUTER ..............•.... $739.00 
The PMC-80 is a work alike to 
the TRS-80 mod I computer! 
Comes with Microsoft's BASIC 
in ROM . Built in cassette. 12" 
video monitor. Expandable to 
48K. 

Compati ble to All TRS-80 MOD I Programs. 
PMC 80 without monitor . . . . . . . . ... . $595.00 
RF-MOD for PMC lo TV hookup . . . . . . $39.95 
PMC-80 EXPANDER 100 SYSTEM . . . . . $499.95 
INCLUDES: 32K memory, Parallel printer driver, Disk con­
troller. Fully compatible with TRSDOS, NEWDOS, VTOS, 
and all other TRS-80 Mod I disk software! 

New New PMC-81 Computer is here ........................... CALL 
APPLE II COMPUTERS 48K . . . . . . . . $1299 .00 
ATARI 400 S 495.95 
ATARI 800 COMPUTER . ...... .... . . . S 795.00 
ZENITH Z-89 48K , 1 DISK ALL IN ONE 
COMPUTER .. . .. . . .. . $2495 .00 

OKIDATA MICROLINE 80 All OKl'S have TRS-80 
Graphics!!! . . . . . . . . . . . . . . . . . . . . . . . . . . . . $420.00 
Comes wi th fri c ti on and p in feed . upper/ lo wer case. 
Graphics . 
EPSON MX-80 PRINTER: Word Processing Quality 
Printout with Graphics! . . . . . Call 
NEC SPINWRITER with Tractor Feed .. . $2995.00 
DIABLO MODEL 1630 with Tractor . . . $2695 .00 
UNIVERSAL PRINTER STANDS . $ 94 .50 

Other Accessories: 
SUP-A-MOD RF Modulator for APPLE . . . $29.95 
ARCHBOLD SPEED-UP MOD FOR TRS MOD I. 
Allows up to 300% increase! . . . . . . $45.00 
MICROSOFT BASIC Decoded and other 
mysteries . . . . . . . . . . . . . . . . . $29.95 
TRS-80 DISK and other mysteries . . . 518.95 
ZBASIC BASIC COMPILER for MOD I and MOD Ill 
TRS-80 and PMC-80 Increase basic program 
speeds by up to 200 limes!!!!! 
Tape $79.95 Disk $89.95 

Both For Only $99.95 Specify MOD I or MOO Ill 

WE HAVE HUNDREDS OF PROGRAMS FOR 
ALL THE POPULAR COMPUTERS! 
CALL FOR OUR FREE CATALOG 

Personal and Business Checks take 3 weeks to clear. For fas test delivery use Cert1f1ed Checks. Money Orders. Credit Card . or C 0 D 

We will try and beat any published price on any system! Call! 

SIMUTEK 
COMPUTER PRODUCTS T~ 19 

4877 E Speedway Blvd 
Tucson. Ar izona 8571 2 
(602) 323-9391 Technical Questions 

CALL TOLL FREE TO ORDER 

(800) 528-1149 
Please mention thi s magazine when ordering 

AR IZO NA RESIDE NTS ADD 6% SALES TAX . 
WE TAKE VI SA. MASTER CARD 

TR S- 80 IS A TRAD!.MARK O F RADIO SHACK A TANDY CORP AP PLE IS A TRADEMARK O F APPL E INC 

...-see List of Advertisers on page 354 80 Microcomputing, September 1981 • 263 



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 comparatlve1v1 

DSE v368 

Digital Systems Engineering 

12503 King's Lake Drive, Reston YA 22091 (703) 620-2994 

ALSO AVAILABLE: New Centronics and Integral Data Systems printers at 
15-20% bt:1ow list; also. used printers of several makes. Call for information! 
MasterCard. VISA , Check, MO. PO All products waranteed 90 days 

2 For 1 + 5 CENTS SALE 
'"'"' ,., .. ~e RIBBONS 

uoo?t1A RADIO SHACK* AND GENTRONIGS LINE PRINTERS 
EXACT REPLACEMENT INSERTS 

[Cartridges NOT Included] Radio Shack List ______________ + 5c SALE 
LP l-ll-IV-700-730-737-779 3 Pack $18.95 6 for $19.00 
LP 111-V 1 Each $13.95 2 for $14.00 
LP VI 1 Each $11.95 2 for $12.00 
Daisy Wheel II [Carbon Film] 3 Pack $24.95 6 for $25.00 

[Our instructions make inserts easy to put in your cartridge] 
RELOADS 

[You SEND old CARTRIDGES to US - WE RELOAD them for you] 
LP 111-V Each ------------------------------- $9.00 
LP VI Each ·----------------------------- $9.00 
OW II [Long-Life FABRIC-We MODIFY YOUR cartridge]Ea$9.00 
OW II [Carbon Film] 3 Pack ___________________________ $15.00 

NEW CARTRIDGES FROM RADIO SHACK 
LP 111-V [26-1414] Two for ------------------------- $25.00 
LP VI [26-1418] Two for ------------------------- $21.00 
LP VII [26-1424] Two for------------------------- $16.00 
OW II Carbon Film [26-1419] 3 Pack --------------------- $22.00 

MODEL II 8" GAME DISCS 
Volume 1 --------------------- $24.95 Each ·--------------------------------Volume 2 
B~orhythms, Trap Ugly, Bingo 
Rip Gord , Yacht Sea Towers , Blackjack 
Concentration + 4 More Farkle, Pony + 3 More 

SEND CHECK, MONEY ORDER or GOD TO: 

~ BCCOMPCO v- 237 ~ 
~ soo ' south 17• Box 246 • 417 932-4196 ~ 

Summersville, MO 65571 
*RADIO SHACK is a trademark of Radio Shack, a Tandy Gorp. 
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fast track, is he really better 
than horse B who ran six fur­
longs in 1 :13 on a muddy track? 
Probably not. You may spend a 
little more time entering data in­
to this program, but you will get 
better resu Its. 

The other major problem with 
most commercially available 
handicapping programs is their 
price tag. It may take several 
hours to enter this program into 
your computer, but it 's free! 

The philosophy behind this 
program is to account for all per­
tinent factors. It examines all 
areas of an individual horse's 
past performance and develops 
a composite of that horse. This 
composite is compared to those 
of the other horses in the race. 
In order to make the composite 
for each horse as meaningful as 
possible, the following strategy 
should be followed when enter­
ing information for each horse: 

•Whenever possible , enter 
the results of at least three 
races for each horse. Four or 
five would be better. The pro­
gram allows up to 10. This 
takes longer but it helps to off­
set special-case conditions. 
•Use the track variant option. 
•Try to use results from 
races that were run on fast or 
good tracks. The track variant 
will adjust for bad conditions, 

Distance ---
2 furlongs 
3 furlongs 
3 112 furlongs 
4 furlongs 
4 112 furlongs 
5 furlongs 
5 112 furlongs 
6 furlongs 
6 112 furlongs 
7 furlongs 
7 112 furlongs 
7 314 furlongs 
1 mile 
1 mile 40 yards 
1 mile 70 yards 
11/16mile 
1 118 mile 
1114 mile 
1112 mile 
1 518 mile 
1 314 mile 
2miles 

but races run in the slop 
aren't indicative of a horse's 
capabilities. 
•If the track you attend has a 
known bias, use the track bias 
option to adjust. 
•Use the class rating option 
where applicable. 
•Remember, you can input 
too little information but you 
can 't input too much! 

Editing 

Much of the data entered into 
the program is edited for valid 
content. This is done in an at­
tempt to avoid the "garbage in­
garbage out" computer tradi­
tion . For example, if you wanted 
to enter a horse's finish position 
as 10, but the key bounced and 
you got 100, this could certainly 
produce some curious results. 
In a case such as this the pro­
gram would recognize an obvi­
ous error and simply reprint the 
prompt for that category. You 
would then re-enter the correct 
reply. For most categories you 
will be asked if the data you 
have just entered is correct. If it 
isn 't, simply reply N to re-enter. 

A more subtle error, with dev­
astating effects, can occur 
when entering the critical 
time/distance relationship. Take 
the example of a horse that ran a 
six-furlong race in 1:13.2. When 
you put the information into the 

Enter 

2F 
3F 
3.5F 
4F 
4.5F 
5F 
5.5F 
6F 
6.5F 
7F 
7.5F 
7.75F 
1M 
1M 40Y 
1M 70Y 
1 1/16M 
1118M 
11/4M 
1112M 
1518M 
13/4M 
2M 

Table 1. The program will accept race distance of two furlongs 
to two miles. The following examples show how to enter the 
different distances. 



program you acc identally enter 
the time as 1 :33.2-a common 
mistake. The short edit at line 
1160 determines the time of the 
race on a per furlong basis. If the 
per furlong is outside of an ac­
ceptable range, a message tell ­
ing you that a possible mistake 
has occurred appears. It will 
show you the time and distance 
entered. If the time or distance 
is an error, responding R to the 
query " ~nter Another Past Per­
formance For Horse Number n" 
allows you to re-enter the previ­
ous past perf~rmance. 

Using th~ Program: 
Race Information 

This section (lines 550-588) 
sets up the basic parameters for 

each race. Fig. 1 shows the 
prompts and replies used. The 
prompts for race number and 
the number of horses are self­
explanatory. The distance for 
the race to pe run is seven fur­
longs. Table 1 shows how the 
different distances are to be 
entered. The track record is 
used to compute an actual fin­
ish t ime for each horse. The cor­
rect method for entering times is 
shown in Table 2. 

The next four lines determine 
which of the optional categories 
allowed will be used. In the ex­
ample, all four are to be used in 
the analysis. Whether or not a 
part icular track has a bias is 
general ly subjective in nature. 
For example, if the response to 
the subjective data prompt was 
Y, an adjustment. for this situa­
tion is allowed. Depending on 
which portion of the track con­
tains the suspected bias, lines 
582-586 make the appropriate 
adjustment. 

Set-up for Each Horse 

This section allows the entry 
of basic information for each 
horse in the race. Fig. 2 shows 
how this information is entered. 
As can be seen, th is information 
is obtained from Fig. 3 which 
charts past performance. Th is 
chart also corresponds to the 
way information is presented in 
the daily racing form. 

Past Performances 

You can enter from one to ten 
past performances for each 

horse. One is required. Entering 
four or five will opt imize the 
analysis. The top port ion of Fig. 
3 shows a sample past perfor­
mance chart. The bottom por­
tion shows how the information 
would be entered into the com­
puter. In this sample, the race 
distance for · the past perfor­
mance being entered was six fur­
longs. The winner's fi nish ing 
time was 1 :13.2 (Tables 1 and 2). 
Our sample horse finished sec­
ond, a head beh ind the winner. 
The follow ing show s how 
lengths should be entered if the 
horse is not the winner: 

Lengths Behind 
2 
1 Y2 
3 3/.i 

nose (or winner) 0 
In the last line you will be asked 
to enter the speed rat ing, and 
track variant (if used). 

Subjective Data 

The idea of class is a rather 
controversial subject to most 
handicappers. Sor)1e insist that 
the use of cla~s is the only ra-

Tim e 

:37 
:42 215 

1:09 
1:12 315 
1:36 115 
2:10 
2:20 315 
3:12 
3:40 115 

tional way to handicap a race. 
Others insist just as stubbornly 
that it is an absolutely worthless 
idea. The answer probably lies 
somewhere in between . Be­
cause of this, class rating was 
made an optional category. 

The top portion of Fig. 4 
shows the range of variation 
allowed. The movement in class 

Enter 

37 
42.4 

109 
112.6 
136.2 
210 
220.6 
312 
340.2 

'lz 
1/4 

neck 
head 

Enter 
2 
1.5 
3.75 
.5 
.25 
.2 
.1 

Table 2. All race times must be entered in decimal form. Fifths 
of seconds should be converted to tenths. This table shows 
the correct method for entering times. 

Ch. f. 4, by Micro Boy-Buffer, by Memory Chip 
Br.· Micro Stables 

Tr.·W. Green 11 2 
St. 1st 2nd 3rd Amt. 

1979 14 2 4 5 20,235 

11 Nov79-7Blr fs t 6f :23 :47 1/5 1:13 1/5 Allowance 7 7 5 4 4 2hd Herold R H b 112 7.10 74,33 
2Nov79-6Lrl fst 7f :23 :46 3/5 1:25 215 Allowance 2 9 8 8 6 3nk Herold R H b 114 4.50 81,16 

-- SampleDlstanceChart -- 00:08:52 

3F 5F 7F 1M40Y 13/8M 
3.5F 5.5F 7.5F 1M 70Y 11/2M 
4F 6F 7.75F 1 1/8M 1 3/~M 
4.5F 6.5F 1M 11/4M 2M 

========== == ============ ====== === ==== ===== ==== === = 
<<<<< Past Performan ce - Horse Number 2 Ra ce # 1 >>>>> 
Race Distance (Use Table Above) .............. ... ... .... ............................ . ........... ............. ... ......... ..... ... ? 6F 
Winner's Finish Time - (EX: 112.4) .. ... ..... ................. ... ...................... . ·· ····· ············· ............ .......... ? 113.2 
Horses' Finish Position (EX: 4) ....... ......... . ..... ? 2 
Length's Behind Winner - (EX:4.25 - OIFNONE) ........ ............ .... .... ....... ..... .............. .. ............................ ? .1 
Speed Rating and Track Variant - (EX: 76, 12) .......... ......... ....... ......... . ............................. ? 74,33-

Fig. 3. Sample Distance Chart 

-- Class Table --
< > A Lot 
< > Moderate 
< > Slight 

.. ------>> Up In Class 

< > Equal Class 
< > Slight 
< > Moderate 
< > A Lot 

. --- - -->> Down In Class 

Using the Table Above, Indicate the Horse's Class Rating as 
Compared to the Other Horses in the Race. 
?O-

-- Subjective Data -­
Is Jockey in Top 5 Rating s - <Y> OR <N>? N 
Is Trainer in Top 5 Ratings - <Y> OR <N>? N 
Is Horse Showing Consistent Improvement - <Y> OR <N>? N 
Does Horse Close Consistently In Str~tch Run - <Y> OR <N>? Y 
Has Horse Been Idle for More Than 30 Days - <Y> OR <N>? N-

Fig. 4 

80 Microcomputing, September 1981 • 265 



is not as difficult to determine 
as the degree of that movement. 
Whether a horse is changing 
class slightly, moderately or a 
lot is left to the experience of the 
individual handicapper using 
this program. The bottom por­
tion of Fig. 4 shows the other 
subjective data classification . It 
should be pointed out that only 
a Y response has any effect on 
the analysis. A response of N 

leaves the ratings unchanged. 

Interpreting The Results 
Once all the data for an up­

coming race has been entered, 
the program goes into the analy­
sis phase of its operation (lines 
5000-5999). The program com­
pares each horse 's relative 
standing to the other horses in 
the race for each of the primary 
categories (5020-5096). Points 

COMP . AVE . EARN/ SRITV 

H# TIME FIN. % WPS START AVE . COMP . POINTS ODDS 

1 127.1 4.8 13.3 396 88.8 45.0 5.0 20-1 

2 125.7 3.0 78.6 1445 102.0 5.3 32.8 5·2 ••• 

3 126.5 2.5 42.9 1894 100.5 7.7 22.6 4-1 

4 127.0 1.8 66.7 1414 102.0 7.5 23.2 4-1 • 

5 128.6 4.3 52.9 1134 89.0 15.2 11.5 7-1 

6 126.9 4.0 47.1 1162 98.0 10.3 17.0 5·1 

126.7 4.0 44.4 1061 100.3 9.8 17.8 5·1 

8 126.3 2.0 42.9 1067 102.7 6.8 25.9 7·2 • • 

9 126.9 2.3 36.4 970 102.7 9.1 19.3 9-2 

·'Wagering '· 

$5.00 On # 2 Win & Pl ace 
$2.00 On # 8 Show 

Exac t as 
2-82-4 

Fig. 5. Comparative analysis for Race #8 

CONVERT YOUR TRS-80 MODEL-I INTO A 

DEVELOPMENT SYSTEM 
Now you can develop Z-80 based. stand-atone devices such as games. robots. 

inslruments and peripheral controlle" · by using your TRS·80 as a development system. 
The DEVELOPMATE plugs into the expansion connector of your TRS·BO and adds 
PROM PROGRAMMING and IN-CIRCUIT-EMULATION capabilities to your 
system (with or without expansion interface). 

Complete instructions and sample schematics are included to help you design your 
own simple stand-alone microcomputer systems. THESE SYSTEMS CAN BE AS 
SIMPLE AS FOUR ICs,one TTL circuit for clock and reset. a Z·BO, an EPROM. and 
one peripheral interface chip. 

When the ln·Circuit·Emulation cable is plugged 
into lhe Z·80 socket of your stand-alone system . 
the system becomes a part of your TRS·80: You 
can use lhe lull power of your editor/assemblers 
debug and trace programs to check out both the 
hardware and the software. Simple test loops 
can be used to check out the hardware. then the 
system program can be run to debug the logic of 
your stand-alone device. 

Since the program 1s kept 1n TRS·BO RAM. 
changes can be made quickly and easily. When 
your stand-alone device works as desired you 
use the Developmate·s PROM PROGRAMMER 
to copy the program into a PROM. With this 
PROM. and a Z ·BO in place of the emulation 
cable. your stand-alone device w ilt work by Itself. 

The OEVELOPMATE 1s extremely compact : Both the PROM programmer and the 
In-Circuit-Emulator are m one small plastic box only 3.2" · 5.4"". A lme-plug mounted 
power supply is included . The PROM programmer has a ··personality module·· which 
defines the voltages and connections of the PROM so that future devices can be 
accommodated. However. the system comes wtth a "" universal"" personality module 
which handles 2758.2508(8K). 2716.2516( t6K). 2532(32K) . as well as the new elec· 
tncally alterable 28 t 6 and 480 t 6(16K EEPROMs). 

The COMPLETE DEVELOPMATE B t . wlih software. power supply. emulation 
cable. TRS-80 cable. and ··universal personahty module. 1s ONLY $329 ! 

The PROM PROGRAMMER is available separately for ONLY $239 . 

ORION INSTRUMENTS 
.--376 

t 72 Otis Avenue. Dept. M. Woodside. CA 94062 
(4 15) 85 1· 11 72 

Master Charge and Visa phone orders accepted. 
California residents please add 6°0 sales tax. 
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Program Listing 1 

10 ' THOROUGHBRED HANDICAPPING 
20 ' COPYRIGHT 1979 
30 ' RAY HEROLD 
40 ' 8363 SHADY GROVE CIR . 
50 MANASSAS VA . 2211 0 
60 ' 
100 CLEAR200:DIM HD(20 ,ll ) , WC(20) , WN(20) , OD$(20) 
200 CLS:PRINT @4 00, "THOROUGHBRED HANDICAPPING " :FORX=lT0 1000:NEXTX 

500 CLS : PRINT:PRINT"ENTER RACE INFORMATION " :PRI NT 
510 INPUT" RACE NUMBER" ; RN 
515 INPUT"NUMBER OF HORSES IN RACE" ;NH: I FN H<50RNH>20THEN51 5 
520 INPUT"WHAT IS THE DISTANCE FOR THIS RACE "; WD$:GOSUB1300 : DR=W 
D: I FDR=0TllEN520 
525 INPUT"WHAT IS THE TRACK RECORD FOR THIS DI STANCE" ;TR: I FTR< l 5 
0RTR>400THEN525 
530 RS=0 
535 IFTR >99THENRS=RS+60 : TR=TR-100: GOT0535 
540 RS=RS+TR 
545 Sl =0:S2 =0:S3=0:S4=0:S5=0 
550 0$="":INPUT"USE CLASS RATINGS IN THE ANALYSIS - <Y> OR <N> "; 
0$ : IF0$="Y"THENS2=l:ELSEI FO$ <> "N"THEN550 
560 0$="" : INPUT"USE TRACK VARIANTS IN THE ANALYSIS - <Y> OR <N> " 
; 0$:IF0$="Y" THENS3=l : ELSEIFO$ <> "N"TH EN5 60 
570 0$="":INPUT"USE SUBJECTIVE DATA IN THE ANALYSIS - <Y> OR <N> 
";0$ : IF0$="Y "THENS4=l:ELSEIFO$<> "N"THEN570 
572 0$="":INPUT"USE WORKOUT TIMES IN ANALYSIS - <Y> OR <N>"; O$ : I 
F0$="Y"THENS5=l :ELSEIFO$<>"N"THEN572 
573 0$="":PRINT:INPUT" IS THE ABOVE DATA CORREC1' - <Y> OR <N>"; O$ 
:IF0$="N"THEN500ELSEIFO$ <> "Y"THEN573 
575 IFS4 <>1THEN600 
580 CLS:0=0 : PRINT : PRINTTAB ( 5)"-- TRACK BI AS llDJUSTMENT --" :PRINT 
" <0> = NONE":PRINT " <l > = INSIDE" :PRI NT " <2> = MIDDLE ":PRI NT" <3> 
OUTSIDE": INPUT"WHIC H ONE " ; O 

582 IFO=lTHENFORX= l T04: HD(X ,1 0)=HD(X, 10 )+((NH/ 2) - X) :NEXTX 
584 IF0=2THENFORX=5T08: HD ( X, 10) =HD ( X, 10) +2: NEXTX 
586 IF0=3ANDNH >=9THENFORX=9TONH:HD(X,10) =HD(X , 10)+(NH* . 25) :NEXTX 

588 IF0 <00R0> 3THEN580 
600 FORCH=lTONH 
605 TT=0 : RC=0 : TP =0: RR=0: CT=0: W0=0: BT=99 9 
610 GOSUB1600: GOSUB1000 
615 IFS5=1THENGOSUB1700 
616 IFS2=1THENGOSUB1500 
620 IFS4 =1THENGOSUB20 00 
690 NEXTCll 
900 GOSUB 5000:GOSU B4000:GOSUB6000:CLS:PRINT@400 , "NEXT RACE • •• ": F 
ORX= lT020 : FORY= l TOll:HD(X, Y)=0:NEXTY:NEXTX: GOT0500 

Program continues 

LOW PRICES ON TRS-80* 
From Radio Ranch, Inc. 

J 

I' 

In business 27 years at the same location pro­
viding electronic equipment and service. 

We Are Better Equipped To Provide 

TRS-80* 
COMPUTERS & ::f~:~:ies 

TRS-80 ' Mod II - 64K . 
TRS-80 ' Mod Ill · 32K, 2 Dr 

3440.00 
21 9.5 .00 

TRS-80 ' Line Printer h 1020.00 
CORVUS '• S-10-20 M Hard Disks Call For Prices 

Call for LOW PRICES on other models 
Full Factory Warranty - Complete Service Oep_artment 

Cert . Check lliiliiill \ 
Cashiers Ck. ~ ~ 
Call Toll Free 800-435-8310 

' lradPma rk Tandy Corp. 

Route 3, Radio Ranch Airport 
Polo, Illinois 61064 

In Ill. Call 815-946-23 71 
· ' l r.idPmark Corvu!:> '\ystPms. ln< . 



MODEL II 

26-4002 
64K 1 Drive 

$3399.00 

26-4160 1 Drive Exp . . . . .... $1034 .00 

26-41 61 2 Drive Ex p ..... .... 1574 .00 

26-4 162 3 Dri ve Exp ....... . . 2114.00 

26-4530 Scripsil II. . . ......... 265.00 

26-4512 Profi le II. ... . . . ..... 162.00 

26-4511 Visico lc II. ..... __ ... 265.00 

26-4 50 1 Gen Ledger .. ... . ... 180.00 

26-4506 Mo il List. .... ... _ . . . . 72 .00 

PRINTERS 

CEnTRDnlC:S 

BEST PRICES 
Text Quality Cent ronics 

DISCOUNT 
TRS-80® BUY 

DIRECT 

COMPUTER SPECIALISTS 

CALL US . .. 
SAVE MONEY 
We carry the full line of TRS-80 Computers . A ll 
other software, furniture, and accesso ri es at dis­
count from catalog price. We stock most it ems 
to assure you fast delivery and save you money. 

26-1140 Expansion Interface . . . ... . •... . . . ..• . .... $249 .00 

"26- 1141 16K Exp . ln!erfoce .. . ....... . ..... _. _ . .. . . . 339.00 

26-1142 32K Exp. Interface .... _ . . .. .. .. _ ....... . ... 429.00 
26-1145 RS232C Boord . ....... . ...... . .. . . .. . . ..... . 84 .00 

26-1160/ 1 Mini Disk Drive .. . .. . .. . . . ........... . .. 419.00 

26-1563 Scripsi!-Disk .. .. . .. . .. .. . . . .. ... • ... •. ..... 79 .00 

26-1566 Visicolc . ... .. ....... . ........ . .•...... . .. . 83 .00 

• * • * w *PRINTERS• * * * * * 

26-1155 Quick Prinler . ... . ..... . ...... . . .•.... . . .. 187 .00 

26· 1167 Lin e Prinler VII. .... . .. .. .. .... .. .......... 360 .00 

26-1166 Line Prinler VI. ...... .. ...... • ... . . ... . .. 1080 .00 

26-1158 Daisy Wheel II. . . . . ..•.... . . . . . ... . . . 1799 .00 

26-1168 Lin e Print er VIII. ... . .. . ............... . ... 720 .00 

Pocket Computer 

26·3501 l .9K P.C. . .......... $188 .00 

26·3503 Cossette IF . . . . ... .. .. 45 .00 

14·812 Recorder ..........•... 72.00 

739-1 Pr inter .. . ___ $729.00 
WRITE US FOR A 

FREE CATALOG 

THOUSANDS OF SATISFIED CUSTOMERS 

MODEL Ill 

26- 106 1 4K I. . ... .... . ... $609 .00 

26- 1062 16K Ill. .. ... . . . . . 849.00 
26- 1066 48K 11 1 

W / 2 Dr ives , RS232 .... .. . 21 49.00 

COLOR 

26-3001 4K ........... ... $3 18.00 

26-3002 16K Ext. Basic.. . . 488.00 

26-3008 Joysticks.. . ... . .. 22.50 

26-3010 Colo r Video ...... 353 .00 

26- 1206 Recorder. . . . . . . . . 54 .00 

commodore 
AUTHORIZED DEALER 

CALL FOR PRICES 

All POCKET AND COLOR 
COMPUTER SOFTWARE 

SOLD AT DISCOUNT 

1-800-841-0860 Toll Free Order Entry 

No Taxes on Out O f 
State Shipments 

DOWNTOWN PLAZA SHOPPING CENTER 
DEPT . #4 

115 C. SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 Immediate Shipment 

From Stock On Most Items (912) 377-7120 Ga. Phone No. & Export 
TRS-80 is a registered trademark of the Tandy Corp. 

A copy o f the m anufacture r 's w ar­

ran ty co n be obta ined f ree upon 

specific w r itten requ est lo the 

Electronic's Deporlment of ou r 

Co iro . Georgia Reta il Sto re . 
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Program continued 

1000 FORCR= l TOl0 . 
1010 CLS : GOSUB11500:PRINT"<<<<< PAST PERFORMANCE - HORSE NUM 
BER";CH;" - RACE l" ; CR ; "»>»." 
1110 PRINT@640 , "RACE DI STANCE - (USE TABLE ABOVE). ··· ·•• ···· 
• .•.• • • • ";: INPUTWD$ . 
1115 GOSUB1 300: RD=WD: I FRD=0THEN111 0 
1117 FT=- l :PRINT@704 , "WINNERS'S FINISH TIME - (EX: 112 . 4) • •• 
.• • • • ..•..•. • •.• " ; : INPUTFT, 
1118 IFFT <=l 50RFT>400THEN1117 
1120 FP=-l :PRINT@768 , "HORSES ' FINISH POSITION (EX: 4) • • • ••••• • 
. ..•......•. •• "; : INPUTFP 
1121 IFFP<00RFP>25THEN1120 
1122 TP=TP+FP 
1124 LB=-l : PRINT@832,"LENGTH'S BEHIND WINNER - (EX: 4 . 25 -

0 IF NONE) . .• ";: INPUTLB 
1126 IFLB <00RLB >50THEN1124 
1130 SR=-1: TV=-1: IFS3=1 THENPRINT@896, "S PEED RATING AND TRACK V 
ARIANT - (EX: 76 ,1 2) •.... • .. " ; : INPUTSR , TV:RR=RR+SR+TV:ELSEPRIN 
T@896 , "SPEED RATING - (EX: 82) . •• •••.•. •• •••••• • •••.• ••• •••. "; 
: INPUTSR 
1131 IFSR <200RSR >l20THENRR=RR-(SR+TV):GOT01130 
1132 IFS3=1AND (TV<00RTV>75) THENRR=RR-(ST+TV) :GOT01130 
1150 TS=0:HT=FT:GOSUB1200 
1160 IFUT/RD<l00RUT/RD>l3 . 5THENCLS : PRINT : PRINT"A POSSIBLE INPU 
TERROR HAS OCCURED . ":PRINT:PRINT"THE FOLLOWING WAS ENTERED:":PR 
INT"RACE DISTANCE . • .. ";HD$:PRINT"RACE TIME .••.•... "';HT:PRINT:IN 
PUT"PRESS ENTER" ;A$ , 
1175 CLS : O$= "" :PRINT:PRINT"ENTER ANOTHER PAST PERFORMANCE FOR 
HORSE NUMBER" ;CH: INPUT" <Y> OR <N> - <R> TO RE- ENTER PREVIOUS 
RACE " ;0$ : IF0$="N"THENCR=llELSEIF0$="R"THENCR=CR-l: RC=RC-1: RR=RR­
(SR+TV) : CT=CT- CC: TP=TP - FP: TT=TT-AT 
1176 IFOS <> "N"ANDO$ <> "Y"ANDO S<> "R"THEN1 175 
1179 NEXTCR 
1180 IFRC>0THENHD(CH , l)=TT/(RC+WO) :HD(CH , l)=HD(CH , l)-((HD(CH, l )­
BT) * . 25): HD(CH, 2) =TP/RC:HD(CH, 9) kRR/RC: ELSECLS : PRINT: PRINT"REQUI 
RED RACE INFO MISSING FOR HORSE NUMBER" ; CH:PRINT"RETRY DATA ENTR 
Y." :INPUT"PRESS ENTER";AS:CH=CH- l :RETURN 
1190 IFHD(CH , 2) < 3ANDNR < 4T~ENHD(CH , 10) =HD(CH , 10)-(NH* . 2) 
11 99 RETURN 
1200 I FFT>99THENTS=TS+6 ~: FT=FT-100: GOT01200: ELSETS=TS+FT 
1210 UT=TS+ ( LB/5 ) : IFDR<>RDTHENAT=UTELSETR=UT- ( ( 100-SR) /5) : AT=UT+ 
(RS-TR) . 
121, IFDR O RDTHENAT=( (AT/RD) *DR) : GOSUB1400 
1220 TT=TTTAT:RC=RC+l 
1230 IFAT <BTTHENBT=AT 
1290 RETURN 
1300 WD=0 : HD$=WD$ . 
1310 IFRIGHT$(WD$ , l)="F"THENWD$=LEFT$(WD$,LEN(WD$) - l) :WD=VAL(WD$ 
) : IFWD <20RWD >7 . 9THENWD=0: RETURN: ELSERE'l'URN 
1320 I FRIGHTS (WO $ , 1) <> "M"ANDRIGHTS (WD$,l) <> "Y "THENRETURN 
1325 IFWD$=" 1M"THENWD=8 
1330 IFWD$= "1 . l / 16M"THENWD=8 . 5 
1335 I FWDS="l l/8M"THENWD=9 
134 0 IFWDS= "l 3/16M"THENWD=9 . 5 
1345 IFWD$="1 l / 4M "THENWD=l0 
1350 IFWD$= "1 5/ 16M"THENWD=l0 . 5 
1355 IFWD$= "1 3/ 8M"THENWD=ll 
1360 IFWD$="1 7/ 16M"THENWo=ll. 5 
13 65 IFWD$="1 l /2M"TH.ENWD =l2 
1367 IFWD$= " l 9/16M "THENWD=l2 . 5 
1370 IFWDS= " l 5/ 8M "THENWD"l3 
1372 IFWD$=" l ll/16M" ;rHENWD=l3. 5 
1375 IFWD$="1 3/4M "THENWD=l4 
1377 I FWD$=" 1 l3/ 16M"THENWD=l4 . 5 
1380 IFWD$="1 7/ 8M"THENWD=l5 
1382 IFWD$=" 1 15/ 16M"THENWD=l5.5 
1384 IFWD$="2M"THENWD=l6 
1386 IFWD$="1M 40Y"THENWD=8 . 1818 
1388 IFWD$="1M 70Y"THENWD =8 . 3182 
1390 RETURN 
1400 Xl=0:X2=1. 3 : X3=DR- RD 
1410 IFX3 <0THEN1450 
1420 IFX3 >=1THENX l =X l +i2iX2=X2*1. 35:X3=X3-l :GOT01420 
1430 IFX3 >0THENXl=X l +((X2*X3)+(X3/2)) 
1440 GOT01490 
1450 Xl=l.l*X3 
1490 AT=AT+Xl 
1499 RETURN 
1500 CLS:GOSUB11000 
1510 CC=0:PRI NT"USING THE TABLE ABOVE , INDICATE THE HORSE ' S CLAS 
S RATING AS":PRINT "COMPARED TO THE OTHER HORSES IN THE RACE . " 
1520 INPUTCC : IFCC<-30RCC>3THEN1500 
1530 IFCC>0THENHD(CH , l0)=HD(CH , 10)-(CC+l) 
1540 IFCC <0THENHD(CH,10)=HD(CH,10)+ABS(CC- l) 
1590 RETURN 
16 00 CLS:PRINT:PRINT " ••••• HORSE NUMBER";C H; " ••• • • " :PRI NT 
1605 EYl=0:NR=0 ' 
1610 INPUT"NUMBER OF TIMES RACED THIS YEAR " ; NR : IFNR<00RNR>6 0THEN 
1610 
1620 INPUT"NUMBER OF TIMES ~~NISHED lST THIS YEAR";HD(CH , 3):IFHD 
(CH , 3) <0011.HD(CH,.3) >5 00RHD(CH,3) >NRTHEN1620 
1630 I NPUT" NUMBER OF TI MES 2ND OR 3RD THIS YEAR" ; HD(CH , 4) :IFHD (C 
H, 4) <00RHD (CH , 4) >500RHD (CH , 4) >NRTH EN1630 . 
1640 INPUT"TOTAL EARNINGS FOR THE YEAR" ; EYl: I FEYl <00REYl>2000000 
THEN1640 
1650 IFNR >0THENHD(CH,6)=EYl/ NR:HD(CH,5)=( ( HD(CH , 3)+HD(CH,4)) / NR) 
*100 
1660 IFHD(CH,5) >55 ANDNR>5ANDHD(CH , 3)=0THENHD(CH,10)=HD(CH , 10) - (N 
H* .4 ) 
16 70 IFHD (CH, 5) >= 60ANDNR<6THENHD (CH; i0) =HD (CH , 10) - (NH* . 15) 
1675 IFHD(CH , 5) >= 50ANDNR <3THENHD(CH ,10)=HD(CH , 10) - (NH* .1 5) 
1680 INPUT"ENTER WEIGHT TO BE CARRIED" ; HD(CH , 7) : IFHD(CH , 7) <800RH 
D(CB,7) >160THEN1680 
1690 RETURN 
1700 CLS:PRINT : PRINT"ENTER RECENT WORKOUT TIME FOR HORSE NUMBER" 
;CH :O$="" : INPUT" <Y> OR <N> ";O$ 
1710 IFO$="N"THENRETURN 
1720 IFOS<>"Y "THEN1700 
1730 WT=0 : WD$ ="": PRINT 
1740 INPUT"TIME ••••••.• ";WT 

Program continues 
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are allocated on this basis, with 
each category being weighed 
accord ing to its importance on 
the outcome of the race. The re­
sul t of this analysis is displayed 
on the screen as a row of statis· 
tics for each horse (Fig. 5). The 
information listed includes 
horse number, speed rating in 
minutes, seconds and tenths, 
average finish posit ion, earn­
ings per start , total point accu­
mulat ion, a numerical compari ­
son ratio, and computed odds. 
In addition, the horse with the 
highest rating will have *•• next 
to his odds. The second will 
have • •, and the third •. If you 
route the results to a line printer, 
the above information will be 
listed along with the average 
speed rating/track variant total 
for each horse. 

The speed rating is the pro­
jected time for each horse to 
cover the distance. It should be 
emphasized however, that the 
horse with the best speed rating 
time is not always the projected 
winner. In fact , he may not even 

b~ in the top three. This is be­
cause all aspects of a horse's 
past performance are taken into 
account. The horse may have 
earned a good speed rating on 
the basis of one, never to be 
repeated , exceptional perfor­
mance. The keyword here is con­
sistency! 

The columns for average fin­
ish, percent in the money, and 
earn ings per start are self-ex­
p I an a to ry . The column for 
points is the horse's accumulat­
ed total for all areas of perfor­
mance. The highest point total 
represents the projected winner. 
It is important to understand 
that each horse's point total is 
useful only for the current race. 
He would probably earn a com­
pletely different total when 
matched aga inst a different 
field of horses. 

The column t itled Comp is 
used as a comparison ratio in 
the wagering and odds calcula­
tion routines. It is simply the 
total points for each horse divid­
ed into the total po ints allocated 
for the race. The computed odds 
represent what the computer 
th inks the chance of each horse 
winning actually is. They may or 
may not be similar to the odds at 
race time. 

The wagering suggest ions 

are on ly meant to be used as a 
guide. What the suggestions tell 
you is how strong ly the com­
puter feels about its selected 
winner. If, for example, the com­
puter suggests betting $2 to 
place and show on its projected 
winner, it is tel ling you that the 
selection is somewhat shaky. 
On the other hand, if the com­
puter suggests bett ing $5 to win 
and place on the horse, it is tell· 
ing you that it has a great deal of 
conf idence in the selection. For 
those of you who li ke to see a 
visual representation of data, a 
bar graph routine has been in­
cluded in the program. The bars 
will show each horse's point 
total. 

Horse Racing Tips 
First, ignore most tips ! Peo­

ple who insist they have inside 
information abound at the track 
like bees around honey. A little 
common sense is in order here. 
If I were someone who had true 
i nsi de information , I ' d be 
damned if I would tell anyone. 

Don 't bet more money than 
you can realistically afford to 
lose. This seems so obvious, yet 
is ignored by more people who 
should know better. Along the 
same line, don 't go to the track 
with the idea of making a killing . 
You 'll be eating hotdogs and 
beans for the rest of the week. 
Go to have a good t ime. 

.Try to avoid being influenced 
by the odds. There is a great 
tendency (experience speaking 
here) to bet on a horse that has 
attract ive odds. If you like a par­
ticular horse, stick with him. 
Even if his odds go to 2-1, it 's 
better to collect $6 than zi lch. 
It 's amazing how large the size 
of the discarded ticket pile at 
your feet will get by bett ing on 
long shots. 

Lastly, if you see ads for 
handicapping programs promis­
ing 80 and 90 percent winners, 
avoid them like the plague. If I 
had a program that picked 80 
per cent winners, I'd be on my 
yacht head ing for Bermuda. 
This program, if used correctly, 
will pick roughly 40 per cent win­
ners. That won 't buy you a 
Cadillac, but it may pay for a 
couple of those programs 
you 've been wanting.• 



Program continues 

17 41 IFWT<l50RWT>400THEN17 40 
17 45 INPUT" DISTANCE •••• " ;WD$ :GOSUB13 00: D=WD: IFD=0TH EN1745 
17 46 WS=0 
1750 IFWT>99THENWS=WS+60:WT=WT- l00 :GOT01750:ELSEWS=WS+WT 
1760 IFDR< >DTHENWS=((WS/ D)*DR) :RD=D:AT=WS:GOSUB1400 :WS=AT 
1770 TT=TT+WS:WO=WO+l 
1790 RETURN 
2000 CLE:PRINT: PRINT" -- SUBJECTIVE DATA--• 
2010 0$=" " :PRINT:INPUT"IS JOCKEY IN TOP 5 RATINGS - <Y> OR <N> 
";0$:IF0$="Y"THENHD(CH,10)=HD(CH,10)+(NH*.2):ELSEIFO$ <> "N "THEN20 
10 
2020 0$="":INPUT"IS TRAINER IN TOP 5 RATINGS - <Y> OR <N>";0$: 
IF0$="Y"THENHD (CH, 10) =HD (CH, 10) + (NH *. 3) : ELS EIFO$<> "N"THEN2020 
2030 0$="" : INPUT"IS HORSE SHOWING CONSISTENT IMPROVEMENT - <Y> 

OR <N>";0$:IF0$="Y"THENHD(CH,10)=HD(CH,l0 ) +(NH* . 2):ELSEIFO$ <> "N 
"THEN2030 
2040 0$="":INPUT "DOES HORSE CLOSE CONSISTENTLY IN STRETCH RUN -
<Y> OR <N>";0$:IF0$="Y"THENHD(CH,10) =HD(CH,10)+(NH* . 3) :ELSEIF0$< 
>"N"THEN2040 
2050 0$="":INPUT"HAS HORSE BEEN IDLE FOR MORE THAN 30 DAYS - <Y> 

OR <N>";O$:IF0$="Y"THENHD(CH,10)=HD(CH,10)-( NH* . 3) :ELSEIFO$<> "N 
"THEN2050 
2090 RETURN 
4000 Bl$=" WIN PLACE & SHOW":B2$=" WIN & PLACE":B3$=" WIN" : B4$ =" 

PLACE & SHOW":B5$=" PLACE":B6 $= " SHOW" 
400 5 FORX=lT04:C$(X)="":NEXTX 
4010 B7$="$10.00 ON I ":B8$=" $5 .00 ON I ":B9$="$2.00 ON I " 
4020 GOSUB4100: GOSUB42~0: G0SIJB43 00 : GaS:!E\( t ~~ 
4090 RETURN -
4100 IFHD(Rl,ll) <=NH*.6ANDHD(Rl,10) >HD( R2 ,1 0)+(NH* . 9)ANDHD(Rl , 3) 
>1THENC$ ( 1) =B7 $+STR$ (Rl) +B3 $ : RETURN 
4110 IFHD(Rl,ll) <=NH* . 6ANDHD(Rl,10) >H D( R2 ,10) +(NH* . 7)ANDHD(Rl,3) 
>0THENC$(l)=B8$+STR$(Rl)+B2$ : RETUR N 
4120 IFHD(Rl,ll) <=NH*.63 ANDHD( Rl,10) >HD( R2,10 )+(NH* . 5)ANDHD(Rl,3 
) >0THENC $ (1) =B9$+STR$ (Rl) +Bl$: RETURN 
4130 IFHD(Rl,ll) <=NH *.66ANDHD( Rl,10) >HD( R2 ,1 0)+(NH* . 4)THENC$(1)= 
B9$+STR$ (Rl) +Bl$ : RETURN 
4140 IFHD( Rl,ll) <=NH* . 68ANDHD(Rl ,1 0)>HD(R2 , 10)+(NH* . 25)THENC$(1) 
=B9$+STR$ (Rl) +B3 $ 
4150 IFHD(Rl,ll) <=NH*.7ANDHD(Rl,10) >HD(R 2 ,10)+(NH*. 2)THENC$(l)=B 
9$+STR$ (Rl) +B4 $:RETURN 
4160 IFHD(Rl,10) >HD(R2 , 10)+(NH* .4 )THENC$ =B9$+STR$(R l )+B2$:RETURN 
:ELSEC$(l)=B9$+STR$(Rl)+B4$:RETURN 
4200 IFHD(Rl,10) >HD(R2,10)+( NH* . 25)ANDHD( R2 ,10 ) >=HD(R3,10)+(NH* . 
5) THENC $ ( 2) =B9 $+STR $ ( R2 ) +B4 $ :RETURN 
4210 IFHD(R2,10) ) HD( R3,10)+(NH*.4) THENC$(2)=B9$+STR$(R2)+B5$:RET 
URN: ELS EC$ ( 2) =B9 $+STR$ (R2) +B6 $ :RETURN 
4300 IFHD(R3,10) >HD( R4 ,10)+(NH*.3 )ANDHD(R3 ,ll ) <=NH*.71THENC$(3)= 
B9$+STR$(R3)+B6$ 
4310 RETURN 
4400 IFHD(Rl,ll) <N H* . 6ANDHD(Rl,10) >HD(R2 ,1 0)+( NH* . 9)THENC$(4)=ST 
R$(Rl)+" -"+STR$(R2)+" "+STR$ (Rl)+" -"+STR$(R3)+" "+STR$(Rl )+" 

-"+STR$(R4)+" "+STR$(Rl)+" -"+STR$ (R5 ) :RETURN 
4410 IFHD(Rl,ll)+HD( R2 ,ll)+HD( R3,ll) <NH*2ANDHD( R3 , 10) >HD(R4 , 10)+ 
(NH*.75)THENC$(4) ="BOX NUMBER "+STRS(Rl)+" -" +STR$(R2)+" - "+STR$ 
(R3) : RETURN 
4420 IFHD(Rl,ll) +HD(R2, ll )<NH*l.3ANDHD(R2 ,l 0) >HD(R3 ,10 )+(NH* . 75) 
THENC$(4) =STR$(Rl)+ " -"+STR$(R2)+" " +STR$(R2)+" -" +STR$(Rl):RE 
TURN 
4430 IFHD( Rl,ll)+HD( R2,ll) <NH* l.3ANDHD(R2 , 10) >HD(R3,10)+(NH*.5)T 
HENC$(4)=STR$(Rl)+" -"+STR$( R2 )+" "+STR$(R 2)+" -" +STR$(Rl )+" " 
+STR$(Rl)+" -"+STR$( R3 )+" "+STR$(R2)+" -"+STR$( R3): RETURN 
4440 IFHD(Rl,ll) <NH*.62ANDHD(Rl ,10 ) >HD(R2,10)+(NH* .4 )ANDHD(R2 ,1 0 
) >HD(R3,10)+(NH*.3)ANDHD(R3,10) >HD(R4,10) +(NH* .5)THENC$(4)=STR$( 
Rl)+" -"+STR$(R2)+" "+STR$(Rl)+" -"+STR$(R3) +" "+STR$(R2)+ " - " 
+STR$( R3) :RETURN 
4450 IFHD( Rl,ll) <NH* .63ANDHD(Rl,10) >HD(R2,10)+(NH * . 6)ANDHD(R2,10 
) <=HD(R3 ,10 ) +(NH*. 3)THENC$(4)=STR$(Rl)+" -"+STR$(R2)+" "+STR$(R 
l)+" -•·+STR$( R3) :RETURN 
4460 C$(4)="-- NONE --" : RETURN 
5000 CLS: PRINT@400, "COMPARATIVE ANALY SI S IN PROGRESS • • • " 
5010 FORX=lTONH 
5020 FORY= lTONH 
5030 IF(HD(X,l) <=HD(Y,l))ANDS3=1THENHD(X ,1 0)=HD(X,10)+1 . l 
5040 IF(HD(X,l) <=HD(Y,l))ANDS 3<>1THENHD( X,1 0) =HD( X, l0)+2 .l 
5050 IF(HD(X,9) >=HD( Y,9)) ANDS3=1THE NHD(X ,10) =HD(X ,10 )+1 
5060 IFHD(X,2) <=HD( Y,2) THENHD(X,10)=HD(X,10)+ . 6 
5070 IFHD(X,5) >=HD(Y ,5)THENHD(X ,10 )=HD(X ,10)+ . 6 
5080 IFHD( X,6 )>=HD( Y,6)THENHD(X ,10)=HD(X,10 )+.6 
5090 IFHD(X,7 )>HD (Y,7)+3THENHD (X ,10)=HD (X ,10 ) -. 3 
5095 NEXTY 
5096 NEXTX 
5097 FORX=lTONH 
5098 IFHD(X,10) <= 0THENHD( X,10 )=1 
5099 NEXTX 
5100 TP=0:FORX= lTONH:TP=TP+HD (X ,10 ) :NE XTX 
5200 FORX=lTONH:HD( X,ll )=TP/HD(X ,1 0):NEXTX 
5300 FORX=lTONH:WC(X )=HD (X ,ll ):WN(X)=X:NEXTX 
5305 SS=0:FORX=lTONH-l 
5310 IFWC(X) <=WC(X+l)THEN53 60 
5320 Hl=WC(X) :H 2=WN (X) 
5330 WC(X)=WC( X+l) :WN( X)=WN(X+l) 
5340 WC(X+l)=Hl:WN(X+l)=H2 
5350 SS=l 
5360 NEXTX 
5390 IFSS=lTHEN5305 
5400 Rl=WN(l) :R2 =WN (2) : R3 =WN (3) :R4=WN(4) : R5 =WN(5) 
5500 FORX=lTONH 
5505 TI=0 
5510 IFHD(X ,1 ) >60THENTI =TI+l00 :HD(X ,l)=HD(X,l)-60:GOT055 10 
5520 TI=TI+HD(X,l) : HD(X,l)=TI 
5530 NEXTX 
5600 FORX=lTONH 
5610 IFNH >9THENOD=HD(X,ll)*.9ELSEOD=HD(X ,l l) 
5612 IFNH >l4THENOD=OD*.9 
5616 IFOD <=3.5THENOD$(X)=" 3-2" 
5620 IFOD >3.5ANDOD<=4 .5THENOD$ (X )="2-l" 
5625 IFOD >4.5ANDOD<=5.5THENOD$(X) ="5-2" 
5630 IFOD>5.5ANDOD <=6.5THENOD$ (X)="3 -l " 
5635 IFOD>6.5ANDOD<=7 .5THENOD$(X)="7 -2 " 
5640 IFOD >7.5ANDOD <=8.5THENOD$(X ) ="4-l" 
5645 IFOD>8.5ANDOD <=9.5THENOD$(X)= "9-2 " 

..-See List of Advertisers on pege 354 

Program continued 

Programming drive 
you wild? 

We have the high quality programs you demand 
at a price that will please. Send for FREE catalog. 

THE BERG WORKS .,-351 

Box 742C Janesville, WI 53547 

-
SPEAK-EAZY 

the 
:HUMAN QUALITY: 

uVOICE" 
TRs-ao• that is 

\Non't believe it 
for your 
so good you 
Phone for demo. 
6 programs on 

5 29 9 °0 

tape or disk.+ user manual 

··NEW·· 
DOUBLE DENSITY 

DISK CONTROLER WITH 
16·K ONBOARD RAM 
FOR YOUR MODEL 
NO EXPANSION INTER­

NEEDED, RUNS 
DOUBLE DEN. 

FACE 
SINGLE OR 

$299."-0 

$29."-0 

··NEW .. 
SUPER 

SENSITIVE 
LIGHT PEN 

SIMPLIFY 
YOUR TAPE LOADING 
WITH :cload: 

THE 
LED $·VU· METER 

29.0

-" 

*TRS·BO IS A TRADEMARK OF RADIO SHACK• 
PROGRESSIVE ELECTRONICS .,,m 

643 E.CHESTNUT S~ 
LANCASTER OH. 43130 

PHONE - 614-687-1019 
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LOAD 
80 
LOADS 
EASY 

( C•-•) ) 

LOAD 80 
ELIMINATE HOURS OF 
TYPING AND 
AGGRAVATION 

In the April , 1981 issue of 80 Microcomputing, we in­
troduced 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 $2.50. With the complete documenta­
tion found in the companion magazine issue, you 
should have no difficulty loading any of 80's major pro­
grams. 

Please send me the following : 
TAPES MAGAZINES 

D April, 1981 D April , 1981 
D May, 1981 D May, 1981 
D June, 1981 D June, 1981 
D July, 1981 D July, 1981 
D August , 1981 D August , 1981 

ITEM COST QTY. TOTAL 

LOAD 80 Tapes 
overseas, add $1.00 $9.95 

80 Microcomput ing 
$2.50 add $1 .50 for postage and 

handling if ordering magazines 

TOTAL 

D Check Enclosed Bill 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 BO • 80 Pine Street • Peterborough NH 03458 

Attn: Debra Boudrieau 
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Program continues 

5650 IFOD>9 . 5ANDOD<=ll.5THENOD$(X) ="5-l" 
5655 IFOD>ll. 5ANDOD <=l3. 5THENOD$(X) ="6-l" 
5660 IFOD >l3.5ANDOD<=l5 . 5THENOD$(X)="7 -l" 
5665 IFOD>l5 . 5ANDOD <=l7 . 5THENOD$(X)= " 8- l " 
5670 IFOD >l7 . 5ANDOD<=l9 .5THENOD$(X)= "9-l" 
5675 IFOD> l 9 . 5ANDOD <=21 . 5THENOD$ (X) ="10-1" 
5680 IFOD >21.5ANDOD <=23 . 5THENOD$(X)="ll-l" 
5683 IFOD >23 . 5ANDOD <=25 . 5THENOD$(X) ="l2 - l" 
56 85 IFOD>25 .5ANDOD<=27.5THENOD$(X)="l3 - l" 
56 87 IFOD>27 . 5ANDOD< =29, 5THENOD$ ( X) =" 1 4-1 " 
5690 IFOD>29 . 5ANDOD <=31 . 5THENODS(X)= "l5- l" 
5692 IFOD>31 . 5THENOD$(X)="20-l " 
5695 IFX=WN (1) THENOD$ (X) =OD$ ( X) +" ***" 
5696 IFX=WN(2)THENOD$( X)=OD$(X)+ " **" 
56 97 IFX=WN(3)THENOD$(X)=OD$(X)+" *" 
5699 NEXTX 
5999 RETURN 
6000 CLS 
6010 P l $=" COMP. 
6020 P2$="Ht TIME 

ODDS" 
6030 MS$=" 11 Ill . I 

% %" 

AVE . 
FIN. 

I I. I 

6040 IFNH <l 3THENPL=NHELSEPL=l2 
6050 I =l 
61 00 PRINTP1 $:PRINTP2$:PRINT 
6105 FORX=ITOPL 

%WPS 

UL I 

EARN/ 
START 

111111 

COMP . POINTS 

I#. I II. I 

6110 PRINT USING MS$;X,HD(X , l) ,HD(X, 2) , HD(X , 5) ,HD( X, 6) ,HD (X ,11 
) ,H D(X , 10) , OD$(X) 
6120 NEXTX 
6125 IFPL >l2THEN6 1 40 
6130 IFNH >l2THENPRINT @960,"PRESS ENTER FOR MORE": : INPUTA$ :I=l3 : P 
L=NH:CLS:GOT06l0 0 
6140 PRINT@960, "1-WAGERING 2-GRAPH ]-PRINT 
: : IFNH >l2THENPRINT" 5- RELIST"; 
6150 0=0 : INPUTO 
6160 IFO=l GOSUB70 00 
6170 IF0=2GOSUB8000 
6180 IF0=3GOSUB9000 
6190 IF0=4THENRETURN 
61 99 GOT06000 
7000 CLS:PRINT:PRINT" ••WAGERING **" : PRINT 
7010 PRINTC$(1) : PRINTC$(2) : PRINTC$(3) 
7020 PRINT:PRINT" EXACTAS" 
7030 PRINTC$(4) 
7080 PRINT:PRINT:I NPUT"PRESS ENTER";A$ 
7090 RETURN 
8000 CLS :PRINT@836 , STRING$ ( 59 ,CHR$(14 0)): 

4-NEXT RACE" 

8010 PRINTSTRING$(31," ");:FORX= lT010:PRINTl;:NEXTX:PRINT" 2";:P 
RINT:PRINT " HI "; :FORX=lT09:PRINTX;:NEXTX 
802 0 FORX= 0T09:PRINTX;:NEXTX:PRINT0; 
8030 PRINT@0 , "78 " : STRING$(59 , "-") 
8031 PRINT@64 , "72 " ; STRING$(59 ,"-") 
8032 PRINT@l28 ,"66 ":STRING$(59,"-") 
8035 PRINT@ l9 2 ,"60 ":STRING$(59," -" ) 
8036 PRINT@ 256,"54 ";STRING$(59,"-") 
8037 PRINT@320 , "48 ": STRING$ ( 59 ,"-") 
8038 PRINT@3 8 4, " 42 ":STRING$(59 ,"-" ) 
8040 PRINT@ 448,"36 ";STRING$(59 ,"-") 
8050 PRINT@512,"30 " ; STRING$(59 ," -") 
8060 PRINT@576 ," 2 4 "; STRING$ ( 59 ,"-") 
8063 PRINT@640 ,"1 8 ";STRING$(59," - ") 
8065 PRINT@704," 1 2 ";STRING$(59,"-") 
8070 PRINT@768," 6 " ; STRING$(59 ,"-"); 
8100 FORX=lTON H 
8105 IFHD ( X, 10) <=80THENHP=HD (X , 10 )·ELSEHP=80 
81 10 FORY=40T0(40-( HP/ 2))STEP-l 
8120 SET((X*6)+2,Y) 
813 0 NEXTY 
8140 NEXTX 
81 50 A$= "":I FINKEY$= ""THEN8150 
8999 RETURN 
9000 CLS:IFPEEK( l431 2) >1 27THENPRINT: PRINT"PRINTER NOT READY - PR 
ESS ENTER"; :I NPUTA$:RETURNELSEPRINT@4 10," PRINT ING ••• " 
9005 PH $= "COMPARATIVE ANALYSIS FOR RACE NUMBER " 
9010 Pl$=" COMP . AVE . EARN/ SR/TV " 
9020 P2$= "H I TIME FIN , %WPS START AVE . COM 
P. POINTS ODDS " 
9030 PL$="11 Ill.I 11 . 1 Ill . I 
I Ht.I % %" 
910 0 LPRINT : LPRINTTAB( 20) PH$ ; RN 
91 10 LPRI NT : LPRI NTP 1 $ : LPRI NTP 2 $: LPRI NT 
9200 FORX= l TONH 

llllH Ill. I II. 

9210 LPRINT USING PL$;X , HD(X ,l ) ,HD (X ,2 ) , HD(X,5) , HD(X 6) HD(X 9 
) , HD(X ,11) ,HD (X ,10) ,OD$(X) ' ' ' 
9220 NEXTX 
9230 LPRINT: LPRINT: LPRINT 
9240 LPRINT" **WAGERING **":LPRINT :LPRINTC$(1) :LPRINTC$( 2) :LPR 
INTC$(3) :LPRINT 
9250 LPRINT" EXACTAS" : LPRINTC$ ( 4): LPRINT: LPRINT: LPRINT 
9290 RETURN 
11000 CLS:PRINTTAB(lS)" --
11010 PRINT " <] > A LOT 
11020 PRINT" <2 > MODERATE 
- » UP IN CLASS" 
11030 PRINT " <l > SLIGHT 

CLASS TABLE -- ":PRINT 
";CHR$ (149) 
"; CHR$ ( 149 ); CHR$ (149); "-----

";CHR$(149) 
11040 PRINT " <0 > EQUAL CLASS" 
11050 PRINT " <- 1 > SLIGHT ";CHR$( 149) 
11060 PRINT" <-2 > MODERATE 
- >> DOWN IN CLASS" 
11070 PF I NT " <-3 > A LOT 
11097 PRINTSTRING$(63 , "=") 
11099 RETURN 

";CHR$(149) ;CHR$(149); "-----

"; CHR$(149) 

11500 PRINTTAB(lS) "-- SAMPLE DISTANCE CHART -- II : PRINT 
11 510· PRINTTAB(S ) "3F SF 

3/8M" 
11520 PRINTTAB(5)"3 . 5F 

l / 2M" 
11530 PRINTTAB(5)"4F 

3/ 4M" 
11 540 PRINTTAB(5)"4 . 5F 
M" 

5 . SF 

6F 

6.SF 

7F lM 40Y 

7.SF 

7 .7 5F 

lM 

lM 70Y 

1 l /8M 

1 l / 4M 

11550 PRINT: PRINTSTRING$ (63, "=") : PRINT: RET URN 



DUALCASE* 

UPPER/ lowercase, full time from power-up; 
NO software; Standard typewriter keyboard 
operation (shift to UPPERCASE); Control charac­

ters can be displayed; 128 Total character set 
plus full graphics. 

SWITCHABLE* 

No switches. No driver . Opera tes fro m key­
board . Totally disables " PATCH " function s. 

KEYBOARD DEBOUNCE* 

Extra keyboard debounce , full time fro m 
power-up; NO software. If dirty keys are a prob­
lem , this is for you. 

BLOCK CURSOR* 

Replaces the underline style 
Easier to locate on a full screen. 
blinking. 

SHORT CASSETTE LEADER * 

cursor directly . 
No d istracting 

For tape based systems. Does NOT change 

baud rate . Only shortens recorded leader . Saves 
four seconds of waiting t ime. Great for data file s! 
No conflict with high baud rate cassette systems . 

ELECTRONIC SHIFT-LOCK* 

No extra keys or switches . Simply tap either 
shift key, UPPERCASE lock, normal shift unlocks . 

WE'VE MOVED! 

Now we. c.avi 0£6e.11. 6cute.11. avid 
mo11.e. 11.e.Li.abfe. ~e.11.v~c.e. -­
Ivtc.fu.~vig UPS u.povt fl.equ.~t ! 

"THE PATCH" is not only a lowercase modi­
fication, but a complete system offering many 
of the enhancements yo u would like available on 
you r TRS-80. How is this possible? "THE PATCH " 
is a "smart chip" which monitors the same ad­
dress lines as the ROM in your TRS-80 Model I 
Le ve l II. "THE PATCH " recognizes certain ad­
dresses, turns off the Lii ROM, then substi tutes 
its' o w n byte of data . This "Patching" is what 
allows ALL these enhancements with NO soft­
ware overhead, thus NO softw are conflict. In 
fact "THE PATCH " is the ONLY lowercase modifi­
cation that is compatible with both Basic and ma­
chine language programs AND the ONLY all 
hardware low ercase modification. 

You insta ll "THE PATCH '', no need to send 
your TRS-80 away so there's no hidden installa­
tion cost . Detailed instructions guide even the 
most inexperienced owne r to complete insta ll a­
tion in about 30 minutes. Works wi th the two or 
three chip ROM set. "TH E PATCH " unit plugs into 
the ROM sockets (does not rep lace existing ROM) . 
Lowercase does require installation of the extra 
video RAM (s upplied with "THE PATCH "). 

"THE PATCH " is compatible with a ny word 
processor, any DOS and also other languages 
which use ROM sub-routines. "THE PATCH" is 
never obsole te . As new features become avail­
able they can be installed in your " PATCH ". 

"THE PATCH" is covered with a one year 
li mited warranty on materia ls and workmans hip . 
(Does void Radio Shack's 90 day warranty). Ask 
for details ... we can install for a sma ll fee . 

