


Store Up to 350 Kbytes on a 5" Disk 
350 310 
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FORMATTED DISK STORAGE CAPACITY 
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The DOUBLER™. It packs almost twice the data on a disk track as your single-density 
system. Depending on the type of drive, you can store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 

• The DOUBLER rM reads. writes 
and formats either single- or dou
ble-density minidiskettes. 
• Proprietary design allows you to 
continue to run TRSDOS'~ NEW
DOS*. Percom OS-80 1 or otherM 

single-density software without 
making any changes to software 
or hardware. Switch to double
density operation at any conve
nient time. 
• Includes DBLDOS rn. a 
TRSDOS* compatible double
density disk operating system. 

Mini-Disk Systems 

More storage capacity 
higher rehab1l1ty from 
Percom the indust ry 
leader One- two- and 
three -drive con11gura
t1ons in either 40- or 77

track format Fully burned-in From only 
$399 

TM ltddem..uk or Percom DOid Cum1mny. Inc. 

• CONVERT utility , on 
DBLDOSTM minidiskette, converts 
fil es and programs from single- to 
double-density or double- to sin
gle-density. 
• The DOUBLER IM circuit card 
includes high performance 
data separator, write precom· 
pensation circuits for reliable 
disk read operations - even with 
80-track drives. 
• Plug-in Installation - The 
DOUBLER simply plugs into the 
disk controller socket of your Ex

Double-Density Software 

(On diskette - with instruction manual.) 


OS-BOD"' Double-Density Disk Operating Sys
tem - This double-density upgrade version of 
Percom's acclaimed OS-80r" resides entirely in 
RAM - requiring only 7.5-Kbytes! A BASIC 
programmer's ' 'dream operating system ,·· even 
utilities are in BASIC. 
DOUBLEZAP-11/80 This program modifies 
Apparat's NEWDOS/80t to run either double 
o'r single-density programs - even to run amix 
of the two formats on one system! . 
DOUBLEZAP-11/V This program modifies Virtual 
Technology's VTOS 4.0tt to provide the same 
capabi lity as OOUBLEZAP-11/80 provides for 
NEWDOS/80. 

pansion Interface. requiring no 
strapping or trace cutting. Expan
sion Interface disk controller may 
be completely restored to original 
configuration by simply removing 
the DOUBLERTM and re-installing 
the original disk controller chip. 
• Works with standard 35-, 40-, 
77- and 80-track mini-disk drives 
rated for double-density operation. 
• Introductory price, including 
DBLDOS rM and format conversion 
utility on minidiskette. only 
$219.95. 

Call toll-free, 1-800-527-1592. for the 
address of your nearest authorized Per
com dealer. or to order directly from Per
com. 

('1EfUlllM) 

PERCOM DATA COMPANY. INC. 
211 N KIRBY GARLAND. TEXAS 750 42 

(214) 272·3421 

• lradem ark of Tandy Htldio Shack Corr>0ration which hdS no rl!lacic,m shlp to l'nc.·cun Da1£t Co111pa11y. PRICES 1\ ND SPECIFICATIONS ~UB.IECT TO Cl !ANGE \VITI IOUT NOTICE. 
t 1rndc>nmrk of Appiua1 Compnny. Inc. tt trademar1< ot Virtual Technology. Inc PRICES DO NOT INCi.UDE SHIPPING AND HANDLING Cl IAl<GES. 



TRS-80* Model I Con1puter Owners . . . 


Doable-density storage. 
It's really here! 

Although rated for double-density operation, all 
levels of Percom drives work equally well in single
density applications. 

You can operate these drives in ordinary single
density format using TRSDOS*, Percom OS-SOTM 
or any other single-density operating system. 

Or, you can add a Percom DOUBLERTM to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 

Under double-density operation, you can store 
as much as 350 Kbytes of formatted data - de
pending on the drive model - on one side of a 
five-inch minidiskette. That's four times the 
capacity of standard 35-track Model I mini
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format ! 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully
tested drives start at only $399. 

TFD-40™ Drives 
TFD-40 Drives store 180 Kbytes (double-density) or 
102 Kbytes (single-density) of formatted data on one 
side of a 40-track minidiskette. Although economical
ly priced. TFD-40 drives receive the same full Percom 
quality control measures as TFD-100 and TFD-200 
drives. 

TFD-100™ Drives 
TFD-100 drives are " flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD-100 drives store 180 Kbytes (double 
density) or 102 Kbytes (single -density) per .side. 
Under double-density operation, you can store a 70

t:;;:::ei page document on one minidiskette. 

TFD-200™ Drives 

The DOUBLER™ - This proprie tary 
adapter for the TRS-80* Model I com
puter packs approximately twice the 
data on a disk track. 

Depending on the type of drive, you 
can store up to four times as much 
da ta - 350 Kbytes - on one side of a 

_ minidiskette as you can store using a 
Tandy standard Model I computer drive. 

Easy to install, the DOUBLER merely plugs into the disk 
controller chip socket of your Expansion Interface. No rewir
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, you can continue to 
run all of your single-density software, then switch to dou
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*
compatible double-density disk operating system, called 
DBLDOS™, plus a CONVERT utility that converts files and 
programs from single- to double-density or double- to sing
le-density format. 

Each DOUBLER also includes an on-card high 
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 

Free software patc h This software patch, called PATCH PAKn.; 
upgrades TRSDOS* for opera tion with improved 40- and 77
track drives. For single-density operation only. 

Quality Percom products are available at a uthorized dealers. Call toll free 

1-800-527-1592 for the address of your nearest dealer or to order directly from 
 [~Efl!UlM]
Percom. In Canada call 519-824-7041. · 

TM tn>demark or Percom Doto Company. Inc. Prices and speclf1Ca1tons sub)ect 10 change without nottce PERCOM DATA COMPANY, INC. 
211 N KIRBY · GARLAND TX · 75042 

mark or Tandy Rodio Shack Corporation which has no relationship to Percom Data Company v 408 1214) 272 3421 



--

January 1981 Issue #13 

PUBLISHER 
Wayne Green 

EXECUTIVE VICE PRESIDENT 
Sherry Smythe 

CORPORATE CONTROLLER 
Charles Garniss, Jr. 

ASSOCIATE PUBLISHER 
Edward Ferman 

ASSISTANT PUBLISHER 
Jeff DeTray 

ADVERTISING MANAGER 
Kevin Rushalko 

CIRCULATION MANAGER 
(603) 924-7296 

Debra Boudrieau 

BULK SALES MANAGER 
Ginny Boudrieau 

ADVERTISING SALES 
(603) 924-7138 
Penny Brooks 
John Gancarz 

Canadian Distributor 
Micro Distributing 

409 Queen St. West 
Toronto, Ontario 
Canada M5V 2A5 

Manuscripls are welcome al 80 Microcomput· 
Ing. we will consider publication of any TRS-80 
oriented mat'.lrial. Guidelines for budding auth· 
ors are available. please send a self·addressed 
envelope and ask for " How 10 Write fo r 80 Micro· 
computing." Entire contents copyright t980 by 
t001001 Inc. No part of this publication may be 
reprinted, or reproduced by any means, withoul 
prio r written permission from the publisher. All 
programs are published for personal use only. 
All rights reserved. 

80 Microcomputing (ISSN ·0199·6789) is pub· 
lished monthly by 1001001 Inc., 80 Pine St., 
Pe1erborough NH 03458. Phone: 603·924·3873. 
Subscription rates in U.S. are $18 for one year 
and $45 for three years. In Canada, $20- one 
year only, U.S. funds. Foreign subscriptions 
(surface mail), S28-one year only, U.S. funds. 
Foreign subscriptions (air mail), $60- one 
year only. U.S. funds. In Europe please contact 
Monika Nedela. Markstr . 3. D·7778 Markdort, 
W. Germany. In South Africa contact 80 Micro· 
computing, P.O. Box 782815, Sandton, South 
Africa 2146. Ausl ralian Dist ributor: Electronic 
Concepls, Attention: Rudi Hoess, 55 Clarence 
Street, Sidney 2000, Australia. All U.S. sub· 
scription correspondence should be ad· 
dressed 10 80 Microcomputing. Subscription 
Department. P.O. Box 981, Farmingdale, NY 
11737. Please Include your address label with 
any correspondence. Postmaster: Send form 
·3579 to 80 Microcomputing, Subscriplion Ser· 
vices, P.O. Box 98t, Farmingdale, NY 11737. 

Contents 

Color Graphics Issue! 
Color by Percom Page 68 
by Francis Kalinowski 

Of course we know you can't get color 
graphics on a black and white 80, but with 
Percom's interface and a color television, 
you can come pretty close. 

Color Computer Primer Page 88 
by Tim Ahrens, Jack Brown 

and Hunter Scales 

Tandy's latest computer is a contender in 
the new color graphics market. It has its own 
BASIC and plug-in ROM paks. Read about 
what these authors call Tandy's most power
ful computer yet. 

After the Goldrush by Jerry Frost Page120 
After years of panning for gold in the Yukon, Frost returned home 
and discovered a gold mine right in his attic. Not one to simply sit 
in his lair and hoard his riches, he hastened to his 80 for some gold
plated programming. Now you, too, can check your closets for hid
den treasure. 

The DB to Lii Converter by Bryan Mumford Page 200 
Spending the best part of your life CLOADing? Has Disk BASIC 
made your favorite programs unavailable? You've got those Level II 
ain't Disk BASIC blues. Don't be depressed! Bryan Mumford, 
micro-magician, has a cure. Follow his directions and DB becomes 
Lii before your very eyes! 

Get High on Histograms by Daniel Lovy Page 211 
Trying to convince your boss that the public is leaning towards 
treadle-powered elect ric heaters this winter? Lovy has a program 

that lets you put the results of your survey 
in front of the Old Man's nose. 

-::: _ 

P. 120 --- -:.._-_ 
~--

---~..-
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A little dull around the edges? ~ 
Rou~ Predictable? Boring? Maybe 
all it ~ is a little Interlude. Interlude is 
the most stimulating computer game ever conceived. 
It com a, g>,mputer intervie"'!, an innovative 
progra pt, and a one-of-a-kind manual to 
tum yo ting, adventurous, delicious fun! 

Interlude is: romantic .. . playful. . . outrageous ... a fantasy. Interlude is: • A Bed of Roses (Inter
lude #1) •Mata Harl (Interlude #49) •The Chase (Interlude #7) •Rodeo! (Interlude #71) •The King and I 
(lnterlude..#60) • Some Enchanted Evening (Interlude # 84) • Caveman Caper (Interlude #82) • From Here 
to Ecstasy (Interlude No. 30) • Satin Dreams (Interlude #72). 

More than 100 Interludes are included in the program. Most are described in detail in the accompanying manual, 
but several surprise Interludes are buried in the program awaiting that very 
s~tfimewhen your interview says you' re ready. (When you learn secret InterludeTM 

'1'fiterlude # 99, your love life may never again be the same!) Interlude 
can give you experiences you:Jl never forget. Are you ready for it? The Ultimate Experien ce. 

r -- --------------------------------- 
I INTERLUDE, 10428 Westpark, Houston. Texas 77042. I'm really ready. Send my Interlude today. 

I Apple D (16K)* ms.so (Level ll-16K)** Poster Available for immediate shipment.

I 0 Cassette ($16.95) 0 Cassette ($16.95) 0 20"x 24" reproduction of 


0 Diskette ($19.95) 0 Diskette ($19.95) this ad without ad copy Please enclose your check payable to INTERLUDE
I 0 Diskette-Pascal or DOS 3.3 ($19.95) ($4.95-includes or complete the charge information: 
I Add $1.50 for shipping and handling. shipping charges) 

0 MASTERCARD 0 VISA All charge customers must sign here. __________________
I Account No. Expiration date MasterCard Bank Code ------- 

1 CHARGE CUSTOMERS: Order by phone toll-free! 1-800 -23 1-5 768 Ext. 306 (Texas: 1-800-392-2348 Ext. 306)
I Name __ Age --- 
I Address --------------------------------------- 

City ___________________ State ________ Zip ---------- 

1 *Apple II ls a registered trademark of Apple Computers. Inc. *"TRS-80 is a registered trademark of Radio Shack. a Tandy Co. 



"/departed China without 
a lot of enthusiasm for the 

future of microcomputers there. " 

China 

W ith about one billion people, China 
makes an attractive target for 

future sales of almost anything. Why not 
microcomputers? In October I visited 
China to see how viable such an idea was 
and what time frame might be involved. I 
must say, I departed China without a lot of 
enthusiasm for the future of microcom· 
puters there. It's going to be a long time. 

There are two major problems involved, 
both of which are discouraging. 

First there is the progress the country 
has made in getting into the modern 
world. To be blunt: It hasn't. The manage
ment of the country has kept it in many 
ways about a hundred years behind the 
more advanced nations of the world. In a 
country where, as far as the average per
son Is concerned, the transistor radio has 
yet to be invented, and where the individ
uality of a person is expressed by an occa
sional odd-colored bicycle seat, there is 
much to be overcome both in adapting to 
progress and making tools (such as com
puters) available. 

The other problem is a serious one and, 
since it also affects countries using the 
Chinese language such as Taiwan, Hong 
Kong and Singapore, begs for resolution. 
The Chinese language Is basically incom
patible with computers. Japan has coped 

with this problem by using a subset of 
their language, Kata Kana, which is 
usable on microcomputers. Korean is a 
22-character phonetic language and thus 
easily adapted to computers. Chinese re
quires typing and displaying thousands of 
characters and is a mess to computerize. 

The 580-key keyboard (Photo 1) is one 
approach to tackling the Chinese lan
guage with the computer. You don't learn 
to use th is keyboard with any speed in a 
day or two. This isn't much more difficult 
to handle than the average Chinese type
writer, but that isn't saying much. 

When we look closer at the keys (Photo 
2) we see that each one of them has nine 
different characters which can be 
used- including the English alphabet and 
some graphics. Thus with over 500 keys 
the keyboard can provide several thou
sand Chinese characters. 

Another approach similar to the one 
they use with their typewriters, is the grid 
system (Photo 3), where the character is 
chosen by pressure on a small square 
with the Chinese character in it. This is a 
slow system. Additional characters can be 
generated by combining the components 
of several together before finishing a 
character. 

By building Chinese characters one 
component at a time (Photo 4), most char
acters can be put together with about four 

key strokes. Some systems use up to 
seven strokes and thus are more flexible. 
Once an operator gets used to the system 
his output is about 60 characters per min
ute. This is nearly equivalent to 60 words 
per minute in English since Chinese char
acters can represent a word, part of a 
word or a group of words. 

The Chinese have shown little interest 
in abandoning their language and seem 
determined to somehow adapt computers 
to the language rather than the reverse. 
Obviously the enormous keyboard ap
proach is not compatible with microcom
puter costs, so microcomputer firms are 
keeping an eye on the attempts at synthe
sizing characters with relatively simple 
keyboards as the only practical approach. 
It may work. 

The Asian Tour 

In the June issue of 80 I mentioned that 
there would be an October tour of four 
consumer electronic shows in Asia. The 
tour started with a visit to a computer 
show in Tokyo, then went to Seoul for their 
consumer electronics show. From there 
we returned to Tokyo for another consum· 
er electronics show, then to Taipei and 
finally to Hong Kong. After visiting Hong 
Kong the group split up. Some went to 

Photo 1. 580·Key Chinese Keyboard Photo 2. Close up of 580-Key Keyboard 
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Photo 3. Grid System Keyboard 

Photo 4. By building Chinese characters one component at a 
time, most characters can be put together with about four 
keystrokes. 

Singapore for still another show and the 
rest of us went to Canton, China for a 
trade show there. 

In addition to seeing the state of the 
microcomputer business In each of these 
countries, we also had an opportunity to 
get together with user groups, computer 
store managers and dealers. I don't know 
how all the others on the trip made out, 
but It was worth Its weight in gold to me. 

In Korea I managed to get together with 
a chap who Is interested In starting a 
microcomputer magazine and handling 
Instant Software. This Is just the combina
tion I was looking for. And probably the 
best news I found is that a Korean ROM is 
being manufactured for the TRS·80, and a 
dealer is selling the system in Seoul. 

In Tokyo I was besieged by the people 
wanting to work with us. Meetings went 
on untll after midnight some evenings. 
The business outlook is good for a trading 
partnership with a large and well known 
electronics organization. 

In Taiwan I scored two major coups. 
One was the discovery of a trading partner 
interested In distributing our programs, 
and the other was an opportunity to ad
dress the press and businessmen of 
Taiwan. I told them that If they wanted to 
catch up, technologically, with Japan and 
the U.S. they had better start Interesting 
their teenagers In electronic careers. I 
suggested using amateur radio as a 
means. My sp~ch made all the papers. 

The trip to China was a fascinating ex
perience. Oddly enough, there was a good 
deal of agreement as we were on the train 
back to Hong Kong that while we found 
the experience worthwhile, we would not 
be much Interested in doing it again. 
There were a lot of negatives Involved. The 
Chinese did all they could to make our 
visit enjoyable, but under their control. 

China has gotten so used to having an 
abundant populace that its businessmen 
seldom seem to think of labor in econom· 
lcal terms. Even at $45 per month, this ap
proach Is not viable when dealing with the 

· rest of the world. We toured a color TV fac
tory In Korea, for example, and found it 
almost totally automated. The amount of 
labor required per set, complete, Is under 
$2.50. Thus, Korea will be able to turn out 
those sets in competition with almost any 
low wage country for a long time to come. 

·'While we found the 
experience worthwhile, we 

would not be much 
interested in doing it 

agam. 

I invited you to come along on the tour, 
and you passed It up. You missed a real 
experience. There'll be another tour in Oc
tober 1981, so perhaps you'll make it. I 
doubt if I will be able to get the time again, 
so you'll have to do It by yourself. 

Tandy International 

When you get to Europe the talk Is less 
of the TRS-80 and you start hearing more 
about the Pet. A look at the Commodore 
balance sheet explains this to some 
degree when It shows their European 

computer sales to be almost half again 
those of their U.S. sales. Tandy apparently 
got off to a bad start in Europe, and play· 
Ing catch-up is difficult. 

The candid comments I got while travel· 
Ing put the blame for the poor Tandy sales 
on the shoulders of their European man· 
ager. I gather that this situation has been 
fixed. The spirits seemed to be high In the 
Tandy Computer Center I visited in Koln 
and they spoke of more such centers 
opening In other parts of Germany. 

Microcomputers are doing fairly well in 
Britain, where the American system can 
be used with the surfeit of English lan
guage programs and instruction lltera· 
ture. In most of the other EuropAan coun
tries, where English Is not as easy to use, 
microcomputer acceptance has been low. 
Translations of books and magazines Into 
the other languages has been very slow, 
and even slower has been the transla· 
tion of computer programs. 

Catch·22 is at work again. Without pro· 
grams it is difficult to sell computers ... 
and without a customer base it Is difficult 
to market programs. The end result is a 
stalemate, with disappointing growth for 
the European industry In comparison to 
the U.S. 

In Asia both the TRS·80 and the Apple 
enjoyed early success. This was evident In 
those countries with higher disposable In· 
comes such as Japan, Hong Kong and 
Singapore. Then, with the development of 
some more advanced Japanese systems, 
the American products took a nose dive. 
Little effort has been made by any Amerl· 
can firm to provide programs, so no one 
knows what influence a reservoir of appll· 
cations programs might have on these 
markets. 

Again, with most of the magazines, 
books, teaching materials and programs 
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~ META TECHNOlOGIES ~ 

~ FOR YOUR DISK SYSTEM ~ 


.. 

FILE BOX 

DISKETTE STORAGE SYSTEM 

TRS-80™ PRODUCTS 
.Jill110."'iOPJ' 11.4."'ill . IJl·:t 'OIJEIJ 

"~: OTHl:I~ :\\YSTEWl·:S 

NEWDOS/80 by Apparat ..... . ... . . Sl49.95 
NEWDOS+ with ALL UTILITIES 

35-track . ......... .. ........... S69.95 
40-track .. . ... ..... .... . ....... S79.95 

TRS.80TM DISK AND OTHER MYSTERIES 
. . . $19.95 

MICROSOFT TM BASIC DECODED &OTHER 
MYSTERIES for the TRS.80TM. .. . .. S29.95 

Products damaged in 

transit will be 


exchanged. 

Prices. Specifications. 

and Offerings subject 


to change without 

notice. 


MOST ORDERS 

SHIPPED 


WITHIN ONE 

BUSINESS DAY 


$24~o~5V4"disks 
for 8" disks ... $29.95 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable pricE:. Stor· 
ing 50 to 60 diskettes, this durable, smoke
colored acrylic unit provides easy access 
through the use of index dividers and ad· 
justable tabs. Unique lid design provides 
dust·free protection and doubles as a carry
ing handle. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac
cess. 
5 '/•·inch diskette case . . . .. . .. ... $3.25 

8-inch diskette case . . ....... .... $3.50 


'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTM rein
forcing hub ring kit. 7-mil mylar rings in
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. Refills 
available. 
HUB RING KIT for 5 \/•" diskettes .. S9.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives . 
HEAD CLEANING KIT for 5 \14 ' drives 
... .. . . ... .. . ................. $24.95 

TO PLACE ORDER TOLL1 ·800·321 ·3552 FREE 

PRICES IN EFFECT 

January 1, 1981 THRU 


January 31, 1981 


CALL 

Single Sided. Single Density, Soft-Sectored 
5Y.-inch, (for TRS-80™) Mini-floppy 

DISKETTES 

$2 lb~x~lO 


Meta Technologies strikes again ... at 
the competition! 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 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


In 1980 alone, MTC has sold nearly a third 
of a million dollars worth of brand-name 
diskettes. If anyone knows quality, we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You're not paying for fancy printing, fancy 
labels or fancy names on the packaging. 
We don't even put our own label on the 
package (labels cost money). In the last 
two months thousands of people have 
switched to this low-cost alternative. 
Trust us. 

PLAIN JANE™ Diskettes . .... . S 21.95 

VERBATIM brand Diskettes (box of 10) 

5 Y. -inch (for TRS-80TM) 
MD525-0l ...... ... .... ..... S24.95 
10 boxes of 10... (each box) ... S23.95 

8-inch FLOPPIES 
Single-Density, FD34-1000 ... S29.95 
Double-Density, FD34-8000 .. S39.95 

MORE-... 

PRODUCTS 

• Add $2.50 for 

IN OHIO call (216)289-7500 (COLLECT) v 20 

' 801 114 r';'IETR TECH~OLOG~E5 L[]P.POP.RT~[]~ =TRS·80 is a TM ol Tandy Corp. 
PLAIN JANE IS a TM ol MTC.26111 Brush Avenue. Euclid. Ohio 441 32 'o) l 980 b y Metatechnologies CorPOration. Inc. 

WE ACCEPT standard UPS 
•VISA shipping & handling 
• MASTER CHARGE • S2.00 EXTRA 
• CHECKS for C.O.D. 
• MONEY ORDERS • Ohio residents 
• C.O.D. add 5 1 1% sales tax . 

FOR PRODUCT INFO 
1 ·800·321 ·3640 • 
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f0REMARKS 


In English, the Asians have not been eager 
to cope with American systems. In Hong 
Kong and Singapore, where English is the 
major language, the TRS-80 has sold 
remarkably well. But now there is a Hong 
Kong-made version of the TRS-80. 

I saw systems at the recent Consumer 
Electronics Show In Tokyo, Japan by 
Hitachi, Toshiba, NEC, Sharp, Seiko, 
Casio, Matsushita, Mitsubishi, Sanyo, 
and a few others. Most of these firms have 
Indicated an interest In tackling the 
American market. If they come over here 
with only hardware-even though much 
of it may be better than the TRS-80 and Ap· 
pie systems-they will have a difficult 
time. None of them have simplified their 
entry into the U.S. by emulating the 
TRS-80, thus being able to work on the 
TRS·80 software. I'm sure this is a deci
sion which all American manufacturers 
have greeted with enthusiasm. 

When one system outsells the others 
the way the TRS-80 has, programmers do 
most of their writing for the more popular 
system. This Is why we have many times 
as many programs for the TRS-80 as there 
are for the system second In sales. These 
programs are also far better than those for 
any other system. 

I think the Japanese can surpass our 
American firms in computer technology, 
just as they have In virtually every other 
electronics field. But I don't think this is 
going to be enough, unless the American 
manufacturers remain blind to the impor· 
tance of software support and acces
sories provided by smaller firms. 

Radio Shack would do well to bend as 
much of their efforts toward keeping up 
with the Japanese technological ad
vances, while leaving the documentation 
and software development to the rising 
number of support firms. They are trying 
to bite off far more than they can chew. 

Unless Radio Shack re-evaluates their 
capability to handle every aspect of their 
system, they may be handing billions of 
dollars in sales to the Japanese. 

Of course, this business of trying to 
predict the future Is a chancy one at best. 
It calls for an understanding of as many 
facets of the situation as possible, a 
sense of the flow of history in a particular 
Industry and no unforeseen developments. 
In this field however, we have seen a 
steady stream of unforeseen developments, 
so my crystal ball may be clouded. 

Diverse Interests 

One of the weaknesses of the American 
customer base for microcomputers lies in 
the diversity of Interests of these custom
ers. The large number of Tandy systems In 

use makes It profitable for Radio Shack to 
set up and maintain sales and service 
centers. But while users of their systems 
are in need of a surprisingly wide variety 
of peripherals and software, It quickly 
becomes nonproductive for them to cover 
every possible base. Yet this seems to be 
the Radio Shack approach-perhaps 
showing that the management has been 
unable to learn a very expensive lesson. 

Manufacturers always think In terms of 
cutting down on competition. In the com· 
puter field this takes on the guise of making 
sure that your system has Its own bus, so 
it will not work with any other equipment 
being made. This keeps as much of the ac· 

cessory sale within the company as possi· 
ble. The language standard must be 
somewhat different from others; graphics 
different. You can be sure that if there 
were a way for manufacturers to get a pa· 
tent on a bus, he would, In order to prohibit 
any other firm from selling compatible 
equipment. 

Several microcomputer firms have done 
everything possible to maintain secrecy 
about their bus structure and the signals 
on the bus-all to prevent other firms 
from supporting their system. I think this 
Is shortsighted. As I have mentioned 
before, Heath might have become one of 
the largest firms In the business, If they 
had made two changes In their approach: 
compatibility with theS-100 bus and open· 
Ing their sales to existing computer 
stores. I suspect that their decisions on 
these Issues cost them millions of dollars. 

Would The Digital Group be viable to
day If they had not been so arrogant about 
using their own bus? They had a lot going 
for them, but they got greedy and wanted 
to keep others from making accessories 
for their system-and succeeded. 

Wiii Radio Shack begin to recognize the 
power they have as a result of the hun· 
dreds of firms producing accessories and 
programs for their system? Will they bring 
this Information to their stores, where 
salesmen can use it to help sell systems? 
Tandy management seems to think that 
keeping word of compatible equipment 

·'I think the Japanese can surpass 

our American firms in computer 

technology, just as they have 


in virtually every other electronics field. But I don't 

think this is going to be enough. . . . · · 


from their customers is shrewd business 
sense. 

Changes at Tandy 

With the moving of Phli North upstairs 
and the promotion of John Roach to presi
dent, we may see some changes In Tandy 
policies that will benefit their computer 
sales. Remember that the TRS-80 Is no 
longer just one of the Radio Shack prod
ucts, it Is now a major part of the income 
for the whole conglomerate and, thus, will 
require ever more attention and long
range planning. The Tandy people have 
one or more eyes on their stock price, and 
they are all too well aware that this price 

ref lects both the realities of their market· 
Ing and the investor-perceived position of 
Tandy in the computer market. In practical 
terms this means that the corporate of
ficers have to spend a good deal of time 
looking in their crystal balls and making 
moves which will result in advancing 
stock prices. 

John has come to his new position via 
the computer d ivision of Tandy, so one 
might assume that Tandy will be betting 
even more on TRS-80 growth rather than 
less. This will put all the more pressure on 
John to be right In his judgements of al· 
ternative moves by the f irm. Indeed, if he 
makes the right decisions, the Tandy em
pire can head toward $10 billion and even 
$100 billion In sa·les. The business is there 
for someone. 

That Memowriter 

The Sharp Memowriter looks like a nice 
match for the Sharp Pocket Computer 
-which is distributed in the U.S. as the 
TRS-SOPC. Let's see what we can do to in· 
terface the Memowriter to the PC so we 
can get some printouts when desired. It 
would also be nice to have someone de
sign a small unit to d isplay the PC materi
al on a miniature TV screen such as the 
Sanyo 1 'h·lnch television unit. That ought 
to keep you busy for a few weeks. • 
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. ~ META TECHNOLOGl~S .·.~···· ·· 

~CALL TOLL FREE 1-800-321-3552 TO ORDER(~ . • · 

0 

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 
PROGRAMMING, easy to use. COMPLETE PACKAGE including demonstration application, 
documentation and MAPS-Ill (see below). 

• Up to 20 USER-DEFINED FIELDS of either numeric- or character-type. 
• CHARACTER-type fields may be any length (total: up to 254 characters). 
• NUMERIC-type fields feature automatic 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. 
- DELETE FIELD contents. · SKIP FIELD (to next or previous field). 
- RESTORE FIELD contents. · SKIP RECORD (to next or previous record). 

• SORTING of records is MACHINE CODE assisted. 
· 200 RECORDS (40 characters) in about 5 SECONDS. 
- ANY COMBINATION of fields (including numerics) with each field in ascend ing or 

descending order. 
• SELECTION of records for Loa ding, Updating, Deleting, Printing and Saving is 

MACHINE CODE assisted . 
· Specify up to 4 CRITERIA, each using one of 6 RELATIONAL COMPARISONS. 
· LOAD or SAVE selected records using MULTIPLE FILES. 
· Example: Select records representing those people who live in the state of Col

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

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

MAPS-Ill (MTC AIDS PRINT SUBSYSTEM), included at no charge, has the following features: 
• Full AIDS-Ill SELECTION capabilities. 
• Prints user-specified fields DOWN THE PAGE. 
• Prints user-specified fields in titled, columnar REPORT FORMAT, automatically 

generating column headings, paging and (optionally) indentation. 
• Can create a single report from MULTIPLE FILES. 
• Prints user-defined formats for CUSTOM LABELS, custom forms, etc . 

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. Features 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-lll '" !CALCS-111 "' with any other data management package under $100! 
Others make claims, CALCS-111'" delivers! 

CALCS·lll '" REQUIRES THE PURCHASE OF AIDS·lll ™OR AIDS·I '" 

Let your TRS-801
M Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique package, "INTRODUCTION 
TO TRS-8~ ASSEMBLY PROGRAMMING" 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 routines to access keyboard, video, printer and 
ROM . Requires 16K - Level II , Model I. 

REMASSEM·l ..... .. ... ... . . $69.95 

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

Let Your TRS-som Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 
REMSOFT does it again! REMDISK-1 is a concise, 
capsulated supplement to REMASSEM·1. Package 
consists of two 45-minute lessons on audio casset
tes, and display programs providing illustration 
and reinforcement. Provides specific track and 
sector 1/0 techniques, and sequential and random 
file access methods and routines. 

REMDISK·l ................. $29.95 

~ 1980 by Metatechnolog1es Corp0rat1on. Inc. 

BEY~lliJ 
Bf\S~L 
FOR MODEL II 

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. delet· 
ing, inserting or merging lines, allowing continued 
program execution! All this and much more. Com
patible with SNAPP BASIC. below. 
MTC EXTENDED BASIC ........... . .... $ 99.95 

MTC brings you the best of SNAPP, lnc.'s Model II 
BASIC interpreter at a very special introductory 
price. Written entirely in machine language, the 
enhancements are fully integrated into BASIC and 
require no user memory or disk space. Utilizes AP
PARArs NEWDOS modifications to BASIC on the 
Model II. Features include 16 single keystroke 
commands for editing, listing, and other opera· 
lions. An enhanced program line renumbering fa· 
cility supports relocation and duplication of blocks 
of code. Includes a powerful cross-reference capa· 
bility for producing a list identifying program line 
locations of user·specified variables and line 
numbers. Output may be displayed or printed. 
Compatible with MTC EXTENDED BASIC. above. 
SNAPP BASIC for Model II . ....... ..... . $ 99.95 

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

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

Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 
A complete checkup for your Model I. THE FLOP· 
PY DOCTOR completely checks every sector of 
35- or 40-track disk drives. Tests motor speed. 
head positioning, controller functions, status bits 
and provides complete error logging. THE 
MEMORY DIAGNOSTIC checks for proper 
write/read, refresh, executability and exclusivity of 
all address locations. Includes both diagnostics 
and complete instruction manual. 
SYSTEM DIAGNOSTICS ...... $19.95 

..... 20 
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INSIDEf0 

by Ed Juge, director of 
computer merchandising, Tandy Radio Shack "Since the common rumor is 


we won 't listen to you, 

let's talk about communications 


in the owner-to-Tandy direction . .. " 


It seems strange to sit down at my Model 
II In the wee morning hours of October 

23, and say that I hope you had a pleasant 
Christmas, and that you'll have an out· 
standing 1981 ... but it's true. 

Authors aren't supposed to talk about 
the fact that th~ir text is written months 
before it is read. But since I've said I'd try 
to keep you "up-to·date" with what is hap
pening in Fort Worth, I think it's important 
tor you to realize that publications work 
with considerable lead time. 

TRS·80 Monthly Newsletter 

So, let's talk a bit this month about 
keeping you informed and communica
tions in general. Many TRS-80 owners are 
painfully aware of our newsletter delivery 
problems. Unfortunately, If you never get 
your copy, you may not know that we're 
starting in January to offer it on a paid 
subscription basis. New computer owners 
will get 12 issues at no charge. After that 
the tab will be $12 per year. 

The good news is, at the same time, 
we'll begin malling It first class. We've 
found that first class mail to the people on 
the list reaches owners who have never 
gotten the bulk-mailed newsletters. 

We've checked hundreds of addresses 
of people who say we won't put them on 
the list. I've personally checked about 50, 
and found every one of those listed cor
rectly. 

Unfortunately, we'll have to go by the 
date you were put onto the list. We'll be 
sure everyone already on the list has been 
mailed more than 12 free Issues. If you 
were placed on the list 18 or so months 
ago, you'll have to subscribe now. I sug
gest you wait and see If you get a newslet
ter In January. If not, contact your local 
store for a subscription form. If you do get 
the January issue, relax; we'll let you 
know when it's time to subscribe. 

Every CPU comes with a newsletter reg· 
istration card good for 12 free issues. Sub· 
scriptlons are run on a very simple com· 
puter program. It cannot handle exten· 
sions to any subscription. If you buy a sec· 
ond computer and send that card too, 
you 'll get two copies. My suggestion: If 
you buy a second CPU, save the card until 
you get notice it's time to subscribe, then 

send in card number two! Only CPU's con
tain the card-not printers, disk drives, 
etc. 

Communicating with Radio Shack 

Bet you've heard this is impossible ... 
right? Our critics and competitors enjoy 
spreading that rumor, but It just Isn't true. 
We're getting lots of letters asking why we 
don't refute that hogwash in print. I'm a bit 
tired hearing it too, so this month I will 
spend some time explaining our existing 
efforts and some new ones we've cranked 
up recently. 

It must be understood up-front, though, 
that our response can't always be posi· 
tive: What we can or can't do must be 
based on your needs and sound business 
judgement. 

Since the common rumor is we won't 
listen to you, let's talk about communlca· 
lions in the owner-to-Tandy direction first. 
In my first column a few months back, I 
asked for your Input, ideas for new prod· 
ucts, criticism and suggestions on hard· 
ware or software. Know how many came 
in? Less than a dozen. 

Tell us about the hardware you need, 
with capabilities we don't offer. (Remem
ber to build and price it right, there has to 
be a wide market.) Tell us why, and how 
you'd use it. What features It should have, 
what's a reasonable selling price. Explain 
to us what kind of businesses/people 
would use it , and how big that market is. In 
plain language, sell us on offering it. 

If one of our current hardware items 
looks poor to you, or If there Is one you 
probably would have bought, had we done 
a couple of things differently, say so
and why. 

Same Is true for software. Just, please, 
none of the, "It's Mickey Mouse," com
ments. Be specific: what's done wrong or 
missing, or not well documented? What's 
needed? Let me tell you, it's v-e-r-y hard to 
respond to " Mickey Mouse," unless 
you're Minnie! 

If our Inventory Management System 
isn't well suited to your industry or type of 
business, tell us what that industry needs, 
and how widespread is that need? We 
aren't opposed to having two, or even six 

inventory programs if there's a justifica
tion. 

Of course, I'm asking a one-sided favor, 
since, If the mall gets really out of hand, 
we won't be able to reply individually to 
every letter. 

The Tandy-to-Owner Circuit 

We are Intensifying our efforts to effec
tively communicate with you. This column 
is one effort. Those of you who get the 
TRS-80 newsletter know that our busy 
computer division vice president, Jon 
Shirley, is writing an always informative, 
often entertain ing monthly column, " The 
View From the Seventh Floor." 

Beginning in the December newsletter, 
you'll find our product news revamped 
with sections from each of our product 
line managers (PLM), directed specifically 
to owners of those products. You' ll find 
pages for Model I/Ill owners, Model II, Col· 
or Computer, Pocket Computer, Educa· 
tors. 

Each PLM will be sharing ideas with 
you, telling you about new products, an
swering common questions from owners, 
giving you t ips or hints, quirks or bugs, or 
maybe an in-depth descr iption of some 
new item he's really excited about. You'll 
f ind out who these guys are, and hopefully 
" get to know" them. You can write to your 
PLM any t ime you want to go right to the 
horse's . . . uh . .. mouth. And please try to 
write rather t han call whenever possible. 

This week, we added a new member to 
the team. Bill Walters is an experienced 
hardware and software hobbyist, as well 
as having supervised a DEC PDP-11170 In
stallation for the Navy at one time. He has 
authored several articles In Kiiobaud Ml· 
crocomputlng. Sorry, Wayne, there I go 
mentioning " competitive products." 

Bi ll will fi ll the newly created position of 
consumer Information manager. Specifi· 
cally, he's here to help Improve our com· 
munications with you. When you write to 
computer merchandising, you'll probably 
get your reply from him. Bill wi ll be a bit 
less snagged In the details which some
times bury our PLMs, so he'll be a much 
more accessible 1/0 port for the depart· 
ment. 
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~ META TECHNOLOGIES . T c®;()_

C{J> FOR YOUR TRS-80™ DISK SYSTEM C{J> 
MTC AIDS CALCULATION SUBSYSTEM-Ill™ 


MODEL I ...$24.95 MODEL II ...$39.95 


User-specif!ed _;~~~~~;=~~~~~~~~=;~;~~;==============================~~~~=~~ Automat!c Page 
page btle Numbering 

Columnar~~=!~~=~ ~~!: ~!~==== =~~~=~!=== =~~===!~~ ~~~====~~== !~~!! 
Headings o. oo User-specified 

ACME 3/ 10 100 675.0.0 37.13 11 2 . 13 1 . 12 initial balance forward 
200 1325.00 72 .88 2 11 0 . 00 6.99 

3/20 400 2475.00 136 . 13 4721.13 6.53 
600 3625.00 199 . 38 8545.50 6.37 

20 400 2600 .00 14 3.00 11288 . 50 6.86/'// 10 

1700 10700.00 588.50Optional _ _..-::-::".:-::-'77:-:-:::7? Columnar valuesIndentation HLTA 3/10 200 1 345 .00 73.98- 12107 . 48 1.0 computedusing 
3/ 15 100 674.00 37.07 13410. 55 1. 11 constants and/or 

200 1295.00 71. 23 14784 .77 6.83 columnvalues 
4/05 400 24 35 .00 133. 9 3 17353. 70 6. 42 
4/ 10 150 935 . 00 51 . 43 18340 . 12 6.58 
4/ 20 600 3585 . 00 19 7.1 8 22 122.30 6.30 

650 10269 . 00 564. 80 

Columnar subtotals 
200 1325 .00 72 . 88 23520 .1 7 6.99generated when 100 685.00 37.68 24242. 85 7 . 23


there is a change 300 1940 . 00 106 .7 0 26289 55 8 2 

in a user-specified · ~· Balance forward----------- calculations (Ex: Grosscolumn. 600 3950.00 217 .2 5 

sales equals previous 
XYZCO 3/10 150 995 .00 54 . 73 21339 . 21 1 . oo gross sales + sale 

200 134 5 .00 73 .98 20158 . 25 1.09 amount+ sales tax) 
3/20 50 355 .00 19 . 53 29132 . 77 7 . 49 
4/10 300 1975 . 00 108 . 63 3 1216.40 6 .95 
4/15 400 2520 . 00 138 . 60 33874 . 00 6 . 65 


User-specified 4/ 20 700 4 175 .00 229 . 63 38279.62 6 . 29 

Columnar Totals 


~;:~: :::;;~:~::: ::;~~~::: 
Compare AIDS-111™ /CALCS-111™ with any other data management package under $100! 

Others make claims, CALCS-111™ delivers with user-specified: 
• Fields in any order, with optional indentation • Columnar subtotals and totals 
• Computations using field values and constants • Full AIDS-Ill selection of records to be printed 

Use for accounting, inventory, financial and other numeric-based information packages. 

CALCS·lll™ REQUIRES THE PURCHASE OF AIDS-lll™OR AIDS-I™ 

Products damaged in 

transit will be 


exchanged. 

Prices, Specifications, 

and Offerings subject 


to change without 

notice. 


MOST ORDERS 

SHIPPED 


WITHIN ONE 

BUSINESS DAY 


DEALER 

INQUIRIES 

INVITED 


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

• Add $2.50 for 
standard UPS 
shipping & handling 

• $2.00 EXTRA 
for C.O.D. 

• Ohio residents 
add S\/23 sales tax. 

CALL
TO PLACE ORDER FOR PRODUCT INFOTOLL1-800-321-3552 1-800-321-3640FREE 

..-20 •IN OHIO tall (216)289·7500 (COLLEcn 

' 801022f';lt:TR Tt=CH~OLOGJE5 CORPCiRflT•O~ =TRS·SO os a TM ot Tandy Corp.26111 Brush Avenue. Euclid . Ohio 441 32 ~ 1980 by Melalechnologoes Corpora11on, Inc. 
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EDUCATION f0 

But, If I Have a Question? you will lose data! but would like to repeat some of the an

How do you get it answered? Your first Do not transfer any of our Radio Shack swers here, since I suspect they' re of gen

avenue of attack should always be to software to 2.0. Use all of our software on eral interest. 

phone our computer services group. They the DOS version on which it was released, Jim wondered why we limited screen 

have toll-free numbers (1-800-433-1679 unless we make available a re-release of lines to 32 characters. The answer is that 

outside Texas, and 1-800-722-5914 if the software on the later DOS. You can get the resolution of some (especially older) 

you're in Texas) with several rotating In· into serious trouble. (Example, moving home color televisions simply won't pro

coming lines. A large staff of trained per your General Ledger to 2.0, then updating duce a usable display with more than 32 

sonnel is waiting there to help you with it with a 1.2 Accounts Receivable will de characters per line or 16 lines per screen. 

questions on hardware, software, deliv stroy one or both disks for you.) The question of CAPS LOCK was raised. 

ery, bugs, conversions, upgrades, or Infor New library commands include: ANA (Lowercase characters are not displayed 

mation of a general nature. They have LYZE, which gives you disk allocation in on the screen, although they are sent out 

most of the answers closer at hand than formation organized by track; DUAL to du via the RS-232.) The answer is, a "shift O" 

the PLMs because they answer them plicate output to video and line printer; goes from all caps to lowercase and back. 

every day. When in doubt, call them first. HELP, which helps with TRSDOS com Lowercase shows up on the screen as re

If merchandising needs to answer your 
question, computer services will transfer 
you to Bill. He will help you, or get you an 
almost immediate reply from your PLM. 

mand syntax; HOST to allow keyboard in
put from, and video output to, a remote 
terminal via RS-232; SPOOL to save print
er output in a disk file for later printing and 
printing of the spool file while other opera

verse video characters. 
And finally, Jim had a question about 

Model Ill: Why didn't we put more keys on 
the keyboard with special symbols? Pri
marily because a typewriter keyboard is 

The most effective way to communi· tions are in progress; STATUS to display friendlier to the first time user. Thanks, 

cate directly with computer merchandis current top of user memory and on/off sta Jim. 

ing, though, is by letter. We have much 
more time to consider your request or sug

tus of various TRSDOS functions. In addi
tion, a new utility MEMTEST tests random More Rumors . .. Again! 

gestion, and act on it more effectively. We access memory. I just received an October TRS-80-re

also have a written record to follow up, or 2.0 also allows a key-ahead of up to 80 lated publication (which shall remain 

refer to later. Whenever possible, it helps characters. You can enter the next com nameless), and read where we have a 

us if you'll write. mand while the previous ones are being Model IV and a Model V coming! Model IV, 
executed, although the key-ahead is not it said will even be available by the end of 

In addition, we have Radio Shack bulle displayed on video until TRSDOS is ready this year. WOW! I knew there was a rea
tins on the CompuServe Information Ser to interpret it. son I still subscribed to that one, it's al
vice. When something comes up you Certain library commands now allow ways the first place I hear about our new 
should know about, this is where you will wild card entries in their fields. products. 
find it first. Bill will be updating this infor TRSDOS now maintains an alternate di Of course, this is the same fellow who 
mation as often as necessary-weekly, rectory on the disk. If for some reason the predicted a Radio Shack eight-inch disk 
daily, or hourly. main directory becomes unreadable, the for Model I by March or April of 1979. (Any

If we've missed any bets, or you can alternate is used to allow continued ac one seen It yet?) 
suggest a better way ... write. cess to the diskette. There is an increased Take my advice and don't lose sleep , 

TRSDOS 2.0 for the Model II 
level of protection against an improper 
change of diskettes, and some new and 

over this one either! We'll continue to up
grade our line as technology and demand 

We have released a new version of Mod changed Supervisor Calls (SVCs). dictate. And we're constantly thinking a 
el II TRSDOS that I think you're going to year or two ahead. That's not ins ide infor
like. WARNING: Although you can do an Color Computer Questions mation-it's grade-school logic. Most ru
orderly XFERSYS to convert a 1.2 diskette Jim Howell of San Jose, CA wrote me, mors, and these in particular, are pure fic
to 2.0, do not attempt to use 2.0 and 1.2 asking some significant questions about tion, but I guess-like controversy-ru
disks in your system at the same time- our new color computer. I've written him, mors sell subscriptions. • 
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AILING INFORMATION ?
• 


Meta 'Teclino[ogies 


FIRST AIDS KIT 


DOCTOR IT UP WITH MTC AIDS-I 
TM 

•Works with cassette and/ or disk. 

•Up to 10 user- defined fields, records up to 254 characters long. 

•Machine-code assisted sorting: 200 records In about 5 seconds, any combination of fields. 

•Full 	editing capabilities: 

Backspace, Right-Justify, Delete field, Restore field, Skip field, Enter field, Skip record, Delete record. 

•Full selection cap abllltlea: 


Choose records to be worked on using any one of 7 comparisons. 


Examples: NAME greater than L or STATE equal OH or PRICE leas than gg.oo 


•Selections effective for the followIng main functions: 

•LOAD records from cassette or disk 

•SAVE records to cassette or disk 

•SORT records 	 •DELETE records 

•UPDATE/ ADD records •PRINT/ DISPLAy records 

•Print/ display any combination of fields In any order, In any position on a page-use for malling labels, llata, etc. 

MTC AIDS-I (Model I) •••••••••••••••••••••••••••••• $34.95 

Write for our complete catalog, or 
CALL

TO PLACE ORDER 	 FOR PRODUCT INFOTOLL1-800-321-3552 	 1-800-321-3640FREE 
IN OHIO call (216)289-7500 (COLLEcn •ac

' 801010 
TRS·SO is a TM ol Tandy Corp.r;'ltTR TtCH~[]L[]G~t6 L[]RP[]HRT~[]~

26111 Brush Avenue. Euclid. Ohio 44132 :;· 19aobyMe1a1cchnorogicsCorpo;a11on. 1nc. 
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"I also feel I was 

burned by your precious 
programmers, . . .. I've become 

very leery of purchasing 
anything from just about anyone." 

zine for TRS-80 Users" explaining how appears to be four typos, as the programStrings Congratulations 
poor and abused the commercial pro will not work, at least with my T-BUG. 
grammers of America are and what das The locations and changes required 

Congratulations on the two excellent tardly scoundrels the users of America are: 
.aaicles on "Strings" in the last two issues are, Is rather a bore. Who Is purchasing 
Qf your magazine, by Mr. John D. Adams. the programs that are sold? Anyway, I 4AAC FC 74

The second article did have a listing miss· 
 think the essence could have been stated 4888 43 74 

ing. I suppose this will be corrected in the 4C69 A5
in one or two pages. Then the cover and 10 

November issue? 
 4CAA CFpages could have been devoted to users 


I find the Level II Manual furnished with 
 articles and information. 

the TRS·80 leaves qu lte a lot to be learned 
 Without these changes, the required Further, I believe the value of users 

from elsewhere. Such articles as you have 
 changes at 7443 and 74FC are missed. groups to generate interest and draw ad

offered here are most helpful to those of 
 The error at 4CAA correctly Increments ditional people Into the field far outweighs 

us who do not have a computer back
 the last line of addresses In the table. the copying problem you belabor. What I 

ground but would like to learn our way 
 Without this change, 64K addresses are would have given to get some information 

around. If Mr. Adams were to take us 
 put into lower programs. and help in '78 when I purchased my
through the manual, chapter by chapter Fred W. Wise, P.E.TRS-80!!! You see, I also feel I was burnt 
as he Is doing with "Strings," It would Windsor, PAby your precious programmers, Including 

make my subscription to your magazine a 
 such names as Radio Shack and FMG. 

good investment. 
 I've become very leery of purchasing any

David. D. England thing from just about anyone. Just Fol-de-rol? 
Alamagordo, NM I believe a much greater service could 

have been rendered if an in-depth article After the October issue of 80 Microcom
had been written about the Microsoft puting, I pray we can expect a respite from 
compiler and how it is next to useless for aLikes Adams the Chicken Little propaganda campaign 
TRS-80 Model I because of the vast memo presently rampant among this and other 
ry and disk space It eats up, Instead of this micro-media regarding program " protecJust wanted to compliment you on the 12 page (yawn) verbal tantrum. . tion." I do agree that outright theft for thetwo part series that appeared In the Sep Really, I think your article probably did purpose of direct sale to the public should tember and October issues under the title more harm than good to your advertisers. be a matter for concern, however, vendors "Pulling Strings Together." Please stick to your motto of helping practicing such activities are few, and afThe articles are well written, concise users and don't waste space with this fected software houses could join togethand to the point. The illustrative examples "crying on each other's shoulder" routine. er to handle the matter-now!are short and well chosen. I'm really not Interested. I purchased your I suggest all concerned review the thirty I hope that you see fit to have Mr. John magazine for the good It can do me In my years development of an even larger techD. Adams, author of these articles, write craft not to have my wrists slapped con nological Industry-High Fidelity Audio something more for future editions. tlnu~usly for your envisioned great injus -and consider Its millions of tape record

Charles B. Steele tice. ers In the hands of the general public. La Jolla, CA 92037 Please get off your soap box and return Even the recent video recording flap has 
to the great magazine you started. I'm still subsided to a mild whisper. 
looking for, and will purchase, good pro As a programmer and program. pur

The Armed Citizen gramming for my business. chaser, what irks me most about all this 
Ronald S. Kime, President haranguing In the media is the complete 

Well, you've done a great service to Dry Gulch & Tombstone RR, Inc. Indifference to the end user-your bread 

your advertisers and the industry you're Wytheville, VA and butter! In the past year I alone have 

so loudly trying to protect by telling us in spent over $800 for various programs and 

great detail that the copyright laws don't The editors of 80 Mlcrocomputlng accept utilities. Only a few are usable as Is, some 
protect software anymore (If they ever did) your criticism and hope that you and your I was able to correct, the rest reside in my 
and how It Is now apparently legal (though junk drawer, which has become substanlobotomy are healing well. 

in poor taste) to operate a commercial tial. With the exception of only a few soft
software trading organization. (I'll bet ware vendors, such as Computronics,

Triple Play they love your free advertisement for rarely can one return unusable programs. 
that!) Caveat Emptor, eh! 

As for myself, your taking over 10 per In reference to the article "Triple Play" Criticism, without plaudits when due, is 
cent of the article space In your "Maga- for T-BUG In the October 80, I found what unproductive. Indeed, we do have pro
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~- META TECHNOLOGIES ~ 

~ FOR YOUR TRS-80™ DISK SYSTEM ~ 
PROGRAMMING 

TOOLS 
TDAM ....... . .... . ....... . . $19.95 
For Model II . .... . ........... $29.95 

Includes MTC QUE Card! 
Havtng trouble with RANDOM FILES? With MTC's 
Table-Driven Access Method (TDAM) you'll never 
fret over FIELDin~ again. No knowledge of 
random access files 1s required. Insert the TDAM 
"Interpreter" into any BASIC program and type in 
a few DATA statements describing the information 
in your files. TDAM does the rest! Reads and 
writes fields and records of any type (even com· 
presses a DATE field into 3 bytes!). Features 
automatic file buffer allocation/deallocation. 
memory buffering, sub record blocking/de· 
blocking, and handles up to 255 fields per record. 
Super fast and super simple! Complete with 
TDAM interpreter. instructions and demo pro
gram. Requires programming experience. 

SIFTER••••••••••••••• •• .• • • $19.95 
For Model II . . . . . .. .......... $29.95 
Twelve in-memory high·speed sorts for use in any 
BASIC program: stable, non-stable, with/without 
tags, for numeric or string data. Random File 
Sort included. Some sorts written in machine 
code. Includes sort subroutines, demo p•ograms 
and instructions. Relocate as needed with 

EBUILD. R ulres programming experience. 

SHRINK • • ••• • •• • •• • •• • • • • • • $19.95 
For Model II ....... .. ........ $29.95 
Makes Every Byte Count! Make programs 
smaller and faster! Combines lines & removes un· 
necessary code including remarks, without alter· 
ina pr111ram operation. Typically reduces pro
gram size 253 to 403. 

SUPERSEDE • •••••••••••••• $19.95 
For Model II .. . ... .... . ... .. . $29.95 
A "must have" for the professional programmer 
or the serious amateur. Probably one of the 
greatest time-savers available. Write programs in 
shorthand · change variable names • generate 
program documentation - use with REBUILD and 
MINGLE to build new programs from old ones. 

MINGLE-II. .. . . ....... ...... $19.95 
For Model II ....... . ......... $29.95 
Merge up to 14 files (Program or Data) into a 
single file. Data files may be merged in ascending 
or descending sequence with the ordering based 
on a user-specified comparison field. A very han· 
dy utility for consolidating data files. TRS-80™ DISK •• •• ••••••••• $19.95 

Products damaged in 
transit will be 

exchan«ed· 
Prices, Specifications, 
and Offerings subject 

to change without 
notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

DEALER 
INQUIRIES 
INVITED 

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

• Add $2.50 for 
standard UPS 
shipping &handling 

• $2.00 EXTRA 
for C.0.0. 

• Ohio residents 
add 5 ':/:z 3 sales tax. 

11 0THER MYSTERIES" 
VOLUME II 

foreword by 

H.C. PENNINGTON 
./11otrNI-;,,.,.,,,,,. 

''ll('ltt>..<.;OF'/' 1'4.fiJJ(' Jl1'X'O/Jl<:IJ 
..~OTHEH ;\\YSTE1m:s 

Call now and place your order tor tnis new book, 
"MICROSOFTTM BASIC DECODED & OTHER 
MYSTERIES for the TRS.SQTM", from IJG, Inc. 
A primer for cassette and disk BASIC on the 
T_R~-SOTM, the information provided applies to 
similar MICROSOFnM BASIC interpreters. 
Features include definition of terms, an over· 
view of BASIC and DOS, explanation of exits. er· 
ror codes, verb actions, "cold" and " warm" 
restart procedures and examination of system 
utilities, arithmetic support and 110 driver 
routines, and the communications region in 
RAM. Individual routines are explained in detail, 
with an index provided for easy access. Appen· 
dixes include tables for BASIC and DOS vectors, 
stacks and interrupt locations, PLUS thousands 
of comment lines for the complete 
MICROSOFTTM BASIC. 
MICROSOFTTM BASIC DECODED .. $29.95 

The perfect supplement for your 
NEWDOS, from IJG, Inc. 

"TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO Information with details, examples 
and in-depth explanations. Recover lost files and 
directories, remove file protection, make BASIC 
programs unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

NEWDOS/80 

by Apparat 

Apparat's long-awaited successor to NEWDOS+ 
is here! This is not an enhanced version of 
NEWDOS, but a completely new product. 
Simplified DOS commands can be Instantly ex· 
ecuted from BASIC, even within a program, 
without disturbing the resident code. System op
tions, 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 Ille types allow record lengths of up to 
4096·bytes, and no FIELDlng! A powerful CHAIN 
facility allows keyboard INPUTs to be read from a 
disk file. An improved RENUMBER facility per· 
mits groups of statements to be relocated within 
program code. Diskettes may even be 
designated as RUN·ONL Y! 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.................. S 149.95 


MTC QUE Card only .............. $7.50 


CALL REGARDING OUR NEWDOS+ UPGRADE 
PRICING. 

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. 
MTC QUE Card only ............ .•... Sl .50 


CALL 
TO PLACE ORDER FOR PRODUCT INFOTOLL

1 ·800-321-3552 1 ·800-321-3640 FREE ..... 20 
IN OHIO call (216)289-7500 (COLLECn 

" 8010 22 f;JETR TECH~OLOG•ES ~[]RP[]Rf1T•Ol.'i 
TRS·80 is a TM of Tandy Cor p. 26111 Brush Avenue. Euclid . Ohio 44132 

© 1980 by Metatechnofogies Corporation. Inc. 
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grams available which are excellent and, 
in some cases, superb. 

On another note, In return for the many 
tips I've received from your readers, I 
would like to pass on a few of my own. 

In your October Issue a reader, R. J. 
Lighton, complained that reverse lndenta· 
tion was not possible with Scrlpslt. 

As a consulting engineer I write reams 
of technical documents requiring such 
structure and find it quite possible with 
Scrlpsit. I suggest Interested readers read 
pages 1 and 5 of the Scripslt "Instruction 
Summary Gulde." 

Those using renumbering utilities who 
have experienced failure to renumber 
llnes following GOTO or GOSUB Inside 
conditional statements: check to see If 
you used the shorthand "," In place of 
"then." The "," Is a delimiter and the 
renumbering program often ignores the 
balance of the statement beyond It. For 
example: 

800 IF A$>2000, 880 ELSE GOSUB 950 
900 IF A$>2000, THEN 880 ELSE GOSUB 950 

Line 800 will not usually come out with 880 
or 950 properly renumbered; line 900 will. 

Those with 15-inch printers wishing to 
tab beyond the normal 64 limit can resort 
to any of the following. 

To position B$ at tab, 95: 

200 LPRINTSTRING$(95 - PEEK(16539),32);B$ 
200 LPRINTSTRING$(95," ");BS 
200 LPRINTSTRING$(95,32);BS 
200 LPRINTSTRINGS(A,32);6$ (where A = 95) 

Use whichever works best with your 
printer. 

Thank you for giving us a great publlca· 
tion. In parting, could I ask that you 
research the other side of the software 
coin and give us some artic les covering 
the many problems plaguing your users. 

L. M. Phelps 
Northfield, MN 

Mod 11 Articles, Anyone? 

I am a subscriber to your magazine, 80 
Microcomputlng. I have enjoyed It Im· 
mensely for the past year. I particularly 
like and learn from your tutorial articles. I 
am writing you today because I have both 
a complaint and a request. 

I own a Radio Shack Model II computer. 
My problem Is, most articles written for 
your magazine are for the Model I. That is 
to say, they liberally use commands which 
were not put into the Model II. I speclflcal· 
ly refer to PEEK, POKE, SET and RESET. 

As you may have guessed by now, my 
interest In the Model II is strictly business. 

I have installed it In my office and have 
hired a programmer who is presently 
working for us. However, that does not 
mean that I would not like to learn to pro
gram In BASIC. I am presently doing just 
that, taking a college course In data pro· 
c.esslng. 

My reason for writing you today is to 
suggest that you add articles to your mag
azine which have the Model Ii In mind. I 
would hope that some of these articles 
would be of a tutorial nature. I would also 
suggest articles on ways we can avoid us
ing the four commands I mentioned pre
viously, which are In the Model I, but not in 
the Model II. 

I look forward to hearing from you, for 
this Is the first time I have made this re
quest of anyone. Model II sales, according 
to the company, have gone up dramatical· 
ly, and there are a significant number of 
businessmen who own this computer. I 
am sure that all of us would be interested 
In seeing articles adaptable to this ma· 
chine. Marvin L. Gale, M.D. 

Chula Vista, CA 

We are currently looking for articles and 
programs written for the Mod II, and hope 
to publish more in the future. Readers? 
-Eds. 

Shack Woes 

I am a new and proud (?) owner of a 
shiny TRS·80 Model Ill. My problems start· 
ed back at the friendly Radio Shack store 
when I discovered that the cassette re
corder and cables were out of stock and 
had not been shipped. I tried vainly to plug 
another cable Into the Model Ill, only to 
discover that the jack Is smaller than that 
on the Model I. I thought I could at least 
use my printer, because all the catalogs 
Indicated that the same cable that fits the 
expansion Interface would fit the Model 
Ill. No such luck! A 34-pln connector Is 
necessary! 

At least I could study the manual and 
play with the unit until my recorder and 
cables arrive. My amazement continued 
when I discovered that all the keyboard 
generated controls and special charac
ters do not function as specified in the 
shiny new operation manual. All was not 
lost, however, because Radio Shack has 
thoughtfully included a little blue slip that 
Indicates that I can have those missing 
capabilities if I will send my Model Ill to a 
service center and pay $20.00 for the addi
tion. 

The whole thing borders on false adver
tisement and misrepresentation!! Is 

Radio Shack saving on the costs of a 
future manual for a future machine, sav
ing on production costs, in too much of a 
hurry, or all three? 

I do think, however, that I will like my 
Model Ill once I am able to use it. 

Arlen Richards 
Devils Lake, ND 

Lowercase Strings 

A thousand·thanks for the article, "Low· 
ercase With Strings Attached," by Milan 
D. Chepko, M.D. which appeared In the 
August issue. I have a 48K TRS-80 system 
with a Centronics printer and have been 
wondering how to easily handle my upper 
and lowercase string requirements with· 
out continuously holding down the shift 
key to get the lowercase alphabet printed 
on my printer. Indeed, the change pro
gram Is slow, but the time loss Is made up 
by faster keyboard entry. 

However, I did find one problem. If a 
string variable Is entered for X$ and then a 
second string entry Is a null string for X$, 
the computer will assign the first string 
variable to the second. This occurs be
cause X$ has not been set to null prior to 
returning from the gosub routine. This is 
easily fixed as follows. 

Change 10160 to read NEXT B:X$ ="": 
RETURN. I have used this on a large string 
Input program and have had no problem at 
all. 

Dennis R. Morgan 
San Jose, CA 

Proper Input 
for Lumber List 

I have received a number of inquiries 
regarding the proper input responses to 
the "Rough Lumber List" program pub· 
lished in 80 Programs for the TRS-80. The 
trick is to always answer lengthy ques
tions in the form xxFTyylN (FT is manda
tory, IN is optional). The program has an 
accumulator function built in for wall 
lengths. When all lengths of a type have 
been entered, hit ENTER again and the 
program will advance to the next wall 
type. Roof pitch responses are in the form 
xxFTyyl NlxxFFyyl N. 

I have a detailed crib sheet that I will 
gladly forward to anyone who sends me a 
SASE. 

Dave Brickner 
205 E. Caribbean 

Phoenix, AZ 85022 
Continued top. 28 
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When Decisi0nMasterMspeaks everybody listens
Let's face it. We all have to make decisions. l)ecisions that can change our lives. Decisions that can
make us happy or unhappy. Decisions that could win us fame or fortune. Now. DecisionMaster
can help you make the best decisions of your life.

Use Bayesian theory to peer into the future . . .even if you've never heard ofthe Bayes‘ Rule.
Do a complete weighted factor analysis. . .without knowing what one is. Use discounted
cash flow to compare investment alternatives without bothering with present value
tables. These and other sophisticated theories that were once the exclusive domain of
professors and top business executives are built mm DecisionMaster's algorithms...
so you can use them at the touch of a key!

Decisionlvlaster is easy to use. It features:
~ A fully documented manual developed by an authority in the field.
' A unique program-controlled cross reference system.
~ A powerful formatted-screen data entry system.

You'll use DecisionMaster in hundreds of routine decisions.
as well as more important ones such as ~ Buying a house
- Changing jobs‘ Selecting investment' Evaluating insur-
ance policies ' Expanding product lines~ Leasing vs.
purchasing.

If you buy only one computer program this year.
make it DecisionMaster. And when it speaks.
Iiswn.
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TAB Aid 

This Is In response to one of your 
readers requesting help with TAB 
statements greater than "TAB(64)", 
when used with " LPRINT" statements. 

There are a couple of solutions to 
this problem. The best way is to use 
string statements: LPRINT STRING$ 
(30," " );B$ (the value you want printed), 
for example. There are times, however, 
when this statement will not print at 
the same location because of the vari
able length of the string printed before 
It. In this event, try a statement like 
LPRINT STRING$(30 - LEN(A$)," ");B$ 
(the value you want). This will locate 
each printout in the same location 
each time when the value printed 
before is A$. If there are several items 
on one line you could even try a state
ment like LPRINTSTRING$(75 - (LEN 
(A$)+ LEN(B$) + LEN(C$) + LEN(D$)), 
" "; E$ (the value you want). 

There are times when you will be us
ing Integers Instead of strings; in this 
case, you LPRINT USING K$ for each 
value printed (for example, where you 
know that K$ is ###### each time). 
Then a simple LPRINT STRING$(30," ") 
;A$ or A (the value you want) will put 
you in the same location each t ime. 

This has worked for me in every ap
plication and I believe that this will f it 
most every need you have. 

Joseph D. Saladino 
Box 489 

Phillipsburg, KS 67661 

Line Printer Squeal 

I am having a problem with my new 
Radio Shack Line Printer IV, and since 
Radio Shack has not been able to help, 
perhaps you or one of your readers 
could. 

When the Line Printer IV Is on, it 
emits a loud high-frequency whistle. 
Not only is this annoying, but after a 
half hour or so it causes almost every
one near my machine to get a head
ache. Incidentally, I have been advised 
by Radio Shack that all Line Printer 
IV's emit this sound. I have also been 

advised by Radio Shack's computer 
service hot line that they do not have a 
fix and one Is not likely. 

They are aware that the problem Is 
being caused by the power transistors. 

Perhaps one of your readers has the 
solution? 

Roger Schechter 
54 Park Ave. 

Verona, NJ 07044 

Scripsit Source Files 

In the October issue of 80 Microcom
puting, page 16, R. J. Llghton said in 
his letter " .. . that Scripsit is an excel
lent means for generating source files 
for the disk assembler . . . " 

I tried using Scrlpslt to generate the 
source file for my disk editor (RS 
26-2202 by Microsoft), and found that 
the end-of-line block (ENTER) does not 
generate a proper line ending for the 
disk editor. My system has the stock 
RS upper/lower modification with my 
own disable switch. No combination of 
characters or hardware changes 
seemed to help get the line ending cor
rect. 

Scripslt does appear to be a delight
ful method of editing, but entirely use
less unless I can get this problem re
solved. Perhaps you might be able to 
provide an answer or relay my query to 
Mr. Llghton? 

Dr. Alan D. Wilcox 
PO Box 151 

Archbald, PA 18403 

TAB and LPRINT 

Re: letter from Rolf Roethllsberger, 
"80 Aid," November 80 Microcomput
ing. 

The problem with TAB and LPRINT 
is not a bug In his ROM. Apparently the 
TAB command is limited to position 
0-63 (to match the video). One way 
around the problem Is to use the semi
colon to suppress the CR/LF and send 
any additional LPRINTs to TAB(63). 

The printer will keep adding them on to 
the last position after any LPRINT that 
hits 63 or beyond. (In the example, 
periods are shown Instead of spaces 
for clarity.) 

10 LPAINT TA8(60)"TEST";TA8(63)" ... TESr'; 
TA8(63)". . . TEST" 

20 LPRINT TA8(63)"TEST";TA8(63)" ..TESr '; 
TA8(63)" ..TEST" 

Line 10 will put the word TEST at 
print positions 60, 67 and 74. Line 20 
will put the word TEST at print posi
tions 63, 69 and 75. This will work 
equally as well with PRINT USING 
statements, numeric or string vari
ables. You only have to remember to 
count the actual spaces that will be 
used by your variables (remember nu
merics Include a space before and af
ter the number). A simple worksheet is 
invaluable in setting up video or printer 
formats. I use lines like the following: 

0 1 23 45 6 7 89j_1 23 4 567 8 91._12 34 5 6 7 
8 91,123 4 5 6 7 8 9~1 23 4 5 6 7 89~ 1 2 3 4 5 

6 78 9.§..1 2 345 6 78 9L 1 23 4 56 78 9 

Do that several times on a blank 
sheet of paper and then run it through 
your friendly copier. 

Albert S. Adams 
10614 Norman Ave. 

Fairfax, VA 22030 

Justowriter, Anyone? 

I have been enjoying your publica
tion since the first issue, keep up the 
good work. 

I have a problem that I hope you or 
your readers can help me with. About 
two or three years ago I read an article 
interfacing a computer (I think a 
TRS-80) to a Friden 'Justowriter'. 
About one year ago I found a Justo
writer but haven't found any Informa
tion about It, and cannot locate the ar
ticle. I would sure appreciate any Infor
mation. 

Richard L. Cross 
224 Marshall Dr. 

Ft. Walton Beach, FL 32548 
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KIT INCLUDES 

~ 
\. ...J 
~ 

14-16 CMOS SAFE INSERTER 
• EX-1 

24-28 CMOS SAFE INSERTER EX 2 
36-40 CMOS SAFE INSERTER • • 

OK MACHINE & TOOL CORPORATION 
3455CONNERST ,&RONX,NY 10475US.A 

PHONE t11}J t}<J.J 6600 TElfll: NO 12'>091 

14-16 EXTRACTOR 
24-40 CMOS SAFE EXTRACTOR 

~ 
\. ..:J 
~ 

~fUNTEO IN U . 9 .A . 

MOS-1416 

MOS-2428 

MOS-40 

Jll'A Tl:N T ll"l:H O I N G 

WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT $29.95 


INDIVIDUAL COMPONENTS 


MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95 
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49 
EX-2 24-40 PIN CMn~ ~AFE EXTRACTOR TOOL $ 7.95 

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST.. BRONX. N.Y. 10475 (212) 994-6600/ TELEX 125091 

,,,. Reader SefVlce- see page 242 80 Microcomputing, January 1981 • 21 



f0ACC~!!!!1! 

" Early attempts to create an electronic 

file cabinet were limited by the cassette 
storage medium and limited memory . . . 

However . . . these programs have proliferated." 

Con sider the following familiar scenar
io: You are sitting at your desk des

perately trying to reduce the level of your 
"In" box before a long weekend, when 
your boss announces that t.he finance 
committee has just rejected the annual 
budget and he (in other words, you) has 
been directed to prepare a new, realistic 
one before the next meeting. Since the 
next meeting is on Monday It will no doubt 
be a long weekend. 

If this scene is all too familiar, you are 
already a candidate for a corporate micro
computer. The demand for software in 
this area has created a new spectrum of 
products that can be properly called man
agement tools. 

One promising use for the corporate mi
crocomputer is for electronic filing. With 
the power of the micro, data can be filed 
and retrieved with multiple keys. For ex· 
ample, a purchasing agent can file ven· 
dors alphabetically, by type of material, by 
drawing number or any other key informa
tion. Then, when an inquiry Is made, all 
that is required is the key word or phrase, 
and the vendor will be recalled. The time 
saved with this technique alone can pay 
for the micro. 

Early attempts to create an electronic 
file cabinet were limited by the cassette 
storage medium and limited memory. 
However, with the increasing availability 
of reliable disk drives these programs 
have proliferated. 

Electronic filing programs are distinct 
from most data base programs In that 
they access data via multiple key words. 
Since access is the primary purpose of the 
data base program, the efficiency with 
which this is accomplished is of primary 
concern. 

Two Data Base Programs 

For this month's column I have exam
ined two data base programs: Tandy's 
Profile II and the Micro Architect's IDM
M2. Of the two, the IDM-M2 Is an older 
package originally written for the Model I 
and transferred to the Model 11. IDM Is also 
written in BASIC, where Profile is written 
in machine language. 

I created a small data base, using the 
documentation furnished, that allowed 

me to initialize the programs but only gave 
me a slight idea as to their access effi
ciency. 

Profile and IDM initialize similarly. Both 
require a file definition. IDM requires that 
you specify numeric or alphanumeric at
tributes of a field. This is not required by 
Profile. Once your field Is defined, both 
systems require specification of a maxi
mum file size. 

In the IDM system, the maximum file 
size has to be set at a prime number. Un
fortunately, I don't have a prime number 
table so I just guessed. Apparently my 
guess was valid, because the Initialization 
procedure continued without an error 
message. Initialization takes time be
cause IDM sets up a complete file for each 
potential record. This Is beneficial be
cause any disk problem can be detected 
before a large file is created. 

IDM does not size the disk before inltial
lzation. It is poss ible, therefore, to go 
through an initlallzatlon process and run 
out of disk space. In this case, according 
to the manual, the system just hangs. This 
should be corrected by adding an error 
message. 

Profile supports a considerably more 
complicated file structure than IDM. A 
Profile data record can be divided Into 
four segments. Segment one, a maximum 
of 85 characters in length, contains all the 
keys to the file. The remaining three seg
ments are data segments and should con
tain information which will never be ac
cessed, except through the keys in seg
ment one. 

A useful example of Profile data might 
be a magazine article index. The first seg
ment would contain all classification keys 
for the article such as magazine name, 
data of issue, type of article and field of in
terest. The remaining segments can be 
used to store a brief article summary. 
Each segment holds up to 256 characters. 

With a data base this complex, Initiali
zation takes some time, but this holds true 
for both systems. 

Profile Glitters 

Once the data base has been defined 
and lntlalized, IDM is ready to go. Not so 
with Profile. A data entry screen must be 

defined first. Here is where Profile posi
tively glitters. Using the F1 and F2 keys, 
captions can be steered to various posi
tions on the screen. Fields can be defined 
as numeric or alphanumeric to control 
data entry. 

The screen generator program allows 
graphics and reverse lettering to be used 
to add life to a screen. With a little effort 
the resulting screen can look really pro
fessional. Up to five screens can be de
fined for a data base. Each screen is indi
vidually password-protected. 

Data entry for both systems is straight· 
forward. Despite Its beautifully formatted 
screen, Profile lacks a data log. IDM has 
the advantage by offering you the option 
to print out each entry after an update. 
This can be important If the system will be 
used to store accounting data such as a 
membership billing list or an inventory. 

Despite my small sample, once data is 
entered, the speed of Profile over IDM is 
clearly apparent. Both programs allow a 
great latitude in searching for desired 
data. The desired key field can be greater 
than, equal to or less than the key word. 
Profile also allows connectives to narrow 
the search to a specific target record or 
range. A search can be made for Smith 
AND John or Jones OR Smith. 

Maintaining Profile 

To maintain Profile, data can be added 
to or subtracted from the existing data 
base by defining a data entry field as a 
+ nn or a - nn field . The nn refers to a 
previously defined field number in the 
data base. 

This procedure might tempt you to turn 
Profile into an accounts receivable or in
ventory system, but this should be avoid
ed unless you develop a data entry log
ging procedure. Without a log, the file 
could quickly become inaccurate because 
of posting errors. 

Both systems Include a report custom· 
izer. The customizer is a high point of the 
IDM system. Using the report-writer pro
gram you can develop specifications that 
indicate fields to be printed, the sequence 
of printing, record filter and arithmetic op
erations desired for numeric data. The 
report writer can also alter the data base 
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after printing to zero fields, replace the 
value of the field with a calculated value or 

blank the field entirely. Instructions to the THE ASSEMBIY LINEreport writer are stored as a special for
mat file. Up to 10 formats can be stored. 

The reporting program for Profile is not by William Barden, Jr. 
as elaborate. The data base cannot be 
altered, and there are no provisions for 
arithmetic operations other than totaling. 
Where IDM can pick up to four different Towards the beginning of each month, How BASIC Lines are Stored 
fields for sequencing, Profile is limited to my wife notices subtle changes in me BASIC statement lines are formatted 
one. The length of this field, however, can -my beard grows faster, my eyebrows like Fig. 1. The first two bytes are the ad
be expanded to cover the entire first seg start to get bushy, and I snarl at her in dress of the next line, in standard reverse 
ment. Therefore It Is important that the wolfllke tones. Yes, it's Assembly Line col order: least significant byte followed by 
keys are placed Into the first segment In a umn time once again ... This month, I most significant byte. The next two bytes 
logical manner. One note of warning: The thought I would throw together a short are the line number in binary. The last byte 
capacity of the sort program in the print and easy program that would compress a of the line is a zero byte. The bytes in be
reports function is 28,000 characters. If BASIC program by deleting blanks and tween are either ASCII characters or 
the full 85 character record is selected on REM lines. Unfortunately, I had forgotten tokens. Tokens are codes in the range of 

a rudimentary programming axiomly 329 records can be sorted. 129 to 250, decimal, and are shown in the 
there are no short and easy programs Prior to printing, both programs sort back of your Level II manual as internal 

your data. The original IDM program used "thrown together." codes. 
a rather time-consuming BASIC sort. The Tokens save space; it is much more ef
version submitted for evaluation had a Back to BASIC ficient to store a one-byte token than the 
machine language sort program. With my characters for REM, for example. The first step was researching the Level small sample size both programs worked BASIC program lines are contiguous in Ii BASIC interpreter internals, a fairly diffi
quite fast. memory: there are no gaps between lines. cult task forTRS-80 users. As you may sur

Both programs print labels. Profile has In fact, the next line pointer points to the mise, Microsoft and Radio Shack are
greater flexibility in this area than IDM. byte immediately after the zero byte of thesomewhat secretive about the operation 
Profile's label specification program de current line. This makes it easier to searchof the Level II BASIC interpreter. If I had in
fines label formats using any of the data for given line numbers, as the linevested thousands of man hours writing a 
record fields. IDM uses a fixed format. numbers from a linked list. The last " next piece of software, I would also be fairly re
Line three of the label is field #1 , line four line number" is zero. See Fig. 2. luctant to hand out annotated source listIs f ield #2 and line five is f ield #3. Level II maintains two pointers, one to ings at K-Mart. On the other hand, it wou Id

Both programs also have extensive the beginning of the BASIC program, and be nice to have "hooks" in BASIC and 
password protection facilities. one to the end of the BASIC program plus TRSDOS to make it easier to add new 

one, as shown in the figure.commands, 110 device drivers, disk file Both Flexible Every time a line is inserted or deleted, managers, etc. 
Limitations of time and space really this block of BASIC lines is rearranged so 

prevent an in-depth analysis of all the fea that there are no gaps between lines, and I'm digressing. I went to my annotated 

tures of both systems. line numbers remain in ascending order. 
source listing of BASIC; by "annotated 


Profile has an edge over IDM in its ac
 source listing" I mean a hand-hewn com A Short Program (Thrown Together) cess speed. Since it was written specifi posite of the work of many people. In the 
cally for the Model 11 and not adapted from My first attempt at a compression proearly days of the TRS-80 many users were 
a Model I package, this is not suprising. disassembling BASIC to Investigate the gram was done before I realized there are 
However, IDM with Its essential routines Internals. (Frankly, I gave up after finding no gaps between BASIC lines. I simply 
in BASIC can be customized for other ap moved the remainder of the line down some code in which a jump was made 
plications. back to the second byte of a three byte in when a blank was found, leaving a gap. 

I must include a closing note about the struction! And I'm completely serious Naturally, this didn't work, and prompted 
documentation of both programs. Profile's . . .. ) Some of the methods used further research. After I rediscovered the were 
is far superior to IDM's. I found getting dumps in ASCII or Z-80 instructions using contiguous form of BASIC lines, I tried 
started confusing in both systems. What again. This t ime I came up with a program Small Systems Software RSM-1, disas
Is needed is a test data base, which can be sembly by various products, modification that eliminated blanks all right, even 
used as a tutorial in both systems. Profile blanks in strings. When my menu came of T-BUG to dump on the l ine printer, and, 
includes test data in the documentation later, disk DEBUG single stepping. Many out "1 . ADDENTRYTOFILE", I knew the 
which can be keyed to demonstrate the people from different areas pooled their program needed more work. 

features of the system. The answer was to search for blanks 
notes to get a picture of how BASIC oper

Profile II is available at Radio Shack for only if the character was not in the middle ated. 
the Model II only. A version is available for of a string. Strings start and end by quota
the Model I, but it is quite different from (I 'm still digressing.) Looking over the tion marks, so I could search for an odd
the Profile system tested. IDM is available Level II code and digging around via disk numbered quotation mark to set the string 
for both the Model I and Model II from the DEBUG, I concluded that I really had for mode and for an even-numbered quote to 
Micro Architect, Arlington, MA. Versions gotten some facts about BASIC program reset the string mode. No blanks were de
of IDM are available for tape-based Model structure. Here are my rediscovered find leted in the string mode. 
I systems. • ings . I also added a line deletion capability, 
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THE 	ASSEMBLY LINE 


40AH 

NL ADD LINE# 

NL ADD LINE# 

BASIC TEXTfTOKENS 00 

BASIC TEXTfTOKENS 	 00 

BASIC TXTfTOK 00 

BASIC TEXTfTOKENS 00 

NL ADD = 	 ADDRESS OF NEXT 
LINE IS, MS BYTE 
IN BINARY 

LINE# = 	 LINE NUMBER OF 
CURRENT LINE LS,MS 
BYTE IN BINARY 

ADD = ADDRESS 

Figure 1. BASIC Line Format 

which deletes the entire line if a REM 
token (93H) is found in character position 
1 or 2. The latter covers lines starting with 
an apostrophe in place of the REMark, 
which results in a colon followed by a 
REM token In the line. 

The point of this narrative is that hardly 
anything Is easy, especially when not 
enough thought precedes the assembly
language coding. The rest of this column 
is largely devoted to explaining this "sim
ple" program. 

Expanding on the concepts, it would be 
possible to perform pre- or post-process
ing to consolidate lines, automatically 
generate a structured indentation, or 
change variable names. I'm sure you can 
throw together some neat application In 
short order. 

The Basic Algorithm 

The algorithm (procedure) for the Pro
gram Listing goes something like this: 
1. COMPRS: Get starting address of the 
first line from location 40A4H in the 
BASIC interpreter working storage. 
2. Set variable BIAS to zero. 
3. COM10: Major loop for scanning lines 
and compression: 

a. Set the quote count to 0. 
b. Get the next line pointer from bytes O 
and 1 of the current line. If it is zero, the 
program is done. If not, go on to step c. 
c. Add BIAS to the next line pointer. 
BIAS Is Initially zero, but will be adjust
ed to hold a negative count of the total 

number of bytes deleted, from all dele
tions of blanks and REM lines. Store 
the next line pointer back in bytes 0 
and 1. 
d. Test for a REM line by looking at 
bytes 4 and 5 of the current line. If 
either is 93H, delete the line by going to 
step e, else go to step f. 
e. Delete entire REM line: Subtract the 
starting address of the current line 
from the next line address. This gives 
the number of bytes In the current line, 
or the number of bytes to be deleted. 
Go to step g. 

f. COM35: Minor loop for scanning line 
for blanks. Set the blank count to 0, the 
source and destination pointers to 
start of current line, and go to i. 

I. Get a character. If it Is a quote, 
increment the quote count. 
ii. COM45: Increment the blank 
count by one. 
ill. Test quote count by looking at 
the least significant bit. If It is 1, we 
are in the middle of a string and 
won't look for blanks-go to step v 
in this case. 
Iv. Test for blank. If this character is 
a blank, go on to step vi. 
v. COM48: Character not a blank 
here. Transfer character to next 
character position. Bump destina
tion pointer by one. Decrement 
blank count by one so that it is un
changed. 
vi. Increment source pointer by one. 
vii. Test character for 0. If it is not 
zero, go back to step i. If it·is zero, 
this Is the end of the current line
continue on to g. 

g. COM60: Move up remaining bytes In 
program area: The byte count from ei
ther deleting the entire line or deleting 
blanks is subtracted from the current 
next line pointer in bytes 0 and 1. 
h. The byte count Is then added to the 
BIAS to adjust BIAS for the current 
deletions. 
I. The number of bytes from the last 
source byte to the end of program (in 
40F9H) Is computed. This Is the num
ber of bytes to be moved up into the 
area vacated by the line or blank dele
tion. 
j. A block move is performed to move 
the bytes up. 
k. The 	 end of program variable in 

6A24 43 6A 32 00 93 FB ADD REMARK AT BEGINNING 00 

6A43 61 6A 64 00 SAMPLE PROGRAM IN BASIC 00 

6A 61 71 6A cs 00 81 05 0 BO 1 0 0 00 

6A71 7A 6A FA 00 B2 00 

6A 7A 82 6A 2C 01 87 00 

6A 82 98 6A 90 01 93 FB END OF PROGRAM 00 

6A98 00 00 

40A4 FIRST BYTE OF BASIC PROGRAM 

LAST BYTE OF BASIC PROGRAM + 1 50 'ADD REMARK AT BEGINNING 
100 REM SAMPLE PROGRAM IN BASIC 

40 F9 	 200 FORl = OT0100 
250 PRINT I, 
300 NEXT I 
400 "END OF PROGRAM 

Figure 2. Sample BASIC Program Storage 
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The book you've
been waiting for.•• 


Ever since f\odio Shod~ sold rhe firsr 
Tf\S-80 Model I users hove been 
searching for derailed informorion 
obour irs inner worl~ings rhor Tandy 
would nor, or could nor, mol~e 
available. In porricular rhe Level II 
[)ASIC from Microsofr conroins dozens 
of subrourines rhor con be rremen
dously useful ro any programmer, bur 
Tandy Corpororion is probably under 
conrrocruol obligorion ro Microsofr nor 
ro supply informorion (i f rhey even 
hove ir!). 

Dedicored users, proficienr in as
sembly language, hove disassembled 
rhe Level II f\OMs and mode rheir 
own commenrs. 13ur rhe mojoriry of 
users ore lefr in wirh virruol ly no 
informorion, oporr from occasional 
orricles and whorever rhey con 
decipher on rheir own. 

ENTEf\ffilSING USEf\S - Several of rhe 
more enrerprising programmers 
realized rhor if rhey published rheir 
own commenrs o lor of Tf\S-80 users 
would buy rhem. The GOOK, 
Disassembled Hondbool~ and Super
mop ore some of rhe available 
bool~s giving commenrs on rhe f\OM 
ser - bur rhey all suffer from serious 
drowtocl~s. being eirher incomplere. 
uninrelligible or even worse 
inoccurorel 

lncomplere bool~s ore usually 
published when rhe ourhor hos nor 
finished undersronding whor he's 
wriring obour. Hence rhe "conrinued 
nexr bool~" lines in some publicorions, 
rronslored inro english read "buy 
onorher bool~ when I've done some 
more worl~". Uninrelligible bool~s ore 

Microsofr [)ASIC Decoded & Orher 
Mysreries is borh complere ond 
undersrondoble. Nearly 7,000 lines of 
commenrs for rhe Level II f\OMs, w irh 
on oddirionol 6 choprers of useful 
informorion, mol~e rh is rhe biggesr 
and besr bool~ available on rhe 
subjecr. 

Wrirren by Jomes FoNour, rhe 
commenr secrion rool~ more rhon o 

year ro fin ish - ir even includes rhe 
changes for rhe loresr f\OM ser in on 
appendix. Edired by Jim Perry, unril 
recenrly managing ediror of 80 
Microcompuring, rhe rexr and 
commenrs ore undersrondoble. 

T esred examples ore g iven for 
virruolly every f\OM subrourine, 
showing you how ro CALL rhem from 
[)ASIC or use rhem in on assembly 
language program. Wirh more rhon 

Complere & Undersrondoble - IJG, 
publishers of Tf\S-80 Disl~ & Orher 
Mysreries. could hove published on 
incomplere or uninrelligible bool~ on 
rhe f\OMs - bur chose ro weir and do 
ir properly. 

000 pages Microsofr 13ASIC Decoded 
./,.,,,. .., /,,., ., ," & Orher Mysreries is by for rhe lorgesr 

bool~ obour Level II available. 
Copyrighr - In order ro respecr 

Microsofr copyrighr rhe ocruol disas
sembled code is nor prinred, bur rhe 
booh is designed ro come oporr and 
fir inro o srondord 0 ring binder wirh 
your own disassembly ( all pages ore 
pre-drilled). 

In shorr, Microsofr 13ASIC Decoded & 
Orher Mysreries, is rhe mosr complere, 
undersrondoble and occurore guide 
ro your Level II f\OMs rhor is available 
- bor none! 
• O • Piel~ one up or your neoresr 
0 • • IJG dealer, phone your order 

• • • in or use rhe coupon 
sorisfocrion guoronreed. 

UG Compurer SeNices 569 N. Mounroin Avenue Suire 13 Upland, CA 91786 

Phone Orders (714) 986-7829 Charge my lnrerbonl~ # 

Please send me a copy of Microsofr 0 MosrerCord 
[)ASIC Decoded & Orher Mysreries for Expirorion Dore0 Vi so
$29.95 + $2.00 shipping ( CA residenrs 
odd 6% rox). 

Nome # 

Address 0 Checl~ enclosed 
due ro poor ediring, or no ediring or 
olll lnoccurore informorion is o resulr 
of nor checl~i ng wirh anyone else. 

* t M. Microsoft ' T.M. Tandy Corp . 

Ciry 

Srore Zip 

0 Ship COD ($2.00 exrro) 

Signorure 

v 37 
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THE ASSEMBLY LINE 


40F9H Is changed to show the new end 
F000 09100 ORG OFIJOOHof program. 00110 •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

00120 • BASIC LINE COMPRESSOR 
00130 • DELETES ALL NON-STRING BLANKS AND ALL "REH LINES

I. Go to step a to process the next line. 
The initial adjustment of the current 00140 * FROM A DASIC PROGRAM . 

********************************************************001SOnext line pointer is made by adding BIAS. 
00160 

This means that the sum total of each de
FOOO DD2M440 00170 COMPRS LO IX, (40A4H) ;GET START OF BASIC 

leted space or bytes of REM line Is sub F004 210000 00180 LO HL,0 ; INITIALIZE BIAS 
F007 2296FO 00190 LO (BIAS) , HLtracted from the next line pointer at the 
l"OOA FD2198FO 00200 LO IY,STRING ;ADDRESS OF STRING FLAG 

beginning of proce~slng for each line. 00220 ; THIS CODE LOOKS FOR END AND ADDS LINE POINTER BIAS 
FOO£ AF 00221 COMlO XOR A ;ZERO AThis Is a running count, or relocation bias. POOF FD7700 00222 LO (IY) , A ;RESET STRING FLAG 
F012 ODES 00230 PUSH IX ;TRANSFER START TO DE 
F014 Dl 00240 POP OE

A second adjustment is made to the next 
line pointer after the line has been pro FOlS DD6EOO 00250 LO L, (IX) ;GET NEXT ADD LSB 

F018 006601 00260 LO H,(IX+l) ;GET NEXT ADD HSB 
FOlB 70 00270 LO A,L ;TEST FOR 0

cessed to compensate for additional 
bytes deleted in the line. FOlC B4 00280 OR H ;0 IS END OF PROGRAM 

r010 ca 00290 RET z ;RETURN IF ZEROIf a line Is not a REM line, It Is scanned 
FOlE ED4B96FO 00300 LO BC, (BIAS) ;GET BIAS FOR ADJUST 

for blanks. If a blank ls found, the destina F022 09 00310 ADD HL,BC ;ADJUST PNTR 
F023 DD7SOO 00320 LO (IX) ,L ; STORE LSBtion pointer is not incremented and the F026 007401 00330 LO (IX+l),H ;STORE HSB 

blank is not stored. The next character, If 
00340 THIS CODE CHECKS FOR A REMARK LINE 

non-blank, will be stored at the current P029 DD7E04 003S0 LO A, (IX+4) ;GET FIRST CHARACTER 
F02C FE93 00360 CP 93H ;TEST FOR REMARK TOKENdestination location. The buffer area used F02E 2807 00370 JR Z, COH30 ; GO IF FOUND 
F030 DD7EOS 00380 LO A,(IX+S) ;GET SECOND CHARACTER 
F033 FE93 00390 CP 93H ;TEST FOR " ' " TYPE 

for the destination is the line Itself, as the 
source pointer always points ahead or at F03S 2009 00400 JR Nz,corns ;GO IF NOT REMARK 

00410 : REHl\RK HERE - DELETE LINE 
F037 ES 00420 COH30 PUSH HL ;SAVE START NEXT LINE 

the current character being investigated. 
The line Is scanned from the fourth byte F038 B7 00430 OR A ; CLEl\R CARRY 

P039 EDS2 00440 SBC HL,DE ;FIND I BYTES 
F03B ES 004S0 PUSH HL ;TRANSFER TO BC

on, to avoid deletion of 20Hs for address
es or line numbers! F03C Cl 00460 POP BC 

F03D El 00470 POP HL ; RESTORE START NEXT LINE 
F03£ 1826 110480 JR COM60 ;GO TO MOVE UP, ETC. 

The Code 09490 : NO REMl\RK - COMPRESS BLANKS 
F040 010400 09500 COH35 LO BC,4 ;BYPASS PNTRS

HL generally points to the start of the F043 ODES 00Sl0 PUSH IX ; STl\RT OF LINE TO HL 
F04S El 00S20 POP HL 
F046 09 00530 ADD HL,BC ;ADJUST

next line, or is used as a source pointer to 
the next character on the current line. DE F047 ES 00S40 PUSH HL ;START OF LINE TO DE 

F048 Dl 00550 POP DEpoints to the destination on the current 
F049 010000 OO S60 LO BC,O ;BYTE COUNT TO 0 

line, and BC holds a count of deleted F04C 7 E OOS70 COM49 LO A, (HL) ;GET CHARACTER 
F04D FE22 99589 CP ."' ; TEST FOR QUOTEspaces or bytes. IY always contains the F04F 2003 00590 JR NZ,COM4S ;GO IF NOT QUOTE 
FOSl FD3400 00600 INC (IY) ; BUMP QUOTE TOGGLE 
FOS4 03 90619 COM4S INC BC : BUMP BLANK COUNT 

address of the STRING variable. IX gener
ally points to the start of the current line. F0SS FDCB0046 00620 BIT 0, (I'll ; TEST QUOTE TOGGLE 

FOS9 2004 00630 JR NZ,COH48 ;GO IF STRING 
FOSB FE20 90640 CP ' . ;TEST FOR BLANK 

IX ls Initially loaded with the start of the 
BASIC program in memory, a zero BIAS is FOSD 2803 00650 JR Z,COHS9 ;GO IF BLANK 

stored, and IY is loaded with the address 
 FOSF 12 00660 COM48 LO (DE) ,A ;TRANSFER CHARACTER 

F060 13 00670 INC DE ;BUMP DESTINATION
of STRING. F061 OB 00680 DEC BC ;BLANK COUNT UNCHANGED 

The COM10 code Is the main loop of the F062 23 00690 COMS0 INC HL ;BUMP SOURCE 
F063 B7 00790 OR A 	 ;TEST CHARACTER FOR 0 

program. The STRING flag is reset at each 
F064 20£6 00710 JR NZ,COH40 ;GO IF NOT END OF LINEpass through the program. The next line 00720 ; THIS CODE MOVES UP REMAINING LINES 

address Is loaded Into HL by using the IX F066 ES 007 30 COM60 PUSH HL ;SAVE START OF NEXT LINE 
F067 DD6EOO 007 40 LO L,(IX) ;GET CURRENT PNTR LSB

register, which points to the start of the F06A 006601 007 so LO H,(IX+l) ;MSB 
current" line. A check Is made for HL = 0, F06D B7 09760 OR A ; CLEAR CARRY 

F06E ED42 00770 SBC HL,BC ;ADJUST FOR CURRENT LINE 
which would Indicate that the last line has F070 DD7SOO 00780 LO (IX) ,L ;STORE LSB 

F073 007401 007 90 LO (IX+l),H ; STORE HSBbeen reached. F07 6 21\96FO 09800 LO HL,(BIAS) ;GET BIAS 
BIAS is added to HL, and the updated F079 B7 00819 OR A ; CLEAR CARRY 

F07A ED42 00820 SBC llL,BC ;SUBTRACT BYTE COUNTnext line pointer is stored In the next line F07C 2296F0 00830 LO (BIAS),HL ;STORE 

area at the beginning of the current line. F07F 2AF940 00840 LO HL,(40F9H) ;END OP PROGRAH+l 


A check is made now for a REM line by 	 F082 B7 SOSSO OR A CLEAR CARRY 
F083 Cl 00860 POP BC START OF NEXT LINEscanning the 4th and 5th characters of the 
F084 CS 00870 PUSH BC SAVE IN STACK 

current line, using IX as the index. If either FOSS ED42 00880 SBC HL,BC PINO BYTE COUNT OF REST 
F087 ES 00890 PUSH HL TRANSFER TO BCcharacter Is REM token (93H), the entire F088 Cl 00900 POP BC 


line must be deleted. This is done by sub F089 El 00910 POP HL RESTORE SOURCE 

F08A OS 00920 PUSH DE SAVE DESTINATION
tracting DE (the start of current line) from F08B EDBO 00930 LDIR MOVE 


HL (the start of the next line) to find the F08D EDS3F940 00940 LO (40F9H),DE SAVE NEW END 

F091 DDEl 00950 POP IX FOR NEXT LINEnumber of bytes to be deleted. A jump Is F093 C30EFO 90969 JP COMlO GO FOR NEXT LINE 


then made to COM60, which will move the F096 0000 00970 BIAS DEFW 0 

F098 00 00980 STRING DEFB 0

remaining code up to overwrite the entire 0900 00990 END 
current line. 00009 TOTAL ERRORS 

If a REM line ls not present, the current 
Program Listing line will be scanned for blanks to be de

leted. The code at COM35 bypasses the 
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RES. AO 
% TAX 

HIPPING & 
ANOLING 

TOTAL 

$1.00 

v158 
•TRS.SO is a trademark of Tandy Corporation. 

rM-;:KEYOURCHECKORM°o-;:j'~'ORoERPAYABLETo7'91 
Image Computer Products, Inc. 

615 Academy Drive •NO C.O.D.'S 

Northbrook, IL 60062 

PLEASE PRINT 

NAME ___________________ 

ADDRESS 

CITY _______ STATE ZIP __ 

SIGNATURE --------------- 

PLEASE SEND ______PACKAGES INDICATED 
QTY: PRICE 

8001 STRATEGY PACK I $19.95 ea. 

8002 STRATEGY PACK II $19.95 ea. 

8003 STRATEGY PACK Ill $19.95 ea. 

8004 ACTION PACK I $19.95 ea. 

ANY COM BINATION 
OF TWO $36.95 

ALL FOUR $69.95 

VISA O MASTER CARD 0 IL 
6MONEY ORDER 0 CHECK 0 sCARD# ________ H 

EXPIRATION DATE 

L---------------------~I 

Everything from Fast-action 
animated skill games 

through mind boggling 
Strategy and Simulation 

programs is included in this 
software collector's series. 

Each package contains a 
quality program cassette in 

a protective storage box, 
and complete operating 

instructions. 
These programs run on a 16K 

Level II TRS-80 Model I. 

Strategy Pack I #8001 
Wall Street Challenge. This computer simulation of the stock exchange 
is easy to play and always challenging. Invest in several corporations 
ranging from Municipal Power and Light, a blue chip stock that usually 
provides steady growth, to Offshore Industries limited, a high·flying 
speculative stock that is certain to change often. 

Roman Checkers. Challenge a friend or test your logic and skill in a 
match against the computer with this ancient game of strategy. 

Strategy Pack II #8002 
Metropolis. This computer simulation of a small city lets you wheel and 
deal in the fast-paced world of real estate. Up to eight players can buy 
businesses with an eye on building a fortune. 

Mlndmaster. This classic strategy game takes on a new dimension as 
the computer designs the hidden problems and reports the results of 
each guess. 

Wordmaster. Mul tiple players may compete against the computer to find 
the hidden word. Each player can select the level of ditflculty that matches 
his individual skill. 

Strategy Pack Ill #8003 
Wildcatting. This computer simulat ion of an oi l field combines chance, 
adventure, and discovery. The object of the game is to purchase property, 
drill oil wells, and strike it rich. 

Frame Up. The object of this strategy game is to "frame-up" your opponent 
by selecting your plays so that all possible moves are blocked. Think 
several moves ahead to increase your chances of winning. 

Recall. Up to four players can play this classic game of matching pairs of 
numbers hidden behind a grid. The computer will select the numbers at 
random and score the results of each guess. 

Action Pack I #8004 
Space Ace. You are in command of a Galactic Federation Starfighter. 
Search out and destroy enemy ships with your lasers. 

Shooting Gattery. A good ol' county fair shooting gallery right on your 
own computer. Loads of fun for up to four players. 

Bomber Run. Pi lot a bomber behind enemy lines searching out targets on 
the ground. Or, defend the ground and shoot down the bomber. 

Air-Sea Battle. Pilot your plane over an enemy ship and try to sink it. Or, 
captain the ship and shoot down the bomber. 



THE ASSEl1BLY LINE 


two pointers at the beginning of the cur
rent line, and sets HL and DE to the start 
of the current line. The byte count In BC is 
set to 0. 

One character at a time is examined. A 
character is loaded using HL as a pointer. 
HL is the source pointer that always 
points to the next character to be exam· 
ined. If the character is a blank and the 
blank is not In the middle of a string, the 
character is not transferred to the next 
desti1\atlon (DE) position of the line. If the 
character Is not a blank, or is a blank in a 
string, the character is transferred via DE. 
HL is always incremented by one to point 
to the next character. DE is incremented 
only If a non-blank has been transferred. 
BC is incremented each time a blank is de
leted. 

The test for string mode is made by the 
BIT O,(IY) instruction. This instruction 
uses the I" index register to access vari
able STRING. The least significant bit of 
STRING is tested and is copied Into the 
zero flag. If an NZ condition exists, the 
character is in the middle of a string. 
STRING Is set to zero at the beginning of 
each line, and incremented each time a 
quotation mark is detected. If the least 
significant bit is 0, no string has been 
found; if the bit count is 2, 4, 6, etc., the 
middle of a string is indicated. 

The last portion of code in the blank 
search tests for a byte of zero, indicating 
the last byte of the line. If the byte is zero, 
"JR NZ,COM40" falls through to COM60. 

COM60 is entered from the above code 
or from line deletion. BC contains the 
number of bytes that have been deleted 
from the line. The first order of business 
here is to adjust the BIAS and next line 
pointer in the current line for the bytes just 
deleted. This is redundant in the delete 
line case, as the line will soon be overwrit
ten anyway. The number of bytes from the 
current source is then subtracted from the 
end of the program pointer In 40F9H. 
Since the end of program pointer always 
points to one more than the end, the result 
is the true number of bytes in the remain
der of the program. 

At this point HL contains the source 
pointer, DE points to the last destination 
byte plus one, and BC contains the byte 
count. An LDIR moves up all of the remain
ing bytes in the program area in one block 
move. The last action changes the end of 
the program pointer in 40F9H to the value 
of DE from the block move; DE points to 
the last program byte plus one at this 
point. 

Using the Compressor 

To use this program, assemble it and 
output the object to cassette or disk, or 
key it in using T-BUG or DEBUG. Load the 

object by SYSTEM or the disk LOAD com
mand (MEMORY SIZE=61439). Load the 
BASIC program to be compressed. After 
the load, enter DEFUSRO = &HFOOO:A = 
USRO(O) for disk BASIC, or POKE16526,0: 
POKE16527,240:A = USR(O) for non-disk 
BASIC. The program will crank away. On a 
16018 byte BASIC program I used for a 
benchmark, the compression took 46 sec
onds. Watch for possible conflicts on 
some BASIC commands that require a 
blank. 

Are You Ready for the 6809? 

I'm the perfect Radio Shack consumer. 
I've got a Model I, a Model II, a Pocket 
Computer, and a Color Computer. I recent
ly plunked down the cash for the Color 
Computer because I was excited about 
the 6809 microprocessor. As it turns out, 
my excitement is justified. 

The Color Computer, far from being a 
games machine, is a product with a great 
potential for the serious programmer. It 
contains the 6809 with limited 16-blt pro
cessing and a hardware multiply, high
density color graphics up to 256 by 192, a 
six-bit dlgital-to·analog output for music 
and speech synthesis, two joystick inputs 
that can be used as analog-to-digital in
puts, a serial port, and a ROM pack 40-pin 
edge connector that brings out all major 
system signals. 

It appears that Radio Shack is commit
ted to assembly language for the Color 
Computer, also. The hooks are there for 
USA calls, and while there isn't an assem
bler yet, there will be shortly. 

The 6809 .itself has an Instruction set 
modeled after the 6800 microprocessor in· 

f0DEBUg 
Continued from p. 18 

EDTASM Error 

I have found the following error in 
my article, "Customized EDTASM" in 
August's edition. Enclosed is the cor
rection. 

In Listing 6 and Listing 7 the patches 
are ORGed to 4693H, they should be 
ORGed to 4695H. These patches are 
designed to overlay the memory test 
from 4695 through 469F. 

John T. Blair 
122 Dumont Ave. 

Norfolk, VA 23505 

struction set, but containing instructions 
to handle 16-blt operations and other nifty 
features. The 6800 instruction set is 
designed more along classical computer 
instruction lines, more easily understand
able than the Z-80 instructions. There was 
much weeping and wailing and gnashing 
of program listings when programmers 
first started using the Z-80 Instructions 
(one major aerospace contractor had 
three programmer suicides In the first 
year alone, but that's another story). There 
should be a lot fewer complaints with the 
6809 Color Computer. 

As the Color Computer grows in popu
larity, I'll add some material In this column 
on assembly language for it. Write me if 
you'd like to see It. 

The Third Great Assembly 
Line Programming Contest 

Sad to say, the third contest was not 
too successful. The problem was to write 
a program to draw a line between any two 
character positions, using the 1024 char
acter positions rather than pixels. The pro
grams I received were excellent, but rather 
too large to cover In this column. I'll be 
sending copies of my new Radio Shack 
book, More TRS·80 Assembly-Language 
Programming (soon to be released), to 
David R. Cecil of Texas A&I University, 
Bob Leech of Herndon, VA, Ed Thomas of 
Alexander, AR, John Whinery, of Scott 
City, KS, Robert Obermarck of Los Altos, 
CA, and Steven Roy of El Paso, TX. All of 
these readers did an incredible amount of 
work on the programs, and I wish that 
space permitted a full presentation. 

Keep assembling, and may you always 
have a POP for every PUSH. • 

Super Graphics 

RE: "Super Graphics", Alan R. Moy
er, October 1980: There are errors In 
the listing included with my article ap
pearing on page 202 of the October 
Issue. The errors in the listing are cor
rected in the line listings below. The 
program will run with these corrections. 

65190 PRINT@LC,AS 

65230 HS = AS:GOSUB65400:AD = T:GOSUB65350: 


GOSUB65423 
65240 D = PEEK(TD):H5 = INT(0/16):H6 = D - H5 + 16 
65270 IF(D>31)AND(D<192)PRINTTAB(56)CHR$(0) 

ELSE PRINT 

Alan R. Moyer 
993 San Angelo Dr. 

Hamilton, OH 45013 
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We're 
known 
for our 

fine print. 

The type you get out of most printers you 
wouldn' t send to your maiden aunt, much less 
use for yuur important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 
The Epson MX-80 challenges any dot matrix 

printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack
sha rp, clea n , easy- to- read 
face with true d escenders-at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-d efined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col
umns. We give you adjus table 
tractors so you ca n do an y
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual
ity is the only thing we have 

to sell, you ' re wrong. The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters , it features the world's firs t dispos
able print head-after it's printed between 50 and 
100-million characters, jus t th row it away. A new 
one cos ts less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
fun ction to minimize print head travel time and 
maximize throughput. Finally - and this is the 

best p art - yo u can buy an 
MX-80 right now for less than 
$650. 

And that's what we call a 
lot of fine print for the money. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Bouleva rd • Torrance, CA 90505 • (213) 378-2220 .,- 404 
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" How can you make duplicates of system programs? 
And what can you do when only a 4K machine 
is available . .. and the program is 16K long?" 

W hat is the first thing you do when 
you receive a new program? First, 

you try It out and then you turn it over to a 
student. And then, possibly, It's lost 
because of an accidental erasure! 

One of the early lessons you learn when 
dealing with students and computers is: 
Never give a student the one-and-only 
copy of a program! Often this Is an expen
sive lesson, because, sooner or later, one 
of them will record over a program; put a 
tape or disk on top of the power supply; 
bulk erase the wrong tape; scratch a disk 
or stretch/break a tape. 

The moral is: If there Is a new way to 
obliterate a program, some student Is 
sure to find It. (A teacher can also find a 
way now and then!) 

Down the Drain 

When your one-and-only copy goes 
down the drain, it's back to the vendor for 
another which, of course, results in addi· 
tional expense and loss of time. The solu· 
tlon is simple: Give the student a copy and 
keep the original in a safe place. This ad· 
vice also applies In the case of both com
mercial and "home grown" programs. 

In order to make a copy of a program, 
you must have the means to do so. Let's 
discuss tapes first, since that Is the most 
common medium. There are several ways 
to copy tapes and you should be familiar 
with their advantages and disadvantages. 

The first and probably most popular 
method of copying Is the one built into 
your 80. CLOAD a program, put In a new 
cassette, and CSAVE that program. This 
is neat and simple but it makes two 
assumptions: (1) the program Is written in 
BASIC- not in assembly/machine lan
guage; and (2) the program will fit Into the 
memory size of the 80 being used. 

Now that leaves you with two big prob· 
lems. How can you make duplicates of 
system programs? And what can you do 
when only a 4K machine Is available (stu· 
dents are on the others) and the program 
is 16K long? Let's talk about a solution to 
the first problem. 

The second method of copying is to pur· 
chase a program designed to duplicate 
system programs. Mine is an old one 
called Syscop. It came with no documen

tation-just very brief Instructions on the 
screen. No entry point was given so we 
ended up having to reload Syscop for 
each program to be duplicated. 

In spite of that, it makes good copies as 
long as the original program is in one 
piece. If the program is in parts or sec
tions, Syscop cannot handle It. I hope the 
Syscop I see advertised now Is an im
proved version. 

My preferred methods for duplication 
require a second cassette machine. If you 
don't have one, go down to the school 
audio-visual room and talk them out of 
one. 

At first, you may think that you can play 
the original program on one machine and 
pipe it straight into the second. Don't 
waste your time. By the time the two 
machines distort the signals, they are un
usable. Your ear probably can't tell the dif
ference but your 80 surely can! 

TCOPY 

What you need is something between 
the two machines to clean up (actually 
reconstruct) the signal. In 80 Microcom
puting (July, 80) there's a short article and 
program entitled TCOPY. This is a system 
program which you can prepare with a 
monitor or an assembler; you can also 
POKE it in from BASIC (see the November 
Issue). In any event, TCOPY is a little beau
ty. I haven't found a program, BASIC or 
system, that it doesn't copy flawlessly. 
Here's how to use It. 

With TCOPY loaded into your 80, con· 
nect the black earphone plug to the play
er/recorder with the original program cas
sette. Connect the auxiliary plug to the 
recorder containing the blank cassette. 
Aun both machines, playing the original 
and recording the blank. That's all there is 
to it. 

What actually happens is this: TCOPY 
and your 80, working together, take in the 
program bit by bit and shoot out a corre
sponding stream of new bits to be record
ed. This intake and output take place sim· 
uitaneously-the bits are not stored In 
RAM and pulled out later. 

The advantages of this method are sig· 
nificant. As mentioned, the programs can 
be BASIC or system (even those in parts). 
Regardless of whether you have two or 

two dozen originals on the tape, TCOPY 
duplicates one after the other as long as 
you let the tapes run. 

Further, since you are reading and writ· 
ing, you only have to go through each pro
gram once. That can save a lot of time. 
Finally, because the program Is not stored 
in RAM, the length is irrelevant. You can 
copy a 48K program with a 4K 80. 

There is a disadvantage which may or 
may not be Important to you. While you 
are duplicating tapes, your 80 is tied up. It 
is unavailable for other uses. There is, 
however, a way you can have your cake 
and eat it too. 

You can substitute another piece of 
hardware for the 80 and TCOPY. Then you 
can run one program while you are copy· 
ing ot hers-no wasted time. Two such de
vices are the Data Dubber by The Peripher
al People, Mercer Island, WA and the Acu· 
Data by Alphanetlcs, Forestville, CA. 

''Never give a student the 
one-and-only copy of a 

program!'' 

Both the Acu-Data and the Data Dubber 
are connected between two cassette ma
ch ines with cables provided. Both recon· 
st ruct the bit st ream to remove distortion. 
Both have an LED for visual monitoring. 
Both have a jack for audio monitoring 
(with a small amplifier/speaker). Both do 
an excellent job. 

At this point you may be surprised to 
learn that there are differences. 

The Data Dubber is battery operated, 
using a common nine-volt rectangular bat
tery. This means that you don't add to 
your snakes' nest of ac cords/plugs. 

The Acu·Data Is ac operated and Is 
available with a recorder motor switch. I 
find that switch to be very useful. When I 
put more than one program on a tape, I flip 
that switch for a few seconds after each 
one is dubbed and create a space be· 
tween them without having to disturb any 
recorder sett ings. If you happen to be us
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ing a recorder that won't rewind or fast 
forward with the remote plug inserted, 
you ' ll find the switch invaluable. 

There is an additional advantage to 
both the Data Dubber and the Acu-Data. 
We have all run across tapes (BASIC and 
system) that are hard to load. Either of 
these devices can be placed between your 
recorder and your 80. In almost every in
stance the sig nal will be "cleaned" and be 
readily acceptable to the 80. 

I urge you to make a back-up copy of 
every program in your library. Remember 
that program tapes can be destroyed in 
spite of the fact the cassette record-pro
tect tab is removed. Even if your programs 
are not used by students. You can make a 
mistake, too! Keep a back-up. 

Program Exchange 

It seems clear that there is a real need 
for exchanging the teaching programs 
which we develop. If we can do that, each 
of us does not have to re-invent the wheel 
when we sit down to write one. 

A while back I asked you to let me know 
of any exchange groups which specialize 
in non-copyrighted instructional pro
grams. Word has come of a cou ple about 
which I am trying to get further details. For 
now, you may wish to contact RETIP. 

RETIP (Roanoke Exchange, TRS-80 In
structional Programs) is an informal or
ganization of teachers in the western 
region of Virginia. They wi ll exchange non
copyrighted (mostly " home-grown" ) pro
grams on a one-for-one basis. I under
stand their list contains about 75 pro
grams on a variety of subjects and levels. 
No fee is charged but be sure to send a 
self-addressed stamped envelope. You 
can get details from RETIP, c/o Craig 
County Public Schools, P.O. Box 245, New 
Cast le, VA 241 27. 

Help For Other Readers 

A number of requests have come to me 
for an outline of a computer literacy 
course. They have come from both ele
mentary and secondary school folk. How 
about some help from those of you who 
have developed such an outline? 

I am sure that even courses of long 
standing could use some improvement. 
So don't hesitate to send you r outline 
because you feel that it may not be the 
best. No one knows what the best is yet! 
In fact, there is still disagreement about 
just what computer li teracy means. 

Send along your outline. It need not be 
detailed-a list of desirable topics will 
help. I' ll put together the suggestions and 
we'll see how it looks. 

Send it in care of the magazine or to 
mysel f: P.O. Box 351, New Castle, VA 
24127 . • 

v" out our new items. 

rnJ~~[ffiffi][ill~U
SOFTWARE 

FANTASTIC PRICE PROTECTION POLICY 
The Discount Software Group will match any advertised price 

on any item that we carry. 

Also within 30 days after making a purchase at Discount, 

if you should find a lower advertised price on what you bought, 

just show us that ad . We'll refund the difference. 

It's that simple. 

Take advantage of some of the lowest everyday prices anywhere. 

Enjoy the security of a price protection plan 

that guarantees the utmost saving possible, 

both before and after you buy. . 

When combined w ith the availability of full professional support 

and automatic update service you have the Ultimate Software Plan. 

No one else can offer such total peace of mind. 

It's an uncomplicated, convenient, logical way to acquire software. 


CP/M users: soecify disk systems and formats. Most formats avai lable. 
WITH MANUAL 

MANUAL ONLY 

DISK ) 
,,. Tiny "C" Compiler $229/$75 

CBASIC-2 . . $ 89/$15T. l.M. DBMS :f:1]CP/M ,,. OS-1 . . .. . .. $ 229/$45 Fantastic/ Easy to..OSBORNE ~ Pascal / Z . $369/$30 
General Ledger# . . s 59/ $20 use Special $299 Pascal/ UCSD .. . $299/ $30 
Acct Rec/ Acct Pay# . $ 59/ $20 Pascal/ MT+ . . $224/ $30 
Payroll w/Cost#. . $ 59/$20 Pascal/ M . .$149/ $20 
Buy 2 get 1 free . .$118/$57 MICROPRO Nevada Cobol. . .. . . . $ 89/$25
All 3 & CBASIC-2 .. .. .$199/ $71 WordStar . $324/ $40 FMS-80 . . . . . .$649/ $45 
DIGITAL RESEARCH® ,,. Mail / Merge . S114/$25 dBASE II DBMS . ....$629/ $35 
CP/M'" 2.2 Northstar. $149/ $25 WordStar/ Mail-Merge . $434/ $65 Condor DBMS . .. .... .$599/$30 

,,. CP/ M'" 2.2 Micropolis $169/ $25 DataStar. $279/$35 Vulcan DBMS . .$469/ $30 
,,. CP/ M'" 2.2 Durango Word-Master . . $119/$ 25 T. I. M. DBMSt . .$329/ $35 

SuperSort I .. $1g9 /$25 CBS . . $369/ $45F-85. S 169/ $25 

CP/ M'" 2.2 Cromemco. $189/$25 
 SuperSort II .$169/$25 Whatsit? . .S 149/$25 
CP/ M® (other versions) . . Call SuperSort Ill. .$119/$25 Vsort I. .S 159 /$25 

,_. PL/ 1-80 . . $459 / $35 PEACHTREE•~t ,,. MicroStat .. .$224/$15 
Mac . .$ B5/$15 General Ledger .$449/$40 Str ing/80 . . $ 84/$20 
Sid . . $ 65/ $15 Acct Receivable .$449/$40 ,_. Vedit. $ 99/$ 15 
Z-Sid . . .. ... ... $ g5/ $15 Acct Payable. . . $449/$40 Postmaster . . .... S149/$20 
Tex . . $ 70/$15 Payrol l .$449/$40 ,,. WordSearch . . . . $179/$25 
DeSpool. . $ 45/S 1 O Inventory . .$449/$40 ,,. SpellGuard. . $269/$25 

Property Mgt S89g/$40 Spell Binder . . $349/$45 
MICROSOFT Magic Wand . . $299/$45 C. PA. Client Write-up . . $899/$40 Basic-BO . . S 294/$30 Electric Pencil II . . .. . less 15% Mailing Address .$349/$40Basic Compiler. .$334/ $30 CPAids . .. less 12% 
Fortran-BO. $384/ $30 STRUCTURED SYSTEMS 

Cobol-BO . .... . .. .$574/ $30 General Ledger# ... .. $747/$40 APPLE II 

Macro-80. . S 144/ $20 Acct Receivable#. .$747/$40 
 MICROSOFT 

Edit-80. $ 84/$20 Acct Payable# .. . $ 7 4 7 /$40 
 Sottcard (CP/ M) $292 
MuSimp/ MuMath .... . $224/$25 Payroll# . . . . . $747/$40 Other . . ..Call 

Mulisp-79. . . $174/$20 Inventory Control# . .. .$447 /$40 PERSONAL SOFTWARE 

MICRO DATA BASE SYSTEMS 
 Analyst# . . . . . S 197/$20 Visicalc®. .. ... S122 

Letteright#. . . . $167/$20 CCA Data Mgr ... $ 84 
NAD# . . $ 87/$20

HOBS . .$250/$40 
Desktop/ Plan . $ 84 

Other . . .... . Call PEACHTREE~~t 
MOBS . . . . . $750/$40 

QSORT . . . $ 87/$20 

S.0.F.T.W.A.R.E. GRAHAM-DORIAN~ General Ledger . $224 /$40 
MicroTax'"t General Ledger# . . $693/ $40 Acct Receivable . .. . . $224/$40 
Federal individual ... $749/$50 Acct Receivable#. . $693/ $40 Acct Payable $224/$40

Acct Payable#. . . $693/$40 Payroll . . .. $224/$40Federal corporate ..... $249/$25 
Job Costing# .... . .. . . $693/ $40 Inventory . ... $224/$40
State individual. . . $249/$25 
Payroll# . . $493/$40 MUSETCS:i Inventory#. . . $493/ $40 Super-Text II. . . $127 ,,. General Ledger. . .$ 79/$25 Cash Register#. .$493/ $40 

,,. Acct Receivable . . $ 79/$25 Other disk software . less 10% Apartment Mgt# . $493/$40 
,,. Acct Payable . . .$ 79/$25 STC (Software Tech.) MICRO-AP,,. Payroll .. .. $ 79/$25 ,,. Prof Time & B illing .. $279Selector lll-C2# . $269/$20,,. All 4 .. $26g/$99 Other . . . . .. . less 15%Selector IV#. . .. $469/$35


SUPERSOFT ,,. S-Basic. . .. . .. . . $269/ $25 "OTHER GOODIES" 

Forth (80BO or ZBO) . . $129/$25 ,,. Data Factory . . $ 84WHITESMITHSDiagnostic I. . . s 49/ $20 . . .. $129 
Other disk software. . . . less 10% . ,,. ~~~\~;? . . $229"C" Compiler* $600/$30

Pascal (incl "C")* . s75ois45 ,,. LedgerPlus 
EIDOS SYSTEMS

SOFTWARE WORKS 
(GL A/ R & A/ P) . .$549 

Ratfor .. $ B6/ na 
Adapt . S 69/ na 

Kiss $299/$25 

K-Basic . . $529/$50 
 TRS-SO MODEL II 

COMPUTER PATHWAYS CP/ M 2 .2 (P& T) $159/$35 
ORGANIC SOFTWAREPearl (level 1)# . . . S 99/$25 Electric Pencil 11. . less 15% 

Pearl (level 2)# . . $299/$25 TextWriter I ll $111 /$20 
,,. Date Book . S269/ S25 NORTHSTAR

Pearl (level 3)# .$549/$25 V' N orthWord . . s2g9
SoHo GroupCOMPLETE BUSINESS $ $ ,,. Mail Manager . . .. $239 

,,. MatchMaker 841 10SYSTEMS; ,,. Info Manager . .. $36g 
,,. Creator. .$269/$25 $ t 241$20 ,,. General Ledger . . $749 ,,. WorkSheet . 

,,. Reporto r . . . $ 169/$20 "OTHER GOODIES" ,,. Acct Receivable . . $449 
,,. Both . .$399/$45 Tiny "C" . . .... s B9/ $50 V' Acct Payable ... $449 

* - Soeci11l Boous with order l - Rcovi1es mJCrosolt BASIC .,- Svooi.ed 1n source cooe • - Reou•res CBASIC·2 ®-Mfgs Tr~oemafk 

ORDERS ONLY-CALL TOLL FREE VISA• MASTERCHARGE v440 
1-800-854-2003 ext . 823 •Calif. 1-800-522-1500 ext. 823 

Overseas- add $10 plus additional postage • Add $2.50 postage and handling per each item • California 
residents add 6% sales tax • Allow 2 weeks on checks, C.O.D. ok • Prices subject to change without notice 
All items subject to avai labi l ity • 

THE DISCOUNT SOFTWARE GROUP 
1610 Argyle Ave.. Bldg. 102 • Los Angeles, CA 90028 • (213) 666-7677 
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New Year's Sale 
Model I & II Software 

Where Your TRS-80 Means Business 
The Best in Model I or II Programs Available Now! 

MODEL 1 
Complete Business System 

This integrated system includes 
Invoicing, Inventory Control, Accounts 
Receivable, Accounts Payable, 
Payroll, General Ledger and Word Pro
cessing. A complete Business System 
for your Model 1. 

SPECIAL OFFER 

s299es 

MODEL I · 
Medical/Dental System 

Complete System - Easy to use! Now 
you can use your TRS-80 where you in
tended to use it - in your office! Give 
us a call for complete details on this 
new Complete Package. 

SPECIAL OFFER 

Special s349es 

MODEL II 
- Business System 

Complete with all manuals. This is one 
of the best and most complete 
Business Systems for your Model II. 
Best of all it is easy to use. Enter the 
world of the Model II with a system 
that works! 

SPECIAL OFFER 

sa49es 

MODEL II 
CP/M Release 2.2 

Including Utilities and full documenta
tion. This is the CP/M designed for the 

Model II. 

SPECIAL OFFER •1&9911 

Including CBASIC-2 •22998 
CBASIC-2 ONLY •79ee 

Before You Buy Any Software 
Call Us First! 

MODEL II 
Medical/Dental System 

Same as above with much more! This 
System also includes our computer· 
Based Patient History System. THE 
BEST! 

Special •&9998 

All Programs Supplied on Diskette 
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~ MODEL IIHotel/Motel System MAGIC WANO 
- Word Processing System s7999s 

This System offers the best features of 
any system on the market, includingProperty Management System 
the best documentation. 

s5499s Special s2999s 

STRUCTURED SYSTEMS GROUP 
General Ledger .................. $729.95 
Accounts Receivable . .. . . . . . .. .. . $729.95 
Accounts Payable · ... . .. .. . . .. .. . $729.95 
Payroll ... .................... $729.95 
Inventory Control .. . .. .. . . ....... $429.95 
Analyst ........................$189.95 
Letterright ....... ... ............ $165.95 
NAO ....... . ..... . ........... .$ 79.95 
QSORT .. . .. . .. .. . . . .. ... . . . .. . $ 79.95 

MANUALS 
OSBORNE/McGRAW HILL 

Accounts Receivable/ 
Accounts Payable .. .. . .. ..... . $18.95 
Payroll w/Cost Accounting .. . ... $18.95 
General Ledger . . .... .. . ... . ... $18.95 

CBASIC 2 Manual .. .... .. .. . . ... . $12.95 
Structured Systems Ma.nual · .. . .. .. $24.95 
Graham Dorian Manual ... . . .... .. $34.95 
Magic Wand Manual . . ... . . .... . . $34.95 
Word Star Manual .. ... . .. . .. . .. . . $34.95 
CP/M Handbook (Sybex) .......... $12.95 

MICROPRO 
Word Star (Ver 2.1) ... .. ... . . . . ... $319.95 
Word Star w /Mail-Merge .......... $459.95 
Data Star ... . .. ... ..... . . ... ... $279.95 

Word Master ...... . ............. $119.95 

SuperSort I .....................$189.95 

SuperSort II ....... . .. . ..... . .... $159.95 

SuperSort Ill . .. . .. . .. . .. . .. . . ... $119.95 


GRAHAM-DORIAN 
General Ledger ..... .... . ......$679.95 
Accounts Receivable ... ....... _$679.95 
Accounts Payable ..............$679.95 
Payroll ... .. ..... .... ......... .$479.95 
Inventory Control ....... . . ......$479.95 
Invoicing/Order Entry ... .. . . . ...$679.95 
Cash Register ......... ........$479.95 
Apartment Management .... . . .. -$479.95 
Job Costing .............. ... . ·$679.95 

Looking for a Specific Program at the Best Price - Call Us Today! 
Thinking Business · Take Advantage of these Limited Offers. 
We now handle software to support many microcomputers other than the TRS-80* 

"'286Software-Mart 
24092 PANDORA STREET 

EL TORO, CALIFORNIA 92630 

24 HOUR HOT LINE . 
(714) 768-7818 (in California) 

1-800-854· 7115 •
SOURCE MAILBOX: TCU155 

MicroNETTM Electronic Mall: 70341, 103 

Give us the Opportunity to Beat any Nationally Advertised Price! 

"OUR BEST AD'S ARE NOT WRITTEN - THEY'RE RUNNING ON TRS·BO's" 

•Quantities limited on some Items • TRS-80 is a trademark of Radio Shack• Magic Wand is a trademark of Small Business Applications• CPIM is a trade· 
mark of Digital Research, Inc.• MicroNET is a trademark of CompuServe • CBASIC is a trademark of Compiler Systems• All Software is sold on an "as Is" 
basis and without warranty• Prices and programs are subject to change without notice • Add $2.00 shipping & handling on each order. 

OFFER EXPIRES 3/31/81 
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80 MICROCOMPUTING is the best thing that ever happened to the TRS-80. • Through the artic les 

and ads in 80 TRS-80* owners are able to keep up to date on the latest in everything to do with the 
system. Indeed. if there is any one factor which may carry Radio Shack through the coming blitz 
from J a pa n it will be their superiority of support information and programs ... provided by 80. 

Be s ure that you have a subscription to 80 and that every TRS-80* owner you )mow has one loo. 
The more readers 80 has. the more m aterial can be published each month so you have a vested in
terest in helping 80 to grow. Send in your subscription ... a nd one for a good friend. 

Wha t is the one thing which m a kes your TRS-80* m a ny times more valua ble tha n any other com
puter? It' s the wealth of informa tion which is availa ble for it. Through 80 MICROCOMPUTING you 
have a n incredible resource: far more information than is available for any other computer in the 
world ... informa tion tha t is available to you on a monthly bas is . This informa tion is priceless. 

And wha t is the second th ing which m a kes the TRS-80* more valuable tha n any other computer 
ever sold? It's the growing number of increasingly better progra m s written for it. You'll find 80 a 
continuing source of progra m s for your system ... and through the ads. a key to the unfolding world 
of microcomputers. 

'TRS·80 is a irademark of Tandy Corporation. 

D ·~y'[~~\J bill me for one year of 80 Microcomputing-$18.00 

Address __________________________________ 

____________________ State. _____ Zip._______City 

Canadian $20.00 US funds, 1 year only Foreign $28.00 US funds, 1 year only 
Please allow 4 to 6 weeks for delivery 

80 Microcomputing • PO Box 981 • Farmingdale NY 11737 311 BB 
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f0APPLICAT~2!! 
"Silicon technology has 

even invaded the great 
American bastion of heavy 

technology-the automobile." 

If you follow this column regularly, you mand Control." I excitedly brought one of borrowed Centronics helps me make my 

are probably not the timid sort. It's likely these ads across the street to our village deadlines. 


you have at least two soldering irons mechanic. During its growth, my TRS-80 received 

(one's broken, of course), a traumatic There was a long silence while he read three different upper/lowercase mods, 

c lose·call story about your TRS·80, and a the ad- and a long, distant stare after he higher speed, reverse video, an extra key

box full of programs for which you once read it, accompanied only be the sound of board, more memory, and a plethora of lit

had high hopes. Your computer st ill him drawing on his pipe. The stare finally tle buttons and switches everywhere. A 

works, but a card you've taped to that pro· turned my way. " Expect I'l l have to learn dozen homebrew c ircuits are snapped in

gram box reads "erase." how to fix 'em." Another long pause. "Be to place when needed. A tangle of wires 


This month at last we turn to the soft over to your place later." goes to 16 power outlets. 
ware for the interrupt-driven real time And so this man- after two decades of There is no disk system because my 
clock board from October's column. But wrenches and grease- plunged without a home environment precludes it -dry, cold 
first, I would like to share with you the pro second thought into the dilemmas of elec (50 degrees or less in the computer room), 
grams, parts suppliers, equipment, and tron ic engine control. with wood smoke, three cats and a dog. I 
references that make it possible for me to There will be more to this story, but it returned a set of disk drives because 
create software and hardware projects for has yet to take place. The point is this: under those conditions they wouldn't 
this column. Each month "80 Applications" attempts even boot unless the stars were con

I' ll start by considering the nature of mi to bring together combinations of hard figu red just right. 
c rocomputer appl ications themselves. ware and software that elucidate each This system has been successful for 
Recently, one of the other popular com other. The programs are kernels of poten· me because of the hard work of program 
puting magazines initiated a policy that tially larger ones; the electronic projects and book authors and parts suppl iers. I 
hardware articles were no longer being are building blocks that allow the TRS-80 would like to recommend some of these to 
accepted. We have all the hardware we to grow outside its dull grey exterior. you. 
need, they said, and now it is our business Months ago I asked that you join me in 

Hardware Discoveries to turn to the software to create harmoni· this experience. My neighbor and garage 
ous ly working systems. mechanic is learning how it all works My criteria for choosing a parts supplier 

My reaction is strong and not likely because he senses he must know. You are stiff because I am fai rly impatient. 
printable (You're right-Eds.). We are just may have the unique opportunity to gain When I shop (and it is almost exclusively 
beginning to discover what kinds of tradi such a perspective before your life's work by mail from rural Vermont), I search for: 
tional computer hardware (if there is such depends on it. Once again, I ask that you • Up-to-date parts selection 
a thing) might meet our needs, and are sti ll join me: If your strength is in program· • Moderately low prices 
far away from any understanding of how ming, then discover how the hardware • Prime parts 
to apply this technology efficiently and works. If integrated circuits turn up under • Toll·free phone numbers 
unobtrusively to our lives. your sofa cushions, then spend time with •Credit card acceptance. 

the software. The latter requirement seems to rankel 
Science and Mechanics some folks these days, but I'm not willing 

Commercially Unsophisticated Recently I received a phone call from to wait for a check to clear; risk missing a 
the office of a well·known researcher in Callers are often surprised when they COD package; or trudge through four feet 
human and animal behavior, whose lab discover that my own system is, commer· of snow to get a money order. 
uses TRS·80s to monitor its experiments. cial ly at least, an unsophisticated one. It In an emergency, Radio Shack is the 

A major college now gives professional was purchased in early spring of 1978 as a fi rst stop. I've never found a part that 
microcomputer interfacing courses using 4K Level II machine with expansion box, d idn't meet or exceed specifications at 
the TRS·80 as its model. growing within weeks to a 16K version. the Shack. Service and select ion is mar· 

Even word processing, so recently a For eighteen months, that was it. Home ginal, and knowledgeable employees are 
task of dedicated machines, has been made interfaces provided some control of sometimes hard to f ind, but the company 
comfortably and competently absorbed my synthesizer, and a used monitor added makes up for it by presenting a parts spec· 
into the realm of the home computer. visual output in the next room. ifi cat ion sheet along w ith the packaging. 

Silicon technology has even invaded Eventually there was more memory, a Natu rally, there is a higher cost involved, 
the great American bastion of heavy tech· Stringy Floppy, and an old Teletype. My but I salute Radio Shack for their con· 
nology-the automobile. Cruise controls " modem" was the cassette output, send t inued attempt to bring small parts into 
and digital dashboard clocks were only a ing programs to my Radio Shack dealer their stores (You'll notice how they even 
hint of the beginning. And anyone leafing 400 miles away. A real modem has re· sell 16K dynamic RAMs for $14.). 
through the popular press will have seen a placed the makeshift one, and the Tele· The bu lk of my shopping is divided be
major manufacturer's "Computer Com- type sits temporarily idle while a recently tween two companies. The first catalog I 
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pick up is that of Digi-Key Corporation, 
P.O. Box 677, Highway 32 South, Thief Program Listing 
River Falls, MN 56701, (800) 346-5144. If it 
will appear in the hobbyist marketplace, 0010 0 : MACHINE LANGUAGE CLOCK PROGRAM FOR ONE-SECOND INTERRUPT 

00110 ;Digi-Key will likely carry it first. They are 7EC0 00 1 20 ORG 7ECOH CHANGE TO RELOCATE 
00130 ; ...........•.... ..........••.......•••...•.•......••... 
prompt, very courteous, offer a volume 
00140 ; PATCH INTO DOS TIME$ ERROR LOCATION AND CHANGE IT

discount, and accept an order of any size 00150 ------------------------------------------------------
7 EC0 F3 00160 ENTRY DI ; DISABLE ACTIVE INTRPTS . 
7 EC1 21DE7E 00170 LO HL, STARTl ; START OF TIME$ PROGRAM

(A $2 fee is charged under $10.). 
Next stop is Electrolabs, P.O. Box 6721 , 7EC4 2277 41 00180 LO ( 4177H) ,HL ; PATCH TIME$ ?L3 ERROR 

7EC7 21A07F 00190 LO HL, START2 ; START OF "CMD" PROGRAMStanford, CA 94305, (800) 227-8266. This 7ECA 2274 41 00200 LO (417 4H) ,HL ; PATCH CHO ?L3 ERROR 
7ECD 3EC3 00210 LO A,0C3H ; GET "JUMP" COMMAND 
7ECF 321240 00220 LO {4012H) ,A ; PUT IN INT . PATCH POINT 

company has a motley but extensive cata
log, with what looks like a selection of the 7ED2 214C7F 00230 LO HL ,SERVE : INTERRUPT SERV. ROUTINE 

7ED5 22134 0 00240 LO {4013H) ,HL ; INT . PATCH FROM 0038H 
7ED8 ED56 00250 IM 1 ; SET INTERRUPT MODE 11 

owner's favorite items. The catalog is in
formative (a rarity) and verY funny, pre· 7EDA FB 00z60 EI ; ENABLE INTERRUPT LI NE 

7EDB C3CC06 00270 JP 06CCH RETURN TO BASIC "READY"senting for example a chart of the " TTL 
00280 ; .••.•..•.•...•.............•........................•.. 