CALL NOW 
(208) 772-9571 

v- 62 

CECDAT, INC. 
P. 0. Box 497 

Hayden Lake, ID 83835 
TRS·80 is a Trademark of Tandy Corp. ORDER INFORMATION .. THE PATCH .. is a trademark of CECDAT, INC. 

Name -----------······ ·-------------- --------·-------------------------------·················· ··· 

Street ----------·····------------------- ---------------------------· --·················· ······· 

City ----------------·------------------- State ···-······- ···· ······· ZIP .... ........... . 

Signature ···························-----------·-----···--·-······································ 
O Check, Money Order, Bank Draft 

0 VISA, MASTERCHARGE, Purchase Orders (add 3 %) 

Card/PO No. ···········-·-·-········------···············---························ ··· 

Expiration Date ........................ Today's Date ............... ........ . 

You must check one: 
0 " MEM SIZE" 0 "MEMORY SIZE" 

Price valid through December 31, 1981 

.- See List of Advertisers on P•ll• 354 

.. THE PATCH 2 .. Switchable (ir' $94 .97 ea. . ..... 

OPTIONS: (p lease check) 

0 " El ectron ic Shift-Lock.. Add $30.00 

O "Short Cassette Leader" Add $10.00 

O "Block Curso r" No Charge 

O " Debounce.. No Charge 

Ship. & Hand. @ 2.50 ea. 

COD ADD 5 % . . 

ID Sales Tax 3 % (Id Res) 

TOTAL ORDER . 
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EDUCATION 

Modify ISI's teacher program for network operation. 

Teacher Mod 

Madeleine Fish 
Grant Union High School 
1400 Grand Ave. 
Sacramento, CA 95838 

In this article I present a very 
simple modification to Instant 

Software's Teacher program. 
The changes enable a teacher 
using ·a network system to for­
mat a lesson using Teacher and 
then send all the questions at 
once to a classroom of com­
puters via the network. The pro­
gram as sold cannot be used on 

the network. The original format 
requires each student to individ· 
ually load questions from tape. 

Once you make these changes, 
save the two programs (original 
and modified) on tape or disk. 
The questions must be stored on 
tape using this program. 

The Teacher requires a two­
step load with the first program 
being the logo. Save the second 
program on a tape or disk. It is 
this program that we will modi· 
fy. We are going to create a pro· 
gram to load our questions 
through the network by making 
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the following changes: Delete 
40,50,90-560,580-1630,2160-
3420. Add these lines: 

60 CLS:INPUT"DO YOU WISH TO INPUT 
DATA FROM A CASSETIE (ANSWER NO 
IF WISH TO SEND ALREADY LOADED 
QUESTIONS TO THE NETWORK)" ;BB 
85 IF BB= "NO" THEN 569 
570 INPUT" PRESS ENTER TO SEND 
YOUR QUESTIONS OUT TO THE NET­
WORK";ZZ: GOTO 1640 
1640 PRI NTll-1 ,BT 
1642 PRINTll-1 ,N,BN 
1650 FOR Q= 1 TON 
1660 PRINT#-1,A(Q),B(Q):PRINT @ 576, 
"QUESTION";Q 
1670 NEXT Q 

1680GOT060 
2140 CLS:GOTO 570 

The procedure for using our 
new system is as follows: 

•Create a question tape fol­
lowing exactly the directions 
supplied with the software. 
•Load into your control com· 
puter the original unmodified 
program that was saved (pro­
gram as sold without the in· 
itial logo program). 
•Send this program via the 
network to the students' com­
puters. 

•The students' display will 
ask if they want to load from 
tape. They (or the teacher) 
should respond with yes and 
follow directions as if a tape 
load was to follow. 
• Load the shortened modi· 
tied program into the control 
computer. Follow directions 
and load your question tape. 
•The computer will then in· 
struct you to depress the Enter 
key when you are ready send 
out the questions via the net­
work. 
There are some disk-based 

authorware systems available 
for the TRS-80. They will also pre­
sent a problem as far as the net· 
work is concerned since we are 
transmitting information through 
the cassette port and the speed 
of our information transfer is 
necessarily slow. 

This is by no means an ele­
gant or complete authorware 
system, but for an investment of 
$10, teachers can begin to cus­
tomize lessons for their students 
and specific educational pro­
gram.• 



Are my TRS·80* business systems really that good? 
Michael Tannenbaum thinks so. 
Here's what he said about my Model II 
systems in the August "80 Microcomputing!' 

On the General Ledger's ability to file and report: 

".-.. the best I have yet 
seen in a microcomputer 
system:' 

On the Accounts Receivable system: 

" ... clear and simple to 
follow." 

" ... the first time I have 
seen this feature in a 
microcomputer system:' 

(referring to its ability to calculate a salesman's commission) 

On our policy of customizing our systems 
to each buyer's needs: 

'' ... Taranto does his 
customers an enormous 
service:' 

And on our systems in general : 

" ... a comprehensive and well-documented 
system, an impressive product at a very 
reasonable price." 

Thank you, Michael. 

.- See List of Advertisers on page 354 

Taranto 
& ASSOCIATES, INC. .,.. 45 

The Total System Store,. 
121 Paul Drive, San Rafael CA 94903. 
Outside California, toll free (800) 227-2868. In California, (415) 472-2670. 
Authorized dealers throughout America . 

80 Microcomputing, September 1981 • 273 



~T\C-T@C 80™ 
Micro· Clock 

Put a wrist watch on your Computer. Gives Time. Dote, 
and Doy of week, without the need of operator input. 
Runs on Batteries, so it never needs to be reset. Gives 
you the ability to enter data with the knowledge that 
the Dote and time ore correct. Includes complete 
documentation. and sample routines. 

Mod I Version . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $99 .00 

UNI-TERM 
UNIVERSAL TERMINAL PROGRAM 

by Pete Roberts 
The first and only fully intelligent terminal program for 
BOTH Mod I and Mod 111 users! Includes all features found 
in Terminal programs costing MUCH more, plus many not 
found anywhere else . Includes extensive 
Documentation and handsome binder. 
Price ... . ........... .. ....... . .. . . . .. . .. .. P9.95 

~~~ 111 v~~~nPLUS . SUPPORTED!i ... . ..... . .. ~ 109 .oo RUN YOUR OWN 
a.:.:L.:..:..:....IG-H~T .:::....:..:PE=-N~..:..:...=.=...----i COMPUTER BULLETIN 

Model I & II Light Pen. Needs only a 9 Volt Dottery. BOARD 
Attaches through the cassette recorder for ease of Become 0 CONNECTION-80 SYSOP (System Operator) 
operation. Easy to use and program. Comes complete with a LYNX Modem, and CONNECTION-801313S Program 
with hardware and extensive documentation and 
sample routines. All this power for only . ...... $19 .95 by Tom Vonde-Stouwe & Rich Taylor. All for only $J99 

($100 off regular price) . 

LYNX MODEMS 
Expand your horizons, allow yourself to communicate 
with other computers, and for others to communicate 

CONNECTION-801313S Alone . .... . . .. . .... . $199.95 
LYNX Auto Modem Alone . ... . . . ...... . .... $299.95 

DOS PLUS 
w ith your computer!! Now this is easy to do with the NEW This is the BEST Operating System currently available for 
Model I & 111 LYNX Modem with Auto Answer/Dial the TRS-80™. It offers you all the features you could ever 
features. Needs no RS2J2-C Boord installed in the TRS- use, speed, reliability and much more.Available for the 

_8_0_'_w._F_u_11_1_y_e_o_r_w_o_rr_o_n_ty_._A_ll_th_i_s _fo_r_o_n_ly_ .. _._._S_2_9_9_.9-15 Model 1 and Ill. Single and double density systems 
available. Only 99 .95 either system. 

MODEL Ill MF.MORY KIT 
Upgrade your Model Ill to J2 or 48 K with the RIGHT UTILITY PACK 
Memory Chips. These ore Prime 150ns (Fast!!) chips. 
Beware of slower chips, as future Mod Ill upgrades may by Mike Friedman 
not work with them! FOR THE SERIOUS TRS-80™ USER 
16K set . . .. . . .... ... ........ . .... . ... . . . . $45.00 CONTAINS: 
J2K set . ... . . . .............. . ............ $80.00 ~12ooler: Very fast. Allows page parameters & Pert Skip. 

This spooler allows you to switch Dos' s w ithout 
lnteruptlng printing!! COPY 111 by Dick Oalcom Erase: Super program, purge utility with many modes of 

Load in the 500 Ooud system tapes in 1 / 3 the time w ith operation. You will never use KILL again!! 
Copy 111 . Thi s utiliry will read in your 500 baud system MOQ.: Places a sector mop of your disk on the screen. 
tapes. and then write them out at 1500 baud . Thi s gives Shows free, used and locked out Qrons. 
you backup protection as w ell a speeding up yourtapes. All for only .. . ....... ... .... ... . . . . .... . .. . $49 .95 
A must for all Model Ill Cossette users! 
SPECIAL ..... . .............................. ~9 .95 

CASOP 
MODEL Ill DISK DIRECTORY 
PROGRAM by Bill Maxey 

The CASOP Utility will allow you to copy systems tapes, CotologueyourDisketteswiththiseosytouseCotologue 
find load locations, check for hidden messages, modify program for Model Ill Disk systems. Con run on as little as 
program blocks, relocate program blocks and merge a J2K 1 Disk system. Helps you keep track of ALL of your 
two tape programs together. CASOP is a must if you write programs. 
or load SYSTEM tapes ... . . .. .. .. ....... . . . . $24.95 ONLY ... .. ........ . .......... . . . . .. . ... . . $19.95 

-

171 Hawkins Road .,- 122 

Centereach, New York 11720 

- (516) 981-8568 (Voice) 
(516) 588-5836 (Data) 
MNET-70331 , 105 
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Dealer Inquiries Welcome 
Add ~2.00 S & H 

NYS res. odd oppr. tax 



AMBE AZE™ 
EYE FATIGUE- Much 
discussion has taken 
place regarding 
screen Color and 
contrast. Extensive 
research has 
produced a 
breakthrough in the 
prevention of 
Operator Eye Fatigue. 

A self-instruction 
booklet on 
copyrighting the 
computer programs 
you write. INCLUDES: 
Step by step 
instructions, sample 
forms, as well as 
discussions of 
copyrights, patients 
and trade secrets, your 
rights secured by 

~r 
\ · :-.--- . 

1'-. - 1 

\ \-~ ~ I \ ·ry• · .~ . . 
,. \ : l 

\ 

Amber has been found 
to be much more effec­
tive in preventing eye 

The Copyright Kit 
"How to Copyright you r Computer Software " 

copyrights, legal 
remedies upon 
infringements, 
material not 
copyrightable and 

Available At 
All Systems Go 
105 W . Plant St. 

fatigue than any other 
color. Put an Amber 
Eaze Filter on your TRS-
80r .. or any other 
computer monitor. 
Contact one of the 
dealers below. 
Model I ... . .. $19.95 
Model II & Ill . . $24.95 
Other Computers Call 

MUCH MORE! Written 
by Attorneys. 
Published by National 
Attorneys Publications 
Inc. and distributed 
exclusively through 
B.T. Enterprises and 
available from the 
dealers below. IF YOU 
EVER WROTE A 
COMPUTER PP.OGRAM, 
YOU NEED THIS BOOK!! 

Dreeze Computing 
P.O. Dox 1013 
Derkley, Ml 48072 
313-288-9422 

Computer Magic Inc. 
115 Weltshi re Ave. 
Louisville. KY 40207 
502-893-9334 

Winter Garden. FL 32781 
305-877-2830 

CPU Computer Corp. 
175 Main Street 
Charleston. MA 021 29 

Programs Unlimited 
20 Jericho Tpke. 
Jericho. NY 11753 
800-645-6038 

Contemporary Comm Corp. 
5582 Coral Way 
Haslett. Ml 48840 
517-339-1028 

Son John Enterprises 
P.0 . Dox1 67 1 
Freemon!, CA 94538 
415-651 -4147 

Stevens Radio Shock 
562 Nutt Road 
Phoenixville. PA 19460 
800-345-6279 

W 
171 Howkins Rood v- 122 

Cente reoch. New York 11720 
( 516) 98 1-8568 (Voice ) 
( 516) 588-5836 (Do to ) 
MNET-70331 . 105 

.,... See List of Adrertisers on page 354 

!lob's T.V. 
93-1 5 86th Drive 
Woodhaven. NY 11421 
212-44 1-2807 

Sofr Sector Marketing 
6250 Middle Deir Rd. 
Garden Ciry. Ml 48135 
313-425-4020 

Dealer Inquiries Welcome 
Add ~2 .00 S & H 

NYS res. odd oppr. rox 

Computer Serv. of Danbury 
P.O. Dox993 
Danbury, Ct. 06810 
203-744-5516 

Omni Systems Associates 
P.0. Dox632 
W. Caldwell, NJ 07006 
201-226-9185 
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UTILITY 

Though not probable, it's possible. 

Serial Printing 
With EDTASM-Plus 

Howard H. Cohen 
1204 Branch Lane 
Glen Burnie, MD 21061 

After purchasing a Microsoft 
Editor/Assembler-Plus I 

wanted a printer for hard copy. 
After months of waiting I bought 
a used Selectric terminal and 
Small System's TRS232. How­
ever, to my dismay the Microsoft 
EDTASM Plus does not support 
serial printers and there is no 
company policy to integrate the 
two products. Therefore, I had to 
integrate them myself. 

Using Small System's RSM 
Monitor I searched, moved, and 
changed some locations suc­
cessfully. These changes as­
sume you have the following 
software and at least 32K of 
memory: RSM Small Systems 
Monitor, Microsoft's EDTASM 
Plus (version 1.06) and the 
TRS232 Formatter software. If 
you do not have the Formatter, 
get it. It's well worth $14.95. 

Run EDTASM Plus and key in 
the Formatter program from the 
supplied listing. While you are 
keying in Formatter, you ·must 

change the parameters that you 
would normally change using 
the Basic load version (e.g., 
BAUD, NULLCT, etc. I have the 
newer Model I. TRS-80, therefore 
I don't use the keyboard de­
bounce program in the Format­
ter. With a bit more work, inte­
gration of the debouncer could 
be accomplished.) Add the code 
in Table 1 in front of the start 
label. Add the following End 
card at the end of the Formatter: 

END PRNTDR. 

Then assemble the new For­
matter with: A NEWFOR 
/MO/WE/ and record it on 
cassette tape. 

Next, reload EDTASM Plus 
but do not Enter. Load in the 
RSM Monitor at ACOOH and ex­
ecute it. Enter the following 
commands: 

E 4561 Change the 3B to 81 
E 4562 Change the 00 to 72 
E 4459 Change DD to F7 
E 4460 Change the 71 to 73 

Now load the tape you made 
(system *? NEWFOR). Go back 
to RSM (SYSTEM *? /44032) 
which was loaded ACOOH. Issue 
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the following command to 
create your composite program 
tape: P 4380 73F7 4380 ED­
TASM. (The last step can be re­
peated to record two copies.) 

Next, load your new program. 
Turn on your serial printer and 
print away. 

Note the two key addresses 
(above) iri EDTASM Plus, 4561 H 
and 4459H. Address 4561 H is 
where the printer driver is called 
and 4459H is the address that 
sets up tfie start of the EDTASM 
Plus text buffer. The address at 

ORG 7281H 

PRNTDR PUSH AF 
PUSH BC 
PUSH DE 
PUSH HL 
PUSH IX 
PUSH IY 
LO C,A 

CALL START 
POP IY 
POP IX 
POP HL 
POP DE 
POP BC 
POP AF 

4561 H was changed to call the 
new printer routine. The address 
at 4459H was changed to allow 
the Formatter to become part of 
EDTASM Plus. 

It is important to note that 
once the EDTASM Plus and the 
TRS232 Formatter are merged, 
the Quash function in EDTASM 
Plus should not be used. If it is, 
it will cause EDTASM Plus to 
make an error. The code will call 
the Formatter that was quashed 
along with Z-Bug or the Assem­
bler.• 

ORG THE FORMATTER BEHIND 
THE EDTASM + 
SAVE ALL EDTASM + 'S REGISTER 

MOVE THE CHAR TO C-REG 
WHERE TRS232 IS EXPECTING IT 
CALL TRS232 
RESTORE ALL REGISTERS 

RET , RETURN TO EDTASM + 

Table 1 



•written for TRS-ao· model -I 
•requires 16K RAM for cassette. 32K 

RAM & 1-drive for disk version 
•printer option 
•disk version. 
•cassette version . 

.... $50.00 
.. $30.00 

to order , send check. money order. or COD 
to: 

Mj-S Micro-Investment Software 
9621 Bowie Way 

- - Stockton, CA. 95209 v-46 

APPLE II' & ATARl -800' version available 
soon , write for more information 
·TM of Tandy Corp ., Apple Computer. A tan respec t ively 

·-·-$$DISCOUNT PRICES$$·-·­
SCOTCH DISKETIES 
Soft Sector · Single Density . 5 'I• inch 
32% less abrasive than the Industry average. 
Soft box of 10 $27.95 
Storage box of 10 $28.95 
3M Disk Drive Cleaning Kit (5 •;. inch) $22.95 
Shipping & insurance for each box/ki t $1 .00 
TRS-80 SOFTWARE 
Designed/tested with TRSDOS & NEWDOS + 
Requires 16 Kand one disk drive unless noted. 
Software prices Includes shipping & insurance. 

I Directory Librarian with diskette order $9.oo · 
Reads directories of up to 99 diskettes. Main­
tains a master library of names and free grans. 
Fast sorts. Supports printer. Req's 48K. 
Typing Teacher with diskette order $4.oo· 
Teaches touch typing. Letter, word, and para­
graph exercises. Monitors typi ng speed. 
Math Drills with diskette order s2.oo · 
Prints persona lized practice worksheets for 5 
types of math problems. Ages 5-9. Req 's MXBO. 
Game Pack #1 wi th diskette order $2.oo · 
Exci ting arcade games - Duel, Race & Maze 
All four programs with diskette order $14.00· 
· without diskette order· add $5.00for1 or more 
EPSON MX80 PRINTER 
BO chars/sec · 9x9 matrix - letter quality 
Epson provides 90-day warranty for MXBO 
· Regular tractor model w/TRSBO cable $519.00 
- Frict ion/Tractor model w/TRSBO cable $619.00 
- Shipping & insurance $10.00 
- Friction Feed Adaptor (incl. shipping) $54.95 
PAPER & LABELS 
~e~.:' 1!~ft~0~g~~~ ~~~~t~ft~~~ie~;;;afrtd 
- Box of 2300 sheets - 9 'lz x 11 inch $37.00 
· Shipping & insurance for each box $9.00 
Pressure Sensitive Labels 
· Box of 5000 labels· 3 '/2 x 'Y,. inch $19.00 
- Shipping & insurance for each box $4.00 
SUPER SPECIAL PACKAGE 
Everything in this advertisement! 
Diskettes (1 box), cleaning kit , MXBO (w/cable­
add $100 for MXBOFT), all software, paper & 
labels (1 box ea). Includes shipping. $649.00 

Ei. Visa and Mastercard accepted. 
Michigan residents add sales tax. 

THE COMPUTER ANSWER ,,..47 1 
P.O. Box 573 T 

Birmingham, Michigan 48009 
-• (313) 642·4338 (Order Phone• 24 hours/day) -• 

CANADIANS 
NOW IN STOCK 

ACORN SOFTWARE 

PINBALL 
BASKETBALL 

INVADERS FROM SPACE 

Super action with SOUND 
& Machine Language SPEED 

Each avail for Mod 1 on 
CASS $19.95 DISK $24.95 

SYSTEM SAVERS 
Will copy SYSTEM TAPES 

onto DISK or Cassette 
Mod 1 DISK SYSTEM $19.95 

MEMOREX 5114" DISKETTES 
$5.50 ea 1 O for $50.00 

MORE TO COME (& Mod 3) 
SEND FOR FREE INFORMATION 

We accept VISA 

CMD MICRO ,,..459 

PO BOX 1212 
EDMONTON, ALBERTA 

T5J 2M4 

•generate price-chart from HIGH, LOW, & 
CLOSE PRICES 

• price-trend analysis assist investors in 
BUY/SELL dec ision 

•auto scaling for price-chart generation 
• accept fractions , allow users to enter 

prices as appear in newspapers 
•SPLIT routine to adjust prices for stock 

sp lit 
• EDIT capabilit y for users to change 

price data 
•STATUS mode to display price-trend 

signa ls 
• PURGE utility to delete unwanted data 

from disk (disk version only) 

GET THE PRICE· TREND PICTURE 
WITH 

STOCK CHART • I 
·············-DEALERS INQUIRIES INVITED············-
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REVIEW 

An improved operating system for the Model II. 

Snapp' s XBasic 

Rick Lederman 
3375 Airport Highway 
Toledo, OH 43609 

The Snapp Inc. advertise­
ment promised "the best of 

Apparat's features in im­
plementing NEWDOS Basic". 
After orie phone call, one 
plastic cash number and three 
days, my disk arrived. 

Snapp's installation instruc­
tions are clear and it takes only 
a few minutes to modify a disk. 
To my amazement the software 
worked as good as or better 
than the ad claimed . 

The first of XBasic's modules 
are designed to reduce the 
number of keystrokes that are 
required during programming 
or software modification. 

There are the six single 
keystroke commands: The left 
arrow lists the first line of a pro­
gram; the right arrow lists the 
last line of a program; the up ar· 
row lists the previous line; the 
down arrow lists the next line; the 

lists the current line; and the of any line number not an in­
comma edits the current line. teger constant. It also places 

There are also 10 abbrevia- the asterisk before line num-

The enhanced renumbering 
facility corrects some prob­
lems with Radio Shack's Re­
number and allows you to 
specify an upper limit on a 
block of lines that are to be re-

!Ions for commands: 

A Auto l list 
C CLS M Merge 
D Delete N New 
E Edit P lllst 
KKill S System 

Listing and editing your pro­
gram becomes a piece of cake 
if you need only type the left ar­
row (list first line) then type the 
right arrow (list next line) while 
holding the Repeat key. This 
causes the program to list until 
you release the Repeat key. 
Then type a comma and you are 
in the edit mode for the current 
line. That is much quicker than 
typing LLIST (enter) then 
(Break) and edit (line number). 

The Model II DOS 1.2 also re­
quires that you enter System" I" 
immediately before swapping 
disks whereas DOS 2.0 requi res 
that you enter System"I " after 
swapping disks. The abbrevia­
tion S"I " is appreciated. 

The next and, for me, the 
most valuable routine is XREF, 
Snapp's cross reference facili ­
ty. This utility is similar to Ap­
parat's in that you may list 
references to the screen and 
printer and list references to 
line numbers or integer con­
stants and variables. But XREF 
also places an asterisk in front 

bers during the variable listing 
if the variable is modified in 
that line. 

1 100150 
3 80 
5 80 

10 100 
12 60 150 
so ·so 

100 ·so 
A 60($ • 110($ 160($ 
8 ·130/$ 140/$ 
J 50 
l 50 
Pl •70 ·0013 110 
x ·1001% 110/% 2120/% ·150/% 160/% 2 170/% 

Fig. 1. 

l DEFINT J - L:DIMA$ (1 2 ): PI•3 .1415927 
2 IFPI>3THEN4ELSEPI•PI ( 5 
3 GOT02 
4 FORX\•1T010 : A$(X%)•STR$(PI*X%) :NEXTX\:B$•"NOW PRINT THE ARAY": 
PRINTB$: FORX%•1T012: PRINT A$ (X\) ; X\ :NEXTX\: END 
5 REM *** ** XBTEST ***** 
10 REM A PROGRAM TO DEMONSTRATE SNAPP, INC. XBAS IC 
20 REM FOR TH E TRS-80 HODEL II 
30 REM THIS PROGRAM IS DESIGNED TO DO NOTHING 
40 REM 
50 DEFINTJ-L 
60 DIMA$(12) 
70 PI•3.1415927 
80 IF PI>3 THEN GOTO 100 ELSE PI•PI ( 5 
90 GOTO 80 
100 FOR X\• l TO 1 0 
110 A$(X\) •STR$(PI*X%) 
120 NEXT X\ 
130 B$•"NOW PRINT TH E ARRAY" 
140 PRINT 8$ 
1 50 FOR X\•1T012 
160 PRINT A$(X\) ;X\ 
170 NEXTX\ 
180 END 

Program Listing 1 
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FEATURES: 
1) Radio Shack compatibility 
2) Error free variable length records 
3) Full lower case detection and support 
4) Repeating keyboard with NO keybounce EVER 
5) Shift [OJ typewriter keyboard option 
6) Execute only protection feature for BASIC programs 
7) Automatic track support for 35 through 80 track drives (mixed) 
B) Device 1/0 handling with FORCE command 
9) Supports high speed clock modification (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 DOS command from BASIC and return to BASIC 
20) Free space map of diskette with optional output to printer 
21) Copy with variable length files 
22) Complete RS232 control from keyboard with status check 
23) Create and pre-allocate files from DOS 
24) Display cu rrent date and time from DOS 
25) More information from Directory with optional printer output 
26) Enter DEBUG with shift [BREAK] to allow use of [BREAK] from BASIC 
27) New DISKDUMP/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) 
30) 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 ZSO Extended Disk BASIC 
1) 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) DI (delete and insert text line) 
11) DU (duplicate text line) 
12) ",R" & ", V" options after LOAD and RUN (fi les open & save variables) 
13) OPEN" D" allowed (Model II compatible) equal to OPEN" R" 
14) DOS 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) TBASIC and DOSPLUS together only use SK of RAM (40K left in 48K TRS-80) 

***** 7 MORE UTILITIES***** 
1) Single drive copy 
2) Restore (dead files) 
3) Purge (unwanted files) 
4) Cleartile (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) 

***** ALSO ***** 
• New 1/0 package 30% faster 
• No BREAK key death from DOS 
• No closing killed files and ruining diskettes 

flH6ff(f} I .lt't'S.!/!6'/11$ 
$@Grl!liltll/FIP·1AI! ~ ..-384 

Specializing in ·the Tandy Line 

DOS PLUS 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 DOSPLUS! 

Single or double density systems available for Model I. 
Model Ill DOSPLUS ready for immeeiate delivery. 

Perhaps the best investment you can make for v,our 
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 1 to 10, 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 businessman, our speed and 
simplicity cannot be beat. 

So, join the satisfied users who have joined QOSPLUS. 
Experience excellence! ExperieAce DOSPLUS! 

DOSPLUS comes complete with full utilities, PLUS 
a FREE patch to enable Model I Scrlpslt/Super 
Script to run on Model 111, UNLIMITED Backups! 

Model I DOSPLUS - s999s 
Model Ill DOSPLUS - s999s 
Model I double density upgrade- 517500 

Master Directory 1.2 (double density)- 529 95 

STEP ON THOSE 
DOS BUGS!! 

ORDER TODAY!! 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISA/MASTERCHARGE/C.0.D. ORDERS 
California dial (800) 852-7777, Operator 193 

(305) 983-3390 
5846 Funston Street 
Hollywood, FL 33023 

Alaska and Hawaii dial (800) 824-7919, Operator 193 
TOLL FREE LINES WILL ACCEPT ORDERS ONLY! 
For Applications and Technical information. call 
(305) 983-3390 or drop us a card. 

Dealers tnqumes 1nv1ted 



SINCE YOU 
COULDN'T 
WAIT ...... 

WE DIDN'T •••• .! 

/1ETFOP 
5TllRN©••·· 

CONTAIS5 HIGH·HESOLVTIO!' . SOL' SD E1'H 4.f'liCED 
LA SE R BLASTS: COCJ<PI T PERSPECTl\'E: VARIABLE SK ILL 
LE\' EL: AUTOM ATIC Ml' L Tl -GAME SCOR E T ALLY ASD 
JOY STI CK OPE RATI O~ . tJ OYSTIC K ~OT INCLL' DED.I 

EXCLUSIVELY DESIGNED FOR 

TRS-80° COLOR 
EXTENDED COMPUTER 

~.- nil c he c k or m o n ey orJ r r 112 .95 

IMB: ILLl'STR ATEO MEMORY BAN K S 
P.O. BOX 289 
WILLIAM STO WN. MA 01267 v467 

•A T R.I\ OEM ARI\ OF TA~DY CORPORATI ON 

, ................. , 
t HAVE YOU + 

GOT YOURS? i • • i DISK & OTHER MYSTERIES: how i + to recover disk files, the layout of infor- + + mat ion on disks, memory m~p.s, problem + + solutions, and more .. the fJXJt book for + + disk users! S22.50, 130+ pages. + 
• • + MICROSOFT BASIC DECODED: a + + detailed, commented guide to the Level + + II ROM. S29.95, 300+ pages. + • • • CUSTOM TRS-80: brand new & full • + of super info on customizing your80. In- + 
•. eluded subjects are high res graphics, up- i + per and lower case, reverse video, high + + speed clocks, and more. Software sec· + + 1ion, too! S29.95 , 300+ pages. + 
• • + eib' SPECIAL + • • • • • + 1 OFFER + • • • • • • + H you cl ip this ad , or mention it in your + + order , you can subtract $3.00 off the + + cos t of each book that vou order! Each + + order must Le accompa~i ed with $2 .00 lo + + cover shipping expenses. Mail to: TAS, + + 1806 Ada Street, Lansing, Ml 48910, or + + phone (517) 487-3358 or 485-0344. (Add + + $1.50 for COD, 4% for charge cards) . + 
• ~138 • •................. ~ 

••••• leee• 
0 . Q ~ 0 

THE 
UNINTERRUPTIBLE 
POWER SUPPLY 

TRS-80* MODEL Ill 
DISK DRIVE KITS 

Process Control Technology 's Disk Drive Controller 
offers more performance tor less Dollars! 

Jumper program nearly any combination of internal 
and external Disk Drives. (All four drives can be 
external, or up to two drives can be internal.) 

Hardware compatable with 40. 80, or 77 track (8 
inch) drives! 

Hardware compatable with double sided drives! 

TRS-80" MODEL Ill 
Wllh Two lntemll Diak DrlVH, 32K RAM $1899 

TRS-80' MODEL Ill, MODEL Ill BASIC, 
16K RAM .. .. .. .. .. .. .. . .. . .. $899 

INTERNAL DRIVE KITS 

DISK DRIVE 1 

DISK DRIVE 2 

EXTERNAL DRIVES 

$679 

$279 

DISK DRIVE 3 (Includes Gable) . $359 

DISK DRIVE 4 . . . $329 

Fully Warranted for 90 Days. 
'TAS-80 is a trademark of Radio Shack. 

PROCESS CONTROL .,...408 

TECHNOLOGY 
P.O. BOX 8825 

STOCKTON, CA 95208 
(209) 952-8576 

that keeps your computer on 
when the power fails . . . 

Mayday protects the computer and disk system from power surges, sudden drops in 
voltage , or a complete disruption of power. 

Most problems operators or programmers have are caused by voltage or current interruptions of the computer. 
There are 12 different Mayday UPS power supplies . one of which is specifically designed to handle your computer 
system from 50 watts up to over 600 watts . 
Protect your time and investment. One power failure could well cost you the price of the Mayday. Prices start at 
$240 for the 150 watt system. (Line surge voltage regulator protection is avai lable at additional cost). 
For more information, please call or write. 

frame••~ 
~151 ~.,.,.,,.~ 

;:;-,,,,,~~ 
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A$ (0)" "(1)" 3.14159" (2) "6.28319" (3)" 9.42478" (4) ·· 12.5664" 
(5) .. 15.708" (6) .. 18.8496" (7) " 21.9912" (8) .. 2 .1327" (9) 
" 28.2743" (10) "31.4159" (11) " "(12)"" B $ " NOW PRINT THE ARRAY" 

Pl ! 3.14159 
x % 13 

Fig. 2 

numbered. It also allows you to 
scan the text for renumbering 
errors such as undefined line 
numbers or other errors in the 
text, after which the text num­
bering remains unchanged. 

XRENUM also allows a block 
of text to be duplicated in 
another area of the program 
without destroying the original 
text or its renumbering. When 
renumbering a very large pro­
gram XRENUM is as much as 
30 times faster than Radio 
Shack's Renumber. 

Beyond NEWDOS utilities for 
the Model I, Snapp offers the 
Model II user XDUMP , a 
dynamic variable-print facility. 
This facility prints the current 
value of any or all variables on 
the screen or printer. 

Fig . 2 demonstrates the 
results of invoking XDump after 
the program is run. By entering 
the command Z, the computer 
prints the current value of each 
variable. In the example, Pl is in 
single precision form and 
equals 3.14159 while Xis an in­
teger and equals 13. 

XBasic also includes the 
string/key word cross reference 
facility called XFind. This facili­
ty displays the line numbers 
where key words appear. This is 
indispensable for converting 
from one Basic to another. 

110 
50 
7080100110130150 

> 80 
DEFINT 50 
DIM 60 
ELSE 80 
END 180 
FOR 100 150 
GOTO 8090 
IF 80 
NEXT 120 170 
PRINT 140 160 
REM 510203040 
STA$ 110 
THEN 80 
TO 100150 

80 

Fig. 3. 

..- See List of Advertisers on page 354 

XFind also displays all line 
numbers that reference any 
string or portion of a string 
which you select. This is very 
handy for reducing space re­
quired for quoted strings that 
are used more than once. 

Fig . 3 demonstrates the 
results of entering F, which in­
structs the computer to display 
the line number locations for all 
key words in the program. The 
key word Print appears in lines 
140 and 160. The string search 
function is invoked by entering 
F," " which requests all string 
references beginning with a 
null and continued through 
zzzzz be output to the printer. 
The example program contains 
only one fi xed string reference 
which is in line 130. 

Finally, XBasic offers XCom­
press which reduces your pro· 
gram size to an absolute mini­
mum. This is accomplished in 
several phases, most of which 
may be optionally selected. 
These phases are: 

•removal of remarks; 
•removal of irrelevant 
blanks; 

•removal of irrelevant tab 
characters; 

• removal of extraneous 
colons; 

• removal of the Let key 
word ; 

• removal of quotes at the 
end of a line, 

• removal of GOTO follow­
ing a Then; 

• removal of non-signifi ­
cant characters from long 

variable names; 
•removal of non-executable 

code; 
• removal of variable typing 

characters ( !#$% ) when 
given a DEFxxx; 

• merging of multiple state­
ments into single lines; 

• renumbering the program 
on a one-by-one basis. 

The XCompress facility is in· 

voked by entering H followed 
by any special parameters you 
may require. I usually request 
that the program not be renum­
bered, which allows me to keep 
track of differences between 
program versions more easily. 

DOS FIX 

The previously discussed 
utilities are well worth the 
price, but Snapp Inc. chooses 
to add at no charge their 
DOSFIX, a set of repairs to the 
Model II disk operating system. 
These include both official Fort 
Worth and Snapp originals . 

The first 16 remove unneces­
sary files from the operating 
system, some which don 't work 
anyway, plus junk like SYSU 
SYS which only prints the logo 

on the screen during the power· 
up sequence. Another patch 
moves the Break key to CTRL 6. 
This patch has appeared in 80 
Microcomputing before and 
has often saved me frorri enter­
ing CONT (enter) which lets the 
program continue from where it 
stopped after accidentally hit­
ting the Break key while trying 
to use the backspace key. 

The last DOS fix has stopped 
my cussing upon power up or 
reset when the Forms com­
mand initializes the printer and 
the computer issues two line 
feeds, destroying my top-of· 
form alignment. 

Thanks to Snapp XBasic and 
their DOSFIX, my Model II no 
longer seems to fight my every 
move. • 

l DEFINT J -L:DIMA $( 12) :Pl=J.141 5927 
2 IFPl>3TH£N4ELSEPl=PI [S 
3 GOT02 
4 FORX%=1T010:A$(X\)=STR$(PI*X%) :NEXTX\:B$='NOW PRINT THE ARAY ' : 
PRINTB$: FORX\=l TOl 2: PRINTA$ ( X\) ; X\: NEXTX\: END 

Program Listing 2 

JOE COMPUTER Presents Handicapping Software 

,/~ Prol~:~oll~~~b~~ro~=~ N~=~~?an~ ~ old pric:~::rs 
r' ., -·· righl. Ken Perry ol SOL reluses lo raise lhe price. Joe !eels Iha! !his program should sell 
• ... \J lor $500.00 1 Why? Because ii works - better lhan 65% againsl lhe Las Vegas line lor 
;,~1 lhe last 3 years on picking upsets - a whopping 73% las! year' A proven winner! II 

4 lakes aboul 10 minules a week 10 record lhe weekend ·s results . Then sil back and lei 
your compuler predict nexl weekend 's pcinls lor 28 pro learns or 78 college learns. Each program 
comes wilh a prior season dala lile. 16K TRS-80 Pro Football version now available. 
Pro Football Cassette ( TRS-80 or Apple) 

Disk 
College Football Cassette (32K TRS-80 or Apple) 

Disk 

Brand New! Pro Football History 

. S21.95 
S26.95 

.. S21 .95 
.... S26.95 

This unique program wilh dala files displays lhe scores and Las Vegas lines for lhe last live years lor all 
NFL regular and posl season games including lhe Super Bowl. All 28 leams included. This dala is hard 
10 lind - now ii can be in your compuler . Dala is displayed via a variely of search keys . A mus! for 
serious foclball lans. 
TRS·BO or Apple 48K Disk only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S39 .95 

' -£~ Horse Race Handicapping! Our biggesl seller - Probabilily Handicapping Device· I . 
;Ir 7 This is a comprehensive horse racing syslem lor spotting overlays in lhoroughbred - . fl sprinl races. Easy enlry ol dala from lhe racing lorm. A complele users manual.lakes 

·""'\·. you slep by slep lhrough a sample race and explains overlay betting and money 
• "- managemenl. The user's manual conlains a delailed lab run ol a 100 conseculive race 

syslem workout showing an amazing $1.50 relurned lor each $1.DO wagered . (Nole: !his is not the 
same program as "Winning al lhe Races " ). You may purchase lhe manual seperalely lor $7 .95 and 
credil. PHD-1 is now available for CP / M (Basic-SD, M-Basic). PHD·1 User.'s Manual and cassette lor: 
16K Apple II Applesott . BK Ohio Scientilic (specify 1P or 4P) , 16K TRS-80 Model I or Ill . S29.95 
Apple or TRS-80 Disk .. .. . . .... .. ..... ... .. S34.95 
CPI M 5" or 8" Single Density Data Disk . . . ..... .... . S39.95 

DR. QUIRIN'S FAMOUS DISCOVERIES! 
Winning al lhe Races . This is lhe program using lhe algorilhms lrom Dr . Ouirin 's bock . Highly praised 
and endorsed by Dr. Quirin . this program is lhe best available loday. Again. Ken reluses lo raise lhe 
price' Our loss is your gain . Screen edil lype data entry makes enlering dala a breeze . Order now 
belore Joe convinces Ken lo raise lhe price' 
Winning al the Races Cassette (32K TRS-80 or Apple) . . .. .. .... S34.95 

Disk . . S39.95 

Winning at the Races - lhe bock by William Quirin Ph .D. This is lhe bes! compulerized sludy ot 
lhoroughbred racing ever published . This 300 page hardbound bock shows delailed sludies ol high im· 
pacl value laclors and includes Dr. Quirin 's lamous Par Times . 
A Tom Ainsle Winners Circle Book . . . ....... .. ..... . .. . ........ S21.95 

Sealing the Races w~h a Compuler by Sieve Brecher. A good " How To" bock on mulliple regression 
lechniques applied lo Pari ·Mulual handicapping. Some heavy malh . . . $14.95 

Maille er.eeks payable 10 JOE .COMPUTER - Ptione orde1s ana .ml orma1roo. (2 13) 992 ·05 14 CIC 
Send to JOE COMPUTER. 22713 Ventura Blvd . Su•le F . WOOdland Hills, CA 91364 

Call torn1a res1den1s add 5•1, sales ta• 
'CP11J r1 • lr• Mm•r> Ol°'9•1'• Re1 H rcfl IT~ llO •S i u.aoe,...r~ of h na1Cor1> 
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UTILITY 

Using Model I Scripsit on the Model III. 

Patching Across 

Richard Koch 
2740 Washington St. 
Eugene, OR 97405 

Recently Radio Shack an­
nounced that the Model Ill 

version of Scrips it can be copied 
a limited number of times. 
Owners can duplicate the pro­
gram twice, after which backup 
skips over the Scripsit program; 
the duplicated programs cannot 
be copied at all. 

If Scripsit cannot be duplicat­
ed, things I do with the Model I 
are impossible on the Model Ill. I 
keep a copy of Scripsit on each 
disk to document computing 
tasks as soon as they are com­
pleted. Apparently that is not 
possible on the Model Ill. 
Moreover, I use a serial printer 
which prints at 1200 baud, pro­
vided it can shake hands with 
the output program. I have 
modified.Scripsit to provide this 
handshake, but a program that 
cannot be duplicated cannot 
easily be modified. 

I predict that Scripsit 's limi­
ted backup ability will be 
dropped when Radio Shack de-

cides to emphasize the word 
processing ability of the Model 
Ill. But in the meantime, many of 
us have a problem. Luckily, it 
turns out that the old Model I 
Scripsit package can be easily 
modified to work on the Model 
Ill. 

Making the Modification 

This modification requires the 
disk version of Scripsit. Recall 
that the disk comes with two 
programs, Scripsit/UC and 

to the printer. The cassette re­
corder doesn 't work either. 

Scripsit starts at 5200H, over­
lapping the end of Debug. First 
lift it higher in memory so Debug 
can inspect the code. The trick 
runs like this: 

Use Debug to insert the fol­
lowing hex code starting at ad­
dress 9ABO. F3 21 00 72 11 00 52 

01 BO 2B ED BO FB C3 3F 52 F3 
21 AF7A11 AF9A01 B02BED 
BB FB C3 2D 40. Quit Debug and 
enter the command Dump Move/ 

"If Scripsit cannot be duplicated, 
things I do with the Model I 

are impossible on the Model Ill." 

Scripsit/LC. Naturally we will 
use Scripsit/LC, because Model 
Ill displays lowercase. 

Begin by placing Scripsit on a 
Model Ill disk using Convert. 
You might like to try this unmod­
ified Scripsit; in large measure, 
it still works. The right shift key 
fails, and nothing can be output 

CMD (Start= 9ABO, End= 9ADO, 
TRA = 9ACO). Then run the un­
modified Scripsit/LC. As soon 
as it begins, enter the command 
End to return to DOS. Next enter 
the command Move. The DOS 
prompt will return. Enter Dump 
SCR/CMD (Start= 7200, End= 
9ACO, TRA = 9ABO). If every-
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thing works, you now have a pro­
gram on disk called SCA. When 
this program runs, it provides 
the unmodified Scripsit. But 
SCA can also be loaded for in­
spection. 

The modifications we must 
make now are rather minor. Our 
first problem is that Scripsit 
doesn't print anything. In the 
Model I, a character is printed by 
placing it in the accumulator 
and then performing LD 
(37EBH),A. For the Model 111, the 
analogous command is Out 
(OFBH),A. 

To make Scripsit print, Load 
SCR/CMD and then turn on De­
bug. Use the M command to 
change the code 32 EB 37 to D3 
FB 00; this change must be 
made five times, at locations 
7244, B65E, B722, 9A97 and 
9A9E. 

Our second problem is that 
the right shift key does not work. 
The computer reads the status 
of the shift key by examining 
memory location 3BBO. In the 
Model I, this location contains a 
zero when no shift key is 
pressed and a one otherwise. 



PROFESSIONAL 

INCOME TAX SYSTEM 
FOR TRS-80* MODEL I, II or 111 

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 control , in tax-form language only, line-by-line. 

2. Screen display of full 1040 and all schedules , 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: Margin Offset , Text Position , etc. 

8. Fills in pre-printed forms (we supply) or use overlays. Your choice. 

9. AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Maximum/Minimum Tax - Least Tax 
Method - All Percentage of Income Limitations - All Fi xed Limitations. 

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 ASSOCIATES~,o 
706 SOUTH EUCLID• ANAHEIM, CA 92802 • TELEPHONE: (714) 635·4055 

'TRS·BO is a trademark of Tandy Corp. 

..- See List of Advertisers on page 354 80 Microcomputing, September 1981 • 283 



But in the Model Ill , the location 
contains either zero, one, two or 
three depending on the combi­
nati9n of left and right keys 
pressed. The code which reads 
the status of the shift key is LD 
A,(3880H). We wil l change this 
code to Call 78A2H. 

to change CD FO 63 to C3 96 02 
starting at 83DA, to change D9 
F5 OE to C3 64 02 starting at 
83AF, to change D9 OE 08 to C3 
35 02 ~tarting at 8381, and to 
change E5 21 00 to C3 F8 01 
starting at 83F9. 

Finally, the serial printer rou­
tine must be changed. If you 

pulses. In technical language, 
the board must be initialized. 

In the Model I, this initializa­
tion is done in a strange way. 
The RS232 board contains eight 
very small ~witches, called DIP 
switches. The particular method 
used in serial output is pro­
grammed by setting these 

To do that, we replace the code 
starting at 661A by: LD A, (Baud 
Rate); Out (OE9H),A; LD A, (Parity 
and Stop Bits); Out (OEAH},A; JR 
15H. 

Use Debug to change the 
code 3A 80 38 to CD A2 78. This 
change must be made twice, at 
locations 80CD and 80F9. 

Of course we need code to 
process this call. The new 
routine will read LD A,(3_880H); 
OR A; RETZ; LD A, 1; RET. Room 
will be made for this code by 
shortening the message " RS232 
Interface Not Ready" to " RS232 
Not Ready." 

"The RS232 serial interface . . 
converts data . .. into a stream of 

pulses that can be sent to a printer." 

Using Debug, find the follow­
ing code at location 861A: DB E9 
E6 F8 F6 D3 EA DB E9. Replace 
this code with 3E * * D3 EQ 3E ## 
D3 EA 18 15. The values chosen 
for** and ##will depend on your 
printer. The value * * musi be 
computed using the information 
" Transmit/Receive Baud Rate 
Code" on pages 8/5 and 8/6 of 
the Model Ill Operation and 
Basic Language Reference 
Manual. The value ## must be 
computed using the information 
" Parity/Word Length/S~op-Bit 

Code" on pages 8/6 an~ 8/7 of 
the same manual. 

Use Debug to change the 
code starting at 9891from1A 52 
53 2D 32 33 32 20 49 4E 54 45 52 
46 41 43 45 20 4E 4F 54 20 52 45 
41 to 10 52 53 2D 32 3~ 32 20 4E 
4F 54 20 52 45 41 44 59 3A 80 38 
B7 ca 3E 01 C9. 

The cassette recorder must 
be repaired. We will use ROM 
routines; five are involved. 

Use Debug to change CD FO 
63 to C3 87 02 starting at 83CB, 

have an ordinary parallel printer, 
you might want to skip this one. 

Fixing the Serial Printer 

The RS232 serial interface is a 
device that converts data used 
by the computer into a stream of 
pulses that can be sent over a 
wire to a printer. There is no 
unique way to do the conver­
sion; Radio Shack's board can 
do it several different ways. 
Before data can be output , 
therefore, the board must be 
told how it will convert data into 

switches. But, mysteriously, the 
switches are not connected to 
the RS232 board in any serious 
way. Instead , the computer 
must tell the board which meth­
od to use. Whenever Scripsit is 
run, the program asks the RS232 
board how the switches have 
been set. It then initializes the 
board as the switches com­
mand. 

The Model Ill does not have 
DIP switches. We must tell 
Scripsit from the beginning how 
the board should be initialized. 

Finishing the Task 

After the above changes have 
been made, turn off Debug and 
issue the command Dump Scrip­
sit/CM D (Start= 7200, End= 
9ACO, TR,6. = 9ABO). Test the 
resulting program. It should 
work exactly as it did on the 
Model 1.• 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 

NEW MODEL UPl-3 SE RI AL PRINTER INTERFACE MAKES IT 
POSSIBLE TO CONNECT AN ASCII SERIAL PRINTER TO TH E 
PARALLEL PRINTER PORT ON THE TRS-80. 

Software compatibi.lity problems are totally eliminated because 
the TRS-80 : 'THINKS" that it has a parallel printer attached. 
NO MACHINE LANGUAGE DRIVER NEEDS TO BE LOADED 
INTO HIGH MEMORY BECAUSE THE DRIVER ROUTINE FOR 
THE UPl-3 IS ALREADY IN THE LEVEL II ROM! SCRIPSIT, PEN­
CIL, RSM 2, ST80D, NEWDOS, FORTRAN, BASIC etc. all work as 
if a parallel printer was in use. 

The UPl -3 is compl etely self contained and ready to use . A 34 
condu cto r edge ca rd conn.ector plugs onto the parallel printer 
port of the model I Expansion Interface or on to th e parall el 
printer port on the TRS-80 Ill. A DB25 socket mates with the 
cable from your seri al printer. Th e UPl-3 conve rt s the parall el 
output of the TRS-80 printer port into se ri al data in both the 
RS232-C and 20 MA. loop formats. 

w SPEEDWAY ELECTRONICS 
Division of Binary Devices 

11 560 TIMBERLAKE LANE 
NOBLESVILLE, IN 46060 

...- 215 

TRS 80 is a tradema rk of Tandy 
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Also avai lable from 
YE ODDE SHOPPE 
(317) 925-0496 

VISA MasterCard 

Switch selectab le options include: 
• Linefeed after Ca rri age Return 
• Handshake polarity (RS232-C} 
• Nulls aft er Carri age Return 
• 7 or 8 Data Bits per word 
• 1 or 2 Stop Bits per Word 
• Parity or No pari ty 
• ODD or EV'EN Parity 

UPl-3 assembled with 90 day wa rranty 
UPl-4 for use with Model 1 and RS Printer 
Interface Cable (no expansion interface required) 
Manual only (may be applied to order) 
Ten day return privi lege 
Shipping and Hand ling on all orders 
Specify BAUD rate 50-9600 BAUD 

$139.95 

$149.95 
$ 5.00 

$ 4.00 



**************** ******************* ***************** 
4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS •• THE LNW80 COMPUTER 

When you' ve compared the features of an LNW80 Computer, you' l l quickly 
understand why the LHWSO is the ul timate TRSSO software compatible system. 
LNW RESEARCH offers t he most complete microcomputer system at an outstand­
ing l ow pr ice . 
We back up our product with an unconventional 6 month warranty and a 10 
days full refund pol icy, less shipping charges. 

LNWBO Computer ••..••••••...• . • ••.••.. Sl ,450.00 
LNWBO Computer w/B&W li:lnitor & one 5° Drive •. ...... $1 , 914 . 00 
All orders must be prepai d , CA residents please include 5:; sales tax. 
Con tact us f o r shipping charges 

• TRS80 Product of Tandy Corporation. 
** PMC Product of Personal Microcomputer, Inc. 

LNWSO 
- BARE PRINTED CIRCUIT BOARD & MANUAL •• •.•••• SB9.95 

The LNW80 - A high-speed color computer tot ally co111>atible with 
the TRS-80*. The LNWSO gives you the edge in s a tisfying your 
compu ta ti on needs in business, scientific and personal coq)Uta­
ti on . With perfonnance of 4 MHz, Z80A CPU, you' ll achieve per­
fo rmance of over twice the processing speed of a TRS-80•. This 
means you'll ge t the perfonnance that is comparable to the most 
expensive microcomputer with the compatibility to the world 's 
IOOSt popu la r computer (TRS-80*) r esulting in the widest soft­
ware base . 

FEATURES: 
TRS-BO Model l Level II Software Compati ble 
High Resolution Graphics 

. RGB Ou t put - 3B4 x 192 in B Colors 
• NTSC Video or RF MOD - 12B x 192 i n B Colors 
• Black and White - 4BO x 192 

4 MHz CPU 
500/1000 Baud Cassette 
Upper and lower Case 
16K Bytes RAM, 12K Bytes ROM 
Solder Masked and Silkscreened 

LNW SYSTEM EXPANSION 
- BARE PRINTED CIRCUIT BOARD 

AND MANUAL • .. •. 
WITH GOLD CONNECTORS •••• 

$69 .95 

SB4.95 

The Sys tem Expansion wi 11 allow you t o expand your LNWBO. TRS- 60*, 
or PMC-80** to a compl ete computer system that is sti ll totally 
sof tware COIT!la t ible with the TRS- 80• Model l Level II. 

FEATURES: 
32K Bytes Merory 
5" Fl oppy Cor• tro 11 er 
Serial RS232 2(ma I /0 
Parallel Printer 
Real Time Clock 
Screen Pri nter Bus 
On Board Power Supply 
Solder Masked and Silkscreened 

LNW RESEARCH 
CORPORAT ON 

2620 WALNUT 
TUSTIN CA. 92680 .,-53 

ORDERS&INFO. NO. 714-544-5744 
SERVICE NO. 714-641-8850 

COMPARE THE FEATURES AND PERFORMANCE 

FEATURES LNWBO PM C- 80** 
TRS-BO* 

MODEL II I 

PROCESSOR 4.D MHZ l ,B MHZ 2 .D MHZ 
LEVEL I I BASIC INTERP. YES YES LEVEL III 

BASIC 
TRS80 MODEL l LE VEL II COMPATIBLE YES YES ND 
4BK BYTES RAM YES YES YES 
CASSETIE BAUD RATE 500/1000 500 500/1500 
FLOPPY DISK CONTROLLER SINGLE/ SINGLE SINGLE/ 

DOUBLE DOUBLE 
SERIAL RS232 PORT YES YES YES 
PRIIHER PORT YES YES YES 
REAL TIME CLOCK YES YES YES 
24 X BO CHARACTERS YES ND NO 
VIDEO l'llNITOR YES YES YES 
UPPER AND LOWER CASE YES OPTIONAL YES 
REVERSE VIDEO YES ND ND 
KEYBOARD 63 KEY 53 KEY 53 KEY 
NUMERIC KEY PAD YES NO YES 
B/W GRAPHICS, 12B X 4B YES YES YES 
HI -RESOLUTION B/W GRAPllICS, 480 X 192 YES NO NO 
HI - RESOLUTION COLOR GRAPHICS (lnsc). 

l 2B X 192 IN B COLORS YES NO NO 
HI-RESOLUTION COLOR GRAPHICS (RGB), 

3B4 X 192 Ill B COLORS OPTIONAL NO NO 
WARRANTY 6 MONTHS 90 DAYS 90 DAYS 

TOTAL SYSTEM PR I CE $1 , 914.00 Sl .B40 . 00 S2,1B7.00 

LESS MONITOR AND DISK DRIVE S l ,450.00 Sl.375. 00 

LNDoubler & DOS PLUS 3.3D 
Assembled and Tested W/DOS PLUS 3.30 ....... . . . .. .. $175 .00 

Double-density disk sto rage for the LNW Research ' s "System Ei<:pan­
sion" or the Ta ndy's "Expa nsion I nterface". The UIOoublerTM is 
totally software coq>atib le with any double density software 
generated for the Percom 1 s Ooub 1 e r***. The LN Ooub l er TM pro vi des 
the fo ll owing outstanding features. 

Store up to 350K bytes on a sing l e 5" disk 
Si ngle and double density data sepa rat ion 
Precision write precompensation circ ui t 
So ftware switch between si ngl e and double density 
Easy plug in installation requiri ng no etch cuts. j umpers 

or solderi ng 
35, 40, 77, BO t r ack 5" di sk operation 
120 day parts and l abor Warranty 

Doubler is a product of Percom Data Company , Inc . 

DOS PLUS 3.l D 

Micro Systems sof tware's double density disk operating system . 
This operating system contains all t he outstand i ng featu r es of 
a we 11 deve 1 oped DOS, with ease i n useabi 11 ty. 

KEYBOARD 

LNWBO KEYBOARD KIT • •••• $B4.95 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board , and 
remain ing components . 

CASE 

LNWBO CASE ••.•••••••.. .. •••••••••• $B4.95 

The str eamline design of this meta l case wi ll house the LNWSO, 
LWN System Expansion, LNW80 Keyboard, power supply and fan, 
LNDoublerTM, or LNW Data Separator. This kit includes all the 
hardware to mount a 11 of the above. Add $12. 00 for shipping 

PARTS AVAI LABLE FROM LtlW RESERARCH 
. 4116 - 200ns RAM 

6 chip set 
8 chip set 

16 chip set 
24 chip set 
32 chip set 

LNWBO "Start up pa rts set" LNWS0- 1 
LNWSO "Video parts set" LNWS0-2 
LNWBO Transfonner LNWBD-3 
LNWBO Keyboard cable LNWB0- 4 
40 Pin computer to expansion cable . 
System Expansion Transfonner ... .... . 
Floppy Controller (FD1771) and UART (TR1 602 ) 

UNLESS NOTED 

$26.00 
$33. 50 
$64 . 00 

• $94 . 00 
.$124.0D 

SB2.00 
$31.00 
SlB.00 
$16.00 
$15.00 
$19 .0D 
$30.0D 

VISA MASTER CHARGE 
ACCEPTED 

ADD $3 FOR SHIPPING 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



APPLICATION 

Stand up and be computed! 

The Secret Ballot 

David D. Busch 
515 E Highland Avenue 
Ravenna, OH 44266 

S ecret Ballot allows any rea­
sonably small group to hold 

an election using the TRS-80 
Model I computer as an impar­
tial, incorruptible voting ma­
chine. Users' groups, computer 
clubs, social groups-any orga­
nization that elects officers can 
use the computer to conduct a 
secret ballot. 

Only voters who have regis­
tered ahead of time can vote; the 
program asks for the name of 
the person voting , and then 
strikes that name off its list. It is 

possible, of course, to vote in 
the name of someone else-but 
if that person later tries to vote, 
he or she will be barred, possibly 
invalidating the election. 

Secret Ballot does not keep 
track of who voted for whom; as 
long as other members of the 
group cannot watch the screen, 
balloting is 100 percent secret. 
Write-in votes are not allowed. 

As written , Secret Ballot ac­
commodates 100 group mem­
bers; this can be enlarged to the 
limits of memory by making a 
single change in the DIM state-

ment on line 20. Eligible voters 
may be input ahead of time, and 
stored in a disk file named Vot­
ers. Up to 20 cand idates for 
each of 20 different offices may 
be input and stored in two addi­
tional disk files, Jobs, which 
stores the names of the offices, 
and Candid, which keeps track 
of the candidates. 

Input Voters' Names 

This module is contained in 
lines 220-460. If an existing 
voter file is being updated, it is 
first loaded from disk in a rou­
tine at lines 480- 540. The cur­
rent number of voters in the file, 
NV, is input first , and then a 
For . .. Next loop of one to NV re­
trieves the names and loads 
them into a string array, VOT­
ERS$(n). 

Line 360 adds new names. As 
each name is input , NV is incre­

mented by one, so the latest 
name is deposited in the array 
one element beyond the most 
recent entry. NV begins at zero if 
a new file is being created . Cau­
tion : If you create a new Voters 
disk file, it erases any existing 
file by that name on that disk. Be 
sure you want to initialize a new 
file before beginning. The user 
inputs X instead of a name when 
finished adding voters to the 
file . 

There is no way to delete a 
voter's name from the file be­
cause the voter list is used only 
as a check to see that someone 
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is voting just once. A ballot-box 
stuffer could conceivably vote in 
the name of a departed member, 
if he or she understood the pro­
gram. If your group has a num­
ber of despicable members who 
would attempt to cheat, you 
could probably write an en­
hancement to Secret Ballot to 
delete names, or rig a trap within 
the program. 

When all the voters have been 
entered, the file is saved to disk 
(lines 400-460), and control re­
turns to the menu. 

Input Candidates Names 

Unlike the Voters disk file , the 
candidates/offices files can on­
ly be created from scratch, not 
updated . Usually , a slate of 
candidates will be finalized just 
before an election, and changed 
for the next one. The eligible vot­
ers will essentially remain the 

same, requiring only minor up­
dates. 

To put forth a new slate, the 
election officer first has to enter 
a list of the names of the posi­
tions to be filled (lines 710-780). 
The program will handle up to 20 
jobs. After the offices have been 
saved to disk (lines 800-850), the 
candidates may be entered. The 
title of the office is listed, and 
the candidates entered in a For 
. . . Next loop contained at lines 
870-980. The candidate data is 
stored in a two-dimensional ar­
ray, CA$(row, col.) . Each row 
accounts for a particular can-

didate, while the columns of the 
array point to the specific job. 
That is, if president were the 
first office entered into JOB$(n), 
then the first three candidates 
would be assigned CA$(1 ,1), 
CA$(2,1),CA$(3,1), etc. The first 
vice presidential candidate 
would be CA$(1,2), and so on. 
This string array is saved to disk 
in lines 1000-1070. 

Inspect List of 
Candidates and Voters 

You may wish to check the 
lists before balloting begins. 
This option loads all the data 
files , and lists them to the 
screen in lines 1430- 1690. Be­
cause X is used to exit the data 
entry process, that character 
will always be the last in each 
candidate or voter file. The pro­
gram looks for the X, and sets 
CFLAG to tell the program 
whether or not to print an array 
element to the screen . You 

could direct the program to exit 
the display loop when it encoun­
tered the X, but the loop is so 
short in most cases (five or six 
offices), that little time is saved. 
Take note when you exit a For 
... Next loop prematurely, be­
cause of the error that might be 
generated the next time you re­
use that loop counter in the 
same, or similar, For ... Next 
loop. 

Voting 

To conduct the actual poll ing, 



Color computer owners, 

Yes, that's right - for as Ii ttle 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 only 
$199.00, and you can add the disk 
interface later for $99.00. 

Just plug the Color Computer In­
terface (CCI), from Exatron, into 
your expansion ·socket and "Hey 
Presto!" - an extra 32K of memory. No 
modifications are needed to your 
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 constant and block-move 
memory. 

So what about the CCI Disk Card? 
Well as we said it's only an extra 
$99.00, but you'll probably want 
Exatron 's CCDOS which is only 
$29.95 - unless you want to write your 
own operating system. The CCI Disk 

Card uses normal TRS-80 Model I 
type disk 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 Backup 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 modify the software. The ROM 
Backup 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 elec tronics 

exatron 

00 

DEALER ENQUIRIES INVITED 

Exatron, ...-soo 
181 Commercial Street, 
Sunnyv,ale, 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 ... ......... ..... .. ... ............. .... .. .... . 

Address .... ...... ... ......... ......... ..... ... .... . 

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 HAM plus Disk lnl c rfut:c THS->W is n trad emark of Tandy 



the computer should be set up in 
a location where curious on­
lookers cannot see who a mem­
ber is voting for . The first step is 

to enter the member's name as 
it appears on the membership 
roster. This entry must match 
exactly the ent ry in VOTER$(n). 

..... _. ........... ···················-······················ 
2 ' SECRET BALLOT 

DAVID D. BUSCH 
3 ' 515 E. HIGHLAND AV E. 

RAVENNA, OHIO 4426 6 

4 1 • •• * * * * * •• * * * * *. * ** * * * • •• *. * • • • * •• * • • * •• ** *. * *. * *. * * * 
10 CLEAR 2000 
2 0 DIM VOTER$ (l00) , CA$ ( 20, 2 0) , BAL(2 0, 20) , JOB$(2 0) 
30 I •••••• MENU ** **** 

40 CLS: PRINT 
5 0 PRINT " :: :: :: SECRET BALLOT : :: : :: " 
60 PRINT 
70 PRI NT " DO YOU WANT TO : • 
89 PRINT" 1. INPUT VOTE RS 1 NAM ES • 
90 PRIHT" 2 . INPUT CA NDIDATES ' NAMES " 
100 PRINT" 3 . VOTE " 
llB PRINT " 4. INSPECT LIST OF CANDIDATES AND VOTERS " 
1 20 PRINT " 5. SEE RESULTS OF ELECTION " 
130 PRI NT 
140 PRINT " ENT ER CHOICE : " 1 
15 0 AS=INKEYS: IF AS= " " GOTO 1 5 0 
160 A=VAL(A $) 
170 IF A<l OR A> 6 GOTO 1 5 0 
1 8 0 PRINT A 
190 ON A GOSUB 220 , 710, 1 090 , 1430, 1780 
200 GOTO 40 
210 1 ** **** ENT ER NAMES OF VOTERS ** '" *** 
22 0 CLS:PRINT: PRINT 
23 0 PRINT " AR E YOU : " 
2 40 PRINT " . l. ) CREATING A NEW VOTER FILE" 
25 0 PRINT " 2 . ) UPDATING EXISTING VOTER FILE" 
260 PRINT 
270 INPUT ' ENTER CHOICE:": B$ 
28 0 B•VAL ( BS) 
29 0 IF B<l OR B>2 GOTO 22 0 
3 00 ON B GOTO 32 0 , 3 10 
310 GOSUB 4 80 
320 CLS: PRINT : PRINT 
33 0 NV= NV+l 
3 49 PRI NT • ENTER VOTER ' S NAME " ; 
35 0 PRINT • ENTER 1 X ' WHEN FI NISHED 
36 0 INPUT VOTERS(NV) 
37 0 IF VOTERS ( NV ) = " X" THEN NV=NV-l : GOTO 400 
380 GOTO 3 20 
390 1 *** *** SAVE VOTER F ILE TO DISK 

409 OPEN "O", 1 , "VOTERS " 
410 PRINT ll , NV 
4 20 FOR N2=l TO NV 
43 0 PRINT ll,VO TER$ ( N2) 1",": 
440 NEXT N2 
4 5 0 CLOSE l 

460 RETL!RN 
470 LOAD V01'ER FILE ~f<.Ot 1 DISK ****** 

480 OPEN "I",l , "VOTERS " 
490 INPU'f 11,NV 
500 FOR N2=1 TO NV 
510 INPUT ll , VOTBR$(Nl) 
520 NEXT N2 
53 0 CLOSF: l 
540 RETURN 
550 LOAD CANDIDATES FROM DISK ****** 

560 OPEN "l ", l,"JOBS" 
570 INPUT ll , NJ 
580 FOR N2=1 TO NJ 
590 INPUT I! ,JOBS (N2) 
600 NEXT N2 
610 CLOSE l 
620 OPEN "I" , l, "CANDID " 
630 FOR ROW=l TO 20 
640 FQR COL=l TO NJ 
650 INPUT 11 , CAS(ROW , COL) 
660 NEXT COL 
670 NEXT ROW 
680 CLOSE l 
690 HE TUHN 
700 ' *•**** ENTER NAMES OF OFFICES 

710 
720 
730 
740 
750 
760 
770 
7 80 
790 

800 
810 
820 
830 
840 
850 
860 

870 
B80 
890 
90 0 

CLS : PRINT : PRINT 
INPUT "HOW MANY OFFICES WILL BE ELECTED" ;AN$ 
NJ=VAL(ANS) 

FOR AN=l TO N,1 
CLS: PRINT: PRINT 
PRINT"ENTER NAME OF OFFICE I"; AN; 
INPUT JOBS (AN) 

NEXT AN 
*** *** SAVE NAMES OF OFFICES TO DISK ****** 

OPEN "O", l, "JOBS " 
PRI NT 11, NJ 

FOR N2=l TO NJ 
PRINT ll , JOB$(N2): ", •: 

NEXT N2 
CLOSE l 

****** ENTER CANDIDATES ' NAMES ****** 
FOR N2=l TO NJ 

CLS: PRINT: PRINT 
C=C+l 
PRINT JOBS ( N2) 

Using the full legal name (with one trying to vote for someone 
middle initial or name) when else must know the full name of 
compiling Voter$(n) provides an the person they are trying to im­
extra measure of security. Any- personate. 

910 PRINT 
920 PRINT "ENTER CANDIDATES ' NAMES" 
930 PRINT "ENTER ' X ' WHEN FINISHED" 
940 INPUT CA$(C , N2) 
950 IF CA$(C , N2)=' X" GOTO 970 
960 GOTO BB0 
970 C=0 
980 NEXT N2 
990 ****** SAVE CANDIDATE FTLE TO J"llf:K .,,,.**** 

1000 OPEN "O " ,1, "CANDID " 
1010 FOR ROW=l TO 20 
1020 FOR COL=l TO NJ 
1030 PRINT ll , CA$(ROW , COL) :",": 
1040 NEXT COL 
1050 : NEXT ROW 
1060 CLOSE l 
1 070 RETURN 
1080 I ****** VOTE 

1090 GOSUB 480 
1100 GOSUB 560 
1 110 I ****** QUALIFY VOTER ****** 

1120 CLS:PRINT:PRINT 
1130 INPUT "PLEASE ENTER YOUR NAME : ": VT$ 
1140 IF VTS="END " RETURN 
115 0 VFLAG=0 
1160 FOR N6=l TO NV 
1170 IF VOTER$(N6)=VT$ THEN VFLAG=l:VOTERS(N6)=" " 
llB0 NEXT N6 
1190 IF VFLAG•l GOTO 1 270 
1200 PRINT " SORRY , • ; VT$;" BUT YOUR NAME DOES NOT " 
1210 PRINT APPEAR IN OUR VOTER LIST. EITHER YOU HAVE" 
1 220 PRINT " ALREADY VOTED , ARE INELIGIBLE, OR SPELLED YOUR" 
1230 PRINT " NAME DIFFERENTLY THAN IT APPEARS IN OUR LIST " 
1240 PRINT 
1250 FOR N7=l TO 5000 : NEXT N7 : GOTO 1120 
1 260 ***** CONDUCT POLLING ****** 
127 0 FOR NW•l TO NJ 
l2B0 CLS: PRINT 
1290 PRINT JOB$(NW) 
1300 PRINT 
131 0 FOR N8=1 TO 20 
1320 IF CA$(N8,NW) = "X" THEN CFLAG=l 
1330 IF CFLAG<>l PRINT NB;".) " :CA$(NB , NW) 
1340 NEXT NB 
1350 PRINT 
1360 INPUT "PLEASE VOTE:" :VOTES 
1370 VOTE=VAL(VOTE$) 
13 8 0 BAL(VOTE , NW) =BAL(VOTE , NW) +l 
1390 CFLAG=0 
1400 : NEXT NW 
1410 GOTO 11 20 
1 420 1 ****** INSPECT LIST ****** 
1430 GOSUB 4B0 
1440 GOSUB 560 
1450 CLS : PRINT 
1460 FOR N2•l TO NJ 
1470 PRINT J OB$(N2) 
l4 B0 PRINT 
l4 90 PRINT "CANDIDATES : 
1500 PRINT 
1510 FOR N4=l TO 20 
1 520 IF CA$(N4 , N2)="X " THEN CFLAG=l 
1530 IF CFLAG<>l THEN PRINT CA$(N4 , N2) 
1540 NEXT N4 
1550 GOSUB 1710 
1560 CFLAG=0 
1570 NEXT N2 
1580 PRINT 
1 590 CLS : PRINT 
1600 PRINT "VOTERS : ":PRINT 
161 0 T=0 
1620 FOR NS=l TO NV 
1630 T=T+l 
1640 IF T/ l 0=INT(T/ l0) GOSUB 1710 
1650 PRINT VOTERS(NS) 
1660 NEXT NS 
1670 PRINT 
1680 GOSUB 1710 
1 690 RETURN 
1 700 1 ****** 'PAGE ' SUBROUTINE ****** 
1710 
1 72 0 
1 730 
1740 
17 50 
1760 

1770 
1780 
1 790 
1B00 
1Bl0 
1 820 
1 830 
1840 
1850 
1860 
1 870 
lB80 
1890 
1900 
1910 

PRINT 
PRINT "HIT ENTER TO SEE REST OF LIST"; 
INPUT AS 
CLS: PRINT 
RETURN 
' ****** PRINT OUT RESULTS ****** 

CFLAG=0 
FOR NQ=l TO NJ 

CLS:PRINT 
PRINT JOBS ( NQ) 
PRINT 
PRINT "CANDI DATE" , "NO . VOTES" 

FOR N9=l TO 20 
IF CA$(N9 , NQ) =" X" THEN CFLAG=l 
IF CFLAG<>l PRINT CA$(N9 , NQ) ,BAL ( N9 ,NQ) 

NEXT N9 
GOSUB 1710 
CFLAG=0 

: NEXT NQ 
GOSUB l 710 
RETURN 

Program Listing 
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When the name is entered in 

line 1130, a For . . . Next loop 

looks at every name in 

VOTER$(n), and, if the name is 

located, a flag, VFLAG, is set to 
one, which empowers the per­

son to vote. The name is also re­
moved from the array (line 1170), 
so that person cannot vote 
twice in that session. The origi­

nal disk file , of course, remains 

unchanged, so it can be loaded 
and reused for repeated ballot­
ings. If no name match is found 

in VOTER$(n), a scolding mes­

sage appears on the screen, and 

control goes back to the name 

input stage. 
Two nested loops at lines 

1270-1410 present each office 
and its candidates, and allow 

the voter to cast a ballot. Candi­
dates' totals are stored in an ar­

ray, BAL(row, col.) , in which the 

rows and columns correspond 
with the positions of the candi­

dates names in CA$(row, col.) . 

Each element of BAL(row, col.) is 
incremented each time the ap­

propriate candidate receives a 

ber from throwing away a vote 

by entering a number (or charac­

ter) that does not have a corre­

sponding candidate. 

Ballot ing is ended by entering 
the word End, instead of a name. 

At this point , control branches 
back to the menu, where offi­
cials can choose to have the re­
sults printed out to the screen. 

Print Out Results 

This short subroutine at lines 

1770-1910 uses two nested For 

... Next loops to print out all the 
elements of CA$(row, col.), and 
their respective vote totals in 

BAL(row, col.). 

Secret Ballot provides a sim­
ple way to conduct a computer 
club 's election. Obviously, a 

users' group is a bad place to 

depend on the security of a TRS-

80 to protect the integrity of an 

election. You may want to add 
an appropriate POKE or two to 

disable the Break key. Or, you 

could compile this program us­
ing Microsoft 's Basic compiler 
as a way of discouraging tam-

vote. Nothing prevents a mem- pering . • 

ECJfH3 

MO DELS I AND Ill 
ALL PROGRAMS USE TESTED 

MICRO - TYPIT A text editing program that uses the keyboard 
"as is" like a typewrite r. All edit and pr ompt functions are 
" built in" so instruction or learning is minimuin . Text can be 
generated three pages at a time and printed either numbered or 
unnumbe red single or double spaced . Also , righ t justi f ica ii on 
is optional. Does not require substitution of @ for commas or 
any othe r character r evis i on . Slowest function is transferring 
text to and from tape . Neat error free text with large prin t 
titles . Excellent for specifications , agreements , instructions , 
fonn letters or announcements . Complete with sound far TRS - 80 
Model I o r III and Micr oteck orinter easily adaptable to most 
othe r printers . · PRICE ..... $25 . 00 

CLIENT F I LES Allows keeping several contracts fo r up to 20 
clients . Enter contracts including either payment amounts or 
percenta9es. As bills are sent out and payments received , the 
p~agram. is a ~eco rd by contract of amou nts outstanding and not 
billed including a sununary of receivables and work in progr ess . 
Works well with one to J projects f o r a dozen or so clients . 

PRICE . .... $25 . 00 

ENGINEERING PROGRAMS 

LIGHTING CALCU LATIONS Calculates t he required numbe r of 
fi>:tures for a r oom given the dimensions and reflectances by 
t he zone cavity method . Three standard fixtures are "built in" 
so that 8 room calculations are made to compare results such as 
watts , footcandles a nd number of fixtures . PRICE . . ... :'t>JO .00 

HVAC PROGRAM This program calculates sensible and latent 
cooling and heating load by zone each two hours o f the typical 
hottest and coldest days . Equations per 1977 ASHRAE Fundamental 
Guide page 25 . 2 . Three programs are : Calculations , Geographic 
and Va riable Data and Data Gener ator . PRICE ..... $J5 .00 

All tapes furnished with full documentation and instruct ions. 
Docume ntation , Instructions and Source List alone .. .. . $15 . 00 

All programs on tape require Level II and 16K . Printe r is 
reauired for MICRO - TYPIT and optional on all others. Do not 
forget to include the Model Number (I o r III) with your orde r. 

Send Check o r Money Order (no COD ' s please ) to : v-52 

Coolidge & Associates 
1317 S. CONGRESS #10 AUSTIN, TE XAS 76704 (51 2) 443-5329 

CJ~SKl':l~CJ 
EDAS is a sophisticated Editor 
and Assembler for the '80 Model 
I or Model Ill. All commands 
and SOURCE text can b.e enter­
ed in upper or lower case . Direct 
assembly for memory or mul­
tiple disk files by means of *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 , KILL, and 
LIST are available from within 
EDAS . The Editor provides 
block move & . global change 
with BASIC syntax edi ting . EDAS 
provides power with ease of 
use. $79 + $S&H . 

LOOS is the latest generation of sophisti­
cated operating systems for the TRS-80 
computers. LOOS is completely docu­
mented in a 252-page reference manual. 
Total support is provided from some of 
the most knowledgeable people in the 
industry. You owe it to you.rself to inves­
tigate this system . Call or write for details. 
LOOS is priced at $149 plus $4 S&H. 

Turn your Editor Assembler into 
a disk package. This 32K patch 
modifies EDT ASM for DOS op­
eration. Features? Add full disk 
110, block move, global change, 
printer pagination, sorted sym­
bol table, print memory utiliza­
tion, enhance DEFM expansion, 
protect memory, and recover 
after BOOT. From within the 
EDTASM you will have DIR, 
KILL, & FREE. Upgrade your 
EDTASM! $20. 

CJUT~l 
DUTIL is a utility to examine, 
clea r, initialize, move, and modify 
data in memory. Load, punch, 
verify SYSTEM tapes. Disk sector 
1/ 0. More! $20. 

Cl':lCJf ~lE 
Now you can append two or more 
CMD filesand / qrSYSTEM tapes . 
Perform transfer to & from disk / 
tape of SYSTEM / CMD modules 
with offset capabilities. $20. 

,... See List of Advertisers on page 354 

lCJ~S S.Gl 

CJSl':lBlH 
Complement your assen;il?),Y language tools with this 
Z-80 disassembler which produces screen, printer, 
cassette, or disk file OUJR.tJt. A <two pass process 
provides SYMBOLS for 16-bit address and 8-bit rel­
ative referen~~· .EOUates & ORG a re'T~nerated . 
Read SYSTEM Pf09G¥l1S & display IO~a .address 
range. $2o ~(DSMBLR ' I for non-disk ~u~ , is , ~ 151 .., 

EDAS, CMDFILE, DSMBLR Specify Mogk>rllHAde 
$1 S&H + $.50 per pr_ogram . . '!,A residents add 4%. 

MISOSYS. ,··Dept . MU2 ..-221 

5904 Edgehill Drive 
Alexandria , Virginia 22303 

703-960-2998 MicroNET 70140,310 ·-=--
Dealers Inquiry Invited ....... 

THE Ba0K 
THE BOOKs must be a part of 
your tools. Volume i gives you 
access to all math operations in 
your Level II ROM . A symbol 
table of the entire machine not­
ing over 500 addresses is includ­
ed . Volume II tells you every­
thing you wanted to know about 
the Level II 1/ 0-printer, key­
board, video, and cassette rou­
tines are fully explained . Each 
volume has a fully commented 
listing of all the routines dis­
cussed. THE BOOKs will save 
you hours of assembler pro­
gramming . Each volume is priced 
at $14.95 or buy both for $24.95. 
Add $1 .50 S&H per book . 
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REVIEW 

Exploit the 737's features with enhanced software. 

Enhanced Word Processing 

John F. Rogers 
600 Seventh St. 
Morgan City, LA 70380 

Flextext 
Apparat, Inc. 
Denver, CO 
$29.95 
Subscript 5.0 
Prosoft 
No. Hollywood, CA $79.95 

Radio Shack introduced its 

Line Printer IV (Centronics 
737-1) as having fonts of word 
processing quality. However, 
the July, 1980 newsletter an­
nouncement and the advertise­

ment both carefully minimized 
the fact that the Scripsit word 
processor could not right -justify 
the proportional font, which is 
the high quality one, nor use any 
of the other special features, 
such as underlining, sub and 
superscripting, elongated char­
acters, or forward and reverse 
linefeeds. 

Happily for TRS-80 users who 
have the Centronics 737 printer, 
there are several software pack­
ages available that will allow 
you to take advantage of most 

or all of that printer's capabili­
ties. Some are enhancements of 
Scripsit, such as Apparat 's Flex­

text, Terry Fiveash 's Scriptmod , 
or Acorn 's Superscript. Others 
are complete programs, such as 
Prosoft's Newscript and Sub­
script 5.0 or SSM's Lazy Writer. 

Computex's PEN737 enhances 
Electric Pencil to utilize the 737 
fully . 

Flextext 

Apparat, the Denver people 
who upgraded TRSDOS so well 
with NEWDOS, show off their 
enhancement of Scripsit with a 

handsome full-page ad totally 
prepared on the Centronics 
737-1 printer. Flextext modifies 
Scripsit on disk so that printer 
function commands embedded 
in text use almost every ability 
of the printer-proportional font 
right-justification (mixed with 
elongated and compressed 

characters), underlining, super­
scripts and subscripts-all any­
where within a document. 

A special file called Modify/ 
SCP is entered in DOS to incor­
porate Flextext comments in 
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Scripsit. The modification is 
stored as a separate file named 
SCP/LC or SCP/UC without any 

alteration of the original Scripsit 
file. (LC and UC stand for lower­
case and uppercase.) SCP/xx 
has all of Scripsit's features. 

Simply enter SCP/LC or SCP/UC 
instead of Scripsit/xx. 

The embedded-in-text printer 
commands always begin with 
the ESCape character (the less­

than symbol-<) followed by a 
primary action code (either an S 
or an E, for Start or End) fol ­
lowed by a secondary action 

code that identifies the 737 
printer function to be activated 
(or halted). For example, <SU 
would begin the underlining 
function . 

One excellent feature actually 
overcomes a 737 shortcoming­
stopping elongated printing at 
the end of a print line. Flextext 
continues double-width printing 
for line after line if desired. 
Special print commands acti ­
vate Flextext when it is time to 
print a document. They are 

P,FLX for continuous forms and 
P,FLX, P for single pages. 

With Apparat ' s Flexte xt , 
Radio Shack 's Scripsit com ­
bined with the Centronics 737 
printer becomes an outstanding 

word processor. 

Subscript 

Subscript 5.0 combines pro­

grams named Edit , Script , Prop, 
and Mininit into a Basic/ma­
chine-code package that is line­
oriented rather than characte r­
oriented like Scripsit. The user 
composes in Edit mode, insert ­
ing print format commands as 
he goes along. Since this is 

done in Basic , one must hit 
Enter after each 255 characters , 

or preferably , at the end of each 
display line (64 characters). 

When the document is ready 
for printing, Script is called up to 
read the printer function com­
mands and, combined with ma­
chine-code Prop , format and 
print the document using all of 
the 737's abilities. 

Mininit is an upper/lowercase 
driver that supports Radio 
Shack 's modification. It also 
detects Basie 's string compres­
sion mode, which can appear 



like a CPU hangup, since Basic 
is reallocating string space; a 
graphic C is displayed in the up­
per right corner of the display. 
Mininit also has a screen-print 
routine-shift-zero transfers the 
display contents to the printer. 
Keyboard debounce is built in. 

Even though Subscript is a 
Basic-centered package, it has 
some features not found in 
Scripsit or Electric Pencil. One 
is a darkness control code, 
which causes the printing to be 
overstruck for darker type. 
When this code is operating, the 
737 prints a line, does a carriage 
return, then prints the same line 

again on top of the first printing. 
Another is a table-of-contents 

code which builds up a separate 
file of strings which will be 
printed as the table of contents 
pages, automatically adding the 
number of the page where each 

string is located. Still another is 

you to number paragraphs. 
A fourth extra feature is the 

alter code that can print charac­
ters that are not on the key­
board, such as square brack­
ets or braces, a vertical line or 
backward slash, or any other 

special character that the 737 
can print. These characters are 
conveniently listed. 

However, Flextext wins over 
Prop in right-justification ability. 
Prop can right-justify single and 
double-width proportional styles 
mixed on a line, but not a mix­
ture of proportional and com­
pressed fonts, while Flex-text 
handles all combinati ons (ex­
cluding 10 characters per inch). 

NEWSCRIPT 

Prosoft has further upgraded 
Subscript 5.0. Newscript com­
bines prop and Mininit with new 
machine language routin es into 
a single command: NS/CMD, 
which automaticall y invokes 
Basic and brings up the menu 
program . The menu is written in 
Basic , allowing you to easil y 
change it to suit your particular 
needs. While Subscript 5.0 can 
run in 32K TRS-80's, Newscript 
requires 48K. 

Some important changes and 
additions make Newscript even 
more convenient and versatile 
than subscript. It is a full -screen 
editor rather than the usual line-
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or iented editor. The cursor can 
be placed anywhere in the text 
to make changes or additions. It 
is no longer necessary to hit 
Enter after every 255 characters, 
but only when memory is full. 
When Enter is hit, Edit pro­
cesses everything on the screen 
and then generates a blank line 
so the user may continue typing . 

The alter function has been 
dropped in favor of direct entry 
of special characters while in 
Shift-Clear control mode; single­
key entry of square brackets , 
braces, etc., is much quicker. 

Th e Dir ec tory c ommand 

some of the special functions of 
the Epson MX-80, IBM Selectric , 
and Diablo 1620 printers . 

The documentation for both 
packages is absolutely first rate 

-probably the best I've ever 
seen! The Newscript manual 
even has a How To section. 

Newscript (and Subscript 5.0) 
comes on disk from which the 
user should create a DOS disk 
containing all the necessary 
files . With two disk drives, 
creating a System disk with 
Newscript on it is simplicity 
itself: In DOS mode, enter IN­
STALL:1 and the installation is 

displays a disk ' s directory completed Without operator 
(NEWDOS/80 or Model Ill). An in- intervention-very thoughtful of 
dex is generated by inserting the Prosoft. 
proper control word near the 

words or phrases to be indexed . Summary 

The " Line Manipulation Area " 
(LIMA) commands, displayed 
down the left side of the screen, 
let you insert , delete, duplicate, 
and mark lines for various pur­
poses. 

The Read control word allows 
creation of form letters with dif­
ferent names and addresses 
taken from a disk file. Newscript 
and Subscript also support 

The main difference between 
Scripsit/Flextext and Newscript/ 
Subscript is in printing speed. 
Because Script is in Basic, it 
reads controls more slowly than 
Flextext does, and there are 
noticeable pauses during print­
ing . Thi s is not , however, a major 
shortcoming; a few seconds 
here and there really aren't in­

convenient.• 

MORE GREAT SOFTWARE FOR PEANUTS FROM P80NUT HOME OF 
THE DOCUMENTER 

CRAIG EA RON• S TELEMESSAG E - Tele11essage is a message service prograa for as 
little as 16K. Also, YOU DO NOT NEED DISK! It runs on Mode l I or III. When used with an auto-answer 11odem, 
the program will provide the following functions: enter, su11arize, retrieve, and kill messages; list other 
system nu11bers; list system bulletins; chat with system operator ; protected re1ote syste1 operation; ar.d 
auto11atic sign-off, YES you can believe your eyes it said 16K and TAPE. For a deao CALL * THE DACULA FLABSHIP 
!404l 962-0616 ALL this for only $49.95 Disk ver sion availabl e soon . Contact us if interested. 

FORGOTTEN GRAPH I CS - Forgotten graphics is a KEY ACTIVATED machine language screen dump 
that works for all printable characters on the MX -BO and OKIDATA printers. The tape also includes fully 
co11ented source code so YOU can relocate the program or modify it for other printers! The operating instructions 
are included on the tape. Unlike other well known screen print routines, forgotten graphics will even 
print graphics. Model III owners love it and it runs on Model I. ONLY $14.95 

THE DOCUMENTER -The Documenter is a unique progra. that will turn your Hodel I or Ill 
into a fantastic progra111ing aid. YOU can now have your TRS-BO( Tandy Corporation Trademark) display or 
print a flowchart and branch 1ap of any BASIC Level II and Disc Basic program using THE DOCUMENTER. This 
powerful program has many uses including: flowcharting your programs and the programs of others; an aid to 
learning programming; aid to error detection; etc. If documentation is a proble1 for you, SOLVE IT. 

* * * BUY THE DOCUMENTER * * * TAPE VERSION - $19.95 DISK VERSION - $29.95 

When ordering PLEASE SPEC I FY: Program desired; Model I or III; 
MEMORY SIZE 16K 32K 48K ; and Ta pe or Disk version 

* * DON'T FORBET ADDRESS PHONE NO. AND $1.05 FOR POSTABE AND HANDLINB Ba. Res. add 4% sales tax i * 

PSONUT SOFTWARE PO BOX 490 
VISA AND MASTERCHARGE ACCEPTED 

.,.. See List of Advertisers on page 354 

LI LBURN , GA . 30247 (404) 469-0056 
.,.. 459 DEALER INQUIRIES I NV I TED 
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EDUCATION 

And otz the 7th day at this Sunday school, they computed. 

The Walls of Jericho 

Chuck and Jo McNichols 
2052 Granada Drive 
Dayton, OH 45431 

The TRS-80 can capture 
student interest and help 

with teaching chores in a Sun­
day school , since motivation is 
a major problem when kids feel 
they've already done their time 
in class during the week. This 
article presents a 16K Level II 
TRS-80 program that combines 
an attention-getting welcome 
sequence with a game that 
makes memorizing Bible facts 
and terminology enjoyable. 

The open classroom ap­
proach to Sunday school , which 
features learning centers and 
gives students flexibility in 
choosing activities, makes it 
easy to work a computer center 
into the teaching program. Many 
Protestant churches now use 
the Christian Education: Shared 
Approaches (CESA) materials 
that support teaching with learn-

ing centers. We've found it rela­
tively easy to get our computer 
center started by adapting some 
CESA workbook ideas, but other 
educational materials work as 
well. 

The Computer Center 

Our fourth and fifth-grade 
learning center is just a large 
table that holds the computer 
and two mounted posters whiqh 
identify the center and provide 
instructions for operating the 
computer. It shows the location 
of the TRS-80 space bar and 
says any further instructions 
will appear on the video display. 
We've chosen to control pro­
grams primarily with space bar 
input because the location of 
specific keys is difficult for non­
toLich typists. 

As children arrive in the 
classroom, they are greeted by 
a welcoming message that 
displays their first names ran­
domly on the screen. This is 
followed by the drawing of a 
happy face. The welcoming se­
quence repeats until a shift A is 
input to begin the game. 

Playing the Walls of Jericho 

This game was designed for 
use with a unit on the battle of 
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Jericho, but the questions can 
be easily altered for other 
topics. The object is to knock 
down the wall of Jericho by cor­
rectly answering a sequence of 
multiple choice questions. 

Following an introduction 
describing the game's rules, a 
wall is drawn. Then, a term 
taken from the lesson flashes 
on and off at a randomly se­
lected block in the wall while 
multiple choice responses are 
displayed at the bottom. of the 
screen. An arrow cycles among 
the responses, pausing for a 
few seconds at each one. The 
player presses the space bar 
when the phrase belieived to 
match the flashing word is in­
dicated. A correct response 
causes the wall above the 
flashing word to crumble; an in­
correct response leaves the 
wall intact. The player gets 20 
tries to knock down the entire 
wall. Each player's score is the 
number of chances remaining 
when the wall is gorie. At the 
end of each game a "next 
player" message is displayed 
and the program is set up for 
the next contestant. The best 
score achieved so far is re­
tained and displayed while suc­
cessive games are in progress. 

Program Instructions 

To alter the number of names 
displayed in the welcoming 
segment , the value of NX in line 
180 should be changed. New 
nine-character string con­
stants can then be set up repre­
senting students' first names. 
Mixing a blahk or two (like 
NM$(21)) in the list adds to the 
visual impact of the display. 
The happy-face routine (lines 
510-850) relies on a circle­
drawing technique used for 
many years with vector-graph­
ics computers. 

To customize the Walls of 
Jericho game, it's necessary to 
change the data statements at 
lines 1230-1400, the response 
subroutines that begin at line 
3460, and the computed 
GOSUB on line 2360. The data 
statement at line 1240 gives the 
number of terms available for 
display at rahdom locations in 
the wall, and is the value of NO. 
Responses for each question 
are displayed as a result of the 
computed GOSUB on line 2360. 
The index for this GOSUB is ob­
tained from the array entry Q(I, 
1) where I is the index of the 
term currently being displayed. 
The GOSUB index values are 
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10 MEGABYTES and MORE for the TRS-80* Model 11 ~ 
I 

.. plus SHARED ACCESS to HARD DISK DRIVE ~ 
"' c. :; E 
E Hard/Solt Disk System (HSDS) Software allows access as single drive . You can have that 10 Megabyte continuous file - that 50,000 name mail list or inventory! 8 
8 Or a directory with 1000 entries' All completely compatible with TR SDOS 2.0 BASIC . You can mix floppy and hard disk drives. Includes special utilities including tu 
tu HPURGE, DCS Directory Catalog System , HZAP Hard Disk Superzap , and many special formatt ing options. Three to eight times faster than floppy' RACET quality ~ 
() a: 

;i HARD DISK DRIVE & CONTROLLER $5995. Second User $595. HSDS Software $400. (Note: HSDS now also available for CORVUS drivesll) ~ 
~ KFS-80 (1-drive 32K Min - Mod II 64K) Mod I and Ill $100, Mod II $175 ~ 
~ Assembly language ISAM facility! Interfaces with BASIC. Very fast access to records in large fi les. Access/insert times 1-4 seconds. :::; 
:::; B-Tree directory structure eliminates record search. No file reorganization required. Sector buffering reduces media and drive wear while increasing performance. § 
§ Can be used for primary and secondary file database application s. Records are kept in sorted order on disk by alpha key. Deferred write option . Comprehensive tu 
tu file maintenance and debugging utilities are included. Attention applications programmers - Save time in implementing your custom database application software. ~ 
~ MAILLIST (1-drive 32K Min - Mod II 64K) Mod I and Ill $75, Mod II $150 a: 
a: This ISAM-based maillist minimizes disk access times . Four keys - no separate sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. I 
~ Mask and query selection. Record access/update time 1-4 seconds! 1 ~ 
~ DISCAT (32K 1-drive Min) Mod I and Ill $50 g 
o This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep track of thousands of programs in a categorized library. Machine language program tu 
~ works with all TRSDOS and NEWDOS versions. Files include prog ram names and extensions , program length , diskette numbers, front and back , and diskette o 
~ free space. RS232 drivers and other features . ;i 
;i LPSPODL (32K 1-drive Min) Mod I $75 ! 
I LPSPOOL - Add multi-task ing to permit concurrent printing while running your appl ication program. The spooler and despooler obtain print jobs from queues 5 
:l maintained by the system as print files are generated. LPSPOOL supports both parallel and seria l printers. c. 

'g_ BASIC LINK FACILITY 'BLINK' (Mod I Min 32K 1-disk) Mod I $25; Mod II $50 ; Mod Ill $30 ~ 
5 Link from one BASIC program to another saving all variables' The new program can be smaller or larger than the original program in memory. The chained program tu 
;::. may either replace the original program, or can be merged by statement number. The statement number where the chained program execution is to begin may o 
~ be specified 1 ~ 
~ INFINITE BASIC (Mod I & Mod Ill Tape or Disk) Mod I $50; Mod Ill $60 ~ 
I Extends Level II BASIC with complete MATRIX functions and 50 more st ring functions. Includes RACET machine language sorts! Sort 1000 elements in 9 secondsll w 

ff] Select only functions you want to optimize memory usage. § 
§ INFINITE BUSINESS (Requires Infinite BASIC) Mod I & Ill $30 § 
o:: Complete printer pagination controls - auto headers, footers, page numbers. Packed decimal arithmetic - 127 digit accuracy +, - , •, I. Binary search of t;:; 
~ sorted and unsorted arrays. Hash codes. ~ 
~ COMPROC (Mod I & Mod Ill - Disk only) Mod I $20; Mod Ill $30 a: 
~ Command Processor. Auto your disk to perform any sequence of instructions that you can give from the keyboard. DIR , FREE, pause, wait for user input, BASIC, ~ 
~ No. of FILES and MEM SIZE, RUN program , respond to input statements , BREAK, return to DOS, etc. Includes lowercase driver software, debounce and screenprint' ~ 
,_ GSF (Mod I & Ill Tape or Disk - Specify Memory Size) Mod I $25; Mod II $50; Mod Ill $30 g 
~ Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared' And then compare prices I Machine language - fast and powerful' tu 
~ Multi-key multi-variable and multi-key character string. Zero and move arrays. Mod II includes USR PEEKS and POKES. Includes sample programs. o 
~ DSM (Mod I Min 32K 2-drive system. Mod II 64K 1-drive. Mod Ill Min 32K 1-drive) Mod I $75 ; Mod II $150; Mod Ill $90 ~ 
~ Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establ ish sort specification in simple BASIC command File. 
1 Execute from DOS . Only operator action to sort is to change diskettes when requested' Handles multiple diskette files! Super fast sort times - improved disk 1/ 0 "' 
gi times make this the fastest Disk Sort/Merge available on the TRS . 5 
'g_ UTILITY PACKAGE (Mod 11 64K) $150 E 
5 Important enhancements to the Mod 11. The file recovery capabilities alone will pay for the package in even one application' Fully documented in 124 page manual! 8 
;::. XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover data from bad diskettes' XCO PY provides multi-file copies, 'wild-card' mask select , tu 

~ r~;~{t~~ci~~~~-b~~3i1~~s~~:~f lt~i:~~~f~l~!i~~J~:r~~lfi.1t~J~r~t~~::~~efgg~:!~}~~:~i}~~~~;~s~~!~\~~£~~~:!1~ri:l~-.~t~~~.0!~~~~~~~:s;~~~:~~t~:~~~n~i:~{~~ 1 
(/) dynamic disassembly and more'! w 

~ BASIC CROSS REFERENCE UTILITY (Mod II 64K) S5P .. § 
2 SEEK and FIND functions for Variables, Line Numbers , Strings , Keywords. 'All ' options availab le for line numbers and variables. Load from BASIC - Call with § 
::::> 'CTRL 'R. Output to screen or printer! tu 
tu DEVELOPMENT PACKAGE (Mod II 64K) $125 ~ 
~ Includes RACET machine language SUPERZAP, Apparat Disassembler , and Model II interface to the Microsoft 'Editor Assembler Plus ' software package including a: 
a: uploading services and patches for Disk 1/ 0. Purchase price includes complete copy of Editor Assembler + and documentation for Mod I. Assemble directly I 
~ into memory, MACRO facility, save all or portions of source to disk, dynamic debug facility (ZBUG), extended editor commands. ~ a: 

~ DE:,~:: ~nE:~:~::~::~:e:o·R ::::::P::~:::A~::eck f:~:::.c:~~:::~: :nD h:~dR::~::so:::R software. E=_ RAC ET COMPUTES ~ ~ 
~ 'TRS·80 IS A TRADEMARK OF TAN DY CORPORATION TELEPHONE ORDERS ACCEPTED (714) 997-4950 E ""3 v" 

41 
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loaded by the same data state­
ments that load the terms (lines 
1280-1400). 

6-block matri x, each repre­
sented by a string variable and 
drawn by one of the sub­
routines beginning at line 3180. 
Drawing or removing the wall is 
controlled by calling these 

The W(,,) matrix controls the 
overall graphic display. The 
screen is divided into a 12 by 

Welcoming Segment 
NX Number of names for we lcoming message. 
NM$(30) Array holding names as nine-character strings. 
LN(10) Screen locations for display of names. 
W Controls length of time-delay subroutine. 
FL If FL = 1, ci rc le drawing subrout ine draws full circ le. Other· 

N 
R 
s 
E 

wise, a semicircle is drawn. 
Number of increments definin g the c irc le. 
Radius of the ci rcle. 
Startin g angle for ci rcle. 
End ing angle for circ le. 

Walls of Jericho Game 
W(12,6, 2) 
0(20, 3) 

0$(20) 
NB 
P,R,S 
S$(6) 
BF$, BR$, etc. 

Describes the 12 row by 6 co lumn grid that defines th e wall. 
Question control array. The three va lues provid ed for each 
question represent the index of the computed GOSUB th at 
disp lays the responses, the number of the correct response 
(one if A is co rrect, two for B, three for C), and the number of 
responses (up to three). Q(l ,O) Is set to zero when a term has 
been correctly identified. 
Nine-character terms that represent the quest ions. 
Holds best score across mult ip le players. 
Defin e screen locations for displaying responses. 
Di splayed sequentiall y to disintegrate the wall. 
Nine-character graphics strin gs which represent the various 
wall components. 

Table 1. Major Variables and Arrays 

POCKET COMPUTER NEWSLETTER 
P.O. BOX 232, Seymour, CT 06483 .,... 127 

r-------------------
1 FOR POCKET CO MP UT ER US ERS ! 

I 
I 
I 
I 

I 
I 

Hews and Produc t Rev iew s 
Program m in g Tip s 

Operating Tim esave r s 
Tutor i a h 

Customizing Y o ur Uni t 
Short C u ts 

Pract ical P rogr ams 
Technical D e tail s 
Insid e Infor m a t ion 
Application Fo r um s 

- a nd-

D Y ES! Sign me up as a charter subscriber for issues 1 - 10. 
Enclosed is my $20 .00 for U.S. delivery . (U .S. $24.00 to 
Canada. U .S. $30.00 elsewhere.) 
D Not sure. Enclosed is $2.00 for a sample issue in U.S., $3.00 
for a sample issue elsewhere . 

NAME--------------------~ 

ADDA--------------------~ 
CITY----------- STATE _ ZIP _ __ _ 

MC/VISA # BAN K ___ _ 

Signature _____________ _ Date _ ___ _ 
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subroutines using computed 
GOSUBs at lines 2090 and 2640. 

The main loop for play of the 
game begins at line 2160 and 
ends at line 2900. A wall loca­
tion in the lower nine rows of 
the 12 by 6 block grid that has 
not been disintegrated yet is 
randomly chosen for display of 
the term (lines 2190-2220). 
Seventy percent of the time one 
of the bottom four rows is 
chosen wi th the current code. 
Then a term is randomly se­
lected from those not yet cor­
rectly matched with a re­
sponse. When all terms have 
been correctly identified, the 
entire set is again made avail­
able. Thus, there can be less 
than 20 terms in a game with 20 
chances for the player. 

The possible responses are 
then displayed in a routine that 
also flashes the term and 
moves the response arrow (be­
ginning at line 2320). Routines 
for reacting to an incorrect or 
correct response begin at lines 
2540 and 2660 respectively. 

Every time part of the wall is 
removed , the W(,,) matrix is 
checked to see if anything is 
left (lines 2830-2890). If not, we 
have a winner, and an ap­
propriate message at line 3120 
precedes the recycle of the 
game for the next player. If the 
wall survives 20 tries by the 
player to match terms, the code 
at line 2910 is used to restart 
the game. 

Our Experience 
With the TRS-80 

The biggest problem we've 
encountered is needing an­
other machine for the class, 
wh ich numbers over 20 stu­
dents. Today's fourth and fifth 
graders seem very comfortable 
working and playing in a com­
puter environment. We plan to 
cont inue our experimentat ion 
with this learning medium, and 
would enjoy sharing experi­
ences with other Sunday 
school teachers who have 
found similar use for their 
microcomputers. • 

Program Listing 

HH1 CLEAR l IHH? 