Family Rules of Incest" (fan-in and fan-out 00290 ; PATCH TO INTERCEPT ?L3 ERROR AND CHECK LINE'S SYNTAX 
of 74, 74H, 74S, 74L and 74LS circuits). 80300 ------------------------------------------------------

7EDE 07 00310 STARTl RST 10H ; BASIC HOUSEKEEPINGThey are likewise prompt and helpful. 7EDF ES 00320 PUSH HL ; SAVE BASIC LINE POINTER 
7EE0 3Ell 003 30 LO A,llH ; LENGTH OF TIME$ 
7EE2 CD5728 00340 CALL 28 57H : ROM STRING SPACE SETUP

Occasionally I turn to two other sup
pliers. Advanced Computer Products, P.O. 7EE 5 2AD440 00350 LO HL, {40 04H) ; LOCATION TO STORE TI ME$ 

7EE8 114340 00360 LO DE, SECOND+2 ; POINT DE TO HOURS POS 'N 
7EEB CD187F 00370 CALL DISPLY ; CONVERT, PLACE IN TIME$

Box 17329, Irvine, CA 92713, (800) 
854-8230, has an exhaustive catalog of 7EEE 363A 00 380 LO (HL),3AH ; PUT COLON I NTO TIME$ 

7EF0 23 00 390 INC HL ; BUMP TIME$ POINTER 
7EF1 lB 0040 0 DEC DE ; BUMP DE TO MINS. POS'N

parts and boards. Their prices are very 
good, but their service is weak. I seldom 7EF2 CD187F 00410 CALL DJSPLY ; CONVERT, PLACE IN TIME$ 

7EF5 363A 00420 LO (HL) ,3AH ; PUT COLON INTO TIME$receive requested data sheets, and twice 7 EF7 23 004 30 INC HL ; BUMP TIME$ POINTER 
7 EF8 lB 00440 DEC DE ; BUMP DE TO SECS. POS'N 
7EF9 CD187F 004 50 CALL DISPLY ; CONVERT, PLACE IN TIME$ 

parts which were listed and ordered as 
5-volt devices were sent in + 5, - 12 volt 

7EFC 3620 00460 LO (HL) , 20H ; PUT SPACE INTO TIME$
versions-something I only discovered 7EFE 23 00470 INC HL ; BUMP TIME$ POINTER 

7EFF 114540 004 80 LO DE,SECOND+4 ; POINT DE TO MON . POS ' N much later when the circuits were tested 7F 02 CD187 F 00490 CALL DISPLY ; CONVERT , PLACE IN TIME$ 
7F05 362F 0050 ~ LO (HL) , 2FH ; PUT SLASH INTO TIME$ 
7 F07 23 00510 INC HL ; BUMP TIME$ POINTER 

for proper operation. The parts could no 
longer be returned, and calls to the service 7F08 lB 00520 DEC DE ; BUMP DE TO DAYS POS ' N 

7 F09 CD187F 0053 0 CALL DI SPLY ; CONVERT, PLACE IN TIME$ 
7F0C 362F 00540 LO (HL),2FH ; PUT SLASH INTO TIME$

department (That number is not toll-free!) 
requesting the omitted data invariably 7F0E 23 08550 INC HL ; BUMP TIME$ POINTER 

7F0F 114640 00560 LO DE,SECOND+S ; POINT DE TO YEARS POS'N 
7Fl2 CD187F 80570 CALL DISPLY ; CONVERT , PLACE IN TIME$

have resulted in an argument or brusque 
treatment. 7Fl5 C38428 00580 JP 2884H FINISH DISPLAY IN ROH 

00590 *****************************''************************ 
00600 FIND VALUES IN TIME LOCATIONS AND CONVERT TO ASCII 

Jameco Electronics, 1355 Shoreway 
Road, Belmont, CA, (415) 592-8097, would 00610 

7Fl8 lA 00620 ISPLY LO A, (DE) ; GET VALUE INTO ACCUM . 
7Fl9 CD407F 00630 CALL NIBBLE ; SEPARATE INTO 4 BITS 

be a prime choice we're it not for their re
sistance to service. A 3000-mile toll call for 7FlC 47 00640 LO B,A ; VALUE INTO B FOR TEST 

7FlD AF 00650 XOR A ; CLEAR A FOR USE IN LOOPme; no credit card orders, no personal 
7FlE 04 00660 INC B ; DUMMY INCREMENT , •.

checks for CODs, and a $10 minimum 7FlF 05 00670 LOOP DEC B ; DECREMENT TO TEST FOR 0 
7F20 2805 006 80 JR Z,LEAVE ; UPPER NIB BLE NOW AT 0order disqualify them except when I'm 
7F22 C616 00690 ADD A,16H ; A=A+l6 •.. HEX-DEC CONV. 

desperate. It's tqo bad, because their se· 7F24 27 00700 DAA ; DEC . ADJ.: 16 BECOMES 18 
7F25 l8F8 00710 JR LOOP ; LOOP TILL CONV. DONElection is eX'cellent. 7F27 47 007 20 LEAVE LO B, A ; SAVE VALUE BACK IN B 
7F28 7 9 007 30 LO A,C ; GET LOW NIBBLE BACK 
7F29 FE0A 00740 CP 0AH ; I S IT GREATER THAN 10? 

For bits and pieces of hardware, such 
as handles, cases, and heat sinks, where 7F2B 3804 007 50 JR C,CLEAN ; NO WORK IF LESS THAN 10 

7F2D D60A 007 60 SUB 0AH ; REDUCE IT TO 0 THRU 5 
7F2F C61 0 00770 ADD A, 10H ; NOW ADD CARRY BIT 

time and prime quality are of less conqern, 
I turn to surplus houses like Poly Paks, 7F31 80 007 80 c;: LEAN ADD A, B ; CREATE A DECIMAL RESULT 

7F32 27 007 90 DAA ; DEC . ADJ. THE TOTAL 
7F33 CD407F 00800 CALL NIBBLE ; SEPARATE INTO 4 BITS 

Edlie, Etco, and especially BNF (formerly 
B&F) Enterprises. The latter firm is quite 7F36 C63 0 00810 ADD A, 30H ; CONVERT NIBBLE TO ASCII 

7F38 77 00820 LO (HL ) ,A ; PLACE VALUE INTO TIME$ 
7F39 23 00830 INC HL ; BUMP TIME$ PTR . BY ONE

speedy and regularly updates their bulg· 
ing catalog. 7F3A 79 00840 LO A, C ; GET VALUE SAVED IN C 

7F3B C63 0 0085 0 ADD A,30H ; CONVERT NIBBLE TO ASCII 
7F3D 77 00868 LO (HL) ,A ; PLACE VALUE INTO TIME$

(Before my telephone starts ringing, I'll 
say that there are many excellent sup 7F3E 23 00870 INC HL ; BUMP TIME$ PTR . BY ONE 

7F3F C9 00880 RET BACK TO DO PUNCTUATIONpliers which seldom receive my orders, 
00890 ..•.............. .....•......•.•.•••....•.•....•.•••••• 


and I am making no negative inferences 00900 SUBROUTINE TO CONVERT A BYTE AND SAVE IT AS TWO NIBBLES 
00910 

7F40 FS 00920 IBBL E PUSH AF SAVE THE BYTE BRIEFLY 

. 7F41 E60 F 00930 AND 0FH MASK OUT THE HIGH BITS 


7F43 4F 00940 LO C, A SAVE LOW NIBBLE IN C 


by omitting them.) 

Software Discoveries 
7F4 4 Fl 009 50 POP AF . GET THE WHOLE BYTE BACK 
7F 45 lF 009 60 RRA MOVE THE BYTE RIGHT .•• 
7F46 l F 0097 0 RRA ..• SOME MORE ... 

If you're out there to run programs, 
there's lots to buy. But if you have an ap 7F47 l F 00980 RRA ... SOME MORE , .. 

7F48 lF 00998 RRA UNTIL MSB BECOMES LSBplication that's unusual or specific, you're 
7 F49 E60F 01000 AND 0FH HASK OUT THE HIGH BITS 

on your own. You have to write a program, 
and you probably will want all the help you Program contmues 

can get. 
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., RACET SORTS - RAC ET UTILITIES - RACET compul es - RACET SORTS - RAC ET UTILITIES - RAC ET computes - RACET SORTS - RACET UTILITIES - RAC ET com pules "' :; JJ 
Cl )>
E 0 
0 m 
u .... .... (/) 
UJ 

a: cil
.,() 

HARD DISK 
0 
JJ 

I 
Cf) JJ 
UJ )> 
~ 0 

m::; MULTIPLEXOR .... 
~ 
~ .... FOR TRS·80* Mod II c 

r 
:::! 

., UJ 
() =< ma: (/) 

I I 
Cf) JJ .... )>a: 0
0 m
Cf) .... 
t;:; NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 0 

0 
() 
<{ • Al lows up to 4 Mod ll 's to connect to a sing le controller - up to 4 hard di sk drives per controller. Users may access the same .g
a: 
I file simultaneously (first-come first·served). ~ 
~ • Uses Cameo control ler and standard 10-megabyte cartridge (hard) disk drives along with RACET Hard/Soft Disk System (HSD) "' 

l • !~~::;~i.mes 3 to 8 times faster than floppy. Mixed floppy/hard disk operatio n supported. ~ 
~ • Compat ible wi th your ex isti ng TRSDOS programs - you need only change filenames! All BASIC statements are identical. ~ 
u • A single f ile may be as large as one disk. A~ternate mode allows 24-mill ion byte record range. Directory expandable to handle ~ 
;? thousands of fi les. cil 
~ • Inc ludes special uti lities - XCOPY for backup and copies, XPURGE for mult iple deletions, DCS directory catalog system, and I 
l!:! Hard Disk Superzap. FORMAT ut i lity inc ludes options for specifyi ng sectors/gran, platters/drive, logical disk size, etc. ~ 

::; HARD DISK DRIVE AND CONTROLLER •5995 RACET HSD Software $400 Call for multiuser pricing . Dealers call for OEM pricing. ~ 
~ .... 
;: BASIC LINK FACILITY 'BLINK' (Mod I Min 32K 1-disk) $25 Mod I, $50 Mod II ~ 

~ ~n~;~:Y~~~:~~~?n~~o~~~;~~a~~~h:i~~=~ir:~ 1~1~;~~i=~l~~:n:~~~~;:~~~rra:~~~ ~e~;e~ I~~o;t~~~~~~~~~~h~e~.r~~~a~t~~~~=~ ~ 
Cf) number where the chained program execution is to begin may be specified ! I 
.... JJ 
~ INFINITE BASIC $49.95 (Mod I Tape or Disk) i!) 
~ Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Inc ludes RACET machine language sorts! ~ 
t'! 
., 

Sort 1000 elements in 9 seconds!! Select only functions you want to optimize memory usage. o
3 

a: INFINITE BUSINESS $29.95 (Requires Infinite BASIC) ~ 
i 

~ Complete printer pagination controls - auto headers, foot ers , page numbers. Packed decimal arithmetic - 127 digit accuracy "' 

l ;~~;;~~Bi~~~:;ar(:oo: s:t~~s::~~Y~sorted arrays. Hash codes. ~1u m 
tu Command Processor. Auto your disk to perform any sequence o f 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, ~ 
a: etc. Includes lowercase driver software, debounce and screen print ! cil 
I I 
~ GSF $24.95 Mod I, $50.00 Mod II (Mod I Tape or Disk - Spec ify Memory Size) JJ 

§ General ized Subroutine Facilit ies. The STANDARD against which all other sorts are compared! Machine language - fast and g 
~ inoc~~~~~~~~~ i~k;ro;r~~;ariabl e and multi-key character string. Zero and move arrays. Mod II incl udes USR PEEKS and POKES. ~1
~ DSM $75.00 Mod I, $150.00 Mod II. (Mod I Min 32K 2-drive system. Mod II 64K 1-drive) :i 
a: Disk Sort/Merge for RANDOM files. All machine language stand-alone package fo r sorting speed. Establish sort specification in f 
~ simple BASIC command Fi le. Execute from DOS. Only operator action to sort is to change diskettes when requested ! Handles JJ 

~ multiple diskette files ! Super fast sort t imes - improved disk 1/0 times make this the fastest Disk Sort/Merge availab le on Mod I i!) 
~ or Mod II. ~ 
UJ 0 

u UTILITY PACKAGE $150.00 (Mod II 64K) ~ 
11~~~~:~~:~~:~~!~=~~s~~~~:1~~~ I~·. ~~eA~'.ex~~~~~n~a~~~~i~i;!; ~r:eu~~~ ~~~;~~~~~r~~~~~~:c~v:;~~~an~i~P~~~~~2~e~t~!~ } 

~ XCOPY provides multi-file copies, 'wi ld-card ' mask select , absolute sector mode and other features. SUPERZAP allows examine/ ~ 
~ change any sector on diskette inc luding track-0, and absolute disk backup/copy with 1/0 recovery. DCS builds consolidated i!) 
8 directories from multiple diskettes into a s ingle display or l ist ing sorted by disk name or file name plus more. Change Disk ID with ~ 

~ ~~Ti~1~.P~~~aE~y0E0~r~~'. 1~~~!~ ~i~~~:s:~~~t~~~~F~~~e~~d to speed di sk accesses. DEBUGll adds single step, trace, subroutine §1 1
a: (/) 
I BASIC CROSS REFERENCE UTILITY $50.00 (Mod II 64K) I 
~ SEEK and FIND functions for Var iables, Line Numbers, Strings, Keywords. 'Al l' options avai lable for line numbers and variables. ~ 
::::; Load from BASIC - Call with 'CTRL'R. Output to screen or printer! m 
~ .... 
~ ctu DEVELOPMENT PACKAGE $125.00 (Mod II 64K) ~ 
~ Includes RACET machine lang uage SUPERZAP, Apparat Disassembler, and Model .II interface to the Microsoft ' Editor Assembler ~ 
a: Plus' software package including uploading services and patches for Disk 1/0 . Purchase price includes complete copy of Editor "' 
~ Assembler + and documentat ion for Mod I. Assemble directly into memory, MACRO faci lity, save all or portions of source to disk, 
ti: dynamic debug faci lity (ZBUG), extended editor commands. 
g ,,... 41 
._ CIRCLE READER REQUEST FOR FREE 24-PAGE CATALOG CHECK, VISA, M/C, C.0 .D., PURCHASE ORDER E- RACET COMPUTES~t'! •TRS-60 IS A TRADEMARK OF TANDY CORPORATION TELEPHONE ORDERS ACCEPTED (71 4) 637·5016 

;? RACET SORTS - RACET UTILITIES - RACET compules - RACET SORTS - RACET UTILITIES - RACET computes - RAC ET SORTS 702 Palmdale, Orange, CA 92665 

,.,.Reader Service- see page 242 80 Microcomputing, January 1981 • 37 



f0APPLICATIONS 


In creating a monthly column, I've 
found some programs I can 't do without , 
many I can, and a few I wish I could. Here 
are the best in my collection: 

Radio Shack's Editor/Assembler. You 
can use it in its off-the-shelf version, with 
the Apparat changes for disk use, the 
ASPTCH modification package (Micro
pute Software, P.O. Box 1943, Rocky 
Mount, NC 27801), or any of the smaller 
modifications published in magazines. It 
serves as not only a machine language as
sembler, but, with its TEXT command, 
doubles as a line-oriented text generator. 
EDTASM is a workhorse. 

The RSM2 Monitor (P.O.Box 366, New
bury Park, CA 91 320) and the Misosys Dis
assembler (5904 Edgehill Drive, Alex
andria, VA 22303) are a good investment. 
RSM has a few major flaws, most notably 
the inability to read a system tape that is 
loaded into more than one portion of 
memory. Otherwise, it has a wealth of eas
ily used commands. 

The Misosys piece is a fast disassem
bler. It is not an elegant piece of writing 
oust ask it to disassemble itself and take a 
look), but it is quick. Its major flaw is its 
inability to read any tape into memory; its 
major advantage is its command to pre
pare an EDTASM-compatible source tape, 
complete with labels. Both these pro
grams are virtually c rash proof - you can 
acc idental ly exi t these Into your 
memory's never-never land, and almost al
ways reenter them intact. I would like to 
see both of these programs superseded, 
but until a complete monitor/debugger 
package arrives at a reasonable price, I 
will continue to load the pair of these. 

If you do any work that involves games, 
graphics, or tedious calculations, then 
ACCEL2 (Allen Gelder Software, Box 
11721, Main Post Office, San Francisco, 
CA 94101) is an answer. This is a semi
compiler for BASIC. Here's how it works: 
You write a BASIC program, observing 
most normal rules of syntax as well as 
good programming techniques. ACCEL2 
then compiles the niost time-consuming 
parts of the program (not things like 
PRINT), and produces a f inished program 
that wi ll run faster than standard Level II 
BASIC. One example: I received a BASIC 
handball game that takes 15 seconds per 
shot, and is almost impossible to lose. 
Compiled with ACCEL2, each shot is only 
one-half second, making it almost impos
sible to win! 

When you're stuck with a cassette sys
tem, you always search for an economical 
alternative. There is one, and it's called 
the B-17 Loader (ABS Suppliers, P.O. Box 
8297, Ann Arbor, Ml 48107). The program 
has a history of fits and starts, and the 
original version has been released to the 
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7F4B C9 01 01 0 RE T NIBBLES NOW IN II & C 
01020 ; **** ** ******* ** ****** ** ** ** ** *********** ****** * ** ** **** 
01030 ; INTERRUPT SE RVICE ROU TINE IS ENTERED AT 1-S CLOCK PULSE 

4041 
01040
010 50 

-- - - ---------------- - --- ---------------------------
SECOND EQU 4041 H ; LOCAT I ON TO STORE TI MES 

7F4C F3 0106 0 SERVE DI ; DON ' T BOTHER ME NOW! 
7 F4D FS 01070 PUSH AF ; SAVE ACCUM. & FLAGS 
7F4E ES 019 80 PUSH HL ; SAVE HL REGISTER PAIR 
7F4F OS 01090 PUSH DE ; SAVE DE REGISTER PAIR 
7FS 0 3A4S40 01100 LO A,(SECOND+4) ; GET CURRENT MONTH VALUE 
7F53 SF 01110 LO E,A ; SAVE MONTH VALUE I N E 
7F54 1600 01120 LO 0,0 ; LET 0=0 . REASON FOLLOWS 
7F56 214140 01130 LO HL,SECOND ; START AT SECOND S POS ' N. 
7FS9 34 01 140 INC (flL) ; SECONDS = SECONDS + l 
7FSA 7E 01150 LO A , (HL) ; GET READY TO COMPAR E 
7FSB FE3C 01160 CP 600 ; I S IT 60 SECOND S? 
7FSD 3824 0117 0 JR C,OUT ; DONE IF NOT 60 SECON DS 
7FSF CD897F 01180 CA LL TICTOC ; ADVANCE TI ME SUBROUTINE 
7F62 FE3C 01190 CP 600 ; IS I T 60 MINUTES? 
7F64 3810 01200 JR C,OUT ; DONE IF NOT 60 MI NUTES 
7F66 CD897F 01210 CALL TICTOC ; ADVANCE TI ME SUBROUTINE 
7F69 FE18 01 220 CP 240 ; IS I T 24 HOURS? 
7F6B 3816 01230 JR C, OU T ; DONE I F NOT 24 HOURS 
7F6D CD897F 01 240 CALL TICTOC ; ADVANCE TI ME SUB ROUTINE 
7F70 ES 012S0 PUSH HL ; SAVE REGISTER BRIEFLY 
7F7l 21937 F 01260 LO HL,LOOKUP ; DAYS-IN-MONTH TABLE 
7F74 19 01270 AD D HL , DE ; REMEMBER DE? SEE ABOVE 
7 F7 S BE 01280 CP (HL) ; I S I T LAST DAY OF MONTH 
7F76 El 01290 PO P HL ; GET REGISTER BACK NOW 
7F77 380A 01300 JR C, OUT ; DONE IF NOT LAST DAY 
7F79 CD8F7F 013 10 CALL TIKTOK ; ADVANCE DATE SUB ROUT INE 
7F7C FE0D 01320 CP 130 ; IS IT 12 MONTHS? 
7F7 E 3803 013 30 JR C, OUT ; DONE I F NOT 12 MONTHS 
7 F80 CD8F7F 01340 CALL TIKTOK ; ADVANC E DATE SUBROUTI NE 
7F83 Dl 0135 0 OUT POP DE ; RESTORE DE REGISTERS 
7F84 El 01360 POP HL ; RESTORE HL REGISTERS 
7F8S Fl 01370 POP AF ; RESTORE ACCUM . & FLAGS 
7F86 FB 01380 EI ; GET CLOCK TICKING AGAIN 
7F87 ED4 D 01390 RETI BACK FROM THE INTERRUPT 

01400 ; ********* *** ***** ************ ************************** 
01410 ; ADVANCE TIME /DATE & RETRIEVE NEW VALUE SUBROUTINES 
01420 ------------------------------------------------------

7F89 AF 01430 TI CTOC XOR A ; CLEAR ACCUM . TO ZERO 
7F8A 77 01440 FINISH LO (HL) , A ; HRS , MIN, OR SEC = 0 
7F8B 23 01450 INC HL ; MOVE TO NEXT POSITION 
7F8C 34 014 60 INC (HL) ; TIME = TIME + l (CARRY)
7F8D 7E 01470 LO A, (HL) ; SET UP TO TEST VALUE 
7F8E C9 01480 RET ; BACK TO COMPL ETE TEST 
7F8F 3E01 01490 TIKTOK LO A,l ; A = l FOR DAY OR MONTH 
7F91 l8F7 0150 0 JR FINISH OTHER ROUTINE DOES WORK 

01Sl0 i **************** *** ****** ******* ******* *** ********* **** 
015 20 ; THIS IS THE DAYS-IN-A-MONTH LOOKU P TABLE - NO LEAP YEAR 

7F 93 00 
01530 
01 540 

; ------------------------------------------------------
LOOKUP DEF B 00 ; DUMMY BYTE , BUT THEN • • • 

7F 94 20 01 55 0 DEFB 320 ; THIRTY DAYS HATH 
7F9S 10 01560 DEFB 290 SEPTEMB ER, 
7 F96 20 01 57 0 DEFB 320 ; APRI L, JUNE, AND 
7F97 lF 01 58 0 DEF B 310 NOVEMBER; 
7F98 20 01 590 DEFB 320 ; ALL THE REST HAVE 
7F99 lF 01600 DEFB 310 THIRTY -ONE, 
7F9A 20 01 610 DEFB 320 ; ' CE PT FEBRUARY , AND 
7F9B 20 01620 DEFB 320 YOU KNOW ALL 
7F9C lF 01 630 DEFB 310 THE NONSENSE 
7 F9D 20 016 40 DEFB 320 THAT ' S INVOLVED 
7F 9E l F 016S0 DEFB 310 WITH THAT SILLY 
7F9F 20 01660 

01670 ; 
DEFB 320 MONTH! .•... ...••.•••...............•..................•..•••• 

01680 ; "CMD" PATCH CHECKS PARAM ETERS, SYNTAX , AN D SETS TIME 
01690 ------------------------------------------------------7FA0 114 340 017 00 START2 LO DE,SECOND+2 POINT DE TO HOURS POS 'N 

7FA3 7E 01710 LO A, (HL) CHAR AT LINE POINTER 
7FA4 FE22 01720 CP 22H IS IT A QUOT E MARK ? 
7FA6 2 04A 017 30 JR NZ , OTHERS CHECK FOR CMD T OR CMDR 
7 FA8 CDDB7F 017 40 CALL CONVRT READ/CONV . AS CI I HR . 
7 FAB FE3 A 017 50 CP 3AH IS IT A COLON? 
7 FAD C29719 01760 SYNE RR JP NZ , l997H GO TO ?SN ERROR ROUTINE 
7 FBC CDDB7F 01770 CALL CONVRT READ/CONV. AS CII MIN . 
7 FB3 FE3A 017 80 CP 3AH IS IT A COLON? 
7 FBS 2 0F6 01790 JR NZ , SYNERR SYNTAX ERROR I F NOT : 
7 FB7 CDDB7F 01800 CALL CONVRT READ/CONV. ASCII SEC . 
7FBA 
7FBC 

FE20 
20EF 

01 810 
01820 

CP 
JR 

20H 
NZ, SYNERR 

I S IT A SPACE? 
SYNTAX ERROR IF NOT 

7FBE 114 540 01830 LO DE , SECOND+ 4 POI NT DE TO MONTH POS'N 
7FC1 CDDB7F 01840 CALL CONVRT READ/CONV . AS CI I MON. 
7FC4 FE2F 01850 CP 2FH I S I T A SLASH? 
7FC6 20ES 01 860 JR NZ , SYNERR SYNTAX ERROR IF NOT / 
7FC8 CDDB7F 01 870 CALL CONVRT READ/CONV . ASCI I D~Y 
7FCB FE2F 01 880 CP 2FH I S I T A SLASH? 
7FCD 20DE 01 890 JR NZ , SYNERR SYNTAX ERROR IF NOT /
7 FCF 114640 01900 LO DE,SECOND+S POINT DE TO YEARS POS ' N 
7FD2 CDDB7F 01910 CALL CONVRT RE AD/ CONV . ASCII YEAR 
7FD5 FE22 01 920 CP 22H IS IT A QUOTE MARK? 
7FD7 2001 019 30 JR NZ,EX IT DONE IF A QUOTE MARK 
7FD9 23 01940 INC HL BU MP PO I NTE R PAST QUOTE 

Program continues 



public domain. The new B-17 is a much 
nicer piece of work, loading and saving 

?FDA C9 	 01950 EX IT RET BACK TO BAS IC 
BASIC programs at better than four times 01960 : ******************** *** ** ******************* ** ********* 

01970 ; CONVERT ASCII TO HEX AND POKE INTO CLOCK TIME$ LOCATIONthe normal cassette speed. It's one of the 
01980 ; ------------------------------------------------------ 

best bargains in the field at $22 postpaid. 7FDB 23 	 01990 CONVRT INC HL BUMP LINE PTR . BY ONE 
7 FDC 7E 020 0 0 LD A, (HL} GET CHARACTER IN LINE 
7FDD D630 0201 0 SUB 30H CONVERT ASCII TO HEX

The final program I can't do without is 
one of my own, called KEEPIT (The Alter 7FDF 3C 02020 INC A MAK E A BE AT LEAST 1 

7FE0 47 02030 LD B, A SAVE THAT VALUE IN Bnate Source, 1806 Ada, Lansing, Ml 
7FE1 3EF6 	 020 40 LD A, 0F6H A= 100 HEX MINUS 10 DEC 

48910). Many 	of you have written pro 7FE3 C6 0A 0 2 0 5 0 MULT ADD A,0AH MULTIPLY BY ADDITION 
7FE5 1 0 FC 0 2 0 6 0 DJNZ MULT I.E. , A = B TIMES 10grams you never use; I do it all the time. 
7FE7 47 	 0207 0 LD B, II SAVE THAT VALUE IN B 

But whenever I write in BASIC, I first load 7FE8 23 02080 INC HL BUMP LINE PTR . BY ONE 
7FE9 7E 02090 LD II , {HL} GET CHARACTER IN LINEthis one. It saves BASIC programs with 7FEA D63 0 	 02100 SUB 30H CONVERT ASCII TO HEX 
7FEC 80 02110 ADD A,B A= (B * 1 0} + l\ 
7FED 12 0212 0 LD (DE) ,A TIME IS SET , PUT IN DE 

variables intact, saves blocks of memory, 
and has a miniature monitor that allows 7FEE lB 	 02130 DEC DE BU MP DE TO NEXT PLACE 
you to create special machine-code fea 7FEF 23 02140 INC HL BUMP LINE PTR . BY ONE 

7FF 0 7E 02150 LD A, (l!L) GET CHARACTER IN LINEtures in BASIC. For details, see the review 7FF1 C9 	 0 216 0 RET RETURN FOR FURTHER TEST 
7FF2 FE52 02170 OTHERS CP 52H IS IT CMDR (CLOCK OFF}? 
7FF4 20 03 0 2180 JR NZ , NEXT NOPE, TRY FOR CMDT 

in the December 80 Microcomputing. 
As for software I wish I could do with· 7 FF6 F3 	 0 2190 DI TURN OFF THE CLOCK 

7FF7 23 02200 INC HL BUMP LINE PTR . BY ONE 
7FF8 C9 0221 0 RET BACK TO BASIC PROGRAM

out, my primary candidate for this honor is 
Electric Pencil. It is an old and weak pro 7FF9 FE54 	 02220 NEXT CP 5 4H IS IT CMDT {CLOCK ON}? 

7FFB 2080 0223 0 JR NZ,SYNERR NOPE, MUST BE ERROR 
7FFD FB 02240 EI TURN ON THE CLOCK

gram with many flaws. The nearest rea
sonably priced competitor is Radio 7FFE 23 	 02250 INC HL ; BU MP LINE PTR . BY ONE 

7FFF C9 	 0226 0 RET ; BACK TO BASIC PROGRAM 
02270 ********************** *********************** ********** 

Shack's Scripsit, which seems to have 
been written 	 for a computer operator 7EC0 	 02280 END ENTRY 

00000 TOTAL ERRORS(sorry, Tandy). I wait for a text-editor pro
gram at non-ripoff prices; until then, 
resentfully, it's Pencil. 

Paper Goods 	 Systems, Box 435, Summerland, CA cable), you might consider a longer con
93067). The former indexes a major por nection between the two. My short grey 

I have eight shelves of books, maga
tion of ROM activities, the latter details 	 cable has been successfully replaced 

zines, and ephemera about computers. 
and explains their use. 	 with a 24-inch one, available from all of the

These I dust weekly. Next to my TRS-80 
By the time you read this, a new publi suppliers mentioned above. 

are a few well worn volumes. 
cation from IJG (569 N. Mountain Ave., If you have a TRS-80, you should al How Much?Suite B, Upland, CA 91786) will be in the ready have the Level II BASIC manual and 
stores. It is Microsoft BASIC Decoded, by All of these programs, books, and the 

should purchase the Technical Reference 
James Farvour, a line-by-line complete an· 	 few pieces of hardware total less than the 

Handbook. The latter is the most respon
notation of the Level II BASIC ROM. Far	 cost of a single disk drive-altogether un· 

sible piece of hardware documentation 
vour gets around the problem of Micro	 der $300. In an age of increasing inflation 

you're likely to find in the entire field of 
soft's copyright ownership by providing 	 and apparently decreasing quality, it

microcomputers. Even if hardware is not 
blank columns for you to paste in your 	 seems to me remarkable that we can pur

your strength, read this book. 
own disassembled listing of the code. 	 chase, operate and document a powerful 

Next to it on the desk is the Editor/As
Your purchase of the TRS-80 gives you the 	 microcomputer for little more than a thou

sembler manual. With its complete de
license to do just that. 	 sand dollars. 

scriptions of 	Z-80 instructions and its 
My hardware library is completed with a 	 Let me encourage readers to drop me a 

cross-reference tables, it's invaluable for 
copy of the Z-80 Technical Manual (Zilog, 	 card if they have found a particular book, 

writing and debugging. I've rebound my 
Inc., 10340 Bubb Road, Cupertino, CA 	 program or attachment to be of general in

own copy with a listing of all the ASCII and 
95014) and the National Semiconductor 	 terest, special value, and low cost.

graphics characters, and a detailed mem
TTL and memory data books (sold byory map of the machine. No need to go out Any Finally ... the ClockRadio Shack). and buy the books advertised as "Z-80 In· 

At last we turn to the software which
struction Sets"; you get the works with 

Other Stuff 	 will accept signals from the one-second
the $30 invested in EDTASM. 

interrupt clock circuit published in OctoIn a fat loose-leaf notebook resides that 	 As I mentioned earlier, my TRS-80 has a 
ber's 80 Microcomputing. prize and nemesis of the TRS-80 user, a 	 reverse video modification that has made 

The patches into the TIME$ and CMD disassembled listing of the Level II ROM. 	 many hours before the screen quite a bit 
routines are essentially the same as thoseIf you haven't made one, obtain a disas	 more relaxing. Another beauty is the 
used for the MSM5832 clock (as described sembler and a printer, set it going, close " Fatig~e Fighter," described as an optical 
in November "Applications"), but the for·the door and come back a day later. What band-pass filter. In other words, it fits over 
mat of the time and data accepted and you'll see isn't quite accurate (There's a 	 the screen and makes the characters look 
printed is somewhat different. To set the lot of data and ASCII in that ROM ), but 	 green. Much to my surprise, this device 
time, enter:help is available as you plug your way makes white-on-black characters not only 

CMO"OO:OO:OO 01101181"through 12,000 lines of assembly listing. more tolerable, but almost enjoyable in 
In the front pocket of the same notebook their other-worldly glow. Use the spaces and punctuation exact
I've put a copy of Supermap (Fuller Soft· If you find your expansion interface just ly in the order you see them. The program 
ware, 630 E. Springdale, Grand Prairie, TX a bit too close to the CPU, and you've got checks for correct syntax but not for pos
75051) and Inside Level II (Mumford Micro one of the reliable interfaces (no buffered sible actual times. So, at least until the 
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c lock is upoated, it will display whatever 
odd and impossible times you may set it 
to. 

To print the t ime and date, merely enter: 
PRINT TIME$. You may use TIME$ in the 
same way you would use other strings; 
you can PRINT, LPRINT, use MID$, LEFT$, 
RIGHT$, and most other string manipula
tion. For details on how it works, see the 
software in November's Applications. 

The significant part of this program is 
found in the interrupt service routine be
ginning at l ine 1060. Interrupts are dis
abled while this routine is being taken 
care of, and the active registers are saved 
on the stack. The seconds are updated, 
and when the number reaches 60 the 
minutes are updated. Hours are updated 
at 60 minutes, and days are updated at 24 
hours. 

When days are updated, a lookup table 
is searched for the corresponding month 
(lines 1540 to 1660) to check for overflow 
into month updating. After 12 months, the 
year is updated, but without checking for 
the turn of the century! 

The rout ine returns to the program in 
progress after only a few microseconds. 

Although I've had no trouble CLOADing 
with the clock, some time-sensitive pro
grams may be affected by the use of the 
clock. Therefore, to turn off the c lock's in
terrupt before CLOAD and whenever need
ed, enter: CMDR. Note that no quotation 
marks are used in this command (it differs 
from DOS and Level Ill BASIC). To return 
the clock to operation, enter: CMDT. 

This program may be relocated by 
changing the origin (line 120); if used as 
written, MEMORY SIZE should be set to 
32448 for 16K machines. 

Notes 

A note about the interrupt hardware: If 
you use a transformer other than the one 
specified, you may have to put a 100 to 
1000 Ohm resistor in series from its output 
to the 7414 to obtain reliable counting. A 
small capacitor to ground at that point will 
also help eliminate any amplified power 
glitches. 

Next month: Add ROM and RAM to your 
Model I TRS-80. All the advantages of 
ROM in RAM . The famous Read-Only 
RAM! Ready? • 

80 APPLICATIONS UNSCIENTIFIC READER SURVEY 
Mail to Dennis Kitsz, Roxbury, Vermont 05669 
Check one: 

_ More hardware; how much?·------- -------------
_ More hardware. less software; how much? _________________ 


_ More software; how much? _ _ ______ __________ 


_ More software, less hardware; how much? _ ________________ 


_ Everythlng·s okay! 

_ Nothing'sokay;dothis::______________________ 


The software I use that appeared in this column: 


The hardware I use that appeared in this column: 

All for only $279.95* at your dealer or: 

~~o EMTROL . ,,.. 
278 

t.=:9c:::=J SYSTEMS, INC. 
123 LOCUST STREET LANCASTER. PENNSYLVANIA 17602 
Phone 717/ 291-1116 

VISA or Master Card Welcome I I"Add $2 .50 for shipping and handling . PA residents add 6% sales tax.• "TRS-80 is a trademark of 
VJS4" Includesall cables, "EMTERM" terminal program, instruction manual. the Radio Shack Division of 

FCC Registration Number: A909KE-69488-0M-N Factory orders shipped same day. Tandy Corporation" 
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f0REVIEWS 
. Edited by Pamela Petrakos 

"Simply stated, the printer is 
built like a Sherman tank." 

signed in word processing heaven. They With a print speed of 43 characters per 
are easy to remove and replace, a blessing second, carriage return speed of 300msl 
to non-technical types like myself. 13.6, and line feed speed of four inches 

The interior controls ~re equally simple per second, the Daisy Wheel II can com· 
to deal with. Impression intensity of the pare with more expensive units and be 
print is controlled by a simple three-posi counted as a better investment. This is 
tion switch inside the printer. one instance where Radio Shack has an 

At the rear of the printer are two switch· advantage over the competition. With a 
es, power and self test. The self test re lower price and seven thousand locations 

Daisy Wheel II veals characters that cannot be accessed to bring it for repairs, there seems little 
Tandy/Radio Shack by either Electric Pencil or Scripsit, the doubt that the Daisy Wheel II is a winner. 
Ft. Worth, TX two best known premium TRS-80 word For anyone who wants letter quality 
$1995 processors. But don't let that throw you. word processing, the Daisy Wheel II can 

The Daisy Wheel II seems capable of print· provide it at a fraction of the cost of other 
ing both the French and Germa·n alpha· systems. Its plug-in compatibility with

by Bob Liddll 
bets, if you have the software to generate both Models I and II is hassle-free. We 
them. simply powered up and started printing.•

In late August, 1980, Radio Shack an
nounced a series of startling new prod· 

ucts. One of the most promising was an 
inexpensive, letter quality printer. Priced 
by Radio Shack stores at $1995, the Daisy 

Line Printer IV cit these differences and prints each let· 
Wheel II represents a pricir:ig break· 

Tandy/Radio Shack ter, number or symbol according to the ac
through in word processing accessories. Ft. Worth, TX tual letter width (most printers assume all 

Unlike some of its half-thought-out $999 characters have a width of 1). In this 
cousins in the Tandy printer line, the mode, the output is close to letter quality. 
Daisy Wheel II is well designed and care· by William O'Brien •Characters print at 16.7 per inch mono
fully constructed. Its construction is of spaced. Turned on by printing CHR$(27); 
heavy-guage cast aluminum with virtually Radio Shack recently announced the CHR$(20), this is a 132 character per line 
no plastic anywhere, except for a few availabiltiy of its Line Printer IV. It is typeface with the same spacing charac
knobs and switches required for opera basically a Centronics 737, repackaged in teristics as the primary character set
tion. The metal exterior is supported by a the familiar Radio Shack black and silver above. It is also suitable for letter quality, 
cast aluminum frame. And in between the color scheme. It is capable of printing on but of footnote size. 
two is a layer of foam rubber for sound in either formfeed, roll or single sheet paper. •All type faces have upper and lower 
sulation. Only the nylon pulley wheels, the Taken by itself, on its own merit, it is a 

case, with descenders, and may be print
daisy wheel, and the rubber platen are breakthrough in the low cost quality print ed in elongated characters or with under, 
non-metallic. Simply stated, the printer is er market. The printed output characteris lines by printing other control codes. Line 
built like a Sherman tank. tics are: feeds may be either half or full, forward or

The sparse, but functional front panel •Ten characters per inch, monospaced. reverse (this last feature lets you use sub 
displays a power light, and two switches This is the primary character set, in use and superscripts). 
-on line/off line, and pitch control. There any time the printer is turned on. Mono
are three possible pitch modes, 10 charac· spaced refers to the width of the printed Supplied with the IV is a paper roll 
ters per inch, 12 characters per inch, and character (in this case, all alphanumerics holder. Paper loading, if you read the di
proportional spacing. Optimum results have the same width). rections, is no problem, no matter the type 
with pitch are related to the font wheel • Proportionally spaced characters. This including single label sheets. Ribbon 
that is in the printer. The Courier 10 font, is the secondary character set, which changing is also no great problem, but a 
which came with the printer, optimizes the must be activated by outputting CHR$(27) third hand would .be helpful (plastic gloves 
10 position, the Prestige Elite font (op· (decimal code for ESC) and CHR$(17) (dec are supplied in the ribbon pack). 
tional) uses the 12. The Madeleine font imal code for DC1) to the printer. Propor

The Bad with the Good (also optional) requires that the switch be tionally spaced printing takes advantage 
set on proportional spacing. Some inter of the fact that different characters often There are weak points which will prove 
changing of font and pitch may occur but have different widths. If you type an i you major or minor, depending on how you 
the printing of a 10 font at a 12 setting might notice that the width across the let want to use the machine. For example, 
jams the letters together. ter itself is less than of a w. In this print there are no sense switches for out of 

The wheel .and print ribbon were de- mode the Line Printer IV takes advantage paper or cover removed conditions, con
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sequently printing is not halted if either of 
these occur. I have been using continuous 
form paper, and there is a tendency for the 
first sheet to wrap around and get 
dragged back into the feeder mechanism. 
The solution has been to simply keep alert 
after the first full sheet print and route it 
away from the feed entrance. 

Front panel switches are for on/off, on 
line/off line and rev/fwd linefeed. The line
feed switch will only work with the printer 
off line. The switches themselves are the 
bat handle type, and I wonder if they will 
withstand lots of use (to feed a sheet out, 
you throw the line switch to off, and then 
either single linefeed the sheet out by tog
gling the LF switch or use continuous 
feed by holding it). 

The control codes used to print elon
gated characters, unlike those for under
lining, must be re-issued at the start of 
each new line. Either elongated or under
lined printing may be terminated at any 
point by printing the correct control 
codes. 

The Ugly 

When the Line Printer IV was first adver· 
tised by Radio Shack, the ads pictured i_t 
in use with Scripsit, and if my memory 
serves me correctly, it was touted as be· 
ing the " near perfect match" for letter 

quality printing. 
Yet in fact, nothing could be further 

from the truth. From Scripsit you cannot 
activate the underline facility, nor the 
superscripts or subscripts. Unfortunately, 
using the proportional print, line length 
assignments become almost meaning
less. The proportion of a letter is totally ig
nored by Scripsit, and it is that typeface 
which produces near letter quality print. 

Please don't go running off howling 
about Radio Shack sticking it to us again. 
From talking to some of the people at 
Computer Services I think they were 
somewhat surprised themselves. I imag
ine this misdirection in Radio Shack's ini
tial ads was due to their naivete in the 
field - it takes more than three years to 
become an expert. 

Also, from the same hallowed sources, 
there will very likely be a new release of 
Scripsit sometime in the next year that 
will take advantage of those features. 

If that seems an unendurable time to 
wait, you might want to contact Micro
tronix in Philadelphia. They have a patch 
for Scripsit that will allow certain control 
codes to be inserted in the text, thus acti· 
vating some of the features of the Line 
Printer IV/737 (although it won't take care 
of the proportionality problem, unfortu
nately). • 

~"#$%&'0Ht-./0123456789l;(=)? 

@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]A

'abcdefghijklmnopqrstuvwxyz{ I}"' 

Proportional Normal 

! 11 #$0/0S~'()*+~-./O123456789:;<=:> 
@ABCDEFGHIJKLMNOPQRSTU 
'a.bcde-Fg hijklmnopqrstuv.....,xyz-C 1:)

Proportional Elongated 

~ 11 :1:$%& / ( ) )I(+ t -- + / 0 :l 2~)456789: ; <=>r~ 
@A8CDEFGHIJKLMNOPQRSTUVWXYZ[\JA_ 
'abcdefghiJklMnopqrstuvwx~z{I}~ 

10 CPI Monospaced 

~ •• 4:$~& .... < ) ::.::-1-,,. -- ......... 0 1.. ::;;~::::3:45 
@ABCDEFGHIJKLMNOPQRSTU 
'ab~d~fgh~Jk1M~opqrstu 

10 CPI Elongated 

Table 1. Character Styles and Features of Line Printer IV. 

Cryptext 
Cryptext Corporation 
Seattle, WA 
$500 Basic Package: Unit 

Manual Power Cable 
Demo Software 
Exteosion Cable 

by Terry Kepner 

Businesses beware! Are your comput
er records secure? Are they safe from 

prying eyes? Are they protected from acci
dental (or deliberate) alteration by unau
thorized employees or outsiders? 

Cryptext is a combination of software 
and hardware that allows storage of al
most any type of data (i.e. inventory, finan
cial, technical, proprietary, graphics, 
ASCII text, programs, etc.) either on tape 
or diskette, in an unrecognizable, un
breakable code. The code can only be de
coded by the Cryptext hardware/software 
combination, and only if you use the ex
act original encoding key. 

This key is composed of a sequence of 
ten characters-any ASCII character that 
can be generated by the keyboard, includ
ing special characters such as punctua
tion marks, the equals sign, the arrow 
keys, and so forth. Because of the long 
length of the key, 80 bits, there are over 
1.20893E + 24 (10 to the 24th power) differ
ent combinations possible, enough to de
feat even the fastest computer system (it 
would require 380 billion years to search 
through all the possibilities, at a rate of 
ten thousand tests per second). However, 
to prevent someone from trying to guess 
the right key by rapidly typing in a series 
of keys, there is a built-in timer delay be
tween keyboard input of the key and the 
negative response of the unit. 

To use Cryptext is simple. First, plug in 
the hardware. Cryptext attaches to either 
your keyboard (it plugs directly into the ex· 
pansion port) or to your expansion inter
face port. 

This device is rather heavy (a 3 x 5 x 1 
inch permanently sealed black box) and 
puts a noticeable strain on the edge card 
connector of your computer. I strongly 
suggest that the extension cable sold by 
Cryptext be used so that the weight of the 
hardware doesn' t damage your computer. 
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The manufacturer concurs. 
Next, the power cable is installed. Cryp

text comes with a special power supply 
cable that is inserted between the cable 
from the power supply and your computer. 
The special cable has a small wire that 
connects to the encryption device to pow· 
wer it. It does not affect the keyboard, or 
violate any Radio Shack warranty. 

Wiih Cryptext attached you may begin. 
Before you can start encoding your 

data, give Cryptext a 10-byte key. Cryptext 
comes with both a BASIC and an assem· 
bly language program to help you accom
plish this. Once Cryptext has its key, 
which is not recorded in memory and can· 
not be found by using PEEK or any other 
machine language tricks, it is simple to 
encode data. You just send your data to 
the encoder, one byte at a time, retrieve 
the altered, encrypted byte and then save 
the byte to tape or disk. This is repeated 
as many times as needed for the data you . 

Pensawrlte Word Processor 
Pensadyne Computer Services 
Vancouver, BC 
$7.50 

by Louis Zeppa 

For me, programs that cost more than 
$30.00 are out of the realm of personal 

computing and require a fiscal justifica
tion. That is not an absolute line. For ex
ample, NEWDOS +, even with its poor 
documentation, has been. worth the 
money. 

Big name word processors that cost 
$100 or more do not seem to have any ad
vantage either over my adaptation of Mit
chell and Law's (CON)TEXT editor. 

So, I am working on my own word pro
cessor and enjoy checking through inex
pensive attempts. Caught by the idea of a 
$7.50 disk-based word processor, I 
plunked my money down and received a 
21-page manual and cassette tape. 

Pensawrite has five modules designed 
to work in a 16K single disk system. Two 
are printout formatters, one for letters and 
one for reports. One receives formats and 
creates upper and lowercase text. Anoth
er is used for editing. All four are invisible 
to the user and are called and controlled 
by the master menu and module. 

Compared to most documentation that 
I've received, the manual is wonderful. 
Commands and processes are described 

want to store. 
To decode your data, you give Cryptext 

your 10-byte key, feed it the encoded data, 
and retrieve the decoded characters. 

All of this is carefully explained in a 
26-page manual that is very thorough and 
even gives you a simple test program, 
command structure summary, and pin-out 
diagram, as well as lessons on how to use 
the Cryptext commands in your BASIC or 
machine language programs. 

Cryptext is Unique 

· All of this is good, but what makes Cryp
text different from other encoding devices 
for computers? 

Well, Cryptext uses a special propri· 
etary algorithm instead of the encryption 
standard established by the United States 
Bureau of Standards. This makes the 
code difficu lt to break. Also, since the al
gorithm is very non-linear and the key 
length is 80 bits, it is superior to the sys-

in detail, without being wordy. The sum
mary page ignores two important text
building commands. However, this is not 
critical. The program routines are docu
mented with REM lines. 

Had the authors been as careful with 
their programming as they are with this 
manual, I would recommend Pensawrite. 
Entering text is simple enough. A vertical 
line is printed at the 60th position on the 
screen and is used as a silent typewriter 
bell. No line may be longer than 64 charac
ters. Text is stored to disk in 16-line 
chunks as a sequential file. 

When you finish entering text, the pro
gram asks if you want the printout in nor
mal typewriter fashion (upper and lower
case) and if you want it right justified. The 
first option allows a non-modified key
board, like mine, to have lowercase. By 
avoiding INKEY$, this routine avoids pro· 
cessing delays that miss key entries. 

Right justification, the second option, 
is necessary in most books and maga
zines but has always seemed an unneces
sary accessory. 

Pensawrite also fails to live up to its po· 
tential. The 64-character input and use of 
hard copy is a natural limit for efficient 
use of memory and random access disk 
files. Memory is saved by keeping format
ting routines at minimum. The user types 
most special formatting, like special in· 
dentations, though it would be nice to sig· 
nal some single-space sections within 

tern suggested for use by the bureau. 
In addition, the Code Branch feature al

lows Cryptext to modify its code se· 
quence as it operates, giving you incredi· 
ble possibilities for data protect ion 
should someone manage to obtain a 
pla intext translation of a specific block of 
code. While he might be able to decipher a 
few more bytes of data, the next Code 
Branch taken by Cryptext would leave him 
baffled. Only another Cryptext unit and 
the proper key word would allow him to de
cipher the rest of the code. 

Cryptext is a major advance in data pro
tection, eliminating almost any possibility 
of someone's steal ing your vital mailing 
list, sensitive financial records, or even se
cret programs. As in most sophisticated 
security systems, its weakest point , how
·ever, is the human element. By carefully 
selecting people allowed access to the 
key, and by frequently changing the key, 
you will be able to use Cryptext to make 
your data virtually theft proof. • 

double-space text. If you have special 
needs, Pensawrite won't do it. 

The editor function is impossible be
cause of its failure to use random access 
files. Every correction, no matter how in
significant, rewrites the entire text file. 
That is the nature of sequential files. Even 
for short texts, the editor takes too long. 
On a long text (about 80 lines), the wait is 
excessive, especially if you make errors 
and editorial changes. 

The editor is so poorly designed that I 
do not recommend Pensawrite. It could be 
used for short personal letters that do not 
need careful editing-it does create a 
nicely formatted title page. It is an at
tempt toward inexpensive personal word 
processing. Pensadyne should take the 
TRSDOS manual and rewrite Pensawrite 
with random access files. • 
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Compressor 1.1 
Robert M. Chambers 
Nepean, Ontario 
$8.00 

by Fred Blechman 

Ever been hungry for a few more 
bytes of memory? If you've written 

any long BASIC programs for your TRS-80 
-or perhaps short ones that use lots of 
string or array space-you know how criti· 
cal memory space can become. 

There are various programming tech· 
niques for savings memory, but the most 
obvious ones eliminate unnecessary 
blank spaces, and remove REM state· 
ments. This can be done manually, editing 
each program line, or you can use Com· 
pressor 1.1. 

Compressor is a TRS-80 Level II ma
chine language program on cassette that 
removes all non-functional spaces and 
REM statements in a BASIC program. 
REM line numbers are retained, since 
some GOTOs or GOSUBs within the pro
gram may jump to those line numbers. 
Also, there are no combined lines, conse
quently no line numbers, GOTOs or GO
SUBs are changed. 

The program also attempts to distin
guish between spaces within PRINT or 
LPRINT statement quotation marks. Com· 
presser does not remove spaces between 
quotes because the screen and printed 
text would be affected. 

First you load and RUN your BASIC pro· 
gram to make sure it's syntactically cor
rect before compressing it. If it doesn't 
RUN properly before packing, it won't af· 
ter packing, since Compressor preserves 
the logic whether it's right or wrong! _Now 
type SYSTEM and ENTER, then type COM
PRESS and ENTER to load Compressor. It 
only takes eleven seconds to load this pro· 
gram from cassette. As the program is 
loading, a message is displayed telling 
you the loading address is 32256-ob
viously for a 16K memory. No information 
is provided to change this loading address 
for 32K or 48K memories. 

Once loaded, type I ENTER and a 
screen message identifies the program 
and tells you it's in operation. You can 
now LIST and RUN your compressed pro
gram to check· for changes. 

When I packed six different programs 
with Compressor 1.1, the running time 
was from 13 to 22 seconds. Four of them 
came out perfectly. All the REM state
ments were removed (although the line 
numbers remained) and spaces outside 
quotation marks (except after line 
numbers, which do not use memory) were 
deleted. The program ran perfectly, with 
text unaffected. 

However, two other programs did not 
come out as expected. Apparently Com
pressor 1.1 has a bug that causes some 
programs to fool it! One of the two pro
grams tested ended up with several REM 
statements untouched, and some text 
compressed, making it almost unreadable 
on the screen. I can't explain the mal· 
function, but the author has been in
formed. 

How much memory do you gain with 
Compressor 1.1? Five programs saved 
from seven to 17 percent of original pro
gram length. The sixth one I tried was 
packed with individual line editing, yet 
Compressor squeezed out another 100 
bytes somewhere, and the program ran 
perfectly! 

ElectraSketch 
Macrotronics Inc. 
Turlock, CA 95380 
$14.95 

by Joseph H. Cowen 

You've gottasayitfast. Fandamntastic. 
The best things sometimes come 

along by accident, and that's how I came 
to own and love my ElectraSketch. It's an 
excellent and creative addition to my 
TRS·BO's trappings, and it's inexpensive. 

Macrotronics, Inc., is a California think 
tank which started less than two years 
ago as a home operation. It focused on 
the needs of amateur radio operators who 
hoped to tap their computers into radio· 
teletype and other such mysteries. 

Macrotronics has since moved into a 
large building and offers 30 different prod
ucts, one of which is the dynamite Electra
Sketch, designed by Tim Vaughan. 

When I showed one of their brochures 
to a friend he immediately ordered Elec
traSketch. 

When it arrived, he hadn't read the fine 
print saying it had been designed for 
disks. Having no interest in buying a disk 
drive for his borrowed TRS-80, he offered 
the program to me. The price was exactly 

There are other packing programs avail· 
able but Compressor 1.1 is fast, easy to 
use, and priced very low. It also does not 
recover as much memory as a packer pro
gram that combines and renumbers lines 
as well as removing spaces and REMs. 

Compressor 1.1 doesn't leave your 
BASIC program with possible syntactical 
traps generated by combining lines, nor 
are your program statements changed 
making your own creation a mystery to 
you! 

The documentation for Compressor 1.1 
is easy to follow and includes information 
on how to retain the program in high mem
ory for repeated use. BASIC programming 
hints are also provided to save memory 
and speed execution of your programs. 

Compressor 1.1 is a worthwhile pro
gram that helps fight that dreaded mes
sage-OM ERROR.• 

Note: The author has recently received 
a corrected program, tested i t and can no 
longer find any bugs! The bug, thus, has 
been corrected. 

what he had paid for it himself. 
Not one to pass up a good deal, I toted 

the cassette home, paying little attention 
to it and its excellent instruction manual. 
On a particularly boring evening I finally 
decided to see what it was that I had 
bought for less than the price of a bottle of 
good whiskey. 

After spending five minutes with the in
structions and cassette, I regretted not 
having looked at the program earlier. It's 
worth the price just to transfer it to disk 
and watch all its catchy gyrations in the 
process. 

The ElectraSketch cassette contains 
six files, and when transferred to disk, 
they provide the ability to: 
•Create graphics 
•Store pictures on disk 
•Retrieve pictures from disk 
•Animate graphics 
•Vary animation speed 
•Obtain hardcopy printouts 


on a line printer 

•Draw line vectors 
•Fill in backgrounds 
• Intersperse alphanumerics 


with graphics 

As the manual points out, "Using Elec· 

traSketch, it is quite simple to create 
elaborate pictures interspersed with stan· 
dard text, print them on a line printer, ani
mate them, and store them on a disk for 
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later use or modification." 
Pictures are created under the program 

heading ESK, using control keys for cur
sor movement, to the extent of adding to 
or subtracting from a scene without dis
turbing the original. 

You can draw lines point to point, blank 
out the screen, or fill it with ASCII mumbo 
jumbo, save it all on disk, and print it out if 
your system is so equipped. 

When you look at the sample graphics 
provided in the program, which you view 
as you make your disk (including a spec
tacular animated sequence of a running 
internal combustion engine), you'll see 
what a little creativity can do for the 
TRS-80. 

Creativity 
Watching a gasoline engine running 

convinced me that I've been in the dark 
when it comes to graphics utilization on 
my computer. Watching the intake, com
pression, power and exhaust cycles, with 
valves opening and closing, would be a 
dandy lesson in itself, especially for any
one unfamiliar with the inner workings of 
car and lawnmower engines. 

Keys 1 through 0 control the animation 
speed, which can be changed instantly 
while the program is running. The graph· 
ics are included in the package, or can be 
a design you create yourself. 

The engine program is particularly help
ful for operators learning animation 
tricks. It illustrates how to combine alpha
numerics with the graphic designs of the 
piston, connecting rod and other compo
nents. 

When creating your own displays, you 
do have to keep track of the remaining 
RAM, making sure that your BASIC pro
gram fits into a reserved spot. 

There's some variation in the number of 
available animation frames, depending 
partially on the memory limitations of 
your TRS-80. About 80 frames are avail· 
able with 48K, and probably half that for a 
32K version. 

While the program loads from cassette 
to disk, relax and enjoy the delightful char
acterizations which run across your 
screen. The package comes with c lear, 
point-by-point instructions to lead you 
through the 17-step loading process. 

You can make the animation a se
quence, which has many values in com
puter assisted instruction, in how-to proj
ects and the like, or you can make the ac· 
tion continuous. 

If you are in sales and own a computer, 
the potential for eye-catching visual dis
plays with Macrotronics' ElectraSketch is 
an inexpensive, practical approach. In 
fact, I recommend ElectraSketch to any
one interested in computer graphics.• 

Fantastic computer graphics are easy with the program designed by Tim Vaughan. 

Programmer 
Rational Software 
Pasadena, CA 
Cassette $25.00 

by Dennis Thurlow 

Programmer is a machine language util· 
ity that fits into the top 1.4K of mem

ory and adds commands to BASIC. Press
ing SHIFT/BREAK brings up the PRO* 
prompt and allows the user to (D)elete, 
(M)ove a block, (R)enumber from any line 
to any line, (P)ack a program into less 
space, or (A)ppend from tape. 

The renumbering routine lets the user 
pick where the renumbering should start, 
what that line should be, what the incre· 
ment should be, and what old line number 
to stop at. It works like a charm. 

An excellent use for the append routine 
is to keep a library of BASIC routines on 
tape and add them to programs as need
ed. These two routines would make a su
per package by themselves! The rest of 
the ut ility is, unfortunately, flawed. 

(P)ack is supposed to remove all spaces 
not in a string, delete all remarks, and if a 
reference is made to a deleted line, update 
the reference. The problem occurs when 
two or more lines of remarks are in se
quence. Only the first is deleted. A simple 
fix would be to have the routine repeat un
til no changes are made. Of course, the 
user could do it but that's what programs 
are for. 

(M)ove inserts a block of BASIC text 
designated by a starting and ending line 
number into another location, again des
ignated by line number. It deletes the 
moved text and renumbers it in its new lo· 
cation. It wi ll not renumber the program to 
make room for the lines to be inserted. If 
there isn't room, the documentation says 
an error message is generated. The ver
sion I received would either freeze up, do 
the insert but renumber in crazy ways, or 
fill the screen with kaleidoscopic pat
terns. 

Since the delete function is already pro· 
vided in BASIC, perhaps the author would 
have room to fix the bugs by dumping the 
delete function, but he or she should keep 
one other thing in mind. Once memory has 
been protected for a program, utility or 
routine, no more overhead should be nec
essary for its operation. The protected 
space should include a buffer, or the stack 
can be used. Programmer doesn't pres· 
ently work this way. 

I hope Rational can repair the short
comings of this package, as it contains 
much merit and, with a little work, prom
ises to be extremely useful.• 
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the 
kim 
cha I 

From Rudyard Kipling's KIM, 
General Computer brings you an 
adaptation of the exciting, mind 
expanding game of memory and 
recall. KIM uses dynamic handi
capping to compensate for skill 
differences while urging each 
player into greater challenges. 
Everything adjusts -display times, 
number of objects displayed, 
identification difficulty, and even 
scoring as you play your way 
through a data-base of thousands 
of items. Quicken your perception, 
sharpen your awareness, and 

develop an elephant-like memory 
... while enjoying the competitive 
excitement of playing KIM. 

• 	 An exciting two player game 
with competitive skill
difference handicap scoring 
(Junior could beat daddy 
every time!) 

• 	 Or, A challenging single
player contest 

• 	 Includes a BASIC source list
ing as part of a trend-setting 
manual 

• 	 16K, Level II version $19.95 

(cassette) 


• 	 32K, TRS-DOS two drive version 
$24.95 (diskette) 

• 	 For Visa and Mastercharge 
orders, call toll free anytime 
1-800-824-7888. In California, 
1-800-852-7777, ask for 
Operator 115 

• Dealer Inquiries invited 
General Computer Co. 
4873 Langer Lane 
Woodbridge, VA 22193 
,,. 251 

The finest Data Base Manager Available 


• 'Mlc1·0• 
'Mana1e1· 


MAXI MICRO MANAGER for TRS-80 Models 1 & 3 

Requires 48K of RAM and 1 Disk Drive Minimum. 


JUST CHECK SOME OF THE FEATURES 

•	 Supports six different relational 

search techniques. 


• Comes with programmer 's interface . 
• Over 93 pages of documen t ation . 
• Supports up to 20 user def i ned f ields. 
• Each f ield records up to 800 characters . 
• Fi les can be up to four di sks i n len gth. 
• Compatab le tp 35 , 40 & 77 track dr i ve s. 
• Has calcu lated equation fi e lds . 
• Complete report generator . 
• Data can be merged into letters . 

And much, much More ! 

SPECIAL ~,A Alt 
INTRODUCTORY ' •••• 

PRICE Offer Expires 1/ 31 / 81 
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The Alternate Source 
The magazine of advanced app/lcations 
and software for the TRS-80 
Lansing, Ml 
$9 per year (6 issues) 

by Dennis Bathory Kitsz 

Not long ago there was rarely a source 
to turn to for reliable information on 

the TRS-80. If any was to be found, it was 
either of the novice-oriented "I love my 
computer" variety, or in the form of arcane 
treatises on the advantages of memory· 
mapping restarts to ROM. 

Since then, we have witnessed the birth 
of 80 Microcomputing with its glossy, 
eclectic approach. Less heralded was the 
simu ltaneous appearance of The Alter· 
nate Source (TAS). It is the balancing end 
of the major publications, favoring the 
modest journal approach rather than a 
popular one. It belongs to that class of 
publications dedicated to the personal 
perfectionist, such as The Audio Amateur 
and Photophile. 

TAS is not a pretty publication. It is duti· 
fully prepared on an IBM Select ric with a 
TRS-80 based text editor, resulting in a 
plain, neatly typed document. 

TAS makes no apologies for being 
oriented toward disk owners. According 
to publishers Charley Butler and Joni 
Kosloski, the majority of their subscribers 
are disk users, and they feel TAS is filling 
the needs of TRS owners who complain 
that most TRS-80 publications have been 
reluctant to include disk applicat ions. 
With that in mind, nearly all of the first 
issue and fully half of the latest issue (#4) 
offered disk information exclusively. 

Machine or assembly language pro
grams, particularly utilities, are another 
TAS emphasis. In the first four issues, 18 
utility programs or tutorials were pub· 
lished, including sound generation rou· 
ti nes, auto-executing programs, disk 
patches, uses for disabling BREAK, de
scription of power-up sequences, a disk 
file kil ler, and so on. Issue #5, which will be 
published by the time you read this review, 
will be distinguished by the publ ication of 
PENRAM, a lengthy article and program 
enabling screen editing of al l sorts of pro· 
grams and information. 

Technical questions from readers are 
answered by Jesse Bob Overholt from the 
Circle J Software Ranch on " 180,000 mi
croacres," and regular letters from read· 
ers are also published. Surprisingly, the 
magazine's studious formality has not ob
scured the personalities of publishers 
Butler and Kosloski, who address readers' 

comments directly. 
Of particular interest to those using the 

TRS-80 as a major vehicle in their lives is 
the availability of each issue of The Alter· 
nate Source on tape or disk as an " Electric 
Pencil " fi le. Unlike CLOA D magazine, 
which consists exclusively of programs, 
and unlike the balance of printed TRS pub
lications, which demand that the reader 
enter all programs by hand, TAS can 
either be read or run ... which means no 
typos in long programs. The tape/disk ver
sions of TAS is sold individually at $5 per 
issue. 

Finally, TAS contains a bulletin board 
for new information, inc ludes software re
views, covers information on the TRS-80 
Model 11 , and has no advertising except for 
its own software library. Even that adver
tising is modest, unlike some mags that 
exist exclusively as promotions for their 
own products. It also publishes a special 
update sheet called " Between the Is
sues," intended to serve as a free-form 
newsletter/editorial page with a shorter 
lead time than the magazine itself. 

TRS-80 Level II Basic, 
A Self-Teaching Guide 
Albrecht, Inman, Zamora 
Tandy/Radio Shack 
Ft. Worth, TX 
Softcover, 348 pp. 
$9.95 

by Dan Keen & Dave Dlschert 

Radio Shack has a new book out, one 
we wish had been avai lable several 

years ago as we struggled to learn BASIC 
programming on a Level II. 

The book takes you from scratch, as
suming you know nothing about the Level 
II machine or programming. It even tells 
you how to turn the computer on! 

The book is clearly written and illustrat
ed with plenty of examples. And to help 
you through the somewhat dry, technical 
process of learning computer program
ming, it has frequent cartoon drawings 
that add humor and provide a break in the 
text. 

Periodic quizzes check how much you 
learn. Even these are funny. For example, 
when drilled on writing a simple program 
line, one question asks: "At a certain time 
during his legendary life, Firedrake the 
Dragon measured 1,000 centimeters from 
the tip of his firebreathing nostril to the 
longest point of his multiforked tail. Write 
a print statement to compute Flredrake's 
length in inches." We are told he has 
grown since the book was published. 

From the above description, it would 
seem that The Alternate Source is an ideal 
publication. Not quite. Its approach is 
somewhat " old school," in that it views 
the TRS not as a departure, but rather as a 
logical new member of the historical data 
processing family. 

Data processing is considered " profes
sional" rather than a hobbyist or industri
al concept, and so in The Alternate Source 
you will not find: hardware articles other 
than reviews; games or pastimes; photo
graphs or diagrams; programming as it 
relates to electronics or process control; 
mechanical or electronic fixes, addit ions, 
or improvements. The "advanced applica
tions and software" in the magazine's 
subtitle should perhaps read "advanced 
software applications" . 

The Alternate Source succeeds in pre
senting literate and detailed applications 
articles, particularly in areas of TRS-80 
programming where gaps in general 
knowledge exist. Its subscription rate is 
easily paid back in the high quality of the 
programs it publishes. • 

And then there's the problem involving 
interest rates at " Erosion Savings & 
Loan" where, due to inflation, your money 
loses 4 percent a year. 

The chapter on graphics in this book is 
very comprehensive and the appendices 
cover a range of subjects from setting up 
the TRS-80 to ASCII codes. 

A lot of material is covered. However, 
machine language and such techniques 
as string packing are not deal t with, but 
we th ink they should have been men
tioned. 

This book is designed for the guy who 
just bought a Level II machine and has 
never seen a Level I owner's manual. Un
less you know programming, you'll need 
the computer in front of you to get the 
most out of the material. If you are up
grading your system from Level I to II , get 
it. It's a necessary supplement to the own
er's manual. 

The authors are to be credited for put
ting together this nice piece of work. May
be they' ll tackle another book using this 
writing style for say, TRSDOS. • 

BOOKSooo 
~~~-----."~111~ T~ 
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I started byselling programs, 

and a year later they said I was 

''the standard of the industry.'' 


Now I'm selling the whole computer. 


I'm Irwin Taranto, the one who changed the 
TRS-80* into a serious business computer. 

Thousands of businesses tried my 
programs in the last year and a half, and 
sometimes it seems like every one of them has 
called me on the phone. With every call, I get 
another idea. I polish, alter, upgrade and 
correct these programs constantly. 

By now I know how they work best, and 
exactly what they need in the way of 
peripherals. It's only logical that I should sell 
the whole computer system, not just the 
program diskettes. 

So ifyou look at the computer in the picture, 
you'll see it says "Taranto" on it, not "TRS-80'.' 
The keyboard and CRT unit are a Tandy II* 
(that's what the manufacturer calls TRS-80 
Model II when it's not sold through the Radio 
Shack). If it fits your needs better, though, we'll 
get the disk drive or the line printer some
where else. 

When you buy_one of these Taranto 
computers, you get some serious advantages. 

Some serious advantages. 
You get hardware that's absolutely tailored 
to my programs. This means you'll be able to 
use every bit of the capability that's built into 
these systems. 

You get my backup, down the line. And the 
manufacturer's repair and service guarantee 
on all the hardware. If something goes wrong, 
we tell you how to fix it over the phone. If the 
problem's tough enough, I get on the phone 
myself. If we find out it's a hardware problem, 
any Radio Shack Service Center will fix it under 
Tandy's guarantee, even though it says 
"Taranto" on the machine. 
•Trademarks of the Tandy Corporation 

In a lot of cases, we can help you set it up, 
too. I'm putting a group of authorized dealers 
together. Before long, they'll be all over the 
country, able to bring the equipment and pro
grcuns right to your business. They'll spend a 
day or so with you helping you shake it down. 
It'll cost a little more, but it's good insurance. 

The programs. 
When you buy a Taranto computer, you're 
also buying these systems - any or all - each 
custom-tailored to your own needs, all inter
acting with each other, all integrated with 
the General Ledger. 

General Ledger/ Cash Journal 
Accounts Payable/ Purchase Order 
Open Items Accounts Receivable/ Invoicing 
Balance Forward Accounts Receivable (new) 
Payroll/Job Costing 
Inventory Control (new) 

Of course, if you already own a TRS-80 (any 
model), ali our programs are available without 
the hardware. 

Put it all together, and you have a truly 
serious, truly supported computer, software 
and hardware included- for as little as $8000. 

I think they just might decide I've moved that 
"standard of the industry" up a notch or two. 

45 
,,,, Taranto 

& ASSOCIATES, INC. 

The Total System Store,. 
121 Paul Drive, San Rafael CA 94903. 

Outside California, phone toll free (800) 227-2868. 

In California (415) 472-2670. 

Authorized dealers throughout America. 
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Education 
Market 
Attracts RS 
Tandy is applying for admission to 

school: not in search of education, but 
rather, in search of profits. This new mar
keting direction may have come about as 
a resu lt of the general decline in economy 

\and all that it implies for slumping retail 
sales, but regardless of the reasons, 
Tandy is making concerted efforts to 
establish a toehold in the educational ap
plications marketplace. 

In both hardware and software divi· \ 
sions, Tandy has lately undertaken proj
ects designed to enhance their standing 
in the educational community-a commu
nity that has long been courted by other 
microcomputer manufacturers including 

tential customers including discounts educational community are not limited to
Apple and Atari. 

based on quantity and direct factory the conference circuit. In addition, they
The development of the Color Comput

quotes on bids. A national bid depart have affiliated with six school districts 
er, the Network I loading system and 

ment, staffed by people familiar with the around the country. These six districts act
extensive " courseware" (programmed 

intricacies of bid writing, has been set up as field test sites for hardware and soft
learning modules on math, history, and 

by Tandy in Fort Worth for this purpose. ware of Tandy manufacture. 
computer education) exemplify Tandy's 

Other sales incentives include free com One of the most ambitious, and mutual
commitment to educational sales. In 

puter training for educators at Radio ly beneficial affiliations, is in Dal las, TX. 
addition to hardware and software devel

Shack computer centers and mainte· Tandy has placed 350 TRS-80s with the 
opment, Tandy has begun publishing 

nance contracts on equipment that offer Dallas Independent School District and 
booklets aimed at the educator. The most regional or on-site repair options (depend· under a mutual marketing agreement, ha~ 
recent is entitled, Radio Shack's Federal ing on size of the contract). supplied discounted hardware on a drop
Funding Guide and Proposal Develop shipped basis to other school systems us
ment Handbook For Educators (Cat No. Chris Bowman, Tandy's Boston-based 

ing the Dallas district's software. The pro
26-2108). This compendium of grant infor educational sales coordinator for the New 

gram has been so successful that Dallas 
mation is aimed at professional educa England region, told 80 Microcomputing 

is acquiring 450 additional 80s by
tors who would like to use federal funds to that another aspect of his job is attending 

January. A total of 800 machines will be in 
establish a computer program in their educational conferences, usually on the 

use in the district in 1981 in both inner citynational level. At these conferences he atschool system. and suburban classrooms. tempts to illustrate the advantages of the 
Market Support TRS-80 system and provide educators with Federal Funding 

background information on using comTo support these marketing efforts the Dr. Frank Jackson, director of market· 
puters in the classroom. The high profile Rad io Shack division has set up five re ing for the Dallas Independent School Dis· 
the Shack is maintaining in the educationgional sales districts around the country trict, is a specialist in obtaining federal 
al community is designed to enhancewhich are looked after by educational funds in the form of educational grants. 
their image among educators who want tosales coordinators. These sales coordina He recently authored Tandy's Federal 
get into computers but don't quite knowtors usually bring a professional educa Funding Guide for educators who want to 
how to go about it.tion background to their sales job, and are fund computers-in-the-c lassroom pro· 

charged with developing sales of TRS-80 grams with federal money. His funding 
Dallas Affiliation systems to educational institutions. guide includes sections on available fund· 

Tandy is offering sales incentives to po- Tandy's effort at identification with the Continues to p. 56 
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MITA: Two Steps Forward and One Back 

The Microcomputer Industry Trade 

Assoc. (MITA) is undergoing some 
changes following several years of inac
tivity. After meetings and membership 
drives at industry trade shows, MITA 
seemed to be getting on its feet in August. 
Recent developments, however, might in· 
dicate a break in MITA's upward swing. 

The association was founded in 1977 to 
represent and serve all facets of the 
microcomputer industry. There are ap
proximately 90 member organizations, 
ranging from such major manufacturers 
as Apple and Atari to one-man microcom
puter consulting firms. Despite their 
membership, MITA has shown little direc
tion and few accomplishments in the past 
three years. 

At the Personal Computing '80 show 
held in Philadelphia in August, Execut ive 
Director Wes Thomas submitted his 
resignation, admitting that other com
mitments kept him from devoting more 
time to the association. President Dennis 
Barnhart announced the appointment of 
Richard Linn, a former insurance agent 
and financia l planner, as the new director. 

MITA's growth, according to Linn, 
hinges on successful membership drives 
and organizational meetings at shows 
such as the November COMDEX 80 show 
in Las Vegas. However, Linn and 
associates were surprised to find that the 
MITA booth at COMDEX was canceled, 
and the association was forbidden by 
COMDEX planners to hold any organiza
tional meetings at the show. 

Linn believes that the cancellation was 
a form of protest about a proposed MITA
sponsored t rade show in Atlantic City. 
"The people at COMDEX took the position 
that MITA is a competitor," he said. " The 
position that COMDEX took will not help 
MITA today, but it may promote more 
visibi lity for MITA and help us in the 
future." 

Since Linn's appointment in August, 
the development of a group insurance 
package available to all MITA member 
organ izations has been encouraging. 
Along with David Chen of Mid Peninsula 
Agencies, Inc., San Mateo, CA, Linn has 
developed what he believes to be "one of 
the most comprehensive and competitive 
group plans available today. " 

The insurance program will include 
group health, dental, and li fe. General 
liability will cover products liabi lity, con
tractual liabi lity, malpractice, property in 
transmit, workmen's compensat ion, um
brella, commercial auto, and excess lia
bility. Retirement plans are also included. 

Chen will be the administrator of the pro
gram, which is primarily underwritten by 
Aetna Life and Casualty, Hartford, CT. 

The law firm of Wewer and Mahn as
sists MITA in Washington lobbying ef
forts. Two booklets are now available 
from them to MITA members: one on soft· 
ware copyrights; and the other on FCC 
regulation of electronic devices. 

MITA has also made some arrange

ments with Ralph Ianuzzi, planner of the 
New York Personal Computing and Small 
Business Show for a jointly-sponsored 
show in Atlantic City this year. 

More immediate MIT A goals, according 
to Linn, focus on assessing the needs of 
the industry and developing a working 
budget to satisfy some of these needs.• 

Chris Crocker 
80 Staff 

Two Companies Label Same Program 


When Larry Clements of West Palm 
Beach, FL bought a copy of the 

Radio Shack game program Space Warp 
this winter, he didn't suspect that he 
might be purchasing a program that he 
already owned. 

In 1978 Clements bought a game 
from Personal Software called Time Trek, 
written by Joshua Lavinsky. It was a 
fast real-time space game that cost 
$19.95. 

He bought Radio Shack's Space Warp 
for $14.95 this winter, but found that with 
a few minor modifications, the program 
was identical to Personal 's Time Trek. 
Though the Radio Shack package was 
clearly marked with Personal Software's 
trademark, nowhere did the label indicate 
that the program was already sold as 
Time Trek. 

It is not unusual for one company to 
market a program written by another com
pany. Six out of every ten programs sold 
by Radio Shack are written outside of the 
company, according to Ed Juge, director 
of computer merchandising at Tandy. 

" Normally," said Juge, "Tandy will buy 
all TRS-80 rights for a program." The ex
ception would be if the program were 
already on market for the TRS-80, as was 
this one. 

The private label ing of these programs 
rai ses a larger question about private 
labeling, a practice that is fast becoming 
the rule rather than the exception in soft· 
ware marketing. Large software firms are 
buying rights to market programs which 
are already being marketed by smaller 
firms. 

Tandy markets other programs written 
for Personal Software, such as Micro
chess and Visicalc, a business applica
tion program. But these programs do not 
have different names. 

Cautious of Copyright 

According to Juge, when Tandy decid
ed to obtain marketing license for this pro

gram, they were cautious of original Star 
Trek copyrighted material, and therefore 
requested that the original author, Joshua 
Lavinsky, change parts of the program 
which might fall under copyright. 

Lavinsky changed some wording in the 
program. The ship Enterprise became the 
Endever, phasers became masers, and 
Klingons became Jovians. At that point, 
the title was changed. 

Clements returned to his local Radio 
Shack dealer, who refused to take back 
the program. Since then he has written to 
Tandy, but has received no response. 

According to Juge at Tandy, " It seems 
inconceivable that a store manager 
wouldn't want to take care of his custom
ers." Neither Tandy nor Personal Soft· 
ware has any definite plans to remedy the 
issue. 

Bill Walters, Tandy's consumer infor
mation manager, said that complaints 
"will be dealt with on an individual basis." 
Customers should first go to Radio Shack 
franchises. If they are still dissatisfied, 
they should direct their complaint to 
customer service at Tandy/Radio Shack in 
Fort Worth. 

Walters cal led the incident " unfor
tunate," and added, "What has happened 
here will not happen again." • 

by Chris Crocker 
80 Staff 
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Time Trek/Space Warp Screen Display 
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Motorola Color Chip Comes to Tandy 


Radio Shack's TRS-80 Color Computer 
represents a significant change from 

the precedent set with the TRS-80 Models 
I, II and Ill. Not so much from the color per 
se, nor the high-resolution graphics op
tion- not even the availability of pre-pro
grammed ROMpaks. 

The most important difference lies in 
the heart of the machine; the micropro
cessor itself. Unlike previous Radio Shack 
microcomputers which used Zilog's Z-80 
chip, the Color Computer uses a Motorola 
6809 as its MPU. 

Long History 

The 6809 has a family tree which 
stretches back almost to the dark ages of 
microprocessors. 1974 was the year in 
which its grandfather, the 6800 appeared. 
This chip was revolutionary at the time 
and has appeared in many useful micro
computer designs. The fledgling 6809 
then evolved by way of the 6801 and 6802, 
which could be described more as cous
ins than father and son. 

Finally, in December 1978, the6809was 
born, and has apparently been under-util
ized since then. This situation was prob
ably brought about by the immense suc
cess of the Z-80, which appeared to tram
ple a lot of competitive chips into the dust. 
The TRS-80 has done a lot towards pro
moting the Z-80 as the powerful chip that 
it is. The TRS-80 Color Computer is now 
likely to do the same with the 6809. 

The 6809 Difference 

Motorola's 6809 chip differs in a num
ber of ways from the Z-80, and offers ad· 
vantages oriented towards fast · video 
graphics. Not only that, but the chip has a 
powerful instruction set which places it in 
the top of the league of eight-bit proces
sors; it has a repertoire of instructions at 
least as extensive as the Z-80, and in some 
cases, more so. 

The Z-80 is biased towards manipula· 
tion of a large number of internal regis
ters, whereas the 6809 has few registers 
and tends more towards manipulation of 
external RAM. Some spectacular indexed 
addressing modes are available, which 
give the programmer some mainframe 
capabilities. This is one of the features 
which makes it so suitable for video out
put. 

The 6809 has two independent accumu
lators which can be combined as one 
16-bit register and even multiplied togeth· 
er with a single byte opcode. Also avail· 
able are two stacks, and operations which 
can push or pull any or all registers with a 

single instruction. Two index registers are 
available, which can be used In so many 
combinations that It's impossible to de
scribe them without rewriting the Instruc
tion Set Summary. 

Choosing the 6809 

According to Radio Shack's Steve Lein
inger, the chief designer of the Color Com
puter, another reason for choosing the 
6809 over the Z-80 was the fact that it can 
more easily share an address bus. This 
means that if the processor needs to ac
cess video memory, it can do so without 
Interrupting the video scanning circuitry. 
This Is achieved by timing the processor 
and the video so that they never need to 
access memory at the same time. Without 
this feature, quick-changing video graph
ics can be marred by streaks on the 
screen as the video is denied access to 
the video RAM by the higher priority de
mands of the microprocessor. 

In this specialized use of the 6809, other 
external chips perform peripheral opera
tions to achieve optimum video output. 
This explains why the inside of the key
board unit contains only Motorola chips, 
all specially designed to interface with 
each other. 

Few Hints about the Future 

At Motorola, applications engineer Tim 
Ahrens indicates that plenty of support 
for the 6809 will be forthcoming in the 
form of new peripheral chips and memory 
management hardware which will support 
up to two megabytes of RAM. Ahrens says 

there are no immediate plans for any 6809 
offspring. A solid future for the 6809 
seems assured since the Color Computer 
is certain to be successful in its own right. 
But Radio Shack's Leininger was tight-li p
ped about any new plans his company 
might have for the chip.• 

by Jake Commander 
80 Sta ff 

Stockholders' Meeting: 

Kornfeld Retires, 

Stock Split Approved 


At the annual stockholders' meeting, 
Nov. 13, 1980, Tandy Corp. shareholders 
approved an amendment to the certificate 
of incorporation increasing the number of 
authorized shares of common stock from 
40,000,000 shares to 110,000,000 shares. 

The action permits a previously ap
proved two-for-one stock split in the form 
of a dividend. Distribution of the shares 
will be made Dec. 31, 1980, to stockhold· 
ers of record on Nov. 30, 1980. 

Stockholders were also informed of 
changes in the company's management 
structure. At the Tokyo Board of Directors 
meeting held in October, John V. Roach 
was elected president and chief operating 
officer of Tandy. Roach, who has been 
with Tandy since 1967, replaces Lewis F. 
Kornfeld, who has chosen to ret ire when 
he becomes 65 years old June 30, 1981. 
Kornfeld will remain on the board of direc
tors. • 
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Bank on the Color Computer in Knoxville 


Switch on your brand new TRS-80 Color 
Computer, hook it up to Ma Bell, and 

check your bank account balance, pay 
your bills, apply for a loan, then prepare 
your income tax statement. When you're 
done with your f inancial business, read 
the news and check up on your stocks. 
Finally, leave a message for a friend in the 
next town, and read your own mail. Busi
ness over, play a game or get down to 
some serious programming. 

If you live in Tennessee and do your 
banking through the United American 
Bank (UAB) in Knoxville, all this will be 
possible shortly after Christmas. Four 
hundred volunteer UAB customers will be 
outfitted with new Color Computers from 
Radio Shack by the holidays. The comput
ers use an intelligent keyboard which 
plugs into their own tv and telephone. 
Each keyboard will be equipped with a 
specially installed security ROM pack to 
ensure secure bankir.g facilities. The com
puter is otherwise no different from any 
other computer sold by Radio Shack. 

For a monthly service charge, UAB's 
customers will be able to use the comput· 
er-banking, bookkeeping and tax services 
provided by UAB, and electronic mail and 
news services provided by CompuServe. 

UAB was the first bank chosen to imple
ment this new service by Radio Shack, 
CompuServe, and the United American 
Service Corporation (UASC)-the three 

companies joined in the venture. (UASC is 
a corporation founded by the UAB and 11 
other banks in the southeast, to perform 
marketing and futu re trends research, etc. 
None of the member banks owns more 
than 19 percent of the corporation. The 
UASC currently holds contracts with ap
proximately 30 other banks in the south· 
east for marketing research services.) 

The UASC foresees another 20,000 
bank customers nationwide becoming in
volved in this service by the end of 1981. 
That's a lot of bucks for the investors-no 
matter how you count them. 

Security ROM Pack 

Customers may acquire their new Color 
Computers in various ways, each bank 
branch offering its own terms and condi
tions. Outright purchase and an install · 
ment plan will be most widely used, with 
some key customers leasing the equip· 
ment. In any event, clearance from the 
bank is necessary in order to receive 
equipment wi th the security ROM pack. 

For the time being, only the specially 
designed Color Computers, with the secu
rity ROM pack, will be used. USAC is con
cerned about security of its banking ser
vices, and is effectively eliminating cur
rent micro owners who do not wish to buy 
the special Color Computer. Sudman has 
suggested that this decision may be reas
sessed and modified sometime in the tu

ture, but not soon. The security problem 
must be dealt with first. 

The UAB is introducing its project in 
three phases of increasing services, in 
order to allow customers to become ac
quainted with a home computer system 
and gain skills in BASIC. Tom Sudman, 
executive vice president of UAB and vice 
president of UASC, believes that most of 
the 400 customers beginning this service 
have no prior contact with personal com
puters. 

When the announcement was made 
that the UAB was instituting its home 
banking service in January, customer de
mand for micros greatly exceeded the 
number Radio Shack could immediately 
produce. 

There have recently been several trial 
runs of computer banking services con
ducted by various banks and other corpo
rations. These are primarily short-run proj
ects designed to determine the public's in
terest in this sort of service. Tests of this 
kind are currently being conducted in 
California, New York, Ohio, Florida and 
elsewhere, and generally attempt to in
volve a statistical cross-section of the 
consumer public. The service instituted by 
UAB in Tennesse is not a trial run. It's the 
real thing-the 21st century has arrived 
early in Tennessee. • 

by Debra Marshall 
80 Staff 

Will Electronic News Reshape the News Business? 


Rich Baker, publicity director for Com
puServe, Columbus, OH says that the 

customer feedback through the Compu
Serve Information Network indicates that 
electronic news and mail are the most 
popular features of their micro network. 
By and large, electronic news seems to be 
the rage of the electronic communica
tions networks. Noel Tyl at The Source, 
McLean, VA says that subscriber re
sponse to their UPI wire capsul ized 
stories is " phenomenal" and beats in
terest in anything else on their net. Knight
Ridder Newspapers, Coral Gables, FL is 
experimenting with consumer response to 
electronic news in a joint venture with 
AT&T. They haven't begun to tally the 
viewer response of the s ix-month project 
yet, but it looks positive, according to 
John Woolley. Qube, Columbus, OH, and 
other two-way cable TV stations are also 
getting into the act. 

While micro hobbyists may consider 
electronic news a pleasant diversion, 

members of The Newspaper Guild and 
many newspaper publishers are taking a 
more serious look at its implications. 

As Associated Press President Keith 
Fuller has said, there are two views on 
electronic news: " One, that electronic de
livery is the future knocking at the door, 
and the other that electronic delivery to 
the home is a disaster hunting a victim." 

Evidently the Twin Cities Newspaper 
Guild No. 2 leans toward " a disaster hunt
ing a victim" in its appraisal. Sept. 13, 
1980 they began a 26 day strike against 
the Minneapolis Star and Tribune, which 
are scheduled to begin electonic publica
tion through the CompuServe network in 
the spring. It was the first strike in the na
tion related to electronic news. 

Carriers sought gurantees that they will 
not lose their positions as a result of elec
tronic delivery. Editors and writers sought 
to maintain editorial control over the 
material transmitted electronically and to 
receive residuals for its distribution. 

The executive committee of The News
paper Guild met in Washington, D.C. in 
October, following the Minneapolis strike, 
to discuss electronic news. Dick Ramsey, 
executive secretary, explained the Guild's 
need to assess their "bargaining power to 
meet the challenges" of job protection, 
editorial jurisdiction and compensation. 
In a policy statement The Guild recog
nized the importance of electronic publi
cation " to industry employers" and hoped 
the industry would recognize the " justi
fiable and legitimate concerns of its 
employees." The policy statement recom
mended that protective clauses be includ
ed in all local Guild contracts. 

Not for Profit 

At CompuServe, Baker contends that 
newspapers are not experimenting with 
electronic news for profit-yet. Donald 
Dwight, publisher of the Minneapolis Star 
and Tribune, explains that his news-

Continues top. 56 
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We've taken artistic license with our illustration in order to make a point: 

MYCHESS is the most powerful microcomputer chess program on the marl<et, 
bar none. 

Proof? All you want and then some. For example, MYCHESS was the winner of 
the "Fifth West Coast Computer Fair". At the 'Third World 'computer Chess 
Championship" in Linz, Austria, it was the highest finishing micro ... in addition to 
winning the special Blitz Tournament ( 5 to 1) against six top players. Add to this Its 
USCF rating of 1565, and you know you're dealing with the King of the Hill. 

You'll find MYCHESS is the perfect companion or opponent whetheryou're an 
advanced player, or starting your first game. For it lets you set the difficulty of the 
game from level I to 9 . And, you can change levels of play as you go ... or even 
change sides. Want to set time limits for moves? MYCHESS can do it. Want to save 
a game for later? MYCHESS will store up to 6 games. And, for added interest, it will 
even predict the upcoming line of play. 

Ifyou're a player, you'll appreciate the MYCHESS challenge. lfyou'rea beginner, 
you'll enjoy learning from a master. Elther way, when it comes to superior chess, 
make your move ... to MYCHESS. Available for the TRS-80* with 32K, for $34.95 
lnduding disk, documentation and backing by Programma International. Apple** 
version coming soon. 

Can you beat 

MYCHESS 

.... 21 



Model I-Keyboard Only-Discontinued 

When Radio Shack's president Lewis 

Kornfeld returned from his October 
business trip to Japan, 80 had one point 
blank question for him: Has the Model I 
been discontinued? 

The rumor was already in the press and 
running all through the industry. Fran
chisers called the magazine to say they 
couldn't get stock, while the managers of 
the regional warehouses assured us that 
Model I was still rolling off the delivery 
trucks. In Fort Worth, the company execu
tives unanimously deferred the question 
to Kornfeld, who was happily in the Orient. 

"The truth is simple," Lewis Kornfeld 
said, then listed three points: 1) The Model 
I CPU-keyboard unit, and that unit only, is 
going out of production in this country 
whenever the parts in stock run out. The 
timing is likely to coincide with the new 
year. 2) The company will continue to pro
duce other Model I items, such as the ex
pansion interfaces, disk drives, etc. 3) 
"And the company will support those 
items ad infinitum." 

Kornfeld explains that, "Warehouse 
and marketing space for the Model I will 
be taken up by the Model Ill and the Color 
Computer." 

Education Market 

Continued from p. 50 

ing sources (Title I, Title IV, etc.), proposal 
writing and follow-up activity after a grant 
has been awarded. An appendix of state 
education agencies is also included. 

He is currently at work on another, more 
specific, funding guide for Tandy, the em
phasis of which will be step-by-step proce
dures required of small and medium-size 
institutions to win grants. His new booklet 
will also discuss the requirements of such 
competitive funding structures as Title 
VII. 

He told 80 Microcomputing, " The mon
ey will be there no matter what the nation
al political climate, all you have to do is 
know how to go about getting it." In Jack
son's opinion, grant writing is an unknown 
art in much of the education community. 
He hopes his funding guides will remove 
some of the mystery which surrounds the 
process. 

Marketing Strategy 

Bill Gattis, educational products man
ager for Tandy, sums up Tandy's current 
involvement with the education market by 

Model Ill, the Successor 

The Model 111, of course, has been hail· 
ed as an enhanced Model I, and marketed 
in part as its sequel. The $699 price tag for 
the bare bones Model 111 is $200 more than 
the tag for its predecessor. Dennis Kltsz, a 
frequent contributor and columnist in 80, 
points out that Radio Shack has "cor
rected virtually every flaw" of the original 
machine. Considering inflation, he feels 
the price is right. 

However, there are some problems ap
parent with software compatibility be
tween the two machines. Problems have 
resulted from redistribution Qf RAM, the 
addition of more 1/0 ports to handle pe
ripherals, and the inclusion of double-den
sity drives. 

While these changes are basically up
grades, the additional 110 ports bollix pro
grams which use assembly language 
routines to access peripherals. Dif
ficulties with the double-density drives 
have arisen because the older drives can
not accommodate data written wi th the 
new equipment. Memory redistribution 
has also resulted in 256 fewer bytes for 
programming. 

saying, "We have undertaken a massive 
courseware development effort and we're 
working with lots of authors on a contract 
basis." He added, " For the present, we 
have no plans to develop any major new 
hardware." He indicated that the Model Ill 
and the Color Computer will be the key
stones of Tandy's educational marketing 
efforts for the next few years. 

It appears that Tandy has interpreted 
the needs of the education market to be 
essentially soft. Having at last developed 
hardware capable of competing with Ap
ple in terms of graphics and Atari in terms 
of unitized construction, Tandy is deter
mined to avoid the pitfall that has en
trapped both these manufacturers: Tandy 
intends to have educational software, and 
lots of it, available to back up their hard
ware. 

The move toward the education market
place may signal a new self image in Fort 
Worth. The TRS-80, no longer viewed as 
just another retail consumer appliance in 
the eyes of its creators, may finally have 
come of age. And, as part of its matura
tion process, it is destined to spend some 
time in school. • 

by Chris Brown 
80 Staff 

No News 

Kornfeld says that there really isn't any 
news in the fact that the Model I CPU-key
board unit is going out of production. He 
feels the move was "pretty obvious" con
sidering the recent Federal Communica
tions Commission restrictions on comput
er radio frequency emissions, the age of 
the Model I (which has been on the market 
for three years), and the introduction of 
the Model Ill. "It's also pretty obvious that 
it will continue in use just like a typewriter 
would." 

"Stopping production is not a surprise 
and not an insult. We haven't issued a 
statement on this whole thing because we 
haven't stopped anything at this point," 
he said in November. 

Nonetheless, it's nice to get a definite 
answer. We can stop speculating on the 
inevitable and move on to closer consider
ation of the Model Ill. • 

by Nancy Robertson 
80 Staff 

Electronic News 
Continued from p. 54 

papers are contracting with CompuServe 
because of " interest in the future. It 
seems to me, it (electronic publication) 
presents an extraordinary challenge with 
lots of opportunity for both success and 
failure. " 

Dwight explains that as a publisher, he 
faces " high fixed costs" for the labor of 
delivery and for paper, among other 
things. It's possible that with electronic 
publication some of these costs can be 
eliminated, in his opinion. " People seem 
to think it's all going to happen tomor
row," he said. But he believes the change 
will be a long time coming. 

Dwight does not believe that computer
ized delivery of news and other informa
tion will completely eclipse newspapers 
for quite a long time, if at all. 

" It's a question of assimilation. The 
great advantage of electronic networks 
and computers is that they can sort and 
make available almost infinite amounts of 
information-but people can't assimilate 
it all. I believe people will still be willing to 
pay for editors and publishers to sort 
through it all and present them with the 
news." 

But what do you foresee? You 're wired. 
Do you still subscribe to your local paper? 
Wou ld you like to subscribe to 80 through 
your favorite computer net someday?• 
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A Message 
from the President 

We are pleased to introduce you 
to PROGRAMS UNLIMITED, the Soft
ware Source, offering home com
puter hobbyists a gallery of games, 
utility programs, business software 
and micro-computer hardware for 
today's leading systems. 

PROGRAMS UNLIMITED's free cat
alog contains our initial selection 
of today's most popular software 
and peripherals, as wel l as exclu
sive offerings available only through 
"The Software Source." 

Our electronic-ordering system, 

using a 24-hour computer bul letin 
board service, gives you access to 
PROGRAMS UNLIMITED day or night. 
Whether you take advantage of this 
rapid order process or choose the 
standard mail-order method, our full 
line of top quality programs comes 
to you with our guarantee! 

PROGRAMS UNLIMITED stores will 
soon be serving you coast to coast. 
At last, TRS-80 enthusiasts will be 
able to see, hearand test hundreds 
of programs from the nation's widest 
selection of software. 

07
Richard Taylor. President. Programs Unlimited 

NOW FEATURING .. . EPSON MX-80-dream printer of the 80's! 
CITY ADVENTURE- life in the Big Apple at its most exciting! 
SUPERHOST-a feature-packed host program! Write for details. 
Plus hundreds of other programs for disk and ca ssette systems! 

~ 1 10 

WRITE FOR YOUR FREE COPY OF THE PROGRAMS UNLIMITED CATALOG! 



NEW PRODUCTS 

Edited by Chris Crocker 

Androids Fight 
In Game Program 

Duel-n-Droids is a new sound and 
graphics game program for the Model I 
Level II TRS-80 from Acorn Software Prod
ucts, Inc. The program features two an
droids that square off against each other 
with swords in both practice and tou rna
ment duels. 

Duel-n-Droids is priced at $14.95 on cas
sette or $20.95 on disk. For more informa
tion, contact Acorn Software Products, 
Inc., 634 North Carolina Ave. SE, Washing
ton, DC 20003. 

Reader Service ,,,, 332 

Narrow and 
Wide-form Printers 

The Microl ine 82 from Okidata is an 
80-column, 80 character per second ma
trix printer. The printer is a bidirectional 
short line seeking unit. Also from Okidata 
is the 136-column Microline 83, which ac
commodates wider forms and prints at 
120 characters per second. 

Prices are available from Okidata Corp., 
111 Gaither Dr., Mt. Laurel , NJ 08054. 

Reader Service ,,,, 163 

Produce Mailing 
Lists with Cassette 

Deluxe Addresser provides business 
mailing list capability for users with a 
single cassette dr ive. The program 
handles the standard four-line address 
with phone and up to eight user-defined 
address f lags. It is also adapted to handle 
the proposed nine-digit zip code as well as 
foreign codes. 

The cassette costs $40 and comes with 
instructions from Harry H. Briley, P.O. Box 
2913, Livermore, CA 94550. 

Reader Service v342 

Acorn Software's Duel-n·Droids 

Model II Word Processing 

Wordbank is a word processing pro
gram for the TRS-80 Model II that allows 
one time or repetitive letter, report, or 
manual writing. Features include 7500 
available document lines, automatic page 
and line numbering, and page contro l. 

The program requires 64K, one disk file 
and a line printer. Wordbank is available 
for $149.95 from Taranto and Assoc., P.O. 
Box 6073, 121 B Paul Dr. , San Rafael , CA 
94903. 

Reader Service v341 

Program Tutors in Spelling 

Words for the Wise is a spelling tutor 
system for elementary school students. 
The program features five spelling activi
ties: Missing Letters, Scrambled Words, 
Match the Letters, Alphabetizing and 
Hang man. Teachers may choose the 
words to be studied, and students are re
warded w ith graphics and sound. 

The Words for the Wise package comes 
with two programs: an activity program/ 
word list generator, and a word list tape of 
1000 words. The package is available for 
TRS-80 Level II , 16K at $14.95 from TYC 
Software, 40 Stuyvesant Manor, Geneseo, 
NY 14454. 

Reader Service .,,349 

Index Lists 
Micro Magazine Info 

A computerized index from Hexagon 
Systems lists technical tips, programs, 
reviews and advertising from Kilobaud 
Microcomputing, 80 Microcomputing, and 
80 US. The index package includes SCAN, 
a program that searches through the in
dex to locate a keyword. 

The package requires a 48K TRS-80 
Model I with two disk drives. The pro
grams, index and manual are available for 
$29 from Hexagon Systems, P.O. Box 397 
Stn. A, Vancouver, B.C. Canada V6C 2N2. 

Reader Service .,,344 

The New Products sect ion is intended to inform our readers of new products on the market. All information in the section i s taken from product releases sent by manufacturers. 
Because of the volume of product releases, we cannot attest to the quality of the products listed. 
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Radio Shack Printer and 
Educational Funding Guide 

Radio Shack's Line Printer IV is a pro
portionally spaced high-density dot 
matrix printer for word processing. The 
printer produces either 80 or 132 fixed
space characters per eight inch line for 
right-justification or tabular information. 
Upper and lowercase letters are available 
in all three printing modes. Subscripts, su
perscripts, boldface and enlarged charac
ters are also provided. Print speed is 50 
characters per second and 22 lines per 
minute. 

Also from Radio Shack is the Federal 
Funding Guide and Proposal Handbook 
for Educators . The handbook, written by 
Dr. Frank Jackson, is a resource guide for 
educators explaining how to locate ex
ternal funding and how to write proposals. 
The guide costs $2.50. Line printer IV 
costs $999. Both are from Tandy/Radio 
Shack, 1800 One Tandy Ctr., Ft. Worth, TX 
76102. 

Reader Service v 327 

Computer 
Opponent Programs 

Monty Plays Monopoly and Monty 
Plays Scrabble are 'computer opponent 
programs designed for use with tradi· 
tional game boards and equipment. Mon
ty is the computerized opponent that 
plays to win according to the official rules. 
The programs have music and animated 
graphics. 

Both programs are available for TRS-80 
Level II. Monty Plays Scrabble is also 
available for CP/M systems. The Monopo
ly version on cassette (16K) costs $24.95 
and on disk costs $27.95 (32K). The Scrab· 
ble version is on disk only at $29.95 (16K). 
For more information contact Ritam 
Corp., P.O. Box 921, Fairfield, IA 52556. 

Reader Service v346 

Printer Modification Kits 

The Lowercase Kit is a hardware kit that 
converts Radio Shack Model I Line Print
ers to upper/lowercase. The kit consists of 
a replacement for the character generator 
chip. Another hardware kit is Motor Con
trol, which turns the printer motor on just 
prior to prin ting and off after printing. 
Motor Control consists of · a PC board 
which mounts on top of a chip. 

Both kits are available from Service 

Radio Shack Line Printer IV 

Technologies, 32 Nightingale Rd., 
Nashua, NH 03062 for $199. The Lower
case Kit alone costs $125, and the Motor 
Control Kit costs $95. 

Reader Service v340 

Machine Language 
Enhancements for Level II 

Bionic BASIC is a library of machine 
language enhancements to TRS-80 Level 
II Disk BASIC from Micro Consultants. 
The Bionic Surgeon, a BASIC program in 
the f irst volume implants Bionic BASIC 
modules in the BASIC/GMO fi le. Volumes 
2 and 3 introduce a BASIC SORT com
mand and a SEARCH and REPLACE com
mand. 

Bion ic BASIC is avai lable for $24.95 per 
volume from Micro Consu ltants, 671 N. D 
Street, San Bernardino, CA 92401. 

Reader Service v347 

Real Estate 
Matching System 

Big Match is a real estate client-match
ing system from Arizona Computer Sys
tems, Inc. The system allows informa
tion to be input from the multiple listing 
books, and matches listings with cus
tomer requests. As new listings become 
available, Big Match matches them to 
previous requests and generates a letter 
to customers. 

No prices were released. For further in
formation, contact Arizona Computer Sys
tems, Inc., P.O. Box 805, Jerome, AZ 
86331. 

Reader Service v348. 

Game Paddles and Sound 

A game package from Electronic Sys
tems includes: two game paddles, inter
face, sof tware, speaker, power supply and 
two games on disk (Pong and Starship 
War). Also included are schematics, a 
user's guide and theory of operation. 

The package (part #7922C) is designed 
for TRS-80 Level II or Disk and costs 
$79.95. It is available from Electronic Sys
tems, P.O. Box 21638, San Jose, CA 95151. 

Reader Service v350 

Construction 
Industry Package 

The Management Information System 
is a six program package for home 
builders and general contractors. The 
complete system contains programs for 
cost estimat ing, job costing, general 
ledger, accounts payable and receivable, 
payroll, and word processing. 

The programs may be purchased sepa
rately and will operate as a system or on a 
stand-alone basis. They are designed for a 
Model II with 64K and require an addi
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tional disk unit and printer. Prices were 
not released. For a demonstration disk 
($10 refundable), contact Construction 
Data Control, Inc., 1330 Healey Bldg., 
At lanta, GA 30303. 

Reader Service .,,, 336 

Manage Church Donations 

Church Donations is a nine program 
package designed to facilitate counting, 
storing, recording and reporting of offer
ings made to a church. The package will 
handle accounts of a church with a con· 
gregation of up to 1,000. 

Church Donations requires a TRS-80 
Model I Level II w ith 48K and two disk 
drives. NEWDOS + is the recommended 
operating system. No prices were re
leased from Custom Data, P.O. Box 1066, 
Alamogordo, NM 88310. 

Reader Service .,,,335 

Drawing and 
Multiplication Programs 

Sketch-A-Sound lets t he user draw pic
tures while making music. The program 
allows noncontinuous lines and error
correction, and pictures can be stored and 
retrieved on cassette or disk. Mui-Ti· 
Sound is a multiplication drill program de
signed for fourth to eighth grade students 
that includes games and sound. 

Both programs are for Model I and re
quire 16K Level II or 32K DOS. Each pro
gram is available on cassette for $14.95. 
Both are available on disk for $24.95 from 
The Innovative Penguin, 2320 Hampton 
Dr. , Harvey, LA 70058. 

Reader Service .,,,161 

Stock Management Aid 

Stockpak, a four-diskette package from 
Standard and Poor's Corp., allows a user 
to manage a stock portfolio of up to 100 
securities with as many as 30 transac
tions on each issue. The package will also 
analyze 900 New York and American ex
change and over-the-counter common 
stocks, and generate reports to guide in
vestment dec isions. 

Stockpak costs $49.95 at Radio Shack 
outlets. An annual subscription rate to the 
monthly update service is $200. For more 
information, contact Tandy/Radio Shack, 
1800 One Tandy Ctr., Ft. Worth, TX 76102. 

Reader Service .,,,337 

Voltector Multibus Strip 

Safeguard Against 
Powerline Transients 

The Voltector Mulitbus Strip from 
Pilgrim Electric Co. is designed to elimi
nate such interference problems as power 
on-off t ransients and disk drive errors 
from printer solenoids. 

The Voltector strips are rated at 15 
Amps, 125 V ac, 60 Hz and are avai lable 
with six, eight, ten or twelve receptac les. 
Prices range from $79.50 to $122. For more 
information, contact Pilgrim Electric Co., 
29 Cain Dr., Plainview, NY 11803. 

Reader Service .,,,325 

Language-free 
Data Management 

A data management system from Life
boat Assoc. provides customized ac
count ing systems including payables, re
ceivables, inventory control and order 
entry. The Configurable Business System 
(CBS Version 1.1) may be set up without 
using any programming language, ac
cording to Lifeboat. 

CBS requires a 48K CP/M compatible 
system. A disk system with at least 200K 
of mass storage is recommended, and no 
support languages are required. CBS ver
sion 1.1 is available on most disk formats 
for $395 with $25 for updates. Documenta
tion alone costs $40 from Lifeboat Assoc., 
1651 Third Ave., New York, NY 10028. 

Reader Service ""162 

Retaining Wall 
Design Program 

RETWALL-1 is a retaining wall design 
program for structural engineers using 
the TRS-80 Model I. The program aids in 
the design of either block walls or con

crete walls with parallel or tapered sides. 
RETWALL also com putes masonry 
stresses for concrete block walls. 

RETWALL-1 costs $125. For more infor
mation, contact Disco Tech, Morton Tech
nologies, Inc., P.O. Box 11129, Santa 
Rosa, CA 95406. 

Reader Service .,,, 164 

Cash Register Software 

TRS-POS is a program allowing a 
TRS-80 Level II to operate as a point of 
sale terminal. The package features 
Engl ish operator prompts and error 
messages, an electronic memo pad and a 
tracking system for sales commissions 
and inventory. 

The 16K TRS-POS system allows 50 
user-definable departments. The 32K sys
tem allows 110 departments. Prices are 
available from Computer Consultants, 
POS Software Dept., 310-312 Hoyt St. , 
Dunkirk, NY 14048. 

Reader Service ""168 

Stand-alone 
Machine Language Utility 

Super Utility is a stand-alone machine 
language program occupying 24K of 
memory. It has its own 1/0 routines and 
does not use ROM or DOS calls. The pro
gram includes util ities such as Zap, which 
allows the user to read or modify data, 
whether or not the disk is protected. The 
screen readout displays normally in hex or 
ASCII. 

Also included are the Purge, Format, 
Disk Copy, Tape Copy, Disk Repair, and 
Memory Utili t ies. Super Ut ility is available 
for $52.45 from A.M. Electonics, Inc., 3366 
Washtenaw Ave., Ann Arbor, Ml 48104. 

Reader Service .,,,329 

System Updates Inventory 

The Mayflower TRS-80 Point of Sale 
System acts as an electonic cash register 
that updates inventory with each sale. It is 
designed for small retail stores, and has a 
bui lt-in report generator that sorts and 
sums inventory data. The user can design 
reports to fi t individual needs. 

The TRS-80 Point of Sale System runs 
on a 48K Model I with one disk drive and a 
Model II printer. The system costs $398 
and is available from Mayflower Comput
er Co., P.O. Box 496, Naperville, IL 60566. 

Reader Service .,,, 328 
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VR DATA'S DATA BASE 

MANAGEMENT SYSTEM 


for TRS-80™ 

WALOS II 
Industry proven applications: 

• Inventory 
• Customer Files 
• Mailing Lists 
• Sales Records 
• Student and Administrative Records 

WALOS II is in use today by major 
businesses throughout the United States. 

WALOS II is a complete data base 
management system designed exclusively 
for the TRS-80 Model I and 11 . 

It includes the most widely requested 
features formatted for easy and maximum 
use. 

Model I, Ill $149.95 Model II $299.95 

WALOS II is easily customized for specific 
needs and applications by even the most 
unsophisticated user, while still maintaining 
the capabilities of more complex data base 
systems. 

VR DATA'S Data Base is fully self prompting 
and requires no knowledge of computer 
language or programming. Files and options 
are created using ordinary English . 

WALOS II is forgiving. Numerous error
correcting and recovery procedures make it 
vi rtually impossible to "mess things up." 

Self teaching. A special program provides 
on-screen instruction that supplements the 
written documentation. 

LETTER QUALITY 

UNDER $2200 


from VR DATA 
EPA 250 features: 

• DIABLO® wheels and supplies 
• Letter Quality 
• 25 cps, Rapid Seeking, Bi-Directional 
• 45 cps optional 
• Parallel Interface, Serial optional 
• Tractors available 
• RS-232 optional 

VR DATA'S EPA 250"* Daisy Wheel Printer is 
designed to fill a distinct gap in the 
peripheral marketplace. A speed of 25 
characters per second and it's low price 
make it the ideal choice for todays system 
designer interested in achieving superior 
price/ performance ratios. 

The EPA 250 produces letter quality printing 
on 3 sharp copies and will accept up to 
14V2" paper. 

The easy plug-in compatibility of the EPA 
250 and its outstanding print performance 
continue VR DATA'S tradition of providing 
reliable peripheral equipment to systems 
users the world over. 

VR DATA'S EPA 250 sells for $2195. and 
includes a one year limited warranty. 

'Electronic Printing Ability up to 250 word per minute. 

For more information, call toll free 
(1) 800-345-8102, in Pennsylvania (215) 461-5300 
or write VR DATA, 777 Henderson Boulevard, Folcroft, PA 19032 
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Epson MX-80 Printer 

MX-80 Has 
Disposable Print Head 

The MX-80 is an 80-column dot matrix 
printer with a disposable print head. The 
printer operates in up to 12 print modes, 
and uses multi-strike and multi-pass 
techniques. The MX-80 prints bidirec
tionally at 80 characters per second. 

The printer costs $645. Replacement 
print heads cost $28. The MX-80 is avail
able from Epson America, Inc., 23844 
Hawthorne Blvd., Torrance, CA 90505. 

Reader Service .,..333 

Disk Drive Repair 

All Systems Go is a repair service for 
TRS-80 compatible disk drives, including 
Parasitic Maxidisk eight-inch drives. 

The cost for repair of drives is $35 plus 
parts. Shipping costs two dollars. For 
more information, contact All Systems 
Go, 8266 Tansy Dr. , Orlando, FL 32811 . 

Reader Service .,.. 167 

Communicate 	 and one drive and will sort a file with up to Level II Word Processor 
32,767 logical records. A separate utility,With Mainframes 
SEEFILE, is included for dumping of data 

The GB Assoc. Word Processor oper
files to screen or printer. SORTFILE costs 

ates specifically on the TRS-80 Level IIThe Remote Batch Terminal Emulator $23.95 on disk or $19.95 on cassette. For 
(16K) and Centronics 730 series (Radio (RBTE) is a program enabling Z80 micro	 more information, contact Software Effi
Shack Line Printer II) printers. The procomputers to transfer data files to and 	 ciency, 7800 Stanford Ave., St. Louis, MO 
gram can be adapted with some BASIC from mainframe computers or other 	 63130. 
programming for other printers. The Word remote batch terminals, using bisynchro Reader Service .,..334 
Processor has the same editing capabilitynous protocol. According to Winterhalter 
as the Level II, as well as uppercase/lowerand Assoc ., data rates of up to 19.2K baud 
case printout, and adjustable line length. may be achieved with this product. The 	 Load Machine The program is on cassette for $35 andRBTE operates under CP/M and several Language in BASIC does not require disk. For more informaother operating systems. 
tion, contact GB Assoc., P.O. Box 3322, The price is $500 for a single-use li


SYSTEM to BASIC is a utility package Granada Hills, CA 91344.
cense. The Operator Manual is $25 and 
designed to convert machine language Reader Service .,.. 166.the Programmer Manual costs $15. RBTE 

is available from Winterhalter and Assoc ., code into code that can be loaded and 
stored from BASIC. The program is deInc., 3825 Zeeb Rd. , Dexter, Ml 48130. 
signed to bridge the gap between ediReader Service v331 Disk Editor Assembler 
tor/assembler and BASIC. 

Included with SYSTEM to BASIC is 
FASTLOADER, a machine language pro EDAS 3.4 is a text editor/assembler forSort Utility Uses 
gram placed in memory from BASIC. This 	 TRS-80 Models I and Ill. The editorAssembler Routines program takes machine code out of the provides text editing fac ilities for the mod
data item list and rapidly places the ma ification of alphanumeric files in RAM. 

SORTFILE is a BASIC sort utility for the chine code into the proper memory loca Command syntax is identical to the 
TRS-80 Model I or Ill that uses assembler tion for execution. BASIC editor. The assembler portion of 
routines. It sorts random disk files under The program is available for Model I, EDAS facilitates the translation of Z-80 
TRSDOS 2.2, 2.3 or other operating sys Level II BASIC or disk users with 16K. symbolic language from RAM or disk into 
tems compatible with Radio Shack's Disk SYSTEM to BASIC costs $19.95 for cas machine executable code. 
BASIC. According to Software Efficiency, sette and $24.95 for disk and is available EDAS 3.4 is available for $82 from 
a file of 250 records of 64 bytes each can from J.F. Consulting, 74-355 Buttonwood, MISOSYS, 5904 Edgehill Drive, Alexan
be sorted in 10 to 12 seconds. Palm Desert , CA 92260. dria, VA 22303. 

SORTFILE requires a minimum of 16K 	 Reader Service v326 Reader Service v 160 
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FEATURES INCLUDE: COOSOL DATA LOGGER IMPACT PRINTER 
• Uses Standard Typewriter Ribbon 
• Micro Processor Controlled 
• Can Operate Continuously-

No Thermal Problems (Has an all metal 
print head) 

• 5 x 7 to Larger 10 x 7 and Larger 10 x 14 
Dot Matrix Character Generator 

• Standard 96 ASCII Character Font 
• Upper and Lower Case Printing 
• Up to 88 Characters Per Line 
• Single Line Print Rate Is 160 CPS 
• Average Print Rate Is 60 CPS For Ten 

Lines 
• Graphics Capabi lity With Extended 

Character Modes 
• Prog rammable With 32 System Level 

Software Commands 
• Standard Parallel and Serial Interface 
• Software and Hardware Reset Interface 
• Software Line Counting For Paging 
• Baud rate Select From 110 to 9600 
• Manual Paper Advance 
• Manual Selftest and Reset 
• Adjustable Tractor Width From 1 to 9V2 

Inches 
• Interfaces with Apple, Atari, OSI , Tl., 

TRS-80 and the List Goes On 

v78 
$495 Kit, 101 B-SOKE $545 Assembled & Tested 1018-SOE 

COOSOL, INC. P.O. BOX 743, ANAHEIM, CA 92805 (714) 545-2216 7 Days a Week 
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------------------------------
A MA.JCtR 
INVITE~3 

NEW YCtRI< BAN•< 
YC•IJ TCt BANI< AT 

..• BY Personal Compu ter 
HC•ME 

Our s ys t e m talks with Yo urs. A Pro9ram diske tte Provi des 
acce s s t o the bank for: 

account transfers 
balance in"lui r Y 
r eco r·d keePin9 

Softwa re re"tuires 48K by t es of memor y and o ne disk drive . 
Th i s i s a Pilot Pro9ram. For more information , Pleas e terminate 
this messa9e by sendin9 in the fo rm below. 

NAME---------------------------------- ------------------------

ADDRESS-------------------------- CITY ______ __STATE_____ ZIP_____ 

TELEPHONE NO. --------------- - - -·- -Name and t YPe of system__________________________ 

Do vou ha ve communicat ions caPabil itv?______ 
If not, are v ou Plannin9 for it?_______ 

MAI L FORM TO: Home Bankin9 Svstem 
P.O. Bo x 721 
Radio City Station-- New York, New York 10 10 1 vn----- -------------------- - ----- - ---
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The MICROCONDUCTORTM 

the ultimate 
database manager 
for your TRS-80® 

- ' 

ENGINEER 

Compose Any Software Program 
By simply answering the questions. 

YOU Describe the file layouts 
YOU Specify the print formats 

YOU Design the update functions. 
The CONDUCTOR DOES THE WOP.Kl!! r;::;,,,r====~('}d' 

TEACHER 

The MICROCONDUCTOR'" directs your computer to 
compose. organize and summarize all information you 
need to solve your software and business problems. 

With The MICROCONDUCTOR '".your com purer will 
be able to compose any record-l~eeping software you 
need. In the office. The MICROCONDUCTOR'" con help 
with anything from accounts receivable to property 
management. You'll find that TheMJCROCONDUCTOR'" 
is ideal for the shop too. Let it tol~e core ofyour inventory 
records, soles analysis. price lists. and more. 

The MICROCONDUCTOR ' " is nor just a fi le manager 
but a true Doto Oose Management System suitable for 
both the novice and professional users. 
Some of the modules of this masterpiece ore: 


DATA FILE-One step file creation. Justset it. and forget it. 


TRS-80® Model I ................ ... .......... S249 


MAINT. 

SORT 

UPDATE-

Manipulate your data files with ease; odd. 
delete. modify, scan. relocate. and more. 
Sort any number of fields, in any sequence. 
ascending or descending order. 
Single or dual fi le report and update utility 

Introductory Prices 

TR.s-80® Model 11 . . . .. .. . . . . .. . . . .. . . .. . . . ... s399 

The MICROCONDUCTOR'" is power or your fingertips! 
Power to set up. maintain. sort. report. and update data 
filesatwhim. Just imagine: with the MICROCONDUCTOR'". 
you con establish a custom moiling list system in JO 
minutes. accounts receivable in 2 hours. a complete 
business system in only a few worl~ing days. Never 
before hos your computer been g iven such power! 

DATA FILES-No limit on the number of records a file 
con hove. 

FIELDS-Any type (string, interger, single. double). 
Eight entry modes ( including defaults. 
counting. and suppress). 

REPORTS-Four ways to generate reports. Total nu
meric column(s). Print on any paper in 
any format (statements. labels, ere.). 

SORT-Any field(s) in any combination Ci.e mul
tiple-l~ey sort). Any size fi le. numeric or 
ASCII. Ascending or descending. 

MAINT.- Commond anticipation. Record duplica
tion. Direct access and sequential search. 

UPDATING/ 
MERGING-Add, subtract. multiply, divide fields.Com

bine results from previous calculations. 
Test for any condition and rake action. 
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on add-ons for 

TRS-80® 
Software &Hardware 

NEWDOS80 

Printers 
Cenrronic 779 . . .. .. 11,069 
Close 2 .. .. .. 1649 
Cenrronics 7J7 . . . 1895 
Centronics 702-9 ...11,995 
Malibu . 12.495 

Anadex 9500. 11,549 
Spinwrirer 12,569 
Daisy Wheel . 11,779

*13ARE DRIVES FOR ANY MICROCOMPUTER 
Perrec FD200 . 
Shugorr SA400 
MPI 051 
MPI 091 

128 2 FD250 
.. . 1279 SA/300/ 1301 .. 
... 12 79 052 
.... 1399 092 . 

MICROCOMPlJfER 
TECHNOLOGY 
INCORPORATED "" 

28 

' 359 
1479 

.. . 1349 
1525 

INTRODUCTORY OFFER 
SAVE $300 LIST 1949 

Okidoto 
Microline80 

S639 
Model 82 

S899 
Memory Kit ( 16K) . 
AC Isolator (6 socket) 
Disk Head Cleaner 
Diskettes ( 10) 

. . . 149.00 
. 149.95 

. 119.95 
i30.00

&'-Apparat, Inc. 
800-525-7674 

3304 W. MacArthur 
Order Desk Only 800-554-7222 Santa Ana, CA 92704 

Telex #678401TAB IRIN (714) 979-9923 

ALL PRICES CASH DISCOUNTED 
• FREIGHT FOB FACTORY 

ASK FOR FREE CATALOG 

4401 South Tamarac Parkway 
Denver, CO 8023 7 

(303) 741 -1778 

A new enhanced NEWDOS for the TRS-80® 
The mosr powerfu l Dis l~ Operorrng Sysrem for rhe TRS-80. 

designed for rhe sohp isricored user ond professional programmer 
who demands the ulrimote. 

NEWDOS/ 80 is the p lanned upgrade from NEWDOS 2 .1. 
Some of the feorures ore: 

• 	 New ClASIC commands for files with variable record lengths 
up to 409 S. 

• 	 Mix or march drives. Use JS. 40 or 80 trod~ S" d isl1drives or 
8" disl~ drives, or combo. 

• 	 Securiiy boor-up for BASIC or machine code oppl icorion 
programs. 

• 	 New editing commands. 
• 	 Enhanced P.ENUMber rhot allows relocorion 
• 	 Command chaining. 
• 	 Device handling for rouring ro display and printer 

simulroneously. 
• 	 DFG funcrion: stril~ing of D. F and G l1eys allows user ro enrer 

a mini-DOS without disrurbing progro.m . 
• 	 Comporrble w irh NEWDOS & TRSDOS 
• 	 Machine language Superzop / 80 2.1 uriliries $149 

ad enhanced debug and copy. 

The Microconductor Doto 13ose Manager 

MODEL I $249 MODEL II $399 
Disk Drive Sale! 

Complete w ith ·power supply ond chassis. 

TF-J Shugorr SA400 . 

Perrec FD200. 40 rrocl~ . 

TF-S MPI ClS 1. 40 trod~ . . . .. . .. 

TF-7 M icropolis 77 rrocl1 . 

TDH-1 Dual Sided drive JS rrocl1. 

TF-JM Drive Sys 2 Shugorr 

NEWDOS+ 

40 trocl1 . . . 1110 JS rrocl1 

Assembly Language Pl1g. . 

AJA Clusiness Pl1g. . 


. 

. 

. .. 

The Source . 

Basic Compiler . . . .... . . 

1339 
1379 
1359 
1579 
1469 
1658 

199 
. 199 
1359 
1100 
1195 

FACTORY 

CLEARANCE 


Demo single or dual head MPI 
disl~ drive, complete with Power 
Supply and Chassis. Full warranty. 

$279TF5D 40 TK.. 

TDH-1 D Dual 35 TK $419 
LIMITED QUANTITIES 

NEW FOR TRS-80® 

TF-8 80 TRACK DISK DRIVE 

byMPI 
Double y our capacity. 

Single head mini floppy. 
More than 2001<. byres of 
storage. Complete wi th 
power supply and chassis. 

$639 

@ Registered trademark of Radio Shock 

TF-9 DUAL 80 TRACK DISK 
DRIVE by MPI 

Quadruple your capacity. 
4001<. byres of storage ( lil~e 
having 4-40 tracl~ drives in 
one unit). Complete with 
power supply and chassis 

$789 

Disk Expansion System 
• 	 2 Shugart SA400 TF-J .. 
• 	 1 Two-Drive Coble . 
• 	 1 Expansion Interface J2K .. 
• 1 JS-trocl~ DOS+ . 
TOTAL LIST PP.ICE . 

SPECIAL PRICE ONLY 

. . . 16 7 8 
_126 

. . .. . 1459 
. . 199 

11262 

$1,149 

MOD II 8" Disk System 
• 1 Drive System . . 1949 
• 2 Drive Expansion Sysrem . 11.445 



exatron 
StringyAoppy THE TRS-80 USERS JOURNAL 

Systems 
For the TRS-80 Mod 1,111,& 


The New Color Computer 


STARTER KIT INCLUDES 

• 	 Stringy Floppy 
• 10 Blank Wafers 
• 	 E.S.F.Monitor Pgm. 
• 	 Data 1/0 Program 
• 	 Tutorial Demo Program 
• 	 2 for 1 Bus Connector 
• 	 General Purpose Data Base 

Manager Program 
• 	 Complete Manual 
• 	 Free 1 Year Subscription to 

80-U.S. Journal* 

ALL OF THE ABOVE FOR ONLY 
$299.50 

Free information Package from 
EXATRON 

CALL OUR TOLL FREE 
NUMBER TODAY! 

800-538-8559 
181 Commercial Avenue, Sunnyvale, CA 94086 . 

•ao-U.S.Journal is the the New Communication Channel 
for EXATRON. 

eexatron~~ 
excellence in electronics 

We have a whole NEW look! 

• 	 More Features! 
• 	 More Pages! 
• 	 Business Coverage! 
• 	 More Programs! 
• 	 Slick, Color 

AND 

80-U.S. now carries an exclusive 
section for the E.xatron Stringy 
Floppy User! 

SPECIAL 

To New Subscribers! One Year (6 
issues) of the 80-U.S. Journal for 
just $9.95! 

(That's almost 503 off the regular 
newsstand price) 

This offer is limited, order 
your reduced price sµb
scription TODAY! 

TRS.SO Trademarl< of Tandy Co. 

Sign me up l can't resist at S9.95! 

D Check D Money Order D M/C or Visa 


Card Number .. ............ , ..... Exp Date .. . 


NAME ................. ....... . . . .. ... ... . . 

;_ ADDRESS .. .............................. . . 
: 
~~: CITY.... . ...... . . . ..... STATE..... ZIP. ... . 


Offer good only in the United States •.........................-.. 	 .........., 
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GRAPHICS 

Model I owners, don't be blue 

when you can be cyan, magenta and buff with the Electric Crayon. 


Color by Percom 


Francis S. Kalinowski Operating Modes 
16 N. Alder Drive Table 1 lists the operating
Orlando, FL 32807 characteristics of Electric Cray

on semigraphics and graphics 
modes. Semlgraphics blocks 
and graphics pixels (rectangular 

nee upon a time I faced a groups of dots) are shown in 
dilemma. Shall I keep my their relative shapes and sizes. 

trusty TRS-80? Will I always be A TRS-80 semigraphlcs block is 
satisfied with black and white included for comparison. 
displays? Can I save enough With minimum (1 K) refresh 
cash to trade for a color ma· memory, the Electric Crayon is 
chine? I began to scrimp and operable in four modes. With 6K 
save my pennies for trade-in refresh RAM installed, it can op· 
day. 

Then, along came Percom's Electric Crayon, riding the shiny inne 
cover of 80 Microcomputing. The Crayon said: 'Hook me up between 
a color TV and your TRS-80, and I'll give you color graphics.' With 
more than enough pennies already in my piggy bank, I ordered one. 

Now I key BASIC commands into my TRS-80, it translates and 
sends them to the Electric Crayon, and action graphics appear on a 
color TV screen. Quite a change from the black and white monitor. 

Hookup Requirements 

A TRS-80 must have a Centronics-type parallel printer port 
through which it can send commands to the Electric Crayon. The 
printer port may be on a Radio Shack expansion Interface 26-1140, a 
printer interface cable 26-1411 ,or a Microtek Printer/Memory Expan
sion Module MT-32. Percom has two optional cables for lntercon· 
necting the Electric Crayon with a printer port. 

The Electric Crayon outputs a composite video signal. This signal 
may be applied through a 75-ohm RG591/U coaxial cable directly to a 
color monitor. The video signal may also be applied through an rt 
modulator and an impedance-matching transformer to a color TV 
set's antenna terminals. 

erate in any one of 10 modes. 
Dual-purpose mode 0 provides alphanumeric characters, coarse 

semlgraphics patterns, or a mixture of both. Mode 1 provides a wider 
range of finer semigraphics patterns. Sorry, no alphanumerics, un
less you make them up using the mode's patterns. Pure graphics 
modes 2 through 9 provide gradually f iner resolution displays with 
individually mappable pixels and dots. 

Table 1 block and pixel matrices are defined by TV dot clocks hori· 
zontally and TV field scan lines vertically. Although one field has 
262.5 scan lines, only 192 of them can be mapped in BASIC pro
grams. The remaining 70.5 lines are either blanked (black) or dis
played in a mode's inherent background color. 

Mappable TV screen divisions range from 512 semigraphlcs 
blocks (modes Oand 1) to 49, 152 dots (mode 9). The mode 9 dots may 
be only green or buff on black, but the resolution is eight times finer 
than that of the TRS-80. A simple Sx y command defines the dot to 
be lit. One Hx y n command can light up to 256 dots on a scan line. 

In contrast, the Level II SET (x,y) command defines one of 6144 
distinct video screen points where a 2 x 4-dot pixel may be lit. That's 
one sixth of a TRS-80 semlgraphics block. 
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HOOE BLOCK/PIXEL HIN AVAILABLE COLORS REMARKS(DENSITY) MATRIX RAH llORHAL No. I NVERTED 
Green co This scmigr aphic mode uses 

0 Yellow Cl 8x12-dot blocks divided i n-
Bl ue C2 to four 4x6-dot par ts. The 

Block Red C3 N/A parts can be selecti vely
(XJ2xY16) lK Buff C4 1ft to provide 16 patt er ns 

Cyan cs rangf ng from a 11 parts ex-Part Hagenta C6 tfngufshed to all par ts lit(X64xY32) Orange Cl in any one of eight colors . 
(wi th black border) (See Fig. 1 for patterns.) 

Thi s semigraphic mode is 
Green co Buff 1fke mode 0, except b 1 ocks 

Block Yellow Cl Cyan are divided into six 4x4-dot 
(XJ2xY16) 

Blue C2 Magenta parts. Al so, the parts can 
lK Red CJ Orange be selectively lit to form 

Part 64 patterns (Fig. 1). Each 

(X64xY48) pattern can be 1ft in any 
one of four normal or four 

{with black border) inverted col ors. 

Green co• Buff This graphic mode uses 4x3
2 Yellow Cl Cyan dot elements (or pixels).m lK Blue C2 Hagenta Individual pixels can be 

(X64xY64) Red CJ Orange displayed i n any one of four
CO* f s border and normal or inverted co1 ors.back round color. 

3 Green on Cl* Buff on 
l K black co black These graphic modes use(l28x64) 

~ 
Cl* i s border color . 2xJ-dot pixels. Displayable 

4 Same as Same as co 1 ors depend on avail ab1 e 
2K refresh memory (HIN RAM). 

( 128x64) mode 2. mode 2. 

5 2K Same as Same as These graphic modes use 
( l 28xg6 @ mode J. mode J . 2x2-dot pixels. Displayable 

6 JK Same as Same as colors depend on available 
{128x96) mode 2. mode 2. refresh memory. 

7 JK Same as Same as These graphic modes use 
(128xl 92) mode 3. mode 3. 2xl -dot pixels. 01splayableC!l 

8 6K Same as Same as co 1 ors depend on avail ab 1 e 
(128xlg2) mode 2. mode 2. refresh memory. 

9 This graphic mode provides 
0 6K Same as Same as one dot clock by one TV 

(256xl 92) mode J. mode J . field scan 1 fne resolution. 
Do t s may be green or buff. 

TRS-80 
graphic Whf t e Block matr ix is shown forblock (set ) s ize comparison wi t h thes fze ref. availabl e El ectr ic CrayonN/A N/ABlock Black semfgraphic mode blocks and

(X64xY1 6) (reset) graphic mode pixels.
Part I

( 128x48) 

Table 1. Color Graphics Operating Characteristics 

Graphics Commands 

Table 2 details the eight Electric Crayon commands used in 
BASIC programs for semigraphics and graphics. All commands but 
one are single-letter statements with up to three arguments. How 
much simpler can a set of command statements get? 

I consider ERS and Mn system initialization commands. They nor
mally appear once at the beginning of a program. Cn Is used as 
needed to change color throughout a program. The I command may 
or may not be used more than once. 

Pn works only in semlgraphics modes 0 and1. A semicolon and at 
least one of three mapping commands must follow each Pn. State
ment 12 In Program Listing 1 shows a typical semlgraphlcs com
mand string, display ing a 3 x 3 pattern solid yellow rectangle at the 
center of the display screen. 

You can color the entire TV display screen using mapping com
mands Sx y, Hx y n, and Vx y n, by stringing them, occasionally In
serting a Cn command, and packing them into numbered state
ments. 

"The Crayon said: "Hook me up 
between a color TV and your TRS-80, 

and I'll give you color graphics." 
Deducting seven bytes for LPRINT", you may pack up to 248 

graphics command characters into one statement. A few such 
statements can display a lot of color graphics. 

That's not just simplicity, it's RAM-miserly compactness. After 
all, the TRS-SO's RAM can't gulp characters forever; if you try stuf· 
flng it too much, It burps: "OM ERROR." 

Compare Electric Crayon's programming simplicity and compact
ness with the programming required by currently available color 
microcomputers. The more I do that, the t i_ghter I hug my Electric 
Crayon. 

Three Electric Crayon commands not listed in Table 2 are A 
(ALPHA) and R (REVERSE), used only In programming mode 0alpha
numerics, and LO* (LOAD), used for entering assembly language 
Motorola S1 and S9 data records Into the Electric Crayon's RAM. 

Semlgraphlcs Patterns 

Fig. 1 shows the Electric Crayon's 16 mode Oand 64mode1 semi· 
graphics patterns. You can assemble them to form or draw various 
shapes in the same manner as TRS-80 graphic characters. You can 
also make the shapes move. 

Program Listings 1 and 2 demonstrate all available semlgraphlcs 
patterns. Listing 1 sequentially displays 16 mode O patterns on the 
TV display screen. Corresponding pattern (P) numbers appear on the 
TRS-80's monitor. Each pattern remains displayed about one sec-

BAS IC 
CO~V1ANO 

LETTER(s) 
DEFIN ITION ARGUMENT(s) PURPOSE 

ERS ERASE None Clear refresh RAM and erase 
color video screen. 

Mn MOOE n=mode No. 
0 thru 9 

Sel ect one of 10 operating 
modes. (See Table 1.) 

Cn COLOR n=col or No: 
0 t hru 7 

Sel ec t one of eight colors. 
(See Table I.) 

I INVERT None 

Complement all thedisplayed 
colors ; t hat is , switch from 
norma1 to inverted or back 
to norma1. 

Pn PATTERN n=pattern No. 
0 thru 63 

Select one of 16 mode 0 or 
64 mode 1 semi graph ics pat
terns . (See Fig. 1.) 

Sx y SET 

x=hori zonta 1 
ordinate 

y=vertical 
ordi nate 

Light one pattern , pixel , or 
dot at x-y coordinates . 

Note: 
Using thi s conmand with the 
background color overprin ts 
and erases any contrasting 
color displayed at the x-y 
coordinates . 

Hx y n HORIZONTAL 

x=hori zonta 1 
ordinate 

y =ver ti ca l 
ordinate 

n=number of 
elements 

Starti ng atx -ycoordinates , 
display (n ) patterns, dots, 
or pi xels in the right-hand 
direction. 

Vx y n VERTICAL Same as x y 
n above . 

Starting a t x-y coordinates, 
di spl ay (n) patt erns, dots, 
or pixe l s downward. 

Table 2. Color Graphics Commands 
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"Excluding statement 8 and the 36 delays, 
the program executes in about 18 seconds 
with DEF/NT X, Y; 26 seconds without it." 

,0 Pl PZ Pl P4 PS P6 f>7 P8 P9 P10 Pll P1Z PU PH P1 S 

O•mw ca.OA 

CJ BIX< (OH) CCLO~ MODE 1 

~~~~~~~Cl~~~=~~m 

l'O '1 Pl Pl P~ PS P'6 '1 P8 P9 P10 PH '12 PU PH PIS 

~~~~13~~:i~~~~Q3~~ 
P16 PU P11 P19 PZO P21 P2Z PZl PN PZS P26 P21 PZ8 PH PlO P31 

i~~~~~~~~~El~~~EC~ 
rn rn ~ rn ~ rn m rn m m m m ™ m m m 

i ~ ~ ~ ~ ~ ~ 83 ~ ~ Ei E8 W~=H~~ E§ 
Fig. 1. Semigraphics Patterns 

ond. Listing 2 similarly dlsplays 64 mode 1 patterns. Press the 
TRS-80 BREAK key to stop any pattern. Type and enter CONT to re
sume pattern sequencing. 

Semigraphics Action 

Mode 2 missile launcher program (Listing 3) demonstrates how 
pattern-formed shapes may be moved using action sequences. 
Even-numbered statements make up the operating program. Odd
numbered REMs describe the sequential actions. The program 
shows five missiles being launched at two-second Intervals. 

Fig. 2 shows and Identifies the mode 1 patterns used in the 
demonstration. Statement numbers under pattern groups identify 
the statements which display them. X and Y ordinate numbers along 
the edges of Fig. 2 pinpoint the display screen locations where ac
tions occur. 

Statements 6 and 8 initially display a launcher and a missile. C3 in 
statement 4 specifies orange as the launcher color. C1 , used once in 
statement 8, specifies cyan (a light blue color) for all missiles dis· 
played during program execution. 

x- 27 28 29 -1 x +l -1 x +l 

y MISSILE AT REST
i STATEMENT 8 
56 

57 l , 
58 .i; 

59 I ~ t 
60 

61 

62 2 3 
4=ABOUT 1 SECOND 

DELAY TIMING 

MISSILE ASCENT SUBROUTINE 
STATEMENT 12 STATEMENT 14 

t 
·' 

2 3 3 
1 2 

t r 
X-Y COORD REF X-Y COORO REF 

Fig. 3. Mode 2 Graphics Action 
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Statements 12, 14, and 16 make up a missile ascent subroutine. 
This subroutine raises the missile one vertical (Y) division in three 
climb increments. Fourteen successive loops through the 
subroutine raise the missile to the TV screen's top edge. From that 
point, six pattern group changes progressively move the missile off 
the display screen. 

Throughout the missile ascent subroutine, pattern X,Y location 
points are defined with respect to coordinate reference block X = 15 
Y = 13 (Fig. 2). The cllmb increment command segments in State
ment 12, for example, are derived as follows: 

Pattern P24, located in column X = 15 but two positions below line 
Y = 13, requires "P24;S";X;Y + 2;. The TRS-80 translates this com
mand segment to P24;S 15 15 for the Electric Crayon. 

Pattern PB, located one position to the right of column X = 15 and 
two positions below line Y = 13, requires " P8;S";X + 1;Y+2;. This 
segment goes out as P8;S 16 15. 

Pattern P21, located in column X = 15 but one position be· 
low line Y = 13, requ ires "P21;S";X;Y+1 ;. This segment goes 

" 
.. 

X U 1• t 16 I~ 1• I I• tS, I I:-·1~·-1__ 1 '.,"~"'. ''.i~··i. -. 
P24 PS P32 P32 PO PO 

' 
P24 PS P32 P32 PO PO 

STATEHEHT 22 STATEllEl!T 24 STATEHEl!T 26 STATEHtHT 2S STATEHtl!T 30 STATEllEHT 32 

X·Y 

:x01sVREF Pl PS , •••, COORD Ii •:r•u:JlP21 P21 P22 P2 

:~~p~ - :~ P~2- - p~ ~-
STATEHt l!T 6 STATEHEHT S STATEHtHT 12 STATEHEHT 14 STATEHtNT 16 

INITIAL SCEHE MISS I LE ASCEHT SUSROUTIN( 
U 14 I) l l u .. I) 1• 

Fig. 2. Mode 1 Semlgraphics Action 

out as P21;S 15 14. 

Statement 18 decrements Y to Y = 12, raising the coordinates 
reference block one line. Statement 20 keeps returning display con
trol to the missile ascent subroutine until the missile reaches the TV 
screen's top edge. 

Statement 34 keeps track of the missiles fired. About one second 
after a count increment, statement 38 checks whether or not five 
missiles have been fired. If not, GOTOS sends display control to 
statement 8. That jump starts another misslle display and launch 
routine. 

In statement 2, MC=0 returns the missile count to zero upon pro
gram start. DEFINT X,Y speeds up the TRS-80's X,Y coordinate cal
culations during missile ascent. Excluding statement 8 and the 36 
delays, the program executes In about 18 seconds with DEFINT X,Y; 
26 seconds without it. DEFINT (with all integers used) should be in
cluded in every action graphics program. 

I 



Semi Versus Pure Graphics 

The mode 1 missile launcher program (Program Listing 3) shows 
action by changing semlgraphlcs patterns. Sequential pattern 
groups advance (raise) a missile and erase (replace background col· 
or) behind it at the same time. The advance and erase functions 
must be programmed separately in a pure graphics mode. 

A comparable pure graphics program (Listing 4) shows how com
mand requirements and display results differ. Corresponding 
number statements Jn both listings do similar things (see REM's). 
Fig. 3 identifies missile display, advance, and erase actions. 
Numbers within pixel divisions identify sequential command 
segments in program statements 8, 12, and 14. 

First, one Vx y n and two Sx y commands display a cyan missile at 
rest. The fourth segment holds the missile in place about one sec· 
ond. H1961 merely overprints the buff background with 61 buff pix· 
els. That's easier and thriftier than using a TRS-80 FOR 
T=OT0440:NEXT command to Insert a delay. 

Then, three Sx y commands add cyan pixels above the missile 
nose and two tall fins. 

Finally, three Sx y commands erase the unmoving cyan pixels be
low the advanced missile. Each command overprints a cyan pixel 
with buff. 

Fifty-nine loops through the two-statement ascent subroutine 
place the X, Y coordinates at line Y = 3. 

Oops! Did I just st ick the missile's nose two pixels through the 
ceiling? Nope, not really. In this case, decrementing the X,Y point 
below five starts folding the missile down onto Itself. Y = 3 folds the 
missile nose two pixels below the TV screen's top edge. That leaves 
less missile to move off the screen. (To see the fold-down action, 
change statement 20 to IF Y>Y - 3 GOTO 12. The change sends the 
first missile crashing down to the baseline. It also puts the program 
in an endless loop, trying to reach Y - 3. Press the BREAK key to exit 
the loop.) 

Statement 22 gets the missile off the display screen in four moves 

1 ' THIS PROGRAM SEQUENTIALLY 
DISPLAYS YELLOW MODE 0 PO 
THRU PlS PATTERNS WITHIN 
A GREEN FRAME . IT ALSO 
DISPLAYS PATTERN NUMBERS 
ON THE TRS- 80 MONITOR. 

3 I 

8 CLS : Z=O 
10 LPRINT" ERS ; MO ; ERS ; CO 
12 LPRINT" Pl5 ; Hl4 6 3 ; Hl4 7 

3;Hl4 8 3 

14 PRINT CHR$ (23): GOT020 

16 LPRINT"Cl ;P"; Z; "SlS 7 

18 PRINT@472 ,"P"; Z: Z=Z+l 

20 FOR T=OT0499 : NEXT 

22 IF Z<lS GOTOl'G 

24 LPRINT"CO;PlS ; SlS 7 

26 PRINT@472 I "DONE 

28 END 


Listing 1. Mode O Patterns Demonstration 

"Oops! Did I just stick the missile's 
nose two pixels through the ceiling? 

Nope, not really." 
(Y·iine decrements). These moves are aligned vertically in Listing 4 
to show successive advance and erase actions In each X column. 

I used Vx y n Instead of Sx y commands in each increment's last 
segment. Additional overprint pixels In the Vx y n commands provide 
slight delays. Without these delays, the missile would move off the 
display screen too fast. 

Removing all REMs and timing delays, byte counts and execution 
times of the semigraphics and pure graphics are: 

MODE 1 MODE2 
527 bytes 518 byles 
17 seconds 40 seconds 

Speedy mode 1 is the winner, and no wonder: It gets a missile up 
without color changes with only 14 loops through the ascent sub
routine. In contrast, mode 2 switches color twice during each of its 
loops through the ascent subroutine. All these recurring operations 
sandbag a missile and slow its ascent. 

Pure Graphics 

Modes 2 through 9 let you map individual pixels or pixel strings. 
Since mappable TV screen divisions and command requirements in
crease with each higher mode, action speed decreases. With more 
screen divisions, more subroutine loops are needed to move a shape 
an equal distance. Given eight choices, you may go from simple 
(mode 2, Program Listing 4) to fancy (mode 9). In any mode, a pro
gram needs only system initiate, color (C), mapping (S,H,V), and a 
few common TRS-80 commands. 

I like mode 6. It provides moderate resolution and fair speed with
in a reasonable program length. Chase (Program Listing 5) demon
strates mode 6 action graphics. Chase has typical routines for: 
• Repeatable shapes 
• Horizontal action 
• Double action 
• Diagonal action 

1 ' THIS PROGRAM SEQUENTIALLY 
DISPLAYS YELLOW MODE 1 PO 
THRU P63 PATTERNS WITHIN 
A GREEN FRAME . IT ALSO 
DISPLAYS PATTERN NUMBERS 
ON THE TRS- 80 MONITOR . 

3 I 

8 CLS : Z=O 
10 LPRINT" ERS;Ml ; CO 
12 LPRINT" P63 ; Hl4 6 3 ; Hl4 7 

3 ;Hl4 8 3 

14 PRINT CHR$(23): GOT020 

16 LPRINT"Cl ; P"; Z;"Sl5 7 

18 PRINT@472 , "P " ;Z: Z=Z+l 

20 FOR T=OT0499 : NEXT 

22 IF Z<64 GOT016 

24 LPRINT"CO; P63 ; Sl5 7 

26 PRINT@472 ,"DONE 

28 END 


Lis ting 2. Mode 1 Patterns Demonstration 
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What is a 

CLOCALPEEP? 

Another name for 
the CCB·ll, which is: 

• 	a clock 
hou~ minute, second 

• 	a calendar 
day, day of week, 

month, year 

• an audio alarm 

All on one board for your 

TRS-80 Model II 
It includes a pacemaker battery which will 
give over 8 years of continuous timekeeping. 

From the folks who brought you the best 
CP/M" for the Model II. 

$1 75 plus shipping 
Prepaid, COD, Mastercharge or Visa orders 
accepted. California residents add 6% 
sales tax. 

TRS·80 is a trademark of Tandy Corp. rJCKLES CP/~~~; registered trademark of Digital Research Inc. 

~ eoP.!f,~~~ c~,J;l!,~?,YJ;., 

Warning: Installation requires opening the Model II, which may vo id its 
~:l~~~\~-.~~i~~~~:"h/;h!l'.'u~ou wait until the warranty period has expired 

POWE:R 
AND C~RDL 

\j_) . FOR 
Iii YOUR 

TRS•BO'™> 

Bring the future into your home TODAY! The Black Box 
'Energizer' from Oasis Systems lets your TRS-80 (tm) control 
every electrical device in your home. Turn appliances on and 
off, dim and brighten lamps. Our software lets you enter 
commands like ... '8:00 AM TURN ON PORCH LIGHT'. Can 
you imagine the possibilities! Works with ANY Level 11 16K, 
no expansion chassis required. Compatible with all BSR X-10 
modules. Works without wires or ultrasonic links because all 
control signals are sent directly over house wiring! AND all 
control functions are available to Level 11 or Disk BASIC. 

OASIS SYSTEMS 
2765 REYNARD WAY. SAN DIEGO. CA 92103 
(714) 291 - 9489 
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l 	 ' ELECTRIC CRAYON MODE l MISSILE LAUNCHER PROGRAM 
2 	 CLS: DEFINT X, Y: MC=O 
3 	 ' ERASE SCREEN; GO MOOE l INVERTED; SPECIFY ORANGE 
4 	 LPRINT"ERS;Ml;I;C3 
5 	 ' DISPLAY MISSILE LAUNCHER 
6 	 LPRINT"P63;Sl4 15;P2l;Vl4 13 2 ; P7;Sl3 15": GOT036 
7 	 ' SWITCH TO CYAN COLOR ; DISPLAY MISSILE AT REST 
8 LPRI NT"Cl;P22;Sl5 15;P2;Sl6 15;P5;Sl5 14 " : 

FOR T=OT0440 : NEXT 
9 ' DEFINE X-Y COORD REF POINT FOR MISSILE ASCENT 
10 X=l5: Y=l3 
11 ' ASCENT SUBROUTINE --- lST CLIMB INCREMENT 
12 LPRINT" P24;S";X; Y+2; " P8 ; S";X+l ;Y+2; "P2l;S" ;X ; Y+l 
13 1 2ND CLIMB INCREMENT 
14 LPRINT" P32;H";X ; Y+2;2;"Pl;S";X ; Y 
15 ' 3RD CLIMB INCREMENT 
16 LPRINT"P22;S" ;X;Y+l; "P2;S" ;X+l;Y+l;"PO;H" ;X;Y+2 ; 

2; 11PS;S11 ;X ; Y 
17 ' RAISE X- Y COORDINATES REFERENCE POINT ONE LINE 
18 Y=Y-1 
19 ' CHECK IF MISSILE AT SCREEN TOP; IF NOT, DO LOOP 
20 IF Y>-1 GOT012 
21 ' START MOVING- OFF-SCREEN SEQUENCE 
22 LPRINT"P24;Sl5 l ;P8;Sl6 l;P2l;Sl5 0 
23 ' lST MOVE --- NOSE GONE 
24 LPRINT"P32;Hl5 l 2 
25 ' 2ND MOVE --- MISSILE GOING 
26 	LPRINT"P22;Sl5 O;P2;Sl6 O;PO;Hl5 l 2 
27 '3RD MOVE --- GOING 
28 	LPRINT" P24;Sl5 O;P8;Sl6 0 
29 1 4TH MOVE --- GOING 
30 LPRINT"P32;Hl5 0 2 
31 1 5TH MOVE --- GONE 
32 	LPRINT" PO;Hl5 0 2 
33 ' INCREMENT MISSILE COUNT (MC) 
34 MC=MC+l 
35 ' WAIT ABOUT l SECOND 
36 	FOR T=OT0440:NEXT 
37 'IF LESS THAN 5 MISSILES FIRED, GO FIRE ONE MORE 
38 	IF MC<5 GOTOS 
40 CLS: END 

Listing 3. Mode 1 Missile Launcher 

S, H, and V mapping commands for all these routines have their X 
and Y arguments expressed relative to a prespeclfied X,Y coordinate 
point. Relocating the reference point repeats a shape at another lo
cation on the TV. Incrementing or decrementing the X value of the 
reference point moves a shape right or left across the TV screen. Do
ing the same with Y moves the shape up or down. Incrementing X 
and Y at the same time moves a shape diagonally. Vertical action, 
already described and shown, (Program List ing 4 and Fig. 3), is not 
Included in Program Listing 5. 

In chase, even-numbered statements make up the active program. 
When keyed In continuous strings (no indents), these statements oc
cupy 2893 bytes of TRS-80 RAM. All odd-numbered REMs can be 
safely omitted without affecting the program. Statements 2 and 68 
display CHASE and DONE on the TRS·BO monitor at program start 
and end, respectively. 

Statement 4 initializes the system. Using two M6 commands en
sures a clean mode 6 display whether or not the Electric Crayon has 
been erased In the previous mode. Without the extra M6, mode 6 



• • 

comes up with vertical magenta stripes after the Electric Crayon is 
turned on. Manually key and enter LPRINT" ERS" after each system 
turn-on or Include that extra M6 In the program. 

Statements 6, 10, and 12 paint the initial static scene. Each state· 
ment has several GOSUB8 commands preceded by X and Y ordi· 
nates. The ordinate pairs specify locations for displaying trees. The 
nine command segments In statement 8 display a tree, as shown in 
Fig. 4. Numerals and arrow lines identify sequential V commands 
which light the vertical pixel strings. GOSUB66 in statement 12 
displays number 55 on a billboard, completing the static scene. 

Statement 14 provides a short delay, defines action start (X,Y) and 
stop (Z) points, and then jumps to a speeding car action subroutine. 

Statements 30, 32, and 34 bring a speeder on the scene. H com· 
mands impart brief delays to ensure its gradual appearance. The 
first two delays (H7 62 9 and H7 62 8) overprint pixels on the leftmost 
magenta tree, the nearest available area in the active color. The 
seven command segments in statement 34 advance the speeder 
into full view (Fig. 5, top frame). 

Fig. 5, center and bottom frames, show how statement 36 
sequentially lights and erases pixels. Each loop through the state· 
ment moves the speeder one X position. X =X + 1Increments the X,Y 
coordinate's reference point to keep the speeder moving horizon· 
tally. 

Statement 38 monitors the speeder's movement. It drops display 
control upon detecting an X = Z condition. 

Statement 40 picks up the action; it starts moving the speeder be· 
hind a billboard. Statements 42 and 44 complete the move. Again, H 

l ' ELECTRIC CRAYON MODE 2 MISSILE LAUNCHER PROGRAM 
2 CLS : DEFINT X,Y : MC=O 
3 ' ERASE SCREEN ; GO MODE 2 INVERTED ; SPECIFY ORANGE 
4 LPRINT"M2;ERS;M2;I ;C3 
5 ' DISPLAY MISSILE LAUNCHER AND MAGENTA BASELINE 
6 LPRINT"V26 53 lO;V25 59 4 ; V24 61 2; S23 62;C2; 

HO 63 64 ": GOT036 
7 ' SWITCH TO CYAN COLOR; DISPLAY MISSILE AT REST 
8 LPRINT"Cl ; V28 57 5;S27 62;S29 62;CO;Hl 9 61 
9 ' DEFINE X-Y COORD REF POINT FOR MISSILE ASCENT 
10 X=28 : Y=62 
11 ' ASCENT SUBROUTINE --- RAISE MISSILE ONE Y LINE 
12 LPRINT"Cl ; S"; X; Y- 6 ;"S"; X- l;Y-l;"S" ;X+l;Y-l 
13 1 ERASE BELOW MISSILE . 
14 LPRINT11CO; S11 ;X- l ; Y; "S"; X+l;Y; 11 S"; X;Y- l 
17 ' RAISE X-Y COORDINATES REFERENCE POINT ONE LINE 
18 Y=Y- 1 
19 ' CHECK IF MISSILE AT SCREEN TOP; IF NOT, DO LOOP 
20 I F Y>3 GOT012 
21 ' MOVE OFF SCREEN (MISSILE GOING - GOING - GOING) 
22 LPRINT"Cl ; S27 2 ; S29 2 ;CO; S27 3 ; S29 3;V28 2 3; 

Cl;S27 l ; S29 l ;CO;S27 2;S29 2 ; V28 l 2; 
Cl;S27 O; S29 O;CO; S27 l; S29 l;V28 0 9; 

S27 0 ; S29 O": (GONE)I 

33 ' INCREMENT MISSILE COUNT (MC) 
34 MC=MC+l 
35 ' WAIT ABOUT l SECOND 
36 LPRINT"CO;Hl 9 61 
37 ' IF LESS THAN 5 MISSILES FIRED, GO FIRE ONE MORE 
38 IF MC<5 GOTOS 
40 CLS : END 

Listing 4. Mode 2 Missile Launcher 

.,,Reader Service- see page 242 

TRS-BO™ Compatible 

''carbonless'' 


Continuous Statements 
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NESS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
II, Accounts Receivable 
package #26·1555. 

SPEED COLLECTIONS 
Product 772 DU·O·VUE~ Envelope 

TRS-80 Is a Trade Mark of the Radio Shack (3%"x 6~ ") eliminates 
Co., Subsidiary of tho Tandy Corp. envelope addressing. 

Product 9062 - Size 6"x 8%" detached. Prices include your firm 
name, address and phone In top section, plus your name only In 
lower section. Printed in black ink. Available in single (white) or 
duplicate (white, canary) continuous sets. 

SINGLE DUPLICATE Product 772 
QUANTITY Product Product DU·O·VUE® 

9062·1 9062-2 Envelopes 
10,000 $192.00 $355.00 $138.00 
6,000 128.00 228.00 92.00 
4,000 99.00 169.00 64.50 
2,000 59.00 99.00 36.25 
1,000 38.75 61.00 20.75 

500 27.95 39.95 12.25 

ORDER TODAY! MONEY·BACK GUARANTEE. 

FAST SERVICE BY MAIL or PHONE TOLL FREE 1+800·225·9550 

(Mass. residents 1+800·922·8560). It Is our policy to ship within 

6 working days following our receipt of your order. 


r: ----------,
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I 
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9062·1 STATEMENTS (Single) 

CODE 460 

I 
I _ _ _ 9062·2 STATEMENTS (Duplicate) 
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_ 

EAD
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Information on continuous checks and other 
computer forms. 
PRINTED ON FORMS: (Please type or print) 

I 
I 	 I
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~~~ 	 & I 
,~PHO~NE~~~~~~-=~~-, 
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80 Microcomputing, January 1981 • 73 



CIN AND CRIBBAGE 

AND OTHER 16K CAMES & APPLICATIONS 

CIN RUMMY 2.0 Sit down with a really tough opponent, 
and try not to get Schneidered. Hundreds of happy Gin 
players keep trying to beat this program - some do, and 
some don't. Plays a regulation game. keeps score, changes 
strategy to counter your play. can you beat Gin Rummy 
2.0? MGR-1 S14.9S 

CRIBBACE MASTER plays a strong game, too, making the 
most of every play, hand and crib. It'll Muggins you for 
the smallest mistake. but try to catch It counting wrong! 
Excellent card graphics. MCM-1 S12.95 

LABYRINTH RUN Race through sharp turns, slaloms and 
narrowing passages. A fascinating / frustrating test of skill. 
High speed graphics. MLR-1 S9.95 

E.S.P. LAB Psychic? Find out with these tests based on the 
famous Duke University experiments. Keeps trial records, 
analyzes for telepathy, cla irvoyance, precognition. 
Special test for telekinesis. MPL-1 S9.95 

THE LISTMAKER Pull any category from a list in seconds 
with this powerful , versatile program. Enter up to 400 
names or items. with codes. in 16K. sort. edit, dump, load, 
print or display lists on-screen. MLM-1 S9.95 

CALCULATOR PLUS makes your TRS·80a printing calculator. 
Chain and mixed calculations. constants. memories. on
screen review of long additions. MPC·1 S9.95 

CHECKBOOK PLUS Never agonize over a bank statement 
again! Put the figures in and let Checkbook Plus handle all 
the calculations and find the errors. MCB·1 S9.95 

CALCULATOR & CHECKBOOK on one cassette. MC·2 $14.95 

Cali f ornia residents add 6% sales tax. 


24-hour aedlt card order hotllne: 1215>454-8290 


-4 -3 -2 -1 x +l +2 +3 +4 x +l +2 +3 +4 +5 +6 +7 

STATEMENT 36 lST LINE 

MANHATTAN SOFTWARE ~!:IC Post Office Box 35 ...- oo twmJ 
Pacific Palisades, CA 90272 

__s_TAT_EM_rn_T_s__ :: ja~ 
Above Fig. 4. Repeatable Shape. STATEMENT 36 2ND LINE
Right Fig. 5. Horizontal Action. 

JUST RELEASED! THE 
MOST FANTASTIC 
ARCADE GAME EVER 
FOR YOUR TRS-80! 

SUPERIOR 
GRAPHICS & 
SOUND EFFECTS 

A real time arcade 
simulation of a 
LUNAR LANDING 

TRS-80 
Models 1 & 3 
Level 2 
16K TAPE • $14 .95 
32K DISK · $20 .95 

JUST LANDING 
AT YOUR LOCAL 
COMPUTER STORE 
OR WRITE TO: 
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commands in the latter statement add timing delays to ensure grad
ual movement. 

Display control returns to statement 16 which compensates for 
speeder passage time behind the billboard. Statement commands 
make a trooper {smoky) start his motorcycle and then peek around 
the billboard. With three added H command delays, statement exe
cution time makes the speeder's reappearance look more realistic. 

Statement 18 defines new start and end points for the speeder's 
remaining run. Again, GOSUB30 sends display control to the speed
er action subroutine {statements 30 through 44). The speeder's final 
move behind the rightmost tree returns display control to statement 
20. 

Nine advance and erase moves in statement 20 swing the trooper 
from his hiding place to the road. Three of the moves use orange 
overprints to restore billboard structural parts. Packed as this state
ment appears, It still has five character spaces to spare. Remember, 
up to 248 standard graphics command characters may be packed 
into one statement. 

X =91 in statement 22 defines the trooper's horizontal move start 
point. Twenty·eight loops through statement 24 advance the trooper 
to X = 120. This horizontal action subroutine is s imilar to the one 
already described for the speeder. Each loop lights four leading pix
els and erases four trailing pixels. 

When X =120, statement 26 passes display control to statement 
28 which moves the trooper behind the rightmost tree. Since state
ment 28 is used only once, its commands have actual number X and 
Y arguments. 

A jump to 46 starts a helicopter flyby routine. Statement 46 
abruptly displays the copter's fuselage with two H commands (Fig. 6 
top frame). There's no advantage in gradually bringing the copter 
Into view whlle user attention is focused at the TV screen's opposite 
edge. The statement also defines start and end points for initial level 
flight. 

Continues to page 78 



1 ' **** MODE 6 ACTION COLOR GRAPHICS DEMONSTRATION **** 
2 CLS:PRINT CHR$(23): PRINT@472 ,"CHASE 
3 ' INITIALIZEi GO MODE 6 INVERTEDi PRESTATE ORANGE 
4 DEFINT X-Z:LPRINT"M6;ERSiM6;I;C3 
5 ' DO ORANGE PARTS OF INITIAL SCENE 
6 X=4 :Y=6l: GOSUB8 :X=lll:Y=5 l: GOSUB8 :X=59:Y=43:GOSUB8: 

X=29 : Y=53 :GOSUB8 :X=l23:Y=63 :GOSUB8 :LPRINT"H66 62 20; 
H67 72 17; V85 63 10;V66 63 ll ; S8 68;Sl20 68 ": GOT010 

7 ' DISPLAY ONE TREE WITH TIP AT GIVEN X-Y COORDINATES 
8 	 LPRINT11V11 

; X; Y; 13; "V" ;X-l;Y+2; 9; "V" ;X+l; Y+2; 9; "V"; X- 2 ; 
Y+4 ; 7 ; 11V11 ;X+2;Y+4;7;"V";X-3;Y+6;4; 11 V11X+3;Y+6;4;"V11 

; 

X-4;Y+8i2; "V"; X+<f;Y+8i2:RETURN 
9 ' DO MAGENTA PARTS OF SCENE 
10 LPRINT "C2 i S83 73iS83 7l;S84 72 ; S85 73" : X=ll :Y=54: 

GOSUB8 : X=54 :Y=45:GOSUB8 :X=l00 : Y=43 :GOSUB8 
11 ' DO CYAN PARTS OF SCENE 
12 LPRINT"Cl i HO 71 2iH7 71 59;H86 71 33":X=l9:Y=52: 

GOSUB8 : X=l06 : GOSUB8 :X=56 :Y=32 :GOSUB8 : X=70 : Y=64: 
GOSUB66 :X=77 :GOSUB66 

13 ' WAIT 1 SECOND AND START ACTION WITH SPEEDER 
14 LPRINT"H7 71 59": X=9:Y=68:Z=59:GOSUB30 
15 ' SMOKY START MOTORCYCLE 
16 LPRINT" S83 71; C2 ;V84 70 2iCO : V84 67 4;C2;S84 73;C0i 

H67 63 18iC2;V84 70 2iCO;S84 73 ;H80 71 5;C2;S85 71; 
CO i SB4 70 ;H60 61;40 

17 ' SPEEDER CONTINUE DOWN ROAD 
18 X=86 : Z=ll3 :GOSUB30 
19 ' SMOKY MOVE UP ON ROAD 
20 LPRINT"C2;S85 72;C3 ; S85 71i S84 72 ; S85 73 ; C2 ;S86 73; 

S84 73;CO ; S23 73;C2 ; S86 70;S86 72;S87 73;S85 73;CO ; 
S86 73;S84 73 ; C3;S85 72;CO; S86 70;C2; S87 70; S88 72 i 
CO ; S87 73 ;C3 ;S85 73 ; CO;S87 70;C2 ; S88 70iS88 72;S89 
69;CO;H86 72 6 ; C2 ; S90 68;S90 70 

21 	 ' SMOKY GO AFTER SPEEDER 
22 	 X=91 
24 	LPRINT11C2 ; 5 11 ;X;Y;"S" ;X-l; Y+l; "S" ;X;Y+2 ; 11 S 11 ;X-2 ;Y+2 ; 

11CO;S" ;X-l; Y; 11 S 11 ;X-2;Y+l; 11 S 11 ;X- l;Y+2; 11 S"; X- 3;Y+2: 
X=X+l 

25 ' CHECK IF SMOKY AT TREE; IF NOT , LOOP AGAIN 
26 IF x<l20 GOT02 4 
27 ' SMOKY DISAPPEAR BEHIND TREE 
28 LPRINT"CO; Sll8 68;C2;Sll9 68 : Sll9 69 ; Sll8 70;COi 

Sll8 69 ; Sll9 70;Sll7 70 ; Sll9 68;Hll6 7 2 3 ; C2;Sll9 
70; CO;Sll9 69iH116 70 4": GOT046 

29 	 'SPEEDER APPEAR FROM BEHIND TREE OR BILLBOARD 
30 	LPRINT"C2;S"; X;Y+l; "H7 62 9;S";X+l;Y+l; "S"; X;Y+2; 

11 H7 62 8 ; S";X+2;Y+l; 11 S 11 ;X+l;Y+2; 11CO; S ";X ; Y+2 ; 11C2;H"; 
X;Y+l ;4;"5 11 ;X;Y; 11 $ 11 ;X+2;Y+2; 11CO;S11X+l ; Y+2 

32 LPRINT"C2 ;H";X+l;Y+l ;4; 11 S 11 ;X+3 ; Y+2; 11 S 11 ;X+l ;Y;"S 11 
; 

X+2 ;Y;"CO; S ";X+2;Y+2 ; 11 C2 ;H 11 ;X+3 ;Y+l ;3; 0 S 11 ; X;Y+2 ; 11 S 11 
; 

X+4i Y+2 ;"CO; S"; X+3;Y+2 
34 LPRINT"C2 ; H" ;X+4 i Y+l; 3 i "S" ;X+3 iYi "S"; X+5; Y+2; "S"; 

X+l;Y+2 ;"CO; S 11 ;X; Y; 11S ";X+4;Y+2 ; 11S 11 ;X; Y+2 
35 	 ' SPEEDER MOVE DOWN ROAD 
36 LPRINT"C2;S 11 ;X+7 ;Y+l ; 11 S 11 ;X+4;Y ; 11 S 11 ; X+6;Y+2 ; 11 S " ;X+2; 

Y+2; 11CO ; S " ;X+l; Y; 11 5 11 ; X+S ; '{+2 ; 115 " ;X+l; Y+2 ; 115 11 ;X; Y+l: 
X=X+l 

37 	 ' CHECK IF SPEEDER AT END OF RUN; IF NOT , LOOP AGAIN 
38 	IF X<Z GOT036 
39 	 ' SPEEDER DISAPPEAR BEHIND BILLBOARD OR TR.EE 
40 	LPRINT"C2; S"; X+4; Y; "5 11 ;X+6; Y+2; 115 11 ; X+2; Y+2; "CO; 5 11 

; 

X+l ; Y; u5 u ;X+S; Y+2; "S " ;X+l ; Y+2; "S " ;X; Y+l; "C2 ; S " ;X+S ; 
Y; 11 S 11 ;X+3;Y+2 

42 	LPRINT"CO;S" ;X+2; Y; "S 11 ;X+6;Y+2; 11 S";X+2 ; Y+2; 11 S " ;X+l; 

Program continues 

MARK GORDON 

COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box 77, Charlestown, MA 02129 

,,-210 (617) 491 -7505 

SORT-80 
Produced exclusively for 
Mark Gordon Computers by SBSG 

TRS-ao· disk files may be sorted and merged using 
SORT-80, the general purpose, machine language, sort 
program. Written in assembly language for the Z-80 
microprocessor, it can: 

-Sort files one disk in length 
-Sort Direct Access, Sequential Access and 

Basic Sequential Access files 
-Reblock and print records 
-Recontrol flies from disk 
-Be executed from DOS 
-Be Inserted In the job stream 
-Allow parameter specification 

•input/output file specification 
• input/output record size 
•lower/upper record limit 
•print contents of output file 
• input/output file key specifiers 

The minimum requirement is a 32K TRS-80· Level II com
puter with one disk drive or a single drive Model II com· 
puter. It will operate on 35, 40 and 77 track drives, and has 
been tested on TRSDOS 2,1, 2.2, 2.3, N EWDOS 2.1, 3.0 and 
VTOS 3.0.1 . It is compatible with most machine language 
printer drivers. Sort time is fast: for example, a 32K f ile will 
sort in approximately 40 seconds. $59. 

lnfoBox is the easiest-to-use information manager 
available for the TRS-80·. It's ideal for keeping track of 
notes to yourself, phone numbers, birthdays, inventories, 
bibliographies, computer programs, music tapes, and 
much more. This fast assembly language program lets you 
enter free-format data, variable length items and lets you 
look up items by specifying a string of characters or words 
that you want to find. You can also edit and delete items. 
Items entered into lnfoBox can be written to and read from 
cassette and disk files. All or selected items can be printed 
on a parallel or serial printer. lnfoBox occupies 3K. Specify 
cassette or disk version. $29.95 

DBUG+ 29.95 
The ultimate monitor/disassembler 
Compare the features and price of DBUG + with other 
monitor/disassembler programs. It offers nine true, 
single-byte breakpoints, single step program execution, 
hex and decimal arithmetic including multiply and divide 
and conversions, ASCII dump that distinguishes all 256 
codes, disassembly to screen and printer in full Zilog 
mnemonics, and register set command. It also has the 
usual port 1/0, hex and decimal memory dump, change, 
move, copy and exchange memory features offered by 
others. Ideal for the user who wants to experiment with 
assembly language or to write subroutines to call from 
BASIC; essential for the serious programmer. Special in
troductory price. 

• VISA 

·rRS-80 is a Tandy Corp. Trademark 
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for the TRS-80 fram Micro-Mega 

CASSETTE CONTROL UNIT 

• SIX*Q vp yov1 Cl$$flle ta~ 11an<Jlrng • Pmpomt pro9ram loca/rons o n 1ape w1tll an aud1· 

Ole mon11or • Geo/ protection from r~oramg an<J p 1a yl.11Ck. gi.tcnes resvt rmg lrom 91ovfl<l 


loops • f/,m1na1e me te<J•OVS pJvggmg ano vnplv99m9 al recorder cables 

TM M•cro·Mega Casserte Control Umt does ail tfl1s and more Yov get instant manvai con 

/rOI 01 1ne 1eco1ae1 a1 me fl1c~ of a s wrtcfl 11/anr to fmd Ille t;egmnmg or end ol a p109ram" 
Fl•c~ ano/11~ swrtch ana ~ou 11 hear11 A ll c.,oses rE>mamplvg9~m Bil tne time 

The Micro Me9a Casse11e Cont1ol Un rt d~s a rot to improve tne appearance 0 1 ~or,;r TAS-8() 

s ~stem. 100 ill s stiown .r·s rf> • 2•1, •· lo< s· 001 wnrcn snuggles be1ween r11e teyl)OarcJ ana 

~our1ec0td er There rs non~ 10 mo11e the recorder. and all caoi"'s come nea11~ •rHO tflt'1 

u1111 7h(' C<1sse111J Control ur111 15 1a11ouu1 10 tne CTR 4 I 1e<;o1der. bur may bf! used w1/fl most 

otnerre-cordersas we ll 


CA SSETTE CONTROL UNIT... .. ..... ..... .............. .....$37.95 
Add $1.00 fo r posrage and handling 

CPU MONITOR 

Ever l1fl0 y<>urse1I witn a 01an• sc1een wonderrng wl!lf you1 computer is up to? Th• M1c1o·Mega Mo111torc;Jr1 te11 you. 101 example 
• 11 your CPU rs rn a loop wtrfl no/ e1111. • Wh en a 1on9 so1 r •S nejrrngcomple11on, or • tis key bounces du,,ng keyboa1d mput The 
CPU Mo111101 lers you 11s1e" ro all CSAVEs and Ct.OADs and wlll lre!p you aurcl<./y 11110 the corrtct 1ecordtr volume semng II you 

hilvean e~pansion rnterlaCe-. y0_, w •ll j/wa~S know Vl'fleffler l fle 1es/.f1me clock 1$ On Ot Oil n
because you can hea111 .. _.__,,,f , .~f~,.. 
The Mu;ro-Meg8 CPU Mofll/Or gJves a voice ro !fie ZiJOm,crop1ocesS01 rl') your TRS·iJOby US· ( ) •• ::· • · 

mg AM radio ClfCurtry ro P•CI<. uo the computa/•01111 rflytnm$ 01 me CPU. wn1cn are jmp111ied • • ' · · . . 
and played rhrough a loudspeake• Tne ptel<.up unit ol rhe CPU Mon.tor. shown at /e l / m tr•e ' 
pho 10. goes ..ndet your TRS·BO lteybo1J1d 11 is conne<. le<f by a 36 "" cable 10 the s,aal<.ru and 
coniros un•t. wfl•Cfl ,nc1uaes an ontofl ~olume con,ro l and a n LED ··power-on'" ind1car01 The 
Mon.tot •s powered Oy an AC adaott:r. Sho wn at 11gnt 1n 1ne pfloro. f-io oa mu.-sare needed and no elecrncal connec.t1ons to your 

r RS 80 are requued 
By listening 10 the CPU Monitor. you w ill soon become lam1/1ar w11n the ..pe1sona1111es·· ol rhe p1ograms rou run andwflelher they 
are 1uttulmg rn 11 normal way rSee '"Gamiflg Enwronmen/'" OfJIOw) 

CPU MO NITOR.. ... ... .$47.95 
Add $2.00 for pos rage and handling 

THE ORIGINAL GREEN-SCREEN 

Tne <:ye-D1eas111g Gree11 $<:1t'('n f11s o ...e1 tfle CRT of you1 rRS·80 Video Display and g ives you 

1mp1ovcd con 1111sr with reduced grate You r;el brtghl. lummous green c hart1c/ers and 

gr.ipr11cs /1~e 'hose leawred by very fNpens1ve CRTuni ts 


The Green-Se1een •S closely matched ro the CO'Or an<! rettwe ol tl"te TRS·iJO Vraeo Display 

;md improves the o ~erall appearance or your system It 1s a l/ached VI-I th 1dhes1ve strros. 

wl'l!Ch co no1mat your aisp1ay un11 rn any way Tfle M1cro·Megs Grttn·Screen g•ves 1m0toveo 

vioeo d1sot11y .,.,s•01/1ty /or all app ltcet1ons snd is espc1a 11y eu ect•ve m creatmg dramar1c. 

high-impact drsplays ro 1computer games rsu '"Ga mrng Enw10nmenl .. below J 


THE GREEN-SCREEN ........... ... .... $13.95 
Add $1 .00 for posrage and handling 

THE ULTIMATE STAR TREK PACKAGE 

T11eoof 111wal compu1er ga mes' Thi s complete Star Trttif pacltsge ....mpro ~ide yew °"'''fl endless fascma!ion and challenge. In addi· 

uon to the prog111m c1sse11e, 1( includes comprehensive ins1ruc11ons. a pad ot ..Voyage Log'"1ecord sheels. and a /rflft-S!anding 
·Torl)I:(!<) and Maneuve1•ng Cfla11 .. 
Tile p aclt.age 1s built a1oufld the rares/ ~e1s1on ol Lance Mrcklus· mcomp srabl• Star Ttel<; Ill, a 
IJ.000 byte program Vl'Jlfl a host of subtle a nd 1mag1nar1ve ltuuures. .,..-hich include n umerous 
dynamic ;,nd SfJeC/acular g raph•c a1sp1ays Star rrel< 111 puls you m comm1Jnd ol tfle Eflferprise 

cru1smg ma ga!a1y of 192 quadt/Jnts II/led ....1/h uncharted hauJ1dS. 111clu d m 9 hos/lie Klmgons. 

pulsars. ana 01ac1< 1><>1es You ha-,.e a1yow a 1s1Mse1 scanl'lers. -,.a,,ous weapons and defense 

systems, on·Ooa1d compu1ers. and a loya l crew /You will need them a ll to survive the 

K11n9ons1 
Vour ""ss1on ' s 10 1Jd /fie reg1<J1? o t Ktmgons and 'o /Qca 1e live mha01tao1e pl anets. 1 11 w1r111n 
300 slardays. oelote lfl/Utnmg lo Siar Fleet He-a dqu11rters wflere your o-,.e /811tJl/ec11veness11s a 
sl8rSfl•P commander will oe sco1ea High scroes are possible only V1-1tfl carel ul p la nnm9 and el 
fec11-,.e ba me tactics Tfle " Voyage log"" s11eets will guKte your sttate-gy. and rhe " Tor{Jedo 1Jnd Maneuveflng Chart .. willg1veyou a 
-,.1/al eoge rn comoa r tWhen you engage three Klin gon ships you can"/ af/ord to m1ss.J 

STAR TREK PA CKAGE ( lor Level II, 16K only) .... ........ ... ....... ..... ..... .$22.95 
Add $1 .00 tor postage and handl ing 

CREATE YOUR OWN SPECTACULAR 

GAMING ENVIRONMENT (and save SS.OD) 


Tht Eflterp11se •S •fl O.t/lle (flm w1/h d eflec1or Sfl1e 1as a t full f)<;wer AS net cap111n , you a1e ta/ting rrer mto combat Thtt b/J lll•· 

s1a11ons s11en11ngs in your ears and ""CONDI rtON RED"" fla sl'les on yourmom Ior scteen. You call /or warp drive and /fey m tfle coor· 
am111es ol the auaarant where you1 scsnne 1s ha ve detected Klingon sfl1ps. As you Sfl/ect lfl tt warptacto1, you near thereassunng 
clicking ol your na vag111onal gear as 1f ac lrvllh.•s rflfl warp dflVe 

Suddenly. you break ou ro l hyperspace and yovr monitor di spla ys lh e ChJ//tng sightol tfl ree Klmt;on Barrie Cruisers lloa/mg on your 
scteen' Tneit ew1 sllape-s glow m lummoi;s green 11g 1msr the Ola cit vo1d ol space. Moments later. you haer !fie charac1errstic rasp· 
1ng sout><1 Qi Klingon laser '"eapons. ana ,as you wa icn. h1gfl·eflergy beams come- knrling towud the Enterprise in si;ccessron lrom 
each 0 1 the Klingon shios 

You t>ave oeen n111 Vou hear the d1sma1sound ol the dama~ conrro 1aiarm a s ""DAMAGE TO WARP DRIVE'" and "'DAMAGE TO 

PHASERS"' /lash on yout scteen The 1<1m9ons ha ~e slopped lirmg ' The Enterpr ise is cflppled, Ou/ your bll/$1we-apon1s stdlmtae1. 
and,, s your 111111 ttOVI' ' l'Ou key 1n thf com.'flfnC tor p hoton 1oroeaoes As ~ourscrff.,, agam displays /fie position ol the Klmgon 
ships. you select a lmng vector from your rorp«Jo chart and ~ey 1t in Now you hear /he bullol r our pho ton 1orpeao as r ou su •I 
spffdmg 1owa1d 11 Klmgon ship It s '"" es him dead-<.en/e1' As you watch /fie Klmgon Bame CruJserd1smtepra res. accompamed 
by a s11t1slymg crac1<;/mg so11nd 

Does tne aDOve scenar10 sound far·fe-tche<J' Nol al all 11 ·s a small samoie otwhat you w111 ex~11ence '"'I" M1cro·Mega's Ga ming 
Enwronment. wfltCh consists 01 • Tfle STA R TREK PACKAGE • r1i e- GREEN·SCREEN and • The CPU MONITOR. 111e fasl·paced 
and dynam•c ae1ron reftee1s me si;pfu O Stai T1e1<; Illorogram rogether witII the ··voyage L.og ·· , nd ..Ta1pedo Chan ·· o l m• Srat Trek 
Pac~age. Al/of the uma11e graphic displa ys ere t;tea//y enhanced br the G1een Screen. Finally. /he uncanny soufld ellects arepto 
<Juced oy the CPU Mo111101. wfl1Ch la itfllull~ pic•s vp the FOR. N EXT loops and 01/ler CPU pa11erns, wfrtcll create /he clis1mct1ve 
s1ten sounds thal accompany th• AlERT and DA MAGE. me ssages along w1 rh /he na1Sflfr notes of /fie weapons saNos. Once 
ro1i"ve wed 11. vou won ·1any longe1 be sat1slred wrtfl s1/enl comootergames. 

Remember trtal with the Gaming E11v,,onmefl/ you a lso g111 all of thlJ olflererce-!lent leature-s of the CPU Momtor and the G1un 
Scrflftn for non-t;ammt; appl1cat1ons. You also sa ve $5.00 off the comOined cost ol /he 1na i-,.1dua1items 

GAMING ENVIRONMENT.. .$79.85 
Add $3.50 for postage and handling 

Terms: Check or money order, no CODs or credir cards, please. Add amount 
shown tor postage and handling to price of the irem. All irems shipped wirh in 48 
hours by f irst cl ass or priori ty mail. Virginia residents, add 4% safes tax. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Micro-IVlega ·P.O.Box 6265 ·Arlington,Va 22206 
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MULLEN Computer Producta The M·80 OCTOPORT is a sim-

M.80 
o• 

'!.~8 ·850ry pie 10 use inte rface tor theS5"""" TRS-80 COMPUTER. You cana control 8 external devices and 
sense 8 external conditions. Each output uses a reed 
relay and each input an opto -isolator to electrica lly 
isolate your TRS-80. 

One or more controllers c an be connected to e ither the 
interface connector or the screen printer connect or.CONTROL BOX 

Eac h OCTOPORT Is 
shipped c omplete ly 
assembled , tested 
and INCLUDES the 

AS SEMBLED BURNED·IN & TEST ED 

Use your TRS-80, and our M -80 con trol box to program control 

energy savings devices at home or in your business. Send for our 

free applicat io n notes today. 


MULLEN COMPUTER PRODUCTS. BOX 621 4 , HAYWARD. CA 94544 


OR PHONE(415) 783-2866. VISA / MASTEACHARGE ACCEPTED. 


INCLUDE $1.50 FOR SHIPPING & HANDLI NG. CAL IFORNIA RESIDENTS A DD TAX. 


Ol(IDATA PRINTER 
The Best Printer in the World for the TRS-80! 

We'll Stake Our Reputation On It! 
Look at the Features! 

I ) 	20 0 milli on charac te r head 

wa rra n1y! Beller than any 

competitor! 


2) Wo rks under the most demanding 

business applications' 


3) A " Real" 9x7 DOT Matrix lmpac1 

Printer! 


4) 80 characters per seco nd! 

5 ) Full upper and lower case' 

6) Double width characters' Ac tual photo of printout from Okida10 
7) Supporis TRS-80 Graphics' See Printer! From Simutek 's Electric Artist 

Illustration. (These graphics are Program! 

exacrly rhe same graphic codes as This is the finesr pnnter you can buy 
the TRS-BO's. No speciol software iH any price for your T RS·BO 
required) Regular Lisi Price 

8 ) Connects directly to TRS-80 with $850.00! 

standard cable! Tractor Feed Option 


9 ) Friction & pinfeed, use roll paper . 
 $150.00! 


s tationary or regular data paper' S pecial Simutek 

10) 6 or 8 lines per inch 
 Customer Price Only 
11) 80 and 132 columns. $559.00 
12) Quiet operation. (T ract or Feed $125.00 Extra) 

Catalog Jt: 

90001 Okidata Microline 80 	 559.00 
90002 Trnc1or Feed Option 	 125.00 
91411 Coble Fo r TRS-80 KeyboMd . 	 55.00 
91401 Cable For Expansion Interface 	 39.00 
94401 Cable Fo r Model II TRS-80 	 39.00 

We Accept VISA - Mastercharge - Checks - Money O rders 
o r (C.0.D. $3.00 Extr a) 

NO TAX O N O UT OF STATE ORDERS! ..- 19 
Free Shipping In U.S. 

Send O rders fo, S IM UTEK. P .O. Box 13687-Z. Tucson , AZ 85732 

Name _ _ __ _ 


Address ----------· 
City _ ___ _ _ State _ _ _ 

Phone o rders welcome 24 hours! (800) 528-1149 Srmutek of/l'rs other fine prodltets 
for TRS BO's. Send for free cata log! Arizona residents acid 4" SQ/es ta'< 

TR S-80 I"' A T M of Ra d io SIMl k . A T <ind<,.• Co rp 

..- 29 

http:s,aal<.ru
http:ptel<.up


Y+l; 11C2;S";X+6;Y; 11S 11 ;X+4;Y+2;"CO;S11 ;X+3;Y; 11 S11 ;X+3 ; 
Y+2 ; 115 11 ;X+2 ; Y+l ; "C2; S11 ;X+S; Y+2; "CO ; 5 11 ;X+4; Y 

44 	 LPRINT"S";X+4 ; Y+2 ;"S";X+3 ;Y+l ;"C2 ;H";X+4;Y+l;3;"V"; 
X+6;Y;3; 11CO;S11 ;X+S;Y; 11S 11 ;X+S;Y+2; 11 S";X+4;Y+l; "H" ;X; 
Y;7; 11S 11 ;X+6;Y+2; 11 S11 ; X+S;Y+l; 11H11 ;X+l ; Y+l;6:RETURN 

45 ' HELICOPTER APPEAR ON SCENE 

46 LPRINT"C2;HO 29 5 ;H3 30 3":X=3:Y=27: 


Z=95 :GOSUB48 :GOT054 
47 ' HELICOPTER FLY OVER TREE TOPS 
48 LPRINT"C2;S";X;Y;"S";X+2;Y;"S";X-l;Y;"S";X+3;Y;"S" ; 

X+2 ;Y+2; 0 S 11 ;X+3 ;Y+3;"CO; S";X-3 ;Y+2; 11 S11 ;X;Y+3 
50 LPRINT 11 S 11 ;X-l;Y; 11S 11 ;X+3;Y;'1S11 ;X;Y; ''S11 ; X+2;Y; ''C2;S'1 

; 

X+3;Y+2; 11S 11 ;X+4;Y+3; 11CO;S11 ;X- 2 ;Y+2; 11 S11 ;X+l ; Y+3 :X=X+2 
51 ' CHECK IF COPTER PASSED HIGH TREE , LOOP UNTIL IT HAS 
52 IF X<Z GOT048 ELSE RETURN 
53 ' HELICOPTER DROP BELOW TREE TOPS 
54 Y=Y+l 
56 LPRINT11C2;S 11 ;X;Y ; 11S11 ;X+2;Y;''H'' ;X- 2;Y+2;2;''CO;H11 ;X- 3; 

Y+l;S;"C2;H 11 ;X+l;Y+3 ; 3; "S" ;X- l;Y; "S" ;X+3 ; Y 
58 LPRINT11CO; S11 ;X-l;Y;'1S '1 ;X+J;Y; 11S'1 ;X ; Y; '1S11 ; X+2;Y ; 11H'1 1 

X-2;Y+2;5; "C2 ;H";X- l;Y+3;2;"H" ;X+2;Y+4;3:X=X+2 :Y=Y+2 
59 ' CHECK IF COPTER LOW ENOUGH; LOOP UNTIL IT IS 
60 IF Y<50 GOT056 
61 ' HELICOPTER START LEVEL FLIGHT 
62 Y=49:Z=l24:GOSUB48 
63 ' HELICOPTER GRADUALLY DISAPPEAR OFF SCREEN 
64 LPRINT"C2;Sl25 49;Sl27 49;Sl24 49 ;Sl27 5l;CO;Sl22 51; 

Sl25 52;Hl22 49 3;Sl27 49 ;Hl23 49 3 ; Hll7 51 7 ; Sl26 
52;C2;Sl27 49;Hl25 51 2 ; Sl26 49 ; CO;Hll8 51 7;Sl27 52; 
Hl 23 49 4;Hl24 49 4;Hll9 51 7 ;Hll3 51 14;Hll4 51 14": 
GOT068 

65 ' DISPLAY ONE NUMERAL 5 

66 LPRINT11V0 ; X ;Y; 3 ; "H11 ;X+l; Y+2; 3; "V " ;X+4; Y+l ; 3; 11 H11 ;X+l ; 


Y+6;3;"S";X;Y+5 ; 11 H11 ;X+l;Y;4:RETURN 

67 ' DISPLAY SIGN-OFF MESSAGE ON TRS-80 SCREEN 

68 PRINT@472 , "DONE ": END 


Listing 5. Chase (mode 6) Demonstration 

x 0 1 2 3 4 5 6 7 
y 

29 
30 

INITIAL DISPLAY 

STATEMENT 46 
-3 -2 -1 x +l +2 +3 +4 

y 

+1 
+2 
+3 

y 

+l 
+2 

+3 

X-Y COORD REF 

1 3 4 2 

7 

STATEMENT 50 
Fig. 6. Double Action 

.,,Reader Service- see page 242 

STATEMENT 48 

" Nine advance and erase moves 
in statement 20 swing the trooper 
from his hiding place to the road" 

-3 -2 -1 x +1 +2 +3 +4 

-3 -2 -1 x +l +2 +3 +4 
+3 

X=X+2 STATEMENT 50+4 Y=Y+l STATEMENT 54 y 

+1 
+2 

..------------- +3 

X-Y COORD REF +4 


y 1 3 4 2 STATEMENT 56 
+1 

+2 
+3 
+4 

STATEMENT 58 
Fig. 7. Diagonal Action 

THIS YEAR 

CP/lios 


FOR THE TRS MODEL II 

MASTER TAX- Professional tax preparation program. Prepares sched· 
ules A. B, C. D, E, F. G, R/RP, SE. TC, ES and forms 2106, 2119, 2210, 
3468, 3903. 2441, 4625. 4726, 4797, 4972, 5695 and 6251. Printing can be 
on readily available. pre·printecl continuous forms, on overlays, or on com
puter generatecl, IRS approvecl forms. Maintains client history files and is 
interactive with CPAids GENERAL LEDGER 11 (see below) . .. . $995/ $30 
Annual Update Fee .. . ...... . ......... .. .... .... . ............ $350 

GENERAL LEDGER II-Designed for CPA"s. 

Stores complete 12 month de1ailed history of 

transac1ions. Generates financial statements, 

depreciation. loan amortizations. journals, 

trial balances , statements of changes in finan· 

cial position. and compilation letters. Includes 

payroll system with au1omatic posting to gen

eral leclger. Prints payroll register, W2's and 

payroll checks . . .... .. . ... ..... .. $450/ $30 


Runs with widely acceptecl CP/ M operating 

system 


Distributed by 

Lifeboat Associates 
1651 Third Avenue, New York, N.Y. 10028 

0 (212) 860·0300 0 Telex: 220501 
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Dual-action statements 48 and 50 spin the copter's rotor and ad
vance Its fuselage. Each loop through these statements turns the 
rotor once and moves the fuselage two X positions. Fig. 6, center 
and bottom frames, identifies sequential light and erase actions. 
The first statement lights four rotor pixels in an outward direction. 
The second statement erases the pixels inward. This scheme 
creates a rotational illusion. Both statements also light fuselage 
leading pixel pairs and erase trailing pixel pairs. 

"You too can have alphanumerics 
in the higher-resolution graphics 

modes, the Easy-Does-It way. " 
Forty-two loops through the two-statement subroutine advance 

the copter's X,Y coordinate reference point to X =Z. At that point, 
statement 54 increments Y one line (Fig. 7 top frame). This action al
lows use of Y instead of Y - 1 arguments in eight subsequent rotor 
pixel light and erase commands. Using Yin these commands saves 
16 bytes. 

Fig. 7, center and bottom frames, Identifies sequential actions 
performed by a two-statement copter descent subroutine. Rotor 

Alphanumeric 
Resolution: 
A Solution 

The Percom Electric Crayon color 
graphics generator/controller has a 

good alphanumerics character generator, 
but it can be used only in aiphanumerics
semigraphics mode 0. in that mode, A 
(ALPHA) and R (REVERSE) commands let 
you mix the generator's characters with 
coarse semigraphics patterns. Beyond 
mode 0, you are on your own. 

Don't despair! You too can have alpha· 
numerics in the higher-resolution graph· 
ics modes, the Easy-Does-it way. This pro
gram simulates a character generator for 
graphics modes 2 through 9. 

That's right folks. You can sit right 
down and write yourself some letters
even words and phrases-for all your 
Electric Crayon color graphics programs. 

Display Comparisons 

The Electric Crayon's character generator 
provides excellent 5 x 7 dot matrix charac
ters within 8 x 12 dot blocks. This format 
yields three-dot separation between char
acters and five-dot separation between 
lines. 

Using the A or R command in mode 0, 
you can place up to 32 of the generator's 
characters on each of 16 display lines. 
Character display positions are limited to 

32 specific locations on a line. 
Characters may be green or orange on 

black (A command) or black on green or 
orange (R command). The displayed char
acters appear in 12 dot high background
color windows. An I (INVERT) command 
lets you select character or background 
color. 

The Easy-Does-It program Is written in 
TRS-80 Level II BASIC. Except for I, 1, and 
certain punctuation marks, the program 
plots characters on 5 x 7 element 
matrixes. Matrix elements may be mode 9 
dots or mode 2 through 8 pixels (rec
tangular groups of dots). You decide your 
own character, word, and line separa
tions. Simply define the X (horizontal) and 
Y (vertical) coordinates for character and 
line placement. 

This scheme lets you put characters 
anywhere on the TV and arrange them 
tightly or loosely. Also, you can use any 
available color to display the characters 
on any contrasting background color. To 
erase, just overprint the characters with 
the background color. 

Table 1 lists character densities that 
can be achieved with the programmed 
characters. Except for mode 9, densities 
are based on three-pixel line separation 
and one·pixel character separation. The 
mode 9 density Is based on two-dot char· 
acter separation. 

Character X,Y Plots 

Fig. 1 shows the program's graphics 
mode characters. The upper left-hand pix
el of each character's matrix Is the X,Y 
coordinate reference point for the char
acter. In mode 2, for example, X = 29 and 
Y =25 center a character on the TV dis
play screen. You determine and provide 
the coordinates in your Electric Crayon 
graphics programs. 

Even-numbered statements 10 through 
98 (Listing 1) contain character X,Y plot in· 
formation. Each statement specifies the 
pixels and pixel strings which must be lit 

to form a character. Pixel positions are 
specified with respect to the character's 
X,Y coordinate reference point. 

Fig. 2 shows how statement 28 ulti· 
mately Illuminates the letter J. In this ex
ample (X =29 and Y=25), the TRS-80 
translates the statements's four com
mand segments into the following Elec
tric Crayon commands: 
1. V32 26 5 (light 5 down) 
2. H30 31 2 (llght 2 across) 
3. S29 30 (light 1 pixel) 
4. H31 25 3 (light 3 across) 

Translated commands go out the 
TRS-80's printer port to the Electric Cray
on's refresh RAM. They stay there until re
placed or erased. Electric Crayon con
verts the stored commands to video sig
nals and repeatedly sends them out its 
video port. These signals illuminate a J on 
the video screen, and then refresh it at a 
60-Hz rate. 

Program Mechanics 

Program Listing 1 contains three princi
pal sections. The first plots characters, 
the second displays them sequentially, 
the third uses them to form words. The lat
ter two sections are Included to demon
strate the available characters and their 
use. 

Even-numbered statements 10 through 
98 contain the X,Y plot information for 
characters shown in Fig. 1. Odd·num
bered REM statements 9 through 97 iden
tify the characters plotted by statements 
directly below them. The 45 X, Y plot state
ments occupy 3040 bytes of RAM; accom
panying REM statements occupy 616 
bytes. 

Statement 7 speeds up X,Y plot calcula
tions. Minus the time delays of state· 
ments 108 and 114, the program executes 
in 21.5 seconds with DEFINT X-Z; 27.5 
seconds without it. Include statement 7 
(or Its equivalent) in your Electric Crayon 
graphics program for faster alphanumeric 
displays. 
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"You can use any available color 
to display the characters on any 
contrasting background color." 
spin commands are similar to those in the level flight subroutine. 
Fuselage move commands differ since they must advance and low
er the fuselage. H commands in statements 56 and 58 light and 
erase pixel strings to advance and lower the fuselage. The latter 
statement also increments X and Y two positions to steer movement 
diagonally. 

Finally, statement 62 defines new start and end points, and jumps 
to the level-flight subroutine. When the copter reaches Z =124, 

statement 64 moves it off the TV. That ends ail programmed action. 
If you like to live dangerously, change Z = 95 to Z = 89 in statement 

46. That change makes the copter clip tree tops during its descent. 
Using Z = 61 makes the copter a real chopper as it hacks through a 
few trees on its exit flight. These changes illustrate how an action 
sequence may be relocated on the screen. 

These are just some of the many ways to get action color graphics 
with a TRS-80/Electric Crayon system. • 

Statements 100 through 116 sequen
tially display yellow characters on a green 
background in graphics mode 6. For cyan 
(light blue) characters on buff (off white) 
add ;I to statement 100. (Spaces may be 
used instead of semicolons in that state
ment. I use semicolons to ensure required 
separation between the statement's com
mand segments.) For blue/magenta or 
red/orange characters, change C1 of 
statement 104 to C2 or C3. Display color 
depends on the operating state (normal! 
inverted) during program execution. 

Change M6 in statement 100 to any 
other graphics mode (M2-M9) in which you 
want to see the characters. When trying 
other modes, note the shape proportions 
of the displayed characters. Modes 7 and 
8 foreshorten the characters; modes 3 and 

4 slenderize them. 
Statement 104 must have C1 as the 

character display color in modes 3, 5, 7, 
and 9. Also, statement 110 must have CO 
as the erase (overprint) color. 

Statements 118 through 122 display the 
phrase: EASY DOES IT! X,Y coordinates In 
these statements center the three words 
vertically. 

Here's how each statement positions 
and spaces the letter characters of its as
signed word: 

Y =16 in statement 118 defines the up· 
permost pixel of four character matrixes. 
X = 20 defines the upper left-hand corner 
pixel (Fig. 1) for plotting letter E. GOSUB18 
gets plot parameters for E from statement 
18. The TRS-80 translates them, and the 
Electric Crayon lights the required pixels 

to illuminate an E. Next, X = 27 defines the 
plot point for letter A. GOSUB10 gets plot 
parameters for A from statement 10, and 
an A appears on the display screen. X = 
34:GOSUB46 and X =41:GOSUB58 dis
play S and Y in the same manner. That 
completes the word EASY. 

The statement's successive X ordi· 
nates are increased by seven positions. 
This increment provides two-pixel separa
tion between letters. 

Statements 120 and 122 similarly dis
play their assigned words. Y =26 and 
Y =36 in these statements provide three
pixel separation between lines. The X ordi· 
nates in statement 120 match those in 
statement 118, placing DOES directly un
der EASY. Since statement 122 handles 

Continues to page 86 

-~-m-1-1-1-m-m-1-1-1-~_m_m_ _ _ _m_m_ _ _ _m;_ 


-1 -g-1-m-1-m-m-m-m-m-m- _m_ _w_ -~-m_m_m_m_M_ 

-1m -w-1m -m-~-m-)m-~-1-m-m
_w_~_m_a_1_m_~-•- _m_m_ 
TO X- Y COORDINATES -------1-1-1-1-1-1-i-1-1- ~ AR~W~~DE ~DINTS 


- - - - - - - - - - - - - ~~~~~~~tPIXELFOR 

Fig. 1. Programmed Character Matrix Plots 
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5 

10 

15 

20 

25 

30 

35 

40 

1 CLS:PRINT@207 ,"ALPHANUMERIC CHARACTERS BASIC PROGRAM 
2 PRINT@404, "FOR PERCOM ELECTRIC CRAYON 
3 PRINT@597,"GRAPHIC MODES 2 THROUGH 9 
4 A HOW- TO BY: * * * * * * * * * * * * * * * * * * *I 

I * F.S. KALINOWSKI * 
6 LPRINT"ERS;M6' * 16 N. ALDER DRIVE * 
7 DEFINT X-Z' * ORLANDO , FLORIDA 32807 * 
8 GOTOlOO' * * * * * * * * * * * * * * * * * * * 
9 ' CHARACTER DOT- MATRIX PLOTS A 

LPRINT"V" ;X;Y+2;5;"S";X+l;Y+l;"S";X+2;Y;"S"; X+3;Y+l; 
"V";X+4;Y+2; 5; "H";X+l;Y+4 ;3:RETURN 

11 BI 

12 LPRINT"V";X;Y;7;"H";X+l ; Y; 3;"H";X+l ;Y+3 ; 3; "H" ;X+l; 
Y+6;3;"V";X+4;Y+l;2;"V";X+4;Y+4;2:RETURN 

13 CI 

14 	LPRINT"V";X;Y+l;5;"H";X+l;Y;3;"H";X+l;Y+6;3;"S"; X+4; 
Y+l;"S";X+4;Y+5:RETURN 
I D 

16 LPRINT"V";X;Y;7;"H";X+l;Y;2;"H";X+l;Y+6;2;"S";X+3; 
Y+l;"S" ; X+3 ;Y+5 ;"V";X+4;Y+2 ; 3 :RETURN 

17 EI 

18 LPRINT"V";X;Y;7;"H";X+l;Y;4;"H" ; X+l;Y+6;4;"H";X+l; 
Y+3;2 : RETURN 

19 FI 

LPRINT"V";X;Y;7;"H" ;X+l;Y;4;"H"; X+l ; Y+3;2:RETURN 
21 I G 
22 LPRINT"V";X; Y+l ;S; "H";X+l; Y;3; "H"; X+l;Y+6;3 ;"V";X+4 ; 

Y+3;3;"S";X+4;Y+l;"S" ; X+3 ; Y+3 :RETURN 
23 I H 
24 LPRINT"V";X;Y;7;"H";X+l;Y+3;3;"V";X+4;Y;7:RETURN 

I I 
26 LPRINT"V";X+l;Y+l;5;"H";X;Y;3;"H";X;Y+6;3:RETURN 
27 JI 

28 	LPRINT"V";X+3;Y+l;S;"H";X+l;Y+6;2;"S";X;Y+5 ;"H"; 
X+2 ; Y;3:RETURN 

29 	 I K 
LPRINT"V";X;Y;7;"S";X+l;Y+3;"S";X+4;Y;"S";X+3;Y+l; 
"S";X+2 ;Y+2; "S" ;X+2 ;Y+4 ;"S"; X+3;Y+5 ;"S";X+4;Y+6 : 
RETURN 

31 LI 

32 LPRINT"V";X;Y;6;"H";X;Y+6;5;"S";X+4 ; Y+5 : RETURN 
33 MI 

34 LPRINT"V";X;Y;7; "S";X+l ; Y+l; "V";X+2;Y+2;2;"S";X+3 ; 
Y+l;"V";X+4;Y;7:RETURN 
I N 

36 	LPRINT"V";X;Y;7; "V";X+l ;Y+l ; 2 ;"S"; X+2;Y+3; "V"; X+3; 
Y+4;2;"V";X+4;Y;7 : RETURN 

37 I 0 
38 LPRINT"V";X;Y+l;5;"H";X+l;Y;3;"H";X+l;Y+6;3;"V"; 

X+4 ;Y+l;S:RETURN 
39 I p 

LPRINT"V";X;Y;7;"H";X+l;Y;3;"V";X+4;Y+l;2;"H";X+l; 
Y+3;3:RETURN 

41 QI 

42 	LPRINT"V";X;Y+l;5;"H" ; X+l;Y;3;"H";X+l;Y+6;2;"V";X+4; 

Program continues 

80 • 80 Microcomputing, January 1981 



-

l'M A BE~IEUER !! 

VTOS 4.0 
by V IRTUAL TE CHNOL OGY 

1) Large (8") Dr ive Support. 
2) Doub le sided Drive Support plu s 35. 40 & 80 trac k 


drive support 

3) 80 Trac k dri ve support. ( NOTE : a ll above dri ves 


may be mixed on any one sys tem and can be con 

fi gured at Sysgen t ime d ur i ng or any Backup . 


4) Doub le density dr i ve support. 

5) Winchester Technology f i xed drive support. 

6 ) Supports any combinat ion of the above drives up 


to a max. of 8 drives. 

7) Su ppo rt s doub le-speed processor c lock mod1fi ca


t1ons . (A rchbold for example) 

8) 	FAST E R' Improved overlay structure using ISAM 


acce ssing techn iques , improves loading t ime by 

up 10 1400%. 


9) Genera l pu rpose out put spoolers of a t rue, symb

i ont desi gn provide si mu ltaneous output and pro

gram execut i on w i t hou t any user intervention. 


10 1 Keyboard Type-Ahead feature permits you to enter 
keystroke s before your program needs them. 

11 ) u ser definable key s. a l l 26 let ter s 
12) Built in Graph i c String Pac ker let s you enter gra 

ph ic symbo l s int o a BASIC program f rom the key
board through the use of the (Clear ) key. T he 
(C lear) key i s s imply held down (J ust li ke the 
(Shift) keys) during other keys trokes and vo 1l a 
GRAPHI CS . 

13) 	Dated files . - Al l f iles are accompanied by the 
date of the i r l ast modifi cat ion. (c reation or write) 

14) Marked t ile s. - All f i le s are accompan ied by a 
·mark ' is they have been modified s ince they were 
last backed up. Thi s permit s the BAC KUP utility 
to copy on ly t11ose files which have ac tually been 
updated since a previ ous backup. 

t5) F ile t rans fer by class . Allows transferr ing of al l 
files of a simi lar director y class ification such as 
I CMD . / BAS , I PCL, etc. 

t 6) 8 uilt in SYSTEM comm and con tains lower case dis 
pl ay driver, screen print , break key di sab le, bl 1nk
cursor , disk drive stepping rate and rn otor·on de lay 
mod if i cations, and more . 

17) u sers may SYSGEN a c ustom V T OS system con f 
igurat ion cont aining spec ia l 1.10 dr i ve rs , devi ce 
LINK1ng and ROUT Eing , SPOOLing and DEBUG 
tasks. etc. which wil l be automatical ly loaded dur
ing the BOOT process without requi ring a more 
lengthy AUT O and CHAIN procedure . 

t8) Non-B8EAKable AUT O and CHAIN commands . 
19) Wild-Card D IRectory . Permits you to locate all tiles 

of a certai n classificat ion such as ' / BAS'. Uni form 
ly f1 le size in K (1024 bytes) regardless of dr i ve 
type. " DIR D" wou ld give you all of your files that 
start with D. 

20) Dynamic file name defaul ts in APPEND, COPY , and 
RENAME commands allow you to specify on ly min 
ima l information about file names . 

21) COPY and A PPEND commands execut e up to 300% 
faster. 

221 ALLOCate command tor pre-allocation and non 
releasibi l ity of f i le space . File space will never 
shrink if, this option 1s used. 

23) MEMORY command for directly sett ing upper mem
ory l imit . 

24) 	var iable length file support is incorpor<1ted wh ich 
automat ica lly blocks short user data re cord,s both 
with in a sector and across sector boundri es there 
by taking maximum advanl age of disk f ile space . 

251 No security d isk needed to make backups or to 
run the system . 

26) Though manyO/ S bear his design and code , V T OS 
4.0 1s the ONLY FULLY APPROVED OPERATING 
SYSTEM by Randy Cook ' And it's FANTASTIC ! 

27 ) Endorsed by SCOTT ADAMS & L ANCE MICKLUS. 

% Di scount us o r 

QUA LITY 
SOFTWARE 
DISTRIBUTORS 

11 234 Par k Cen t ral P l Sui te C 

Da I las T exas 75230 


(21 4) 692-1 055 

Mic ron et-_ 701 30,203 

SOUR CE - TC C293 


en t i on i 

"I Love it !! ... It's really an incredible 
O/S. It' just great! Now I see why 
people who have seen it say they are 
now believers. 

VTOS 

4.0 


VTOS 4.8 
Operating System 


Diskette wit h 

Operator' s Guide 


$99.95 

VTOS 4.8 
Master 

Reference Manual 

$29 . 95 

VTOS 4.8 
Combinat ion 

4 . 0 disk , 

0 pera tor ' s Guide , 


and Master 

Reference Manual 


$ 125.00 

~!!K'i!!.!'!.~,, 

ADVENTURE INTERNATIONAL 
Box 3435, Longwood , Fl a. 32750 

(305) 862-6917 - Voice 
after 8 :00 - same number 


as FORUM 80. (SOURCE - TCC957) 


I know I am:· 
LANCE MICKLUS 

80-U.S. ·H
..TISIOO....i..... 

~~~~~~~~~~~~~ 

\loium• 111 "'""'""'' 6 No" O<tc 1980 

80-US - NOVEMBER/DECEMBER 1980 
" . . . without a doubt, the most 
flexible system <nound." 

80-US - NOVEMBER/ DECEMBER 1980 
"Cataloging all of the 'can's ' with 
this system is a ne<n impossibility. 
It is so flexible, that its limits have 
hardly been touched." 

80-US - NOVEMBER/ DECEMBER 1980 
" . .. l didn't feel that the DOSPLUS 
(a competiting operating system) really 
ha.d a:ny speed a.dvantage." 

AVAILABLE FROM THE FOLLOWING 
DISTRIBUTORS OR FROM YOUR 

LOCAL COMPUTER STORE 

DEALER INQUIRIES INVITED. 

o f this p ublication ONLY ) 

'~ 

SMALL BUSINESS 


SYSTEMS 

GROUP
~-· ~ M . Sa1n t. and Lowe I I Road 

Duns table, Mas s . 01827 
(617) 692-3800 - V o ice 

(617) 692-3973 - FORUM 80 
Micronet - 70310,236 

V T OS and VTOS 4 .0 a r e r eg i stere d t rad emar ks of V IRTU AL TEC HN OLOGY, I NC.· D a ll as, T exas 75234 



DUALCASE* 
UPPER/lowercase, fu ll time from power· 
up; NO software; Sta ndard typewrite r 
keyboard operation (shift to UPPERCASE); 
Control characters ca n be d isplayed; 128 
Tota l cha racter set plus full g raphics. 

KEYBOARD DEBOUNCE* 
Extra keyboard dcbouncc, full time from 
power-up; NO software. If dirty keys 
are a problem, this is for you. No 
charge. 

BLOCK CURSOR* 
Replaces the underline style cursor di
rectly. Easier to locate on a fu ll screen. 
NO distracting blinking. No charge. 

SHORT CASSETTE LEADER* 
For tape based systems. Does NOT 
change baud rate. Only shortens recorded 
leader. Saves four seconds of waiting 
time. Great for data fi les! No conflict 
with high baud rate tape syste ms. 
$10.00 extra. 

ELECTRONIC SHIFT-LOCK* 
No extra keys or switches. Simply tap 
either shift key, UPPERCASE lock, normal 
shift unlocks. $30.00 extra . 

SWITCHABLE* 
Offers peace of mind. Togg les between 
original factory operation and " PATCH" 
enhanced. $25.00 exrra. 

Call Now (208) 883-0611 
CECDAT, INC . ...-s2 
P. 0 . Box 8963 
Moscow, ID 83843 

Name ·······························-·----... · .. - - ......... . 


Street .. _ .............. - ..... --..·····-·--···------· 


City ........... __ ............ - ...... --.......·-·-···

State ............... - ..... - ........ ZIP ·-······........ .. 
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" 

THE PATCH • . $69.97 

TOTAL O PTIONS. 

ID Sales Tax 3 % (Id Res) 

Ship. & Hand . @ 2.50 ea. 

COD ADD $2.00 ea. 

TOTAL ORDER 
Price valid through J anuary 31 , 1981 

·rRS.a-0 Is a t rademark of Tandy Corporation. 

Y+l;4 ; "S" ;X+2 ; Y+4; "S" ; X+3 ; Y+5 ;"S"; X+4 ; Y+6 : RETURN 
43 	 I R 
44 	LPRINT"V" ; X; Y; 7 ;"H"; X+l ; Y;3 ;"V"; X+4;Y+l ; 2; "H";X+l ; 

Y+3;3 ;"S";X+2 ;Y+4 ; "S";X+3 ;Y+5 ; "S";X+4 ; Y+6 : RETURN 
45 $I 

46 	LPRINT"S" ; X+4 ; Y+l ;"H";X+l ; Y; 3 ;"V" ; X; Y+l ; 2 ;"H";X+l; 
Y+3;3; "V" ;X+4 ; Y+4 ; 2 ;"H";X+l; Y+6;3 ;"S" ;X;Y+5 : RETURN 

47 	 I T 
48 	LPRINT"V" ;X+2;Y+l;6;"H" ;X;Y;5:RETURN 
49 UI 

50 LPRINT"V"; X;Y;6;"H" ; X+l;Y+6;3;"V" ;X+4;Y;6:RETURN 
51 VI 

52 	 LPRINT"V";X;Y;3; "V" ; X+l;Y+3;2;"V";X+2;Y+5;2 ; "V";X+3; 
Y+3;2;"V";X+4;Y;3:RETURN 

53 	 I W 
54 LPRINT"V" ;X;Y;7; "S"; X+l;Y+5;"V " ;X+2;Y+3 ; 2;"S" ; X+3; 

Y+5; "V" ;X+4;Y; 7 :RETURN 
55 I X 
56 LPRINT "V";X;Y ; 2; "S" ;X+l;Y+2; "S";X+2 ; Y+3;"S";X+3 ; Y+4; 

"V" ; X+4; Y+5; 2 ; "V " ; X+4; Y; 2; "S" ;X+3 ;Y+2; "S" ;X+l ; Y+4 ; 
"V" ;X;Y+5;2 : RETURN 

57 YI 

58 	LPRINT"V" ;X ; Y; 3 ; "S"; X+l ; Y+3; "V";X+4 ; Y;3 ; "S";X+3;Y+3; 
"V" ;X+2;Y+4 ; 3 : RETURN 

59 	 I Z 
60 LPRINT "H";X;Y;5;"S";X+4 ; Y+l; "S";X+3;Y+2; "S";X+2;Y+3; 

"S" ;X+l ; Y+4 ;"S"; X; Y+5;"H" ;X;Y+6;5:RETURN 
61 I 1 
62 LPRINT"S" ;X;Y+l ;"V" ;X+l;Y; 7; "H";X;Y+6;3 : RETURN 
63 2I 

64 	LPRINT"S" ;X;Y+l ; "H" ;X+l;Y;3; "V";X+4;Y+l;2; "S";X+3 ; 
Y+3; "H";X+l;Y+4 ; 2;"S";X;Y+5;"H" ; X;Y+6;5:RETURN 

65 	 I 3 
66 LPRINT"H" ;X ; Y; 4 ;"S";X+4;Y+l; "S";X+3;Y+2; "S";X+2;Y+3; 

"S";X+3 ; Y+4; "S";X+4;Y+5;"H";X+l;Y+6;3;"S";X;Y+5 : 
RETURN 

67 4I 

68 LPRINT"V"; X+3;Y;7 ;"S" ;X+2;Y+l ; "S" ;X+l;Y+2 ; "V";X;Y+3; 
2 ; "H"; X+l ; Y+4 ; 5 : RETURN 

69 5I 

70 LPRINT"V"; X;Y ; 3 ;"H";X+l;Y+2 ; 3 ; "V " ;X+4 ; Y+3 ; 3 ;"H"; X+l ; 
Y+6;3 ; "S"; X; Y+S; "H"; X+l;Y; 4:RETURN 

71 6I 

72 LPRINT"S"; X+4;Y+l; "H";X+l ; Y;3;"V";X; Y+l ; 5; "H" ;X+l; 
Y+6 ; 3 ; "V " ;X+4;Y+4;2; "H" ;X+l;Y+3;3:RETURN 

73 7I 

74 LPRINT" H" ;X ; Y;5;"S" ; X+4;Y+l; "S" ;X+3;Y+2;"S";X+2;Y+3 ; 
"S";X+l;Y+4 ; "V" ;X ; Y+5;2 : RETURN 

75 8I 

76 LPRINT"H" ;X+l ; Y; 3 ;"V";X;Y+l;2; "H" ; X+l;Y+3;3 ;"V";X+4; 
Y+4;2;"H";X+l;Y+6;3;"V" ; X;Y+4;2 ; "V";X+4;Y+l;2:RETURN 

77 9I 

78 LPRINT"H";X+l ; Y+3 ; 3 ;"V";X;Y+l ; 2 ;"H" ;X+l;Y; 3 ;"V"X+4 ; 
Y+l;5; "H"; X+l;Y+6;3 ;"S"; X; Y+5 : RETURN 

79 (EXCLAMATION POINT)I 

P1og1am continues 
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Reminder: WRITE TO: v438ASK FOR OUR ICALL TOLL FREE I I
INSTANT DISCOUNT U.S.A. We are open "The Stocking Source" 
From Roy_ Hawthorne 1 ·800·521-2764 8:30 AM to 5:00 PM EST 23995 Freeway Park Or. 
Ta lk To ~111 "!'okar On MICHIGAN Monday through Friday Farmington Hills, Ml 48024 

Applications 1 ·800·482·8393 313-474-6708 
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OURS 
WORK! 

A CCO U N T ING 
PROGR AM S 

fro m the company with 
years of ex perience 
on small computers 

and thousa nds of customers 

- -·-
prices resulting from 

volume sales 

PACKAGE OF $195.5 PRODUCTS 

PROD UCTS $95.EACH 

MANUA LS $20.EACH 

GENERAL LEDGER 

PAYR OLL 

A CCOUNTS R ECEI VA BLE 

A CCOUNTS PAYABLE 

DEPRECIA TION 

for 

TRS-80* 
MODEL I with TRSDOS* 
MODEL II with CP/M t 

OTHER CP/Mt SYSTEMS 

PHO NE ... 44 

Product Info & 
license/Order 
Form. 

FR OM ..... 

(503) 4 76-1467 
840 N.W. 6th STREET, SUITE 3 
GRANTS PASS, OREGON 97526 

•Trademark Radio Shack , Div. Tandy Corp. 

tProduct Digi tal Research, Inc. 

84 • 80 Microcomputing, January 1981 

80 LPRINT" V"; X; Y- 1;7;"S";X;Y+7:RETURN 

8 1 I ? (QUESTION MARK) 

82 LPRINT" S" ; X;Y+l; " H" ; X+l ;Y ; 3; "V" ;X+4;Y+l;2 ;"S" ;X+3; 


Y+3 ; "S" ;X+2 ; Y+4;"S";X+2;Y+6:RETURN 
83 I (PERIOD) • 

84 LPRINT" S";X ; Y+6:RETURN 

85 I , (COMMA) 

86 LPRINT" V"; X+l ; Y+5;2 ; " S" ; X;Y+7:RETURN 

87 ' : (COLON) 

88 LPRINT" S" ;X;Y+2 ;"S " ; X; Y+4:RETURN 

89 I ; (SEMICOLON) 

90 LPRINT" S"; X+l ;Y+2 ;"V" ; X+l ; Y+4 ; 2; " S";X;Y+6 :RETURN 

91 ' I (APOSTROPHE) 

92 LPRINT" S" ; X+2 ;Y- l ; " S";X+l; Y; "S" ; X;Y+l : RETURN 

93 ' II (QUOTATION MARKS) 

94 LPRINT"V" ;X;Y- 1;3;"V" ;X+2 ; Y- 1; 3 : RETURN 

95 ' - (HYPHEN) 

96 LPRINT" H";X;Y+3 ; 3 :RETURN 

97 I I (SLASH) 

98 LPRINT"V11 ;X+4;Y ; 2;"S" ; X+3;Y+2 ;'' S'';X+2;Y+3;"S"; X+l;Y+4;"V"; 

X;Y+5 ; 2 : RETURN 

99 ' PRINT EACH CHARACTER, IN TURN 
100 LPRINT "ERS ; M6 
101 ' DEFINE X-Y COORDINATES AND SUBROUTINE POINTER 
102 X=29 : Y=25 : Z=l 
103 1 DEFINE CHARACTER DISPLAY COLOR 
104 LPRINT "Cl" : GOSUB106 : GOT0108 
105 ' LOOP THROUGH CHARACTER SUBROUTINE FOR DISPLAY 
106 ON Z GOSUBl0 , 1 2 , 14 ,16 , 18 , 20 , 22 , 24 , 26 , 28 , 30 , 32 , 34 , 

36 , 38 , 40,42 , 44 , 46,48 , 50 , 52,54 , 56,58 , 60 , 62 , 64 ,66 , 68 , 
70,72 , 74 , 76 , 78 , 80,82,84 , 86 ,88 , 90 , 92 ,94,96 , 98:RETURN 

107 ' HOLD CHARACTER DISPLAY 3/4 SECOND 
108 FORT=lT0330 :NEXT 
109 ' DEFINE ERASE COLOR 
110 LPRINT" CO 
l~l ' LOOP THROUGH CHARACTER SUBROUTINE TO ERASE 
112 GOSUB106 
1 1 3 1 INCREMENT GOSUB POINTER (Z) AND WAIT 1 /4 SECOND 
114 Z=Z+l : FORT=lTOllO:NEXT 
115 ' CHECK IF MORE CHARACTERS ; IF YES , DO MORE LOOPS 
116 IF Z<50 GOT0104 
117 I PRINT "EASY" 
118 LPRINT"Cl " : Y=l6: X=20 :GOSUB18 : X=27:GOSUB10: X=34 : 

GOSUB46: X=4 l:GOSUB58 
119 I PRINT "DOES" 
120 Y=26 : X=20: GOSUB16: X=27: GOSUB38: X=34 : GOSUB18 : 

X=41 : GOSUB46 
121 I PRINT "IT ! " 
122 Y=36: X=26: GOSUB26: X=31: GOSUB48: X=39 : GOSUB80 
900 CLS : END 

Program Listing 1. Alphanumeric Characters BASIC Program 



T W ICE THE 
STICK-80 MAKES KEYBOARD OBSOLETE. 
Fea1ures lhe famous ATARI Joystick. 8 directions + fire 
conlrol . Simple instructions to ma ke joystick versions of 
most action games . Plugs into keyboard or expansion int . .. 
Price includes ATARI joystick with ALPHA interface and 
inslructtons. FREE ""MAGIC ARTIST"" program..... $29.95 
Suoer Real Tune ALl 1on Grapt11c Sound gan,e s for Stick-80 
oy Sollware 1r.no va11 ons ALI EN INVASION CAR RACER 
COSM IC INTRU DERS BREA KOU I Each S9 95 
SI ELL AR ADVEN TURE super ac11on wlln sound S14 95 
Sollware au1hors and d1 s1r1outors cont~cl us 101 1oyst1ck 
conversion package tor your ex1s1mQ game~ 

.,. 262 

MUSIC-80 MUSIC-BO MUSIC·80 MUSIC-BO MUSIC-80 
Use existing software 

or write your own With this low cosl 8 bit digital to 
analog converter you can synthesiZe up to 5 music voices. 
Bu1l1-1n volume conuol handy when stereo not near TRS·80 
Simply plug the "" MUSIC·80"" in10 lhe keyboard or lhe Ell 
screen printer port and connect !he output (RCA 1ack) 10 any 
amplifier. The Aadio·Shack $ 12 speaker/ ampt1t1er works 
fine. 
Fully assembled and rested, 90 day warranly .S39.95 

INTERFACER 2: LOW COST INPUT/ OUTPUT MOOULE. 
8 OIGITAL MULTIMETERS PLUGGED INTO YOUR TRS·BO' " 
Measure Temperalure, Voltage. Curren1, Light. Pressure. etc 
Very easy 10 use tor example. lei's read input channel #4 · 10 
OUT 0,4 ·selects 1npu1 #4 and also starts the COflversron 20 
A= INP(O) 'Puts lhe result in vanabte A' Vo1ta 1 

Spec1f1cat1ons: lnpul range 0-SV. 10 O·SOOV Each channel 
can be set to a dillerent scale 
Reso!u11on 20mV (on 5V range) Accuracy· 8 bits !-5°/o) Pon 
Address · 1umper selectable. Plugs into keyboard bus or E/1 
(screen printer port) Assembled and tesled 90 day warranty 
Complete w11h power supply, connector. manual $1 39. 

LET THE "'CHAIN BREAKER "' FREE YOUR MINI-DRIVES. 
End Hit:: da1sy·chain mess once and for all Fits all mini· 
drives Percom. Aerocomp, Shugart. M1cropolls, MTI, Vista, 
Pertee. Siemens. BASF Easy 10 install: just remove the 
dnve cover . plug In !he ·'CHAIN BREAKER"" and replace !he 
cover. Vo1!a1! ' 
Now you can change and move your drives around without 
disassembly. Keep ine cover on and keep lhe dusl oul High 
rellab11ity gold plaled con1acts. compu1er grade 34 
conductor cable. Tested and guaranteed. 
Get one foreach drive . .only St 3.95 

Sttll lhe besl value In sense/control devices. Use 1t lor 

energy control, burglar alarm. darkroom. se1ectric drive. 

model trains, rot>ots. Skinner box.. . 

-8 lalchec TTL outpuls. 2 relays SPOT 2A. t25V. conlacts 

-8 TTL/CMOS Inputs. lnpul 0 and t are op11cally isolaled. 

- Neat and compact design, very easy to use: 

tO A=INP(O) 'Reads the 8 inputs (ii A= O: all inpuls are 

low) 20 OUT o.x ·con1ro1s the ou1pu1s and the relays 

Assembled &1es1ed. 90 day warranly. PrK:e includes power 

supply. cable 10 KB or E/ 1. superb user"s manual. free 

phone dialer program $95. Manual only: $5. 


INTERFACER-SO: lhe mosl powerful Sense/Conlrol module. 
• B industrial grade relays. single pole double throw isofated 
contacts: 2 Amp. @ 125 Volls. TTL lalched outputs are also 
accessible 10 dnve external solid state relays 

.a convenienl LEDs constantly display the relay states. 
Simple ··our· commands (m basic) con1rol 1he 8 relays 

. a op11caUy·isola1ed 1npu1s lof easy direct roterlacmg 10 
ex1ernal switches. photocells. keypads sensors. elc 
S1mp!e " INP" commands read lhe status ol lhe 8 inouts 
Selectable port address. Clean. compac1 enclosed design 
Assembled, tested. 90 days warranty , Pnce inch.ides power 
supply. cable. connec1or. superb user·s manual S159 

YOU ASKED FOR IT: '"EXPANOABUS '" Xl . X2. X3 ANO X4. 
CONNECT ALL YOUR TRS·BO DEVICES SIMULTANEOUSLY 
on lhe 40 pin TRS·80 bus. Any device thal normally plugs 
into the keyboard edge connec1or wilt also plug into the 
"EXPANOABUS" . The " X4" is shown with pro1ec11ve 
covers (included). The TRS·BO keyboard con1ams lhe bus 
drivers (74LS367) for up to 20 devices. more than you will 
ever need Using the Ell , uplugs either between KB and Ell 
or In lhe Screen Pnnter port. Professional ciuahfy. gold 
plated contacts. Computer grade 40 conductor nbbon cabte 
X2 . .. S29. X3 .. .$44 . X4 S59 X5. S74. 
Custom conllgura!lons are also available.call us 

WARNING 

IBM and all the ""biggies"" are using green screen monitors 
Its advanlages are no w widely advertised We feel lhat every 
TRS·80 user should en1oy lhe benell1s JI provides. Bui 
WARNING: all Green Screens are nol crealed equal Here is 
whal we found : 
•Several are just a flat piece of standard colored Luelle The 
green tin! was not made tor lhis purpose and 1s Judged by 
many lo be too dark . Increasing the br1ghtness control will 
resul11n a fuzzy display. 
•Some are simply a piece of lhin plastic film 1aped on10 a 
cardboard frame. The color IS salistac1ory but !he wobbly lllm 
gives JI a poor appearance 
•One ·· optical filter · · is in fact plam acryhc sheellng 
• False claim· A few pre1end ro ··reduce glare" In fact. their 
flal and shiny surlaces (bolh film and LuClle typel ADD !heir 
own re flecllOns to the screen. 
•A few laughs: One ad claims to "reouce screen contrast' · 
Sorry genileman bul it"s fUSI lhe oppos11e One ol rhe Green 
Screen' s major benefits is to increase lhe conuast be1ween 
the text and lhe background. 
• Drawbacks· Most are using adhesive strips 10 fasten theu 
screen to the momtor . This method makes 1t awkward 10 
remove for necessary periodical cleaning AU (except ours) 
are flal. Light pens will no1 work reliably because ot lhe big 
gap belween the screen and lhe lube 
Many companies have been manulacruring video llllers for 
years. We are no11he first (some think lhey areI . but we have 
done our homework and we think we manufacture the best 
Green Screen Here 1s why: 
•II fils righl onlo lhe p1c1ure tube like a skin because 1t is lhe 
only CURVED screen MOLDED exaclly 10 lhe p1c1Ure !Ube 
curva ture . 111s Cul precisely to cover the exposed area ot the 
picture lube. The fit is sucn thal the s1a11c elec1ric11y IS 
sufficient to keep It m place! We also include some invisible 
reusable tape tor a more secure fastenmg 
•The lllter matenal that we use is 1us1 r1ghL nol 100 dark nor 
too light The resull is a really eye pleasing d1Splay 
We are so sure that you wi ll never take your Green screen oil 
that we olfer an unconditional money·back guaranty · try our 
Green Screen for t 4 days . II tor any reason you are nol 
delighied with it . return it for a prompt relund 
A last word· We think that companies. l1ke ours. who are 
selling mainly by mail should .• lisl !heir sireet addressohave a 
phone number (for queslions and orders~accepl COOs. nol 
every one likes to send checks 10 a PO bo•eoffer lhe 
convenience of charging their purchase to major credit cards 
How come we are the only green screen people dmng 1t? 
Order your ALPHA GREEN SCREEN today ..St 2 50 
Or enioy our Christmas gift and pay only S6 25 when you 
order any1h1ng else. 

V'497 

AOO S2.50 PER ORDER FOR SHIPPING ANOHANDLING 

ALL ORDERS SHIPPEO FIR ST CLASS MAIL. 

WE ACCEPT VISA. MASTER CHARGE. CHECKS. M 0. 

COD: ADO S2.00 EXTRA. • 


~ALPHA Product Co QUANTITY DISCOUNTS AVAILABLE 
N.Y. RESIDENTS ADO SALES TA X. -



only three characters, its X ordinates are 
adjusted to exactly center IT! under 
DOES. 

These statements may be combined to 
conserve bytes. Just tag statement 120 
and 122 X,Y plot Information onto state
ment 118. The TRS-80 will send the same 
string of Electric Crayon commands out 
its printer port. 

Using The Program 

You must at least key in and record 
(SAVE, CSAVE, or @SAVE) even-num
bered statements 10 through 98 to retain 
all character X,Y plots. You may skip the 
REM statements. 

When programming alphanumerics, 
start with a sheet of graph paper or an 
Electric Crayon Sketchpad. Prepare and 
use this sheet to lay out words and 
phrases the way you want them to appear 
on the TV screen. 

Partition the sheet into suitable pixel ar
eas horizontally (X direction) and vertical· 
ly (Y direction) for the intended graphics 
mode. Starting with Oat the layout's upper 
left-hand corner, number the partitioned 
columns and rows. Display area dimen
sions in pixels are: 

Mode 2 X64xY64 
Modes 3 and 4 128x64 
Modes 5 and 6 128x96 
Modes 7 and 8 128x 192 
Mode 9 (dots) 256x 192 

Referring to your word/phrase layout 
sheet, locate the Y ordinate for the first 
line of words. Start a numbered statement 
with the first line's Y ordinate (520 Y =20:, 
for example). Now add an X ordinate and 
GOSUB for each letter of each word on the 
first line. Increase successive X ordinates 
by six or seven of one or two-pixel letter 
separation, as desired. Repeat this proce
dure for each additional word or phrase 
line on the layout sheet. 

When using I, 1, and most of the punctu
ations, check character matrix width in 
Fig. 1, and increase the next X ordinate by 
one or two plus the matrix width. Increase 
X four or five pixel positions to insert a 
space. Also, make sure you provide 
enough line separation to accommodate 
punctuation mark ascenders and de
scenders. 

A typical two-word instruction you de
velop may look like statement 520 in Pro-

GRAPHICS CHARACTERS NUMBER 
MODE PER LINE OF LINES 

2 10 7 
3 an d 4 21 7 
5 and 6 21 10 
7 and 8 21 21 

9 36 21 

Table 1. Achievable Character Densities 

gram Listing 2. Can you figure out what 
that statement displays? (See REMs of 
Program Listing 1 X,Y plot statements for 
clues.) 

Preceding 520, you'll need separate dis
play and erase command statements to 
implement line 520. Assuming you are 
already operating in some graphics mode, 
these statements may look like 500 and 
510 in Program Listing 2. 

Elsewhere in your program (such as In 
an action sequencing statement like 400), 
include GOSUB500, some delay timing, 
and GOSUB510. When called, statement 
500 specifies a character color and jumps 
to 520. Statement 520 loops through eight 
X,Y plot statements in turn and displays 
their characters. After some GOSUBed 
delay timing , 510 specifies the back
ground color for use in 520. 520 immedi-

X-Y 

COORD 


REF 

PIXEL 

STATEMENT 28 
C0""1AND SEGMENTS 

1 "V" ;X+3;Y+l ;5; 

2 "H";X+l;Y+6;2; 

3 II sII ; x ; Y+5 ; 

4 "H";X+2;Y;3: 

Fig. 2. Letter J Plot Parameters 

ately erases the displayed characters by 
overprinting them. 

Cleanup 

Upon completing all your alphanumer
ics statements, make a list of the char
acters used. Checking this list, visually 
skim statements 10 through 98, and de
lete those that are not used (called by 
GOSUBs). Each such deletion saves 
about 75 RAM bytes. • 

by Francis Kalinowski 

200 I NOTE : 
201 I 

202 I TO OPERATE THIS DEMONSTRATION PROGRAM 
203 ADD LISTING l X-Y PLOT STATEMENTS 18 :I 

204 I 24, 25 , 44, 48 , AND 80 TO IT ; OR, ADD 
205 STATEMENTS 300- 800 BELOW, TO PROGRAM 1 . I 

206 I OMIT (REM) PORTIONS OF ALL STATEMENTS . 

207 I 


300 GOSUB800 : LPRINT"ERS ;M2 ; I " : ' (GO MODE 2 , INVERTED) 

400 GOSUB500 : GOSU B800 : GOSUB510 : GOT0900 : (SEQUENCING) 
I 

500 LPRINT"C2 ": GOT0520 : ' (USE MAGENTA TO DISPLAY WORDS) 
51 0 LPRINT" CO " : ' (USE BUFF TO ERASE DISPLAYED WORDS) 
520 Y=20: X=7 : GOSUB24: X=l 4 : GOSU B2 5 : X=l 8:GOSUB80 : X=24: 

GOSUB48 : X=3l : GOSUB24: X=38 : GOSUB18 : X=4 5 : GOSUB44 : 
X=52 :GOSUB18 : RETURN : ' (DISPLAY WORDS IN PRESTATED COLOR) 

800 FORT=l T01500 : NEXT : RETURN:' (ANY AVAILABLE DELAY TIMING) 
900 CLS : END 

Program Listing 2. Two-word Display Demonstration 
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REVIEW 

A {i.rst look at the Shack's colorful new offering. 

Color Computer Primer 


Tim Ahrens 
Jack Browne 
Hunter Scales 
3501 Ed Bluestein Blvd. 
Austin, TX 78721 

Tandy's newest market entry, the Color 
Computer, promises to be one of their 

most powerful and expandable units. The 
Color Computer has the same sleek silvery 
lines of its half-brother, the TRS-80 Model I, 
but unlike the early members of the Tandy 
family, the Color Computer abandons the 
Z-80 microprocessor for the new Motorola 
MC6809E chip and will feature plug-in ROM 
(Read Only Memory) cartridges. 

System Overview 

The keyboard, which stands out first, is 
not a Cherry or a Microswltch, but does 
have a good feel. One can easily touch-type 
on It. It has calculator like buttons with a 
long throw and tactile feedback, but not at 
all like the original Commodore PET. 

The power supply is totally self-con
tained. There are outlets for joysticks, cas
settes and a printer, but the TV connection 
-to a color or black and white set- is the 
only one necessary to its basic operation. 

The Color Computer has several features 
of the original Model I. The first Is a "power· 
up Level I BASIC." Whenever power is ap
plied, or the reset button depressed, the 
computer displays a prompt of OK. The ad
dition of an optional Level II will make the 
Color Computer much more powerful than 
Its Z-80 predecessor. 
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Its second "hand-me-down" feature Is a 
built-in cassette Interface. The manual rec
ommends the CTR-80. But after hours of 
use, we found our inexpensive off-brand re
corder worked just as well. The Internal cas
sette circuit also provides for a remote turn 
on/off type of recorder. This puts the most 
data on the tape in the least amount of time 
-no long gaps between recordings. Files 
can be skipped, displayed or loaded. (By the 
way, If you don't buy Radio Shack's record· 
er, you will have to make the cables that 
lead from your recorder to the computer.) 

The Color Computer's joysticks (not In· 
eluded) for the program paks and other 
games have two-dimensional control sticks 
and buttons that "fire-when-ready." A soft· 
ware command, JOYSTK, allows the user to 
input coordinate values and "paint" on the 
screen like an "Etch-A-Sketch." 

The Color Computer has a 600 baud 
serial printer port Is fully RS-232 compatible 
and Interfaces to any Radio Shack serial 
printer. The serial Interface responds 
whenever a LUST or print to device com
mand Is given. 

The permanent Level I memory of the 
computer Is stored In a single SK x S ROM. 
Level 11 adds another SK x S. The basic Col
or Computer comes with 4K of dynamic 
RAM (Random Access Memory) which can 
be easily upgraded to 16K. 

One of the nicest features of the TRS-80 
Color Computer Is Its plug-compatible pre
programmed ROM software. Presently, sev
eral games ranging from pinball to chess 
are available, as well as a comprehensive 
personal finance package and a music gen
eration program. 

Color BASIC 

Below are the commands available In 
Level I Color BASIC: 

ABS ASC AUDIO 
CHA$ CLEAR CLOAD 
CLOADM CLOSE CLS 
CONT CSAVE DATA 
DIM EOF END 
EXEC FOR TO STEP NEXT GOSUB 
GOTO IF THEN ELSE INKEY$ 
INPUT INPUT#-1 INT 
JOYSTK LEFTS LEN 
LIST WST MEM 
MIDS MOTOR NEW 
ON GOSUB ON GOTO OPEN 
PEEK POINT POKE 
PRINT PRINT@ PRINT#  1 
PRINT#  2 PRINT TAB READ 
REM RESET RESTORE 
RETURN RIGHT$ AND 
RUN SET SGN 
SIN SKIPF SOUND 
STOP STA$ USA 
VAL 

Only the commands unique to Color 
BASIC will be discussed. 
AUDIO: This command connects (ON) or 
disconnects (OFF) the cassette output to 
the TV speaker allowing easy recognition of 
data or voice on tapes. 
CLS(c): The CLS command clears the 
screen with the color specified by c. If no c 
Is present, the default color Is green. 

COLORS: 
O Black 5 Buff (White) 
1 Green 6 Cyan 
2 Yellow 7 Magenta 
3 Blue S Orange 
4 Red 

INKEYS: This checks the keyboard and re
turns with the key or non-key which Is being 
pressed. 



INPUT# -1: This inputs data from the cas

sette. 

JOYSTKO): This command returns the spec

ified joystick 0) position number. J can be 0 

to 3, where O is the horizontal coordinate of 

the first joystick, 1 is the vertical coordinate 

of the first joystick, 2 is the horizontal coor

dinate of the second joystick, and 3 is the 

vertical coordinate of the second joystick. 

Note: JOYSTK(O) must be returned before 1, 

2, or 3 may be displayed. The coordinates 

are represented below. 


0 	 63 
0 

HORIZONTAL 

v 
E 

R 

T 
I 

c 
A 
L 

63'--~~~~~~~~~~ 

JOYSTK may be used for simple things 
like " painting" colors on the screen, or 
more exotic things like instrumentation and 
positional controls. 
LLIST: Like the Model I, the LLIST command 
lists programs on the printer. All options of 
the list command, i.e., LLIST 100- 150, may 
be used. Be sure to have the printer con
nected or the computer will hang up waiting 
for the necessary clear command to send 
the signal from the printer. A reset gets the 
computer back to you without losing your 
program. 
MOTOR-MOTOR ON: Turns on the cas
sette remote jack, allowing you to rewind, or 
it will manually operate the recorder. 
MOTOR OFF will return the computer to its 
natural state of control. The computer 
comes out of reset with the motor off. 
SET-SET: Used to turn on specific blocks 
of color within the display area. The format 
for this statement is SET(h,v,c) where his a 
horizontal position (0- 63), v is the vertical 
position (0-31 ), and c is the color block indi
cated in the CLS routine. 
SKIPF: This statement will stop the record 
er at the end of the next file. If a file name (p) 
is specif ied, the tape will be positioned at 
the end of p. 
SOUND(f,d): This is used to send out a tone 
through the television's speaker with a spe· 
cific frequency (f)-1 - 255-and a duration 
(d)-1 - 255. 
POINT(h,v): Tests whether or not a specific 
graphic cell is on or off. H = O - 63 horizon
tal and v = 0- 31 vertical increments. The 
value returned is a -1 if turned off, and a 
color number, if on. 
CLOSE(d): This command closes all open 
files or specified devices (d). See OPEN for 

meaning of the devices. 
OPEN(m,d,f): This opens a file name (f) at 
the screen or keyboard (d = 0), cassette 
(d = - 1), or a line printer (d = - 2). This can 
be used in either the input (m =I) or output 
(m = 0) modes. 
CLEAR(n,h): The CLEAR command reserves 
n bytes of string storage space (0 - 32767). 
It initializes all variables, and h may spec ify 
the highest address that BASIC can use (for 
other machine language programs and 

SIRIUS SO+ 
High PerfOrmance 

LOW Cost Floppy Add·Ons! 


The SIRIUS SYSTEMS 80+ Series of Floppy 
Disk add-ons are designed to provide 
unmatched versatility and performance for 

~~~'.oTn~si~~;e ~0an~~~n~.~r:~Fro~~:~i~~ 
Drive to meet your needs. 

COMMON CHARACTERISTICS 

• 	 Sms track-to-track access time 
• Auto-Eject 
a 180 day WARRANTY 

: 	~7;;cS~~6fe~n~~~bi~t>;;a~i~n2°10 
• 	 Mix any or all80+ Series on the SS 

Standardcable 

MPI 51/52 & 91/92 
STATE-OF-THE-ART 
DISK DRIVES 

• Fast!5ms track-to-trackaccess 

a Exclusive Pulley-Band Design

• Unique Door/Ejector Mechanism 


a Reliable 1112% Speed Stabili~· 

: ~~i~~~~U:~~ ~~~Z,~fn~~~~~~ 


MPI 51 (Single Head/40 tracks) 

t25K/250K Bytes Single/DoubleDensity•· 
. . . . . . . . . . . . . . . . .. . . . .. . .. $259.95 


MPl52 (Dual Head/80 tracks (40/side)) 
250K/SOOKBytes Single/Double Density" 

. . .. . . $349.95 
MPI 91 (Single Head/80 tracks) 

250K/SOOK Bytes Single/Double Density· · 
. . . .. .. . .. · · .$399.95 

MPI 92 (Dual Head/ 160 tracks (80/side))
SOOK/ tOOOK Bytes Single/Double Density· · 
. . . . . . . . . . . . . . . . . . . . .$524.95 

MPJ Technical Manual $6.95 
••Unformatted data storage 
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SIRIUS 
SYSTEMS 
7528 Oak Ridge H ighway 
Knoxville . Tennessee 3792 1 

such). 
CLOAD: Like the Model I, CLOAD is used to 
load in programs from tape. This vers ion 
allows filenames of up to eight characters. 
All other extra characters are ignored. 
CLOADM: This loads a machine language 
program from the cassette. An optional off
set address can be added to the load ad
dress. Unfortunately, there is no command 
to save a machine language program to 
tape! 

SPECIFIC CHARACTERISTICS 
The SIRIUS 80+ 1 -a single sided. 40 track 
Drive. Ottering 5 more tracks than the Radio 
Shack model, it rost $120 less. Formatted 
data storage is 102K/204K Bytes Single/ 
Double Density. 
SIRIUS 80+ 1 . .. . . . ..... .. . . $379.95 
The SIRIUS 80+2 is a dual sided, BO track (40 
perside) Disk Drive. It appears to the TRS-80• 
as TWO 40 track drives yet COST LESS THAN 
HALF THE PRICE! Even greater savings result 
since data is recorded on both sides of the 

~i~i~e~nu~~~ati~~~n~Ta~J~~91cia~i1~~F~a~~~ 
data storage is 204K/400K Bytes Single/Double 

~r~,U~ao+2 . . . .. . . . .. . .. . $449.95 
The SIRIUS 80+3 - a single sided , BO track 
Drive. Offering 2\'J times th•. storage of a 
standard Radio Shack Disk Drive, the 80+3 

~~~a~~n~~uc:~dW1~nna1~~ 'g:~~:i~'t~rf~: 
creased storage and faster track-to-track 
access time. the 80+3 allows tremendously 

increased throughput for disk based pro
Wams! The 80+3 includes SIAIUS's TRAKS· 

F~~~tt~g dJ~~:~~J~~~~~~~6~~4w~~r~~js 
~~~~~~D:~~~ Densi~ . •. . . .. ..$499.95 
The SIRIUS 80+4 ·a dual sided, 160 track (80 
per side) SV•" monster! The ultimate in state-

gt~n,rts~~··b~1~~~YT~~~..~~nf.!~9~in~~~ 
sided disk drives. Thus. in terms of capacity, 
one 80+4 is equivalent to 4~ standard Radio 
Shack d~ives ~at a saving~_,ot over 73% (not 
to mentmn di.i<ettesl !!). (With a double den

~~ ~in~~rt(~ ~t r;;a~~~:)~~~~d~sisT~~r~! 
PATCH on diskette and may require the SS 
Standard cable. Formotted storage is 408KI 
gl~~~i'+~ngle/Douole Oensity$649.95 

All 80+ Series Floppy Disk add-ons operate at 

IT~i~~~at~k;t~~~af~r~~~¥~J~&J'~sion lntertace 

• rRS-80© of Tandy Corp. 

ACCESSORIES 
SS Standard 2 Drive Cable . . .. . . . . $29.95 

~:~~f~::ih:ewi~~~~~:~~~~!~~ 
. .. .. . . .. .. . . .. .. $149.95 

Save up to 10% with these SIRIUS Packages! 
NEWDOS/BO, SIRIUS 80+ 3, and TwoDrive Cable . $624.95 
NEWDOS/80, SIRIUS 80+ 4, and Two Drive Cable .. $749.95 
NEWDOS/80, Two (2) SIRIUS 80+3's, Two Drive Cable . . . $1080.95 
NEWDOS/80, Two (2) SIRIUS B0+ 4's, Two Drive Cable . . . . . . . . . $1349.95 

OUME® 
DataTrak 8 
8" Disk Drive 
DOUBLE SIDED! 
DOUBLE DENSITV!

$57495 

Hi9h pertormance Double Sided Disk 8" Disk 
Drive• Single orDouble Density • Door Lock 
and Write Protect INCLUDED! • Negative DC 
Voltage not required • Low Power Operation 

• 	 FAST! 3ms track-to-track access 
• 	 Low friction and minimum wear 
• 	 Superior Head Load Dynamics 

OUME DataTrak 8 . . . $574.95 
(2/$549eaJ 

OUME Technical Manual . $6 95 
C 	 · · 
onnector Set #3 (AC. DC, & Car~1~.~·6 

Connecto,-Set # 4 (AC and DC) $2 95 
· 

TFORTH !-what it 
has to offer YOU! 
~h9c~T~P~~~i~;~ci~ic':~;~~~~r~~~g~~i~~ 
result. Designed to run on the TRS-80•. 
TFORTH is a very powerful tool by itself or 
ums1.•nd r s ct wRtDhSAsco~me~h:f~'~~Hg .inA c.ocnhjun ifoWn0 1

1 010 'FO 
~~~.~}~R~~t~~~~~~~!~d•;~~ ~~a~~~~a :::~ 
TFORTH. These features include 

t~~ag~fr~rMath Package 

Macro Assembler 
Re-EntrantCode 
Super Graphics Capabilities 
Sophisticated User Functions 
~1~:f;1rJ,.;el/;5~sManual 
Interpreter 

~~::t~":sCMO Files 
Expandable 
And many, many other features 

~ie~~T~ ;r~0mT~~-1~0~c~~;~~~i~;~~~~i~~i 
memory and a smgle Disk Drive 
TFORTH $129.95 

TO ORDER CALL (615) 693-6583 
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri 
We accept MC, VISA, AE, COD (requires Cert1f1ed Check, Cash•er s Check 
or Cash) and Checks (personal checks require 14 days to c lear) SHIPPING 
AND HANDLING: $7 00 per Floppy Disk Dnve or80- Module • 5°0 for other 
items (any excess w:ll be refunded) • Foreign Orders add t OOo for Shipping 
& Handling. Payment :n U .S. currency • Tennessee residents add S0 o Sales 
Tax • VOLUME DISCOUNTS AVAILABLE 
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PLANNING SOFTWARE 

FOR BUSINESS 


If you're serious about improving your business with a 
computer, why not use the best business planning 
software available? 

BUSINESS PLANNING PACKAGE for FORECASTING 
An integrated set of forecasting programs to handle a 
variety of business forecasting needs. (90 pg. user 
manual) MOD I $99. MOD II $199. 
INVESTMENT RISK ANALYSIS· This program accounts 
for cost changes, shifting revenue streams and interest 
rate fluctuations. Now you can manage risk. (35 pg. user 
manual) MOD I $99. MOD II $199. 
U.S. SIMULATION MODEL· This is a user oriented 
economic simulation model constructed to professional 
standards. (50 pg. user manual) MOD I $199. MOD II 
$299. 
GENERAL RISK PROGRAM· A Monte Carlo risk program 
for almost any problem where uncertainty is a major 
factor. MOD I $79. MOD II $179. 
BOX-JENKINS FORECASTING MODEL· This technique 
integrates the two powerful forecasting techniques of 
moving averages and autocorrelation analysis. (40 pg. 
user manual) MOD I $99. MOD II $199. 

Hardware Requirements: Model I 48K RAM 
Model II 64K RAM 
1 or more disk drives. 

To order check with your local dealer or CALL Applied 
Economic Analysis 213/424-3652 714/893-8053. 

~47 

,..A MAJOR 
 TRSSO N• ., 


BREAKTHRU FOR 
Electronic Engineers 

Electronic Hobbiest 

Electronic Students 


Ham Operators 

A General DC-AC (steady state) Analysis 

of Any Circuit 
Will Analyze and Compute: 

• 	 Node. Branch, Element. Voltages 
• 	 Node, Branch. Element. Currents 
• 	 Branch Power Dissipation 
• 	 Magnitude and phase values and complete 

frequency response with graphic display 
• 	 Modify any element in circuit for desired 

results 
A complete operational To Order Write: 

manual supplied G & L Software Enterp. 
comparable to I.B.M.'s 2304 N. ht. Street 

E.C.A.P." Program Upland, CA 91788 
•A.C. Analysis Program 60 DAY MONEY 

$149.95 BACK GUARANTEE 
*D.C. Analysis Program IF NOT SATISFIED. 

$89.95 
•orderbefore Feb. 28, 1981 ~--to get both for $149.95 -~· " . ~ 

Do Not Send Cash in the Mail 
TRS 80" Is a trademark o f the Tandy Corp.. E.CA.P. is a trademark of Internatio na l 
~uslness Mac hines . Inc. ~39 ...... 

Back ofcase gives access to joysticks, cassette, serial input/output, 
channel selector, reset button, power switch and rt output. 

View of normally shielded CPU section of board. Miniature black 
Jumpers (between the two PIA chips, at left, and to the right of ad
dress multiplexer) make switch from 4K to 16K a simple task. 

Color computer has high quality grey scale when used on standard 
black & white television. This photo was made of an Inexpensive por
table black & white tv. 
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PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONG! 
(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 

FOR TRS-SO* MODEL I OR II 


Our system, which prepared 500,000 1979 returns, features the following: 

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. 	 Change of a single amount item automatically changes and re-computes entire 
return. 

4. 	 All printout formats IRS and state approved. 

5. 	 Stores Preparer's Identification for automatic printing at bottom of page 2. 

6. 	 Built-in Validation Check tests entire system, hardware and software. 

7. 	 Special Printer Adjustment routines, Line Length, etc. 

8. 	 Selection of closed or open output formats-for standard Form 1040 or open 
name-box types. 

9. 	 Software control of text position on page. Makes forms-alignment simple. Permits 
use with non-adjustable printers. 

10. Fills in pre-printed Forms or you can use overlays. Your choice. 

11 . Automatically computes: Tax - SDI Overpayment - Wages Total from W-2's 
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many, 
many more. 

12. Full support through the tax season - no charge. 

13. Inexpensive yearly updates in accordance with tax-law changes. 

14. Modular construction - lets you order only the type and size system you need. 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 
25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order) 
MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE 

*TRS-80 IS A TRADEMARK OF TANDY CORP. 

CONTRACT SERVICES ASSOCIATES v10 

706 SOUTH EUCLID 	 ANAHEIM, CA 92802 

TELEPHONE (714) 635-4055 
* * * 20 YEARS OF SERVICE* * * 
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----- -------------- ---- ------- -- ---- - - - --- - ----- - - - --

FILE TRAN 
Transfers your 

TRS-80 Software 
to CP/M 

• Machine language COM FILE 

directly compatible wi th your 

CP/M syste m. 


• Automated terminal configurator. 
• Memory d isplayed in both HEX 


and ASCII. 

• Any disk Sector-Selected and 

displayed in both HEX and ASCII. 
• Transfers both da ta and program 


files by file name byte by byte. 

• Newly created files sca nned for 


potential errors between level II 

BASIC and MBASIC 5.0 or 

later . 


• 	CP/ M files scanned for any 

selected str ing. 


• 	Searches any program for all 

occurrences of any string . 


• Generates a varia ble cross re fe r 

ence . Invaluable feature for a ny 

system level conversion a nd 

debugging . 


• Displa ys both CP/ M & TRSDOS 

directories. 


FILETRAN Disk and Manual TRS-80 

I or II .. ... .. ..... . . . . .. .. $99 


Transfer either way from CP/M 

TRSDOS for Model I . ... . .. $1 49 


Manual alone (Price credited to 

purchase) . .. .. .. . . ..... ... $20 


Add $2 shipping and 6% sales tax in 

California. 


1------------ 
, O rder FILETRAN Today 
0 FILETRAN Disk and Manua l 
fD 2- Way Xfe r feature fo r Mode l I 

I
D Manual alone 
0 Send descriptive literature
IMy check is enclosed for$ - --- - IName _ ___ ______ _ ___ 

Street ---- - - --- --- 
City__________ ___ 

ls tate _ _ _ _ _ _ Zip _ _ ____ ' IC VISA :J MIC ___ _ _ ___ 

Icard ii 
!Signature --- - - ----- 

Send to 

BUSINESS 


PRODUCTS I 


CSAVE: This does the opposite of CLOAD, 
In that an eight-character name can be used 
to name the file. If the A option is used, the 
program is saved in ASCII format. Regard
less of whether the option is used or not, the 
CLOAD command will load the tape. 
EXEC(a): Transfers total control to a ma
chine language program at the location 
specified by (a). If a is omitted, control is 
transferred to the address set in the last 
CLOADM. This command is basically the 
same as a machine language jump. 
ON .. GOSUB: This represents a multi-way 
branch to a subroutine. 
ON .. GOTO: This is a multi-way jump to a 
specified line. 
PRINT#- 2: This prints an item or list of 
items. 
PRINT TAB: This moves the cursor over the 
appropriate number of spaces. 
RESET(h,v): This resets the graphic block 
which had been previously set by the SET 
command. 
USR(x): This calls a user machine language 
subroutine whose address is stored at RAM 
locations 275 and 276. Don't forget to POKE 
the address into those locations. 

There are also some special characters. 
An apostrophe is an abbreviation for REM , 
just as the question mark represents a 
PRINT. A colon separates statements on 
the same line, and a dollar sign introduces a 
variable string statement. The comma 
spaces over 16 character places to the next 
print zone, and the semicolon spaces over 
once to separate items in a printed list. 

Full Use 

The old adage that the job isn't done until 
the paperwork is finished holds true in 
many situations, including the Color Com
puter's. It is Tandy's documentation that 
will tell you how to get the most out of your 
computer. The manuals supplied tell the 
novice how to power-up and start program
ming in BASIC, but many statements are 
left out of Tandy's book, Getting Started 
with Color Basic. They are referenced on 
the "programming card" and this could be 
frustrating for the user who tries something 
and continually gets an error! 

Happily, a card enclosed with the manual 
says that more information will be forward
ed to you as it becomes available. 

Despite our unanswered questions, Tan
dy's BASIC is capable of high level compu
tations with nine-digit precision. Tandy has 
also promised a new Extended Color Basic 
with the following features (Level ii): 
•High density color graphics (256 x 192) 
•Complex sound generation 

•Move pictures around the screen 
•A real t ime clock 
•Print dollars and cents 
•Program editing 
•User-definable keys 
•String arrays to 255 characters 
•Full floating point 
• Machine language routines (CLOADM ?) 

Control Keys 

Several keys on the Color Computer have 
special or dedicated functions. 

The -(left arrow) functions primarily as a 
back space. This cancels the last character 
typed and moves the cursor back one 
space. A shifted left arrow cancels the cur
rent line you are typing. This is similar to a 
control X command on other computer sys
tems. 

A Break will interrupt the program in 
progress and return to the command level. 
It will break anything except a cassette rou
tine, a print with no printer connected, or 
the Sound command, while its executing. 

The Clear key wi ll fill the screen with 
green blocks, effectively "clearing" the 
screen. 

The spacebar enters a space (blank) char
acter and moves the cursor one space for
ward. 

During a LIST command or other data dis
play routine, shift @ temporarily halts the 
program. Pressing any other key causes it 
to resume. 

As the computer powers up, it is in an up
percase lock condition. BASIC does not rec
ognize lowercase characters, and the Color 
Computer cannot display them. For text 
work (printing in upper and lowercase), a 
shift 0 should be depressed once, which re
leases the uppercase lock. After that the 
shift is used like any typewriter to print an 
uppercase letter on the screen. If it is not 
pressed, a lowercase letter is printed repre
sented by an inverted video character (black 
background with green characters). 

If a printer is used, the characters will be 
printed in upper and lowercase. To return to 
uppercase only operation, merely type shift 
0 again, and it will be restored. 

Error Messages 

Error messages in any computer can 
range from simple numbers to text strings 
describing exactly what you've done wrong. 
The Color Computer in Level I goes one step 
further than the simple numbers scheme 
and uses letter combinations which most 
closely represent the error. There are a total 
of 25 errors listed below: 

10: You cannot divide by zero! 
•Save/load screen images 	 AO: A data file cannot be opened, if it al·609 S. Live rmore Ave I •Zoom in and out of an image ready is. Livermore . C A 94550 ...- 382 I 
•Rotate that image BS: Bad subscript. The array subscripts 

L----~~~~~----J •Draw lines, circles, boxes and rectangles are out of range. Use the DIM statement 
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-----------

to dimension the array. 

CN: It cannot continue. This happens 

when you say CONT after the program 

has encountered the END statement. 

DD: This Is an attempt to redlmenslon an 
array. You can dimension an array only 
once In a program. 

ON: Device number error. There are only 
three devices which can be used with the 
OPEN, CLOSE, PRINT, or INPUT. Only 
use 0, - 1, or - 2. 

OS: This error occurs In response to a di
rect statement within the data f ile. This 
can occur if you load a program with no 
line numbers. 

FC: Illegal function call. This happens 
when a parameter is used with a BASIC 
word that is out of range. For instance, a 
SOUND (345,456) will cause an error code 
of FC. 

FD: Bad file data. This happens when you 
try to PRINT data to a file, or INPUT data 
from the fi le, using the wrong type of vari
able for the corresponding data. 

enough space left In memory for the 

string operation. Use the CLEAR at the 

beginning of the program to reserve more 

string space. 

OV: Overflow. The number Is too large for 

the Color Computer to handle. 

RG: You have a RETURN w ithout a GO

SUB. 

SN: Syntax error. Sometimes caused by a 

misspelled command. Retype the pro· 

gram llne. 

ST: The string formula Is too complex. 

Divide the operation Into shorter steps. 

TM: Type mismatch. This happens when 

you try to assign a string variable to nu

meric data, or string data to a numeric 

variable. 

UL: Undefined llne. You have asked the 

computer to go to a non-existent llne 

number. 


Program Paks 


After months of playing, d issecting and 
deciphering the Color Computer's hard
ware and software, we think It Is a product 

'After months of playing, dissectmg and 
deciphering the Color Computer's 
hardware and software, we thmk it 

is a product which has great potential . 

FM: Bad file mode. This happens when 
you try to INPUT data from a file OPEN 
for output, orPRINT data into a file OPEN 
for input. 
ID: Illegal direct statement. INPUT can be 
used only as a line In the program, not as 
a command line. 
IE: Input past end of file. You should use 
the EOF to see when you have reached 
the end of the file. Be sure and CLOSE It. 
10: Input/output error. Sometimes this 
happens when trying to load a bad tape. 
LS: String too long. It can be only 255 
characters. 
NF: A NEXT without a FOR. It also occurs 
when NEXT lines are reversed in nested 
loops. 
NO: The file Is not open. A file must be 
open before data can be transferred to or 
from it. 
OD: Out of data. There was not enough 
data for a READ. Also, there might have 
been a DATA statement left out of the 
program. 
OM: You are out of memory. All space has 
either been used or reserved. 
OS: Out of string space. There Is not 

which has great potential and many appli
cations from home to educational pro
grams. A number of accessories are already 
available for the Color Computer Includ ing 
a cassette recorder, quick printer, modem, 
Joysticks and program paks. These program 
paks are actually plug-In ROMs. The ones 
avallable are listed below: 

Personal Finance: This program is a good 
way to get household finance problems in 
order. 

Quasar Commander: A game to destroy 
enemy ships. 

Football: It's almost like being on the 
f ield. 

Checkers: There are several levels of ex
pertise which the user selects. 

Chess: The classlc " think" game. 
Music: Composing Is a snap with a five

octave range and selectable duration of 
notes. 

Blngomath: Teaches math basics. 
Pinball: You can design your own game. 
Last, but not least, Is a diagnostic ROM 

to help you locate any trouble spots In the 
Color Computer. These program paks range 
In price from $29.95 to $39.95. • 

If coupon Is missing, write 
Heath Co., Dept. 035-732, 
Benton Harbor, Ml 49022 

Send to: Heath Co., Dept. 035-732, 
Benton Harbor, Ml 49022 • ...-383 

Send my f ree Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Address -------- 

City ______ State ___ 

Zip ___CL-728 

80 Microcomputlng, January 1981 • 93 



The next 4 pages contain over 100 programs for your TRS-80. Whatever your interests, we have a software 
program for you. We list sections on Home/ Personal , Business, Games, the Arts, Home Education, Utilities, 
Special Business, Flight Simulations, Electronics, Comp-U-Novels, and Popular Games. These programs can 
be purchased through your local Instant Software dealer, or you can call us directly using our toll free 
number. We ship our orders the same day we receive them. Browse through these 4 pages, we're sure you'll 
enjoy your selections. Remember: WE GUARANTEE ITI 

UTILITIES 
TRS-80 UTILITY I-Give your program that 
professional look. RENUM: Renumber any 
Level II program to make room for modifica
tion or l o clean up the listing. DUPLIK: With 
this program you can duplicate any BASIC, 
assembly/machine language program, ver
ily the dala and record l he program lo tape. 
You can even record Level I programs on a 
Level II keyboard. (T1) Order No. 0081 R 
$9.95. 

TRS-80 UTILITY II-Chango the drudgery of 
editing your programs Into a quick, easy 
job. It includes: • CFETCH: You'll be able 
lo merge conseculively numbered BASIC 
programs Into ono program. It will also 
search through any Levol II program tape 
and display the file names for all programs. 
• CWRITE: Combine subroutines that work 
In different memory locations Into one pro
gram. It works with BASIC and/or machine
language programs and will glvo you a gen· 
eral checksum to verify that your program 
hasn't dropped any bits. (T1) Order No. 
0078R $9.95. 

THE COMMUNICATOR- This package lets 
you transmil data over tho telephone lines. 
Tho full ORIGINATE/ANSWERcapability al
lows your TRS-80 to be controlled from a 
remote·based terminal, or allows two 
TRS-80s l o " talk" to oach other. You can 
transmit data or programs from home base 
to a remote terminal. There will be a 
simultaneous display of Information on 
both video monitors. Requires a modem 
and RS-232 Interlace for each terminal. (T1) 
Order No. 0128R $9.96. 

TERMINAL-80- Communlcate with the 
rest of the world! These programs give you 
control of the RS-232 port of your Expan· 
slon Interface. You can connect one or 

more serial terminals to your TRS-80 and It 
will accept Input from the RS-232 Interlace 
just as if it were entered from the keyboard. 
Your TRS-80 can also be transformed into a 
dumb terminal, for use In a time-sharing 
situation to talk with " big" computers via a 
modem. The LPRINT/LLIST commands will 
transfer a program to a receiving computer. 
Supports upper/lowercase, Level II & Ill 
control characters, and all functions such 
as CHR$. The baud rate Is software con· 
trolled for your convenience. Requi res an 
RS-232 Interface. (T1) Order No. 0130R 
$24.95. 

DISK SCOPE-Need to check out the con· 
tents of a disk? Then check out these three 
programs. • FILELOC: If you know the 
name of the program or data file, FILELOC 
will show you which tracks and sectors 
contain that Ille, as well as howmuch mem
ory the file takes when loaded Into RAM. 
You can then print the information, search 
for a new file or exit to BASIC. • CDISK: 
This utility and test program allows you to 
view any track and sector on your disks In 
ASCII, Hexand screen POK Es. It disregards 
all protection codes. • PASSWORD: Th is 
machine-language program not only gives 
you a password for Individual flies, but for 
whole disks as well. (T2) Order No. 0139R 
$19.95. 

DISK EDITOR-This machine-language 
program give you total access to ANY byte 
of Information In ANY sector In ANY track 
of your disk! You can examine, alter, add 
and delete Information with ease. You can 
even search for a specific string (up to 8 
characters long). If you need hardcopy, use 
the LINEPRINT command to send a copy of 
the video display to your printer. It can be 
used with TRSDOS, NEWDOS and Micro
DOS. Both the 35 and 40 track versions are 
Included. (T2) Order No. 0180RD $39.95. 

·TRS-80 Is a trademark ot Tandy Corporation. 

BPA (BASIC PROGRAMMING ASSISTANT) 
-BPA does three things for you: (1) It will 
list the variables used In a BASIC program. 
Optionally, It will list the line numbers 
where each variable appears; the varlable
type symbol (string, Integer, single or dou· 
ble precision); whether it Is dimensioned 
and where It Is changed. (2) It will produce a 
cross-referenced list of line numbers for 
GOTO's, GOSUB's and IF . ..THEN state
ments. (3) It will list the line numbers where 
a selected BASIC function word (e.g., IN· 
PUT, PRIN1) Is used. (T1) Order No. 0203R 
$14.95. 

TLDIS • DLDIS- These two utilities are 
Ideal for those who wish to decipher and/or 
modify machine-coda programs. TLDIS 
(Tape-based Labeling DISassemblar) and 
DLDIS (Dlsk·basec Labeling DISassembler) 
are three-pass, label-assigning disassem
blers that assign labels (where appropriate) 
to the routines In a machine-language pro
gram. Their output Is almost Identical to 
that of a hand-assembled source code. 
TLDIS can send the disassembly to cas
sette tape, DLDIS can send It to disk; both 
send It to the video monitor. Each version 
can be reassembled using Tandy' s 
EDTASM or Apparat's disk extension of 
EDTASM, respectively. You can also send 
either disassembly to a printer (R/S parallel 
port). Because of the labels, it Is a simple 
matter to change any object code program 
by disassembling it and making changes to 
the resulting source code, without losing 
track of the )ump/load addresses. Labels 
start at "AAOO" and Increment up, In even 

numbered steps (AA02, AA04, etc.). The odd 
numbers (AA01, AA03, etc.) are left for your 
{optional) use In the reassembly. TLDIS (T1) 
Order No. ,0230R $14.95. DLDIS (T2) Order 
No. 0231 RD J18.95. 

THE DISASSEMBLER-This i s a single· 
pass, hex-notation that sends Its output 
either to tape o r to a llneprlnter(R/S parallel 
port). The tape output Is directly compatible 
with Tandy's EDTASM, so you can dlsas· 
semble an object code tape and output It to 
tape, then use EDTASM to add, delete, 
change and re-assemble your new version. 
It displays the d/sp/scement and absolute 
address of any relative )umps made by the 
disassembled program. It alsodlsplaysand 
ASCII characters used In an LO or CP op
code. it Is relocatable and you can )ump to 
memory locations and transfer control be
tween Disassembler and other utility pro
grams. (T1) Order No. 0238R $9.95 . . 

There 11re over 300 Instant 
Software dul11rs lhrpugh. 
out the U.S.A. and tho world. 

Go see your local Instant 
Software dealer before 
Christmas. He has a wide 
selection of Instant Soft
ware. 

CODE-Minimum System Required 
(T1) = TRS-80 Model I Level II, 16K RAM 
(T2) =TRS-80 Model I Level II, 16K RAM with Expansion Interface 

16+ KRAM and one disk drive 
(T3) =TRS-80 Model 11, 32K RAM 

SEE YOUR We Guarantee It! 
LOCAL Just Call Toll-Free 
INSTANT 

SOFTWARE 
 1-800-258-5473DEALER OR 

OU R PROC;RAMS /I RE GUARANT F.F.D 
TO Bf. QUALITY PRODUCTS. IF NOT 
C"OMPLETFL Y SATISFI ED YOU MAY ~ 
RFTURN Tiii' PROGRAM WITH IN 60 !i 
OA YS. A <"RF.OIT OR Rl'PLAC"EM ENT !iInstantSoft'Nare· ,,..2 
Wll.L BF WILLI NGLY GJVF.N FOR !i.. 

;:; A l\Y RFASON. ~ 
PETERBOROUGH, N.H. 03458 'O!:wu.mwWU~·~ 
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THE ARTS 

COMPU·CAROLS-We are proud to pre
senl a seleclion of Christmas carols, 
played by your TRS-80. Just place an AM 
radio nexl 10 your keyboard and you'll be 
amazed at lhe quallly of this compuler-gon· 
eraled music. You'll hear AWAY IN A MAN· 
GER, NOEL, SILENT NIGHT, 0 LITILE 
TOWN OF BETHLEHEM and eighl more of 
your favorite carols. (T1) Order No. 0036R 
$9.95. 

DOODLES AND DISPLAYS 11-lt Includes: 
• DOODLE PAO: Draw plclures and save 
them on casseue tapes. • SYMMETRICS: 
An elecuonlc kaleidoscope thal's con· 
stantly changing. •DRAWING: Like DOO
DLE PAD, bul for the serious artist. Over 40 
user commands. • RANDOM PATIERN 
DISPLAY: The computer does lhe drawing, 
but those with itchy fingers can make alter
ations. • MATHCURVES: Bring those ge
ometry lessons to life. Six different geomet
rical curves on the screen of your TRS-80. 
e RUGPATIERNS: Designs rug patterns 
with a choice of user or computer control. 
(T1) Order No. 0042R $7.95. 

MUSIC MASTER-Includes these four 
audio treals: • MICRO-ORGAN: This pro
gram changes your compuler into a musl· 
cal instrumont, with a range of four octaves 
with lhree voices! You can play sharps and 
flats to imitate the sounds of an organ, 
harpsichord or piano. • KALEIDOPY: Now 
you can have a computerized " player 
piano." Generate a symmetrical graphics 
pattern and lhen see II transformed into 
music. • COMPOSER: Experiment with 
computer-generaled music. You can selecl 
the length of the piece, its scale, and lls 
tempo. • KEYMANIA: Tesl your memory 
and your musical ear. One to four players 
try to repeat lhe melody lhat lhe computer 
creates. (T1) Order No. 0084R $9.95. 

ELECTRONICS 
HAM PACKAGE I- This versatile package 
leis you solve many of lhe problems com· 
monly encounlered In elecl ronics design, 
Including: •BASIC ELECTRONICS WITH 
VOLTAGE DIVIDER: Solve problems Involv
i ng Ohm's Law, vollage dividers and RC 
time constants; • DIPOLE AND YAGI AN· 
TENNAS: Design antonnas easily, wllhout 
ledious calculal ions. (T1) Order No. 0007R 
$7.95. 

ELECTRONICS I- This package will not 
only calculale componenl values for you. It 
will also draw a schemalic diagram. Includ
ed are: e TUNED CIRCUITS AND COIL 
WINDING: Design luned circuits without re
sloring to cumbersome tables and calcula· 
lions; e 555 TIMER CIRCUITS: Design 
astable or monostable timing circuits using 
this popular IC; • LM-381 PREAMP DE· 
SIGN: Design IC preamps with this low· 
noise IC audio amp. (T1) Order No. 0008R 
$7.95. 

OSL MANAGER-Ever looked al your log 
book and wondered If you sent a OSL card 
to the operalor you worked lasl week? 
Maybe you sent a OSL but can'I romem
bered gelling one In return. The OSL MAN· 
AGER will help you sel up a compulerized 
log book that gives you Instant access to 
your records. Make complele log entries 
which include: Date, Time, Call sign, Name, 
Band, both the senl and received Signal Re
ports, the Mode, whether a OSL card was 
sent or received and any remarks you want 
to add. The OSL MANAGER program has 
buill·in edlling features thal let you keep 
your log book up to date. (T2) Order No. 
0151RD $19.95. 

HOME EDUCATION 

MONEY MADNESS-You can experience 
the Raw Power o f High Finance with l wo 
Big Money empires. •MILLIONAIRES: Can 
you manlpulato $1000 into a million dollars 
In fifteen years? It all depends on your 
slralegy as you buy and sell properties. 
negotiale bank loans, collecl rentals and 
accepl sealed bids. •TIMBER BARON: An 
In-depth experience of the limber business. 
from the time you cut the trees until your 
milled lumber reaches the market. These 
transactions are affecled by those lough, 
unexpecled eventualities thal can upset 
lhe most careful plans. (T1) Order No. 
0158R $9.95. 