110 DIM W( l 2 , 6 , 2) ,Q(20 , 3) , Q$(20) , NM$(30) , LN( l 0) 
120 • 
1 3 0 ' WELCOME MESSAGE AND HAPPY FACE 
140 • 
150 CLS 
160 PRINT CHR$(23); 
170 'NX IS NUMBER OF NAflE ENTRIES , UP TO 30 
180 NX=24 
190 NM$(l)="ANN " :NM$(2)="LAURIE " : NM$(3)="DAVID 
200 NM$(4)="ROBERT " : NM$(5)= " LISA " :NM$(6)="BARBARA 
21 0 NM$(7 ) ="POLK " : NM$(8)="KATIE ":NM$(9)="ANNE 
220 NM$(l0)= " ELLEN ":NM$ ( ll)="LAURA " :NM$( 1 2)= "LEXY 
230 NM$(13)="AS HLEY ":NM$(14)="JENNIFER " :NM$ (1 5)= " JOHN 
240 NM$(16)="B I LLY " : NM$( 1 7)="ANNA " :NM$( 1 8)= " EVAN 
250 NM$(19)="KATIE " : NM$(20)="STEVEN ":NM$(2 l )=" 
260 NM$(22)="SCOTT " :NM$(23)="JASON " :NM$(24)= " MICHAEL 
270 ' SETUP SCREEN POS I TIONS FOR RANDOM NAME DISPLAY 
280 LN ( l) =200: LN ( 2) =236 :LN (3) =340 :LN ( 4) =360 : LN ( 5) = 450 
290 LN (6) =480 : LN (7) =590 :LN ( 8) =620 : LN ( 9) =704 : LN( l 0 ) =746 
300 PRINT@0, "WELCOME TO THE WESTMINSTER"; @64, "LEARNING CENTER. , , 
"; 
310 ' INCREASE W IN NEXT LINE TO WAIT LONGER AFTER MESSAGE 
320 W=400:GOSUB 860 
330 ' K LIM I T TELLS HOW MANY TIMES TO REPEAT EACH NAME 
340 FOR K=l TO 3 
350 FOR I=l TO NX 
360 ' LC IS RANDOMLY SELECTED SCREEN POSI TION 
370 LC=RND( l 0) 
380 PRINT@LN(LC) , NM$(I) ; 
390 ' INCREASE W IN NEXT LINE TO HOLD NAME LONGER 
400 W=50:GOSUB 860 
410 ' CHECK FOR EXIT REQUEST 
420 GOSUB 670 
430 NEXT I 
440 NEXT K 
450 FOR J= l TO l0 
460 PRINT@LN(J) , 11 

"; 

470 NEXT J 
480 PRINT@960, " WE ' RE GLAD YOU ' RE HERE 11"; 
490 W=l000 : GOSUB 860 
500 GOSUB 670 
510 ' DRAW HAPPY FACE 
520 PRINT CHR$ ( 28); 
530 FL= l : N=225 :R=35 : E=2*ATN ( l) :S=E/N : E=E+E/N 
540 GOSUB 700 
550 GOSUB 670 
560 FL=0: N=lBl: R=28: S=7*E/N: E=E+2* E/N 
570 GOSUB 700 
580 GOSUB 670 
590 1 SETUP NOSE , N$, AND EYES , E$ 
6D 0 E$=CHR$ I 14 1 ) +CHR$ ( 140) +CHR$ ( 140) +CHR$ ( 1 40) +CHR$ ( l4 2) 
6 1 0 N$=CHR$ ( 1 36) +CHR$ ( 1 76) +CHR$ I 176 ) +CHR$ ( 15 2) 
620 PRINT@4 70 , E$;: PRINT@465 , E$;: PRINT@606 , N$ ; 
630 W=2000:GOSUB 860 . 

Program continued 



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 5 'I• ", 40 Track (102K) $394 
Z-87 Dual 5 '!." system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

RAW DRIVES 
5 '1•" TEAC or TANDON $CALL POWER SUPPLIES $CALL 

DISKETTES - Box of 10 
5'/•" Maxell $40 BASF/Verbatim 
8" Maxell $45 BASF/Verbatim 
PLASTIC FILE BOX-Holds 50 5 '/• " diskettes 
PLASTIC LIBRARY CASE 5'/•" $3.00 8" 
HEAD CLEANING DISKETTE 
FLOPPY SAVER $11.95 RINGS 

16K RAM KITS 
200ns for TRS-80,' Apple II , (specify): 

SYSTEM SPECIAL 

2for$37 
Jumpers 

$26.95 
$36.00 
$19.00 
$ 4.00 
$25.00 
$ 6.95 

$19 
$2.50 

Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 
interface. SUP-R Mod RF Modulator: List $2965 You Pay $2299 

COMPUTERS/TERMINALS 
ARCHIVES 64K, 2-Drives, 77 Track 
ALTOS ACS8000 Series 
ZENITH 48K, all -in-one computer 
ZENITH Z-19 
TELEVIDEO 910 $559 920C $ 729 
IBM 3101 DisplayTerminal 
ATARI 400 $ 429 
MATTEL INTELLIVISION 
APPLE PERIPHERALS 

$CALL 
$CALL 

$2200 
$ 725 

950 $1039 
$1189 

800 $ 795 
$ 259 

$CALL 

S-100 CALIFORNIA COMPUTER SYSTEMS 

MAINFRAME 
Z80 CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P + 2S 1/0 

Model 2200A 
Model 2810 
Model 2501 
Model 2116C 
Model 2032C 
Model 2065C 
Model 2422A 
Model 2520K 
Model 2718A 

$349 
$259 
$106 
$309 
$619 
$580 
$345 
$ 52 
$309 

PRINTERS NEC SPINWRITER 
Letter Quality High Speed Printer 
R.O. $2395 
R.O. with tractor feed $2555 
KSR with tractor feed $2795 

NEC SPINWRITER 3500 Series, 5 new models $CALL 
EPSON MX-70 MX-80 MX-80FT MX100 $CALL 
PAPER TIGER 

IDS 445 
IDS 460 
IDS 560 

Graph ics & 2K buffer 
Graphics & 2k buffer 
Graphics 

$ 695 
$ 799 
$ 999 

ANADEX 
OKI DATA 

DP-8000 $849 DP-9500/01 $1295 

Microline 80 
Microline 80 
Microline 82 
Microline 83 

CENTRONICS 
C. ITOH 

Sta rwriter I 
Starwriter I 
Starwriter II 
Starwriter II 

Friction & pin feed 
Friction, and pin & tractor feed 
Friction & pin feed feed 
120 cps, uses up to 15" paper 
739, new model with graphics 

25 cps, parallel interface . 
25 cps, serial interface 
45 cps, paral lel interface 
45 cps, serial interface 

PRINTER SPECIAL 
SEIKOSHA GP-SOM List $399 

MONITORS 

$ 415 
$ 500 
$ 615 
$ 849 
$ 749 

$1449 
$1529 
$1829 
$1949 

You Pay $319 

BELL & 
HOWELL 
LEEDEX 

9" B & W BHD911 
12" B & W $129 
13" Color $329 
9" B & W $149 

12" B & W $219 
13" Color $349 

$195 
12" Green Screen $159 

SANYO 

ZENITH 

12" Green Screen $238 
13" Color $406 
12" Green Screen $129 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee 
UNIVERSAL DATA SYSTEMS UDS-103 
D·CAT HARD WIRED DIRECT MODEM 
AUTO-CAT Auto Answer, Direct Connect Modem 
APPLE-CAT II 
D.C. HAYES MICRO-MODEM 
D.C. HAYES SMART-MODEM 
CCI Telnet Communications Package 

$125 
$179 
$189 
$249 
$349 
$295 
$235 
$135 

APPLE ACCESSORIES AND SOFTWARE 
VISICALC $155.00 
Z-80 SOFTCARD 
VIDEX BOARD 
KEYBOARD ENHANCER 
16K CARD 
APPLE JOYSTICK 
SUP-R MOD 
CCSCARDS 
GALAXIAN 
SPACE ALBUM 
ASTEROIDS 

DB MASTER $159.00 

'4-#0='="'~"'""'""'~~­
- "l'.> $-' ""'-¥7"7 ~·' """"' _, ~· ..,,.~=-- .. %l'""'<r' ~~ 

-·~ 

$259.00 
$259.00 
$110.00 
$169.00 
$ 49.00 
$ 25.00 
$CALL 

$ 17.95 
$ 29.00 FLIGHT SIMULATOR 

WIZARD & PRINCESS 
SARGON 2 

'\ .. $ 22.95 $ 35.00 

---------· $ 28.00 $ 29.00 
MYSTERY HOUSE $ 24.00 HI-RES FOOTBALL $ 35.00 

For fast delivery, send certif ied checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to c lear. 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 

The CPU SHOP298 TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710·348·1796 Massachusetts Residents ca ll 617/242 -3361 

5 Dexter Row, Dept. MC09M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri . (Sat. til l 5) 

,... See List of Advertisers on page 354 

Technical Information call 617/242·3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/ ' Digital Research -~ 
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RELIABLE, SIMPLE MEMORY 
EXPANSION YOU CAN AFFORD! 

atm1"-~~~~""""'"""'"""""""'' 

Shown above is the IM-2 48K INTERNAL MEMORY'"and a phillips screw­
driver- everything you need to ADD up to 32K RAM to your TRS-80* Model I 
keyboard unit (for a tota l of 48K RAM]. No soldering or trace cutting - just open 
the case, remove your RAM chips, plug the INTERNAL MEMORY (IM) into the 
RAM sockets, plug your chips back in, connect 4 solderless clips (they work!) and 
close the case [Detailed, illustrated step-by-step instructions show you how to do 
this]. You now have a 48K keyboard 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 IM does not use the buss, it may be 
used with ANY expansion device for reliable memory operation. Some of our 
customers use an IM INSTEAD OF the RAM in their expansion interface to 
eliminate El memory problems! 

Because the IM draws most of its power from the 12 volt supply, power supply 
loading is not a problem. Some additional heat is generated, but the TRS-80* runs 
so hot anyway. you probably won't notice the increase! 

The INTERNAL MEMORY is completely rested and assembled using only 
the finest materials. You have JS days to return it for a refund if you don't like it, 
and it is guaranteed for I fu ll year. Installation is available for a small fee. 

Send a S.A .S.E. for more information. 

PRICES - IM-IB (32K) 
IM-2 (48K) 

s5950 (less RAM) 
169.50 (less RAM) 

SSS.SO (w/16K RAM) 
S(40.00 (w/32K RAM) 

Prices include UPS shipping in U.S. 
Uta h res idents add 5% tax; FOREIGN ORDERS add 15% 

• ,Y~rff~ ,-401 CIC 
6216 West 3705 South Salt Lake City, UT 84120 (801) 967-2324 

~ ~ ~ - ~ ~ 

DISCOUNT • 

Stock Computer Paper & Labels 
' Over 50 Items in Stock 

ITEMS IN STOCK Custom To Your Needs 
Stock Forms Blank or Green Bar Invoices r 
Statements Shi ppers 
Index Cards Custom Checks 
Pressure sensitive labels all sizes Custom Continu ous Envelopes 
Continuous #10 envelopes & Letter Heads ,. 
Continuous Blank Letter Heads Statements r 
Spacing charts & layout sheets 
Forms rulers Quantities Of 1000 Or More 

~ 

• 
Send Inquiries To: ~ 

WHITE RIVER PRODUCTS ,-450 

P.O. BOX 604 
MT. CLEMENS, MICHIGAN 48043 

Name 

Street Phone 

State Zip 

Type of Equipmen t ' 

FREE t D Comp uter D 81 Tax G u id e 
SEND FOR ~ 

D Stock Price Li st 
t 

YOURS TODAY Package 

~ ~ ~ ~ 
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Program continues 

640 GOSUB 670 
650 GOTO 150 
660 ' SUBROUTINE TO CllECK FOR SHIFT- A WHICH STARTS GAllE 
670 IF INKEY$=CHR$(97) 1'HEN 900 
680 RETURN 
69a 'SUBROUTINE TO DRAW A CIRCLE OR FRACTION OF !~ CIRCLE 
700 ' ENTRY VALUES N,S , f. , R 
710 PN=8*ATN(l)/N 
720 SP=SIN(S) :CP=COS(S) 
730 SD=SIN(PN) :CD=COS(PN) 
740 K= (E-S) /PN 
750 FOR I=l TO K 
760 SET (64+R*CP,24+ . 4*R*SP) 
770 SET ( 6 4-R*CP , 24+. 4*R*SP) 
78U IF FL<>l THEN 810 
79U SE1'(64+R*CP , 24-.4*R*SP) 
800 SET(64-R*CP,24- . 4*R*S P) 
810 S=SP*CD+CP*SD 
820 CP=-SP*SD+cP*CD 
83 0 SP=S 
840 NEXT I 
8SO RETURN 
860 'WAIT ROUTINE 
870 FOR WI=l TO l~:NEXT:RETURN 
880 END 
890 I 

900 'WALLS OF JERICHO GAME 
910 
92 0 ' BEST SCORE SO FAR 
93 0 NB=O 
940 P=845:R=64 : S=l28 
950 'LOAD QUESTIONS 1 RESPONSES 
960 RESTORE 
970 CLS 
980 PRINTCHR$(23) 
990 PRINT@4,STRING$(24 , CHR$(140)): 
1000 PRINT@70, "WALLS OF JERICHO GAME": 
1010 PRINT@l32,STRING$(24 , CllR$(131)) 
1020 PRINT 
1030 PRINT " PRESS THE SPACE BAR WHEN" 
1040 PRINT 
1050 PRINT"===> POINTS TO 1"HE ANSWER" 
1060 PRINT 
1070 PRINT"THAT GOES WITH 1'HE FLASHING 11 

1 080 PRINT 
1090 PRINT"WORD. YOU HAVE 20 TRIES TO" 
1100 PRINT 
1110 PRINT"MAKE THE WALLS COME" 
1120 PRINT" TUMBLING" 
1130 PRINT" DOWN" 
1140 READ NQ 'NUMBER OF QUESTIONS 
1150 FOR I=l TO NQ 
1160 READ Qs(I) 
1170 Q(I,O)=l 
1180 FOR J=l TO 3 
1190 READ Q(I,J) 
1200 NEXT J 
1210 NEXT I 
1220 NC=20 'NUMBER OF CHANCES TO KNOCK DOWN WALL 
123 0 'NUMBER OF QUESTIONS 
1240 DATA 13 
1250 'EACH DATA STATEMENT GIVES 9 CHARACTER QUESTION 
1260 'FOLLOWED BY QUESTION INDEX , CORRECT ANSWER , 
1270 'NUMBER OF ANSWERS 
1280 DATA" THE ARK " , 1 , 1 , 3 
1290 DATA JOSHUA ", 2,2,3 
1 300 DATA JERICHO " , 3 , 2 , 3 
1310 DATA NOMAD " , 4 , 2 , 3 
1320 DATA PROPHET ",4 , 3,3 
1330 DATA EGYPT " , 5 , 1 , 3 
1340 DATA SEVEN ",6 , 3,3 
1350 DATA JORDAN ",7 , 1,3 
1360 DATA" MOSES ",8 , 3,3 
1370 DATA "MEMORIAL ",9 , 2,3 
1380 DATA" SYMBOL " , 9 , 1,3 
1390 DATA "TRUMPETS 11 , 10,2 , 3 
1400 DATA II RED SEA 11 , 11, 3 , 3 
1410 'STRINGS FOR PICTURE ELEMENTS 
1420 ' BLOCK IN WALL 
1430 BF $=STRING$ ( 8 , CHR$ ( 143)) +CHR$ ( 133) 
1440 BR$=STRING$(9 , CHR$(143)) 
1450 H$=" " 
1460 ' SEQUENCE TO MAKE WALL CRUMBLE 
14 70 S$ ( 1I=CHRSI 1 53) +CHR$ ( 155) +cHR$ ( 17 4) +CHR$ ( 16 1 ) +CHR$ ( 138) +CHR 
$ (159) +cHR$ (175) +CHR$ ( 1 82) +CHR$ (158) 
14 80 S$ ( 2) =CHR$ ( 14 6) +CHR$ ( 173) +cHR$ ( 1 32) +CHR$ ( 1 34) +CHR$ ( 153) +CHR 
S ( 14 5) +CHR $ ( 14 7) +CHR$ ( 150) +CHR$ ( 1 46) 
1490 S$(3)=CHR$(152)+CHR$(180)+CHR$(188)+CHR$(164 ) +CHR$(140)+CHR 
$ ( 168) +CHR$ ( 1 72) +CHR$ ( 180) +CHR$ ( 1 56 I 
1 500 S$(4)=CHR$(136)+CHR$(160)+CHR$(164)+CHR$(136)+CHR$ ( 148)+CHR 
s '1321+cHR$'160i+cHRs'176) +cHRs, 160 i 
1510 ss' 51=CHRs'144i+CHRs'176i+cHRs,136) +cHRs, 160l+CHRs,14 4 i +cHR 
S ( 176) +CHR$ ( 14 4) +CHR$ ( 160) +CHR$ ( 160) 
1520 S$(6)=" " 
1530 ' TOWER 
1540 Tl $=CHR$ ( 1 91 I +CHR$ ( 176) +CHR$ ( 1 91 ) +CHR$ ( 176) +CHR$ ( 191) +CHR$ ( 
1 76) +cHR$ (19 1 ) +CHR$ ( 1 76) +cHR$ (191) 
1550 T2$=STRING$(9 , CHR$(19 1 )) 
1560 T3 $=CHR$ ( 1 28) +STRING$ ( 7 1 CHR$ ( 19 1 ) ) +CHR$ ( 128) 
1570 'GATE 
1 580 G$=CHR$ ( 13 1 ) +CHR$ ( 131) +CHR$ ( 191 ) +CHR$ ( 1 3 1 ) +CHR$ ( 131) +CHR$ ( l 
31 ) +CHR$ ( 191) +cHR$ ( 131) 
1590 GL$=G$+CHR$ (131) 
1600 GR$=G$+CHR$ ( 1 29) 
1610 'NAME OVER GATE 
1620 Nl$= " JERICHO- " 
1630 N2$="KEEP OUT " 
1640 'SETUP PICTURE MATRIX 
1650 'W(l2,6,3) DEFINES THE WALL , 6 BLOCKS WIDE AND 1 2 HIGH 
1660 'THE FIRST ELEMENT IS l IF A BLOCK IS AT THE LOC'N 
1670 ' THE SECOND ELEMENT IS THE SCREEN POSITION 
1680 'THE THIRD ELEMENT IS THE COMPUTED GOTO INDEX WHICH 
1690 ' CHOOSES THE BLOCK TO DRAVI 

Program continued 



Program continues 

1700 FOR I=l TO 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1 810 
1820 
1830 
1 8 40 
1 85 0 
1 860 
1 870 
1880 
1890 
1900 
1910 
1 920 
1 930 
1940 
1 950 
1 960 
1970 
1980 
1990 
2000 
2010 
2020 
20 30 
2040 
2050 
2060 
2070 
208 0 
2090 
,3440 

FOR J=l TO 6 
W(I , J,0)=1 
W( I ,J ,l) =70 8 - ( I - 1) *64+ (J -1 ) *9 
W(! ,J,2 )=1 

NEXT J 
W(I,6 , 2)=6 

NEXT I 
FOR !=10 TO 12 
W(I,l , 0)=l:W(I,6,0)=1 . 
W(I , l,l)=l3l-( I -l0)*64:W(I,6,l) =l 78- (I-l0)*64 
W( I, l , 2) =3+ ( 1-10) :W( I ,6, 2) =3+ ( 1 - 10 ) 

NEXT I 
FOR I=l0 TO 1 2 

FOR J=2 TO 5 
W(I,J , 0) =0 

NEXT J 
NEXT I 
1 GATE 
FOR I=l TO 4 

W(I , 3 , 2 )=2 
W(I , 4,2)=7 

NEX'r I 

' NAME OVER GATE 
W(5,3 , 2) =8 
W(5,4 , 2)=9 
W(5,3 , 0)=3 
W(5,4 , 0) =3 
'WAIT TO PLAY 
PRINT@960 , "PRESS SPACE BAR TO PLAY , . ,. "; 
IF INKEY$ <> " " THEN 2000 
' SETUP PICTURE 
CLS 
FOR J = 0 TO 127 

SET(J ,36) 
NEXT J 
FOR I=l TO 12 

FOR J=l TO 6 
IF W(I , J , 0)=0 THEN 2100 
ON W(I,J,2) GOSUB 3220,3250,3280,3310 , 3330 , 3350 , 3380 , 3420 

2100 NEXT J 
2110 NEXT I 
2120 FOR I=l TO 400: NEXT 
2130 ' MAIN LOOP 
2140 'QU IS NUMBER OF QUESTION ANSWERED OK IN ONE PASS 
21 50 QU=O 
2160 FOR QX=l TO NC 
2170 PRINT @22,NC-QX+l; "CHANCES LEFT " ; 
21 80 PRINT@86, "SCORE TO BEAT=";NB; 
219 0 I=RND(4) 
2200 IF RN D(0) <.3 THEN I=I+5 
2210 J=RND(6) 
2220 I F W(I , J , 0) <> 1 THEN 2190 
2230 ' PICK A QUESTION 
2240 ll=RN D( NQ - tlU) 
2250 FOR K=l TO NQ 
226 0 IF Q(K , 0) >1 THEN 2290 
2270 M=M- 1 
2280 IF M=0 THEN 2300 
2290 NEXT K 
230 0 L=W(I,J , l) 
2310 PRINT @L,Q$(K); 
2320 'DUMMY INKEY READ TO CLEAR 
233 0 D$=INKEY$ 
234 0 GOSUB 2 990 
2350 ' PRI NT POSSIBLE ANSWERS 
2360 ON . Q(K , l) GOSU B 3460 , 3500,354 0 , 3580 , 3620,3660 , 3700 , 3740 , 37 
8 0 , 3820 , 3860 
23 70 'GET SELECTED ANSWER 
2380 FOR AX=l TO Q(K , 3) 
2390 PL=P- 4+ (AX-1) *64 
2400 PRINT@PL, "===>"; 
2410 ' FLASH THE QUESTION WHILE LOOKING FOR ANSWER 
2420 FOR KK=l TO 8 
2430 FOR LL=l TO 6 
2440 IF KK=INT ( KK/2 )*2 THEN PRINT@L , H$ ; ELSE PRINT @L , Q$(K) ; 
2450 IF INKEY$=" " THEN 2520 
2460 NEXT LL 
2470 NEXT KK 
2480 PRINT@PL , " "; 
2490 NEXT AX 
2500 GOTO 2380 
2510 'SEE IF ANSWER IS ~IGHT 
2520 PRINT@PL,"*** >"; 
2530 IF AX=Q(K , 2) THEN 2660 
2540 'WRONG ANSWER 
2550 FOR KK=l TO 5 
2560 FOR LL=l TO 40 
2570 PRINT@L , " NOPE! "; 
2580 NEXT LL 
2590 FOR LL=i TO 40 
2600 PRINT@L , Q$( K) ; 
26 1 0 NEXT LL 
2620 NEXT KK 
2630 PRINT@PL," "; 
2640 ON W( I,J , 2) GOSUB 3 220 ,3 250 ,32 80 ,3 310 , 3330,3350,3380 
2650 GOTO 2900 
2660 'RIGHT ANSWER 
2670 PRINT @L,' RIGHT ! " • 
26 80 FOR AX=l TO 80 0: NEXT 
2690 PRINT@L , Q$(K); 
2700 FOR AX=l TO 400:NEXT 
2710 ' MARK ANSWER RIGHT 
2720 Q(K , 0)=Q(K , 0)+1 
27 30 NU=NU+l 
2740 IF NU<NQ THEN 2800 
27 50 FOR M= l 1'0 N\l 
2760 Q(M , 0) = l 
2770 NEXT M 
27 80 NU=0 
27 90 ' REMOVE COLUMN DOWN TO BLOCK 
2800 GOSUB 3000 

2810 PRIN'l'~PT. , " "· 
2820 W(I ,J,0 )=0 
2830 ' SEE IF ANYTHING I S LEFT 
284ri FOR II=l TO 12 
2850 FOR JJ=l TO 6 
2860 If W(Il , JJ ,0 )=1 THEN 2900 
2870 NEXT JJ 
2880 NEXT I I 
289 0 GOTO 312 0 
2900 NE XT QX 
2910 ' END OF THE GAME -- JERICHO WINS 
2920 GOSUB 2990 
2930 PRINT@P+R-3, "THE WALL SURV IVED -- BETTER LUCK !! EXT TIME I " ; 
294 0 FOR I=l TO l800:NEXT 
2950 CLS 
2960 PRINT@468 , CHR$ ( 23) ; ' NEXT PLAYER " ; 
2970 FOR I=l TO l000:NEXT 
2980 GOTO 960 
2990 FOR N=P TO P+S STEP R: PRINT@N , CllRS(242); : NEXT:RETURN 
3000 ' SHAKEDOWN PICTURE 
3010 FOR ll=l2 TO I STEP - l 
3020 IF 1<(11 ,J , 0)=0 GOTO 3090 
3030 LL=W(II , J , l) 
3040 W(l! , J ,0 )=0 
305 0 FOR K=l TO 6 
3060 PRINT@LL , SS(K); 
3070 FOR AX=l TO 20 : NEX'r 
3080 NEXT K 
3090 NE X1' II 
3 100 GOSUB2990 
3110 RETURN 
3120 PRINT@707 , CHRS(23) ; "YOU \;JN- WELCOME TO JERICHO! "; 
3130 PRINT@22 , CHR$(232) ; 
3140 PRINT@86 , CHRS (23 2) ; 
3150 ' CHECK BEST SCORE SO FAR 
3160 IF NC- QX >NB THEN NB =NC-QX 
3170 GOTO 2940 
3180 ' DELETE A BLOCK 
3190 W(I , J,0)=0 
320 0 PRINT @W(I;J , l) ,H $; 
3210 RETURN 
3220 ' DRAW BLOCK IN WALL 
3230 PRINT'W(I ,J,l) , BF$ ; 
32 40 RETURN 
3250 I DRAW GA'l'E 
3260 PRINT@\'/(! , J , l) , GL$ ; 
3270 RE1'URN 
3280 'DRAW TURRET 
3290 PRINT@l·/(l , J ,l ) ,T3 S ; 
3300 RE'i'URN 
3310 PRINT@W(I , J , l) , T2S ; 
3320 RETURN 
3330 PRINT@l'l( I , J ,l ) , T l S ; 
334 0 RETUHN 
3350 ' R!G llT HAND BLOCK 
3360 PRINT@W(I , J ,l) , BRS ; 
337 0 RETURN 
338 0 ' RIGHT SIDE OF GATE 
339 0 PRINT@W(I , J ,l ) , GR$; 
3400 RETURN 
3410 ' NAME -- FREE LOCA1'ION 
3420 PRINT@l'l(! , J ,l ) , NlS ; 
3430 RETURN 
3440 PRINT@W(I , J ,l ) , N2$ ; 
3 450 RETURN 
3460 PRINT@P ," A. A BOX CONTAINING 1'11E LAWS OE GOD'; 
3470 PRINT@P+R ," B. A STORAGE CONTAINER "; 
3480 PRINT@P+S ,"C . A MUSICAL INSTRUMENT"; 
3 4 90 RETURN 
3500 PRINT@P , "A . AN EGYPTIAN PHARAOH"; 
3510 PRINT @P+R, "B . LEADEH OF THE ISRAELITES "; 
3520 PRINT@P+S ," C. DErENDER OF JERICHO"; 
3530 RETUR N 
3540 PRINT@P ," A. A CITY IN EGY PT"; 
3550 PRINT @P+R , " B. A WALLED FORTRESS CITY "; 
3560 PRINT@P+S ' " C . LEADER or THE ISRAELI TES"; 
3570 RETURN 
3580 PRINT@P , "A . RULER OF THE ISRAELITES "; 
3590 PRINT@P+R , "B . A PERSON WHO MOVES FROM PLACE TO PLACE"; 
3600 PRINT @P+S ,"C . A PERSON WHO SPEAKS OR WRITES FOR GOD"; 
3610 RETURN 
3620 PRINT @P ," A. WH ERE GOD llELPED THE PEOPLE ESCAPE FROM SLAVERY 
"; 
3630 PRINT@P+R , "B . A WALLED rORTRESS CITY"; 
3640 PRINT@P+S ,"C . THE WILDERNESS EAST OF THE JORDAN" ; 
3650 RETURN 
3660 PRINT@P , "A . THE NUMBER OF TRIBES"; 
3670 PRINT@P+R , "B, THE NUMBER OF YEARS WANDERING IN THE WILDERNE 
ss· , 
3680 PRINT@P+S , "C. THE NUMBER OF TIMES TO MARCH AROUND THE CITY " 

3690 RETURN 
3700 PRINT@P , "A. THE RIVER CROSSED TO GET TO JERICHO"; 
3710 PRINT@P+R , " B. A WALLED FORTRESS CITY"; 
3720 PRINT@P+s ,· c . THE LEADER OF THE I SRAEL ITES"; 
3730 RETURN 
37 40 PRINT@ P , "A . LED THE I SRAELITES TO JERICHO" ; 
3750 PRINT@P+R ,"B . THE PHARAOH WHO RULED EGYPT"; 
3760 PRINT@P+S , "C. LED THE ISRAELITES OUT OF EGYPT"; 
3770 RETURN 
3 7 80 PRINT@P , "A. OBJECT REM IND! NG US OF A FEELING OR EVENT ": 
3790 PRINT@P+R , "B . KEEPS A MEMORY OF A PERSON OR EVENT ALIVE"; 
3800 PRINT@P+S, "C . A MUSICA L INSTRU MENT"; 
3810 RETURN 
3820 PRINT@P , "A . USED TO ANNOUNCE THE ARRIVAL OF THE ISRAELITES" 

~830 
3840 
3850 
3860 
3870 
"· 

PRINT@P+R ,"B . USED TO KNOCK DOWN THE WALLS OF JERICHO" ; 
PRINT@P+s , •c . USED TO ANNOUNCE THE CAPTURE OF JERICHO " ; 
RETURN 
PRINT@P , "A. A SEA BES IDE JERICHO"; 
PRINT@P+R,"B . DRIED UP FOR JOSHUA SO THE PEOPLE COULD CROSS 

3880 PRINT @P+S , "C. PARTED FOR MOSES SO THE ISRAELITES COULD ESCA 
PE" ; 
3890 RETURN 
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CONSTRUCTION 

So you fallowed the article 1 s instructions like a puppy but . .. 

Lowercase Done Right 

John Burgan 
734 Flamingo Way 
North Palm Beach, FL 33408 

Several recent computer 
magazine articles have ex­

plained how to install a lower­
case modification for under 
$20. All these modifications dif­
fer from Radio Shack's, require 
switches, and have missing 
lowercase descenders. One 
even lost the graphics char­
acters. 

Using a little logic, I deduced 
that the Radio Shack modifica­
tion, which has lowercase 
descenders and graphics, must 
contain something more than 
the changes in these mods. A 
careful look at the parts list in 
the TRS-80 Technical Manual 
revealed only one chip with a 
name that sounds like it has 
anything to do with lowercase: 
the Z-29, an MCM6670 char­
acter generator chip. 

What I Did 

With this piece of informa­
tion, I went to Radio Shack and 
placed an order for this chip, 
and after several weeks picked 
up my new chip with a piece of 
paper attached stating that its 
National Parts stock number 
was AXX3027 and its cost was 

socket for this chip for 49 cents, 
and a 2102L 1 K static RAM chip, 
as required in the Electric Pencil 
documentation, for $2.69. 

First I installed the Electric 
Pencil lowercase mod , minus 
the switches (I wired the up­
per/lower switch in the lower 
position, and omitted the con­
trol key completely). Then I 
carefully unsoldered and re­
moved the Z-29 chip, installed 
the 18-pin socket and inserted 
my AXX3027 chip . (I later found 
out that the newer keyboards 
already have a socket installed 
for Z-29, as well as one for the 
2102L (Z-45), thus elim inating 
the nerve-racking job of un­
soldering an 18-pin chip.) 

I quickly reassembled the 
keyboard, booted up NEWDOS-
80, and executed the LCDVR/ 
CMD lowercase driver program. 
My TRS-80 had lowercase 
descenders and the graphics 
worked just like before. This is 
the same mod that Radio Shack 
sells for $59, but I installed it for 
only $16.13. Some savings! 

How It Is Done 

This not a job for someone 
lacking soldering experience. If 
you make a mistake, you have 
voided your warranty and Radio 
Shack will charge you to fix it (if 
they can). If you don 't know 
how to work a soldering iron to 
perfection, take this job to 
someone who can! 

Go to Radio Shack and get 
the following: a 2102L static 
RAM chip (RS #276-2501), an 
18-pin socket (RS # 276-1992), 

$12.95.1 also picked up an 18-pin and order a AXX3027 character-

298 • 80 Microcomputing, September 1981 

generator chip for the Model I 
computer from National Parts. 
You may order directly from Na­
tional Parts by phone at (817) 
870-5600. 

When the parts arrive, 
carefully open your keyboard 
and find the Z-29 chip. Carefully 
unsolder and replace the Z-29 
chip with the 18-inch socket. 
Place the AXX3027 chip in the 
socket. 

Take the 2102L and bend 
pins 11 and 12 up parallel with 
the surface of the chip. (Be 

careful with this chip, as it's 
static susceptible.) Solder a 
piece of light-weight wire (wire­
wrap wire preferred) to pins 11 
and 12. 

Locate the Z-45 chip (one 
down, and two to the left of the 
Z-29 chip). If it's in a socket, 
remove it; piggyback the 2102L 
to it, and reinsert it with the pig­
gybacked chip back into its 
socket. If it's not in a socket, 
carefully piggyback the 2102L 
to it where it sits, being 
especially careful not to get 
any solder bridges between 
pins. 

Run the wire from the 2102L 
pin 11 to the Z-44 pin 13, and 
solder it to the trace from the 

Z-44 pin 13 that goes through 
the board. 

Locate the Z-29 and Z-30 
chips. Cut the trace that goes 
under the Z-29 chip between 
pins 11and12, but cut it out in 
the open where you can jumper 
again if necessary. 

Solder the wire from the 
2102L pin 12 to the Z-27 pin 13. 

Reassemble the keyboard 
and turn it on. You should now 
have standard uppercase 
characters, and if a lowercase 
driver is available and loaded, 
you should have upper and 
lowercase with descenders. 

A lowercase driver comes 
with NEWDOS-80, as well as 
several other DOSes, or one is 
available from Radio Shack. 
Until you can get one, Program 
Listing 1 can be used in a Level 
II 16K machine. This program 
takes only 30 bytes of high 
memory and produces lower­
case when the shift key is 

pressed . • 

Since this article was written, 
Radio Shack has raised the 

price of their chip to $34.95. The 
same chip is available from E.B. 
Garcia and Assoc., Chicago, IL, 
for $19.95. 

10 REM - FOR 16K MACHINES, SET MEMORY SIZE TO 32737 

20 POKE 16553, 255: FOR I = 32738 TO 32767 :READJ:POKEl ,J:N EXT 
30 POKE 16414,226:POKE 16415.127 . 
40 DATA 221 ,110,3,221,102,4,218,154,4,221 ,126,5,183,40,1 
50 DA TA 119, 121,254,32,218,6,5,254, 128,210, 166,4, 195, 125,4 

Program Listing. 



The Captain 80 Book of 

BASIC 

• Over a dozen famous 
adventures, listed in large easy to read type, 

ready to be keyed in. Adventures by Boner, 
Kepner, Powers, Micklus, Forsythe, Greg 

Hassett and others. 

• Includes Temple of the Sun, Dog Star, 
Lost Ship, Spider Mountain, Lost Dutch­
man's Gold, Thunder Road, Sorcerer's 
Castle, Deadly Dungeon, Atlantean 
Oddysey and others. These adventures 
would cost over $200 is purchased 
individually! 
• Includes a unique Adventure 
Generator program - not available 
anywhere. YES, this program will 
actually write another BASIC 
adventure program, which you 
may then run. Not even the author 
of the generator program knows the out­
come! This program alone is worth the price of 
the entire book! 
• Includes chapters on what an adventure is, how to 
play adventures, how to write adventures, how to sell 
your adventure, ten adventure program ideas, and 
more! 
• Study the techniques and methods used by the 
masters of adventure program writing. All adventure 
programs listed in this book are in their original form 
and in full length. Although specifically written for 
the TRS-80 Model I and Ill, these programs are 
adaptable to other computers using Microsoft's 

Pre-Publication 
SPECIAL $14.95 

BASIC. r---------------• Available at your dealer ·approximately Send To: 80-U.S. Journal .,..33 

November 15th, 1981 . The suggested retail price I 3838 South Warner Street 
of this book is $19.95. Tacoma, Washington 98409 
• The BASIC Adventure Book was compiled I Please reserve __ Copy (Copies) of the Basic Adventure 
and edited by Bob Liddil, of The Programmers I Book at the pre-publication price of only $14.95. Payment must 
Guild. It measures 8 Y2 by 11 inches and will 

be enclosed with this order. Offer good in the United States contain approximately 250 pages. 
• To reserve your copy of this unique .book, I only. 
order NOW for only $14.95 and save. This I Name ______________ .:.._ _______ _ 
speciaf pre-publication offer is good only with 
paid orders until Nov 1st, 1981 . 1 Address 
• ORDER YOURS TODAY! 

Dealer discounts auailable · please inquire 

TRS-80• iS a regisle1"ed trad~mark of the Tandy C orp. 

.,.. See List of Advertisers on page 354 

I City ______ ---.Jtate ___ Z.._ip ----------

1 Visa/MC-------------------"'"­

• Exp. Date Signature --------------

• 
(206) 475-2219 Phone orders accepted for Visa/ MC only. 

ORDER• SM 
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GAME 

It's done with strings, not mirrors. 

The Magic Trick 
David D. Busch 
515 E. Highland Ave. 
Ravenna, OH 44266 

Magic Trick is a quick party 
program that can be used 

to mystify your non-computer 
owning friends. I even l")lanaged 
for a few minutes to puzzle a few 
of my more astute programmer 
buddies at a recent meetirig of 
my user's group. They watched 
the trick unfold, tried to think of 
a fast way of achieving the ef­
fect presented using assembly 
language, and then suddenly 
realized what was going on. 

The trick works like this: The 
person demonstrating the com­
puter rattles off some patter 
about how the TRS-80 has mar­
velous capabilities which in­
clude the power to communi­
cate through phone lines, via an 
RS-232 or through the air, using 
brainwaves. 

Someone is certain to ques­
tion a computer's ESP ability. 
Quickly, the magician loads this 
program from cassette or disk. If 
saved on disk, a mysterious 
name such ·as DEMO/ESP may 
be used. Questions are tossed 
out from th.e onlookers, and the 
operator proceeds tO type in­
nocuous messages into the key­
board, such as "Hello there, 
computer," or "Are yo.u ready for 
another question?" 

As if by magic, the computer 
responds with a correct 
answer . . . then another . . . and 
another. 

You may get four or five ques­
tions answered before someone 
catches on. As with all magic 
tricks, the fewer times it is 

presented, the better the effect. 
And, as with most good magic, 
the secret is in misdirection. 
Though the operator appears to 
be typing in innocent questions, 
he or she .is actually entering the 
answers at that tirne. Because 
everyone will be raptly reading 
the CRT screen, no one will 
notice that the keys that are be­
ihg hit do not match those which 
are appearing on the screen. 

The Secret 

Here's how the trick is set up: 
seven (or more-add your own) 
messages are stored in data 
lines within the program itself. 
As the trick is run, and INKEY$ 
strobing loop repeatedly looks 
at the keys for input. If a key is 
hi~ , in most cases (the excep­
tions will be discussed later) the 
character i~ added to a string 
variable, AN$. 

In addition, as each character 
is entered, one letter is printed 
to the screen. It is not the same 
character as the one entered. In­
stead, one more letter of the pre­
selected message is revealed. 
To the unsuspicious, it looks as 
if the CRT is echoing the charac­
ters typed by the person doing 
the demonstration. 

A dummy message is read 
from data in line 130. The IN­
KEY$ loop repeats in line 140 un­
til a key is hit. Then, A$ is 
checked in line 150 to see if the 
key struck was Enter(CHR$(13)). 
If so, entry is complete, and the 
routine goes to lines 210-220. 
Otherwise, the program checks 
to see if the character entered 
was a period. 

If not, then Flc;ig = 0, and A$ is 
added to AN$. A counter, CU, is 
incremented by one and used to 
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command the next character of 
the pre-selected me!lsage, B$, 
to be printed to the s~reen (line 
190). 

Control returns to line 140 for 
additional input. The operator 
should be a touch typist, but at 
least do not obviously stare at 
the keyboard. It helps the misdi­
rection to look the audience in 
the eyes, or to guide their gazes 
to the CRT. 

The operator can enter any 
message or answer that he or 
she wishes, as long as it is 
shorter than the dummy mes­
sage string being pririted to the 
screen. When the end of the in­
put message is reached, the ma­
gician sho!Jld enter a peri.od. 
When this is done, then Flag is 
set to one, and all oth~r input is 
not added to AN$. After entering 
the period, the operator should 
just strike random keys to allow 
the rest of the dummy message 

100 CLEAR 1000 
110CLS 
120 FOR N = 1 TO 7 
139 READ 8$ 
140 A$ ,; INKEY$:1F A$+ '" 'GOTO 140 
150 IF A$ .,;CHR$(13) GOTO 210 
160 IF A$= "." FLA~= 1 
170 If FLAG< > 1 THEN AN$=AN$+A$ 
180 CU = CU+1 
190 PRINT MID$(B$,CU,1); 
20Q .GOTO 140 
21 0 PRINT . 
220 PRINT AN$ 

to print out. A punctuation mark 
of some sort should be included 
in each message in the data 
lines so that the demonstrator 
will have a quick means of know­
ing when to stop typing. 

The trick should not continue 
more than three or tow mes­
sages, or else the onlookers will 
start to get suspicious. They 
may tell you what messages to 
type into the computer, and, of 
course, you have no control over 
what appears on ~he screen. 
However, to keep the over-eri­
thusiastic from blowing ~heir 

cover with an Out-of-Data mes­
sage, this program loops 
through all seven messages, 
then repeats through a Restore 
and GOTO 120 in lines 300-310. 

A good quickie to liven up par­
ties, Magic Tricls provides an 
easy way to rnystify the unwary 
with the wondrous power~of th~ 
TRS-80.• 

23Q INPUT " PRESS ENTER FOR ANOTHER OUESTION";D$ 
240 AN$= '"' 
250 cu =0 
260 FLAG = O 
270 NEXT N 
280 RESTORE 
290 GOTO 120 
300 Di\TA " HELLO THERE, COMPUTER." ,"ARE YOU READY FOR ANOTHER 

QUESTION?","WE HAVE ANOTHER ONE FOR YOU.","NOW TRY THIS 
ONE."," PRETTY GOOD FOR A DUMB MACHINE.","PLEASE TRY ONE 
MORE." ,"YOU 'VE GOT US FOOLED PRETTY GOOD." 

Program Listing 



Poor 
Man's 
Floppy 

HIGH SPEED CASSETTE SYSTEM 

.JPC products [''"' ~ ..... 
---TC-B 

Now the widely acclaimed 
JPC Cassette System is available 
for your TRS·BO* computer. 
The price is only $90.00 

TC-8 Cassette System 
JPC Products 
Albuquerque, NM 
Kit: $90 
Assembled: $120 

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 sorts of seemingly ridiculous claims 
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 
this 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, so 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 

,,. See List of Ad•ertlsers on page 354 

FOR TRS-80* 
(Reprint of June 1980 Review, 80 Microcomputing] 

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 quality is 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 Yi 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 are in easy to read 
English-not computerese. 

Commands and Features 

SAVE"filename": Saves your BASIC pro­
gram on cassette. 
LOAD: Reads the next BASIC program from 
the cassette. 
LOAD"filename": Searches for and loads the 
specified file from cassette. 
LOAD? and LOAD?"filename": Reads file 
from cassette, and compares contents to mem­
ory. 
LOADN : Prints a li st 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 SA VE "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?"filename", except it is for use 
with system tapes. 
GETN and GETN"filename": Same as 

LOADN and LOADN"filename", except it is 
for use with system tapes. 
OPEN: Required before cassette input or out­
put of a data file can be attempted . 
CLOSE: Required to end a cassette data file. 
PRINT//: Allows numerical or string data to be 
output to a cassette file. 
INPUT//: Allows numerical or string data to be 
input from a cassette file . 

I haven ' t counted them, so I don't know 
about the "one load in a million bytes" claim , 
but my son, Anthony (age I I), 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 wails 
for the program you want and then start s load­
ing without gett ing confused by the portion of 
the previous program you just fed it. 

Try that on your regular cassette system; 
you ' ll wear out the reset button.• 

ORDER NOW 

To order your TC-8 kit, send your check or 
money order for $90.00 plus $3 .50 postage 
and handling to JPC PRODUCTS CO., 12021 
Paisano Ct., Albuquerque, NM 87112 (New 
Mexico residents add 4% 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 cassette containing the 
software. 

v' 190 
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GRAPHICS 

BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG 

*BANG* DUCK HUNT BANG*BANG*BANG*BAN 

G*BANG* DUCK HUNT BANG*BANG*BANG*BA 
NG*BANG* DUCK HUNT BANG*BANG*BANG*B 
ANG*BANG* DUCK HUNT BANG*BANG*BANG* 
BANG*BANG* DUCK HUNT BANG*BANG*BANG 
*BANG* BANG* DUCK HUNT BANG*BANG*BAN 
G*BANG*BANG* DUCK HUNT BANG*BANG*BA 
NG*BANG*BANG* DUCK HUNT BANG*BANG*B 
ANG*BANG*BANG* DUCK HUNT BANG*BANG* 
BANG*BANG*BANG* DUCK HUNT BA NG*BANG 
*BANG*BANG*BANG* DUCK HUNT BANG*BAN 
G*BANG*BANG*BANG* DUCK HUNT BANG*BA 
NG*BANG*BANG*BANG* DUCK HUNT BANG*B 
ANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG*BANG* 

TITLE GRAPHICS BY KAL 

Fig. 1 
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Francis S. Kalinowski 
16 N. Alder Drive 
Orlando, FL 32807 

If you have programs that 
start abruptly with small, in­

significant titles, you might like 
to add graphic title display 

routines to them, so that your 
Level II Basic programs will 
identify themselves conspicu­
ously. 

All the graphic title programs 
in this article begin with a state­
ment 0. This statement clears 
the display screen and 
necessary string space, and 
jumps to a graphic title display 
routine. Display routines start 
at statement 65500 or higher, 
where they won't alter existing 
program statements. 

A display routine will have 
seven to fifteen statements, 
depending on the complexity of 
its graphics. Each routine 
displays its uniquely formatted 
graphic title, holds it steady for 
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TITLE GRAPH I CS BY KAL 

Fig. 2 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

%%%%%% SHOOTING GALLERY %%%%%%%%%%%%%%%%%% 

%%%1%%% SHOOTING GALLERY %%%%%%%%%%%%%%%%% 

%%%%%%%% SHOOTING GALLERY %%%%%%%%%%%%%%%% 

%%%%%%%%% SHOOTING GALLERY %%%%%%%%%%%%%%% 

%%%%%%%%%% SHOOTING GAL LERY %%%%%%%%%%%%%% 

%%%%%%%%%%% SHOOTING GALLERY %%%%%%%%%%%%% 

nnnnnn SHOOTING GALLERY %%%%%%%%%%%% 

r.r.ll1.1.1.1.r.nn SHOOTI NG GALLERY %%%%%%%%%%% 

1.Xl1.Ur.1.1.t1.Xlt SHOOTING GALLERY %%%%%%%%%% 

1.1.J.J.1.'/,'/,j,'/,'/,'/,J,'tt'/, SHOOTING GALLERY %%%%%%%%% 

'/,j,'/,j,'f,j,'/,'l.'f.'/,'f.'/,1.'/,J,'L SHOOTING GALLERY %%1%%%%% 

1.1.'f.1.r.r.1.1:t.r.1:r.·1:r.r.1.r. SHOOTING GALLERY %%%%%%% 

1.1.'f.1.1.'f.1.'f.1.1.1.1.'f.f,1.1.1.1. SHOOT! NG GAL LE RY %%%%%% 

1:1:1:n.1.1:1.1.·t.r.1.1.r.r.1.1.r.innnnnnnnnnnxnxnnnnunxnnn 

TITLE GRAPH ICS BY KAL 

Fig. 3 

convenient reading , and 
returns display control to state· 
ment o. 

Statement 0 adds more title­
hold timing if needed, restores 
string space to 50, and drops 
display control to your existing 
program's first statement. 

Statement 1 GOT01 is in­
cluded in each graphic title 
program for debugging con­
venience. It holds a title dis· 
playeg on the screen until the 
Break key is pressed. State­
ment 1 must be deleted after 
your program title has been 
fitted and adjusted within a 
display routine and you are 
satisfied with the routine 's 
operation. 

Parallelogram Titles 

Right and left-slant parallelo· 
gram formats can be varied to 
accommodate short , medium 

or long program titles. Program 
Listing 1 displays a 13-line title 
stack within a right-slant paral· 
lelogram window. A repeated 
five-character word or group of 
characters makes up the back· 
ground frame. 8$ in statement 
65508 defines the five­
character string that prints the 
background. Statement 65516 
spec ifies the title stacking for­
mat and the program title . 

Program Listing 1a prints the 
tit le stack Duck Hunt downward 
on a left slant (Fig. 1). Listing 1a 
can handle titles up to 14 char­
acters above eight in your title­
subtract one from 97 and from 
854 in statement 65518; add one 
to 97 and to 854 for every two 
characters below eight. State­
ment 65520 may be deleted or 
used to display a program credit 
line at the bottom of the screen. 

Program Listing 1 b prints its 

0 CLS: CLEAR75 : GOSUB65508 : FORU=lTOl999: NEXT : CLEAR50 
l GOTOl: ' (DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
65508 B$="BANG*": '(VARIATION 1, SEE FIG . 1) 
65510 FORU=0T06 5STEP5 : PRINT @U,B$: NEXT 
65512 FORU =ll0T0845 STEP6 5 : PRINT@U , B$+B$+B$+B$+B$;:NEXT 
65514 FORU =89 0T0955STEP5: PRINT @U ,B$; : NEXT: 

FORI=lT0200 : NEXT 
65516 FORU=97T0854STEP63 : PRINT@U ,"DUCK HUNT" ; 
65 51 8 FORI=lT09 : NEXTI ,U 
65520 PRINT @981,"TITLE GRAPHICS BY KAL";: RETURN 
65522 ' (STATEMENT CHANGES FOR VARIATIO N 2 , SEE FIG . 2) 

'6 5508 B$="%%%%%": 
'65516 FORU=855T087STEP-64 : PRINT@U ,"SHOOT ING 

GALLERY" · 
65524 ' (STATEMENT CHANGES FOR VARIATION 3 , SEE FIG . 3) 

' 65508 B$="DOWN"+CHR$(92 ): 
' 65516 FORU=79T0859STEP65: PRINT@U, " PARAC HUTE 

JUMP CONTEST" ; 
65526 ' (STATEMENT CHANGES FO R VARIATION 4 , SE E PHOTO 1) 

'6 5508 B$=STRING$(5, 13 2) : '(USE ANY ASCII CODE) 
'65516 FORU=8 4T0852STEP64: PRINT@U,"GRAPHIC 

CHARACTER TITLE"; 

Program Listing 1a 

0 CLS : CLEAR75:GOSUB65508:FORU=lT01999:NEXT :CLEAR50 : 
l GOTOl 
65508 B$="%%%%%" : 
65510 FORU=0T065STEP5 : PRINT@U ,B$: NEXT 
65512 FORU=ll0T0845STEP65: PRINT @U,B$+B$+B$+B$+B$; : NEXT 
65514 FORU=890T0 955STEP5: PRINT@U ,B$; : NEXT: 

FORI=lT0200: NEXT 
65516 FORU=855T087STEP-64 : PRINT @U, "SHOOTING GALLERY"; 
65518 FORI =lT09 : NEXTI: NEXTU 
65520 PRINT@981,"TITLE GRAPHICS BY KAL ";: RETURN 

Program Listing 1b 

0 CLS:CLEAR75:GOSUB65508 : FORU=lT01 999 :NEXT:CLEAR50 : 
1 GOTOl 
65508 B$="DOWN "+CHR$ (92) 
65510 FORU=0T065STEP5 : PRINT@U , B$ : NEXT 
65512 FORU=ll0T0845STEP65: PRINT@U ,B $+B$+B$+B$+B$ ;: NEXT 
65514 FORU=890T0955STEP5 : PRINT @U, B$;: NEXT: 

FORI=lT0200: NEXT 
65516 FORU=79T0859STEP65 : PRINT @U, "PARACHUTE JUMP CONTEST"; 
65518 FORI=lT09 : NEXTI : NEXTU 
65520 PRINT@981,"TITLE GRAPHICS BY KAL" ; : RETURN 

Program Listing 1c 

0 CLS: CLEAR7 5 : GOSUB65508: FORU=lT01 999 : NEXT: CLEAR50 
1 GOTOl 
65508 B$=STRING$(5 ,132) : '( USE ANY ASCII CODE) 
65510 FORU=0T065STEP5: PRINT@U ,B $ : NEXT 
65512 FORU=l l 0T0845STEP65: PRINT@U , B$+B$+B$+B$+B$ ;: NEXT 
655 1 4 FORU=890T0955STEP5 : PRINT@U,B$;: NEXT : 

FORI=lT0200: NEXT 
65516 FORU=84T0852STEP64: PRINT@U, " GRAPHIC CHARACTER TITLE"; 
65518 FORI=lT09 : NEXTI: NEXT 
65520 PRINT @981,"TITLE GRAPHICS BY KAL" ;: RETURN 

Program Listing 1d 

Program Listing 1. Right Slant Parallelograms 

title stack st raight upward 
within a percent sign back· 
ground frame (Fig. 2). Th is 
variation can handle titles up to 
26 character positions long. 
For every two characters above 
16 in your program title, sub· 
tract one from 855 and 87 in 
statement 65516. Add one to 
855 and 87 for every two char­
acters below 16. 

Program Listing 1c prints its 
title stack downward on a ri ght 
slant (Fig. 3). This variation can 
handle titles up to 38 character 
positions long. For every two 

characters above 22 in your 
title, subtract one from 79 and 
859 in statement 65516. Add 
one to 79 and 859 for every two 
characters below 22. 

Program Listing 1d prints its 
title stack straight downward 
within a graphic character 
background frame. You may 
use any graphic character 
ASCII code (129 through 191) in· 
stead of the 132 code in state­
ment 65508 . Using 8$ = 
STRING$(5,191), for example, 
provides a soPj whit<l back· 
ground fra r .a. Listing 1d can 
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handle titles up to 26 character 
positions long. Numbers 84 and 
852 in statement 65516 define 
the title stack start and end 
points. Decrease or increase 
those numbers by one for every 
two characters above or below 
22, respectively, in your pro· 
gram title. 

Program Listing 2 displays a 
13-line title stack within a left· 
slant parallelogram window. As 
in Listing 1, 8$ in statement 
65508 defines the five-char­
acter background printing 
string. Also, statement 65516 
specifies the title and its stack­
ing format. 

Program Listing 2a prints its 
title stack downward on a left 
slant within a slash symbol 
background frame (Fig. 4) . 

Listing 2a can handle titles up 
to 41 character positions long. 
Numbers 92 and 848 in state· 
ment 65516 define the title 
stack start and end points. 
Decrease or increase both 
numbers by one for every two 
characters above or below 17, 
respectively, in your title. 

Program Listing 2b prints its 
title stack straight upward 
within an up-arrow background 
frame (Fig . 5). This variation 
can handle titles up to 29 
character positions long. 
Numbers 855 and 87 in state­
ment 65516 define the title 
stack start and end points. 
Decrease or increase both 
numbers by one for every two 
characters above or below 17, 
respectively, in your title. 

Photo 1. Program Listing 1d Variation 4 

Photo 2. Program Listing 2c Variation 3 
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Program Listing 2c prints its 
title stack downward on a right 
slant within a graphic char­
acter background frame. You 
may use any graphic character 
ASCII code (129 through 191) in­
stead of 179 in statement 
65508. This variation can 
handle titles up to 17 character 
positions long. Add one to 
statement 65516 numbers 81 
and 861 for every two char­
acters below 17 in your pro­
gram title. 

Moving Title 

Program Listing 3 displays a 
moving title stack within a 
changing-pattern background 
frame. Four graphic character 
strings in statements 65510 
through 65516 provide the 

changing maze-like patterns. A 
13-line title stack moves left to 
right across the background 
frame's window as the frame 
pattern continually changes. 

This program can handle 
moving titles of up to 20 
character length. Subtract one 
from T = 854 and from R = 74 in 
statement 65508 for every two 
characters above 16 in your 
program title. Add one to 854 
and 7 4 for every two characters 
below 16. Replace "The Moving 
Maze" in statement 65524 with 
your program title. 

Diamond Titles 

The Program Listing 4 dis­
plays one title line within a 
diamond-shaped background 
frame. Statement 6551 O 

Photo 3. Program 3 Moving Title 

Photo 4. Program Listing 4 Random Graphics 



Hayden Performance Software­
Something For Everyone! 

SARGON II (Spraklens) The first 
great computer chess program! 
Choose from 7 levels of play, levels 
0-3 in tournament time. Randomized 
opening book for all 7 levels of play 
through 3 moves . Special hint mode 
suggests possibl~ next moves. 
#03418, TRS-80 Models I and 
Ill, tape, $16. 95; #03408, 
TRS-80 Level II Disk, $34. 95 

DISK CATALOGER (LeBar) 
Automatically maintains a cross­
reference listing of all your programs, 
their location by disk number , their 
function and use . #05203, TRS-80 
Level Ii tape, $16. 95; #05208, 
TRS-80 Level II Disk, $21 .95_ 

COMPLEX MATHEMATICS 
{Gilder) Contains 8 programs that 
give the user the ability to perform 
computations of complex numbers in 
BASIC rather tnan in FORTRAN . 
Documentation included . #01203, 
TRS-80 Level II tape, $14. 95 

.. ......... ; .. ................... ..... : 
ORDERNOW! : 
Hayden Boo~ Co., inc. · 
50 Essex St. Rochelle Park , NJ 07662 

Send me the software checked. On all pre­
paid orders , Visa and Master Card charges , 
publisher pays postage and handling. Resi­
dents of NJ and CA must add sales tax . Offer 
good in USA only. Payment must accom­
pany orders from PO.Box Numbers . Allow 4 
to 6 weeks for delivery . Name of individual 
ordering must be fill ed in . 

D 01103 D 03408 D 05208 
D 01203 D 03418 D 05303 
D 01303 D 05103 D 05308 
D 01403 D 05108 D 05403 
D 02403 D 05203 D 07403 

Name _ _ _____ _ _ _ _ _ 

Address ______ _ _ _ _ _ 

City I State / Zip - - - - - - --

EOM 9/ 81-071 

Newl MIND THRUST (Sackson 
and Wazaney) The first of its kind-an 
exciting game that lets you match wits 
with the computer. Complete an 
unbroken chain across the board 
before your opponent , the computer. 
Switch sides at any time and control 
your opponent's chain while he 
controls yours . #07403, TRS-80 
Level II, $16. 95 

ENGINEERING 
MATHEMATICS-1 (Gilder) 
Contains eight programs useful to the 
engineer: 1. Solving Simultaneous 
Equations. 2 . Evaluation of a 
Polynomial. 3. Quadratic Equations . 
4 . Integration by Simpson's Rule. 
5. Newton -Raphson Roots . 
6 . Derivative of a Function . 
7. Factorial of a Given Number. 
8. Extended Factorial Calculation . 
# 0 1303, TRS-80 Level II, $14.95 

MCAP: A Microcomputer 
Circuit Analysis Program 
(Savon) Performs a linear voltage, 
impedance , or transfer impedance 
analysis of an electronic circuit. 
#05403, TRS-80 Level II, $24. ~5 

MICROCOMPUTER AIDED 
DESIGN OF ACTIVE 
Fil TERS (Gilder) Eight programs 
that simplify the design of active filters 
and will calculate the component 
values needed for various bandpass, 
low -pass, and notch- type filters . 
# 0 1403, TRS-80 Level II tape , 
$1 6.95 

BLACKJACK MASTER: A 
Simulator /Tutor I Game 
(Wazaney) A serious game that 
performs complex simulations and 
evaluations of playing and betting 
strategies. Develop your own system 
for winning at blackjack without 
leaving your home and without 
risking a penny. #05303, TRS-80 
Level II tape, $24. 95; #05308, 
TRS-80 Disk Version , $29. 95 

FINPLAN: A Financial 
Planning Program for Small 
Business (Montgomery) Allows 
you to enter data from business 
documents into the program, make 
assumptions about the fu ture growth 
of business , and to have the 
computer project results for up to a 
five year period based on those 
assumptions. Disk version can be 
used only with TRSDOS version 2 .3. 
#05103, TRS-80, Level 11 tape, 
$69. 95; #05108, TRS-80 Level 
disk, $ 7 4. 95 

GENERAL 
MATHEMATICS-1 (Gilder) 
Contains over 15 programs useful to 
anyone who wants to improve their 
math skills and accelerate their 
computation . #01103, TRS-80, 
Level II tape, $14. 95 

MICROTYPING (Engel) Features 
the "touch method" of learning to 
type for improving your computer 
skills. #02403, TRS-80, Level II 
tape, $10. 95 

Available at your local computer storel 
For O rders and Inquiries Call Toll Free 

__A YDEN HOTLINE 800·611·0856 
,,-419 

-------~~ ------- --- -- ------ --- ---- ---~- -- _..__ ._. ..._,.._ ...._.. - -
. -

SO Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 

,,- See List of Advertisers on page 354 
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specifies random characters 
for printing the background 
frame. Each new character re­
prints the background from top 
and bottom to its center. The 
characters may be letters, 
numbers, symbols, or graphic 
patterns. You may select any 
type character group by chang­
ing statement 65110 as de-

scribed in REM statements 
65525 and 65526. 

The 10-second countdown 
variation (Program Listing 4e) 
starts with a background frame 
made up of the numeral nine 
(Fig. 6), and counts down at one 
second intervals to an all zeros 
background frame. The dia­
mond title program can handle 

0 CLS: CLEAR75: GOSUB65508: FORU=lTOl999: NEXT: CLEAR50 
l GOTOl:' (DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
65508 B$="///// ": '(VARIATION 1, SEE FIG. 4) 
65510 FORU=0T055STEP5:PRINT@U,B$: NEXT 
65512 FORU=60T0816STEP63: PRINT @U ,B$+B$+B$+B$;: NEXT 
65514 FORU=879T0959STEP5: PRINT@U,B$;: NEXT 
65515 PRINT@960," "; 
65516 FORU=92T0848STEP63: PRINT@U,"PROGRAM TITLE HERE"; 
65518 FORI=0T09: NEXTI,U 
65520 PRINT@981,"TITLE GRAPHICS BY KAL"; : RE TURN 
6.5522 1 (STATEMENT CHANGES FOR VARIATION 2, SEE FIG. 5 ) 

'65508 B$=STRING$(5,91): 
'65516 FORU=855T087STEP~64: PRINT @U,"UP, UP, AND 

AWAY!"; 
65524 '(STATEMENT CHANGES FOR VARIATION 3, SEE PHOTO 2) 

'65508 B$=STRING$(5,179): '(USE ANY ASCII CODE) 
'65516 FORU=81T0861STEP65: PRINT@U ,"USE ANY CHAR 

CODE"; 

Program Listing 2a 

0 CLS: CLEAR75: GOSUB65508: FORU=lT0999: NEXT : CLEAR50 
l GOTOl 
65508 B$=STRING$(5,91): 
65 510 FORU=0T055STEP5:PRINT @U,B $ : NEXT 
65512 FORU=60T0816STEP63: PRINT @U,B$+ B$+B$+B$;: NEXT 
65514 FORU=879T0959STEP5: PRINT @U,B$;: NEXT 
65515 PRINT@960," ";: FORI=lT0199: NEXT 
65516 FORU=855T087STEP-64: PRINT @U,"UP, UP, AND AWAY!"; 
65518 FORI=0T09: NEXT!: NEXTU 
65520 PRINT@981,"TITLE GRAPHICS BY KAL" ;: RETURN 

Program Listing 2b 

0 CLS: CLEAR75: GOSUB65508: FORU=lT01999: NEXT : CLEAR50 
1 GOTOl 
65508 B$=STRING$(5 ,179): '(USE ANY ASCII CODE) 
65510 FORU=0T055STEP5:PRINT @U,B$: NEXT 
65512 FORU=60T0816STEP63: PRINT @U,B$+B$+B$+B$;: NEXT 
65514 FORU=879T0959STEP5: PRINT @U,B$;: NEXT 
65515 PRINT @960," ";: FORI=lT0199: NE XT 
65516 FORU=81T0861STEP65: PRINT @U,"USE ANY CHAR CODE"; 
65518 FORI=0T09: NEXT!: NEXTU 
65520 PRINT@98l,"TITLE GRAPHICS BY KAL";: RETURN 

Program Listing 2c 

Program Listing 2. Left Slant Parallelograms 

0 CLS: CLEAR75: GOSUB65506: CLEAR50: '(SEE PHOTO 3) 
1 GOTO!: '(DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
~55~6 PRINT@981,"TITLE GRAPHICS BY KAL"1: T=854: R=74 
65508 T=T+l: R=R+l: ' Q=Q+l: ONQ GOTO 65512,65514,65516, 

65510,65512,65514,65516,65510,65512,65514,65516 
65510 B$=CHR$(150)+CHR${14l)+CHR$(172)+CHR$(178)+ 

CHR$(174): GOT065518 . 
65512 B$=CHR$(137)+CHR$(140)+CHR$(174)+CHR$(171)+ 

CHR$(131)~ GOT065518 
65514 B$=CHR$(15l)+CHR$(17l)+CHR$(186)+CHR$(162)+ 

CHR$(167): GOT065518 
65516 B$=CHR$(149)+CHR$(176)+CHR$(176)+CHR$(152)+ 

CHR$(131) 
· 65518 FORU=0T065STEP5: PRINT@U,B$;: NEXT 

65520 FORU=ll0T0845STEP65: PRINT @U,B$+B$+B$+B$+B$;:NEXT 
65522 FORU=890T0955STEP5: PRINT @U,B$;: NEXT 
65524 FORU =T TOR STEP-65:PR.INT@U," THE MOVING MAZE!"•: 

NEXT ' 
65526 IF T<866 GOT065508 
65528 FORU=lT0200: NEXT: RETURN 

Program Listing 3. Moving Title 
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52 character positions. In­
crease or decrease the state­
ment 65518 PRINT@ value to 
accommodate your program 
title. The credit line statement 
(65511) may be used or omitted. 

Wedge Title 

Program Listing 5 displays 
two title lines within a wedge­
shaped background frame 
(Photo 5). The background 
frame may be made up of any 
printable character, described 
in REM statement 65514. In­
crease or decrease the state­
ment 65522 and 65524 PRINT@ 
values to accommodate your 
title and credit lines. Either 
statement may be omitted. 

Spiral Title 

Program Listing 6 displays 
one title line within a graphic 
spiral background frame. This 

program can handle three title 
or credit lines up to 30 
characters long. Statement 
65522 prints the single line title. 
Increase or decrease that state­
ment's PRINT@ value to (!.C· 

commodate your program title. 
Additional title lines may be 

displayed with their centers at 
PRINT@ 415 and PRINT@ 543. 
Decrease these PRINT@ 
values by one for every two 
characters in your additional 
title lines. Include the upper 
and lower lines by using state­
ment numbers 65521 and 
65523. 

Lattice Title 

Program Listing 7 displays 
two title lines within a latticed 
background frame. Each line 
can handle a title up to 30 
character positions long. Ad­
just statement 65522 and 65524 

////////////////////////////////////////////////////////I/////// 

11 //// ///// ///// PROGRAM TITLE HERE // /// 

////II///////// PROGRAM Tl TLE HERE ////// 
////////////// PROGRAM TITLE HERE /////// 
///////////// PROGRAM Tl TL E HERE //////// 
//////////// PROGRAM T !TL E HERE ///////// 
/////Ill/II PROGRAM T !TL E HERE ////////// 
////////// PROGRAM Tl TLE HERE /////////// 
///////!/ PROGRAM TITLE HERE //////////// 
//////// PROGRAM TI TLE HERE ///////////// 
////!// PROGRAM TITLE HERE /I//////////// 
//!/// PROGRAM TITLE HER E /////Ill/////// 
///// PROGRAM TITLE HERE l///////li////// 
//// PROGRAM TITLE HERE ///////////////// 

//////////////I/ I//////////////// I////////////// I/ I///////////// 
TITLE GRAPH IC S BY KAL 

Fig. 4 

1111111111rrrrrrr11rrrrrr r1rrrr rrr1 rrrrrrrrrrr1rr1rrrrrrrrrr1rrr 
Irr 1111 ff 1r1 ff 1 r UP. UP, ANO AWAY! 11111 
r r r r r r r r r 1 11 rr r uP. uP. ANo AWAY ! r r r 11 r 
flftfflflllffl UP , UP, ANO AWAY! 1111111 
Ill M 111111 11 UP, UP , ANO AWAY! I If 1111 I 
11flf11111f1 UP , UP , ANO AWAY! lffffflfl 
111fff11111 UP, UP, ANO AWAY! ffffff1111 
ff11 111flf UP, UP , ANO AWAY! flfffflfflf 
111111111 UP, UP, ANO AWAY ! 111111111111 
fflfllff UP, UP , ANO AWAY! fflflfllfl111 
1111111 UP, UP, ANO AWAY ! 11111111111111 
111111 UP, UP , ANO AWAY! llflffllfrtllff 
llfll UP, UP , ANO AWAY! fflf11ffff111111 
1111 uP, uP, ANo AWAY ! 11111111111111111 
111r1rrrr111111111111111111111111111111111r111111111111111111111 

TITLE GRAPHICS BY' KAL 

Fig. 5 



PRINT@ values to accommo­
date your program title lines. 

Animated Title 

Program Listing 8 displays 

an an imated t itle, shown in the 
three frames of Fig. 7. The pro­
gram first fills the display 
screen wi t h grass (exclamation 
points). Next, two caterpillars, 

0 CLS: CLEAR1 00: W=58: GOSUB65508 : CLEAR50 
1 GOTO!: 1 (DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
65508 X=52: Y=l00: Z=808 
655 1 0 W=RND(50)+136 : '(RANDOM GRAPHICS , SEE PHOTO 4) 
6551 1 PRINT@981 , "TITLE GRAPHICS BY KAL"; 
65512 PRINT@0 , STRING$ ( 92 , W) ;: PRINT@868 , STRING$(92,W); 
65514 PRINT@Y,STRING$(X , W) ;: PRINT@Z , STRING${X,W); 
655 1 6 X=X - 8: Y=Y+68 : Z=Z- 60: IF X>4 GOT065514 
6551 8 PRINT@4 71," PROGRAM TITLE HERE" ; 
65522 FORU= l T0110 : NEXT 
65524 V=V+l: IF V<l0 GOT065508 ELSE RETURN 
65525 

1
------------------ - -------- - - - - --- - - -- - ---------

' FOR RANDOM LETTERS , CHANGE 65510 TO W=RND(l0 ) +47 
' FOR RANDOM NUMBERS, CHANGE 6551 0 TO W=RND(26)+64 

65526 ' FOR A 10-SECOND COUNTDOWN, CHANGE 65510 TO . W=W-1 
' FOR RANDOM SYMBOLS , CHANGE 65510 TO W=RND{l5)+32 

OR TO W=RND{7)+57 

Program Listing 4a. AND Graphics 

0 CLS : CLEAR100 : W=58 : GOSUB65508 : CLEAR50: 
1 GOTO! 
65508 X=52 : Y= l 00 : Z=808 
6551 0 W=RND{26)+64 
65511 PRINT@981 , "TITLE GRAPHICS BY KAL"; 
65512 PRINT@0,STRING$(92 , W) ;: PRINT @868 , STRING$(92 , W); 
65513 PRINT@959 , CHR$(W); 
655 1 4 PRINT@Y , STRING${X,W) ; : PRINT@Z , STRING$(X , W); 
6551 6 X=X - 8 : Y=Y+68 : Z=Z - 60 : IF X>4 GOT065514 
65518 PRINT@471 , "PROGRAM TITLE HERE"; 
65522 FORU=l T0110: NEXT 
65524 V=V+l : IF V<l0 GOT065508 ELSE RETURN 

Program Listing 4b. AND Letters 

0 CLS: CLEAR1 00: W=58 : GOSUB65508: CLEAR50 
1 GOTO! 
65508 X=52: Y=l00: Z=808 
65510 W=RND( l 0)+47 
65511 PRINT@981 ,"TITLE GRAPHICS BY KAL" ; 
65512 PRINT@0,STRING$(92 , W) ; : PRINT @868 , STRING$(92,W); 
655 1 4 PRINT@Y , STRING$ ( X, W) ;: PRINT@Z , STRING$(X,W) ; 
6551 6 X=X - 8: Y=Y+68 : Z=Z - 60: IF X>4 GOT065514 
6551 8 PRINT@471, "PROGRAM TITLE HERE"; 
65522 FORU=lT0110: NEXT 
65524 V=V+l: IF V<l0 GOT065508 ELSE RETURN 

Program Listing 4c. AND Numbers 

0 CLS : CLEAR1 00: W=58: GOSUB65508: CLEAR50 
1 GOTO! 
65508 X=52 : Y=l00 : Z=808 
655 1 0 W=RND(l5)+32 
655 11 PRINT@9 81 ,"TITLE GRAPHIC S BY KAL" ; 
65512 PRINT@0 , STRING$ ( 92,W) ;: PRI NT@868,STRING$(92,W); 
65514 PRINT@Y , STRING$(X,W) ; : PRI NT@Z , STRING$(X,W); 
655 16 X=X-8 : Y=Y+68: Z=Z-60 : IF X>4 GOT065514 
65518 PRINT@4 71 ," PROGRAM TITLE HERE "; 
65522 FORU=0T011 0: NEXT 
65524 V=V+l : IF V<l0 GOT065508 ELSE RETURN 

Program Listing 4d. AND Symbols 

0 CLS: CLEAR100: W=5 8: GOSUB655 08: CLEAR50 
1 GOTO! 
6550 8 X=52 : Y=l 0 0: Z=80 8 
65510 W=W-1 
65511 PRI NT @981,"TI TLE GRAP HICS BY KAL" ; 
6551 2 PRINT @0 ,STRING$ {9 2 , W) ;: PRI NT@8 6 8 , STRING$ {92,W); 
65 514 PRI NT @Y, STRING$ {X, W) ;: PRI NT @Z, STRING${X,W); 
6551 6 X=X-8 : Y=Y+ 6 8 : Z=Z-60 : I F X>4 GOT0 6551 4 
65518 PRINT@4 71," PROGRAM TITLE HERE" ; 
65522 FORU=0T01 10 : NEXT 
65524 V=V+l: IF V< l 0 GOT065508 ELSE RETURN 

Program Listing 4e. Countdown 

Program Listing 4. Diamond Titles 

YOU'RE OUR PATIENT ... 

MEDICAL & 
DENTAL SYSTEMS 

• Appointments 
• Master Records 
• Private Billing 
• ADA or AMA 

Claim Preparati_on. 
/ 

• Diagnostic and 
Treatment Records 

• Recall and more 

• Apple II • TRS-80 • Apple/// 

CHARLES MANN & ASSOCIATES 
Micro Software Division 

..-555 

TRS-80 

55722 Santa Fe Trail 
Yucca Valley, CA. 92284 

(714) 365-9718 

ADVENTURES FOR 16K COLOR 80 
Ex tended color or L evel II BASIC 

ESCAPE FROM MARS - Yo u a re stranded on Mars and some­
where in the Ma rtian city are t he parts you need to repair your 
ship. Ou r best advent ure fo r new advent ure rs. 
T REK ADVENTURE - You will recognize the spaceship this 
takes place on. T he crew has left-for good reason-but t hey 
forgot you-and the " Orbi t is Decaying." Al most as good as 
being there . 
PYRAMID - Our most advanced and ch allenging adventure , t his 
takes p lace in ou r own speci al anc ie nt pyram id. The bu ilders 
were as nasty as pyramid builders usually are, and ransac ki ng 
this one is a dangerous job . 
ADVENTU RES are a ll wr itten in BASIC, a ll come with listi ngs, 
and each sells for $ 14.95 . 

ARCADE AND THINKING GAMES 
16K and extended or level II BASIC 

TI ME TRE K, REAL TIME REAL GRAPHICS TREK. See t he 
to rpedoes fly and the Klinsons explode . No more scoll ing d is­
p lays, no m ore tu rn ta king. - Th is one has real time and real 
displays. In BASIC - fo r 16 K level II or extended color BASIC. 
$ 14.95. 
STARFIGHTER- This one man space war game pits you agai nst 
spacecruisers, batt lewagons, and one man figh te rs . You have 
the view fr om y our cockpit window , a wor king instrument 
panel , and your wits. Anothe r real t ime goody . 
BATTLEFLEET - This grown-up ve rsion of Batt leship is the 
toughest thinking game ava ilable on 80 computers. There is no 
luc k involved as y ou seek out t he 80 's hidden f leet . This is a 
topograph ical toughie. $9 .95. 
SLASHBALL - A two player game of strategy and ski ll , th is is 
like nothing you have ever see n before . This ta kes fast fi nge rs , 
quick wits and concentration . Playa ble from age 6 to 65 , it is a 
good family game. $9 .95 . 

FREE CATALOG 

AARDVARK-80 ..-129 

2352 S. Commerce, Walled Lake, Ml 48088 
(313) 669-3110 
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working in opposite directions, 

start chomping out a clearing in 
the grass (frame 1). The cater­
pillars eventually meet at the 
clearing 's center and disin­
tegrate in a series of explo­
sions (frame 2). Finally, a 
program title appears in the 
clearing (frame 3). 

The clearing can handle a 
title of up to 33 characters. Ad­
just the statement 65524 
PRINT @ value as neede(::l to ac­
commodate your program title. 

You may also add upper and 
lower title lines with their 
centers at PRINT @ 351 and 
PRINT@ 479. Subtract one 

9999999999999999999999999999999999999999999999999999999999999999 

9999999999999999999999999999 

999999999999999999999999 

99999999999999999999 

9999999999999999 

999999999999 

99999999 

9999999999999999999999999999 

999999999999999999999999 

99999999999999999999 

9999999999999999 

999999999999 

99999999 

9999 PROGRAM TITLE HERE 9999 

99999999 

999999999999 

9999999999999999 

99999999999999999999 

999999999999999999999999 

9999999999999999999999999999 

99999999 

999999999999 

9999999999999999 

99999999999999999999 

999999999999999999999999 

9999999999999999999999999999 

9999999999999999999999999999999999999999999999999999999999999999 

TITLE GRAPH ICS BY KAL 

Fig. 6 10-Second Countdown 

0 CLS : CLEAR99: GOSUB65512 : CLEAR50: '( SEE PHOTO 5) 
1 GOTOl :' (DELETE TH I S STATEMENT WHEN TITL ING A PROGRAM) 
65512 Y=l24 : X=l0 : Z$ =CHR$(149) 
65514 '(IN 6551 2 ABOVE, SUBSTITUTE ANY LETTER , NUMBER, 

SYMBOL , OR GRAPHIC CHARACTER ASCII CODE FOR THE 
(149) CODE , SEE PAGES C/2 AND C/6 I N RS TRS- 80 
LEVEL II BASIC REFERENC E MANUAL .) 

65516 PRINT@0 , STRING$(68,Z$) ; 
65518 PRINT@Y,STRING$(X , Z$); : Y=Y+62 : X=X+4 
65520 IF X<58 GOT06551 8 ELSE PRINT@Y , STRING$(92,Z$) ; 
65522 PRINT@217, "TITLE GRAPHICS";: 1 (FIRST TITLE LINE) 
65524 PRINT@348 ," BY: KAL ";: '(TITLE OR CREDIT LINE) 
65526 FORU=lT01999 : NEXT: RETURN 

Program Listing 5. Wedge Titles 

.Photo 5. Program Listing 5 Wedge Title 
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from the specified PRINT @ 
value for every two characters 
in an added title line. Add the 
upper and lower title lines by 
using statement numbers 
65523 and 65525. 

Using the Programs 

Select a graphic title pro­
gram that suits your existing 
program. Load, CLOAD, or 
@LOAD your program and List 
it to check its first and last 
statement numbers. If your pro­
gram has a statement 0, 
renumber it. Also renumber any 
statement above 65499 that 
conflicts with a statement 
number in the selected title pro­
gram. 

When a statement ends with 
a Return command, trace 

backward through ydur pro­
gram for the calling GOSUB 
command. Change the GOSUB 
command to correspond with 
the revised statement number. 

After the renumbering is 
completed , key in the title pro­
gram's statements. Put your 
program title and credit lines in 
the title and credit line state­
ments. Adjust title PRINT@ 
values or title stack start and 
end numbers as prescribed in 
the title program's description. 

Run the combined program 
to verify that the graphic title 
display routine works . At this 
time, readjust title PRINT @ 
va lues or title stack start and 
end numbers, if needed. Delete 
GOT01 in statement 1. 

When titling a program that 

Photo 6. Program Listing 6 Spiral Title 

Photo 7. Program Listing 7 Lattice Title 



I 
,,,~,__ 

~:.H.b , DUDDU L:JllDD DD 
o~ L.tl oooouu uaeoac 
1ooooooo u g:gJaDea1:1 
c::JODD80DO~ 

~ .oamaa REAL 
PLUS Model II 64K $ 3300 Pocket Computer $189 

Color Computer 4K $310 
w/16K Ext. Basic $489 

32K Exp. Int. $334 
Model Ill 16K $839 

I IDOK Here are just a few of our fine offers ... 
• call toll-free for full information. 

COMPUTERS PERIPHERALS Microline 82A 549 
Model 1164K $3300 Expansion Interface OK $249 Microline 83A 839 
Model Ill 4K LEV I 599 Expansion Interface 16K 355.50 Pocket Computer Printer 130 
MODEL Ill 16K 839 *Expansion Interface 16K 291.50 DISK DRIVES 
MODEL Ill 32K 945.50 Expansion Interface 32K 462 R.S. Model Ill 1ST-Drive 712 

*MODEL Ill 32K 881.50 •Expansion Interface 32K 334 TEAC 40 Track Ml 329 
MODEL Ill 48K 1052 16K RAM N.E.C. 200 N.S. chips 25 R.S. 1 Drive Exp Mii 999 

*MODEL Ill 48K 924 MODEMS 
Model 11148K Lynx Direct Connect Ml/Miii 
2 Disc & RS232 c 2100 Auto Ans./Dial 
Color Computer 4K 310 Telephone Interface II 
Color Computer 16K 416.50 R.S. Modem I D.C. 

*Color Computer 16K 352.50 Atari 830 Modem 
Color Computer 16K Atari 850 Interface 
w/extended basic 489 PRINTERS 
Pocket Computer 189 Daisy Wheel II 
VIDEO TEX 310 Line Printer VI 
APPLE 48K only 1279 Epson MX80 
AT ARI 800 32K 789 Epson MX80 FT 

Epson MX100 

·computer Plus New Equipment. 
Line Printer VII 

180 Day Extended Warranty Line Printer V 
Microline 80 

PLUS real back-up warrantees -
Factory warrantees on Apple and Atari equipment. Other ~ 
equipment carries manufactu rer's warranty or Computer 
Plus 180 day extended warranty. Combined warrantees 
carry Computer Plus 180 day warranty or original manu­
facturer's warranty. 

DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice. 
Not responsible for typographical-errors. 
TRS-80 Is a registered trademark of Tandy Corp. 

.,- See List of Advertisers on page 354 

R.S. 2 Drive Exp Mii 1518 
269 R.S. 3 Drive Exp Mii 2040 

Seimans 8" Mii 799 
169 Atari 810 Disk 499 
130 SOFTWARE 
159 R.S. Software 10% off list 
183 Atari Software 10% off list 

Newdos + (40) track Ml · 88 
1695 Newdos 80 Miii 149 
999 ST80111 149 
499 ETC. 
599 Verbatum 5" Double Density 32 
799 Verbatum 8" Data Life 49.95 
315 Ctr-BOA recorder 52 

1610 C. C Joysticks 22 
365 

call TOLL FREE 1·800·343·8124 

compuler 
Oept.O Nus,," 
245A Great Road ~tor your 
Littleton, MA 01460 free catalog 
617·486-3193 
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0 CLS: CLEAR250: GOSUB65510: CLEAR50: 1 (SEE PHOTO 7) 
1 GOTO!: 1 (DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
65510 DEFSTRA-F: F=STRING$(32,128): A=CHR$(19l)+STRING$ 

(2,131): B=A+A: C=B+B: D=C+C: E=D+D+C+A+CHR$(191) 
65512 FORY=0T0832STEP64: PRINT@Y,E;: NEXT: PRINT@896, 

STRING$(64,131); 
65514 FORY=592T0236STEP-64: PRINT@Y,F;: NEXT: 

PRINT@272,STRING$(32,131); 
65516 PRINT@407,"PROGRAM TITLE HERE"; 
65518 PRINT@472,"SECOND LINE HERE"; 
65520 PRINT@981,"TITLE GRAPHICS BY KAL"; 
65522 FORY=lT01999: NEXT: RETURN 

Program Listing 7. Lattice Title 

0 CLS: CLEAR65: GOSUB65500: CLEAR50: '(SEE FIG. 7) 
1 GOTO!:' (DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
65500 DEFSTRS-Z: V=STRI NG$(30 ,128): S=STRING$(30,33) 
65502 W=" 'QQQQQQQQQQ@=": X=" ,0000000000@ <": K=335 
65504 Y= "= @QQQQQQQQQQ' " : Z=" >@ 0000000000, ": J=483 
65506 FORR=0T0930STEP30: PRINT@R,S;: NEXT 
65508 PRINT@J,Y;:PRINT@K,W;: FORR=lT06:NEXT: PRINT@J,Z; 
65510 PRINT@K,X;: FORR=lT03:NEXT: K=K+l:J=J-1: IF K<404 

GOT065520 
65512 PRINT@414,"(**)";: FORR=lT04: NEXT: PRINT @4 14, 

"*()*";: T="$++$": U= "?+ +? 
65514 PRINT@350 ,T;: PRINT@478,T;: FORR=lT04: NEXT 
65516 PRINT@285,U;: PRINT@541,U;: FORR=lT04: NEXT 
65518 FORR=273T0529STEP64: PRINT@R,V;: NEXT: GOT065522 
65520 FORR=241T0562STEP64: PRINT@R ,S;: NEXT 
65522 PRINT @J,Y;: PRINT @K ,W;: IF K<410 GOT065508 
65524 PRINT@407,"CATERPILLAR TRAILS"; 
65526 PRINT @981,"TITLE GRAPHICS BY KAL"; 
65528 FORR=lT01999: NEXT : RETURN 

Program Listing 8. Animated Title 

ELECTRIC SPREADSHEET™ 

NEW - For Personal or Business Use 
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 scro lling 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 esti mate. Sales analysis. Check record . 
Business forms . 

16K version has 50 operators . 32/48K version has 70 
operators plus histogram plot , remote storage of data, 
global 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 I or Ill Disk (Specify Model) .. .. . . .. . . . $67.95 

YOU CAN'T LOSE' Calif. orders add 6'h% tax. 

Dan G. Haney & Associates, Inc. ,....4s4 

P.O. Box 687, San Mateo, CA 94401 
(415) 493-4094 
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already displays a title, find the 
statement that prints it. Check 
the first few statements. Also 
check statements that are in­
itially called by a GOTO or 
GOSUB. When found, delete 
the PRINT" TITLE" portion of 
the statement; leave all other 
statement segments intact. In 
some GOTO and GOSUB cases, 

the number of the title printing 
statement must be retained 
with a REM to ensure program 
continuity. 

Now run the combined pro­
gram. If everything runs 
smoothly, save, CSAVE or 
@SAVE your newly titled pro­
gram on diskette, cassette or 
wafer.• 

0 CLS: CLEAR99 : GOSUB65506: CLEAR50: 1 (SEE PHOTO 6) 
l GOTO!: 1 (DELETE THIS STATEMENT WHEN TITLING A PROGRAM) 
65506 W=60: S=63: A=l: T=959: U=896: R=62 
65508 PRINT@0,STRING$(63,131);: GOT065514 
65510 R=64 
65512 R=R+l: PRINT@R,STRING$(W,131);: W=W-6: R=R+66: 

A=A+l 
65514 FOR X=S TOT STEP64: PRINT@X,CHR$(191) ;: NEXT: 

T=T-1: S=S+61 
65516 FOR X=T TO U STEP-1: PRINT@X,CHR$(176) ;: NEXT: 

T=T-66 
65518 FOR X=U TOR STEP-64: PRINT@X,CHR$(191);: NEXT 
65520 U=U-61: IF A<2 GOT065510 ELSE IF R<398 GOT065512 
65522 PRINT@471 , "PROGRAM TITLE HERE"; 
65524 PRINT@981 , "TITLE GRAPHICS BY KAL"; 
65526 FORX=lT01999: NEXT: RETURN 

Program Listing 6. Spiral Title 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!!!!! !!'!!!!!!!!!!!!!! !!!!!!!!!!!!! !!!!!!!!!!!!!! !!!!!!! !!!!!!!! 

!!! !!!! !!!!!! !!!!!!!!!!!!!! !! !!!!!!!!!! !!!! !!!!!!!!!!!!!!! !! !! 

!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!! ! ! ! ! !. ! ! ! ! ! ! ,QQQQQQQQQQ@< ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 

1 !!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

2 

! ! !! !! ! !! !! !! ! >@QQQQQQQQQQ. !!!!!!!!!!!!!!! 

!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!! !!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!r!! ! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

! ! ! !! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!! !!! ! ! ! ! ! ! ! ! !! ?+ +? ! ! ! ! ! ! ! ! ! ! ! ! H ! ! ! 
!!!!! !! ! !! !! ! $++$ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 

!!!!! !! !! !! !! 'QQQQQQQQQQ {) QQQQQQQQQQ. !! !! !! ! !! !! ! !! ! 

! !!! ! ! ! ! ! ! ! ! ! $++$ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 

!!!!! ! !! ! ! ! ! ! !! ! ?+ +? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
Jllll ... . ,,,, 
!!!!!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!! !!! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!! !! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

!J!!!!JJJJ!!JJIJJ 

! !!!!!!!!!!!! 

3 !!!!!!!!!!!!! 

!!!!!!!!!!!!!! 

!! !!!! !!!!!!!! !! 

CATERP lLLAR TRAILS 

!!!!!!!!!!!!!!!!!! 

!!!!!!!!!!!!!!! 

! ! ! ! ! ! ! ! !! ! ! ! ! ! 

!!!!!!!!!!!!!!! 

!!!!!!!!!!!!!!! !! 
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !! ! ! ! ! ! ! ! ! ! ! ! ! ! ! l ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
!!!!!!!!!!!!!! !!!!! !!!!!!!!!!l !l! !!!!!!!!!!!!!!!l!!!!! !!!!!!!!! 

! ! ! ! ! ! ! ! ! ! ! ! ! !. ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
! ! ! ! ! ! ! ! ! ! ! !! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 

!!!!!!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!! !!!! 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!! 

TITLE GRAPHlCS BY KAL 

Fig. 7 Animated Title 



THe BO·INDeX 

Unlock the filing cabinet 
on your shelf. Find 
articles, ads, reviews and 
programs- in seconds! 

Superfast computerized 
index to: 

80-Microcomputing 
KILOBAUD & 80-US 

For the TRS-80 
Mod I 

Index & Programs & Manual US$29 CASH, VISA, OR MASTERCARD 

Manual avai lable separately US $8 - • 
VISA 

Requires 48K TRS- ao• Mod I wi th 2 Drives & TRSDOS C..:::-=---~ ' 
• TRS 80 is a re<J1s1ered trade mark of RadlO Shack 

The 

P.O. Box 397 Stn. A 
Vancouver, B.C. Canada V6C 2N2 
Telephone (604) 682·7646 

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 characters per second 

printout 
•Reliable heavy du ty Selec tric 

Also works with Exa­
tron 's Stringy floppy. 
for fast loading of pro­
grams . (Has RS232 
built in stringy) 

GO SOB 
GOSUB'S MXS0/70 FRICTION FEED KIT 

ONLY $49.95 ppd 
The Gosub MXB0/70 Friction Feed Kit for the Epson MXBO 
printer will give you complete paper control. 
You get easy to follow instructions and all parts necessary 
to give your epson friction feed capabilities. 
No drilling and it 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 
• FREE PAPER ROLL RACK INCLUDED WITH KIT 
• DOES NOT AFFECT PIN-FEED USE 

PRINTERS: EPSON MXBO ... $515 EPSON MX100 ... $850 

STRATEGY SIMULATIONS FOR THE TRS·80 
MERCENARY FORCE 
Command a mercenary 
army. Decide the number of 
men, type of weapons, 
armor, air support , medical 
aid and transports. Battle 
the enemy in jungles, 
underwater, on moons and 
in space. (1 ·4 players) 

TRS.80 L2 16K ............ $16.95 

SPACE MERCHANT 
Build an Empire in the 
stars. Choose your cargo, 
means of shipping, and 
security. Risk pirates, ion 
storms, engine failure and 
other hazards while you try 
to become a Space 
Merchant. (1-6 players) 

TRS·BO L2/16K ........... ... $9.95 

KANSAS Rf s ADD J% SAL[ s I AX {1 RS-80 IS A TRADI MAR K or I ANDY CORP I 

All PRICE S SU Bll C l TO CHANG ! W/HtOUl NO i/C E fREE CATALOG UPON REQUEST . 

SEND CHECK OR MONEY ORDER TO: ·-
VISA -• GOSUB ,,- 2a4 

P.O. BOX 275-G (316) 265·9992 WICHITA, KS 67201 

SUJOO 

m echanism 
• RS-232C Interface 
•Documentation included 

HOW TO ORDER 
DATA-TRANS 1000 

Desk and table top models also available. 

• 60 day warranty-parts and 
labor 

•High quality Selectric print­
ing Off-line use as typewriter 

•Optional tractor feed 
available 

• 15 inch carriage width 

..- Seo List of Adrortlsors on page 354 

1. We accept Visa, Master . 
Charge. Make cashiers checks or 
personal check payable to: . 
DATA-TRANS 
2. All orders are shipped 
EO.B. Sanjose, CA 
3. Deliveries are immediate 

For orders and information 

DATA-TRANS 
45277 Fremont Blvd., #7 ,...;214 

Fremont CA 94538 

Phone: (408) 263·9246 

80 Microcomputing, September 1981 • 311 



TUTORIAL 

You'd be surprised what it really means. 

Clear N 

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

One night at approximately 
10:18, my 26-10060 got am­

nesia. The memory-tank gauge 
said OM. Sure enough, the dip­
stick read ?MEM 102! I should 
have bought the expansion inter­
face and 32K more memory-my 
Radio Shack dealer had been 
right. 

? 2.2 
M=2 ADDRESS= 17692 

17689 2 17690 0 

17693 0 17694 2 
17697 33 17698 69 
17701 65 17702 28 
17705 0 17706 88 
17709 2 17710 11 
17713 0 17714 1 

While investigating the prob· 
lem, I came across the following 
interesting action of the Clear n 
statement. The instruction man­
ual says that it (a) sets aside n 
bytes for string storage and (b) 
sets all variables to zero. 

The Unmentioned (c) 

Any intelligent person would 
conclude Clear does (a) and (b) 
and nothing else, but I discov­
ered an unmentioned (c). Refer to 

WHAT'S THERE? 2 

17691 77 
17695 0 
17699 2 
17703 69 
17707 247 
17711 0 
17715 0 

17692 2 
17696 66 
17700 0 
17704 2 
17708 0 
17712 11 

NO. OF BYTES USED FOR ARRAY= 247 
MEMORY LEFT= 14695 
10 CLEAR100:DEFINT A.Z::X(0,0)= 1.1: 
10 
READY 

>. 

Fig. 1. 

5 X$ = INKEY$: IF X$ = "" GOTO 5 
6 CLS 
10 CLEAR100:DEFINT A-Z::X(0,0) l,l: 
20 INPUT M 
30 B=0: A = VARPTR(M) 

Program Listing 1, the short pro­
gram I developed which led me 
to (c). If you want to try this your­
self, be very careful how you 
enter line 10. Note the following: 
•There is no space between 
Clear and 100. This statement 
will be moved around and you 
will change your printout if you 
don't keep it compacted. 
•There are two colons after De­

f int A- Z. There is no space be­
tween these colons. 
•There is a trailing colon at the 
end. This, at first glance, appears 
unnecessary, but put it in. 

Setting up in this fashion 
allows you to edit line 10 easily 
(we are going to reposition the 
Clear100 part) without changing 
the locations of any of the vari· 
ables in memory. Line 120 is in­
cluded to make this edit easy to 
do. The program shows how the 
placement of Clear 100 affects 
the representation of variables 
and/or arrays and how this, in 
turn, affects your free memory. 

Line 10 implies that I want all 
variables to be integers. Clear100 

40 PRINT "M ="; M, "ADDRESS ="; A TAB(POS(0) + 5) "WHAT'S THERE?"; PEEK(A) 
50 PRINT 
60 FOR B = A-3 TO VARPTR(X(0,0)) + l 
70 PRINT B; PEEK(B), 
80 NEXT B: PRINT 
90 A= VARPTR(X(0,0)) - 7 
100 PRINT "NO, OF BYTES USED FOR ARRAY ="; PEEK(A) + 256*PEEK(A+l) 
110 PRINT "MEMORY LEFT ="; MEM, "X(0,0) ="; X(0,0) 
120 EDIT 10 
150 END 

Program Listing 1 
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appears as the first statement. 
Notice that X(O,O) is specified as 
1.1 (a decimal). Line 20can be any 
input, as long as it has a decimal 
part. I used 2.2 for this article. 
Line 40 shows how the computer 
handles the desired integer M, 
VARPTR(M) and what will be 
found when you PEEK there. 
Line 60 does look strange. In line 
30, the variable A is equated to 
VARPTR(M). The instruction 
manual states that for all vari­
ables (except arrays), VARPTR( )· 
3 will contain a code (02 equals 
integer and 04 equals sing le pre­
cision) to indicate what type of 
variable follows. Therefore, the 
first B chosen by line 60 will 
display that code number for M. 

The TRS-80 stores variables in 
the sequence they appear in the 
program and then stores arrays 
after that. In our program, M is 
the first variable specified fol­
lowed by Band A. Therefore, the 
For ... Next loop in lines 60-80 
will print out all the pertinent 
data on the variables and end 
with the stored value for X(O,O). In 
the housekeeping information 
stored before VARPTR(X(O,O)), 
there are two bytes which store 
the total number of bytes used 
for the array-in this case it is 
specified, calculated and printed 
by lines 90-100. Taken all 
together, lines 60-100 are the 
spotlight which will uncover that 
(c) action. 

Line 110 will cause a printout 
of the amount of free memory we 
have available and it also prints 
out the stored value for X(O,O). 
Finally, line 120 makes it easy to 
do our editing of line 10. Fig. 1 



shows the result of running the 

program as shown in Program 

Listing 1. (Note that I listed line 

10 at the end, in the Edit mode, so 

as to identify the placement of 
Clear 100 in Figs. 1, 2 and 3.) 

Let's examine Fig . 1 carefully. 
The first line is my input of 2.2 for 
M. Next we see the TRS-80 has 
this stored as two.Mis stored at 

17692 and we find a two right 

there. Here's the ASCII relation­
ship for our variables (A/65, B/66, 
M/77 and X/88). 

In the tabular printout , 17692 

does contain two (as stated 
above), 17691 has 77 (that's our 
M) and 17689 is the (integer) 
code 2. 17696 jdentifies B with 

the 66, 17701 does the same for 

A and then follows the informa­
tion for array X. Some key loca· 

tions here are 17706 (that is our 

ASCII X), 17704 (code 2 for inte· 

ger), 17707/8 which contain the 
memory-used data for the array 
and the last two items which 
show the stored value of X(O,O). 
This time we find just the integer 

part of 1.1. Finally, Fig . 1 shows 
we have 14695 bytes of free 
memory left and notes the array 

has had 247 bytes set aside for 

future entries. 
Now we're going to edit line 10. 

Delete Clear 100 from the begin· 

? 2.2 

"'1 = 2.2 ADDRESS = 17692 

171l89 ~ 17690 0 

17693 204 17694 12 

17697 0 17698 66 
17701 10 17702 143 

17705 65 17706 0 

17709 143 17710 4 

17713 233 17714 1 

17717 0 17718 11 

17721 204 

NO. OF BYTES USED FOR ARRAY = 489 
MEMORY LEFT= 14447 

10 :DEFINT A·Z:CLEAR100:X(0,0)= 1.1 : 

10 . 

ning (leave the co lon) and insert 

it between the two colons after 

Defint A-Z. When you now run 

this vers ion , you should get the 

same address for M (see Fig. 2). If 
you get a different one from the 

one in Fig . 1, it means you have 
changed the number of bytes in 
your program by not keeping 
everything bunched together. 

Fig . 2 looks li ke more of the 

same stuff, but now the comput· 
er says M is 2.2! It is still stored 
at 17692. 17691 is comforting­

(there's our M/77) but look at 

17689; it has a four-"M" is now 

single precision. And so is B 
(17696) and A (17703) and array X 
(17710). But we only have 14447 
bytes of memory left. We have 

lost 248 bytes just by moving 
Clear 100. 

(c) Revealed 

We can see where 242 of them 
went because the array now has 
had 489 bytes set aside while 
before it only needed 247. The 
other lost bytes are taken up by 

our three variables which now 
each use four bytes (as single· 
precision numbers) instead of 
two (when they were stored as in· 

tegers). We have discovered the 

unmentioned (c). 

In addition to setting all vari-

WHAT'S THERE? 205 

17691 77 17692 205 

17695 130 17696 4 

17699 0 17700 72 
17703 4 17704 0 

17707 56 17708 10 
17711 0 17712 88 
17715 2 17716 11 

17719 0 17720 205 

Fig.2 

5 X$ = INKEY$: IF X$ = "" GOTO 5 ELSE CLEAR 50 
6 CLS 
10 A = 1 
20 PRINT "MEM", "VARPTR(B(0))", "VARPTR(A)" 
30 PRINT MEM, VARPTR(B(0)), VARPTR(A) 
40 PRINT MEM 
50 CLEAR 50 
60 PRINT MEM, VARPTR(B(0)), VARPTR(A) 
150 END 

Program Listing2 

ables to zero, Clear (anything) 
also causes all variables to be 

stored as single-precision values 

unless specified otherwise by a 
statement which follows the 

Clear. In my original program, I 

used four large arrays which I 

thought were integer types. I had 
set them up on the first program 
line with Defint and DIM state­
ments and then , later, added 
Clear 120 when I found I needed 
some string storage. By merely 

placing that Clear 120 at the be­
ginning of the line, I suddenly 
found about 1,100 lost bytes! 

Okay-back to the laboratory. 
Edit line 10 again-take Clear100 
out of the middle (leave both col­

ons) and snuggle it up against 
the right-hand co lon which I 
asked you to put there. Run 

again and get Fig. 3. The 
changes here are a little more 

subtle-same MEM, same num­
ber of bytes for the array, M is 
still 2.2. But note these points: 

• Since Clear100 followed the 
definition of X(O,O), that value 
is now a 0 (as promised by the 

definition of Clear); but 
i Even though there is 

nothing stored in the array, 
the computer still seems IQ 

have space reserved for it­
look at the housekeeping info 

from 17710 to 17719. 

Program Listing 2 

This strange result led me to 

some further tests and I finally 

tied all the information together 
with Program Listing 2. Notice 
that the only variable specified 
here is 'A' . The printout for the 

run of this program is shown in 
Fig . 4. Let's analyze the results. 

We print three numbers identi­
fied as MEM, VARPTR(B(O)) and 

VARPTR(A). We see that after 

assigning A its value of one we 

have MEM = 15200. We find an 
address for B(O) even though we 
haven't specified Bin any way. A 
is stored at 17497. On the next 
line, by itself, we have 15148 
bytes of M EM (we appear to have 
lost 52 bytes somewhere). Then 
the program restates what Basic 

does automatically if not told 
anything else, it Clears 50. The 

final line shows: MEM = 15207; 

B(O) has a new address (7 bytes 
earlier than before); and A 

doesn't exist any more (the blank 
space under VARPTR(A) plus the 
"?FC error in 60" line both tell us 

this). Here's what this data 
reveals: 

•Unless otherwise specified , 

the computer dimensions 

single-variable arrays for 10 
(0-10 or 11 elements). 
•We didn't specify INT so the 
computer stores numerical 
data in single-precision for­
mat. 

•Therefore, a single-variable, 
undefined array needs four 
bytes/elements by 11 elements 
equals 44 bytes, plus eight 
housekeeping bytes equals 52 
bytes. 
•By merely asking for an ar­

ray address, even it if has 
never been specified, the com­

puter sets aside space for that 
array. That 's where the miss­
ing 52 bytes went. 

•When we executed Clear 50 
the array and variable A were 
wiped out. Since A was stored 
in single-precision format, it 
required seven bytes of memo­
ry . We had 15200 bytes of 

memory with A stored and, 
therefore, 15207 when it was 

erased . 
•Finally, as soon as we asked 
for VARPTR(B(O)), the comput· 

er reestablished a location for 
it (but now it was set up seven 
bytes lower because A didn 't 

exist any more). This is proved 
by the blank under VARPTR(A) 

plus the FC error message. 

Conclusion 

For maximum memory con­

servation, always make your 

Clear statement first. Once ~ou 
have assigned a variable any 
value, the computer keeps its 
assigned space forever (with the 

exception of a new Clear .state· 

ment). You cannot free those 
bytes of memory for any other 
purpose. The instruction manual 
points out how many variables 

you have available to play with 
(around 900). Even in integer 
form, each variable uses five 
bytes. So be very conservative in 
your use of variable names-es­
pecially in the Command mode. 
Any new variables you use are 

stored also and continue to take 
up space-even if they are used 
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• CHROME la the perfect back-up for disk...:. low cost;very low error rate 

• Twice as secure during EMPs, power failures, & other malfunctions 
• MICROFUSION* CHROME runs like a champ on high baud rate 

formats like JPC 

• Needs no special modification on good cassette decks 

• CHROME saves lots of money & lime 
- saves lots of program & data 

C-10s -10 for only $12.00! 
C-20s -10 for only $15.00! 

Add $2 per order for P&H; In CT add 7.5% tax. M.O., check, MasterCard, 
Visa. If paying by card, give card number, expiration date, sign order. 
Prompt shipment. 
Nine CHROME are in black, 5-screw shells ; the 10th CHROME (in white) 
carries a half dozen of Emory Cook's last-running business-oriented sub­
routines with documentat ion. They're in R/S Level ·11 Basic, some very 
sneaky. 
True digital transfer plus premium tape makes us the acknowledged prime 
duplicator of software for T.I. , OSI, and all the Tandy, Apple , Pet , Atari , 
& fast formats. Write for further informat ion, or call 203-853-3641 . 

*™Res COOK LABORATORIES, INC. 
375 Ely Avenue Norwalk, CT 06854 ,,...41s 

Oldest in DIGDUP, newest in SOAP 
(If you don't know what SOAP stands for, place an order!) 

just once. Be very careful in Com­
mand mode when requesting 

VARPTR for arrays. If you enter 
Print VARPTR(AN(O,O)) by mistake 

when you really meant AB(O,O), 

you have just irrevocably lost at 

least 247 bytes (or 489 if A has not 

been declared an integer).• 

? 2.2 
M=2.2 ADDRESS= 17692 

17689 4 17690 0 
17693 0 17698 66 

17701 10 17702 .143 

17705 65 17706 0 
17709 143 17710 4 

17713 233 17714 1 

17717 0 i7718 11 

17721 0 

NO. OF BYTES USED FOR ARRAY = 489 

MEMORY LEFT= 14447 
10 :DEFINT A.Z::X(0,0) = 1.1:CLEAR1 00 
10 

Fig. 3. 

RUN 
MEM VARPTR(B(O)) 

15200 17509 
15148 
15207 17502 

?FC Error in 60 
READY 

> 

Fig. 4. 

WHAT'S THERE? 205 

17691 77 17692 205 
17699 0 17700 72 
17703 4 17704 0 

17707 56 17700 10 
17711 0 17712 BB 

17715 2 17716 11 

17719 n 17720 0 

VARPTR(A) 
17497 

809 ( L RC UTER 
\ EDITOR, ASSEMBLER AND MORE! 

tlt~~FTWARE DEVELOPMENT SYSTEM 
The Micro Works Software Development System (SDS80C) is a complete 6809 
editor. assembler and monitor package contained in one Color Computer program 
pack' Vastly superior to RAM-based assemblers/ editors . the SDS80C is non· 
volatile , meaning that if your application program bombs. it can 't destroy your 
editor /assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs. editor. assembler and monitor are co·resident . 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging' 

SOURCE GENERATOR : This package is a disassembler which runs on the color 
computer and generates your own source listing of the BASIC interpreter ROM . 
Also included is a documentation package which gives useful ROM entry points. 
complete memory map. 1/ 0 hardware details and more. A 16K system is required 
for the use of this cassette . BOC Disassembler Price: $49.95 

The powerful screen-oriented Editor features finds . changes. moves. copys and 1-------------------------­
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 all 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 . SDS80C 
Price: $89.95 

CBUG IS HERE! 
MONITOR TAPE: A cassette tape which allows you to directly access memory. 1/0 
and registers with a formatted hex display. Great for machine language 
programming . debugging and learning . It can also send / receive RS232 at up to 
9600 baud , including host system download/ upload . 19 commands in all. 
Relocatable and reentrant. CBUG Tape Price: $29 .95 

MONITOR ROM : The same program as above. supplied in 2716 EPROM . This 
allows you to use the entire RAM space. And you don t need to re-load the monitor 
each time you use it. The EPROM plugs into the Extended Basic ROM Socket or a 
modified ROMPACK. CBUG ROM Price : $39 .95 

LEARN 6809! PARALLELO! 32K RAM! 
6809 ASSEMBLY LANGUAGE PROGRAMMING, 
by Lance Leventhal , contains the most comprehen­

sive reference material available for programming 
your Color Computer . Price: $16.95 

USE A PARALLEL PRINTER with your Color 
Computer! Adaptor box plugs into the serial port and 
allows use of Cen tronics /Radio Shack compatible 
printers with parallel interface. Assembled and 
tested . Pl80C Price: $69 .96 

MEMORY UPGRADE KITS : Consisting of 4116 
200ns . integrated circuits. with instructions for 
installation . 4K-16K Kit Price: $39.95. 16K-32K 
Kit (requires soldering experience) Price : $39 .95 

WE SHIP FROM STOCK! 
v 109 GOOD STUFF! Master Charge/Visa and COD Accepted ~ 

P.O. BOX 1110 DELMAR, CA 92014 714-942-2400 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
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 
particular 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 until 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.) OASIS IS AVAILABLE FOR 

Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Lo 
Password an Pri 
Level feat 
OA 

u 
ory 

ser as been 
n, when and 

r how long . 
Pros insist on these 

security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K , 
your pay-off is cost savi 
and more efficient use 
of all the me ou h 
availabl it 

Price 
wilh Manual 