TEACHER'S AIDE-Now you can have the 
benefits of Computer Aided Instruction 
(CAI) In your own home. Create a queslion 
and answer lesson (up to 8000 characters), 
save lhe lesson on disk, lhon create an en· 
tire sequence of lessons. Perfect for 
parents, teachers and students who need 
the unlimited patience and undivided atten· 
lion only a compuler can provide. (T2) Order 
No. 0214RD $34.95. 

GRADE BOOK-Teachers, now you can 
use the speed and accuracy of lhe comput· 
or to help calculate student grades. Jusl 
lype In lhe grades for tesl s, quizzes. home· 
work, classwork or special projects to cal· 
culate and display individual grade aver· 
ages. You can also obtain a cumulative 
grade for a specific marking period-or a 
whole year! (T1) Order No. 0050R $9.95. 

TEACHER-This program enables you to 
create your own 1es1s, quizzes and exer· 
clses for the education of your children. 
You can even provide "graphic" reward for 
your children and provide hinls for problem 
solving. (T1) Order No. 0065R $9.95. 

LIFE-Create "living" organisms in which 
cells are constantly active. They are born, 
they mult iply, Jhey die. This compulerized 
version of LIFE Is based on the well known 
game popularized by Martin Gardner. You 
can creale one·cell organisms. lhen ob· 
serve their growlh patterns. The library of 
commands give you unlimited versatility In 
lhe control of the cell pallerns you have ar· 
ranged. (T1) Order No. 0078R $9.95. 

ARCHIMEDES' APPRENTICE- This two
parl packago will teach you lhe formulas 
usod lo find the volume of any solid object 
Including paralellopipeds (cubes and rec· 
tangular solids), prisms, pyramids , 
cylinders, cones and spheres. It will show 
you on-screen diagrams of these figures, 
and present you with lhe formulas you'll 
need lo compute thei r volumes. (T1) Order 
No. 0092R $9.95. 

TYPING TEACHER- This complele seven· 
part package takes you from lnlllal familiar· 
lzation with the keys, through lyping words 
and phrases, 10 complete maslery of the 
keyboard. Your compuler can even become 
a bottomless page for lyping practice. (T1) 
Order No. 0099R $9.95. 

VIDEO SPEED READING TRAINER-Most 
people's reading speed Is limited simply 
because lhey read individual let1ers or 
words. Now you can increase your reading 
speed and comprehension by reading 
whole words and phrases. This package 
will lrain your mind to quickly recognize 
numbers, words, lctlers and phrases. Starl 
al any speed level at which you are comfor
table and the computer will aulomatically 
advance you as your reading speed and 
comprehension increases. (T1) Order No. 
0100R $9.95. 

WORDWATCH- four different programs to 
enterlain and educale. • WORD RACE
race lo the finish line of dellning words cor· 
reclly; e HIDE N SPELL- find lhe mis· 
spelled word, lhen cor1ec1 it; • SPELLING 
TtJTOR- a spell ing lesson, but beware, the 
spelling may become unusual. There you 
have ii. Wordplayxfour= WORDWATCH. 
(T1) Order No. 0111R $7.95. 

MIN D WARP - Th is game Includes: 
• MIND TWIST: a Mastermind-type game 
wilh a twlsl. Try lo guess the compuler"s 
secrel digit sequence. • MtND BENDER: A 
multi-level game where you must d iscover 
lhe compuler"s secret code. I rs no mystery, 
lhe MIND WARP package is for puzzle 
lovers everywhere. (Tl) Order No. 0118R 
$9.95. 

INVESTOR'S PARADISE- Here are two 
programs 10 lest your skill in the stock 
markel. • STOCK TREK: a sleek market 
simulation in which you and up to five other 
inveslors buy and sell stocks. • SPECULA· 
TION: a step beyond a mere simulallon, you 
enter financial data on up 10 25 real compa· 
nies and star! playing the market. This 
package lets you experience the thrills and 
triumphs of lhe stock market withOut risk· 
Ing a dime! (T1) Order No. 0125R $9.95. 

10 TEST-IQ TEST will adminlsler and 
score an intelligence test In just 30 min· 
utes. There are lhree equivalent 1es1s, each 
consisl ing of 3 questions lhat survey your 
general knowledge and problem solving 
abllilies. (T1) Order No. 0157R S9.95. 

SPECIAL BUSINESS 


BOWLING LEAGUE SECRETARY-This 
package is simple lo operale and provides 
a dynamic reference lo all tho names of In· 
divldual bowlers, their team numbers, 
scores, leam names, league dala and all 
necessary slatlstlcs. The system is highly 
adaplable, with 17 different scoring options 
that allow you to custom tailor the program 
lo suit your league's special needs. And, if 
you even have any problems. simply lype 
HELP and the program will give you an ex· 
planallon of whal lnformallon Is needed 
complete with a sample en1ry. The syslem 
pul s al your fingertips a ll individual weekly 
scores, team cumulalive scores, bowler 
cumulative scores and individual leaders In 
lhe following ca1egorles: high single, high 
series, high average and high points. (T2) 
Order No. 0095RD S49.95. 

' TRS-80 Is a trademark of Tandy Corporation. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

1-800-258-5473 


BEGINNER'S RUSSIAN-In order to under· 
stand a foreign culture, you must know its 
language. The three programs In lhis pack· 
age will give you on·screen displays of the 
characters of the Cyrillic alphabet, detailed 
instrucllons of lhelr proper pronunciation 
and exercises that will have you recogniz· 
ing and speaking simple Russian words. An 
excellent package for students, business· 
men, scienlists or anyone who is lnlerested 
in learning lhe Russian language. (T1)Order 
No. 0136R $9.95. 

EVERYDAY RUSSIAN- will acquaint you 
wllh the words for various foods, places to 
eat, signs and lhe names of slores-exacl · 
ly what a traveller needs lo know. Each of 
the lhree parts of the package not only 
teaches you lhe words bul quizzes you on 
them as well. You can even practice lyping 
in Russian. Discover the Russian language 
today! (T1) Order No. 0137R $9.95. 

NO MATTER WHAT 
YOUR NEEDS ARE, 
INSTANT SOFTWARE 
HAS A PROGRAM 
FOR YOU. 

BOWLING LEAGUE STATISTICS SYSTEM 
- Keeps a compulerlzed lisl of league data, 
team dala and data for each bowler. Ex· 
tremely flexible, II has a tolal of 16 different 
options to lei you modify the program lo 
suit your league's rules. It is easy to use 
and has a buill-in "HELP" feature to aid 
you. (T1) Order No. 0058R $24.95. 

HOME/PERSONAL 
HOUSEHOLD ACCOUNTANT-Save wilh 
lhese two programs: • BUDGET & EX· 
PENSE ANALYSIS: II has nine sections for 
Income and expenses and an option for 
quarterly/yearly reviews. • LIFE INSUR· 
ANCE COST COMPARISON: Compare the 
lotal costs of various Insurance policies. 
Conlrast term with whole life. II will sl ore 
and display up to six prospective policies. 
(T1) Order No. 0069 $7.95. 

PERSONAL BILL PAYING- You can keep a 
computerized llsl of ALL your bills (up 10 22 
accounls), each listed with its name, num
ber, due date and amount owed. Individual 
accounls can be displayed wilh a month· 
by-month breakdown of payments (Includ
ing check numbers) and current accounts 
can be seperated from Inactive ones. it 
allows you to save the da1a 10 tape for 
future use. (T1) Order No. 0103R $7.95 

WRITE FOR 
OUR NEW 
INSTANT 
SOFTWARE 
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POPULAR GAMES 
BEQINNER'S BACKGAMMONIKENO
Why sit alone when you can play these 
fascinating games: •BACKGAMMON: 
Play against the computer In a game that's 
sure to sharpen your skills; •KENO: En joy 
this popular Las Vegas gambling game
guess the right numbers and win big! (T1) 
Order No. 0004R $7.95. 

CHESSMATE-80-This versatile chess op
ponent gives you a choice of ten levels of 
play, from the "blitz'· level (the computer 
has 3 seconds to move) to the Infinity level 
(where the computer will consider every 
possible move-which could take years). 
This machine-language program Is a con· 
servatlve player and follows all the rules of 
International play. CHESSMATE·BO can 
teach you how to move and allow you to sot 
up the board and play end games or special 
problems. CHESSMATE-80 battled Sargon 
II to a draw at two minutes a move and beat 
Mlcrochess 1.5 In six moves. (T1) Ord9r No. 
0057R $19.95. 

YOUR CRIBBAGE AND CHECKERS PART
NER-CRIBBAGE Is a two-person game 
that you are sure to enjoy. This ls NOT a 
tutorial-It Is a game worthy adversary. 
CHECKERS: An old favorite which follows 
lntornatlonal rules, Including mult iple 
jumps. (T1) Order No. 0068R $9.95. 

CARDS-A one-player package to let you 
play, with your computer, these famous 
games: • DRAW AND STUD POKER: These 
programs will keep your game sharp; • NQ. 
TRUMP BRIDGE: Develop your strategy and 
(hopefully) Increase your skill. (T1J Order 
No. 0063R $7.95. 

FLIGHT 

SIMULATIONS 


RAMROM PATROlJTIE FIGHTER/KLINGON 
CAPTURE-•RAMROM PATROL: Destroy 
the RamRom ships before they capture 
you. •TIE FIGHTER: Wipe out the enemy 
Tio fighters and become a hero ol the Re· 
bellion. •KLINGON CAPTURE: You must 
capture the Klingon ship intact. (T1) Order 
No. 0028R $7.95. 

"TRS-80 Is a trademark of Tandy Corporation. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

1-800-258-5473 


FLIGHT PATH-This three-part package in
cludes: •MOUNTAIN PILOT: Become a dar· 
Ing bush pilot and fly supplies to a remote 
mining camp. You must cross mountain 
ranges and struggle with headwinds, tricky 
navigation and rapidly diminishing fuel. 
•O'HARE: A control tower simulation for 
you would·be Air Trafflce Controllers. You 
are responsible for the lives of hundreds of 
passengers as you guide alrcralt through 
your control sector. •PRECISION AP
PROACH RADAR: Combines the skills of 
pilot and AirTraffic Controller, as yourcom
mands guide an aircraft In Its approach to 
the field and a safe landing. (T1) Order No. 
0171R $9.95. 

BALL TURRET GUNNER-Imagine your· 
self at the control console ol a strategic 
laser weapon, deep in the space lanes. Your 
hindsight detector lnlorms you of a Gnat 
fighter coming In for an allack so you 
swivel you laser turret until you can see the 
target. Watch the Range Indicator and your 
Targeting Computer's readout closely, be· 
cause you·11 only have a lractlon of a sec· 
ond to catch him In your sights. Wiii you 
transform the Gnat into a bait ol ionized gas 
or will you see that bl inding flash that 
means The Big Demotion? BALL TURRET 
GUNNER, with you choice of multiple lev· 
els of difficulty, optional sound effects and 
excellent graphics, Is more than a game. 
It's an event to be savored. (T1) OrdM No. 
0051 R $9.95. 

JET FIGHTER PILOT-In this brilliantly 
realistic simulation, you become the pilot 
of a twin turbo-Jet fighter. Begin your mis· 
slon from either the deck ol a carrier or from 
an airf ield. During flighl, you'll need to con
stantly monitor your display and make the 
necessary adjustments to the throltle. 
flaps, and air spoilers; you must decide 
when to retract landing goar and release 
your drop tanks! There Is an on.board Navi· 
gat lonal Computer, a Glldeslope/locallzer 
and a Weapons Control Computer. Earn 
your wings with JET FIGHTER PILOT. (T1) 
Order No. 0159R $14.95. 

SPACE TREK II-Protect the quadrant from 
the invading Klingon warships. The Enter· 
prise Is equipped with phasers, photon tor
pedoes, impulse power and warp drive. (T1) 
Order No. 0002R $7.95. 

AIR FLIGHT SIMULATION-Take off and 
land your aircraft without making a crater. 
This ..Instruments only" simulation starts 
you with a full tank of fuel, which gives you 
a maximum range of about 50 miles. You'll 
get constant updates of air speed, com· 
pass heading and altitude. After you've ac· 
quired a few hours of flight time, you can try 
flying a course against a map or doing aero
batic maneuvers. T(1) OrdM No. 0017R. 
$9.95. 

SPACE TREK IV-•STELLAR WARS: En· 
gage and destroy Tie lighters In your attack 
on the Death Star. For one player. •POPU· 
LATION SIMULATION: A two-player game 
where you control the economy of two 
neighboring planets. You must decide: 
Guns or Butter? (T1) Order No. 0034R $7.95. 

BASIC AND INTERMEDIATE LUNAR LAND· 
ER- Bring your lander In under manual 
control. The basic version is for b9l1lnners; 
the Intermediate version is more dil ficult, 
wilh a choice of landing areas and rugged 
terrain. (T1) Order No. 0001R $7.95. 

COSMIC PATROL-We put you In com· 
mand of a small Interstellar patrol cralt. 
You must defend Terran space and prey on 
the Ouelon freighters that carry vital war 
supplies-but beware of their !·Fighter es· 
corts. They're well armed, extremely fast 
and they NEVER miss! With Its real·tlme ac· 
tlon, Impressive sound option and superb 
graphics, this machine-language program 
is the best of the genre. (T1) Order No. 
0223R $14.95. 

Airmail Pilot -Return to the early days 
of aviation. You must fly the mail from Col· 
umbus to Chicago. Your Jenny, a cloth· 
covered biplane. must take you through un· 
predictable w inds, hail and electrical 
storms. Your mission Is to get the mall 
through In the shortest possible time. There 
is an on·board clock to time you flight , from 
takeoff to touchdown . . . assuming you are 
able to complete It. (T1) Order No. 01oeR 
$9.95. 

CODE-Minimum System Required 
(T1) = TRS-80 Model I Level II, 16K RAM 
(T2) = TRS-80 Model I Level II, 16K RAM with Expansion Interface 

16 + K RAM and one disk drive 
(T3) = TRS-80 Model II, 32K RAM 
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•A trademark of Tandy Corporation 

We Guarantee It! 

~\\~u1nt Soft..-lll'e 
~Guarantee ~~ 

NIGHT FLIGHT-Your mission Is to lly over 
the North Atlantic and make a nighttime 
photolrecon flight above the enemy fleet. 
NIGHT FLIGHT lets you take-off, fly and 
land a propellar-driven aircraft. You can 
practice approaches and landings wllh an 
on-screen display ol the landing field lnfor· 
mation-lt will practically teach you to fly. 
(T1) Order No. 0117R $9.95. 

COMP·U-NOVELS 
WHO·DUN·IT? Criminal elements have 
committed five dastardly crimes. As the 
Investigating detective, you must solve 
them. 

You can compete against either Detec 
tive Nybbles. a computerized sleuth, or up 
to four other human detectives. 
• DEDUCTION: Guess the order of four 
symbols out o f six or seven different ones. 
To make things even more complicated, 
you can let the computer repeat symbols 
and have a range ol 2401 posslbllities. 
(T1) Order No. 0047R $7.95. 

SANTA PARAVIA AND FIUMACCIO 
Become the ruler of a medieval city-state 
as you struggle to create a kingdom. Up to 
six players can compete to see who will 
become the King or Queen first. (T1) Order 
No. 0043R $7.95. 

There are over 300 
Instant Software 
dealers t hroughout 
the U.S.A and the 
world. 

We ship the same day we 
receive your order. 

OUR PROGRAMS A RE GUARANT F.F.D §~ 
TO BE QUALITY PRODUCTS. IF NOT 
COMPLETELY SATISFIF.D YOU MAY !!!!'! 
RETURN THE PROGRAM WITHIN 60 91¥ 
DAYS. A <· REDIT OR REPLACl::MENT £Instant Software· V"2 
WILL BF. WILLINGLY GIVEN FOR S.• 
ANY REASON. ~ 

PETERBOROUGH, N.H. 03458 !fkOOAWWOO~ . 
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HOME/PERSONAL 

THE WORDSLINGER-An economical 
word processing program that was de
signed for the individual user or small 
business featuring: automatic formatting; 
text editing; and tape storage. Once you've 
used the WORDSLINGER, you won't want 
to go back to your typewriter. (T1) Order No. 
0129R $29.95. 

MIMIC-Test your memory and reflexes 
with five versions of this popular game. You 
must match the sequence and location of 
symbols displayed on your monitor within 
the time limit. Instructions on how to pro
duce accompanying sound effects. (T1) Or
der No. 0088R $7.95 

CLIMATE COMP-This two-program pack· 
age Includes: WEATHER FORECASTER. 
which gives you a short range weather fore· 
cast based on the information that you en· 
ter and WEATHER PLOT, which will display 
climatological data for any major city in the 
Uni ted Stat es. (T1) Order No. 
0102R·1 $19.95. 

BODY BUDDY-Includes these three pro
grams: •ADULT CALORIC REQUIRE· 
MENTS: Will determine your Basal Meta· 
bollc Rate and suggest strategies to 
achieve your ideal weight! • FLEXl·DIET: 
Creates an "infinite" number of diet menus, 
on a day-to-day basis. Choose your caloric 
intake. from 600 to 2400 calories per day. 
The •ANATOMY QUIZ program teaches a 
mini-lesson on the various organs of the 
human body, giving location, size and tune· 
tion(s). (T1) Order No. 0109R $9.95. 

ENERGY CONSUMPTION-This program 
will record and analyze your utility bills for 
up to five years, when you supply the fol· 
lowing information. Gas/Water/Electricity 
used and their respective costs. It will cal· 
culate six monthly usage averages and unit 
costs. Data can be compared for any month 
or multi·month periods. (T1) Order No. 
0132R $9.95. 

BUSINESS 
SALES ANALYSIS-II your business Is 
sales, you're faced with some unique prob· 
lams. This package is divided into several 
modules to help solve those problems: The 
SALES ANALYSIS module Is designed to 
provide guidelines for determining sales 
performance, to analyze this performance 
and show you where it can be improved. 
The DATA STORAGE module allows you to 
store data In an automated processing led· 
ger. The MANAGEMENT ANALYSIS mod· 
ule can take all the sales records for your 
group and show you who your best sales· 
persons are, who needs more training and 
give you a sales forecast. Finally, the MAR· 
KET ANALYSIS module can show you 
where determined sales efforts can pro
duce the most success. (T1) Order No. 
0131R $24.95. 

ORACLE-80-wlll provide you with busi
ness analysis and forecasting capabilities 
previously available only on large computer 
and time-sharing systems. A flexible, pro
fessional time series analysis and forecast
ing package for use in product planning, 
business planning, sales forecasting and 
more. Financial managers and economists 
can analyze economic climates and in· 
vestigate business cycles. ORACLE-BO Is 
designed to be used and understood by the 
typical businessperson. All Input and out· 
put Is written In plain English and the 
package documentation carefully explains 
all the functions of the program. ORA· 
CLE-ll-0 puts the future in your hands. (T2) 
Order No. 0140R $75.00. 

BUSINESS PACKAGE IV-This business 
package contains two programs: • BUSI· 
NESS CYCLE ANALYSIS: This program can 
plot the expansion and contraction cycles 
of any aspect of your business. •FINAN· 
CIAL ANALYSIS: Now you can get the fig· 
ures for any type of annuity, sinking fund, or 
mor1gage and compute the yield and value 
for bonds. The package includes a blank 
data tape. (T1) Order No. 0019R $9.95. 

FINANCIAL ASSISTANT-Compute the 
figures for a wide variety o f business needs, 
Including: •DEPRECIATION: Figure de
preciation on equipment five different 
ways. •LOAN AMORTIZATION: Enter a 
few essential factors and get a complete 
breakdown o f all costs and schedules of 
payment for any loan. •FINANCIER: Per
forms thirteen common financial calcula· 
!Ions. e 1'lo FORECASTING: Use ii to fore
cast sales, expenses. or any other histori· 
cal data series. (T2) Order No. 0072R $7.95. 

CHECK MANAGEMENT SYSTEM-Use 
this program for writing checks and main· 
tainlng records. You can make entries, edlU 
correct entries and print out the checks. It 
will also search and display records by 
number, code, date, description or amount. 
A Code and Search rout I ne allows you to 
print a report of all checks written for spe
cific expenses. You can print your letter
head and account number at the top of 
each report. System requirements: (T2) with 
a compatible tractor-feed printer. 0147RD 
$39.95. 

ACCOUNTS RECEIVABLE/ACCOUNTS 
PAYABLE-These Model I programs wil l 
handle the drudgery involved in ARIAP en· 
trle~. They will also provide Invoices, state
ments, reports and more. Each program Is 
capable of handling up to 1500 entries per 
month, posted to as many as 760 accounts. 
The APJAP package Is Ideal for any small 
business and can easily be used by anyone 
familiar with ARIAP operations. System re
quirements (In addition to T2: Three disk 
drives and a Line Printer (tractor-feed). 
Order No. 0075RD $199.95. 

MAIULIST-With a five-inch d ri ve, you can 
store up to 600 names per disk without 
DOS, or 300 names with DOS. The program 
maintains separate alphabetical and ZIP 
code files under constant sort. When you 
add a name or ZIP code to your list, itwlll be 
Inserted into Its correct position In the file. 
The program will record your data in nine 
fields: address, city, state, ZIP code, phone 
number, phone extension and name (2) plus 
a five character code field. The best feature 
of this program Is the sort process that lets 
you determine alphabetical or ZIP code or
der for label printing. (T2) Order No. SOOORD 
$99.00 

ONE·D MAILING LIST-A comprehensive 
mailing list program thal will run on only 
ONE disk drive! Up to 17 fields of select ion 
for name/address retrieval. Its features In· 
elude: Auto-sort (alphabetic or ZIP code). 
Easy error correction and recovery. Prints 
selective listings. Supports up to 4 drives. 
Prints mailing labels and listing of all 
names on file. (T2) Order No. 0123RD 
$24.95. 

EXECUTIVE EXPENSE REPORT GENERA· 
TOR-Provides you with emergency relief 
in the form of a clear, plausible expense 
layout. Input your grand total and cash ad· 
vance (If any), and you' ll receive an ltemlzea 
expense report, from breakfast to snacks. 
(T1) Order No. 0135R $9.95. 

GAMES 

WINNER'S DELIGHT-Do you enjoy a cha~ 
lenge? Then try WINNER'S DELIGHT In· 
eluding: •AMAZING: You must escape 
from a maze, one that you view from the in· 
side, working against the clock; •JUNIOR 
CHECKERS: Not your usual game of check· 
ers ... the challenge is to beat the comput· 
er In the fewest number of moves; • JUM· 
BO JIGSAW: Fit the pieces together In the 
fewest number of tries; •THIRTEEN 
WAYS: Try to fill up your columns with the 
numbers you roll on the dice-the comput· 
er will try to fill its columns first! (T1) Order 
No. 0124R $9.95. 

FUN PACKAGE I -Why call it "Fun 
Package"? Judge for yourself! This enter
taining package includes: •ROCKET 
PILOT: Flying it Is easy - it's the landing 
that's tough! •PAPER, ROCK, SCISSORS: 
It's the time-honored game just as you 
remember ii, played against your TRS·BO. 
•HEX I: Just when you master this puzzle 
game, the computer will increase the dif· 
flculty. •MISSILE ATTACK: Use your mis· 
slles to protect your city from jet attack. 
Requires a TRS-80 Level I 16K. Order No. 
0037R $7.95. 

DEMO 111-The biggest package ISi has 
ever released, Including: •RACE 1: Careen 
around the race course as you try to beat 
the clock; •TARGET UFO: Destroy all the 
Invading UFOs; •LIFE: Experiment with 
this simulation of the life cycle of a colony 
of bacter ia; • PHONE NUMBER 
CONVERTER: Change those hard to 
remember 7-dlglt phone numbers Into easi
ly remembered words; •BIORHYTHM: Plot 
biorhythm curves for anyone, anytime; 
•GRAPHICS PROGRAM: This program 
will show you what your TRS-ll-O's graphics 
display can do; •RACE 2: Five different 
tracks for t he more experienced driver; 
• HORSE RACE: Up to nine players can bet 
on and enfoy our most entertaining horse 
race program; •DRAWING BOARD: Draw 
pictures or messages and sto re them in 
memory or on cassette tape with this easy· 
to-use program; • 24-HOUR CLOCK: Trans· 
form your computer Into an accurate dig Ital 
clock. CTll Order No. 0055R $7.95 

OIL TYCOON-Avoid all spills, blowouts 
and dry wells as you battle to become the 
world's richest oil tycoon. Two players be
come the owners of competing oil compa· 
nles as they search for oil and control their 
companies. (T1) Order No. 0023R $7.95. 

BOWLING- Let your TRS-ll-0 set up the 
pins and keep score. One player can pick up 
spares and get strikes. (T1) Order No. 0033R 
$7.95. 

'TRS-80 is a trademark of Tandy Corporation. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

1-800-258-5473 


We Guarantee It! 


DEMO II-contains: •TIC-TAC-TOE: An 
old time favorite with three levels of dlfflcul· 
ty; e TIME TRIALS: Try to beat the clock as 
you race your car through curves, chutes, 
and chicanes; •MAZE: One or two players 
can search through the maze for the secret 
square; • HANGMAN: One or two players 
can try to guess the secret word; •WHEEL 
OF FORTUNE: Choose your number, place 
your bet and see If you can breaf< the bank 
(for one to eight players); •HURRICANE: 
You can track and monitor hurricanes In 
any part of the world; • BUGSY: Can you 
build your z.ao bug before the computer 
does? •HORSE RACE: Pick a sure winner 
and place your bet (for 1 to 100 players). (T1) 
Order No. 0049R $7.95. 

BATTLEGROUND-It Is late 1944 and the 
Allied forces are sweeping toward Berlin. 
As General In command, you study the 
map. At your command are tanks, planes, 
artillery, Infantry, engineers, and vehicles. 
The battle map of your sector will fill with 
markers to show the development of your 
forces. You and your opponent will assume 
the roles of warring Generals, as the battle 
unfolds. The stark reality of World War II 
comes alive In BATTLEGROUND. (T1) Order 
No. 0141R $9.95. 

SKIRMISH-80-Check out theH great 
games: •MISSION IMPOSSIBLE: Your ob
jective In this real·tlme simulation Is to 
drive your tank Into a prison courtyard, res
cue a Jailed prisoner and escape; •TRAP: 
A two-player game, In which you must ma
neuver your opponent Into a position where 
he Is hopelessly trappeo; • WIPEOUT: A 
two-player game In which your mobile gun 
gets points by destroying as many obsta· 
cles as possible, but be careful-some of 
those obstacles are explosive mines; 
•BLOCK·' EM: A two-person competition 
In which your moving "snake" tries to force 
your opponent to hit either (1) your trail, (2) 
his own trail, (3) the boundaries of the f ield, 
or (4) any randomly place barriers. The strat· 
egy Is, of course, to leave you opponent no 
safe move. (T1) Order No. 0070R $9.95. 

POPULAR GAMES 

GOLFICROSS·OUT- Have fun with these 
exciting one-player games. Included are: 
•GOLF: You won't need a mashle or putter 
- or a caddie, for that matter-to enjoy a 
challenging 18 holes. 
• CROSS-OUT: Remove all but the center 
peg in this puzzle, and your neighbors will 
call you a genius. (T1) Order No. 0009R 
$7.95. 

We ship the same day we re· 
celve your order. 

NO MATTER WHAT YOUR NEEDS ARE, 
INSTANT SOFTWARE HAS ~\\~\~nt SoftJt.>11,.ttA PROGRAM FOR YOU 

~Guarantee ~\~ 
OURPROCRAMSA RE GUARA NTEED 
TO BE QUALITY PRODUCTS. IF NOT 
COMPLETELY SATISFIED YOU MAY 
RETURN THE PROGRAM WITHIN 60

v2 DAYS. A C'REDfT OR REPLACEMENT InstantSoft'Nare· 
. WILL Bf. WILLINGLY GIVEN FOR 
._ ANY REASON. 

PETERBOROUGH, N.H. 03458 '-1-1.~-~ 
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TUTORIAL 

Some information for the neophyte. 

On Modems 


by Chris Brown 
80 Staff 

As new computer networks pop up with 
Increasing frequency and large corpo

rations like Tandy, CompuServe and Read
er's Digest get into the act, the prospects of 
network Interconnects become Increasing
ly attractive. Modems make these intercon
nects possible. 

Put simply, a modem places information 
on, and extracts it from, a medium. When lo
cated between a microcomputer and a tele
phone line, a modem makes It possible for 
the computer to send and receive Informa
tion over that telephone line. 

There are two types of modems In use 
with micros today: acoustically coupled 
and directly coupled. The acoustically cou
pled modem is the most popular since it re
quires only a working telephone for use (di· 
rectly coupled modems require a special 
telephone wall outlet for connection). 

Acoustic modems are devices which in
corporate orifices to cradle the telephone 
handset. Like most modems they generate 
audio tones which are relayed through the 
handset and Into the phone lines across a 
small air gap within each orifice. This air 
gap makes them susceptible to interfer
ence when operated In noisy environments. 
Directly coupled modems plug into a tele
phone wall outlet through a quick connect 
jack, bypassing the telephone set com
pletely. 

Transmission and Reception 
A modem accomplishes data transmis
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sion and reception using a technique called 
frequency shift keying (FSK). This method 
of Information transfer has been around for 
a long time and is a favorite among ham ra
dio operators. They use It for radio teletype 
transmission. 

The principles of FSK, as applied to 
modems, are simple. The modem converts 
the DC data pulses generated by the com
puter into two audio tones of specific fre
quency. These tones represent the data 
states one and zero. Modems also decode 
these audio tones and convert them back 

In order to speed up information ex
change, two pairs of tones are used, a high 
pair and a low pair. This mode of operation 
is called full duplex and allows modems to 
transmit and receive simultaneously. 

The frequency of the tones used is deter
mined according to a standard known as 
Bell 103. This standard specifies a frequen
cy of 2225Hz and 2025Hz for the high pair 
(the terminal end) and 1270Hz and 1070Hz 
for the low pair (the computer end). The ter
minal end modem is known as the originate 
modem and the computer end modem Is the 
answer modem. 

Format 
All information that a micro sends 

through a modem Is encoded In a format 
known as the ASCII code. The ASCII code 
assigns specific, eight-bit configurations of 
zeros and ones to numbers (0-9), letters (up
per and lowercase), symbols (•, + , - , $, &, 
etc.) and frequently used control characters 
(CR, line feed, etc.). 

For example, a lowercase "a" is repre
sented as 01100001 In ASCII. No other let· 
ter, number symbol or control character will 
have this particular combination of ones 
and zeros. When a modem transmits the let
ter "a", the zero bits In the group will be 
represented by the lower frequency tone of 

a pair, the one bits by the higher frequency 
tone while the frequency shifts back and 
forth as the character is sent. 

In addition to the eight-bit character 
groups, other bits are often assigned to in· 
dividual numbers, letters, symbols and con
trol characters. These additional bits are 
used to indicate when an eight-bit character 
starts and stops, and also to help In deter· 
mining parity. 

Parity Is a check of the accuracy of the 
transmission and Involves summing the to· 
tal number of one bits In a character. If even 
parity Is used, the sum of all one bits in a 
character group must be an even number. If 
odd parity is used, the sum must be an odd 
number. In groups that don't naturally meet 
parity requirements, an extra one bit will be 
added to obtain parity. 

A summing function within the computer 
performs parity calculations. If a character 
group with un like parity is transmitted, a 
parity error message results and t he user 
knows that something has been lost in the 
translation. 

All communication through a modem is 
In serial format, one bit after another. With· 
In the computer, however, information trans
fer occurs on the data bus in a parallel for· 
mat, eight bits at a time. To convert the 
computer's parallel method of communi
cating to the modem's serial method an 
RS-232 Interface is required. The RS-232 
card performs this conversion (as welt as 
several other transmission functions) and is 
a necessary adjunct to any modem. The 
Radio Shack version of the RS-232 is a small 
PC board which mounts Inside the expan
sion Interface and costs about $100. 

With the number of interconnect outlets 
growing every year, t he benefits of modems 
will expand rapidly. The process Is under
way now, and for most 80 users, owning a 
modem Is just a matter of time.• 



MODEL II 
MODEL Ill$DISCOUNT$ 


TRS-80~AL•• 
COMPUTER SPECIALISTS 

26-1155 Quick Printer II . . . ..... ....... .. ... $187.00 

26-1145 RS-232 Boord. . . • . . .. . . ..... •. .... . . ... 84.00 


26-4002 
64K 1 Drive 

26-1140 ""O " K Interface . . . . ....... .. . . . ... . . . .. . . 249.00 

53440.00 
 26· 1141 " 16"' K Interlace . .. .. . • ..... . ..... . .. . 359.00 


26-11 42 " 32" K Interlace.. ... . . . . .. 469.00 


26- 1160 Mini Disk · Drive 0 . . . . .. . . . .... . . . . . . ..... 419.00
26-4160 l Drive EXP . $1035.00 
26-1 161 Mini Disk · A ddi tional . . ... . .. . .. . . ... .... .. 419.0026-4161 2 Drive EXP .. 1575.00 
26-1154 Linepr inter II ...... . .. . .. . • . . . . . • ...... . .. 699.0026-4 162 3 Drive EXP .. 2115.00 
26· 1156 Linepr inter Ill. . . ...... . . . .•.. . .. , ... 1799.0026-4501 Gen. ledger . . . 180.00 
26-1159 Li nepr inter IV.. . ........... . . . . . ... . . . .. 859.0026-4502 Inventory .....• 180.00 
26-1166 line Printer VI ...... .. .. .. .. . .. ..... 1080.00 


26-4503 Payro ll ..•..... 360.00 26-1563 Scr ipsit - Disk .... ...... . . ... . . .... . . .. . ... . 79.00 
26-4554 Acct. Rec...... 180.00 26-1566 V isicalc . . ... ...... . . . . . . . . . . . . . . . . .. . . .. .. 83.00 
26-4701 Fortran . ... .. .. 270.00 26· 1562 Profile . . .. .. . . .... . • . . . . . . .... . . 72.00 
26-l 157A Daisy Wheel. 2495.00 

26-11 58 Daisy Wheel II 1799.00 ;:~&E"tl.~::;,,:, . ";,,..,,~~: · ::J:,,,/:~.,;.;;,...:x....s~;;,..;....,~, .:
NOTE : Call for availability o f VIDEO TEX, Model Ill. Color, 

26-10614Kl. . . ..... . .... $630.00 
26-1062 16K Ill. ..........888.00 
26- l 063 32K 111 
2-Drives, RS232.... . . .. . 2225.00 

COLOR 

C:EnTRDnlC:S 
Fast 100 CPS Centronics 

730 Printer ....... . ...... . .. .. $659.00 
Text Quality Centronics 

737 Printer.. ..... .. . . .. ..• ... $819.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

and other new products. 

ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 


AND ACCESSORIES AT 

DISCOUNT FROM 

CATALOG PRICE. 


Novation Cot Modem .. $149.00 
CCA Dato Management 
System . . ..............72 .00 
Adventure Gomes 
Games 1-9 each . . ....... 14.00 

Pocket Computer 

26-3501 1.9K P.C. ... . .. ... . .. ..•..... $225.00 


26-3503 Cossette l/F. .. .. ... ....•. . . ... 45.00 

14-812 Recorder. ......... .... . • . . ... . . 72.00 


«e.•ini+· 

26-3001 4K... .. ... .. ... ....... $360.00 

26-3002 16K... ... .... . . . .. .. .. . 540.00 
26-3010 Color Video......... .. . 360.00 
26-1206 Recorder.... . . .. .. , .... . 54.00 
26-3008 Joysticks. .. . . ... . . . •.... 22.50 

8 Acorn 
Software 
Products, Inc. 

GAMES: 
Alien Invasion . . . . . $9.00 
Stock Morket . . ... . .. . . •. . .. . . 9.00 

Star Trek . . . . . . . . . • . . 9.00 

Block 'Em . . . . . .9.00 
Ting·Tong ... • .. . . . .. . . . • ... .. 9.00 

UTILITIES: 
System Savers . . . . . . .. . . . 14.00 

EDUCATION: 
language Teacher . . .. 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 


f:l~~R[] f:1'1~'1lJEf:lE~T SYSTEl':'IS, ~~L;72 


No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER R.S . 90 Day Limited Warranty 
State Shipments 115 C SECOND AVE. S.W. F-48 Form Provided 

CAI RO, GEORGIA 31728 
Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory 
From Stock on Most Items In the S.E. U.S.A. 

~ TRS-10 11 a r•glstered trademark of the Tandy Corp, 
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Part Five of a Series 

The essence of variables. 


Into the 80' s 


l.R. Sinclair 
89 Alexandra Road 
Sible Hedingham 
Halstead, Essex 
England C09 3NP 

We've spent four months programming 
a computer, with hardly a word about 

math. It was too good to last, folks, and this 
month we're going to dive into some of the 
mathematical capabilities of the TRS-80. 

Simple Calculator? 

Let's start at the beginning. 
The + sign is the ADD command of the 

TRS-80, and when you use it with numbers 
or variables, which have number values, it 
does what you expect it to do. If you type: 
PRINT 25 + 37 and ENTER, the screen wil l 
show the number 62 below your line. This is 
using the TRS-80 just like a hand-held calcu
lator, but that's not exactly what you 
bought it for, is it? 

Program Listing 1 is a step in the right di
rection. In line 10, you are reminded of what 
the program should do. Then type in two 
numbers, separated by a comma, and EN
TER. In line 20, the numbers are added, giv· 
ing the total T. Line 30 prints this lot, help
fully indicating that the number being print· 
ed is the total. The program then prints a 
blank line, waits, and asks for another pair 
of numbers. If you want to break out of the 
endless loop, hit the BREAK key. 

It's a simple program, but it does illus
trate the big difference between a computer 
and a calculator. As we go on, that differ
ence will become more obvious. 

Suppose we want to keep a running total. 
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We're going to enter many numbers, and we 
want to keep a record of how many we've 
entered and what the total is. Just to make 
it work for its money, we'll make it print the 
total and the number of entries each time 
we enter a new number. Program Listing 2 
shows the method. 

Start by setting two number variables T 
and N to zero. We set them at zero to start 
with and add to them during the program, 
and thereby maintain control over the total. 
It's like saying " Here's a dollar. Put it in your 
pocket. How much is now in your pocket?" 
If you knew that your pocket was empty, the 
problem is pretty simple. 

At line 20, the program asks for a number 
to be typed in and entered, and this number 
is assigned the letter A. We use line 30 to 
end the program; if an entry is zero, steps 40 
through 60 are skipped, and the program 
ends. If a number is not zero, line 40 does 
the arithmetic. 

The statement T = T + A adds the input 
number to the total. The first time we do 
this, T has been set to zero, so if the number 
we fed in was 16, then T = T + A sets T to 
the value O + 16, which is 16. Next time T 
will start at 16, and whatever number you 
type will be added. This is the part of the 
program which totals up the numbers en
tered. 

The second part of line 40 is N = N + 1. 
Once again, variable N is set to zero in line 
10, and on the first step it becomes 1, be
cause 0 + 1 is 1. Second time around, it 's 
made equal to 2, and so on. This variable 
keeps note of how many numbers have 
been entered. At line 50, the number of en
tries and the total are displayed, and the 
program then loops back to line 20 for an
other number. Looping back to line 10 
would set the count numbers T and N to 

zero again, and we would lose our totals. 
Look at Program Listing 3, which pro

duces the same effect as Program Listing 2, 
only by adding four sets of numbers at the 
same time and printing out four totals each 
time. Unless you can punch four calculator 
keyboards at once, you're not going to find 
much competition for the TRS-80 in tasks 
like this! 

Subtraction is so similar to addition that 
we needn't spend any time on it. The sub
tract sign is on the keyboard, and it's used 
in programs the same way as the add sign. 
The difference is that subtraction can 
cause negative numbers to be printed, as 
when you subtract 5 from 3 leaving - 2. This 
is no hassle for the TRS-80, which simply 
prints - 2. 

Multiplication 

Multiplication uses the asterisk sign *. 
We can't use x for multiplication the way 
we do on paper because X is a letter symbol, 
and the TRS-80 can't tell the difference. We 
can check multiplication in action without 
writing a program by typing: PRINT(16*1.5) 
and ENTERing. The brackets are not need
ed in this expression, but bracketing is a 
good habit, as I' ll explain. 

As you've probably g.athered by now, us
ing the computing power of the TRS-80 just 
to multiply two numbers is a bit of a waste. 
The computer scores when a large number 
of operations are carried out and a result 
displayed. As an example, take a look at 
Program Listing 4, a simple program which 
prints out a multiplication table (up to 12 
times) for any number you enter in line 10. 
Notice, we've made use of a FOR . .. NEXT 
loop to get the sequence of numbers from 
one through 12. Similarly, we can make use 
of division in programs by using the I sign, 



10 

20 

30 

40 

50 

so that division problems such as 38/4 are 
written easily into a program. 5 REM INTO THE 80'S FIG 5.1 

CLS: PRINT "PLEASE TYPE NUMBERSThere's nothing difficult about any of 
,Bthese four operations, but it's not difficult 

20 T=A+Bto get into a muddle when performi'ng differ· 30 CLS:PRINT "THE TOTAL IS ";T:ent bits of arithmetic. For example, sup· 40 FOR N=lT01000:NEXT:GOT010
pose you saw 3 + 3 • 6 - 8/2. The answer 
you get from this depends upon which order Program Listing 1 
you carry out the operations. If you take it 
as it's written, you'll add three to three to 
get six, multiply by six to get 36, subtract 5 REM INTO THE 80'S FIG 5.2
eight to get 28 and then divide by two to end 10 	T=0:N=0 
with 14. Some calculators would also solve INPUT "NUMBER, PLEASE";A
the 	 problem this way. Another scheme 30 	 IF A=0 THEN 70 
depends on what's called a hierarchy of 40 	 T=T+A:N=N+l 
order, where multiplication and division are 50 	 PRINT N ;" ENTERED, TOTAL 
done before addition and subtraction. 60 GOT020 

70 PRINT "TOTAL OF ";N;" NUMBERSYour TRS-80 has been well trained to de
TALLING RUN": ENDcide which operations to carry out first, and 

to obey your instructions. If there are no Program Listing 2 
brackets around any qJantities, multiplica
tion and division are carried out first, in left 
to right order. Then, addition and subtrac
tion, also left to right. This is only part of the 5 REM INTO THE 80'S FIG 5.3 

10 	X=0:Tl=0 : T2=0:T3=0 : T4=0 order which is printed on page 1/6 of the 
20 	 INPUT "FOUR NUMBERS, 

IF Nl=0 THEN 70 
Level II manual. 

I never feel entirely happy letting a ma 40 Tl=Tl+Nl:T2=T2+N2:T3=T3+N3:T4=T4+N4:X=X+l 
chine decide what order it will take for these 50 CLS:PRINTTAB(20) ; ;X;"
operations, so I use brackets. The computer INT Tl,T2,T3,T4
will carry out any operation inside brackets 60 	 GOT020 
before it does anything else. If you have 70 	 PRINT "FINISHED":END 
nested brackets (one pair inside another) 
the innermost are done first, followed by the 
next set outwards. Within a set of brackets, 
left-to-right priority rules apply. 

5 REM INTO THE 80'S FIGAs an illustration, look at Program Listing 
10 INPUT "NUMBER, PLEASE";X:CLS5. It's an electrical problem concerning the 
20 	 FOR N = 1 TO 12internal resistance of a battery. A battery 
30 	PRINT N; "TIMES ";X;" 

NEXT
has a voltage which is steady when not 
drawing any current, but which decreases 
when drawing current because of internal 
resistance. The formula which is used is V 
= E - r • I, where E is the voltage, called 
the open-circuit voltage when no current is 
taken, r is the amount of internal resistance, 5 REM INTO THE 80'S FIG 

10 	 I NPUT "WHAT IS THEV is the voltage which is present when cur
20 	 INPUT "WHAT IS THErent flows, and 1 is the amount of current. 
30 	 IF R>E PRINT "VALUESuppose we want a table demonstrating 

:GOT020the effect of a range of currents on the out
40 	 CLS: PRINTTAB (10) "CURRENT" ;TAB ( 30) "VOLTAGE" :A$="##.##put voltage of a battery. Program Listing 5 

n
does that, and also checks that the value of 

FOR I=.l TO 1 STEPinternal resistance looks reasonably sensi 
60 	 PRINTTAB(l0)I ; TAB(33)USING A$;E-R*Ible. The STEP instruction is one we haven't 
70 	 NEXTused before. It ensures that the step Is 0.1, 
80 	 ENDwhereas if no STEP is given, a step of one 

would be automatic. The display used in 
this program shows the superiority of the 
computer over the calculator. 

In line 60, two headings are printed, one 
for current and the other for voltage. Line 70 command, PRINTUSING, so that no more 
sets up another FOR ... NEXT loop, using than two decimal places are printed. 
the same values of current, and in line 80 Program Listing 5 is one example of a 
these are printed at the correct place. The program which works out results from a for
voltage values are printed using the format mula and sets them in table form. This sort 

TO 	 BE ADDED" p INPUT A 

PRINT 

IS 	";T 

IS 	";T:PRINT"END OF TO 

PLEASE";Nl,N2,N3,N4 

SETS ENTERED, TOTALS ARE: ":PR 

Program Listing 3 

5 . 4 

IS 	";N*X 

Program Listing 4 

5.5 
OPEN-CIRCUIT VOLTAGE"; E 
AMOUNT OF INTERNAL RESISTANCE " ;R 

IS 	RATHER HIGH - PLEASE RECHECK" 

.1 

Program Listing 5 

of thing has wide applications in engineer
ing, statistics and finance, among other 
uses. Before we go further along this track 
we need to know what other math opera
t ions the TRS-80 can do. 
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" You 're not really a beginner 
now, so you can try these out." 

First is exponentiation, which means 
multiplying a number by itself. The expres
sion 2' means multiply 2 by itself three 
times, meaning 2 • 2 • 2 = 8. In BASIC, this 
is written as 2 t 3, so that entering PRINT 2 t 
3 should come up 8. 

Exponentiation wi ll always be carried out 
first, unless there are other expressions in
side brackets in the same line. A fractional 
exponent has the same meaning as a root. 
For example, an exponent of 0.5 gives the 
same result as a square root, and an expo
nent of 0.33333 is the same as a cube root. 
For convenience, the square root is always 
separately coded as SOR, so that entering 
PRINT SQR(25) comes back with the value 
five, as if we used PRINT 25 t .5. 

Eternal Triangles 

If you know the lengths of the two short 
sides of a right triangle, A and B, you can 
find the length of the long side, C (cal led the 
hypotenuse) by using the formula C2 = A2 

+ B2. Program Listing 6 prints out the 
length of the hypotenuse for any pair of 
other sides entered. For good measure, 
we've made it show the total perimeter 
(equal to A + B + C) as well. Lines 20 and 
30 ask for the side lengths, in any units you 
like, as long as they are the same measure. 
The calculation is carried out in line 40, and 
then there's a step which may have caused 
your eyebrows to lift slightly. What does C 
= (INT(100*C))/100 do? 

The INT instruction means " take the inte
gral part of " -chop off the decimal point 
and anything which follows. Suppose C 
starts as 26.2615. Since the order of carry
ing out instructions starts on the inside 
brackets, 100 • C is first of all evaluated as 
2626.15. This is inside another set of brack
ets, so the next step is the INT step, taking 
the whole number part of 2626.15, which is 
2626. This is finally divided by 100 to give 
26.26, which is allocated the variable name 
C. The answer is down to two decimal 
places so that we don't have too many in 
the answer, printed in line 50. 

Is this desirable? If we are entering val· 
ues of A and B, which are numbers greater 
than one, fine, but if A = 0.3 and B = 0.4, 
then C should be 0.5. This works out all 
right, but if A = 0.003 and B = 0.004 then 
the value for C, which should be 0.005 
comes ou.t zero. There are two ways to avoid 
this. One is to reject (upon entry) any values 
of A or B which are too small. The other is to 
ignore the C = (INT(1oo·C))/100 step if A 
and Bare less than 0.01. You're not really a 
beginner now, so you can try these out. 

Translating other formulae into BASIC is 
not difficult, but you need to be familiar with 
algebra. 

The TRS-80 can also cope with trigono
metrical functions. The main functions can 
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be obtained by typing SIN, COS, or TAN, but 
the angles have to be in units of radians, not 
in more familiar degrees. The Level II manu
al shows how you convert, by multiplying 
the angle in degrees by 0.017533, so that 
you can have SIN(A•.0174533) as a way of 
finding the value of SIN A, with A In units of 
degrees. If you are going to use several con
versions, incidentally, it saves a lot of mem
ory and running time if you have, early in 
your program, a step such as F = .0174533, 
and then write the formulae as SIN(A • F), or 
COS(A • F), or T AN(A * F). The manual also 
list the other trigonometrical functions and 
formulae. Listing 7 uses trigonometry to 
calculate the side of a triangle. 

Imprecisions 

Before we break away to other things, 
there are a few important points about us· 
Ing numbers in the TRS-80. You need to 
know about them if you are not to be mysti
fied by the results of some of your own pro
grams. At some time, you may try to write a 
simple financial program which involves 
adding and subtracting sums of money, 
and you'll be intrigued (if it's not your 
money) or infuriated (if it is your money) to 
find that sums are often a cent or so off. 
How can a computer do such a thing? 

The answer is the problem of precision. 
The degree of precision of a quantity is 
measured by the number of digits it can 
handle-you are probably familiar with cal
culators which work with eight figures. 
Looking at some examples, the number 
741 .36 has five digits of precision, 42.5 has 
only three, and 1024.76 has six. Level II 
BASIC makes use of three levels of preci
sion, and a lot of the odd results you get 
arise from " rounding off" within the qom
puter, when numbers are cut to fit the level 
of precision chosen. 

Unless you instruct the computer to the 
contrary, a variable is stored and printed as 
a single-precision variable. Single-preci
sion, as far as the TRS-80 is concerned, 
means that it will store seven digits and 
print out six. The sixth digit will be rounded 
up, and If this happens often, the errors will 
add up (a cumulative error) to something no
t iceable. If you don't want this (or if you 
want it to happen in a bigger way!) you can 
change things. 

An integer is a whole number, no frac
tions allowed, and the permitted range on 
the TRS-80 is - 32768 to + 32767. These are 
the range of numbers we can obtain by us
ing two bytes to store the binary numbers 
that the TRS-80 uses, so that by declaring a 
variable to be an integer, we need reserve 
only two bytes of memory for it. We can de
clare a letter to be an integer variable by us
ing DEFINT at the start of a program, or by 
using a "type declaration" character, in this 

case%. N % means that N is an integer vari
able, just as N$ wou ld mean that N is a 
string variable. If we use DEFINT N at the 
start of a program, then N must be used as 
an integer throughout, but if we use N%, 
then we can also use NS, N#, and N! , all 
meaning di fferent values. The hashmark # 
means a double-precision variable, and the 
! means s ingle-precision. Notice, by the 
way, that if you use integers, no fractions 
can appear, so that if you type N % = 
5:PRINT N%/2, you get 2, and not 2.5. 

The other degrees of precision, as men
t ioned above, are single and double preci
sion; all variables are treated as single-pre
cision if we don't make any effort to declare 
them as anything else. A single precision 
variable needs four bytes of memory, a dou
ble-precision variable needs eight, and con
tains 17 digits, of which 16 can be printed. A 
string variable will need as many bytes as 
there are characters in the string (up to 255). 

If your programs use a lot of counting 
loops, with variables like N,Z,T and so on, 
you can make them run faster and use less 
memory if the first line is formulated as 
DEFINT N,Z,T (and any others like them). 
This way, the numbers will take less 
memory and can be taken in and out of 
memory more quickly. 

The other point comes back to these 
missing cents. The rounding down which is 
done when a number is printed can also 
cause errors. The most suspicious steps in 
any program are where numbers containing 
decimals are multiplied together because, 
when you multiply two single-precision 
numbers, the result may have too many dig
its to store as a sing le-precision number. 
Consequently, a rounding-off error resu lts. 
If the quantities are added, more errors of 
the same type will occur. 

There are two useful wrinkles for avoid
ing th is problem. One is to work all money 
amounts in cents. If you work in cents and 
use S = INT(S) every now and again after a 
step which might cause fract ions to appear, 
you should avoid trouble. The other is to 
round up occasionally (and close the corral 
gate after you). We do th is with the instruc
t ion C = INT(C + .5). 

How does it work? Suppose C has taken 
its value from multiplying two numbers, and 
rounding off has caused th is to be 176.999 
instead of 177. Add ing .5 to this makes it 
177.499, and INT(177.499) is 177, since INT 
chops off the decimal part of the number. 

Free Range Methods 

We took a brief look last t ime at the 
graphics characters of the TRS-80 which al
low you to put shapes on the screen by us
ing the CHA$() command, or a PRINT A$, 
where A$ is defined as a number of graph
ics strings. This time we're going to look at 
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free range methods, Including those used 
to display bar charts and graphs. 

The commands which make this_possible 
are SET and RESET. SET means light up a 
graphics cell, one of the block of six at each 
PRINT position. RESET means turn It off. If 
you command SET and the cell has been lit, 
there is no change. Similarly, if you com· 
mand RESET and the cell has not been lit, 
there is no change. 

SET and RESET are followed by numbers 
in brackets which tell the computer which 
cell to SET or RESET. The first number mea· 
sures how far on the width of the screen the 
SET position is. If you're into graphs, this is 
the X·directlon. We have a maximum of 64 
print positions, each two graphics cells 
wide, making 128 cells, numbered 0 to 127. 
In the vertical direction we have 16 lines, 
each three cells deep, making 48 numbered 
0 to 47. The SET or RESET must be followed 
by (X,Y), where X is a number (an integer) 
between 0 and 127 and Y is another integer 
between 0 and 47. 

These commands open up possibilities 
for interesting graphics work, not least of 
which is the opportunity to do a bit of ani· 
matlon. Look at Program Listing 8, which 
flashes a graphics block on and off. To get 
out of this you need to use BREAK, because 
the loop is endless, but you already know 
how to make this flash a number of times 
and then stop. Program Listing 9 is a crawl· 
Ing worm graphic which we're going to de· 
velop a bit further. It starts by clearing the 
screen (line 10) and setting Y = 5, which is 
the vertical setting for the worm's path. The 
worm is created in line 30 by setting a line of 
five graphics blocks. Line 40 simply adds a 
delay. The animation starts in line 50. Tak· 
ing values from 0 to 127, we reset the left· 
hand cell of the worm and set a new right· 
hand cell, so making it appear that the 
worm crawled one cell to the right. The FOR 
... NEXT loop using Z then another delay, 
and then the process is repeated. If we are 
not careful, we will get an error message, 
because the SET(N + 5,Y) instruction will 
not operate when N exceeds 122, we have 
only 127 cell numbers along the line. We get 
around that by using an IF . . . THEN state
ment. If the value of N is 122 or less, the line 
runs normally, but if N is 123 or more, the 
ELSE part of the statement simply by
passes the SET command, returning to the 
next value of N. 

Want a snake rather than a worm? We'll 
need to stretch it out a bit in line 30, or you 
won't notice the wiggle. To make it 
"wiggle," we'll make the value of Y change 
now and again, and that's more difficult. A 
reasonable way of making Y vary Is to make 
use of the SIN function. The math majors 
will tell you that the sine of an angle is the 
ratio of two sides of a right-angled triangle, 
but I prefer to think that the name suggests 
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5 REM INTO THE 80'S FIG 5.6 
10 PRINT"THIS PROGRAM CALCULATES THE LENGTH OF THE HYPO 

TENUSE OF":PRINT"A RIGHT-ANGLED TRIANGLE, GIVEN TH 
E OTHER TWO SIDES." 

20 INPUT"PLEASE TYPE IN LENGTH OF SIDE A";A 
30 INPUT "PLEASE TYPE IN LENGTH OF SIDE B" ;B 
40 C=SQR(A[2 + B[2):C=(INT(l00*C))/100 
50 PRIN~1 "THE HYPOTENUSE LENGTH IS ";C:PRINT"THE PERIME 

TER LENGTH IS II ;A+B+C 

Program Listing 6 

5 REM INTO THE 80'S FIG 5.7 
10 CLS:PRINT"THIS PROGRAM FINDS THE LENGTH OF A SIDE OF 

A TRIANGLE," : PRINT"GIVEN TWO SIDES AND THE ANGLE 
BETWEEN THEM" 

20 INPUT"TWO SIDE LENGTHS, PLEASE";B,C 
30 INPUT"ANGLE, IN DEGREES,PLEASE";A:IF A/ 180 =INT(A/ 18 

0) THEN ,70:ELSE IF A=90 THEN X=SQR(B[2+C[2):GOT050 
40 X=SQR(B[2+0l2-(2*B*C(COS(A*.0174533)))) 

50 PRINT "LENGTH OF THIRD SIDE IS ";X; " UNITS LONG" 

60 END 

70 PRINT "IMPOSSIBLE ANGLE - PLEASE TRY ANOTHER VALUE" 

Program Listing 7 

5 REM INTO THE 80'S FIG 5.8 
10 CLS 
20 SET(63,23):FOR N=lT0100:NEXT 
30 RESET(63,23):FOR N = 1T0100:NEXT: GOT020 

Program Listing 8 

5 REM INTO THE 80'S FIG 5.9 
10 CLS ~ 
20 Y=5 
30 FOR N=0T04:SET(N,Y) :NEXT 
40 FOR Z=lT050 : NEXT 
50 FOR N=0T0127:RESET(N,Y) :IF N<l22 THEN SET(N+5,Y) : FOR 

Z=lT050:NEXT Z:ELSE FOR Z=lT050:NEXT Z 
60 NEXT N:Y=Y+l:IF Y=48 THEN END ELSE 30 

Program Listing 9 

5 REM INTO THE 80'S FIG 5.10 
10 CLS:FOR X=lTO 127 
20 SET (X,10+10*(SIN(.1745*X))) :NEXT 
30 PRINT @640, "" 

Program Listing 10 

more interesting things. The word sine 
comes from the Latin word for snake, be
cause if you plot a graph of the sine of an 
angle against the angle (Program Listing 
10), the shape is the wiggle. 

TakethevalueofYasY + (5*SIN(N)).SIN 
values repeat every 360 °, so that if we use 
angle values in degrees we would see the 

shape repeating. As we noted though, the 
SIN function of the TRS-80 does not use an
gles in degrees but in radians. In Program 
Listing 10 we use the correcting factor 
taken from the Level II manual, of .1745, 
which converts degrees to radians. 

Program Listing 11 is the wiggling pro
gram. We set up a series of subscripted 
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5 REM INTO THE 80'S FIG 5.11 
10 DIM Y(l28):CLS 
20 FOR N=0T0127: Y(N)=5*SIN(N/ 4):NEXT 
30 FOR N=0T024:SET(N,7+Y(N)) :FOR Z= lT050:NEXT Z,N 
40 FOR N=24 TO 127:SET(N,7+Y(N)) :RESET(N-24,7+Y(N-24)): 

FOR Z=lT050:NEXT Z,N 
50 FOR N=l03 TO 127 : RESET (N,7+Y(N)) :FOR Z=lT050:NEXT Z 

,N 
60 END 

Program Listing 11 

5 REM INTO THE 80'S FIG 5. 12 
10 CLS:Y=47: FOR X=0T0127 
20 SET(X,Y-(X[2)/384) 
30 NEXT 
40 PRINT@0 ,"* ":FOR Z=lT050:NEXT:PRINT@0," " : FOR Z=lT050 

: NEXT:GOT040 

Program Listing 12 

number variables, Y(N), not forgetting to di
mension th is correct ly In line 10. With the 
screen cleared, line 30 Introduces the snake 
from the left-hand side by setting values of 
N, and a value of Y equal to 7 +Y(N). Y(N) 
takes on values which can range between 
+ 3 and - 3 because of the 3*SIN(N/4) func
tion In line 20, and this creates the wiggle 
between val ues for Y of 10 and 4 (7 + 3 and 
7 - 3, see?). The value doesn't just leap from 
one extreme to the other, but snakes its way 
there, which is what we want. 

To animate a track across the screen, we 
need line 40. It advances the " head" of the 
snake and rubs out the " tail " at each step, 
using a short delay to make sure that prog
ress is slow enough to follow. If you fancy 
faster or slower snakes, you only have to 
alter the delay loop which starts with FOR Z 
=1 TO 100. The reason for putting the wig
gle values Into a subscripted variable is so 
that we can rub them out correctly as the 
snake moves along. It's not the only way of 
doing th is, but It's the easiest. 

Graphs and Bar Charts 

The uses of SET and RESET aren't con· 
f ined to games and amusements; there are 
several serious and useful applications in 
math and statistics. For our puposes, the 
most useful are for drawing graphs and bar
charts. The conventional directions of a 
graph are X and Y, with X being used to rep
resent the size of the quantity which we can 
control, and Y the other quantity which is 
varying. Program Listing 12 i llustrates this 
by drawing the shape of a graph of X2 plot
ted against X, for a range of values of X 
which will cover the screen, but leave room 
for a flashing asterisk on the top line. In this 

example, SET has been used as the com
mand which prints the graph spot. 

Because we use only 128 cells across the 
screen, and 48 down, graph drawing is a bit 
limited, but the use of a printer makes It 
possible to draw more extensive graphs. A 
graph-plotter Is the ultimate luxury. For the 
beginner, however, a printer is a luxury item, 
so we won't spend time looking at graph 
techniques which make use of a printer, ex
cept to say that we turn out graphs on their 
sides when printing. That way, we have all 
64 print points available in one direction, 
and as many as we like in the other. 

Most graph programs requ ire you to 
change a line of the program to enter the 
equation. Program Listing 13 doesn't. It 
uses TRS-80 BASIC to create a line of data 
from the Input In line 60. Then It draws the 
graph using this data. The program Is by Ian 
O'Neill of Ealing, London, England. 

A complete description of how this pro
gram works is a bit beyond us now, but it de· 
serves a description of how it should be 
used. It depends on changing the expres
sion entered In line 60 into the data state
ment in line 500. To do this, the computer 
has to find the address of line 500 by 
searching through memory for the charac
ter @, whose ASCII code is 64. This causes 
a slight pause, as the computer searches. 
If, by any chance, line 500 has been zapped, 
line 20 deals with the problem and reports 
the bad news. The program then ends, so 
you can type in a new line, 500. 

All being well, the t itle "Graph Plotter" 
will come up, followed by the Instruction 
"PRINT THE FUNCTION IN TERMS OF X", 
followed by a query caused by INPUT In line 
60. At this point you have to type in the 
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Co. 

OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 

VJS4' --
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NOW AVAILABLE FROM 
THE ALTERNATE SOURCE 

Percom Doubler .......... $200.00 

Newdos/ 80 Double-Zap II .... 45.00 

SAFOR .... ..... . ...... ... 70.00 

Olympic Decathlon ......... 22.50 

VTOS 4.0 .............. . .. 90.00 

NEWDOS/ 80 .... .. ....... 135.00 

EDAS ...... . ............. 70.00 

Word Slinger .............. 25.00 

Disc Interfacing Guide ....... 4.50 


Cash Sales Only/Shipp!ng Included!!! 

DON'T FORGET 
a subscription to 

THE ALTERNATE SOURCE 
The rapidly evolving technical 


newsletter for the TRS-80 

$12.00 per year U.S. only 


BTI 

off the cuff information 


about the TRS-80 

$7.00 per year U.S. only 


each issue mailed first class 


THE ALTERNATE SOURCE 
1806 Ada Street ..-13s 

Lansing, Michigan 48910 
Ph. 517/ 487-3358 or 485-0344 

USE YOUR SERIAL 

PRINTER WITHOUT 

SOFTWARE 

NEW SERIAL PRINTER I NTERFACE PLUGS 
ONTO THE PARALLEL PRINTER PORT OF 
THE EXPANSION INTERFACE . COMPATIBLE 
WITH VIRTUALLY ALL SERIAL PRINTERS 
SUCH AS KSR43, H14, DIABLC 1620, 
QUME (SPRINT 5) , NEC SPINWRITER , 
ETC . THI S IS THE END OF SOFTWARE 
CO MPATIBILITY PROBLEMS BECAUSE THE 
DRIVER ROUTINE IN THE LEVEL 2 ROM IS 
USED . THE TRS- 80 THINKS IT IS 
DRI VING A PARALLEL PRINTER. WORKS 
WITH SCRIPSIT, ELECTRIC PENCIL , 
NEWDOS, FORTRAN, VTOS , ETC., ETC. 

RS232 AND 20 MA. LOOP SUPPORTED 

SWITCH SELECTABLE OPTIONS INCLUDE: 

AUTO I NSERTION OF LF AFTER CR 
HANDSHAKE POLARITY (RS232 ONLY) 
AUTO INSERTION OF NULLS AFTER CR 

(PRINTERS WITHOUT HANDSHAKI NG) 
5 , 6 , 7 OR 8 DATA BITS PER WORD 
l OR 2 STOP BITS 
PARITY / NO PARI TY 
PARITY ODD/EVEN 

COMPLETELY SELF CONTAINED AND READY 
TO USE. 90 DAY WARRANTY. PLEASE 
SPECIFY BAUD RATE 110 TO 4800 , (MAY 
BE CHANGED ) 

ONLY $139,95 PLUS $4, 00 S & H 


SPEEDWAY ELECTRDNJCS 
1354 Aullum ,,. 275

Speedway, Indian• 46224 

VISA - MASTER CHARGE ACCEPTED 
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"You can't expect the computer to 
know you want one function plotted from O to 

100 and another from - 10 to + 10." 
equation to be graphed, in the form of Y = 
function (X), with no Y' or y• or Vv per
mitted. This is usually straightforward if the 
equation to be graphed is already in this 
form, such as Y = 2X' + 3, which can be en
tered as: 2*Xt2 + 3; or the equation Y = 
VX' + 2C', which can be entered as: 
SQR(Xt2 + 2*Ct2). It becomes harder when 
the equation has a form like Y' = 2aX + 7 
because the program does not allow you to 
use Y'. To enter this equation, you have to 
rearrange it by taking the square root of 
each side of it, transforming it to Y = 
V2aX + 7, which is then entered as 
SQR(2*A*X + 7). 

Practically any equation you graph is ca
tered to because the standard BASIC func
tions, + - * It SGN, INT, ABS, AND, SOR, 
LOG, EXP, SIN, COS, TAN and ATN can be 
used. The quantity entered into line 60 
should be typed so that if it were a line of 
BASIC in another program, it would run 
without an error signal. An important point: 
No spaces are permitted. The permitted 
characters can be seen in line 40. 

If you've mistyped your expression, line 
90 rejects it, and then line 100 transfers into 
the form of data in line 500. 

You are then asked a few more questions 
which affect the appearance of the graph. 
The first question is about the equation you 
have typed. Is it symmetrical about the 
X-axis? That sounds unfair because you 
probably want to see the graph to know the 
answer. A useful hint here is that if the ex
pression uses SQR(X), then you should 
probably answer YES to the symmetry 
question, otherwise NO. The reason is that 
a square root can have a positive or nega
tive value so that there are two possible 
values of Y for a given value of S. For exam
ple, if Y = SQR(X), then for X = 4, Y can be 
+ 2 or - 2; and for X = 9, Y can be + 3 or 
- 3. The symmetry question lets you see 
both parts of a function like this. If you 
haven't the faintest idea, just answer YES to 
the question and if there is only one graph 

line, run again, this time answering NO. 
The next question is for LIMITS. The com

puter will print the previous limits of X and 
Y, if any, so that you can use these again if 
you like. They must be entered when the 
questions, "X-AXIS: LOWER LIMIT?" and 
" X-AXIS: UPPER LIMIT?" appear. You can't 
expect the computer to know you want one 
function plotted from Oto 100 and another 
from -10 to + 10. You'll be asked for a low
er limit for Y. You can type AUTO and the 
computer will calculate its own limits so 
that the graph will fit the video screen. If 
you've never seen the shape of the graph, 
it's wiser to opt for AUTO because you'll see 
the complete graph, with no chance of 
points disappearing. You can then try set· 
ting lower and upper limits for Y in order to 
view an expanded section. If you enter a 
lower limit for Y, you will be prompted for an 
upper limit. 

A flashing bar (cursor) appears to warn 
you that everything is ready for action. You 
can now issue a command by pressing any 
one of the keys D,F,L,N,P, or#without using 
ENTER. 

D means display the limits, to tell which X 
and Y limits are being used. This can be 
done before or after drawing and will show 
what limits the computer chose for Y if you 
opted for AUTO. F causes the equation 
(function) to be displayed again. If you have 
a print routine which transfers the screen 
information to a printer, this is useful. L will 
allow you to insert new limits. If you want to 
see more or less of the graph, you don't 
have to run the program again from start. N 
selects a new function, so that you can 
enter another equation. 

Press P and the equation is plotted in 
lines 310 to 330. You can look at your work 
with admiration. The prompt cursor will 
then flash to remind you that you can 
choose any of the command letters again. 

If you hit the hashmark, which means us
ing SHIFT and 3 together, the program re

Continued top. 111 

5 REM INTO THE 80'S FIG 5.13 : GRAPH BY IAN O'NEILL,EAL 
ING,LONDON 

10 CLEAR 400:CLS:PRINT@474,"PLEASE WAIT.":DEFINTA-P : DEF 
STRQ-W:ON ERROR GOT0350:FORL=l9000T020000:IF PEEK( 
L)=64 THEN 30 

20 NEXTL:PRINT@471,"NO DUMMY LINE 500.":END 
30 FORJ=L TO L+4:IF PEEK(J)=64 THEN NEXT ELSE 20 
40 DIMV(20),R(20):FOR J=0T020:READ V(J),I:R(J) = CHR$(I 

Program continues 



DRIVE 

Fully TRS-80® 
Compatible 

MPI B/51 DISK 

Save time ... Order by phone 

Includes: Case and 
Power Supply 


Fully tested 

Guaranteed for 90 days! 


Toll free: 1-800-323-4335 
IN ILLINOIS CALL: 312-251-5955 

Other Money Savings Opportunities 
Order by Phone or Mail 

CABLES 

2 Drive Cable .... • ... $29.00 
4 Drive Cable .... . . . . $39.00 

Diskettes 

Verbatim ... .. ..... .. 10 for 
$31 .00 

BASF with Lib. 
Case .... .. ..... . 10 for 

$28.00 
Dysan ........... .. .. 5 for 

$21 .00 
Plastic Fi le Box .. ..... $3.95 

Operating Systems 

TRSDOS 2.3 ......... $14.95 
40 Track Patch ....... $9.95 
VTOS 4.0 

"The Ult imate" .... $99.00 
NEWDOS + 

40 track ....... . .. $99.00 
TRSDOS Manual ...... $5.95 

MIDWEST COMPUTER PERIPHERALS 
P.O. BOX 437 • WILMETTE, ILLINOIS 60091 

TRS·8Jl 

16K Level II with 
keypad ......... $729.00 

Expansion Interface 
~K ... ... ...... $274.00 

Printers 

Centronics 779 
(freight collect) . . $849.00 

Centronics 737-1 ....$815.00 
IDS 460 . . .. .. ... ..$1219.00 
Okidata Microline 80 with 

tractors ... . .... $709.00 
NEC Spinwriter 5530 

(freight collect) $2579.00 

16K Memory Kits 

Prime NEC 200ns dynamic 
RAM. Comes with complete 
instructions . .. ...... $44.95 

MPI Service 
Manual .. .. ....... $3.00 

MPI Eng ineering 
Manual . ... . . .... $30.00 

lliclvvest ••••••••••••••••••••••••••••••••••••• 
Computer P.o~~ox~:;;:is soo91 

Peripherals ·~ 
ACCEPTED! 

085 
Quantity Description $each Total 

6% Ill. Tax 

TOTAL 

• 
 0 Check enclosed (Min. Order $10.00) 


Bill my 0 Visa 
0 Master Charge 
Acc. No. ___________ Exp. ____ 

0 Please send catalog 

Address ___________________ 

City ___ ________ State ___ Zip___ 

Here's why the MPl/B-51 
is the drive for success: 

• 40 tracks 

• 5 ms track-to-track 

• Auto-eject 

•Hi-Temp stability 

• Fully-closable door 

• Speed constant <1 %% 
• Double density head 

• Optical sensors-no switches 

• 102K per disk 

ADDS MORE POWER 
TO YOUR SYSTEM 

TRS-80'" TANDY CORP. 
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$22.50 + $2.00 shipping and 
handling with check or money 

order. NYS residents add 7% tax. 

SYRACUSE R&D CENTER 
Box 125, DeWitt, NY 13214 

"our 10th year in R&D " V' 358 

OSI (BK) APPLE TRS-80t 

;<, •. - · _ · Computers 

. (;, ~ ' ..,~":,~'::' 
PRESENrs: ~ ' Ma1azlne · 

PROBABILITY HANDICAPPING 
DEVICE 1 - A BASIC PROGRAM FOR: 
HORSE RACE HANDCAPPING! 
This mcrecHble program was wnnen by a professional software 

consultant to TRW Space Systems. This 1s a complex program 

care fully human factored tor easy use. It is a comprehensive 

hOrse racing system tor sponing overlays 1n thoroughbred sprint 

races. Your computer will accurately predict the win probabi lity 

and odds llne tor each horse based on your entries from the rac · 

1ng torm The neXl day overlaid horses can be spotted on the 

track tole board The user's manual contains a complete exptana· 

II-On of overlay belting plus much more useful information The ap· 

pend1x contains a detailed tab run ol a 100 consecutive race 

system workout showing an amazing 50% rol1urn (St. 50 return· 

ed for each $t.00 fla t wager ) Includes many features such as 

error correction. but:Jble sort . line printer oulpul . automat ic 

keyboard debounce. archiving, etc. The manual may be ordered 

separately tor perusal tor $7.95 and credll. 

CHALLENGER lP. 2P, or 4P BK VERSIONS Now Avdabte! 

Phd-1 User's manual and cassette for : 

Apple 11 (16K), TRS-SO Level 11 (16K). Challenger (BK) . . . 29.95 

TRS -80 or APPLE DISK 34. 95 

BRANO NEW FROM SDL: WfN AT THE RACES. This thoroughbred 

handicapping algorithm is based on a currently popular book on 

thoroughbred mulliple regression techniques. Both sprints and 

rou tes. All of the features of PHO· t plus more. This program in· 

corporates the best data entry technique we·ve ever seen 


]CA residents add 6 % sales tax 

32 KTRS·BO or APPLE CASSETIE 34 .95 
32K TRS·BO or APPLE DISK 39.95 
BOOKS: 
Winning at the Races .. . 21 .95 + .75 P&H 
Beating the Races wtth aComputer 14.95 + .75 P&H 

Make checks payable ro JOE COMPUTER OEPT. B V' 193 
22713 Ventura Blvd., Sutte F, Woodland Hills , CA 91364 =
 ~ 
lWiil! .' PHONE ORDERS: 2t3·992·05 t4 

) :NEXT:DATA+ ,205 ,-,206, * ,207 ,/, 208, [, 209, (, 40,), 41 
,.,46,EXP,224,X,88,SGN,215,INT,216,ABS,217,SQR,221 
,RND,222,LOG,223,COS,225,SIN,226,TAN,227,ATN,228,E 
, 6 9 

50 CLS:PRINT:PRINTTAB(25)"GRAPH PLOTTER" : PRINTTAB(24)ST 
RING$(15,62):PRINT:PRINT : PRINT"TYPE THE FUNCTION I 
N TERMS OF X:":PRINT 

60 INPUT" Y=":T:J=l:U="":IFT="" THEN 50 
70 IF MID$(T,J,l)>"/" AND MID$(T,J,l)<":" THENU=U+MID$( 

T,J,l):J=J+l:GOT0100 
80 FOR I=0 T020:IF MID$(T,J,LEN(V(I)))=V(I) THEN U=U+R( 

I):J=J+LEN(V(I)) :GOT0100 ELSE NEXT 
90 PRINT"ILLEGAL REFERENCE: Y="LEFT$(T,J)"?"RIGHT$(T, 

LEN(T)-J):PRINT"RETYPE FUNCTION.":GOT060 
100 IF J<=LEN(T)THEN70 ELSE U="Y"+CHR$(213)+U+":"+CHR$( 

147) :FOR J=l TO LEN(U):POKE L+J-l,ASC(MID$(U,J,l)) 
:NEXT:H=0:GOSUB500:IF H=2 THEN 50 

110 PRINT:INPUT"IS FUNCTION SYMMETRICAL ABOUT X-AXIS (Y 
/N)":S:S=LEFT4(S,l):IF S<>"Y" AND S<>"N" THEN 110 

120 CLS:PRINT:PRINT"LIMITS" : PRINT"======":PRINT : M=0 
130 PRINT"PREVIOUS LIMITS: X="XL"TO"XU CHR$(8)", Y= 

"YL"TO "YU: PRINT@384,""::INPUT" X-AXIS: LOWER 
LIMIT": XL:INPUT" UPPER LIMIT":XU:XS=(XU-XL)/12 
8:PRINT : INPUT"Y-AXIS: LOWER LIMIT" : Q 

140 IFQ="AUTO"THEN150ELSE YL=VAL(Q) :INPUT" UPPER LI 
MIT":YU:YS = (YU-YL)/48:IF XS=0 OR YS=0 THEN PRINT 
" ILLEGAL LIMITS: AXIS LENGTH ZERO.":FOR I=lTO 

900:NEXT:GOT0120ELSE M=l : GOT0190 
150 M=0:X=XL:GOSUB500:YL=Y:YU=Y:FORX=XL+XS TO XU STEP 3 

*XS:GOSUB500:IFY>YU THEN YU=Y ELSE IF Y<YL THEN YL 
= y 

160 NEXT:IF YU<>YL THEN M=l:Y=YU-YL+.04*Y:YL=YL-.04*Y:Y 
S=Y/48 

170 IF S="Y" AND M=l THEN YU=ABS(YU+YL+ABS(Y))/2:YL=-YU 
: YS=YU/24 

180 PRINT@576,CHR$ (30)" Y-AXIS: AUTO LIMITS ="YL" TO 
"YU: Q=STR$ (YL) 

190 AT=l6040:IF W = "P" THEN AT=l5360 
195 PRINT@3,"d-LIMITS:F-FUNCTION:L-NEW LIMITS:N-NEW FUN 

CTION:P-PLOT:#-END PROGRAM" 
200 POKE AT,143:FOR I=l TO 40:W= INKEY$:IF W="" THEN NE 

XT:POKE AT,32:FOR I=l TO 32:W=INKEY$:IF W="" THEN 
NEXT:GOT0200 

210 POKE AT,ASC(W) :FORI=l TO 250:NEXT:IF W="#" THEN 370 
220 IF W "P" THEN 280 
230 IF W "L" THEN 120 
240 IF W "N" THEN 50 
250 IF W "F" THEN PRINT@5,CHR$(30)"Y = "T: :GOT0200 
260 IF W "D" THEN PRINT@5, "LIMITS: X= "XL" TO "XU C 

HR$(8)", Y = "YL" TO "YU::GOTO 200 

270 POKE AT,63:FOR I = 1 TO 300:NEXT:GOT0200 

280 IF M=0 THEN CLS:PRINT:PRINT"ILLEGAL LIMITS: AXIS 


LENGTH ZERO.":FOR I=l TO 900:NEXT:GOT0120 ELSE CLS 
290 A=INT(.5-XL/XS):IF 0 <A AND A<=l27 THEN FOR I=0 TO 4 

7: SET (A, I) : NEXT 
300 A=47 - INT(.5-YL/YS):IF 0<A AND A<=47 THEN FOR I= 

0 TO 127:SET(I,A):NEXT 
310 FOR N=0 TO 127:X=XL + N*XS:H=0:GOSUB500:IF H=l THEN 

340 
320 P=47-INT((Y-YL)/YS+.5):IF P>=0 AND P<=47 THEN SET ( 

N,P) 
330 IF S="Y" THEN P=47-INT(.5-(Y+YL)/YS) : IF P>=0 AND P< 

=47 THEN SET(N,P) 
340 NEXT:GOT0190 
350 IF ERR=2 OR ERR=40 THEN CLS:PRINT" Y= "T:PRINT:P 

Program continues' SEND $2.00 TO PLACE YO UR NAME ON OUR MAILING LIST . 
t TRS-80 rs a regrstered trademark or randy Corporation 
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sets itself, ready to run again. If you use the 
BREAK key at any time, line 500 will be left 
as a data line, containing the expression 
you previously entered. You' ll have to 
restore the line or use GOT0200 to get back 
to the command c ursor. If you choose a let
ter which is not part of the command set, 
the computer will display a query (line 270) 
and return to the set. 

This program is such a joy to use I had to 
include it when considering graph drawing. 
When you finish this series, look back 
on thi s one, and try to unravel it. You'll 
learn a lot about programming and how 
your TRS-80 operates. • 

RINT "ERROR IN FUNCTION . RETYPE CORRECTLY." : FOR I= 
0 TO 2000: NEXT:H=2:RESUME NEXT 

360 H=l:RESUME NEXT 
370 FOR I=L TO L+l0:POKE I ,64 :NEXT: CLS:PRINT "RUN COMPL 

ETE.":END 
500 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

510 RETURN 

Program Listing 13 

~-c::::::Mw~wc::::::MM ~-c::::::MMMM::::::MM 

ADD-ON MEMORY?GETTHE FACTS! 
Japa nese 16K RAM chips have a one-to-ten in 
serv1ce fai lu re ratio to US chips -- from a 1980 
Hewlett Packard Stud y 

Do not buy carelessly speci fi ed c hips or chips of 
unknown manufacture We offer 4116-compatible 
chips from the two top Japanese manufacturers. 
NEC and Fu11tsu, for most popularcomput ers and 
expansion memory boards. 1nclud1ng 

•APPLE "TRS·80 •NEW PET •HEATH H·89 ~ 
·SUPERBRAIN "EXPANDO RAM •m any others 

NEC UPO 416·C 200 NSEC Plastics .. 
.$44 .95/ 1 ~ SPECIAL $39.95/ 16K 

FUJ ITSU 8116E 200 NSEC Ceramics . . 
$51 .95/1~ SPECIAL· $46.95/16K 
·Price at ad copy deadhne W e'l l beat env !eg1t1mate 
price for comparable chips Hi-volume users. dealers. 
or clubs. ask about fur ther quantity d1scou,,ts 

Guaranteed good. Send check or money 0<der 10· 

MINIS & MICROS, INC. 
19754 VICTORY BOULEVARD 
WOODLAN D HILLS, CA 9 136 7 ~ 

(213) 342·4535 ,,... 
98 

NO Shipping Charge 
CA res1denls add 6% sales ta• 

-:-1c::::=:>t* ICIC==:>Cif K-=:::;)tM ICIC==:MH 

Electric Crayon™ 
Pr ogra ms For TRS -ao• Modei I Level I I 

THE RED 8AROt1'5 REVENGE . Providu. 7~ 19\inu tes o f 
1nimated act ion in 1"10de6color. Prog,...,., ,.- equ i res 
)K EC A.AA a nd a t least )2K S80 RAM . Avai l ab l e i n 
one o r two p.lrtS , a s fol lo... s : 

RBR-100 cOMp lete on 3S- trac.i.. f or,..,atted d i s l...:- tte 

(no OOS) for 48..:.. two - disk. s ys te r1 ., ,, , , 518 .00 


RBR -200 l'NO- part on fo rmatted d i s -.ette fo r a 32K 

two-dis'<. syste m • ... ........ . ,., .• . . ... $18 . 00 


RBR-lOTC c CJl"'lpl ete on data cassette ' o r 481( dislo;. 

o r tape (caHette/...,.etfer) syst.e'TI • ......$16 . 00 


RBR-20TC t~·part on data cusette for )21C. d i s ..; 

o r tape syste~ .................... ....$16 .00 


RSR-liC conplete (sl i9htly shor ter ve r s ion) on 

oata cas\ette for 32K t a pe sys tem..•..SlS.SO 


RBR-100 	or RBR-200 recorded on you r 35-tra c o( DOS 
::>a co(up dis\;.ette for one -d isk SyHC'l'J ... Sl S.50 

Sl/S9 DATA RECORD FORMAT INFO. ful I loK of data 
goooi e s. t nclvdes 512 4-p i JC e l c.o lor pattcrns wi th 
hC >i. codes , mode 2-8 r ef r esh A.AM ma ps ... ith al I 1 ine 
s tan add r esses , Sl data reco r d and S9 end code 
forM&t r equi r eme nts, a nd ras t -ac.t io n progranY"ling 
e xa,..,p les . Colo r pa tte r ns, map l imit s , a nd act ion 
e xam p les il ppear on co l o r monitor o r TV. Pr0t"1pt-;. 
a no e x pl a natory deta i Is J ppear on S80 monitor. 
Pr09 r&l"I requires JK EC RM a nd 1 6~ S80 RM. 
Sl/59-C avai l a ble only on d a t ~ casse t te., .• 59.SO 

Al I price s i nclude \hippinq. 
f'l o r ida residents include 4 u l e s t .u .-1i t h o rdu. 

v" l06 Send ~CHECK. or MONE Y ORDER to : 

r.s. 	KALI NOWSKI, 16 N. ALDE R OR., OR.LANDO FL. 32807 
TMTradema rk of Percor.t D.lta ComP'ny, inc. 

• rradeOtJ rk of Tandy Corport1ti on 

SCIENCE MATH STATISTICS 

ASTRONOMY MUSIC FINANCE 


Professionally written TRS-80" Software 

Star Finder $9.00 


Linear System Solver $14.00 

Curve Fitter $12.00 


Grapnics Package $1 0.00 


Many Others. Free Catalog 

Budget Prices Fully Guaranteed 


BENCHMARK COMPUTING SERVICES 
P.O. Box 385. Providence Ut. 84332 

In Europe: 

Micro Gems 32 Buckingham Ave. 


Hucknall Nottingham 

NG 15 SET England 


Master Charge Visa 


"TRS-80 is a trademark of 
Tandy Corporation 

...........................'\ 
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-ti• FOR SOMETHING THAT OPERATES•• \;

! SMOOTHE ON YOUR HARDWARE. :

! TRY OUR SOFTWARE! : ;:
. 	 . ~ 
• 	 • 0 ... . 
-tr 1 Complete Law management package Jt. ~ 

« 2 New Chiropractic M a nagement Sys1em it... 	 . -

~ 

-tl 3 Easy staff operable medical/dental systems. it i

ii 4 . Real Estate/ Property Management for agencies it t 
ii or ind1v1duals. * C. 
: 5. Feature Item.I Comprehensive Inventory Control : 
ii program s for Shaklee, W atk ins, Nature Sunshme it! 6. Outsranding Accounts Receivable-Check : 

i< Register -Accounts Payable System. • 

ii Sens ibly priced Jt-

~~MICROGRAM~~
 
• Integrated Busi ness Sys1ems ,,,.., it

442 

• PO Box 1474, Spokane, WA 99210 •! 1-800-54 7 -5995ext. 1 12 (0 regon)1 -800·452-8847 : 

............................. 
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MEMOREX 
DISKETTES 


fl CARTRIDGES 

fo r your computer or word processor 

BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity. Call free (800) 235· 
4137 for prices and information. 

Ctff PEP Lit£ . Aec C<fGHI Jn.MHOP<lP!TUllJ'.l'f': [ l .. - Kl<d+r f'tt_; 

E : t=tSC- X T + - •:::• ,.,._ Tr.::-·~~; - :z: .-, 1 
<Th• Gr•~hi c Li n • Pr int•r > 

.. 
' ,. 
{;:I-	
, 

·,_ 

6 4 . ;--= . etJ, 96. 1zo. aiw:1 13' CMr•c'm ,., lint . 
TMTCP FI!O fl.IXILll¥'Y Off'A:TU' fOO 

LtUK l ffl ft1tth <t 

V1 tll V1•lr.NII"'"' 
llodt l 8N~ 
Pruur1?11trh et C..oh 
" ochri td IHllO StfO lillt PtiAttt II 
IAt t rhctC..Cl t . 

A'1J.at 
MO.OCI 

m. oo 

fOTfl •:'89 .00 

OUR PRI CE :$710 . 0Q :$730.00 

t ~C1TE . Tl l r ·::. Et ff I r:·c t1f• Hn·- E'Ert I 
( 'FEATC[-. Otl THE [·1·1·- r I I 
L Jt lC PF-·JtnEP . 

AUS AUDIO/ UIDEO SYSTEMS v146 
248S Au t uMnval• Dr. 
S•n 3o••• CA 95 132 

PH . 408-94 6 - 1265 

Off: . ~LU£.. fECtfJ'llll~TlMKnt' l". ' lbcdtltM i• IMo" 
~ 
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SOFTWARE COMPATIBLE 

Reads all Level II BASIC tapes 
Reads all SYSTEM tapes 
Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80* Model I, Level II 
by Tandy, Radio Shack.The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers.The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80~ 

Sold through computer stores. 

· Video output for monitor and TV 
· Optional FASTLOAD at 8000 baud 

Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in
vented to plug into the TRS-80~ Most 
importantly, the Interface Adapter per
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 1A" disks and disk operating systems, 
RS 232, printers, etc. 

' TRS-80 is a registered trademark of Tand\.\ Radio Shack. 

"'422Personal Micro Computers, Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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16 Times 
Normal Speed 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de FASTLOAD connects to the 40 pin 1/0 or 
vices, FASTLOAD uses standard format to the Expansion box. The control program 
cassettes. Therefore, there is no need to does not use computer memory because 
re-record on other media. At 8000 baud, it is in a built-in PROM. Other valuable 
FASTLOAD is faster than disk for short features are keyboard debounce program, 
programs. FASTLOAD reads tapes at the automatic key repeat routine and key
fast-forward speed of the CTR-41 cassette beep via cassette speaker. Price is $188.00 
recorder. The recorder can also be used for FASTLOAD and $95.00 for the modi
for CSAVE at the normal speed. fied CTR-41 recorder. 

..-422 

Personal Micro Computers Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 
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TUTORIAL 

Here are some curses and cures in its honor. 

CLOAD Is Just 
A Five Letter Word 
Dennis Bathory Kitsz 
Roxbury, VT 05669 

CLOAD may not be a four-letter word, 
but it surely provokes some unplea· 

sant thoughts in the minds of many 80 
users. The computer's tape loading rou· 
tines were designed to be slow but sure; us· 
ing a few simple precautions, your inexpen· 
sive CTR, or other portable, can be as reli· 
able as any storage system developed for 
the TRS-80. 

Many fixes have been proposed for the 
seemingly whimsical CLOAD routine, from 
Radio Shack's own XRX modifications to 
such expensive alternatives as the pur

chase of a disk system. For the moment, 
let's discard the latter choice and concen· 
trate on ways by which we tape users can 
optimize our system. 

Audio 

This tape process is a proverbial apples
and-oranges mismatch. Portable tape re
corders are intended to reproduce audio 
signals, and they are undeniably weak for 
this purpose. Only a person with a very tin 
ear would not appreciate the difference be· 
tween the portables and a high qufility tape 
deck, much less the original music. We can 
recognize the harmonies and instrumenta
tion only because we have an acculturated 
understanding of what we believe we are 
hearing. We average, smooth over, forgive. 
In short, our internal computer remembers 
its experiences. 

Photo 1 is an oscilloscope representation 
of a digital signal generated over a short pe· 

One Level 

Zero Level 

Photo 1. CSA VE signal measured before audio processing. Note that change from one-level 
to zero-level is invisible. 
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riod of time-the CSAVE signal. The signal 
moves from zero-level to one-level and back 
again quite crisply, spending virtually no 
time in the questionable zone between zero 
and one. Measured at a point inside the 
machine, the period of transition occurs on 
the order of a few billionths of a second, 
and has no meaning on the audio level. 

Let 's exami ne some of the contributions 
made by the BO's poorly-handled audio elec· 
Ironies. The first is the audio output cir· 
cuitry itself. Photo 2 presents the digital sig· 
nal as it exits the cassette port. The sharp 
edges have been blurred, the first step in 
the long path of signal deterioration. Audio 
" processing" changes the digital one-zero 
pattern to an audio plus-zero-minus signal. 
This is needed because the polarity of audio 
output (and input) in many recorders is not 
standardized, and a simple one-zero would 
come out zero-one. No tape would CLOAD 
correctly. 

An unexpected interreact ion between the 
computer's output wiring and most tape re
corders also produces a low-pitched hum. 
The data signal rides up and down on this 
low frequency hum, and some of the ones 
and zeros come close to being out of 
bounds. Although the 80 contains a f iltering 
system to reduce the quantity of hum that 
reaches the data circuitry, It cannot fully 
overcome Its effects. If you use too high or 
low a volume setting on playback, some of 
the top and bottom level of signal will be out 
of the decipherable range. Fig. 1 is a slightly 
exaggerated sketch of th is effect. 

The most damaging hardware flaw is the 
audio recorder. By the time the digital sig· 
nal passes through the miserable audio 
electronics to the tape head, it has deterior
ated considerably. Furthermore, even the 
best tape contributes its own level of signal 
degradation; Photo 3 portrays the recorded 
data as reproduced on the CTR-41 portable 
cassette player, with the recorder adjusted 



the electric pencil II™
£i for the TRS-80 Mod;iii:' '"Computer 

The Electr ic Pencil is a Charact er Orient ed Word Processing 
System. This means tha t text is ent ered as a continuous str ing 
of chc:racters and is manipulat ed as such. This a l lows the user 
enormous freedom and ease in t he movement and handling of 
t ext. Since li nes are not de lineated, any number of c har
ac t ers, words, lines or paragraphs may be inserted or deleted 
anywhere in the text. The enti ret y of the text shifts and 
opens up or closes as needed in full view of t he user. Car
riage returns as we ll as word hyphenation are not required 
since each line of t ext is formatted automatica lly. 

As text is typed and the end of a screen line is reac hed, a 
par t ially completed word is shift ed to the beginning of the 
fo l lowing line. Whenever text is inserted or deleted, exist ing 
t ext is pushed down or pulled up in a wrap around fashion . 
Everything appears on t he video display screen as it occurs 
t hereby eliminating any guesswork. Text may be reviewed at 
wil I by variable speed or page-at-a- t ime scro lling both in the 
forward and reverse direct ions. By using the search or the 
search and replace function, any str ing of characters may be 
located and/or replaced wi th any ot her string of characters as 
desired. Specific sets of charact ers within encoded strings 
may also be locat ed. 

When text is printed, The Elect ric Penci l automatically 
inserts carr iage ret urns where t hey are needed. Numerous 
combinat ions of Line Lengt h, Page Lengt h, Character Spacing, 
Line Spacing and Page Spacing allow for any form to be 
handled. Right justification gives right- hand margins t hat 
are even. Pages may be numbered as we ll as titled. 

the electric pencil 
- a Prove n Word Processing System 

1he TRSDOS versions of The Electr ic Penci l II a re our best 
ever! Yoo can now type as fast as you like wi thout losing any 
characters. New TRSDOS feat ures include word left, word right, 
word delete, bottom of page numbering as well as extended 
cursor controls for greater user flexibility. BASIC files ma y 
also be writt en and simply edited without addit ional software. 

Our CP/M versions are the same as we have been distribut ing 
for several years and al low the CP/M user to edit CP/M files 
with t he addition of our CONVERT util it y for an addi t ional 
$35.00. CONVERT is not required if only quick and easy word 
processing is required. A keyboard buffer permi ts fast typing 
without character loss. 

CP/M TRSDOS 
Serial Diablo, NEC, Gurne $ 300.00 $ 350.00 
All other print ers , •••. $ 275.00 $ 325.00 

The Electric Pencil I is st il I available for TRS-80 Model 
users. Al t hough not as sophisticated as Electr ic Penci l II, it 
is still an extremely easy to use and powerful word processing 
system. The software has been designed to be used with both 
Level I ( I 6K syst em) and Level 11 models of the TRS-80. Two 
versicns, one for use with cassette, and one for use with disk, 
are avai lable on cassette. The TRS-80 disk version is easily 
trans ferred to disk and is fu lly interact ive wi t h the READ, 
WRITE, DIR, and KILL routines of TRSDOS. 

,,,. 255TRC Cassette • • , • • • • $ I 00.00 
TRD Disk •• • • ••••• $ 150.00 

Features 
TRSDOS or CP/M Compatible * Supports Four Disk 
Drives * Dynamic Print Formatting * Diablo, NEC & 
GUTie Print Packages * Mult i-Column Printing * Print 
Va l ue Chai ning * Page-at-a-time Scr olli ng * 
Bidirectional Multispeed Scroll ing * Subsystem wit h 
Print Value Scoreboard * Automat ic Word & Record 
Nunber Tall y * Globa l Search & Replace* Ful l Margin 
Control * End of Page Control * Non Printing Text 
Commenting * Line & Paragraph Indentation * 
Ce nteri ng * Underlining * Bo ldface 

'TRS3J is a registered trade marl< of Radio Shack, a division of Tandy Corp. • 
m
SS 

MICHAEL SHRAVER SOFTWARE, INC. 
1198 Los Robles Dr. 

Pa lm Springs, CA. 92262 
(7 14) 323- 1400 
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Plus Signal 

Zero 

Minus Signal 

Photo 2. After audio processjng, a plus-minus-zero shape is evident, as well as a softening 
of the crisp digital waveform. This signal was measured at the cassette output jack. 

to optimum playing conditions and high
grade digital tape used. It bears little 
resemblance to the original CSAVEd data 
by this time, and contains hiss and other 
residual garbage. 

The audio electronics have reduced the 
clean, crisp digital elements shown in 
Photo 1 to a noisy, blurred, rounded audio 
waveform. The signal spends so much time 
in the "no person 's land" between zero and 
one that it is well nigh impossible for the 
rigid digital electronics to interpret the sig
nal as valid data. Add tape hiss, system 
noise, speed variations, and a host of elec
tronic interference (including another 
wealth of hum added during playback by 
the computer's wiring difficulties), and 
we're lucky to get a successful CLOAD at 
all. 

Some redemption is provided by the 
TRS-80, however. Photo 4 shows the record
ed waveform after it passes through the fi l
ters and digital shaping circuits inside the 
computer. If the signal has been properly 
detected at all, it will be re-shaped in prepa
ration for the Level II routine which must 
turn it back into a BASIC program. 

Photo 5 shows the unfortunate effect of 
speed variations (tape flutter), produced as 
the computer tries to sync with the incom
ing signal. 

Flaws 

CLOAD can work-but only haphazardly. 
What could make it worse? Here are some 
major flaws and solutions: 

•Head Misalignment: This is probably the 
number one cause of bad loads. If the tape 
head is not aligned vertical ly with respect to 
the tape's recorded signal , a further loss in 
volume and signal clarity will result. The 
CTR-80 has a provision for adjusting the 
playback head; use this feature especially 
when trying to load commercial tapes. If 
you have another type of recorder, get a drill 
and make a hole directly over the head's ad
justing screw, which can be seen when put

be drilled (gently) 118-inch above, and equal
ly as wide as, the letters ERY (in the word 
"battery") on the CTR's face plate. 

For general use with your own data 
tapes, align the head by using high-grade 
commercial audio recordings with plenty of 
cymbals. The audio industry has much bet
ter quality control than the personal com
puter houses, so avoid standardizing with 
anyone's digital tape. Use a small cross
point screwdriver to adjust for the " bright
est" playback sound from at least two dif
ferent audio tapes; cornpromise between 
them if necessary, and keep these tapes as 
your references. Always CSAVE your pro
grams using this alignment, readjusting the 
head as necessary only when loading pro
gram tapes. Don't forget to adjust the head 
back to your references, and re-dub prob
lem tapes, if possible, with the proper align
ment. 
•Speed Variations: This is a secret gremlin 
of bad loads. The signals pass by the 
TRS-80 latching circuits too soon or too 
late; a 5 percent variation can be deadly 
(see also CLOAD below). Have an electron-

Plus Signal 

Zero 

Minus Signal 

ics whiz adjust the speed for you, especially 
if you can detect any pitch difference be
tween the tapes played on your machine 
and on a deck of known accuracy. Don't 
compare with commercial digital tapes; 
again, they may be wrong! 
•Bad Tape: This one is easy. Just listen to 
the tape using music or even computer 
data. Listen for dropouts (momentary loss 
of sound), skew (alternating bright and muf
fled sound), print-through (an echo- partial 
transfer of the signal to previous or subse
quent layers of tape), poor oxide (general 
dullness of sound), and so on. You can't get 
good tape at cheap prices. My friend Danny 
Debug uses top-of-the-line TDK tape for his 
computer (but then I think Danny probably 
listens to data as background music ... ). If 
you're giving away or selling tapes, this is 
doubly important. If it's a marginal load on 
your machine, chances are it won't work at 
all on someone else's. 
•Dirty Head: This cuts both the volume 
and the sharpness with which the signal 
rises and falls. If the cassette player's rub
ber puck is brownish, the head is probably 
dirty. Regularly clean the head and puck 
gently with swabs soaked in rubbing al
cohol (don't use anything stronger), and do 
the erase head too. 
•Starting at 000: Don't be so economical 
that you risk losing programs. Let some 
tape go by before starting to record. The 
first few inches of tape may have a bump 
created by the leader splice, causing drop
out. Even so-called " leaderless" cassettes 
have a short leader attached to the take-up 
hub. 
•Magnetized Head: This isn't a big prob
lem, but heavy computer users may consid
er it. A slightly demagnetized head will 
erase the precious high frequency edge of 
the signal , encouraging a laggard rise in the 
waveform. Take care of it with an inexpen
sive head demagnetizer-but keep it away 
from your tapes! 
• CLOAD: The authors of Level II apparent
ly did not expect such, uh, cheap hardware 
to be employed by Radio Shack for a tape 

ting the machine in play position. It is an Photo 3. The signal produced during playback by a properly adjusted CTR-41 contains 
easy process for the CTR-41; the hole can noise components and residual record bias frequency. 
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Unleash your NEWDOS/80®power into double density! 
Double-Zap is a disk program which zaps NEWDOS/80® for double density operation when used 
in conjunction with the PERCOM DOUBLER@? 
Double-Zap w ill completely zap on a one or two drive diskette, it will run single and double density, 
mix and match. 

After Double-Zap has run, you will get an extra 64,000 + bytes on the original diskette including the 

original programs from NEWDOS/80CR? 

Double-Zap will read any single density TRSDOS~ NEWDOS® or VTOS files and convert them to 

double density. Double-Zap is the ONLY double density conversion for NEWDOS/80®authorized by 

PERCOM DATA to be used with the PERCOM DOUBLER@? Requires 32k RAM . 


Double-Zap - runs double density only - $29.95 

Double-Zap II - runs single & double density - $49.95 


' SLSO-l6t> (t>Ll) :siapJQ auo4d 'LOOSL sexa1 ' UOJllOJJl?J 
'C)AIJQ U11?paqwe4J 6nl L .. . ::>13 C)Jl?MIJOS 

Software Etc ... 1839 Chamberlain Drive, 

Carrol lton, Texas 75007. Phone Orders : (2 14) 492-0515. 


S6"6v$ - AJ!Suap a1qnop 7f/ a18u!s sunJ - 11 dez-a1qnoo 

S6'6Z$ -A1uo AJ!Suap a1qnop sunJ - dez-a1qnoo 


. WVM 'Ii':£ S<JJ!nb<JM @M:nHnoo WO:::>M:ld a4i 4llM pas n aq Ol VlVO \t\IO:J~3d 
Aq pazuo4ine @O"t> SOlA JOj UO!SJa/\um Ai!suap a1qnop AlNO a4i S! dez-a1qnoo ·Ai!suap a1qnop 
oi wa4i iJa/\uo:> pue sa1!J SOlA JO @SOOM:IN @SOOSMl Ai!suap a18u!s Aue peai 111M dez-a1qnoo 

@O'v SOlA WOJj swe180Jd 1eu!8uo 
a 4i 8u1pnpu! ana>jS!P 1eu!8!JO a4i uo saiAq +ooo'v9 eJixa ue ia8 111M noA 'unJ se4 dez-a1qnoo Jalfv 

'4'.)ll?W pue X!W 'Al!SUap 
a1qnop pue a18u!s uni ll!M l! 'waisAs >jS!P a/\pp-OMl e uo o·v SOl/\ dez A1aia1dwm ll!M dez-a1qnoo 
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Fig. 1 Left. Exaggerated depiction of data 
•1• LE VEL~~--J,..~,~J~--------,__~~~-lll..ll--~-Jll..~~---Jl---.--~ pulses "riding" on the hum signal induced .. HUM" 

by ground loops between the TRS-80 and 
"0" LEVEL~~-=--~~====~·!----~-!..c..=..::::-=-=-=-=-=-=.!.!!~~~=======~~~~!!!!t==::::=--:::: the cassette machine. 

system. Thus, this digitally-oriented routine 
expects too much from any low-cost cas
sette system, checking for the one or zero 
bit too soon. Those of you with Level Ill 
BASIC (and some of the new Level II ROMs) 
will notice that tapes load easily without 
added hardware. Excluding such expan
sions to Level II, however, there's nothing 
you can do about this problem, except per
haps experiment with a tape player whose 
speed can be easily adjusted. Dictating 
recorders often have this feature. 

The foremost cure for the wealthy are the 
disk or Stringy-Floppy systems, which 
avoid the need for cassettes in most cases. 
Nevertheless, you still have to buy some 
tape-only commercial software from time to 
time, so CLOAD improvement can remain 
important. If you are cassette-bound for the 
foreseeable future, devices such as the 
Data Dubber (sold by The Peripheral Peo
ple), or E-Z Loader can successfully take the 
signal from the tape, clear out the hum and 
some noise, and carefully reshape the 
waveform into a digitally-digestible format 
for the 80. These add-ons can accept some 
wide variations in input, and still work suc
cessfully. 

A product called Fastload, marketed by 
Personal Computer Products, is a modifica
tion to the cassette recorder, combined 
with a small amount of resident software. 
This creates a true digital recording pro-' 
cess. It is quite reliable, and considerably 
faster than CLOAD. It is also fairly expen
sive. 

There is also Radio Shack's XRX modifi
cation, in its various forms already an infa
mous cure, and one which can provide you 
with some mighty headaches. It's what is 
called a synchronous device, meaning it is 
pre-set to operate only at standard CLOAD 
speed. Forget about high-speed loaders, 
speed-increase modifications, and other 
improvements on the built-in, snail's-paced 
500-baud cassette data rate. The XRX mod 
opens a window every 1/1000 of a second to 
check the signal, then shuts it tight before 
the noise and garbage gremlins can leap 
through and seriously affect the result. It 
works fine, superbly in fact, at 500 baud. Un
fortunately, excellent software such as ABS 
Systems' remarkable 2250-baud B-17 loader 
was nearly destroyed by the introduction of 
the XRX mod. A talented staff at ABS clever
ly got around the problem, but it's too bad 
that it was necessary in the first place. XRX 
also means that higher speed modifica
tions to the CPU clock will not allow the cas
sette load to work at all. 

A temporary bypass of XRX is possible if 
you want to dive into your TRS-80 (readers 
of my articles are well aware of a predilec
tion for such activity). Open the machine 
and find the mod. It is an inch-square board 
mounted with tape, usually to the foil side 
of the main circuit board. Fol low the wires 

118 • 80 Microcomputing, January 1981 

(REMOVED FROM 

SI DE 

-JUMPER CONNECTION 
(RESTORES PRE-MOD 
CONDITIONS) 

BOTTOM OF SWITCH -

TO XRX BOARD 
LEFT SIDE OF CUT TRACE) 

TO LEFT 
OF CUT TRACE 

TO RIGHT SIDE 
OF CUT TRACE 

TO XRX BOARD (REMOVED FROM 
RIGHT SIDE OF CUT TRACE) 

Fig. 2. Connections to temporarily bypass the XRX modification for use with high- or low
speed data 110. 

One Level 

Not One Level 

Photo 4. After filtering and re-shaping, the signal regains a digital appearance. The signal 
shown is inverted after initial processing. 

the right side of the main board until you lo
cate a trace which has been cut through, 
with a wire from the XRX board soldered to 
each side. Remove those two wires, remem
bering their locations, and solder a new pair 
of wires to the traces (use wire-wrap wire). 
Obtain a miniature double-pole, double
throw switch from your local Radio Shack, 
affix it to a convenient location, and attach 
the wires as shown in Fig. 2. In one position, 
XRX is active. In the other, it is out of the cir
cuit, and special loaders and high-speed (or 
low-speed, if you are using the Mumford 
Microsystems SK board) modifications will 
function perfectly. • 

Photo 5. Speed fluctuations drive the sync
ing process to its limit. This signal was mea
sured at the same point as in Photo 4. 



Access Unlimited's own economy mini
disk systems store more data, are more 
reliable. Data access times are fastest 
possible with your Expansion Interface. 
Heavy duty power supplies run cooler, 
last longer. Low noise three-wire ac pow
er cord is safer. Enclosures are finished in 
compatible silver enamel. 

AFD-100r (40-track, 102 Kbytes). . $315.00 

Mention our DOUBLE DISCOUNT NUMBER when you 
order and save $20.00 on your AFD-100! 

Percom Mini-disk Systems 
TFD-100™ (40-track, 102 Kbytes/side) . .... $349.95 
TFD-200™ (77-track, 197 Kbytes) . .. $634.95 
Prices include Percom upgrade PATCHPAK™ 

This PC board p lug-in adapter for 
the TRS-80· virtually eliminates 
data read errors (CRC error 
Track locked out I) which occur on 
high density inner disk tracks, a 
problem that has p lagued TRS 
80• systems. The Percom Data 

Separator•M is installed in the Ex pans ion Interface 
without mod ifying the host system. Caution: Open
ing the TRS-80· Expansion Interface may void the 
limited 90-day warranty : $29.95. 

An advanced easy-to-use disk operating system that 

works with Level II BASIC commands. Resides in only 

7-Kbyte of memory. May be extended indefinitely with 

disk-resident utilities. Supplied on 5" disk with exam

ple programs: $29.95 with instructions. 


CIRCLE J Software 

Two extremely useful utilities for Percom's OS-80™ 

DOS: 


1. Machine Language Save/Load Utility. On 5" disk 
with bonus patch program that allows RS Renum
ber Utility to run under OS-80™. $14.95, with in
structions. 
2. VARKEEP - Adds NAME SAVE and NAME 
KEEP commands to OS-80™. Use one set of com
mon data with two or more BASIC programs. Also 
runs under Radio Shack DOS. On 5" disk, with 
instructions: $14.95. 

ZSOZAP 
Super fast machine language disk modification utility. 
Read, Write, Display, and Modify sectors; remove 
passwords; apply patches, fixes; make backups and 
much more. On 5" disk with instructions: $29.95. 

Ask about Scott Adams' Adventure games! 

100% machine language word processor ... 
SPECIAL DELIVERY (From Software Etc.) 
Use MAILFORM to create name and address lists; EX
TRACT to find names by ZIP, address, gender, age, etc.; 
SORT to sort an entire list on any field in seconds. Print 
personalized letters written with either the Electric Pencil;t 
or Scripsit" using MAILRITE. Prints labels from Mailfile cre
ated under MAILFORM. Runs under Percom's OS-80™, 
Radio Shack's TRSDos·. $125 (disk). 

Inexpensive Color Graphics: 
the Percom Electric CrayonT" 
Spectacular multicolor graphics, sharp 2 
color alphanumerics with your TRS-80' , a 
color tv and the Percom Electric Crayon™. 
Up to eightcolors. Resolution w ith full display 
memory (6 Kbytes) is 256 X 192 p icture ele
ments. Microprocessor controlled the Elec
tric Crayon•M is not only a full color graphics system but also a 
complete, self-contained control computer with a dual b id irec tional 
parallel 1/0 port - provision for second dual port. Interface the 
TRS-80' via your Expansion Interface or Printer Cable Adapter. Sup
plied with 1 Kbyte display RAM, EGOS™ operating system and 
comprehensive users manual with example programs. $249.95. 
Optional TRS-80• interconnecting cab le: $24.95. 

Percom's Speak-2-Me-2™ ---· Give your TRS-80* the gift of speech 
Texas Instruments' Speak & Spell" is the voice of 

your TRS-80' computer with this clever interface 
module manufactured by Percom. Your own 
Level II BASIC programs announce. com

mand, implore with sentences and expres
sions formed from Speak & Speirs· voca
bulary. The Speak-2-Me-2™ PC module 

installs in the battery compartment of your 
Speak & Spell " . Power is supplied from an 

ordinary ca lculator power pak. Comes with in
terconnecting cab le (for TRS-80• El or Printer 

Cable Adapter), operating software and users 
manual: $69.95. (Speak & Spell· not included.) 

the DOUBLER™ 
Percom's new plug-in adapter for your Expansion Interface 
stores almost twice the data on a diskette track as a single
density system. You can store up to lour times more data 
depending on the type of d rive - on one side of a d iskette 
than you can store using a standard Model I mini-disk drive. 
Other features: Reads, writes and formals either single or 
double density minidiskettes. • Runs TRSDOS'. NEWDOS 
+. Percom OS-80™ or other single density software without 
changing either software or hardware Switch to double
density when conven ient • Includes DBLDOS™ a 
TRSDOS' compatible double-density operat ing system. • 
Includes on card. high.performance data separator c ircuit. • Installs without 
rewiring or trace cutting. • Introductory price. including DBLDOS and format 
conversion utility, only $219.95. Mention our DOUBLE DISCOUNT NUMBER 
when you order and save $20.00 on your DOUBLER' 

DOUBLE-ZAP - Modifies NEWDOS 80 + for double-density operation using 
the Percom DOUBLER. Permits simultaneous single- or double-density opera
tion. From Sottware Etc. and C irc le J Software. On minid iskette. $49.95 

Use your credit card and save! 
VISA and MasterCard charges are not 
deposited until the day your order is 
shipped. 

Disk System Interconnecting Cables 
Improvement over RS cable design places drive 0. which includes 
the cable termination, at the end of the cable to eliminate the reflected 
noise of an unterminated cable. Better data integrity. Prices: 

Two-Drive Cable . . $24.95 
Four-Drive Cable . 34.95 

Power Line Filter 
115/250 V, 50-400 Hz. Instructions included for easy installation in 
standard mini-box chassis: $19.95 

Mlnldlskettes 
10 Disks in a convenient plastic organizer box . .. $34.90 
Single Disk 3.49 

Disk Drive ID Tabs 
1" x 1-'!.'' self-adhering plastic drive identification tabs. Compatible 
silver with engraved black drive number. Two tabs (Nos. 0, 1 ): $2.50; 
three tabs (Nos. 0, 1, 2) $3.25; four tabs (O, 1, 2, 3): $4.50. 

H-toOfder 

Order by calling Access Unlimited toll-free on 1-800-527-4196t. 


~c~~~.~sp~1~0b~~c~f~~er·~~:Zk.~~11~!t~~g~~~~:~:!~~~(jl~ ACCESS UNLIMITED1

DOUBLE DISCOUNT 
orders w1m 25% deposit. Sorry. we cannot acceot petsonal check.s We pay s~ppng 
and insurance charges on ord~s over $1,000 00 Add approx+mate insurance and NUMBER: 
shipping charges tor undef $ 1.QOO_OQ_ II 1n doubt aboul these charges. ask when you 
call1n ywrordef. Texas residents include 5%sales1ax M1n1mumorder· $2000 Allow 2 315 N. Shiloh. Ste. 01. Garland, TX 75042 
to 4 weei<s '"' dehve<y. tTexas residents call (21 4) 494·0206 80M110 (2 14) 494-0206 
ALL PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE ANDALL OFFERS 
SUBJECT TO WITHDRAWALWITHOUT NOTICE 
t trademark of Apparat Corporation. TM trademark of Percom Data Company.. Jnc. .. trademark of Texas Instruments Corporation 

T trademark ofAccessUnlimited Company. • RADIO SHACK and TAS·80 are trademarks of Tandy Corpdration :t t rademark of Michael Shrayer Software, Inc 
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APPLICATION 

You can gauge the value ofyour precious metals cache with this program. 

After the Goldrush 


Goldbugs gather 'round. Those of you who'd calculate the current values of 
your holdings of precious metals, hasten to your TRS-BOs and load this 

program! Tarry not in your journey to the scales carrying your forks of silver 
and chains of gold. Rescue baubles long forgotten in the depths of jewelry 

boxes and feast your greedy eyes on the riches you've gathered. 

Jerry Frost 
3398 Sir Henry St. 
East Point, GA 30344 

Many of you will say, " But I don't have 
bags of silver or gold chains. " You 

may surprise yourself when you find that 
Uncle Walter's Masonic ring or Grandpa's 
pocket watch has more than sentimental 
value. A close examination of silver coins 
left in your bureau, baby cups and cufflinks 
will tell if they are sterling, or 14K or 18K 
gold. 

The accompanying program .will store 
your inventory of gold and silver and pro
duce an up to the minute account ot these 
holdings compared to the daily spot prices 
in any of the world's precious metal mar
kets-New York, London, Paris, Zurich, 
Hong Kong. 

The market analysis section of the pro
gram will tell, at a glance, the percentage of 
gain or loss on your holdings, as gold and 
silver continue to climb. 

Tipping the Scales 

The first thing to do is to determine, as 
accurately as possible, the actual pure gold 
or silver content of that class ring or sterling 
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teapot. Obviously, weighing them with a 
bathroom scale won 't do unless, of course, 
you possess a hundred pounds or so of 
these precious metals. 

The best solution is to use a jeweler's 
scale. 

Since most of us don't have one you'll 
want to visit your local jeweler and, for a 
fee, have your cache weighed. If you have a 
postage scale at the office, you'll get a fairly 
accurate measurement in avoirdupois 
ounces. 

Precious metals are currently weighed in 
troy ounces in the United States and Cana
da as a standard ot measurement. 

Simply multiply avoirdupois ounces by 
.9114583 to obtain the equivalent troy 
weight. For example, weigh a sterling silver 
spoon on a standard scale and observe a 
weight of 1.5 avoirdupois ounces. Multiply
ing 1.5 by .9114583 gives you a troy ounce 
weight of 1.367 ounces. 

This is only a gross weight, not the actual 
pure silver content. All sterling silver has 
non-precLous metals added to it as harden
ers. Fineness, therefore, is defined as being 
that part of the metal alloy containing pure 
gold or silver. Sterling silver has 925 parts 
silver in 1000 parts alloy. You must now find 

the pure silver weight of the sterling spoon: 
Multiply .925 by the gross weight ot 1.367 
troy ounces. Th is yields 1.264 troy ounces 
of pure silve~. expressed in what's called 
"1000 fine." 

Pure gold is considered to be 24 karats. 
The relation of fineness to karats is also 
proportional. A 14K gold ring, for example, 
contains 583.3 parts gold in 1000 parts ot al
loy. An 18K ring would contain 750 parts 
gold in 1000 parts of alloy. Weigh the ring or 
any other gold item, then convert it to troy 
ounces and multiply by its finen~s~. Table 1 
shows the conversion of karats t? fineness. 
A warning: Do not weigh different karat 

items together; combine all 14K jewelry, all 
18K, etc. and weigh them separately. 

A magnifying glass will help you see the 
karat stamp on jewelry. Beware of any gold 
item stamped G.P. or G.F. This means the 
piece of jewelry is gold plated or filled. It is 
not a solid gold alloy. So, don't waste your 
time weighing these items. 

Fineness 

Both United States and foreign gold and· 
silver coins contain various amounts of 
fineness. Table 2 lists the most common in
trinsic domestic and foreign gold coins with 



their pure troy ounce content. Multiply this 
weight by the number of coins you have. 

U.S. silver coins minted through 1964 
contain 90 percent silver. Clad fifty-cent 
pieces minted from 1965 through 1970 con
tain 40 percen) silver. Coin dealers and 
precious metal buyers consider that a 
$1000 face value bag of circulated United 
States coins minted through 1964 contain 
about 720 troy ounces of silver, wh ile a 
$1000 face value bag of circulated Kennedy 
silver clad half dollars minted from 1965 
though 1970 contain about 295 troy ounces. 

All United States coins (other than some 
proof sets minted for collectors) minted 
after 1970 are nothing more t han copper 
clad coins with no si lver content whatso
ever! 

Foreign coins are another source of sil
ver. Some countries even stamp the purity 
and weight right on the coin. If you aren 't 
sure, a trip to a local coin dealer or libary 
wi ll tell if there is t reasure in that hoard. An 
excellent coin catalog, Standard Catalog of 
World Coins is published by Krause Pub
lishers, Iola, Wisconsin. You' ll find a refer
ence to your coin and its si lver content in 
this catalog. 

Inventory Program 

Once the grou ndwork has been laid and 
al l of your gold and silver ho ldings accu
rately measured, converted to troy ounces 
and their fineness determined, you're ready 
to enter inventory data statements in a pro
gram. 

The program lists the following informa
tion: description, quantity, pure troy weight 
(in ounces) and original cost (or close esti
mate). Refer to Table 3 for examples and 
proper format. Make sure that the last state
ment in the inventory of precious metals 
data line always terminates with END. 

The computer will have to determine 
whether your data is of gold or si lver. To de 
th is, precede the description and spot price 
dates with the marker# for gold and * for sil
ver. Therefore lines 20010 and 30010 refer to 
gold, while lines 20020, 20030 and 30020 re
fer to silver. The marker will be stripped for 
all CRT displays and printouts. 

Referring to line 20030, notice that if you 
include sterling knives they are listed sepa
rately from other silverware. This is be
cause knife handles are usually hol low and 
filled with wax. The blade is often made of 
stainless steel. A good rule of thumb is to 
weight the knife and take two/fifths of the 
total weight as sterling content. 

The quantity number 1 in line 20010 
means that you gathered your 14 karat gold 
jewelry as a group, weighed it and came up 
with 1.75 tota l troy ounces. The eight knives 
in line 20030 were weighed separately, givi
ing a weight of 1.20 troy ounces. The pro
gram takes the quantity eight and multi
plies it by 1.20 for a total weight of 9.6 troy 
ounces. This is for the convenience of those 
who wish to list their gold and si lver items 
separately. 

Lines 30010 and 30020 keep tab on the 
daily market closing price. You can consult 
the business sections of most newspapers 
to obtain this data. Line 30010 shows, for 
example, that on January 21, 1980 gold 
closed at $850 an ounce, while line 30020 
shows that on the same day, silver closed at 
$50 an ounce. 

You can enter new data daily, weekly or 
monthly to keep up with the fluctuating bul
lion market, as compared to the latest spot 
metals price. Always terminate the last 
closing dates and spot prices line with END. 

The program needs no explanation. The 
input commands are self-prompt ing. If you 
require hard copy (recommended) just 
change PRINTs to LPRINTs. Better yet, if 
you 're using a disk system with NEWDOS 
(also recommended), simply hit the JKL 
keys simultaneously and you'll get a hard 
copy of the screen displays. If you require 
larger arrays, increase at line 800. 

After creat ing your data statements, 
selecting menu item 4 will automatically re
SAVE the program (METALS/BAS) and data 
to disk. A sequential or random file method 
could be used, but I feel the method or re
SAVING is adequate for this data -manage
ment without increasing the size and com
plexity of the program. Cassette users must 
change the SAVE "METALS/BAS " to 
CSAVE " METAL" in line 2200. It is good 
pract ice to keep a separate copy of your 
program in case of 1/0 errors. 

Other Metals 

You can incorporate other precious met
als, platinum, for example, in the program. 
You may also want to keep track of the price 
of copper. That lowly penny in your pocket 
may someday be worth more for its intrinsic 
value than for its monetary value! 

To include these or other metals in the 
program, first create addit ional menu lines 
between lines 1200 and 1500. Then edit 
lines 2900 and 4900, inserting new markers 
denoting the new metals. Any uppercase 
symbols such as% and! will do. You'll have 

to add IF statements between lines 1900 
and 2200. Edit line 2300. Be sure to precede 
all data lines with the new marker(s). 

After the program is run, the f irst display 
produces an itemized inventory of your pre
cious metal holdings. The MKT. VALUE 

24 karats = 1000 fine 20 karats=833.3 fine 
23 karats=958.3 fine 18 karats = 750. fine 
22 karats= 916.6 fine 16 karats= 666. 7 fine 
21.6 karats = 900.0 fine 14 karats= 583.3 fine 
21 krats = 875.00 fine 1 karat =041 .7 fine 

Table 1 

U.S. $20 gold piece .9675 
$10 gold piece 4838 
$5 gold piece 2419 
$2.50 gold piece .1209 
$1 .00 gold piece .Q483 

Table 2 

Russia 10 Rubles .2489 
Columbia 5 Pesos .2354 
England 1 Pound .2354 
Hungary 100 Koronas .9802 
S. Africa Krugerrand 1.0000 
Austria 100 Koronas .9802 

20 Koronas .1960 
10 Koronas .0980 
4 Ducats .4430 
1 Ducat .1107 

Mexico 50 Pesos 1.2057 
20 Pesos .4823 
10 Pesos .241 1 
5 Pesos .1205 
2112 Pesos .0603 
2 Pesos .482 

France 20 Francs .1867 
Holland 10 Guilders .1947 
Belgium 20 Francs 1867 
Italy 20 Lire .1867 
Switzerland 20 Francs .1867 

Table2A 

REM ' INVENTORY OF PRECIOUS METALS · 
20010 DATA #14K JEWELRY, 1, 1.75. 250 
20020 DATA ' STERLING SILVER, 1, 120, 680 
20030 DATA ' STERLING KNIVES, 8, 1.20, 75 
20040 DATA END 

Table 3 

REM ' CLOSING DATES & SPOT PRICES ' 
30010 DATA #01/21/80, 850 
30020 DATA ' 01/21/80, 50 
30030 DATA END 

Table 3A 
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(market value) column tells, at a glance, its 
current value. The COST column refers to 
your original investment. The CHANGE col
umn gives the percentage of difference be
tween the current market value and the ini
tial cost. The automatic scrolling feature of 
the program allows you to pause between 
displays. 

The next display contains the current to
ta l dollar value of your investment, com
pared to the original value. These holdings 
are represented in pure 1000 fine troy 
ounces. 

The final display is an up to the minute 
market analysis showing past closing 
dates and c losing spot prices, and the per
centage of change from the current spot 
price of the metal in question. 

This analysis allows you to keep up with 
the volatile act ivity in the precious metals 
exchange and to record its history. The au
tomatic scrolling pauses between these 
displays. 

Another addition to the program will help 
determine the pure troy ounce content of 
your holdings. Although troy ounces are 
used, you may refer to Table 4 and convert 
most common weights to troy ounces. 
United States silver co ins don't have to be 
weighed because the program will do it for 
you. Enter the face value and its percentage 
(90 percent or 40 percent) of silver. 

Now delete the example data lines, 20010 
through 30090, and add your own. Run the 
program and see how " loaded" you are. • 

1 troy ounce : 31.1033 grams 
1 troy ounce = 480 grains 
1 troy ounce : 20 pennyweight (DWT) 
12 troy ounces : 1 pound troy 
14.5833 troy ounces =1 pound avoirdu(>ois 
0.9114 troy ounces =ounce avoirdupois 
32.15 troy ounces : 1 kilogram 
1 gram : 5.3 karats (roman) 
1 gram : 15.432 grains 
1 gram : 0.643 pennyweight (DWT) 
1.5552 grams : 1 pennyweight (DWT) 
1,000 grams : 1 kilogram 
28.3495 grams : 1 ounce avoirdupois 
24 grains : 1 pennyweight (DWT) 
5.760 grains : 1 pound troy 
15,432 grains : 1 kilogram 
437.5 grains =1 ounce avoi rdupois 
7.000 grains : 1 pound avoirdupois 
1 grain : 0.0648 grams 
240 pennyweight (DWT) : 1 pound troy 
643.01 pennyweigh1 (DWT) : 1 ki logram 
18.2291 pennyweight : ounce avoirdupois 
291 .666 pennyweight (DWT) : 1 pound avoirdupois 
1 kilogram : 2.68 pounds troy 
1 kilogram : 35.274 ounces avoirdupois 
1 kilogram : 2.2046 pounds avoirdupois 

Table 4 
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700 CLEAR1000 
800 DIM M$(50),Q(50) , F(50) 
900 CLS 
1000 	PRINT:PRINT:PRINT : PRINTTAB(25) " * MENU * 
1100 	PRINT :PRINT 
1200 	PRINTTAB(l5)"1 - GOLD MARKET ANALYSIS" 
1 30 0 	 PRINTTAB(l5) " 2 - SILVER MARKET ANALYSIS" 
1 400 	 PRINTTAB(l5) "3 - TROY OUNCE WEIGHT CALCULATION " 
1500 	PRINTTAB(l5) "4 - WRITE NEW DATA STATEMENTS TO DISK 

" 
1600 N$=INKEY$:IFN$= "" GOT01600 
1700 N=VAL(N$) 
1 800 CLS 
1 900 IF N=lTHENGS$= "GOLD " 
2000 IF N=2THENGS$= "SILVER" 
21 00 IF N=3THEN7200 
2200 IF N=4 THEN PRINT@590 ,"";: INPUT "HIT <ENTER> TO SAV 

E NEW DATA ";X $ : PRINT@580 ," NOW RE-WRITING PROGRAM A 
ND ADDING NEW DATA TO DISK":SAVE"METALS/BAS " :RUN 

2300 	 IFN< l ORN>3THEN900 
2400 	PRINTTAB(25)GS$ ;" ANALYSIS " 
2500 	PRINTTAB(20)STRING$(23 , 131) 
2600 	 PRINT :PRINT 
2700 PRINT " <ENTER> current spot * "; GS$ ;:INPUT " * price 

per troy ounce "; P 
2800 PRINT 
2900 IFN=lTHENR$= "*" ELSE IFN=2THENR$= " #": REM* SET DATA 

MARKER * 
3000 	 INPUT" <ENTER > TODAY ' S DATE (MM/DD/YY) ";D$ 
3100 	FORX=l T050 
3200 	READ M$(X) 
3300 	 IF M$(X)= "END "THENX=X-l: Z=X : GOT03700 
3400 	READ Q(X) ,F(X) , C(X) 
3500 	 IFLEFT$(M$(X) , l) =R$THENX=X- l : REM * READ DATA MARK 

ER * 
3600 	NEXTX 
3700 FORX=lTOZ:MV(X)=P*F(X)*Q(X) : MV=MV+MV(X) : C=C+C(X) : Q 

=Q+Q(X ) : F=F+F(X) *Q(X) 
3800 NEXTX 
3900 CLS 
4000 GOSUB 6300 : GOT04100 
4100 FORX=l TOZ 
4200 PRINTUS ING"###";Q(X);:PRI NTTAB(6)RIGHT$(M$( X) ,LEN( 

M$ (X) ) -1 ) ; : PRINTTAB ( 3 1 ) US ING " ## , ###.## "; MV (X) ; : PRI 
NTTAB(42)USING " ##,###.## "; C(X) ;: PRINTTAB(54)USING" 
+#### . # " ;((MV(X)-C(X)) / C(X)*l00); : PRINT " %" 

4300 	 ZZ =ZZ+l :IFZZ=l0THENZZ =0 : PRINTSTRING$(63 , 45):GOSUB6 
200:IFX=ZGOT04700ELSEGOSUB6300 

4400 NEXT 
45 00 GOSUB6200 
4600 PRINTSTRING$(8 , 32) :PR I NTSTRING$(63 ,45) 
4700 PRINTTAB ( 8) "current l·larket Value = $";: PRINTUSING " 

## I # ## • ## " ; MV 
4800 PRINTTAB(9)"0riginal INVESTMENT= $ ";: PRINTUSI NG"# 

# , ### . ## " ;C 
4900 IFN=lTHENR$= " *"ELSEIFN=2THENR$= " # ": REM * SET DATA 

MARKER * 
500 0 PRINT:PRINTTAB(l0) "REPRESENTING ";: PRINTUSING " ### . 

## "; F ;: PRINT " Troy ounces of 1 000 fine " ;GS$ 
5100 PRINTSTRING$ (63 , 45) 
5200 GOSUB6200 :GOSUB7000:ZZ =0 : GOT05300 
5300 FORX= lT050 : READD$ (X) 
5400 I FD$(X)= " END "THENZ=X : GOT05800 
5500 READSP(X) 
5600 IFLEFT$(D$(X) , l)=R$THENX=X- l : REM * READ DATA MARK 

ER * 
5700 NEXTX 
5800 Z=Z-l : FORX=lTOZ:PRINTRIGHT$( D$(X) ,LEN(D$( X))-l) ,: P 

RI NTUSING"# , ### . ## "; SP(X) ;: PRINT,US ING "+ll#.## "; (( 
P-SP(X)) /SP(X)*l00);:PRINT " %" 

5900 ZZ=ZZ+l: IFZZ=l0 THENPRINTSTRING$(63 , 45) : ZZ =0: GOSUB6 
200 :IFX=ZGOT06100 

6000 NEXTX 
6100 PRINT@980 ," PRESS <ENTER> RETURN TO MENU ";:LINEINPU 

TA$ : RUN 
6200 PRINT@980 ,"PRESS <ENTER> TO CONTINUE";: LINEINPUTA$ 

:CLS:RETURN 



More power to you. 

Disk drives, hardware and software- now more affordable and more available! 

NEWPRODUCTANNOUNCEMEN~ 
NEW MODEL Ill WITH DISK DRIVES! 

TRS-80'" Model Ill with dual MPI 891 80
track disk drlves-704K of reliable disk 

storage on only two drives! 

This system features: 


• 	Two MPI 691double-density80 track 
drives 

• 48K RAM, double-density Newdos 80 
• 3 millisecond access time 
• Includes A.M. Electronics' controller 

board and MAKE80~ program 
• Complete, ready-to-run 

Special Introductory Price .. . . . .. $2295 


The Ultimate Small Business Computer: 

TRS-80'" Model Ill with four dual-headed 

MPI 892 80-track disk drives! 

This system features: 


• Four proven MPI drives 
• 48K RAM, double-density Newdos 80 
• 3 millisecond access time 
• 2.8 Megabytes reliable disk storage 
• 	 Includes A.M. Electronics' MAKE80© 

program and controller board 
• Complete. ready-to-run 

Special Introductory Price .. . .... $3795 

TRS-80'" Model Ill with four dual-headed 
MPI 852 40-track disk drives 
(with same features as above) 

Special Introductory Price .. . . . .. $3495 

The choice Is yours 
Whether you need professional-looking 
cases and power supplies, complete disk 
drive packages or powerful, user-tested 
software, call A.M. Electronics. We 
manufacture and sell a complete line of 
affordable, high-quality and readily
availab/e disk dnve components and 
software to expand the capabilities of 
your TRS-80'" system . 

Attention dealers, OEM's & distributors 
Call us for details on our attractive pricing . 

.,,. Reader Service-see page 242 

COMPLETE DISK DRIVE PACKAGES 

FROM$3251 


511.-lnch drives 
40-track MPI 51 w/ case, power supply 
and extender cable ............. $325 
SQ-track MP 91 w/ case, power supply 
and extender cable ............. $560 
Special Offer! 8-lnch drives 
for Model I or II 
Single Siemens drive with case and 
power supply . .. .... . . ......... $695 
New! 
Dual Siemens drives with dual case 
and power supply ............. $1240 

CASES AND POWER SUPPLIES 

5''2-lnch enclosures 
Single drive unit case and power 
supply ............. .. ....... . .. $85 
Dual drive unit case and power 
supply ... . ......... . .......... $120 

(Extender cables are $15 each extra) 

8-lnch enclosures 
Single drive unit case and power 
supply . .. ... ... . . . .. .. .. ... .. . $150 
Dual drive unit case and power 
supply . ..... ... ... . .. ... ... . . . $250 

TRS-80'" SOFTWARE PACKAGES 

A.M. ELECTRONICS, INC. 
3366 Washtenaw Ave. 


Ann Arbor, Michigan 48104 

(313) 973-2312 


Visit our retail showroom for a "hands-on" 
look at ourTRS-80'" hardware and software 

SUPER UTILITY, by Kim Watt . 
Stand-alone 24K machine language 
program for disk includes: 

ZAP UTILITY 
• Read/ modify data regardless of disk 

protection• One-step track-to
track/ sector to sector• Dual cursors; 
ASCII and Hex. Modify in Hex, 
Decimal or ASCII • Display disk 
sectors, display file sectors, copy disk 
sectors, compare disk sectors, 
display/ modify main memory, search 
memory or disk for specified string and 
return location 

PURGE UTILITY 
• Kill files by file spec or category• Zero 

out unused directories or sectors 
• 	 Compute passwords, change disk's 

name, date, passwords, protection 
levels • Directory routine indicates all 
active and inactive files , their location 
in directory and status of granules 

DISK COPY UTILITY 
• 	Copy any TRS-80'" readable disk, 


regardless of protection 

TAPE COPY UTILITY 
• 	Copy any TRS-80'" readable tape, 


regardless of protection or baud rate 

DISK REPAIR UTILITY 
• 	Automatically repair damaged HIT, 

GATor BOOT sectors• Directory 
check advises of errors• Automatic 
recovery of killed files• Shows active 
and inactive files, and their location on 
the disk 

MEMORY UTILITY 
• Move memory• Jump to 

memory• Test memory• Compare 
memory• Input or output any byte to 
any port• Zero memory• Exchange 
memory • Edit memory • Load memory 

SUPER UTILITY is now available for 
$49.95, plus $2.50 shipping and handling! 

' "TRS-80 1s a trademark of Tandy C orp. 
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• SICH :z 

OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME &MONEY?? 

RANDOM ACCESS PAYROLL 
•NO Complicated Init ialization 
•EDIT & LIST 

e QUARTERLY Reports 

•PROGRAM Loads In Less than 30 sec. 