~~~~~~~~~~~·-P-ro_d_uc_• ____ -+_M•_n•_•~•,__o_niy_ 
I o~~n~fJJ~5G SYSTEM 

..--;;;;;;;;;;;;;;;;;;;;;;;;;;;;I ~~i~i~~8~~~~:t: 
P I User Accoun1ing; t Device Drivers; 

~ppor s I ~~~~~~~~1:." 
nals 1 §?~&'~t'B~ER s150 Sl7.5o 

in little aS _ M_U_LT_1._u_sE_R ___ +-_J5_0-l--17_.5_0 

ory. Or, with ~tfiJ~p~~~mmuGGER 100 15.oo 
n switching , as much RE·ENTRANT BASIC 

S 784K. 8~~.J'~~EER,INTERPRETER/ 150 15.00 
Multi-Tasking lets each oEvELoPMENT PACKAGE 

user run more than one l~t~'~/~~~~.~ 1 ·" 
jOb at the Same time. ,--Dc_bu_9_9•_•> ___ -+_15_o--+-_2

_
5.o_o 

And there 's our BASIC- mM0~~g~E&SSOR 150 15.00 
a compiler, interpreter and ·-

0
- 1A_G_N_os_T_ic-&----+-----+---

debugger all in one. c~~~~~~~~~.~m1T1Es 
An OASIS exclusive. ~~~~~.~~~.~·F~?~•9 •: 

Still more: Editor; Hard ~.~~0C'~;!,.' 1?~~ re" : 
01her OS : elc .) 

& Floppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Files; Mail-Box; 
Scheduler; Spooler; 
all from OASIS . 

Our documentation is 

COMMUNICATIONS 
PACKAGE 

(Terminal Emula1or; 
F de Send & Receive) 

PACKAGE PRICE 
(All ol Above) 
SI NGLE-USER MUL Tl-USER 

100 

100 

500 
850 

15.00 

15.00 

60.00 60.00 

recognized as some of the _F_iL_E_so_R_T----+--10-0-1--
15-·0-0 

best , most extensive, in the _c_o_eo_L_·A_Ns_1_·7_4 __ __.__75_0 _.__35_.oo_ 
industry. And, of course , 
there's plenty Of Order OASIS from: 
application software. Phase One System~, Inc . . 

P t 'tall toget~ier and it'si 7700 Edgewater Drive, Suite 830 
U I 1 Oakland, CA 94621 

easy to see why the real Telephone (415) 562·8085 

pros like OASIS . Join them . Twx 910· 355· 7139 

S d d NAME _______ _ 
end your or er to ay. STREET (NO BOX=) _ __ _ 

CITY ________ _ 
STATE ____ ZIP ___ _ 
AMOUNT$ __ _ 
(Attach system descript.on; 
add $3 for shipping; 
Cal iforn ia residents add sales tax) 
D Check enclosed D VISA 
0 UPS C.O.D. 0 Mastercharge 
Card Number ______ _ 
Expiration Date _____ _ 
Signature _______ _ 

MAKES MICROS RUN LIKE MINIS 



r---------------~ 
I WINCHESTER DOES NOT MEAN FIXED DISK!! I 
I MMF is first to offer a 10-Megabyte, removable cartridge Winchester drive. These drives are I 

the very leading edge of the Winchester technology drives. Versions are available for 

I MODEL-I*, MODEL-II*, and MODEL-III.* These fantastic drives are complete with I 
TRSDOS * compatible operating system. We believe that this drive provides the best solution 

I to the Winchester backup problem. It is available from stock. I 
MMF-lOOR-i 10 Megabyte Mod-I* or Mod-III* ................ $5995.00 

I MMF-lOOR-2 10 Megabyte Mod-U* ........................... $6995.00 I 
MMF-lOOF-1 10 Megabyte Fixed Winchester .................. $5295.00 I The suffix R denotes Removable media, and F denotes Fixed media. I 

I TH£ FAMOUS MMF PORTABLE 5/10 MEGABYfE I 
MAINFRAME COMPUTER SYSTEM I This 48K computer is complete with TRSDOS* compatible operating system and 40-track I 

floppy disk drive for backup and program exchange. See our ad pg 173 of July 1981 I 80-Microcomputing for further details on this Portable Mainframe computer system. I 
I 

MOD-III* 5.3 Megabyte Computer System .................... $6995.00 

1 MODEL-III* Floppy Disk Controller . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 279.95 

I 
Thanks to our high volume purchasing power, we are able to pass along our savings to you. 

1 This unit is priced complete with installation kit for only $279. 95. It is the lowest priced, 
highest quality unit available, and features gold edge connectors. 

I Dental Man~~~~:!:s:= ~~~~~~ ~~~-~~: ~~~--~·*· $2995.00 I 
I • Manages up to 10,000 patients ·Maintains individual treatment plans on each patient I 

• Pre-treatment estimate of charges • Prepares Insurance Claim Reports (including co-

l 
insurance)· Tracks all DENTICAL billings (incl. monthly analysis reports)• Maintains either 

1 :;;, CDS or ADA Codes· Allows up to 100 insurance companies (more if required)• Manages 
-g Accounts Receivable (with aging 31 to 91 + days) ·Prepares monthly statements •Com- . 

I ~ putes service charges, prepares overdue notices • Provides daily transaction analysis of I 
Ci' charges, credits etc. • Prepares recall notices. 

I"~ I :; Payroll System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $550.00 
Inventory Management . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . $499.00 

I g Accounts Receivable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $299.00 1· 
~ Tex-Editor ............•......................................... $ 59.95 

I~- Call for the location of your nearest Micro Mainframe dealer. I 
I i Dealer Inquiries Invited. I 
I 

0 Micro Main&ame v1 6 

~ 714 Alh@mbra Blvd. I 
I. 55 Sacramento, CA 95816 

1 ~ (916) 447-7048 

~------------~--~ 
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UTILITY 

Apparat users, you don't have to copy 
an entire system of data disks just because you've changed its name. 

David D. Busch 
515 E Highland Avenue 
Ravenna, OH 44266 

Rename is a utility allowing 
NEWDOS + and NEWDOS-

80 users to change the name of 
any System or data disk without 
having to recopy the disk. 

Why would you need to re­
name a disk? Perhaps in reor­
ganizing your files, you happen 
to move all the programs from a 
disk you have named Disk2 onto 
other disks. Rather than keep an 
empty disk in your file, it might 
be tidier to take the highest 
numbered disk and rename it 
Disk2. There are many other rea­
sons for changing or updating a 
disk name and for correcting or 
altering the date on a disk. 

Making the change doesn 't 
really require a special utility. 
Rename just streamlines the 
task actually carried out using 
Superzap. 

TRSDOS, VTOS, NEWDOS 2.1 
and NEWDOS 80 all store the 
disk name and date in the first 

sector of the directory track; this 
is track 17 (11 hex). The disk 
name is stored in eight bytes, 
relative bytes DOH to D7H in 
track 17. The date immediately 
follows at relative bytes D8H to 
DFH. To change this informa­
tion , it is necessary only to re­
place the values stored in those 
bytes with the hex equivalents 
of the ASCII codes for the char­
acters you wish to substitute. 

Rename does all the work for 
you. The user enters the substi­
tute strings, and the program 
calculates the hex codes. Com­
plete instructions for making 
the fi x using Superzap are 
printed to the screen, so even a 
user who has never used Super­
zap can rename or redate disks 
with no trouble. 

An Example 

If someone wished to name a 
disk Testdisk and change the 
date to 01/05/81, he or she would 
input those strings when 
prompted by the program, in 
lines 50 and 70, respectively. No 
complex error traps are used. It 
is assumed that the user has 
some basic familiarity with the 
naming requirements of disk. 
The program does check that 

the entered name is eight char­
acters or less. If the input date 
does not equal eight characters 
exactly, the user is asked to re­
input the string, using MM/DD/ 
YY format. In fact , any eight 
characters may be input for the 
date, but the two slashes must 
be in their proper positions on 
the disk to avoid later problems. 

The new name and date are 
examined one character at a 
time in a routine located in lines 
100-180. A For . . . Next loop of 1 
to 8 assigns the character of 
each position in turn of NME$ 
(line 110) to A$. Control then 
branches to a subroutine in 
lines 410-560. 

Here, the ASCII code (deci­
mal) for the character is deter­
mined (line 410), and that figure 
converted to hex. To do this, the 
code (B) is divided by 16 and the 
result , minus the remainder, is 
assigned to D1$. In hexadecimal 
notation, the first position to the 
left of the decimal point (the 
one's place) shows the number 
of digits from 1to16 (from 1to9, 
then A,B,C,D,E,F in hex). The 
second position to the left of the 
decimal point (the ten 's place in 
decimal notation) shows the 
number of 16's. D1$ is a string 

Rename 

representation of the number of 
16's in the ASCII code. Because 
Rename accepts only upper­
case disk names with each char­
acter having a decimal equiva­
lent of less than 9F hex, no pro­
vision has to be made in this pro­
gram for converting numbers 
higher than that (AO, etc.). 

The remainder produced when 
Bis divided by 16 is multiplied by 
16 to find the number in the ones 
column. If this number is higher 
than nine, it is converted to the 
equivalent hex figure at lines 
470-540. That is, 10 becomes A, 
11 becomes B, etc. 

This second digit's string rep­
resentation (D2$) is then added 
to D1$ to produce the final hex 
equivalent of the decimal ASCII 
code. Control returns to the 
parsing subroutine. 

If the new name chosen for 
the disk is less than eight char­
acters long, at some point MID 
$(NME$,N,1) will equal" " (null), 
and 20H (32 decimal), which is a 
space, is added to NME$(n), 
which stores the finished hex 
conversion of the name. 

During the same For .. . Next 
loop, DATES$ is also parsed, 
converted to ASCII in hex and 
stored in DATES$(n). 
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TRS-ao· MOD Ill 48K 
WITH YOUR CHOICE OF MPI DISK 
DRIVES INSTALLED UP TO 4 MEG 
ON LINE STORAGE 

48K MOO Ill with (2) INTERN!'l 40 trk DRIVES 
PS ABOVE EXGPT WITH (2) INTERN/IL 801rl< DRIVES 
PS ABOVE EXGPT WITH (2) INTERN/IL 40/40 trk DRIVES 
PS ABOVE EXGPT WITH (2) INTERN/IL 80/80trk DRIVES 
RS232 INTERfAG INST.AU.ED -- ADD --
Extemol odd on Drive Coble 

B5l's-40trk 5 30900 B52's-40/40trk 
B92's-80/801rk B9l's-80trk 5 429.00 

MOO 111 TRSDOS I 2 DISKETTE 
MOO 111 TRSDOS MANU/ll 
MOO 111 DOSPLUS •. 

.. required tor double-head a mrxed drrves 

6 MONTH 
LIMITED 
WARRANTY 
ON PARTS 
AND LABOR 

LEVEL IV PRODUCTS INC. 
32461 SCHOOLCRAFT 
LIVONIA. MICHIGAN 48150 
to ll free 800-521-3305 
in state 313-525-6200 

viso-moster cord-COD. 

5185900 
52119.00 
52149.00 
52449.00 
5 8900 
5 25.00 

544500 
557900 

514.95 
6.95 

99.95 

Lf 0 microcomputiriQ J 

Birt DEAS 
01~dE1~ 
YOlll~s 
todaY 

Keep your librory of 80 Microcomput ing safe from loss 
or damage in these handsomely appointed binders with 
rich dork green covers and gold lettering. Each binder 
holds 12 issues making on EXCELLENT REFERENCE HAND­
OOOK. Several binders form a quality library you c:an be 
proud of. 

S7 .50eoch . . . 3for S21 .75 . _ . 6for S42.0Q __ . 
Postage paid in USA. Foreign orders please include S2.5.0 for postage. 

Specify 1980 or 1981 
Send check or money order only to : 
80 MICROCOMPUTING BINDERS 
P.O. Box 5120, Phila ., PA 19141 

Allow 6-8 w eeks for del ivery. Please no C.O.D. orders. no phone order~ . 
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When the conversion is com· 
plete, the program prints out the 
following instructions, in this 
case using the string provided in 
our Testdisk example: 

Carry out the following steps: 
1) Load Superzap 
2) Hit 'Enter' 
3) Load disk to change in drive 
4) Enter (drive spec),17,0 to prompts 
5) Enter 'MOD DO' 
6) Enter the characters shown below 
7) Hit Enter,'Y",and Enter again 
8) Exit Superzap 

54 45 53 54 44 49 53 4B 
30 31 2F 30 35 2F 38 31 
Hit 'JKL' to send these inst ructions to print­
er 

Note: the program runs as-is 
on NEWDOS 80. Those using 
NEWDOS 2.1 with the Basic ver· 
sion of Superzap, which re­
quires hex entries, change line 
240 to read: 

240 PRINT" 4) Enter (drive spec),11 ,0 TO 

PROMPTS" 

In both cases, the user should 
substitute the drive number in 
which the target disk is con­
tained (drive specification) in the 

above examples. Because Re· 
name was written for users of 
Superzap,I assumed that the 
JKL function would obviate the 
need to have a special printing 
subroutine. Those using other 
zapping programs with DOS that 
don 't have a JKL equivalent will 

have to make necessary chang­
es on their own. Because the 16 
bytes of hex numbers are diffi­
cult to remember, the user, will 
usually want to send the instruc· 
tions to a printer, if available. 
Those without a printer will have 
to copy the figures on a piece of 

paper. • 

1 ' usunnnuusu******'**********nnn n n•n• n 

' ' I DISK NAHE/OATE CH ANGER S 

I * 
2 ' I -BY: DAVID D. BUSCH * 

I SIS E. HIGHLAND AVE, I 
S RAVENNA, OHIO H266 S 

3 ' I s 
1uunuun1nunnn1******************'******* 

10 CLEAR SO O 
20 CLS !PRlllT 
30 PRINT ' THIS PROGRAM CAN BE USED TO CHANGE THE UAHE AN~ DATE OF • 
40 PRINT 'A DISK. usrnG SUPERZAP AS AN AID • • 
45 • nnu EN fER NE" rlAME ANO DATE uuu 
50 INPUT "PLEASE EN TER THE NEW MAHE FOR THE DISK ' iNME t 
60 IF LEN<NHE• ))8 THEN PRINT "SORRY , ONLY EIGHT CHARACTERS ALLOWED" !GOTO SO 
70 !Nf'UT "PLEASE EtlTER THE NEW DATE FOR THE DISK C USE HM/ YY/DD )" ;[rAT E• 
BO IF LENCDATE• l>8 THEN PRINT "SORRY, ONL Y EI GH T CHARACT ERS ALLOWED"!GOTO 70 
90 IF LEN< OATEt l<8 THEN PRINT 'USE KM / OD / fr FORMAT" !GOTO 7C< 

li~ ;0:*~!i\~A~SE EAC H CHARAr.TER OF NAH E/ OATE STR INGS UUU 

110 A$•HIDSCNHH,Nd ) 
120 IF AS•" " THEN NMES< Nl: ' 20 '!GOTO ISO 
130 GOSUB H O 
140 NHE•<N !:HXt 
150 Af=MIDJCDATEid~d J 
160 GOSUB HO 
170 DATE SC ll l=HXt 
180 NEXT il 
185 ' UUU PRO'JIDE CHANGING INS TRuCTID NS UUH 
190 CLS!PRllH !PR!lll 
200 PRINT ' CARR Y our THE FOLL OWING STEPS : . 
210 f'Rllff " I. I LOA D SUPERZAP' 
220 f'RIN T " 2,) HIT 'ENT ER' • 
230 f'RllH " 3, l LOAD DISK TO CHANGE [N DRI VE" 
240 f'R!N r " 4 . l £NitK <DR IVE SPEC> .1 7, 0 TO PROMPTS" 
250 t='R HH " 5. l EN TER ' HOD DO' • 
260 f'R IN f" 6 , I ENTER THE CHARACTERS SHOWN BELOW." 
27 0 f'kllH" / . l HIT ENfER , 'Y ' , AND EIHER AGAIN• 
280 pRJIH " 8 , l EXIT SUPERZ AP" 
290 PRlrH 
300 f'OR Ii•! TO 8 
31 0 f·RJNT llHE$ CN); 
320 t~EXT N 
330 PRINT 
3 40 FOR ll•I TO 8 
350 PRINT OATE•<N I ; 
360 NE XT N 
370 PRINT 

~:~ ~~i~T3;~n . JKL' TO SEND THESE INSTRUCTIONS TO PRINTER" 

40 0 , '***U COH 1JC:R f ro !iEX UUH 
II 0 ~ ·ASC ! A>l 
420 Hl =~/1 6 
-430 H2=Hl- lrH< Hl ) 
4+0 H3=H2*1 6 
• 50 [1 U :;: ffff\1 ~ W H Hl I I 
460 11-' H.L! O 1 Ht:. N U2 i:;;f':Hll ( STRH H3), 2 r l): GOT O 55C 
470 ON HJ-E:l l.Ui U 'ri:Ei 1 4N r 50) r51 0 ,52~ r 5J01540 
H:h/ H~ f = " O " : GOTO ::i50 
490 11~•= ''A· :Ga ro sso 
5('0 ULf="B" ;GU!U ~JC 
:::r1c t:.!~'"'"C":Goro 5::-;o 
520 D2 •=·•uu ! GOTO 550 
53~ Ct2f ..::;"£~ !GU TO :iJ(t 
540 [l ~ S :..''F" !GOTO ~50 
5~0 r!XS=Dl H 02l 
~60 REfURN 
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NO SYSTEM is the system many people 
use with their only priority being past dues. 
Billist keeps track of bills due, bills paid, check 
numbers, dates paid and even repetitive cash 
payments! 

Billist will keep track of up to 100 accounts a month. 
Store data on an inexpensive cassette with a 
complete listing of accounts, if printer equipped. 

Billist allows six priorities. 

Sort by priority, name or date due; compress; delete; 
advises you when an account is late! 

Billist becomes indispensable ... providing current 
account information without digging through the pile. 

- THIS MONTH'S SPECIAL-
7.95 for the listing (l lb.) 

12.95 for the cassette (l lb.) 
Required equipment RS. Lvl II or III with 16K 
STK#l26 

MASTERGUESS 
••• a challenge beyond Mastermind! 
Masterguess by Elf II offers a test of logic enhanced 
by the creative use of TRS 80 graphics. 

AVAILABLE NOW FOR ONLY $6.95 
Required equipment R.S. Lvl II or III, 16K STK #127 

SHIPPING RATES 
• $2.50 for first 3 lbs .. .. 65¢ ea. add'l. lb. 
• COD's add $2.00 
• Canadian order, please add 75¢ per lb. 
• P.O. Boxes-include phone for UPS 
Please allow 2 to 3 weeks for checks to clear. 
3% cash discount (cash, check, money order or 
COD.) 

P.O. Box 1567, Wheat Ridge, Colorado 80033 
Colorado Residents add 3% Sales Tax 
24 Hour phone Order Line 1-303-431-4154 

.,- See List of Advertisers on page 354 

" or: 

COMPUTER ACCESSORIES & 
EQUIPMENT 
STOCK NO PRINTERS PRICE 

113 Okidata microline 80 $ 389.95 
114 Okidata microline 82 539.95 
115 Okidata microline 83 784.95 
116 Tractors 69.95 
117 RS-232-256 char. bu! 180.00 
118 RS-232 2K char. buf 264.00 
119 Epson Mx-80 525.00 
120 *Centronics 737-1(150.00 Rebate) 734.95 
121 MPI 88G 659.00 
122 Vista Daisy Wheel 1545.00 
123 NEC 5510 or 5530 2845.00 

Shipping and insurance included on all Printers to 48 
continental states. Blue Label toHawaiiandAlaskaavailable. 
STOCK NO. RIBBONS PRICE WT. 

109 

110 
111 
112 

103 
104 
105 

106 

107 

100 
101 
102 

124 

125 

Zip pack LP I. !I,' IV $17.75 / 4 l lb . 
Multistrike carbon 

Diablo hy type 12.95/ 3 l lb. 
Oume 9.95/3 l lb. 
NEC 20.45 / 3 l lb. 

VERBATIM 
w / DATALIFE'" (with hub rings) 

MD525-0l, 26.95 l lb. 
MD525-10 26.95 l lb. 
MD525-16 26.95 l lb. 
(for plastic box, add $1.00/box) 
10 boxes, mix or match $252.50 

FD34-8000 39.95 2lb. 
(xlO $360.00) 

with hub ring 43.95 
and hard box (xlO $400.00J 

CASSETTES TDK/ SHPG. 
MAXELL PRICE WT 

D-C30/LN-30 $14.95/10 3lb. 
D-C60/LN-60 18.45/10 31b. 
D-C90/LN-90 22.95/10 3 lb. 

TERMINALS 

Hazeltine H 1410 $765.00 
(f ree shipping) 

MEMORY CHIPS 

Motorola $21.95 / 8 2lbs. 
MCM 4116 AC 20; (shunts not 
16K,200 ns. memory included) 
chips for mod I, 
expansion interface 
and mod Ill 
ONLY 50 SETS AVAILABLE •Quantity limited 
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GENERAL 

A great program for Saturday· mornings. 

80 Cartoon Capers 

Darren DeVigili 
439 South River St. 
Wilkes-Barre, PA 18702 

The TRS-80 cartoon is here. 
This program uses 2.7K 

10 REM * TRS-80 CARTOON * 

bytes, and can be adapted by 
even the novice programmer. 
I've included several sub­
routines to save time and 
memory whi le adapting the pro­
gram. 

Disk sound (almost) prints 
WHRRRR. .. and goes to a delay 

20 GOSUB730 : REM * LOOP THROUGH AND RUN ANY ADDITIONS * 
30 REM *** START ADDING HERE *** 
700 REM * WHITE SCREEN * 
710 FORX=276T04 83STEP64: PRINT@X , STRING$ ( 16, 191) ; : NEXTX: FORX=57 BT 
0637 : PRINT @X , CHR $ ( 191) ; : NEXTX: GOSUB920: FORX=l5360T0163 83 : POK EX , l 
9l :NEXTX 
720 REM * TRS-80 GRAPHICS * 
730 CLS: PRINT@210 , CHR$ (131) ; : PRINT@2ll ,CHR$ ( 163) ; : PRINT@5l 2, STRI 
NG$ ( 21 , 176) ; : PRINT @2 1 2 , STRING$ ( 1 6 , l 7 9) ; : PRINT@228 , CHR$ ( 1 4 4) ; : PRI 
NT@53 l, CHR$ ( 17 8) ; : PRINT@532, STRING$ ( 16 , l 7 9) ; : PRI NT@228 ,CHR$ ( 14 7) 
; : PRINT@229 ,STRING$(5 , 131);: PRINT@548 ,CHR$ (l 77); 
740 X=l70:PRINT@549 , CHR$(176); :PRINT@550,CHR$(177); :PRINT @55 l,CH 
R$ ( 17 8) ; : PRINT@552 , STRING$ ( 2 , 176) ; : PRINT@209 ,CHR$ (X) ; : PRINT@27 3, 
CHR$ (X) ; : PRINT@337 ,CHR$ (X) ; : PRINT@40l ,CHR$ (X) ; : PRINT@465 , CHR$ ( X) 
; : PRINT@529 , CHR$(X); 
75 0 PRINT@27 5 , CHR$ (X) ; : PRINT @339 , CHR$ (X) ; : PRINT@403 , CHR$ (X) ; : PRI 
NT@467 , CHR$ (X) ; : X=l4 9 : PRINT @2 92 ,CHR $ (X) ; : PRINT@356 , CHR$ (X) ; : PRIN 
T@420 , CHR$ (X) ; : PRINT@4 84 , CHR$ (X) ; 
760 PRINT@234 , CHR$(X);: PRINT@298 , CHR$(X); : PRINT@362 ,CHR$ (X);: PRI 
NT@42 6 , CHR$ (X ) ; : PRINT@490 , CHR$ (X) ; : PRINT@554 , CHR$ (X) ; : PRINT@294, 
CHR$ ( 1 56) ; : PRINT@295 , CHR$ (140) ; : PRINT@296 ,CHR $ ( 172 ) ; : PRINT @358 , C 
HR$ ( 1 41 ) ; : PRINT@359 ,CHR$ ( 1 40) ; : PRINT@36 0 , CHR$ (14 2) ; 
770 REM * DI SK GRAPHICS * 
7 80 PRINT@555 , CHR$ (181 ) ; : PRINT@ 49l , CHR$ (X) ; : PRINT @427 ,CHR $ (X) ; : P 
RINT@562 ,CHR$ (X);: PRINT@498 , CHR$ (X);: PRINT@434 ,CHR$(X); 
7 90 PRINT @364 , STRING$ (6 , 140) ; : PRINT@556, STRING$ ( 6, l 76) ; : PRINT@36 
3 , CHR$( 1 56); : PRINT@370 , CHR$( 148); : PRINT@494 ,CHR $ (l7l);: PRINT@430 
, CHR$(168) ; 
80 0 PRINT@563 ,CHR$ ( 1 81 ) ; : PRINT@499 ,CHR$ (X) ; : PRINT@435 ,CHR$ (X) ; : P 
RINT@570 , CHR$ (X);: PRINT@506 , CHR$(X); : PRINT @442 , CHR$ (X); 

subroutine. Clear desk clears 
the graphic desk (it has a bar for 
graphics across it), and clear 
screen clears the 80's screen. 

The graphics are generated 
using the CHA$, STRING$ and 
POKE functions using the (X) 
and (Z) variables. The variable 

(X) saves memory in assigning 
character codes, but is also 
used in all loops. (Z) is used in a 
double loop. 

Before any lengthy adapting, 
I suggest writing down the line 
numbers and functions of the 
subroutines to save time. • 

810 PRINT@372 , STRING$ ( 6 , 140) ; : PRINT@564 , STRING$ ( 6, 176) ; : PRINT@37 
l , CHR$( 156) ; : PRINT@378 , CHR$( 14 8) ; :PRINT @5 0 2 ,CHR$ (l7l); :PRINT@438 
, CHR$(168); :PRINT@57l , STRING$(5 , l7 6) ; 
820 REM * DESK GRAPHICS * 
830 PRINT@5 76,STRING$(2,l9l); :PRINT@63 8, STRING$(2 , l9l); :FORX=l60 
00T0163 83: POK EX, 191: NEXT: X=2 l 9: PRINT@72 l , CHR$ (X) ; : PRINT@? 85 , CHR$ 
(X); :PRINT@849 , CHR$(X); :PRINT@9l3 ,CHR $(X); :PRINT @9 77 , CHR$(X); :GO 
SUB930: GOSUB920: GOSU8960 
840 REM * PRINT ROUTINES * 
850 PRINT@277 , STRING$ ( 14, 4 2) ; : PRINT@340," *** PRESENTING*** " ; : PRIN 
T@469 ,STRING$ (14 , 42 );: PRINT@404 , "*****TRS- 80*****"; 
860 GOSUB930 : PRINT@40 4, "****GRAPHICS****";: PRINT@3 40 , "****COMPUT 
ER****"; : GOSUB9 30: GOSUB920: GOSUB950 
870 PRINT@277 , " RADIO SHACK "; : PRINT@34l, "LEVEL II BASIC ";: PRINT@4 
05, "READY"; : PRINT@46 9," >"; CHR$ ( 95) ; : GOSUB930: PRINT@4 7 0 , "RUN"; 
880 REM * BOUNCING DOT GRAPHICS * 
890 FORX=578T0635STEP4:PRINT@X,CHR$(l3l); : FORZ =l T025 : NEXTZ:PRINT 
@X , CHR$ ( 193) ; : PRINT@X+l , CHR$ ( 14 0) ; : FORZ=l T025: NEXTZ: PRINT@X+l ,CH 
R$(193) ; :PRINT@X+2,CHR$(176); 
900 FORZ=l T025 : NEXTZ: PRINT@X+2 , CHR$ ( 193) ; : PRINT @X +3, CHR$ ( 1 4 0) ; : F 
ORZ=lT025:NEXTZ :PRINT@X+3 ,CH R$( 193); : NEXTX:GOT030: REM * RELOOP * 
910 REM * SUBROUTINES * DISK * DELAY * CLS DESK * CLS * PLUG * 
920 PRINT@3 03 , "WHRRRRR ••• "; : GOSUB930 : PRINT @3 03, CHR$ ( 20 2) ; : FORX=l 
T050 : NEXTX : RETURN 
930 FORX=lTOl500:NEXTX:RETURN 
940 FORX=578T0637:PRINT@X , CHR$( 1 93) ; : NEXTX:RETURN 
950 FORX=276T0483STEP6 4: PRINT@X , CHR$ ( 208 ) ; : NEXTX: RETURN 
960 PRINT@579 , " - TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORPO 
RATION . -";:GOSUB930 : GOT0940 
970 REM * TRS- 80 CARTOON BY DARREN DEVIGILI 439 S RIVER ST * 

* WILKES- BARRE PA 1 8702 PHONE (7 17) 823 - 9128 * 

Program Listing 
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DISK DRIVE SA LE 
MDX-2 System f:xpansion 

TANDO~ TM100•1 for: TRS 80' s 
. The riew M,DX-2 sy!ltem expansion board from 
Ci!OMPl:JTEX prqvldes . more capabilities than any other 
ystem exparislon' currently avallable. 

Bare Drive $235.00 With case/supply $285.00 
Single sided 40 track• 102~B Single Density, i!!OKB Double Density 

TANDON T.M100-2 
FEATURES INCLUDE 

• Capability to build only what you need. 
•Silk screened and solder masked P.C.B. 
• Dip switches are us~<:Nnstead of hardware jumpers. 
• Np messy vertically mounted termination resistors. 
• On board dirt¥Jt connect modem kit $39.95 
• 2K/4K Eprom l<lt $17.95 
• RS232120m.A. serlal interface $17, 95 
• Real time clock kit $17.95 
• Floppy disk controller .kit $3'L 95 
• 32K RAM expansion kit (less Ram) S11 .95 
• Cassette port $3.95 
• Analog power supply . · $29.95 
• MDX-2 printed circuit eoard $74.95 
• Hardware and socket kit $19.95 
• Centronics line printer port $8. 95 

Bare Drive $335.00 With case/ supply $385.00 
Double sided 40 track• 204KB Single Density, ~KB Double Density 

TANDON TM100-3 
Bare Drive $335.00 \'Vlth case/supply $385 
Single sided 80 track • 204KB Single Density, 360KB Double Density 

TANDON TM100-4 . 
Bare Drive $455 With case/supply $505.00 
Doubl!' sided 80 track• 408KB Single Density, 735KB Double Density 

All TANDON drives from COMPUTEX· come with comprehensive 
users manual, TANDON maintenance manual and schematics. In 
aqc(ition, all drives li!re electrically tested before, during and after their 
48 hour burn In. 

Buy just the system ex!'>ansion board and those kits you 
DISK DRIVE ACCESSORIES 

Two Drive Cable $24.95 
Four Drive Cable $34.95 

Drive Extender Cable $14.95 
Model Ill Second Qrlve Cable $4.95 

want, or save even mere and buy the complete kit. 
MDX-2 KIT COMPLETE 

$269.00 

Model 111 Disk Drive 
Kits & Drives 

Now available from COMPUTEX, a Radio Shack Disk Drive 
Kit for your Model Ill for only $429.95. 
Compare these standard features on our list to the others. 
1. Drive Controller Board 
2. All necessary interconnecting cables 
3. Switching Power Supply 
4. Disk Drive Mounting Brackets 
5. Internal Disk Drive Cable 
6. Comprehensive installation and theory manual 
7. 16K RAM 

COMPLETE MODEL Ill DRIVE PACKAGES 
These packages all include, the Model 111 Disk Drive Kit 

and the Micro Systems Software Model Ill DOS. 
M3DK-1 (2-TM100-1 Drives) provides over 

350K Bytes storage 919.95 
M3DK-2 (2-TM100-2 double headed drive~ ) provides 

over 700K Bytes storage 1, 149. 95 
M3DK-3 (2-TM100-3 80 track drives) provides over 

700K Bytes storage 1, 199.95 
M3DK-4 (2-TM100-4 double headed 80 track drives) 

provides over 1.4 M Bytes storage 1,399.95 

M EMORY I SPECI AL FUNCTION 

F0 1771B·Ol 
TRl60? 
MCt:l77 
2715.450 
lROA 
CC7't511$8 
CC?716·fi 

23 95 F0 1793B·0 1 
3 95 AY~• I QI JA 
6 48 MC667 4 

1<' 95 211 4.450 
Id ~ ~' ? 102 

Programmed tor L NW Color CPU 
Level l l Roms !or Color CPU 

LINEAR 

12(1 fl OH·l 

'"' MC14~ 

MLM:l1 1P1 
'v1\1.1.11;i 

44 95 
4 95 

•3 ()() 
5 95 
' 75 
9 95 

99 9!1 

1 75 
58 
90 

17 ()() 

7451 
7474 

7486 
7490 
7492 
7493 
1495 

74121 

74123 

741 25 
741 32 

56 
32 
32 
42 ,, 
42 
58 
32 
45 
45 
41 

7<".164 

74165 
7Jl 66 
74173 
74 175 
74 176 
74194 
741 95 
74 151 
7d366 
74367 

COMPUTEX Comprehensive Test Program 
As one of the leading suppliers of disk drives and TASSO systems, we 

had to have a systems test program that we knew worked. Since no 
complete systems test program already existed , we wrote our own . The 
COMPUTEX COMPREHENSIVE TEST (CCT) program was written 
exclusively for COMPUTEX and is now available to everyone . 

Features 
DISK DRIVE SPEED TEST • DISK DRIVE ALIGNMENT PROGRAM* 

EXPANSION INTERFACE RAM TEST • KEYBOARD RAM TEST • VIDEO RAM TEST 
KEYBOARD BOUNCE TEST • ROM CHECKSUM PROGRAM 

FULL SCREEN RAM DISPLAY PROGRAM 
"The Drive Alignment Program requires an Alignment Disk . 

the CCT program Is a must for disk drive users and should be a part 
of everyones library. 

83 
83 

115 
I 15 
.75 
75 
83 
64 
54 
64 
66 

CCT Program $21.95 
Dysan Alignment Disk $39.95 

LNW COLOR COMPUTER KIT 
$499.95 

(less P.C.B.) 
Includes al l components to assemble the LNW color computer : high 

reso lution video RAM and 16K user RAM ; keyboard , and Level II compatible 
ROMS. Pri nted circuit board not included . 

LNW EXPANSION INTERFACE KIT 
$219.95 

(less P.C.B.) 
Includes all components to assemble the LNW Expansion Interface plus 32K 

of RAM . It does not include the printed circuit board , dual cassette relay or 
cabinet. 

LM148h 
LM14Bq 
UA.THQ ... 
UA/R1; 
u11:111 : 
;<11 1.• 

7HHO~' 
1i;,p ,;1 

6 ()() 
.15 

7<1LSOO SERIES - LOW POWER SCHOTI KY A beautiful custom all wood cabinet is available for housing the LNW 
Expansion Interface. $99.95 

DI ODES TRAN SISTOR S 1 SEMICONDUCTORS 

1N914 11N41·18 
1N4001 
1N5231 
1N5244 
1N!'ii'44 

1 OMHL 
4 OMHZ 

05 
09 
25 
25 

" 

KBP02 
2N3904 
2N3906 
MPU1 31 
J175 

CRYSTA LS 
4 00 3 579MHZ 
400 1fiO MH7 

79 
25 
25 
89 
89 

3 95 
'95 

1% PRECISION RESISTORS 

?670HMS 
8450HM5 
866K0H M 5 
21 ~H.QHMS 
165K OHMS 

J24 0 H MS 
1 24 K OHMS 

8 87 K OH M S 
% JKOHM S 
210 K OH MS 

6190HMS 
255 K OHMS 
18 7KOHMS 
976 K OHMS 
237 K OHMS 

Atl 1% Resis tors are S 18each 

l.C . SOCK ETS 

H PIN Low Proti le 12 
14 PIN Low P1 o to 1e 14 
p; PIN l nw Prnl1!P 16 
18 PIN l ow Profil e 21 

2(1 PIN l n w Pr o ! ll p 23 

:>? PIN ( ll W Pr oh If• 27 
;>.i PIN l uw Pr oh Ir 30 
•\I I PIN l 'l ... Pr ofilp 4 7 

7400 SERIES TTL 

7438 
7442 

20 
45 

74157 

74161 

,;- See Lisi of Advertisers on page 354 

60 
83 

74LSOO 
74LS02 
74LS04 

74LS05 
74LS08 

74LS09 
74L510 
74L511 

74L5 13 
74L514 
74L51 5 
74L520 
74L521 
74L530 
74L532 
74L574 
74LS86 
74L593 
74L5123 
74L51 24 
7 ~ L5132 

74504 
74522 
74564 
745112 
745174 
745280 

27 74LS139 
27 74LS153 
29 74LS155 
39 74LS157 
27 74LS16 1 
32 74LS164 

27 74L51 66 
71 74L5174 

56 4L 5175 

1 15 74L5193 

31 74L5240 
27 74L5241 
31 74L5244 

'" 74L5245 
3• 74L5257 

74LSJ67 
41 74LS37J 
70 74LS374 

I 18 74L5393 
I 69 74L5138 

95 
74SOO SCH OTTKY 

55 74505 
47 74532 
47 74574 

" 745161 
I 59 745175 
2 45 745387 

75 
75 
90 

.75 
1.10 
1 18 
I 85 
I 69 

95 
I 10 
I 85 
1.85 

1.85 
225 

.85 
,69 

1 89 
185 
235 

86 

" 47 
61 

I 75 
1.50 
5.95 

ONE
0

YEAR GUARANTEE 
on our 200 ·N.S. 16K Memory Kits 

16K - $23.95 32K - $45.95 48K • $74.95 
These are top quality, new meinory chips at unbelievably low prices. 

(713) 488-8022 I 
,,..392 

ELECTRONICS c;omPU.TERS 
321 El Dorado Blvd. • Webster, Tx. 77598. 

, -; Visa anil Mastercard accepted . 
Personal and compiiny checks r~ulre two weeks to clear 

Please visit our new showroom just off the Gulf Freeway. 
We have expanded(f{h~ng.ed our ntJme b~ck to COMPUTE.~, 
added more personnel in order to offer you complete service 
and reliabilit . 
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TECHNIQUE 

Let your programs per{ orm surgery on themselves. 

Slice &· Dice Basic 

J. Stewart Schneider 
Rr. 6 Box 244 
Ashland, KY 41101 

Did you ever wish you could 
make a Basic program 

alter itself? Assembly language 
programmers do it all the time, 
and just because you 're a sensi­
ble sort who programs in Basic 
doesn 't mean you have to take a 
back seat to the hexadecimal 
set. 

Radio Shack's Level II Basic 
is a wondrous critter. You can 
learn it in no time, it's relatively 
fast , and it'll give you your 
answers to 17 decimal places. 
Unfortunately, the machine 
holding this wonderful language 
is hooked up to the damnedest, 
most frustrating piece of ma­
chinery known to man-that 
blasted tape recorder. As if that 
weren 't enough, those of us 
without the necessary $500 are 
stuck with 16K. 

So why develop a technique 
for making Basic lines alter 
themselves? Accuracy and 
memory is why. You need accur­
acy because if data lines could 
alter themselves, the CLOAD 
function could be used to verify 
that the tape machine had 

recorded things properly. Mem­
ory is important because alter­
ing a line to do more than 
one thing means a reduction in 
the number of lines in a pro­
gram, and that's good. 

Before we find out how to do 
this, we' ll have to check in brief­
ly with the assembly language 
group to better understand what 
we're talking about. A given 
hunk of code, while executing, 
can make decisions about what 
later code should be. Because 
both assembly data and assem­
bly code are just numbers locat­
ed at specific addresses, an as­
sembly program can easily elect 
to treat program code as if it 
were data and alter it to meet 
changed circumstances. This is 
called self-modifying code. 

We' ll use a simple example. 
Let 's imagine a line of assembly 
code in a larger program. At the 
line in which we are interested, 
the program must compare two 
numbers to find which is larger. 
We know that if the first number 
is larger, then a later line must 
read, " Subtract 13 from the ac­
cumulator". If the second num­
ber is larger, the same line must 
later say, " Add 37 to the accu­
mulator". 

We could , of course, write two 
routines, one to subtract 13 and 
one to add 37, and branch to the 
correct one. However, this par-
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ticular example wouldn 't illu­
strate my point . 

Assembly codes reside in 
definite addresses in memory, 
like pigeons in a bunch of 
pigeon holes. This is our pro­
gram, so we know what address 
the add or subtract instruction 
will be found in and also where 
its data will be. So instead of 
writing two routines, we can jam 
the proper instruction and the 
proper data byte into the proper 
pigeon holes, and have one 

routine doing the work of two. 

Self-Modifying Basic 

We can pull the same thing 
off in Basic! If we knew where 
the pigeon holes were that Ba­
sic uses, and what should be 
in them, we could jam other 
things in, using POKE, just like 
we did above, and the Basic 
line would modify itself. What 
we need to know is " where?" 
and "what? ". Both questions 
are answered in the way a 
Basic line is stored. 

Let's take a sample line, the 
first and only line, in a program: 
10 INPUT A. This line is stored in 
memory starting at address 
17129. (This is stated in the 
Level II handbook.) What is 
stored at 17129, however, is not 
what we see on the screen, but 
the low byte of a pointer to the 
beginning of the next line. 17130 

contains the high byte. I know 
this seems silly, but it's how a 
Z-80 chip thinks. 

The next two addresses, 
17131 and 17132, contain the 
low and high bytes of the line 
number 10 respectively. Next 
comes the program text, but in 
code. Basic instructions are 
stored in memory in the form of 
one-byte tokens which Basic 
expands into words for a list. 
Humans don't understand to­
kens and computers don't un­
derstand words. Basic under­
stands both. 

The next byte, therefore, con­
tains the token for input, which 
is listed in the Level II handbook 
as 137, followed by a 32 (space) 
and a 65 (ASCII " A" ). The line 
ends with a zero to signal end­
of-line. End-of-program is sig­
naled by two zeros in place of 
the pointers in the next line, so 
all programs end with three 
zeros. 

Making it Work 

We now know to make one 
routine do the work of two. I had 
written a long program in Basic 
which dealt in large arrays. So 
large, in fact , that reading them 
from cassette or writing them to 
cassette, one element at a time, 
took nearly an hour. If I was go­
ing to make the program useful 
at all, I would have to cut tape 



time radically. To do it, I wrote 
the tape routines so they would 
tape 14 elements at a pass, 
which resulted in a very long 
tape routine (see Program List­
ing 1). My machine cheerfully 
advised me that I was out of 
memory. 

Glaring balefully at my pro­
gram for places to pare, I real­
ized that my two tape routines 
were identical except that one 
said Print#-1 and the other ln­
put#-1 . 

"Hmmm," I thought. . _ " if I 
knew where that print token was 
in memory, maybe I could POKE 
the token for input and make the 
one routine function as both an 
input and an output routine. But 
would mucking about with a 
command token destroy my ar­
rays in the same way Editing 
does?" (It does, you know, which 
is most inconvenient.) 

First, I wrote Program Listing 
2, which I added to the end of my 
program. Without dimensioning 
my arrays, there was plenty of 
room. Listing 2 follows the 
pointers from line to line, calcu-

lating the line numbers and 
comparing them with the target 
line number. If the target line 
number is found to begin at ad­
dress N, then N and N + 1 would 
be the pointer for the next line. 
N + 2 and N + 3 would be the line 
number. Address N + 4, the first 
address in the text portion of the 
line, would contain the token for 
print. Running Listing 2 for each 
of the lines containing Print#-1 
in Listing 1 gave me my address­

es. What remained was to POKE 
the input token into these ad­
dresses and see if my arrays 
would come through this har­
rowing process unscathed. The 
result is in Program Listing 3. 

When Listing 3 is run, the first 
order of business is to load the 
tape tiles into the proper arrays, 
so line 70 POKEs the input token 
into the addresses found by 
Listing 2, altering lines 110, 140 
and 170 to input lines. If the pro­
gram were Listed at this point, 
these lines should read lnput#- 1 
instead of Print#-1 . After the 
tape files have been read, line 
180 POKEs 178, the print token, 

is HAAD COPY 
STDAAUE 

a problem? 

Here's the idea l way to keep your 
growing collection of .BO Micro­
compu ting in order! The 80 Micro­
computing Library Shelf Boxes. 

stu rdy, corrugated , white, di rt-re­
sista nt boxes w ill keep your issues of 80 Microcomputing orderly 
and ava il ab le for constant ref erence. Self-sticking label s are 
avai lab le for t he boxes, too, no t only for BO but also for Ki lobaud/ 

Microcomputing, 73 M agaz ine, CQ. QST, Ham Radio, Personal 
Computing, Interface Age, Byte and Radio Electron ics. Ask for 
whi chever labe ls you want with your box order. Each box holds a 
fu ll yea r of the above maga zin es. Your magazine li brary is your 
prim e reference: Keep it handy and keep it neat with these strong 
library shelf boxes. One box (BX1000) is $2 .00, 2-7 boxes (BX1001) 
are $1.50 each, and 8 or more boxes (BX1002) are $1 25 each. Be 
sure to spec ify whi ch labels we should send . Shipping and han­
d li ng charges are $1.00 per order. Ca ll in your cred it card orders 
on our to ll free lineB00-258-5473, or use the order ca rd in the b9ck 
of the magaz ine and mail to: 

[~!') - - r .M. , Peterborough LOll m1crocomput1ng NH 
03458 

• 

Plf'rt SP a ll ow 4- b weeks fo r delivery. No COD orders accepted 

COLOR COMPUTE 
• EXTEND ME.MORY TRS-80 ADVENTURE 

FROM 16K to 32K 
• 100% Compatible With Combat the powers of darkenss and 

evil! Can you recover the treasure of 
the Golden Sorcerer before his 
mm1ons overcome you. A 
adventure for endless hours of fun 

Extended Basic 
• No Soldering Or Modification 
• Fits Inside Computer 
• $99.95 

RAM CHARGER 
32KUPGRADE 

and excitement. $19.95 

Space Invaders 
Meteoroids 
Space War 

• The Best Games Available 

• High Resolution Graphics 

• Fast, Machine Language 

• Compatible w/ Ext. Basic 
• $21 .95 each, $59.95 for all three 

EXTENDED BASIC GAMES 
• LOTHAR'S LABYRINTH) 

Word Search Puzzle 
• BA TTLEFLEET 

Battleship Search Game (one or 
two players) 

• SPACE TRADERS 
Galactic trading game 

$t4.95/ea. 

.,. See List of Ad•ertlsers on page 354 

~ v 

THE FACTS 
At last, a complete description of 
the "guts" of the Color Computer. 
Specs on all the ICs, complete 
schematics, theoiy of operation 
and programming examples. 

$}4.95 

UTILITIES 
• EDITOR/ ASSEMBLER . . . . . . $34.95 
• SUPER MONITOR . . .. .. - . . . . 19.95 
• EPROM PROGRAMMER .. .. .. 89.95 

(Program your own ROMs for the ROM· PAC port) 

• MAGIC BOX _ .. - . - .. .... - . . . 24.95 
Load MOD I/Ill Tapes into the color computer 

Coming Soon: Software speech 
synthesis. 

Improved Videotex with 
printout and many 
other features. 

SPECTRAL 
ASSOCIATES 
141 Harvard Ave. 

v" 132 

Tacoma. Washington 98466 
(206) 475-8483 

WRITE FOR COMPLETE 
CATALOG 

ADD 3% FOR SH IPPING 

VISA OR MASTERCHARGE ACCEPTED 
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10 ' DOCKET CONTROL VERS. 4 .ex 16K LEVEL II BASIC 4/28/80 
20 REM * COPYRIGHT 1980 BY J, STEWART SCHNEIDER * 
30 CLEAR1500 : Z8=3:Z9=38:DIM D (2 00, 2) :DIM AT$( Z9) : DEFINTP,C,X:DIM 

N$ (200) :DIM C{200,2) :FORX=0TOZ9:READAT$(X) :NEXT: REM ** Z9 = I 0 
F ATTORNEYS +l ** 
40 Ul $="11 .11 11 " : U2$= " 11 . tl~" :HDS=" IND . NO . JUDGE/NO . ARRA 
IGNED B/ P DUE TRIAL DATE ============================= 
============================== " 
50 Jl$="{ASB . )":J2$="{SIN.)":REM ** Jl$ & J2$ ARE THE JUDGES ' NA 
MES 
60 ' TAPE READ ROUTINE 
70 TAP E%=1 :CLS : I~="REAOING: ": INPUT"REWIND DATA TAPE , PRESS PLAY 

ONLY, TH EN TAP <ENTER > KEY";A$:INPUTl-l,F:GOT090 
90 TAPE%=TAPE %-l :CLS:PRINT @405 ,"TH ERE ARE "; F; " CASES IN THE FILE" 

100 FORX=lTOFSTEP7: PRINT@46 9, I$ ; X; "TO"; X+6 
110 INPUTi-1,D( X,l) ,D{X,2) ,D{ X+ l,l) ,D{ X+ l,2) , D{X+2, l) ,D{ X+2,2) , D 
(X+3,l) ,D(X+3,2) , D(X+4, l) , D(X+4 , 2) ,D (X+5 ,l ) ,O(X+S,2) , D(X+6, l) , D( 
X+6 ,2 ) 
120 NEXTX 
130 FORX= l TOFSTEP7: PRINT@46 9, I$ ; X; "TO"; X+6 
140 INPUTi-1,C{X,l) , C{X ,2) ,C{X+l,l) , C{X+l, 2) , C{X+2 ,l) , C{X+2 , 2) , C 
(X+3,l) ,C(X+3,2) , C(X+4, l ) ,C(X+4 , 2) , C(X+S , l) , C(X+S , 2) , C ( X+6 ,l) , C( 
X+6, 2) 
150 NEXTX 
160 FORX=l TOFSTEP7: PRINT@46 9 , I$; X; "TO"; X+6 
170 INPUT l -l, N${X) , NS{X+l) ,N${X+ 2) , NS(X+ 3) , N${X+4) ,N${X+5) , N${X+ 
6) 
180 NEXTX:GOT0500 
185 ' ' TAPE RECORD ROUTINE 
190 INPUT"REWI ND DATA TAPE , ERASE , PRESS PLAY & RECORD THEN TAP 
<ENTER>" ;AS : PRINTl -1, F 
200 FORX=l TOFSTEP7: PRINT@46 9, I$; X; "TO"; X+6 
210 PRINTl-1,D(X,l) , O(X,2) ,D(X+l,l) , O(X +l ,2) ,O( X+2 ,l) ,O( X+2 , 2) , D 
{ ~ +3,1) ,D{X+3, 2 ) ,D{ X+4 ,l ) ,D{X+4,2) ,D{ X+5 ,l) , D{X+5 , 2) , D{X+6, l) , D{ 
X+6 , 2) 
220 NEXTX 
23 0 FORX=l TOFSTEP7: PRINT@46 9, I$; X; " TO " ; X+6 
240 PRINTl -1, C{X , l) , C {X,2 ) , C{X+l,l) , C (X+l,2) , C ( X+2 ,l ) , C (X+2,2) , C 
(X+3,l) ,C{X+3,2) , C(X+4 ,l) , C(X+4 , 2) , C(X+5 , l) , C{X+5 , 2) , C(X+6 ,l ) , C( 
X+6 , 2 ) 
250 NE XTX 
260 FORX=l TOFSTEP7: PRINT@46 9 , I$; X; "TO" ; X+6 
270 PRINTi-l,N$( X) , N$(X+l) , N${X+2) , N$(X+3) , N${X+4) , N$(X+5) , NS(X+ 
6) 
280 NE XTX 

Program Listing 1 

into these same addresses, 
changing the lnput#-1 back to a 
Print#-1 so that the updated 
files can be recorded at the end 
of the run . 

To my astonishm~nt , it 
worked. The lines altered them­
selves docilely and my arrays 
went untouched. Listing 3 does 
the work of Listing 1, but with 
orily one tape routine. The out-

of-memory error went away to 
plague someone else. 

Data Statements 

So what about data state­
ments, you ask? As places to 
store information, data state­
ments are gems. They load at 
the full 500 baud and they can be 
verified by a CLOAD. They do 
not, however, lend themselves 

, 

to easy alteration. 
.Since it is a part of the pro­

gram, a data line must be a!· 
tered through the editing f\JnC· 
tion . This involves stopping the 
program , entering the Edit 
mode, deleting the old data, and 
inserting the new. If the data is 
frequently updated this rapidly 
becomes a source of potential 
error. And, if the program is to be 
run by persons with little train­
ing in programming, chaos will 
probably result. 

But if the program could be in­
duced to find the appropriate 
data statement, the updated 
data could be POKEd to replace 
the old, and the program re­
saved and verified. We only 
need to know how information is 
stored in a data statement. 

Data statements are no dif­
ferent from other lines in the 
layout of pointers and line num­
bers. Some judicious PEEKing 
about in a sample data line 
shows that numerical data is 
stored as ASCII codes instead 

line with the string functions. If 
there is room enough in the data 
line, this string of data can be 
simply POKEd into it following 
the data token of one character 
at a time by using the MID$ func­
tion of Level II BASIC. 

For those not familiar with it, 
MID$(L$,X,Y) returns a string of 
length Y, beginning with the 
character in position X of L$. In 
Listing 4, we use MID$(P$,X,1) 
which returns the character at 
position X in P$. 

Our approach is to first verify 
that there is enough room in the 
data line to contain the new in­
fo rm at ion . You must leave 
enough room by spacing past 
the least data element when wir­
ing the line. POKEing new data 
into the final zero and the follow­
ing line pointers will result in un­
told unpleasantness. If enough 
room is available, we will clear 
all addresses following the data 
token except that final zero by 
POKEing an ASCII blank (32) into 
each address. This removes the 

of the actual value, presumably old data. Next, we convert our 
to save space. 

For whatever reason it is done 
that way, ASCII representation 
means that we can mimic a data 

new data from numerical form 
to strings using the STR$ func­
tion. The string representations 
of our numbers will then be con-

10000 INPUT"LINE NU MB ER SOUGHT";R:N =PEE K{l7!29)+PEEK(l7130)*2 56 
10010 Nl=PEEK { N+3) * 256+PEEK ( N+ 2 I 
10020 IF NOT Nl=R THEN N=P f.EK(N+ l ) * 256+PEEK(N) :GOT010010 
1 0030 PRINT " 1'0KEN FOUND AT ";N+4;"CODED" ; PEEK (N+4) : GOT010000 

Pr,ogram Listing 2 

*HARNESS* 

*GREYHOUND* 

HANDICAPPING AIDS TRS-80 
*********************** 
* * * *TRS-BC>* * * COLOR * * COMF"UTER * 

PUT A COMPUTER ON YOUR SIDE 
ANO GET INTO THE WINNING ' 

HA BIT WITH WelMur 's SOFTWARE 
HANDICAPPING A IDS 

Designed exc luslvel y for use with • TA S-80 (Model I or 
Pocket Computer versions). we be lieve our HARN ESS and 
GREYHOUND so ftwa re handicapping aids are the most 
advanced and use fu l such systems available anywhere. With 
our 'sdft........are, y our home computer does all of your di ffi cult 
and ted ious handicapping chc;ires quickly, effort lessly, and 
accurately in the quiet ahd comfort of your home (or with 
the pocket computer , ta ke it to the trac k w ith you.I No t 
simply a ma th ematica l exercise tool , rather years of resea rch 
hav~ gone in to the developmen t of the a lgor ithms used . 
Oes1g n e~ · for ease of .o peratio n while insuring a mos t co m­
prehe nsive approach. Bot li aids are available on cassette and 
disk {SY." and 8"1 fo rm ats and include a useful easy-tO· recid 
User's Ma nual (NOTE : In additio n to "TRS-BO's Model r 
and Pocket Computer s, bot h systems ere available in 
MBAS IC- for "" CP/ M)_ ~equires minimum 16K Leve l II . 

Shop around- you ca n't beat the WelMur value- the most 
cost effective systems on the market . Ju st $ 29.95 for 
ca~set.te and $3~.9~ for disk plus S l .00 for hand ling and 
sh 1pp1ng costs (Ca lif . add 6% sa les taxi. Save with the 
purchase of two o r mo re like syStems: Dealer d isco unts 
avai lable. A'll ow t hree weeks for delivery . 

Send Check, Mo ney Order or request for additio na l infor ma­
tion 10 : 

WelMur o f Califor nia , Inc . v.41 1 
P.O . Box M-1 lC 
Fremont , CA 94537 

0 T radem<1rk of T <1ndy Cor p , ·"Trademark o f D1gi1al R esearch , I nc . 
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COMPUTER 
DISCOUNTS 

•Factory Di.rect 
•Best Prices Anywhere 
•No Out-of-State Taxes 
•Full Radio Shack Warranty 
•Free Price List 

SCOTT TASSO 
Owner 

Radio Sh<1ck Associate Store #7053 

175 N. Delsea Drive ..-410 

Vineland, N.J. 08360 
(609)691-7100 

* * * lbK. Ke1ory Conversion Kit S 59.95 * 
* 32K. Ke1ory Conversion Kit $119.95 * * 32K. Kit (for l6K.syste1l S 59.95 * * KIT Less Ke1ory (each) S 12.00 * 
* * * kits can be installed inside the * * COLOR COKPUTER within 15 1inutes, * * co1es with Ke1ory Test Progra1, * * and are co1pletel y GUARANTEED * 
* * * CULPEPER COKPUTER DESIGNS * * 502 SOUTH EAST STREET .,, 484 * * CULPEPER, VIRGINIA 22701 * 
*********************** 



n WEST COAST I EAST COAST n 

No SlD'Charge for Credit Cards Orders • We Accept C.O.D.'s 
All Equipment Factory Fresh With MFf. Warranty • Stock Shipments Same Day or Next 

WEST COAST 
1-800-235-358 1 

EAST COAST 
1-800-556-7586 

OMEGA SALES CO. 
r&:'1 3533 Old Conejo Rd. #102 
~ Newbury Park, CA 91320 

1-805-499-367 8 
CA. TOLL FREE 1-800-322-1873 

OMEGA SALES CO. 
12 Meeting St. 

Cumberland, RI 02864 
1-401-722-1027 

-VISA" -
OMEGA SALES COMPANY 



~ 
1

,------,EAGLES 1 I ·ti I RAIDERS ? I 
COWBOYS 1 r}~ RAMS 1 

II you'd like to know NOW, before the big game . . 

With PROCAP and your TAS -80°, you can use sta fistics and 
probability theory to predict the results ol this week's big 
games. And more, PROCAP: 

Gives offensive and defenswe ratings !or every 
National FoolbaH League learn. 
Pred icts range ol resutts and probable score tor 
each game. 
Allows computer matchup ol any two teams. 
(Great lor playoffs!) . 
Gives "up-to-the-minute" slandings, statistics. 
and ratings tor each NFL Division . 

PROCAP is easy to use and comes with extensil1e documentation. 

Disk or cassetle version is only $49.95. 

To order, call ou r toll free number NOW. Money back 
guaranlee. so you can't lose 

Dial (800) 543 · 3000 , operator 400. 
In Ohio, d ial (800) 582 ·13&4 , operator 400. 

• PIHM spiK1ly TRS· flO MoCM! I (161< 01 321< uneUe .,.,1>011 011l y), 
O• TRS · IKlMo<Ml ltl ( I~ CHHUe o• 3?1< flopoy d•S- 1 

,,..,. 444 

The Trtnlly Computer Group • Soltw•~ Agent/ Publlaher 

GET YOUR 
TRS-80 DIRECT 

FROM 

AUTHORIZED ltadlO llMlek SALES CENTER 

FORT n.f'\.JTl..n.n ANO 
WORTH COMPUTERS VIDEO 

---- J .......... 
377 PLAZA HWY. 377 GRANBURY 

FORT WORTH. TX 711148 ,,.-462 

AND SAVE$ 

EBJ 817-573-4111~ 
COST Of CALL REFUNDED FOO ORDERS BY TELEPHONE 

C. C. W R I T E R 
T R S - 8 Ot 

Color Computer 
WORD PROCESSING 

USER "ODIFIABLE EX. BASIC M/PAGE 
FOR"ATTING, "OVE, TABS, DELETION 
INSERTION, GLOBAL SEARCH & EDIT 
CENTERING, INDENTING, PAGE PAUSE 
ASCII CODES, JUSTIFY, 32K OPTION 

POMERFUL BUT SI"PLE TO USE 
THIS AD PREPARED MITH C.C.NRITER 

STRS-80 is a T" of Tandy Corp. 

$30 Check or M.O. to 
TRANSFORMATION TECH. 

194 Lockwood Ln. ,,,414 

Bloomingdale,IL60108 
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catenated into P$, with each 
item being followed by a com­
ma. 

At this point, if we printed P$ 
we would see all our new data, 
looking for all the world like a 
data statement without the 
word data or a line number. We 
would also see an unnecessary 
trailing comma and leading 
blanks before all positive num­
bers. Lines 10050 through 10090 
remove the comma at the end 
and the leading blanks that 
STR$ inserted in place of a sign. 
It 's not necessary to do this, but 
it appeals to my aesthetic sen­
sibilities. 

Our new string, P1$, is then 
scanned character by character 
and the ASCII value of each 
character is POKEd into sue-

cessive addresses in the data 
line. 
The main body of Listing 4, lines 
10 through 100, reads 10 num­
bers into array A, then doubles 
them. The original numbers, 
from data line 60, represent the 
original data. The doubled num­
bers represent the updated 
data. All the action, of course, is 
in the subroutine beginning at 
line 10000. 

Running Listing 4 changes 
data line 60 so that it winds up 
containing the doubled data. A 
final prompt instructs the user 
to load a blank cassette, and the 
program CSAVEs itself under 
file name X. 

That's it, neighbors, the 
BASIC Zap; a way to make 
BASIC remedy itself.• 

10 ' DOCKET CONTROL VERS. 4, 0X 1 6K LEVEL II BASIC 4/28/80 
20 REM * COPYRIGHT 1980 BY J. STEWART SCHNEIDER * 
30 CLEAR1500 : Z8=3 : Z9=38:DIM D(200,2) :DIM AT$(Z9) :DEFINTP,C,X:DIM 

N$(200 ) :DIM C(200 , 2) :FORX=0TOZ9:READAT$(X) :NEXT: REM ** Z9 = # 0 
F ATTORNEYS +l ** 
40 Ul$="1#,#ll#":U2$=" il . i## ": HD$=" I ND . NO . JUDGE/NO , ARRA 
IGNED B/P DUE TRIAL DATE ============================ = 
====== = = i== = = = == = = = ==== = =======II 
50 Jl$=" (ASB . ) ":J 2$ =" (SIN,)" :REM ** Jl$ & J2$ ARE THE JUDGES' NA 
MES 
60 ' TAPE I/0 DRIVER 
70 TAPE%=l:CLS: I$= "READING: ":INPUT"REWIND DATA TAPE, PRESS PLAY 

ONLY , THEN TAP <ENTER> KEY";A$:POKE17935 , 137 :POKE18106 ,137:POKE 
18277, 137: INPUTl-1 , F: GOT090 
80 INPUT" REW IND DATA TAPE , ERASE , PRESS PLAY & RECORD THEN TAP < 
ENTER>" ; A$: PRINTl-1 , F 
90 TAPE%=TAPE%-l :CLS:PRINT@405 ," THERE ARE";F;"CASES IN THE FILE" 

100 FORX=lTOFSTEP7: PRINT@46 9, I$; X; "TO " ; X+6 
110 PRINT# -l,D(X,l) , D(X,2) ,D( X+l ,l ) , D(X+l,2) , D(X+2 ,l ) ,D(X+2 , 2 ) , D 
(X+3 ,l ) , D(X+3 , 2) ,D( X+4 , l) , D(X+4 , 2) ,D( X+5, l) ,D(X+ 5 , 2) , D(X+6 , l) ,D( 
X+6 , 2) 
120 NEXTX 
1 30 FORX=l TOFSTEP7 : PRINT@469 , I$ ; X; "TO "; X+6 
140 PRINTi -1, C(X ,l ) , C( X, 2) , C(X+l,l) ,C(X +l, 2) ,C (X+2 ,l ) , C(X+2,2) , C 
(X+J ,l) , C(X+3 , 2) , C(X+4 , l) , C(X+4 , 2) ,C(X+5 ,l ) , C(X+5,2) , C(X+6 , l) , C( 
X+6 , 2 ) 
1 50 NEXTX 
l 60 FORX= l TOFSTEP7 : PRI NT@ 46 9 , I$; X; " TO"; X+6 
170 PRINT# -l, N$(X) ,N $ (X+l) , N$(X+2) , NS(X+J) , N$(X+4) , N$(X+5) ,N $ (X+ 
6) 
1 80 NEX'rX:I F PEEK( l7935)=137 THEN POKE 17935 , 17 8 :POKE 1 8106,l7 8:PO 
KE18277 ,178:I$= "WIUTING: " 

10 CLS: CLEAR17 5 
20 DIM A( 10) 
3 0 FOR X=l T010 
40 READ A(X) 
50 NEXT X 

Program Listing 3 

60 DATA 128,256 , 38 4, 51 2 ,640,768,896, 1024 ,1152,1280 

70 FORX=lT010 
80 A(X)=A(X)*2 
90 NEXT 
100 GOSUB 1 0000 
110 PRINT" DATA NOW UPDATED" 
1 20 LIST60 
130 END 
10000 N=PEEK(l7130)*256+PEEK(l7129) 
10010 LN=PEEK(N+3 ) *256+PEEK(N+2) :IF LN >60 THEN STOP 
10020 IF LN060 THEN N=PEEK(N+l) *256+PEEK(N) :GOT0100 10 
10030 E=PEEK(N)+256*PEEK(N+l) -2:AV=E-N- 5 
1 0040 P$= "":FORX=lT0 10:P $ =P $+STR$(A (X))+",": NEXT 
1005 0 L=LEN (P $) -l 
10060 FORX=lTOL 
10070 IF ASC (MID $(P$ , X,1))=3 2 THEN 1009 0 
1 0080 P l $=P l $+MID$ (P $ , X,l) 
1 0090 NEXTX : L=LEN (Pl $) :IF L>AVTHEN PRINT"TOO MU CH DATA":STOP 
10100 FORX=N+5TOE :POK EX ,3 2 : NEXT 
1011 0 FORX=lTOL 
1 0120 Q=ASC(MID$(Pl $ , X,l) ) 
1 0130 POKEX+N+5 , Q 
10140 NEXT:RETURN 

Program Listing 4 



Joseph Hesse 
353 West Church St. 
River Falls, WI 54022 

Have you been getting 
more disk input/output er­

rors recently? The problem may 
be due to a dirty read/write 
head in one of your disk drives. 
No matter how good your drives 
and diskettes are, if the heads 
are di rty the signals to and from 
the computer will be affected. 

One way to clean the heads 
is to partially disassemble the 
drive to expose the read/write 
head. This should only be done 
by a qualified technician. 
· Fortunately, there is a better 

way. Use a disk drive head 
cleaning diskette. It looks ex­
actly like an ordinary diskette 
except it has a cleaning surface 
that rotates in place of the 
magnetic disk. Moisten the 
cleaning surface with the solu­
tion that is supplied with the 
head cleaning diskette and in-

UTILITY 

Hey all you heads, it's time to clean up your act! 

sert it in the drive. Turn on the 
drive for about half a minute or 
so and that's it-the head is 
clean. 

Head cleaning diskettes are 
available in computer stores 
and are advertised in computer 
magazines. I use the 3M com­
pany's (the Scotch tape people) 
diskette. It is easy to apply the 
cleaning solution on those and 
there are printed boxes on the 
diskette that can be checked 
off after each use-up to 15. 

Suppose you have the 3M 
head cleaning diskette or a 
similar product. You moisten 
the cleaning surface and insert 
the diskette so that the ex­
posed surface faces the red in­
dicator light and is towards the 
rear of the drive. Now, we need 

a program to get the disk drive 
motor to turn on and the head 
to load against the c leaning 
surface. 

The Head Cleaning Program 

Carefully key in the following 
Basic program. Run the pro­
gram; it will ask which drive you 
want to use. At this point you 
should take the diskettes out of 
every drive that you plan to 

Head Bright 

clean. Now enter the appropri­
ate drive number (0, 1,2,3). The 
program will prompt you to in­
sert the moistened cleaning disk­
ette and (enter). 

To use the cleaning surface 
most ef fectively , the program 
starts the head at the outer­
most track and moves it toward 
the center. While the head is be­
ing cleaned, the program tells 
you what track the head is over. 
After the head is cleaned , you 

have the option of starting over 
so that another head may be 
cleaned. 

The program listing is for a 
TRS-80 with two drives. If you 
have three or four drives 
change the value of N in line 
130 to 3 or 4 and change the 
prompt ~ng message in line 160. 
If you have only one drive, 
delete lines 160 through 190 
and change line 130 to read 130 
N=2 : T=O : D=1. • 

100 REM DISK HEllD CLEANING PROGRAM FOR TRS- 80 MODEL I. 
110 REM TO BE USED WITH 3M HEllD CLEANING DISKETTE OR SIMILAR PRO 
DUCT , 
120 DEFINT A-Z 
130 N=2 : T=0 
140 CLS : PRINT CHRS ( 23); 
150 PRINT@l36 , "** DISK HEAD CLEAN ** " : PRINT 
160 LINE INPUT "WHICH DRIVE? (0 ,l ) " ;AS : PRINT 
170 IF LEN(AS)=0 OR LEN(ASl>l THEN GOTO 1 50 
1 80 D=ASC(AS) - 48 : IF D<0 OR D>N-1 THEN GO TO 150 
1 90 D=INT(2[D + 0 , 5) : REM [=UP ARROW 
20 0 PRINT"INSERT CLEAN ING DI SKETTE , THEN " : PRINT" PRESS ENTER , " 

210 AS=INKEYS : IF AS<>CHRS(l3) THEN GOTO 210 
220 POKE 14304 , D 
230 POKE 14316,3 : GOSUB 340 
240 PRINT@576, "HEllD OVER TRACK "; PEEK ( 1 4317) 
250 FOR J=l TO 9U : POKE 1 4304 , D : NEXT J 
260 IF T=34 THEN GOTO 290 
270 POKE 1 4316,83 : GOSUB 340 
280 T=T+ l : GOTO 240 
290 IF (PEEK(l4316) AND 1 28) <>128 THEN GOTO 290 
300 PRINT@704, "REPEAT PROGRAM? (Y OR N)" 
310 AS=INKEYS : IF AS="" THEN GOTO 3 1 0 
320 IF A$= " Y" THEN GOTO 1 30 
330 IF AS= " N" THEN END ELSE GOTO 3 1 0 
340 IF (PEEK(l43 l 6) AND l ) =l THEN GOTO 340 ELSE RETURN 

Program Listing 1 
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EDUCATION 

This program is like a game. 

Analogies 

Damon L. Spencer 
33 Steppingstone Road 
Dover, NH 03820 

I'm a high school student at 
Oyster River in Durham, NH. 

At our school , we have a small 
computer room containing a 
single Level II 16K TRS-80, and 
a dual terminal BK PDP-8/E mini 
for beginners. 

gram that combines the speed 
of a computer with the logistics 
of analogy quizzes. ANAL0-80 

allows a teacher (or anyone 
else), to create a module con­
taining a set of 20 analogies 

10 CLS:RESTORE 
15 DIM B2(20) 

Proqram Listing 

20 FOR V3=15360T016383 
30 POKEV3,191 
40 NEXTV3 
50 FORA1=1T0126 
60 RESET(Al,l):RESET(Al,46) 
70 NEXTAl 
80 FORA2=1T046 

and present them to a student, 
friend, etc. The program ran­
domly selects an analogy from 

Lisa Ogden, a senior, de­
veloped an educational, hands­
on Basic computer literacy 
course, and ran it using select 
students from the fourth grade 
of an elementary school. 

90 RESET(2,A2):RESET(3,A2) :RESET(l24,A2):RESET(l25,A2) 
100 NEXTA2 

ANAL0-80 is a program I 
created to aid in the education 
of these students. 

ANAL0-80 is a Basic pro-
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110 PRINT@347,"ANALOGY #1"; 
120 FORA3=1T0500:NEXTA3 
130 PRINT@409,"CUSTOM MADE FOR"; 
140 FORA3=1T0500:NEXTA3 
150 PRINT@471, "MASTWAY ELEMENTARY";; 
160 FORA3=1T0500:NEXTA3 
170 PRINT@536,"BY DAMON SPENCER"; 

Program continues 



the module, records its code 
number, and presents the 
analogy to the user. The user 
selects what he or she thinks is 

the correct answer (from a 
group of four displayed), and in­
puts the corresponding letter. 
The computer checks the in­
putted answer against its 
record of proper answers, then 
places the following display at 
the bottom of the video 
monitor: Right= 1 Wrong= 0. 

If the inputted answer is cor­
rect, " Right " will flash seven 
times. If the answer is incor­
rect, "Wrorig" will flash. 

As analogies are presented, 
the code number for that 
analogy Is recorded . As each 
analogy is brought out of the 
module, its code is checked to 
the list of previously picked 
analogies. This subrout ine 
assures that no analogy is used 
twice, and that the sequence in 
which the analogies are 
displayed is random. 

After all analogies have been 
presented, the computer clears 
the screen and draws a bar 
graph which shows the user's 
score against the best possible 
score. 

Some unique features which 
could be added to ANAL0-80 
are: 

• a subroutine to allow the creation, 
saving and loading of individual 
modules without reload ing the entire 
base. This subroutine would involve 
the use of the 'Print# - 1' and 'Input# 
-1' commands. 

• the For ... Next loops which regulate 
the length of the modules can be 
changed to allow for longer or shorter 
modules. This can be especially useful 
if used in conjunction with the above 
feature, whereas the length of the 
module being inputted is given as the 
first piece of data from the load off the 

cassette. 

• The user can be given more than 
one chance lo guess the correct 
answer if the first answer was wrong . 

DATA #17 
PROBLEM #5 

WING IS TO BIRD AS FIN IS TO . 
A) SHIP 
B) ROBIN 
C) WATER 
D) FISH 

ANSWER? 

RIGHT=3 WRONG=1 

Fig. 1. 

• scores may be saved on a data 
cassette so tpat a teacher may plot 
the students ' advancement. 

Fig. 1 shows the video mon­
itor display during an analogy. 
Fig. 2 shows how to organize a 
module and individual an­
alogies so the computer can 
read them. This is a bare listing 
without any of the above fea­
tures added. I leave the chal­
lenge to you. 

If you discover another 
feature or have any ideas about 
this program, I would appre­
ciate a listing or a taped copy 
so that I may keep up with new 

versions of ANAL0 -80. I would tional programs to use in our 
also appreciate other educa- computer literacy program. • 

200 DATA "WING IS TO BIRD AS FIN IS TO .. . " ," A) SHIP'',"B) ROBIN" ," C) 
WATER","D) FISH" ," D" 
Explanation: Data line 200 contains one analogy of the module (in th is case, 

analogy 5-see sample 1). The first piece of data is the unfin ished 
analogy. The second piece of data contains choice A, etc. The last 
piece of data (in this case 'D') is the correct answer to the analogy. 
The answer to th e analogy on line 200 wou ld be FISH (D). 
Only one analogy , comp lete with choices and answer should be 
on each program line. This allows you to quickly correct a mistake 
without searching through piles of data. If, while runn ing 
ANALO·BO, you see an error in the presentation or answer. quickly 
look at the screen and jot down the Data Number. Break out of the 
program, list it, and when you come to the data section, simply 
count down the appropriate number of I Ines to the analogy. 

Fig.2 

Word Processing? You need a 

SPELLING CHECKER 
This is an e:<al'lple of a te:d being checked b~ 

HEXSPELL. The te:·:t scrolls LIP the screen as it is ched.ed. When 
an error is detected, ~01_1 have three choices. 

1l REPLACE the incorrect word. The replacet1ent word 
is INSTANTLY RE-Cl£Ch.'£D for correctness, then inserted in the 
text. 

2> The word is correct, leave it as it is. 
3> Leave the word as it is, AND tell HEXSPELL to 

LEARN this word for fut1.1re reference, with just one ke~stroke. 
Your doc1.1Ment is read~ to print as soon as HEXSPELL 

is finished. The word in error e.g. Jt 

WORO IN El\'ROR: Missta~.e 
COOINUATION : is shown in conte:·:t, including continuation 

PRESS: R> REPLACE WORD Sl LEAVE AS IS U LEARN WORD 

HexsPeLL 
· · sneaky · 

zaps those $~ae~y- typos 
HEXSPELL shows you the errors right where it finds them, 
then instantly checks your corrections to make sure they ARE 
correct! When HEXSPELL is finished the corrected docu­
ment is ready for printing. HEXSPELL comes with a 20,000 
word lis t, with room for 8000 more! Just one keystroke 
teaches HEXSPELL a new word . You can even clear the 
memory and teach HEXSPELL a complete new language. 

Programs, wordlist & manual $69us. Manual 011ly $12. ~ j. I 
Requ ires 48K TRS-80 Mod I wi th. 2 Drive. & TRSDOS. . G __ _l . 
Tested against Sc ripsi t & Elect ri c Penc il , shou ld work with most word processors. 

TRS·BO. Scrips it are trademarks ol Tandy Corp. 
Elec tr ic Pencil is a trademark o f Michael Shrayer So ftware. 

_..~HeXAGON 
••w SV&TeMS 

P.O. Box 397, Station A ,,...12s 

Vancouver, B.C. Canada V6C 2N2 
Telephone (604) 682·7646 
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MODEL Ill ' TAPE EDITOR/ ASSEMBLER 
Run Radio Shack 's Tape Editor I Assemb ler 

(EDTASM) for Model I on the Model 111 using our 
ASPTCH. Simply load EDTASM. then load ASPTCH 
and run (single load possible). All EDTASM ieatures 
supported plus: 

· Full Model I source tape compatibility. 
·Assemble directly to memory or to tape. 
· Execute your object and return to EDTASM. 
· Change cassette speed while in EDTASM. 
· Verify source tape after "W" command . 
• Display and edit memory. 
· Recover from reset without tape re-load. 

Requires TRS-8D* Model Ill 16K and up. Also 
available Model I ASPTCH (spec ify) and other Model 
Ill software products. 

Send check or money order for $17.95 for ASPTCH 
tape and detailed instructions to: 

BYTE MISER SOFTWARE 
720 W. Haven Blvd. 

Rocky Mt .. N.C. 27801 v455 

' 

*TRS-80 is a trademark of TANDY corp. ..... ____________ __. 

CHURCH DONATIONS 

TRS-80 MODELS I &. II 

Manages, stores and reports on the 
offerings made by a church congrega­
tion . 

Model I handles up to I 000 members 
and 4 categories of offerings. Operates 
under TRSDOS 2.3 or Newdos. $125.00. 

Model II handles up to 3000 members 
and 15 categories of offerings. Includes 
Mailing list and operates under TRSDOS 
2.0. $175 .00. 

CUSTOM DATA 
P.O. Box 1 066 
Alamogordo, NM 8831 O 
Phone(505)434-1096 

...-412 

TRS-80* COLOR Computer 

BORED 
with SLOW Cassettes 

Put your BASIC program into 
a ROM CARTRIDGE. Instant 
run at power-up! More data 
space! IT'S EASY! Send us your 
program on cassette and we'll 
quickly return it in a ROM 
CARTRIDGE. 

Prices start at $45.00 
(Quantity Discounts Available) 

f;gen 

Srstems 

...-510 

P. 0 . Box 10234 
Austin, Texas 78766 
(512) 837-4665 

-Assembly Language Rom Cartridges 
-Custom Programming Services 
TRS*-80 is a trademark of Tandy Corp. 
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Program con tinued 

180 FORA3=1T0500:NEXTA3 
190 PRINT@606,"0RHS"; 
200 FORA3=1T01200:NEXTA3 
210 CLS 
220 PRINT@465,"SEE TEACHER FOR INSTRUCTIONS" 
230 FORA4=1T01100:NEXTA4 
240 CLS 
250 PRINT"HELLO ! ! WHAT IS YOUR NAME " ;: INPUTA$ 
260 CLS:PRINT"THANK YOU ";A$;" !I LET'S START • •••• ":FORX=lT0800: 
NEX'.l' 
270 CLS 
275 FOR B=l TO 20 
277 RESTORE 
280 IF B=20 THEN 289 
285 GOTO 305 
289 X=0 
290 FOR Bl=l TO 20 
295 IF B2(BlJ<>Bl THEN Cl=Bl 
300 NEXT Bl:GOTO 330 
305 LET Cl=INT(RND(l9)+1J 
306 IF Cl >20 OR Cl<l THEN 305 
310 IF B2(ClJ>0 THEN 305 
320 B2(ClJ=Cl 
330 FOR K=0 TO (Cl-lJ 
335 READ Dl$,D2$,D3$,D4$,D5$,D6$ 
340 NEXT K 
365 READ El$,E2$,E3$,E4$,E5$,E6$ 
390 PRINT@0,"PROBLEM #";B 
400 PRINT@64,"DATA #";Cl 
403 J7=64-LEN(El$J 
404 J8=FIX(J7/2) 
405 J9=J8+191 
410 PRINT@J9,El$ 
420 PRINT@330,E2$ 

430 PRINT@394,E3$ 
440 PRINT@458,E4$ 
450 PRINT@522 ,E5$ 
460 INPUT"YOUR ANSWER ";E7$ 
470 IF E7$=E6$ THEN M=M+l ELSE N=N+l 
471 GOSUB 640 
475 E7$="" 
480 CLS:NEXTB 
490 CLS:PRINT@470,"AND NOW YOUR SCORE ••• " 
500 FORX=lT01100:NEXTX 
510 CLS 
520 PRINT@20,A$;"'S GRAPHIC RESULTS" 
530 PRINT@840,"RIGHT=";M:PRINT@860,"WRONG=";N 
550 PRINT@434,"B":PRINT@498,"E":PRINT@562,"S" 
560 PRINT@626,"T" 
570 FORX=0T0102:SET(X,12) :SET(X,35):NEXTX 
580 FORY=l3T017:SET(l01,Y):SET(l02,YJ :NEXTY 
590 FORY=34T030STEP-l:SET(l01,YJ :SET(l02,Y) :NEXTY 
610 FORX=0TO((M*5)-2) 
620 SET(X,21J :SET(X,22J :SET(X,23J 
630 NEXT X 
633 FOR T=l TO 2000:NEXT T 
635 GOTO 900 

GOSUB 650 
IF E7$=E6$ THEN GOSUB643 ELSE GOSUB646 
RETURN 
FOR V9=1 TO 9:PRINT@840," 

FOR V6=1 TO 040:NEXTV6:PRINT@840,"RIGHT" 
FOR V6=1 TO 040:NEXTV6:NEXT V9:RETURN 
FORV9=1 TO 9:PRINT@B60," II 

FORV6=1T0040:NEXTV6:PRINT@860,"WRONG" 
FORV6=1 TO 040:NEXTV6:NEXTV9:RETURN 
PRINT@B40,"RIGHT=";M:PRINT@860,"WRONG=" ;N:RETURN 
PRINT@B67,"<ENTER> WHEN READY:"; 
IFINKEY$=""THEN670 
CLS:GOT02000 
DATA "","","","","", 111

' 

640 
641 
642 
643 
644 
645 
646 
647 
648 
650 
660 
670 
680 
690 
700 DATA "FLY IS TO SPIDER AS MOUSE IS TO","AJ RODENT", 

"BJ CAT", "C) RAT", "DJ ANIMAL", "B" 
710 

720 

730 

740 

DATA "LOUD IS TO THUNDER AS LARGE IS TO","A) MONKEY", 
"BJ MIDGET", "C J WHALE", "DJ COAL", "C" 

DATA "PETAL IS TO FLOWER AS FUR IS TO","AJ COAT", 
"BJ RABBIT","C) WARM","D) WOMAN","B" 

DATA "WEEK IS TO DAY AS DAY IS TO","A) MONTH", 
"B) SECOND", "CJ HOUR", "D) NIGHT", "C" 

DATA "AIR IS TO SUFFOCATION AS FOOD IS TO","A) STARVATION" 
"BJ INDEGESTION", "CJ ENERGY", "D) LIFE", "A" 

Program continues 



TEXAS COMPUTER SYSTEMS TEXAS COMPUTER SYSTEMS 
Offers Lowest Prices on Offers Lowest Prices on 

Color Computer 
4K Level I $329 
16K Level I $439 

With TCS Memory: 
16K Level I $369 

16K Extended Basic $489 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 

Pocket Computer & 
lnterf ace $ Call toll free 

We ha,. all Rad io Shack computen and accessor­
ies. and a number of other brand computer items. 
Call us for yoor specific needs and c•t a CO!>J of our 
cataloe. 

Epson MX-80 
$Call 

Letter qua lity matrrx similar to Line Prrnter IV & 
Centronics printer but has full sollware control of 
40. 80. 66 or 132 columns. 80 cps bidirect ional 
tractor feed. disposable printhead. $300 less than 
nearest competitive printer . Lists $645. Our price 
incluqes cable EPSON MX-80 

PRINTER DISKETTE SOFTWARE 
MACPLUS 549.95 
An Editor & Macro Assembler 
for Model Ill 

We supply patches for the Macro Assembler to 
make llfullyoperatlve on the Model Ill. Our new ed \lor 
Includes virtua lly all the featu res ol Radio Shack 's 
SCA IPSIT plus lhese features: direct entry of 
graphics : au to tab for entering Assembly language 
Instructions: lmbeddlng of commands for Justifica­
tion , centering , margin control. change pr nt types 
within text, elc . Also Included on the disk are : 
FORM/CMD - Prints formated copies of your docu­
ment to your specifications on your smart or dumb 
printer . 
MODIFY /CMD - A utility which allows assembly 
language program modification from patches delln­
ed In an ASCII patch file. 
MAC/BAS - A Basic program containing several 
ul ll ltles 10 aid In the preparation of source files . 

Those described above and seven other complete 
programs make this an excellent value . Please 
specify Model I or Ill system. 
Note: You must have, or purchase lhe Model I 
Mlcrosoll Macro Assembler Package (Cat . 
#26-2202) from Radio Shack . If you don't already 
have th is Item, we are oflerlng It ata special sale price 
In combination with the software package described 
above. Call for Information and our low sale price . 

ZAP Ill 519.95 
A super zap tor the Model Ill giving full sector and 

track access to any part at the TRSDOS diskettes. 
Jumps by tracks or sectors throughout the disk. 
Automatically goes to directory sectors of any disk 
with just one keystroke . Instant comparing of the 
same sectors on diflerent disks . Full menus. lists , 
and descriptions of commands are available at any 
point. Just press ~lear and all c_ommands and th~ir 
descript ions are listed. Copy drsk sectors. modify 
sectors. toggle between hex and ascii input of 
characters as you modify . 

This disk also Includes COPYIT /CMD. a utility 
program allowing the purchaser to make more than 
two back-up copies ot SCRIPTSIT or VISICALC for 
private use . Good insurance for your valuable pro­
grams. 

Specrar teature: the documentation inc1uoes a 
complete map of the location of all System Files on the 
Model Ill TRSDOS diskettes. Various patches also in­
cluded tog et rid ot errors in TRSDOS 1.- 1 and_1. 2 suc_h 
as the mysterious EOF set to 0 on coprng of fries. Th rs 
is a must purchase at $19 .95 . 

MACPLUS-2 539.95 
A Macro Assembler Utility Kit. 

Five programs tor one low pr i ce : 
RUN/CMD - A macro command proce sso r. 
SCREEN/CMD - Save video screen images to 
d i s k . 
RELOCATE/CMD - Allows dynamic relocation of 
orogram. 
PICMAC/CMD -Creates a screen ol information that 
can be converted to an assembly language module 
and then used to print the screen . 

A complete diskette wi th 6 complele files for use 
with your Epson MX-BO Printer .. 
ready to use . 

M/CMD - Send allot the Epson Prin ter commands SUGART DISK EXPANSION for the MODEL II 
to lhe printer directly from DOS or as part of an auto uses the same reliable drive units found in the Model II CPU itse lf . Allows matched drives lor re liable 
booting syslem. Set up the printer lrom DOS to the operations. Fast access time under CP/ M or TRSOOS. Fully compalable with all existing soltware . 
typestyle you want : then run the program. Ready liQhts show disk activity. Silver/ black paint matches Model II. The best drives avai lable tor less. 

BIGLETT /BAS - Produce large graphic letters on T · I C b' Sl 424 
yourpr1nterandscreen . Du mp1heletters1o pr1n1eror 1 Drive, Single Cabinet $849 2 Drives, np e a met 
to disk . Allows 3 different size letters to the printer. 1 Drive, Triple Cabinet 5949 3 Drives, Triple Cabinet $1899 
Program is menu driven . You may also cons truct large 
letter titles for MERGEing Into your basic program. Extra Drives $475 

EPSON/SUB · Merge th is small module into any .. _________ iiiiiiiiiiirii•rirrii-----------------1 
Basicprogramandthen issueanyof theprlnter com- CORVUS HARD DISKS for the TRS-80 $Call mands with a 2 lettercommand with letters represen· 

ting the purpose of the command . You need not refer ·-------------------------------.. back and forth to documentation . Extremely easy to 
use and makes using the prin ter much easier than FORTRAN-BO _ Suppor ts ANSI 66 plus many ex-
ever before . MICROSOFT tensions including MACRO -BO . Has library with 
JKL PATCH · This patches NEWDOS 2. 1 and BASIC-80 . Exlended disk Basic . long var iable manager. re locatable object compi ler. and li nking 
NEWDOS 80 so that the JKL lunclion will print the names. chaining . variable length records . ANSI com- loader. s•oo w/manua l. S30 manual only . 
TRSSO graphics while the printerremainsin the stan- patable, inlerpretalive version. S29• w/manu al. COBO L-80 · versl tillly gives Level 1 AN SI and mos I 
dard mode rather than the TRSBO mode. This allows 530 manual only . ot Level 2. Allows complele sequential. relative and 
all of the features ol the printer to be used but you can BASIC COMPILER - Same Basic language as indexed lile supporl with variable lile names . 
dump the screen to the printer at any time with all BASIC-BO except compiles Basic program into a STRING . UNSTRING . COMPUTE . VARYING / UNTIL. 
graphics . direclly executable . reloca1able machine language EXTEND. CALL . COPY. SEARCH . 3 dimensronal ar-

DEMO/BAS - A super tutorial program wilh hun- lile. Operates 3 to 10 times lasterthan regular Basic . rays . compound and abbreviated conditions . nested 
dreds ol REMs and hundreds of screen prompts that Includes Macro· BO Assembler. Specily Cf M or IF . Interactive screen-handling extensions . Com· 
teach you how easy it is to create miracles with your TRSDOS. S325 w/menuel. S30 menual only. patable assemler. linking loader. and reloca lable 
Epson MXSO prinler. library manager. S575 w/m enuel. S30 menual 

ARTICLE - A complete article aboul the Epson only. 

MXSOwithall sortsol tips . concepls . etc. lorgetting l-------------------------------"'I the most out ot you r printer. The intormation tor 
creating scheduling forms isa must for many of you . • I W'th TCS M 

DEFSTATE/SUB - A series ol one word printer Spec1a - I emory 
commands that can be merged into any Basic Pro-
grams lhal allow various automatic !unctions lo OC· * Model 111 48K 2 Dis ks 
cur . Print titles with graphic borders around 1hem 
wilh one word. Cenler any text with one command , uses proven MPI doves modrlied lor !lippy operation and 
etc Percom controller Limiled 90 day warranty Call lor 

$1895 

Special Price : All seven of the above details 

modules on one diskette or on tape (less .. --------------------------1 
JKL) for your Model I or Ill for only 

529.95. 
Or, take a $1 O discount if you buy this 

item with a purchase of the Epson 

MX-80 . 

The DOS Disk Library of Programs 
t ... :~rr &~nt prog1,m.1 lor NEWOOS&O, NEWDCIS 2 1, TRSDOS 

llAMAllT-A IUPtl d1rtc:IQl'Y ·1Nlnlt !'llnct p1ogram Pu1pe. t09Y, 
1trwne. ft · IONl\all. t it . Qu ltktywll ll rntnlmum typil'IQ Super g11pl'l1C 

;~w.a~~~r.:1~1 rnuter dlllCIDtV DI all lllu on 'f'OUI l!tllllY DI 
C1l1ktn11 . Muler lilt Is Nndltd on disk. not on memory, tor ITWI· 
~mspttd. Acceu anyllll ln2s.KOndl . UKtuppor1120Cldl1k · 
tltH . 32Katiout100T1kn \tS1tt11.n llou1 to run 1oo e11sk1n11111n.i 

~lllLD/Ul-A IUpef cllllnl ng lllt trlllion tditCll & u wnl>ltf 
lorHEWOOS80. \llfYIUI , NJY IOUll . RuclslflCll(l lts tablillg llln 
llOlllMAIL-Unlqut fWlrM malling hi Ill.I t stom i;i,t.1 by modifying 
=~ ttltll Fnl & tffldtnt tor PIOtTlf UMt wllll Ins ll'llln 100 

u .. 1Ll-Malnt.1!nt uceG1n11K«dt al auto g.u uM & compltte 
rtp0r11 on MPG. t it Also pr~s w ll'lllntenanca altrtt 

Model I or Il l Disk S39 .95 tor all 5 programs 

Printers 
Daisy Wheel II 

Model Ill 16K $849 
Model Ill 32K $979 
Model Ill 48K $1089 

With TCS Memory: 
Model Ill 32K $909 
Model 111 48K $969 

Model 111 32K 2 Disk RS232 $2100 
Model Ill 48K 2 Disk RS232 $2230 
Model Ill 32K 1 Disk $1729 
Model Ill 48K 1 Disk $1849 

•Payment : Money Order . Cashier's Check . Certitied 
Check . Personal checks take 3 wks . VISA. MC. 
add 3%. 

• Prices subject to change any lime . 
•No lax out-of-slate. Texans add 5% . 
•Delivery subject to availability. 
•Shipping extra . quoted by phone . 

TEXAS COMPUTER SYSTEMS ,/ 25 
PICBAS/CMD - Does the same but converts to a 
BASIC Program Module . Creates screens. menus , 
prompts . graphics . fast. It's like getting SCRIPTSIT $1695 
for hall price with other items and patches thrown rn 

Box 951, Brady Texas 76825 
For last. efficient service , we can air freight from Dallas 

to major alp near you . Call for information . lree. • \ • 1\ • 1\\ 
Specify Model I or Ill. \~ ~ ~ ~ ~ ~ 

~e(.. ~e(.. -r-'-e -r-'-e 
<(~,-r- «~'~ 9 «~' ~ ~ <(~' &) 

\>~e ~coi.~ \>~e ~rot>. \,.,~e ~,<::s\,.,~e ~~~ 
Toll Free Number 800-351-1473 

Texas Residents 915-597-0673 



IS YOUR M/CRQ TOO small? 

THEN 

IT 

S-100! 
Why the S· tOO (IEEE 696. 1) Bus Standard? 

• fl will turn your MICRO into a computer with the 
capab1/1ty of a MINI. 

• You add as much MEMORY asneeded(add 1. 
2 or more 64K RAM boards) 

• Add a bOard to give you as much HARD or flop­
py disc CAPACITY as you need 

e Add a high density COLOR-GRAPHICS board 
and much MORE! 

• These boards 1ust PLUG INTO your system­
prov1ded you have an S-100 mainframe and 
an interlace adapter from (OMPUTER Wif. 

• For TRS-80 Pet & others 

• From $95. mainframes from $31 0. Catalog $1 
(refunded with order) 

COMPUTER Wff ,,..19a 
INCORPORATED 

5620 1761h S treet S.W. 
l ynnwood. Washmgron 98036 

(2061 743-4336 

formerly HUH 

First In 
Its Class 

and 
Looking 

tor 
Work. 

TRS-80 Model I, II, Ill 

Five multiple regression proced ures 
(including stepwise, backward elimination, al l 
subset, and ridge), 24 transformations, com­
prehensive data base manager (with search 
and sort), descriptive statistics, hypothesis 
testing (7 tests), time series analysis (7 
models), random variate generation, disc rete 
probability distributions, sampling distribu­
tions, nonparametrics (5 tests). and com­
plete documentat ion. 

Complete package with manual - $125 
To order, send payment plus $2.00 shipping 
and handling to: 

Quant Syste:µis ,,.. 211 

P.O. Box 628 
Charleston, S.C. 29402 

803-571-2825 
S.C. residents add 4 % sales tax 

Overseas orders add $7 for shipping 
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Program continued 

750 DATA "CALF IS TO COW AS CUB IS TO","Al SCOUT","Bl BEAR", 
"Cl BABY","Dl WOODS","B" 

760 DATA "SUMMER IS Tb WINTER AS EVENING IS TO","Al SUNSET", 
"Bl COOLNESS","Cl MORNING","Dl D!\RKNESS","C" 

770 DATA "WORDS IS TO BOOK AS NOTES IS TO","Al PIANO", 
"Bl SONG", "Cl SCULPTURE", "Dl FRAGNANCE", "B" 

7 80 
, 

DATA "FISH IS TO FINS AS BIRD IS TO","Al FLY","Bl FEATHER" 
"Cl WINGS", "Dl PIGEON", "C" 

790 DATA "PIPE IS TO PLUMBER AS BOARD IS TO","Al MECHANIC", 
"Bl PROPELLER"; "Cl CARPENTER", "Dl LACQUER", ~C" 

800 DATA "WIRE IS TO ELECTRICITY AS PIPE IS TO","Al PEANUTS", 
"Bl OPERATION","Cl ROUND","Dl WATER","D" 

810 DATA "HORSE IS TO HERD AS MOUNTAIN IS TO","A) VOLCANOE", 
"Bl ROCK", "Cl HILL", "Dl RANGE", "D" 

820 DATA "SINKS IS TO ROCK AS FLOATS IS TO","Al LIGHT", 
"Bl WOOD", "Cl FLIES", "Dl DROWNS", "B" 

830 

840 

DATA "PARACHUTE IS TO PLANE AS LIFE PRESERVER IS TO", 
"Al FISH", "B) BOAT", "Cl WATER", "Dl CHEST", "B" 

DATA "ACT IS TO PLAY AS CHAPTER IS TO","Al PAGE", 
"Bl BOOK", "Cl LIBRARY", "Dl TITLE", "B" 

850 DATA "TRAIN IS TO LAND AS STEAMSHIP IS TO","Al LANE", 
"B) OCEAN", "Cl PLANET", "Dl CAPTAIN", "B" 

860 DATA "PIPE IS TO WATER AS ARTERIES IS TO","Al VEINS", 
"Bl BLOOD", "Cl BOILER", "Dl HEART", "B" 

870 DATA "COUNTRY IS TO ARGENTINA AS STATE IS TO","Al EARTH", 
"Bl ASIA","Cl BOSTON","D) IDAHO","D" 

880 DATA "MONTH IS TO MARCH AS SEASON IS TO","Al MAY", 
"B) SNOW", "C) SPRING", "bl FLOWERS", "C" 

890 DATA "SUBMARINE IS TO FISH AS AIRPLANE IS TO","Al AQUARIUM 

900 
910 
920 

","Bl BIRD", "Cl WING", "Dl HANGER", "B" 
CLS:RESTORE:CLEAR 
PRINT@465,"TO PLAY AGAIN,TYPE: RUN" 
PRINT:PRINT:PRINT:PRINT:PRINT:END 

FREE .-409 

your keyboard - interact directly with the 
screen. Why waste time typing? Use a 3-G Light Pen. 