PAY ANY EMPLOYEE ANYTIME 
• SALARIED OR HOU ALY 
• COMPLETE Including EiC 
e PAINTS on NEBS9020 CHECKS 
e NO SPECIAL PAYROLL CHECKS 
•SPECIAL HOURS-SPECIAL PAY 
•TWO SAVINGS-INCLUDING RIA 
•STATE TAX- WOAKMENS COMP. 
e CLASSED BY Occupation or Dept. 
• PAYSTUB Shows Year-to-date 
•No Filenames- All Automatic 

SEND YOUR STATE TAX SCHEDULE 
• We'll Customize for your State Tax 

WRITIEN IN BASIC FOR 
COMPLETE CONTROL 

Documentat ion & Disk $55.00 
Documentation only $10.00· 

credit to purchase 
MASS ADD 5% or Exempt number 

Requires: 
Min. 32K·1 Drive-Printer=50 EMP 

48K-2 Drives-Printer = 100 + 
TEL. 7 AM - 9:30 PM EASTERN 

(617)-359-2364/6370 

MEDFIELD .,.. 421 

COMPUTER SOFTWARE 
39 GREEN ST., MEDFIELD, MA 02052 

SPECIAL INTRODUCTORY OFFER 

MORTGAGE LOAN SERVICING 

& RENTAL 


INCOME MAN.AGEMENT 

FOR TRS-80· MODEL II 


Annual Mortgage Loan Statements 

Delinquent Reports & Overdue Notices 


Escrow Analysis 

Rental Income Management 


All Reports on 8V2 x 11 Paper 


Price $850.00 


* * * A MUST FOR * * * 

Loan Servicing Agencies 


Property Management Companies 

Apartment Owners and Managers 


SYSTEM CONSULTATION 

ON OTHER TRS-80* APPLICATIONS 


...-320 

FISHER ASSOCIATES (214) 331-6521 

4650 S. Hampton, Suite 109 


Dallas, Texas 75232 


"TAS-80 is a Trademark of Tandy Corp. 

6300 	 PRINTD$ ; TAB(20)GS$" PORTFOLIO" ;TAB(46 ) " SPOT $ " ,•.. 
PRINTUSING " # , ### . ## "; P 

6400 	 PRINTTAB( l 5)STRING$(25 ,61) 
6500 	 PRINT 
6600 	PRINTSTRING$(63 , 45) 
6700 PRINT "QTY" ;TAB(l0) "dESCRIPTION " ;TAB(32) "MKT . VALUE 

";TAB(46) " COST" ; TAB(55) "CHANGE" 
6800 PRINTSTRING$ (63,45) 
6900 RETURN 
7000 PRINTD$;TAB(l5)GS$ " MARKET ANALYSIS"; TAB(46) " SPOT 

= $"; :PRINTUSING" l , l#l . ll "; P : PRINTTAB( l 5)STRING$(2 
3,61) :PRINT:PRINTSTRI NG$ (63,45) : PRINT"CLOSE DATE"; 
TAB( l9)" SPOT"; TAB(34) " CHANGE TO DATE": PRINTSTRING$ 
(63 I 45) 

7100 RETURN 
7200 ' * GOLD & SILVER TROY OUNCE WEI GHT * 
7300 CLS 
7 400 PRINTTAB ( 25) " * MENU* " 
7500 PRINT:PRINT 
7600 PRINTTAB( l 5) "1 - GOLD CALCULATION" 
7700 PRINTTAB(l5) " 2 - SILVER CALCULATION " 
7800 N$=INKEY$:IFN$= ""GOT07800 
7900 CLS 
8000 N=VAL (N$) 
8 100 IFN=2GOT010000 
8200 CLS 
8300 PRINTTAB(l5) " GOLD CONVERSION TABLE " 
8400 PRINTTAB(l5)STRING$(21,45) 
8500 PRINT : PRINT 
8600 INPUT"<ENTER > KARAT WEIGHT OF GOLD ITEM "; K 
8700 K=.04 1 666667*K 
8800 PRINT:PRINT 
8900 INPUT" <ENTER > WEIGHT SYSTEM : l - AVOIRDUPOIS 

2 - TROY "; AT 
9000 IF AT<lORAT>2GOT08900 
9100 IF AT=lAT= . 9114583ELSEAT=l 
9200 PRINT 
9300 INPUT" <ENTER> WEIGHT OF GOLD ITEM (OUNCES) "; W 
9400 W=W*K*AT 
9500 PRINT 
9600 PRINTSTRING$(46 ,45) 
9700 PRINT"ITEM CONTAINS";: PRINTUSING"ll . l#l ";W;: PRINT " 

TROY OUNCE(S) OF PURE GOLD . " 
9800 PRINTSTRING$(46,45) 
9900 GOSUB6 100 
10000 PRINTTAB(l5)"SILVER CONVERSION TABLE " 
1 0100 PRINTTAB(l5)STRING$(2 3 , 45) 
10200 PRINT 
10300 PRINT " <ENTER > 1 - STERLING SILVER 2 - U.S. C 

OINS " 
104 00 N$=INKEY$ : IFN$= "" GOT010400 
10500 PRINT@l92,STRING$(63 , 32) 
10600 N=VAL (N$) 
1 0700 IFN<lORN >2GOT010300 
1 0800 IF N=lN= . 925:GOT012600: REM * . 925 = STERLING FIN 

ENESS * 
10900 PRINT 
11000 PRINTTAB(l0)"1 - 90 % PRE-1965 U. S . SI LVER COINS " 
11100 PRINT 
1 1200 PRINTTAB(l0) "2 - 40 % 1965-1970 KEtJNEDY SILVER CLA 

D HALVES " 
11 300 X$=INKEY$: IFX$=" " GOT0113 00 
11400 X=VAL (X$) 
11500 IFX<lORX >2GOT011000 
11600 IFX=lX=.72 : REM * 90% SILVER WEIGHT PER $1 FACE V 

ALUE * 
11700 IFX= 2X= . 295: REM * 40% SILVER WEIGHT PER $1 FACE 

VALUE * 
11800 PRI NT 
11900 INPUT" <ENTER > FACE VALUE OF U. S . COI NS "; FV 
12000 FV=FV*X 
12100 PRINT 
12200 PRINTSTRING$(57 , 45) 
12300 PRINT "U.S . COINS CONTAIN " ;:PRINTUS I NG"l,111 . UI " 

; FV;: PRINT " TROY OUNCE(S) OF PURE SILVER." 

Program contmues 
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http:PRINTUSING"l,111.UI
http:IFX=lX=.72


$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ 


$ 	 $TOTAL PERSO·NAL 

$FINANCIAL MANAGEMENT-$ 

$ A PACKAGE OF SEVEN TRS-80 PROGRAMS THAT CAN $ 

HELP YOU CONTROL YOUR FINANCIAL DESTINY.$ 	 $ 
(COST IS DEDUCTIBLE!) 

$ 1. INCOME TAX CALCULATOR-Use this program to figure your income tax. Screen $ 

input is easy to follow. Output to screen (or printer if you have one). Input items can 


$ be changed without entire rerun. Vary assumptions and minimize your tax ! Input $ 

fol lows Federal 1040. 

$ 2. REAL ESTATE TAX SHELTER-Enter information regarding rental property and $ 

computer projects cash flow and tax consequences. Vary assumptions to maximize 


$ return. Computes amortization and depreciation. $ 


3. ESTATE ADEQUACY-Th is program determines the adequacy of your estate to 
$ 	 provide adequate support to your fami ly should you die prematurely. You input fami- $ 

ly members ages, needed income, college expenses, assets in estate, insurance, etc. 
-Computer determines adequacy of assets. Vary assumptions and percent return $

$ on investments. 	 · 

$ 4. ESTATE TAXES- Use this program to figure your estate tax and minimize. Two $ 

modules: One is simple computation-The other is more detailed . . Useful for both 


$ novices and experienced estate tax planners. · $ 


5. CASH FLOW- Project your monthly cash flow by entering items of. income and 

$ outgo. Use this with Program No. 7 to plot out a savings and investment program. $ 


6. FINANCIAL STATEMENT-This program prepares a personal financial state
$ ment for you. Find out how much you're really worth! $ 


7. GROWTH OF SAVINGS-Input amount of money to invest in savings, interest $.

$ rate, and watch the computer show you how much interest you earn and how the 
principal grows, for as many months or years as you wish. 

$ 	 $ 
COMPLETE INSTRUCTIONS INCLUDED 

$ Printer can be used, but not necessary. $ 
Level II 16K required. 

$ TOTAL PACKAGE OF $ 

$ SEVEN PROGRAMS-$35.00 $ 
TH IS ENTIRE PACKAGE OF PROGRAMS IS PRICED AT $35.00 FOR CASSETTE USERS AND $40.00 FOR DISK USERS. 

INDIVIDUAL PROGRAMS A RE NOT SOLD SEPARATELY. $ SEND CHECK OR CHARGE TO VISA OR MASTERCARD-ONE WEEK DELIVERY. $ · INSTRUCTION BOOK INCLUDED IN PACKAGE IS A LSO SOLD SEPARATELY FOR $1 .00. 

FINANCIAL COMPUTER SYSTEMS v11s$ 	 $Suite C-204 • 4651 Roswell Road, N.E. • Atlanta, Georgia 30342 

$ $ $ $ $ $ $ $ $ $ $ $ $ $ · $ $ $ 
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http:PROGRAMS-$35.00


SYKAM SYSTEMS LIMITED 

SORWARE 
BY 

ROBERT M. CHAMBERS 
Manipulate your level II Basic programs with 
Renumber 1.1 ($10.), Appendix 1.1 ($10.) and Com· 
presser 1.1 ($8.). These machine language programs 
are some of the most effective utilities available. 

Enhance your disk systems with our 0.1.S.C.U.S. 
data management system ($175.) and other pro
grams such as Execute ($20.) which executes a 
script of DOS commands. 

v11a 74 Stinson Avenue, 
Nepean, Ontario 
Canada K2 H 6N4 

12400 PRINTSTRING$(57 ,45) 
12500 GOSUB6100 
1 2600 PRINT 
12700 INPUT " <ENTER> WEIGHT SYSTEM: 1 - AVOIRDUPOIS 

2 - TROY "; AT 
12800 IF AT< l ORAT>2GOT01 2700 
12900 IF AT=lAT=.9114 583ELSEAT=l 
13000 PRINT : PRI NT 
1 3100 INPUT"<ENTER> WEIGHT OF STERLING ITEM (OUNCES) "; 

w 
13200 W=W*N*AT 
1 330 0 PRINT:PRINT 
1 3400 PRINTSTRING$(59 ,45 ) 
13500 PRINT"STERLING ITEM CONTAINS "; :PRINTUSING"# , UI. 

Ul ";W;:PRINT " TROY OUNCES OF PURE SILVER." 
13600 PRINTSTRING$(59 ,45) 
13700 GOSUB6 1 00 
13800 END 

Program Listing 1 

STEPWISE 
MULTIPLE LINEAR REGRESSION 

Fast Compiled Mach ine Language 
Comprehensive Data Base Manager 

• Transformations 
• Lags 

Designate Any Variab le As Dependent 
At Run Time 

Descriptive Statistics 
Correlat ion Matrix 
ANOVA T able 
Partia l Corre lation Coeffic ients Each Step 

Future Releases Are Upward Compatible 
A nd Inc lude: Factor Anal y sis, T ime Series, 
Lin ear Programming 

For 2 Disk, 48K TRS-80® , With Line Printer 
Write Fo r Informatio n On Other System 

Configurations 

Price $89.00 - Documentation Only $10 .00 
Visa And Master Charge Accepted 

Barstrann Corporation - Dept. A .,.. 201 
P.O. Box 265 Mid City Station 
Dayton, Ohio 45402 1-513-293-8299 

20000 REM * EXAMPLE INVENTORY DATA LINES * 
20010 DATA 1 14 K JEWELRY, 1, 1.7 5, 250.00 
20020 DATA *STERLING SILVER , 1, 120, 6 80 . 00 
20030 DATA *STERLING KNIVES , 8, 1 . 20 , 75 . 00 
20040 DATA 1$20 U.S. GOLD PIECE , 1, .9675 , 325,00 
20050 DATA *$40 FACE 90% U.S. COINS , 40, .720, 624.00 
20060 DATA *$75 FACE 40 % U. S. COINS , 75 , ,295, 400 . 00 
20070 DATA 1118K NECKLACE , 1, . 47 5 , 548.00 
20080 DATA END 
20090 ' 

30000 REM * EXAMPLE CLOSING DATE & SPOT PRICE DATA LINE 
s * 

3001 0 DATA 101/ 21/ 80, 850,00 
30020 DATA *01/21/ 80, 50.00 
30030 DATA 101/22/80 , 682.00 
30040 DATA 1 01/ 30/80, 690.00 
30050 DATA *01/3 0/80, 34.00 
30060 DATA *04/02/80, 14.60 
30070 DATA #04/0 2/80, 493.00 
30080 DATA END 
30090 ' END OF LISTING 

Example 1 

TRS so• 
CANADIAN INCOME 

TAX 1980 
CAN TAXI Disk 

A complele Tl lorm including schedules 1 10 10 and Pro.,mc 1al 

!arms. Formulated prinlouts lor all form s. Requires 32K and 1 

Disk Drive 

S150.00 

CAN TAX2 Ta pe 
A com p!ele T l form onty No schedules . Reau1res 16K 

$80.00 

TAX COURSE 
A complete income 1ax course for home s tudy , plus a comp1e1e 

li sting of t he la ~ p,ogram 
$200.00 

NEW OLIVITTI ET·201 
Daisey wheel, teiter Qualit y typewr11e1 prlnfer completely mtet· 

fa,ced with any TRS 50 ·_ No l'lardware reQuired. 16K minimum 

$2799.00 

All orders shipped FOB Warehouse 

Onr,uio Residents add 7'/, SALES TAX 

Terms: Cheque, Mont!ly Order, Visa, NO COD 

J R Software v 155 
910 W ilson Ave 


Down sview Ont M3K 1 E7 


,, 16) 63&8690 
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1Al! •REAS!
pAEP~ 

PROFESSIONAL 
FEDERAL INCOME TAX 

PROGRAMS 
• Runs on any 16K Level II system 
• Prohibits Bypassing of Mandatory Entries 
• Accuracy Assured by Triple Check Logic 
• 	Enter only Pertinent Lines • Much Faster than 

Line by Line entry 
• 	Prompts are Erased from Screen Leaving 

Display Identical to IRS forms 
• 	 Single Line Correction with Automatic Update 

of Succeeding Totals 
• 	Prints Directly on IRS forms or on Plain Paper 

with Overlays 
• Professionally Written - Economically Priced 


1040 - $99.50 1040A - $74.50 

Schedules • $24.75 


Send 	$2.50 for Full Description and Samples 
(applied to purchase price ) _

CZ! MICRO-TAX V"486 • 
P .O . Box 4262, Mountain V iew, CA 94040 

Call: (415) 964-2843 

DISASSEMBLED HA NDBOOK 
FOR TRS-80 

VOLUME 3-$18. POSTPAID 
Chapter l : Writing Disassembler Programs 
Chapter 	 2: High Speed Disassemblers 
Chapter 	 3: Spooling Theory & Practice 
Chapter 	 4: Port Encoders & Decoders 
Chapter 	 5: Writing lnlcrrupt Programs 
Chapter 6: D I A Converters & Conslruction 
Chapter 7: A I D Converters & Construction 
Chapter 8: High Speed Morse Code Program 
Chapter 9: Comm. Bulletin Board Systems 
Chapter 10: Radio Tele1ype From A to Z 
Chapter 11: Self-Programmed Learning Q I A 
Appendix A: Volumes 1-2-3 combined index 
Appendix B: Vols. 1-2-3 Pgms. on Disk $20 

VOLUME 1-$10. POSTPAID 
6th printing 

VOL UME 2- $15. POSTPAID 
4th printing 

- GERMAN & FRENCH LANGUAGE EDITIONS

RICHCRAFT ENGINEERING LTD. 
Drawer 106.5, Wahmeda Industrial Park 
Chautauqua, New York 14722 
phone (703) 430-2333 for COD orders 
(US funds: add $4.50 overseas airmail) ,; 276 



I 
Here's your opportunity to order Gamble! '80 for only $39.95 ea. I 

Mall orders to: 	 I 
IMicrotrend 

1900 Plantside Dr. I 
Check enclosed for$-----  Louisville, KY 	 I 

40299 	 I
Please send my copy of Gamblet '80 to: or I 

Call Toll-Free I 
1-800-626-6268 I 

I 
I 

______ Phone______ I 
'Kentucky residents call collect 502/491·9827 8:15 10 s 15 EST I 

I 
----- -----------------------~ 
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~HePROGRAM STORE 


~ (\ ' ; i' 
(d~¥~ 

From Automated Simu lations 
A sequel to t he famous "T emple of A pshai 11 

, 

HELLF IRE WARRIOR is expanded to include 
more command options. more potions, more 
magical items and more special effect s. In add 
it ion to an innkeeper, HELLFIRE WARR IOR 
h as an armorer. apothecary a nd magic s hop. 

\VARN ING : not for beginning Dunjonquest 
players! If you are new to these fascinating 
games, s ta rt out wi t h 11Temple of Apshai 11 

, 

11Morloc's Tower" or "Datestones of Ryn 11 
• 

Tape Disk 
HELLFIRE WARRIOR $24.95 $29. 95 
TEMPLE OF APSHAI $24. 95 $29.95 
MOR LOC 'S TOWER $14. 95 $ 19. 95 
DATESTON ES OF RYN $ 14. 95 $ 19. 95 

By B ill Hag ue from Big- Five 
"The rage o f the a r cades" is now avai lable for 
TRS- 80! Exciting sound effect s add to the 
a c tion as t he invader s swoop down to destroy 
your base. Even while you have your hands 
full battling the aliens. you have to watch ou t 
for the Flagship! Super g raphics, sup er 
action . super fu n ! 

Level I or II, tape... $14.95 

DUEL 
«N» 

DROIDS 
By Leo C h ristopherson from Acorn 
Your 'droid has already learned N JM, so now 
it 's time to teach i t how to wi eld a laser s word ! 
Leo Christopherson, author o f "Andro id 
NIM , 11 11 Dancing Demon11 and other a nimation s, 
has developed a new type of animation a nd 
high -quality sound in h is latest work . 

Your 'droid start s out as a lowly clown. You 
teac h it how to u se a laser sword by cont 
roll ing its movements. After training it to be a 
"Grand Master . 11 you enter the tournament a 
gainst the program 's s k illed 'droid ! Entert ain
ment for all ages. 

Protected Tape ... $14. 95 
Protec ted Disk ... $20. 95 

TRS-IO Level II~ 
unless otherwise •· 

noted ._,. 

WARGAMES 
From Computer S imulations 
For the serious war gamer. these three World 
War 11 strategic simulation s o ffer incredible 
h istor ical accuracy. Take command of the 
U.S . and A ll ied arm ies, t r y v arious ap 

p roaches to s pecifie WW 11 battles. Wo uld you 

have fai red better t han the actua l resu lt -- or 

wor se? 

Each war game displays a combat map, with 

no tat ion o f the topography. towns, enemy pos

itio ns and t ype. You move your units . manage 

your supplies, a nd carry on the fighting day 

- by- day. For r eal challenge, choose from 

these t hree games . Available on tape. 


BATT LE OF TH E BULGE : St. Vith ... . $ 14. 95 
BATTLE OF THE BULGE ; Bastogne... $19.95 
D- DAY : The Invasion of F r ance ...... $19. 95 

F rom Sub- Log ic 

T he wait is over! I f 3- D graphics seem impos 
sible on the low resolution TRS- 80, you h av
en't seen this brill iant program . During 
FLIGHT S IMULATION, you instantly select 
instrument fli g ht , radar, or a breath tak ing 
pilot's-eye- v iew. But be sure to s trap you r 
self in -- you're liable to get dizzy! 

Once you put in some ai r time learning to fly 
your TRS- 80, head for enemy terri tory and 
t ry to bomb the fu e l d epot and airs t rip while 
figh ting off five enemy warp lanes. Good 
Luck! 

Level I or I I Tape... $25.00 

INVADERS/SPACE 
By Car l Mi ller from Acorn 
A new and fa s ter mac hine language approach 
to thi s c lassic (and addictive) space game . As 
you play. the al ie n s are d r opping bombs. 
moving from s ide to side, and trying to over 
run you r bases. You t ry to by s hooting at 
the m. and your sco re grows larger with each 
hit. But . jus t as you think you' ve got the 
invaders under control , they speed u p their 
action. 

IN VADERS FROM SPACE offers variable game 
speed, enemy bomb frequency and accuracy. 
number of shots on scr een and number of 
your bases. Mo ve your base and simultan
eously fire at the invaders -- which you can
not do in most o t her similar games. Full sound 
effects , incredible speed and action! 

Protec ted Tape... $ 14. 95 
Protected Disk ... $20. 95 

V' 17 THE PROGRAM STORE 
4200 Wisconsin Avenue NW, Dept. K1 Box 9609 

Washington, D.C. 20016 
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ELECTRONIC 

BASKETBALL HANDICAPPER 
By Sothen. Laurence & Gavenda from Acorn 
Basketball is the first of the Electronic Handi 
capper Series from Acorn. It will introduce 
you to the benefits of predicting the winners 
of this season1 s bas ketball games. This two
- tape package g ives you power r a tings to get 
you started. t hen you keep t he the data t ape 
in formed of game scores as they are played. 
The program will calc ulate a projected winner 
and point spread. based on available data. 
Last season Hand icapper was able to predict 
85% of the winners, with 64% point s pread 
accu racy. Requires only 16K. 

On T ap e ... $99. 00 

~ ZSOZAPC:
~ "\ 

From Org T ex 
New machine language d isk access/ mod
ification program. With Z80ZAP , you will be 
able to ... 
... Read , Dis p lay and Modify disk secto rs 
. .. Remove Passwords from a n y disk fi le 
... Zero Out any di s k sector ... Recover k illed 
or lost disk files ... Compare di s k sectors, 
byte- by- byte ... F ind a ny desig nated byte in 
a d isk sector ... Apply p atches, fi xes, etc. 

Z80ZAP automatically calculates the Has h 
Index Code for an y file and tells you exactly 
how to use it when recovering killed fi les. 
The flashing c u rsor acts as a pointer to the 
by te on which yo u are working plus its ASCII 
equivalent , making direc t disk editing con 
siderably eas ier. Designed to outperform 
SUPERZAP in speed and capabilities, Z80ZAP 
is a 11 must" for di sk drive owners. 

On Disk.. . .. $29. 95 

BOSS 
By V. Hester from Soft Sector 
This u ti li t y i s the perfect tool for creating 
and debugging Basic programs. It allows 
single stepping through the Basic program . 
setting up to five breakpo ints within the pro
gram and tracing of program logic us ing only 
a sma ll portion of the di sp lay screen . With 
BOSS . you can review selected variables 
during program execution and return to t he 
program with the display restored . Allow s 
storing programs in high memory for later re 
t r ieval. For Leve l 11 , TRSDOS, NEWDOS+, 
NEWDOS / 80, VTOS. 

On Tape . .. $29. 95 

DISASSEMBLER 
By Roy Soltoff from Misosys & Acorn 
A two -pass disassembler for TRS- 80 that con
verts machine code to Z- 80 assembly language 
listings. DISASSEMB LER produces symbolic 
labels with output to video, p rin ter or tape. 
Radio Shack's Editor /Assembler will read and 
load the tapes for easy modificat ion and re
assembly . Extend the capabilities of 
Editor / Assembler with this utili ty. On tape for 
two different memory locations. 

M AIL ORDERS: Send check or M.O. for total p u rchase 
price, plus $1.00 postage & handling. D.C. residents, add 
5% tax. Charge card customers : include all embossed 
information on card. 

VisitOur NewStore: W. Bell Plaza- 6600 Security Blvd ·Baltimore, MD 

For information IrzlIll TO ORDER CALL TOLL FREE 800 424-2738 Call (202) 337-4691 



Get the most from your micro with The CALL TOLL FREE 
software and accessories from one of A-ogram 
the world's largest selections. 	 Store 800 424-2738 

ADVENTURE 	 PINBALL 
By J ohn Allen from Acorn 
Get your fl ipper fingers ready for action in 
this real- lime, machine language g ame. 

Lots of sound and flashing graphics make this 
fast act ion game so much li ke the real t h ing 
that you'll have to r emind yourself not to 
shake your TR S- 80. Choose from five playing 
speeds lo match your sk ill . Can you bea t your 
fri end s 1 scores? Wil l you avoid the dreaded 
"Ber muda Square?" Gel P INBALL today and 
fi n d out. 

By Scott Adams from Adventure Internationa l 

Ni ne different adventures make u p t h is ac Protected tape ... $14. 95 

claimed series. Wr itten in machine lan guage Protected d is k ... $2 0.95 

for fast response, they support lower case { if 

insta lled), have a unique screen v ideo driver 

wit h blinking cursor, and have over 100 By Ainsworth & Bake r from Microsof t 
MICROCOMPUTER 
words in their vocabularies. 	 Speed up your programming a n d word pro

cessing with this excellent touch- typ ing inGAMES s t ructional program. Divided into two sec
appreciate t he hours of challenge and fun t io ns. the program first teaches proper finger 
built into each program. Each tests your 

Unti l you•ve p layed an Adventure, you can' t 

positioning. You practice keying various char 
powers of reason and deduction as you at acters , the program adding n ew ones as you 
tempt to accompl ish your mission using the progress. In the prac tice par agraph section. 

you are evaluated for accuracy and rated in 
TRS 80, 24K Apple 11 specify. 
implements you have, find or dev ise. For 16K 

words per minute. The program continuously 
adjust s to you r increasing skill, te lling you 
which characters you miss and where you are 

words and t he dragon... $ 14.95 
1. ADVENTURELAND - caves, pits, magic 

slow. One of t he most practical progr ams we 
know of for TRS 80.2. PIRATE'S ADVEN T URE - go from your From Avalon Hill $14. 95London fla t to T reasure Island ... $14. 95 

Five war and strategy games for the home com
3. MISSION IMPOSS IBLE - complete your mis 

puter that pit your sk ill against t he program.sion or the reactor is doomed . . . S14 . 95 
Each includes instruction s and software for4. VOODOO CASTLE - Count 	 EDITOR/ASSEMBLER +Save Cristo 
16K TRS 80, APPLE II & PET .from hi s fiendish curse ... $14. 95 	 By Chamber lin & Yates from Micro soft 

5. TH E CO UNT - when you awaken in T ran 	 T he 11 PLUS 11 in assembly language pro Midway Campaign - relive t he batt le as s ylvania, watch your neck ... $ 14.95 g r amming has arrived! Get the features of theyou cont rol our naval forces6. STRANGE ODYSSEY - find al ien treasur es 	 Radio Shack version, PLUS the debuggingB 1 Nuclear Bomber avoid MiGs & mis-at the edge of t he galaxy ... $14.95 	 fea t u r es of T BUG and much more .s les as you pi lo t this advanced aircr aft7. MY STERY FUN HOUSE - try to leave the 
North Atlantic Co nvoy Raider - lets youmost bizarre funhouse you've seen ... $14. 95 Clear exp lanat ion s abound in the 80- page ref simulate the Bismar k convoy raid o f 1941 8. PYRAM ID OF DOOM - search the labyr inth 

or erence / instr uction manual. It fully describes 
for ancient treasures. .. $14 . 95 a ll the fea tures, including t he macro fac ility, 

Nuke War c hoose espionage arms 
buildup to cont rol a nuclear con frontation9. GHOST TOWN - just because somethin g 	 assembly direct to memor y, conditionalP lane t Miners one to four players com-moves doesn't mean it's not dead . . . $14.95 	 assembly, added expression evaluators,pete, staking claims in t he solar system 

au to-origin, alphabetic symbol table, and the 
Three Advent ures on disk, choose: quash command . Also explained are the addi On tape..... $14. 95 each1- 3 4 6 7 9 $39. 95 per disk 	 tio'lal editor commands and the enhanced de

bu gging faci lit y. A must for TRS- 80 owners . 

DUNGEON 	 SUPERScript For 16K tape systems.. $29. 95 


from C hameleon Adventures By Richard Wi lkes from Acorn 

S timulating fan tasies and adventures where 
 Enhances Radio Shack•s great Scripsit word 

you create your charac ter. c hoose from among processer with many new a nd u seful features. 
 DISK INDEX 
26 types of a1·mor and 80 weapons to a id your 	 From Mumford Micro Systems 
search for fame and for t une. Rcmdom event s Call up the d isk d irector y o r kill files while Finally! Organ ize your disk program library. 
occur in each dungeon, but your skill most still in Scrip si t . Pause the printout to insert T his program reads in t he dir"ectories from 
often determines the outcome. Include excel  text from your keyboard or change t ype your disks,. cata logs them, a nd produces an 
lent illustrated manuals. wheels, t hen resume pr inting where you left index. You can sort, search, delete from. add 

off. to or prin t the index you ' ll always know 
Balrog Sampler (req uires 32K. t wo- disk sys  exactl y ho w to locate a n y program! If your 
tem ) ... $34. 95 Us ing a n y p rinte r with backspace capability, library includes more than o ne dis kette, you 
Stone of Sisyphu s (dis k) ... $34. 95 you can underline text and p r od uce com NE ED this program. 


puter- type s las hed zeros. And on Diablo, 

Qume an d NEC printers, you can super  For 32K one o r more drives ... $19. 95 

scri pt, subscript, underline. prin t bold face
INTERLUDE and select 10- or 12- pitc h . PROGRAMS UNLIMITED •• • From Syntonic Software 


Come on now ... You've seen it, you 've The keyboard driver is now modi fied to cor  ..• if you don ' t the program you 'd
see 

thought about i t , now it' s ti me to order i t ! rect for repealing key hangups. You may 
 I ike, give us a cal I -- we probably have lt l 
The computer game designed for consentin g specify space requirements wi t h justified text NEWDOS/80* . •••• 149 .95 VTOS 4.0* . .•• • •• •99 .95 
adults interviews you to determine your to eliminate awkward spacing of c ritcal tex t. MMS FOR1H w/Ma n. 59.95 Ti ny PASCAL. • •.•• 50 . 00 
mood, then sends you off on on e of 106 ex And, with SUPERSCR IPT , you can now enter Disk ver slon •• 79. 95 CCA Data Mgr••• •• 74 .95 
citin g interludes. Full o f surpr ises, even for special characters (brackets & braces) that ACCEL 11 ••••.•• . 89.95 Str uctured BAS IC 
t he most sophisticated. Are you 1·eady for it ? are not found on the TRS 80 keyboard. Disk Dr . Timer • •. 19 .95 Tr&nslat or• • . • 24.95 

Packer • •. ••••• • • 29 .95 EDAS Edlt/Assern •• 79 . 00 
Tape ... $14.95 Disk... $ 17.95 All t hese capabilities, and more, are available Dlsk*Mod* . . •. • • • 19.95 Library 100 . ...••49.95 

when you add SUPERSCRIPT to your Scripsit Sargon 11. •.•••. 29 .95 Supernova •• ••• • •• 14 .95 
Large, full cover poster of the famous LC program. Available for just $29. 95 on Disk verslon.34.95 Systen Savers • •• • 14 .95 
Interlude Girl ... $5. 95 	 d isk. • Disk 

r-~~;~-;T~;:o;~-;;,;~;2;o~:;n:;~:::-~-:-~~.:;;;:-;,~.-;~l;;---1 
I I tern Pr Ice Postage $1 .00 name I 
I Total addr I 
1 o CHECK o V I SA c I ty state _ z Ip I 
L-------------~~EE~~~c~~u __£~~-------~~--J 
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UTILITY 

Kill those Bugs fast with . .. 

ZBUG. • • 

Super DEBUG Monitor 


Lt. John 8 . Harrell 
53 Vichy Drive 
Saratoga Springs, NY 12866 

Anyone who programs in as
sembly or machine Ian· 

guage debugs his code with 
some sort of monitor. When I 
ordered my system a year ago, I 
anxiously awaited the arrival of 
my 16K Level II computer, the 
Editor-Assembler, and T-BUG 
monitor. I found that the monitor 
performs adequately, supplying 
a basic tool at machine level. 

Its major drawback is that it is 
written to support users of a 4K 
system. Thus, it suffers many 
limitations. This prompted me to 
write a monitor aimed at a sys
tem built on the 16K Level II 
computer with cassette input/ 
output. 

T·BUG Drawbacks 

The T·BUG monitor provides 
nine one-character commands, 
many with serious drawbacks. 
For example, the memory modi· 
fy/display (M) command has the 
option of seeing and changing 
memory with a one-byte key
hole, only in hexadecimal. The 
register display (R) command 
also displays regi sters with no 
labeling, and the user must re· 
member a table of memory ad· 

dresses to modify any register 
contents. The fix breakpoint (F) 
command can be catastrophic; 
when you use it, the contents of 
the address in the user PC to 
PC+ 2 are replaced with what· 
ever is in the breakpoint save 
area; no checking is performed 
to see if a breakpoint is actually 
set at these addresses prior to 
the change. 

The ZBUG Super DEBUG 
Monitor has the following fea
tures: 

•Twenty-three single key 
commands. 

•A full video screen display 
of the complete status of your 
computer, at a single glance. 

•The ability to locate a sin
gle byte or a single address (two 
bytes) in any specified block of 
memory. 

REGISTERS ADDR 
A F' 11 FF 0000 
BC' 22 33 0010 
DE" SS 00 0020 
HL' 66 77 0030 

0040 
AF AA 93 0050 
BC BB CC 0060 
DE DD EE 0070 
HL FF 00 

(PC) 

•Ability to set up to seven 
breakpoints, which will remain 
set until cleared. All breakpoints 
are one byte in length to prevent 
problems with overlapping 
code. 

• Breakpoint clearing selec
tively by use of the fix break
point command or clearing all at 
once. 

• Memory display in eight 
lines of 16 bytes beginning at a 
user-selected address in either 
hexadecimal or alphanumeric/ 
graphics format. Memory pag
ing in 128-byte blocks start ing at 
any address using a single key. 

• Conversion of decimal 
numbers to a two-byte hexadeci· 
mal display and back for easy 
reference to addresses, etc. 

• Loading and writing of cas
sette tapes easily into the SYS· 

SUPER BUG MONITOR 

TEM loader format. (Who ever 
heard of " punching" a cassette 
tape?) 

• Easy change of contents to 
any eight or 16-bit register by us· 
ing its symbolic name. 

•Ability to move blocks of 
memory or fill memory with any 
byte between specified ad· 
dresses. 

•Ability to modify memory 
starting at any address, using a 
moving cursor that shows where 
you change. 

•Exchange primary and sec
ondary eight-bit registers. 

•Read a SYSTEM format 
tape and perform checksums on 
each record. When finished 
reading, display the record num
ber, length, and the hexadeci
mal load address of each in the 
file. 

MEMORY CONTENTS MODE=HEX 
F3 AF C3 74 06 C3 00 40 C3 
C3 03 40 CS 06 01 18 2E C3 
C3 09 40 CS 06 04 18 lE C3 
C3 OF 40 11 1D 40 18 E3 C3 
C3090SC90000C3C2 03 
OD OD 1F lF 01 01 SB 1B OA 
OB 78 Bl 20 FB C9 31 00 06 
00 ()() C3 cc 06 11 80 40 21 

F3 AF C3 74 06 C3 00 40 C3 

00 40 El E9 C3 9F 06 
06 40 CS 06 02 18 26 
OC 40 11 1S 40 18 E3 
12 40 11 2S 40 18 DB 
CD 2B 00 B7 CO 18 F9 
00 08 18 09 19 20 20 
3A EC 37 3C FE 02 D2 
F7 18 01 27 00 ED BO 

00 40 El E9 C3 9F 06 
IX FACE FLAGS SET F = S--H--NC F' = SZXHXVNC 
IY 
SP 
PC 

DEAD 
COOO 
0000 

BREAKPOINTS XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
COMMAND: 

Table 1. Video Display 
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• Copy any SYSTEM format 
tape within the capacity of your 
configuration. 

• Lastl y, although th is moni
tor is approximately 3000 bytes 
and 1600 source statements, I 
have seg mented the source 
code into four modules, each 
easi ly assembled on a 16K Level 
ii computer. Each is relocatable 
to suit user preference and sys
tem size. 

Creating Your ZBUG Monitor 

Using your Editor/Assembler, 
enter the source code modules 
in Program Listing 1. When en
tered, assembled arid checked 
for errors (E/A command A/WE/ 
NS/NO), save the source module 
on tape. Then assemble and 
save the object code on tape. 
Repeat this for each of the four 
source code modules. When all 
four have been assembled and 
written to tape, use the SYSTEM 
command to load each object 
module. When the last module 

key commands in Tabl.e 2. 
Let's take a detailed look at 

the program's special features 
and commands. This monitor 
uses a one-byte breakpoint, the 
code for an AST 28 (EFH). If you 
examine the ROM cooe starting 
at 0028H, it contains the code 
for a JP 400CH (C3 QC 40). Dur
ing normal Level ii operation, 
address 400CH contains a RET 
(C9H) instruction. This is the 
vector jump-out area used by 
the keyboard scan routines for 
the BREAK key. The initial entry 
to the ZBUG monitor patches 
this area. This is to transfer con
trol to the location irl part one of 
the program (in Listing 1) la
beled RST28, every time the 
computer executes any AST 
28H code. ZBUG examines the 
return address saved on the 
stack, and if the call comes from 
the ROM chip (addresses in the 
range of OOOOH to 2FFFH), it is 
assumed to be for the BREAK 
key being pressed. If not , it is 

CHAR FORMAT 

A FIND ADDA SSSS EEEE AAAA (ENTER) 
B BRKPT AAAA (ENTER) 
C CLEAR (ENTER) 
D DISPLAY AAAA (ENTER) 
F FIXBKP (ENTER) 
G GO (ENTER) 
H HEX AAAA = DODOO (ENTER), (ENTER) clears the command li ne 

INT DDDDD=AAAA (ENTER), (ENTER) clears the command line 
JUMP AAAA (ENTER) 

L LOAD (ENTER) 
M MOVE SSSS EEEE AAAA (ENTER) 
0 FIND BYTE SSSS EEEE BB 
A REG Z:BB (ENTER) or REG ZZ:AAAA (ENTER) 
S SET AAAA BB.. . BB (BREAK) 
W WRITE SSSS EEEE AAAA PGNAME (ENTER) 
X XREGS (ENTER) 
Z ZAP SSSS EEEE BB 

COPY (ENTER) 
CAT (ENTER) 

@ immediate command- toggle display mode 
immediate command- return to BASIC 
immediate command- scroll display down 
immediate command- scroll display up 

Table 2. Command Format 

is entered, ...execute the ZBUG 
monitor by typing I ENTER. The 
video display should now resem
ble the display shown in Table 1. 
Use the ZBUG write command 
(WRITE 4300 4F1 B 4338 ZBUG 
ENTER) to write the entire ob· 
ject program on tape as one fi le 
under the name ZBUG. 

Using The ZBUG Monitor 

After loading the monitor, 
ZBUG will accept the 23 single-

handled as a breakpoint call to 
the monitor. 

Commands 

FIND ADDA: The FIND ADDA 
command searches the block of 
memory from th~ starting to 
ending address for each occur
rence of the two-byte address 
specified. Every time a match is 
found, the 128 bytes of memory 
starting with the match address 
are displayed. The computer 

pauses, waiting for any key to be 
pressed. If the BREAK key is 
pressed, control is returned to 
the command loop with the vid
eo display as is. Any other key 
restarts the search. When all 
matches have been found, the 
display is reset to the original 
address prior to the command. 
Control is returned to the com
mand loop. 

BRKPT: The BRKPT com
mand searches the breakpoint 
address table (BRKAD) for an 
empty entry (contains Os). If one 
is found, the specified address 
is saved as the breakpoint ad
dress and the byte at that ad
dress is saved In the corre
sponding entry in the breakpoint 
save data table (BRKSV). The 
contents of the specified ad
dress are then set to the AST 
28H code (EFH) for a breakpoint 
call to the monitor. 

CLEAR: The CLEAR com
mand takes each non-zero entry 
in the breakpoint address table 
and repairs the code at that ad
dress with the one byte in the 
corresponding entry in the 
BRKSV table. The entry in 
BRKAD is then zeroed. When all 
table entries have been exam
ined, control is returned to the 
command loop. 

DISPLAY: The DISPLAY com
mand sets the display pointer to 
the address specified and re
turns control to the command 
loop. This causes the screen to 
be rewritten, displaying memory 
in the 128-byte block start ing 
with the address entered. The 
memory display is in the mode 
controlled by MODEFL. In the al
phanumeric/graphics mode, no 
attempt is made to massage the 
byte value of the character to 
display. Characters with a value 
of less than 32 decimal are dis
played however the character 
generator decodes them. Those 
with values in .the range of 32 to 
127 decimal are displayed as the 
appropriate _ASCII equivalent 
(except that lowercase is dis
played as uppercase on an un
modified TRS-80). Characters 
having a value in the range of 
128 to 255 dec imal are displayed 
as graphics characters. 

FIXBKP: The FIXBKP com
mand uses the contents of the 
user PC register as a search 
argument in the BRKAD table. If 

a match is found in the table, the 
code at that address is repaired 
with the one-byte entry in the 
corresponding location in the 
BRKSV table. The entry in the 
BRKAD table is zeroed. Control 
is returned to the command 
loop. 

GO: The GO command loads 
all the Z-80 registers from the 
corresponding entry in the user 
register table. It pushes the 
value of the user PC register 9n 
the stack and returns control to 
the user by executing a RET in
struction. Because the user 
stack pointer is initially cleared 
to zero, it is necessary to use the 
REG command to int ialize the 
SP prior to executing a program. 

HEX: The HEX command con
verts the two-byte hexadecimal 
value entered to an integer value 
in the range of 0 to 65535 deci
mal. BASIC ROM routines pro
cess the number in single preci
sion floating point. This avoids 
problems in handling the lead

ing sign bit. 
INT: The INT command takes 

the one to five decimal digit inte
ger value entered and converts it 
to a two-byte hexadecimal form 
and displays it on the command 
line. The decimal integer must 
be terminated with an = to 
force the conversion. Again, 
floating point arithmetic is used 
to develop the hexadecimal 
number. 

JUMP: The JUMP command 
sets the user PC to the entered 
address. Then it executes a GO 
command. 

LOAD: The LOAD command 
loads the next SYSTEM format 
file from the cassette. The pro
gram is checked for errors by 
performing a checksum on ev
ery record loaded. The name of 
the file being loaded is dis
played in the upper right hand 
corner o f the video screen. The 
transfer address is saved in the 
user PC register for future exe
cution. Refer to Table 3 for the 
format of SYSTEM tapes. 

MOVE: The MOVE command 
moves the block of memory 
specified to the target address. 

FIND BYTE: The FIND BYTE 
command searches the speci
fied block of memory for each 
occurrence of the byte speci
fied. Th is command works like 

Continues to page 143 
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00010 

00020 

00030 

00 040 

00050 

00060 

00070 

00080 

00090 

001 00 

T_M . 

Micro· 
Computer 
F.cluc.ational 
Programs 

Program Listing 1. ZBUG Source Code 

0000 6 ; COMMANDS : 

00007 ; 1. <A> - " FIND ADOR" START END ADDR <CR> 

00008 ;2. <B> - "BRK~T " ADDR <CR> 

00009 ; 3 , <C> - " CLEAR" <CR> CLEAR ALL BREAKPOINTS 


;4. <D> - " DI ~PLAY " ADDR <CR> 
00011 ; 5 . <F > - "FIXBKP " <CR> FIX BREAKPOINT AT (PC) 
00012 ;6 . <G> - "GO" <CR> EXECUTE STARTING AT (PC ) 
00013 ;7. <H> - " HEX" NNNN DI SPLAY HEX CONVERTED TO INTEGER 
00014 ; 8. <I> - " INT" DODOO= DISPLAY HEX EQU I VALENT 
00015 ;9. <J> - "JUMP" ADDR <CR> START EXECUTION AT ADDR 
00016 ; 10.<L > - "LOAD " <CR> LOAD TAPE IN "SYSTEM " FORMAT 

Interpretive Education. provid,ing leader 00017 ;11. <M> - " MOVE " START END NEW <CR> 
00018 ;12. <Q> - "FIND BYTE " START END BB <CR> ship in educational programs for basic 
00019 ;13. <R> - "REG" Z: BB <C R> Z=A,B, C, O,E, F ,H,L OR PRI MES 

"REG" ZZ:BBBB <CR> ZZ=IX , IY,SP , PC
living skills, introduces the new m icro
computer educational (MCE) programs. 000 21 ; 14 . <S> - " SET" ADDR CHANGE MEMORY AT ADDR, ENTER 
The MCE prog rams are being thoroughly 0002 2 BYTES UNTIL DONE AND HIT <BREAK > 
developed and tested with the co 00023 ; 15 . <W> - "WRITE " START END ENTRY NAME <CR> WRI TE SYSTEM 

00024 TAPE IN PROP ER FORMAT 
00025 ;16 . <X> - "XREGS " <C R> EXCHANGE PRIMARY & SECONDARY REGS

operation of educators and computer 
programming experts The new high 

00 026 ;17 . <Z> - " ZAP " START END BB <C R> FILL MEM WiTH BB
tec hnology product line is being generated 00027 ;18. < , > - "COPY " <CR> COPY SYSTEM TAPE . CHECKSUMS 
to offe r basic living skills on floppy disc 00028 EACll RECORD FOR GOOD LOAD . LOAD STARTS 

00029 AT 50 00 H AND CONTINUES TO END OF MEMand tape. They are designed for application 
; 19 . < . > - "CAT" <C R> READ AND CHECKSUM A SYSTEM TAPE 

00031 DISPLAYS RECORD NR, LENGTH, LOAD AD DR. 
on Apple II '. TRS-80* •and other micro
computers. 00032 DISPLAYS ENTRY POINT AT END . 


00033 ; 20. <@> - TOGGLE DI SPLAY MODE BETWEEN HEX AND CHARACTER 

Please call collect today for more informa  00034 ; 21.< * > - EXIT TO BASIC WITH A CL EAR SCREEN 

0003S ;22 . <UP ARROW > - SCROLL MEMORY DISPLAY - 128 BYTEStion on how MCE programs can aid your 
000 36 ; 23 . <DOWN ARROW > - SCROLL MEMORY DISPLAY + 128 BYTES 
00037

teaching efforts with special needs 
audiences. 00038 

4300 0003 9 ORGN DEFL 430011 
"A 1raaema r~ ot Apo1e Comou 1e1. Inc 0000 RL DEFL ORGN- 4300H 

··A 11a aema1~ ol Tandy Cmpora11on 000 41 
4300 0004 2 ORG ORGN

For free information and catalog . write or 4300 ED7362 4 D 0004 3 RENTRY LO ( SPSAVE) , SP ; SAVE STACK POI NTER 
CAL L COLLECT: (616) 345-8681 4304 3162 40 0004 4 LO SP, SPSAVE ; SET UP REG SAVE FOR USER 

4307 FOES 0004S PUSH IY 
4309 ODES 00046 PUSH IX

E ®INTERPRETIVE v295 430B ES 00 04 7 PUSH HL 
43 0C 05 0004 8 PUSH DE 
4300 cs 00 04 9 PUSH BC 

EDUCATION 
430 E FS PUSH AF 
430F 08 00051 EX AF,AF ' 

, Dept I BF 

2306 W in ters Dr K;il;ima700 Ml 49002 4310 09 000 S2 EXX 
43 11 ~5 00053 PUSH HL 
4312 DS 00054 PUSH DE 
4313 cs 00055 PUSH BC 
431 4 FS 00056 PUSH AF 
4315 ED7B624D 00 057 LO SP, (SPSAVE ) ; USER SP 
4319 El 00058 POP HL ; GET RETURN ADDRESS 
431A ED73624D 00059 LO (SPSAVE) , SP 
431E 31004 3 LO SP ,RENTRY ; SET ZBUG SP 
4321 2B 00061 DEC HL ;GET ADDRESS OF ZBUG CALL 
4322 226440 00062 LO (PC SAVE) , HL1••···~Q\CilTAL pOR 
432S 18 37 0006 3 JR MNLOOP ; DISPLAY INFO 

00 06 4 Pt.N ·5'\'\ $19 .95 000 6 s RST28 CODE FOR BREAKPOINT OR BREAK 
00066 

43 27 E3 0 0067 RS~'28 EX (SP ) , HL ; SAVE HL - GET RET ADDR 
432 8 FS 0006 8 PUSH AF ; SAVE A AND FLAGS 
4329 7C 0006 9 LO A,H 

DEVELOPMENT 
432A 0630 SUB 30 H ; RST 28 FROM ROM - BREAK 
432C FA33 4 3 00071 JP M, BREAK

PACKAGE 
Now you can breadboard your d1g1tal 432F Fl 0007 2 POP AF ;RESTORE AF 

pro1ects from basic wi th ease. The AN-51 1 
 433 0 E3 0007 3 EX (SP) , HL ; RESTORE HL , RETURN ADDR 

4331 18CD 0007 4 JR REN TRY ; BREAKPOINT 
4333 310043 0007 5 BREAK LO SP, RENTRY ; RES ET SP 

is the ideal interface for the engineer 
or experi  4336 1 826 0007 6 JR MNL OOP ; BREAK 
menter 00077 

0007 8 INITIAL ENTRY INTO ZBUGUsing the (In) 
0007 9

and (Out) 4338 31004 3 ENTRY LO SP, RENTRY 
statement in 433B 1600 0008 1 LO D, 0 

4330 213840 00082 LO l!L,BRKAD 
4340 01 0E00 0008 3 LO BC, 14 

basic. you 
can now con  43 4 3 CD674C 00084 CALL FILL ; CLEAR ALL BREAKPOINTS
trol from 4346 21 4E40 00085 LO HL, REGSTG 

4349 011 80 0 00 086 LD BC , 24software: 
434C CD674C 00087 CALL FILL ; CLEAR ALL USER REGI STERS 
43 4 F AF 0 0088 XOR A 

8 Decoded Device Control L ines 
8 Bits Of Input Data To Basic 4350 324040 00089 LD ( MODEFL), A ; SET HEX DI SPLAY 

8 Bits of Output Data From Basic 
 43S3 3EC3 LD A,0C3H 
8 Bit Data Bus From Z-80 For Up 43S5 32 0C40 00091 LD (400CH) ,A ; SET ( 400CH )= JP RST28 

4358 2127 43 00092 J, O HL , RST28 To 8 Additional Bytes of 1/ 0 
435B 220040 00093 LO ( 400DH) ,HL

Includes Power Supply And Proiects Book 00094 
0009 S MA IN COMMAND f,OOP 
00096 

435E CDC64A' 00097 MNLOOP CALL LDSCRN ; DI SPLAY STATUSDesign Solution, Inc. 
i/ 123 4361 1194 3F 0 0 098 LD DE,VIDE0+91 6 

P.O. Box 1225 4364 EDS320'4 0 00099 LD (CURSOR), DE 
4368 CD4900 CALL GETCH ; GET CHARACTER 
436B 217E4D 00101 LO HL , CMDTAB+SIZE-1

Fayettevi lle, AR 72701 
Phone (501 ) 521 -0281 4 36E 011700 0 0 10 2 LO BC,SIZE 
Include $1.50 for shipping and handling 4371 EDB9 0010 3 CPDR ; SEARCll FOR CMD IN TABL E 
Ark. residents add 3% sales tax 4373 2818 00104 JR Z, MNLPl ; MATCH FOUND 

"TRS-80 •S a trademark of Radio Shack Program continues 
a Tandy corporat ion 

132 • 80 Microcomputing, January 1981 



THELEAST 
EXPENSlllE PROGRAMS 

YOUCANBUY. 

0010s 
437S llCA3F 00106 MNERR LO DE, VIDE0+970 
4378 
437B 

21AD4D 
010D00 

00107 
00108 

LO 
LO 

HL,EMSG 
BC , 13 

; *INPUT ERROR* 

437E EDB0 00109 LDIR :MESSAGE TO SCREEN 
4380 1620 00110 LO D,BLANK 
4382 21933F 
438S 012B00 
4388 CD674C 

00111 
00112 
00113 

LD 
LO 
CALL 

HL,VIDE0+915 
BC,43 
FILL :CLEAR COMMAND LINE 

438B 18D4 00114 
0011S 

JR MNLOOP+3 ;GET NEXT CMD CHAR 

438D cs 
438E 1620 
4390 21CA3F 
4393 010D00 
4396 CD674C 
4399 El 
439A 29 
439B 117F4D 
439E 19 
43 9F SE 
43A0 23 

00116 
00117 
00118 
00119 
00120 
00121 
00122 
00123 
00124 
0012S 
00126 

MNLPl PUSH 
LO 
LO 
LO 
CALL 
POP 
ADD 
LO 
ADD 
LO 
INC 

BC 
D,BLANK 
HL , VIDE0+970 
BC,13 
FILL 
HL 
HL,HL 
DE,CMDENT 
HL,DE 
E, (HL) 
HL 

;SAVE INDEX INTO TABLE 

;CLEAR ERROR MESSAGE 
;GET INDEX 

;GET CMD TABLE ADDR 
;LSB OF COMMAND ADDR 

43Al S6 
43A2 EB 
43A3 E9 

00127 
00128 
00129 
001 30 

LO 
EX 
JP 

D, (HL)
DE,HL 
(HL) 

;MSB OF COMMAND ADDR 
; CMD ADDR TO HL 
;EXECUTE COMMAND 

00131 
00132 CLR CLEAR ALL BREAKPOINTS SET 
00133 

43A4 CDA84A 00134 CLR CALL WRCMD 
43A7 43 0013S DEFM ' CLEAR, I 

43AD CDBE4A 00136 CALL WAITCR 
43B0 
43B2 
43BS 
43B9 
43BA 

0607 
21384D 
FD214 64D 
SE 
23 

00137 
00138 
00139 
00140 CLR2 
00141 

LO 
LD 
LO 
LD 
INC 

B,7 
HL , BRKAD 
IY , BRKSV 
E, (HL) 
HL 

;NUMBER OF BKPTS 

;GET LSB OF NEXT ENTRY 

43BB S6 
43BC 7B 

00142 
00143 

LO 
LO 

D, (HL) 
A,E 

;MSB OF ENTRY 

43BD B2 00144 OR D ;TEST FOR 0 - - > NO BKPT 
43BE 2809 
43C0 FD7E00 
43C3 12 
43C4 2B 

0014S 
00146 
00147 
00148 

JR 
LO 
LO 
DEC 

Z,CLR3 
A, ( IY )
(DE) ,A 
HL 

;NEXT? 
;GET SAVED BYTE 
; RESTORE PROGRAM BYTE 

43CS AF 00149 XOR A 
43C6 77 
43C7 23 

001S0 
001Sl 

LD 
INC 

(HL) ,A 
HL 

43C8 
43C9 

77 
23 

001S2 
001S3 CLR3 

LO 
INC 

(HL) ,A 
HL 

;ZERO BRKPT ENTRY 

43CA FD23 
43CC 10EB 
43CE 188E 

001S4 
001 SS 
001S6 

INC 
DJNZ 
JR 

IY 
CLR2 
MNLOOP 

;BUMP 
;LOOP 

POINTER 
FOR ALL BRKPTS 

001S7 
001S8 
00159 

FIXUP FIX BRKPT AT (PC) 
IGNORE COMMAND IF NONE SET 

00160 
43D0 CDA84A 00161 FIXUP CALL WRCMD 
43D3 46 00162 DEFM I F IXBKP, I 

43DA CDBE4A 00163 CALL WAITCR 
43DD 0607 
43DF 21384D 
43E2 FD21464D 
43E6 EDSB644D 
43EA 7E 
43EB BB 
43EC 23 

00164 
00165 
00166 
00167 
00168 
00169 
00170 

FIXUP2 

LO 
LO 
LO 
LO 
LO 
CP 
INC 

B,7 
HL,BRKAD 
IY ,BRKSV 
DE, (PCSAVE) 
A, (HL) 
E 
HL 

;NO. OF BKPTS 

;GET LSB OF BRKPT ENTRY 
;COMPARE TO LSB PC 

43ED 200F 
43 EF 7E 
43F0 BA 
43Fl 200B 
43F3 AF 

00171 
00172 
00173 
0017 4 
0017 5 

JR 
LO 
CP 
JR 
XOR 

NZ, FIXUP3 
A, (HL) 
D 
NZ,FIXUP3 
A 

; GET MSB 
;COMPARE TO MSB PC 

43 F4 77 
43FS 2B 

0017 6 
00177 

LD 
DEC 

(HL),A 
HL 

;ZERO BRKPT ENTRY 

43F6 77 
43F7 FD7E00 
43FA 12 
43FB C3SE43 

0017 8 
0017 9 
00180 
00181 

LO 
LO 
LO 
JP 

(HL),A 
A, (IY) 
(DE),A 
MNLOOP 

;GET PROGRAM BYTE 
;AND RESTORE IT 

43FE 23 00182 FIXUP3 INC HL : BUMP POINTERS 
43FF FD23 00183 INC I Y 
4401 10E7 00184 DJNZ FIXU P2 :LOOK THRU TABLE 
4403 C3SE43 00185 JP MNLOOP 

00186 
00187 
00188 DIS DISPLAY MEMORY - SET DI SPLAY POINTER 
00189 

4406 CDA84A 00190 DIS CALL WRCMD 

4409 44 00191 DEFM I DISPLAY,' 
4411 CDEB4C 00192 CALL INHEX 
4414 CDBE4A 00193 CALL WAITCR 
4417 226640 
441A C3SE43 

00194 
00195 

LO 
JP 

(DISPTR), HL 
MNLOOP 

;SAVE NEW DISPLAY POINTER 

00196 
00197 BKPT ENTER BREAKPOINT IN TABLE 
0019 8 

441 0 CDA84A 00199 BKPT CALL WRCMD 
4420 42 00200 DEFM 'BRKPT, I 

4426 CDEB4C 00201 CALL I NH EX 
44 29 CDBE4A 00202 CALL WAITCR 
442C 223640 
442F 0607 
4431 213840 

00203 
00204 
00205 

LO 
LD 
LO 

(BRKTMP) , HL 
B,7 
HL,BRKAD 

;SAVE ADDRESS 
;NR OF ENTRIES IN TABLE 

Program continues 

lip lo 77 ttigh-qua lily programs 
lor TRS-80, only $10.95 

NewBasic-expands disk basic 
Now configure your Basic to do any or 
all of the following: 
• Conver tdectmal to hex, and vice versa, provide 
c haracter representation tor each, or the hex·dec 
number or any character • Blinking cur sor 
• Repeat key • Audible key entry (each key makes 
a sound) • director y command Crom Baste • Disk 
l oad and disk run command flle • Graphic 
functions, Including drawing blocks, lines, filling· 
in blocks • Lowercase driver • RS232 driver 
(LPRINT·LLIST) • Can function, hex-order 
number will execute subroutine • Spooler and 
despooler • Print toggle, LPRINTS your video 
display • Find (locate a Baste command or str ing) 
Modular Software Auoclatea $24.95 ($26.45 CA) 

Level II Tapes 
'Tiny' Pasca l runs on any l 6K Level II sys tem, in
c ludes the programming s tructuring capabilities 
or full Pascal, but not data structuring. 

Able to compile Z-80 machine code, programs r un 
about SX raster than Level lJ Baste -graphics run 
eight times ra s ter! Requires us e orT-Bug (or Tapt> 
?) and ETASM 

Tape 3, People's Pascal $19 .95 

Tape I , 34 buts., edu., game progs. $1 0.95 
Tape 2, 77 programs trom Osborne book: Some 

Common Basic Programs $10.95 
Tape 5, 24 buts., edu., game progs . $10.95 
Tape?, 31 buts ., edu., game progs. $10.95 
Tape 8, 40, Inc . 4X t•pe speedup $10.95 

PASPATCH 
PasPatch, Tape 6P, makes Tandy tiny 
Pascal a powerful disk system! 
Also works with CIE Tape 6 (no longer available) 
and Supersort tiny. 
Modular Software Assoc . $15.95 

SuperPIMS-People's Database 
PIMS has been greatly speeded up and s implified, 
with machine-language sor ts, key debounce, 
optional au tomatic lowercase (no keying, no 
ha rdware mod) on labels or reports . Up io 20 
fields , limited by 240·charac ter maximum per 
recor d. Easy to r evise, add r ecords, split or 
merge rues, sum o r average any fields . 
Customized rortape, tape & dtsk:, Zoom, TC8 Poor 
Man's Floppy, Bl ?, Stringy Floppy-all on one 
tape! As mailing labels program , easily manages 
20,000 lts t . CIE does! Advanced labels module to 
come, $24.95, making system mos t powerful 
matler available! 
program (CIE) $15.95 ($16.95 CA)
book (SCELSI) $11 .95 ($1 2.6? CA) 

Tiny Payroll 
We've taken It Crom Computer Procrammtnc ror 
the Complete Idiot, thus a whole book: or 
documentation! For all above systems. 
CIE $10.95 (CA $11 .61) 
Book, documents Tiny Payroll $5.95 

Games for color TRS-80 
Modular Software Assoc. tape contains : 
e PONG·80 e ENTRAP e DEMOLISH (like 
Breakout) • TRAFFIC (Grand P r ix auto race) 
• BETA TREK space game • SHUTTLE (rocket 
ship game). $19.95 ($20.55 CA) 

Word Processing Newsletter 
Want to r eally USE your computer? Then wor d 
pr ocessing is tor you. Let your computer s how you 
how much easier writing can be. 

Lear n about the new 510 cps ' non-daisy' that at 
l OX daisy s peed gives correspondence quality , at 
less than twice the cost. Too slow? The really rast 
guys are coming. How about 30 1h:14 typeset· 
quality documents per minute? Maybe you could 
use the same 'printer ' as a copier . 

How about an Inexpensive ($169) magnetic card 
reader·wrlter that would le t you Input mail 
addresses, letter paragraphs, even s mall 
programs? 

Read about all th is and more in Low Cost Word 
Processtnc, the only news letter about word 
processing using your personal computer. Just 
$15 ror 12 Issues. 

All orde r s charge card 1 check or m.o. 

Calif. residents add 6 pct tax. Dealer tnq. invited 


Overseas, add $1 per tape postage 
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8 
DON'TTHROWAWAY 

YOUR BACK ISSUES OF 
"80 MICROCOMPUTING"' 

TURN THEM INTO A VALUABLE 
REFERENCE USING YOUR 

TRS-80'AND INDEX 80 

INDEX-BO Instantly searches all 1980 issues 
of 80 Microcomputing• for hundreds of subjects. Lists month, 
page no.• and title o f all anicles on desired subject(s} 
Specify LV II or disk basic ...... . . $16.95 

OVERRUN YOUR u.. you' TRS.80' to control your 
PAYCHECK? monthly expenditum. 

BUDGET 80 Will <ecord all family expendi · 
tures into accounts and compare each with budgeted amounts 
to any date. Indicates projected over-expendi tures ~ 
they occur. . . .. . . . . .... . $16.95 

NOW USE YOUR TRS·80' TO PLOT 
WHAT 't.QJ,/ WANT WITH ·· · 

CURVPL QT Rapid ly plots neady any user d•· 
fined function. User controls range of X and Y and program 
labels both axes. Excellent fo r instruct ion . , $16.95 

CLJRVF/T Determines coefficients of all poly
nomials up to 14th degree through a large no. of data points 
(limi ted by memory sizel. Data points may be input in any 
order. Program tabulates correlation coefficients for $election 
of best fot. . . $16.95 

Any two programs for ..... . . ........ $29.95 

System requirements: 16K. LVll , or 32K. Disk, 
except Budgtt 80 only 32K, 48K, Disk. 

Mail o r Phone (904) 8973741 
F L. residents add 4% sales tax 

Foreign orders add $2.00 • 
MICROCOMPUTER TECHNOLOGY ANO SOFTWARE 

'TM T1r.dy Corp. 

44 34 F02l4640 08286 LO IY,BRKSV 
44 38 7E 88287 BKPT2 LO A,(HL) ;GET LSB OF TABLE 
4439 23 88288 INC HL 
443A B6 88289 OR (HL) ; NON-ZERO --> ENTRY 
443B 2012 88218 JR NZ,BKPT3 
4430 E05B3640 ee211 LO DE, (BRK™P l ;GET BRKPT AODR 
4441 2B 80212 DEC HL 
4442 73 08213 LO (HL) ,E ;ENTER ADOR IN TABLE 
4443 23 88 214 INC HL 
4444 72 88215 LO (HL) , D 
44 45 lA 00216 LO A, (DE) 1GET BYTE FROM PROGRAM 
4446 F07780 00217 LO (IY) ,A ;SAVE IT IN TABLE 
4449 3EEF 88218 LO A,llEFH ;RST 28H 
444B 12 00219 LO (DE) ,A ;ENTER BREAKPOINT IN PRGM 
444C C35E43 00220 JP MNLOOP 
444 F 23 00221 BKPT3 INC HL 
44 50 F023 80222 INC IY 1BUMP POINTERS 
4452 l0E4 80223 DJN Z BKPT2 1LOOP THRU TABLE 
44 54 C35E43 00224 JP MNLOOP 

00225 
00226 ' SCRON/SCRUP SCROLL MEMORY DISPLAY 
80227 DOWN /UP BY 128 BYTES 
00 228 

4457 1190ee 88229 SCRON LD OE,128 
44 5A 1803 88238 JR SCRUP+3 
44 5C l180FF 00231 SCRUP LO DEr-128 
4 45F 2A6640 00232 LO HL, (DISPTR) 
4462 19 00233 ADO HL,DE ;FORM NEW DISPLAY POINTER 
4463 226640 08234 LO (DISPTR )rHL 
4466 C35E43 00235 JP MNLOOP 

00236 
00237 MODE SHIFT DISPLAY MOOE HEX/ ALPHA 
88238 

4469 214040 88239 MODE LO HL,HOOEFL 1GET MOOE FLAG ADDR 
446C 3E91 00240 LO A,l 
446E 96 00241 SUB (HL) ;MODEFL <-  1-MODEFL 
446F 77 88242 LO (HL) ,A 
4470 C35843 80243 JP MNLOOP 

00244 
88245 JUMP JUMP TO ADOR ANO BEGIN EXECUTING AFTER 
0 0246 RELOADING USER REGISTERS 
80247 

4473 COA84A 80248 J UMP CALL WRCMO 
4476 4A 80249 DEFM 'JUMP,' 
447B COEB4C 88258 CALL INHEX 
4478 COBE4A 882 51 CALL WAITCR 
4481 226 440 00252 LO (PCSAVE) ,HL ;SET USER PC TO JUMP ADDR 
4484 1809 802 53 JR G02 

80254 
00255 GO BEGIN EXECUTING AT CURRENT USER PC 
80256 AFTER RELOADING ALL USER REGISTERS 
00257 

4486 COA84A 88258 GO CALL WRCMO 
4489 47 80 259 DEFM 'GO , I 

448C CDB84A 88 26 0 CALL WAITCR 
448 F E07B6240 08261 G02 LO SP, (SPSAVE) ;RELOAD USER SP 
4493 2A6440 00262 LO HL, (PCSAVE) ;RETURN ADOR 
4496 ES 88 263 PUSH HL ;SET UP JUMP TO USER 
4497 E07362 40 8826 4 LO (SPSAVE) , SP 
449B 314E40 80265 LO SP,REGSTG ;SET UP REGISTER RESTORE 
449E Fl 88266 POP AF ;DO ITI I 
449F Cl 80267 POP BC 
44A8 01 80268 POP DE 
UAl El 8026 9 POP HL 
44A2 88 00278 EX AF,AF' 
44A3 09 80271 EXX 
44A4 Fl 00272 POP AF 
44A5 Cl 80273 POP BC 
44A6 01 00274 POP DE 
44A7 El 88275 POP HL 
44A8 0081 88276 POP I X 
44AA FOEl 88277 POP IY 
44AC E07 B.62 4D 88278 LO SP, (SPSAVE)
44B8 C9 00279 RET 1EXECUTE USER PROGRAM 

ee290 
00281 REG SET BOTH 8 AND 16 BIT REGISTERS 
00282 USE THE APPROPRIATE REGISTER NAME 
00283 

44 Bl CDA84A 80284 REG CALL WRCMO 
44B4 52 00285 DEFM 'REG,. I 

4488 CD2440 80 286 CALL GETCH2 
44BB 018899 88 287 LO BC,8 ;CHARACTER COUNT 
44BE 21Cl40 00288 LO HL,REGCH+7 
44Cl EDB9 00289 CPOR 1SEARCH AND GET INDEX 
44C3 210890 88 290 LO HL,8 ;PRIMARY REG OFFSET 
44C6 2021 00291 JR NZ,REGl ;NOPE - TRY 16 BIT 
44C8 CD2440 80292 CALL GETCH2 
44CB FE27 88 293 CP QUOTE ;SECONDARY 8 BIT? 
44CO 2886 88294 JR NZ , REG2 ;NOPE - CHECK SYNTAX 
44CF 2188 88 88 295 LO HL,8 ;SECONDARY OFFSET 
4402 C02440 88 296 CALL GETCB2 
4405 FE3A 88 297 REG2 CP ' : ' 
4407 C27543 88 298 JP NZ,MNERR ;ERROR 
440A 89 88299 ADD HL, BC ;OFFSET+ INDEX 
44DB 114840 88388 LO DE , REGSTG 
440E 19 88 381 ADO HL,DE ;PROPER ADDRESS 
440F COF44C 88382 CALL HEXIN ;READ BYTE 
4482 COBE4A 08303 CALL WAITCR 
44 85 78 08384 LO (HL) , B ;NEW REG VALUE 
4486 C35843 88385 JP MNLOOP 
44E9 FE49 88386 REGl CP 'I ' 1IY OR IX? 
44 EB 2816 88387 JR Z,REGI 
44 ED FE53 80388 CP ' S ' 1SP? 

The Tompleot Rllll 

ByD•n C.• 


R.:ue the fair prln
ceu from the clutd'lee 
of the people of RMI 
before It's too latet 
Super adventure with 
ooundl For Model I Of 
Ill, 16K Level II ml1>
lmum ..... $14.95 

VIDEO SCREEN FILTER 
Hard acrylic plaatlc acreen 
that's easy to Install - easy 
on your eyee. 
GS 1 · Model I .. ... $14.95 
GS 2 · M odel II , Ill .$14.95 
GS 3 • Leedex 100 . . $14.95 
Special Size. . . $16.95 

llOKISMET 
By W•n<»ll Routon 

~rr ;:.:ior;Ofof lhl; 

Modef I Of Moo.r°:11 
TRS-80. Graphics, 161< 
Level II M in imum . 

$14.95 
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FLOPPY DISKETTES HflRDWflRE 
& SOPPLIES 

IF YOU CAN FIND A LOWH PltlCE IN 
THIS MAGAZINE ON ANY OF THESE 
ITEMS, DEDUCT 1 .50 FROM OUR 
COMPITITOR' S PRICE, THAT' S OUR 
PltlCEI 
Call For Quantity Discounts 

IF YOU CAN FIND A LOWER 
PRICE IN THIS MAGAZINE ON 
ANY OF THESE PRINTERS, 
DEDUCT •10 FROM OUR COM· 
PETITOR'S PRICE, THAT'S OUR 

IF YOU CAN FIND A LOWER l'ttlCE IN 
THIS MAGAZINE ON ANY OF THESE 
ITEMS, DEDUCTS % FROM OUR COM
PETITOR'S PRICI, THAT'S OUR l'ttlCll 

Ver H tlm DlokettM (bo• o f 10) 
5 11. .. M052501soft. 10or16 
s•1 .. H MOS77-01 quod soft , 10 or 16 . 
B"" FOJ4-1000 soft 
B"" FOJ2 1000 hard . 
B" FO:i. -8000 double densi ty sof t 
B"" FDJ2-BOOO double dens;ty hard 

$26.50 
$33.00 
$30.00 
$30.00 
$44.00 
$44.00 

PRICE! 

Paper Tiger IDS-440G 
Paper Tiger IDS-460G 
Anadex DP-8000 . 
Anadex DP-9500 . 

... $939 
. ' .. $1193 

.$855 
'. '' .. $1395 

Navation CAT Modem . . . 
Navation D-CAT Modem 
16K Memory kit 
Isolators . 
Shugart 35tr Drive 
Pertee or MPI 40tr Drive 
Lobo Drives 

S 145 
$185 

$46 
. $49 

.. $349 

.. $359 
. CALL 

Prtnt wheela (specify style) 
Oume or Oioblo 

Lo Mio 
3 " 1" x 15116 (5000 labels) 
Other s izes and quantit ie s 

lllltloono 
Oioblo Hy Type I 
Oioblo Hy Type II 

. $6.50 

.. $18.75 
CALL 

$4.95 
$5.25 

Tl-810 Basic .$1625 
Centronics 737 . $825 
NEC 5500 D w / Bidrctnl Board .$2695 
NEC 5530 ...... .. .. ......... $2595 
V ISTA Daisey Wheel Printer ..... $183-4 
<llume 5/ 45,5/ 55 .. CALL 
Escon IBM Interlace . $595 

Matchless Drives CALL 
Percom Doubler . . $209 
Percom Separator $27 
A IM -65 Computer . 375 
Tl -99/ 4 Computer . . .$925 
California Computer Systems Bds CALL 
Symtec Computer Boards . . CALL 
M ountain Hardware Boards . . . . CALL 
Green Screen . S 11 

Oume Sprint . $3.50 
Centronics Zip Pock . 
MANY OTHERS 

. $3.95 
CALL Call For Other Printers Call for Othe r Hardware 

4636 Park Granada SPECIAL #Z · Calabasas, Ca. 91 302 If you
N~Woos~Ur,~~se APPARAT 
Price o f rhe regular 
r o u con bu · . $99.95 
DISKETTES AN~ o l O VERBA TIM 
case for Plastic l ibrary 

TOTAL Sig;-~ 

If you purchase APPARAT 
N~WOOS 180 for the regular 
price of . . s149 00 
we w ill give you 10 VERBATIM 
DISKETTES AND o p lastic library 
case . . .. FREE 

TOTAL $1<9.00 

SOFTWARE DEALS·-11 you wan t - to p~rchose any software (in · 
eluding Utilit ies. Operating 
Systems. Gomes. Bui sness Pro · 
gram s. etc .) we wil l 
outomotically deduct from 1091. 
to 40 91. o ff the regular rerail 
price . 

For phone orders CALL: 

(21 J) 113-1594 

•FREE shipping on all orders over $20. V isa and Moster Cord accepted. All never undersold offers good os supply lasts. Please odd 2.00 for all COO orders. Please coll for items not l isted . We glad· 
ly answer ony questiont on all of our hardware, softwo~e . ond supply needs. Quanitity discounts available. School purchase orders accepted. Please remember to f igure competitors shipping and 
handling charges when arriving at n ev er undersold price. 



* *SPECIAL* *SPECIAL* * 
TRS-80 ADD ON DRIVES 
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 

I 
2 INTERFACE, INC ...- 24s 

20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341-7914 

VISA AND MASTER C HARGE ACCEPT ED 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/ 0 

Your disk system and you can really s tep out with 

REMSOFT's Educational Module. REMOISK·1. a 
"short course" revealing the details of DI SK 110 
PROGRAMMING using assembly language. 

Using the same format as our extremely popular 
introduction to assembly language programming, 
th is "ASSEMBLY LANGUAGE DISK 1/ 0 PROGRAM· 
MING.. course includes: 

• Two 45-minute lessons on audio cassette. 

• A 	driver program to make your TRS-80® video 
monitor serve as a blackboard for the instructor. 

• 	 A d isplay program for each lesson to p rovide 
i llustration and reinforcement tor what you are 
hearing. 

• 	 A boo klet o f comprehensive. fully-commented 
program list ings illus trating sequential fi le 1/0. 
random-access file 1/0. and track and sector 1/ 0 . 

• 	 A diskette with machine-readable source codes 
for all programs discussed. 1n both Radio Shack 
EDTASM and Macro formats. 

• 	 Rout ines to convert from one assembler fo rmat 
to the other. 

This course was developed and recorded by 
Joseph E. W1lhs, for the student w ith experience 
in assembly language programming: it 1s an inter 
mediate-to advanced- lever course. M inimum hard 
ware required is a Model I Level II. 16 K RA M one 
disk drive system . 

REMDISK-1 only $29.95 
Dealer inquiries invited 

~ REMsoFT, 1Nc. - " ~· 571E. 185 St. 
Euclid, Ohio 44119 ~ · 

(216) 531-1338 "ll!!I! 
...-70 

Includes $ 1.50 lor sh1pp1ng and handling 
Ohio residents add 5 1 1% sales tax 

TRS-80,... 1s a trademark of the Tandy Corp 

4 4EF 2828 00309 
44Fl FE50 00310 
44F3 C275 43 00311 
44F6 CD2 4 4D 00312 
44F9 FE43 00313 
44FB C275 43 00314 
44FE 1164 4D 00315 
4501 1821 0031 6 

4503 CD 244D 00317 REGI 
4506 FE59 00318 
4508 280 A 00319 
450A FE58 00320 
4 50C C27 543 00321 
450F 115E4D 00322 
4512 1810 00323 
451 4 ll604D 00324 REGY 
4517 l80B 0032 5 
4519 CD244D 00326 REGS 
451C FE50 00327 
451E C27543 00328 
4521 ll62 4 D 00329 
452 4 D5 00330 REGST 
4525 CD244D 00331 
4528 FE3A 00332 
452A C27543 003 33 
452D CDEB4C 00334 
4530 CDBE4A 00335 
4533 Dl 00336 
4534 EB 0 0337 
4535 73 00338 
4536 23 00339 
4537 72 00340 
4538 C35E43 0034 1 

003 42 
003 43 
003 44 
0 03 45 

0033 00346 DISPL 
01C9 00347 CLS 
0049 00348 GETCH 

00349 
0035 0 
00351 

001 E 00352 EREOL 
3C00 00353 VIDEO 
0020 00354 BLANK 
0027 00355 QUOTE 
000D 00356 CRLF 
4020 00357 CURSOR 
0017 00358 SIZE 

00359 
0036 D 
00361 
00362 
0 0363 
0036 4 

4D4E 00365 REGSTG 
4D66 00366 REGPTR 
4D64 00367 PCSAVE 
4D62 00368 SPSAVE 
4D38 00369 BRKAD 
4D46 00370 BRKSV 
4D36 00371 BRKTMP 
4C67 00372 FILL 
4D4D 00373 MODEFL 
4D66 00374 DISPTR 
4AC6 00375 LDSCRN 
4D68 0037 6 CMDTAB 
4D7F 00377 CMDENT 
4DAD 0037 8 EMSG 
4CEB 0037 9 INHEX 
4AA8 00380 WRCMD 

4ABE 003 81 WAITCR 
4D24 00382 GETCH2 
4CF4 00383 HEXIN 
4DBA 00384 REGCH 

00385 
00386 

453 B 00387 LAST 
4338 00388 
00000 TOTAL ERRORS 

J R Z, REGS 
CP ' P ' ;PC? 
JP NZ,MNERR ;NOT VALID 
CALL GETCH2 
CP ' C ' 
J P NZ , MNERR 
LD DE, PCSAVE 
JR REGST 

CALL GETCH2 
CP 'Y' ; IY? 
JR Z, REGY 
CP ' X' ;IX? 
JP NZ,MNERR 
LD DE, REGSTG+l6 ;POINTER TO IX 
JR REGST 
LD DE, REGSTG+l8 ;POI NTER TO IY 
JR REGST 
CALL GETCH2 
CP 'P ' ;SP? 
JP NZ, MNERR 
LD DE, SPSAVE 
PUSH DE ;SAVE POI NTER 
CALL GETCH2 
CP ' : ' ;CHECK SYNTAX 
JP NZ,MNERR 
CALL INHEX 
CALL WAI TCR 
POP DE ;GET POINTER 
EX DE, HL 
LD (HL) ,E ;STORE VALUE 
INC HL 
LD (HL ) , D 
JP MNLOOP 

ROM SYSTEM SYMBOL DEFINITIONS 


EQU 0033H 

EQU 01C9H 

EQU 0049H 


CONSTANTS 


EQU 30 

EQU 15360 

EQU 32 

EQU 39 

EQU 13 

EQU 4020H 

EQU 23 


ZBUG LABEL DEFINITIONS 

NOTE: THESE ARE ALL RELOCATABLE AS 

THE OTHER SEGMENTS OF THE PROGRAM 

CORRECTLY 


EQU 4D4EH+RL 

EQU 4D66H+RL 

EQU REGPTR-2 

EQU REGPTR- 4 

EQU 4D38H+RL 

EQU 4D46H+RL 

EQU BRKAD-2 

EQU 4C67H+RL 

EQU 4D4DH+RL 

EQU 4D66 H+RL 

EQU 4AC6 H+RL 

EQU 4D6 8H+RL 

EQU 4D7FH+RL 

EQU 4DADH+RL 

EQU 4CEBH+RL 

EQU 4AA8H+RL 


EQU 4ABEH+RL 

EQU 4D24H+RL 

EQU 4CF4H+RL 

EQU 4DBAH+RL 


EQU $ 

END ENTRY 


Program Listing 18. ZBUG 

00001 	 ZBUG PART 2 
00002 

43 00 000 03 ORGN DEFL 4300H 
0000 00004 RL DEFL ORGN-4300H 

00005 
453B 	 00006 ORG 453BH+RL 

00007 
00008 LOAD LOAD SYSTEM FORMAT TAPE 

LONG AS 
IS ASSEMBLED 

Program conti nues 

136 • 80 Microcomputing, January 1981 



• • • • • • • 

Games from BIG FIVE will 

turn your computer into a 


SUPER 

NOVA© 


GALAXY 

INVASION© 


, ... ..._ ...._ .N.,,,,.,..... •"• 
• • 

y 
• • c • • 

••• ,,,11 • ..... ATTACK 
• • 

> 
•

' 
•

"
• • • FORCE© 
" 

COSMIC 

FIGHTER© 


METEOR 

MISSION II© 


TRS-80 

HOME ARCADE 

If you and your TRS-80 have longed for a fast-paced arcade-type game that is 

truly a challenge, then SUPER NOVA is what you've been waiting for. In this 
two player machine-language game, large asteroids float ominously around the 
screen. Suddenly your ship appears and you must destroy the asteroids before 
they destroy you! (But watch out because big asteroids break apart into little 
ones.) The controls that your ship will respond to are tlvust, rotate, hyperspace, 
and fire. All right! You've done it! You've cleared away all the asteroids! But what 
is that saucer with the laser doing? Quick! You must destroy him fast because that 
guy's accurate! 

The sound of the klaxon is calling you! Cruel and crafty invaders have been 
spotted in battle formation warping toward Earth at an incredible speed. Suddenly, 
your ship materializes just below the huge flock of invaders. Quickly and skillfully 
you shift right and left as you carefully fire your lasers at them. But watch out! A 
few are breaking out of the convoy and flying straight at you! As the whine of their 
engines gets louder, you place your finger on the fire button knowing all too well 
that this shot must connect- or your mission will be permanently over! With 
sound effects! 

Your TRS-80 screen has been transformed into a maze-like playfield for this 
game. As your ship appears on the bottom of the screen, eight alien ramships 
appear on the top. All of them are traveling at flank speed directly at you! Quickly 
and boldly youmove toward them and fire missiles to destroy them . But the more 
aliens you destroy, the faster the remaining ones become. If you get too good you 
must endure the wrath of the keeper of the mazefield: the menacing "Flagship". 
You must destroy him fast because, as you will find out, that guy's accurate! With 
sound effects! 

With thousands of stars whizzing by you, your SPACE DESTROYER ship 
comes out of hyperspace directly under a convoy of aliens. Almost effortlessly, 
you skillfully destroy every last one. But before you can congratulate yourself, 
another set appears . These seem to be slightly more intelligent than the first set. 
Quickly yo~ eliminate all of them. too. But your fuel supply is rapidly diminishing. 
You must still destroy two more sets before you can dock with your space station. 
All right! The space station is now on your scanners! Oh no! Intruders have 
overtaken the station! You must skillfully fire your neutron lasers to eliminate the 
intruders from the station before your engines run out of fuel and explode! With 
sound! 

The second Big Bllg has occurred and the galaxy is full of stray asteroids 
,and meteors . As you look through your space port you see a belt of asteroids 
drifting across the screen blocking your path to the safety of the space station 
above. But be careful because meteor showers, exploding suns and invading 
aliens may strike your ship and send it hurtling back to ground level. How many 
times can you and your opponent maneuver through those obstacles before time 
runs out? With sound effects! 

...- 357 BIG FIVE SOFTWARE 

P.O. Box 9078-185, Van Nuys, California 91409 

Prices per game. Level l-S14.95, Level 11-$14.95, Level ll/Disk-S17.95 Cassette versions require 16K memory, disk versions require 32K. 
Specify which version when ordering. Write for info. on Mod 3 versions. 
10% discount for 2 games, 15% for 3 or more. All games © 1980 by Bill Hogue & Jeff Konyu . 
Please add S1.00 postage/ handling, Calif. residents add 6% tax. TRS-80 & TRSDOS are trademarks of Tandy Corp. 
All games are written in machine language and supplied on cassette. NEWOOS is a trademark of Apparat, Inc. 
Disk versions save high scores to your TRSDOS or NEWDOS diskette. Dealer inquiries invited. 

Give Card Number. Expiration Dale and Signature for MastOf Ch•ge and VISA orders. 
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00009 
453B CDA8 4A 00010 LOAD CALL WRCMD 
453E 4C 00011 DEFM ' LOAD, I 

4543 CDBE4A 00012 CALL WAITCRWages 4546 AF 00013 XOR A 

Is 
4547 CD1202 00014 CALL SELECT ;SELECT AND START TAPE 
45 4A CD9602 0001S CALL SYNCH ; SYNCHRONIZE AND FIND AS 
45 4D 21373C 0 0016 LD HL , VI DEO+SS 
4550 CD3502 00017 LOADl CALL READ ;READ TAPE BYTE 
4553 FESS 0 0018 CP SSH 
4555 20F9 00019 JR NZ, LOADl ;TEST FOR START OF TAPE 
4557 CD3502 00020 LOAD2 CALL READ 
455A FE3C 00021 CP 3CH ;TEST FOR START - lST BLK 
455C 280B 0 0022 JR Z, LOAD3+7 ;YEP 
455E 77 00023 LD (HL) ,A ;NO - NAME TO VIDEOHere 4S5F 23 00024 INC HL 
4560 18F5 0002S JR LOAD2 
4S62 CD3502 00026 LOAD3 CALL READ 
4565 FE3C 00027 CP 3CH ;TEST FOR RECORD START 
4S67 201C 00028 JR NZ , LOADS ;NO - CHECK EOF 
456 9 CD2C02 00029 CALL BLINK ; TWINKLE STARS 
456C CD35 0 2 00030 CJ\LL READ 
456F 47 00031 LD B,A :RECORD BYTE COUNT 

FOR THE TRS-80 

• Wages MEETS PAYROLLS 4570 CD4E48 00032 CALL READHL ;LOAD HL REG AND C REG 
4573 CD3502 00033 LOAD4 CALL RE AD 
4576 77 00034 LD (HL) , A ;RECORD BYTE TO MEM• Wages IS GUARANTEED 4577 23 00035 INC HL 
4578 81 00036 ADD A,C 
457 9 4F 00037 LD C,A ; CHECKSUM BACK TO C• Wages COST ONLY 457 A 10F7 00038 DJNZ LOAD4 ;GET WHOLE RECORD 
457C CD3502 00039 CALL READ$35.00 FOR MODEL I 457F B9 00040 CP c :GET CHSUM FROM TAPE 
4580 C240 48 00041 JP NZ, ERROR ;BAD LOAD($45.00 FOR MODEL II) 4583 18DD 0004 2 JR LOAD3 ;LOAD THE REST 
4585 FE7 8 00043 LOADS CP 78H ;TEST FOR END- OF-FILE 
4587 C24048 00044 JP NZ , ERROR ;BAD LOAD 
458A CD4E48 0004 5 CALL READHL :LOAD HL FROM TAPE 
458D 2264 4D 00046 LD (PCSAVE) , HL ; SAVE TRANSFER ADDRESS 
4590 CDF801 00047 CALL TPOFF 
4593 C35E43 00048 JP MNLOOP 

FROM 
The Maine Software Library 00049 

v 268 000S0 : WRITE WRITE TAPE IN SYSTEM LOADER FORMATP.O. Box 194 000Sl 
4596 CDA84A 000S2 WRITE CALL WRCMDStandish, Maine 04084 4599 57 000S3 DEFM 1 WRITE ,' 
459F CD9E4A 000S4 CALL SETUP2 ;SET UP ADDRESSES 
45A2 3E20 000SS LD A, II 

45A4 CD3300 000S6 CALL DISPL 
45A7 1620 000S7 LD D, I 

·A Trade name of the Tandy Corp. 
I 

45A9 212A4D 000S8 LD HL,NAME 
45AC 010600 00059 LD BC,6 
45AF CD674C 00060 CALL FILL : CLEAR NAME FIELD 
45B2 0606 00061 LD B,6 
4SB4 212A4D 00062 LD HL , NAME 
4SB7 CD490 0 00063 WRITE0 CALL GETCH ;GET NAME CHAR 
4SBA FE0D 00064 CP 13 ;CRLF 

4 5BC 280A 00065 JR Z,WRITE2 ; END OF COMMAND 
4SBE 77 00066 LD (HL),A 
45BF 23 00 067 INC HL ;SAVE CH AND BUMP POINTER 
45C0 CD3300 00 06 8 CALL DIS PL 
45C3 10F2 0006 9 DJNZ WRITE0 
4SC5 CDBE4A 00070 CALL WAITCR 
45CS AF 0 0 071 WRITE2 XOR A· -'~ 45C9 CD1202 0007 2 CALL SELECT ;SELECT AND START TAPE 
45CC CD8702 0007 3 CALL HEADER ;WRITE HEADER/SYNCH BYTE 

I 
.., 45CF 3E55 00074 LD A, SSH ; SYSTEM HEADER 

45Dl CD6 402 0007 s CALL WRTAPESAVE fl BO"DLE ' '2 4SD4 0606 00076 LD B, 6 :NAME COUNT 
45D6 212A4D 00077 LD HI., NAME 
45D9 7 E 0007 8 WRITE3 LD A, (HL) : GET NAME CH 
4SDA CD6 402 0007 9 CALL WRTAPEWhen you buy your 45DD 23 00080 INC HL 
4SDE 10F9 00081 DJNZ WRITE3 
4SE0 2A304 D 00082 LD HL, (START) ;GET STARTING ADDRESS 
4 SE3 11334D 00 083 WRITE4 LD DE , COUNT+l 
4SE6 lA 00 08 4 LD A, (DE) ;GET BLOCK COUNT 

TRS-80TM equipment! ~. : 
u~ our foll im: number lo ~ 4 SE7 B7 00085 OR A 

4SE8 282S 00086 JR Z,WRITE6 ;NO MORE 256 BYTE BLOCKS 
4SEA 3D 00087 DEC A 
4SEB 12 00088 LD (DE) , A 

check our price before you buy ii..~ 

a TRS-80n1 . .. anywhere! I!:' , . ·~·' 4SEC 3E3C 00089 LD A, 3CH ;RECORD HEADER 
45EE CD6 402 00090 CALL WRTAPE 
4SF1 AF 00091 XOR A ;BYTE COUNT: 256 
4 SF2 47 00092 LD B, A 
4 SF3 CD6 402 00093 CALL WRTAPE 
4SF6 7D 0009 4 LD A,L ; LSB LOAD ADDR 
4 SF7 CD6 402 00 09S CALL WRTAPE 
4SFA 7C 00096 LD A,H ; MSB LOAD ADDR 
4SFB CD6402 00097 CALL WRTAPE 
4SFE 85 00098 ADD A, L ; START CHECKSUM 
4SFF 4F 00099 LD C,A 
4600 7E 0 0100 WRITES LD A, (HL) ; GET NEXT BYTE 
4601 CD6402 00101 CALL WRTAPE 
460 4 81 00102 ADD A,C ;FORM CHECKSUM 
460 S 4F 00103 LD C,A 
4606 23 0010 4 INC HL : BUMP POI NTER 
4607 10F7 00105 DJNZ WRITES 
4609 7 9 00106 LD A,C ;WRITE CHRCKSUM FOR 
460A CD6402 0 0107 CALL WRTAPE :THI S RECORD 
460D 18D4 00108 JR WRITE4 ;NEXT --
460F 3A324D 001 09 WRITE6 LD A, (COUNT) :BYTE COUNT FOR LAST ONE 
4612 B7 0011 0 OR A 
4613 2821 001 11 JR Z, WRITE8 ;ALL DONE 

Program continues 
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THE CREATORPOSTMAN DATA HANDLER 
Ver. 1.0 - by Fred LaForest 

A machine language mailing list program that will do: 
• 650 lables on a 35 track d isk drive 
e 1534 lables on an 80 track drive 
• 10 fields (2 user defined) 
• FAST SORTS 500 records in 30 seconds (use any o r all keys 1n 
any o rder) 
• Fully usable on a one(1) drive system (capacities shown a re 

for a single drive system) 
• Any label stock w· thru 1 'h" vertical (sing le label horizontal) 
• Print one label or a sequence of labels 
• Purge duplicates with or without user assistance 
• 9 d igit zip code 
• Fast search on any field - random access- 3 second average 
• Easy screen editor for fast editino 
• REQUIRES MIN. 1 DRIVE and 32K OF MEMORY. TRS-80 MOD I 

Thisprogram is now available in 2 d ifferent packages. 
1) A sample package that does all the func tions of the full 
system(except the purge) and sells for S25 and is to be used as 
a sales tool only. This is a fully operationa l package but can 
not be enlarged or modified in anyway. Comes with the 
complete documentation and credit can be issued to the 
real package if returned to its place of purchase within 20 
days. 
2) The full program that includes the PURGE function with full 
documentation This package w ill be updated as time goes 
on w ith new ideas so it includes a registration c ard 

Note: works on all operating systems except NEWDOS-80. 
INTRO SPECIAL- $10000 

List Price after February 1st - s125 00 
Send S25 for Sample Package - 1f not everything you 

expected. return sample disk for full refund ( less sh1pp1ng) You 
can't lose" 

SUPER-UTILIT\' 
by K. Watt 

- MAIN PROGRAM LIST 
ZAP UTILITY Special Copy ( to back up 
Display Sector (Disk. File) any protected disks) 
Display Memory Purchaser Use - Only for his 

own personal disks Compare Disk Sectors 
Copy Disk Sectors TAPE COPY UTILITY 
Verify Disk Sectors This p rogram is to make back
Zero Disk Sectors up of any TRS-80 tape. no 
String Search matter how 1t 1s recordect 

(note again this program isSector Search 
for the use of the original 

PURGE UTILITY purchaser for his own pro
Kill Selected Files grams only) 
Get Disk Directory DISK REPAIR UTILITY 
Zero Unused Direc tory Entries Repair Got Table 
Zero Unused G ranules Repair Hit Table 
Remove System Files Repair Boot 
Kill By Category Read Protect Direc tory Track 
Change Name. Date. Pass- Recover K ~iled Files

word. Auto Command Check Directory
Change File Parameters 
Remove Passwords MEMORY UTILITY 

Move Memory 
DISK FORMAT UTILITY Exchange Memory
Standard Format Compare Memory
Format Without Erase Zero Memory
Special Format Test Memory
Read Add ress Marks Input Byte From Port 
DISK COPY UTILITY Output Byte To Port 
Standard Cop y With Format Memory To Disk 
Standard Copy Without Disk To Memory 

Format 
- For TRS-80. MOD I 

Fora mare complete overview. send a self addressed stamped 
envelope.This program is sold on d isk onlya nd retails for $49.95. 

The CREATOR is a new type of p rogram for the micro
computer operator. Yes opera tor!! Easy enough for the person 
just getting into the market. Use and c reate a program that is 
very sophistica ted that programmers will comment highly 
about. The program will c reate error tree basic programming 
code. Not a lmost ready to run BUT READY TO RUN WHEN YOU 
ARE FINISHED. YES g ives birth to a p rogram. Just answer 
simple questions a nd ha ve a simple backgroud in the disk 
system of your computer(if you read your basic manual when 
you ho ve q uestions you will have noproblems). THIS PROGRAM 
IS NOT A DATA BASE!! 

Now in the package comes the report generato r that is in 
the same concep t as the CREATOR. It is called REPORTER. This 
program c reates report output for the CREATOR for either 
screen or printer. 

These 2 programs are on one diskette a nd ore available for 
only $295 complete The system requirements ore one of the 
below 

TRS-80 MOD I. 32K DISK 

TRS-80 MOD II. 64K DISK 


APPLE II. 32K DISK 

This is the most outstanding programming package avail

able from anywhere. Now you can c reate INVENTORY SYSTEMS. 
PAYABLES and RECEIVABLES. CHECK REGISTER and EXPENSE 
REGISTER. and MUCH MOREt 

This pac kage is ready fordelivery only $295 for a nyoneof the 
systems a bove (PLEASE STATE SYSTEM WHEN ORDERING). 

f'.£..G f' 
0/ 0 'r ~ th on\V 

.. 4 0 /0 h\S Mon , .+ninQ in this ad. 
,, ·• : ' On any 0 

" 
For TRS-80 LAZY WRITER MODI 

' 1980 by David Welsh 
It is t ime to put your word processing program away 

and use a word p rocessing system. 
Soft Sector Marketing, Inc. & ABC Sales 

Takes on Scripsit" by Radio Shack" and Electric Pencil"'" 
lt<>*oil Ille thtngs ltlototherword proc...lngprogram• should hove. Eosyto use. 
WT1tton 0 11 1n machine code / It permits the 1nsert1ng and deleting by characters. 
v.<>tds. sentences. and paragraphs/ Page scrolling upond dOwn I Search ahead of 
tne c ursor or behind the curSOf tor onv character I The cursor con be moved up, 
dOwn. leM ond nght I You con seek top or Illeond bO"om ot Me/ Block moveoftex1. 
otock oe1e1e of tert / Search ond reploee or search delete I Unhm1ted insert ( to the 
1om11Of your mochones memory) I Pem1ts use with IOwer case I 
Has things ltlot other prog"'!m• should have, but don't. Upper and IOw9< case 
output to yOul pt1nter ( if yOur printer occepts k:>IN'&r case) without hOV1f"lg vour 
computer modofoed ON UPPER C ASE ONLY MAC HINES !his P<OQrom mor1<s the 
copotot 1e"ers so yau con see whoch le"ers ore CAPITALS ond whoch ore not / Will 
Cl"IOnge all upoer choroct91s text to loW9f cose or o ll IOwer case to upper. A SINGLE 
COMMAND / Wo;t coptoloze the ltrst "'"er ol 011 sentences and 011 Pfoper noun r s. 
WllH A SINGLE ':OMMAND / LOADS ANY ELECIRIC PENCIL / FILE. ASCII SAVED FILES. 
EDTASM FILES or BASIC PROGRAMS SAVED ASCII / Permots 1nstolhng spec1ot control 
characters 1n y0ur te:rt fOf y0ur pnnf0fs spect0! features. hke double wide Of 
condensed pront I Oetonoble screen length and det1nobte pont length to 255 
Ct"IOrocre~wideI Screen ecM1ng that 1s not flnol f1ll yOur command Thismeans that 
vou con edit ycur file o n the screen and 11y0u don't like hOW •t reads YoUCOncancel 
and leave ot the way 1t was I You con append t11es(wh1c h means that you con put 
one tote to theendotonother hie) / No tostcl"IOroctersot theendolthe line evenfor 
the tostest fypost /A d orectory ot all y01.Jr tiles is ovo 1loble to the user without leaving 
the program I Saving programs to disk easy enough for the non-comput91 user/ l o 
save merrory. not all the program modules a re 1n memory at one time but ore 
called !rom the d isk os needed /You con set tab po~tions loke on o typewriter/ 1O 
CUSTOM COMMAND KEYS for the expenenced user lh9fe os o com mand tile that 
permits many spe<::1o l functions that ore a ll user defined (not enough space f()(
be""'e<plonohon 1n ad. send tor complete 0\19fVlew)/ Program hos HELPtile tha t is 
a $h0r1 review of the commands that a re avo110~ 

Standard Pftnter -ule.!hos pronter module is provided tor the useros o standard 
teoture Optional specool pon191 routines for custom printer ,,.;11 be available in the 
near future In this ong1nal release. if ha s the foUowing pnnterdnversondwill support 
Iha fot lOWong pront1ng oevoces RS232. ITTS232 and PAAALLEL pnnter ports You hove 
the following format commands JusMies Text. Centers Text. Centers Title. Line 
Spacing. Line Length trom 3-255 choroct91sond Set Margins/ Also send any ASCII 
code to any pronfer trom the text/ Sove tormo"ed terl to thedosk fO< spooling later / 
1ntouna1ion t0t c ustomer to load his O\NT'I spect0I pnnte' drrve' I Print ing con be 
stoppeo ono started by the user 01 any time and then restarted where yau left ott / 
You con pr int ent11e file or 1ust pron! to bO" om ol the DOQS/ 
Communication Pock099. RS232 COMMUNICATION TERMINAL PROGRAM permits 
vou to communicate with othef computet's Tronster files from one mochine to 
another Permots dumpng memoryacross the phone lines Receive files from other
ms.BO s ond ··Shake Hands·· with torger computers This is the complete system 
COiiea vv:v WRITER There os no package wn"en IOI the TRS-80 tho! is OS 
comprehen~ve !hos package os ovootoble tor the ms.BO Mod I. 32K 0< larger ,,.;th at 
least o songle disk d rive List price " from $125.00 

88... eOirT e•CTOR MARK•TINCI 

Dealer Inquiries Invited. ..- 434 ._....•• 1 N c o R P o R A T E o Dealer Inquiries Invited. 


VIM" -• 6250 Middle Belt. Garden City, Ml 48135 .1 (313) 425-4020 -
C.O.D. - Certified Check. M 0 . or Cash only Sorry, noC 0 D over S 150 001Most orders shipped next day All o rderi; must hove shipping inc luded. Please odd 2% 
or S2.50. which ever is higher fo r shipping Michigan residents. please odd 4% tax Add extra S 1 50 for COD Personal checks toke 3 weeks toc lear. Send $1 .00 
for catalog - get $2.00 c redit on next order. 
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T RAKCESS - by Roxton Baker 
4615 47 00112 LO B, A 

Most Powerful Zap Utility Yet ---- - -------- -
4616 
4618 

3E3C . 
CD6402 

0011 3 
00114 

LO 
CALL 

A, 3CH 
WRTAPE 

;RECORD HEADER 

461B 7S 0011 5 LO A,B 
(R)ead and (W)ritc Sectors 

(T)ake and (P)ut T racks 
461C 
461F 
46 20 

CD6 402 
70 
CD6402 

00116 
00117 
0011S 

CALL 
LO 
CALL 

WRTAPE 
A,L 
WRTAPE 

; BYTE COUNT 

(S)can Trac k Sectors 
(L)ocate Disk Sectors 

4623 
4624 
4627 

7C 
CD640 2 
SS 

00119 
00120 
001 21 

LO 
CALL 
ADD 

A,H 
WRTAPE 
A,L 

;LOAD ADDR 

(C)o py Track 462S 4F 00122 LO C,A ; START CHECKSUM 

(D)uplicate Dis k 4629 
462A 

7E 
CD6 40 2 

00123 
00124 

WRITE? LO 
CALL 

A, (HL) 
WRTAPE 

(B)uild Formal Track 4620 Sl 00125 ADD A, C 
(E)di t or Fiil Me mory 

(F)igurt- CRC's 

462E 4F 
462F 23 
4630 10F7 

00126 
00127 
0012S 

LO 
I NC 
DJNZ 

C,A 
HL 
WRITE? 

~-----------------
ALSO FEATUR ING: 46 32 4F 00129 LO C,A 

• Scrolling ins tead of paging! 
46 33 CD6 402 
4636 3E7S 

00130 
00131 WRITES 

CALL 
LO 

WRTAPE 
A, 7SH 

;WRITE CHEFCKSUM 

• De fa u lt va lues, just press Enter! 
• Electr ic Pe nc il type editing! 

463S CD6402 
463B 2A344D 
463 E 70 

00132 
001 33 
00134 

CA LL 
LO 
LO 

WRTAPE 
HL ,(NTRY ) 
A,L 

; END- OF-FILE 

• Toggle be tween hex or ASCII! 
• No system DOS in drive zero! 

463 F CD6 402 
464 2 7C 
4643 CD6 40 2 

00135 
00136 
00137 

CALL 
LO 
CALL 

l'/RTAPE
A,H 
WRTAPE 

;LSB XFER AD DR 

;MSB XFER ADDR 
• Handles an y numbe r of tracks! 4646 CDFS0 1 00138 CA LL TPOFF 

• Handles any DOS! 4 649 C35E43 00139 
00140 

J P MNLOO P 

~Copi es to b lank or forma tte d dis ks! 00141 ; CATLOG CATALOG A SYSTEM TAPE , PERFORM A CHECKSU M 
• Will duplicate ANY protected d isk! ----------------- 4 64C CDA8 4A 

00142 
0014 3 CAT LOG CALL WRCMD 

464 F 43 00144 DEFM ' CAT, ' 

AND IT'S ONLY $24.95!! 4653 CDBE4A 
4 6S6 CDC901 

0014 S 
00146 

CA LL 
CALL 

WAI TCR 
CLS 

~---~------------- 46S9 21S6 4E 00147 LO HL,TITLE 

Tht' A h f' rnatf' S our<"t> 
1806 Ada Strrel 

46SC CDA72S 
46SF AF 
4660 CD1202 

00148 
00149 
901S0 

CALL 
XOR 
CA LL 

OUTSTR 
A 
SELECT ;SELECT AND START TAPE 

Lans inl(. MI 1.89 10 4663 CD9602 901Sl CA LL SYNCH 
' 

38 
Ph. 5 1 7 I 1.87 ·3358 

nr t85 -0 3 ·14 
4666 DD2100S0 
466A CD3S02 
4660 FESS 

001S2 
901S3 
001S4 

CA Tl 
LO 
CA LL 
CP 

I X, 5000H 
READ 
SSH 

; 5000H 

; CHECK 

IS BASE ADDR 

SYSTEM TAPE 
466F 20F9 001SS JR NZ , CATl 

A1ld 75~ fo r First Class Delivery 
Add Si.SO fo r C.O.D. Delivery 

4671 2A2040 
467 4 CD3S02 
46 77 FE3C 

00156 
001S7 
00158 

CAT2 
LO 
CA LL 
CP 

HL, (CURSOR) 
READ 
3CH ; TEST FOR REC ORD 

Masirr Card/Visa add Sl.00 fo r handling 467 9 2S 0B 00 159 JR Z, CAT3 +7 ; READ RECORD 
Add SI .00 fo r I nstrur rio n Manual onl y 467B 77 00160 LO (HL ) ,A ; STORE NAME 

All ord•·rs ' hipped within 24 hours' 467 C 23 
4670 l SFS 

00161 
00162 

INC 
JR 

HL 
CAT 2 

467 F CD3502 00 16 3 CAT3 CALL READ 
4682 FE3C 00164 CP 3CH ;START OF RE CORD 
46S4 2028 0016S JR NZ , CATS 

~ CalData S~stems Presents v 294 

4686 CD2C02 
46S9 CD3S02 
46SC 47 

00 166 
00167 
00168 

CALL 
CA LL 
LO 

BLINK 
READ 
B,A ; BYTE COUNT 

46SD 007700 001 6 9 LO (IX ) ,A ; STORE I T 

WordMagic II 
4690 CD4E48 
4693 DD7 S01 
4696 007402 

00170 
00171 
0017 2 

CALL 
LO 
LO 

READHL 
(IX+l ) ,L 
(IX+2) ,H ; STORE LOAD ADDR 

4699 110300 00173 LO DE,3 
Complete WORD PROCESSING 469C 0019 

469E CD3S02 
0017 4 
0017S CAT4 

ADD 
CALL 

I X,D E 
READ 

; BUMP POINTER 

designed specifically for 46Al Sl 00176 ADD A, C 

The Radio Shack TRS·SO Model II Computer 
46A2 
46A3 

4F 
l0F9 

00177 
0017S 

LO 
DJNZ 

C,A 
CAT4 

; CHECKSUM FORMATION 

46AS CD3S02 00179 CALL READ 
WordMag1c 11 • 1s a Word Processor designed specif i 46AS B9 001S0 CP c ; COMPARE CHECKSU M 
cally for 1he Radio Shack TRS·80 Model II Compu1er. • 46A9 C2404S 001Sl JP NZ , ERROR 

46AC l SDl 0 01 82 JR CAT3 

FEATURES INCLUDE: 
46AE FE7S 
46B0 C2404 S 

00183 CATS 
00184 

CP 
JP 

78H 
NZ , ERROR 

;TEST FOR END OF FILE 

•Mailing List/Labels Generation 
•Automatic Merging o f Mail ing Data 

46B3 
46B6 
46B9 

CD 4E4S 001SS 
223 4 40 00186 
00223040 001S7 

CALL 
LO 
LO 

READHL 
(NTRY) , HL 
(START) ,IX 

; TRANSFER ADDRESS 
; ENDING ADDRESS 

with Text Files to c reated " PER· 
SONALIZED" Form Letters 

46BD 
46C0 
46C3 

CDF80 1 
CDC90 1 
21 0000 

00 188 
001S9 
00190 

CAT50 
CALL 
CALL 
LO 

TPOFF 
CLS 
HL, 0 

• Automatic wrap-around in text entry 
• Margination, Paging, Complete Cur

46C6 
46C9 

223240 
DD2100S0 

00191 
0019 2 

LO 
LO 

(COUNT ) , HL 
IX,5000H 

;USE IT FOR 
;START ADDR 

BLOCK COU NT 

sor Movement 
• Complete Editing Commands-Inser

46CD 
46 CF 

06 0 E 
ODES 

0019 3 CAT6 
00 19 4 CAT7 

LO 
PUSH 

B,14 
IX 

;LINE COUNT 

tion, Global Subst itution, Overwrite, 4601 
4602 

Dl 
3A3 14D 

0019S 
00196 

POP 
LO 

DE 
A, (START+l ) ; CHECK FOR END 

etc. 46DS BA 001 97 CP D 

• Centering, Smooth Right , Lef t Justify 4606 
46DS 

2006 
3A304D 

00198 
00199 

JR 
LO 

NZ,CATS 
A, (START)

• Table of Contents Generation 46DB BB 00200 CP E 

• Automatic Page Numbering 46DC 2S S0 
46DE cs 

00 201 
00202 CATS 

JR 
PUSH 

Z,CATEND 
BC ; SAVE LINE COUNT 

• Variable Form Lengths 
• Underlining 

46DF 21644E 
46E2 CDA72S 
46 ES 2A324D 

00203 
00204 
0020 s 

LO 
CA LL 
LO 

HL, PARTl 
OUTSTR 
HL, (COUNT) 

• Line Numbering 46E8· 23 
46 E9 223240 

00206 
00207 

INC 
LO 

HL 
(COUNT) , HL 

46EC CD9A0A 0020s CA LL HLACC ;LOAD HL TO BASIC ACC 
46EF CDBD0F 00209 CALL CVTASC ;CONV ERT ACC TO ASCII 

R•quites 64K Modt l 11, TRSDOS j. BASIC (nol p ro"ded wifh WordMag1c) 

lnttoducl°'Y Pticing: S19S.OO M•nu•I SZO. fC • r. Ru. •dd tHJ 

46F 2 CDA72S 
46F S 216E4E 
46FS CDA728 

00210 
00211 
00212 

CA LL 
LO 
CALL 

OUTSTR 
HL , PART2 
OUTSTR 

Ca1Da1a Systems ~ P.O. Box 178446 
Program continues 

San Diego, CA 92117 (714) 272-2661 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80 


INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II is a comprehensive reference guide to the Level 
II ROMs which allows the machine language or Basic programmer 
to easily utilize the sophisticated routines they contain. Concisely 
explains set-ups, calling sequences, and variable passage for 
number conversion, arithmetic operations, and mathematical func
tions, as well as keyboard, tape, and video routines. Part II pre
sents an entirely new composite program structure which loads 
under the SYSTEM command and executes in both Basic and 
machine code with the speed and efficiency of a compiler. In 
addition, the 18 chapters include a large body of other information 
useful to the programmer including tape formats, RAM useage, 
relocation of Basic programs, USA call expansion, creating SYS
TEM tapes of your own programs, interfacing of Basic variables 
directly with machine code, a method of greatly increasing the 
speed at which data elements are stored on tape, and special 
precautions for disk systems. INSIDE LEVEL II is a clearly or
ganized reference manual. It is fully typeset and packed with 
nothing but useful information., It does not contain questions and 
answers, ROM dumps, or cartoons. INSIDE LEVEL 11 •••••$15.95 

4 SPEED OPTIONS FOR YOUR TRS-80! 
The SK-2 clock modification allows CPU speeds to be switched 
between normal, an increase of 50%, or a 50% reduction; selecta
ble at any time without interrupting execution or crashing the 
program. Instructions are also given for a 100% increase to 3.54 
MHz, though the TRS-80 is not reliable at this speed. The SK-2 
may be configured by the user to change speed with a toggle 
switch or on software command. It will automatically return to 
normal speed any time a disk is active, requires no change to the 
operating system, and has provisions for adding an LED to indicate 
when the computer is not at normal speed. It mounts inside the 
keyboard unit with only 4 necessary connections for the switch 
option (switch not included). and is easily removed if the computer 
ever needs service. The SK-2 comes fully assembled with soc
keted IC's and illustrated instructions. SK-2 ..••. $24.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your entire program library 
from disk directories. Program names and free space are read 
automatically (need not be typed in) and may be alphabetized with 
a fast Shell/Metzner sort by disk or program. The list may also be 
searched for any disk, program, or extension; disks or programs 
added or deleted ; and the whole list or any part sent to the printer. 
Finally, the list itself may be stored on disk for future access and 
update. "The best thing since sliced bread" (January issue of 'BO 
Microcomputing). Works with TRSDOS, NEWDOS , and 
NEWDOS/80. One drive and 32K required. INDEX ..... $19.95 

RAM.SPOOLER AND PRINT FORMATTER 
This program is a full feature print formatting package featuring 
user defineable line and page length (with line feeds inserted 
between words or after punctuation), screen dump, printer pause 
control , and baud rate selection. In addition, printing is done from a 
4K expandable buffer area so that the LPRINT or LUST command 
returns control to the user while printing is being done. Ideal for 
Selectric or other slow printers. Allows prin!i: g and processing to 
run concurrently. Output may be directed to !:lither the parallel port, 
serial port, or the video screen. SPOOLER ....• $16.95 

TELECOMMUNICATIONS PROGRAM 
This machine language program allows reliable high speed file 
transfers between two disk-based computers over modems or 
direct wire. It is menu driven and extremely simple to use. Func
tions include real-time terminal mode, save RAM buffer on disk, 
transmit disk file, receive binary files, examine and modify UART 
parameters, program B custom log-on messages, automatic 16-bit 
checksum verification of accurate transmission and reception, and 
many more user conveniences. Supports line printers and lower
case characters. With this program you will no longer need to 
convert machine language programs to ASCII for transmission. 
and you will know immediately if the transmission was accurate. 
TELCOM ..... $29.95 

SINGLE STEP THROUGH RAM OR ROM 
STEPBO allows you to step through any Basic or machine lan
guage program one instruction at a time, and see the address, 
hexadecimal value, Zilog mnemonic, register contents, and step 
count for each instruction. The top 14 lines of the video screen are 
left unaltered so that the " target program" may perform its display 
functions unobstructed. STEPBO will follow program flow right into 
the ROMs, and is an invaluable aid in learning how the ROM 
routines function. Commands include step (trace), disassemble, 
run in step mode at variable step rate, display or alter memory or 
CPU registers, jump to memory location, execute a CALL, set 
breakpoints in RAM or ROM, write SYSTEM tapes, and relocate to 
any page in RAM. The display may also be routed to your line 
printer through the device control block so custom print drivers are 
automatically supported. STEPS0 ..... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complete package includes 3 versions of the machine lan
guage FFT ASM routine assembled for 16, 32, and 4BK machines, 
a short sample Basic program to access them, a 10K Basic pro
gram which includes sophisticated interactive graphing and data 
manipulation, and a manual of instructions and examples. The 
machine language subroutines use variables defined by a support
ing Basic program to make data entry and retrieval extremely fast 
and easy for custom implementation. They perform 20 to 40 times 
faster than their Basic equivalent (256 points in 12.5 seconds), and 
require less than 1550 bytes of memory. The FFT is useful in 
analyzing stock market and comodity trends as well as for scientific 
information. FFTASM ..... $49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of any tape written for Level II. They may be 
SYSTEM tapes (continuous or not) or data lists. The file name, 
load address, entry point, and every byte (in ASCII format) are 
displayed on the video screen. CLONE ..... $16.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII data file into the disk 
version of Electric Pencil for editting. One command from DOS 
quickly modifies existing files to Pencil format. One disk and 32K 
required. PENPATCH ...•• $9.95 

RAMTEST FOR LEVEL II 
This machine language program is a very thorough test for several 
types of RAM errors. A complete test of each individual bit in a 4BK 
machine takes just 14 seconds. Includes a separate test for power 
line glitches. RAMTEST •.•.. $9.95 

ORDERING: Complete satisfaction 1s guaranteed or a full refund will be made. All Model I MUMFORD programs are shipped on cassette unless $5 is included for a formatted (no system) disk. 
Include $1 postage and handling California residents add 6% sales tax. Visa. MasterMICRO charge and COD orders accepted. 
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U.S. Coast 
Guard and 
U.S. Navy 

$59.95 
• ..GOOOOA rA ' 'IN(JI( A rOllfA.\Jl_Y 

t,.YAllU:S S£rT/,\'G V01.U'W1'.'(-0!'1TllUI. 
FOR GOOD PRQCRAM A"'() 0'41A IQA/).\ 
0 '£RY TIMI~! 

' GETRJDUF YOUR TAPt."l l'CS 10/lA I' 
FQR Q,, '/. Y J~~l'QSTA Cf' PAlf) 

Gt.AttAJVrn:n ronx >'<Jl 'R TAr1: 
f>ROAJ. f'MSON Nl"TURN l.Y l f.n-4 Y,} ft)lt 
.4 l 'lll.I. IU."fl:N1'! 

24-hour phone 
(707) 88H23r 

A(_"U·DA TA ALPHA,..'CTJCSP.0. 80X HJ, 

46FB DD7E00 00213 LD A, (IX) ;GET BYTE COUNTalp."lanedas 46FE 87 00214 OR A ;TEST FOR 0 = 256 
46FF 2005 00215 JR NZ,CAT9 
4701 210001 00216 LO HL,256

124 4704 1S03 00217 JR CAT9+3 
4706 6F 0021S CAT9 LO L,A 
4707 2600 00219 LO H,0 ; SET BYTE COUNT 
4709 CD9A0A 00220 CALL HLACC ; LOAD TO ACCUMULATOR 

TRS-80© .,.
TAPE DIGITIZER 470C CDBD0F 00221 CALL CVTASC ;CONVERT TO ASCII 

470F CDA72S 00222 CALL OUTSTR 
ALSOAVAILA8L£ WffHOUT 4712 217 B4E 00223 LD HL,PART3

CASSETTE REMOTE 4715 CDA72S 0022 4 CALL OUTSTR
Used by the ON/OFF S WITCH 471S CD1S4S 00225 CALL OU TIX ; OUTPUT WORD AT IX 

471B 110300 00226 LD DE,3 
471E DD19 00 227 ADD IX,DE ; BUMP POINTER 
4720 Cl 0022S POP BC ;LINE COUNT 
4721 10AC 00229 DJNZ CAT7 
4723 21C94E 0023 0 LO HL , MSG5 
4726 CD3348 00231 CALL CONT ; CONTINUE MSG 
4729 CDC901 00232 CALL CLS 
472C 1S9F 00233 JR CAT6 
472E 21S9 4E 00234 CATEND LD HL , PART4 
4731 CDA728 00235 CALL OUTSTR 
4734 DD21334D 00236 LD IX, NTRY-1 ;SET UP TRANSFER ADD 
473S CD1S4S 00237 CALL OUTIX ;OUTPUT 
473B 21B64E 00238 LD HL , MSG3 
473E CD334S 00239 CALL CONT 
47 41 FE40 00240 CP '@' ;TEST FOR RE-LIST 
4743 CAC046 0 02 41 JP Z,CATS0 ;YES 
47 46 C3SE43 00242 JP MNLOOP 

00243 
002 44 ; CPYSYS COPY SYSTEM FORMAT TAPE 
0024S 

4749 CDAS4A 00246 CPYSYS CALL WRCMD 
474C 43 00247 DEFM ' COPY, I 

4751 CDBE4A 00248 CALL WAITCR 
47S4 CDC901 00249 CALL CLS ;CLEAR SCREEN 
47S7 21964E 002S0 LD HL , MSGl 
47SA CDA728 002Sl CALL OUTSTR 
47SD AF 002S2 XOR A 
47SE CD1202 002S3 CALL SELECT ;SELECT AND START TAPE 
4761 CD9602 002S4 CALL SYNCH ;SYNCH AND FIND AS BYTE 
4764 ED4B2040 0025S LD BC, (CURSOR) ;STORE NAME ON SCREEN 
476S DD2100S0 002S6 CPY0 LD IX,S000H ;START OF BUFFER 
476C CD0F48 00257 CPYl CALL RDSTOR ;READ AND STORE BYTE 
476F FESS 002SS CP SSH 
4771 20FS 002S9 JR NZ,CPY0 ; TEST FOR START OF TAPE 
4773 CD0F48 00260 CPY2 CALL RDSTOR 
4776 FE3C 0026 1 CP 3CH ;TEST FOR START OF RECORD 
477 8 2808 00262 JR Z,CPY3+7

J'Okf:STnU.£. C14Llf0R!••'IA •HU 
477A 02 00263 LO (BC) , A ;STORE NAME CH ON SCREEN 
477B 03 00264 INC BC 
477C lSFS 0026 S JR CPY2 
477E CD0F4S 00266 CPY3 CALL RDSTOR 
47Sl FE3C 00267 CP 3CH ;TEST FOR NEW RECORD 
47S3 2024 00268 JR NZ,CPY5 ; NO - TEST END- OF-FILE 
478S CD2C02 00269 CALL BLINKe COTTAGE• 47SS CD0F 4S 00270 CALL RDSTOR ;GET BYTE COUNT 
47SB 47 00271 LO B,ASOFTWARE 478C CD4E48 0027 2 CALL READHL ;LOAD ADDRESS 


PACKER: Automatical ly edits al l or part of your Basic 
 47 SF DD? S00 0027 3 LO (IX) ,L 
4792 007401 0027 4 LO (IX+l) , H ;STORE IN BUFFERprogram to ease editing, run faster, or save memory. 
479S DD23 0027 S INC IXHas 5 sections: UNPACK-unpacks multiple state· 
4797 0023 00276 INC IXment lines into single statements maintaining pro· 4799 CD0F4S 00277 CPY4 CALL RDSTOR 

gram logic, inserts spaces and renumbers lines for 479C Sl 0027 s ADD A , C ; FORM CHECKSUM
easier editing. SHORT-shortens your program by 4790 4F 00279 LO C,A

editing out al l REM statements, unnecessary words 
 479E 10F9 002S0 DJNZ CPY4 ; GET WHOLE RECORD 

and spaces. PACK-executes UNPACK & SHORT 
 47A0 CD0F48 002Sl CALL RDSTOR ;GET CHECKSUM 

then packs lines into multiple statement lines; main· 
 47A3 B9 002S2 CP c 

tains program logic. RENUM-renumbers program 
 47A4 C2404S 002S3 JP NZ, ERROR 

lines including all branches. You specify increment. 
 47A7 18DS 002S4 JR CPY3 

MOVE-moves any line or block of lines to any new 
 47A9 FE7S 002SS CPY5 CP 7SH ;CHECK FOR END-OF- FILE 
location in the program and renumbers lines. Written 47AB C2404S 002S6 JP NZ, ERROR 

in machine language. Supplied on tape in 3 versions 
 47AE CD4E48 002S7 CALL READHL ;TRANSFER ADDRESS 

for 16K, 32K & 48K. 
 47Bl DD7S00 002SS LO (IX) , L 


For TRS·BO" Level II or Disk Basic........................$29.95 
 47B4 DD7401 002S9 LO (IX+l) , H ;STORE IN BUFFER 
47B7 0023 00290 INC IXFAST SORT ROUTINES: for use wi th Radio Shack's 47B9 0023 00291 INC IXAccounts Receivable, Inventory Control I, & Disk Mail· 47BB CDFS0 1 00292 CALL TPOFF

ing List Systems for Model I Level II. Sorts in SEC· 47BE 00223240 00293 LO (COUNT),IX ;SAVE BUFFER ENDING ADDR
ONDS! You' I~ be amazed at the time they can save. 47C2 00210050 00294 CPY50 LO IX, 5000H ;START OF BUFFER 
Supplied on data diskette with complete instructions. 47C6 21Al4E 00295 LO HL,MSG2 

FAST SORT for Accounts Receivable... ........$19.95 
 47C9 CDA72S 00296 CALL OUTSTR 

FAST SORT for Inventory Control I........ ....... .......$19.95 
 47CC 21C94E 00297 LO HL,MSG5 

FAST SORT for Disk Mail ing List (specify data diskette 
 47CF CD334S 00298 CALL CONT 


or tape for one drive system)............. ...............$14.95 
 4702 CDC901 00299 CALL CLS 

ALL THREE ROUTINES.... .. ...$44.95 
 47DS 210F4F 00300 LO HL,MSG6 

SYSTEM TAPE DUPLICATOR: Copy your system for· 
 47DS CDA72S 00301 CALL OUTSTR 

mat tapes. Includes verify routine. 
 47DB AF 00302 XOR A 

For any TRS·BO'"Level 11 ............$14.95 
 47DC CD1202 00303 CALL SELECT ; SELECT AND START TAPE 

CASSETIE LABEL MAKER: A mini word processor to 47DF CDS702 00304 CALL HEADER ;WRITE HEADER 
47E2 DOES 00305 CPY6 PUSH IX ; SAVE BUFFER ADDRprint cassette labels on a line printer. Includes manual 
47E4 Cl 00306 POP BC ;FOR END OF FILE TESTand 50 peel·and·stick labels on tractor feed paper. 47ES 3A334D 00307 LO A, (COUNT+l)

For TRS·80" Level II & printer...... ......... ................$15.95 
 47ES BS 0030S CP B 
4116 RAM CHIPS-Tested!! Guaranteed for 1 year to 47E9 2006 00309 JR NZ , CPY7 
the original purchaser......................... ..... 16K for $49.95 
 47EB 3A324D 00310 LO A , (COUNT)

MANY MORE items available. Cal l or write for catalog. 
 47EE B9 00311 CP c 

VISA & MASTERCHARGE accepted. Dealer inquiries 
 47EF 2S0A 0031 2 JR Z, CPYEND 

invited. Kansas residents add 3% sales tax. 
 47Fl DD7E00 00313 CPY7 LO A , (IX) ; GET NEXT BYTE 

Foreign orders in US currency only. 
 47F4 DD23 00314 INC IX 

On line catalog on Wichita FORUM-BO: 361·682·2113 
 47F6 CD6402 0031S CALL WRTAPE 

Or call our 24 hour phone: 316·683·4811 or wri te: 
 47F9 1SE7 00316 JR CPY6 

47FB CDFS01 00317 CPYEND CALL TPOFF ; TURN OFF TAPE 
COTTAGE SOFTWARE 

614 N. Harding v- 233 

Wichi ta, KS 67208 
 Program continues 

" TRS·80 Is a registered trademarl< of TANDY CORP."
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47FE 21E34E 00318 
4801 C03348 00319 
4804 FE40 00328 
4806 C25E43 80321 
4809 CDC901 00322 
489C C3C247 09323 

99324 
489 F C0359 2 99325 ROSTOR 
4812 007780 90326 
4815 0023 00327 
4817 C9 00328 

88329 
4818 E05B2848 80330 OUTIX 
481C D07E82 80331 
481F COCE4C 89332 
48 22 CDC74C 00333 
4825 OD7E81 00334 
4828 CDCE4C 00 335 
4828 CDC74C 00336 
482E ED532040 00337 
4832 C9 00338 

00339 
4833 llC03F 003 40 CONT 
4836 ED53 2049 00341 
483A COA728 0034 2 
483D C34900 003 43 

00344 
00345 
00346 

4840 3&45 00347 ERROR 
4842 323E3C 0034 8 
4845 CDF801 00349 
4848 CD4900 00350 
4848 C35E43 00 351 

08352 
00353 
80 35 4 
00355 

484E C0 35 02 00356 READHL 
4851 6F 08357 
4852 CD3502 08358 
4855 67 0035 9 
4856 85 00360 
4857 4F 00361 
4858 C9 00362 

00363 
00364 
08365 

0212 00366 SELECT 
0296 00367 SYNCH 
0235 0836 8 READ 
022C 00369 BLINK 
8287 00370 HEADER 
0264 08371 WRTl\PE 
3c00 08372 VIDEO 
8933 80373 DISPL 
BlF8 00374 TPOFF 
28A7 08375 OUTSTR 
48 28 00376 CURSOR 
89 49 00377 GETCH 
81C9 00378 CLS 
8A9A 08379 HLACC 
8FBD 00380 CVTASC 

803 81 
90382 
00383 

4CEB 00384 INHEX 
4CF4 00385 HEXIN 
41\l\8 093 86 WRCl!D 
4ABE 00387 WAITCR 
4D66 00388 OISPTR 
4CCE 00389 HEXCV 
4CC7 00390 STHL 
43 5E 003 91 MNLOOP 
4338 00392 ENTRY 
4D64 90393 PCSAVE 
4D2A 09394 NAME 
4D32 90395 COUNT 
4030 00396 START 
4034 00397 NTRY 
4C67 08398 FILL 
4E56 00399 TITLE 
4E64 00490 PARTl 
4E6E 08491 PART2 
4E7 B 00492 PART3 
4E89 80483 PART4 
4E96 09494 MSGl 
4EA1 90495 MSG2 
4EB6 90406 MSG3 
4EE3 90487 MSG4 
4EC9 08408 MSGS 
4PBF 09409 MSG6 
4A9E 88418 SETUP2 

08411 
88412 

4859 88413 LAST 
4338 88414 
88888 TOTAL ERRORS 

the FIND ADDA command. 
REG: The REG command 

stores the one or two-byte value 
entered In user register table as 

LO HL,MSG4 
CALL CONT 
CP • @' 

JP 
CALL 

NZ,MNLOOP 
CLS 

;NO RE WRITE 

JP CPY59 ; RE-WRITE 

CALL READ 
LO 
INC 

(IX) ,A 
IX 

RET 

LD 
LD 
CALL 

DE, (CURSOR)
A, ( IX+2 ) 
HEXCV 

;GET MSB TO OUTPUT 

CALL STHL 
LD 
CALL 

A, (IX+l) 
HEXCV 

;GET LSB TO OUTPUT 

CALL STHL 
LD 
RET 

(CURSOR) ,DE 

LD DE,VIOE0+968 
LD 
CALL 

(CURSOR) ,DE 
OUTSTR 

JP GETCH 

ERROR ROUTINE FOR TAPE 

LO A, 'E' 
LD 
CALL 

(VIDE0+62 ), A 
TPOFF 

CALL GETCH ;WAIT FOR ANY KEY 
J P MNLOOP 

READHL 	 READ H ~ L REGISTERS FROM TAPE AND 
START A CHECKSUM IN C•(H)+(L) 

CALL READ 
LD L,A ;LSB OF ADDRESS 
CALL READ 
LD H,A ; MSB OF ADDRESS 
ADD A,L ; START CHECK SUM 
LD C,A ; SAVE IT 

RET 


LEVEL- II ROI! DEFINITIONS 


EQU 0212H 

EQU 0296H 

EQU 02358 

EQU 822CH 

EQU 8287H 

EQU 0264H 

EQU 3Ce0H 

EQU 8933H 

EQU BlF8H 

EOU 28A7H 

EQU 4028H 

EQU 08498 

EOU 81C9H 

EQU 8A9AH 

EQU 8FBDH 


ZBUG SYSTEM DEFI NITIONS 


EOU 4CEBB+RL 

EQU 4CF4H+RL 

EQU 4l\l\8H+RL 

EQU 4ABEH+RL 

EOU 4D66H+RL 

EOU 4CCEH+RL 

EQU 4CC7 H+RL 

EQU 435EH+RL 

EOU 4338H+RL 

EQU 4D64H+RL 

EQU 402AH+RL 

EQU 4032H+RL 

EQU 4D38H+RL 

EQU 4D34H+RL 

EOU 4C67H+RL 

EOU 4E56H+RL 

EQU 4E64H+RL 

EQU 4E6EH+RL 

EQU 4E7BH+RL 

EOU 4E89H+RL 

EOU 4E96H+RL 

EOU 4EAlH+RL 

EQU 4EB6H+RL 

EQU 4EE3H+RL 

EQU 4EC9H+RL 

EQU 4F8PH+RL 

EOU 4A9EH+RL 


EQU $ 

END ENTRY 


specified by the symbolic name 
for the Z-80 register. The display 
is updated and control returned 
to the command loop. 

SET: The SET command modi
fies memory one byte at a time, 
starting with the address en
tered. The display is automati

cally changed to the 128-byte 
block containing the start ing ad
dress, if it does not already con
tain it . As the computer pauses 
to let you enter each successive 
byte, the cursor is moved to sur
round the byte. The past cursor 
marks are not cleared, leaving a 
record of what has been 
changed. To exit the command, 
use the BREAK key. Control is 
returned to the command loop. 

WRITE: The WRITE command 
writes the specified block of 
memory to the cassette, with 
the entry point address and 
name in appropriate format. 
Cassette tapes are written in the 
SYSTEM format specified by Ta
ble 3 using as many 256 byte 
blocks to minimize the amount 
of tape used. 

XREGS: The XREGS com
mand swaps the user primary 
and secondary eight·bit reg is
ters in the user register table. It 
returns control to the command 
loop. 

ZAP: The ZAP command fills 
the specified memory block with 
the byte value. Control is then 
returned to the command loop. 

COPY: The COPY command is 
used to copy the next SYSTEM 
format file using one cassette 
recorder. The SYSTEM program 
copied may load in any area of 
memory. The program is read to 
a buffer beginning at 5000H, per· 
forming checksums on each 
record. Every byte of informa
t ion is preserved for the future 
copy. Tapes of up to 12,288 
bytes may be copied on a 16K 
Level II system. With the over
head required on SYSTEM tapes 
for formatting (10 bytes + five 
bytes/record), this means that a 
program of up to 12,032 bytes 
can be copied if 256 byte rec
ords were used. Once a tape has 
been loaded, as many copies as 
you desire can be produced 
without reloading the program. 

CAT: The CAT command finds 
where all those mysterious SYS· 
TEM tapes load. CAT reads the 
next SYSTEM format file from 
the cassette and performs 
checksums on each record. 
After the file is read, the record 
number, record size and hexa
decimal load address are dis
played on the video screen. The 
last line displayed is the entry 
point address in hexadecimal. 
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II 

Memory Chips For Your TRS-80! 

ONLY $39.95! 
Don't spend $150.00 at Radio Shack when you can install these 
prime, tested, guaranteed, ram chips yourself for less than half that 
price! 
Features: 

1) We guarantee all our ram chips' 
2) Comes with clear, easy to understand, instructions' 
3) Chips will work in keyboard or expansion interface! 

Catalog II: 
2701 16K Ram Chips for the TRS-80 Keyboard .. 39 .95 
2702 16K Ram Chips for TRS-80 Expansion Int .... .... . . . ..... • ..... .... 39.95 
2708 Dip Shunts for Keyboard (reqoi red) 2.00 

Simutek's Sensational Best Sellers: 
MICRO-BEEP 

Micro -Beep is a simple sound device ihat operates off your aux. plug from your casstdte 
cable. Now you o m have inexpensive, easy to use, sound for an excellent price! 

M icro -Beep works w11 h Basic using simple commands! 
OUT255,4 = O N OUT255,0 = OFF 

Requires No Extra Software! Requires Level II Basic or Disk Basic. Will work with 4K
48K! Comes completely assembled! (Requires tmnsistor radio battery) 
Catalog ~: 
2001 M•cro-Beep Sound . . . . . . . . . . . . . . . . . . . . . . . . ... .. ... .. . only 15.95 


Micro·Beep is being used hy TRS-80 Owne-rs all ouer the world! 

•FREE POSTAGE AND HANDLING • ,,-19 
Order #2000 Micro·Speed Mod. Makes Computer 50% Faster. $29.95 
We accept VISA Master Charge -Money Orders· Checks or (C.0.D. $3.00extra) Send 
orders 10 : Simutek, P.O. Box 13687-Z, Tucson, AZ 85732 

Name 

Address 
City State Zip ____ 

Phone orders welcome 24 hours! (800) 528-1149 Simutek offers a number of other fine 
products especially for TRS·SO'sl Send for "FREE" catalog. TRS -80 is a TM of Radio 
Shack . A Tandy Corp. Arizona residents add 4% sales tax 

EMMANUEL B. GARCIA, JR. 
& ASSOCIATES 
203 N. WABASH 


CHICAGO, ILLINOIS 6060 I 

v459 

PHONE 13 121 782-9750 

NOW IN ITS THIRD YEAR OF 
SPECIALIZING IN PRODUCTS 
RELATED TO THE TRS-80* 

• Dealer of quality software and hardware
we sell only the best, proven items. 

• Sponsor of CHICATRUG-monthly 
learning sessions for TRS-80 users. 

• Publisher of "CHICATRUG News,'' monthly 
publication for TRS-80 users. 

• Sponsor of the FORUM-80 of Chicago, a 
24-hour computerized bulletin board. 

• Author of "Pensionmaker," the revolutionary 
defined benefit pension system running on 
the TRS-80 Model I where 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 Shacl<. 

"TAS-80 is a trademari< of Tandy Corporation. 
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. . this monitor is 
substantially ROM-dependent 

and there are two separate 
ROM configurations supplied. . 

The last four single-key com Because ZBUG may alter the 
mands act immediately to per DOS environment, it assumes 
form these functions: that it is operating in a Level II 

* Return to the BASIC READY environment and that the vector 
prompt after clearing the screen area (4000H-42E8H) is initial
and resetting the break vector. ized accordingly. Still, the bene· 

fits of DOS do not have to be@Toggle the 128-byte memo
sacrificed. The short programry display mode. 
shown in Program Listing 2 prot Page 	 the memory display 
vides the sequence used by the down by 128 (80H) bytes. 
Z-80 processor on power-up, and 

~ Page the memory display up 
resets the vector area to a Level by 128 (80H) bytes. 
II configuration. 

This code was extracted from
Using ZBUG from TRSDOS 

the ROM chip starting with the 
I have talked about the bene sequence at address OOOOH and 

fits of ZBUG on a Level II com following the logic assuming no 
puter. What about from TRS disk controller is present and 
DOS? stopping before the MEMORY 

Table 4 is a summary of ROM SIZE? prompt is displayed. By 
routines used. It is a brief de now, many of you realize that 
scription of each routine. (If you this monitor is substantially 
want to know more about them, ROM-dependent and there are 
read SUPERMAP or other publi two separate ROM configura
cations which list the ROM rou tions supplied by Radio Shack 
tines.) for the TRS-80. I have checked 

BYTE DESCRIPTION 


SSH Syslem file header code 


NNH Program name (1-6 characters). there will always be 
NNH 6 characters on tape with lhe name left-justified in 
NNH the field and blank-filled . 
NNH 
NNH 
NNH 

3CH (") 	 Data record header code 

bbH (") 	 Dala record byte count (OOH to FFH) a record size of 256 
bytes is identified by a byte count of OOH 

LLH (") 	 Data record load address LSB 

MMH (") 	 Data record load address MSB 

XXH (") Data bytes repealed for as many bytes specified in the 
XXH (') record byte count 

ccH (" ) 	 Data record checksum byte formed by adding lhe load 
address LSB and MSB bytes and all data bytes in the record 

78H System f i le end-of.fi le mark 

LLH Entry po int address LSB 

MMH Enl ry point address MSB 


(') NOTE: This record information is repeated as necessary to 
load all the required information. 

Table 3. System Tape Format 



NAME ADDR DESCRIPTION 

DISPL 0033 Display the byte in the A register to the video screen 
CLS 01C9 Clear the video screen and home the cursor 
GETCH 0049 Wait fo r a key pressed and return value in the A reg 
SELECT 0212 Select the tape drive using the value in the A reg and start 

the motor 
SYNCH 0296 Read the 256 byte zero header and find the A5H synch 
READ 0235 Read the next byte from tape to the A register 
BLINK 022C Blink the asterisk in the upper right corner of the video 

screen 
HEADER 0287 Write a 256 byte zero header and A5H synch byte 
WRTAPE 0264 Write the byte in the A register to tape 
TPOFF 01F8 Turn off the selected cassette motor 
OUTSTR 28A7 Output to video the string pointed to by (H L) and terminated 

with a OOH or 22H (") byte 
HLACC OA9A Load (HL) to the ACC (4121H- 4124H) as an integer 
CVTASC OFBD Convert (ACC) to a string pointed to by (HL) If you ever do 
CVTBIN OE6C Convert the string pointed to by (HL) to binary in the ACC. Assemblyresult can be i nteger or floating point 
CINT OA7F ACC,H L =ClNT(ACC) language 
CSNG OAB1 ACC = CSNG(ACC) programming, 
PUSHAC 09A4 Push ACC to ACC + 3 o n to the stack or you just want 
TESTAC 0994 Test the ACC for +, - , O and set flags appropriately to know moreFDIV 08A2 ACC =(BC) (DE)/ACC, single precision fp 
FSUB 0713 ACC =(BC) (DE)- ACC, single precision fp about your 
FADD 0716 ACC =(BC) (DE)+ ACC, single precision fp TRS-80ROM, 
MULT OBF2 ACC. HL=(DE) • (HL), integer with overf low to single preci "THE B00K" 

sion floating point in ACC is for you. 
Table 4. Summary of ROM Routines 

Volume I will give you access to over fifty ma
chine language subroutines in the Radio Shack 
Level II BASIC. It includes information on the nu

21 xx yy LD HL,LOADAD ;DISK LOAD ADDRESS TO (HL) meric data formats and a commented listing of the 
11 yy yy LD DE,RUNAD ;RUN ADDRESS TO (DE) 
01 zz zz LO BC, BYTES ;SYTE COUNT OF BLOCK ROM routines. 
ED BO LOIA ;MOVE IT TO RUN LOCATIONS "THE B0<.21K, Volume I", encompasses all arith· 
C3 tt tt JP ENTRYPT ;ENTER SYSTEM PROGRAM metic functions and mathematical opeq1tions. 

There are separate routines tor integers, single 
Table 5. precision, and double precision numbers and the 

data format tor each of these number types is 
explained. The routines that perform ASCII to bin· 

each of the routines on both terfere with DOS. Then move the ary and binary to ASCII conversion are identified 
ROM chips and found that the code from Program Listing 2 still and explained to provide you a means of data 1/ 0. 
ROM entry points used are total resident at BF?OH, to be part of A fully cqmmented listing provides the details on 
ly compatible. the previous block and change the step-by-step execution of these ROM rou· 

I assembled my disk version the jump instruction at the end tines. Although a complete disassembly is not 
starting at B300H and ending at (C3 38 83) to the short code in provided in order to avoid copyright infringement, 
BF1 BH. The program in Pro Table 5 entered with the SET you can obtain a complete disassembly using the 
gram Listing 2 loads at BF?OH. command. disassembler program listed in "THE B00K." 
When loaded from the disk as a . When the program is loaded, Volume I also includes a complete, detailed mem· 
CMD file, execution begins at the code patched as above, and ory map of the entire machine and a symbol table 
BF?OH, initializes the vector you're satisifed that you've noting over 500 addresses, 
area for Level II, and transfers made the changes right, exit "THE B00K" will save you hour upon hour of 
control to the ZBUG entry point. ZBUG to DOS. Use the DOS assembler program development time. Don't start 
To return to DOS, either execute DUMP command to write the programming without it. 
a jump to OOOOH or press the RE converted program to your disk Order your copy of "THE BQ}~K", today!
SET button. as a CMD file. You may then run 

There is a benefit to having it, at will , from the disk by enter I DEALER INQUIRIES INVITED I 
ZBUG on disk as described. It is ing the name from the DOS com

Insiders Software Consultants, Inc.eas~· to transfer any machine mand level. 
P.O. Box 2441, Dept. M 1 "TRS-80lsatrademarkoflanguage program to the disk, One last point: Remember Springfield, VA 22152 .,..305 TandyCorp. 

regardless of its load point (eg., that the addresses used above O Please send me Volume I of THE B00K 
one that loads in low user RAM in the short code sequence are at $14.95 plus $1 .50 for postage.
and overlays DOS, such as EDT· entered in typical address for
ASM). All you have to do is run mat (eg., 4338H should be en NAME: 

ZBUG from DOS and, when load tered as 38 43). 
ed, use it to load the SYSTEM 

Program Modifications file to RAM. Using the MOVE 
command, move the block of The program is easily con
code (which you located using verted to one source module for 
the CAT command) to a high assembly on a 32K or 48K com
RAM address which does not in- Continues to page 161 

v Reader Service- see page 242 

ADDRESS ------------------

CITY, STATE--------- - &ZIPCODE ---

O Check payable to Insiders Software Consultants, Inc. 
0 MASTER CHARGE MC Bank Code: 
O VISA Exp. Date; Card Number: 

Signature: 
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DISK BASED WOBD 

PBOCESSOB 7.80 

Introducing 

COBOL + FORTRAN + 

64K RAM 
FOR YOUR TRS. so' 

• Release your software chains with the NEW 
FREE'.DOM OPTION, a plugable c hange that restruc· 
tures the TRS·60' on command to perform like a 
large Z60 system. All the TRS-60' features are re· 
tained. All TRS·BO' software will run without inter
ference. The option is supplied with a ful ly assem· 
bled & tested FREEDOM BOARD, T8/0S on a 5'/' 
disk, and complete instruct ions. T8/0S allows your 
TRS-80' to execute most software originally written 
for COOS., TSAI OS,, and CPIM, operating systems. 
T8/0S opens the door to higher level languages and 
existing programs. 

• To further enhance your TRS-60 ' processing power, 
a M EM ORY EXPAN SION OPTION Is available to re
place, on command. the ROM and provide A FULL 
64K RAM. This option is switched into operation by 
the FREEDOM BOARD providing 57K of USER RAM 
with T8/0S loaded. Both opt ions are fu lly assembled 
& tested and fit into the TRS-60' keyboard enclo
sure. Write for more detai ls. 6 Mo. Board Warranty. 

FREEDOM OPTION.... . ......... . $245 
MEMORY EXPANSION OPTION.. .. $295 

Send Check or Money Order to: 
( MASS . RESI D ENT S , PLEA SE INCL UDE 5% TA X) 

.,., t 4tF.E.C. ltd. 
P.O. Box 2388 •Woburn , MA. 0 1888 

(817) 944 · 5329 

., ... .. . ..... c..•• 
u~•• • • c·-·-• ••• 
l f lO 1n • •U h"• ••• IH 
IC• • JI •• t '' " ••• ••« • 1"'f 

Program Listing 1C. ZBUG 

00001 ZBUG PART 3 
00 002 

4300 00 003 ORGN DEFL 4300H 
0000 00004 RL DEFL ORGN-43 00H 

000 0s 
46S9 000 06 ORG 48S9H+RL 

000 07 
000 08 SET CHANGE MEMORY BYTES UNTIL <B REAK > IS 
00009 PRESSED TO EXIT TO THE MA IN COMMAND LOOP 
00010 

46S9 CDA8 4A 00011 SET CALL WRCMD 
46SC S3 00 012 DEFM ' SET, I 

4860 CDEB4C 000 13 CA LL INHEX 
4663 
486 4 

ES 
3E80 

00014 
0001S 

SET! PUSH 
LO 

HL 
A,80H 

;SAVE ADDRESS ON STACK 

48 66 AS 00 016 AND L ;FORM DI SPLAY POINTER 
4867 6F 00017 LO L,A ;FOR A BLOCK OF 1 28 BYTES 
4868 
486B 

2266 40 
Dl 

00018 
00 019 

LO 
PO P 

(DISPTR) , HL 
DE 

486C OS 0~020 PUSH DE 
4860 EB 00 021 EX DE,HL 
486E 87 00 022 OR A 
486F EDS2 000 23 SBC HL,DE ;LOCN OF BYTE IN BLOCK 
4871 3E0F 00024 LO A,0FH 
4873 AS 000 2S AND L 
4874 FS 00026 PUSH AF ;FORM BYTE NR AND SAVE IT 
48 7S AD 000 27 XOR L ;FORM ROW NR 
4876 6F 000 28 LO L,A 
4877 29 00029 ADD HL,HL ;CALC VI DEO POSITION 
4878 29 00030 ADD HL,HL 
4879 118F3C 00031 LO DE, VIDEO+l43 
487C 19 00 032 ADD HL,DE 
4870 Dl 00 033 POP DE 
487E SA 00 034 LO E,D 
487F 160 0 000 3S LO o , 0 
4881 19 000 36 ADD HL , DE 
4882 19 000 37 ADD HL , DE 
488 3 19 00 038 ADD HL, DE ; CALC POS I TI ON IN THE ROW 
4884 CBSB 00 039 BIT 3 , E ;TEST FOR BYTES 8-lS 
4886 28 01 00040 JR Z, $+3 ;NOPE 
4888 23 00 041 INC HL ;YEP - BUMP POSITION BY 1 
4889 ES 00042 PUSH HL 
488A CD6F4C 0004 3 CALL MEMDIS ;DISPLAY CHANGE AREA 
4880 3EAA 00044 LO A,17 0 ;GRAPHICS BYTE 
488F El 00 045 POP HL 
4890 
4891 

77 
23 

0004 6 
0004 7 

LO 
INC 

(HL ) ,A 
HL 

;STORE GRAPHIC CURSOR 

4892 23 00 04 8 INC HL 
4893 23 00049 INC HL ;MOVE PAST BYTE 
4894 3E3F 00050 LO A, 3FH 
4896 
4897 

AS 
2803 

000Sl 
00052 

AND 
JR 

L 
Z,$+S 

;TEST FOR END OF LINE 
;YEP - DON'T STORE 

4899 3E9S 00 0S3 LO A, 14 9 ;2ND PART OF CURSOR 
4 89B 77 
489C 21983F 

00054 
0005 S 

LO 
LO 

(HL),A 
HL,VIDE0+920 

489F 22204 0 000S6 LO (CURSOR) , HL ;SET CURSOR 
48A2 3El E 000S7 LO A,lEH 
48A4 CD33 00 000S8 CALL DISPL ;ERASE TO END OF LI NE 
48A7 El 000S9 POP HL ; GET ADDRESS 
48A8 ES 00060 PUS H HL 
48A9 ES 00061 PUS H HL 
48AA 7C 00 062 LO A, H ;CONVERT ADDRESS 
48AB EDSB2 040 0006 3 LO DE, (CURSOR) ;TO ASCI I - HEX FORM 

4 8AF CDCE4C 0006 4 CALL HEXCV ;AND STORE IT IN VIDEO 
48B2 CDC7 4C 0006S CALL STHL 
48BS El 00066 POP HL 
4 8B6 70 00067 LO A,L ;LSB ADDRESS 
4 8B7 CDCE4C 0006 8 CALL HEXCV 
48BA CDC74C 00069 CALL STHL 
48BD EDS32040 00070 LO (CURSOR) , DE 
48Cl 3E20 00071 LO A. , I f 

48C3 CD3300 0007 2 CALL DI SPL 
4 8C6 CDF44C 00 07 3 CALL HEXIN ;GET HEX BYTE 
48C9 El 00 074 POP HL 
48CA 70 0007 s LO (HL) ,B ;STORE IT 
48CB 23 00076 INC HL ; BUMP MEMORY ADDRESS 
48CC 189S 00077 JR SETl 

00 07 8 
0007 9 ZAP FILL MEMORY WITH SPECIFIED BYTE 
00080 

48CE CDA84A 00081 ZAP CALL WRCMD 
4 801 SA 00082 DEFM ZAP ,I I 

48DS CD8 F4A 00083 CALL SETUP! ;READ START- END-BYTE 
4808 CD674C 00084 CALL FILL ;FILL HEM - REGS SET 
48DB C3SE43 0008S JP MNLOOP ; BY SETU P lI I 

00086 
00087 INT CONVERT INTEGER TERMI NATED BY = TO HEX 
00 088 

4 8DE CDA84A 00 089 INT CALL WRCMD 
f48El 49 00 090 DEFM I NT, I 

48ES 213 041 00091 LO HL , 41 30H ; USE BASIC FOR BUFFER 
4 8E8 06 0 S 00 092 LO B, S ;NUMBER OF DIGITS 
4 8EA ES 0009 3 PUSH HL 
48EB CD4900 00094 INT! CALL GETCH ;GET CHAR 
48EE FE3D 0009 S CP ;TEST FOR DONE 
4 8F0 2818 0009 6 JR Z,INT3 
48F2 FE30. 00 09 7 CP ' 0' TEST FOR NUMBER 
48F4 FAEB48 0009 8 J P M, INT! REJECT 
48F7 FE3A 00099 CP ' 9 ' +1 TEST FOR NUMBER 
48F9 F2EB48 00100 J P P,INTl REJECT 

Program contmues 

A complete word processing system for your TRS-60. 

Provides full editing capability including paragraph 

move, line deletion. insertion and correction. 

Store texl on disk, print business/personal letters. 

reports with numbered pages and tille pages. 

Text is stored on disk as blocks are created so texts 

are nol limiled by lhe available memory. 

Requires t6K and one or more disk drives. 

Comes complete on cassette wilh soflware 10 

produce upper/lower case at printhead, and 

keyboard reverse. 

Full nght/lefl justification and much more. 

Send cheque. money order or order by phone . 24 

hours. 7 days a week. Mastercharge and Visa 

cards welcome. 

Please include $ t .00 extra for first class post. 


A complete mailing list option for the owners of the 
Pensa-Write Word Processor. 
Capacity for 300 names per disk. 
Sorts by postal code, prints business letters 
(created by Pensa-Write) against ma1hng list or 
porllon thereof depending on selectable criteria . 
Prints labels in user definable format: Any number 
of columns (up to 5) across the page. any tab 
postions. and any number of spaces between rows. 
Interfaces directly with Pensa-Write Software to 
form the complete word processing/mailing system. 
Requires 32K and one disk drive. 
Please nole : Pensa-Mail is not a "stand alone.. 
program and is designed to be used W1th Pensa-Wrote. 

Both systems available on Diskette for $19.95

• ::-TT...J, -,,., 
v 207-:::J~- ~1 . 

4441 WESTFIRSTAVE 
VISA VANCOUVER. B.C., V6R 4H9I• :lie--- : 604-224-3107 
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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 Special Features: 

simulator that gives you a real-time, 3-D, • 3 frame-per-second flicker free 

out-of-the-cockpit view of flight. animation 


• Maximum transfer keyboard input 
Thanks to fast animation and accurate repre • Constant feedback cassette loader 

sentation of flight, the non-pilot can now learn 

basic flight control, including take-otts and Hardware Requirements: 

landings! And experienced pilots will recog • Radio Shack TRS-80, Level 1 or 2 

nize how thoroughly they can explore the 
 • 16K memory 

aircraft's characteristics. • Nothing else! 


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 See your dealer or order direct. For 
T80-FS1 a marvel of modern technology. direct order, include S1.25 and specify 
You'll simply call it fantastic! 	 UPS or first class mail. Illinois residents Distribution Corp.

add 5% sales tax. Visa and Mastercard 
..,,. 150 Box V, Savoy, IL 61874accepted. (217) 359-8482 

@M@LOGIC 


(R )

TRS-80***MULTl-TASKING OPERATING SYSTEM*** TRS-80 
TRUE TIMESHARING WITHIN A TRS - 80 


ADDS A NEW DIME.NSION TO YOUR MODEL I SYSTEM 

The first system u tility to allow TWO USERS or programs to operate independently in a TRS-80. 

• 	 TSHARE V 1 .2 os an interupt droven ex ecu 11ve which pat c hes itself to NEWDOS or TRSDOS. 

• 	 All o w s TRS·80 to be interfaced 10 a secon d termon;JI thus provi d ing for an additional operatong user 
on y ouo EXPAN DED SYSTEM. Adct1t1oniJl ly, iJ pron1cr can be used to service b oth users. 

• 	 SIMPLEX mode for non serral-pon users. Requires only iJ prrnter as the second "screen". Jobs share 
1tw keyboard under user control ancl detach to run separa1c ly i>u 1 simultaneously. Th is mode a l lows 
non - 1111 erup1 d ro ven t omesharrnri. 

• 	 CON FIG URE i.lllows segmenting o f aviJolalJle m em ory above 7600 HEX in ;Jny proport ion between the 
1wo usr·r s. Selects commu r11ciJt ron rnocle an(! port t ype for second 1errninal. 

• 	 Op t rons for pa rall el p o rt. RS 232, T RS232 , and H U H as 1hc connec t ion fo r your second t erminal. A l l 
sof t ware dr i vers are included 

• 	 Co mrnun1ca1c be tween USERS or PROGR AMS using peck and poke. The e xperience d programmer can 
now crctitc .1 new gPnerat1on o f mul t i terrn mal o p eriJt ed ~nrncs or business software. 

• 	 Ex1'cu 1e BAS IC o r M ACH IN E LANGUAGE. Full u se o f di sks. R equires 32 K plus one dosk drove . 

INTRODUCTORY OFFER on easy loading 5% diskette S 
Full Documentation 89 

· Cal rfornra rcs1dcn1s add 6" .. 1ax.
COMSOFT ...-204 

11 24 N. Brand Blvd . 	 TR S-80. TRSDOS t m Radio Shack/ Tandy Corp. 
Suite 20 1 	 NEWDOS tm Apparat , Inc. VIS4 
Glendale . Ca lifornia 91202 T RS232 tm Small Sys tem Software 
21 3/ 649 ·0369 HUH tm HUH Electronics • 
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48FC 77 00101 LD (HL) ,A ;SAVE CHAR 
48FD 23 00102 INC HLWE'RE OVERSTOCKED 48FE CD3300 00103 CALL DISPL ;DISPLAY IT 
4901 10E8 0 010 4 DJ NZ INT! 
4903 CD4900 00105 INT2 CALL GETCH ;HAVE 5 DIGITS WAI T FOR 
4906 FE3D 00106 CP ; "=" TERMINATORSAVE 25% ! 4908 20F9 00107 JR NZ, INT2 

490A CD1300 00108 INT3 CALL DISPL ; "=" 

4900 AF 	 00109 XOR A
IRV 490E 77 	 00110 LD (HL) , A ;TERMINATE STRING

programmable key s/screen editor 490F El 00111 POP HL ;RESET TO BEGINNING 
4910 CD6C0E 00112 CALL CVTBIN ;CONVERT TO BINARY 
491 3 CDB10A 00113 CALL CSNG ; S INGLE FPUsually . . .... . . . ......... $25.00 
 4916 CD9409 	 00114 CALL TESTAC ;TET ACC<0 
4919 FA7543 00i15 JP M, MNERR 
491C CDA409 00116 CALL PUSH AC ; SAVE ACC
491F CDA409 00117 CALL PUSH AC 
4922 210001 00118 LD l!L,256
4925 CD9A0A 00119 CALL HLACC ;ACC<--256 

Until March 1, 1981 . ..... . $18.75 

SAVE 25% 4928 CDB10A 	 00 1 20 CALL CSNG ; FLOAT 
492B Cl 	 00121 POP BCBXREF 492C Dl 00122 POP DE ;GET NUMBER 
492D CDA208 00123 CALL FDIV ; NUM/ 256 .0basic cross referenc;e & formatter 4930 CD7F0A 00124 CALL CINT ; INT ( NUM/256) 
4933 7C 00125 LD A, H 

Usually .. . ........ . . . .... $29.95 
 4934 B7 	 00126 OR A ;TEST >655 35 

Until March 1, 1981 ... . . .. $22.46 

4935 C27 543 00127 JP NZ,MNERR
4938 223240 00128 LD (COUNT) , HL ; SAVE ITSAVE 25% ! 4 93B 110001 00129 LD DE, 256 

493E CDF20B 00130 CALL MULT ;256*INT(NUM/256 ) 

4 941 CDB10A 00131 CALL CSNG 

494 4 Cl 00132 POP BC


Z80ZAP/ CMD 
a disk modification util ity 49 45 Dl 00133 POP DE 


4946 CD1307 001 34 CALL FSUB ; NUM-256 *INT (NUM/256)

4949 CD7F0A 	 00135 CALL CINT
Usually ...... . .... . ... ... $29.95 
 494C 7D 	 00136 LD A, L ; LSB OF HEX 
494D CDCE4C 00137 CALL HEXCV 
4950 ES 00138 PUSH HL 
4951 3A324D 00139 LD A, (COUNT) ;MSB OF HEX 
4954 CDCE4C 00140 CALL HEXCV 

Unt il March 1, 1981 ..... .. $22.46 

4957 ED5B2040 00141 LD DE , (CURSOR) ; SET UP WRITE TO SCR 
495B CDC74C 00142 CALL STHL 

T HE ALTERNATE SOURCE 
"' 1381806 Ada Street 495E El 00143 POP HL 

495F CDC74C 00144 CALL STHLLansing, Michigan 48910 4962 CD4900 	 00145 CALL GETCH ;WAIT ANY KEY 
4965 C35E43 	 00146 JP MNLOOP 

001 47 
00148 ; HEX CONVERT HEX NUMBER TO INTEGER 

Ph . 517 / 487-3358 or 485-0344 

Add $2.00 for Firs t Class Delivery 00149 
4968 CDA84A 00150 HEX CALL WRCMD 
496B 48 001 51 DEFM 'HEX, I 

496F CDEB4C 00152 CALL INHEX ;GET HEX NUMBER 
4972 ES 00153 PUSH HL 
4973 110001 00154 LD DE, 256 

• 4976 6C 001 55 LD L,H 
4977 2600 00156 LD H, 0 

: COMPILERS : 497 9 CDF20B 	 00157 CALL MULT ;MSB*256
497C CDB10A 	 00158 CALL CSNG rCONVERT TO FLOATING: ACCEL2: Compiler for TRS·80 Dis~ BASIC Compiles e 
497F El 	 00159 POP HL ;GET NUMBERe selected subset to zeo machine code in all four variable types, • 

e compact tK run·time component con trols in terpreter to stream· : 4980 CDA409 	 00160 CALL PUSHAC ;SAVE MSB*256 
e hne an other statements and functions . Technique minimises • 4983 2600 00161 LD H,0 
e code expansion without impairing huge speedups for true double • 4985 CD9MA 	 00162 CALL HLACC ; LSB TO ACC e optimisation. Six diagnostic messages. Local/Global options • 4988 CDB10A 	 00163 CALL CSNG ;CONVERT TO FPe in_crease compatibil ity with subject prqgrams. Output sav_e to • 498B Cl 00164 POP BCe Disk . tapes. Professionals note: No royalties on the derived • 498C Dl 00165 POP DEe code. It's like having a too mhz clock $88.95 • 498D CD1607 	 00166 CALL FADD ;MSB*256+LSB 
e ACCEL: Compiler tor TRS·BO Level 11 BASIC. Same huge e 4990 CDBD0F 	 00167 CALL CVTASC ;CONVERT TO ASCII 
• speedups as ACCEL2 bu! in INTEGER variable type only. Run· • 4993 3E3D 00168 LD A, ';' 
• time component 1ust 256 bytes. ideal for graphics. games in • 4995 CD3300 00169 CALL DIS PL 
• t6K. Developed 1n Britain by Southern Soflware. .. 44 .95 • 4998 23 	 00170 INC HL 

4999 CDA728 00171 CALL OUTSTR ; OUTPUT NUMBER 
499C CD4900 00172 CALL GETCH 

: TSAVE : Writes compiler ou tput to SYSTEM tape . $9.95 : 

: SOFTWARE CPU™ : 499F C35E43 	 0017 3 JP MNLOOP 
00174• Super STEP: Animated ZSO Programming Models. Disas· • 
0017 5 ' 	 EXCHG EXCHANGE USER PRIMARY AND SECONDARY REGS• sembler. Single-step/ TRACE modes with intelligent RAM • 
00176• Window. 5 user-selectable Windows. single and cumulative • 

49A2 CDA84A 00177 EXCHG CALL WRCMD• instruction times in microseconds. Reference Space. much • 
e more. Big booklet. a ZBO Software CPU . 16K Level II TRS·BO. • 49A5 58 	 0017 8 DEFM 'XREGS , I 

: TBUG required. No. BL·O $19.95 : 49AB CDBE4A 	 0017 9 CALL WAITCR 
49AE 0608 00180 LD B, 8 
49B0 214 E4D 00181 LD HL,REGSTG ;SECONDARY REGS PTR 

e Super TLEGS: Relocates TBUG Super STEP .. $9.95 e 
: EMU 02: An imat_ed 6502Programming Models, Disassembles : 4983 ll564D 	 00182 LD DE,REGSTG+B ;PRIMARY 

to 6502 mnemonics S1ngle·step/ TRACE modes. 6502 coun· 49B6 4E 	 00183 EXCHGl LD C, (HL) ;GET ONE REG
• terparts to #B. #J, #R. #F and #G commands, last Cross-inter· • 49B7 lA 	 00184 LD A, (DE) ;GET OTHER: preter.keyboard scan port with p-instructions DB.EB control. : 49B8 77 	 00185 LD (HL) ,A ; STORE IN PLACE• paging in virtualaddress space. more. Big booklet &SYNERTEK • 49B9 79 00186 LD A, C e card, a 6502 Software CPU . • e t6K Level II TRS·BO. TBUG required. No. BL·l .$24.95 e 49BA 12 00187 LD (DE) ,A ;STORE OTHER 

49BB 13 00188 INC DE 
49BC 23 	 00189 INC HL: COLOR COMPUTER : 

e COCOBUG: 6809 Debugging monitor tor TRS·SO Color Com· e e puter Examine. modify memory/CPU regis1ers. place break· e 
• points. execute single instructions or entire machine language e 49BD 10F7 00190 DJNZ EXCHGl• programs 1n real time. Includes 6809 Reference card, runs 1n e 49BF C35E43 00191 J P MNLOOPe 4K 	 $19.95 e 00192• • 00193 ; FBYTE FIND BYTE AND SET (DISPTR) TO ITS ADDRESSe MASTERCARD/VISA e 00194 ; CONTINUE UNTIL <BREAK> OR END OF SEARCH 
: Incl. .75 postage, CA add 6% : 00195 

49C2 CDA84A 00196 FBYTE CALL WRCMD 
49CS 46 00197 DEFM I FIND BYTE, Ie ALLEN GELDER SOFTWARE e 49CF 2A664D 	 00198 LD HL, (DISPTR) ; SAVE DI SPTR. l' 	 .: Sox 11721 Ma in Post Office •. 49D2 22364D 	 00199 LD (BRKTMP ) , HL• San Francisco. CA 94101 • 

• -' 	 v 79 ee TRS·80. TBUG tm Radio Shack/ Tandy Corp. e e Sollware CPU Im Allen Gelder Software. e Program continues 
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1.5 MEG on MODEL 1 
Increase Your Disk Storagelll 

Package 1 • 1.5 Megobytss for only $1 ,540.00 
2 : Model 160-2 AEROCOMP80-trock double headed drives 
1 : PER<OM DOUBLER 1 
1: DOSPLUS 3. 1D 
l : 2 Drive Coble (for ltle AEROCOMP drives) 

Package 2 • Upgrade your Mod•l I to o Mod•l 111 for 
only $320.00 

1: PER<OM DOUBLER 1 


1 · DOSPLUS 3. 1 D 


Package 3 • Add on disk 	storog• ond go doubl• 
<Mnsity for only $1,040.00 

2: Model 40-1 AEROCOMP 40 -trock "mpPV" drives 
1: PER<OM DOUBLER 1 
1: DOSPLUS 3 lD 

1 4 drive coble (for ltle AEROCOMP drives) 


Pockog• 4 • Add on 80-track driv• ond double d•· 
nsity for only $800.00 

1: Model 80-1 AEROCOMP 80-trock " ffipP<,1" drive 
1: PER<OM DOUBLER 1 
1: DOSPLUS 3.1 D 
1: 3 drive coble (for ltle AEROCOMP drive) 

Remember. ONE 80-trock drive, running double density, will 
give you os much storage os FOUR 35-trock drives running single 
density. 

If interested. coll or wri te us ot ltle address below. and let us 
banish your disk storage problems forever! 

r----------------------,

MICRO SYSTEMS SOFTWARE INC. 

5846 Funston Street . Hollywood, FL 33023 


(305) 983-3390 

NAME 

ADDRESS 

CITY 

STATE -------· ZIP 

PHONE 

ACCOUNT# 

MC 0 VISA 0 EXP. DATE 

PROGRAM NAME_~~~~~~-

OUANTITY 

'- -----------------------' 

1 Doublet '' a ~odunorl< al Petcom Doto Carp. 

MODEL Ill 

FOR $320.00 


Yes, double density is here I Two 40 track drives give you 368K of storage. And if thats not 
enough, four 80 track drives will give you 1.4 megabytes al on line storage. All this with the 
added speed al double density operation, not ta mention 80% mare storage per diskette. 

No loss ot your software librory or conversion of your single density diskettes is necss 
sory. DOSPLUS 3 . 1 D reacts to ltle diskette. I t will read single ar double density with equal 
ease. It is not JUST o double density operating system, it is o dooble AND single density 
system. It is the first al i~s kind. No one con offer yoo what we conl To change o disk to 
double density you need only format o double density disk, ond then ONE command 
(TRANSFER) . will bring over all yoor files. Very simple ta use. but not necessary, because 
DOSPLUS will read them os they ore now. Just insert single density diskettes and run (wiltl 
our operating system). The machine will know what you ore doing wlltloot having to be told 
ANYTHING! 

If you wont your compvter to chain functions, then you need DOSPLUS 3. 1 D (for example, 
from powerup you could have your machine coll another compvter. scan o doto base for 
appointments. recording any that appear on your printer: and then load in BASIC. setting 
files and mem/ size. and start your program so your secretory con go right to work) . Wiltl our 
BUILD. DO and AUTO. all of the preceding would be child's ploy. By the way, yoo coold hove 
also set the time and dote, looked ot ltle directory of all your drives os well os checked ltle 
free space mop (which tells you not only how much space you hove on a diskette. but also 
where it Is and what it is used for) DOSPLUS is a truly intellegent. easy to use operating 
system that gives you all your computer is capable of delivering. 

You probably guessed that far S320.00 what we ore doing is turning your Model I into a 
Model Ill. It's so easy anyone can do it in 10 minutes! Why spend S2.500.00 for o Model Ill 
when 1,1ov con get the some computing power. with our kit, and NO SOFTWARE CONVER
SION. for only l320.00. Don' t throw owoy 1,1our Model I, let vs expand it! Move up to ltle 
world of double density. 

You will read the benefits of our error-free software. No miracles. just plain hard work and 
o lot of tes~ng b1,1 eiperts and novices alike. Test us and judge yourself. We gvorontee you 
will be 100% satisfied. If 1,1ou ore the first to find o legitimate "BUG" in our softwore you will 
be reworded wiltl o brand new S100 dollar bill. 

Your syslems disk will come complete with on all new single/ double density disk editor 
called DISKZAP. and o BASIC program compressor co iled CRUNCH. Also inclvded is PURGE. o 
utili ty to make the moss removal ol unwonted files from o diskette easy, and RESTORE. a 
program thot makes recovering o dead file os easy as typing in o command line. TRANSFER is 
just os it sounds. o program that moves all files (except systems) from one diskette to 
another. Single density to double or vice verso. CLEARALE is used to zero dote files on a 
diskette for o "clean slate". DISKDUMP is o new machine language sector display/ modify 
program that works with filespecs instead of tracks and sectors. Used in conjunction with 
DISKZAP. 1,1ou will hove' more disk editing power than ever before. with less frustration than 
was ever thought possible. 

You will now be able to vse oll 1,1our DOS commands from BASIC with ltle CMD 'I' feature. 
And howabout variable length records that really work. first time. EVERY time! This will allow 
l,IOV to use the ISAM programming technique for vosdy improved handling of large data 
bases and lightning speed unheard of in BASIC. (ISAM stands for Indexed Sequential Access 
Method). 

II inflated computing power without on in"ated price tog is what you'r• ol\er, contact us al 
the address below. 

§J1~/f(f)IS·'i!£.T6'/l1$ .-3a4 

$(f)/l'TU/tBl!'IP·tl91! ~ 
Specializing in the Tandy Line 

5846 Funston Street 
(305) 983-3390 Hollywood, FL 33023 
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49DS CD8F4A 00200 CALL SETUP! START-END-BYTE 
49 08 7A 00201 LO A, D BYTE TO (A)
4 909 EDBl 0020 2 FBYTEl CPIR SEARCH FOR IT 

TEACH YOUR 
CHILDREN 49 DB 2012 00203 JR NZ, FBYTE2 NOT FOUND 

4900 FS 00204 PUSH AF 
49DE CS 0020S PUSH BCLearning to count money by Malcolm Nygern 49DF ES 00206 PUSH HL ;SAVE REGS 


A three-program learning system that teaches 
 49E0 2B 00207 DEC HL ;POINT TO BYTE 
49El 226640 00208 LO (DISPTR) ,HL ;SET DISPLAY ADDR

the important skill of counting money. 49E4 CD6F4C 00209 CALL MEMD IS ; DISPLAY 128 BYTES 
49E7 CD4900 00210 CALL GETCH ;WAIT ANY KEYI. Counting Coins-Instruction and drill in 49EA El 00211 POP HL 

counting pennies, nickels, dimes and 49EB Cl 00212 POP BC 
49EC Fl 00213 POP AFquarters. 49ED 18EA 	 00214 JR FBYTEl ;MORE

2. Shopping Trip- Buy goods in various 49EF 2A364D 0021S FBYTE2 LD HL, (BRKTllP) ;ORIGINAL DI SPTR 
49F2 226640 00216 LO (DISPTR) , HLstores; count out the payments and earn 49FS 310043 00217 LO SP,RENTRY ;FLUSH SP 


"purple stamps" for a right answer. Three 
 49F8 C3SE43 	 00218 JP MNLOOP 
00219speed levels. 00220 	 FADDR FIND THE ADDRESS OF THE TWO BYTE WORD 
00221 

49FB CDA84A 00222 FADDR CALL WRCllD 
3. Check-Out-Run your own checkout 

counter. Learn and practice how to make 49FE 46 00223 DEFM 'FIND ADDR,' 

change. 
 4A0 8 CD9E4A 00224 CALL SETUP2 ;START-END-ADDR 

4A0B CDBE4A 0022S CALL WAITCR
Learning to count money by Malcolm Nygren 4A0 E 2A66 4D 00226 LO HL, (DISPTR) 
features superior graphics and is available for 4All 223640 00227 LO (BRKTMP) ,HL ;SAVE OLD DISPTR 

4Al4 2A304D 00228 LO HL, (START)
TRS-80 Model I- Level II- 16K on cassette 4Al7 ED4B32 4D 00229 LO BC, (COUNT) ; BYTE COUNT 

4AlB EDSB344D 00230 LO DE , (NTRY) ;ADDRonly. Shipped postpaid by first-class mail 4AlF 7B 00231 FADDRl LO A,E
$21.50 4A2 0 EDBl 00232 CPIR ;SEARCH FOR IT 

4A22 20CB 00233 JR NZ,FADDRX ;NOPE - NOT FOUND 
4A24 7A 00234 LO A,D ;TEST LS BALSO AVAILABLE 4A2S BE 0023S CP (HL) 


ALPHA- Alphabet recognition for 
 4A26 20F7 00236 JR NZ,FADDRl ;NO - TEST AGAINST MSB 
4A28 ES 00237 PUSH HL

preschoolers 4A29 DS 00238 PUSH DESIGMA-Addition problems for 4A2A CS 00 239 PUSH BC 

Grades 1-3 
 4A2B 2B 00240 DEC HL ; POINT TO ADDR 

SIGMA-EX-Addition problems for 4A2C 226640 00241 LO (DISPTR) , HL ; SET UP DI SPLAY 
4A2F CD6F4C 002 42 CALL MEMDIS- the younger or slower 4A32 CD4 900 	 00243 CALL GETCH ;WAIT ANY KEY 

learner 4A3S Cl 00244 POP BC 

SPE_ L-Spelling practice for 
 4A36 Dl 0024S POP DE 


Grades 2-4 
 4A37 El 00246 POP HL 
Available on cassette only. $5.95 each. Two for $11. 4A38 78 00247 LO A,B ;TEST FOR NO MORE 

4A39 Bl 00248 OR c
All for for $20.00. 	 v' 104 4A3A 28B3 	 002 49 JR Z, FADDRX 

Mercer Systems Inc. 4A3C 18El 	 002S0 JR FADDRl ;ST I LL SOME LEFT 
81 Scooter L•ne 49EF 	 002Sl FADDRX EQU FBYTE2 

Hlcksvllle, N.Y. t 1801 002S2 

002S3 	 MOVE MOVE A BLOCK OF MEMORY 
002S4 

4A3E CDA84A 002SS MOVE CALL WRCllD 
4A41 40 002S6 DEFM 'MOVE, I 

4A46 CD9E4A 	 0 02S7 CALL SETUP2 ; READ START-END-ADDR 

4A49 CDBE4A 002S8 CALL WAITCR 

4A4C 2A304D 002 S9 LO HL, (START) 

4A4F EDSB34 40 00260 LO DE, (NTRY ) 

4AS3 ED4B324D 00261 LO BC, (COUNT) 

4A57 EDBO 00262 LDIR ;MOVE I T!J l
KEYWORD Indexing System 4AS9 C3SE43 	 00263 JP MNLOOP 

0026 4
.\ ~rh.: s o l pmjlrams 1hal "Ill -.:r..:ah: a data ilk m1 dis-.:, hu1ld an 0026S 	 BAS IC TOGGLE
Ind..:\ oi all o..:..: 1.1rn:n..:i.:s oi "K..:}""ords" In 1h..: h:xl u( lhl.'. dala ilk 00266 
anJ allov. in~ull'l..:s ur !lito:ar..:h..:s lnln ch..: '1k uslnQ th..: lnd..:x.:d 4ASC 3EC9 	 00267 BASIC LO A,0C9H ;RETURN
k.,;pt.ords. Th..: s)sl..:m i..:alur..:s1 4ASE 320C40 	 00268 LO (400CH) ,A ;BREAK VECTOR 
•O..:\lhk r.:..:ord kna1hs "llh lo..:o11ion poln1..:rs 4A61 CDC90 1 00269 CALL CLS 
•<ld ..:llon oi non k..:)~ords from lm.1..:x h} s)st..:m 4A64 C3191A 	 00270 JP 1Al9H 
•"~tnd....or.. ··no (" lo1Zh.: ior ln~u lrks 00271 
•101..:ria..:..: lor u:-..: r "rlll..:n lnqulrks 00272 SETUP 

KD'WORD INDEX- 2 disk H K sist<m $49.9; 
 00273 


I disk J2K s!l'l<m Sl9.9; 
 4A67 CDEB4C 0027 4 SETUP CALL INHEX ;READ ADDR 
4A6A 223040 0027S LO (START) ,HLSORTS for HOME and BUSINESS 

I4A6D 3E20 	 00276 LO A, I 

4A6F CD3300 	 00277 CALL DISPL'o ..:ompul..:r u~r ..huulf..I h..: "llhout a '""'"'11k ..:as) lo U!'\: sorl
1 4A72 CDEB4C 	 0027 8 CALL INHEX ;READ ENDING ADDR

proaram. Th..: ' orlh..:a sl YliHo"ar..: In m..:mol') sure proarams ar..: 4A7S ED5B304D 0027 9 LO DE, (START) ; STARTI NG ADDR 
"rlll..:n In t ..:'d II t\ASIC anti ha ' ..: 1h..: lollo'-'illA k:Hufl.:s1 4A7 9 B7 	 00280 OR A ;CLEAR CARRY 
• Sort -\I.PIH or 'L \\EHi( da1a 4A7A EDS 2 	 00281 SBC HL,DE ; END-START 
• Sort on up 10 ; ildds slmuha n..:nusl) 4A7C DA894A 	 00282 JP C,SETERR ; START>END 
•In as..:..:n<llnit ur d..:s..:..:ndln11 s..: 4u..:n..:..: 4A7F 23 	 002 8 3 INC HL .; BYTE COUNT 
• Suppor1 .. kh, l ld ..:o or l3P". I 0 4A80 223240 	 002 84 LO (COUNT) ,HL ;SAVE IT 

A, I• Supports :o...:q. disk and prlnl..: r I 0 (SOHl Hin 4A83 3E20 	 0028~ LO 1 

•Suppori.. u~r I 0 rouOn ..:s 4A8S CD3 300 	 00286 CALL DI S PL ;DISPLAY AND RETURN 
4A88 C9 00287 RET 


SORT 11- lhK IAh:l II Jn m..:mol') sort $19.95 

• Ls..:r ..:\ lls (S l>IH -110 onl)> 

4A89 31004 3 00288 SETERR LO SP, RENTRY ;FLUSH SP 

SONT- llO- l2K OOS In m..:mol') :-.orl $19.95 
 4ABC C37S43 	 00289 JP MNERR 

00290101 the SUIOUS GAMIUI 
00291 	 SETUP! HL=START, BC=BYTE COUNT, D=BYTEtn,.\(l(.J.\(.K Sl.\\U...\TOH. -\ llo" :- ) OU lo slmu lal..: th..: pla)ln" oi 00 292 

1housand!'> oi hand!'> of Ii.I anti anal)1..: lh..: r..: sult!!> on lap..: In l....:'d 4A8F CD674A 	 00 293 SETUP! CALL SETUP
lllJ.\SK. 	 St9.95 4A92 CDF44C 	 00294 CALL HEX IN ;READ BYTE 

~anuals ior all pm11ram:- a'all11hk ior Sl.00 ..:a. 4A9s so 	 0029S LO D,B ;BYTE TO D 
(prl..:..: <l..:t.lu..:llhk on pur..:ha~ oi proQr:.tm) 4A96 ED4B324D 00296 LO BC, (COUNT) 


"TRS·80 is a regislered lrademark of TANDY CORP." 
 4A9A 2A304 D 00297 LO HL , (START)
4A9D C9 00298 RET 

00299(9'Utrtheast~ICROWARE) 00300 	 SETUP2 (START)=START ADDR, (COUNT)~BYTE COUNT, 

BOX 2133, ,,-14 

Program continues BOSTON, MA. 02106 

150 • 80 Microcomputing, January 1981 

http:proQr:.tm
http:l..:t.lu


FROM PRCGRAMMA 

HI-RESOLUTION GRAPHICS FOR THE TRS-80® 


LOWER CASE 

The 80-GRAF IX board includes 

two sets of lower case characters 

at no additional cost. 

INVERSE VIDEO 

The 80-GRAF IX board allows you to 


do inverse video t o high-light your 

screen displays. 

DEMONSTRATION PROGRAMS 

The 80-G RA F IX board is supplied 


with a Character Generator software 

and several demonstration programs. 


FINALLY, AT LAST... 
HI - RESOLUTION GRAPHICS is avail able for your 
TR S-80 computer system. The 80-GRAFIX board from 
PROGRAMMA International, Inc. gives your T RS-80 high 
resolu t ion ca pabi I ity that is greater than t he Commodore 
CBM/ PET or even the revered APPLE 11. 

80-GRAFIX gives the TRS-80 an effective screen of 
3 84X 192 pixels, versus the normal 127X192 for the 
TR S-80, 80X50 for the CBM/ PET, or the 2BOX192 of an 
APPLE II. As an added featur e, 80-GRAFIX offers you 
lower case characters at no additional cost. Of course, you 
can also create your own set of up to 64 original characters 
using the supplied Character Generator software. 

T he 80-GRAFIX board is simple t o install (note that this 
voids your Rad io Shack warranty), and programming is 
done through BASIC. 80-GRAFIX opens up a whole new 
realm of software development a nd excitement never 
dreamed of for the TR S-80! 

CHARACTER GENERATOR 

The supplied character generator 


software allows you to create your 

own character set of up to 


64 original characters. 


REAL-TIME GRAPHIC GAMES 

Wit h the 80-GRAFIX board you ca n 

write exc iting rea l-t ime game s using 

BASIC. 

EASY INSTALLATION 

The 80-GRAF IX board is simple to 


install and fits inside the TRS-80 case. 


GRAPHICS GALORE 

The 80-GRAFIX board and 


the suppl ied Character Generator 

allow you to become an artist. 


ELECTRONIC DESIGN 

The BO-GRAF IX board has unl imited 


applicat ion in Electronic design 

and Education. 


80-GRAFIX HI-RESOLUTION 
Finally, the only means to prot ect 

your computer investment is to order 
an 80-GRAFIX board TODAY! 

EXCITEMENT & FUN 

Open up a new realm of software 


development with the 80-GRAFIX 

board. 


Available exclusively through PROGRAMMA at the cost of $149.95 
Please check with us for availability prior to ordering 
VISA and MASTERCHARGE accepted 
TRS-80 is a registered trademark of the Tandy Corp. .,.. 21 

PROGRAMMA 
INTERNATIONAL, INC. 
3400 Wilshire Blvd. 
Los Angeles, CA 90010 
(213) 384-0579 • 384-1116 • 384-1117 



INTERFACE EXPANSION BOARD 
For the TRS so· 

The Interface Expansion Board gives 
your computer these fea tures: 

Phone Modem 
2K E·PROM OPTION In Stock Now 

32 K Memory 
Real· Time Clock 

PC Board & user ma,...,al 

MDX-1 

Para llel Port 6495 
RS·232 Por t 
Dual Cassette Line • 
Floppy Disk Controller • MDX·2* 
On Board Supply 
Silk Screen 7495 
Solder Mask 
Expansion Port 
Manual 

Add 3.00 for shipping 
& handling. Texas res· 
1den1s add 5% sales 
tax. 

MANUALS $7.95 
FREE PAMPHLET AVAILA BLE 

Call or w r ite 

• MICRO-DE:)IGN 
P.O . Box 18054 

Austin , Texas 78760 
1·512-458·2937 

.,,.379-VISA' 

·TRS BO rs a Trademark of Tandy Corp. 

PPI-80 
/ / I 

PARALLEL 1/0 
,,,- FDR THE TRS-80 

* see Artlcle In Sept. Issue. / 

nae PPl-11> a• complete "'91111 w rn._.c:e......-. tptellcely tor'" 
TRS40, CONlllnQ of 3 c omsiltf•I bl l.itJ proNi ~g IUdt .....,,,• ..: 

sw11ch selectable aOdres.s deCOC11ng 
• comple1e on board regul1ted pow.- supply 
• TTL compatible 1/0 lines conven19nt1y av11l1ble lhl'ough 16pn sockets 
• •5 ll'Olts and ground 11 etch socke4 

3 sottware selectab le mOdes ot operation 
• nandshak1ng 
• ptugs 1n10 keyboard or expan~11on interlace 
• on boarCI kluge area tor experimenting 

provisions lo r 1n1erlac1ng Sears·BSR-AS home conlroller 

Po• lb.. appNclltton• lnck.lde: 
b9d1rectt0na1 commun1ca11on between m1crocomputer5 
parallel printer interlace 
wireless home control v11 BSR home controller 
<Street con!r04 ol hghts, appliances. 1no molors 
interlaces to many populat boards 1nclud1ng A/ D-0 /A converter 

and an EPROM Programmer 

PPl· ID II .., ... .,_ now and can bt purd'l-d tn MW.,.. lormt 
Compleleiy assembted ano tested .. ..... . $ 119 95 
Complete kit w ith Ill pins. . .....89 95 
Bare board drilled and etehed with assemt>ty manu11 ....... ... 25 95 
AceesSOties 
8 channel A/O  2 channel DIA by Op11ma1 Technotogy ..... . . $115 00 
EPROM Programmer Model EP·2A·79 by Opttmal Technotogy 155 00 

To Old er. send payment plus S2 00 sh1pp.ng and handhng 10 
QUANT SYSTEMS 
P.O. eox 121 
CHARLESTON, S.C. 21402 

\ ( l t "4!tth ·~ ~~. i.tlt1 IU 
O•tfMtl . ,.,, .u n 1. ~10-. 
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00 301 ; (NTRY): 16 BIT ADDR OR WORD 
00302 

4A9E CD674A 00303 SETUP2 CALL SETUP 
4AA1 CDEB4C 00304 CALL INHEX ;GET ADDR 
4AA4 223 440 00305 LO (NTRY ) , HL 
4AA7 C9 00306 RET 

00307 
00308 
00309 : ROH DEFINITIONS AND CONSTS 
00310 

4020 00311 CURSOR EQU 4020H 
0049 00312 GETCH EQU 0049H 
0033 00313 DIS PL EQU 0033H 
3C00 00314 VIDEO EQU 3C00H 
01C9 00315 CLS EQU 01C9H 
0E6C 00316 CVTBIN EQU 0E6CH 

0FBD 00 317 CVTASC EQU 0FBDH 
0A7F 00318 CINT EQU 0A7FH 
0AB1 00319 CSNG EQU 0AB1 H 
09A4 00320 PUSH AC EQU 09A4H 
099 4 00321 TESTAC EQU 0994H 
0A9A 00322 HLACC EQU 0A9AH 
08A2 00323 FDIV EQU 08A2H 
0BF2 00 32 4 MULT EQU 0BF2H 
0713 00 325 FSUB EQU 0713H 
0716 00326 FADD EQU 0716H 
28A7 00327 OUTSTR EQU 28A7H 

00328 
00329 : ZBUG SYSTEM DEFINITIONS 
00 330 

4AA8 00331 WRCHO EQU 4AA8H+RL 
4ABE 00 332 WAITCR EQU 4ABEH+RL 
4066 00 333 DISPTR EQU 4D66H+RL 
4C6F 0033 4 HEHDI S EQU 4C6FH+RL 
4CCE 00 335 HEXCV EQU 4CCEH+RL 
4CEI! 00336 INHEX EQU 4CEBH+RL 
4CF4 00337 HEX IN EQU 4CF4 H+RL 
4CC7 00338 STHL EQU 4CC7H+RL 
4C67 00339 FILL EQU 4C67H+RL 
4338 00340 ENTRY EQU 4338H+RL 
4300 00341 RENTRY EQU 4300H+RL 
435E 00 342 MNLOOP EQU 435EH+RL 
4375 00343 HNERR EQU 4375H+RL 
4032 0034 4 COUNT EQU 4D32H+RL 
4030 0034 5 START EQU 4030H+RL 
4034 00346 NTRY EQU 4D34H+RL 
404E 00347 REGSTG EQU 404EH+RL 
4036 00348 BRKTMP EQU 4036H+RL 

00349 
4AA8 003 50 LAST EQU $ 

00351 
4338 003 52 END ENTRY 
00000 TOTAL ERRORS 

00001 
00002 
00003 

4300 00004 
0000 00005 

00006 
4AA8 00007 

00008 
00009 
00010 
00011 
00012 

4AA8 El 00013 
4AA9 EDSB2040 00014 
4AAD 7E 00015 
4AAE 23 00016 
4AAF FE2C 00017 
4AB1 2804 00018 
4AB3 12 00019 
4AB4 13 00020 
4AB5 18F6 00021 
4AB7 ES 00022 
4AB8 13 000 23 
4AB9 ED532040 000 24 
4ABD C9 00025 

00026 
00027 
00028 

4ABE CD4900 00029 
4AC1 FE0D 00030 
4AC3 ca 00031 
4AC4 18F8 00032 

00033 
0003 4 
00035 

4AC6 CDC901 00036 
4AC9 11113C 00 037 
4ACC 210 44E 00038 
4ACF 011000 00039 
4AD2 EDB0 00 040 

Program Listing 1 D. ZBUG 

ZBUG PART 4 

ORGN DEFL 
RL DEFL 

ORG 

GENERAL 

WRCHD 

WRCHO 	 POP 
LO 
LO 
INC 
CP 
JR 
LO 
INC 
JR 

WRC2 	 PUSH 
INC 
LO 
RET 

WAI TCR 

WAITCR 	 CALL 
CP 
RET 
JR 

LDSCRN 

LDSC RN 	 CALL 
LO 
LO 
LO 
LDIR 

4300H 

ORGN-4 300H 


4AA8H+RL 


PURPOSE 	 SUBROUTINES 


WRITE COMMAND NAM E TO VIDEO 


HL ; GET STRING ADDR 

DE , (CURSOR) 

A,(HL) 

HL 


; TEST CHAR FOR ,' Z, WRC2 ;YES - QUIT 
(DE) ,A ;WRITE TO VIDEO 
DE 
WRCHD+ S 
HL ;SAVE RETURN ADDR 
DE 
(CURSOR), DE 

WAIT FOR <ENTER> KEY TO BE PRESSED 

GETCH ; GET CH AR 
13 ;TEST FOR CRLF 
z ;YEP - - GO 
WAITCR 

LOAD VIDEO SCREEN WITH ALL INFO 

CLS 
DE , VIDEO +l7 
HL,HNTTL 
BC, 29 

; TITLE 

Program continues 



••• IN WITH THE NEW 
Is your TRS-80 singing Auld Lang Syne? Does it 

remember the good old days when each new 
Power-Up sequence brought new software to 
massage its RAM? ls it lacking the Spirit o f the 
Season? Start the New Year off on the right keys! No, 
not E-D-l-T .. . C-L-0-A-D. 

No standing in the end-of-the-yea r return lines. These 
original, ready-to- load programs fit your TRS-80 
perfectly. Your computer will receive one 30 m inute 
cassette each month by First Class Mail containing 
ready-to-CLOAD program s that wi ll even keep or 
Father llme from aging. 

Make your New Year 's resolution early this 
holiday season and surprise your TRS-80 with a 
subscription to CLOAD MAGAZINE. 

The Fine Print: 
Overseas rates slightly higher-please write for them . 

V' 32 
Back issues available - ask for our list.• 
TRS-80 is a trademark of Tandy Corporation. .-.: --- .·. ~-PRICES 

: : : :· ·: :
California residents add 6% to sing le copies I year subscription ........ $42.00 : .:____: :H:__: 

and anthologies. 6 month subscription ... . . S23.00 -- - - -
Programs are for Level JI !6K and Single copies . . . . . $450 MAGAZINE INC. 

occasionally for 48K disks. Anthology·volume I . . . ... . SJ 0.00 P.O. Box 1267 
•24 Level I back issues also available. Anthology·volume 2 . .. . .. . SJ 5.00 Goleta, CA 93017 

Mastercharge/Visa Welcom e Also Cash & Gold. Copyright CLOAD MAGAZINE 1980 (805) 964-2761 

llad10 lhaeK 
DEALER 

TRS-80TM DISCOUNT 
0 NO OUT-OF-STATE TAX 

0 NO SHIPPING COSTS 

TRS.SO MODEL Ill 
32K-2 DISKS 

MODEl~~!~ $ 3500 
s2100 
NEW PERSONAL COMPUTER . .. 
REAL-TIME CLOCK, SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETIESPACKS ENOUGH DATA HANDLING POWER FOR 

MANY SMALL BUSINESSES. 

CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 

..___ [·11·•1~r.: 


TRS-80 COLOR $ 339 
COMPUTER OR VIDEO each 
A LOW COST. COLOR COMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT 

PERRY OIL & GAS INC. "' 51 

137 NORTH MAIN STREET, PERRY, MICH. 48872 

PHONE (517) 625-4161 
WARRANTIES HONORED BY ALL RADIO SHACKS • •T.M. TANDY CORP. 
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BREAK THROUGH TO NEW DIMENSIONS 

IN INTERGALACTIC WARFARE ! $19.95 


•UNIQUE DISPLAY solitscr"'1. giwleqch 
pjayera prMJ~ll''Sf>l9Y· 

INTEl.UGENT OPPONENT pit 'P."h h. ~ 
anot er n!'"10n.. 

• ACTION SOlJrll)S& GRAPHICS expk>Sions,
weapons.etc. 

• FLEET BATILE CRAFT~ seekout & 911gQge
evlr~patrals. 

• CHALLENGING c~uering t galaxy 

TRS80 L216K~l~E'Cf. ~t~ 
and instructions send check or money order. 
SYNERGISTIC SOlAR INC ~R.~ 

EDUCATIONAL 

SOFTWARE 


For T RS·80 & Pet Micro Computers 

ELEMENTARY MATH 

SCIENCE BIOLOGY 

GEOGRAPHY HISTORY 

ECONOMICS ACCOUNTING 

FOREIGN LANG. BUSINESS ED. 

GRAMMAR FARM RECORDS 

COIN INVENTORY 

Wri te for FR EE Catalogue: 

MICRO LEARNINCiWARE ...- 89 
BOX 2 1 34, N. MANKATO MN 5600 I 

507-625-2205 

VISA &. MASTER CHARGE ACCEPTED 
We pay IS~ roy~lty for (ducc"tionC\I 


r rogr"ms lis1ed w ith us. 

TIS-80 Is" reglsce<ed lrAckm.vtl of TANDY COIP. 

Pd h • tr•de.m..ui( of Commodofe lus. MAc.htnes. 


LEARNING TOOLS 

• Spelling Primer 
• Vocabulary Builder 
• Crossword Generator 

EACH PROGRAM FEATURES: 
• HUNDREDS OF WORDS 
• GRAPHIC SCORING MONITOR 
• PROGRAMMABLE SPEED CONTROL 

Each Program Available In 4 Levels: 
Grades 1-2; 3-4; 5-6; 7-8. 

(Specify Grade) 

16K - LEVEL II 
$4.95 each - any two for $7.95 

DYNATEK INFO. SYSTEMS 

586 CONCORD AVE. 


WILLISTON PARK, N.Y. 11596 

...- 253 "'Quality Software at Affordable Prices .. 
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4AD4 013000 00041 LO BC ,4 8 
4AD7 210440 0004 2 LO HL, TITLE 
4ADA ll403C 00043 LO OE , VIOE0+64 ; SUB-TITLE 
4ADD EDB0 00044 LDIR 
4AOF 010 S00 0004 s LO BC,S 
4AE2 3A4040 00046 LO A, (MODEFL ) ;TEST FOR ALPHA/ HEX DISPL 
4AES B7 00047 DR A 
4AE6 200S 00048 JR NZ , LDl ;ALPHA DI SPLAY 
4AE8 21CA40 00049 LO HL , HEX 
4AEB 1803 000S0 JR LD2 
4AED 21CP40 000Sl LDl LO HL,ALPHA 
4AF0 EDB0 000S2 LD2 LDIR ;MOVE CORRECT MESSAG E 

000S3 
4AF2 DD21BA40 00054 LO IX,REGCH ;CHAR STRING 
4AF6 FD214 E40 000SS LO IY ,REGSTG 
4AFA 11803C 000S6 LO DE,VIOEO+l28 
4AFO 0604 00057 LO B,4 ;NR. OF SECONDARY PAIRS 
4AFF 006E00 000S8 LD3 LD L, (IX) ;GET REG PAIR NAME 
4B02 006601 000S9 LO H, (IX+l)
4B0S CDC74C 00060 CALL STH L ;WRITE IT 
4B08 0023 00061 INC IX 
4B0A 0023 00062 INC IX 

4B0C 3E27 00063 LO A, 27H ;QUOTE 
4B0E 12 0006 4 LD (OE) ,A ;PRIMED REG NAME 
4B0F 13 0006 S INC DE 
4Bl0 13 00066 INC DE 
4Bll FD7 E01 00067 LO A, (IY+l ) ; FIRST RE GISTER 
4Bl4 CDC E4C 00068 CALL HEXCV 
4Bl7 CDC74C 00069 CAL L STHL 
4BlA 13 00070 INC DE 
4BlB FD7E00 00071 LO A, (IY) ;SECOND REGISTER 
4BlE CDCE4C 00072 CALL HEXCV 
4B21 CDC74C 00073 CALL STHL 
4B24 FD23 0007 4 INC IY 
4B26 F023 0007 s INC IY 
4B28 213700 0007 6 LO HL,SS ;COUNT TO NEXT LINE 
4B2B 19 00077 ADD HL,OE 
4B2C EB 0007 8 EX OE,HL ;BUMP PTR TO NEXT LINE 
4B2D 1000 0007 9 DJNZ LD3 ; FINI SH GROUP 

00080 
4B2F 11C03D 00081 LO DE , VIOE0+448 
4B3 2 0604 00082 LO B, 4 
4B34 DD21BA4D 00083 LO IX , REGCH ;SET UP PRIMARIES 
4B38 DD6E00 00084 LD4 LO L, ( IX) ;GET REG TITLE 
4B3B 006601 0008S LO H,(IX+l) 
4B3E CDC74C 0008 6 CALL STHL ;WRITE IT 
4B41 0023 00087 INC IX 
4B43 0023 00088 INC IX 
4B4S 13 00089 INC DE 
4B4 6 13 00090 INC DE 
4B47 FD7E01 00091 LO A, (IY+l) ;GET FIRST REG 
4B4A COCE4C 00092 CALL HEXCV 
4B4D CDC74C 00093 CALL STHL 
4BS0 13 00094 INC DE 
4BS1 FD7E00 0009 S LO A, (IY) ; GET SECOND RE G 
4BS4 CDCE4C 00096 CALL HEXCV 
4BS7 CDC7 4C 00097 CALL STHL 
4BSA FD23 00098 INC IY 
4BSC FD23 0009 9 INC IY 
4BSE 213700 00100 LO HL, SS ; COU NT TO END OF LINE 
4B61 19 00101 ADD HL , DE 
4B62 EB 00102 EX DE,HL ; BU MP TO NEW LINE 
4B63 1003 00103 DJNZ LD4 

00104 
4B6 S 0604 0010s LO B, 4 ; SET UP FOR 16 BIT REGS 
4B67 ll003F 00106 LO OE , VIOE0+76 8 
4B6A DD21C24D 00 107 LO IX,REGCH2 
4B6E DD6E00 00108 LOS LO L , ( IX) ; REG NAM E 
4B71 006601 00109 LO H, (IX+l) 
4B74 CDC7 4C 00110 CA LL STHL 
4B77 0023 00111 INC IX 
4B7 9 0023 00112 INC IX 
4B7B 13 00113 INC DE 
4B7C 13 00114 INC DE 
4B7D FD7 E01 0011 S LO A, ( IY+l) ; REG MSB VALUE 
4B80 CDCE 4C 00116 CA LL HEXCV 
4B83 CDC74C 00117 CALL STHL 
4B86 FD7E00 00118 LD A, ( I Y) ; REG LSB VALUE 
4B89 CDCE4C 00119 CALL HEXCV 
4B8C CDC74C 00120 CALL STHL 
4B8F FD23 00121 I NC IY 
4B91 FD23 00122 INC IY 
4B93 213800 00123 LO HL , S6 ; COUNT TO END OF LINE 
4B96 19 00124 ADD HL,OE ; BUMP LINE PTR 
4B97 EB 0012S EX OE , HL 

4B98 1004 00126 DJNZ LOS ; FINISH GROUP 
00127 

4B9A CD6F4C 00128 CALL MEMO IS ;8 LINES X 16 BYTES 
00129 

4B90 11CB3E 00130 LO OE,VIDE0+71 S 
4BA0 DD 2A6440 00131 LO IX , (PCSAVE) ;16 BYTES AT (PC) 
4BA4 CD8B4C 00132 CALL MEMOUT 
4BA7 010400 00133 LO BC, 4 
4BAA 214A4E 00134 LO HL,M6 
4BAD llCB3E 00135 LO OE,VIDE0+71S ; OVERWRITE ADDR WITH (PC )
4BB0 EDB0 00136 LDIR 

00137 

Program contmues 



P.O. Box 16020 
Fort Worth, Texas 

76133 
(817) 294-2510v 12 

All FMG Softwar• Productt Include All Neces· 
n rv Manuals 

NEW 

VERSATILITY 
For Your TRS-80 

C?/ffi®2= 

CONTROL PROGRAM 


FOR MICROCOMPUTERS 

ENABLING YOU TO RUN 

SOFTWARE PUBLISHED 

FOR CP/ M 1.4 ON THE 

TRS-80 
CP/M is considered the industry stand· 
ard disk operating system because it 
gives you the hardware-independent 
interface you need to make your com· 
puter work for you . CP/M 2.0 is the 
latest in the evolution of a proven relia· 
ble and efficient software system. FMG 
CORPORATION NOW OFFERS THE 
CPIM 2.0 FOR THE TRS-80 . 
It features an enhanced upward com· 
patible file system and powerful new 
random access capabilities. The CP/M 
2.0 from FMG provides the ability to 
run software published for theCP1M 
system, on the TRS-80 Model 11. From 
minidisks, floppy disks. all the way to 
high-capacity hard disks. the flexibility
of CPIM 2.0 makes it a truly universal 
operating system. The package 1n· 
eludes an 8" system disk, editor. as
sembler and debugger for the TRS-80 

Available 1n Format A, B, C, G only , . • $200/$25 

ffiP/ffi: 

NEW INDUSTRY 

STANDARD 


A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi 
program ming at each terminal. 
Best of all, it's CP/M compatible 
which mea ns you can run a wide 
variety or programming languages, 
applications packages, and devel
opment software. 

You can run simultaneous edi
tors, prog ram t ranslators, and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter
minals. Or you can use MP/M real
time features to monitor an assem· 
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an excellent 
focal point for a cluster of con· 
nected mic rocomputers. The pos
sibilities are limitless. 
lform•l 8 1 S450JS3S 
IFOfm•I G) _ S300/S35 

"CP/M and MP/ M are trademarks ol Dig ital Research. 
ZCW 1$ a trademark Of Ztlog. Inc; 

TRS·80 is a trademark ol Tandy Corp 

PascallM is a lrademark 01 Sorcim 


FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SOFTWARE 

sonwu.r}::t:, n • ~-'U>•~lMICROPRO INTERNATIO NAL 

u ~u~:~~~~=~1! ;,~~:::~k~~~:~~~;~,~'J1~~:: 
( M ) ~'~:~~~~t e5c"b'.s ~~~e~r (,!~~!~. reEc:C~,C,;'~£t:~ 

l loat1ng & lui:ed poin t. t KPOnen11al. he ld justil1c d. etc 
Even va11ab!e number ol l ields per record• $225/$25 

SUPER-SORT II - At>o11e a 111ilable as • bsolute pro· 
gram only . . , . . . . .. $175/$25 

SUPER-SORT Ill - As II w1th()ut SELECT/ EXCLUDE 
. $125/$25 

WOAD-STAR - Menu du11en visual word l)l'Ocesslng 
system fOf use w 11h standard termina ls. Te•t lorm.t· 
11ng pe1f0f~d on SC1Hn Facilities fat ICll.1 paginate 
pa~ number. jus11ly, center and underscore User 
un pnl'lt Oot: dOCumenl while 11mul1anc-ou$1y editing 
a se<ond Ed1I tacih1• s include gk>bal se:uch and 
replace. Read'W111e 10 other texl t1i.s block move 
etc Aeouires CRT terminal w ith addressable cu•s.o1 
pos1honing . . $4951$40 

WORD-STAR Cuslombalton Holes For sophislicated 
users who do noc ha\·e one ol lt\e- many standard 
termmal or puntet conl19UraTtons in the distubul+on 
version OI WORD-ST AR .. NA/195 

WORD-MASTER Te -1 Ed itor - In one mocte ha'!i super
s.et o f CP/M's E,O commands Including gtobal search · 
ing snd rep1111c1ng, IOMards and backwa1ds in lile in 
video mode, prOY1des lull screen ed itor for users w ith 
serial add•esseible·cursor to rm1na1 $150/125 

FLOPPY SAVER - Protection for center holes of 5" 
an d 8"' Ooppy d isks Only 1 needed per dislcelle. Kil 
conta ins cen1eting post P'euure 1001 and tough 
7 mil myla1 r..nl0fc1ng rl rtgs tor 25 d iskeues. 
5", K11 , . ....114.tS 
5 ". Rings only ' . • • ...• $7.IS 
8", K11 . . , ....... , .. • • • . . 111.tS 
8". Rings onty . - . . . . . SI.ts 

HEAD CLEANING DISKETTE - Cleans lhe dnve Read/ 
W111e head 1n 30 second* Otskette ab sorbs k>ose 
o xide parhcfes 11noe1pr.nts and 01her loreion parll 
cles tt\.1111 m1ghl h inder lhe perlormance ol the drive 
head Lasts e t 1eas1 3 mon1n1 wlth daily use 
8". 	 $32.0 0 
5v.· 	 $30.00 

FMG's LIBRARY: 
PASCAL USER MANUAL & REPORT 
(2nd} Edition by K. Jensen and N. Wirth 

• Morttl 	MH•I 1M CoMbe RettteMe ft••M r.r iettl Pro· 
frl.....S l ldknfl•........ 

• ~IS Hsi,,.. u ...... lo DllMMlrlla tM Yarto.s fl• · 
llmof PASCAl 
The booll: consosls ot lwo ~rts tht U$el manuaJ and tne rtvistd 

report The ~l ts chrectecl 10 1nose who nm some 1aimta11fy 

:h~Lejfn~~~r:'11~1,~;~o;;~e;0 ria1n~~~U:1~A~C~'(~ 
wtlldl coost1tUltS a common blSt bt1ween vanous 1mplemtnt1· 
t1ons ot1he1anguage 

Stod lfo Price 
... 121 S9.95 

PASCAL PRIM ER Problem Solving 

Bis ~ook l'lts lbrt• majOf 1oals: 
• Jo la1rod11ct 111 upem ot 011 ,,.gnmml1g ud •roblem 

sohia1 ,,OCHS (lftclufes ,m1em ...~ltkall•• ... « gH I· 
ZlllOI , •tfOIU•ms. cMh••· ffbUffl... l tsUfllg, dGOllltnla· 
tlMHdntailllllllKI); ·Te::::~=/==-!:: style and i.ctw ti~ a llttll 

· t' In ell UM synt11 GI Ille PASCAL pro1r1111mlnt l111u111. 
Numt<oos u~mples a(e emo'°Vfd 1n1oughoo1 ttte ttxl PAS· 

CAL 1S ustd as a vtll!Cle 10 IHCtl ~lflOUS ISPfC(S ol progrimming 
ltcl'ln<QueS 

StoO Ho. Price 
# 8Z4 $t8.9S 

(T) ~~:~~!~:i:~E=~h'i; ;-ta~=~~~~ST~~~t':~;!~; 
and aged 1ec4uv1bles Maintains cus1omer hie lnckld· 
•"9 c:reo11 inlormahon and account s1.111tu1. Thi C:IM· 

rent slatus of 1ny cus1omer account ts insta.nUy 111a.ll· 

able. Produces reports as fol lows; Aged Accoun1s 

Receivable, Invoice Register. Paymenl and Ad1ust

men1 AegfSter and Customer Account Status RepOrl 


:t:~·~s.~?r~! ':~!1~HJl~~o~~~B~S\£~~iilo~Sfo 

(T ) ~~:~~~~~or; ,~n~~d•='~~~~ n~'::i:.":.a~:':cr~ (M) :~!~·~l;i;ee: ~~~~e~~~~~ILC=P~Tt 1:.~~
ltOtl . unit of measUl'e, vendor and reorder data, iiem 

ac11vtly 1nd complele information on cuuent item 
 1ac1ng to CPIM IS Uwough the IUPPOfl l~brvy The 

costs. Pf1CK1g Ind sales Produces reports as IOllowl package tncludes coml)ller. ~hcrosofl Compshble re· 

Pnyst<:al Inventory Worksheet. Inventory P11ce l1Sl. 1oca11ng assemt>!er and l1t1 ker. and source lor all 

Dep111men111 Summary Rep0rt. Inventory Status Re· library modules Var1ant records, strings and d1recl 

l)Oll. Ttoe Rco1der Report and the Penod·to·Date and 110 are supported. Requires 56K CP/M snd Z80 CPU 

YeaHo·Oate reports. Supplied in sou1c::e code 101 •. 1315/125 
1~;,'~~o~t :~~~~s-~ _~ee-~ ;;~c~ ~f · ~~ ~~ ·~=,~~~ (M ) =~!CRA~~~1; ~~~·~.~~~!nco:~:. ~~;~:ire: ~.·~~~: 

{ T) dress lnloi mation and allows the selecti 11e p11nting 01 ~r included. Suppons 1n!enupt procedures. CP/M 
1his 1nlormat1on in the 1orm ol mailing lisls or ad· We 110 and assembly ltnguage Interlace Real van· 
diess 18bel s Allows tne user to ta ilo r the ays1em to ables can be BCO. software llo111ng pofnl , or AMO 
n11 own p.articula r 1equirements . Use1·del1ned lo,.. 9511 har~ware lloat.ng oo.n1. Version 3 lnclu~s 
mal and pt1nt·ou1 system uses a specill1 forma t Ille Enumerahon an d Record da1a types Manual explains 

;:~~~s~e1~!t:1~';~~ci:r~ 1,"o,~::' i'."i!sm:i~1n1~c1:!~ 	 ~~:1;.~ok:~s,~:~ ir~':'0:~11:i'R::~~eh.~orM~. '~:: 
w11t1 system Au1oma11c S011tng of data uses indtxed qu1ro 32K 12$0/130 
Me management routines wh1eh allow the name and 

:~!~!~'!t':Ui::~n;g.,~~~~!::'rn':~~~:dc:: ( M) i:~~~c~~....o~s~u~~~=oc::::;r-:o~~~~T1:!": 
!or M1crosolt BASIC .11t0JUO 	 1erpteter Suppor1s full hie controt tha1n1ng inteQe1 

and extended precision vauabfes. etc. • S110/Sl5 

5D ~:N~~=~~·~:·~~n ~~:,~e!~::~::n. 
1ng 1S requ11td (ntr1es 10 ol her GRAHAM-DORIAN ( M) ::~::.;; ~~~~'Ya';i'.:~ 0~1:!~~~~er11t:n!~!~ne:t•;~fi 

( T) :~~ao:i~;;,:~ ~~~~~~:e~'ec~~.t~-m~~:.~~~~~~.~:~ 
register. record o l jOuinal entries, t11al balances and 
monthl y closings Keeps 14 month history and p10· 
v1des comparison o l current year w ith previous year 
Requires CBASIC· 2 Supplied in source . $995/$35 

( T ) ~~~c:~!o~:ic~;~Tg~~. -;-u~na::~;~sms~~kcu~'.e;~~~ ·i,~~;: 
ac11on 1nlo1mat1on may be ente,ed !or rep()rt ing by 
salesman. 1ype 01 sate. date of sale, etc Repor!S 
ava1lat>i. boln lat accounting and dec111on mal!.ing 
Requ1111 CBASIC·2 Supphed m source Uto/$35 

(T) JOI COSTING - Destgned for genetal contractois 

!~c:~~!: ~~!~':ac;-:170~~~~~~~:~~~~=·:~ 
penses User e s1abhshes customized cos1 categories 
1nd tob P"lases Permits compa 11son Ol actuel versu s 
es11ma1eo costs A.ulom•llca llr 1..pdates GRAHAM· 
DORIAN Gtne111 Ledge1 or runs u stand alone •YI· 
tem Requires CBASIC·2 Supplied in sou1ce 19151135 

Sample Program Disk For Each Graham· Dorian 

a_u_•_;n_••_•_•_•c_•_•o_•_·_so_•_c_itv_•_•_c•_•_o_•_· _ _··_"_s_ 
The sale of each Prices F.0.B. 
propr ietary software Fort Worth , Tex . 

rrcc.~l~~er~?':;·~~y~na fi~i:"a'~'3 ·d~b'~g-. 
one syst em only. charges &Jlitra. 

M icrocomputer Pro blem Solving U sing Pucal 
by Kenneth L Bo w les 

•A looti Otsltlad tor l 1ltl Coll1ga Co•rsts AN O ll• it ldual 
SeW·Sludy 

• lfeal IM na wlUri UCSOPasta! 
• ltcl"611 Ettea1I011t lo Stallelari PASCAL 

ThtS ~ If on19neG both lat mlroductory courses in com 
J)Uler oroblem solvmo at tne lrts llman and soohomore cot1eoe 
leveC and to11no1vldwl s.ell·stucty II mclulJes m•ny eK•mJ)les and 
actually uecu1abte oro0rams II includes 1nfo<ma1;on on the nee· 
tssary l11f'ICl10f'IS l rld CHOCtdures tor harldhng gr41ph1CS arld 
strings 

SloO No. Price 
# 122 $14.95 

StoO No. 	 Price 
Ml25 	 $1 1.95 

d• t• speed (no cofllle'lion 10 he• ). with CAC btock 
control check tor very rel!ab'41 e110f detection al"d 
automatic ret1y. We use ill ll's great! Full w1ldcard 
expansion lo send it .COM, etc 9600 baud with wire. 
300 b" ud wi th phone connecllon. Both end$ need 
one. Standard and@versions can ta lk toono pmother . 

. 1150/SS 

FORMATS AVAILABLE: 
CA) TAS-80 Model I IM) Keys Only 

ORDERS MUST (8 ) TRS·80 Model II 
SPECIFY DISK ICI TRS·80 Model 111 IMI Keys Only
SYSTEMS ANO 10) HEATHKIT H89 (M l Keys Onty 
FORMATS: !El NORTH STAR 

IFI SUPER BRAIN CO 
IGI STANDARD UNIMPLEMENTED 

(M) ~~1i!i~de~~~~o~na~:~~~1~~0~ ¥~es~bh~~~e~~ 
computers 

(T ) ~~~~nd~JIsyst~t~mc501:~~~~~aii~~":on~~=t~8~f 
48K CPM 2 full d ize d i sk drives. 24 • 80 CAT and 
132 column printer. 

PROGRAMING IN PASCAL 
by Peter Grogono 

• Al hcdut l•trodtldiOft to One et ae Ftsl•st Growfeg ,.._ 

·r.':':~~::,!':!: fi les PLUS 1 ttlapler • Oylainlc 
Data SlnlctUras sud! as lus and ll1ted lists 

TM teit is auanged as a tutor1'1 tonlilfW'IQ tJOlll oampleS ind 
u "rc.sts 10 increase readef proloency 1r1 PASCAl Conctots are 
1IM1rated by eumples. rano11'1Q lrom 1he lower of Hanoi oroolem 
10 cuc1.1mscr1bmg a cuc1e abou1 au1ang1e PROGRAMMING IN 
PASCAL is sure 10 hold tne 1tader's 1n1eres1 

$l ock No. Pritt 
#123 $14.95 

UCSO Ref er ence Boole 

• A Referuct Gw llle to lht Complete 
UCSD PASCAL System 

• l1Cludt11Alomi1tioa on Comt1ilsr 
l u ic. Aue111~ler sell Editor 

• Usts Actu~ P·M1clliH Codu 

This rdetet\Ce bOOti; c,,n bt 1 u u.able aino limt·51Vtft0 gu;de 10 
tr WOl.ql'l 1t1tormat10n on lhe UCSO PASCAL system The easy·to
read manual provides I.isl acctss lo oertinerit da~ 

SlockH o. 	 Prtct 
1'12! 	 m.oo 
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BUSINESS/ACCOUNTING 

SOFTWA.RE 
 4BB2 011100 00138 LD BC , 17 

4BB5 110B3F 00139 LD DE,VI DE0+779 
4BB8 21 394E 0014 0 LD HL ,M4 
4BBB EDB0 00141 LDIR

Flexible clien• wrile-up/ general ledger syslem designed by 

a CPA and developed by a computer specialist for CPA's, 4BBD 3A564D 00142 LD A, (REGSTG+8) ;GET F PRIMARY 
accountants and general businessmen provides .large-scale 4BC0 CD1A4C 00143 CALL FLAGS ; CONVERT BIT- BY- BIT 
compu1cr feaiures al micro-computer software cos1s: 4BC3 010800 00144 LD BC , 8 

4BC6 214 E4E 00145 LD HL,M7 
4BC9 EDB0 00146 LDIR .. designed for use by present employees 4BCB 3A4 E4D 00147 LD A, (REGSTG) ;GET F SECONDARY 

• {l/IQ~'S for up to 5()() CICC'OUllfl 4BCE CD1A4C 00148 CALL FLAGS ; CONVERT BIT-BY- BIT 
• departmenrnl finand<1/ statements including 00149 

4BD1 114 B3F 001 50 LO DE ,V IDE0+843 
4BD4 21214E 00151 LO HL,Ml

budgets 
• retains standartl jounwl entries 

4BD7 010000 00152 LO BC,13
• cwwnuuic baltmdng uf1rcmsuc:1iom· 4BDA EDB0 00153 LDIR 
•fast emry & posting of 1ra11sac'tions 4BDC 0607 00154 LO B, 7 ;NUMBER OF BREAKPOINTS 

4BDE DD2 1384D 00155 LO IX,BRKAD• em)· tu follu w uuclit trail 
4BE2 13 001 56 LD6 INC DE ; BUMP CURSOR 
4BE3 007 E00 00157 LO A, (IX) ;LSB 
4BE6 DDB601 00158 OR (I X+l) ;MSB - TEST FOR ZERO 

• C'om·entional accuunting symbols used 

9-program package on diskette wi1h user manual $495 4BE9 2814 00159 JR Z,LD7 
4BEB DD7E01 00160 LO A, (IX+l) ;GET MSB AND CONVERT IT

User manual only $25 V' 147 4BEE CDCE4C 00161 CALL HEXCV 
4BF1 CDC74C 00162 CALL STHLTASK 4BF4 DD7E00 00163 LO A, (IX) ;GET LSB AND CONVERT IT 

• 
4BF7 CDCE4C 00164 CALL HEXCV 
4BFA CDC74C 0016S CALL STHL

Computer Applications 
481 0 LARCHVIEW DR IVE 4BFD 1809 00166 JR LD8 

DAYTON . OH I O 45424 4BFF 2A374E 00167 LD7 LO HL, (M3) ; GET •xx' CHARS 
4C02 CDC74C 00168 CALL STHL(513) 233-5515 4C0S CDC74C 00169 CALL STHL 
4C08 0023 00170 LD8 INC IX 
4C0A 0023 00171 INC IX ;BRKPT TABLE POINTER 
4C0C 1004 00172 DJNZ LD6 

00173 
4C0E 010900 0017 4 LO BC,9 
4Cll 118B3F 0017 s LD DE , VIDE0+907 
4Cl4 212E4E 0017 6 LO HL,M2 
4Cl7 EDB0 00177 LDIR ;DISPLAY ' COMMAND : ' 
4Cl9 C9 0017 8 RET ;AND RETURN 

0017 9 
4ClA l B 00180 FLAGS DEC DE ;GET PTR TO .-. 
4ClB OS 00181 PUSH DE 
4ClC El 00182 POP HL 
4Cl D ES 00183 PUSH HL 
4ClE 13 00184 INC DE 
4ClF 010700 0018S LD BC,7 

114C22 EDB0 001 86 LDIR ;PROPOGATE -" 

4C24 El 00187 POP llL ;START /\DOR
4C 2S 06 S3 00188 LD B , 1 8 1 

4C27 CB7F 00189 BIT 7 ,A ;SIGN BIT 
4C29 2801 00190 JR z . $+3 

The ultimate search and rescue game! 4C2B 70 00191 LO (HL) , B 
4C2C 23 00192 INC HL"Will you be able to save the campers 4C2D 06SA 00193 LD 8, I z I ; ZERO BIT

from the devastating blast!" 4C2F CB77 00194 BIT 6,A 

Better Hurry! v493 
 4C31 2801 00 19S JR Z, $+3 

4C33 70 00196 LD (HL) , B 
4C34 23 00197 INC HL 
4C35 06S8 00 198 LO B, ' X 1 ;DON'T CARE 
4C37 CB6F 00199 BIT 5 , A 

Fun- Excitement-Graphics 

Level II 16K $14.95 cassette, $24.95 disk 4C39 2801 00200 JR z' $+3 
Special handling charge $1.00 each 4C3B 70 00 201 LO (HL) , B 

4C3C 23 00202 INC HL 
VIS< 4C3D 0648 00203 LD B, 'H 1 ;HALF-CARRY

4C3F CB67 00204 BIT 4 ,A 
- MICROGRAM- PO Box 1474. Spokane WA 99210 4C41 2801 0020s JR Z,$+3 


1-800-547-5995 ext. 112 (0regon) 1-800-452-8847 
 4C43 70 00206 LD (HL) , B 
4C44 23 002 07 INC HL 
4C4S 06S8 00208 LD B , 1 X I ;DON ' T CARE 
4C47 CBSF 00209 BIT 3 , A 
4C49 2801 00210 JR Z,$+3 
4C4B 7 0 00211 LO (HL) ,B•GENEALOGY 4C4C 23 00212 INC HLCompiling Roots and Branches 4C4D 06S6 00213 LO B, t1J'• ; PARITY/OVERFLOW

An extensive family tree system 4C4F CB57 00214 BIT 2 , A 
4CS1 2801 0021S JR Z,$+3for the Radio Shack TRS-80 4CS3 7 0 00216 LD (HL) ,B

64K 1-disk Model II 4C54 23 00217 INC HL 

STORES AND REVIEWS 1000 FAMILY MEMBERS' 
 4CSS 06 4E 00218 LD B, INI ; SUBTRACT FLAG 

4CS7 CB4F 00 219 BIT l,Anames, dates, places, marital statuses (2), relation· 
4CS9 2801 00220 JR Z, $+3 
4CSB 70 00221 LD (HL) ,B

ships (father, mother, spouses (2), children (16)), and 
footnotes (2) 

4CSC 23 00222 INC HLOUTPUTS complete Family Books of info for yourself 4CSD 0643 0 0223 LD B , 1 C 1 ; CARRY FLAGand others, new and revised pages for Family Book 4CSF CB47 00224 BIT 0 , A 
recipients, indices to names and their ID numbers, in· 4C61 2801 0022S JR Z, $+3 
dented format 8-generation pedigree and descendent 4C63 70 00226 LD (HL) ,B
charts, lists of dates and footnotes, and blank and 4C6 4 23 00227 INC HL 
filled-in forms to solicit info. Includes comprehensive 4C6S EB 00228 EX DE , HL 

indexed 70 + page manual. 
 4C66 C9 00229 RET 

00230Diskette with manual $250.00 
4C67 72 00231 FILL LD (HL) ,D ; STORE D AT (HL )Manual & 9-programBIK BASIC listings $50.oo· 
4C68 23 00232 INC HLManual alone $25.oo· 
4C69 0B 00233 DEC BC ;DEC BYTE COUNT
4C6A 78 00234 LD A,B

·applicable toward diskette purchase 

Briel description with example printouts $1.00 


Send check or money order or call tor more details. 
 4C6B Bl 0023S OR c ;TEST FOR DONE 
4C6C 20F9 00236 JR NZ,FILL 
4C6E C9 00237 RET

John J . Armstrong • 
3700 Whispering Pine Rd. #478 V' 

414 
• 00238 

4C6F DD2A664D 00239 MEMDIS LD IX, (DISPTR) ;SET UP MEMORY DISPLAY 
4C73 118B3C 00240 LD DE , VIDEO+l39 ; SET CURSOR

Mobile, AL 36608 • 
I Phone evenings 2051342-7642 4C7 6 CD8B4C 00241 CALL MEMOUT ;ONE 16 BYTE LINE 

4C79 CD8B4C 00242 CALL MEMOUTFrom the original author of Roots and Branches 

Personal Computing magazine September 1979 
 Program contmues 

· rRS-80 is a registered trademark of Tandy Corp. 
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e ORDER NOW TOLL FREE 1 (800) 345-8102 e IN PENNSYLVANIA (215) 461-5300 e 

~Y.,~~RBRAIN .. ~ 
64K $2995.Q() 

(IJ IH pll'ft Wt f h 


(' 1 4 dl\k d11v1' • in \for~ 


EPA 250· 

•e1ectronic Printing Abi l ity 250 wpm. 

DAISY WHEEL 

PRINTER 


byVR Data$2195 • *Parallel or Serial 
Interface 

*25 cps • 45 cps 

Optional (Add $600.) 

*Tractors Optional 
(Add $250.) 

ALL RADIO SHACK COMPUTERS 10% OFF 

VR DATA SELLS MANY BRANDS OF COMPUTER HARDWARE AND PERIPHERALS. CALL FOR PRICES 
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ICM 

PRESENTS 


THE 

ULTIMATE 


DOOMSDAY 

SCENARIO 


SUB- PURSUIT 
You ar e th e captain of o ne of th e most advanced 

destroyers in th e wor ld s talk ing a highly dangerou s and 
evash1e Russian ICBM submar ine. 

The o bje c t: to s ucess fu lty t rac k and destroy t he e ne my 
befo re you are to rpedoed and the fate of the world is 
dec ided. 

Sona r c o nst antly m o nitors the e"'asive e ne m y while 
radar m onito r s other surface ships. On board computers 
will re lay ship's stat us. 

Your ship must be successfully navigated through the 
to rturous seas. trechero us minefields, and terr ifying to r· 
pedo salvoes if you expect to dest roy t he enemy at the 
c orrect depth with you r de pth c ha rges. 

Sim ulation comes with complet e do<:umentation . 
designed for I to 9 players. 
914.95 for cassette 819. 95 for disk 

LEVEL II or MODEL Ill, Hi I'\ requirf!d 
JO DAY GUARAf"IT l::f: . 

THE MO ST INT RIGUING GRAPHIC 

SIMULATION O F SUBMARINE PURSUIT 


~~~29CONl'IAUGHT V114 ICM 
CARM EL, ll'IDIANA •6032 

Lf O m1crocomputiri!i ] 

BINDEAS 
Ol"dEI" 

YOlll"S 

todaY 


Keep your librory of 60 Microcomputing sofe 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 l\EFEl\ENCE HAND· 
DOOK. Several binders form a quality library you con be 
proud of. 

S7.50eoch ~forS21 . 75 ., 6for S42.00. 
Pos109e paid in U~A. f 0fei9n Ofden please include S2.50 101 postage. 

Send check or money order only to: 
80 MICROCOMPUTING BINDERS 
P.O . Box 5120, Phila., PA 19141 

A rtARS INCO~t: lN 4 MONTilS 

BLACKJACK PLAYERS 
Sasic Str<il...gy T ut: Ol" S 

i.l.i<! our Tuto r s O. QUlCl< L'i learn How ·rl) be come A l.' LNN l:: K. 
E.a r 11 S40 HOUR . ~a rn the St:CRIHS to our sucn:ss . Le t 
our Tu t o r ,;. turn you tnt>:i l,l ( NNl': fl.S . Our Tutor v i 11 te a.c h 
you HOW TO: 

* 8 .: t your .'luncy
* P l ay ettch htt1\d 
* Not g~ t BAH.Rt:() 
* 8.: A Bu siness I 

Our Tuto r s a r t! not! ! ! GAMES . They .:ire SER! OUS TOOLS t o 
rn.lk"' 'W JNNl::KS 01,.1 1· <lf you . The Au thors ha v e spent 7 y rs. 

pl;iying 6 bei n g WLNNt:RS . Now so c a. n you, ;,oi th t h e ~ id 

of our Tut on . Ou r TUTO KS are based on t he s t r a t e g ics 
d.~velopcd b y La.,..n:nce Kevere . More Adv1:1n ced Strategi es 
11 r .. av" i.lab l~ CAi i for Info . Consvlta t ion i s ..1Va i l a ble 
for yo1.1 by Ma i I Ol" Phone . 

Free to first JOO orde r s Our S pec i a l Bla c k jack Report . 
Sumnarlr.es & .1nalyse e x i s t i n g Strat..,g y ~ on th<! 111a rke t. 
Th i ,o; Spec i al Kcport, will sh o .., you h ov t o e v a luate the 
st r e •1gths a nd ...t:akilt>Ss es. for ~ v.:i luar i ng thei r <iv.:i l ity. 

!' kg . I con t a ins 10 Bas i c Strat tu t ors fo r AC . o r Neveda 
RUSH $24.95' For t,P:v IT 16K,Cas.s, . $29 . 95 for 32K Di sk 
We u ill pay s h i ?ping 0. on phone o r dll!;rs . Wr i te or Ca.ll: 

4C7C CD8B4C 00243 CALL MEMOUT 
4C7F CD8B4C 00244 CALL MEMOUT 
4C82 CD8B4C 0024S CALL MEMOUT 
4C8S CD8B4C 00246 CALL MEMOUT 
4C88 CD8B4C 00247 

0024 8 
CALL MEMOUT ;THIS IS 7 - FALL INTO 8 

4C8B ODES 
4C8D Cl 

00 249 MEMOUT 
002S0 

PUSH 
POP 

IX 
BC 

;SAVE MEM ADDR 

4C8E 79 002Sl LO A,C ;GET LSB FOR CONV 

4C8F CDCE4C 002S2 CALL HEXCV 
4C92 ES 002S3 PUSH HL 
4C93 78 
4C94 CDCE4C 

002S4 
002SS 

LO 
CALL 

A,B 
HEXCV 

;GET MSB FOR CONV 

4C97 CDC74C 
4C9A El 

002S6 
002S7 

CALL 
POP 

STHL 
HL 

; STORE IT 

4C9B CDC74C 
4C9E 0610 
4CA0 13 

002S8 
002S9 
00260 ME Ml 

CALL 
LO 
INC 

STHL 
B, 16 
DE 

;STORE 
;BYTES 

LSB 
PER LINE 

4CA1 
4CA4 

3A404D 
B7 

00261 
00262 

LO 
OR 

A, (MODEFL ) 
A 

; ALPHA/HEX 

4CAS 2019 
4CA7 DD7E00 
4CAA CDCE4C 

00263 
0026 4 
0026S 

JR 
LO 
CALL 

NZ ,MEM 2 
A, (IX) 
HEXCV 

;GET BYTE 

4CAD CDC74C 00266 MEM 3 CALL STHL 
4CB0 0023 00267 INC IX 
4CB2 3E09 
4CB4 BS 
4CBS 2001 
4CB7 13 

0026 8 
0026 9 
00270 
00271 

LO 
CP 
JR 
INC 

A,9 
B 
NZ,$+3 
DE 

; TEST FOR 8 DONE 

4CB8 10E6 
4CBA 210B00 
4CBD 19 
4CBE EB 
4CBF C9 

00272 
00 27 3 
0027 4 
0027 s 
00276 

DJNZ 
LO 
AD D 
EX 
RET 

ME Ml 
HL,11 
HL,DE 
DE,HL 

;LOOP FOR REST 

; POSITION NEW LINE 

4CC0 006600 
4CC3 2E20 
4CCS 18E6 

00277 MEM2 
00 27 8 
00 27 9 
00280 

LO 
LO 
JR 

H, (IX ) 
L, ' ' 
MEM 3 

;GET CHAR 

;STORE CHAR IN ALPHA 

4CC7 EB 
4CC8 72 
4CC9 23 

00281 
00282 
0028 3 

STHL EX 
LO 
INC 

OE ,HL 
(HL) ,D 
HL 

; STORE HL AT (DE) 

4CCA 73 
4CCB 23 

00284 
0028S 

LO 
INC 

(HL) ,E 
HL 

4CCC EB 
4CCD C9 

0028 6 
00287 

EX 
RET 

OE, HL 

00288 
4CCE 4F 
4CCF CB3F 

00289 
00290 

HEXCV LO 
SRL 

C,A 
A 

;CONVERT HEX TO ASCI I 

4CD1 CB3F 00291 SRL A 
4CD3 CB3F 00292 SRL A 
4CDS CB3F 
4CD7 CDE34C 
4CDA 67 
4CDB 79 
4CDC E60F 
4CDE CDE34C 
4CE1 6F 
4CE2 C9 

00293 
00294 
0029S 
00296 
00297 
00298 
00299 
00300 

SRL 
CALL 
LO 
LO 
AND 
CALL 
LO 
RET 

A 
HEXl 
H, A 
A,C 
0FH 
HEXl 
L,A 

;HIGH NY BBLE TO LOW 
;CONVERT LEFT NYBBLE 

; GET LOW NYBBL E 
;CONVERT I T 

4CE3 
4CES 
4CE7 

C630 
FE3A 
F8 

00301 
00302 
003 03 

HEXl ADD 
CP 
RET 

A, ' 0' 
'9 ' +1 
M 

; ADD ASCII BIAS 
;TEST FOR A-F 

4CE8 C607 
4CEA C9 

003 04 
0030S 

ADD 
RET 

A, 7 ; ADD MORE BIAS 

003 06 
4CEB CDF44C 
4CEE 60 
4CEF COF44C 

00307 
00308 
00309 

INHEX CALL 
LO 
CALL 

HEX IN 
H,B 
HEX IN 

; INPUT 16 BIT HEX VALUE 

4CF2 68 
4CF3 C9 

00310 
00311 

LO 
RET 

L,B 

00312 
4CF4 
4CF7 

CD0E40 
CB27 

00313 
00314 

HEXIN CALL 
SLA 

HEX2 
A 

;GET 8 BI T HEX VALUE 

4CF9 CB27 0031S SLA A 
4CFB CB27 00316 SLA A 
4CFD CB27 
4CFF 47 
4000 79 
4001 CD3300 
4004 CD0E4D 

00317 
00318 
00319 
00320 
00321 

SLA 
LO 
LO 
CALL 
CALL 

A 
B,A 
A, C 
DISPL 
HEX2 

;MAKE LEFT NYBBLE 

;SET UP DI SPLAY 

4007 80 
4008 47 
4009 79 
4D0A CD3300 
4000 C9 

00322 
00323 
00324 
0032S 
00326 

ADD 
LO 
LO 
CALL 
RET 

A,B 
B, A 
A,C 
DISPL 

; 8 BIT VALUE IN B 
;SET UP DISPL 
;DISPLAY AND RETURN 

4D0E CD4900 
4011 4F 
4012 0630 
4014 FA0E40 
4017 FE0A 
4019 F8 

00327 
00328 
00329 
00330 
00331 
00332 

HEX2 CALL 
LO 
SUB 
JP 
CP 
RET 

GETCH 
C,A 
'0 ' 
M, HEX2 
10 
M 

; GET CHAR 
;SAVE IT 
;REMOVE BIAS 

;TEST FOR NUMERIC 

4DlA 0607 
401C FA0E40 
401F FE10 

00333 
003 34 
0033 S 

SUB 
J P 
CP 

7 
M,HEX2 
16 

;TEST FOR A-F 

4021 FS 00 336 RET M 
4022 18EA 00337 JR HEX2 

00338 
4024 CD4900 00339 GETCH2 CALL GETCH 
4027 C33300 00340 JP DI SPL 

00341 

Micro ~lajak Syuems Inc . 
2800 N. t:llen St . Flag.sta.ff, Az .I I
86001 602·774·>723 
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PROGRAM LIKE THI S 

5 ' << BEG INN ING<< 
10 //MEN U LINE//$• "1. ENTER NAMES":// LIN E #//• 3: GOSUll» PRIN T LINE 
20 // MENU LINE//$• "2. PRINT NAMES" : // LIN E #//•4 :GOSUB» PRINT LINE 
30 INPUT"ENTER SELECT ION";// SELECTION// 
40 ON//SELECT ION//GOSUB>> ENTER NAMES , >> PRINT NAMES 
50 GOTO>> BEGINNING 
60 ' <<PRI NT LIN E<< 
70 PRINT@(//LINE #// ,0),//MENU LINE// $; 
80 RETURN 
90 ' <<ENTER NAMES<< 
100 ' PROGRAM HERE 
110 RETURN 
120 '<< PRIN T NAMES<< 
130 ' PROGRAM HERE 
140 RETURN 

OR PROGRAM LI KE THIS 

DO UNTIL; SELECTION <> 0 AND SELECTI ON < 2 

CALL; DISPLAY-MENU 

CALL; ACCEPT- INPUT 

DO CASE ; 


WH EN SELECTIONal 

. 'PROGRAM HERE 

.. ENU; 

WHEN SELECTION • 2 

. ' PROGRAM HERE 

.. END; 


• •• END ; 

•• ENU; 

EXIT 
PROC; DISPLAY- MENU 

LI NE - N0•3 
TEXT-L!NES•"l. ENTER NAMES" 
CALL; PRI NT - LINE 
LINE- N0=4 
TEXT-L I NES • "2. PRINT NAMES" 
CALL ; PRINT- LINE 

•• E'lU; 
PROC; PRI NT - LINE 
. PRJNT@(LINE- N0,0), TEXT- LINES 
• • F.:NU; 
PROC; ACCEPT - INPUT 
. INPUT 'T'1TSH SELECT!U.~"; SELECT[ON 
•• ENU; 

SL/B 


AStructured Translator for Radio Shack BASIC 
Long name variables make for easy reading. 

TBS proudly announces SL/B, by John Dashner, Ph.D. 
SLID is a translator for a highly structured PL/ l like 
language which also uses almost all of the Radio Shack 
BASIC commands and adds those commands you have 
always wanted while writing those complex programs. Also 
SL/B supports multiple or " nested" IFs and other control 
flow statements which are so difficult in BASIC and named 
subroutines. It is completely independent of line numbers, 
which become optional. The translator is not a complete 
language in itself; it produces BASIC code as its output 
which may then be treated as any other BASIC program and 
RUN, compiled, SA VEd, or anything you wish to do with it. 

SL/B produces three outputs: The first is the code as entered 
from the keyboard; second, the BASIC program; and third, a 
listing file for documentation. With the combination of the 
listing and the inherent power of the structured technique, 
debugging becomes a much easier task. 

All " nested" commands are now nicely indented for you, on 
the screen and the printed page, for easier control ofthe logic 
flow. Multiple or nested " IFs" and other flow control coding 
now make sense, not only to you, but to anyone who reads 
your code. Not only that, but you may call your own 
subroutines from disk at any time without having to type 
them again (a starter library is provided). With long name 
variables (how often have you forgotten what X9$ 
represents?) the program reads like English so modification 
and update almost become child' s play. 

SL/B orders the inherent disorder of the BASIC language 
while retaining all of the power in it and all of the powerful 
commands! You are not giving up BASIC's power for an 
elegant structure; you have both! SL/Bis all machine code so 
all operations are FAST! 

SL/B is currently available only for the Model II, but will 
soon be ready for Mods I and III. See your computer store or 
write us directly. 

THE BOROM SHELF, IK. .-s 
P. 0. BOX 49104 • ATLANTA. GA. 30359 

(404) 296·2007 
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KEEPIT 3.0 00342 ; 
00343Enhances Level II Basic 

0049 80344 GETCH 
Written by Dennis Bathory Kitsz 8033 0034S DI SPL 

91C9 00346 CLS 
3C80 00347 VI DEOKEEPIT performs these func tions: 4020 	 00348 CURSOR 

00349 
• Single·step a Basic program 003S0 ; 

003Sl • Reset Memory S ize from Basic 
4D2A 20 	 08352 NAME

• Save a runni ng program with variables 4D30 00ee 	 09353 START 
4D32 0ee0 003S4 COUNT 
4D34 0000 003SS NTRY 

• Save machine code or a memory block 
• Restore an accidentally deleted program 4D36 0000 	 003S6 BRKTMP 
• Observe & change memory locations 4D38 0000 003S7 BRKAD 

4D3A 0908 003S8 
KEEPIT a lso features: 4D3C 9090 	 00359 

4D3E 0009 	 00360 
4D40 090 0 	 00361Keyboard debounce, audible beep, and auto· 
4D42 0000 	 00362

repeat! KEEPIT 3.0 is written in machine 4D44 00ee 90 363 

language and resides in less than 1,000 bytes of 
 4D46 9000 00364 BRKSV 

4D48 0000 0036S high memory. EDTASM source code is supplied 4D4A 0000 00366 

so the user can relocate KEEPIT to any conven· 
 4D4C 00 00367 

ient location. 
 4D4D 00 	 00368 MODEFL 

4D4E 	 00369 REGSTG 
0018 	 00370 

How to o rder KEEPIT: 4D66 00371 REGPTR 
4D62 00372 SPSAVE 

Leve l II u sers will wonder how they ever 4D6 4 0037 3 PCSAVE 
4D66 0000 00 37 4 DISPTR lived without it! KEEPIT 3.0 is ex tremely 4D68 41 0037 5 CMDTAB 

valuable as a time and frustration save r! To 4D7D SB 00 376 
4D7E BA 00377receive your copy, send your name, address 4D7F FB49 	 0037 8 CMDENT 

and just 89.95 to: 4D81 1D44 B0379 
4D83 A4 43 00 380 

138 4D8S 06 44 00 381 
4D87 D043 0B382

,... 1806 Ada Street 

I} Lan sing, Ml 48910 4D89 864 4 B0383 
Ph. 5 17 I 485-0344 4D8B 6849 	 00384 

4D8D DE48 	 0038Sor 487 -3358 4D8F 7344 	 B0386 
4D91 3B4S 	 00387 
4D93 3E4A 	 00388 

Visa & Master Charge add 4% . 4D95 C249 	 003 89 
4D97 Bl44 	 00390 
4D99 S948 	 00391

C.O.D. add SJ.SO. 
Add 751 for First Class Delivery. 4D9B 9645 B03 92 

4D9D A249 00393 
4D9F CE48 00394 
4DA1 4C46 0039S 
4DA3 4947 00 396 

A LI orders shipped within 24 hours.' 

, 	 .., 4DAS 6944 00397 
4DA7 SC4A 003 98TRS-80™ SOFTWARE 4DA9 5C44 	 00 399 
4DAB 57 44 	 00400 
4DAD 2A 	 00401 EMSG

MACHINE LANGUAGE 4DBA 46 	 00402 REGCHSOFTWARE 4DC 2 58 	 00403 REGCH2 
4DCA 48 	 00404 HEXMONITOR llf3. 	 . . . . . . $39.95 

01sassemo1er. memory d1SDlays. tnemorf l'n0¥e. search verify , 4DCF 41 	 9040 S ALPHA 
and modify, read and wrile ob1ect tapes: hexadecimal 4DD4 S2 	 90406 TITLE 
authmellc : ootect cOde rek>CatOf. unload programs tor disk. 4E04 2A 	 904B7 MNTTL 
symbolic output tapes. 41-page 1nstruc::tt0n manuat 4E21 42 	 00408 Ml 
MONITOR #4 . . . . . • , .. $49.95 4E2E 43 	 90409 M2 
Same as M on110f •3bul ae1e1s: save and read disk l1les;d11ec11n. 4E37 S8 	 9041B M3
pu! and output o l disk sectors, send. receive, or ta lk toanother 4E39 46 	 00411 M4computer via RS·232·C 1nte<lace. symbolic disassembly on 

disk. 
 4E4S 46 00412 MS 

4E4A 28 00413 M6
SMART TERMINAL . . . . . .. SA9.95 

Enablesyour TA$-80 to be used as a remo1e terminal to a time
 4E4E 20 	 00414 M7 

4ES2 27 	 0941 Sshaong system Suppc11s lowercase ano lull range of control 
4ES3 3D 	 09416keys. Automatic transmission bel ween memory and hos1 com

puter. Mucr'I more. 4ES6 43 	 09417 CTITLE 
4E6 4 0D 	 00418 PlFASTSORT . .. 	 . . $9.95 
4E6S 42 	 0041 9 Machine-language sorting program !Of use Dy Basic programs. 

Many times taster than other mclhods! 4E6 E 20 	 00420 P2 
4E7B 20 	 00421 P3 G AME O F LIFE.. . . . . . $5.95 

John Conway's gamo o f " l ife.. show s pattern s evolving and 4E89 0D 	 00422 P4 
changing swifl ly be tore your eyes. A dazzling demonsltal ion 4E8A 54 	 00423 
program! 4E96 52 004 24 MSl 

4EA1 0D 0042S MS2
BASIC SOFTWARE 4EA2 0D 	 0 04 26 

4EA3 S2 	 00427MAILING LIST . 	 . $69.95 
4EB6 S0 	 004 28 MS3 Maintains maihng hst l 11es of over HXX> names per d1sket1e 

Add. delete, change, hna name, machine language sort, prmt 4EC9 50 	 004 29 MSS 
Ille. 4EE3 S0 	 00430 MS4 

4F0F 57 	 004 31 MS6 SMALL BUSINESS ACCOUNTING ........ SA9.95 

Based on Dome ~keeping Journal #612, keeps track of in 004 32 
come.e1epend11ures, and payrou IOf a small business o l up to t6 00433 
employees Daily, monlhly, year·t<>Oate summanes. 4338 	 00434 
HOME BUDGET. 	 SA9.95 00800 TOTAL ERRORS 
Cheekbook maintenance combined w ith records OI income 

and monthly bills. Monthly and yeaHo-date summaries show· 

mg lax deducflons 

OATABASE MANAGEMENT . . . $29.95 
Defines Mes ol any descnp11on and maintain on cassette or 
disk. Add. change, delele. find, sort 1us11ly, pon1. hne print . 
101a1 fields. wrrte 

HOWE SOFTWARE "" 103 

14 Lexington Road 
New Ci ty, New York 10956 

n TRS·80 IS a registere<1 rra <1emar1'. ol Tan<1y corp. 

00001 
00002 
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ROM SYSTEM DEF INITIONS 

EQU 49H 
EQU 33H 
EQU 1C9H 
EQU 3C00H 
EQU 4020H 

STORAGE DEFINITION 

DEFM 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DE FW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFB 
DEFB 
EQU 
DEFS 
EQU 
EQU 
EQU 
DEFW 
DEFM 
DEFB 
DEFB 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DE FW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 
DEFB 
DEFM 
DEFM 
DEFB 
DEFH 
DEFM 
DEFM 
DEFB 
DEFM 
DEFM 
DEFB 
DEFB 
DEFM 
DEFM 
DEFM 
DEFM 
DEFM 

END 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

e 
0 
0 
0 
0 
$ 
24 
$ 
$- 4 
$-2 
0 
'ABCDFGHIJLMQRSWXZ . ,@• • 
SBH 
BAH 
49FBH+RL ; A-FADDR 
441DH+RL ; B-BRKPT 
43A4B+RL ;C- CLR 
4406 H+RL ; D- DIS 
43DBH+RL ;F-FIXUP 
4486H+RL ;G-GO 
4968H+RL ;H-HEX 
48DEH+RL ; I - INT 
4473H+RL ; J - JUMP 
4S3BH+ RL ; L- LOAD 
4A3EH+RL ;M-MOVE 
49C2H+RL ;Q-FBYTE 
44BlH+RL ; R- REG 
4859H+RL ;S- SET 
4596H+RL ;W-WRITE 
49A2H+RL ;X-EXCHG 
48CEH+RL ;Z - ZAP 
464CH+RL ; .-CATLOG 
47 49H+RL ; ,-CPYSYS 
4469H+RL ;@- MODE 
4ASCH+RL ;*- BAS IC TOGGLE 
445CH+RL ; UP ARROW 
44 S7H+RL ;DOWN ARROW 
'*INPUT ERROR*' 
'FACBEDLH' 
'XIYIPSCP' 
'HEX I 

'ALPHA' 
' REGISTERS ADDR MEMORY CONTENTS 

' * • * SUPER BUG MONITOR * • * ' 
' BREAKPOI NTS -• 
' COMMAND: 
' XX I 

'FLAGS SET 
'F = - ' 
'(PC) ' 
' F ' 
27H
' = _, 

' CATALOGING - .. 

13 

' BLK NR =" ' 

' BYTE CT 
-= ·· ' LD ADDR .. , 

13 

I TRA ADDR = " I 


' READING - " 1 


13 

13 

'READY NEW CASSETTE"' 

'PRESS @ TO RELIST, ' 

'PRESS ANY KEY TO CONTINUE"' 


MODE = ' 

' PRESS @TO REWRITE, ANY OTHER KEY TO RETURN" ' 
'WRITING TAPE"' 

43 38H+RL 

Program Listing 2. 

THIS I S A DOS TO LEVEL-II RE-BOOT 
WH I CH WILL ALLOW ANY LEVEL- II 

Program continues 



puter. 
In order to convert it, delete 

the duplicated ROM entry point 
definitions in the EQU section of 
each source module. Delete all 
of the ZBUG system entry point 
definitions in the EQU section of 
each. Delete every one of the 
END statements, but the last. 

It may be necessary to delete 
the comment statements from 
the source modules to assemble 
it in a 32K system. 

Delete the migin definition 
statements from parts two, 
three and four. The relocation 
scheme used in the program will 
still work. 

Or, you can delete the defini
tion of label RL in part one and 
all references .to RL throughout 
the program. Change the entries 
in the CM DENT table to the label 
of the routine, if desired, in order 
to prevent problems with future 
user modification. 

Once converted and reassem
bled, I would advise you to 
rewrite the system tape. Use 
ZBUG, because the largest rec
ord size written by Radio Shack's 
Editor/Assembler is 128 bytes. 

A version assembled in high 
RAM addresses, such as for the 
disk, can be loaded in protected 
memory and used with a BASIC 
program. I have used this tech
nique successfully to debug as
sembly routines linked to BASIC 
programs with the USR state
ment. 

When allocating memory 
size, remember to allow enough 
room for the monitor, its stack 
(which starts just before the 
monitor) and any assembled 
routine loaded. • 

00003 DEPENDENT ASSEMBLY PROGRAM TO RUN 
00004 UNDER THE DOS SYSTEM. DOS MUST BE 
00005 	 COMPLETELY REINITIALIZED WHEN DONE . 
00006 
00007 	 THIS CODE WAS EXTRACTED FROM THE ROM 
00008 	 CHIP STARTING AT ADDRESS X'0000' AND 
00009 	 FOLLOWING THE LOGIC IGNORING THE DISK 
00010 	 STATUS AND "MEMORY SIZE?" PROMPTS. 
00011 	 ADDRESS X'0000' IS WHERE YOU GO WHENEVER 
00012 	 YOU POWER UP THE COMPUTER 
0~013 
00014 
00015 ·********** * ******.********** ************ ** 
0001 6 ;*ENTER YOUR ENTRY POINT ADDRESS IN "ORG" * 
00017 ;****************************************** 
00018 

BF70 	 00019 ORG 0BF70H 
BF70 F3 	 00020 !NIT DI ; DISABLE INTERRUPTS 
BF71 AF 	 00021 XOR A 
BF? 2 21D206 	 00022 LD HL, 06D2H ;VECTOR LOCATION IN ROM 
BF75 110040 	 00023 LD DE, 4000H ; VECTOR AREA 
BF78 013600 	 00024 LD BC,36H 
BF7B EDB0 	 00025 LDIR ; SET VECTOR AREA 
BF7D 3D 	 00026 DEC A 
BF7E 3D 	 00027 DEC A 
BF?F 26Fl 	 00028 JR NZ,INIT+2 ;WASTE TIME 
BF81 06 27 	 00029 LD B, 27H 
BF83 12 	 00030 INIT2 LD (DE),A ;ZERO NEXT 39 BYTES 
BF84 13 	 00031 INC DE 
BF85 10FC 	 00032 DJNZ INIT2 
BF87 118040 	 00033 LD DE,4080H 
BF8A 21F718 	 00034 LD HL , 18F7H 
BF8D 012700 	 00035 LD BC, 27H 
BF90 EDB0 	 00036 LDIR ;NEXT TRANSFER 
BF92 21E541 	 00037 LD HL,41E5H 
BF95 363A 	 00038 LD (HL),3AH 
BF97 23 	 00039 INC HL 
BF98 70 00040 LD (HL) ,B ; STORE ZERO 
BF99 23 00041 INC HL 
BF9A 362C 00042 LD (HL) , 2CH 
BF9C 23 00043 INC HL 
BF9D 22A740 00044 LD (40A7H ) ,HL 
BFA0 112DU 00045 LD DE ,012DH ;ADDRESS OF "?L3" ROUTINE 
BFA3 061C 00046 LD B,lCH ;NR OF "DOS" BASIC CMOS 
BFA5 215241 00047 LD HL,4152H ;START OF BASIC CMD LINKS 
BFA8 36C3 00048 INIT3 LD (HL), 0C3H ;"JUMP" OP- CODE 
BFAA 23 00049 INC HL 
BFAB 73 00050 LD (HL) , E 
BFAC 23 00051 INC HL 
BFAD 72 00052 LD (HL) , D ; $TOR.E ADDRESS OF "?L3" 
BFAE 23 00053 INC HL 
BFAF 10F7 00054 DJNZ INIT3 
BFBl 0615 00055 LD B, 15H ;NR OF EXTENSIONS LINKS 
BFB3 36C9 00056 INIT4 LD (HL) , 0C9H ;"RETURN" OP-CODE 
BFB5 23 00057 INC HL 
BFB6 23 00058 INC HL 
BFB7 23 00059 INC HL 
BFB8 l0F9 00060 DJNZ INIT4 
BFBA 21E842 00061 LD HL,42E8H 
BFBD 70 00062 LD (HL) , B 

BFBE 31F841 	 00063 LD SP, 41F 8H 
BFCl CD8FlB 	 00064 CALL 1B8FH ; "NEW" 

00065 
00066 
00067 ;****************************************** 
00068 ;*ENTER THE ENTRY POINT INTO YOUR ROUTINE * 
00069 ;* IN THE JUMP INSTRUCTION BELOW * 
0007 0 ;********** ******************************** 
00071 

BFC4 C338B3 	 00072 JP 0B338H 
0007 3 

BF70 00074 END INIT 
00000 TOTAL ERRORS 

~~ 
~ 

THIS IS WHAT YOUR MAILBOX 
WILL LOOK LIKE IN JANUARY 

. . . if you don't send in your 

[C'l'lmicro'tomputin~J renewal card.OV-	 ----
~~~~~~~-- -~ -=--- ----------- (!J'f;J tJ:X:'----- ~ - ,~ --
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;L[lr:lPlJTRCl~ZLS ~. 

•••EVERYTHING FOR YOUR TRS·80'e•• 


TRS-80 Is a lrade mark of rhe R adio Shack Division o f Tandy Corponlllo n 

.;m:::-=ac:-=:. .--:- •-=-- • 	 ..._ ~c-=-=--=mc:..:=-.:J.._.~,,_,~ 

100 51.)PEl\ MASTER PAC •oo 
aoGl\AMS :&ild_!_D_!!!~N (COMPLETELY REVISED) 

p FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 
ALL ON CASSETTE OR DISKETTE 

BUSINESS AND PERSONAL FINANC E 
I. CHECKBOOK MAINTENANCE 
2. TIME FOR MONEY TO DOUBLE 
3. FEDERAL FICA & WITHHOLDING TAX 
3. COMPUTATIONS 
4. HOME BUDGET ANALYSIS 
5. ANNUITY COMPUTATION •ts•~£SS 
6. UNIT PRICING B"' '&"" 
7. CHANGE FROM PURCHASE 
8. NESS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. 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 
25. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29. 	ECONOMIC ORDER QUANTITY (EOQ) 


INVENTORY MODEL 

30. VALUE oF HousE coNTENTs so~ ..L 
31. TEXT EDITOR pC-1\ I"',.. 
32. MONTH LY CALENDAR 11:1 · 
33. DAY OF WEEK 
34. CASH FLOW VS. DEPRECIATION A. ~cC' 
35. COMPLETE MAIL SYSTEM C'JN,..1""' 11:1 
36. INTEREST RATE ON A LEASE a" 

STATISTICS AND MATHEMATICS 
37. RANDOM SAMPLE SELECTION 
38. ANGLO-METIC CONVERSION 
39. 	MEAN, STANDARD DEVIATION. 


MAXIMUM AND MINIMUM 

40. SIMPLE LINEAR REGRESSION 
4 1. MULTIPLE REGRESSION ANALYSIS 
42. GEOMETRIC REGRESSION 
43. EXPONENTIAL REGRESSION 
44. SIMPLE MOVING AVERAGE tSTlCS 
!~: ~1~'.}6J..\iisfEsT STA.T 
47. NORMAL PROBABILITIES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 
51. MATRIX TRANSPOSE 
52. MATRIX INVERSE 
53. MATRIX 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 
61. LEAST COMMON DENOMINATOR 
62. RADIAN-DEGREE CONVERSION ~ ..Tll 
63. NUMERICAL INTEGRATION ~,.. 

UTILITIES 
64. QUICK SORT ROUTINE 
65. PROGRAM STORAGE INDEX 
66. MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER 
68. SHELL SORT 
69. CASSETTE LABEL MAK ER 
70. CODES MESSAGES 
71. MERGE TWO FILES 
72. SORT WITH REPLACEMENT 

G RAPHICS 
73. DRAWS BAR GRAPH 
74. DRAWS HISTOGRAM 
75. MOVING BANNER DISPLAY 

GAMBLING AND GAMES 
76. RANDOM SPORTS QUIZ 

77 GOVERNMENT QUIZ 

78. HORSE RACE 
79. MAGIC SQUARE 
80. ARITHMETIC TEACHER 
81 HIGH LOW GAMBLE 
82 UNSCRAMBLE LETTERS 
83 HANGMAN 
84 GAME OF NIM G 
85. RUSSIAN ROULETTE G .. ~-i..1N 
86 ROULETTE GAME -~P 
87. ONE-ARMED BANDIT 
88. HIT THE TARGET 
89. WALKING DRUNK 
90. STATE CAPITAL QUIZ 
91. TIC TACTOE 
92. DICE GAME 
93. LUNAR LANDAR GAME 
94. BIORHYTHM 

95 HORSE SELECTOR (CLASS CALCULATOR) 

96 RANDOM DICE ROLL 

97 KAN DOM ROULETTE ROLL . 

98. RANDOM CARD DEALER 
99. GUESS THE NUMBER 

100. WHITE OUT SCREEN 

GUARANTEED SATISFACTION 
WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPU
TRONICS INC. MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE DO CHARGE A $3 PENALTY TO COVER POST AGE 
AND HANDLING. 

,•••••••••••••••••...• •. ...................................................•.•.•••••••••••••..•••.......••.......... 


NEW TOLL-FREE 
HOUR 

50 N. PASCACK ROAD ORDER LINE ORDERSPRING VALLEY, NEW YORK 10977 
(OUTSIDE OF N.Y. STATE) ~24 

LINEPLEASE SEND ME: 
(800) 431-28180 MASTER PAC 100 CASSETTE VERSION.....$59.95 	 (914) 425-1535 * All orders processed within 24-Hours0 MASTER PAC 100 DISKETTE VERSION.....$59.95 * 30-Day money back guarantee on all Software 

0 MASTER PAC 100 (MODEL II DISKETTE VERSION) ...$99.95 (less a $3 penalty for handling) 

CREDIT CARD NUMBER ................ •• ...... . ...... . . . . . . . ... .. . ............. . . . .•. . • •. . ... . .. EXP. DATE ...... . ...............•... 


SIGNATURE .......................... • .. •.. ....... . ..... .. . .. . .. ........ . . .... . ... •• . •.• . .. ........................ . ..•....... .... .• .. 


NAME .............. .. ........... .. .. . . •.. . . . .. . ............ . .. . . .. . . ...... .. . . .. • .. • . . .. .... . . .. . . ...... . . .. ... .. . ..... ... . ... .... ... 


ADDRESS . . . . . . . . . . . . . . . .... . .. . . . . .. . . ... . CITY .. . . .. .... ... . ... . . . . . . . .. . . .... . ... ... . STATE . . .. . . ..... . . . . ZIP .............. . . .. . 

•••ADD $2 FOR POSTAGE AND HANDLING ($4 OUTSIDE OF THE U .S.A.)••• 
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C. 

•• •EVERYTHING FOR YOUR TRS·SO™•••
,. TRS-80 Is a tradem ark o f rhe Radio S h ac k D ivis i o n o f T a nd y Cor porallon 

BUSINESS PAC 100 
100 Ready-To-Run 

Business Progrants 


BUSINESS 100 PROGRAM LIST 

I RULE78 
2 ANNUi 
3 DATE 
4 DAYYEAR 
5 LEASEJNT 
6 BREAK.EVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 MORTGAGE/ A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REG\VITH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
3 1 BLACKSH 
32 STOCVAL I 
33 WAF<VAL 
34 BONDVAL2 
35 EPSEST 
36 BETMLPH 
37 SHARPE! 
38 OPTWRITT: 
39 RTVAL 
40 EXPVAL 
41 BAYES 
4 2 VALPRINF 
4 3 VALADINF 
44 UTIUTY 
45 SIMPLEX 
4 6 TRANS 
4 7 EOQ 
48 QUEUE ! 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FOOOQ 

i"IAME 

53 FQEOWSH 

54 FQEOQPB 

55 OOEUECB 

56 NCFANAL 

57 PROFlND 

58 CAP! 


v Reader Service-

Interest Apportionment by Rule of the 7 8's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
Straightl ine 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 
Computes time needed for money to double. tnple. etc. 
Determines salvage value of an investment 
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 & no nequivalent dated values for oblig. 

Present value of deferred annu~ies 
%Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scho les options analysis 
Expected return o n stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Com putes alpha and beta variables for stock 
Portfolio selection model·i.e. what stocks to hold 
Option writing computations 
Value of a right 

59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMET R 
69 T IMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL! 
75 LABEL2 
76 BUSBUD 
77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
8 1 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SELLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFlLE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted average cost of capital 
True rate on loan with compensating bal. required 
True rate on discounted loan 
Merger analysis com putations 
Financial ratios for a firm 
Net present value of project 
L.aspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
T ime series analysis linear trend 
Time series analysis movmg average trend 
Future price estimation with inflation 
Mailing list system 
Letter writing system·links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from timeclock info . 
In memory accounts payable system-storage permitted 
Generate invoice on screen and print o n printer 
In memory inventory control system 
Computerized telepho ne directory 
Time use analysis 
Use of assignment algorithm for optimal JOb assign. 
In memory accounts receivable system·storage 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 memo ry payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for rental property 
Sale·leaseback analysis 
Investor's rate of return on convertable bo nd 
Stock market portfolio storage-valuation program 

--------------------------------------------~------Expected value analysis 
Bayesian decisions D CASSETIE VERSION $ 99.95 
Value of perfect infonmation 
Value of additional information D DISKETIE VERSION $ 99.95 
Derives utility function 
Linear programming solutio n by simplex method D MODEL II VERSION $149.95 
Transportation method for linear programming 
Economic order quantity inventory model ADD $2.00 FOR SHIPPINC IN UPS AREAS 
Single server queueing (waiting line) model ADD $3.00 FOR C.O.D. OR NON-UPS AREAS 
Cost·volume-prof~ analysis ADD $4.00 OUTSIDE U.S.A, CANADA & MEXICO 
Conditional prof~ tables 
Opportunity loss tables 
Fixed quantiity economic order quantity model !LClr:lPITTRll~lLS~. 
DESCRIPTIOl"I 

NEWT 
0LL-FREE 

ORDER L 
<ouTs10E OF INE 
(BOO• 111.Y. STATE) 

I 431-2818 

HOUR 
As above but with shortages permitted ~~TCAc=~::=: -ROAD ~24 °~,~~
As above but with quantity price breaks 
Cost·benefit waiting line analysis SPRING VALLEY, NEW YORK 10977 ~' 1535 
Net cash·flow analysis for simple investment 
Profitability index r:i a project ~ (914) 425
Cap. Asset Pr. Model analysis of project 
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


SOFTWARE 

FOR TRS-80'" 

OWNERS 

MONTHLY 

NEWSMAGAZINE 

FOR TRS-80 '" 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• SOFTWARE EXCHANGE 
•MARKET .PLACE 
• 	QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 
.... AND MORE


o£ET 
..V. 


f p 

PROGRAMS AND ARTICLES PU BLISHED IN OUR FIRST 12 ISSUES 
INC LUDE THE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM !LONG AND SHORT FORM) 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM !FOR DISK OR CASSETTE) 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER' 
• 	 PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 
• 	 EXTEND 16·DIGIT ACCURACY TO TRS·80 FUNCTIONS !SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
• 	 NEW DISK DRIVES FOR YOUR TRS·80 
• 	 PRINTER OPTIONS AVAILABLE FOR YOUR TRS80 
• 	 A HORSE SELECTION SYSTEM* ..ARITHMETIC TEACHER 
• 	 COMPLETE MAILING LIST PROGRAMS !BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS) 
• 	 RANDOM SAMPLING ...BAR GRAPH 
• 	 CHECKBOOK MAINTENANCE PROGRAM 
• 	 LEVEL 11 UPDATES ..• LEVEL II INDEX 
• 	 CREDIT CARD INFORMATION STORAGE FILE 
• 	 BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 


LANGUAGE 

• 	 LINE RENUMBERING 
• 	 AND CASSETTE TIPS, PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN·80, FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED> AND 

·r~ Is a trodemorl< of Tandy COtPO<otton 

~ 	 WORD PROCESSING PROGRAM For wrumg le1ters. text. mailing lists. etc , with each new subscript ions or renewal 

~	 LEVEL II RAM TEST C hecks random access memory to ensure that all memory locations are working properly. ...... 

DATA MANAGEMENT SYSTEM Complete file management for your ms.so··. r 'b~~ 
CLEANUP Fast ac11on Maze Game. Q-.,:-.,: 
ADVENTURE Adventure "Oby Scolt Adams (From Adventureland International). 

• All programs are supplie d o n cassette (add $3 lo r Diskette Version · add $5 lor modified Mod-II Ve rsion ). 

SEND FOR ouR NEW 48 PAGE SOFTWARE CATALOG <INCLUDING LISTINGS OF HUNDREDS OF TRs.so·· PROGRAMS AVAILABLE ON/ 
CASSETTE AND DISKETTE I. S2 00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 

:LO.r:1PlJTAO.r.i%LS ~... ':.9 

•••••• • ••••••••••••••••••••••••••• • •• • •• • •• •• •• •••• • NE0W0TOL0L~FRE0E 
,,,.,a:n•&.;\A'TCAI. APP.J:::.A.To.....s St: RvC.E. ..... 

so N. PASCACK ROAD 	 ~ HOUR ORDER LINE 
SPRING VALLEY, NEW YORK 10977 	 ~24 ORDER 

(OUTSIDE OF N.Y, STATE) 
ONE YEAR SUBSCRIPTION $24 . . . . . . . . . . 	 LINE 

(800) 431-2818
TWO YEAl;I SUBSCRIPTION $48 .... ..... . (914) 425-1535 
SAM PLE OF LATEST ISSUE .$ 4 . ... 

START MY SUBSCRI PTION WITH ISSUE . 


(# 1 · July 1978 • 117 - January 1979 • #12 - June 1979 • #18- January 1980) 


NEW SUBSCRI PTION . RENEWAL ... 


CREDIT CARD NUMBER 

... ADO $6·YEAR (CANADA. MEXICO> . ADD $12 YEAR AiR MAIL · OUTSIDE OF U.SA. CANADA & MEXICO "' 
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•••EVERYTHING FOR YOUR TRS·80'e•• 

T RS.80 Is a trad emark o r the Radi o S hec k Di v ision or Tandy Corporatio n 

1980 INCOME TAX PAC 

Completely Revised* Latest Tax Tables* Fully Tested* Complete Manual and Documentation 

**The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes** 
**Making It Impossible To Make An Error** 

- Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple 

r~~~~----~~~~~-----. 

FOR LEVEL II 16K FOR LEVEL II with or without Printer, Cassette or Disk. Has all features• II II DOES FORM 1040 and 1040A of Income Tax A PLUS, 

• SCHEDULE A ITEMIZED DEDUCTIONS • WORKS WITH LINE PRINTER 
• SCHEDULE 8 INTEREST and DIVIDENDS • FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS I 

L •OUTPUT TO VI DEO DISPLAY • SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINE:JS_l 
• SCHEDULE C TAX COMPUTATION •FORM 2106 EMPLOYEE BUSINESS EXPENSE 

~.-..-.-..._.....,__,......._,..-. __..~....._,......_,..__......--.~~.-..-. 


• FORM 1040 (LONG FORM) 
• FORM 1040A (SHORT FORM) 
• FORM 2106 EMPLOYEE BUSINESS EXPENSE * * PROFESSIONAL * * 
• FORM 2440 DISABILITY INCOME EXCLUSION 
•FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES INCOME TAX PAC C. 
• FORMS 3903 MOVING EXPENSE ADJUSTMENT 
• FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 

• SCHEDULE A ITEMIZED DEDUCTIONS 
• SCHEDULE B INTEREST AND DIVI DENDS 
• SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
• SCHEDULED CAPITAL GAINS AND LOSSES 
• SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
• SCHEDULE G INCOME AVERAGING 
• SCHEDULES R & RP-CREDIT FOR THE ELDERLY 

• SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT TAX 
FOR MODEL I (32K) or MODEL II (64K) • SCHEDULE TC TAX COMPUTATION 

WITH 1 OR MORE • OUTPUT TO VIDEO OR LINE PRINTER 
DISK DRIVES •FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 

• AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS 
• INSTANT LINE CHANGE 


ALL SPECIFICATIONS SUBJECT TO CHANGE 
 • BUilT IN ERROR CHECKING 

~,~(]M.PUJD(]N.•~Q~----~~~~;~LINE~~~~~
. 
l.J I• I n h l•L.JLJ. NEW TOLL-FREE I •INDIVIDUAL FEDERAL and STATE FORMS I
....,.,...__..TCAc " "'' • .. C•"o-6 SEAVCE '- • 2 OR MORE PART FORMS 

50 N. PASCACK ROAD ORDER LINE • TRACTOR FEED FORMS 
SPRING VALLEY, NEW YORK 10977 '--• OV-ERLA___PLAS-TIC YS _J(OUTSIDE OF N.Y. STATE) 


PLEASE SEND ME: 
 (800) 431-2818 * All orders processed within 24-Hours 
0 INCOME TAX PAC A ($19.95) * 3<>-Day money back guarantee on all Software
0 INCOME TAX PAC B ($49.95) *Add $2.00 for shipping in UPS Areas 
0 PROFESSIONAL INCOME TAX PAC C ($99.95) *Add $3.00 for C.O.D. or NON-UPS Areas
0 MODEL II PROFESSIONAL INCOME TAX PAC C ($199.95) *Add $4.00 outside U.S.A., Canada & Mexico 

CREDIT CARD NUMBER _ _______ _ ____EXP. DATE_____ _ _ 

HOUR ~ 
SIGNATURE - ----- ------------------ - -  24 ORDER 

~ LINE 

~(914) 425-1535 
CITY_____________ .STATE______ ZIP_______ 
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COORDINATED * All orders processed within 24-Hours* 30-Day money back guarantee on all Software 
*Add $2.00 for shipping in UPS Areas 
*Add $3.00 for C.O.D. or NON-UPS Areas 
*Add $4.00 outside U.S.A, Canada & Mexico 

BUSINESS 
SYSTEMS 

FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 
1. S.B.S.G. is a sophisticated Business Software System designed for the serious businessman. 

2. Each of the S.B.S.G. Business Modules may be purchased separately ... or you may purchase the entire coordinated business system. 

3. 	Modules purchased separately do not coordinate with the General Ledger (although for the standard S.B.S.G. fee , the user may upgrade his 
individua l modules for the coordinated system). 

4. 	Foolproof, Step-By-Step procedures are supplied, planned and documented for the First-Time Computer User. All programs are self-
explanatory. telling the user what is required at every step. 

5. Programs are written in BASIC and the source code listing is supplied fo r those users who decide to modify the original system. 

6. A complete users manual is supplied w ith each module. 

7. Demo Data diskettes are supplied with sample data. 

8. 	S.B.S.G. has an In-House staff that can answer questions and problems related to the proper use of the S.B.S.G. Business System (on the 
telephone or through the mail) . 

9. 	First-Time Computer Owners Note-Instructions are provided for entering state payroll withholding tables. There is an add it ional charge if 
you prefer to have S.B.S.G. Programmers insert the correct data. 

10. Minimum system requirement is 2-drives to run any single module. 

11 . Minimum system requirement is 3-drives to run the coordinated business system (AR-AP-GL) or (AR-AP-GL with PAYROLL). 

12. Miniinum system requirement is 4-drives to run the extended coordinated system (AR-AP-GL-PR and INVENTORY/ INVOICING). 

13. 	The A. OSBORNE & ASSOCIATES business manuals are provided FREE with each order (they may be purchased separately at $20 per 
manual). 

14. The INVENTORY and INVOICING modules are original programs written by S.B.S.G. 

15. Each module can be purchased as independent modules to run on a 2 or more drive system except INVOICING. 

16. Memory requirement is 48K for the MODEL-I and 64K for the MODEL-I I. 

17. A ll S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives. No data is ever lost during an upgrade. There is a standard S.B.S.G. 
charge for all upgrades. 