• In hi s business, At Zenker of Zenker 
Dental labs in Penndel. Pennsy lvania 
uses our pens for dala entry. Larry 
Goodman of Lowell, Massachusetl s 
uses the pen lo select telephone 
numbers to be dialed by his computer. 
Thorwald Esbensen of Micro-Ed, Inc. in 
Minneapolis. Minnesota writes educa· 
lion software for the 3·G Light Pen. 
Swiss Ai r Dispatch at Kennedy Airport 
in New York uses our pens to speed up 
its business operations . Dr. Richard 
Kerns of East Carolina University in· 
coporates our pen in a demonstration 
with a voice syn thesizer to teach his 
students how to use computers. In Ho l· 
land. Johan Smilde uses a 3-G Light Pen 
to experiment with graphics. 

• These people have discovered the be· 
nel its o f usmg a 3·G L1gh1 Pen. 
Wouldn"t a 3-q L1gh1 Pen make your 
sys tem more versa tile and more lune· 
tional? Yes . ol course it would~ 

• Don 't Wait- order your pen today and 
rece ive : 

1) 3·G Light Pen 
2) Demonstra tion casse ttes {w1lh 

Professional TRS -80. PET and 
Apple) 

3) Sample program l1 stmg 
4) Complete documentation and 

rnstruclions 
5) Other Lrght Pen so ftware and 

games available. 

• NO ASSEMBLY NECESSARY. READY 
TO PLUG IN AND USE. 

• Complete documentalion so you can 
write your own program m BASIC. No 
machine language coding necessary. 

• Alt 3-G Proless1onal models plug into 
machine ports. Economy model plugs 
into casse tte and batteries are in ­
c luded. 

• DEALER PACKAGE AVAILABLE. 

r- - - - •Mail Coupon or Call Today for Immediate Delivery • - - - - , 

fl=. 3· G Company, Inc. Dept. M-80 
~ Rt. 3, Box 28A, Gaston, OR 97119 Remember. 3-G offers a JO·day 

(503) 662· 4492 uncon~i~~n~!~~~~y back 

D TRS-80 Economy D TRS·BO Prolessionar D PET Prolessional D Apple Prolesslonat 

D ~~~·:i~ or Ds~~d~~ Ill 537.95 538.95 

Yes, I want to make my computer more versatile. Rush me 3-G Light 
Pens. (Add $1.50 lor mailing and handling - $6.00 foreign.) 

Enclosed is: D check or money order D Master Charge D Visa • :IC 

Card No. Exp. date 

' NA E 

ADDRESS 

CITY ~TATE ZIP - ----

~------------------~ -------~ 



UTILITY 

Create Basic data statements from object code disk files. 

Richard A. Press, MD. 
493 American Drive 
Yardley, PA 19067 

If you'Ve been merging Assem­
bly program routines with 

your Basic programs by means 
of string packing, you have no 
doubt run into a bit of drudg­
ery-mainly, converting your 

object code from hexadecimal 
into decimal numbers ·to use in 
data statements. 

1 REM DATALINE/SBS 

This program will save you 
the trouble. It reads the object 
code right from the disk file you 
created with the editor/as­
sembler, and then creates a 
disk file of Basic data 
statements complete with line 
numbers, ready to merge into 
your program. Dataline was 
written with the help of the 
book, TRS-80 Disk And Other 
Mysteries by Harv Pennington. 

The program works as 
follows: First, establish the file 
names to be dealt with. Next, 
dimension an integer array to 

2 REM 12/0MBB 
! ~~~AR 1000 : CLS R. A:· P~ESS, M.D. 

5 FI$ = "" : LINE INPUT _" <FILE SPEC/EXT:DN> OF INPUT FILE? "; FI 
$ , , 
6 IF FI$ = "" THEN 5 ~-
7 LINE INPUT "<FILESPEC/'~XT:DN> OF OUTPUT FILE? " ; FO$ 
8 IF FO$ = "" THEN 7 
9 IF FI$ = F0$ THEN 5 
10 INPUl' "LINE NUMBER TO BEGIN WITH (0-60500) "; LN! 
11 IF NOT (LN! > 0 AND LN!<60501) THEN 10 
12 INPUT "INCREMENT LINES BY HOW MUCH"; IC\ 
13 IF NOT (IC~ > 0) THEN 12 
14 LN! = LNl-IC\ 
15 PRINT "OPENING FILE: "; FI$ 
16 OPEN "R", l, FI$ 
17 PRINT "OPENING FI LE: "; F0$ 
18 OPEN "O", 2, F0$ 
19 NB = LOF(l) * 256 
20 DIM A\(NB) 
21 FIELD 1, 255 AS A$, l AS 8$ 
22 FOR Z = 1 TO LOF(l) 
23 GET l 
24 FOR ZA = 1 TO 255 
25 K = K + l 
26 A\(K) = ASC(MID$(A$,ZA,l)) 
27 NEXT ZA 
28 K = K + l 
29 A•(K) = ASC(B$) 
30 NEXT ?. 
31 FL • 0 : Z = 1 : SW = -1 : K = 0 
32 IF A\(Z) <> 01 THEN PRINT" BAD LOAD." CLOSE END 

Dateline 80 

contain the object code as it is 
read from the object file. The 
object code is read in 256-byte 
segments and transferred from 
the buffer strings to the array 
as ASCII codes. When the end 
of the file is reached, the array 
is checked to see that the first 
byte is 01 (identifying it as an 
object code file, as opposed to 
a Basic file, for example, which 
would have a different first 
byte). The number of bytes to 
be loaded are then obtained, 
the address codes being 
skipped, and then your codes 

33 LO= A\(Z+l) 

are printed with data state­
ments into the output file in 
groups of seven. You can 
change the number of data 
statements per line by chang­
ing line 45. 

With this program, you could 
build a library of Dataline files 
of your favorite Assembly pro­
gram routines, ready to merge 
with your Basic programs. 

One thing to note: When you 
assemble your routines, add 
three zero bytes to the end of 
each program, to give a quit 
signal to Dataiine. • 

34 FOR ZA = 4 TO LD+l 
35 IF NOT (SW = -1) THEN 37 
36 GOSUB 500 
37 IF NOT (A\(ZA+Z) = 0) THEN 41 
38 IF NOT (A\(ZA+Z+l) = 0) THEN 41 
39 I~ NOT (A\(ZA+Z+2) = 0) THEN 41 
40 FL = -1 
41 IF NOT (FL <> -1) THEN 55 
42 PRINT USING "Ill"; A\(ZA+Z); 
43 PRINTl2,USING"lll";A\(ZA+Z); 
44 K = K + 1 
45 IF NOT (K > 6) THEN 50 
46 K • 0 : SW = -1 
47 PRINT 
48 PRINTt2,"" 
49 GOTO 52 
50 PRINT","; 
51 PRINTl2,","; 
52 NEXT ZA 
53 Z s:: Z + LD + ~ 
54 IF Z => NB THEN FL = -1 
55 IF NOT (FL = -1) THEN 32 
56 IF NOT (SW = -1) THEN 58 
57 GOSUB 5au 
58 PRINTi2 , -1 
59 PRINT -1 
60 CLOSE 
61 END 
5 0 0 LN I = LN I ·' IC\ 
501 PRIN'l'l2, Ltil; "DATA A; 
502 PRTNT LN ! ; "DATA "; 
503 SW = 0 
504 RETURN 

Program Listing 
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TUTORIAL 

A hybrid language for programmers who need structure in their lives. 

Ba seal 

Richard C. Metzler 
9512 Mesa Arriba Court NE 
Albuquerque, NM 87111 

Does it depress you when 
you read articles which 

criticize Basic? Unstructured, 
not self-documenting, and bad 
subroutine procedures are 
some of the epithets hurled at 
Basic by the supporters of 
Pascal, C and other structured 
languages. Would you like to 
use a Pascal program but find 
yourself stymied by the lack of 
While and Repeat commands? 

Bascal 

We can introduce some new 
commands into our familiar 
Level II Basic which, together 
with some new programming 
techniques, turns Basic into a 
structured language. I have 
christened this new dialect of 
Basic "Bascal". 

But why not just buy a com­
mercial tape or disk of Pascal? 
Well, the tiny versions restrict 
you to integers and cripple your 
string-handling capabilities 
while even the big 32K and disk 
versions don't provide double 
precision. I hate to give up the 
sophisticated string-handling 
and double-precision arith­
metic of Level II. Also it's a 

nuisance to learn new names 
for old commands. 

On the other hand, it is no 
longer in dispute that struc­
tured programming is easier to 
read, debug and change. Once 
you are used to it, it's even 
easier to write the program 
from the start. Let's look at 
some of the good features of 
structured programming and 
see if we can incorporate them 
into Basic. 

Self-documentation 

Self-documenting is one of 
the jargon words applied to 

of A or B. We can already do 
this in Level II if we are careful 
to avoid two problems. The first 
occurs when we embed a 

Another aspect of self­
documentation is the sub­
routine (Pascal procedure) 
name. The Basic line GOSUB 

reserved word in our variable 5000 just doesn't cut it com­
name. For example TOTAL in- pared to GETNEXTENTRY or 
stead of TTAL would give us a DISPLAYRESULTS. Here's how 
syntax error because of the we can incorporate this desir­
reserved word "TO" and COST able feature into our Basic pro-
bombs because of the COS 
function. One way to minimize 
this is to omit vowels so that 
the resulting name is 
recognizable but unlikely to be 
in the reserved word list (it 
doesn't work for CMD however). 

The second problem is due to 

grams. 
Instead of GOSUB 5010, we 

replace the line with T$ = 
"PRINTTABLE":GOSUB9. At 
line 9 we find the heading for 
our subroutine table. 

9 
REM•••• SUBROUTINE TABLE•••• 
10 
:IF T$ = "FINDNEXTENTRY" THEN 

X=Y+7 

"We can introduce some new 
commands into our familiar 
Level II Basic which . .. turns 

Basic into a structured language. 

:PRINT X,Y ... etc. 
:RETURN 
20 
:IF T$ = PRINTIABLE" THEN 

:FOR N=l TOK 
:PRINT N,X(N); 

:NEXT 
:RETURN 

I have christened this new 
dialect of Basic 'Bascal.' " 

The idea should be clear 
from this example. Each sub· 
routine is written out before the 
main program. When the main 

structured languages. One 
aspect of this Is self-explan­
atory variable names such as 
TTAL for total instead of X or Y 
and BLNCE for balance instead 

program (or another sub­
routine) calls a subroutine, the 

the fact that Level II recognizes computer goes to line 9 and 
only the first two characters. searches down until it finds a 
We have to be alert to avoid match for T$ and then executes 
designating the same variable that subroutine. At the end of 
with two different names. the subroutine list we put in the 
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6 w ays to g ive 
your TRS-80* a 

EASYTRAK 1m 

KEEP YOUR SALES CURVING UP­
WARD WITH EASYTRAK 1m , a powerful , 
all -purpose activity tracking system . User­
specified options enable you to m onitor 
sales activity by territory . p rodu ct lin e. 
salesman. or by combinations. Can 
monitor inquiries. sa les calls and order 
booking. Producti on activity (by shift, by 

product. by day, by tea m , 11] 
etc. ), sp ending o r in -
come activity are simple · 
to set up with EASY-
TRAK tm. Extensive video 
displays make available 
individual. group or total summaries, rela­
tive averages. and percentage data all at the 
touch of a button. Use of an 80-column 
printer is optional. 

MODEL I/Ill S 125 
MODEL II $1 50 

+ GENERAL LEDGER 

SLICE OUT MORE PROFIT by using 
+ General Ledger to monitor your financial 
status. Features include fully-flexible finan ­
cial statements. both budget and last year 
co m pa ri so ns. spec ial re po rt op t io ns. 
monthly and quarterly trial balances. man­
ual and/ or automati c journal entries all with 
extensive audit trail s. You structure the 
chart of accounts with up to 5 digit account 
numbers. 

MODEL I/Ill 
MODEL II 

$325 
$350 

+PLUS 
Exhaustive research and professional standards 
bri ng you the best in business software. 

+ ACCOUNTS RECEIVABLE 

PUT MORE CA SH IN 
YOUR BANK A C­
COUNT with + Account 
Receivab le's many col­
lec tion/ credit features. 
inc luding averag e pay­
m ent days. aging 
schedule and statements. 
Open-item system records sales activi ty 
th is year and last. optional automatic dis­
counts and salesman assignment. Cash re­
ceipts and A/ R adjustments feature exten­
sive on- line va lidation. And. yes. +- Accounts 
Receivable handles the pesky new 9-dig it 
zip code. Other optional features include 
service charges to se lective customers: 
partial and "on-account" payments. Posts. 
at your op ti o n . to General Ledger. 

MODEL I/ Ill $325 
MODEL II $350 

+ FIXED ASSETS 

A POWERF U L SET O F TOOLS TO 
CALCULATE and monitor fi xed asset ex­
penditu res. book and tax depreciation. in­
vestment tax credit. etc. Will even forecast 
future dep reciatio n for you. (Handy at 
budget time') Code structure enables you 
to classify assets by departments. bu ildings, 
groups or other categories. Handles seven 
depreciation methods. Can post to + Gen-

eral Ledger for you . ~ 

MODEL I / Ill $325 == 
MODEL II $350 -~ 

+ACCOUNTS PAYABLE 

FUNNEL THAT STACK OF BILLS into 
+ Accounts Payable system and create an 
orderl y. m anageable flow of vendor his­
tories. cash requirements forecasts. check 
reg isters and checks. aging schedules. etc. 
Will accept manual checks. 
reversa ls. and adjustments. 
Pay by selected vendor. in ­
vo ice. du e date. di scount 
dates. and optionally post di ­
rectl y to yo u r + Genera l 
Ledge r. Su p po rts 5 -d ig it 
vendor numbers. 

MODEL I/Ill 
MODEL II 

s250 
SJOO 

+ PAYROLL 

~ 

$ 
$ 

KEEP YOUR EMPLOYEES HAPPY and 
smiling with prompt. accurate and profes­
sional payroll records. Will handle weekly. 
biweekly. semimonthly. monthly payrolls. 

produce checks. check 
registers. labor reports. 
earnings reports. Form 
941 's. w 2·s . etc. Can 
handle fi xed/ voluntary 
ded ucti o ns. ho url y/ 
sa lary em p loyees. 

bonuses. city and state taxes. etc. Easy to 
use and update tax tables. Automati c 
+ General Ledger posting. 

MODEL I/Ill 

MODEL II 

$325 

$350 

SPECIAL! All of the above: MODEL I/ Ill s12so MODEL II $1500 

V/~ -1 -

+PLUS SOFTWARE comes to you feature-packed from on-line validation to 
machine-language file hand ling. Extensive documentation and thorough installa­
tion guide accom pany each order. All systems are furnish ed on disc. Source code 
is included. Texas residents add 5% sa les tax. 

+PLUS 
To order, call TOLL-FREE 24 hours 
1-800-528-6050 EXT. 1562 

PLUS COM PUTER T ECHNOLO GY INC ..- 131 
POST OFFICE BOX 11 52 

Dealer inquiries invited 

·TRS-80 is a re91slered trademark of Tandy Corp. 
· f.ASYTRAK is a trade mark of Plus Com puter Tech . Inc. (In Arizona, 1-800-352-0458 Ext. 1562) ANGLETO N TEXAS 77515 17131 849 1108 
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statement 'PRINT "SUBROU­
TINE NOT LISTED": STOP'. 
This tells us if we try to call a 
subroutine which is not listed 
because of a typing error or 
some other problem. 

Another feature of the pro­
gram fragment I would like to 
point out is the use of indenta­
tion. In Basic, indentation is 
very valuable in showing the 
meaning of a program but is ex­
pensive in memory space if you 
use only one statement per 
line. I suggest using the down­
arrow to format your programs. 
If every line number is im­
mediately followed by the line 
feed resulting from a colon 
followed by a down-arrow, it 's 
clear that we can arrange it so 
that all commands start in the 
second column, except those 
that are indented three or six or 
more spaces. The first column 
will contain only line numbers, 
spaces or colons. The memory 
price we have to pay for this is 
minimal-one byte for each 
down arrow and one for each 
space of indentation. I was very 
disappointed to discover that 
tabbing with the right arrow 
doesn't save any more bytes 
than just spacing with the 
space bar. Even so, this tech­
nique Jets you format a 
250-character line at minimal 
cost in memory. 

" All this is helpful", the 
Pascal prophets might say, 
"But what about the lack of a 

s275 

While or Repeat ... Until com­
mand and what about all those 
hard-to-follow GOTO state­
ments?" We respond to this by 
inventing the required com­
mands and renouncing the use 
of GOTOs and even GOSUBs 
except for the GOSUB9 which 
takes us to the subroutine list. 

Inventing Commands 

Computer scientists have 
shown that GOTO commands 
are completely superfluous if 
the language has the While , 
Repeat . .. Until and If ... Then 
. . . Else commands. We need 
only invent the While and 
Repeat . . . Until commands. 
This can be done by using logic 
commands to adapt the For . .. 
Next loop to our needs. 

The following set of lines 
gives us a Repeat ... Until : 

FORA= 1T01 

: .. (statements) 

:A = -(condltlon):NEXT 

It sure looks like a funny For 
loop doesn 't it? Why would we 
bother to go from one to one? 
To see that there is method in 
·this madness let 's look at the 
final condition which will 
typically be something like 
K>O, A$= B$ or Q = 5. For all of 
these statements Level II Basic 
returns a - 1 if the y are true 
and a 0 if they fail to hold. Thus, 
if the condition holds, R 
becomes - ( -1) and Next in-

crements it to 2 which causes 
us to exit the For ... Next loop. If 
the condition does not hold R 
becomes O and the Next makes 
it 1, causing us to return to the 
For statement and execute the 
loop again. Thus we repeat the 
statements inside until the con­
dition is true. 

It's true that we could 
achieve the same effect with a 
conditional GOTO but this in­
volves using line numbers. The 
above method also has the ad­
vantage that it will work in the 
middle of one numbered line 
consisting of many state­
ments. Level II Basic remem­
bers where the For is located 
when it encounters the cor­
responding Next. 

The While command is a little 
tougher to handle without us­
ing line numbers. We do it like 
this: 

FOAW=OTOO: IF (condition) THEN 
W = -1 

: .. (statements) 

:NEXTELSENEXT:W = -1 

This version is only adequate 
if we can f it it all into the 255 
characters Basic gives us for a 
single numbered line. If the 
statements spill over into the 
next line we need some way of 
ensuring that they will only be 
executed while the condition is 
true. An economical way of do­
ing this is to precede each 
numbered line until the final 

MANUFACTURING INVENTORY CONTROL 

MICS module- Manufacturing Inventory Control 
15 reports fo r inventory, purchasing , and 

stockroom control 
* Vendor reports * Pa rt reorder reports 

Next with the cryptic statement 

IFW as below: 

1000: 
:FORW=OTOO: IF (condition) THEN 
W= -1 

: .. (statements) 
1010: 
:IFW 

: .. (statements) 
1020: 
:IFW 

: .. (statements) 
1040: 
:NEXT:W = -1 REM • • • END OF 
WHILE LOOP··· 
1050: 
following statements 

If the condition is false, then 
W is zero and it is not changed 
to -1. Then the command IFW 
falls through to the next line 
number since W = 0. This will 
happen at every IFW so we will 
plummet all the way down to 
the Next at line 1040. This will 
increment W to 1, causing an 
exit from the For loop. On the 
other hand, if the condition is 
true, W becomes - 1 and all the 
statements are executed since 
JFW checks the value of Wand 
falls through to the next line 
only when W = 0. The Next at 
the bottom increments W to 0 
and sends it back to the For 
which tests the condition to 
see if it should go through the 
loop again. 

If you can't stand the 
thought of all those extra IFW 
statements you could use a 
dreaded GOTO and substitute 

DISK DRIVES * "Pick List" reports * ABC analysis 
* Sc heduling simulation capability 
* Parts "allocat i on" feature - prevent s tockouts 
* Inquiry by part, vendor part, and description 

No.3 ~~t>~i 
'-"'t:\))~~'\I 

~~~~You'~ WrUten an 51/4 " 40 Track drive with case and 
power supply . 

FLIPPY DRIVES ONLY $295.00 
2 DRIVE CABLE $14.95 

4116 MEMORY CHIPS 8 FOR $20 

CORSAIR COMPUTER 
CORPORATION .,-36 

7952 Highway 80 West 
Fort Worth. TX 7611 6 

817-244-8051 
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BOMP module· Bill of Ma teria lS Processor 
* lndented BOM report s * Finished goods reports 
* Obso lete part s report * ''Where used" inquiry 
* Auto:natic ''Pick List'' report generation 
* Work in process value report::> 
* Process "lead t ime" based on actual inven tory , 

work in ·process, and reorder l ead t imes 

All modules for Mode l l, 32K Business Sys tems 
Master menu driven - fully operator prompted 

MICS-1 2 drives ,1000 par t s , 200 vendors - $295 
MICS- 2* 2 drives , 200::> pa.rts , 300 vendors - $345 
MICS- 3 3 drives,2000 parts , 200 vendors - $345 
MICS- 4* 3 drives,4000 parts , 400 vendors - $395 
OOMP (adds on to any MICS Module) - $295 

Send for catalog of ELTECH business modules 

ELTECH Associates v-4ss 
2466 Moreno Drive, Los Angeles, Ca 90039 

( 213) 663-0347 
*Requires double density. All modules upgradable 

~ Extraordinary Program-­
We'd Like to Publish It! 

Programs needed for MANAGE­
MENT applications: 

PERT & CPM SCHEDULING 
PREDICTIVE MODELING 
DECISION-MAKING SIMULATIONS 
PRODUCTION SCHEDULING 
EXPENSE ANALYSES 

Royalty checks may be in YOUR 
future. Write for our free Pro­
grammer's Kit today. 

INST ANT SOFTWARE, INC. v- 2 

SubmiHlons Dept. 
Peterborough, NH 03458 



the following for line 1000 
above: 

1000: 
FORW = OTOO: IF NOT(condit io n) 
THEN GOTO 1040 

ELSEW = -1 

: .. (statements) 

Then the IFW statements can 
be removed . I don 't recommend 
the alternative GOTO 1050 
which would seem to have the 
same effect since this leaves 
an active For ... Next loop in the 
program. Each such loop re­
quires 16 bytes. If the active 
loop is inside another loop you 
run the risk of running out of 
memory as you store 16-byte 
chunks on each pass. 

Ordinarily, I like to avoid run­
ning words together in my pro­
grams, but I do it on purpose In 
FORR = 1T01 and FORW = 
OTOO to make it easier to distin­
guish these loops from an ordi­
nary For loop. Also, R is always 
used in the Repeat loops and W 
in the While loops. This brings 
up another point. What if we 
have one While loop nested in: 

side another one? We can 't use 
the same variable W for both 
loops since Level II forgets the 
return address for the contain­
ing loop when it encounters the 
second FORW = OTOO. The re­
sult is a Next-Without-For error 
when the program reaches the 
outer Next. To solve this prob­
lem we use W1 , W2 .. . W9 for 
successive interior loops. Of 
course, R1 .. . R9 would be used 

for nest ed Re peat . .. Unt i l 
loops. 

However, the W1 , R1 tr ick is 
not necessary when a subrou­
t ine is called in the middle of a 
loop. Level II keeps track of 
things so that even if a sub­
routine in the midd le of a 
Repeat . . . Unt i l loop has 
another such loop using the 
same var iable R, no problems 
occur. However, wi th a While 
loop we would have trouble on 
returning from a subrou tine 
While loop which had in­
cremented W to 1. This is the 
reason for the ass ignment 
W = - 1 after the final Next in 
my While loops. This ensures 
that the loop will work all righ t 
if it is used as a subroutine loop 
inside a larger Wh ile loop. Un­
fortunately , t his technique 
works only when there is a 
subroutine call . Ord ina ry 
nested loops must use the W1 , 
R1 method. 

In order to avoid the t roubles 
which occur when two vari­
ables are given the same name 
I try to use two-letter names for 
variables peculiar to the pro­
gram and reserve single-letter 
and letter-number names for 
standard loop variables. In fac t 
the Bascal variables are ex­
pl icitly listed in the sample pro­
gram In lines 110 and 140. 

Collision of Variables 

Another att ractive feature of 
Pascal is the way the problem 

of colli s ion of variables is 
avoided . With a litt le work we 
can approximate th is in Bas ic. 
When we write a subroutine we 
keep track of all variables used 

and then write the following 
f irst line: 

IF T$ = '" PRINTTABLE"" THEN 
I % ( 1) = C OUNT : I = I + 1 : 1% ( 1) = 

Program Listing 

5 : 

~E~ *** * NUMCON IN BASCAL - VER . 6 - - NOV . 9 , 1 98C ******* 
T$= " RUN" 
9 : 

T=0:REM ** ** SUB TABLE STARTS HERE ****** 
1 0 : 
: I F T$= " FLASHINGCURSORINPUT " LET C$(C) =IN$:C=C+l 

: IN$= " " 
: FORW=0T00: I FIN$<>CHR$ ( 13) LETW=- 1 

:T$= " DI SPLAY&STORE " :GOSUB9 
:T$= " FLAS H&GETKEYPRESS " :GOSUB 9 
:NEXTELSENEXT : W=- 1 

: PRINT CHR$ (1 5) ; 
: C=C~l : I N$=C$ ( C) 
:RETURN 

20 : . 

: IF T$="CHANGETODECI MAL" THEN 
I\ (I) =DD I GIT: I =I +l : 1% (I) =DIGI T : I =!+ l 

: FOR DI GI T= ! TO LE.N (IN ~ (CO) ) 
:DDIGIT=ASC( MID $ ( I N$ ( CO),DI GIT,l)) 
: DD=DD-48+7 * (DDI GIT >57 ) 
: DEC! =DEC I *RADI X ( COUNT ) +DDI GIT 

:NEXT 
:I=I - l :DI =I\ (I ) :I =I-l : DD =I\(I) 
:RETURN 

30 : 
: IF T$="CHANGEDECIMALTORADI XBASE " THE N LET T= l 

:Sl ( S)=DEC l: S=S+l: S !( S )=QUOTI ENT ! : S=S+ l : I %( I) =R MNDER:I= I+l 
: FORR= l TOl 

35 : 
: IFT 

:QU ! =INT ( DEC !/RADI X( COUNT)) 
: RM=DEC I-RADIX ( COUNT ) *QU ! 
: OU$ (COUNT) =CHR$ ( RM+ 4B- 7* ( RM >9) ) +OU$ ( COUNT ) 
:DEC l =QU ! 

: R=-(DECl=0) : NEXT 
: I=I - l :RMNDER=I% (I ) : S=S-l :QUOTI ENT ! =S I ( S) :S=S- l :DEC l =S I ( S ) 
:RETURN 

4 0 : 
: I F T$="FLASH&GETKEYPRESS " LET T=l 

:I%(I)=CU : I= I +l: I%(l)=WAI T : I=I+ l 
:CU= l 5 
: FORR=lTOl 

:CU= 2 9 - CU 
: PRINT CHR$ (C U); 
: FOR WAI T= ! TO 1 0 

: IN$= INKEY$ 
:WAIT=WA IT-10*(IN $> "") 

: NEXT 
: IN=ASC ( IN $ +CHR$ ( l ) ) 

4 5 : 
:I FT THEN 

R=- ( IN= 8 OR IN=l 3 OR ( 47<I N AND IN <58 AND IN <RA (CO) + 48) OR 
(64<IN AND I N<RA ( C0) +5 5 )) : NEXT 

Program continues 

MORSE CODE, BAU DOT and ASCII RTTY 
CHEAP CHIPS ... ARE NO BARGAIN J 

BUYING ADD-ON MEMORY? 
GET THE BEST!!! 

EDUCATIONAL 
SOFTWARE 

FOR THE TRS-80 MODELS I and Ill 

DISASSEMBLED HANDBOOK - VOLUME 4 

rxy failures cost you time and money . Japanese 16k 
ch ips have a one·to-ten in-serv ice failure ratio 10 u_.s. 

chips··lrom a study by R. Anderson . Computer [);v .. 
~ Hewle tt -Packard . reported in The Economist, 4·26 ·80 . .... 
i3 We otter ~ 11 6 chips by Fujitsu. NEC. Hrtachi, Toshiba ~ 
~ and Mitsubish i . fo r most popular computers and g 
~ expansion moou:ry board s. including: f!. 
~ "Apple "All TRS-8D 's 0 NIW Pet 0 H111h H-a9 3 
::i; •superbraln °Exp1ndor1m "M.,y Others n 

8 4116 DYNAMK: RAMS THE BEST ~ 
55 200nsec Plastic $23.70: Cer1mlc $37 .95 ; 

150n sec Pl ast ic $30.95 
~ STATIC RAMS ~ 
0 2114 450nsec $3.30. 300nsec $3.90: 2101 S2 .90 . ~ 

S 21~~R~~~~~ 5f1~~e~:~ ;2a:k s~r4~:· sg~~ i~~·~~r;~ ~ ~ 
3 2732 $18 90 . 
~ We'lt beat any legitimate price ·ror compar3ble d'l ips.Hi· ~ 
~ volume users . dealers. or clubs . ask !or quantity discounts . ~ 
3:lS~~:P~N;l:. 4t~ . $25. $2; lo $50, $1 ; over S50 . FREEJ. 

SCOUNTS ON TOTAL: ""er $100, 5%; over $200 . 10%. 
MINIS & MICROS INC. • 29486 Tr.iUway 

98 Agoura, CA. 91301 • (213) 991 -7433 
CA . residents add 6% sales tax 

2 YEAR WARRANTY * CALL US ANYTIME 

..- See Lisi ot Advertisers on page 354 

For TRS·80° Color Computer. PET . Apple II. 

ELEMENTAR Y M ATH 

SCIENCE HISTORY 

GEOGR AP HY 

ECONOMICS 

FOREIGN LANG. 

GRAMMAR 

ACCOUNTING 

BUSINESS ED . 

FARM RECORDS 

COIN INVENTORY 

W r i t e fo r FREE Cat a logue : 

MICRO LEARNINGWARE 
BOX Z I 34 , N. MANKATO MN 5600 I 

507 -6Z 5-Z Z05 

VISA &. MASTER CHARGE ACCEPTED 
We pcly I S 0·o roycllry for [ducclt 1oncl l 

rrogrclm') h~ted W i th U!. 

Apple is a trademark of Apple Computer Co. 
TIS-SO Is • rezls<ttod tr• de.....ti of TANDY CORP. 
Pet ts • tr•de:m..vk of Commodol'e lus. MAchliles. 

Chap!. 
Chap ! 
Chap!. 
Chap!. 
Chap!. 
Chap!. 
Ch ap t. 
Chap!. 
Chapt . 
Cha pt. 

no RS-232C interlace is required 

1 : 8 to 800 WP M Mo rse tran smi t pgm . 
2 : Addi ng type ahead capab il ities 
3 : Mo rse receive decod ing p rogra m 
4 · Merging + 12 prepa red m essages 
5 · Baudot t ransmit 60-66-75-100 WPM 
6 : Bau dot receive to r above speed s 
7 : Merg in g + 22 prepa red messages 
8 : ASC II tran smi t prog ram 11 0 Baud 
9 : ASCII receive decoding program 

1 O: Merging + 22 prepared messages 

$ 1 BI US] per copy add $2 shipping 
!S4 .50 overseas airmail ] 

- G ERM A N & FREN C H LA NGUAGE EDITIONS-

Morse. Baudot & ASCII on disks $49 
I Vol. 4 requ i red for ins tructions I 

RICHCRAFT ENGINEERING LTD. 
#16 Wahmeda Industrial Park 
Chautauqua , New York 14722 ...-21s 

GdD orders I US only I 1716 l 753-2!i54 
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Program continued 

:I=I-l :CU=I\ (I) :I=I- l :WAIT=I\ (I ) 
:RETURN 

50 : 
: IF T$•"DISPLAY& STORE" LET T=l 

: I\ ( I ) =LE: I=I+l 
: LE=LEN(IN $ ( CO)) 
: IF NOT ( (LE=0)AND(IN=8) ) THEN 

LE=LE+l+2* ( IN=8 ) 

5 5 : 
: I FT 

: IN $( CO) =LEFT$ ( IN$ (CO) +IN$ , LE ) 
:PRINT IN$> 

LET I=I -l: LE=I\ (I) 
: RETURN 

90 : 
: I F T$<>"RUN" THEN 

PRINT "SUB NOT LI STED": STOP 
1 0 00 • 
: REM **** MAIN PROGRAM **** 
1010 • 
: ** *** IN I T IALIZATI ON ******* 
1020 : 
:CLEAR 5 0 0 : DEFINT A- Z 
1030 : 
: C=B:Osa0 :I=B:R=0:5=0 :Ta0 : W=0 : T$=" " ' *** BASCAL VARIABLES 
1 040 : 
:DIM C$ (9) : DI M Dt (9):DI M I\ ( 9 ) :DI M St ( 9 ) ' ** BASCAL STACKS 
1050 : 
:COUNT=0 : DECt =0 : MSBt=0 
: ERAS E$=STRING$ (1 6 , " " ) +STRING$ (17, 8) 
1060 : 
:DIM RADIX ( 8 ) :DIM IN$ ( 8): DIM OU$(8 ) :DIM AT(8) 
107 0 : 
: FOR COUNT=l TO 5 

:AT (COUNT) =80+( COUNT-l) *1 2 8 
:NEXT 
: AT(6) =AT ( 5 ) +3 2:AT( 7 ) =AT(5 ) +128":AT( 8) =AT(7) +32 
1080 
: RADIX (l) =1 0 : RA ( 2 ) =2:RA(3 ) =8 
: RA ( 4) =16 :RA ( 5 ) =16 : RA ( 6 ) =16 
:RA (7) =1 0 : RA ( 8 ) =10 
1100 : 
: REM **** PROGRAM. LOOPS IN REMAINING PORTION ***** 
1110 
: CLS 

Program continues 

NUMBER:I: I+ 1 
:Sl(S): BLNCE! :S: S + 1 
:D#(D):TIAL#:D: D + 1 
:CS(C): LABEL$:C: C + 1 

: .. (body of subroutine) 

:I: I -1 :NU M BER : 1% (1) :1: 1- 1: 
COU NT : I %(1) 
:S: S - 1 :BLNCE! : S!(S) 
:D:D-1 :TIAL# : 0#(0) 
:C: C - 1 :LABEL$ : C$(C) 
:RETURN 

The variables Number, 
Count, BLNCE! , TIAL# and 
LABEL$ appear in the sub· 
routine and may be changed 
there. If they are used in the 
main program or in some other 
subroutine, values will not be 
changed inadvertently since, 
on entrance to the subroutine, 
they are saved by being PUSHed 
onto a stack and are then 
POP.ped off on exit and their en­
trance value restored . Of 
course, this is only done for 
variables which contain data 
that is not supposed to be 
changed by the subroutine. 

Program Listing 

The Program Listing gives an 

example of the use of Bascal. It 
converts numbers from deci­
mal to binary, octal and hex and 
vice-versa. It also provides the 
Z-80's most significant byte 
and least significant byte in 
both hex and decimal. 

After the title line we have 
the statement T$ = " RUN" in 
line 8. This means that an initial 
command of Run will cause the 
program to fall through all the 
subroutines to the start of the 
main program. In line 9 we set T 
equal to zero. This is just a con­
tinue flag which makes it easier 
to continue a subroutine to 
another numbered line. It also 
means that if we use a remark­
removing packing program we 
won 't lose line 9. 

Skipping over the subrou­
tines for the moment we come 
to the start of the main program 
at line 1000. We start by clear­
ing some string space and de­
fining all variables as integers 
since few of our variables are 
anything but integers. After in­
itializing the Bascal variables 

WE HAVE A PROBLEM 
WITH OUR S OFTWARE 

The problem is that it is underpriced! Potential buyers don't believe the 
accounting software has much capability at $450, so they buy software with less 
capability at $1000. 

What do the ones who buy it say? 
"I have become more and more convinced . .. it 
is one of the best bargains available . . . " 

80 REVIEW, 80 MICROCOMPUTING, June 81 . 

'The single data diskette with common files is 
really convenient . .. " 

Randy Bemis , Bemis Construction, San Diego. 

"I recommend MICROED software for my com­

puter customers." Sandor Zoboki, President, 

ZOBEX Computer Systems. 

THE BUSINESS SOFTWARE NOW AVAILABLE 
GENERAL ACCOUNTING PACKAGE 

G/L, NR, NP 

INVENTORY I 

PAYROLL 

$450.00 

$250.00 

$250.00 
System requirements: CP/M, 64K memory, two disk drives. 132 column 
printer 

TRS-80, Model II SOFTWARE NOW AVAILABLE 
1.4 CP/M Special $90.00 

Single or double density auto-select 

SMARTERM 
Versatile terminal program, requires CP/M 

CP/M, T.M. of Digital Research. TRS-80 . T.M. of Tandy Corp. 

$50.00 

We are dedicated to selling quality business software at reasonable prices. 
Dealers, we have a deal for you. 

Write or Call MICROED ,,-420 

3910 BANDIN I STREET, SAN DIEGO, CALIFORNIA 92103 • (714) 299-1125 
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DOUBLE DENSITY-179K on SA-400 
ALL TTL - NO FDC chip 

PLUCiS INTO CARTRIDGE SLOT 
UCSD Pascal® COMPATIBLE 

COLOR 
COMPUTER 

$99.95 

FLOPPY 
DISK 

DISK ROUTINES & DEBUC MONITOR EPROM $34.95 
64K bit RAM chip ADAPTER BOARD $23.95 

I Tallgrass..-
447 

9009 w. 95th st. 
Technologies overland Pk, Ks 66212 
(0<00<al "'1 (9131381-5588 

UCSD Pas.cal IS a registered tracemark VISA 
ot the llegents ot the unt11 ot ca11torn1a MASTERCARD 

•0•0•0•0•0•0•0•0•0•0•0•0•0•0 

~ L NW80 COMPUTERS ; 
D ..-446 • 

• 0•0•0•0•0•0•0•0•0•0•0•0• 0 
D • 
• 100% TRs-s9· MOD 1 OR 3 0 
0 COMPATIBLE. + HI-RTS BW • 
• AND COLOR GRAPHICS. 0 
D • 
• IN STOCK NOW!! CALL FOR 0 
D SPECIAL DISCOUNT PRICE! • 
• 0 
0 ~K ELECTRONICS ..-4~ • 
• 180 WOODROW WIL§8~ ~R, 0 
0 LOS ANGELES, CA 6 • 
• 0 
0 (213) 851-0626 • 
• (714) 973-1939 0 
0 ORDER LING ~PEN 24 HRS • 
• INFO M-F - PM 9-9 s&s 0 
D • T11tAOIEMA"K 0,. TANDY COAF'O ll ATION • 
• 0 
0•0•0•0•0•0•0•0•0•0•0•0•0•0• 

No.4 ~~~~~ 
"~,~~~~ 

~t>,~~ ~ <\)~ You'ueWritten 
CS)\7 a Fantastic Game? 

Then We'd Like to Publish It! 
We're looking for hot GAME pro­
grams: 

ARCADE (HI-SPEED GRAPHICS) 
ADVENTURE FORMAT 
FANTASY WARGAMING 
BOARDGAMES 
LOGIC & PUZZLE GAMES 

There's Gold in them there 
Gamest Write for our free 
Programmer's Kit today. 

INSTANT SOFTWARE, INC. >2 
Submiasions Dept. 
Peterborough, NH 034158 

..-See List of Advertisers on page 354 

, HORSERACE ~~ HANDICAPPER 

Uses past performance data from daily racing form 
to predict probable order of finish . 

SIMPLE and FAST. Evaluate a horse in seconds. 
Handicap an entire race in minutes. 

Often reveals longshots missed by other methods. 

ms-so· 
MODEL I or Ill Tape $29.95 Disk $39.95 

MODEL II Disk $39.95 

POCKET Tape $34.95 Listing $24.95 

BUSINESS 
PROBLEM 
SOLVERS 

250 Richards Road , No. 254 
Kansas City, MO 64116 

(816) 471-8660 
..-448 

• TrCXlemorl< or lonely Corp.M1ssoll'i resident; please odd 4''1 % soles tax 

64K COLOR 
TRS-ao· COLOR 

COMPUTERS 
64K $699 16K $389 
32K $429 4K $329 

Add $90 for extended baalc. 

EXPANSION KITS 
64K $375 16K $35 
32K $75 XBASIC$90 
Call for detalla on other TRS-eo· 

computer• & acceaaorlea. 

SOUND CENTER ..- 454 

RADIO SHACK DLR 
Los Alamos, NM 87544 

(505) 672-9824 
0 TRS-80 la a trademark of 

Tandy Corp • 

$ub.sc1t!Cntion Prob ? 
80 Microcomputing does not keep 
subscription records on the premises, 
therefore call ing us only adds time 
and doesn't solve the problem. 

Please send a descri ption of the prob­
lem and your most recent address 
label to: 

80 Microcomputing 
Subscription Dept. 
PO Box 981 
Farmingdale, NY 11737 

Thank you and enjoy your subscription. 

FROM OPTI ON INVE STING. ANALY ZES 
BUY & SELL OF LI STE D CALLS, PUTS, 
SPREADS & SHARE S . IN CLUDE S COM­
MI SS IONS, RISK, CO ST OF MONE Y ANO 
DIVIDENDS . HARO CO PY & STORAG E TO 
DI SK , AC COMPAN YING MANUAL A COM-

PLETE & UNI RUE GUIDE TO OPTI ON 
IN VESTING. $125 , SEND FOR FREE 

AUDIO ALARM DEVICE 
TRS-80 MODEL I/Ill 

External Device that plugs 
directly into Cassette Port. 
Ideal for Business Applications: 

• Operator error nolification ton e 
• Complements numeric keypad inpul 

Specifications: 
• 21/4"W x 31/4"L x 1•/4" D 
• 36 " c able with cassette port plug 
• 1 pound 
• Beep lasts 2 seconds 
• Battery powe red -9 volt 
• Only 1 line basic program 
• Install in seconds 

Inexpensively Priced 
$34.95 Audio Alarm Device 
.L ~ ·l? Postage & Handling 
$36.70 Total Price 

(Ohio Residents Add 52.10 Soles lax) 

MAKE CHECK -OR- MONEY ORDER PAYABLE 10: 

1151 
231 Green Street. Dayton. Ohio 45402 
(513) 461·4850 ..-67 

EPROM-80 FOR TRS-80 
Programmer for 2700 Type EPROMs 
(2704/08, 2758, 2716, 2732, 2732A, 
Mostec 2764, Intel 2764) 

• ·&· 

The logical solution to EPROM programm ing! One program 
Ior all type EPROMs. Timing under software control. .28 pin 
zero insertion force socket No exlernal power suppltes 
required. 36 " ribbon cable connects directly to expansion 
intertace. Average programming time 100 seconds per lK 
byles. Includes program on disc and cassetle. Program 
operaled in lwo modes. Mode 1: EPROM type select Program 
prompts user to set 4 toggle sw11ches depending upon 
EPROM type. Mode 2: Type ol aclion: Reads one EOTASM 
Iile from disc or cassette (assembled anywhere) into buffer. 
Reads EPROM data into buffer. Writes butter data to EPROM. 
Automatic verily alter write. And More. Minimum require· 
ments: TRS·BO LEVEL 2. 16K RAM . . . . . PRICE S290.00. 

CANTECH DATA ..-483 
7826 W. ARGYLE, NORRIDGE, ILL 60656 
PHONE (312) 887 0161 
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Program con tinued 

: PRINT " <ENTER> TO CYCLE TO NEXT POSITION 
DECIMAL REP, m 

BINARY REP, m 

OCTAL REP, . 
HEX, REP • . 
LSB(HEX) . MSB(HEX) 

~rnD~C) MSB(DEC) =" 

:COUNT=0 
:FORR=lTOl 

:COUNT=l-COUNT* (COUNT<8) 
:PRINT@ AT(COUNT).i 
: T$=" FLASHINGCURSORINPUT" : GOSUB9 
:R=-(IN$ (COUNT) >"" AND (COUNT<5 OR (COUNT=6) OR COUNT=8)) :NEXT 

1130 : 
: IF COUNT=6 

114 ~E; IN$(6)=RIGHT$("00"+IN$(6) ,2)+RIGHT$("00"+IN$(5) , 2 ) 

: I F COUNT= ! LET DECl=VAL(IN$(1)) 
ELSE IF COUNT=8 LET DECl = 256*VAL(IN$(8) )+VAL(IN $ (7)) 
ELSE T$="CHANGETODECIMAL" :GOSUB9 

1150 : 
~i~~N; ~ AT(l) , ERASE$1CHR$(8) ;DEC I; 

:FOR COUNT=2 TO 4 
: T$= " CHANGEDECIMALTORADIXBASE": GOSUB9 

:N~i~INT @ AT( COUNT ) ,ERASE$10U$(COUNT) 1 

1170 : 
:OU$(4 ) =RIGHT$ ( "000"+0U$(4 ) ,4) 
:PRINT @ AT(5) , ERASE$7RIGHT$(0U$(4 ) ,2); 
: PRINT @ AT(6) ,ERASE$;LEFT$(0U$(4) , 2) 1 
1180 : 
:DECl=DEC I 
:MSB I =INT(DEC 1/ 256) 
:PRINT @ AT(7) , ERASE$;CHR$(8) 7DECl-256*MSBI; 
:PRINT @ AT(8) ,ERASE$;CHR$(8) ;MSBI 
~i~~NT:PRINT "PRESS ENTER FOR NEW PROBLEM ";: INPUT IN$(1) 

:RUN 

and stacks we initialize the 
variables and arrays which 
carry program information. 

In line 1100 we start the run­
ning part of the program. Line 
1110 contains our first Repeat 
.. . Until loop. In the loop we 
start with Count incrementing 
from zero to one and then we 
call the input routine which 
loops and accepts keyboard in­
put until Enter is pressed. If 
only Enter was pressed we see 
that IN(COUNT) =" " and we 
cycle back to the For and incre­
ment Count. Note that the 
COUNT<B factor returns a (-1) 
until Count reaches eight when 
it returns zero. Thus if the 
operator continues to press 
Enter he will cycle Count from 
one to eight and back again, 
endlessly. When the input 
string is non-empty we break 
out of the loop unless we still 
need the most significant byte. 

Dropping through to the next 
line, if the operator just entered 
the lsb and msb of a hex 
number at Count= 5 and 
Count= 6 then we put them 

together to form one four-digit 
hex number. If Count= 1 and 
the operator just entered a 
decimal number then we simply 
take the numerical value of the 
input string. If Count= 8 and 
the operator just gave us the 
lsb and msb in decimal form we 
calculate the actual value as 
256*msb + lsb. Finally, in any 
other case we call the 
subroutine which changes the 
number in some base other 
than 10 to a decimal number. 

Now we print the decimal 
number in the first position and 
call the subroutine which 
changes the decimal into the 
various bases. We take the hex 
output, add some zeros on the 
front so that we are sure we 
have four digits, and peel off 
the first two and last two digits 
for the msb and lsb. Finally, we 
calculate the msb and lsb in 
decimal form. After the results 
are all printed we print the 
Press-Enter-for-New-Problem 
message. When any key is 
pressed we fall through to Run 
which zeros all variables and 

No GIGO Here 
Just 

Program Value 

Please indicate selection(s): 
0 All four books (Save 20%) @ $55.84 
0 Techniques of BASIC@ $18.95 
0 Data Management Techniques @ $16.95 
0 Introduction to Graphics @ $15.95 
0 Guide to Systems Applications @ $17.95 

$ 

208 Basic Programs at Less Than 27 ~ Each 
All in Four Fascinating Books 

Stop the "sort and search" through other guidebooks. Web has what 
you're looking for - . . a treasury of directly applicable ideas, programs, 
systems, hardware configurations and money saving tips in clearly written 
code. 

• TRS-80 tested 
• Presented in concise Level II BASIC 
• Immediately useable on your TRS-80 Models I and IIr 
• Reproduced in guidebooks directly from printer listings 
•can be run on model II with small modification ..-554 

• • • • I t • 

+:TECHNIQUES OF BASIC -ii: INTRODUCTION TO GRAPHICS 
Bonanza of BASIC techniques for writing Demonstrates the many exciting graphic 
good structured programs for business, ed- capabilities of the TRS-80. A great source­
ucation, scientific and home applications. book of ideas for jazzing up your programs 

+:DATA MANAGEMENT TECHNIQUES and making them look more professional. 
Demonstrates and explains many ways to icGUIDE TO SYSTEMS APPLICATIONS 
manage data, assumes a solid knowledge Intended for the novice to intermediate per­
of BASIC. Examples are: list and array sonal computer owner, provides a "grand 
processing, queue, stack and tree process- tour" of the wide ranging capability of your 
ing. computer. 

WRITE TODAY FOR ALL FOUR BOOKS AND SEE FOR YOURSELF 
(dealer inquires welcome) 
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Total amount of order 

Tax (California residents add 6%) $ 

Postage and Handling ($1.25 per book 
or $4.00 for all four books) $ 

TOTAL enclosed/to be charged $ 

Please indicate method of payment 
below: 

0 Bill my company (P.O. No. required) 
0 Bill me 
0 Check or money order enclosed 

(WCB pays Postage and Handling) 

Charge my credit account : D Visa D Master card 

Accounl No. MC Bank /1 

I I I I I I I I I I I I I I I I IITITI 
Exp. Date _ Signat ure .-~~,...-~--~ 

(required for all cha rges) 

Name Addres_s ____________ _ 

City-------------­
State --------------

In a rush? CALL TOLL FREE/ 24 HOURS (VISA/ 
M.C. orders only) 800-227-1617 EXTENSION 541 (In 
California Call 800-772-3545 Extension 541) Order 
#581-057 

UJCb Wm. C. Brown Company, Publishers 
-- 2460 Kerper Blvd., Dubuque, Iowa 52001 



Education 

*to the power of 
Instant Software 

M icroCom puters. 

* 
Einstein's equation helped explain the properties 
of relativity, but didn't do much to speed the learn­
ing process. Instant Software's equation means in­
dividual attention and greater comprehension. 
Everyone knows the best student-teacher ratio is 
1: 1. That was a problem in years past, but now it's 
as easy as C.A.I. (Computer-Aided Instruction). 
These Instant Software programs will guide and 
teach each lesson with the infinite patience only a 
computer can provide, thus allowing students to 
progress at their own pace. 
Einstein had the right idea, but if he'd only known 
then what we know now . ..... . 

Typing Teacher (for the TRS-80™J * 

A complete seven-part package that guides you from famil ­
iarization of the keyboard through typing words and phrases to 
mastery of touch-typing. Your video monitor becomes a bot­
tomless page for typing practice, and your own private TYPING 
TEACHER, ready to teach when you 're ready to learn. Model I, 
Level 11 , 16K; Model Ill, 16K. Order No. 0099R-A14 $9.95 plus shipping. 

Teacher's Aide rror the rns-8o™r 

Now you can have the benefit of Computer Assisted Instruc­
tion (CAI) in your own home. The Teacher's Aide program allows 
you to create tailor-made lessons for your child . The features of 
this program include the ability to review material before taking 
the lesson, a provision for hints to help answer questions and 
graphic displays as a reward for answering all questions correct­
ly. Once you've created a lesson, you can save it and create an 
entire sequence of lessons. 

The Teacher's Aide package is perfect for parents, teachers, 
and students who need the unlimited patience only a computer 
can provide. Level II 32K. Order No. 0214RD-A13 (disk-based) 
$39.95 plus shipping. 

Geography Explorer: 
U.S.A. (for the TRS-80™) * 

This program allows your child to travel the country and learn 
vital facts about each of our 50 states. Geography Explorer offers 
the most fascinating way of learning yet. Learn each state's 
name, capitol, largest city, nickname, etc. As a bonus, this 
package offers the capability of light pen use. Model I, Level II 
16K, expansion interface with 16K, one minidisk drive. Order No. 
0071RD·A16 $49.95 plus shipping. 

·· .. .. · Capitalization (fortheApple™J'' 

Here's the most patient grammar teacher a 
student will ever have . . . CAPITALIZATION. It's 
one module among several in the English Lan­
guage Series of CAl ,(Computer Aided Instruc­
tion) programs from Instant Software. This pro­
gram introduces and exercises the twelve rules 
for capitalization in English. The student may 
study the rules in order from 1 to 12, or may sin­
gle out one particular rule for study and practice. 
Start with CAPITALIZATION and graduate to 
proper grammar and a better understanding of 
the English language. Applesoft Basic 32K, 1 
disk drive. Order No. 0339AD·A15 (disk-based) 
$34.95 plus sh ipping. 

TO ORDER: 
See your local 

Instant Software dealer 
or call toll-free 
1-800-258-54 73 

orders only 
In New Hampshire 

1-603-924· 7296 
Mon.-Fri. 8:00 am-4:30 pm E.S.T. 

Instant Software· ...-538 
-VISA -

Peterborough, New Hampshire 03452 n 
L_'.::::J A division of Wayne Green Inc. 

...-See List of Advertisers on page 354 

"TRS-80 is a trademark of Radio Shack divis ion of 
Tandy Corp. 
• ·Apple is a trademark of Apple Computer Company 
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sends us back to line 5. 
Notice how the long variable 

names and subroutine names 
help in reading the program. 
The IN$ array collects keyboard 
input and the OU$ array col­
lects program output to be 
printed. The function of each 
subroutine is clear from its 
name. Now let's go back to the 
subroutine table to examine it 
more closely. If T$ ="FLASH-
1 NGCURSOR INPUT" then 
when we GOSUB9 we execute 
the commands at line 10. There 
we first store IN$ on the char­
acter string stack so that any 
calling program could use the 
variable IN$ with no fear of col­
lision, since the entering value 
would be retrieved from the 
stack just before the return. 
Then we initialize IN$ and drop 
into a While loop. While the key­
press is not an Enter we display 
it on the screen and store it in 
IN$(Count). We flash the cursor 
while waiting for each key­
press. In the routine FLASH 
&GETKEYPRESS, after saving 
variables on the stack as usual, 

FREE! 

we set CU equal to the cursor 
off control character and enter 
the Repeat...Until loop. 

Changing CU to 29-CU tog­
gles CU to cursor on and it's 
clear that we will toggle be­
tween on and off as we cycle 
through the loop. The For loop 
gives a delay for the on and off 
times. If there is a keypress dur­
ing the loop, Wait becomes 
Wait minus 10 times ( -1) so we 
exit the loop. The ASC function 
returns the ASCII number of the 
first character of the string in­
side the parentheses so if we 
exited normally from the For 
loop without a keypress it will 
become 1. The alternative 
IN= ASC(IN$) causes an Illegal 
Function Call if IN$= ". The 
next line is our complicated Un­
til condition . If the keypress 
was a backspace, an Enter, a 
number or letter that makes 
sense in the base we are using 
we return . Otherwise we just 
loop back to the Repeat. 

On returning from FLASH& 
GETKEYPRESS we cycle back 
to the start of the While loop. 

Assuming that the keypress 
was not an Enter we call DIS­
PLAY&STORE. In that routine 
we merely return if the keypress 
was the first entry and was a 
backspace. If not we add IN$ to 
the end of IN$(CO) and print it 
on the screen. The assignment 
involving 2*(1=8) has the effect 
of subtracting one from the 
length of IN$(CO) if the 
keypress was a backspace. In 
this case the LEFT$ function 
will remove the character last 
entered. 

The net effect of all these 
routines is to allow the operator 
to enter and correct only those 
entries which make sense in 
the base in use. 

The subroutine " CHANGE­
TODECIMAL" is a straight­
forward calculation. The digits 
of the entry having radi x (or 
base) equal to Radix(Count) are 
peeled off from the left and 
changed to ASCII. The assign­
ment involving 7*(DDIGIT>57) 
has the effect of skipping the 
ASCII codes from 58 to 64 in 
order to give the correct 

decimal equivalent when 40 is 
subtracted. 

The last subroutine, CHANGE 
DECIMALTORADIXBASE, uses 
the same sort of trick in the 
OU$ line to change from 
decimal numbers to characters 
which are appropriate for the 
base in question. One element 
worthy of comment is the use 
of the variable DEC!. This is 
used as a variable which is re­
duced to zero during the calcu­
lation. However it is also the 
variable in the main routine 
which holds the value needed 
for three se·parate calls to this 
subroutine. This could lead to a 
hard-to-find error but our stack­
saving discipline means that 
the problem disappears. On 
each exit from the routine DEC! 
is restored to the value it had on 
entrance so it is ready for 
another subroutine call. 

So that's it, programmers. 
Get out that book on Pascal 
that's been gathering dust on 
your bookshelves, fire up your 
'80 and start programming in 

Bascal. • 

BUSINESS USERS! 
A SASE gets you a free pro­

gram listing and a list of our 
low prices. Here are a few: 

SAVE TIME & MONEY BY 
CONTROLLING YOUR LONG 

DISTANCE TELEPHONE COSTS 

AXIOM IMP2 Printer $579 
IMP2PAA 1 With tractor, single or roll feed, .5K buf­

fer, Includes lull graphics software. 

SEIKO Printer $359 
CPBOM 

PERTEC Drive $325 
FD 200 complele " /lippy " (with supply & case) 
capable of 40 track, double density operation. 

Also cassettes, diskettes, 
cables, memory, power sup­
plies and cases 
Software: auto minder, graph­
ics monitor, mailbox, talking 
keyboard & more 

TERMS: Check, Mastercharge, 
Visa or money order 

Micro Mnemonics 
(801) 825-9317 
403 W 2250N 

SUNSET, UT AH 84015 ,,..4s5 
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' SAVE fl BU"DLE \~ 

When you buy your I 
TRS-80™ equipment! i°•f. 
Lise our toll free number to ~ 

check our price before you buy f~~ 

a TRS-80rn ... anywhere! j ···,• 
·~ TRS-t!O is a l•Mlemar~ c l tne RaO>O Snilc ~ 0.v•s•on 01 hndy Cotpo<atiOn f· . 

·~~Don't delay ... CALL TODAY ,.{~j 
. ~~~ 

. ~~~- . 
;.. . ' ,~~~i4\'lt. . ' ,·· . . . .. _. . . 

<I~,~ . . ,·i::-~·:· ·- ·~~-··~ ..... . ~~ •• · ~.?Mf..~ ~h 1\f.< I 
~· ,, - .. ~')h • .,.,. . .... :Jr. .. ~7t::1. ' • .. .. ~ 

m It ti;, :JI v148 &J 
~ SALES COMPANY ~ 1f{ 1412 WEST FAIRFIELD DR. ~ 
~ P.O. BOX 8098 PENSACOLA FL 32505 ~ 

. ·L:i: . 904/438·6607 ~ 
· ·,.. nationwide 1·800-874·1551 ~~ 
. " '''l!'·~~"~"!l.l>'~~~;;,:.fiii~1.'\..:·;~~11·c.• ·l._~ 
w . ~sgf~~~'i.;~~.:~M~~i~·li.~~6~ . 

LONG DISTANCE ANALYZER will 
• Sort your billed calls 
• Identify each party called (from your known 

llst) or print locations of unrecognized 
numbers 

• Total the cost of cal ls to each number. to all 
numbers, and to al l unrecognized numbers 

• Analyze calls and tolls by area code. state. 
and WATS zone 

• Print an alphabetical directory of recognized 
numbers 

• Save verification time 
• Create cost-consciousness 
• Facilitate cost accounting and client billing 
• Isolate personal calls and billing errors 
• Reveal inefficient use patterns 
• Help you periorm WATS feasibility studies 

Requires Model I, II, or Ill TRS-80". Level II , 16K, 
and 1 disk . Printer is optional. No connection to 
phone system. 

Model Cassette TRSDOS* disk 
I ~95 $135 

II N/A $155 
Ill $95 $135 

Brochure on_ reqaest. 
Send model number and check or money order to: 

Golden Braid Software 
P. 0. Box 2934 ..... 2s1 

Sarasota, Florida 33578 

• TRS·BO and TRSDOS 
are trademarks 

of Tandy Corporation. 



COMPUTER SHOWS 
SECOND ANNUAL 

NJ MICROCOMPUTER 
SHOW AND FLEAMARPCET - 1981 

NEWARK, NEW JERSEY 
Sat. Oct. 24 & Sun. Oct. 25 
1 0-5:30 PM 10-3:00 PM 

HOLIDAY INN (NORTH) 
NJ Turnpike • Exit 14 

(Take Route 1-9 Service Road - Follow Signs) 
REGISTRATION $5.00 -

FLEAMARKET ONLY $3.00 
Fleamarket Permits $5/Spot 

(Includes Admission) 
Commercial Exhibils• User Groups• Flea market 

SECOND ANNUAL 
NATIONAL " 80" MICROCOMPUTER 

SHOW (FOR TRS-00· USERS) 
April 29, 30, May 1, 1 982 

NEW YORK STATLER HOTEL 
NEW YORK CITY 

100 Exhibit Booths • Speakers• User Groups 
'TRS-80 is a Trademark of Tandy Corporat ion 

For Reg istrat ion, Exhibitor or Fleamarket 
Information Contact: 

KENGORE CORPORATION 
3001 Route 27 • Frankl in Park. NJ 08823 

(201) 297-2526 v230 

~~~~~~~~~~~~~~~ 

i V Check i 
~ ~ 
~ our book pages for the latest books ~ 
~ about microcomputers! ~ i -.WAYNE GREEN BOOKS- ~ 
~ A Division of Wayne Green Inc. ~ 
~ PelerborOUQh, NH 03458 ~ 

-~~"i>'"'>'"'>'"'>'~~~~~~~~ 

FREE 
48-Page 
Catalog 

A new. free 48-page catalog is free 
from Creative Computing and Periph­
erals Plus. To help buyers make intelli­
gent purchasing decisions, the product 
descriptions are exceptionally compre­
hensive and include screen photos in the 
software section . 