ACCOUNTS PAYABLE 

The accounts payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding invoices. In 
addit ion, it produces cash management reports. This system aids in 
tight financial control over all cash disbursements of the business. 
Several reports are avai lable and supply information needed for the 
analysis of payments. expenses, purchases and cash requirements. All 
A/ P data feeds General Ledger so that data is entered into the system 
just once. These programs were developed 5 years ago for the Wang 
micro-computer and have been tested in many environments since 
then. The package has been converted to the TRS-80'" and is now well 
documented. on-line. interactive micro-computer system with the 
capabilit ies of (or exceeding many larger systems). 
CAPABILITIES: 
* 	menu driven; easy to use; full screen prompting and cursor control* invoice oriented; everything revolves around the invoice; handles 

new invoice or credit memo or debit memo
* invoce information recorded; invoice #, description, buyer, check 

register #, invoice date, age date, amount of invoice, discount (in%), 
freight, tax ($). total payable 

* transaction print and file maintenance procedures insure accuracy
* flexible check calculation procedure; allows checks to be calculated 

for a set of vendors-or-for specific vendors* program prints your checks; contiguous computerchecks w ith you r 
company letterhead can be purchased from SBSG* reports include (samples on back) : 
• open item listing/c losed item listing - both detail and summary 
• debit memo listing/ credit memo listing 
• aging
• check register report (to give an audit trail of checks printed) 
• vendor listing and vendor activity (activity of the whole year)

* fully linked to GENERAL LEDGER; each invoice can be distributed 
to as many as five (5) different GL accounts; system automatically 
posts to cash and A /P accounts 

ACCOUNTS RECEIVABLE 

The objective of a computerized A/ A system is to prepare accurate and 
timeley month ly statements to credit customers. Management can 
generate information required to control the amount of credit extended 
and the collection of money owed in order to maximize profitable credit 
sales while minimizing losses from bad debts. The programs com
posing this system were developed 5 years ago. especially for small 
businesses using the Wang Microcomputer. They have been tested in 
many environments since then. Each module can be used stand alone 
o r can feed General Ledger for a fully integrated system. 
CAPABILITIES: 
* menu driven; easy to use; full screen prompting and cursor control* invoice o riented ; invoices can be entered before ready for bil ling, 

when ready for billing, after billing or after paid* allows entry of new invoice, c redit memo, debit memo, or change/ 
delete invoice* allows for progress payment* transaction information includes: 
• 	 type of A/ A transaction • billing date 
• 	 customer P.O. # • general ledger account number 
• 	 description of P.O. • invoice amount 
• shipping/ t ransportation charges 
• tax charges 
• 	 payment 
• 	 progress payment information 
• transaction print & file maintenance procedures insure accuracy

* customer statements printed; computer statements with your com
pay letterhead can be purchased from SBSG* reports include: (samples on back) 
• listi ng of invoices not yet billed 

• open items (unpaid invoices) 

• c losed items (paid invoices) 
• aging* fu lly linked to General Ledger; will post to applicable accounts; 

debit A/ R, credits account you specify 
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PAYROLL 
Payroll invoices many complex calculations and the production of 
reports and documents, many of wh ich are required by government 
agencies. It is an ideal candidate for the computer. With this Payroll 
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, interactive, 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 cannot 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 company 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 payroll information 
can be distributed to as many as (12) twelve different GL accounts; 
system automatically posts to cash account 

GENERAL LEDGER 
The General Ledger accounting system consol idates financial data 
from other accounting subsystems (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" report designed by manage
ment. The beauty of this General Ledger system is that it is completely 
user formatted. You "customize" 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 environ ments since then. The package 
has been converted to the TRS-80'" and is now a well documented , on
line, interactive micro-computer system with the capabilities of (or 
exceeding) many larger systems. 
CAPABILITIES:
* more than 200 chart of accounts can be handled* account number structure is user defined and controlled* more than 1,750 transactions may be entered via: 

• direct posting; done by hand; validated against the account file 
before acceptance 

• external posting; generated by A /R, A/ P, Payroll o r any other 
user source* data is maintained and reported by: 

• month 
• quarter 
• year 
• previous three quarters* reports (samples on back) include: 
• trial balances 
• income statement 
• balance sheet 
• special accounts reports and more .... . * user formats reports with the following designated as you wish: 
• titles 
• headings 
• account numbers 
• descriptions 
• subtotals 
• totals 
• skip lines 
• skip pages* up to eight levels of totals  fully user designated* menu driven; easy to use; full screen prompting and cursor control

INVENTORY CONTROL/INVOICING
* ISAM (Indexed Sequential Access Method) eliminates the necessity 

for time consuming sort.
* Pre-A llocated Files for IMMEDIATE update and inquiry capabi lities. * Fast Disk storage and retrieval. * Inventory Master Record includes ... c lass .. .SKU...Division...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 ($) ... 
Gross Margin (%) ... Gross Margin ROI (%) ... Average Inventory Retail 
($) ...Average Inventory Cost ($) .. .Turn-Over (%) . * Reports Generated include... Master File Listing.. . Class Description 
Listing... Transaction Aud it Trail ... Minimum Reorder Point by Ven
dor... Retail Price List...Retai l & 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. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

HOUR
24 ORDER'ii\ LINE 

425-1535~(914) 

PRICING MOD-I MOD-II 
VERSION VERSION 

ACCOUNTS RECEIVABLE . .. ... ..... .... .. ..... ... .... . .... . ..... . ..... . ..... ... .... . . .. . $125 $225 
ACCOUNTS PAYABLE ............... ..... ....... .......... . .... ... .. .. • . . .. . . . . ... . .. .. . $125 $225 
GENERAL LEDGER . . ... .. .. . . ............. ... . • ...... ..... . ........ ... • .. .. . . . ..... •... . $125 $225 

PAYROLL ...... ... ..... . ...... .... .... ... .... .. ·· ·········· · ·· ·· ····· ················ ··· · $125 $225 
INVENTORY ..... ...... . .... ........................... . ............... . ... . ... ..... . ... . $175 $275 
INVOICING ...... .. .. .. . ........... .... ........... ..... ......... .. .................. .... . $150 $250 
COORDINATED INVENTORY/ INVOICING ACCOUNTS RECEIVABLE ....... .. . ... . . .. .... . $449 $749 
COORDINATED AR-AP-GL .......... ..... . ............ ..... . ..... . .. ...... .. . .... .. .. . .. . $375 $675 
COORDINATED AR-AP-GL with PAYROLL .. .. ....... . .. ... .. . .. .. ..... . ................. . $495 $899 
EXTENDED COORDINATED AR-AP-GL INVOICING/ INVENTORY without PAYROLL ... •... . $799 $1299 
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MICROSOFT BASIC COMPILER l'IEWDOS/ 80 
A l'tew enhanced NEWDOS for TR&80'" Model I for the I 98Cl"sWithTRS-80,. BASICCompiler, your Level II progl'llms will run at record speeds! 

Appal'llt Inc., announces the most powerful Disk Operating System for theCompiled programs execute an llYenl!Je d J.10 times faster than progl'llms run under 
TR&80... It has been designed for the sophisticated user and professional progl'llmmer 1..-1 IL Make extensive use d integer opel'lltions, and get speeds 20-30 times raster 

than the interpreter. who demands the ultimate in disk opel'llting systems. 
NEWOOS/ 80 is not meant to replace the present version or NEWOOS 2. 1Best d all, BASIC Compiler does itwith BASIC, the langU119e you already know. 

which satisfies most users, but is a carefully planned upward enhancement, which By compiling the same source code that your current BASIC interprets, BASIC 
significantly extends NEWDOS 2. l"s capabilities. This new member to the Apparat Compiler adds speed with a minimum or effort. 
NEWOOS"family is upward compatible with present NEWOOS 2. I and is supplied onAnd you get more BASIC features to program with, since features or Micro
Diskette, complete with enhanced NEWOOS + utility programs and documentation.soft's Version 5.0 BASIC interpreter are included in the package. Features like the 
Some or the NEWDOS/80 features are: WHILE...WEND statement, long variable names, variable length records, and the CALL 

• New BASIC commands ~ supports with variable record lengths up to 4095statement make progl'llmming easier. An exclus~ BASIC Compiler feature lets you 
Bytes long.call FOR1RAN and 1T111Chine langlJllQe subroutines much more easily than in Level II. 

• New BASIC commands that supports with variable record lengths up to 4095Simply type in and debug your progl'llm as usual, using the BASIC interpreter. 
Bytes long.Then enter a command line telling the computer what to compile and what options 

• Mix or match disk drives. Supports any track count from 18 to 80. Use 35, 40 orto use. 
77 tl'llck 5" mini disk drives or 8" disk drives, or any combination. 

Voila! Highly optimized, Z-00 1T111Chine code that your computer executes in a 
• A security boot·up for BASIC or machine code application programs. User never flash! Run it now or save it for later. Your compiled progl'llm can be saved on disk for sees "'OOSREADY" or "'READY" and is unable to ""BREAK"', clear screen, or

direct execution every time. 
issue any direct BASIC statement including "'UST."' 

Want to market your programs? Compiled versions are ideal for distribution. 
• New editing commands that allow program lines to be deleted from one location You distribute only the object code, not the source, so your genius stays fully protected. 

and moved to another or to allow the duplication of a progl'llm line with the 
BASIC Compiler runs on your "ffi&80'" Model I with 48K and disk drive. The 

deletion d the original.
package includes BASIC Compiler, linking loader and BASIC libl'llry with complete 

• Enhanced and improved RENUMBER that allows relocation or subroutines.documentation . ...... . ....... . .. .. .. .. . . ...... • ... . ...... . . . . . . . •t95.00 

• Powerful program chaining. 
• Device hanging for routing to display and printer simultaneously. 

1980 ll"tCOME TAX PAC • COE function; simultaneous striking or the C, D and E keys will allow user to 
Completely Revised · Latest Tax Tables · Fully Tested· Complete Manual and Docu· enter a mini·OOS to perform some DOS commands without disturbing the 
mentation. The new version or the Income Tax Plies are full d error catching codes resident program. 
making it impossible to make an error. Follow the simple Step ByStep procedure that • Upward compatible with NEWOOS 2. 1 and TRSOOS 23. 
makes tax prepal'lltion simple. • Includes Superzap 3.0 and all Apparat 2.1 utilities. 
ll'fCOME TAX PAC A ..................................(H9.95...Cuaette) .. . ................ .. ...... . ..... .. ................. . ... . . .. •t49.00 

For Level II 16K Cassette Only 
Does Form 1040 and 1040A STOCK MARKET MOl'llTOR 


· Schedule A itemized deductions 
 Galactic Software Ltd. 

· Schedule B interest and dividends 
 CASSETTE VERSION ..... ........ . ........ . .. . ....... .... .... ... M9.00

· Output to video display DISK VERSIOl'I ............................. . . ... ..... .. ......... •99.00 

· Schedule TC tax computation 

1. The system is designed for the active "'trader"' not the ""long term"' investor, as ll'fCOME TAX PAC B ....... .. .... . . .... .... M9.95...Cuaette or Dllkette) 

the system is "'technically"' oriented. For Level II 16K with or without printer...cassette or disk has all features of Income Tax 

2. For the "ffi&80'" Model I, Level II, I 6K or more. Available in both disk and tape Pac A Plua works with or without line printer. 
versions. · Formats Form 1040 and 1040A for standard tax forms 

3. Tracks user selected issues, in a technical system that reflects the issue's · Schedule C income from a personally owned business 
performance against the overall market.·Form 2 106 employee business expense 

4. Set up data is input by the user from the Standard and Poors stock guide or PROFESSIOl'IAL INCOME TAX PAC C . . . . . . . . . . . . . . . . . . •99.95••.Dlskette 
Value Line. For 1..-1 II 32K with disk and printer (optional) 

5. Daily issue data, "'high"', "' low"', "'close"' and "'volume"' are input from any news·Has all features or Income Tax Pac B Plus automatic memory storage for income tax 
paper containing this information. preparers. 

6. Daily overall market, "'volume.. and ..closing Dow"' are also provided from a• 22 additional schedules and forms 
newspaper. · Formats forms for individual or lrllctor feed printing 

7. Volume and price changes of an issue, as they compare to volume an price
MOD II CPA VERSIOl'I ... ..... . .. ........ . ......... ... .. .... .. .. •t99.95 
 changes or the overall market, are the basis or this system" s analysis ofthe given 

issue. 
8. Comparisons of the issue against itself are also done. This may allow the user ~PROfTf 913 ~CES 323 ~~~~~978 to spot "'unusual"' activity on this issue. 

SHOWS 9. Clear indications are given as to whether the issue is ··out performing"', "'under 
THE HORSE SELECTOR II (RATS) (By Dr. Hal Davis . . . .• .••. . .... •50.00 performing"' or "'performing"' with the market. 
l'lew simplified version or the original Horse Selector. The first Horse Selection System 10. Complete video and printed output is provided. 
to actually calculate the estimated odds d each horse. 11. This program is intended to be a guide to indications. and is not to beused as a 
HIGHER PROFITS (OVER 1 ~) POSSIBLE TI-tRCXJGH SElECTIVE BETTING ON: sole recommendation to buy, sell or hold an issue. These decisions are the 

responsibility of the user and his brokerage . • Rates each horse in 10 seconds. 
• Easy to foUow rules. 
• Can be used with any Apple UComputer. 
• 1~ money back guarantee (returned for any reason). :LCl~EUIHElr.iZLSi NEW TOLL-FREE 
• Uses 4 factors (speed rating, trackwriant, distance or the present race, distance of 

the last race). 
 -~~-~ ORDER LINE 
• Using the above factors, the Horse Selector calculates the estimated odds. BET 50 N. PASCACK ROAD (OUTSIDE OF N.Y. STATE) 
on horses whose actual payoff (from the Tote Board or Morning Lines) Is higher SPRING VALLEY, NEW YORK 10977 
than payoff based on estimated odds. (800) 431-2818

HOUR ~ 

on any selected horse with an estimated payoff (based on Tote Board or Morning 

• Using the above factors, the Horse Selector calculates the estimated odds. BET 

24 ORDER ~ * All orders proee1sed 

Lines) higher than calculated payoff (based on Horse Selector II). 
 LINE within 24-Hour~ck guarantee
•Source listing for the-m&aO,.,11·59, HP-67, HP-41 ,Apple and BASICComputers. (914) 425-1535 * 31>-DaY rnoney $3• No computer or calculator necessary (although a calculator would be helpful for ADD $2.00 FOR SHIPPING IN UPS • nc-• ~ on all Software (l~u~ It for handhnsl 

FREE Dutchlng Tllblee allows betting on 2 or more horses with a gual'llnteed profit 
the simple division used to calculate estimated odds). 

ADD $3.00 FOR C.O.D. OR NON.<JPS AREAS pena y 
ADD $4.00 OOTSIDE U.SA, CANADA & MEXICO 
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* All orders processed within 24-Hours* 30-Day mo ney back guarantee on all TRSDOS Software *Add $2.00 for shipping in UPS Areas"'~ *Add $3.00 for C.O .D. or NON-UPS Areas*Add $4.QO outside U.S.A., Canada & Mexico* We will match any bona/ide advertised price~OD-II PROGRAMS in any of the Major Computer Magazines 

MICROSOFT EDITOR ASSEMBLER PLUS including (1) CP/M (LifebOat Associates) .. ... an alternativeA 	 8~!~~~eT:~~:!r~!;s~~i;,~t~e~~t~;,8/;=~ ~l:~~r=~d uploading sefVices and patches for Disk 1/0 .assemble operating system tor the MOO-II that allows MOD· ll A 
printer formatting features .... $325 (STANDARD directly into memory... save a ll or port ions of source owners to use any ot the hundreds of programs 
TRSDOS VERSION)...$350 (DIABLD.NEC OR OUME to disk ..dynamic debug facility (ZBUG).. entended • available under CP/M ... $170. L 	 TRSDOS VERSION). editOI' commands... $125. t L 

t 
(2) CP/M 	 HANDBOOK...(Sybex ) ... a step-by-step 

(12) HARD/SOFT DISK SYSTEM (Racet Computes) ... ~~g~~~~:L~!~:i~e,AfNCV~~~~~~Eg~·J::5t The software essential to interlace any o f the popular e~1.: t~oc:~~~=~~u~~~:i:r!~~~l~h ~~:r~~~~ 
INVOICING AND PAYROLL (Small Business Systems large hard disk drives ... completety compatible with practical hints...reference tables ... $13.95. 
Group}... an extensive business system for the serious your existing software and t iles ... allows up to 20 •s 

L 	
t 

L 
user... can be used one module at a time or as a co megabytes of storage (and lar9er)... directoryexpand- (3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, p 
ordinated system... $225 ..,per module... $1299 for the able to handle thousands of flles ...$400. ACCOUNTS PAYABLE, INVENTORY CONTROL, 

complete system. ANO PAYROLL (Peachtree Software) ...requires CP/M0 (13) CAMEO HARD DISK DRIVE CONTROLLER.. and MICROSOFT BASIC ...professional business R 
coming soon (November 1?) • systems...turn key operation...can be used as single~~gg~~~:L m::~E.A~~~E~~1SR~E~~~~~'oEL modules or as a coordinated system ... $500 perF 	 (14) HARD DISK DRIVES ...coming soon (Nov. t?) . t 0AND PAYROLL (Compumax)...a complete user ori  modu le...$2500 for the complete system. 

ented business system...can be used one module at a T time or as a coordinated system.. $140 per module... ~~b~tA~~~::E~~~~~i.c;o:~c~n~~~~~stos a G(4) WORD~STAR...The u ltimate word processor... a 

$995 tor the complete system menu driven word processingsystemthat can be used
collection of programs written by MOD-II owners... •w with any printer. All standard word processing 

(4) MOD-II UTILITY PACKAGE (Racet Computes)... commands are 1ncluded...plus many unique com· Rprograms include data base management...a word 1adds important ulllit 1es to TRSOOS...copy hies mands only found on WORD STAR...requ ires CP/ M processor mail system..mortgage calculations...

A 	 seleeli vely...taster and more accurate file copying .. checkbook register...and many others .. $8 (add $3 .. $495 A 
repair bad directories ..displays sorted directory of postage outside of the United States. Canada and 

all files on t to 4 disk drives SUPERZAP...change 
 Me1uco } FREE 1f you send us a d isketle conta1nmg • (5) MAIL LIST MERGE...An add on package thatR a program that can be added to 1he SHARE-A·PRO allows the user to send form letters (created on Mdisk 10...and more...$150 

GRAM OISKETTE. 
(5) ADVENTURE #1·#9 (Scott Adams - Adventure 	 ~~~Pb~:e~R~i~~~~~r~!:ti~~c~!~i~~1tii~~~~~i .. E (16) WABASH CERTIFIED DISKETTES .. $39.95 (per 1 s 
available on the large computers... your goal is to work box of 10) • andy CP/M based mail program...$150. ii(• 
 lnternat ional ) .. . a series of games formally only 	 MAIL PROGRAM)...requlres CP/ M. WORD STAR and 


your way through a maze o f obstacles in order to ( 17) FLIP SORT DISKETTE STORAGE TRAY ...Sto resLISTED recover a secret treasure or complete a mission... the 	 (6) SELECT OR Ill (Micro·Ap)... complete data LISTED50 diskcttes...comes complete with index-dividers. tilt t 	 
management system...user defined fields and codes...package includes a ll 9 Advenlures written by Scott plates and ad1ustable spacing ... $44.95. HERE manages any list defined by the user...includes HERE .. additional modules for simplified inventory control , ii( 

Adams... $99.95 • 	 ~~~1~::J.EM~8N~~ · ~~A~~en.t~~f f?~f~ct - accounts receivable and accounts payable ... requires ~~c~i~:.-~~asc:r~~0~f~~~:~· ··,~:;~~1~~~~es~~~~~~~= MATH...GAMBLING .. GAMES... 1ncludes 125 page CBASIC·2...$295w 	 R utilit ies that can be called from a BASIC program (no manual and 2 diskettes ...$99.95. 
machine language knowledge requ1red) ... sorts 1000 (7) SELECTOR IV (M icrn-Ap)...the ultimate data0 (19) BUSINESS PAC 100... 100 essent ial business t management system...all features usethe SELECTOR Eitems in under 5 seconds.. allows PEEK and POKE 
statements...move data blocks... compress and un Ill plus...data file format conversions .. .full page report~Qg'~~~E~~JgNT~~;TEM~~~~~~L i;;A:L'b'tiLLLA: - ons.. global search and replaceformatter...compu1at1R TIONS...CHECKBDOK MAINTENANC E ..AC · .hard d isk compatible...data/text merging... $550. acompress data ... works under TRSDOS .. $50. 

(7) DSM (Racet Computes) ...01sk Sort Merge...sorts COUNTS RECEIVABLE...ACCOUNTS PAYABLE .. t (8) GLECTOR (M1cro-Ap) ... add on package to theK SELECTOR .general ledger that allows the user to uand merges large mulhple diskette f iles on a 1 to 4 includes t 25 page manual and two diskeues. S 149.95. 
drive system ... NOT AN IN MEMORY SORT...can s 	 (20) EDITOR ASSEMBLER (Galactic Software Ltd.) .. - define a customized chart of accounts...$350. 

Iactually alphabetize (or any other type of sort) 4 disk the first user oriented Edito r Assembler for thedrives worth of data...sorts one complete disk of 	 (9) CBASIC-2 ... a non-in teractive BASIC used forMODEL I I and was designed to utilize all the fea turesinformation in 10 minutes... information 1s provided to 	 many programs that run under CP/M ...al.lo ws user to tof the MODEL II. It includes innovative features tor use DSM with the RS MAILING PROGRAM ...works 	 make more efficient use of disk liles .. . ehminates !heease o f coding and debugging and complete docu· 	 R
under TRSDDS... $150. 	 use of most line number references ... require on suchw 	 mentation (over 120 pages) ...works under TRSDOS programs as the SELECTOR...$120 . (I) RSM (Small System~ Software) ...a machine ...$229.00. E 
language monitor and disassembler.. .can be used toI 	 (21) BASIC COMPILER (Microsoft) ..changes you• t u~~~6~'6~~0~TA~~g1cfo~~~ni;,annc~R"s°~~"sn.~;ci~: 
see and modify memory or disk sec tors...contains all commands such as cha1nin9 (allows the user to LOAOthe commands found on the Model- I version plus ~~~~~=~~°x~cau";i~~n~~ ~~~htii":e~~~~~:~e increases and RUN a new program without losing the variablesT 	 some additional commands for the MOO-II. .works - c 
under TRSDOS... $39.95. (22) MAIL/FILE SYSTEM lrom Galact ic Software Ltd. ~~~~~g~_vw~1Lr~~°Ntla·~~"~1h:~;i_~~~~ ~~~!~ ~;:~ pH 2.500 per disk. No t the BASIC COMPILER to speed up programs (3· t0stores names son1ng time is (9) BLINK BASIC LINK FACILITY (Racet Computes).. 

Link from one BASIC program to another saving all 
 required since the file is automatically sorted by hrst 	 times taster execution)...$325. 

and last name plus Zip Code on input. Retrieve by anyvariables ... chain programs without losing var iables IT 	 - M ASTER combination of 19 user coQes. Supports an 11 digit ( 11) T AX (CPAids)...protessional tax 
atphanumerica Zip. Suppons a message hne Comes 
complete with user·oriented documentation ( 100- ~~efaG~~~~~~~~~1Tc:·~5e~~~e,~~~~e~f66.2~~:.·~·1~: M*

... $50. 

R 	 gg~::;:~f-. 1~':s0:i~ v:r~:~:;~~dE s~~~!T:s~~~~e~ page manual). Allows tor company name and individ  t 3468, 3903, 2441 . 4625. 4726. 4797. 4972. 5695 and 

program (with the tine numbers 1n which they appear) ual o f a company and complete phone number (and 


extension)... works under TRSDOS... S 199.00 - ~~~:i:U~~~n~o~~"s~o~n ~vae~:~ =~a~~b~enpr~~~~:tie~... lists all GOTO's and GOSUB's (with the line nums 	 generated I RS approved forms.~ain tains clint historyber.sin which they appear) ...searches for any spec~fic 
vanables or strings (w ith lhe line number in which (23) INCOME TAX PAC... Profess1ona1 income tax files... interactive with CPIAids General ledger ... $995. 

package...most forms and schedules ...output to video D they appear) ...$50. 	 -t or 11ne printe r ...automatic memory storage of all (12) GENERAL LEDGER II (CPAids) . . desiQnOd to r 
information .. data can be loaded from diskette. CPA's... stores complete 12 month detailed history of 
changed and edited...built in error checking .. $199 95. 	 transactions... generates financial statements. 

depreciation. loan amortizations. journals, trial 
0 	 ~1J~~~~~~~fo"':e~~:r~n~Ko~~~~~~~e~~o~~~t~~-a 

diskette)... 0 1sassembler and MOO-II interface 10 theS* 	 (24) COMPUTER GAMES (SBSGt...Mean Checker balances. statements of changes in financial position,t
and compilation letters... includes payro ll system with 
automat ing posting to general ledgers...prints 
payroll register, W2"s and payroll checks...$450. 

Machine. Star-Trek Ill. Concentration, Treasure Hunt. • 

......................................................B co • og S ve •tu ... • .• . .............t
•a•n• • .• D..• t•a•r •A•d• • n • r•e• • S.74 95 
(13) ELECTRIC PENCIL (Michael Shrayer Software) 
...Complete word processor with extensive editing 
and printer formatting features ... $275 (Standard.,,.9 	 NEW TOLL-FREE -
printer version)..$300 (DIABLO. NEC or OUME 
version) . 

(14) BASIC COMPILER (Microsoft)...changes your- ~~~~=~~~O:~:;i'o~n~~ ~~ihtii":e~~~f~;~e .. . increases 
50 N. PASC ACK ROAD 

ORDER LINE t 
(OUTSIDE OF N.Y. STATE) 

SPRCNG VALLEY, NEW YORK 10977 • (CP/M IS A REGISTERED TRADEMARK(800) 431-2818 OF DIGITAL RESEARCH) 

HOUR

24 ORDER 
 NEW!!! 

LINE MOD·D NEWSLETTER 
(914) 425-1535 SIZ or 1Zl8•uea 
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REVIEW 

An overview of this powerful series of programs. 

Racet' s Infinite BASIC 


Infinite BASIC 

(Model I Tape or Disk) 

RACET Computes 
Orange, CA 
$49.95 ' 

Ronald H. Bobo 
3246 Gravois 
St. Louis, MO 63118 

Sooner or later, programmers 
may feel that their BASIC in

terpreters are not quite powerful 
enough. 

For TRS-80 owners, however, 
the day may approach when 
there will be more interpreters 
available than ever hoped for. 

At Racet Computes In Or
ange, California, a program 
called Infinite BASIC has orig
inated. Actually, it's a series of 
programs. 

Infinite BASIC comes on cas
sette, with tape and disk ver
sions. The tape version contains 
four modules, IBLOAD, MREL, 
SREL and XREL. A special ver
sion of IBLOAD is provided for 
disk. This is the Infinite BASIC 
loader program, used to load all 

the relocatable modules. In ad
dition, another program, RE
LOAD, is contained on the disk 
version. This is used for initial 
loading of the application mod
ules to disk. 

Thirty matrix and more than 
50 string functions are con
tained in Infinite BASIC. The 
Business Module, which costs 
an extra $29.95 and comes on a 
separate tape, requires the main 
program for utilization. It has an
other 20 functions oriented 
toward business use. 

Each function may be select
ed either individually or as a 
group of functions. 

Assembling 

Let's go through the mechan
ics of assembling an application 
module. Following an example 
in the user documentation, we 
will load the following modules: 
&SRTV, a multivariable sort 
function; &SRV$, a random 
string generation; &MSHP, a 
matrix redimension and dele
t ion. (All functions, when used in 
a BASIC program, start with the 
character&. When being assem
bled into the application module 
by IBLOAD, however, they must 
be prefixed by @@). 

&SRTV and &SRV$ are con
tained in the string module 
SREL and &MSHP is in the 
matrix module MREL. Other rou
tines in XREL will be required to 

complete the application mod
ule. XREL must be scanned last. 

This particular example will 
explain how to assemble a load 
module from tape; disk opera
tion is similar and complete in
structions are contained in the 
manual. Load the tape version 
of the cassette into the recorder, 
positioned to the first file on the 
tape. Enter the following: 

SYSTEM (ENTER) 
IBLOAD (ENTER) 

I (ENTER) in answer to the prompt after 

IBLOAD is loaded. 

The prompt message ENTER 
SUBROUTINE NAMES RE
QUIRED? should now appear on 
the screen. Respond with the 
function names required, one at 
a time. Precede each name with 
@@ as in the following: 

ENTER SUBROUTINE NAMES REQUIRED? 

@@SRTV (ENTER 

? @@SRV$ (ENTER) 

? @@ MSHP (ENTER) 

? (ENTER) 


Now memory size parameters 
must be specified, and there are 
two ways. Using the L option, a 
minimum low address some
where below the top. of memory 
may be specified. Succeeding 
components will be placed in 
progressively higher locations. 
Alternatively, a maximum high 
address may be specified by us
ing the H option. Each compo

nent will then be placed in a pro
gressively lower memory loca
tion. 

I have found it easier to use 
the H opt ion. This way, if I want 
to include another program, for 
example KBFIX, which resides 
in the top of memory, I need only 
specify a starting address below 
the beginning of the other pro
gram and Infinite BASIC will 
build down from there. 

Following the example from 
the user's manual, we will start 
from the top of memory in a 16K 
system. High address is 32767 
in decimal or 7FFFH. Answer 
the prompting messages as fol
lows: 

HIGH/LOW MEMORY ALLOCATION(H/l )? 

H (ENTER) 

ENTER STARTING ADDRESS? 32767 

(ENTER) 


The starting address may be ex
pressed in either decimal or hex. 
Remember to include H afterthe 
number when using hex. 

Response to the next prompt 
should be T for tape users: 

DISK/TAPE INPUT(DIT)? T (ENTER) 
READY CASSETIE PRESS (ENTER) 

IBLOAD will now scan MREL, 
selecting @@ MSHP in the pro
cess, then will list a number of 
entries not found. User speci
fied modules will be identified 
by two @@ symbols. All others 
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are system entries which are 
contained in XREL. @@ SRTV 
and @@ SRV$ will be found in 
our list, the only two user en
tries. 

READY CASSETTE will ap
pear twice more. Press the EN
TER key each time to scan SREL 
and XREL. 

After scanning, memory us
age values will be displayed as 
follows: 

MEMORY START= X'ssss',END = 

X'eeee',TRA = X'4020',DEFUSR = 

X' DDDD' ssss = Starting location of load 

module in hex. eeee =Ending location of 

load module in hex. 4020 =DOS return 

!not used in tape system). dddd = 

Starting execution address In hex. 


Values of ssss and eeee should 
be within the area to be speci 
fied as protected memory, and 
memory size must be protected 
before using the module. The 
value of dddd will automat ically 
be placed at the USA transfer 
location 16526. 

The next prompt ing message 
is: DUMP MEMORY TO TAPE 
(Y/N)? Y (ENTER) Responding 
with Y will initiate dumping of 
the load module to tape. Rather 
than going through all the pre· 
ceding steps, you will be able to 
load the module from its own 
tape more quickly. Before re
sponding to the READY CAS
SETTE message, load a fresh 
tape into the recorder, press the 
PLAY and RECORD buttons, 
then press ENTER. 

The above load module tape 
may be reloaded in the following 
manner: 

•Type SYSTEM, press EN
TER 

•Type IB, press ENTER. At 

the next prompt, type I followed 
by ENTER. Then type ?USA (1). 

A 1 should now appear on the 
screen, indicating that the pro
gram has been initialized. After 
one or two actual sessions, you 
should have the procedure 
down pat. 

Now that you know how to 
create and load a module, what 
can you do with Infinite BASIC? 
The permutations and combina
tions seem endless. 

Operations 

Several short program list
ings are given in the manual toil
lustrate some of the operations 
available. Most are concerned 
with matrix manipulation and 
matrix mathematics, including 
the solving of simultaneous 
equations by tw9 different 
methods. 

Among other matrix demos Is 
a program which illustrates in
putting and outputting of matrix 
data to and from tape. Ideal for 
moving large amounts of data 
tape, the routines permit read
ing and writing entire blocks of 
data, with block checksums to 
insure that the data read is cor
rect. Block ID numbers are pro
vided to allow automatic selec
tion of data to be read. 

Another short program dem
onstrates the matri x shape 
function, MSHP. This function 
modifies the size and number of 
dimensions of any array under 
program control. The size of an 
array may be increased or de
creased, or deleted to free up 
memory for other uses. The 
demo, a program of only 11 
lines, initializes a single-dimen
sioned array, reshapes it to a 

two-dimensional array for pro
cessing, then deletes it. 

Among the string function 
demos Is one which performs a 
character by character transla
tion of one string into another, 
including translating from upper 
and lowercase. 

Other demos illustrate string 
compression and decompres
sion, string count and search 
functions and screen control 
functions. The latter are used 
for drawing, erasing and scroll
ing lines on the CRT. 

Demos are also provided for a 
fast string sort and a disk sort 
routine. 

Starting with string functions, 
a partial listing of what is avail
able includes Compress Bytes 
to 4, 5, 6 or 7-Bit Packed Format 
and Decompress, Convert from 
Upper to Lower and from Lower 
to Uppercase, String Count, 
Compress String, String Matrix 
Copy, Draw and Erase Horizon
tal or Vertical Lines, Decom
press String, Delete Substring. 

Also, String Invert, Left Justi
fy, String Left Shift, String Right 
or Left Rotate and Truncate, 
Character String Sort, Multivari
able Sort, Scroll Screen up and 
down, left and right; String Text 
Center, String Insert, String Text 
Justify, String Text Pack, String 
Verify and others. 

Implementation is short. For 
example, the following line of 
BASIC, 100 J = &SSCL(8) will 
scroll everything on the screen 
eight spaces left, providing, of 
course, that you h_ave the proper 
module in memory. 

Now on to the matrix func
tions, which include Matrix Add, 
Divide, Multiply or Subtract in 

order by index, Matrix Copy, Ma
trix Element Add, Divide, Multi
ply or Subtract in sequential 
order, Matrix Read Restore, Ma
trix Read Tape, Matrix Scalar 
Add, Multiply, Subtract and Div
ide, Matrix Transpose, Matrix 
Write Tape, and Deactivate In
finite BASIC. 

This is a partial listing of ma
trix functions. Two more func
tions included in the MREL mod
ule deserve mention. They are 
&PLUG and &PLUK. Similar to 
POKE and PEEK, they differ in 
that, rather than one byte, a two
byte word is operated on. 

This is among the applica
tions which come to mind for In
finite BASIC. By combining 
some of the string manipulation 
funct ions from SREL with In
finite Business, it should be pos
sible to write a super word-pro
cessor in BASIC. 

Gripes 

In addition to the good things, 
I can't end without adding one 
or two gripes. 

The manuals are not easy, I 
believe that if Race! had ex
plained the functions of Infinite 
BASIC more thoroughly it would 
have helped. While an advanced 
programmer should have no 
trouble understanding the vari
ous functions, I would not rec
ommend this package to the be
ginner or moderately experi
enced. 

I am looking forward to future 
releases in this series, one of 
which should be a promising 
graphics module. 

Now you know why it's called 
Infinite BASIC. There may be no 
end!• 

-Le-t -u-s k-n-ow-8 w-ee-ks- i-n-ad-v-an_c_e s-o-th_a_t -yo_u _w-on-'t_m_i-ss-a-si-n-gl-e-iss_u_e _o_f8-0-M-ic-ro_c_om-p-ut-in-gl 

Attach old label where indicated and print new address in space provided. Also include your I 
mailing label whenever you write concerning your subscription. It helps us serve you promptly. I 

0 Address change only 0 Extend subscription 0 Enter new subscription 
0 1 year $18.00 0 Payment enclosed 0 Bill me later I 

If you have no label handy, print OLD address here print NEW address here I 
gName Name I 
~ Add re_s_s__-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_- Addres_s______________ _ _ _ I 
[~ City _ ______ State __ Zip __ City _______ State __ Zip ___ I 
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HARDWARE 

Hardware care for cassette IIO problems. 

Audio Inter£ ace 


Howard F. Batie W7BBX 
12002 Cheviot Drive 
Herndon, VA 22070 

Many useful additions are 
available both commer

cially and as do-it-yourself con
struction projects that make the 
TRS-80 even more enjoyable. 
The combination of hardware 
and software described for this 
Audio Interface offer the follow
ing features: 

• Data conditioning for accu
rate CLOADs 

• Cassette dubbing 
•Aural and visual monitoring 
• TRS-80 internal cassette re

lay protection 
• Manual control of the cas

sette recorder without having to 
unplug the MIC plug 

• Keystroke debouncing 
•Audio " beep" with each 

keystroke 
• Automatic keystroke repeat 

Data Conditioning 

The first and most important 
function of the TRS-80 Audio In· 
terface is to condition the ana
log data read from the cassette 
into clean pulses for loading. 
When performing its second 

function-saving data- these 
pulses should be recorded as a 
digital stream (square waves), 
instead of analog variations. Un
fortunately this is not easy to do 
unless you have an expensive 
digital recorder. 

The CTR-41 and CTR-80 do 
not fall into this category, but 
the cassette recordings can be 
squared-up with an external cir
cuit. This allows your tapes to 
be accurately loaded into the 
TRS-80 without being overly sen
sitive to a particular volume set
ting. And as long as the data 
stream is being processed be
tween the recorder and comput
er, it's quite easy to tap into the 
appropriate spot and incorpo
rate the capability to dub from 
one recorder to another without 
having to CLOAD the program 
into the computer and then 
CSAVE it onto a second tape. 

Two basical ly different ap
proaches have been described. 

Typical of the first approach 
is the E-Z Loader described in 73 
Magazine, September, 1979; and 
typical of the second is the Data 
Dubber by The Peripheral Peo
ple, as described in 80 Micro· 
computing February, 1980. The 
basic difference between the 
two is that, in the E-Z Loader de· 
sign, the incoming audio signal 
from the cassette triggers a 

R9 
IOK 

c{]' Tee 
100---i·' 

1 
c6 

-&" 

l/2W 

Rll 
15on 

Fig. 1. TRS-80 Audio Interface 
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monostable multivibrator (one
shot) to generate digital pulses, 
whereas the Data Dubber (Fig. 2) 
uses a signal-shaping technique 
to condition the recorded ana
log signal into a digital signal 
stream. 

Although either could be used 
as the basis for the interface I 
had in mind, I opted for the lat
ter. I sent for the Dubber in PC 
board form and designed the 
TRS-80 Audio Interface around 
it. Fig. 1 shows the complete 
schematic of the Audio Inter
face. 

When the Dubber arrived, I 
was pleased with the high qual
ity of the PC board provided 
(even solder masked!); it worked 
perfectly the first time power 
was applied. 

Several improvements have 
been made to the basic circuit 
since it was first published, so 
the complete up-to-date sche
matic is given in Fig. 3. 

Audio Interface 

The TRS-80 Audio Interface 
consists of a single integrated 
circuit, the LM-324, which is a 
very versatile quad op amp sell
ing for about $1.50 at Radio 
Shack. This IC runs on a s ingle 
3-30-volt power supply, draws 
only two to three milliamperes 
at 12 vo lts and tracks input volt
ages right down to parts of a mil
livolt above ground. 

In addition, each op amp can 
sink up to five milliamperes or 
source up to 25 milliamperes de. 
R1 C1 and R2C2 form a resistive 
audio mixer for the data lines to 
and from the TRS-80, so that 
either the computer input or out
put can be monitored without 
having to manually switch be
tween the two signal lines. How
ever, only one line will be active 
at any one time. 

The audio amp can handle an 
input signal from one millivolt 
RMS to well over 10 volts RMS. 
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Fig. 2. Data Dubber Parts Layout 
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MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC. 

,,... 270 
P.O. Box 77, Charlestown. MA 02129 

(617) 491.7505 

COMPUTERS 

161< Model Ill. .... ... ....... . . . .. • .. ... .... 859.00 
Model- II 64 1( System 

DISK DRI VES 
40 Track 5 '1• inch dr ive. 

77 Track 5 11• inch dr ive 
4 Disl< Driv e Cable 

Centronics 7 30 . 
Centronics 779 -Z . 

PRINTERS 

3499.00 

319.00 

. 549.00 
39.00 

599.00 
. . 799.00 

Centronics 737 .... .. .. .... .. . .. .... .. .. ... .. ...849.00 

Epson MX80 . ... .. . . . • .. . . . ... . .•• . .. • . . .. . 499.00 
Integral Data 440G. . . . . . . . . . 999.00 
NEC 5510 W· tractor . . . . . . . 2679.00 

Ol<idata Microl ine 80... .......... .... ..... .. .... ... ... 599.00 

MISC HARDWARE 
Expansion int. TR5-80(0k). 

Novat ion Cat modem 
161< Memory l< it 
Leedex Monitor. 
Printer Cable for above 
ISO-Z Iso lator 
AC LINE FILTER 

STORAGE MEDIA 
Verbatim-b ox I 0 -5 '1• 

Memorex-box I 0 -5 11• . 

Plastic Storage Box.. . 

OPERATING SYSTEMS 
NEWDOS by APPARAT INC. 
NEWDOS+ b y APPARAT INC. 
MMS FORTH DISKETTE-PRIMER 

249.00 
159.00 

49.00 
109.00 
. 49.00 
54.00 

. 24.00 

25.00 

. . 22.00 
. . 5 .00 

. 49.00 

. . 9~.00 

79.95 

DISKETTE TRS-80* 
BUSINESS SOFTWARE BY SBSG 

Free enhancements and upgrades to reg istered owners for 

the cost of media and mai ling. 30 day f ree t elephone sup· 
port . User reference on request. 

f ully Interactive Accounting Package . General Ledger. 
Acco unts Payable . Accounts Recei vab le and Payroll. 
Report Generating. 

Complete Package (requires 3 or 4 d r ives) 
Individua l Modules (requires 2 o r 3 drives) 

Inventory II : ( requi res Z o r 3 drives) 
Mailing Li st Name&. Address II 

(requ ires 2 drives) 

Intelligent Terminal System ST-80 Ill : 

The Elec t ric Penc il from M ichael Shrayer 
File Management System : 

S475.00 

Sl25.00 
s 99.00 

s129.00 

Sl50.00 

$150.00 
s 49.00 

FINE PRINT 

TRS·80 is a Tandy Corpora tion trademark . Use of above operat ing sys
tems may require the use o f Radio Shack TRS·DOS. Radio Shack 
eq uipment sub1ect to the will and whim of Radio Shack 

ORDERING INFORMATION 
We accept Visa and M astercharge.We wil l sh1pC.O.D. cert1f1ed check 

or money o rders only. Massachuselts residents add 5 percent sales tax 

To order call tol l -free 1-800-343-5206 
For information call 617-491-7505 

The Company cannot be liable for pictorial or typographical inaccuracies. 



Since the op amp output impe
dance is very low, a current-lim· 
iting resistor (RS) is used in se
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ries with the eight-ohm speaker. 
A roomful of sound can be had 
with this handy little build ing 
block, yet it draws only about 
8-10 mA at full volume. A third 
section of the LM-324 is used as 
a voltage follower to provide suf
ficient current to drive the LED 
while isolating it from the Dub· 
ber output signal line. 

An additional 12 V de relay is 
included in the TRS-80 Audio In
terface so that the DIP relay in 
the TRS-80 does not have to 
switch the cassette recorder 
motor current. The coil current 

O of relay K1 is about 10 mA. S1 al
lows manual operat ion of the re· 

A corder without having to unplug 
the cassette MIC plug. See also 
Fig. 4 . 

The Data Dubber is designed 
to operate from a nine·volt bat· 
tery. Although it is fairly tolerant 
of some supply vo ltage varia
tion, the diode string D2-D6 is in· 
eluded to drop the Audio Inter
face 12-volt supply down to nine 

Fig. 3. Data Dubber Schematic volts. R1 2 provides a constant 

6..t I~ COMPUTER INTERFACES 

,..~OFFICE --" & PERIPHERALS 
...._ SYSTEMS "- " --==--- --::=:::=- -::::::::-

• POS-100 NRZl TAPE ORIVE CONT ROLLER/ FORMATTER - Now your 
micro can read and write IBM/ANSI compatible NRZ 1 format 9·track magnet ic 

tapes. The POS· 100 consists of S· 100 bus card, 6' ri bbon cable, tape d rive contro ller 
card, cable lo Pence-Standard NRL 1 Tape drive , plus documenta tion and Z-80 or 
8080 sohware (specifiy}. Power is derived from upe d rive and S-100 bus. Ship Wt.: 
I 0 lbs . Suggested Retail Price. . . . . . . . . . . . . . . . . . . . . . . . . S995.00 
• POS 103/202 " MIX or MATCH" MODEM - Unique POS control design permits 

use in one housing o l both Bell-compat ible 103 (0·300 baud) and 202(0·1200 
baud) modem modules origina lly made by VA DIC Corp. for a telephone company 
subsidiary. FEAT UR ES: RS-232 seria l Interface, auto-answer, auto·d ia1, LED 
display, telephone line in terface via acoustic co uple r, manual DAA, or au to-answer 
DAA (sold separa tely) . F ULLY AD JUST ED; no special tools req uired. 3,000 mile 
range over standard dia l-up te lephone lines. Ship wt. : 15 lbs. 

PRICE S ..... POS 103 Modem - Sl 99.95; POS 202 Modem - S299.95; 
POS 202 Modem w/ Au to·Answer - S349.95; POS 103/202 Modem - 1499.95 ; 
I CC-Approved Auto-Answer OAA - S 125.00; Acoustoc Coupler - S29.95. 
• POS DA ISY-WHEEL PR INTER INTERFACE for T RS-80 - Will drive Diab lo 

Hy l ypc I, HyTypc 11, and Qume O and Sprint 3 prin ters. Inc ludes 1K uscr
availablc memory for custom print routines (such as graphics, bidirec tional print· 
ing, etc.I. Programmed 10 respond to print commands from BASIC ELECTRIC 
PENCIL™ , and SC R IPSIT™ software . D raws its powe r from printer. Sh_ip wt. : 
S lbs. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 1250.00 
Cables, each (Specify HyType I, HyType II , or Oume) . . S 25.00 

• POS ASC II INTERFACE for IBM 1/0 SELECTRIC - This Centronics·style 
parallel printer intertace will drive an IBM Model 731 or 735 1/0 typewri ter 

(ESCO and Correspondence codes). No software needed. Features on-board EPRO M 
which holds up to 8 ASC l l· tO· IBM code tables for different type spheres. Closed· 
loop opera tion runs a t maximum printer speed; sto ps and starts o n a single charac1er 
withou t loss of data. Requires +12VOC and !:SVDC power source. Ship wt.: 
S lbs. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S249.95 
Power Supply (•5VDC , +1 2VDC, +24VDC for Solenoids o n Prin ter) .... I 49.95 
• CONVERT OFF ICE SELECTR IC TO 1/ 0 TYPEWRITE R - Kit includes 

assembled solenoids, switches, wire harness, magne t driver PCB plus instructions 
for installation and mCPU in terface. Price . . . . . . . . . . . . . . . S150.00 
• "' fORMALINER " Var iab le Width Forms Trutor for 15" Selectrics . .. S95.00 
• G T E Model 560ASC ll SEL ECTR IC l /OTerm ina l - Wirh RS·232 Se rial Interface 

and digita l cassette deck for use as memory typewriter. Ship w t. : 100 lbs. 
Price, tested and ad1ustcd . . . . . . . . . . . . . . . S1, 195.00 
• POS ASCII IBM SELECTRIC PRI NT ER IS.. Selectr ic from GT E term inal 

cleaned and ad1ustcd w ith POS Centron ics·style ASCII printer interface . UC/LC, 
ca rbon and fabric ribbons. Compatib le with T RS·8Q, Apple, SOL and other CPU 
parallel p rinter ports. Ship wt.: 75 lbs. Price .. ·. . . . ....... S895.00 

PACIFIC OFFICE SYSTEMS v153 

918 Indust rial Avenue Palo Alto , CA 94303 
 (415 ) 493. 7455 
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If you're looking 
for the best prices 
in the U.S.A. on 

TRS-ao·~ 
MICROCOMPUTERS 
We are consistently offering the TRS-80 line at savings 
up to 20% which means you can save $150 to $1500 by 
buying directly from Computer Discount of America. 

Our savings are as big on all TRS-80 systems, hardware, 
accessories, and software, and, most models are in stock 
for immediate delivery (usually with in 7-10 days). 

TRS-80 Model I, Model II , Model Ill, Pocket Computer, 
Color Computer, ATARI Model 400, and Model 800
we have them all! They are brand new, in factory-sealed 
cartons, and carry a full factory warranty. 
Our TRS-80 computers are pure Radio Shack Factory 
built- no add-on, untested memory chips from us! 
So, if you 're looking for the 
best prices in the U.S.A., for ,..( f .1 
microcon_iputers, and ompu er 
accessories ... CALL • f 
TOLL FREE= ~00-526-5313 Discoun 
Computer Discount of A . 
America, West Milford Mall ~ Of merlCa j 
West Milford, N. J. 07480 e•------
201-728-8080. _ .,... 312 AUTHORIZED 
No TA~~1~S~Jr~F-STATE I• II•) ~- rRs-ao@DEALER 



c 

Why Do Professionals Prefer 

BECAUSE 
• Unique sof1ware • Technic al support • Quick 
delivery • Established company • Release 2 
CP/M ~ ( some pack ages und er UNtx• ana TRSOas~1 

• Ouahly soltware • In-house e);.pe111se • Fast 
response • User o r1en1a11on • Competitive prices 
• Cuslomer service • \Ubaum• 6 media • OnyJll 
hard ware (CPI M and U NIX \1Crs1ons) 

.,; 

~ 

~ 
c, 
E 
E 
0 
(.) 

Business 

Medical 


BECAUSE 
Unique swift rout ing cyberneti cs response system 
gives you no-nonsense technical answ ers that save 
you time Ca ll · (71 4) 848-1922 . 

• 	 NEW RM/ COBOL' applications: 
• Order Entry/ Inventory • Recelveble1 • Payables • 
General Ledger • Financial Modeling • Client Account
ing-and more on the wayl 

• NEW CBASIC2' applications: 
• REAP (Real Estate Acquisition Package). 

Real Estate 
Computer Systems Software from Cybernetics? 

RM/COBOL- The new standard tor microcomputer COBOL!! The only COBOL 
for CP/M (•lao on TRSDOS & UNIX) with alternate key1 (multi-key ISAM), CRT 
screen handllng, Interactive debug, and the most useful Level 2 features .Compal- · 
Ible with RSCOBOL' -but run1 fHter. 
Plus exist ing CBASIC2 packages 

APH (Aut omated Patient History) 
Osborne & Assoc - Payrol l • Payables/Receivab les • General Ledger 
NAO&(Name and Address) 
PMS (Property Managemer) t System) 

Inquire for det..111 
T rademarks ol 'R yan-McFarland Co rp . ·Compile r Systems, Inc. ·0 1911a1Resea rch . 'Bell 
Telephone Laboratories. Inc. ~Tandy Corp. bVerba11m. Inc. ·cybernetics Inc "St ruc 
lured Systems Group. Inc . 9Sma ll Business Appl1ca11o ns. Inc 

TRS-80'. Model II CP/M- The f11te1t Mod II CP/ M with the moat features. Out
standing teaching documentation for newcomers to CP/ M, multiple CRT emula 
tion, down loading package, support tor CORVUS 10 Mb hard disk. M•ny addl 
tlonal user-oriented features. 

And system software packages 
MAGIC WANO~ Editing/Word Processing 
CBASIC2 Compiler BASIC 
OSORT~ Soft Merge Pack.a ge

GB NET~E .. cs 

c 

8041 Newman Ave , Suite 208 
Huntington Beach. CA 92647 
(714) 848-1922 

PRINTERS &CRT'S 

CENTRONICS 737 ( L~N~~~1~~~~~v ) 

Word Processing Print Quality 

• 18 x 9 dot matri x; suitab le for word 
pro cessing • Underlining • proportional 

~ ~•. __ spacing • right margin jus tification • serif 
.._, ~ typeface • 50180 CPS • 9 V2" Pin 
~ Feed/ Friction feed • Reverse Platen • 

.............,. 801132 columns 

CENTRONIC 737-1 . . 	 (List $995) $Call 

EPSON MX80 

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 Co mpatible • 
Fo rms handling• Multi-pass print ing • Ad
juslable traclors 

From Orange ffiicro "' 296 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI 912C } Please Call Toll Free 
Prices are too low to 

TVI 920C advertise 

PRINTERS 
ANACOM 150 150CPS, wide carriage, 9 x9dot. . . .. _.. . .. . .. (Llst$1350) $Call 
CENTRONICS 737 Text processing dot matrix (Radio Shack LP IV) . .. . .. $Call 
CENTRONICS 730 (Radio Shack Line Printer 11). . . . . .. . .. . ... .. 639 
BASE 2 800B graphics printer . . . . . . . . . . . . . . . (List $699)$649 
OKIDATA MICROLINE 80 . .. . .. . .. . .. . ... . ...... .. (List)$800) 599 
NEL 5530·5 letter quality, RO, parallel, tractors . . .. . ..... . . .. (List $2970)$2549_ 
MALIBU Dot graphics, 132 Col , Letter quality . . . .. . . • . _. _. . . .. . .. . $Call 
PAPER TIGER IDS 440 wlgraphics & 2K buffer . . . . . . . . . . . . . (List $1094) 939 
QUME 5/45 Typewrlterquallty. .. . .. . .. . .. . .. . .. . .. . .. . .. . .. (List $2905) 2499 


INTERFACE EQUIPMENT 

APPLE II - BASE 2 parallel graphics interface board. . .. . . .. . .... .. . •... 160 

SSM AIO BOARD Serial/Parallel Interface board. . ... (List $225) 199 

TRS-80 CABLES expansion interface or direct. . .... . . . . .. . .. . .. .. . .. . $Call 


TOLL FREE (800) 854·8275 I!; 
CA,AL, HI (714)630·3322 CallforFREECATALOG 1111.;J 

Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX Orange~
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship ffifCrO, Inc. \,JjJping and handling. California resi
dents add 6%. Manufacturer's 3148 E. La Palma, Suite E 
warranty inc luded. Prices subject to Anaheim, CA 92806 



TRS-80, cassette recorder, Au  face in the line, CLOADing and TRS - 80 AUDIO INTERFACE W7 BBX 

i 0LEVE L MAN EXT 
VO LU ME 

0 0 c 0 
A UX EXT 

TR S-8 0 REC I REC 2 AF IN 

Fig. 4. Front Panel Layout Template 

current drain through the diode The interface PC board and 
string and therefore, a constant the Dubber PC board were then 
nine-volt output from the diode mounted side by side in the cab
string. Above a few milliamps of inet on one-inch bolts to provide 
current, the voltage drop across spacing from the chassis. An
each silicon diode is fairly con other identical cabinet houses 
stant at about 0.6 volts no mat the 12-volt power supply for the 
ter how much current is drawn. Interface and Dubber, and also 
Without this load resistor, the provides for a single ac switch 
Dubber would see 12 volts when to turn on the TRS-80, cassette 
off and nine volts when on (no recorder, video display and 
current, no voltage drop, right?). Audio Interface simultaneously. 

The TRS-80 Audio Interface (See Fig. 5.) 
shown in Fig. 1 was built into a The 110 V ac jacks can be 
separate cabinet (LMB ME-583) mounted on the rear panel, for a 
for cosmetic purposes and also neater appearance. A third 
to protect the audio circuits small cabinet houses a four
from ac power supply hum. A inch, eight-ohm speaker; how
home-made PC board was used ever, a smaller speaker could 
in the prototype for all parts easily be housed inside the Au-
shown within the heavy solid dio Interface cabinet. 
outline. Interconnection between the 

dio Interface and power supply CSAVEing are not changed, ex

is shown in Fig. 6. Due to the cept that they are much more re

physical size of the DIN plug fur liable. No change in the cas

nished with the TRS-80, it had to sette recorder volume setting is 

be replaced with a slightly thin needed between CLOAD and 

ner metal sleeve (RS #274-003) to CSAVE. 

fit into the DIN jack on the Audio 


KBEEPFIXInterface cabinet. A standard 
male-DIN-to-male-DIN cable (RS Now that the hardware' s 
#42-2151) is used between the ready, what's available in the 
TRS-80 and the Audio Interface way of software to make the 
cabinet. The original cable fur TRS-80 and Audio Interface real
nished with the TRS-80 is then ly fun to use? 
used between the cassette re Perhaps the single, most ag
corder and the Audio Interface. gravating thing about the 

With the TRS-80 Audio Inter- TRS-80 is the key bounce. A 

+12VDC 

IOOK 

1000 
25V 

ll O VAC 
CHA SSIS-MOUNT 
RECE P TACL ES 

Fig. 5. Power Supply Schematic 

-

DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

\;1 
~2;.::t IS0·2 

Power Line Spikes, s·urges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
*ISOLATOR (ISO-lA) 3 filter isolated 3-prongsockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket . . . . . . . . . . . . . . . $56.95 
*ISOLATOR (IS0-2) 2 filter isolated 3-pronll socket banks; 

(6 sockets total) ; integ1:al Spike/Surge Suppression; 
1875 W Max load, 1 KW either bank . . . . . . . $56.95 

•SUPER ISOLATOR (IS0.31, similar to ISO-lA 
except double filtering & Suppression . . . . $85.95 

*ISOLATOR (IS0-4), similar to IS0-1A except 
unit hm 6 individually filtered sockets . . . . $96.95 

*ISOLATOR {IS0-5), similar to IS0-2 except 
unit hm 3 socket b...ks, 9 sockets total . . . $79.95 

*CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 
*CKT BAKR/SWITCH/PILOT (-CBS) . . . . Add $14.00 

TOLL FREE ORDER DESK 1-800-225-4876 ~ 
(Except M•, HI, Ak, Pr, C•n•d•) ~ 

~Electronic Specialists, Inc. ,,,. 5s 
171 South M•in Street. N•tick. Mus. 01760 Dept. 8M 

TECHNICAL & NON-800 AREAS 1·617-655·1532 

The BO-INDEX 

1 lhlock. the reference cabinet ori ':IOI.Ir shelf, Find 
prograt1S1 tips, reviews, ads in seconds. 

1 700 itet'I iridex for 80-US, 80-HicrOCCll'IPvting and 
Kil.OOAll), Selected for the disk s~tet'I <M"IE!r. 

1 Two superfast prograMS . SCAN b'::l ke'::lWClrd, and 
SEARCH b'::l descriptior1. 

1 CoMi>lex enq•Jiries linked b'::l ANO, OR, NOT are 
entered in seconds - and answered in seconds! 

1 Reqllires 'lBK Hodel 1 with 1 disks, 

f'roc;iral'IS + Index + Hani.ial US $29 (2 Diskettes> 
Hanllal available seperatel'::l US $8 

HEXAGON SYSTEMS 
P,O,Box 397 Stn, A, 

Vancoi..iver B.c. Canada 
(60'l) 682-76'16 

,,,. 125 
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signed to use with your home computer. It's 

Bre
o r di

$10.95 

Parlez-vous . . PASCAL• 

Habla ... FORTRAN ? 

Spreehen sie. BASIC • 


dilithium Press does! 

BEGINNING BASIC 
Paul M . Chirlian 
You can become familiar with all aspects of 
BASIC. Besides learning the BASIC language, 
you will learn the procedures used to run a 
computer. 

$10.95 

BEGINNING FORTRAN 
Joe W. McKinley 
This book introduces students to FORTRAN in 
a lively and interesting style. The author starts 
with elementary-level examples and proceeds 
to intermediate-level example programs in all 
disciplines. 

$11.95 

INTRODUCTION TO 
STRUCTURED FORTRAN 
Paul M . Chirlian 
This clearly-written text incorporates the new 
FORTRAN 77 with a discussion of structural 
programming. A beginner w ill be able to start 
writing programs immediately. 

$15 .95 

MY COMPUTER LIKES ME 
WHEN I SPEAK BASIC 
Bob All)recht 
This book is an inch-by-inch, step-by-step 
guide to programming your computer in 
BASIC so it wi ll do what you want. Easy to 
read and a valuable tool for the computer 
hobbyist. 

$4.95 

MICROSOFT FORTRAN 
Paul M . Chirlian 
Here is the book for microcomputer users 
who want to implement FORTRAN on their 
machines. Even if you've never used FOR
TRAN before, you wi ll be w riting and running 
FORTRAN programs almost at once. 

$14.95 

PASCAL 
Paul M . Chirlian 
This bestseller incorporates Pascal with a dis
cussion of structured programming. 

$12.95 

INTRODUCTION TO BASIC
l . 

Jeffrey B. Morton 
This well-written book is divided into two 
parts. The first half wi ll help you learn BASIC 
and the second half wil l help you apply 
BASIC. 

$10.95 

MICROSOFT BASIC 
Ken Knecht 
This book presents a complete introduction 
and tutorial on programming in BASIC. It illu
strates the concepts presented with examples 
that actually run using the popular M ITS family 
of BASIC interpreters. 

$10.95 

INSTANT BASIC 
J~rald R. Brown 
Here is an "active participation" workbook de

an easy, painless way to learn BASIC. 

Our books are available from 
B. Daltons, Kroch's and 
tanos, computer stores 
rectly from us. . 

Write for our Free Catalog! 

dilithium Press .,..as 

30 NW 23rd Place 
Portland,-OR 97210 

.,... Reader Service-see page 242 80 Microcomputing, January 1981 • 177 
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DISK IISPECIALS! 
(write for quantity prices) 

SCOTCH (3M) 5" 10/2.95 50/2.80 100/2.70 

SCOTCH (3M) 8" 10/3.00 50/2.85 100/2.75 
SCOTCH (3M) 8" DblDens.10/3.85 50/3 60 100/3.50 
Maxell 5" 10/3.65 50/3.40 100/3.15 
Maxell 8" Double Dens. 10/4.10 50/3.95 100/3.80 
Verbatim 5" 10/2 39 50/2.35 100/2.30 

(add 1.00 for plastic storage box) 
Verbatim 577 Series 1012.95 5012.85 10012. 75 
Verbatim 8" 1012. 75 5012.65 10012.55 
Verbatim 8" Double Dens. 1013.35 5013.25 10013.15 

BASF 5" soft 10/2.40 20/235 100/230 
BASF 8" soft 10/2.40 20/2 35 100/2.30 
Diskette Storage Pages 1 O for 3.95 
Disk Library Cases 8"·2.85 5"-2.15 
3M Disk Head Cleaner Kit (2 cleaning disks) 21 .50 

4116-200 ns RAM (NEC) 8 tor 35.00 
2716 EPROM (5 volt) 13.45 5/12.75 10/11 .85 
2732 EPROM (5 volt) 29.50 

• • AP Products 15% OFF 
AP HOBBY BLOX 15% OFF 

ALL BOOKS 15% OFF 

Leedex Monitor $129 
Cen1ronics 737 SBOO 
C· 10 Cassettes 
(AGFA PE611 ) 10/5 10 50/2300 100/4400 
NEC Spinwnter·parallel $2390 
XYMEC Hl·O 1000 Daisy Wheel Printer $2150 
STAR MODEM $135 

WRITE FOR CATALOG 
Add $1 .25 per prepaid order for US shipping (UPS) 

A B Computers (215)t/81 

115 Ee Stump Road 699·5826 
Montgomeryv1lle PA 1893fi 

For use on TRS 80 Level II 16K* 
Dealer Inquiries invited 
$I3 •95 tor cassette 

"TRS 80 1s a trademark o f Tandy Corp. 

Send check or moneyorders to 
Sorry No phone orde rs 

EV48EON 

*IS NOT CHILDS ' PLAY* 

Time, Speed, Strategy and 
Coordin ation are the key com
ponents as you maneuver 
yourself through a changing 
labyrinth to your home base. 

The "crunchers" are out to get 
you. You can counter with 
secret interdimensional cor
r idors. 

A real time mach ine language 
program. Four ski ll levels with 
sound. 

Also available - "S ilver Flash" 
the fastest pinball in town. 
$19.95. 

SOUTHERN CROSS SYSTEMS 
P<Jc1f1c TradP Ccntpr Suite 301 190 S K1nq 
Honol1J!u H.iw.111 96813 Ph 808-524-5282 

CMJOCSCDG 

[MJ[]00~ 

CMJB~OaJ[] 

By M-Cubtd Productt0ni. In< 

A Floppy Disk-Based Publication 

Available for Heath and TRS-80-· 


Micro-Computers 


Software , Graphics. 

Reviews, Up-to-Date Information. 


and m uch more 


Bi-Mo nthly Issue S I I . 9 S 
Annual Subscription SSS.00 

For lnformition or Subscriptions 

t/ 126
Write: 

·;:,-r~ o{'.:J::! ~ "t.~·--:/£. '7:'/J::l.~./·~.."?:J:::fi 
1)16 Elmhum 
Gorl•nd. T exu 7SO~ I 

.,._~........_,, *' ,.....,.c..,. 

The Adventure never stops! 
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http:10/11.85
http:100/2.30
http:10013.15
http:10012.55
http:100/3.80
http:100/3.15
http:100/3.50
http:100/2.75
http:100/2.70
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TRS~eo DETAI L A 

Fig. 6. Interface: TRS-80/Recorder Interconnections 

number of software fixes for this subroutine which does all the 
are available, including Radio work, however, will remain in 
Shack's KBFIX, but I prefer the high memory (32655-32767). If 
simple KBEEPFIX machine lan you have a 4K system, enter 
guage subroutine. It is found in 20367 in response to the MEM
80 Microcomputing, February, ORY SIZE? prompt, and then 
1980 (page 14), and repeated CLOAD KBEEPFIX (4K version), 
here in Program Listing 1. run it and type NEW. 

I used the BASIC version for The ability to monitor the 
simple and easy CLOADs. The TRS-80 output data line opens 
program eliminates keybounce, up all kinds of new possibilities, 
will repeat any displayed letter such as sound effects and mu
or figure (including space and sic generation. 
cursor) if the key is depressed Generating an audio tone is 
for more than half a second, and really not mysterious, though. 
provides a crisp audio " beep" It's simply a matter of turning 
each time a character is keyed. the data output line on and off at 

Load KBEEPFIX when you a specific rate. The trick is to 
power up. When you get the turn it on and off at the right 
MEMORY SIZE? prompt, enter time, and at the right number of 
32655 if you have a 16K system; times per second. 
CLOAD the KBEEPFIX listing; There are two ways of doing 
run it and then type NEW. this-in BASIC or in assembly 

NEW will erase the BASIC language (machine code). With 
program from low memory (ac BASIC, the commands are OUT 
tually, the program pointers are 255,2 to turn the output data line 
reset so you can't LIST any (cassette AUX plug) ON (logic 1); 
thing). The machine language and OUT 255,0 to turn it OFF 

10 FOR I= 32655 TO 32767: READ A: POKE l,A: NEXT 

20 POKE 16526,143: POKE 16527,127: M = USR(O) 
30 DATA 33,152, 127,34,22,64, 195,25,26,33,54,64, 1,1,56,22,0 
40 DATA 10,95, 163,32,26, 119,20,44,203, 1, 121,214,128,32,241, 126 

50 DATA 6,7,45, 134, 16,252,254,0,62,0, 192,50,26,64,201 , 166 
60 DATA 40, 16,58,26,64,60,50,26,64,254,255,32,217,61,50,26 

70 DATA 64, 123,115,197,1,0,2,205,96,0,193,10,163,200, 197,229 
80 DATA 245,6,64,58,61,64,230,253, 103,246,2, 111, 125,211,255, 124 
90 DATA 211,255, 197,6,64,16,254, 193, 16,242,241 ,225, 193, 195,251,3 
Note: For a 4K TRS-80, substitute the following: 
10 FOR I= 20367 TO 20479: READ A : POKE l,A: NEXT 
20 POKE 16526, 143: POKE 16527,79: M = USR(O) 
Line 30, th ird value: change 127 to 79 

Program Listing 1. KBEEPFIX (16K) by Dennis Kitsz 

..,.Reader Service-see page 242 

The following BASIC PROGRAM, written on the TRS-80, was 
compiled using MICROSOFT'S BASIC COMPILER and SIMUTEK'S 
BASIC COMPILER. We fee l the results speak for themselves' 

10 I SPEED TEST 
Sil'IUTEK ~IC IDIPILER VS. PHCROSJT ~PU.ER 

15 Q.S:PRINTGll. •HIT AKEY lffH READY TO START TEST"; 
28 It=IN<EYS: IFIS=" 1 THEN21i!ELSEFORZ=lT018: 
FORX=1536iT0163B3:PIJ<EX,191:PRINTPEEl<<X>;:tE:XTX 
38 FCIX~T0127:FORY=eT047:SETCX,Y>:tE:XTY,X 
:FORX=127TCISTEP-1:FORY=47T<JISTEP-t:RE5ET(X,Y> 
:~rv.x:FORX=1T01111B:GOSUB11111:NEXTX.Z 
48 a.s:PRINT•fINI9'ED WITH PR(X311Att TEST";:STOP 
u• !£TU~ 

BASIC PROGRAM SIZE: 329 BYTES 
PROGRAM RUN: 22 Minutes, 37 Seconds 

Compilers: Microsoft Simutek 

Compiled Size: 10057 Bytes 1228 Bytes 
Compile Time: 14 Minutes 0.75 Seconds 
Program Run: 1 7 Min. 04 Sec. 1 Min. 46 Sec. 
System Req 48K 1 Disk 16K LV II or 32-48K Disk 
Price: $195.00 Tape $9900, Disk $129.00 

ZBASIC is an "Interactive Compiler" This means it is resident while 
you write your basic programs. You may compile your program and 
run it or save it. without deslroying your resident basic programt In 
facl . jumping back and forth between your compiled program and 
your basic program is one of it's best featurest 

S1mutek's compiler allows saving your "compiled" programs to tape 
or disk. Programs may then be loaded by use of the system 
command for lape. or as a / CMD file from DOS. This makes it 
extremely hard tor people to "pirate" your programs 

Best of all, Simutek does not charge royalties on programs you sell 
that are compiled with ZBASICt (Microsoft charges 10% or $200 a 
yeart) 

Why use a complicated "Assembler" to wn te machme language 
programs when you can write them m ZBASIC? 

Some of the basic commands supported by ZBASIC: 
FOR NEXT STEP IF THEN ELSE PEEK ON GOTO 
SET RESET POINT CHA$ RANDOM AND ( ) POKE ON GOSUB 
DATA READ RESTORE END GOTO GOSUB CLS 
INPUT INKEYS LET STOP OUT INP RETURN 
PRINT LPRINT PRINT@' USA SGN INT ABS 
SOR LEN ASC VAL 
INT MATH + - ' / .AND. OR SOR 

Model I TRS-80 (or PMC-80) Only 
ZBASIC Tepe Version: 16K Level II TRS-80 $99.00 
ZBASIC Disk Version: 32 or 48K 1 Disk Sys. $129.00 
ZBASIC Manuel Only: $25.00 

Credit Card or COD. Call Toll Free: (800) 528-1149 
or send check or money order to: 

SIMUTEK "' 19 

CDMPITER PRDIUCTS '" 
P 0 Box 13687 Tucson. AZ 85732 (602) 886-5880 
(COD Available $3.00 Extra) 
TRS-80 1s a TM of Radio Shack. a Tandy Corp 
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(logic 0). These commands can 
be embedded in a FOR-NEXT 
loop, with a specified length 
such as FOR I= 1 TO 1000: OUT 
255,2: OUT 255,0: NEXT I. This 
will give 1000 alternations from 
logic 1 to logic 0 on the data out
put line. Due, however, to the 
slowness of BASIC, it will take 
about 9.6 seconds to complete 
the loop. Therefore, the maxi
mum audio frequency of a BA
SIC-generated ton e is only 
about 104 hertz. This is not 
good enough. For any real f lexi
bility, we must use assembly 
language to generate tones or 
sound effects over a reasonable 
range of audio frequencies. 

For an excellent sound ef
fects demonstration, see Dennis 

Kitsz's " BABYBEEP" in the 
April, 1980, 80 Microcomputing. 

For applications like games, 
it would be nice to be able to 
generate sound-effects while 
the computer is processing the 
main BASIC program. I haven't 
yet found a way for the TRS-80 
to do this, since the BASIC pro
gram would have to call the as
sembly language sound-effects 
subroutine with the USA func
t ion; then it would have to return 
to the BASIC program when fin
ished generating sound. 

For those who prefer one-stop 
shopping, completely wired and 
tested PC boards for the Data 
Dubber are available for under 
$30 from The Peripheral People, 
Mercer Is land, WA. • 

Component Description RS No. 

R1 , R2, R4, R6 56 k, 1/4 W, five percent carbon resistor 271·1344 
R3, R7 1 meg, 1/4 W, five percent carbon resistor 271·1356 
R5 100 k Audio Taper potentiometer 271 ·1722 
RS 47 Ohm, 1/4 W, five percent carbon resistor 271-1307 
R9 10 k, 1/4 W, five percent carbon resistor 271-1355 
R10, R13 100 k, 1/4 W, five percent carbon resistor 271-1347 
R11 150 Ohm, 1/4 W, five percent carbon resistor 271-1312 
R12 1 k, 112 W, five percent carbon resistor 271-023 
C1-C4 .01 uF disc capacitor 272·131 
C5 10 uF electrolytic capacitor 272·1025 
C6, CS, C9 0.1 uF disc capacitor 272-135 
C7, C10 100 uF electrolytic capacitor 272-1028 
01-06 1N4001Silicon1 A rectitier diode 276·1101 
LED· 1 Red LED 276-041 
J1 , J2 5·pin DIN Audio jack 274-005 
J3, J4 Miniature Phone jack 274-297 
K1 12 volt de Relay 275-003 
S1 SPOT Toggle Switch 275-613 
U1 LM·324 Integrated Circuit 276-1711 
In addi tion, the following parts will be required for connection to the TRS·SO: 

DIN Plug 274-003 
DIN·to-DIN Cable 42·2151 

Parts List. TRS-80 Audio Interface 

Prob ?
~wn 

80 Microcomputing does not keep 
subscription records on the premises, 
therefore calling us only adds time 
and doesn't solve the prob lem. 

Please send a description 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. 

*SYSTEM TO BASIC* 
UTILITY 

Th• Bridge Betwffn Buie And Your Edltor/ 
Auembler Is Here! Now You Can Include Your 
Machine Language Program• In Your BHlc 
Program& P·A·l· N-L-E-S·S·L· Y . 

SYS-BAS Wiii Create A Buie Program 
Module Of Your Machine Code That Can Be !tun Or 
Merged With MOit BHIC Program, All Hex To 
Declmal And Typing Of Data Statement& Is Done 
Automatically, Accurately, And FHt w ·lth 

SYS-BAS 
Eliminates The Need For Sy1tem Or DOS Loed1 

Befort Running Your IHlc Program. 

Included Is An Optional FASTLOADEA Program 

Which Wiii Load Th• Module SYS-BAS HH 

Created Back Into Memory At 'Warp' SPffd, 

Available For Model 1- 16K And Up. Level 11 And 

Disk. 


Send Check Or Money Order To/ For: 
Cassette 19.95 J.F. Consultlng 
Disk 24.95 74-355 Buttonwood 
Calif. Residence Palm Desert, Ca. 
Add 6% 92260 

....- 35 

TAR HEEL SOFTWARE SYSTEMS 

" Affordable Software for Small Business .. 

PROUDLY ANNOUNCES 
REAL ESTATE BOOKKEEPING SYSTEM 

a disk-based fully-integrated system including 
cash journal , general journal, tenant ledger, 
landlord ledger , monthly landlord statements, 
balance sheet, P & L statement by profit 
centers, and more, all for $ 150 postpaid. 
(North Carolina orders add 4% sales tax .) 
Free continuing update service included. 
Minimum hardware: TRS-80 Model I, 32K, 
2 disk drives, line printer. Versions for 
TRS-80 Model II and lll , Apple II and 
Commodore 200 l Series coming soon. Watch 
for announcement of other small business 
applications software in the months to come. 

v479 

TAR HEEL SOFTWARE 
SYSTEMS, INC. 

536 S. LEXINGTON AVE ·P.O. BOX 340 
BURLINGTON. NORTH C AROLINA 2;215 

f~~~frt!~1f 

compater~ 

FUN ' Eas~ sti)~ 
RUSH COUPON FOR ~ 


A FREE FACTS 

\j" GP.'C..~\SPARETIME ~ fu1 


Send today to DAR E 1 ,._..,- ..._...-._,. 

209-5 Kenroy, Roseville CA 95678 ....- 134 

BJ&llCAS~11tfi-i; 
~ NAME 

STREET 

CITY 

STATE ZIP 

THE GREEN ~'ffEp;{THING-
Model SC-80 

Tlie Green Hung. lroon 1he monu!ocrur., of Home f fo1 the fRS • 60. ' ' compor..D' on 
O\Jf(f ·80 H•gh Ouololy contole 10 1he <>0<rnol .J,"'l"Y· ot \ee<I on our Cf - 90 Economy 
contole ( for furiher inlo ....0 1ion on console t , !.ff our 01he1 od ) 

Cf-80 With CF-90 Without 

List $7~ 
FEATURES: ORDER NOW 

• lmpro v•d imag• control! --2-4 HOUll -- 
• l•d.,.cH •y• fatitu• 

PH 408•946-126S
• Enhonc•• .-creen le9ibilty 

• Deu•cu•• 9lore 

• -=-·Oi"'H •YO•m a Pf'OfH•ioal look ~ 
AUDIO•VIDIO SYSTIMS 

2415 A'9tvmnval Av•. 

l•n .loH, CA 95132 

TRS-80 Model I and 
Model II Programs 

MULTIPLE REGRESSION 2.1 - A disk ba>ed package of 
chained programs that permits model estimation using 

thous..:\nds of observat ions, user spec i fied transforma.~ 

tions. X-Y plots. f ormatced for screen or printer 

. $4 5.00 
Linear Programming. . $39 .95 
0- I f>rogrammlng. . . $39.95 

Trc'\nsport.ation Algor ithm. . . $39.95 

Heuristic Line Balanc ing. . $39.95 

Stat. Pack- medium. mode, mean {avg.. harmonic. 

geometric} . varietnce. histograms. Tests (T.Xi .F.) one 

varidble regression.one and two-way ANOVA. $24.9 5 

Differencial equartons-6 methods.. . . $39.95 

Queuing Stat ist ics. .. . $18.95 
LOWERCASE MOD- Includes excellent documentation 

+ all parts (nothing else t0 buy), comparible wi{h Elec 

tric Pencil. .. $14.95 
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by Leo Christopherson 
Your 'droid has already learned NIM, so 
now it's time to teach it how .to wield a 
laser sword! Leo Christopherson, author 
of "Android NIM," "Dancing Demon" and 
other animations, has developed a new 
type of animation and high-quality sound 
in this, his latest work. 

Your 'droid starts out as a lowly clown. 
You teach it how to use a laser sword by 
controlling its movements in battle with 
the computer's apprentice warrior. After 
training it to be a "Grand Master,'' you 
enter the tournament against the pro
gram's skilled 'droids! 

To win the tournament, your 'droid must 
successfully compete against several op
ponents of varying skill levels. The battles 
are fast and furious, accompanied by 
realistic sound effects, plus fanfares 
when your 'droid wins-funeral dirges if 
he loses! Great fun and entertainment for 
all ages. 

Available now for just $14.95 on tape, 
$20.95 on disk. 

Acorn 

Software Products, Inc. 

634 North Carolina Avenue, S.E., Washington, D.C. 20003 

• -1nuus 
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INVADERS FROM 

SPACE 


by Carl Miller 

A NEW ATIACK IS LAUNCHED! 

A new and faster machine language ap
proach to this classic (and addictive) 
space game. As you play, the aliens drop 
bombs, move from side to side, and try to 
overrun your bases. Hold them off-and 
score-by shooting them down. But, just 
as you think you've got the invaders under 
control, they speed up their action. 

In INVADERS FROM SPACE, you choose 
the game speed, enemy bomb frequency 
and accuracy, number of shots on screen 
and the number of your bases. These 
choices keep the game fun for all ages 
and skill levels. 

Move your base and simultaneously fire 
at the invaders-which you cannot do in 
most similar games. Full sound effects 
add even more excitement to the incredi
ble speed and action of INVADERS FROM 
SPACE. 

Available for TRS-80* 16K Level II for only 
$14.95 on tape or $20.95 on disk. 

• TRS·SO is a trademark o f Tandy Corp. 

These and other popular Acorn programs 
are available now at fine computer stores. 
Ask for them. 

,,.. 34 IDEALER INQUIRIES INVITED I 
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TUTORIAL 

Add a new dimension to your graphics. 

A Perspective on Cubes 


Paul Gerhardt 
83F Chestnut Hill Village 
Bethel, CT 06801 

My interest in TRS-80 graph
ics began when I first 

started writing my own educa
tional software. From the per
spective of a ninth grade sci
ence teacher, most of the edu
cational software I have seen 
seemed rather dull; most of it 
cannot hold the interest of a 
junior high school student for 
long. Extensive use of graphics 
adds both interest and clarity to 
my educational programs, and 
I'm sure it can enhance your 
own. 

Cubes are a natural start ing 
point for beginning graphics 
users for two reasons. They are 
made up of straight lines 
horizontal, vertical, and diago
nal ; and they introduce the 
beginner to the video display 
worksheet. 

Now, it's true that you could 
draw anything on your work
sheet and reproduce it by set
ting each graphics block, but 
that is like planting a lawn one 

blade of grass at a time. There is 
a much better way, but it re
quires a little planning. 

Plan the Cube 

Draw a cube on the video 
worksheet. First draw the face 
of the cube, then extend the 
diagonal lines back as far as you 
like. For now restrict yourself to 
only one type of diagonal line, 
going up one block and one 
block toward the left (Fig. 1). All 
three diagonals extended equal 
distances from the face estab
lish the rear edges of the cube. 

That is limiting, and makes 
the cube look funny because it 
lacks linear perspective. I will 
explain how to put perspective 
into cubes later in this article. 

Now, you're ready to program. 
FOR-NEXT loops are used to 

draw the lines, but we do not 
need nine loops to draw nine 
lines! All lines of equal lengths 
(in graphic blocks) can be drawn 
using one loop. For this cube 
we'll need three loops: one for 
the three horizontal lines, one 
for the three vertical lines, and 
one for the three diagonal lines 
(Program Listing 1). 

Line 20 sets the length of the 
horizontal lines, in this case, 41 
blocks. Zero counts as a step in 
the loop. Line 30 draws all three 

5 CLS 
10 REM----------------DRAWS HORIZ ONTAL LINES-- --------

20 FOR N=0 TO 40 
30 SET(N+20,6 ) : SET(N+35,21 ) : SET(N+35 , 32) 
40 NEXT N 
50 REM--------------- -DRAWS VERTICAL LINES------------

60 FOR N=0 TO 11 
70 SET(20,N+6): SET(35 ,N+21): SET(75,N+21) 
80 NEXT N 
90 REM----------------DRAWS DI AGONAL LINES------------

100 FOR N=0 TO 15 
110 SET(N+20 ,N+l7): SET(N+20, N+6): SET(N+60 , N+6) 
120 NEXT N 
130 GOTO 130 

Program Listing 1 

5 CLS 
10 REM-----------DRAWS A CUBE USING ONLY ONE LOOP-----

20 FOR N=0 TO 20 
30 SET(N+40,3): SET(N+60,23): SET(N+60 ,43 ) 
40 SET( 40,N+3 ) : SET(60,N+23): SET( 80,N+23) 
50 SET(N+40,N+3): SET(N+60,N+3): SET(N+40,N+23 ) 
60 NEXT N 
70 GOTO 70 

Program Listing 2 

5 CLS 
10 REH----------------------DIAGONALS---- - ------------

20 FOR P=l TO 100 
30 FOR X=l TO 127 
40 Y=X*P/20 
50 IF Y>46 THEN 70 
55 SET(X,Y) 
60 NEXT X 
70 NEXT P 
80 GOTO 80 

Program Listing 3 
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lled Sys~emst 
Proven Educational Software 

The Human Adventure allows movement through a human 
body's cardiovascular system. All major organ systems are accessible 
and fully described by the computer. A graphl~ CAT-scan constantly 
shows the user his position In the body. The exploration mode allows 
simple exploration, while the game mode places the user In a race 
against time to cure the patient of cancer using his knowledge of the 
body's layout. Recommended for reading age through adult. 

The Playful Professor Is a mathematics learning aid that 
provides tutoring In Integer mathematics and fractions for the four 
basic operations. Demonstrated solutions are completed step-by
step In a blackboard format easily understood by grade school child
ren. Problems are presented In a game format that places the pupil In a 
sixty room mansion. To win, the player must catch the ghost with the 
key. then get to the front door before the ghost (or other player) 
recaptures the key. Movement Is based on problem solvlne. Difficulty 
may be different for each player, allowing parents to be beaten by their 
children. Recommended for age '4 through adult. 

Money Master tutors the young child In the use of money. The 
child Is allowed to wander freely by paying tolls or buying objects. The 
tutoring screen depicts money graphically, and Interactively Instructs 
In the use of coins. This Includes making payments and receiving 
change. New mazes are generated for each game. Graphic obstacles 
are randomly chosen from a library of several dozen. An average game 
lasts 20 30 minu tes. Rec o mmended for early readers 
through adult. 

Each program $9.95 on cassette for TRS-80 Level I/ I 6K, or Model Ill I 6K. 
A// three on diskette - $29.95, Model I only. 

Satisfaction Guaranteed! All Med Systems Software pro
ducts come with a l '4day moneyback guarantee. If for any reason you 
are not satisfied, return you o rder within I '4 days for 2 prompt and 
cheerful refund. 

Ordering Information. O rders are processed within two 
working days. Mastercard and Visa card holders please remember to 
Include the expiration date. We pay all postage and handling within 
the U.S., Canada, and U.S. territories. European orders please include 
$2.00 for air post. 

'..41111 V" 128 • 

Med Syseems Software 
P.O . Box 2674 Department 869 
Chapel Hill, North Carolina 27514 

(919) 933-1990 

Graphic 3-D Adventures 
These machine language programs are the first In a new breed of 
adventure. Instead of wandering through the English language. t yping 
GO EAST or GO WEST, you move through a collossal maze repres
ented on the screen three-dimensionally. Hallways recede Into Infinity 
or come to dead-ends. Doors open to left and right. As you 
encounter objects, monsters. and mayhem, one or two word com
mands may be used. The command set Is extensive and sophisticated. 
Movement Is via the arrow keys. Graphics generation Is Instantaneous. 
Hazes are bit-coded .and HUGE. There Is simply nothing like these 

programs on the market today. 

Deathmaze SOOO places you on the top floor of a five-story 
buildln&. Each floor Is a maze of twisting passageways. Floor$ are 
connected by elevators and open pits. You have but one goal. Escape 
Alive I Where Is the only door out of this nightmare! Monsters. bats, 
mad dogs. hunger, and many more horrors plague your every step as 
you struggle to escape the most complex adventure ever written. 

Labyrinth places you In a maze of gigantic proportions. But you 
are not alone! A minotaur searches for you, seeking a grisly meal. You 
must find weapons'. spells, and treasures. You must deal with ghosts 

and cave gnomes. You must avoid the minotaur until the moment Is 
right for the final battle. And If this Isn't enough. the labyrinth twists 
space and t ime so that you may not know whether you are coming or 
going! 

Each program $12.95 on cassette for TRS -80 Level II 16K, or Model Ill 
16K. Both on diskette - $29.95, Model I only. 

ATTENTION DEATHMAZE FANATICS! 

Still on the first level? You would look much better wearing the hat. 
But don't charge the wrong wall! 

D Human Adventu re $ 9.95 $ 
D Playful Professor $ 9.95 $ 
D Money Master $ 9.95 $ 
D Deathmaze 5000 $ 12.95 $ 
D Labyronch SI 2.95 $ 
D Educational Diskette $29.95 $ 
D Deathmaze /Labyronch Diskette $29.95 $ 

Name 

Street 

City 

0 MASTERCARD 

Mastercard or v,.a 11 

Expiration Date 

TOT AL $ 

State _ _ Zip 

0 VISA 0 Check 
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THE FIRST TRS-ao®COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LNW RESEARCH introduces the LNw·ao , a h i gh performance color computer , 
compatible wi t h t he T~s- aoTM Model I . The f ully i nteg r ated ~NW80 i s 
n sophi s tic3 t e d and ver~atile mi crocomputcrwi th the fo l lowing powerfu l 
fea t ures . 

COMPATIBILITY 

Hardware and software: compatible t o t he Rad i o Shack TRS- so1'M Mode l 
compu t e r, provides the wides t so f tware base o f any rlicrocomputer . 
cussette intcrfac~; expans i o n bus 

DISPLAY 

Qual i ty uµpc r and lower case displ ay . 

'l~o modes o f color graphic~, high resolution qraphi cs, 38 4 x 19 2 in 
c i gn t. colors - higher den$ity than t h e ?\pple iI~ Low density co l o r 
grat>1HCS o f 1 28 x 192 are also availabl e i n ei<;ht c olors. 

Hl.9n resoluti on - bl ack and wh ite graphi cs - of 38 4 x 192 mixe d wi t h 
text a nd TRS- 80™ standard graphics . 

Reverse vicleo, c-omrios i t e video RF <Jutput . 

PERFORMANCE 

The LNW80 utilizes the fa s t Z- 80A microproc essor wh i ch exec utes a t a 
speed o f 4 HHZ - over twice t h e speed of the TRS-a oTM Model I .LNWSO 

EXTERNAL DATA SEPERATOR 
PC BOARD $89.95 SYSTEMASSEMBLED 

ANO FULLY TESTED EXPANSION$14.95 
AT 

A sk about our : Keyboard 
$69.95 [ PC BOARD & ] 

USER MANUALco o lnet 

• SERIAL RS:232C/ 20mA 1/ 0LNW FLOPPY CONTROLLER 
32K BYTES MEMORY 

• 	 PAU.LLH PRINTER PORT...-53 
• 	 OUAl CASSETTE PORT 

REAL·TIME CLOCK 
RESEARCH 

SCREEN PRINTER BUS 
LNW RESEARCH 3 183-E Ari!WAY AVE COSTA MESA CA 92626 7 14- 552-894R 	 ONBOAR[) POWER SUPPLY 


SOFT WARE COMPATIBLE 


ORDERING INFORMATION 

• ,...,. ,, .. ,,r..io1~,,,,W(o-. 1.,. 	 v~I · · • SOLDER MASK, SILK SCREEN 
rfi..t0,.•l"'o<l,,1d>(0<1> 	 L:'-~ •1--r-· 

IEEE-488 to TRS-80* 
INTERFACE 

Mod. 488·808 

$225.00 
+shipping, insurance & tax 

SPECIFY 

DISK OR TAPE 
For Model 3 Operation 

Everything needed to add powerful GPIB·488 controller Contact Factory 

capability to TRS.SO, Model 1, Level 2 or DOS "Trade Mark o1 Tandy Corp. 
There is no attil~tion betweenSCIENTIFIC ENGINEERING LABORATORIES 
Scienti11c Engmeermg ·Laboratories 

11 NEIL DRIVE • OLD BETHPAGE, NEW YORK 11804 and Tandy Corporation or Radio 
TELEPHONE (516) 694·3205 ...-291 	 Shack. 

32K-EXPANSION INTERFACES 
SPECIAL OFFERING. 

Due to a very special purchase, American Business Computers
For TRS·80° Model 1American Business Computers is guarantees Expanston Interlaces 

able to o11er a l imited number o1 to be Brand New-still in original 
Rad io Shack· Expansion Inter· boxes with original documenta39995 
!aces at the lowest price ever. tion and in per1ect working condi· 

tion. 

For COD service add 5%. •TM Tandy Corp. 

AMERICAN BUSINESS COMPUTERS 

118 SOUTH MILL ST. 

PRYOR, OKLA. 74361 
 ...-396 

918-825-4844 

•~Ol.'BE"- - s.inct you a.Ile an act p.i..fo.t, you have 
beer. clio6en to 6ly beh.lnrl enemlJ fb1.11.1> and 
6.lngle- handedty .Upe out cu. many mu.u.t.lon rlump& 
cu. you po6o.lbly can . 

To avoid bung 6po.Uerl , you mu;,t 6llf cu. !0<" cu. 
you can while bung caJte6ul not t o CJtcu.h .lnto 
any 6cu.t app1toach.lng 006 .to.clu . 

Yowr. bombVt .l6 equ.lpped t<l.l.th a CO M tan.tty "on 
.6cJte.en" a.iJt. &peed .iJtt.i.ca.toJt, alti..mete.Jt, 6ue..t 
gage and an llJCU6.lc<.a.t ho!U'.zon . 

16 you Me 6IUU6ul, you 6hould be able to 
complete yowr. rn.l.16.lor. and land the plane M6e!y 
be601te yowr. 6ul!! 'WM out. 

PLUS 
·TORPEVO - 1t .l6 yowr. rnL!Hon to Hlec.t the mo;, 

.i.mpo1ttant 06 .the 6ouJt d.l66vt•n.t typu 06 enemy 
;,h.lp;, and to rlutJi.oy them .ln the N.mUed t.i.me 
tha.t you have be6Me you mu;,t 1tejo.ln youJt 6{ee..t. 

Bo.ti: gllJ!1 1/.1> .Uth g1taph.le.1 and ;,ounrl. 

AP-r $8 . 95 

...-249JMS CoJr.p 
Box 18083 

PLtU bUJtgh, Pa.. 15236 
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Fig. 1. 

horizontal lines, using the fol
lowing form: SET(N + A,B) where 
N is the loop variable, A is the X 
value of the starting point of the 
line, and B is the Y value of the 
line. By starting point, I mean 
the poin t wi th the lowest X value 
(closest to the left edge of the 
screen). For horizontal lines, the 
Y values do not change. 

The video screen is divided in
to 6144 graphic blocks, each 
block locatable by means of an 
X coordinate (0-127) and a Y co
ordinate (0-47). Block (0,0) is at 
the upper left hand corner and 
block (127,47) is at the lower 
right hand corner. As we in
crease the X value, we move to
ward the right, and, as we in
crease the Yvalue, we move to
ward the bottom of the screen. 

On the first pass of the FOR
NEXT loop, N is set at 0 in line 
20. Line 30 then lights up three 
graphic blocks: (20,6), (35,21) 
and (35,32). These are the start 
ing points of the three horizontal 

lines (Fig. 1). On the next pass N 
is St:Jt at 1, and then the next 
three blocks are lit: (21,6), (36,21) 
and (36,32). This extends our 
three horizontal lines one 
graphics block toward the right. 
With each pass of the loop our 
lines continue to extend toward 
the right until the final value of N 
is reached. 

Line 60 sets the length of the 
vertical lines, using the follow
ing form: SET(A,N + B) where N 
is again the loop variable. A is 
the X value of each line. 

The X values do not change 
for vertical lines. Bis the Y value 
of the starting point of the verti 
cal lines (the point wi th the 
lowest Y value). 

Line 100 sets the length of the 
diagonal lines, using the fo llow
ing form : SET(N + A ,N + B), 
where N is sti ll the loop variable. 
This time both the X and Y 
values change as the line is 
drawn. A and B represent the X 
and Y values fo r the starting 
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Fig. 2. Cube with Linear Perspective. 
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THE EASY WAY 

TO CATALOG DISK FILES 


FLOPYCAT/ BAS. THE MINI-DISK LIBRARIAN ....... .. $3000 


* Well-documented and human-engineered for smooth operation
* No need to set MEMORY SIZE--machine language is embedded 
* Catalog over 400 files in 32k, over 1000 files in 48k
* Automatic or manual data entry, continuous space reporting
* Catalog files are dated as saved, under names YOU supply
* Video-based catalog file maintenance saves time & paper
* Sort 600 files in under 5 seconds, by FILE or DISK name
* Two printed reports, each DATED and TITLED at print time
* Read down the report columns, just like a telephone book 

DISKNAME/ BAS, DISKETTE RENAME UTILITY ..... .. . $1500 

* The EASY way to change disk NAME/ DATE without passwords
* Ideal companion for FLOPYCAT/ BAS, give disks unique names 

Both programs require TRS-DOS 2.3 to run, but will read compatible 
DOS's disks. Min . 32k, 1 disk, Model I TRS-80. Furnished on 
formatted (non-DOS) disk, 'Or tape if requested. SAVE $5.00! 
Purchase BOTH at same time for only $40.00! All orders add $3.50 
for FIRST CLASS postage & handling. For fastest service, send 
cashier's check or money order. (Sorry, personal checks must wait
to clear the bank.) 

MARVIN W. PLUNKETT v1 13 

MICROCOMPUTER SYSTEMS CONSULTANT 
1641 Northwest Rutter Lane Roseburg, Oregon 97470 

TRS-80 is a trademark of TANDY Corporation 

cccccccccccccccccccccccccc 

NOW AVAILABLE for use with TASSO Level II (16K) 

Baseball&Soccer 

COMPUTERIZED GAMES 

Realis tic! Exciting! Based completely on the statistics of actual players and teams. 

WCS SOCCER is a sophisticated, computerized 
game that demands strategic decisions• Each player is rated in at 
least 6 categories for both offense and defense. Easy to use, but 
complicated enough to challenge the most accomplished gamesman_ 
Play a full game in only 30 minutes. 16 all-time great teams & dozens 
of top players. including Pele and Beckenbaner. Price: $21 .00. 

DFC BASEBALL ABSOLUTELY the finest 
simulated sports game available for home computer use. DFC is not a 
mere graphics. random play game - DFC is a highly sophisticated 
simulation program_ Hundreds of different plays - including over 50 
different types of infield outs! ' Complexity only possible through the 
selective calculations of home computers. The computer compares 
each and every characteristic of a particular batter against a particular 
pitcher and defense for a degree of realism never before possible . 

AS MANAGER OF A REAL MAJOR LEAGUE TEAM, YOU CON· 
TROL EVERY ELEMENT OF PLAY ACTION. You make every 
managerial decision available in major league baseball based on 
the real ability of your players. 

12 TOP TEAMS OF THE 60's and 70 's INCLUDED. 
Each team contains the names of 25 players and is loaded directly 
from tape into the program_ Price: $21 .00 

BOTH GA MES INCLUDE A MANUAL AND PROGRAM 
TAPE WITH FIELD GRAPHICS AND PROGRA MMER 
TIMER! v41s 

ORDER DFC BASEBALL AND WCS SOCCER FROM: 
GAMECRAFT CO., BOX 2299, STATION A, CHAM· 
PAIGN IL 61820. GAMES ARE $21.00 EACH. ORDER 
TODAY or write for FREE Computer Games Brochure. 

80 Mlcrocomputing, January 1981 • 185 



FINALLY 
A 

PERIPHERAL 

YOU NEED... 


AND CAN 

AFFORD! 


Model I users rejoice! 
We have a simple, 
inexpensive and sturdy 
addition to your 
keyboard that helps bring 
your computer into the 
80's. Now that you've 
added an expansion 
interface, wouldn ' t you 
like a better way to reset 
than sticking a pencil 
through the connector 
hood? 

Our Reset Extender is the 
answer! No drilling, no 
glueing-just slip it on 
and use it! On in 
seconds; secure for years. 

onlyss.oo 

includes shipping 

and handling 

MasterCard & Visa welcome 
Include acct. # & exp. date 

EMMANUEL B. GARCIA, JR. 

& ASSOCIATES 

203 N. WABASH 


CHICAGO, ILLINOIS 60601 

(312) 782-9750 


v 117 

Non-El users can also use 
the reset extender. 

points of the diagonal lines. 
Wait a minute! If any number 

of lines of equal length can be 
drawn in the same loop, is it 
possible to draw an entire cube 
using only one loop? 

Sure, Program Listing 2 does 
exactly that. 

Adding Perspective 

Let's remove that swollen ap· 
pearance from our cube. The 
back of the blocks appear swol· 
len because of a logic problem, 
not in the program, but in our 
brains. 

Our brains store millions of 
pieces of information concern· 
ing the visual world, including 
the perception that objects ap· 
pear smaller as they move far· 
ther away, anq that the rear 
edge of a cube is farther away 
from the viewer than the front 
edge. 

These two relationships com
bine to form the illusion of our 
swollen cube. The rear edge of 
our cube appears to be the same 
length as the front (because it 
is), but our brain knows that the 
rear edge is farther away and, 
therefore, should appear smal
ler. To avoid this problem, 
parallel lines that move away 
from the viewer must be drawn 
to converge. This is cal led linear 
perspective. 

The TRS-80 can provide this 
perspective, but it takes a little 
planning. On a video work sheet 
draw the face of a cube (Fig. 2). 
The three diagonal lines must 
show perspective. Using a 
straight edge, draw from the cor· 
ners of the face of the block to 
the upper left hand corner of the 
screen (point 0,0). The rear 
edges of the block can be drawn 
anywhere along these diago
nals. 

In this cube we have three dif
ferent diagonal lines, each at a 

different angle, each with a dif
ferent slope. Ah! remember 
those old math classes. No; well 
don't worry, your TRS-80 will do 
most of the work for you. 

Program Listing 3 wi ll let your 
TRS-80 draw dozens of diagonal 
lines with different slopes. 

Programming Slope 

The formula for a straight line 
that passes through point (0,0) 

can be written as Y =Xx P, their own FOR-NEXT loop. Line 
where the value of P determines 90 draws the vertical edge and 
the slope. The smaller the P val line 100 the horizontal edge. 
ue the shallower the slope Diagonals number one and 
(closer to horizontal); the higher number two (Fig. 2) share com
the P value the steeper the slope mon X values, and can therefore 
(closer to vertical). be drawn using one FOR-NEXT 

Line 20 sets the various val loop. Line 120 sets the range of 
ues for P. The first value used is X values, line 130 finds the cor
.05, so that the first line drawn responding Y values, and, again, 
will have a shallow slope. Line the formula Y =Xx P is used. 
30 sets values for X. Line 40 uses We find the correct values 
the formula to determine the (slope) for P as follows: If 
corresponding Y values, which Y=Xx P, then P = YIX, where X 

"The back of the blocks 
appear swollen because of 

a logic problem, not in 
the program, but in our brains. 

is then tested to make sure it will 
fit on the screen. Finally, the 
block is SET. 

Lines 60 and 70 simply com· 
plete the two FOR-NEXT loops. 
To view each line individually, in
sert a CLS between lines 60 and 
70. 

Program Listing 4 will draw a 
cube with linear perspective. 
First, the face of the cube is 
drawn. Line 30 sets up the loop 
to draw the two horizontal lines. 
Line 60 begins the loop that 
draws the two vertical lines. 
Next the rear edges are drawn. 
Since the two lines have un
equal lengths they each have 

and Y are the X and Y values of 
any point on that line. Diagonal 
number one ran right through 
the middle of block (10,7) and so 
I used 7110 as a slope. Diagonal 
number two ran through block 
(25,12) and so the value of P 
became 12125. The (X,Y) values 
of any point on each diagonal 

would work as well. 

Line 140 lights up the graphic 
blocks for each diagonal and 
line 150 closes the loop. Lines 
170-200 simply draw the last 
diagonal using the same tech
nique. 

That's all there is to it.• 

5 CLS 
10 REM-----------------PERSPECTIVE CUBE---------------

20 REM----------------DRAWS FRONT FACE OF CUBE- - ------ 

30 FOR N=0 TO 40 
40 SET(N+50,24): SET(N+50 , 35) 
50 NEXT N 
60 FOR N=0 TO 11 
70 SET(50 ,N+ 24) : SET(90,N+24) 
80 NEXT N 
85 REM-------------DRAWS REAR EDGES OF CUBE----------- 

90 FOR X=38 TO 68: Y=l8 : SET(X,Y): NEXT X 
100 FOR Y=l8 TO 26: X=38 : SET(X,Y) : NEXT Y 
110 REM---- ----------DRAWS DIAGONAL LI NES #l AND #2---

120 FOR X=38 TO 50 
130 Yl=X*7/10 : Y2=X*l2/25 
140 SET(X,Yl): SET(X,Y2) 
150 NEXT X 
160 REM----- ----------DRAWS DIAGONAL LINE #3---------- 

170 FOR X=68 TO 90 
180 Y3=X*4/15 
190 SET(X , Y3) 
200 NEXT X 

Program Listing 4 
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We 
Won't 
Waste 
Your 
Time 

OPSYS 2"' is a multip le command 
processor and a potent job control 
language. Schedule entire systems of 
programs to run w ithoutyour 
inteNention. 

OPSYS 2 simplifies yourwork. Changes 
the mean ing of keys on your keyboard. 
A single stroke will invoke a sequence o f 
commands. Create, save and retrieve 
libraries of keyboard programs. 

OPSYS 2 does other smart things for 
you. We knowyour time is valuable. 

• Over 30 modules for quick and 
easy disk and Basic operations 

• 	Set time and date with minimum 
keystrokes 

• Automatically executes chain Files 

• Write system tapes from DOS 

• Read system tapes directly from DOS 

• Display hex and decimal 
equivalents 

• 	Maintain notes on screen during 
other operations 

• M ove memory blocks 

• List memory with or without control 
codes 

• Poke values into memory from DOS 

• Peek values from memory from 
DOS 

• Type ASCII text into memory 

• Jump to any address 

• Search/Replace Basic text 

• Automatic command file using the DO 
command 

• And many more 

OPSYS 2 with complete documentation 
at the intelligent price of 579.95. 

OPSYS2™ 

is the 
Po\Nerful 
TRS-SO™ 
Model I 
operating 
system. 
Use it with 35 or 
40 track versions of 
TRSDos: 
NEWDOS~ or 
NEWDOS+.™ 

....-21 

PROGRAMMA 
INTERNATIONAL 
INCORPORATED 
3400 Wilshire Boulevard 
Los Angeles. California 90010 
(213) 384-1116 

TR SOOS trademark of Ta ndy, Inc. 
NEWDOS and N EWOOS+ trademark ofAPPARAT 
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•TRS-80* Business Software with 2 Purposes 

1. SAVES YOU 


TIME 

Sales Analysis 


This package is divided into 
several modules: 
Sales Analysis: Wil l provide guide
lines to determine and analyze an 
individual's sales performance and 
will show you whe re it can be 
improved. 
Data Storage: Allows you to store 
daca in an automated processing 
ledger. It will kee p names, ad
dresses, phone numbers, dates, 
ready for easy reference. The ledger 
will also show the progress o f each 
sales prospect, in completing the 
sale. 
Management Analysis: Will take all 
the sales records for your group and 
show you who your best sales
persons are , who needs more train
ing (and in what areas), and give 
you a sales forecast based on the 
projected improvement of your 
group's sales techniques. 
Market Analysis: Shows you where 
determined sales efforts can pro
duce the most success, when you 
supply data on marketing histo ry. 
If your specialty is sales, we have a 
usefu l package for you. For the 
Level II, I 6K. 
Order No. 0131R $24.95 

TO ORDER 

SEE YOUR LOCAL 
INSTANT SOFTWARE 
DEALER

'----- OR 


~Toll-Free 

1-800-258-5473 


2. SAVES YOU MONEY 

Oracle-80 
Oracle-80 provides you with 

business anaylsis and forecasting 
capa bilit ies previously ava ilable 
only on large computer systems. It 
is a flexible, professio nal time-series 
analysis and forecasting package 
that can be used in sales forecast
ing, product planning, business 
planning, e tc. Investors can analyze 
stocks, company trends and growth 
rates. Financial managers and econ
omists can analyze t he general eco
nomic climate and investigate busi
ness cycles. Even families will find 
Oracle-80 useful in analyzing spend
ing or energy con sumption trends. 
Oracle-80 can be used by anyone 
who needs to analyze an d forecas t 
monthly, quarterly or annual data. 

Even though it uses advanced 
statistical analysis, you don't have 
to understand statistics to use it. 
Oracle-80 was designed to be used 
and understood by the typical busi
ness person. While it is des igned for 
ease of u se, its powerful analytical 
capabilities will satisfy even the 
professional forecaster. All input 
and output are written in plain 
English and the package documen
tation carefully explains all the 
fu nct ions of the program. 

You can use moving average, 
ra te o f change, seasonal indi ces or 
cycle indicies methods to analyze 
your data. The un ique graphing 
capabili ty of Oracle-8 0 lets you 
visualize your historic da ta or any 

of the mo dified data series you 
calculate. Additionally, you can di
rec t any chart o r graph to your 
printer. 

It will forecas t future data val
ues u sing trend, moving average or 
seasonal methods. You may choose 
eithe r a constan t un it trend or a 
constan t percentage growth trend 
forecast for even more flexibility. 

Requires t he following mim
mum system : 
J. A TRS-80 Mod I,Level II l 6K. 
2. An Expansion Interface with 


16K RAM. 

3. One or more disk drives. 

4. Any TRSDOS compatible DOS. 

5. A printe r (optional). 

Order No. 0152RD (disk-based ver

sion) $99.95 

For the Level II , l 6K. 

Order No. 0140R (cassette-based 

version) $ 7 5 .00 


Executive Expense 

Report Generator 


You have just returned from a 
long, successful business trip. You 
are now faced with that ugly beast, 
TH E EXPENSE REPORT! 

Before you left, you resolved to 
record every ex pense in a little 
n otebook. It worked fine for abou t 
two days. Now, you stare glassily at 
enigmatic scraps of paper which 
you've dug from various jacket 
pockets. 

This program will take away 
that pain ! No, it won't tell you how 
to cheat on that expense report . It 
will simply tell you how to play the 
game using established rules. 

When you supply your tale of 
woe to this program , your answer 
will be a clear, plausible expense 
layqut. The program has hardcopy 
capabili ty, if you own a prin ter. 
For the Level II, l 6K . 
Order No. 01 35R $9.95 

• A tradem ark of Tandy Corporati on 

PETERBOROUG H, N.H. 03458 
603-924-7296 

.,- 2 

Instant Software· 
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Ask for Instant Software at a computer store near you. 

Crowley' s 	 A udio Malllnsuuc tlonat Sys1ems Compu1t1s Mark GonJon Comput ers 


807 Hallford Rel . Manchester 15 Kenwooct St . Cambf1ooe 

Al1b1m1 Ad .-J. Whll ehOuH Station 518 Fi fth Ave . New Brighton 
Anderson Compu1er1 Oa,·e·s Oec:11on1cs Compu1e1 Work shoppeTechnology Sys 1ems Small Busmess Sys1em Group 


208 G1eenwood Ave.• Bethel Main St . Ounslab le 

3156 Unl 'llefll ty Or.• HuntsYllle Pennsville ShQpp1ng C11 • Penns w1He 38'8 Wilham Penn Hwy. Mon1oev111e 
Comput.,land o f Hun1s11ille GHB En1e1Pf1ses Inc Comouteitand ol Harttsbu10o.c. Ttte Computer Store 


120 C•mbf1oge St .. Burllng ton 

3020 Unl veraity Or., Huntsville Rte 38, Ru<1de1aw Ave. Mapteshade 4644 Carlisle Pike, Mecnan1csburg 
Olensky Broa. The P'aoram Store 

Lashen E1ec11onics Inc Compu1er1and o t P1t"burgt1'200 Wisconsin A~e .• N.W . Washington. D.C Tul15 Radio & Electronics3763 A lrPQrt B lvd. , Moblle 21 B10ad way, Denvill e 5499 Wi lham Flynn Hwy G1t>son1a206 Mystic A~e Medford 
Arlzon1 Michigan Personal Comput ing Inc E11e Compu1e1 Co 

Florida 
Al Per 9ona1Computer 51 Cen llal SQ . L1nw0Qd 2127 Wtsl 81,, St . ErleProtesslonel Dita Systems 178 Odord Ra . Fern Park Compu!er Cenler 

45Q6.A N. 18th St, Phoenix Radio Shad./J& J Elecl romc: J • E Commun1cahons28251 Ford Rd , Ga1oen C11y 
Millets TV & R1alo 

AMF Microcomputer Center Manslield Shopping Ctr 617 3rd Ave . Duncans ville
111sa N 30th St . Tampa Computer Connect1on1 RI 57 Allen Rd Hackenstown 
Computer Junc tion

621 Eaat Broadway, Mesa 	 M1g,,1y Byte Compu1e1 Cente138437 Grand River. Farm ington H i lls 
Radio Shack A ssoc Store 537 Easlon Ad , Horsham 

5450 So. S11te Rd. 7. Ft. Lauderdale Coml)u lerland ol Grand Rapid s Moorestown Mall. Moorestown 
Computerland 

Ark•n111 	 Pe, sonal Computer Corp2927 28th St S.E.. KontwOOd 
Dr. James A . Copps The Bargain B1othe1s 24·26 West Lanc aste1 Ave . Paoh 

7374 S. T1ml9mi Trail, Saruo1a Compuler land ol Southl!eld G len Roe Sh0pp1ng Cen te1 
Compu1e111nd o f Ft. Lauderdale 216 Scotch Road. Tren1on 

1215 So. ThOmpson S1.• Spring Jale 	 Per sonal Computer Corp29073 Northwestern Hwy . Sout M ield 
F1azer Mall. Lancaster Ave Fr:uetC111tornl1 	 3963 N. Ftdtfal Hwy.. Ft . L1ude1da le Computer Mart t he Compul~ Empouum P11tsbu1oh Computer Store560 W 14 M ile Rd . Clawson 
2945 Banksv1he Rd P11lsbu1ghAMC<> Elect. Suppty 	 Computtf land o f Jacksonville Bldg 103, Avenues o t Comme1ce 

635 E. Anow Hwy.• Azusa 	 27714$ Univer sity Blvd. W. Jacksonville Computer Room 2428 R1e 38. Cheuy Hilt 
Rhode Is land455 E Michigan Ave, KalamazooByte lndustrlH 	 Computerland ot Tampa New Mexico 
Com p1,1te1 City3501 Arden Rd., Hayw1ud 	 1520 E. Fowler Av9.. Tampa Compulronix Corp Au1 el Elec11on1cs Co 16S Angell St . Pro vidence423 S. Saginaw Rd.. M idlandByte Shop Compute1land ol Well Palm 8e1ch 	 146 Wisconsin NE_ A lbuQuerQue 
01g1ta l World, Inc8038 Clai rmont MeH 8 1..,d., San D iego 	 4275 OkH Chobee Blvd.. West Palm Beach Hobby Hou se South West Computef Cen1e1 329 Bald Hill Ro. Warwick1035 W. Temloual Rd , Ba111e CreekByte Shop 	 Compute1Shack 121 Wya11 On•e. Suite 7. Las C1uces Tennessee123 E. Yorba Linde . Pl1c:enli1 3336 Beac h Blvd., Jacksonville Main Sys1em s Inc Tnomas E Cau Jev.e1e1

1161 No Ballen94!f Hwy . Fhnt 	 ACSByte ShOp ot Mt. View Computet Syatem ReSOUICH Inc 131X>A Ten1h St Alamooordo 
1'15 WHt El Camino AHi, Mt View 3222 S.W 35th Blvd . Gainesville The A lt etna1e Source 1100 8th Ave So . Nas,,volle

New York
1806 Ada. Lansing 	 Compute1 labByte Shop o l Sacramento Curtis Waters Enterprises Ar1sto C1al1 

6041 GtHnbac k Ln., Citrus Heights 236 Talbot Ave.• Melbou1ne The Eight Bil Corner 671 s Menden Hall Rd . Mempn1s
31 4 Filth Ave. NYC 

Capilal Compu1er Syst ems Heath KU Electronic Be1lme1 Computer Conl er 
722 Evanston A.ve . Muskegon 	 Compu1c1 w o1ta 

625 Main SI N,Ul'tvl1tf>3396 El Camino Ave., Sacramento 	 4705 W. 16th Ave . Center , H il l tlh TRI Country Elecu onlcs & Sound Cen1er 102 Jericho Turnpi. , New Hyde Pai k 
Coast Electtonles HIS Computermalion 15J 7 Nort h Leroy . Fenton 	 H & H E1ect1onics Inc

Computer Coiner Tullahoma6905 Aleameno Real, Altascadero 1295 Cypress Ave., Melbourne Ye Olde Teacher Shoppe 509 N Jaclo.son S1 


C.O.SI Electfonles South EHi Micro Data 

200 Ham1llon Ave White Plains 

1823 W 1t myre SI . Ypsilanti 	 Texas
Compute1 Eia Colp

2360 N , Main SI•• Morro Bay 6220 S. Orange Blossom Trail, Sui te 602. 01!and0 Minnesota 	 Computertand o t S W Houston1~10 3td Ave , New YOfk 
Compultfl Made Easy Willlam• Radio & TV Inc. Computertand ol Hopkins 6439 Westheime1. Houston 

Compu1e1Factory Compute• Pon 
485 Le:iongton A~e. NYC819 EHi A'lfl, 0·51, Palmdale 2082 liberty St., Jacksonville 11319 Hwy F.• Hopkins 

21 42 N Colhns. A rlmgton 
Computtr Store ol San Leandro Your Basic Computer Store Olgltal Oen Computerland ol Nassau 
701 M•cArtl'l ur Blvd. , San Leandro 2729 So. US 1. Su ite 11, Fol'I Pierc e Burns ville Cen ter Houston Computer Tech 

79 Westbury A~e . Carle Place 531 3 B issonet Bell;we 
Computer World 	 Georgia M innesot a Software Inc Computerland o f New Yo11>. C 11 y
6791 Wulmln•ter Ave.• Wes1mln• 1e1 5422 Fish•• St • Whlle Bea1 Lake Interact ive Compu1er 

Atlanta Computer Marl 	 58 W '4U, SI . New York 7620 OashwOOd Houston 
ComP\lterl tnd 	 5091 Buford Hwy , Allanta The Code Room Computer Resources KA Elect 

Computerl1nd or Atlanta 5560 Main S1. W1lh1msv1lle16720 $ . HtwthOme, Law ndale 	 18216 G1navale Lane. Eoen Pra111e 
9090 Stemmons F1wy Dallas 

Compvttiltnd o f w . LA 	 2423 Cobb Parkway, Smyrna Zlm Compulers Compute1 World 
W OU Cienega Blvd.. lnolewOOd 	 s111 Xeo.es Ave., N . 0100111 1n Center Pan Amencan EIK I Inc 

Mic10 Computer Sys tem s 	 519 Boston Pos1Rd Port Cheste1 1111 Conway, M 1ss10!"I 
Cont Eltclronlcs 	 3104 E Shadowlawn N.E. All 1n ta Mississippi Comtek Etec11on1cs. Inc Rao10 Shac k Oeater3118 No. Main S1.. Mono Bay Hawaii 	 O~er's. Inc 2666 Coney tsland A~e . B rook lyn 21969 Kaly F1eeway . Katr 
Computerltnd 	 200 E Main SI. . Wesl P01nlCompu1erl1nd o f Hawai i Com1ek Elect10!'1C:S Inc 
24001 via Fabflc•nte No 904, M l11lon Yie;p Sollwll!ehouse S1aten ISiand Mall 

The Compute Shop
567 N F~eral Hwy.• Honotulu 6J~ Camp Bowie BlvCI Ft W Oftl'I 


Computer Maf1 ol C.lll04'nl1 Store 220A.. S1 11en island
816 Foley SI . J ac kson
Radio Shack Assoc s1°'e waohaltet Books Inc 


3 Greenway Plaza E Hous1on 

Electronic Systems Cen1u1y Next Computers 31E 3 1SI S1. New York 

315 Oit mond Bar Blvd., D iamond Bar 	 1712 S King St, Honolulu Missouri D1g1byte Sys1ems Corp 

Idaho Utah4883 Tonlno. San Jose 	 1001 E Walnut. Columbia 80-M1crocomputer Se1v1cesElecoonlc Speclahsts DC Compu1 e1 Co
HobbHronlct 	 Computer Center 118 Masten Ave. Cohoes8A11 Fairview Av• .• Boise 1911 West 70 South. Provo
1378 So. 8 ttcom Ave., San JOH 	 212 W. 41h St. Joohn Fu ture Y 1s1ons Computer S101eIllinois Ou.aht y Tecnnoiog y
Hobby World 	 Comp.U·T rs Software Cenler 70 Broad Hallow Rd , Melville

Comput er11nd 	 410 E 2nd So Sall Lake City19511 ButineH Ctr. Or.• Unit 0. Norlhridge 	 51 FIOf1ssan t Oak s Sh0pp1ng Cen1er. F1011ssant Home Computer Cenlei4501 NOfth Sterling, Peofia 
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CONSTRUCTION 

A stentorian project for auricular 80 owners. 

Onomatoeighty 


John C. Mein, P.E. 
8255 Jellison Court 
Arvada, CO 80005 

How would you like your 
TRS-80 to emit gunshots? 

Sound sirens? Ring out musical 
notes? Or even the Star Trek red 
alert? 

This article describes just 
how to do it-build the interface 
circuitry to connect the General 
Instrument AY·3·8910 program· 
mable sound generator (PSG) 
via the interface connector. 

An expansion interface is not 
required. The PSG's principle of 
operation is described so that 
you can write your own sound 
generation software. 

The PSG produces a variety of 
sounds under complete soft· 
ware control. No change in ex· 
ternal connections or passive 
components, such as resistors 
and capacitors, is required. The 
PSG works without the attention 
of the TRS-80, making it suitable 
for interactive programs, like 
games. This allows the TRS-80 
to do other things while the PSG 
cranks out sound. 

PSG 

The PSG consists of three 
programmable tone generators, 
a noise generator, three mixers, 
fixed and variable amplitude 
controllers, an envelope gen· 
erator and three digital-to· 
analog (D/A) converters. Addi· 
tionally, the PSG has two 8-bit 
110 ports which have nothing to 
do with the production of sound. 
These ports can be used for 
sensing switch closures, driving 
LEDs, and turning motors on 
and off (through an appropriate 
buffer, as required). 

Communication between the 
TRS-80 and PSG is done using 
the IN and OUT lines from the 
TRS-80. These are activated us
ing the BASIC INP and OUT 
commands or through the as· 
sembly language IN and OUT 
commands. Control commands 
are issued to the PSG by writing 
to the appropriate PSG internal 
register (there are 16). Each of 
these registers is also readable 
to determine the present state 
of any register. 

The register array is shown In 
Table 1. The basic blocks in the 
PSG which produce the pro
grammed sounds follow: 

Tone generators produce the 
basic square wave tone frequen
cies for each channel (A, B, C). 

The noise generator produces 
a frequency-modulated random 

RO 
Channel A Tone Perlod 

R1 

Channel B Tone Period 

Channel C Tone Period 
RS 

R6 Noise PeriOd 

A7 Enable 

R8 

R9 

R10 

R11 

R12 

R13 

R14 

R15 

Channel A Amplitude 

Channel 8 Amplitude 

Channel C Amplitude 

Envelope Period 

Envelope Shape/Cycle 

UO Port A Data Store 

1/0 Port B Data Store 8·blt Para1101110 on 8 

Table 1. PSG Register Array 

pulse-width square wave. 
Mixers combine the outputs 

of the tone generators and the 
noise generator. There is one for 
each channel (A, B, C). 

Amplitude control provides 
the D/A converters with either a 
fixed or a variable amplitude 
pattern. The fixed ampl itude is 
under direct control of the 
TRS-80; the variable amplitude 
Is accomplished by using the 
output of the envelope genera· 
tor. 

The envelope generator pro· 
duces an envelope pattern 
which can be used to amplitude 
modulate the output of each 

mixer. 
D/A converters: Each produce 

up to a 16-level output as deter
mined by the amplitude control. 

The pin assignments for the 
AY·3·8910areshown in Fig. 1.GI 
also makes a 28-pin version, the 
AY-3-8912, which has only one 
1/0 port. The pins of the -8910 
are explained as follows: 

DA7·DAO: these eight lines 
comprise the eight-bit bi·direc· 
tional bus used to send both ad· 
dress and data over. In the ad· 
dress mode, DA7·DA4 must be 
zero and DA3·DAO select the 
register (0 to 15). In the data 
mode, 07-DAO correspond to 
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WE WILL NOT BE UNDERSOLD 

DISK DRIVES $314 
40 track, 102K Bytes. Incl udes power sup
ply a nd TRS-80" compa tible silver 
enc losure. Ready to plug-in and run the 
moment you receive it. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Ava ilable for 220 Vac 
(50 Hz) opera tion. External card edge 
included. 

FOR TRS-80 * 
CCl-100 5 '!. ", 40 Track (102K Bytes) for Model I $314 
CCl-280 5 '!. ", 80 Track (204K Bytes) for Model I $429 
CCl-800 8" Drive for Model I I ('h Meg Bytes) $795 
For Zenith Z89 
CCl -189 5 'I•", 40 Track (102K Bytes) add-on drive $394 
Z-87 Dual 5 '!." add-on drive system $995 

DISKETTES - Box of 10 (5'/• ") - w ith plastic library case 
Ma xell $30 BASF or Verbatim $24 
8" double density for Model I I (box of 10) $36 

CLEAR PLASTIC CASE - Holds 50 diskettes $19 

DISK OPERATING SYSTEMS 
PATCH PAK #4 by Percom Data $ 8.95 
CP/M " forModell , Zeni th $145 • forModel l l, A ltos $169.00 
NEWDOS Plus $ 79.0040track 
NEWDOS80 $135.00 

COMPLETE SYSTEMS 
ALTOS 64K , DD, SS, 2-Drive, 1MB ACS 8000-2 $3395 
APPLE16K $969 
TRS-80 • Model 11-64K $3499 
TRS-80 * Model Ill  16K $899 
TRS-80* Expansion Interface $249 
ZENITH Z89, 48K all-in-one computer $2440 
ZENITH Z19 $735 
TELEVIDEO 920C $748 
ATARI 400 $489 ATARI 800 $747 
APF Game Only $ 95 Complete System $489 
MATTEL INTELLIVISION $229 

MONITORS 
LEED EX 12 " B & W Video 100 $129 
ZENITH 13" Color $379 
SANYO 9" B&WVM4509 $155 
SANYO 12" B&W DM5012 $210 
SANYO 12 " Green Screen DM51 12 $215 
SANYO 13" Color DMC6013 $375 
APF 9"B&W TVM-10 $139 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee $145 
CAT MODEM Works same as Radio Shack Telephone Interface II $148 
D-CAT HARD WIRED DIRECT MODEM $189 

COMMUNICATIONS SOFTWARE 
CCI-TELNET VERSION 5: A communicat ion package wh ich 
enables microcomputer users to communicate both w it h large 
mainframes and other microcomputers. Completely CP/M compati
ble. Multiple communicat ion pro tocols supported. $149 

INTELLIGENT TERMINAL SYSTEM ST-80 Ill: Enables a TRS-80* to 
act as a dial-up term inal on any time sharing network. $139 

16K MEMORY UPGRADE KITS 2tor S65 $35 
200 ns for TRS-80 ' , Apple 11, (specify): Jumpers $2.50 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Includes TRS-80 • interface software, quick 

- z change print fonts, 55 cps, bidirectional . 
high resolution plotting, graphing, propor
tional s pacing: R.O. $2395 

R.O. with Tractor Feed $2575 KSR w ith Tractor Feed $2950 
C.ITOH Starwriter, 25 CPS, daisy w heel printer $1895 
C.ITOH Starwriter II , 45 CPS, daisy wheel printer $2195 
Letter quality printers. Use up to 15 " paper. 1 year warranty on 
parts. 3 months o n labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 

779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack line printer I 

737 CENTRONICS FRICTION & PIN FEED PRINTER $795 
n x 9 proport ional and 7 x 8 mono spacing. 
Same as Radio Shack li ne printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER $595 
7 x 7 matr ix Same as Radio Shack line pri nter I I 

P1 CENTRONICS PRINTER Sarne as Radio Shack quick printer $269 
PAPER TIGER (IP445) $699 

(IP440) Includes 2K buffer and graphics option $879 
(I P460) Bidirectional, 160 cps, graphics and 2K buffer $1075 

Tl-810 Faster than Radio Shack line printer Ill. Parallel and 
serial w/TRS-80" interface software w/u +I case & paper tray $1589 
Compressed print, vertical form control $1865 

OKIDATA Microline 80 Frict ion and pin feed $545 
Trac tor Feed, f ri c ti on, and pin feed $645 
Microline 82 Bidi rectional, fr ic tion and p in feed $745 
Microline 83 Bidirec tional, 120 cps, uses up to 15" paper $1050 

EATON LAC 7000 + 64 co lumns, pla in paper $289 
ANADEX DP-9500/01 $1350 DP-8000 $795 

ACCESSORIES 
HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 30 
seconds. Specify 5 % " or 8 ". $20 ea/$45 for 3 

FLOPPY SAVER: Protection for cen ter holes of 5%" floppy disks. 
Installat ion tools and rings for 25 diskettes. $ 11.95 

Re-orders of rings only $ 6.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob
lems (ere). Improves reliability. Th is plug in unit comes fully 
assembled and tested. $ 29.95 
Z-80 SOFTCARD: Your key to software expansion. The plug-in Z-80 
Softcard transforms your Apple into a Z-80 while keep ing all the 
benefits of the 6502. Comes with CP/M in two disk format, MBASIC 
and GBASIC, full documentat ion and ut ility programs. $339 
RF MODULATOR: Adapts video to TV $ 35.00 
TRS-80 & OTHER MYSTERIES $ 18.95 
NEC SPINWRITER THIMBLE $11 .95 RIBBON $ 6.00 
CCS CARDS: Parallel or serial printer interface cards $115.00 
RS232: For Radio Shack Interface. $ 84.00 
TRS232: Teletype current loop output from cassette port $ 49.00 
DISK-DRIVE EXTENDER CABLES: Fits all m ini-disk drives. 

$ 16.95 
SIX (6) PRONG ISOLATOR: IS0-2 $ 54.00 
AC FILTER/6 PRONG POWER STRIP $ 39.00 
DISK DRIVE CABLES: 2 drive $29.00 4 drive $ 35.00 
DUST COVERS: TRS-80/Apple $ 7.95 
PLASTIC DISKETTE HOLDER: For ring b inder, holds 20 $ 8.00 

For fa st delivery, send cert ified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks 
require two to three weeks to c lear. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1-800-343-6522 

.,... 298 TWX: 710-348-1796 Massachusett s Residents call 6 1 71242-336~The CPU SHOP 
5 D"I" Row. Dept M1M Ma''°°""''"' R"odeol' add 5% Sale' '" [. ~ 
Charlestown, Massachusetts 02129 • TRS-80 ;s a Tandy Corporation Trademark • • • •. · VJ.SA• 
Hours 10AM-BPM (EST) Mon -Fn. (Sat til l 5) " D1g1ta l Research . . 

.,.. Reader Service-see page 242 80 Microcomputing, January 1981 • 191 

1 



1-----<ll>--i+ ~ AUD I 0 

3 8 

AMPLIF IER 

5K 

IK 500 

VCC 

BC2 

AB 

ANAL OG A 

ANALOG C 

I C4 
P. S .G. 
AY-3- 891 0 

CLK .-

3 .58 MHz 20pF 

11--....-....--1h 

register array bits 87-80. 
AS, A9: additional chip select 

lines. They must be tied to +5 V 
and gnd, respectively, to enable 
the PSG. 
~: on powerup or press· 

ing reset on the TRS-80, th is sig· 
nal sets all reg isters to zero. It is 
connected to SYSRES on the 
TRS-80. 

CLOCK supplies t iming refer
ence for the PSG. Normally at 
1.78 MHz. It can be anywhere 
from one to two MHz, but vary· 
ing the frequency varies the out
put of the PSG. 

8DIR, 8C1, 8C2: these bus 
control s ignals control the bus 
operat ions as follows: 

BDIR BC1 BC2 PSG function 
0 0 Inactive 
0 1 Read from PSG 

0 Write to PSG 
Latch PSG address 

TEST 1, 2: not connected. 
IOA7·10AO, 1087-1080: each 

of these parallel 1/0 ports pro
vides eight bits of data to or 
from the TRS-80. Each bit has an 
internal pullup resistor, so that 
in the input mode, all pins will 

TRS-80 INTERFACE 
CON NECTOR 

VSS (GNOI 

N.C. 

CH ANNEL B 3 

CHANNEL A 4 

N. C 

1083 

IOA4 17 

IOA3 18 

IOA2 19 

!OA I 20 

rop VIF W 

VCC ( + 5V) 

TEST I 

ANALOG ANALOG CHAN NEL C 

AN ALOG OAO 

OAI 


OA2 


0A3 


OA4 


0A5 


OA6 

0A7 


BCI 


8C2 

BOI R 

TEST 2 

AB 

i9 

REffi 

CLOC K 

IOAO 

Fig. 1. Pin Assignments 

read high, unless grounded. 
Vee is the nominal + 5 V pow· 

er supply @100 mA. 
Vss is the ground reference 

for the PSG. 

Interfacing to the TRS-80 

The schematic showing the 
interface between the TRS-80 
and the PSG is shown in Fig. 2. 

300' 14IO M vcc 

IC6 CLRI 

4 3 4CLKI PRI 

The eight-bit data bus from the 
TRS-80 connects direct ly to 
DA7-DAO. The lower eight ad
dress lines, along with the IN 
and OUT signals are decoded by 
a few NANO gates to generate 
the proper bus timing signals for 
the PSG. A CMOS 4049 and a 
TTL 74LS74 are used along with 
a common 3.58 MHz color TV 

4 x C04 0 4 9A --6-
+ 5V 

40 

~II 
IK 

28 

25 
+ 5V 

IOOi;F TO 
4 L__ EXTERNAL 

22------~ 

crystal to generate the 1.789 
MHz square wave clock signal 
for the PSG. An LM386 is used to 
amplify the sound output to 
drive a small PM speaker direct
ly. If you al ready have an audio 
amplif ier, just ac-couple it to the 
output of the PSG as shown. In 
either case leave in the 1k ohm 
resistor. 

Construction 

I built my test circuit on a soi
derless breadboard. You can 
build your c ircuit similarly or 
you can use wirewrap, printed 
ci rcuit , or whatever construc
tion method you like. 

The TRS-80 can not supply 
enough external power for the 
PSG and the support circuit ry, 
so I used a lab supply tor power. 
A simple power supply quite ca
pable of generat ing the 100 mA 
@ 5 V required is shown in Fig. 3. 

Operation 

All control of the PSG is 
achieved by using a series of 
OUT and IN commands. The 
port assignments for the circuit 
I built are as follows: 

SPARES 

I x 74LSOO I x 74LS74 
- 4- - 2

+5V 
12 

- 1.789 M Hz 

+5V 

7 QI 

IC# P.N. +5V GNO 

1, 2 74LSOO 14 7 
3 74LS30 14 7 
4 AY-3-8910 40 I 
5 LM386 6 2 
6 74LS74 14 7 

C0 4 049A I 8 

12 

i 

GNO 


20pF 74LS74 7 
-2 Fig. 2. TRS-80 to PSG Interface 
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Lowest price ever on one of our 
most popular products. Now you 
can add eight 16K dynamic RAMs 
to TRS-80', Apple, Heath H89, Ex
idy So rc erer, newer PETs, and 
simi lar machines. Our chip set 
gives al l the performance you 
want at a price you can af ford. 
Add $3 for two DIP shunts and 
complete TRS-80· convers ion in
structions. At t his spec ial price, 
quantities are l imited . . . so act 
now ! 

UCE0~EJIJJ~u or ~uu 

MEMORY EXPANSION 


CHIPSET: ©~EE 


We also manufacture an extensive 
line of S-100 products; see CompuPro 

S-100 boards in person at f iner 
computer stores world-wide. 

TERMS: Cal res add tax. Al low 5% for ship· 
ping. excess re lunded. VISA " /Mastercard · 
orders (S25 min) call (41 5) 562-0636. 24 
hours. COD OK v11th street address for UPS. 
Prices good through cover monlh of 
maga21ne. .,, 75 

®@~'~'~,~~ 

Bldg. 725, Oa kland Airport . C A 94614 

TRS-80™*MA THEM AJICAL 
PROGRAMMING SYSTEM. 
A collection of programs which 1mple· 
mer\t l he simplex a lgorithm. the transpor· 
tat1on a lgorithm. and a network flow opt1· 
m1 zat1on algorithm. (Comes with docu· 
mentat1on.) . $25.00 

TRS-80 ™*DECISION SYSTEM. 
A colleclion of programs which implement 
break-even analysis. decision analysis. insur 
ance analysis. element-ordering, and game 
theory. (Comes with documentation.) 

. $25.00 

TRS-80™* SIMULATION SYSTEM. 
A program which tacihtates the simulation 
o t conttnuous dynamic systems described 
by d1fferen11a1 01 difference equations. Pro
vides for integration. printing and plott ing 
of the output on video or prin ter (Comes 
w ith documentatoon.).. . . . . . . . $25.00 

•Trademark Tandy Corp. 

GINEERING 
OFTWARE 

:.,W. INC. 

Lubbock, Texas 79423 

YSTEMS 
.,-23a 

3204 80th Street 

(806) 792-9310 
"Consultants m Softwa re 

and Systems Engineeflng"" 

SCIINPUT. 

SCReen INPUT replaces INPUT and is0 easily adapted to YOUR appl ication. 

"ARROW" keys ( f l-:.... )provide full
0 cursor control. Makes editing easy. 


Q Can' t be out-run by even the fastest typist 

Q Up to 80 data fields on a screen 

0 Flashing cursor· won't h ide data beneath 
it. 

0 Fully relocatable · work in any TRS-80 * 
Model I Level II machine, without modification. 

( " TRS - 80 is a Radio Shack Trademark) 

SCRINPUT in finance: Developed for a 
banker: loan amounts. interest rates and 
number of payments are typed direclly 
into the uideo worksheet. Computer 
calculates and displays results. New 
ualues can be typed direclly ouer old. 
Much easier and faster than IN PUT. 

Imag ine. Data entry by filling in a video form. Easy error correct ion 
· j ust type over mistakes. No cumbersome INPUT statements, no 
va luable data scro ll ing off the screen. 

SCRINPUT MAKES IT POSSIBLE IN JUST THREE STEPS: 
Draw your input form on the video screen using PRINT statements. 

Define data entry fields in the SCRlNPUT data t able. 

Activate SCRlNPUT through a USR call . 

Now fil l in the blanks. SCRINPUT assigns al l data to BASIC variables 
which are processed normally by your program. It's that easy! 

SCRINPUT comes with user manual o f instructions. examples and demo programs. 
Even the loan worksheet program and a source of l isting o f the machine language 
code are given. T ry SCRlNPUT. If you are dissatisfied for ANY reason, return it 
within IO days for a full re fund . 