The catalog describes 20 books on pro­
gramming, games, and educational appli­
cations; 160 software packages for 
Apple, Atari, TRS-80, PET, CP/M , Tl , Sor­
cerer and Sol computers; 3 magazines 
(Creative Computing, Microsystems, and 
SYNC); 5 graphics and music peripherals; 
an LP record; board game; 8 T-shirts and 
an eclectic assortment of other products 
for the personal computer user. 

To get your free copy, simply drop a 
card or note to the address below. 

creative compntlug 
Attn: Becky " 512 

39 East Hanover Avenue 
Morris Plains, NJ 07960 

Wages 
Is 

Here 
FOR THE TRS-80 

• Wages MEETS PAYROLLS 

• Wages IS GUARANTEED 

• Wages QOST ONLY 
$35.00 FOR MODEL I 

($45.00 FOR MODEL II) 

FROM 
The Maine Software Library 
P.O. Box 194 v 25a 

Standish, Maine 04084 

·A Trade name of the Tandy Corp. 

While they last . . . 
1980 80 the complete year of 

(in its own she If box . 
for only $25.00. * 

Microcomputing 
$2.00 value-Free) a 

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-80-2V2 times more than any other 
computing magazine. Also in 1980 there were new product reviews, news and columns and best of all 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. 

*plus shipping and handling ($3. 00) • • TRS-80 is a Trademark of Tandy 

~-----------w @@g I want a year of 80 Microcomputing for $25.00 plus 
$3.00 for shipping and handling. Plus I'll receive a shelf box to store 
them in. 

I 
I 

0 Check enclosed for$______ I 
Name I 
M~ I 
City _________ State Zip. ___ _ 

Please allow 4 to 6 weeks for delivery I 
80 Microcomputing • 80 Pine Street• Peterborough, N.H. 03458 I 

T~ fr:or~in~~r :2~4: ~OBI_J 
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ReLoad 80 
This month we offer LOAD80 

tape owners a few notes 
about our experience with tape 
loading procedures. We've load­
ed thousands of tapes at the 80 
editorial offices; here are some 
of the tricks we've learned. 

Tape head alignment can vary 
from machine to machine. Simi­
larly, on any given machine, 
tape head alignment can vary 
from day to day, due to heavy 
use and stress caused by poor 
quality cassettes. Here at 80 
Micro, we find we must align the 
tape head on our CTR-41 for al­
most every tape we load. Tape 
head alignment is accomplished 
by turning the small screw (us­
ing a Phillips head screwdriver) 

located on the playback head. 
To reach this screw, it is neces­
sary to drill a small hole in the 
plastic case of your tape record­
er. (Drill this hole just above the 
Play button-see diagram.) Al· 
ter access is gained to this ad­
justment screw, you can alter 
the audio quality of the tape sig­
nal by turning the screw left and 
right. You can hear th is signal if 
you pull the Ear plug out of your 
tape recorder. 

The goal of all these ministra­
tions is to achieve a sharp, crisp 
tone-a muffled, muted audio 
signal won't load correctly. 

Sometimes loading problems 
can be caused by failing to turn 
off the clock (CMD"T") when 

Pgm# Page# Filename Comments 

1 154 ROTATE None 

2 154 ROTATE2 None 

3 174 MEMXPD/SRC Needs EDTASM 

4 186 CONVRT/SRC Needs EDTASM 

5 204 HIDPICS None 

6 220 SORTER None 

7 228 SLPTSLPC/SRC Needs EDTASM 

8 244 HRSRCE None 

9 250 ERRPRT None 

10 252 LIFETIME None 

11 286 DISKCHGR None 

12 320 CARTOON None 

13 334 BASCAL None 

14 N/A LAST EST From August 

September LOAD80 Directory 

running under Model I TRSDOS. 
These measures, along with 

frequent volume adjustments, 
as needed, allow us to load 
almost all the tapes we receive. 
The tapes that won't load-we 
send back! 

If you should have difficulty 
loading your LOAD80 tape, in 
spite of all your best efforts, you 
may have a defective tape or one 
that was damaged in transit. 

@ 

You can obtain a free replace­
ment by returning the defective 

tape to: 
LOADBO 
ATTN: L. Eaton 
BO Pine Street 
Peterborough, NH 03458 
(603) 924-6532 
Next month, look for hints on 

loading source code files using 
Radio Shack's Editor/Assem­

bler.• 

@ 

1 ................ ..... 

QIIJD AC/BATTERY·CUE/REVIEW 

REVIEW • r-CUE 
REWIND RECORD PLAY FAST-F STOP EJECT 

Diagram of Cassette Recorder 

M 0 VIN G? i;j l fyouha;;;a labelhandy, pc;ntOLDaddce" h'cel 

~ Name Call I 
Let us know 8 weeks in advance so that you won't miss a sin· _ 
gle issue of 80 Microcomputing. ::::: Address I 
Attach old label where indicated and print new address ~City State Zip 

1 in space provided. Also include your mailing label , 
whenever you write concerning your subscription. It print NEW address here: I 
helps us serve you promptly . 

D Address change only 
D Extend subscription 
D Enter new subscription 
D 1 year $18.00 
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D Payment enclosed 
(1 ex tra BONUS issue} 

D Bill me later 

Name------------ Call _____ , 

Address __________________ , 



MEMOREX 
rLUIBU DISCS 

WE Wlll. NOT BE UNDER­
SOLDff C-011 Free (800)235-4137 
for prices and information. Deale r 
inq uiries invited and C.O.D.'s 
accepted -v~ 

I 00 Foo th i ll Bl vd 

San Lui s Obispo . CA 

9 340 I . In Cal. call 

(800)592 -5935 o r 

(805)543 - 1037 

RUN BIG 
CPM* 

PROGRAMS 
ON YOUR 

MODEL 1 TRS-80* 
WITH 39 or 54K o f user space.Ca n use Mixed 
Drivers 5V• or 8" (Variable Tracks) 
Compatable wi th all TRs•ao Operating 
Systems and all TRS•ao Programs.( usable 
on 48K disk systems only) Boa rds fit into 
keyboard incfosure. 

FREEDOM OPTION .. - .. . __ .... __ . $245 
MEMORY EXPANSION OPTION . .. . $295 

Send Check or Money Order to : 
(MASS. RESIDENT S. PLEASE INCLUDE 5'1. TAX ) 

F. E.C. ltd. ,,,.,. 141 

P. O. Boa 2388 •Woburn, MA. 01888 ... .. •..... .... 
(817) 944- 5329 : : : :"::":'~'::::::::.:_ .. :: .. 

Nill>.® ~·t>~\li 
'-"'t:~~~ ~t>,~~ 

~~ If You've Written 
~\J" State-of-the-Art Software-­

We'd Like to Publish It! 

We're looking for SYSTEM software: 

DISK OPERATING SYSTEMS 
MONITORS 
PROGRAMMER AIDS/UTILITIES 

LANGUAGES 
DATA BASE SYSTEMS 
Then, sit back and collect your 
royalty checks. Write for our free 
Programmer's Kit today! 

INSTANT SOFTWARE, INC. v' 2 

Submissions Dept. 
Peterborough, NH 03458 

.,-See List of Advertisers on page 354 

SOFTWARE FOR '10DERN PROGRESS IVE EN>HrEERS 

TORSIONAL CONCRETE BEAM DESIGN: Seven bua• 
~apvr., c:al c ul.ation sheet pr- i nt out w / a l i 
for ..... las, pvr-t i nent i nfo f,.-a. ACI 318- 77 for 
rev i '*- Design clo•utd 5t irrups. g, spoac1n9 .and 
•ddtt i on•l lonoitul:Hn•l reinforcino . 

t10DEl I 16K • • • • TAPE •39.95 DISK •44 . 9:5 
S TRUHAP1 An,;a.1 yzes cont . BEAl1S and FRAHES . 
GivD5 ~t. s h1t•r, a xi •l lo.o&d , a.nd di5pl . 

l100EL I 48K , 1 - D I SK egq. 95 HODEL I I 9C'f9. 95 
P1ATH-PAK 1 Le t your pocket eo.putt;1r t1toach you 
11ngin1Jef'"i n 9 ••th , high school th,.-u P.E . Exa; • . 

LitES AND POINTS ••••••••.•..• TAPE S14 . 95 
GE~RAL EOUATIONS •.• •••• ••••• TAPE • t 4.95 
t10DEL I , 16K •• ••• .• ••• ..• • TAPE •t9 . 9'!5 EA. 

MISCELLANEOUS PROGRAf1S 
FREEZER INVENTORVr Keep tr a ck o f food i n 
frvezo,.- by ite,., d.11.ts> pl•cctd tn f ,.- eeze,.-, • nd 
loc.;ation of frvezer. Keep d isk or tape file&. 

HODEL I 16K • •• TAPE •t9.95 DISK •24 . 95 
VIDEO CASSETTE 11ANAGEt"ENT i l(oep t,.-•ck of your 
recorded movie&. Se•rch for ,.ovie C tit l • or 
sta,.-), p r i n t l oabels, oand lists . Mach. sort. 

l10DEL 1 32K, 1-D1Sk • ••.• • •. •• DISK • 3 9 . 95 

'1El'tOREX DJSl(ETTE ClO I 5 1 / 4 " ••••• • •••• 2 9.95 
HX-100 PRI NTER W/CABLE. •.••• •• ••• • • • • 5899.95 
OKI DATA "ICRC1..HE PRINTER W/ CABLE. • •• 5"rr1 . 95 
SHIPPING lo HANDLING FOR PRINTERS •••• • • 1'!5. 00 

HI SSOUR I RES I OUH S 
PLEASE ADO 

tip; STATE SA LES TAX 

Writ e SS I for information about marlc.etin9 you r 
prog ram~: P.O . Box 11 676 ICan ~ a s Cit y, hO 6Li 13B 

FR I CTION FElD FOR YOU R EPSON 

MX-70. or MX-Bo· 
+ Co nvert s your pr inte r for fr ic ti on 

feed of SI NGLE SHEET S or· ROLL 
PAPER _ 

Snap· on installation . lno tools 
needed . uses exi stin g moun 1s1 . 

+- Tractor feed r em ain s undisturbed . 

• Pr oven reliabi li ty. 

+ Ava i la ble NOW• 

Only sJ9. 95 l add SI. 50 for postage 1 

•C!C ...-470 

SFINKS 1.81 
MIC ROCOMPUTER 

CHESS 
SFlNKS was recen~y challenged by lhe best pro · 
grams available for lhe IBS-80 · m>CTocompuler 
in a Canadian Round Robm 

11-IE RESULT: 
SFlNKS riddled MYCHESS. SARGON 11 . and 
GAMBIET 80 to finish in a tie lex I SI place 
SFlNKS features an audt0 alert . a problem mode . 
superb graphics. and nine levels of play Play ch= 
with the best for less' 

32K Model I TRS-80 • 
cassetteordisk only

529.95 
WllliAM A. FINK 

PO BOX5912 
Lighthouse Point . FL 33064 

Dealer Inquiries 
\AA> I come 
·Trademark of 
T andv Co mpany 

,,. 557 

THE GREEN .$,Rnft THING -11 ... Gt- 1~ ...... - .... ..,. ••.• _m-110 1o _ .. _... . ,..._ ... .... , 

AVAIL A BLE : f o r mode l s 1, 11 , ond Il l as wel l 
os ony stondord 12 inch monito r . 

list $7~ 
FEATURES: 

• lmpr o• ellll im.9• con l,...11 

••-'""' .. .y• fet i9 ""• 
lnh • nCH wuen l .. ibih y 
D•CT••MI ,,.,. 

ORDER NOW 
--2.t HOIJI --­

PH 401•946•1265 

Oi••• 1ylfem • prof"1io.I ._ok 

~\ re AUDIO - VIDEO 

f\V ;;:) .,.. 146 SYSTEMS 
2415 Autumnvale Dr. Sen JoH, CA. 95132 

Smartmodem 

~I -(l)Hayes ! ~o ! ! ! ! ! 

• Auto-Answer • Auto·Dial • Repeat 
• Programmable - Use Any Language 

• Touch-Tone and Pulse Dialing 

I 

• Audio Monitor - Li sten lo Connection 
• FCC-Approved Direct-Connect 
• Full or Half Duplex . 0-300 Baud 

• RS-232C Interface • 7 Status LED's 
• Two Year Limited Warranty 

$279 
Send certi fied check or money order 
Allow two weeks tor personal check 
Florida residen ts add 4°·o sa les tax 

ACE COMPUTER PRODUCTS 
...- 265 of Florida Inc . 

1640 N.W. 3rd STR EET 
DEERFIELD BEACH. FLA. 3344 t 

M"The :,z~~! City"~ 
A FANTASY ADVENTURE GAME 

Search for gold as a Fighter Dwarf Elf 
Halfling or Magic-User in th~ dung~on; 
beneath the Wizard'sCity or surrounding 
forest. Evil monsters lurk everywhere to 
protect the gold. All in graphics! 

Cassette $12.g5 Disk $16_g5 

Financial Statement 16K 
Income Tax 8K 

Income/ Deductions File 8K 

Stock Charting 8K 

$14,g5 
19_g5 

10.g5 

15.g5 

Mail List Labier 32K disk only 22.g5 

Add $4 for disk except Mail List 
Add S 1.5 0 shipping & handling 

All programs for TRS- 80 Mod. 1 Lev. 2 

BAP$ Software 
6221 Richmond, Suite 220 

Houston, Texas 713/ 783-3433 
TRS- 80 Is a reg. tradema rk of the Ta ndy Corp. 
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PETERBOROUGH, N.H. 03458 

ssss 

~he Electronic 
Breadboard 

Computer Aided Design (CAD) is one of the newest 
of the applications of microcomputer technology. 
THE ELECTRONIC BREADBOARD permits the 
design and analysis of analog circuits. It can be 
used to evaluate voltages, currents, impedance 
and the frequency response of any circuit. 

This package is ideal for audio component repair­
men, ham radio technicians, hobbyists, electrical 
engineers, telecommunications engineers, audio­
philes and students of electronics. Plug it in and 
slice away a lot of guesswork. 

0287R-A40 Model I & III Level II 16K $49.95 * 

..-537 
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.-Fri. 8:00 am-4:30 pm E.S.T . 

* Plus shipping -VISA -• • 
ssssss 

E 
Selling so Microcomputing, the only major journal for the users of the 
TRS-So •, is a sure bet for getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We know "SO" will make you money . .. it's the only magazine for the 
TRS·SO • users and you know how many of those there are. So call today 
and join the dealers who make money with "So". 

For information on selling so Microcomputing, call 603·924·7296 and 
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write to her 
at so Microcomputing, Pine Street, Peterborough, NH 0345S. 

• TRS-80 is a trademark of the Tandy Corp. 
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m1crocomput1 ng oookshelf 

-BUSINESS-

<'0~SCAL-BK1188-by Paul M. Ch irlian~rofessor 
Chirlian's textbook combines a simple approach to the 
PASCAL language with compre hensive coverage on 
how a computer works, how to use a flowchart work· 
ing from a termi.nal as well as batch operali~n and 
debugging. Special attention is paid to idiosyncrasies 
of the language and syntax flowcharts abound for the 
convenience of the experienced programmer. Well in· 
dexed. $12.95• 

e PAYROLL WITH COST ACCOUNTING-IN BASIC­
BK1001 -by L. Poo le & M. Borchers, includes program 
list ings with remarks, descriptions, d iscussions of the 
principle behind each program, fi le layouts, and a com· 
plete user's manual with step·by·step instruc tion s, 
flowcharts, and simple reports and CRT displays. Pay· 
roll and cost accounting features incl ude separate 
payrolls for up to 10 companies, time-tested interec· 
live data entry, easy correc tion of data entry errors, job 
costing (labor of distribution), check printing with fu ll 
deduction and pay detail , and 16 different printed re· 
ports. including W·2 and 941 (in CBASIC). $20.00. • 

•INTRODUCTION TO TRS-80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING- BK1219-by Michael 
P. Zabinski. Written by an experienced educator, th is is 
th e book for those beginners who want to learn about 
computers without having to become an expert. II has 
practical programs, useful line-by·line commen ts, ex· 
cellent flowcharts accompanied by line numbers and 
over 200 exercises which help the reader assess prog· 
ress, reinforce comprehension, and provide valuable 
practical experience. $10.95. • 

• 50 BASIC EXERCISES- BK 1192-by J. P. Lamoit1er. 
Th is book is st ructured around the idea that the bes t 
way lo learn a language is through ac tu al practi ce. It 
contains 50 completely explained exercises: state· 
ment and analysis of the problem. flowchart s, pro· 
grams and ac tu al runs . Prog ram subjec ts incl ude 
mathema tics. business . games. and opera tions re· 
search . and are presented in varying levels of diffi· 
cult y. This format enables anyone to learn BASIC rap· 
idly. checking their progress at each step. $12.95" 

o THE BASIC HANDBOOK- BK 1174- NEW, SECOND 
EDITION by David Lien . This book is unique. It is a vir· 
tual ENCYCLOPEDIA o f BASIC. While not favoring one 

~~';;fs~ 1~~:~~r u~~~~hee,;; ~~j';.lll:;~~t~vs~~a~~oi:sAf,'~ 
computer does not possess the capabi lit ies o~ a need· 
ed or specified word , there are often ways to ac­
complish the same funct ion by using another word or 
combination o f words. That's where th e HANDBOOK 
comes in. It helps you get the most from your com· 
puter, be it a " bottom·of·the·line" micro o r an oversized 
monster. $19.95. • 

e LEARNING LEVEL II -BK 1175- by David Lien . Writ· 
ten especia11y for the TRS·BO. th is book concen trates 
on Level II BASIC, explori ng every important BASIC 
!anguage capabilit y Updates are included for those 
who have studied the Leve l I Users Manua l. Sections 
inc lude: how to use the Editor. dual cassette ope ra­
tion. printers and peripheral devices. and the conver­
sion of Level I oroQrams to Level II. $15.95. • 

•BASIC BASIC (2ND EDITfON) - BK1026-by James 
S. Coan. Th is is a textbook which incorpo;ates the 
learn ing of computer programming using the BASIC 
language with the teaching of mathemati cs. Over 100 
sample programs illustrate the techniques of the BA· 
SIC language and every sec t ion is followed by pracli· 
cal problems. Th is second edition covers character 
string handling and the use of data files. $10.50. • 

•ADVANCED BASIC- BK1000-Applications, includ· 
ing strings and files, coordinate geometry, area, se· 
quences and series. simulation. graphing and games. 
$10.75 " 

e SIXTY CHALLENGING PROBLEMS WITH BASIC 
SOLUTIONS (2nd Edition) - BK 1073-by Donald 
Spencer. prov ides the serious student of BASIC pro· 
gramming with interest ing problems and solutions. No 
knowledge of math above algebra required . Includes a 
number of game prog rams, as well as programs for 
financial interest. conversions and numeric manipula­
tions. $6.95. • 

e INTRODUCTION TO PASCAL-BK1189-by Rodnay 
Zaks. A step·by·step introduction for anyone wanting 
to learn the language quickly and completely. Each 
concept is explained simp ly and in a logical order. All 
fea tures of the language are presented in a clear, easy· 
to·understand format with exercises to test the reader 
at the end of each chapter. It desc ribes both standard 
PASCAL and UCSD PASCAL, the most widely used 
dialect for small computers. No computer o r program­
ming experience is necessary. $14 .95. • 

e SOME COMMON BASIC PROGRAMS-BK1053-
publ1shed by Adam Osborne & Associates, Inc. Perfect 
for non·technical computerists requiring ready·to·use 
programs. Business programs, plus miscellaneous 
programs. Invaluable for the user who is not an ex­
perienced programmer. All wi ll operat e in the stand· 

ePROGRAMMING IN PASCAL- BK1140-by Peter alon e mode. $14.99 paperback . 
Grogono. The computer programming language 
PASCAL was the first language to embody in a coher- e PIMS: PERSONAL INFORMATION MANAGEMENT 
ent way the concepts of st ructured prog ramming, SYSTEM -BK1009- Learn how to unleash the power 
which has been defined by Edsger Dijkstra and C.A.R. of a personal computer for your own benefit in this 
Hoare. As such, it is a landmark in the development of ready ·to-use data·base management p rog ram . 
programming languages. PASCAL was developed by $11 .95." 
Niklaus W irth in Zurich; it is derived from the language -MON. EYMAKJNQ­
ALGOL 60 but is more powerful and easier to use. 
PASCAL is now wide ly accepted as a useful language • 
that can be efficiently Implemented, and as an ex· j .,,o,,_ · • . .,,., ,.~ 
cellent teaching tool. It does not assume knowledge of ~· ----. ~"-.' '<:c . 'b · ,., 
any other programming language; it is therefore suit· ...-· 
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able for an introductory course. $12.95. • ft.;;_ ·~b{O'I ~ ' All;fh~ SeJJ, 
-GAMES- \ \<-v to lllg 

e 40 COMPUTER GAMES-BK7381-Forty games in all 
in nine different categories. Games for large and small 
systems, and even a section on calculator games. Many 
vers ions o f BASIC used and a wide variety of systems 
represented. A must for the serious computer games· 
man. $7.95 " 

e BASIC COMPUTER GAMES-BK1074-0kay, so 
once you get your compu ter and are running in BASIC, 
then what? Th en you need some programs in BASIC, 
that's what . This book has 101 games for you from very 
s impie to real buggers. You get the games, a descrip· 
lion of the games, the listing to put in your computer 
and a sample run to show you how they work. Fun. Any 
one game will be worth more than the price of the book 
for the fun you and your fami ly will have with it. $7.50. • 

e MORE BASIC COMPUTER GAMES-BK1182-
edited by David H. Ahl. More fun in BASIC! 84 new 
games from the peop le who brought you BASIC Com· 
puterGames. Includes such favorites as Minotaur(bat· 
tie the mythical beast) and Eliza (unload your troubles 
on the doctor at bargain rates). Complete with game 
description, listing and sample run. $7.50. • 

•WHAT TO DO AFTER YOU HIT RETURN-BK1071-
PCC's first book of computer games ... 48 different 
computer games you can play in BASIC .. . programs, 
descri ptions, many illustrations. Lunar Landing, ham· 
murabi , King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market , etc. $10.95. • 

body 

e HOW TO MAKE MONEY WITH COMPUTERS­
BK1003- ln 10 information-packed chapters, Jerry 
Felsen describes more than 30 computer-related, 
money·making, high profit , low capi tal investment op· 
portunities. $15.00. • 

e HOW TO SELL ANYTHING TO ANYBODY-BK7306-
According to The Guinness Book of World Records, the 
author, Joe Girard, is " the world's greatest salesman." 
This book reveals how he made a fortune-and how you 
can, too. $2.25. • 
•THE INCREDIBLE SECRET MONEY MACHINE­
BK1178-by Don Lancaster. A different kind of "cook· 
book" f rom Don Lancaster. Want to slash taxes? Get 
free vacations? Win at investments? Make money from 
something that you like to do? You'll find this book 
essential to give you the key insider details of what is 
really involved in starting up your own money machine. 
$5.95." 

·use the order card in the back of this magazine or itemize your order <Jn a separate 
piece of paper and mai l to 80 Microcomputing Bookshelf • Peterborough NH 03458. 
Be sure to include check or detailed credit card information. 

No C.O.D. orders accepted. All above add $1.50 handling. Please allow 4·6 weeks 
for delivery. Questions regarding your o rder? Please wri te Customer Service at the 
above address. 

FE>R TOLL FREE ORDERING CALL 1-800-25$-5473 



•TRS-80 ASSEMBLY LANGUAGE-B K1217 -by 
Hubert S. Howe, Jr. Th is book incorporates into a 
single volume all the pert inent facts and information 
you need to know to prog ram and enjoy the TRS-80. In­
c luded are clear presentat ions of all int roductory con­
cepts, complete ly tested pract ical prog rams and sub­
routi nes, detail s o f ROM and RAM and disk operat ing 
systems, plu s comprehensive tabl es, charts and ap­
pendices. Suitable for the fi rst time user or more ex­
perienced users. $9.95. • 

e INSIDE LEVEL 11 - BKl 183-For machine language 
programmers! Th is is a comprehensive reference 
guide to the Level II ROMs. allow ing easy ut i lizat ion of 
th e sophis ticated routines they contain. It conc isel y 
explains set-ups. calling sequences . variable passage 
and 1/0 routines. Part II presents an entirely new com· 
pos ite program structure w hich unload s under the 
SYSTE M command and executes in bo th BASIC and 
mac hine code with the speed and effi ciency o f a com­
pi ler. Spec ial cons1derat1on is given to disk system s. 
$15.95." 

e PROGRAMMING THE Z·80 - BK 1122- by Rodna y 
Zaks . Here is assembl y language prog ramming for the 
Z·80 presented as a prog ress ive. step·by ·step course. 
Thi s book :s bo th an educational text and a self· 
contained reference book. use ful to both the beg inning 
and the experienced programmer who wi sh to learn 
about the Z·80. Exercises to test th e reader are inc lud · 
ed. $14 .95. · 

.z.eo SOFTWARE GOURMET GUIDE AND COOK· 
BOOK- BK 1045-by Na t Wadsworth Scelbr"s newest 
cookbook I This book con1a1ns a complete description 
of the powerful Z-80 1nst ru ct 1on set and a w1ae variety 
ol programming 1nforma11on. Use the author's ingre­
dients including routines. subroutines and shor t pro· 
~~i~~ : .choose a time- tes ted recipe and start cooking! 

.z.eo ASSEMBLY LANGUAGE PROGRAMMING ­
BK 1177-by Lance A. Leventha l. Th is book thoroughly 
covers the Z-80 instruc tion set. abour.d 1ng in s imple 
programming examples whi ch i ll ust rate sof tware de­
velopment concepts and ac tual assembl y tanguagP. 
usage. Features inc lude Z-80 110 devices and 1nterfac­
mg methods. assemb ler convent ions. and compctr1 -
sons with 8080A/8085 instruction sets and interrupt 
st ructure. $16.99. ' 
e VOL. I COMPONENT TESTERS-LB7359- ... how 
to bu rld transistor tes ters (8). drode tes?ers (3), IC test· 
ers (31. voltmeters and VTVMs (9). ohmmeter s (8 di ffer· 
ent kinds). induc tance (31. capacrty !91. 0 measure· 
men t. crystal checking (6). temper atur e (2). aural 
meters for the blind (3) and all sorts of miscellaneous 
da ta on meters .. . using them , making them more ver ­
satile . making standards. rnvaluable book. $4 .95. ' 

•VOL. II AUDIO FREQUENCY TESTERS - LB7360 -
... jam packed with all kinds of audio frequency test 
equipment. If you' re into SSB. RTTY. SSTV . etc .. thi s 
book is a must tor you . . . a good book 'or h1-t i addicts 
and experimenters, too ! $4.95. · 

•VOL. 111 RADIO FREQUENCY TESTERS - LB7361 -
Radio freq uency waves. the common denominator of 
Amateur Radio. Such items as SWR. antenna im· 
pedance. line impedance. rf output and fie ld st rength: 
detai led instruct ions on testing these item s includes 
sect ions on signal generators. crysta l calibrators. grid 
dip oscillators, noise generators. durhmy loads and 
much more. $4.95: 

•VOL. IV IC TEST EQUIPMENT -LB7362-Become a 

¥~s~ 1~~hu~~~n~N~it~~~J:'R~h~~!~~r~~~~uc'::~s~:~~~i~~ 
projects for bu ild ing test equ ipment to work with your 
ham stat ion and in servicing d igi tal equipment. Plus a 
cumulative index for all four vo lumes for the 73 TEST 
EQUIPMENT LIBRARY $4.95. • 
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•MICROCOMPUTfNG CODING SHEETS Microcompuling 's dozen or so prog ram­
mers wouldn't t ry to work w ithout these handy scratch pads, which help prevent the 
little errors that can cost hours and hours o f programming time. Avai labl e for pro­
gramming is Assembly/Machine Language (PD1 001), which has col umns for ad· 
dress, inst ruction (3 bytes), sou rce code (label, op code, operand) and comments; 
and for BASIC (PD1002) which is 72 columns wide. 50 sheets to a pad. $2.39. • 

PROGRAMMING 
The Microprocessor Software Engineering Serles by John Zarrella provides common 
sense descriptions of advanced computer system topics for engineers, program­
mers and development managers. Each volume is a self-contained review of a soft· 
ware engineering topic, explain ing fundamental concepts in easy·to-understand 
language and describing sophisticated software tools and techniques. Detailed 
glossa ry of technica l jargon is inc luded in each volume. Th is series will help you fi nd 
the sol utions to you r software problems. 

•OPERATING SYSTEMS: CONCEPTS AND PRINCI· 
PL ES- BK 1193- Present s an overview o f th& basrc op-
erat ing system types . thei r components and ca pabil · 
1t1es $7 .95. · 

•WORD PROCESSING AND TEXT EDITING - BK t 194 
·- Provides a firm basis for understand1r1g word pro­
cessing terminology and for comparing systems 
$7 95 . 

•SYSTEM ARCHITECTURE - BK 1195 - Present s a 
oeta ll ed ove rview o f advanced comput er sys tem 
oeS •s:lll including ob1ect architec tu re and capability­
based addressing $9.95. • 

-6502-
*•THE APPLE 11 USER'S GUIDE- BK1 220 - by Lon 

Poole. Martin Mc Niff . and Steven Cook Thl5 gu ide rs 
the key lo un locking the fu ll power of your Appre II or 
Apple II Plus. Top ics include: ··Appleso lt and rnt eger 
BASIC Prog ramming ·· - especial ly how to make the 
best use of Appfe"s sound co lor and graphics capabili ­
ties . " Mac hin e Level P1ogramming ."· " Hardware 
Features"-which covers the disk drive and print er, 
and " Advan ced Prl)gramm 1ng" - de&c. 11 bing high 
resoluti on graphi cs tec tln1ques and o tr1e1 advanced 
appl ica tions. Wel l organized and easy to use $15.00. ' 

•PROGRAMMING THE 6502 (Third Edition) - BK 1005 
- Rodnay Zaks has designed a se lf-contain ed text to 
learn prog ramm ing. using the 6502. It ca n be used by a 
person who has never programmed before, and should 
be o f va lue to anyone using the 6502. The many exer­
~ 1ses will allow you to tes t yourself and prac tice the 
concepts presented. $12.95. • 

• 6502 APPLICATIONS BOOK- BK1CXJ6- Rodnay Zaks 
presen ts practical-applica tion techniques for the 6502 
microprocessor. assuming an elementary knowledge of 
microprocessor programming. You wil l build and design 
your own domestic·use systems and peripherals. Self· 
test exercises rncluded . $12.95: 

e6502 ASSEMBLY LANGUAGE PROGRAMMING ­
BK 1176-by Lance A. Leven tha l. Thi s book prov rdes 
comprehensive coverage of !he 6502 microprocessor 
assembly language. Leventhal covers over 80 prog ram· 
ming ex amples from simple memor y load loops to 
complete design profects. Featu res inc lude 6502 as· 
sembler co nventions , input /output devi ces and inter· 
lac ing methods. and prog ramming the 6502 interrupt 
sys tem. $16.99. · 

e6502 SOFTWARE GOURMET GUIDE AND COOK· 
BOOK- BK 1055- by Robert Find ley. Thr s book intro· 
duces the BASIC language programmer into the rea lm 
of machine-language prog ramm ing. The description o f 
the 6502 struc tur e and ins truc tion set . va rious 
routines . subroutines and programs are th e ingredi ­
ents 1n this cookbook . " Recipes" are included to he lp 
you put together exact ly the prog ram s to suit your 
tast e. $12 .95." 

8080-6809-68000 

* 
ii 6809 MICROCOMPUTER PROGRAMMING AND 
INTERFACl!°lG- BK 1215- by Andrew C. Staugaard. 
Jr. Geltrng rnvolved wi th Tandy 's new Color Compu ter? 
11 so. thi s new book from the Blacksburg Group wil l 
a llow you lo exp loi t the awesome power of the 
machine 's 6809 microprocessor. Detailed in format ion 
on pro~essor archi tectu re. addr~ssing _modes, register 
~perat 1on . data movement . ari thmetic log ic opera· 
t10 ':1 s. 110 ~nd in lerfacing is provided . as well as a 
r~v 1ew sec_t1on at the end?' each chapt_er. Four appen· 
d rces are m cluded coverr ng the 6809 rns lruc tion set. 
spec rf1ca t1on sheets of th e 6809 fami ly o f processors 
o ther 6800 series equipmen t and the 68091682l 
Peripheral Interface Adapter. Th is book is a must for 
the serious Color Compu ter owner . $13.95. • * • 68000 MICROPROCESSOR HANDBOOK - BK1216 
- by Gerry Kane. Whether you ·re currentl y using the 

68000. plannrng to use it. or simp ly c urious abou t one 
o f the newest and mnsl powerfu l microprocessors 
thi s hand_book has alt the answers A c lear pr esenta: 
t~on of s1g~a l co nv~rsion s . liming diagram cu nven­
l 1ons. fun c tional log ic, three d 1t feren 1 inst ruc tion set 
tab l.es. except ion processing , and fami ly support 
devices provides more 1n fo rma110n abo111 the 68000 
th an the manufactu rer 's data sheets. A stand alone 
re ference book which ca n also be used as a suople· 
ment to An In troduc tion to Microcompu ters Vol 2- ­
Some Real Microprocessors $6.99. • 

•8080Al8085 ASSEMBLY LANGUAGE PROGRAM­
MING - by Lance Leven thal - BK 1004-Assembly fan· 
guage programmrng for the 8080Al8085 is explained 
wi th a description of the func tion s o f assemb lers and 
assembly ins tructions. and a d iscussion o f basic so ft · 
ware developmen t concP.pl s. Many ful ly debugged, 
prac ti cal prog ram s are inc luded as is a special section 
on structured programming . $15 .99. • 

e8080SOFTWARE GOURMET GUIDE AND COOK­
BOOK- BK1102- l l you have been spending too much 
time deve loping simp le rou tines for your 8080, try this 
new book by Sce lbi Computing and Robert Findley. De· 
sc~ibes so rting, searching, and many other ro utines for 
the 8080 use r. $12.95. • 

· Use the order card in the back o f !his magazine o r 1tem1ze your order 'Jn a separate 
prece of paper and mai l to 80 Microcomputing Bookshelf• Peterborough NH 03458. 
Be sure to include cherk; or detailed credit cara 1nformat1on. 

No C.0 .D. orders accept ed. All above add $1.50 hand ling. Please allow 4·6 weeks 
~~o~~l i:dd1;.e~~-estion s reg arding your order? Pl ease write Customer Service at the 

FO~ TOLL FREE ORDERING CALL f -·B00-258-5413 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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-INTRODUCTORY-

•SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTING-BK7311 -A collection of the best art icles that 
have appeared In Kilobaud MICROCOMPUTING. includ· 
ed Is material on the TRS-80 and PET systems, CP/M, the 
6080/8085/Z-80 chips, the ASR-33 term inal. Da •~ base 
management, word processing, text editors and file 
structures are covered too. Programming techniques 
and hard-core hardware construction projects for 
modems, high speed cassette interfaces and TVTs are 
also Included In th is large format, 200 plus page edition. 
$10.95.' 

e MIC ROPROCESSOR INTERFACING TECHNIQUES 
- BK1037-by Austin Lesea & Rodnay Zaks-wlll 
teach you how to Interconnec t a complete system and 
interface it to all the usual peripherals. It covers hard· 
ware and software skills and techniques, including the 
use and design of model buses such as the IEEE 488 or 
S-100. $15.95.' 

• HOBBY COMPUTERS ARE HERE!-BK7322-lf you 
want to come up to speed on how computers work . .. 
hardware and software ... this is an excellent book. It 
starts v.:1th fundamentals and explains the circuits. and 
the basics of programming, along with a couple of TVT 
construction projects. ASCll -Baudot . etc . This book has 
the highest recommendations as a teaching aid. $4.95. • 

•TH E NEW HOBBY COMPUTERS-BK7340-This 
book takes it from where "HOBBY COM PUTERS ARE 
HERE!" leaves off, with chapters on Large Scale lntegra· 
t~ on. how to choose a microprocessor chip, an in trod UC · 
tron to programming, low cost 110 for a computer. com· 
put er arithmetic, check ing memory boards . . . and 
much, much more! Don't miss this tremendous value! 
Only $4.95.· 

• AN INTRODUCTION TO MICROCOMPUTERS, VOL. O 
-BK1130-The Beginner's Book-Written for readers 
who know nothing about compu ters - for those who 
have an interest in how to use computers-and for 
everyone else who must live with computers and 
should know a little about them. The first in a series of 
4 volumes , this book will explain how computers work 
and what they can do. Computers have become an in· 
tegral part ol life and society. During any given day you 
are affected by computers, so start learning more 
about them with Volume O. $7.95. • 

• VOL. 1-BK1030-2nd Edi tion completely rev ised. 
Dedicated to the basic concepts ol microcomputers 
a~d hardware theory . The purpose ol Volume I is to 
give you a thorough understanding of what microcom­
puters are. From bas ic concepts (which are covered in 
detail), Vol ume I bui lds lhe necessary componen ts of a 
microcomputer system. This book highlights the dlf· 
ference between minicomputers and microcomputers . 
$12.99. ' 

• VOL. 11-BK1040 (with binder)-Contains descrlp· 
lions of individual microprocessors and support 
devices used only wi th the parent microprocessor. 
Volume II describes all ava ilable chips. $31 .99' 

• VO L. 111 -BK1133 (with binder)-Contains descrip· 
lions of all support dev ices that can be used with any 
microprocessor. $21.99' 

-SPECIAL INTERESTS-

eTRS.80 DISK AND OTHER MYSTERIES-BK1181-
by Harvard C. Pennington. This is the definitive work 
on the TRS-80 d isk system. It is full of detailed "How 
to" informat ion with examples, samples and in-depth 
explanat ions suitable for beginners and professionals 
alike. Th e recovery of one lost fi le is wort h the price 
alone. $22.50. • 

e MICROSOFT BASIC DECODED AND OTHER 
MYSTERIES- BK1186-by James Farvour. From the 

~~%?¥,J~f\~~~~~~~ y~~r~~~:~ f/Jt1~n~~ arc~~~ 
ments for the disassembled Level II ROMs, six add i· 
tlonal chapters describing every BASIC subroutine, 
wilh assembly language routines showing how to use 
them. Flowcharts for ail major rout ines give lhe reader 
a real Insight into how the interpreter works. $29.50. 

• THE CUSTOM TRS·80 AND OTHER MYSTERIES­
BK1218-by Dennis Kitsz. More than 300 pages of 
TRS·80 customizing Information. With this book you'll 
be able to explore your computer like never before. 
Want to turn an 8 track inlo a mass storage unit? In· 
dividual reverse characters? Replace the BASIC 
RO Ms? Make Mus ic? High speed, reverse video, Level I 
and Level II? Fix It if it breaks down? All this and much, 
much more. Even If you have never used a soldering 
iron or read a circuit diagram, this book will teach you 
how! This Is the definitive guide to customizing your 
80! $29.95 .• 

• BASIC FASTER AN D BETTER AN D OTHER MYS· 
TERIES-BK1221-by Lewis Rosenfeider. Yo u don 't 
have to learn assembly language to make your pro· 
grams run fast. With the dozens of programming tricks 
and techniques in this book you can sort at high speed, 
swap screens in the twinkling of an eye, write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power ol USA ca lls. $29.95. • 

• THE CP/M HAN DBOOK (with MP/M)-BK1187-by 
Rodnay Zaks. A complete guide and reference hand· 
book for CP/M-the industry standard in operat ing 
systems. Step·by·step instruct ion lor everything from 
turning on the system and insert ing the diskette to cor­
rect user discipline and remedial action for problem 
situations. This also includes a complete discussion 
of all versions of CP/M up to and including 2.2, MPIM 
and COOS. $14.95' 

e INTRODUCTIO N TO TRS·BO GRAPHICS-BK1180-
by Don Inman. Dissatisf ied with your Level I or Level II 
manual 's coverage of graph ics capabilities? This well· 
structured book (suitable for classroom use) is ideal 
for those who want to use all the graphics capabil ities 
built into the TRS·80. A tutorial method is used with 
many demonstrations. It is based on the Level I, but all 
material is suitable for Level II use. $8.95. • 

• TOOLS & TECHNIQUES FOR ELECTRONICS­
BK7348-by A. A. Wicks-is an easy.to-understand book 
written lor the beginning kit builder as well as the ex· 
perienced hobbyist. It has numerous pictures and 
descriptions of the safe and correct ways to use basic 
and specialized tools for electronic projects as well as 
specialized metal worki ng tools and the chemical aids 
which are used in repair shops. $4.95. • 

•HOW TO BUILD A MICROCOMPUTER-AND REALLY 
UNDERSTAND IT-BK7325- by Sam Creason. The elec· 
I ronies hobbyist who wants to build his own microcom­
puter system now has a practical " How-To" guidebook. 
This book is a combination technical manual and pro­
gramming guide that takes the hobbyist step-by·step 
through the design, construction, testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95. • 

· Use the order card in the back of this magazine or itemize your order ')n a separate 
piece ol paper and mail to 80 Microcomputing Bookshelf • Peterborough NH 03458. 
Be sure to include check or detai led credit card information. 

No C.O.D. orders accepted. All above add $1.50 handl ing. Pl ease al low 4·6 weeks 
for delivery. Ques•ions regarding your order? Please write Customer Service at the 
above address. 

FOR TOLL FREE ORDERING CALL 1-800-258-54 73 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



Why use their flexible discs: 
Ampex, Athana, BASF, Caelus, Control Data, Dysan, 

IBM, lnmac, K-Line, Maxell, Nashua, Scotch, 
Shugart, Syncom, 3 M, Verbatim or Wabash 

when you could be using 

MEMOREX 
for as low as $1.99 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 Ult imate in Memory Excellence 
Quality 
Memorex means quality products that you can depend on. 
Ouallty control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Memorex's years 
of experience in magnetic media production, result ing, for 
instance, In proprietary coating formulations. The most sophis· 
ticated testing procedures you'll find anY"Nhere in the business. 

100 Percent Error Free 
Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each fl ex ible disc Is tested, 
individually, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulatlon, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audi ts are bui lt Into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliabi li ty and consistent top performance. 

Customer-Oriented Packaging 
Memorex's commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package !hem with pride. Both their packaging and their 
labeling have been designed with you r ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide full information on compatibility, density. sec­
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect feature is available to provide 
data security. 

Full One Year Warranty - Your Assurance of Qua lity 
Memorex Flexib le Discs will be replaced free of charge by 
Memorex if they are found to be defective in materials or 
workmanship within one year of the date of purchase. Olher 
than replacement, Memorex wi ll not be responsible for any 
damages or losses (inc luding consequential damages) caused 
by the use of Memorex Flexible Discs. 

Quantity Discounts Ava ilable 
Memorex Flexible Discs are packed 1 0 discs to a carton and 
10 cartons to a case. Please order only In increments of 100 
units for quantity 100 pricing. We are also willing to accom· 
mod ate your smaller orders. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1 %; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
5%; 1 0,000 or more saves you 7%; 25,000 or more saves you 
8%; 50,000 or more saves you 9% and 1 00,000 or more discs 
earns you a 10% discount off our super low quantity 100 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it . If you need 
further assistance to find the flex ible disc that's right for you, 
call the Memorex compatibility hotllne. Dial 800·538·8080 
and ask for the flexible disc hotline extension 0997. In Californ ia 
dial 800·672·3525 extension 0997. 

Buy wi th Confidence 
To get the fastest delivery from CE of your Memorex Flexible Discs, 
send or phone your order directly to our Computer Products 
Division. Be sure to calculate your price using the CE prices in this 
ad. Michigan residents please add 4% sales tax. Written purchase 
orders are accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 billing. All sales 
are subject to availability. All sales are final. Prices, terms and 
specifications are subject to change without notice. Out of stock 
items will be placed on backorder automatically unless CE is 
instructed differently. lnternallonal orders are invited with a $20.00 
surcharge for special handling in addition to shipping charges. Alt 
shipments are F.0 .8. Ann Arbor, Michigan. No COD's please. Non­
certified and foreign checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, Ann 
Arbor, Michigan 48106 U.S.A. Add S8.00 per case orpartial·case of 
100 8·1nch discs or S6.00 per case of 100 5'/~ · inch mini·discs for 
U.P.S. ground shipping and handling in the continent al U.S.A. If you 
have a Master Charge or Visa card, you may cal l anytime and place 
a credit card order. Order to ll· free in the United States. Call 
anytime 800·521·44 14. If you are outside the U.S. or in Michigan, 
dial 313·994·4444. Dealer Inquiries Invited. All order tines al 
Communica tions Electronics are staffed 24 hours. 
Copyright c1981 Commun ications Electronics"' 

~~~-
Order Toll-Free! 
(800) 521-4414 

For Data Reliability-Memorex Flexible Discs 

a!!~OMMUNICATIONS 
.. ELECTRONICS"' .,-2s3 

Computer Products Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL· FREE (800) 521 ·4414 or outside U.S.A. (313) 994·4444 



WE ARE MOVING TO 
LARGER QUARTERSI 

Thank you ... 
. . . for making our expansion po$ible and for 
helping make us the leading distributor 
of microprocessor systems, terminals 
and printers. 

We are showing our appreciation by 
producing a special catalog with thousands 
of items at greatly reduced prices. 
Call or write today. 

Help us move our inventory before we have 
to move it . 

•••••••••••••••••••••••••••••••••••••••• 

MiniMiaolVlart, Inc. 
943 W. Genesee St. .,-24 

Syracuse, New York 13204 
(315) 422-4467 



SEPTEMBER TRS-80T.M. 
SPECIALS 

Verbatim Diskettes 
* Datallfe Series 
* 40 Track, Built-in Hub Rings 
* Single Sided, Double Density 
Cat No. 1147 For TRS-80 $27/box 

Lex-11 Acoustic Modem 
* 300 Baud modem W/originate, 
answer, test modes, full or half 
duplex operation. 
* Power & ready indicators. 
* Switches mounted on top for 
easy access. 
* 4 screw assembly for easy 
servicing. 
Cat No. 2930 $119.95 
(Reg. $139.95) 

Percom DOUBLER II 
Plug in adaptor stores two to four times more data on your diskettes. 

Runs TRSDOS, NEWDOS + or Percom OS-80. Installs without re-wiring 
or trace cutting. Includes DBLDOS, a TRSDOS compatible double 
density operating system. 
Cat No. 2971 $159.95 

TRS-80 Color Computer Owners! 
Take your pick of three popular arcade games from Spectral 

Associates. Pick one or pick all three. On cassette. $21.95 ea. 
Cat No. 3157 Invaders 
Cat No. 3158 Meteoroids 
Cat No. 3159 Space War 

How To Order 
Write or phone. Mention this ad and WE PAY SHIPPING. (UPS 

ground, USA only). Pay by check, M/C, Visa or C.O.D. (Add $1.40 for 
C.O.D.) Offer expires Oct. 1, 1981. 

ELECTRONICS 
19511 Business Center Dr. Dept. V9 Northridge, CA 91324 

(800) 423-5387 (Outside Calif) (213) 886-9200 (In Calif.) 
MENTION THIS AD AND WE PREPAY UPS GROUND SHIPPING AND HANDLING (USA only) 
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Still have storage problems? 
Fully TRS-80® Compatible 

(Model I or Ill) 

Disk Drives 
Model B/51250K, 1Side, 40Tracks ........ . .. . $321.00 

B/52 500K, 2 Sides, 40 Tracks per side .. .... $439.00 
B/91 500K, 1 side, 80 Tracks . ..... .. . . . ... $439.00 
B/92 1 Meg, 2 Sides, 80 Tracks per side ..... $590.00 

Includes: Case and Power Supply - Fully Tested 
10 Day Money Back Guarantee 

90 Days Parts and Labor Warranty 1E,c1shoo 1 

Here's just a few of the 
features of our Disk Drives 

Other Money Savings Opportunities Order by Phone or Mail • 40/ 80 Tracks • Speed constant <1 lf % 
CABLES 
2 Drive Cable ....... $29.00 
4 Drive Cable ....... $39.00 

Diskettes 
Verbatim ... . . 10 for $31 .00 

Syncom ...... 10 for $35.00 

Plastic File Box ...... $3.95 

Operating Systems 
TRSDOS 2.3 ....... $14.95 
40 Track Patch . . . . $9.95 
NEWDOS + 

40 Track ......... $99.00 

Newdos 80 .. . .... $139.00 

TRSDOS Manual. .... $5.95 

Super Utility ....... $49.00 

Make 80 .. ..... $14.00 

TRS-80 
16K Model Ill ..... $899.00 
48K Model Ill 
w/ 2 Disks ...... $1900.00 

Expansion Interface 
OK .............. $274.00 

Printers 
Centronics 737-1 .. $815.00 
IDS 460 ......... $1219.00 
Epson MX80 . $550.00 
Okidata M80 ...... $499.00 
Microline 82 ..... $650.00 
Microline 83 ..... $950.00 

Okidata prices inc lude tractors 
NEC Spinwriter 5530 
(freight co llect) .. $2579.00 

16K Memory Kits 
Prime NEC 200ns dynamic 
RAM . Comes w ith complete 
instructions ........ $39.00 
MPI Serv ice 
Manual . $3.00 

MPI Engineering 
Manual. .......... $30.00 

FREE! UPS GROUND SHIPPING ON ALL ORDERS OVER $100.00 

Quantity Description $ each Total 

6% IL Tax 
(Minimum order $50.00) TOTAL 

• Auto-eject • Single/double density 

• Hi-Temp stability • Optical sensors-no switches 

rn 
[) 
(J 

ADDS MORE POWER TO YOUR SYSTEM 

Save time ... Order by phone 
Orders only: 1-800-621-3229 

Information: 312-987-1024 
Tech. assistance: 312-987-1032 

MIDWEST 

COMPUTER 

PERIPHERALS® .,.-s 

D Check enclosed 
Bill my D Visa D Am Ex 

D Master Charge 

1467 S. MICHIGAN 
CHICAGO, ILLINOIS 60605 

TRS 80 TANDY CORP 

Acct. No.---------- Exp .. _-----

Name------------------~ 
Address __________________ _ 

City _________ State•----- ZiP•---

Not Responsible lor Typographical Errors Prices Sub1ect to Change w/ o notice 
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READER SERVICE 
This card valid until October 31, 1 981 

Please help us to bring you a 
better magazine-by answering 

these questions. v. What peripherals do you ha ve 

I. What Is your age? 
0 A. under 18 
0 B. 18·22 
D C. 23·40 
0 D. 41-60 
0 E. over 60 

II. What Is your occupation? 
D 1. Pro fessional 
0 2. Engineer 
0 3. Data processing 
D 4. Business 
D 5. Educa!IOn 
D 6. Technician 
D 7. Student 
D 8. Other 

Ill . What arc your primary applica· 
lions of your TRS-80 (check only 
two)? 

D A. Business 
D B. Games 
D C. Home 
D D. Educat ion 
D E. Scien ti f ic 
D F. Control 
D G. Music 

IV. Your TRS-80, is It a 
D t. Level I 
0 2. Leve l II 
D 3. Model II 
D 4. Don 't own one yet 

ichcck all that apply)? 
0 A. Expan s ion inter face 
0 B. Di sk 
0 C. Pri nter 

VI. How much ha ve you spen t on 
hardware? 

O 1. less than $500 
u 2. $500-1.000 
0 3. s 1.000·2.000 
0 4. $2.000-4 ,000 
0 5. $4 .000-6.000 
0 6. more than $6.000 

V II. How much have you spe nt on 
software? 

0 A. less than $100 
U B. $100·250 
U C. $250·500 
lJ D S500·1,000 
U E. more th an $1,000 

VIII. Whal is your level of cd uca· 
lion? 

O 1. Pos t-g raduate 
O 2. College 
U 3. High school 

IX. How many people read your 
copy of 80 Microcompu ti ng? 

0 A. 1 
lJ B 2 
U C. 3 
0 D. 4 or more 

X. If you a re not a subscr ibe r 
please ci rcle number 500. 

80 Microcomputing • POB 2743 • Clinton IA 52735 

80 Microcomputing •September 1 981 

B 0 0 KS 80 Microcomputing 
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Microcomputing products: 
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directly 
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4 9 14 19 24 154 159 164 169 174 304 309 3 14 319 324 454 
5 10 15 20 25 155 160 165 170 175 305 310 3 15 320 325 455 

26 31 36 41 46 176 181 186 191 196 326 33 1 336 341 346 476 
27 32 37 42 47 177 182 187 192 197 327 332 337 342 347 477 
28 33 38 43 48 178 183 188 193 198 328 333 338 343 348 478 
29 34 39 44 49 179 184 189 194 199 329 334 339 344 349 479 
30 35 40 45 50 180 t85 190 195 200 330 335 340 345 350 480 

51 56 61 66 71 20 1 206 2 11 2 16 221 35 1 356 361 366 37 t 501 
52 57 62 67 72 202 207 2 12 2 17 222 352 357 362 367 372 502 
53 58 63 68 73 203 208 213 2 18 223 353 358 363 368 373 503 
54 59 64 69 74 204 209 214 2 19 224 354 359 364 369 374 504 
55 60 65 70 75 205 210 2 15 220 225 355 360 365 370 375 505 

76 81 !l6 91 96 226 231 236 24 1 246 376 381 386 391 396 526 
77 82 87 92 97 227 232 237 242 247 377 382 387 392 397 527 
78 83 BB 93 98 228 233 238 243 248 378 383 388 393 398 528 
79 84 89 94 99 229 234 239 244 249 379 384 389 394 399 529 
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We win. 
16 KRAM KITS 

NEC,1116 200ns 1795 
DIP SHU NTS !FOR KEYBOARD MEM UPGRADE). . 4 00 

TRS-80 MOD I HARDWARE 

PERCOM DATA SEPARATOR 
PERCOM DOUBLER 
DOUBLE ZAP 11/80 (CONVERTS ND/80 TOD D) 
MPI 40 TRACK DISK DRIVE (B-51 ) 
SHUGART 40 TRACK DISK DRIVE (400L) 
MPI 80 TRACK DISK DRIVE (B-9 1) 
TANDON 80 TRACK DISK DRIVE . 
TANDON 40 TRACK DISK DRIVE 
LNW DOUBLER WITH OOSPLUS 3.3D 
PERCOM SPEAK -2ME-2 

TRS-80 SOFTWARE 

LAZY WRITER MOD I 
PROSOFT MOD I. 111 
SPECIAL DELIVERY (MAIL LIST PROG) MOO I. Ill . 
X-TRA SPECIAL DELIVERY (MAIL LIST PROG) 
TRACKCESS MOD I 
OMNITERM SMART TERMINAL PKG MOD I. Ill . 

PRINTERS 

ANADEX DP 9000 
ANADEX OP 9001 
ANADEX DP 9500 
ANADEX OP 950 1 
CE NTRONICS 739 
C-lfOH 25 CPS l'ARALLEL 
C- ITOH 25 CPS SERIAL 
C-1 fOH 45 CPS PARALLEL 
C-1 fOH 40 CPS SERIAL 
C- ITOH fRACTOR OPf lON 
EPSON MX-80 
EPSON MX-80 FI T 
EPSON MX-100 F/T 
IDS-445G PAPER TIGER 
IOS-460G PAPER flGER 
IDS-560G PAPER TIGER 
INF OS CRIBE 500 9X9_ 150 CPS 
(T l-8 10 REPLACEMENT) 

MALIBU 200 DUAL MODE 
NEC SPINWRITER 5510 SERIAL RO 
NEC SP IN WRITER 5530 PARALLEL RO 
N[C SPINWRITER 5500 D SELLUM OPTIO N 
NEC SPINWRITER 3500 SELLUM OPTION 
OKIOATA MICROLI NE 80 
OKIOATA MICROLINE 82 
OKIOATA MICROLINE 83 

CP/M is a trademark of Digital Research. 

27 00 
. 159.00 

45.95 
299 00 
299.00 
429.00 

. 429 00 

. 299 00 
~ 59 00 
64 95 

125.00 
79.00 

119 00 
. 199 00 

24 95 
89.95 

1195 OQ 
1195 00 
1295 00 
1295 00 
765 00 

1440 00 
1495 00 
1770 00 
1870 00 
175 00 
$CALL 
$CALL 
$CAL L 
795 00 

1149 00 
149500 

1495 00 
2995 00 
2595 00 
2595 00 
2 795 00 
2195 00 
399 00 
599 00 
795 00 

MODEMS 

NOVATION CAT ACOUSTIC MODEM 145 00 
NOVATION 0-CAT DIRECT CONNECf MODEM 155 00 
NOVAflON AUTO -C AT AUTO ANSWER MODE M 229 00 
UOS 103LP DIRECf CONNECT MODEM 175 00 
LtXICON LX-11 MODEM 115 00 

DISKETTES 

MO 525-01.10 16 26.50 
MD 550-01. 10.16 44 .50 
MD 577-01 .10.16 34 80 
MD 557-0 1.10 16 45 60 
FD 32 OR 34 -8000 45 60 

DISKETTE STORAGE 

5%" PLASTIC LIBRARY CASE. 2 50 
8" PLASTIC LIBRARY CASE 3 50 
PLASTIC STORAGE BINDER WITH INSERTS 9 95 
PROTECTOR 5'14 " 24.95 
PROTECTOR 8" 29 95 

CP/ M SOFTWARE 

MICROSOFT BASIC-80 299 00 
MICROSO FT BASIC COMPILER 319 00 
MICROSOFT FORTRAN-BO 399 00 
PEACHTREE SYSTEMS CALL 
MAGI C WAND (REQUIRES CP/ M) 275.00 
WORD STAR (REQUIRES CP/M) 310 00 
MAILMERGE (REQUIRES WORD STAR) 100 00 
SPELLGUARD 239 00 
CP/M PICKLES & TROUT FOR TRS-80 MOD 11 I 75.00 

CORVUS 

TRS-80 MOD I, II 

Controller. Case/ P.S. Oper ating System. A& T 

5 Megabyles 309'.J 00 
1 O Megabytes 44 95 00 
20 Megabytes 5395 00 
MIRROR BACK-UP 700 00 

SPECIALS 

NO . I - TRS-80 DISK & OTHER MYSTERIES / BOX 
OF DISKS/ PLA STIC LIB,RAR'/ CASE . .. 44.50 

NO _ 3 - NEWDOS/ 80 2 O/BOX OF DIS KS/PLASTIC 
LIBRARY CASE _ 149.00 

NO. 4 - MICROSOFT BA SIC CO MPILER / BOX OF 
DIS KS / PLASTIC LIBRA RY CASE 190.00 

NO . 5 - MIC ROSOFT BASIC D & OTHER MYSTERIES / 
BOX OF DISKS / PLASTIC LIBRARY CASE -49 95 

NO . 6 - DOU BL E DENSITY SPECIAL NEWDOSI 
80 DOUBLE ZAP II . BOX OF DISKS . PLASTIC 
LI BRARY CASE _ 309 .00 

TANDON 40 TRA CK WITH NEWDOS + 320 .00 

SUPPLIES 

AVERY TABULABLES 

1.0003-1/2x 15/ 16 . 8.49 
3.000 3-1/2 x 15/ 16 . 14 95 
5.000 3-1 / 2 x 15/ 16 19 95 

UARCO PAPER (Prices FO.B. SP) 

9-1/2 x I I 18 lb white . 29 00 
14-7/ 8 x 11 18 lb white . 39 00 

We stock a complete I ine ol computer covers. printer 
ribbons. print wheels & NEC th imbles. Call us lor your 
needs. 

We built a reputation on our 
prices and your satisfaction. 
We guaranlee everything we se ll for 30 days ti anything 
is wrong . just refurn the ilem and we'l l make ii right. 
And. ol course. we' ll pay til e shi pping charg es 

We accepl Visa and Master Card on all orders_ COD 
accep ted up to $300.00 We also accept school pur­
chase ord ers 

Please add $2 .00 !or stancfard UPS sf11pp1ng and 
handling on orders under 50 pounds. delivered in the 
con tinental US Call us !or shipping charges on items 
that weigh more than 50 pounds Foreign . FPO and APO 
orders please add 15% lor sh1p p1ng Calilornia res­
idents add 6% sales tax . 

(213) 883-
31245 La Baya Drive, Westlake Village, California 91362 

The prices quoled are only valid lor stock on hand and al l prices are sub1ect to change without not ice. 




	Front Cover
	Contents
	Robotics-The Microcomputing Connection
	It's All Robotese to Me
	One Man's Robot 
	Spanning the Electronic Nation

	Tutorial
	All About Sorts-Part II
	New Words for Basic
	Level II  Utilities for the Model Ill 
	Going Pro
	Clear N 
	Bascal

	Utility
	The Memory Expander
	Base Conversions 
	Split and Splice
	Throw Away
	"On Error ... Fix"
	Serial Printing with EDTASM-Plus
	Patching Across
	Rename
	Dateline 80

	Applications
	Morse Resource-Part II 
	Lifespan
	Equine Equation Evaluation 
	The Secret Ballot
	Enhanced Word Processing 

	Construction
	The Wave Shaper
	Width Control
	Lowercase Done Right 

	Education
	Alternate Course-Part II 
	Math Derby 
	Teacher Mod
	The Walls of Jericho
	Analogies

	General
	A Macroprocessor for Basic-Part Ill 
	The Magic Trick
	TRS-80 Cartoon Capers

	Graphics
	Picture This
	Curve Plotter
	Title Graphics

	Review
	Software Tools for the Craftsman 
	Smart Terminal Software 
	Snapp's XBasic

	Technique
	Rotation
	High Speed Sorts
	Erudite Arrays
	Slice & Dice Basic

	Departments
	Remarks
	Education 80
	80 Input 
	Reviews
	80 Applications
	News
	80 Accountant
	Kitchen Table Software
	EXclusive ORacle 
	The Assembly Line
	New Products
	Reload 80
	80 Books
	Index to Advertisers

	Back Cover