ACR Consultants Phone Orders Welcome 
I 000 North Bittner Road (31 7) 861-6319 
New Palestine, IN 46163 .,- 2a2 •All orders shipped within 24 hours 

• I 0-day money back guarantee 
Please Send Me: • VISA or Mastercharge accepted 


LI SCRINPUT on diskette .. ... $27 .00 

n SCRINPUT on casse tte.. .. . $29.00 


Indiana Residents p lease add 4 % sales tax. Personal Checks take two weeks to c lear. 

Address ____________ City ____ State_ _ ___ Zip _ ___ 

Credit Card Number ______ _ _ _______ Expiration Date ___ _ 

Signature ----------- - - - ------ - - ------- 
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TRS-80* owners 

do your own tax~ like an expert 

"~ wfth TAX/SAVER: 

TO ORDER: 
Coll-toll free 800-223-559'1 (in NV co ll collect 212-249-8890) 
or send the coupai below to MicromaticProgramming Co.. 
P.O. Box 158, GeorgetONn. Ct. 06829. ...- ssTAX/SAVER:MThe professional tax 
Orders will be filled 1n m id-Jonuay to a llow 1nclusoo of 0 11 
new 1980 tax lows. help program for the layman. 
TAX/SAV'ER for ms-ao· Model I: 

for 32K. 2 disk d ives CNoiloble on Ll d iskettes 
"TRS-80 1s a registered trodemork of Rado Shed<• A l lo.vs you the privacy of your OvVn home Adj S2 50 for postage and handling CT 1es1dents cx:Jd 7'h% soles tax 

• 	 Lets you help friends and relatives with their taxes. 10% ealy bird discount until Jan. 15. 1981. 
• Hos bJilt-in a ids. Answers specific questions like "Is my father my 

dependent?" and "Are my deductions reasonable?" 
Please enroll me 1n update members· seNice and send me. 

• 	 Tox deductible 0 TAX/$11.Vi::RS on disks@ SLl900 each (monuol 1ncluded) 
• 	Manual includes 1980 tax forms. information on special tax areas. 0 Manuals alone @S8.95 each 

lists of possible deductions. and glossary of tax terms. 
• 	Completes long and short forms including itemized deductions. 

excess FICA. earned income credit. community property. tax 
Address ------------- calculation (comparing a ll possible filing statuses in one run). 

• 	Tax regulations ore programmed in by our team of accountants City ______ State ___ zip _ _ _ 
Just type in your figures and you've done your OvVn tax return . 

• 	 Helps you find the lavvest tax. O Check O Moster Charge O Visa 
• Discount on yearly updates. 

______Cord Number Exp dote __Copyright © 1980 

THIS IS WHAT YOUR MAILBOX WILL 

LOOK LIKE IN JANUARY . .. if you don't 

send in your LfOmicrocomputin;I renewal card. ,~~ 
80 Microcomputing made its debut in January 1980. If you subscribed with 

the first issue for one year, your subscription will be ending with the 

December 1980 issue. To keep your 80 Microcomputing coming uninter

rupted, mail in the card today . . . (or Xerox™ the coupon . .. or use the 

subscription card in the back of the magazine.). 


80 Microcomputing has brought you a whole year of exceptional articles 

and reviews plus hundreds of dollars worth of usable programs. 1981 is go· 

ing to be bigger and better. How can you afford to have an empty mailbox? 


Keep 80 Microcomputing in my mailbox ... Bill me for 

Name _________________ __ D 1 year/$18 

Address 	 D 2 years/$30 

City 	 0 3 years/$45 

State___Zip____ (Attach mailing label if you have one) 

Canadian $20/1 year only. US funds. Foreign $28/1 year only. US funds. 

~ 80 Microcomputing •PO Box 981 •Farmingdale NY 11737 ~ 
......~~~~~~~~~~~~~~~~~~~~~'""."'.""~"""'.""~~~~~~1!.L-- _...... 

~ -----.._ 	 /""' ~! ~)~~~--~~~~~~~~~~~~~~~-
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LM:l09 + 5 V I AMP BRIDGEG11 ~'-2.
l ~F 

IOV 

Fig. 3. Simple 5-V Power Supply 

_6_V+---R-EC_T..IFIER 
+ 1000,.,.F 

35V 

Instruction Function 
OUT 127, reg # Latch register address 
INP (127) Read the PSG 
OUT 126, data Write to the PSG 

The proper sequence of oper
ation is to first latch the address 
of a particular PSG register and 
then write or read it, as required. 

Tone Generator Control 

The output frequency of the 
three tone generators is ob
tained by divid ing the input 
clock by 16 and by further count
ing down by the programmed 
12-bit tone period value. Each 
12-bit value is obtained by com
bining the relative coarse & fine 
tune registers, with coarse the 
most significant. Note that the 
12-bit value is a period value
the higher the registers, the 
lower the resultant tone fre
quency. 

Noise Generator Control 

The f requency of the noise 
generator is determined as fol

lows: 

where IN is the desired noise fre
quency; fcLOCK is the input clock 
frequency; and NP10 is the deci
mal equivalent of the noise gen
erator register. 

Mixer Control-110 Enable 

Register 7 controls the three 
noise/tone mixers and the two 
general purpose 1/0 ports. Table 
1 shows how these are enabled. 
Disabling noise and tone does 
not turn off a channel-only the 
ampl itude control register does 
that. 

Amplitude Control 

The amplitude of each of the 
three channels is controlled by 
RS, R9, & R10 and shown in Ta
ble 1. If M =0, then the fixed am
pl itude is determined by 03-DO 
(0 to 15). If M =1, the amplitude 
is determined by the envelope 

10 OUT 127,0 'Select RO 
20 OUT 126,125 'Set Chan A tone period to 1 ms (a kHz) 
30 OUT 127,7 'Select R7 
40 OUT 126,62 'Enable tone only on Chan A only 
50 OUT 127,S 'Select RS 
60 OUT 126,15 'Set max amplitude on Chan A 
70 GOTO 70 'Keeps tone output going 

Program Listing 1. PSG test routine 

10 OUT 127,6 'Select R6 
20 OUT 126,15 'Set noise period lo mid·value 
30 OUT 127,7 'Select R7 
40 OUT 126,7 'Enable noise only on Chan A, B, C 
50 OUT 127,S 'Select RS 
60 OUT 126,16 'Select fu ll·amplitude via envelope 
70 OUT 127,9 'generator on A, B, C 
80 OUT 126,16 
90 OUT 127,10 

100 OUT 126,16 
110 OUT 127,12 'Select R12 
120 OUT 126,16 'Set envelope period to 0.586 s 
130 OUT 127,13 'Select R13 
140 OUT 126,0 'Select envelope decay for one cycle 
150 END 

Program Listing 2. Gunshot Sound Effect 

..- Reader Service- see page 242 

Find the best price you con in this magazine on a box o f 10, Varbptlm 5 y, inch 
Floppies ond subtract $.50; THA T'S OUR PRICE- We include the shipping (plooso 
f igure the competi tor 's shipping and handling charges in your computation). • 
Compare our pr ices on other equipmen t ; if w e'r e not the least expensive, give us 
o coll. If you don't see it . give us o coll . WE HAVE LOTS OF STUFF I I 

THIS MONTHS SPECI ALS 

SPECIAL #1 
If you purchase the HTRS·80 DISK 
AND O THER M YSTERIES" Book for 
the regular price of .. .... . .. $22.50 
you con buy 10 VERBATIM DISKET· 
TES AND a plast ic lib rary case 
for .... . .. .. ... . ... .. . .. .. $22.00 

TOTAL $44.50 

SPECIAL #3 
I f you p u rc has e AP PARAT 
N EWOOS/ 80 for the regu lar price 
of ..... ............ ...... $149.00 
w e w ill g ive you a box of VERBA TIM 
DISKETTES A ND o plastic l ibrary 
case . . . . . . . . .. . . . . . , ... . ... . FREE 

TOTAL $149.00 

91ank Dlaltett•• 
Verba tim S'I." 
Verba tim 8" 
Verbat im 8" Doub le Density 

Aldo 
Percom Separa tor 
Fl ippy Ki t 
16K Rom Kit (200ns) 
Hord Hole Tool 

refills (50) 
Plastic Storage Box 8 .. 
Plastic Storage Box 5 'h .. 
Plast ic Diskette Sheets (10) 

Software 
We have lots! ! 

Hardware 
SOROC 10 120 

CENTRONIX 737 

ANADEX DP·8000 


SPECIAL #2 
If yo.u purcha se AP PARAT 
NEWDOS+ for the regular price 
of ......... ............ .. . $99.95 
you con buy 10 VERBA TIM DISKET· 
TES AND 0 plastic library case 
for .... . .. .. ..... . .......... 5.00 

TO TAL $104.95 

SPECIAL #4 
If you purchase the MICROSOFT 
BASIC COMPILER for the REDUCED 
PRICE of. .. .... .. .. . . . . . .. $190.00 
we w il l give you o box of VERBATIM 
DISKETTES A ND o plastic l ibrory 
case . . ... . .. . . . .. .. . , . .. . . . FREE 

TO TAL 190.00 

PRICE LIST 

Fr.. ahlpplng for ordera OYC'f' 120 .00. 

$26.50 PAPER TIGER w grophics 939.00 
30.00 LOTS M ORE PRINTERS IN 
44 .00 STOCK CALL 

LEEDEX VIDEO 100 12" 124.95 
27.00 SHUGA RT SA 400 (35 
11.95 t rack same as Tandy) 349.00 
49.00 M PI B·51 (40 track ) 359.00 
4.00 PERTEC (40 trock ) 359.00 
9.95 SuppII 
3.00 9% .. x: 11 " Paper 20.sot 
2.50 11 .. x U"' Poper 32.B5t 
6.95 Lalte li,Prlnt Wh-lo,Rl lt

lton• CALL 
CALL SlND FOR fRll CATALOG 

tAdd shipping for paper only. 
775.00 •OFFER good os supply losts. 

CA LL 
855.00 

4636 Park Granada ==· 
Calabasas, Callfornla 
91302(213) 883-8594 

All drives are brand new and include chassis and power supply., 
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pattern as defined by the enve lope counter after each cy· 
cle.lope generator. 10 OUT 127,7 'Select R7 register

ATIACK When a 1, envelope counter 
20 OUT 126,62 'Tone on A only

counts up. When a 0, enve
30 OUT 127,8 'Select RS Envelope Generat9r Control lope counter counts down. 
40 OUT 126,15 'Max amp on A

CONTINUE When a 1, the cycle patternThe envelope period control is 50 OUT 127,0 'Select RO for tone period
w ill be defined by hold bit 

60 A$ = INKEY$ 'Get t he keyboard inputdetermined by R10 & R11 , with 
70 IF A$= "A" THEN GOTO 200 'Test for whichApplicationsR10 being coarse and R1 1 being 80 IF A$= " S" THEN GOTO 300 'key was pressed 
90 IF A$= " D" THEN GOTO 400 'of the 8. 

100 IF A$= " F" THEN GOTO 500 
fine tune. The frequency is ob· The PSG can apply to music 
tained by dividing the input and sound generation. To try 110 IF A$="J" TH EN GOTO 600 
clock by 256 and then dividing it your hardware, you might want 120 IF A$= " K" THEN GOTO 700 

130 IF A$= " L" THEN GOTO 800 by the 16-bit period value. Note to use the program in Program 
140 IF A$ =" ; " THEN GOTO 900 

that here, too, the higher the reg- Listing 1 which outputs a con 150 GOTO 50 'Get another keyboard entry 
200 OUT 126,115 'The 11 A" was pressed so 
210 OUT 127,1 'output 46 Hz 
220 OUT 126,9 
230 GOT050 
300 OUT 126,185 'The "S" was pressed so''Disabling noise and tone does not 310 OUT 127,1 'o utput 92 Hz 
320 OUT 126,4 
330 GOT050 
400 OUT 126,129 'The " D" was pressed so 

turn off a channel- only the amplitude 
410 OUT 127,1 'output 174 Hz 
420 OUT 126,2 
430 GOTO 50 
500 OUT 126,68 'The "F" was pressed so 
510 OUT 127,1 'output 350 Hz 
520 OUT 126,1 
530 GOT050 

control register does that. 

ister value, the lower the resul stant 1000 Hertz tone. In all fol 
600 OUT 126,160 'The " J" was pressed sotant frequency. lowing examples, any PSG reg 610 OUT 127,1 'output 700 Hz 
620 OUT 126,0 
630 GOT050 

The shape/cycie control of ister unused should have a zero 
the envelope is provided by R13 written in, either by power-up or 

700 OUT 126,80 'The " K" was pressed so
as shown in Table 1. The defini software. 710 OUT 127,1 'output 1400 Hz 

720 OUT 126,0 
730 GOTO 50 

tion of each function follows: A gunshot can easily be done 
by using the noise generator 800 OUT 126,38 'The "L" was pressed soHOLD When a 1, limits the enve· 
tied to the decaying envelope 810 OUT 127,1 'output 3000 Hz 

820 OUT 126,0 
lope to one cycle. 

ALTERNATE When a 1, reverses t he enve· generator. This is shown in Pro
830 GOT050 
900 OUT 126,21 'The " ; " was pressed so 
910 OUT 127,1 'output 5000 Hz 
920 OUT 126,0 
930 GOT050 

10 OUT 127,0 'Select RO 

20 OUT 126,254 'Siren low frequency 
 Program Listing 5. Electronic Organ Simulator 
30 OUT 127,1 'Select R1 

40 OUT 126,0 'Set coarse freq. to zero 

50 OUT 127,7 'Select R7 

60 OUT 126,62 'Tone on A only 

70 OUT 127,S 'Select RS gram Listing 2. f requencies sequentially pro
80 OUT 126,15 'Max amp on A 
90 FOR I = 1 TO 175 : NEXT 'Wait 350 ms The European siren sound ef duced. Program Listing 3 lists 

100 OUT 127,0 'Select RO fect demonstrates two distinct the software for this. 
110 OUT 126,6 'H igher frequency 
120 OUT 127,1 'Select R1 
130 OUT 126,1 'Set coarse freq. to one 

140 FOR I = 1 TO 175: NEXT 'Walt 350 ms 

150 GOTO 10 
 10 OUT 127 , 6 ' l·IOLF WHISTLE SET R6 

20 OUT 126 ,1 ' MINIMUM NOISE 
30 OUT 127 , 7 ' TONE ON A, NOISE ON BProgram Listing 3. European Siren 40 OUT 126 ' 46 
50 OUT 127 , 8 ' MAX AMP ON A 
60 OUT 126 ' 15 
70 OUT 127' 9 
80 OUT 126, 9 
85 OUT 127,0 
90 FOR I=64 TO 48 STEP - 1 
95 FOR X=l TO 6 : NEXT10 FOR N = 1TO5 'Star Trek Red Alert 100 OUT 126 , I 

20 OUT 127,7 'Select R7 110 NEXT 
30 OUT 126,62 'Tone on A only 120 FOR I=l TO 75 : NEXT ' WAIT 150 MS 
40 OUT 127,8 'Select RS 130 FOR I=64 TO 48 STEP -1 
50 OUT 126,15 'Max amp on A 140 OUT 126,I 

60 OUT 127,0 'Select A for tone period 
 142 FOR X= 1 TO 12 : NEXT 

145 NEXT70 FOR RO= 250 TO 150 STEP -2 'Freq. loop 
150 FOR I=48 TO 10480 FOR I= 1 TO 2 : NEXT '4 ms delay 160 OUT 126,I

90 OUT 126,RO 17 0 FOR X=l TO 6 : NEXT 

100 NEXT RO 
 180 NEXT 
110 OUT 127,S 'Shut it down 190 OUT 127 , 8 'SHUT I T DOl'/N 

120 OUT 126,0 
 200 OUT 126 , 0 

210 OUT 127,9 
220 OUT 126 , 0 

130 FOR 1= 1TO100: NEXT '200 ms delay 
140 NEXTN 230 FOR I= l TO 1500: NEXT
150 END 240 GOTO 10 

Program Listing 4. Star Trek Red Alert Program Listing 6. GI Chip Demonstration 
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'Ibe 	 S1.000 

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. 


Also works with Exa Features: 
tron's Stringy 11oppy.

• 	300 Baud Serial for fast loading of pro 
• 14.9 charac te rs per second grams. (Has RS232 

printout built in stringy)
• Relia ble heavy duty Selectric 


m echanism 
 HOWTOORDER Desk and table top models also available. 
• 	RS-232C Inte rface DATA-TRANS1000 
• Doc umenta tion included 1. We accept Visa, Master . For orders and information 
• 	60 day warranty-parts and Charge. Make cashiers checks or 

labor 	 DATA-TRANSpersonal check payable to: 
•	 High quality Selectric print

..-2742154 O'Toole St. 
ing Off-line u se as typewriter DATA-TRANS 

UnitE•	 Optional tractor feed 2. All orders are shipped 

available F.O.B. Sanjose, CA Sanjose, CA 95131 


• 15 inch carriage width 3 . Deliveries are immediate Phone: (408) 263·9246 

-SUPER·UTILITY 
© 1980 by Kim Watt of 
Breeze Computing 

P.O. Box 1013 • Berkley, Michigan 48072 
SUPER-UTILITY was written by BREEZE COMPUTING and is the MOST POWERFUL utility 

program o f its kind on the market. This program contains over- FOUR DOZEN MAJOR UTILITIES
that allow you to solve problems in SECONDS that used to take HOURS of tedious work. 

For the first time. the NOVICE PROGRAMMER is able to perform a wide range of functions that up 
to now. only a PRO could handle. This 24K MACHINE LANGUAGE. stand alone program comes 
with over 30 pages of instructio ns that have been written in LAYMAN TERMS and also contains step 
by step instructions o n how to use each utility. 

SUPER- UTILITY contains seven (7) main menus o f utilities and each me nu has several different 
functions that are available for your use in various programming or disk repair problems that may 
arise. The following list will give you an idea of SOME of the power that this fantastic program 
contains. 

Display disk sectors Z1o:1 ro unused directory l!ntnt>s Repair GAT table 
Display file !Wctors Zero unused granules Repair HIT table 
Display main memory Re move all system files C'\utomatically Repair BOOT 
Compare <l1Sk secto rs Kill files by category(CMD/ BAS/TXT / ECn Read protect directory track 
Copy disk sectors Change name. date. passv.10rd. auto command Recover killed files 
Vcnfy disk sectors Change file parame ters Complete direc tory c heck 
Zero d isk sectors Remove passwords from all files Move memory 
String searc h (ASCII or NUMBERS) Format disks (I to 96 trac k) Exchange memory 
Sector search Format without erasing existing data Co mpare memory 
Modlfydatain(HEX,ASCll, DECIMAL Add trac ks to existing disk Zero memory 

o r BINARY) Custo m formal any way you want Test m e m ory 
All screen d1spla~·s in HEX AND ASCII Read address marks on disk lmput byte from port 
Dual cursors Reads " Protected Disks" Output byt~ to port 
Over 25 data modification comm ands Copv disks with format Write memory to disk 
Kill individual files Copy disks witho ut formamng Read memory from disk 
Kill hies from a list Copy " Protected" Disks Read a full track from disk 
Full d isk d irectory (active and non· Copy " Protected" Tapes ~ 

active files) Automat ic disk repair 

Examine sector allocat1ons 


Dealer inquiries invited. To purchase your copy of SUPER-UTILITY, send $49.95 (check o r money 
order. Michigan Residents add 4% sales tax) and $2.50 Shipping and Handling to: 

BREEZE COMPUTING ..-1s 
P.O. Box 1013 •Berkley, Michigan 48072 
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SOUND IDEA 

AS FEATURED IN eou.s. NOV/ DEC ISSUE 

THE END OF THE 

SILENT SCREEN FOREVER 


GENERATE SOUNDS RANGING FROM THE OLD WEST, EXPLOSIONS , 

WHISTLES, BELLS , LASERS, AND INTO TH~ OUTER LIMITS OF SPACE . 


THREE INDEPENDENTLY PROGRAMMABLE CHANNELS OF TONE 
AND / OR NOISE ALLOW YOUR IMAGINATION TO CREATE ANY 
SOUND EFFECT YOU CAN DREAM UP OR EVEN BECOME A THREE 
PART HARMONY COMPOSER WITHOUT SPECIAL SOFTWARE. 

PLUGS INTO ANY LEVEL 11 KEYBOARD OR EXPANSION BOX. 

DRIVES ANY AMPLIFIER OR EARPHONES . AN EXTERNAL 
+ 5 VOLT POWER JACK IS PROVIDED SINCE SOME 
COMPUTERS MAY NOT BE EQUIPPED TO POWER THE 
SOUND IDEA . 

100 % SATISFACTION GUARANTEED 

Send Ch eck or Money Orde r To: 
COMPLETE KIT $ 72 LANTZ and YOUNGREN ENT. 

P. 0 . BOX 1283 
ASMll. and TESTED $ 99 

CANOGA PARK , CA. 91304 

,,.. 120 
CALIFORNIA RES. AUD 6% SALES TAX 

779 UPPER CASE/lower case 
"Conversion Kit I" 

Expand the capabilities of your 779 line printer to 
include word processing!! Available to all centronics 
779 and TRS 80 Printer I owners is the option of lower 
case and changing slash ozero to standard o. No etch 
cuts or soldering needed. Installs in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $125.00 
UPPER/ LOWER CASE NOW AVAILABLE FOR THE FOLLOWING 
CENTRONICS PRINTERS: 
101AL, 102BL, 306, SCXl, 501, 503, 7CXl, 701, 702, 703, 780, 781. 

Motor Control "CONVERSION KIT .... 
FOR ALL CENTRONICS 779 & TRS 80 PRINTER I LINE PRINTERSll 

Our "Conversion Kit II" Motor Controller gives your 779 
the ability to turn the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 and TRS 80 line 
printer motor! No soldering, softWare or hardware 
changes needed. Installs easily. Price $95.00 
SAVE! Buy Service Technologies "Conversion Kit I" 
and "Conversion Kit II" together for the single price 
of $199.00 
To order, please send check or money order in the 

0 
proper amount to: . r q- j,

Uervice Jec/,nok9ie8, nc. 

@ 
32 Nightingale Rd. 

"" 297Nashua, N.H. 03062 

!603) 883-5369 
Visa and Master Charge accepted (please include signature, 
expiration date and phone numben. 
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The famous Star Trek red alert the TRS-80 keep track of your in
is a variation of the siren and the put pattern, you can record and 
software is in Program Listing 4. playback the music. 

To generate music, the pro
I hope that this article has 

gram in Program Listing 5 out
given you some insight into the 

puts a frequency corresponding 
PSG and how to easily connect 

to a key closure. By playing 
it to your TRS-80. One idea 

around with this effect and us
would be to write some assem

ing more than just eight keys as 
bly language programs for con

I did, you can play your own 
trol. Adding sound is really easy 

music. By expanding this pro
and it opens up a new field of ap

gram (and with some musical 
plications.

knowledge, which I lack), you 
can get your TRS-80 to simulate The PSG is available postpaid 
an electronic organ. By having from the author.• 

l FOR R~0 TO 15 
2 OUT 127 , R 
3 OUT 126 , 0 
4 NEXT 
10 OUT 127 ,6 ' GUNSHOT @ R6 SET NOISE PERIOD 
20 OUT 126,15 ' NOISE PERIOD l\T MID- VALUE 
30 OUT 127,7 ' ADDRESS R7 FOR NO I SE ENABLE 
4 0 OUT 126,7 ' NOISE ENABLE ON CHl\N A, B, & C 
50 OUT 127, 8 ' l\DDRESS RS 
60 OUT 126,1 6 ' LET AMLPITUD E BE CONTROLLED 
70 OUT 127, 9 ' BY THE ENVELOPE GENERATOR 
80 OUT 126 ,1 6 
90 OUT 127, 10 
100 OUT 126, 16 
110 OUT 127, 12 ' SET ENVELOPE PERIOD TO 
1 20 OUT 126,16 ' . 58 6 SECONDS 
130 OUT 127 , 13 'SELECT ENVELOPE DECl\Y 
140 OUT 1 26 , 0 ' FOR ONE CYCLE ONLY 
150 FOR I =l TO 1000 NEXT 'WAIT BEFORE GOING TO NEXT 

EFFECT 
2 00 FOR R=0 TO 15 
210 OUT 1 27 , R 
220 OUT 126 , 0 ' SET l\LL REGISTERS TO 0 
230 NEXT 
2 40 OUT 127 , 7 ' EXPLOSION SOUND EFFECT 
250 OUT 126 , 7 'ENl\BLE NOISE ONLY ON CHAN A, B,C 
260 OUT 127, 8 'SELECT FULL AMPLITUDE RANGE 
270 OUT 126 ,16 ' UNDER CONTROL OF ENVELOPE GENER 

ATOR 
280 OUT 1 27 , 9 
290 OUT 126 , 16 
300 OUT 1 27 , 10 
310 OUT 126 , 16 
320 OUT 1 27 , 1 2 'SET ENVELOPE PERIOD 
330 OUT 1 26 , 56 ' TO 2.05 SECONDS 
3 40 OUT 127 , 13 ' SELECT ENVELOPE DECAY 
350 OUT 126, 0 ' FOR ONE CYCLE ONLY 
360 FOR I=ll TO 1000: NEXT ' WAIT A BIT INBETWEEN 
1000 FOR N=l TO 5 ' STAR TREK RED l\LERT 
1005 OUT 127 , 7 
1010 OUT 126 , 62 ' TONE ON l\ 
1020 OUT 127 , 8 
1030 OUT 126 , 15 ' MAX l\MP 
1040 OUT 127, 0 
105 0 FOR R0 =25 0 TO 150 STEP -2 
1055 FOR I=l TO 2 : NEXT 
1060 OUT 126, R0 ' FREQ SWEEP 
1 07 0 NEXT 
1 08 0 OUT 127, 8 
1090 OUT 126,0 ' SHUT IT OFF 
1095 NEXT N 
1100 FOR I=lTO 500 : NEXT 
1200 FOR N=l TO 5 ' S I REN 
1 20 5 OUT 127 , 0 
1210 OUT 126 , 25 4 ' SET CHAN A TONE PERIOD TO 2 .27 MS 
1220 OUT 127,1 

1230 OUT 126,0 

1240 OUT 127,7 

1 25 0 OUT 126,6 2 ' ENABLE TONE ONLY ON Cl!AN l\ 

1 260 OUT 127 , 8 

1 27 0 OUT 1 26 , 15 ' SET Ml\X l\MP ON CHAN l\ 

1280 FOR I=l TO 175 : NEXT ' Wl\IT l\BOUT 350 MS 

1290 OUT 127 , 0 

1300 OUT 126 , 86 'SET TONE ON CHAN A TO 5 . 34 6 MS 

1310 OUT 127, 1 

1320 OUT 126 , 1 

1 330 FOR I=l TO 17 5 : NEXT ' WAIT ABOUT 350 MS 

1332 OUT 127 , 8 ' SHUT IT OFF 

1333 OUT 126 ,0 

1334 NEXT N 

13 35 FOR I=l TO 500 : NEXT 

1340 GOTO 1 DON ' T STOP UNTIL BREAK IS PRESSE D 


Program Listing 7. Sound-effects Program Demonstration 



Pe11sadyi1e 

Bringing Word Processing Power 


to the People 

Performance. At a price you can afford. The 
basis on which our company has built a 
reputation that spans hundreds of software 
sales in seven countries. · 

• Pensa-write 2 - A new generation word 
processing system that's flexible, versatile, 
lightning quick, and includes system fea
tures unparalleled. 
- In memory capacity of 19,199 characters 
in a 32K machine. 
- full editing capabilities including; global 
search and replace, fully controlled trans
parent cursor, insert and delete functions, 
keyword searches, non-printing com
ments, forward and backward scrolling, 
complete word wrap-around and much 
more ... 
- user orientation features included on sc
reen such as time and date, program loca
tion, current free memory space, words in 
memory, and the amount of free disk space. 
- directories for all drives available on 
screen without exit to DOS. 

- sophisticated program structure that 
will allow the addition of program modules 
that will enhance the editor, your initial 
purchase will include editor and general 
purpose printing program. Enhancement 
modules will include mailing list, basic fil e 
editor, report printer, letter printer and 
others, and will have prices ranging from 

4441 WEST FIRST AVE. VANCOUVER, B.C., V6R 4H9 

$39.95 to $79.95. You may also write your 
own programs which you may integrate 
with the processor. Up to 20 commands 
may be specified. 
But there's more. Pensadyne computer ser
vices believes that after sales service is vital 
to the full implementation and support of 
our programs. Should a problem arise with 
one of our programs, we have a 24 hour 
service department where you can call and 
get your questions answered. We guarantee 
it. In writing. We want you to like what we 
do for you, because if you do, then you'll 
come back again in the future. The price of 
the Pensa-write 2 word processing system. 
Just $79.95. 
Pensadyne. Giving you the power to think. 

COMPUTER SERVICES 

604-224-3107 v207 

A sophist i cated Editor & 
Assemble r sett i ng the standa r d 
for the '80 Model & Model 
I I I. All EDAS commands and 
SOURCE text can be entered in 
e ither upper case or lowe r 
case. Direct assembly form 
memory or disk by means of >'<GET 
assembler directives. This 
gives text buffer capacity 
equal to your drive 
configuration! 30,000 bytes of 
symbo l table. 
Direct as s embly to disk or 
memory for faste r debugging 
operat ions! DOS "system" 
command functions KILL, DIR, 
FREE, a nd LIST are available 
f rom with i n the environment of 
EDAS. 
The Edi tor, with renumber, 
maintains command syntax 
identical to the BASIC editor. 
Global change permits you to 
alte r a string throughout a 
designated range of I i nes whil e 
block move relocates I ines of 
text. 
EDAS is priced at $79 plus $3 
S&H. A 72 - page manua l included. 

m1ul ii I 
Now you can append two o r more 
CMD files and/o r SYSTEM tapes. 
Perform transfer to & from 
disk/tape of SYSTEM/CMD modules 
with offset capab iliti es . Read 
VTOS ISAM over lays. More! $20 

>><< 
sfl ri u u s s u i i UJ ~ r fl (i rn) 

VTOS 4.0, the system you have been waiting fo r 
is here. No ad could adequately desc ri be the 
capabi I i ties inherent in VTOS . HISOSYS provides 
full technical support fo r this sys tem. You owe 
it to you r self to explore VTOS 4.0. Ava i lable 
for $125 with the Reference Manual or $99 
without . Call o r write fo r a ll the detai Is. 

lJTIJS [J.(] 


[Jsrnlllr 
Comp lement you r assembly language tools with 
this Z80 disassembler wh i ch produces s creen , 
pr in ter, ca ssette, or di s k fi le output . A two 
pass process provides SYMBOLS for 16- b it ad
dress and 8- b i t relative references. EQUates & 
ORG are gene ra ted . Read SYSTEM programs & dis
p lay load address range . $20 (DSMBLR I for non
disk use is $ 15) 

• . &j 
v221 

MI SOSYS - Dept Kl VISA 
5904 Edgeh i 11 Drive 


Alexandria, Virginia 22303 

703 - 960- 2998 Hi croNET 70 140,3 10 


Dealer Inqui ri es Invited 


Turn your Editor Assembler i nto 
a disk package. This 32K pa t ch 
modifies EDTAS H for DOS oper 
ation. Features? Add ful 1 d i sk 
1/0, block move , global change, 
printer pagination with op
tional prompting , sorted s ymbol 
table , print memory uti l iza
tion , correct DEFM expansion, 
protect memory, and recover 
after BOOT . From within the 
EDTASM you wi l 1 have ~IR , KILL, 
& FREE. Upgrade you r ED TASM 
today ! Version fo r EDTASM+ 
com i ng soon . $2D. 

Tl1E IJJj'Jf~ 
THE B00K must be a part of you r 
Z-80 language tools . Volume 
give s you access to al I math 
ope ra t ions in your Leve l 11 ROH 
i ncluding ASC II-Bi nary conver
sions. Inc l uded is a symbo l 
table of the entire mach i ne 
not i ng over 500 addresses. 
Volume 11 tel I s you everything 
you wanted to know about the 
Level 11 1/0 printer , key 
board , video, and cassette 
rout ines are ful l y explained . 
Each vol ume has a fu l ly-com
mented 1 isting of al I the rou
tines discussed. THE B00Ks wil l 
save you hour s of as semble r 
program development t ime . Don't 
sta rt pr og ramming without THE 
B00Ks. Each volume is pri ced at 
$14.95 + $1.50 S&H or buy both 
for $24.95. 
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UTILITY 

A Disk BASIC to Level II conversion utility. 

The DB to Lii Converter 


Bryan Mumford 
Box 435 
Summer/and, CA 93067 

0 ne of the things computers 
do best is make a little time 

seem like forever. A 60-second 
wait for CLOADing seems intol· 
erable. So, you get disks. But 
you quickly become aware of 
the fact that Disk BASIC is dif· 
ferent from Level II BASIC. 

Many Level II programs will 
no longer run in a disk system. 

In most cases, you would 
want to upgrade those pro
grams to make them more flexi
ble (you did, after all, spend a 
substantial chunk of money on 
those disk drives and interface). 
But there are some programs 
you might not want to bother 
with. Or you may not know 
enough to modify them. If you 
are in the business of writing 
software for Level II BASIC but 
have a disk system yourself, 
what a convenience it would be 
to quickly load your programs 
into Level II from disk as they 
develop for testing. As it turns 
out, it is possible to do so, and 
the source listing in Program 
Listing 1 will do just that. 

Reconfiguration 

It seems that the only way 

Level II has of loading data is 
from tape. Well, not quite. We 
can also sneak programs In with 
machine code. Since the way 
programs are stored (in RAM) in 
Level II and the way they are 
stored in Disk BASIC is the 
same, It seems like a simple 
enough project to move a mem
ory image of the program in Disk 
BASIC down to the locations 
that a Level II program normally 
occupies, and run it. 

The only problem is that the 
system needs to be re-config
ured for Level II. In addition, the 
program would over-write the 
disk operating system and 
crash the computer. Finally, 
while the format of BASIC text in 
RAM is the same in both lan
guages, each line contains a 
pointer to the beginning of the 
next line, and to simply move a 
program from one area to anoth· 
er means that the program 
would immediately direct itself 
back to its original location. 

It becomes apparent that this 
simple idea may not be so easy 
to implement. A program such 
as this reveals a lot of useful in
formation about how the TRS-80 
handles BASIC, however, and it 
might be instructive to examine 
how such a trick can be pulled 
off. 

There are two useful pointers 
in RAM for deal ing with BASIC 
text. One, at 40A4H, gives us the 
start address of any resident 
BASIC program. The other, at 
40F9H, gives the end address of 
the BASIC text. By subtracting 

these, we can find the length of 
the program. If we want to be 
able to use this program on a 
32K machine, the BASIC pro
gram text must be longer than 
about 3COOH bytes. We can 
easily test for this condition by 
comparing the program length 
with 3COOH, and the CALL to 
ROM address OA39H in line 430 
does just th.at. If it turns out to 
be too long, we can jump to the 
ABORT routine at line 790 which 
will display an appropriate mes
sage and exit to DOS. 

It is now necessary to modify 
the BASIC text so that it will run 
once it is moved down to Level 
I I. Each line of a BASIC program 
begins with a two-byte pointer 
to the location of the next pro
gram line. These bytes are fol
lowed by a two-byte representa
tion of the current line number. 
After this comes the actual text 
of the program line, in com
pressed format. That is, most 
words are compressed into a 
single-byte token which repre
sents the particular function. 
This is followed by a single byte 
of zero, which signifies the end 
of the line. The BASIC interpre
ter knows when it has read the 

xx (least significant byte) 

XX (most significant byte) 

XX (least significant byte) 


XX (most significant byte) 

xx xx xx xx " 

00 


last line of text by storing zeros 
as the next line pointer. To make 
this more intelligible, see Table 1. 

Before we can move the text 
down to the Level II area, we 
need to redefine the first two 
bytes to point to the next line 

where it will be after we move it. 
This can be accomplished by 
knowing how far we will need to 
move it, which is the distance 
from where Disk BASIC starts to 
42E9H, where Level II BASIC 
starts. Program lines 460 to 500 
calculate this displacement and 
store it at location DIFF. We 
then load HL with the address of 
the first line of text and call the 
subroutine at line 910. 

This routine is a little confus
ing, since it uses self-modifying 
coda But the idea is th~ we 
subtract the previously calcu lat
ed offset from each line pointer 
until we get to a line pointer of 
0000, which signifies the end of 
program text. 

We now have the whole pro
gram text modified to run in a 
Level II machine. It is still sitting 
where Disk BASIC put it, how
ever, and that means the stack 
of a 16K machine will be right in 
the middle of it. Lines 550 to 610 

ADDRESS OF NEXT PROGRAM LINE 
(00 00 IF END OF TE>CT) 
LINE NUM0ER OF PRESENT PROGRAM 
LINE 

TEXT OF PROGRAM LINE 
SIGNIFIES END OF LINE 

Table 1 

200 • 80 Microcomputing, January 1981 



• • • • 
REDUCE PROGRAMMING11 	 11
EFFORT BY 50°/o 

- - IN FOUR SIMPLE STEPS - 
* Get & Put Records to Disk\ l I Draw the Data Entry Form on the 


VIDEO SCREEN 
 File by "KEY .. 

* Read File in Key 
Sequence Without Sorting 

111 Specify Checking for Each field 

Options: • AlphaType Check * Delete Records Without• LengltiCheel. • Nofield Cheel.1ng 
Recopying File• Num. Type Check • YIN Check 

* Add to Disk Files in Any131 Save Data Entry Control form 
Sequence

141DATAENTR Subroutines 1n * Variable Key Length FramApplication. COMPLETELY 
Control Data Entry. 1 to 50 Characters 

BUSINESS APPLICATION ADVANTAGES 

· Standard Auto. Operator Error Prompts 
 Imp. Disk Utilization 

Simplified Operator Training 
 Easier Prog. Development 

Improved Oper.Characteristics· Reduced Program Dev. Time Reduce or Eliminate Sorting
El1mmate Garba ge In/Out Problems Improved Performance 

DISTRIBUTED ON DISKETTE - - - INCLUDES: 
• Screen Prep. Utility • \SAM Subroutines 
• DATAENTR Subroutines • ISAM Utilities 
• Example Program • Documentation 
• Complete Documentation • Mail list Sample Appl ication 

$80.00 	 $90.00 
TRS-sor~ MODEL I & II SOFTWARE FROM: 

Johnson Associates -or- 24 Hour Order Line 
P.O. Box 1402M ,,..as ForBa,,-kCardSales 
Redding, CA 96001 (916) 22 1-0740 

- WRITE FOR FREE CATALOG · 

TRS-80" Registered Trademark of the TANDY CORP 


Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 

Dynatyper- the patented· ADI- I / 0 Pak is fast becoming the industry 
standard for typewri ter output. Why? Because: 
1. It 	takes 2 minutes to in itially install and 5 seconds to remove o r 

replace. 
2. You do not have to modify your typewriter. All factory warranti es 

and maintenance agreements on your typewriter wilt be honored . 
3. You can use it with al/ powered carr iage return typewri ters that 

have U.S. keyboard. Our Model I works wi th all non Selectrics and 
our Model ti works w ith Selectrics. Conversion between models 
takes 2 minutes and the kit (26 p lungers) is available for a nominal 
charge. 

4. You don't have to tug around a bulky printer w hen you travel. If 
there is a typewriter at your destination, you can install the l ight 
(3 lbs.) I /0 Pak in just 2 minut es. 

5. Same 	interface for TRS-80, Apple and GPIB. Centron ics and Pet 
compatible interfaces are ava il able in third quarter 1980. Elec tric 
penci l available. 

6. Del ivery : Stock to two weeks. Price: $499. for the complete system, 
FOB Rochester, Domestic. 

Over 1000 in ooeration today. VISA and MasterCard accepted. Call 
Ken Yani cky at 716-385-4336. or write Dept. M." . 

•,. ,.,, ,.,.,,. v468 ROCHES IER DATA 
3100 Monroe Avenue, Rochester , New York 14618 incorporated 

v Reader Service- see page 242 

HI-RESOLUTION 

GRAPHICS FOR TRS-80* 


E/ RAM Graphics is a unique hardware/software package. which will integrate high
speed, high resolution graphics into any Level II TRS-80 system. E/ RAM hardware is a 
ful ly plug-compatible box, which installs in minutes, and requires absolutely no 
modifications to the TRS-80 system. E/ RAM software 1s a compact, relocatable set of 
utilities which providesthe user with easily accessible graphics \unctions. For instance: 
the user pokes the end point coordinates of a line into certain locations, does a USR call. 
and an optimized dot-raster line is automatically drawn on the screen at very high speed 
(less than 10 mill i-seconds for a medium length line). 

E/RAM does not require the purchase of an additional monitorCRT. The high-resolution 
graphics video is syncronized with the TRS-80 video and appears on the screen wi th the 
normal TRS-80 display. Alphanumerics. TRS-80 graphics. and E/RAM high-resolution 
graphics may be displayed simultaneously or individually. 

E/RAM hardware contains its own 6144 byte video memory,which provides a true 256 x 
192 matrix of independent graphic elements. (E/ RAM is NOT a programmable character 
generator type graphics system. Character generator systems have serious limitations 
in full screen graphics applications.) 

E/RAM will operate with or without an expansion interface. and with any standard 
memory configuration (4k through 48k) . 

E/RAM is fast. "E/RAM" is an acronym for Extended Random Access Memory, a very 
short description of the Patent-Pending method of 1/0 employed by this device. which 
gives it memory-mapped speed without interfering with the memory space used by the 
TRS-80. 

The installation of E/RAM will not affect 
normal operation of the TRS-80. High 
resolution ON/OFF is under program or 
manual control (a switch is provided) An 
expansion card edge connector is provided 
so that other peripherals may be used on 
the TRS-80 bus. 

E/ RAM software package is compact (less than 1000 bytes). fast. easy to use. and very 
flexible. A relocating loader is provided. The user can delete unneeded routines if more 
memory space is required. Lines can be drawn as fas1 as13per second using BASIC USR 
calls, and as fast as 200 per second using assembly language programs. 

Routines usable through USR of BASIC. and of course an assembler CALL are: 

!NIT Sets up display 
_PLOT Plots a point 
READ Reads a point from the screen 
BLACK Sets drawi ng mode to black (off) 
WHITE Sets drawing mode to on 
CLEAR Clears the high-resolution graphics screen 
LINE Draws a line 

As an example, after the utili ties package is loaded and you desire to draw a line, the 
following sequence of BASIC instructions could be executed: 


U• USR(O) Return the communications area 

POKE U<l,XO Provide the beginning Xcoordinate 

POKE U+3.YO Provide the beginning Y coordinate 

POKE U+5.X1 Provide the ending X coordinate 

POKE U+7.Y1 Provide the ending Y coordinate 

V•USR(4) Draw the line (Current speed is 


INTRODUCING: 

E/RAM
• 

approximately 13 vectors/ second) 

The complete E/RAM package is available for only $349.95, and includes case, power 
supply, cables. software cassette. and complete documentation. 

To order. or for further details. write or call: 

v 432VERN STREET PRODUCTS 
114 West Taft 

We handle a full line Sapulpa, Oklahoma 74066 of Radio Shack products
Phone: (918) 224-5347 

Send $10.00 for a set of the manuals provided (applicable towards purchase) 
Dealer inquiries are invited. 
Terms: COD Welcome. check. money order, Master Charge, or Visa 

Delivery: Stock to 60 days . 

E/ RAM was designed, and is manufactured by KEYLINE CO MPU TER PRODUCTS, INC. 

13 East 6th Street. MIC 200, Tulsa. Oklahoma 74119. 


·rns-80 is a registered trademark of Radio Shack, a Tandy Corporation. 
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Searched far duplicates 

Sorted by Zip Codes 

Checked for validity 

Label printing program 

Includes 1,000+ stares 

Use again and again 

$200 I icensing fee 

Coll/ write far details 

Stop those mysterious reboots with ISllver·m 

THE 

QUIZ 

MOVIES 

-rEL.EVISION 
SPORTS 

NEVER EVER REPEATS 
GAMES 

HUNDREDS OF QUESTIONS 

S LEVELS - PERSONAL 
SCORE PEA GAME 

ENTERTAINS ANY AGE 

TRS-80-16K LEVEL II 
Acodomy Awords I Fomous Moviu ..• $ 9.95 
Emmy Awards I Famous TV Shows .••• $ 9.95 
Pro Football I Baseball Records .. . .. $9. 95 

ALL $19.95 

.,-304 

( QUARP PUB'S) 

P.O. BOX 7416 
OX NARD, CA. 93031 

,r 
Check our book pages for 

the latest books about 
microcomputers. _J 

Surplus TRS-80* 
RAM Memory Chips 

.------------•--..,and Quantily Pricing Ar•ailablf_. __• ------------. 

UU E TO CH ANGt:S IN PKOUULT 
STKUC f URl AMt; RICAN BUSINESS 
COMPlJfER5 IS mn:RING SEVERAi. 
THOUSAND 200 NANOSECOND RAM 
MEMORY CHIPS AT C LOSE-OUT 
PRICt:5. 

$38 
(per 16K set) 

AMERICAN BUSINF.SS COMPUTERS 
GUARANTEE:5 ALL MEMORY CHIPS 
TO BE BRAND NEW AND FREE FROM 
DE.-ECfS 1·0R 1110 DAYS. PRKE ($45) 

INCLUD E:5 8 CHIPS. QUAN'ITIY DI~ 
COUNTS AVAILABLE. 

AMERI CAN BUSINESS COMPUTERS .,..391 

•TM TANDY CORP. 

11 8 S. MILL ST. - PRYOR, OK 74361 - 9 18-825-4844 

@~~[@]~~~1 

Let Your TRS-80® 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book afler 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 YOURconvenience. 
Our unique package, " INTRODUCTION TO TRS-80® 
ASSEMBLY PROGRAMMING". will provide you with 
the following: 
• Ten 45-minute lessons on audio cassettes. 
• Adriver program lo 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·SO"' 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 . 
This course was developed and recorded by 

Joseph E. Willis and is based on the successful 
series of courses he has taught at Mela 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 
REMsoFT, Inc. 


571 E. 185 SI. 

Euclid . Ohio 44119 


(216)531-1338 


Include $1.50 tor shipping and handling. 
Ohio residents add 51/:r% sales tax . 

TRS-80® is a trademark of the Tandy Corp. 
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will move the whole text to a 
safe location above the 16K 
boundary. Before we load Level 
11 ; a short message will be dis· 
played reminding us of the prop
er procedure to get this monster 
to run. Lines 670 to 690 wait for 
the ENTER key to be pressed be· 
fore surrendering control to the 
Level II monitor. 

We could easily enough enter 
Level II by returning to DOS and 
typing BASIC2. But being pro
grammers, we are lazy, and we 
can get the computer to do this 
for us. The DOS command buf· 
fer starts at address 4318H. All 
commands, including BASIC2, 
are stored here, interpreted, and 
then executed. All we need to do 
is load this buffer with our com
mand, point the HL register at it, 
load A with B3H, and do a AST 
40D. This is accomplished in 
lines 710 to 770. At this point the 
screen will display MEMORY 
SIZE?, and you will enter Level II 
BASIC. 

Our program text is still 
stored in its relocated form in 
the top of memory, and the first 
thing we need to do is pull it 
down into Level II. This is most 
easily accomplished by jumping 
back into our program, which 
will block move the text down to 
where we need it. The entry 
point for this routine is at line 
number 1390, and I have been 
careful to arrange this to be lo
cated at an address that is easy 
to remember, namely 49000. 
Since we will need to enter this 
program once again later to 
restore the Level II program to 
Disk BASIC, this routine tests 
the address in the start of text 
pointer at 40A4H to see which 
way we want to move it. That 
way, we only need to remember 
the one address to perform both 
operations. 

Lines 1430 to 1480 move the 
text down into the Level II area. 
But we still need to tell Level II 
that it has arrived. 

You will remember that the 
start of a resident BASIC pro
gram is stored at memory loca· 
tion 40AFH. This location will al· 
ready contain the appropriate 
address, which is 42E9H. I'm 
sure you haven't forgotten that 
the end of a resident BASIC pro
gram is stored at location 
40F9H. Line 1500 loads this 

pointer with the value of DE left 
over from the block move in
struction. 

Before we run the program, 
we have one more detail to take 
care of. If we make any changes 
in the program while in Level II it 
would be nice to be able to store 
them on disk, so we may as well 
plan on a way to return to Disk 
Basic with our Level II program 
intact. One of the things Level II 
does is disable all Disk BASIC 
commands. Actually, it re-di
rects them to an error message 
display, and we can also re-di· 
rect them. Lines 1520 and 1530 
store a jump to our program in 
the address which is called 
when CMD is typed in Level II. 
This is the setup for our exit 
back to the disk system. When 
CMD" S" is typed, just as in Disk 
BASIC, we will return to DOS 
READY, with a little necessary 
housekeeping performed before 
we go. 

Level II is now able to accept 
this program. We could return to 
BASIC and type RUN, but the 
computer can do that for us. 
This is accomplished with the 
short routine in lines 1540 to 
1560. If you do not make any 
changes in the BASIC program 
you can return to DOS by just 
hitting the RESET button. If you 
need to store a modified Level II 
program on disk, however, we 
can do that too. Type CMD"S", 
which will transfer control to 
line 1580 of the program. 

We now need to relocate the 
program text to run in the Disk 
BASIC area, move it to a safe 
place, and return to DOS. The 
routine at line 910, which we 
previously used to subtract a 
displacement from each line 
pointer, can now be used to add 
the same diplacement. This is 
accomplished by replacing the 
SUBTRACT code in line 990 with 
the single byte ADD code and a 
NOP. This is what lines 1580 and 
1590 are for. We then call the 
routine and change all the line 
pointers. The length of the cur
rent program is then calculated 
and stored, and line 1710 moves 
it up to 8000H, which is an ade· 
quate temporary storage area. 
Finally, a jump to 0000 is per· 
formed, and the system re-boots 
to DOS READY. 

Continued to p. 206 

LOWEST PRICES 

COMPUTERS 

TEXAS COMPUTER SYSTEMS 
ftad1e /haek


Authorized Sales Center, OFFERS 

Model II 64K 
$3349 

Pocket Computer 
$199 

Model Ill 
4k LI $599.-Ui•tt<fact J 

Mod. Ill $2119 
32K 2 Disks 

Model Ill 
16K Liii $844 

Color Computer 
4K LI $322 

DAISY WHEEL II $1688 =:~J"=·M:~
sllo41<d C..troo1a poralltl 1otemc1. Fu" 

IS" wicfftl, llhs indMdul  on lri<tialt llld plotlft. T '""" llld $250 11tro. Tho fostlSI doisy 
wfleol Milalllo at tllis low Drico. 

EPSON Mx 80 $CALL lltttf quMity 101tri1 ~..it.r to tllo lino
• L" t $645 'rinte< IY and tllo C..treoi<s print.< but has toll 

· IS _,,. to11trol of 40, IO. " · ar IJ2 colu'"ns. 
IO cps bidiroctiooal printins, trade< flld, M,..ablo prio-.t. SJOO las tllan tllo ...,ISi coroptli· 
tM priota<. irs tllo best buy in 1 ltlta< quMity 10u11Htri•1 printer. Our prico ~ too low! to - · 

ANADEX 9500/9501 $1385:Er~,~~1:.~ 

lltt11 quMity multi stri•e 10ltri1, IO ar IJ2 
......... friction llld. 

ACCESSORIES-SOFTWARE 

MODEL II 

C,/ 111 The best ¥trsion of C,1111 available fOI' the 
Model 11. CurSO< addressing. software control of all 
ports. 590 on each driwt. auto density select. 
many. mony me<• 150 P•i • monuol. SllO (P&D 

SClll'SIT W0<d Proc""'"I System. Eiten"" com· 
ma r'ld se t allows global search and man~ other 

features not found on other systems Use w:th Dais~ 

Wheel and other printers. Excellent val ue SHl 

'rolilt II f iling System ollows •mm.O,.t• access 

and review of up lo 20.000 1ndrt ldual user defined 

rec0tds Can orrnt labels Of rePorts m any format 

$151. 

CieMt'al ltdfM allows up to 504 accounts with user 

defi ned account numbers. Up to l 1.420 entri es per 

month. Audit trai ls and reports generated Easy 

document and error recovery S17S. 

I-Illy h•ndles up to 3.000 fi n< items. 100 ven· 

d0<s with each •tem qu ont>ty up to 999.999 Sui· 

gested reorder report. sales tre nds and performance 

sm. 
SllAP II [ltend.0 Ba"c s.,.,.1onhoncemenl5 to 
TRSDOS BASIC mcludin1 powerlul .Oit.n1 com. 
mands and a variable cross reference tor debugg1ng 
procrams. $190. 

* No ta•es on oul·Of·State shipmen~ Te xas 1es Add 51> 

MODEL II 
HOST/TUii ollows lhe Model II to become con. 
trolled remotely by anothe' terminal °' Medel II 
S50 
S'1)()UI allows disk spoohng of punted outpu t Of 

m the normal mode. g1eatly enhances system's 
speed •nd perl0<mance m. 

YIST• Slloprt D" k Eipans1on System Uses the 

same dri¥t as the MOOel II console I Drift $949. 
1 011.. $1424,3 011.. $11'9. 

MODEL I AND Ill 
'EltCOll DOUkU •llows double don11ty on the 
Model I. Eosy 1mtillobon. comes w•th the DOO BLOOS 
operating system on disk. l50k on each duve $209. 
Ask about NfWOOS conversion fOf Double Density 

U'•~SION lllTUfllCE Cit Rom $24' 
NEWDQS.IO S 13' 

~EltCOll DIS«S SCAU 
We have all Rad io Shack comouters and acceSSCW· 
1es. and a numbt1 of other brand computer items 
Call us for your specll1c needs and get a cocr of our 
cata loc 

* All merchandise 1s new checked and guaranteed br manufacturer 
• Payment Money Order Cashie r's Check Cer11hed Cneck Personal Checks re<nwe 3 weeks lo clear 

VISA MASTERCHARGE-Add 3%
* Prices sub1ect to change at an~ time 
• Othvery of merchanch se •S sub1ec1 to ava1lab1ht)' 

TEXAS COMPUTER SYSTEMS "'
25 

An Author11ed llADIO SHACr Safes Center F701 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 
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~ ·- - · • - ~~J ZIP UP TO~.tft.88idtt~·
"!)...,...-~ Jl~:...:..:..: · - ' 

~- -~~- , ~# 
,, .,..,. 7SPEEDSI 

"(.... 
RUN YOUR TRS-80 RELIABLY UP TO 2.25 TIMES FASTER (4MHZ) BY PUA· 
CHASING FROM THE ONLY MANUFACTURER OF SPEEDUP UNITS TO RE· 
CEIVE WIDE-SPREAD NATIONAL ACCLAIM FOR ITS PRODUCT. HERE'S A 
FEW EXAMPLES OF COMMENTS ON OUR ORIGINAL BOARD: '' . .. elegant 
device . . . does what it claims." , Kilobaud MICROCOMPUTING, Oct 80 • 
(Bill Archbold 's Speedup Board and Video I arej "some great things", 
INTERFACE AGE, Jan 80 • '' . . . a worthwhile modification for the TRS-80,' ' 
111}.US Journal, Sept/Oct 79 • '' . .. beautifully assembled ... ' ', CIE TRS-80 
Bulletin, May 79. Our NEW unit has many added features • run programs 
50% slower than normal, normal, and 50%, 70% , 90% , 100% , or 125% 
faster (a 50% minimum increase is guaranteed, 90 to 100% typical, with 
no additional hardware • shows changes required to the TRS-80 to insure 
reliable operation up to 4mhz • software control with manual override 
option • compensates for slow memory • power LEO changes color to 
indicate operating speed • supports speeds lar in excess of 4mhz should 
they prove practical in the future . 

ASSEMBLED & TESTED $37 .50 

VIDEO I. An electronic addition that provides black characters and graphics 
on an all white screen for a much easier to read presentation - gives none 
of the glare associated with plastic screen add-ons. Software controllable. 
For use with TRS-80 monitors only . 

ASSEMBLED $23.95 
Calif. residents add 6% tax. Foreign orders add 10%. 

ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova, CA 95670 

(916) 635-5408 
Dealer inQuiries invited -VISA• 

PURE FIG 

GOODNESS! 


Now you can use Fo rth on your TRS-80 Model I with 
161< and a single disk. This is a stand-alone version 
of the widely accepted Forth Interest Group Model 
1. I with the standard Forth editor. Extensions in
c lude di sk format/backup, upper and lower case. 
output t o parallel or RS-232 printers. and an 8080 
assembler/disassembler. Documentation includes 
an intro d uc ti on, glossary, and every single line of 
the system . includ ing di sk drivers and boot up 
code. all written in Forth! 

TRS-80 fig-FORTH for 
$49.95 Add2.50forshipping. 

Ca . res . add 6% for tax. 

Order from : 

NllUTILUf 
---- -------· 
.I • I. ••••1v 55 

P.O. Box I 098, Santa Cruz Ca . 9 5061 
TRS-80 is a trademark of Tandy Corp. 

SPECTACULAR 

Offers t•·f' ·BASF " FLEXYDISK" 51(4" or 8"* 

Disket1es ......101 $24 . r· ~ Superior quality 51!." or 8" Vinyl · \. • . · 
data storage medium, Storage Pages 10/ $5 . . . ;
certified and 
guaranteed 1 OCllb 

Write for quantity discounts , ~~ .error free. 
'Single sided I Single Density 

C-10 CassetteSFD CASSEITES 
Sonic Weld" Super Ferro Dynamic" Housing . . . .. . 10/ $ 7

Using the f inest 
Agfa PE 61 1 tape Add 1()(: pl""""""""5 ICr8W"°"'"'II 

Cassette All>Lm 
Page ........... $1.89
in a professional 

quality housing. 
Write for uantit discounts 

LIBRARY CASE 
3-ring binder album, Library 3-ring binder $6.50 
Protects your valuable 
programs on disks or 51/4'mini Kas-sette/10 $2.49 
cassettes. Fully 8" Kas-sette I 10 $2.99enclosed and 
protected on al l s ides 
similar to Ka s-sette 
storage box. Write for quantity d iscounts 

DISKETIE DRIVE 5 1/c" or 8" KIT 
head cleaning kits 
prevent head INTRODUCTORY 
crashes and insure PRICEefficient error-
free operat ion. $19.50 LS

~1 

HARDHOLE 8 " applicator . . . . . . . . . . $4.00 
reinforcing ring of 5 1;4 " applicator .. . . . . . .. . $3.00 
t~~~hdf::~!afrg;:tects 8 " '.'.'ylar hardholes (501 . S8.00 
~amage . 5 '/• mylar hardholes (501 SS.00 

v273 
VISA• MASTI:ROJARGE •MONEY ORDERS

PRODUCTS CERTIAED OiECK • FOR PERSONAL CHECKS
631 "~"SL AJJ..CYW 2 WEEKS• C.0.D. REQUIRES A 10%
San Diego, DEPOSIT• CAL RES. ADO 6% SALES TAXABMCA 92101 MIN. S2 SHIPPING & HANDLING • M INIMUM 
(714) 235-6602 ORDER 510 • SATISFACTION GUARANTEED 

OR RJU. RERJND. 

is HRAD COPY 
STDARUE 

a problem? 

The yea r 's half over and your copies 

of 80 Microcomputing are stil l lying 

around in messy piles or worse' 

St ra ighten out the situat ion wi th 80 
Microcompvting Library Shel f Boxes 

sturdy, corruga t ed, whi t e, dirt-re
sistant boxes wil l keep your issues of 80 Microcomputing orderly 
and available for constant refe rence. Self-sticking labels a re 

available for the boxes, too, not only for 80 but al so for Kilobaud/ 
Microcomputing, 73 Magazine, CQ, QST, Ham Radio, Personal 
Computing, Interface Age, Byte and Radio Electronics. Ask for 

whichever labels you want with your box order. Each box holds a 

full year of the above magazines. Your magaz ine library is your 

prime referen ce: Keep it handy and keep it neat w i th these strong 

library shelf boxes. One box (BX1000) is $2 .00, 2-7 boxes ( BX1001 ) 

are $1.50 eac h. and 8 o r more boxes (BX1002) are $1 .25 each. Be 
sure to spec ify which la bels we should send. Sh ipping and han· 

dling cha rges a re $1 .00 per o rder. Ca ll in your credit card orders 
on our toll free l ine 80().258-5473, o r use the order card in the ba ck 

of the magazine and mail to: 

C8'0-micracamputin9 I~~e~~~~~ugh, 
Please allow 4- 6 weeks fo r delivery. No COD orders accepted 
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Program Listing 1. Source Code Listing 
00120 FUNCTION: TO LOAD A LEVEL II PROCRAH INTO DISI BASIC 
00130 FROH DISl , LOAD LEVEL II BASIC ANO PATCH nfE PROGRA.H 
001'0 I NTO IT SO IT VIU RUN. THEN TO RESTORE DISK BASIC 
00150 AND LOAD THE SAME PROGRAM, IF MODIFIED, INTO DISK 
00160 BASIC FROH VHERE IT HAY BE STORED Oll DISK. 
00170 SEQUENCE OF OPERATIONS: 
00180 1 ) LOAD DI SK BASIC 
00190 2) LOAD LEVEL II PROORAll FRO" DI SK 
00200 3) RETURN TO DOS WITH CHO"S" 
00210 ll} RUH 1 LEVEL2/CftD' - SPECIPY 32767 AS HEJIORY SIZE 
00220 5) ENTER SYSTEM Cot•IAND IN LEVEL II 
00230 6) EXEOJ TE PROORIJ< AT •9000 
002iao 7) TYPE CHD"S" IN LEVEL II TO RETURU TO DOS 
00250 8) LOAD DISK BASIC • SPECIFY 118000 AS HEUORY SIZE 
00260 9) ENTEA SYSTEM contAt:D rn DISK BASIC 
002?0 10) EXECUTE PROGRAM AT l9000 
00280 
00290 ORO 08C09ff 
00300 
00310 EllTER' LO HL,(-OA4H) 
00320 LD (START) , HL 
00330 tx DE,HL 
00340 LO HL,(-OF9H) 
00350 LD (EUD),ln. 
00360 OR A 
00370 SBC HL,DE 
00380 me HL 
00390 LO (LEU) , llL 
OOtlOO 
00410 tx DE, HL 
OOli20 LO HL, 3COOH 
00430 CALL OA3911 
oouo JR C,ADORT 
00450 
00•60 LD HL , (QOUH) 
00•10 LD DE,112E9H 
00•80 or. A 
00•90 SBC HL,DE 
00500 LD (DIFF),HL 
00510 
00520 LO HL , (40A4H) 
00530 CALL ADJ UST 
00540 
00550 LO HL , ( f:!I D) 
00560 LD OE , ODCOOll 
00570 LO BC , (LE::) 
00580 LDDR 
00590 INC DE 
00600 tx DE,HL 
00610 LD (START) ,HL 
00620 
00630 CALL 01C911 
006•0 LO HL , 1£SAG1 
00650 CALL DSP 
Oo660 
00670 INPUT ' CALL 00-9H 
00680 CP 13 
00690 JR NZ, INPU T 
00700 
007 10 LO DE, • 318H 
00720 LD HL , BASIC2 
00730 LD BC,7 
00740 LDIR 
00750 LO HL,11318H 
00760 LD A, OB3H 
00770 RST 40 
00780 
00790 ABORT' CALL 01C9ff 
00800 LD HL, ABHES 
00810 CALL DSP 
00820 JP 402DH 
00830 
008•0 osp, LO A, (HL) 
00850 on A 
00860 RET z 
0087 0 CALL OJJU 
00880 WC HL 
00890 JR DSP 
00900 
00910 ADJUST' LO (CLINE) ,HL 
00920 LO E, (HL) 
00930 l!IC HL 
009•0 LD D, (HL) 
00950 tx DE, Ht.. 
00960 LD Ufl.INE) , KL 
00970 LD DE, (DIFF) 
00980 OR A 

;START OF BASI C POINTER 
;STOP.£ START ADDRESS 
;SAVE IN DE 
; END OF BJ.SI C POINTER 
iSTORE ErlD 
iCL EAR CARRY 
;SUBTRACT START FROM E!\D 

; STORE LEtlGTH 

i PUT LEtlGTH rn DE 
jHAXlt.fUl-1 PROORAH LEJ:GTH 
jROtl COt!PAR I SOll ROUTUlE 
iJUHP IF' TOO SIC 

; OCT START ADDRESS 
;LEVEL 2 ADDRESS 

;FIND DISPLACEHE!:T 
;STORE DISPLACEHE?: T 

; CET START ADDRESS 
; REDUCE ALL LillE POUi TE RS 


; GET EMO ADDRESS 

;SAFE ADDRESS FOR STORAGC 

;LEliGTH Of PROGRA!~ 


;BLOCK MOVE OUT o r 16r. 

iSTEP BACK UP 

; START OF PROO RAH 

;UPDATE START POIHTER 


;CLEAR SCREDJ 

; LOCATIOll OF ~tESSAGC 


;DISPLAY MESSA.CE 


;LOOK AT KEYBOARD 

;E?lTER KEY 

; LOOK AGArn IF NOT ENTER 


; DOS COMMAND BUFFER 

i ADDRESS OF BASI C2 COMMAND 

; LENGTH OF STRIHG 

;llOVE COMH.AllD rnro BUFFEn 

i POI NT HL AT COf.l:tA!lD 

jDON 1 T ASK , JUST DO IT 

; LOAD LEVEL II 


;CLS 

i ADORT MESSAGE 

;DISPLAY MESSAGE 

; RETURJ.I TO DOS 


;CCT CHARACTER 

;ZERO? 
; RETURN IF El~D 
;V IDEO ROUTirlE 
i POlttT TO NEXT CHARACTER 
; LOOP 

iSTOftE CUP.REl:T LI?IE ADD 
;GET LSB 
i POWT TO r:Exr BYTE 
;GC'T II.SB 
;OCT VA.LUE UJTO HL 
;SAVE H£XT Lll!E ADDRESS 
;CCT DISPLACO!El:t VALUE 

00990 sue, SBC HL, DE 
0 1000 DEFB 22H 
01010 CLINE: DEPV 0000 
0 1020 DEPB 21H 
0 1030 ULI?IE: DEPV 0000 
0 10.110 LD A,(liL) 
01050 UIC HL 
01060 LD 8 , (HL) 
01070 OP. 8 
01080 nsT z 
01090 DEC HL 
01100 JR ADJUST 
01110 
01120 BASIC2: DEFH I BASIC2 I 
01130 DEFB ODH 
0 11 40 START: DEFW 0 
0 1150 EllD: DEF'W 0 
0 1160 LEU: DEF11 0 
01170 DI FF' DEPV 0 
01180 
0 11 90 UESAC1: DEPV ODO DH 

; CALCULATE ND! POI?ITEfl 
; CODE FOR LD CrlN) ,HL 
; STORAGE ro• ADDRESS 
;CODE FOR LO HL, llN 
; STORACE FOR llEX.T L1"E 
;CitT LSB Of POillTER 
i POI!i T TO HSB or POiflTER 
;C£T HSB 
; IS POINTER 0000? 
;RET IF YES 
;STEP BACK TO ADD. 
; PROCf.SS NEY.T POUITER 

; BAS1C2 COl# l.UIO TEXT 
; CARR!AOE REnJRN 
; STAAT OF DISX: BASI C 
: E?iD OF DISK BASIC 
iLEl\CTH OF PROORAM 
i Ati>UHT OF DISPLACEMEllT 

jCARRUOE RETURHS 
0 1200 DEFH 'Ill A HOl-!EJJT, YOU WILL E?ITER L£VEL II BASIC AND BE ASKED TO D TER ' 
01210 DEFll 'A l~EHORY SIZE. YOU SHOULD ENTER "32767•, WHI CH IS STANDARD FOR 
01220 DEFH 1 A 16K LEVEL II . WllDf nlE • READY" MESSAGE I S DISPLAYED, TYPE 
0 1230 DEFM ' "SYSm-t• A.HD HIT <Er~TER> . ~E COMPUTER WILL RESPOND WITH ..? •• . 
012'0 DEFll 'AT THIS POINT YOU SHOULD TYPE "14900011 AllD HIT <EUTER> . 
01250 DEFll 'THE PROGn AH UILL BEGUI EXECUTIOll IN LEVEL II IHHEDIATEl.Y. 1 

01260 DEFH ODODH i CARRIACiE flEnJRNS 
01270 DEFl l 'TO RETU RU TO DISK BASI C, TYP E CMD"S" . TIIIS WILL HOVE YOUR TEXT 
01280 DEFM ' OUT OF THE WAY A!lD R£..BOOT. THEH ENTER DISK BASI C WITH A MEHORY 
01290 DEF/t ' SIZE OF 118000. TYPE "SYSTEI!" .um "/il9000" . ~E PROORA.11 HILL n10; 1 
01300 DEF'!! I PATCP. UITO BASIC F'ROJ.t UHERE IT 11AY BE STORED OIJ DISr.. 
01310 DEFD OOH i CAFIRUGE RE'JVRN 
01320 DEF11 1 HI T <EiiTER> TO PROCEED •• ,,,, t 
01330 DEFB 00 ; EtlD OF TEXT HARKER 
01340 ADUES: DEFB OOH ;CARRIAGE RETURU 
01350 DEFll .... PROGRAH I S TOO LCllC 
0 1360 DEnl ooom: 
0 1370 
01380 
01390 BASIC' LD A, (40/..5!1) 
01iioo CP 112H 
01410 JR 1'2,DISK 
0 11120 
01"30 LEVEL2 ' LO llL, (LE!~) 
0 1440 PUSH HL 
0 1"50 POP BC 
0 1"60 LD DE,1:2E9H 
01470 LD HL,(START) 
01460 LDIR 
01490 ex DE , HL 
01500 LD (40P9H) , HL 
01510 
01520 LD HL, C>!D 
01530 LD (11174H) , HL 
015't0 LD HL , l DlEH 
01550 PUSH HL 
01560 JP 18SDH 
0 15?0 
oiseo crm: LO HL,0019H 
01590 LO (SUB) ,HL 
0 1600 LO HL , 42E9H 
0 1610 CALL ADJUST 
01620 LO OE,42E9H 
0 1630 LO HL, ( 40F9H) 
01640 OR A 
01650 SBC HL,DE 
01660 LD ( LCl:) ,HI.. 
01670 PUSH HL 
01680 POP BC 
01690 LD DE , 8000H 
01700 LD HL,-269H 
0 1710 LDIR 
01720 JP 
01730 
017il0 DISK: LO HL,800011 
01750 LO DE, ( ~OA4~;) 
01760 LD BC, ( L!>:) 
01770 LDIR 
01780 EX DE, HL 
01790 DEC HL 
01800 LD ( 40F9H) , llL 
01810 LO HL, (-0£8H) 
01820 LD SP, HL 
01830 xon A 
018•0 JP 282EH 
01850 
01860 DEFH ' WRITTEU DY 
01870 DlD EilTER 

; OCT PAGE OF BASIC 

;COt lPAAE WITH LEVEL II 

; JUMP IF COillG TO DISK 


; GET LO IOTll OF PROORAM 

;SIT OJI I T 

; GET IT OU T AGAUl 

; START or LCVEL II BASI C 
; LOCATIOH Tll E TEXT IS STI.SHED AT 
; MOVE BASIC T£XT 
; EllD OF PROO RA.!: 
; STORE IT 

i •c1m• Et/TRY POiriT 

i STORE IT Ill FlAll 

; DOH ' T ASk , JUST DO IT 

; SAVE IT A?IYWAY 

; RUii LEVEL II 


; CODE FO R ' ADD HL 1 DE' 

; REPLACE SUBTRACT CODE 

; START OF TEXT 

; R~TORE LINE POillTERS 

; START OF TEXT 

;END OF TEXT 

iCLCAR CARRY 

; FDID DIFFEREllCE 
;STORE LfliGTH OF PROORAM 

i STASH 1.DIGTH 

;GET IS ClJT A.GAUi 

; TEMPORARY STORA.Ct 

; START OF TEXT 


; RE-BOOT SYSTEH 

;WHERE TEXT IS STORED 

;OCT START or DISK BASIC 

;GET LEllCTll 
;JIOVE TEXT ItfTO &ASIC 

: SET TO EtlO OF TEXT 
: STOr.E FOR BASIC 

: STACK PO!llTER 

: RESTORE I T 
;WILL PREVE:tiT Aff ERROR HEs.SAGE 
; LI ST ROUTlll£ 

BRYA" t-IJHFORD - llll IFORD 1-llCRO SYSTE!lS ' 

v62 

The most unique concept 
in software ideas. Are you 
t ired of not knowing those 
tricks and shortcuts which 
the expert programmer uti· 
lizes without even thinking 
twice? Now you can pick 
up some lips and nove l 
routines wh ich will simpli· 
fy your own BASIC pro· 
g ramming . TRS-80 Model 
Lii. 

TRS-80 is a trademark of 
Tandy Corp. 

Al l you have to do is send a No. l 0 s ize CECDAT, INC. Free Idea Seeds is a trade

* P. 0. Box 8963 mark of CECDAT, INC.envelope, self-add ressed and stamped, to: 
Moscow, ID 83843 
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To get the program back into 
Disk BASIC, first load BASIC. 
You will need to put the stack in 
a location that won't conflict 

with the stored program text. A 
MEMORY SIZE of 48000 will ac

compl ish th is. Surely you have 
not yet forgotten our entry point 
of 49000. Type SYSTEM, and en
ter 149000. 

We will enter the program at 
line 1390, bu t now that Disk 
BASIC has an address larger 

than 42E9H stored in 40A4H, 
control will transfer to line 1740, 
where the program text i s 
moved down to the Disk BASIC 
area and the end of text pointer 
is set in l ine 1800. Our entry to 
Disk BASIC is a little more 

awkward than entering Level II; 
we first need to restore the 

stack pointer. The SYSTEM 
command automatically resets 
the stack to location 4288H, and 
if we leave it there we will get an 
error message upon return to 

BASIC. 

Fortunately, the previous lo
cation of the stack is stored at 
address 40E8H. Lines 1810 and 
1820 restore the stack to this lo
cation. Since we can't run a 
Level II program in Disk BASIC 
(that's why we went to all this 
trouble in t he first place) there is 

no point in entering BASIC in the 
RUN mode. 

It would be nice to know that 
everything is in order, however, 

so we may as well choose a use
ful and dramat ic entry point. 
This is the LIST routine, which is 
at ROM address 2B2EH. Setting 
A to zero first will prevent an er
ror message, and we will finally 
enter Disk BASIC with the pro 
gram being listed. At this point 
you may SAVE the program on 
disk again as if it were a normal 
BASIC program, which it is. 

If this sounds like a lot of work 
to go to just to get disk access 
to Level II, it's just because we 

have had to view it on t he ma
chine level. In practi ce, the pro 
cedure is quite simple: 

1) Load Disk BASIC. 
2) Load the Level II program 

from disk. 

3) Return to DOS READY with 
CMD" S" . 

4) Execute this program by 

typing LEVEL2. 
5) Answer MEMORY SIZE? 

with 32767. 
6) Type SYSTEM, and answer 

the prompt w ith 149000. 

To return to Disk BASIC: 
1) Type CMD" S". 
2) Load BASIC with a 

MEMORY SIZE of 48000. 

3) Type SYSTEM, and answer 
the prompt with 149000. 

If you have 48K in you ma
chine, there is no need to speci
fy a MEMORY SIZE when enter
ing either Level II or Disk BASIC 
s ince the default value will not 
interfere with our program. • 

- Professional 

Real Estate Software 
For Apple Of TRS-80 

Property Management System 
(32K, 1 Disk Systems) 

F••tvres: 
• T1n1nt l nlormatlon • 5 Digit bptnu Accounts 
• late Ren! Reports • Building Expense Report 
• YTO& Monthly Income • Vendor Expenu Report 
• 	Handles - • lncomt Tu Report 

ParUal Payments • All Reports Can 81 Printed 
Retu rned Checks • Complete Docume ntalion 
Adv1nc1 Payments • Euy Data Entry I Ed it 

• Prints Receipts • 200 Untts per Fil• 

Price $225.00 

Real Estate Analysis Modules: 
(Cassette or Disk) 

1I Home Purehut Ana lysis 
2) Tax Oelerred Exchange 
3) Construction Cost/Prol it 
C) Income Property Cutillow 
5) APR Lou Anolysis 
6) P1oper1y Sales Analysis 
7) Loan Amorliu llon 

A$35 Per M~~~~........ .. ...,,...... 

Ot 0rd9f COO OlrK I 
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OlALElt INOUl lU S INVITED 

Know The Reasons Why 
The FORCE-80 is your 

"Best Buy." 

FORCE-80 The computer protector 
• Power dropout protection 
• Suppresses transient voltages 
• Suppresses RFI 
• Disc protection 
• Factory warranty 
• Sat isfact ion guaranteed 
• Direct from facto ry 

FORCE·SO 
Only $121.50 plus $5.00 

shipping & handling 

- Check. Mastercharge. Visa accept~ _ 
,.,,,.. .. ..,, (5% discount for cash) -~'. 

- No C.0 .0 .'s please ~J4h·)> P&S Electronics, lnc.
'<i,,, P.O. Box 23014 Dept. EM 

Nash•llle, TN 37202 
406 

A llow 6-8 weeks !or dehvery. v 
Add 14 days for personal checks. 
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I 
S e· DOUBLE SIDE
B DOUBLE DENSITY . . . ... . Box of 101or $ 70 
~ 5"4" MINI.................. . . . . Box ot 10for $50 

DYSAW DISKS 
~ 81~"MINI. . ...... ...... .. . .. . . . Box of 8 for $25 

M <SP9CllY-a·Solt or HMOSector/5'Solt or Herd s.ctor>I 
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United State s Microcomputer 
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beats Sargon II 

TRS • 80 Lii 32K 
CASETIE/DISK $29.95 

WILLIAM A. FINK v426 

1300 S.E. 3 rd A ve. 

Deerfield Beach. Fla. 33441 
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3 ALTERNATIVE INTERFACES 

FOR THE TRS-80 


•300 baud originate modem 
•Centronics printer port 8-bit 
•RS-232-C port (50-19.2K baud) 
•connects to keyboard or I.E. 
•received data automatically 

Save by purchasing only those units into a full timesharing terminal, 
that meet your needs. Want a Parallel choose the Chatterbox. Interested in a 
Printer or RS-232-C Serial Port, choose Disk Controller plus additional 
the Comm-80. Plan to turn your TRS-80 memory, choose the Disk·80. 

DISK-80 .v 

" •di sk controller (4 drives) • RS-232-C port (50-19.2K baud) 
•hardware data separator software/hardware selectable 
•includes 16K of RAM •Centronics printer port 8-bit 
provision for additional 16K •connects to keyboard or I.E. 

•buffered TRS-BUS expansion •chain up to 16 units 
routed to printer ports connector •use with I.E. for 2nd printer 

•includes terminal software •real-time clock •inc ludes terminal software 
•only $279.95 complete •only $329.95 complete •only $179.95 complete 

ALL INTERFACES ARE RADIO SHACK To order call (516) 374-6793
HARDWARE AND SOFTWARE COM· 

or write: The MicroMint Inc.PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 917 Midway 
LABOR. ALL UNITS INLCUDE USER'S Woodmere, NY 11598 
MANUAL, POWER SUPPLY & AUXILIARY Dealer inquiries invited. 
TRS·BUS CONNECTOR FOR FUTURE 

TAS·80 is trademark of Tand y Corp.EXPANSION. 

AT LAST! 
Mass production prices on this high quality software. Buy direct and save 
50%. Now. also available for CBASIC on GP M and MBASIC on HEATH 
HOOS. 
DATA BASE MANAGER 	 Mod-I S69 Mod-II $199 
You can use it to maintain a data base & produce reports without any user 
programming. Define file parameters & report formats on-line. Key 
random access. fast multi -key sort. field arith .. label. audi t log. No ti me
consuming overlays. 500 happy users in a year. Mod-II version has over 
50 enhancements including 40 fields max. 'IDM-M2 is great" • 80-US. 
A/ R Mod·I S69 Mod-II $149 
Invoices. statements. aging. sales analysis. credit checking. form input. 
order entry. As opposed to most other AI R. ours can be used by doctors. 
store managers. etc. 
WORD PROCESSOR Mod-I S49 Mod-II S49 
Center. justification. indentation . page numbering Mod-I vers ion features 
upper /lower case without hardware change' 
MAILING LIST Mod-I S59 Mod-II $99 
The best ' Compare and be selective. Form input. 5-digit selection code. zip 
code ext.. sort any field. multiple labels. Who else offers a report writer? 
INVENTORY Mod-I S99 Mod-II $149 
Fast, key random access. Reports include order info. performance 
summary. E.0.0 .. and user-speci fied reports. Many have converted their 
inventory system to ours' 
GL. A/R. A/ P. & PAYROLL Mod-II $129 each 
Integrated accounting package. ISAM. 100• page manual. Uses 80 column 
screen. not 64. A S1 .000 va lue. Dual disk required 
L216. a cassette package of 10 business programs for Level II 16K 
systems. S59. Includes word processor & data base. Poker game S19. 
Most programs are on-line. interactive. random access. bug free. 
documented and delivered on disks. Mod-I programs require 32KTRSOOS. 
Don't let our low prices fool you! If still not convinced. send SASE(28C) for 
catalog. 

MICRO ARCHITECT. INC., " 54 

96 Dothan St. , Arlington. MA 02174 

MODEL Ill 

DOSPLUS READY NOWI 


That's right! DOSPLUS 3.1 for the MODEL Ill is avail
able now. We hove our MODEL Ill. and now you con 
hove our DOS. All the great features of our popular 
MODEL I DOS, plus: 

• Single or Double Density Operation 

•TOTALLY compatible with MODEL I Radio Shock 
Software 

• 	 Will read your current MODEL I disks with NO 
CONVERSION 

The best gets better! Order now. and soon your 
MODEL Ill will be all the computer it con be. Experi 
ence excellence. Experience DOSPLUS. Contact us 
at the address below. 

Introductory Offer $49. 95 

lmb!d 

l7Jiti'/:@15YSTl?fl)§ • 

S O/l'TIL/&r E'·lliC ~ ...-m . 
Specializing in the Tandy Line 

5846 Funston Street 
(305) 983-3390 Hollywood, FL 33023 
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GENERAL 

The black and white of video drawing. 

Doodlebug 


James E. McKenna 
91 Howard Street 
Fredonia, NY 14063 

W hen the first issue of 80 
Microcomputing arr ived 

at my door, I had already owned 
a TRS-80 Level II 16K for a little 
more than a year. I was a skep
t ic. What could this new maga
zine do for me? 

I certainly was mistaken. 
I'd begun studying assembly 

language the summer before 
and this issue opened up whole 
new areas for me. I would like to 
recount just one project which 
was stimulated by this first is
sue. 

Features INKEYS 

An art icle by Daniel Lovy re
minded me of a BASIC program 
I'd written short ly after the ar
rival of my TRS-80, designed to 
let me draw on the CRT with 
computer graphics. 

Its central feature was the IN
KEY$. Typically, a single key
stroke initiated an action (for ex
ample, drawing a horizontal line 
from lef t to right). Another 
stroke (S, for example) would 
stop that action. How much 

more realistic it would be to 
have the act ion take place whi le 
a key was depressed and to 
cease when the key was re
leased. 

I selected the four arrows on 
the keyboard to control upward, 
downward, left and right move
ment of a point which traced out 
the drawing. By examining the 
value of PEEK(14400), you can 

Key Pressed PEEK(14400) 

I 6 
I 16 

32 
64 

determine which key is pressed. 
Table 1 summarizes the ef

fects of pressing one of these 
arrows on the point (X,Y) on the 
screen. 

I found I could move the point 
diagonally by holding down two 
keys at once as long as I made 
the right adjustments in the val
ue of PEEK(14400). 

You can't do this with IN-

Effect on (X,Y) and drawing 

decrease Y (move up screen) 
increase Y (move down screen) 
decrease X (move left screen) 
increase X (move right screen) 

Table 1 

Keys Pressed PEEK(14400) 


-.I 40 

-.I 72 

-.I 46 

-.I 60 


Effect on (X,Y) 

decrease X, decrease Y 
increase X, decrease Y 
decrease X, Increase Y 
increase X, increase Y 

Table 2 

Value of N Action of USR(N) 

0 reverse the video 
1 return value for DX 
2 return value for DY 
3 return value for erase flag E 

Table 3 

KEY$, since it resolved any si
multaneity by giving only one of 
the two keys pressed. Table 2 
summarizes the relationships I 
then needed. 

Next, I wanted to erase any 
part of my drawing by RESET
ting (X,Y) as the point (X,Y) 
moved alo ng the sc reen. I 
wanted to do this by holdi ng 
down one more key. I chose the 
space bar because it could 
be detected by exam ining 
PEEK(14400), just as with the ar
rows, and, if you were al ready 
holding down two keys, it was 
an easy reach to the space bar. 
If you held down the space bar 
alone, PEEK(14400) had the va l
ue 128. If you held down the 
space bar plus any combinat ion 
of arrows, the number 128 is 
added to the combinat ion of 
those arrows. 

In BASIC, then, you would cal 
culate A = PEEK(14400) repeat 
edly in a loop which moves the 
point (X,Y), and use the value A 
to compute values for the dis
tance changes DX and DY. Thus, 
the execution of the expres
sions X = X + DX and Y = Y + DY 
gave the new location of the 
point in the drawing. 

If the value of A exceeded 128, 
then the space bar was pressed 
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to set the erase flag (a variable pears, along with the hexadeci superimposing a previous copy Some of these might better be 
E) to 0. Then, I executed A= A - mal machine codes, in Program of the screen on the current done in machine language, 
128, so that the desired move Listing 2. The modified BASIC contents; drawing or erasins;i a some in BASIC. It is helpful to do 
ment could be computed ac· program which calls it is in Pro line between any two points on it in BASIC first. If the BASIC ver
cording to the tables. gram Listing 3. the screen; and drawing or eras sion is fast enough, use it. Don't 

In order to work properly, the ing certain standard geometric be afraid to mix the two-they 
Reverse Video MEMORY SIZE? at power-up shapes. go well together. • 

One final feature I wanted had to be answered by 32684 (or 
was a " reverse" video, that is, a smaller number if you want to 
dark lines drawn on a bright protect more memory), because 10 OEFINTA-Z:INPUT"START X, Y" ;X,Y:CLS:AD=l4400:BS="( "+S 

TRI NG$( 9, 32 ) +" )" 
20 IF X>l27 THEN X=0 ELSE IF X<0 THEN X• l 27 

background. the machine language program 
occupied locations 32685 to 22 IFY >47 THEN Y=0 ELSE I F Y<0 THEN Y•47 

25 DX=0:DY=0:E=-l:A$=INKEY$: I F A$="R" GOSUB 100
By now I felt that holding 

32767. The machine code could down more than three keys was 30 SET(X,Y) : A=PEEK (AD) :RESET(X,Y) :IFA>= l28THENE=0:A=A-l 
. 28 be relocated. too much. Besides, you are like· 35 IFA=3 20RA=400RA=48THENDX=-1 ELSEIFA=6 40RA=720RA=80THEWhen I tried this second ver NDX=lly to want reverse video to stay 

40 IFA=80RA=400RA=72THENDY=-1ELSEIFA=l60RA= 48 0RA=80THENsion of the program, it was exrather than be transitory, so it DY=l
tremely fast. I couldn't even time 50 PRINT @0 , B$;:PRINT @l,X;","; Y; :IFETHENSET(X,Y) seemed a natural job for IN· 
the reverse video execution with 60 X=X+DX :Y=Y+DY :GOT020 

KEY$. 100 FORI=0T0127:FORJ=0T047 
my wristwatch. 105 IF POINT(I,J) THEN RESET ( I,J ) ELSE SET(I,J)I determined that testing IN· 110 NEXTJ ,I:RETURN I also found that the moving KEY$ against " R" wouldn't in· 
spot which draws and erases, terfere with PEEK(14400), so this program Listing 1moved about 50 percent faster. became my trigger for reversing 
In both versions, the keys bethe screen. To do t his in BASIC, I 
haved identically. 5 CLEAR100 

10 DEFINTA-Z:POKE16526,173:POKE16527,127 
executed the statement: 

20 CLS:X=63:Y=22:INPUT"START X,Y" ; X,Y:B$• " ( "+STRING$(10 
,128 )+").

Improvements 
IF POINT(X,Y) THEN RESET(X,Y) ELSE 

SET(X,Y) Few programs are ever be
 25 FORI=0T08 96STEP64: PRINT@I , STRI NG$(64 ,128) ;: NEXTI : PRI 

NT@960, STRING$ (63, 128 ) ;:POKE16383 ,128 
yond improvement and this one 30 I FX>l 27THENX=0ELSEIFX <0THENX=l27 

32 IFY>47THENY=0ELSEIFY <0THENY =47 for each location on the screen. is no exception. Among the 40 SET(X ,Y) :RESET (X,Y ) :IFINKEY$•"R"THENZ=USR(0) 
50 PRINT@0,B$;:PRINT@l,X;",";Y;: I FUSR(3)SET( X, Y) 
60 X=X+USR(l) :Y=Y+USR ( 2) :GOT030 

The program appears in Pro hoped for improvements are: 
gram Listing 1. copying the screen contents so 

Those of you who've tried this 
will immediately recog nize its 
major problem, speed-or more 
exactly- the lack of it. 

The subroutine which re
verses the video was the worst 
offender because it required one 
and a half minutes plus to com
plete the task. Since a point 
which is SET corresponded to a 
one somewhere in video memo· 
ry, and one RESET to a 0, the re
verse video is almost the same 
as a one's complement of video 
memory. 

Since th is BASIC program 
had to test a large number of 
cases to determine the values 
for DX, DY, and E, I incorporated 
the computations into a ma
ch ine language program called 
by USR(N). I used the argument 
passed to the program to indi· 
cate which action was desired 
by a particular calling statement 
in the machine language pro
gram. Because the USR(N) 
statement can return a result to 
any point in a BASIC expres· 
sion, I replaced the computation 
X = X +DX by X = X + USR(1). 
Table 3 shows how USR(N) 
works. 

The assembly language pro· 
gram for this subroutine ap

it can be restored later in that Program Listing 3 
session or on tape (or disk); 

7FAD 
?FAD CD7F0A 

00100 
00110 

ORG 
CAL L 

32685 
0A7FH ;PUT N FROM USR(N) IN HL 

7FB0 7D 00120 LO A,L ; EX AMINE N 
7FB1 B7 001 30 OR A ;IF THIS IS USR( 0 ) 
7FB2 28 14 00140 J R Z, RV ID THEN REVERSE VI DEO 
7FB4 DD2140 38 00150 LO IX, 14400 ; ELSE COPY BYTE FROM 
7FB8 DD4600 00160 LD B, (I X) ; KEYBOARD MEMORY 
7FBB 21FFFF 00170 LD HL,-1 GET A RESULT READY 
7FBE FE03 001 80 CP 3 ;IF TH IS I S USR(3) 
7FC0 2838 00190 JR Z,FINDE THEN COMPUTE ERASE FLAG 
7FC2 FE01 00200 CP 1 ;ELSE I F TH I S IS USR(l)
7FC4 2816 00210 JR Z,FINDDX ; THEN COMPUTE OX 
7FC6 1825 00220 JR FINDDY ELSE COMPUTE DY 
7FC8 010004 00230 RVIO LO BC,1024 ;1024 BYTES IN v+oEO MEMORY 
7FCB 21FF3B 00240 LO HL,3BFFH ;G ET POINTER READY 
7FCE 23 00 250 LOOP INC HL ;POINT TO NEXT BYTE IN VIDEO 
7FCF 7E 00260 LO A, ( HL) ; GET BYTE FROM VIDEO 
7FD0 2F 00270 CPL ;REVERSE 0'S AND l' S 
7FD1 CBFF 00280 SET 7 ,A ;HAKE SURE YOU HAVE 
7FD3 CBB7 00 29 0 RES 6,A ;A GRAPHICS BYTE 
7FD5 77 00300 LO (HL) , A ;WRITE REVERSED BYT E TO VIDEO 
7FD6 0B 00310 DEC BC ;COUNT DOWN - ONE HORE DONE 
7FD7 78 00320 LO A, B 

' 7FD8 Bl 00:!30 OR c ;ARE ANY BYTES LEFT? 
7FD 9 20F3 00340 JR NZ,LOOP ; IF SO TH EN DO IT AGAI N 
?FOB C9 00350 RE T ELSE RETURN 
7FDC CB68 00360 FINDDX BIT 5,B ;IF LEFT ARROW I S PRESSED 
7FDE 200A 00370 JR NZ , BACK ' THEN DX=-1 
7FE0 210100 00 380 LD HL ,l ; ELSE GET l READY AS RESULT 
7FE3 CB70 00 390 BIT 6,B ; IF RIGHT ARROW IS PRESSED 
7FE5 20 03 00400 JR NZ,BACK TH EN DX=l 
7FE7 210000 00410 ZERO LO HL,0 ; ELSE RESULT IS 0 
7FEA C39A0A 00420 BACK JP 2714 ;SEND RESULT BACK 
? FED CB58 00430 FINDDY BIT 3 ,B ; IF UP ARROW IS PRESSED 
7FEF 20F9 004 40 JR NZ , BACK THEN DY=-1 
7FF1 210100 00450 LO HL,l ; ELSE GET l READY AS RESULT 
7FF4 CB60 00460 BIT 4,B ;IF DOWN ARROW IS PRESSED 
7FF6 20F2 004 70 JR NZ,BACK ; THEN DY=l 
7FF8 18ED 004 80 J R ZERO ELSE DY•0 
7FFA CB78 00490 FINDE BIT 7,B ;IF SPACE BAR IS UP 
7FFC 28EC 00500 JR Z,BACK ' THEN ERASE FLAG I S -1 
7FFE 18E7 00510 JR ZERO ;ELSE IT I S 0 
0000 00520 END 
00000 TOTAL ERRORS 

Program Listing 2 
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Complete LNW 
Expansion 
Interfaces 

!'ht· I. \\\ S\''>lt'lll Eiq11rn :-.1on offt ' " orw ol lht· bt•,1 alh·rn;i t1\I·' 
to lht• Radw :-lhi:U'k mll'ff;tn· . and now .... 1th it t"omplt' ! t' kit 
from C0\1P l ' T~. \ 11 \. •'\1•n hl'lln \\'+' ..1ud11·d tlh' l .C m;irkt-1 
for t hrt·1· m•1nlh" ;md ;11 na~t·rl !hi' 1·0-.1 •• I prrn·urnn~ eumpu 
tlt' ll h fur tht· I.\"\\ ho;n rl \\,. foun d t h11t b~ ..huppm~ lor th1· 
ht·'! pnn ·' from u\ 1•r 10 H'n ciur-.. th1· I '\W hoard (' CHiid h1· 
a-.....,·mhl1•d for a r1 .:n t·ra~1· JHirh ro:-1 uf S :!5 :t 00 ll•JI 1 ndurlm~ 
... h11>JUl1)! i ·o ..,I ("()\ti' \ TF'\ ,,.~,.... \ou t rnw and mon 1·~ h \ 
off1· rmj! "t·ompl.·11· I.\:\\ , _\ ..,! 1·m 1·xp;uh11.1 n k i t for$'! 19 00 
(11'"" H .\\I <tlHl ('a..,..,.·111· H"la, ) \ \ 1· 1·n·n 111 1· lud1· <ti t I l ' 
:-im·k1·l .., :\01 11n l\ 1.., 1tw l .:\\\ / ('( )\1Pl ' l'E \ 1•xp;.m..,111n 1n t 1·r· 
lo.n· hl'llt'r 1·l1·1·1ru.,1lh. v.1·\ 1· tn;i rl1· 11 1h1· h1·"1 l'H:-iHOHm · I 
1·xpi.tf'l"1on rn l 1'r fit('1• h\ ffr..,11;:n11 lt! <tnd hu ti rlm~ 11 eu:itom t' tib•· 
n..1 for 11 *I RS80 1.., " t rade m a rk of Ta ndy Corp 

fht· CPl Cal1mt'h l or I th· I ~W 1n l t'ri<1a~ dft' m;, Jt' o l 4uahl)
hu \-h w11i1J. ~-u ... 11un l 1ntshe J 1n " l ight walnut \·,~tor lht:n 
1rimmcd .11ounJ tht• t r11 n1 h y Jl lH1lmum moldinii: I "-'ti \·a h 1
llt'h d l t ' dVdl] a hh• 

The C PTlOOO c a bine t wdl h11IJ tht• LNW B:JJ HL a nd powt'r 
...upph t:'.'1 Jo r h11th kt• yhoJ rd J OLI thi: L'.'J W sr•tt'm t'Xpa n s1on 
'4 t·d ~Urt'mcni... I 'i" w1dt· "' 1V ... dt't·p " '\ ·• ·· 1.:1 11 . $ 89 .9 5 

Tht- C PT'lOOO cabinet h a ~ J ll ol the fe<11 urn 11 f 1ht· CPT JOOO 
hul w1JI holJ ur ( 11 IWO d1Sk JriVt"lo. powt' r >;uppltt' S, Jlld t'VCn 

hd".>" .: ut o ut !or .i muffi n fa n Tht· ( ' PT~OOO has a removuhlc 
fronl panel lh.t! 1. omt·"\ w ith \ Ulu Uh f o r I or~ disk dr1ves o r 
wnh no llll O Uh l hc CPI ~000 rnt•a,urc.., 15"4" 1,1,o1dt' x 1311, .. 

Jct'.p x :'P ·: '" !dll $ 99 .95 

L'.'JW Sy•.;tt·m 1-x pdn•w• n 1\. 11 ~ 249.00 
I A"'t'!ll hl..-J I 349.00 

f ' PT IOOO C..hmt'r 89.95 
C'PT~OOO C:.1 hint·1 99.95 
LN W ~y Sll'.'m l· xp.rnMo n Hn .trd 69.00 
T l 1Rad10 S h.:11.·k1 T ran... formn lii r I NW 21.95 
K eyhodrd to .. 1/ F ( 'ahlt 19.95 
M uf f in Fan fo1 CP"J 2000 14.95 

1 J n d 1vnl u ..1 ~umr1•nt'nl~ J\la1lat°l l t' Jhol 

DiskDriws 

C <l\I PI n .'\ n·\1t•v.rd <all 111a1ur dh k dm 1·" <na1 labl1· on 1h1· 
mark,·1 pnu r !n ht•1·11mmli! .:1. c1t-'a lt1r for <Hl \ o rh· l'ht· dri\t· w1· 

..1·lt·«!1•fl l o nnirk 1•1 1:- lh1· Lrnd on r '.\t 100 Sn11·:. Compan· 
lh1·1r " l>t•1·1 f1ni11um ;;1nd f t•<tlUrt·:. i.tlld w1· thi nk \ou'li a );! rt>t' Iha! 
tilt' Lmdun T \ 1 100 ~flt'" of l>1:,k Dm ·t'" an· tht' hf'SI <1va1 la h lt· 

Ta n d o n 1s t ht' leading d e sig ner a nd supplier o f read fwritt' 
heads for most otht>r d isk d rrve m a nu fad u rers 
Tra d to Tra '-: k a('cess time of) m ill1se...:onds 
No ht'a d lu .:1.d t1m t' requared. mosl ot hers take J) M S 
Read I wr1t e hi:ad guaran teed for ~0.000 h o urs 
Qu1t-l tr 1han m os! o ther J is k drive:t1 
F u.;1 'iu ..·1.·essful manufJ._·tu rer uf do uble htadeJ drive:, 

Model Desc ription Bue Price With Supply 
C1&e 

I M I00-1 40 Tra ..·k Smii:le Hc.::.tdeJ $225.00 $299.95 
TM 1 0 0· ~ 40 Tra• k Douhit: H t"adcd 3 25.00 399.95 
T M I 0 0-J .SO Trad Smglt" Ht·allt'd 375.00 449.00 
T M I 00-4 80 Tra (' k D0uhle Headed 475.00 549 .00 
~I I ahovt· J n\ICS w ill o p erate smgk or Joublt' dt'nstl y 
..or t how 1hat <;l il l 1ns1s1 on M P! and Shugan 

Basic Unit With Supply 
c... 

MPIB ' 1-40 l rn._·k S1ngk H eaded $275.00 349.00 
MPI B :'i~ ·40 f ra .. k Douhk S 1dt'J 375.00 449 .00 
Shugdrl SA4{)Q.y;, I 1al k Smgli: S1Ji:d 255.00 329 .00 

Compult-x carrit- s or can supply mos t any 
TRS80 SySlt' lll or pt>rip ht> ral s. (Call for q uott>S) 

VARIOU S OTHLR SPECIALS' 
'.'Jo\'atlon I Cat Mod t>m . $ 179 .00 
Vt•rbatim I Sc o tch rl ts kf> ttt'~ l Box 10) 2~ 95 
16 K KA~! Chips. 8 I 5~ . 95 
Rad io Shaek Syst ems 
LHel II · 16 K RAM $ 700.00 
Level 11 · ~ KR AM. 5~5.00 

Model II 6~ K System . J.500.00 
OK Expan s io n lntt'f fa(•e . s 259 r·o 
16 K Ex pansion ln tnfact· (our R A.~1) . 339.00 
32K E xpans io n lnl t'r fa<"t' (ou r R AM }. 419.00 
Softwan•: 
:">iewd us 80 . $ 1 ~9 .00 
Dosp lu s 99 95 
Elect ric Pf'nc1ltmod <•I I di sk ) $ 150.UU 
Elf'c l ric Pt'nc1I( modl'I I c a.'ist"llt>) . 100.00 

..\II produeh "'Id h, · C0\1Pl'TF '( art• 100% guarant1·e d for 90 da ys. A I yea r I 00% guarantee 
"a•a1lah l1· on all o f our hard war!' fu r an add it ional 10% of 1h1• items pu rch ase pri ce. 

\ ' ISA/ Master Card accepted( add 4% to tot al) ALL ORDERS SllIPPF.O WITHIN 6 DAYS OF ORDER • 

SH!PP! N(; - l 'PS insurt>cl (cal l for ra te ) Pn~onal chHks h i>ld 2 w1·eks prio r lo shipping. v415 &&..... 


C.0. D. 's am •pled(may requ ire 10% down) I 77 10 Heritage Ct. ,Webster. T x . 77598 (7 13) 332-4359 

Centronics737 
f or thP first tmw 1'\"N . I rut• lt'ttt>r 4ual11~ pnntm~ for undi:r 
$~00 ('ompan• 4ualil~ . ft•alUH'" and ou r pr!Ct' . Wt• l hmk 
\ ou 'll a gn ·t• Lh<1t !ht· 737 pr11ltt>r from ('O\Ht- ·n :\ 1:
un bt·alablt> 
FEATU RES 
Fan fold, let terhead and ro ll feed paper 
TRUE UNDERLINING CAPABI LITIES 
Subscnp t and supcrsl'.npt pnnlmg 
Fast 80 CPS ( p ro port1o nall and 50 CPS l monospal·ed ~ 
T ru e d es1,;endmg lo w e r ('ase 
Righ t margin JUSIif1l·a1 ion 
Optional foreign 1.·harader set s 
N x. Q do t matrix or 7x 8 do1 ma1nx 
Expanded prmt · IO CPI <in d If> 7 CPI 
Bidueu1onal st eppt"r mo tor 
80 or I] ~ l· o lumn print mg 
Bt"" o f dll is the price . . . . . . . . . . . $ 750.00 

·eo ·tex·f'n.nu 

The M..gic Cu~ allow$ you to easily create screens (mclud1ng graphics) on 
you1 video. A powerful command then generates 1he BASIC ins1ruCt10l'I$ to 
recreatelhescreen 

Th• M1g lc CurtOf makes soph1s11c a1ect Data E111ry :inct 0 1$play easy With th• 
"'eglc Curwr. you ctelone the (lata en1ry or display f ields mrectly on your 
S<;1ttn . Thci d&l inilion commands w1!1 generate the BASIC mstru ct1ons to 
1mplemen1 oata en1ry and displ ay 

Th• Magic Cursor will also. 
• create g1aphic11I char acters simply on lhe sc1eeit 
• duplicate characters on the screen easily 
• slore sc1een5 tor later use m the same session 
• reload screens created 1n pre~ious sess ions 
• center blocks ol text on the screen 
• move blocks or 1ex t on the scroon 
• right ju$1ify 1ex1 wittnn a block on tne scroon 
anct more 11 has 27 powerful commands" 

MAG IC CURSOR (32K Disk) Mod I .$99.95 

Trace-80'" 
TRACE-to 1911 you ot>Hrvet~ ll'lf'>etwo.-i..1ng ol a macrun.e 1ar19u.1ge µ-rogoam 11 allows 
yov IO •un a mA1lhm e languageotC>grt ll"l 1n $IOW 11"1()!,on 1ne1wa:ch 1rie-!<1«:n You can 
s100 o.cull()(l a: ¥1Y ,,..,. ,.n(l • u•.-.u'le th• contM t l v ou c.an e•ecv1oryou1 progr11m and 
watch Hdl 1nst1uctoon mr>ern()llfC and r•Q•s:..1 wnHu'1U ht l to tne screen in ~acor ot 
normal sc1een<1iso11y 
tt you haYe a p1on1e1. TAACE-80 1ltow1you1oe• OOJte rwr p<ognm •n l lO,.. mot.on and 
watch the SCtMn w·nflt yoo1 printer l lll'Ullal'leOVSly P•mts l tl(I m!J(!!l n(I C<Xlf.' t>f!1ng 
• • ..:u1ed. 1r.e ~ory 1oca11on af\d tne m11ru.cuon mrier11on c ltlQOg w11h the c u r<,.nt 
·~·1t.,..oon1en11 

TAACE·toallowt vou torrac•ROM a5wa.1 1tRAM bec1>vs. 1ns1rvct1ons111eeMu!11tedio11 
spec;111l execut1on t>vt!Cf 

TAACE·JO/Mo<l 1(161< Tape or D•lk) $29.95 
TAACE·IO!Mo<I II $.49.t5 

The Restauranteur's Consultant'" 
nus IOQd 11nd blflv••~• 1N1naoernen1 tool <l'1'•11"1aucu~ reou.ce1the111,jm1n f-.clo-f1 1n100<I 
coSl anaty111 ThOM tnks t.,qu"e<l to eff9Ct1v•ly O:l*<ate any •ts1aur!l<>t or !000 J.eM<:e 
bu11nes1. ()y~ a t1a:1 001en tepo<ts g1,.. uniform. Ac:Gur1:.. and up to 1n1 m•flute 
mfOfmat•on lo• proh1ab1h!y Ar>O. han<J •"9 01 Oa ly C0$1 ~~anOO$ •lt<IU"O$ or.ly m.ni;t9\\ 
per weei... 1n51eao ol flOt.115 Decause t he COnsutt1nt ma~M all the •Wteessa1y co•wertlOOS 
tro"" you• cue pt>CeS 
MOO I . 32K, l O•sk. Pur>t(U O• Mod u $7SO.OO 

CUSTOM COMPUTER 

Fo~~~!~~!a1~c~\~: 
P 0 Bo~ 58042 I H ousl on T X 77058 

Attn Jim Martens 

v 7 oA 001~~~~Tl~~)1 ~::~~l~I~~ 
WRITE FOR OUR COMPLETE 

SOFTWARE CATALOG!! 
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HA~D Diii< D~l~ll 
For TRS-80* Model II Users 

Up and running-and available for immediate delivery 

AMERICAN BUSINESS COMPUTERS IS NOW 
ABLE TO OFFER HARD DISK (WINCHESTER) 
DISK DRIVES FOR SALE. THESE DRIVES ARE 
AVAILABLE FOR TRS·80 MOD II, TRS·80 MOD 
I, S·100, AND APPLE COMPUTERS. 

SEVERAL DIFFERENT DRIVES AND CON· 
TROLLER$ ARE AVAILABLE FOR THE TRS· 
80 MOD 11. ALL DRIVES ARE SUPPLIED WITH 
HARD DISK CPM OPERATING SYSTEMS. CA· 
PACITIES RANGE FROM 5·66 MEGABYTES. 
CALL OR WRITE FOR PRICES. 

American Business Computers .,.. 484 

THE BOOKKEEPERS 
r FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper - 48K, 3 DRIVE, w / ALPHA $129.95 
Intermediate Bookkeeper- 48K, 2DRIVE & Printer $109.95 

C heap Bookkeeper-32K, 2DRIVE & Printer $ 89.95 
All Above Are Daily Jo urnal- GI L Sys te111s 

Ann Rose, our Accounts Receivable Clerk
48K, 2 DRIVE & PRINTER $150.00 

STURDIVANT & DUNN, INC. v B2 

BOX 277, 124 WASHINCTON ST., CO NWA Y, NII, 038 18 

http:J.500.00
http:n�\1t�v.rd
http:1�xp;uh11.1n


TECHNIQUE 

Use this no-holds-barred graph generator to show your results. 

Get High on Histograms 


Daniel Lavy 
2820 Willow Road 
Homewood, IL 60430 

Data in the form of a mass of 
numbers is sometimes not 

the clearest way to present re
sults, especially if you are look
ing for t rends. One way to pre
sent a large amount of data 
clearly is to use a bar graph or 
histogram. 

Here is a subroutine that wi ll 
generate histograms. When it's 

called, variable GR must contain 
the number of divisions or bars 
that w ill be drawn. The elements 
of the array HIST must contain 
the data to be graphed. Each 

va lue in that array will be trans
lated into a bar of a lenQth pro
portional to the rest of the data 
in the array. 

The subroutine finds the larg

est value in t he array automati
cally and uses it to set the scale 
along the side and to calculate 
the proportions for the rest of 
the data. 

It can also output the graph to 
a printer. Th is is done by con-

Sample Data Graph. 

verting the graphics blocks to rou tine that can be used to enter 
#s. It takes a little while, so do t he data direct ly from the key
not panic if nothing happens board. These lines could be re
right away. placed by the program that actu

Lines 1-40 are merely an input ally generates the data.• 

l CLS : DEFINTZ 
5 CLEAR 1000 
10 DI M HIST(l25) , A$(15) 
15 INPUT"ENTER THE NUMBER OF DIVISI ONS "; GR 
20 FORZ=l TO GR: INPUT HIST{Z) : NEXT 
30 GOSUB 1000 
40 END 
1000 	 ' ************* HI STOGRAM ** *** ********** 
1010 	CLS 
1020 	MAX=HIST(l) : FOR ZA= l TO GR:IF HIST(ZA) > MAX THEN 

MAX=HIST(ZA) :NEXT ELSE NEXT 
1030 	PRINT@ 69 , MAX : PRINT@ 4 53 ,MAX/2 : PRINT @ 64 5 , MAX/ 4 : PR 

INT@ 261 ,MAX* (3/4) 
1040 	GOSUB 11 60 
1050 	 K=0 
1060 	SI=MAX/35 
1070 	LE=INT(l01/ GR) 
1080 	FORZX=25 TO 125 ST EP LE 
1090 	 K=K+ l 
1100 	SI=MAX/35 
1110 	FORZY=39 TO (39- HIST(K)/SI) STEP-1 
1120 	IF ZX+LE>l25 THEN 1140 
1 130 	FOR ZQ=ZX TO ZX+LE- l : SET {ZQ, ZY) : NEXTZQ : NEXTZY:NEXT 

zx 
1140 	PRINT@ 896,"DO YOU WANT A PRINT OUT"; :INPUT AN$ 
1150 IF LEFT$ (AN$ , l ) ="N" THEN RETURN ELSE GOSUB 1190 : RE 

TURN 
1 160 FOR ZA=74 TO 843 STEP 6 4 
1170 PRINT@ZA, "- ";: NEXT 
11 80 RETURN 
1190 1 ***** ****** PRINT ************** 
1200 VID=l5360 
1210 FOR Z=l TO 13 
1220 A$(Z)="" 
1230 FOR ZP=VI D+5+Z*64 TO VID+ 5+Z*64+6 
1240 A$(Z)=A$(Z)+CHR$(PEEK(ZP)) 
1250 NEXT ZP 
1260 FOR ZP=25 TO 125 ST EP 2 
1270 IF Z>2 THEN ST=0 ELSE ST= l 
128 0 IF POINT(ZP , Z*3+ST )=- l THEN A$(Z)=A$(Z) +"I" ELSE A 

$ ( Z)=A$(Z) +" " 
1290 	NEXT ZP 
1300 	NEXT Z 
1310 FOR Z=l TO 14:LPRINT A$(Z) : NEXT Z 
1320 RETURN 

Program Listing for Histogram. 

80 Microcomputing, January 1981 • 211 



SOFTWARE 

A variable cross-reference 

listing, just like a mainframe's, can be ours at last. 


CROSSREF 


D. N. Ewart 
121 Woodhaven Drive 
Scotia, NY 12302 

Avariable cross-reference 
listing such as those used 

on the big mainframe comput
ers is certainly useful. Alas, 
none is available for the TRS-80! 

Until recently, I couldn't see a 
way to write one. I, myself, tend 
to write long, complex programs 
for my TRS-80, and don't even 
spend the time I should docu
menting them. I probably use 
more variable names than are 
really necessary, and I run the 
risk of re-using names and ask
ing for it-a program bug. 

Then I remembered that pro
grams are stored in computer 
memory starting at location 
17128, and I began to POKE 
around to see what format is 
used. There is a pattern to the 
way the TRS-80 stores pro
grams. It's possible to unravel 
the code and pick out the vari
able names along with the line 
numbers in which they appear. 

After a long weekend session, 
where I wrote the rudiments of 
my CROSSREF, it does just 
what I want. Further embellish
ment allows me to pick up sub
routine calls as well as variable 
names, and has given me a valu

able programming aid. The 
amazing thing to me is that the 
programming can be done in 
BASIC itself! 

My system consists of a 16K 
Level II with a cassette and a 
Line Printer II. As you will see, 
the printer is desirable, but not 
required for CROSSREF. 

CROSSREF is two programs, 
which I call Part A (Program 
Listing 1) and Part B (Program 
Listing 2). Part A should be ap
pended to your program after it 
is loaded using the PEEK and 
POKE method summarized in 
Table 1. 

I used the highest line num
bers in TRS-80 BASIC, so it is un
likely that your program line 
numbers will interfere. Part A 
goes through your program, 
picks out the variable names, 
subroutine calls and assoc iated 
line numbers. Then, it generates 
a tape. 

Part B reads the tape and 
generates the report. 

How to Do It 

After appending Part A type 
RUN 65500 and hit ENTER. You 
will be presented with three op
tions. If you touch 1, the pro
gram will execute line 65502, 
which displays your program in 
TRS-80 code, one byte at a time. 
Freeze the display by touching 
SHI FT and @ , and see if you can 
figure out the code. It ls not dif

65500 CLS : PRINT@256 , "WHAT FUNCTION? " : PRINT " l MEMORY SCA 
N" : PRI NT " 2 SUBROUTINE AND VARI ABLE SEARCH" :PRINT "3 

READ TAPE" ' CROSSREF PART A D.N . EWART 1 21 WOODH 
AVEN DR . SCOTIA NY 12302 6/ 14/8 0 

6 5501 GOSUB6552 4: 0NVAL (A$)GOT065502, 655 04 , 6550 3 
6 5502 FORI= l 7 1 28T032767 :PRINTPEEK(I) ;: NEXT : STOP 
65503 CLEAR600 : GOSUB65525 : INPUT#- l ,D$ : I FD$= " END "TllENSTO 

PELSEPRINTD$ ;: GOT06 55 03 
65504 CLEAR80 0: DIMB( l 5) , B$(3 0 ) :I =l7 1 27 : FORK= 0T015 : B( K) = 

INT(2[ K+ . 5) : NEXT : GOSUB65525 : INPUT"TITLE " ;A$ : PRINT# 
- l , A$ 

655 0 5 I= I+l:D=PEEK(I) : IFD>6 4ANDD<91 THENJ=l : GOT065507 
655 06 IFJ=0THEN6 5508ELSEI FD>4 7ANDD<580RD>34ANDD<380RD= 3 

3THEN6 550iELSEGOSUB65516 : GOT06 55 0 8 
65507 A$ =A$+CHR$(D) : GOT065505 
65508 A$= " " : IFD<> l 45THEN65511 
655 0 9 I=I+l: D=PEEK(I) :I FD>47ANDD<58THENA$=A$+CHR$(D) : GO 

T065509 
65510 I FD=32THEN6 5509ELSEGOSUB65517 :I FD<>44THEN65511ELS 

EA$=" ": GOT065509 
65511 J=0 : A$=" ": IFD=0THENB$( 0 )="": M= 0 :GOSUB65520:I FLN=6 

5500 THEN6551 5ELSEPRINT : PRINTLN ;: PRINTTAB(8 ) "" ;: I=I 
+4 : C$=STR$( LN) : C$="/"+RIGHT$(C$ , LEN(C$)-l) : GOSUB65 
518 : GOT065505 

65512 I FD=l470RD=l36THEN65513ELSEIFD=3 4THEN6551 4 ELSE655 
05 

6 5513 D=PEEK(I+l ) : IFD=0THEN65505ELSEI=I+l : GOT065513 
6 5514 IFD=0 THEN65505ELSEI =I+l: D=PEEK( I ) : IFD=3 4THEN65505 

ELSE6 5514 
65515 PRINTt-l, D$ : PRINT#-l ,"END": STOP 
65516 I FD= 40A$=A$+" ()" 
65517 FORLN=0TOM : IFA$=B$( LN)THENRETURNELSENEXT : PRINTA$ ; 

" ." ;: C$=" "+A$ : GOSUB65518 : M=M+l : B$(M) =A$ : RETURN 
6551 8 IFLEN(D$+C$)<24 5THEND$=D$+C$ELSEPRINT#-l , D$:D$=C$ 
6551 9 RETURN 
6552 0 K=- l : LN= 0: D=PEEK(I+3) 
65521 K=K+l: E=D/2 : F=INT(E) : IFF- E<0THENLN=LN+B(K) 
65522 IFK=7 THEND=PEEK( I + 4 ) : GOT065521 
6552 3 I FK=l 5RETURNELSED=F : GOT065521 
6552 4 A$=INKEY$ : I FA$= ""THEN6552 4ELSECLS:RETURN 
65525 PRINT@52 4, "PREPARE TAPE - HI T ANY KEY WHEN READY " 

: GOSUB655 24 :RETURN 

Program Listing 1. Part A CROSSREF 

fi cult. In Table 2, I have illustrat in your recorder, prepare to 
ed a simple two-line program record, then touch any key. The 
and how to interpret the code. program will ask you for a title. 

Touch BREAK to stop the dis Type your program name fol
play when you have seen lowed by ENTER. Part A will 
enough. RUN 65500 again. start to analyze your program 
Touch 2 and you wil l be asked to line by line. You will see line 
prepare a tape. Put a fresh one numbers appearing on your 
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65 451 CLS:CLEAR10000 : DIMV$(200) , LN$(200),Ll$(20 ) ,N ( 200 ) 
: MAX=-l:GOSUB6 5 4 88:INPUT#-l, TI $ : PRINTTI$ 

65 452 FORJ=0TOMAX : PRINTJ+l ; : PRI NTTAB( 4) V$( J ); :PRINTTAB( 
1 2)LN$(J ) :NEXT: INPUT# -l ,D$:IFD$= " END"THEN65 468ELSE 
L=LEN(D$ ) :I=l :S=0:GOSUB65 486:IFB$>="A"ANDB$=<"Z " OR 
B$ >"0 "ANDB$<= " 9" THEN65 453ELSE I FB$= " /"THEN65 45 4 ELSE 
I= I +l : GOT065456 

65453 V$=" " :V$=V$+B$ : GOT065457 
654 54 PRINT@l000, " "; : PRINT@l000 ,LN$; : LN$= " " : K( 0)= 

K(0)+1 
654 55 GOSUB65486 : I FB$= " " THEN65456ELSEIFB$="/ " THEN6545 4 

ELSELN$=LN$+B$:IFS=lTHEN65 452ELSE65455 
65456 V$= " " 
65457 GOSUB65486 : IFB$= " "ORB$= "/ " THEN65 458ELSEV$=V$+8$ : 

IFS=lTHEN65458ELSE65 4 57 
65 458 A$=L EFT$(V$,l) :IFA$< " l " ORA$>"9"THEN65 459ELSELN=LE 

N(V$) : V$=STRING$(5-LN ," ") +V$ 
65 459 FORJ=0TOMAX:IFV$=V$(J)THEN65 460ELSENEXT:MAX=MAX+l 

:V$(MAX)=V$:N(MAX) =MAX:LN=LEN (LN$):LN$=STRI NG$(6 -L 
N," " )+LN$:LN$(MAX)=LN$:GOT065 467 

65460 LN=LEN (LN$) :LN$=STRING$(6 - LN , " ")+LN$:IFLEN(LN$(J 
))>250THEN65461ELSELN$(J)=LN$(J )+LN$ : GOT065467 

6546 1 IFRIGHT$(LN$( J ) , l) <> " +" THENGOSUB6 548 4 :LN$ (J)=LN$( 
J)+A$ : Y=X :GOT065466 

65462 Y=VAL(MID$(LN$(J) , 253 , 2) ) 
65463 IFLEN(Ll$(Y))<=250THEN65466ELSEIFRIGHT$( Ll $(Y) , 1) 

<> " +" THEN65465 
65464 Y=VAL(MID$(Ll$(Y ) ,253,2)) : GOT065463 
65 465 GOSUB65484:Ll$(Y) =Ll$(Y)+A$ :Y=X 
65466 Ll$(Y)=Ll$(Y) +LN$ 
65467 IFS=lTHEN65452ELSEIFB$= "/ "THEN65 4 54 ELSE65 456 
6546 8 CLS : PRINT@540, " SORTING" : M=MAX 
65469 M=INT (M/2) :IFM=0THEN65473ELSEJ=0 : K=MAX-M 
654 70 I=J 
65471 L=I+M: IFV$(I)<=V$(L)THEN65472ELSEPRINT@606 , M; : T$= 

V$(I) : T=N (I) : V$(I ) =V$(L) :N (I )=N(L) : V$( L)=T$ : N( L)=T 
: I=I-M: IFI=>0THEN65471 

654 7 2 J=J+l : IFJ >KTHEN65469ELSE65 470 
654 73 CLS : PRINT@525, " TOUCH PTO PRINT ELSE ANY OTHER KE 

Y" 
6547 4 GOSUB6 54 87:IFA$<>"P"THENSTOP 
65475 CLS : J=0 :LPRINT" SUBROUTI NE AND VARIABLE CROSS- REF E 

RENCE TABLE":LPRINTSTRI NG$( 1, 138) :LPRINT" TITLE , 
TI$: LPRINTSTRING$ (3 , 138) : IFLEFT$ (V$ ( 0) , 1 ) < "A " THENL 
PRI NT"SUBROUTINE CALLED FROM LINE(S)"ELSE65 4 77 

654 76 IFLEFT$(V$(J) , l) < "A"THENGOSUB65 479 : K(l )=K ( l ) +l : GO 
T065476 

654 77 LPRINTSTRI NG$ ( 3,138) : LPRINT" VARIABLE USED I N 
LINE(S)" 

6547 8 GOSUB65 479 : GOT065 4 78 
65479 LPRINTTAB( 3 )V$(J) ; :LN$=LN$(N(J ) ) : L=LEN (LN$) : GOSUB 

65 4 80 :I FJ=MAXTHEN65483ELSEJ=J+l:RETURN 
654 80 K=66:IFL>KTHEN654 8 2 ELSEIFRIGHT$ (LN$ ,l )="+" THEN65 4 

81ELSELPRI NTTAB(l2)LN$ : RETURN 
65481 Y=VAL(MID$(LN$,L-2,2)) : LPRINTTAB( l2 )LEFT$(LN$ , L-3 

) : LN$=Ll$(Y) :L=LEN(LN$ ): GOT065480 
654 82 N$=LEFT$(LN$,66) : LPRINTTAB(l2)N$ : LN$=RIGHT$( LN$,L 

-K) : L=LEN ( LN$ ) :GOT065480 
65 4 83 LPRINTSTRING$( 3 , 138) : LPRINT " PROGRAM HAS " ;K (0); " 

NUMBERED BASIC STATEMENTS, "; K ( 1) ;" CALLED SUBROUT 
INES ," :LPRINT" AND ";MAX+l-K(l) ;" VARIABLES ." : LPRI N 
TSTRING$(3 , 138) :STOP 

65 4 84 X=X+l : A$=STR$ (X) : IFX<l0THENA$= " "+A$ 
65 4 85 A$=A$+ "+" :A$=RIGHT$(A$ , 3) :RETURN 
65 4 86 B$=MID$(D$ ,I ,l) : I=I+ l :IFI <=LTHENRETURNELSES=l : RET 

URN 
65487 A$=INKEY$ : IFA$= " "THEN65487ELSERETURN 
65488 PRINT@52 4,"PREPARE TAPE - HI T ANY KEY WHEN READY " 

:GOSUB654 87:CLS : RETURN 

Program Listing 2. Part B CROSSREF 

STEP 1: " CLOAD" your program, then " PRINTPEEK (16633)" 


STEP 2: If t he contents of 16633 are 2 or greaterthan " POKE16548, PEEK (16633~2" 


and " POKE16549, PEEK (16634)" 


then go to STEP 4 


STEP 3: If the contents of 16633 is O or 1 then " POKE16548, PEEK (16633) + 254" 

and POKE 16549, PEEK (16634) - 1" 


then go to STEP 4 


STEP 4: " CLOAD'" Part A from the cassette recorder then " POKE16548. 233" and 

POKE16549, 66" 


STEP 5: Now " RUN 65500" 


Table 1. Appending Part A to Your Program 

Don't be misled by more expensive imitations! 

This is the original Photo point lig ht pen pre

ferred and supported by some of the leading 

software sources like, " Quali ty Software" - " In

stant Software" - " Level IV ··products and so on. 


Just imagine . . 

In playing backgammon, (inc luded) when you 

want to move a man, you just point at where you 

want to move from, then po int at where you 

want to move to, and your man moves!!! No 

more fumbl ing with keyboards-YEA ! 


Your Photo Point package comes complete; 
• 	 1 Photo po int 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 sett ings ...J 

m 
• 	 A cassette tape with 4 info rmat ive programs ~ 

and games a: 
• 	 Ready to connect to you r TRS-80 System. w 

(DOS too!) >
...J 

• 	 Does not void any Radio Shack warranties (ii 
Requirements: 
• 	 Level II basic 
• And a little imagination '.' 

For fast real t ime programming it is your lowest 

cost peripheral at s19_95 


Announcing 

NEW PEN BASIC by Steve Bjork 
Steve is one o f the Best Assembly Lang. pro
grammers around , and he has come up with PEN 
BASIC. This low memory routine will add 10 more com
mands to Level II such as PENGET which searches the 
entire sc reen for the pen and ret urn s a number bet ween 
0-1024 in about 1 sec. Plus 9 other commands. Perfect fo r 
you lightware autho rs and NEW li ght pen owners 
too' . . . . . .. . . only s14.9S 

----------- (COUPON) --------- 
Micro M atrix v sa 
P.O. Box 938 • Pacifica. CA 94044 
Send for yours NOW: (415) 355-4635 

Name 	 Photo point 
[ I $19.95 

Pen Basic 
City ------·----- St.____ l I $14.95 

Z ip ----------- 

Card # ____ ____ _ _ Mo ney 
Ex. CK. Order Visa MC 
Date U 0 DD 
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TRS-80 

CASE 


ATTACHE STYLE CASES FOR CARRYI NG AND PROT ECTING A COM· 
PLETE CO MPUTER SET-UP CONSTRUCTED OF THE HIGHEST QUALITY 
LUGGAG E MATERIAL WITH SADDLE STITCHING WILL ACCOMMODATE 
EQUIPMENT IN A FULLY OPERATIONAL CONFIGURATION ALON G WITH 
MANUALS. WORKIN G PAPERS AND DISKS. NEVER A NEED T O REMOVE 
EQUIPMENT FROM CASE. SIMPLY REM OVE LID. CONNECT POWER AND 
OPERATE. LID CAN BE REPLACED AND LOCKED FOR SECURITY AND 
PROTECTIO N WI THOUT DISCONNECTING C ABLES FULLY TESTED 

e AP101S 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 


CGMPLITER CRSE CGMPRNY(8'="/ v199 5650 INOIANA M OUN D C T COLUMBUS. OH IO 43?13 

(6 , 4 t 868-9464 


FINANCIAL 

ANALYSIS 


Our Financial Analysis System is menu driven for easy 
user control. The Case Method approach to documentation 
shows how each program in the system can be applied to 
solving typical financial problems including 

• Net Present Value Analysis • Amonizat1on Scnedules 
• Present value ot single oepos1t • Sum·ol· tne·years oepreciat1on 
• Present va lue at annuity • Stra1gnt line oepreciat1on 
• Future value of single oepos1t • Declining balance oepreciation 
• Future value of annuity • Montnly payment to amon1ze a ioan 
• Break-Even Analysis • Number ot payments to amort11e a ioan 
• GroWln Stock Valuation • Ba 11oon Payment 
• Bono Analysis • IRR 
• Days Between Oates 

Minimum hardware requirements · 

TRS-80" 16K. 1 Disk . 'Level II Basic 

Please specify Model I or Model II 


Send check or M.O for $59.95 to CYBERWARE. 

3608 Wildgrove. Arlington . TX 7601 7 


Credit card 
customers order 

TOLL FREE 800-227-1617 ext. 403 

California Residents call 800-772-3545 ext. 403 


Tnu residents add 5% sales tu 

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


cyberwaremiiiiiiiiimiiiiiiiiimiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiil' 
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screen, followed by the variable After Part A has run through 
names and subroutine calls in your program (This can take 
each line. Part A discards dupli· awhile for a long program, but 
cate variables or subroutine ref you can monitor its every step.), 
erences appearing in any line it will stop at line 65515. It does 
so, for example, if you had a pro this when it encounters line 
gram line: number 65500, the starting line 

of Part A. 
200COW =COW+1:GOSUB1000:DOG =5 

To see if you have a valid tape, 

you would see on your screen: rewind it. Type RUN 65500. 


Select option 3. Prepare your 

200 COW.1000.DOG 

recorder for play and touch any 

Notice that the variable COW key. The contents of the tape 

appears only once on the should be displayed on your 

screen, although you used it screen and you can be sure of a 

twice in line 200. You will also valid run. If you read garbage on 

observe that a subscripted vari the tape, or find nothing, stop. 

able is identified by the array Go through opt ion 2 again . 

name, and not by the specific Check that you are properly set 

element in the array. For ex up for recording. 

ample: 
Three Sections 

300 V(I) =V(J):V(J) =K 
After you get a valid tape, you 


would appear on your screen as: are ready for Part B. Type NEW. 

CLOAD Part B, and type RUN. 


300 V().l.J.K. 
The tape you made with Part A 

Every so often the program should be rewound and your 

will stop and write a record on cassette recorder set up for 

tape. The routine which does play. 

this is found on lines 65518- Part B consists of three sec

65519. tions. Section 1, in lines 65450

CHARACTER 

ADDRESS CONTENT S OR KEYWORD 


17128 0 C ALWA YS ZERO i START OF FIRST STATEMEN T , ) 

17129 3 <READ AS 067r0 03 , CONVERTS TO 1 7 155r 

17130 6 7 THE ADDRESS OF THE NEXT POINTERl 

171 3 1 20 0 CREAO AS 000 , 2 0 0 , CONVERTS TO 20 0 , 

17132 0 THE LINE NUHBER. ) 

17133 67 c 

171 3 1 79 0 

17135 8 7 M 

17 136 213 

17137 67 c 

17 138 79 0 

171 39 87 

171 4 0 205 

17141 19 

17142 58 

17143 145 GOSUB 

171'H 1 9 1 

17145 18 

17146 18 

17147 18 

17148 58 

171.ilf9 68 0 
17150 79 0 

171 5 1 7 1 G 

17 1 52 213 

17153 5 3 

171 5 4 0 CSTAFHS A NEW NUME:EREO LINE.) 
171~~ 2 1 C READ AS 067 r 021 . CONVERTS TO 171 76 , 
17156 67 THE ADDRESS OF THE NEXT POINTER. ) 

17157 11 CREAO AS 001 , 044, CONVERTS TO 3 00 , 

17158 1 THE L INE NUMBER,> 

17 15 9 86 v 

17 160 1 0 ( 


17161 73 I 

17162 11 

171 63 2 13 

1 7164 86 v 

1 7 165 10 ( 


1 7166 7 1 J 

1 7 16 7 1 1 ) 


1 7 168 58 

1 7 169 86 v 

17170 1 0 ( 


1 7 171 71 J 

17172 11 

17173 213 

1 7 174 75 K 

1 7175 0 <STARTS THE NEXT NUMBERED LINE. > 


YOU MOULD SEE THE NUHBERS SHOWN IN COLUMN 2 

I F YOU ENTERED THE PROCRAH : 

200 COW= CO\Hl :GOSU91000 :OOCs:S 
300 V< I ) • V( J) !V(J)•K 

ANO USED OPTION 1 OF PART A , 

Table 2. Illustration of TRS-80 Code 



Box 839 f No, Hollywood, C~, 91603 f C213l 764-3131 

"WORD PROCESSING 

SUBEDIT, SUBSCRIPT, & PROF offer comprehensive, mainframe quality 
text prepar ation for many printers, a nd support for proportional fonts 
of the Centronics*'737 and Radio Shack®Line Printer J V. 110 page5 of 
documenta tion includes tutorial and EZSCRIPT. Among the more than 75 
commands and formatting options a re: 

multiple top and bottom titles 
line sp lit, join, and d uplicate 

global sear ch and change 
block move and copy 
rig ht -justi fieat ion 
chained text files 
table of contents 

form letters 
underlining 

supers c ripts d center~ng Csome printers) 
an subscrip 1s -

MININI T is a keyboa l"d driver that tells you when the ROM is 
doing string compression. It also provides automatic key repea t, 
lower-case support fer your lower-case hard ware, inte lligent screen 
print, video routing to printe r, and direct entry of arrows, underscores. 

GE N ERAL U TILI T I ES 

X T END 4 0 conve rts 35-track diskettes to 40 tracks in 15 
seconds without tedious hand-copying of files . Requires your hardwa re 
and Operating System t o support 40 tracks. 

QUICK COMPRESS of in-memory B ASIC prog r ams . 
Allows multi-statement lines, doesn't combine lines, removes bl anks 
and remarks at your option . P r ocesses over 200 Unes/second, 

PRICES 

F'ROF', SUE:EDIT , S UBSCRIF'T $40 ~ 
MININIT 15 
XTENMO 15 
O•J ick. CoMPress 20 

Please add S3.00 pe r order to cover diskette and shipping. Checks Q,K,, 
but no credit cards or COD's, Calif, residents add b*I. sales tax. 

All software includes documenta tion and distribution on d iskette for 
TRS-ScfModel 1 ' s Conly) with at lea st 32K of stora ge. Please specify 
Operating System CTRSDOS or N£WDOS> and number of disk drives. 

So does the price. 
There are lots ofprograms with sound that 

are worth about a dollar. Trouble is, they cost a 
lot more. 

But at Basics & Beyond we've just developed 
Microcosm III, 20 programs with sound-each 
just as good as our competition's $15 and $20 pro
grams-for $24.95. That's a 20-program package 
for $24.95. 

It includes "Pinball," replete with ringing 
bonuses, spinners, buzzers and fl ippers; torpedo
firing "Submarine" that explodes with underwater 
excitement; and the righ t/ wrong b uzzer in "Long 
Division" teaches step by step. 

At Basics & Beyond we underscored our 
point that most other program packages are over 
priced with Microcosm I and Microcosm II, $19.95 
each. Now a lot of people will start hearing about 
our third package and stop listening to high prices. 

You see, it's not that our program packages 
for the TRS-80™ microcomputer are so cheap. 
It's just that theirs are so expensive. 

BASICS&BEYOND, INC. 
Box 10 • Amawalk, N.Y. 10501 • Or ""11 914-962-2355 v 49 

MaJterchargr: and Visa accepted. 
No charge for postage o r handlina. N.Y. residents add 5'\, ,.1.,. tax. 

TRS-80 is a tn.demar-k of the Radio Shack division of!Tandy Cor-p. 

DISCOVER THE 6809 IN YOUR COLOR COMPUTER 

Now you can explore the Radio Shack Color Computer's impressive potentials-as an inexpensive 
development system, a color peripheral, a process controller-ad infinitum. The Micro Works introduces 
these powerful software tools for utilizing the color computer at the assembly language level. 

MONITOR TAPE: A cassette tape which 
allows you to: 

• 	 Examine or change memory using a 
formatted hex display 

• 	 Save areas of memory to cassette in 
binary (a " CSAVEM") 

• 	 Download/upload data or programs to 
a host system 

• 	 Move the video disp lay pag e 
throughout RAM 

• 	 Send or receive RS-232 at up to 9600 
baud 

• 	 Investigate and activate features of 
your computer, such as hi-res graphics 
or machine-language music 

• 	 Use your computer as an intelligent 
peripheral of another computer, for a 
color display or a 6809 program 
development tool 

The monitor has 17 commands in all, and is 
relocatable and re-entrant. 
SOC Monitor Tape Price: $29.95 

v 109TH~U©~ 

MONITOR ROM: The 
same program as the 
monitor tape, supplied 
on ROM. This allows 
BASIC to use the entire 
RAM space. And you 
don't need to re-load the 
monitor each time you 
use it. 
SOC Monitor ROM 
Price: $39.95 

INSIDE THE COLOR COMPUTER: This 
package is a disassembler which runs 
on t he color computer and enables 
you to generate your own source 
listing of the BASIC interpreter ROM. 
Also inc luded is a documentation 
package which gives useful ROM 
entry points, complete memory map, 
1/0 hardware details and more. Dis
assembler features include cross
referencing of variables and labels; 
ou t put code which can be re
assembled; output to an 80-column 
printer, small printer or screen; and a 
data table area specification which 
defaults to the table boundaries in the 
interpreter ROM. A 16K system is 
required for t he use of this cassette. 
SOC Disassembler Price: $49.95 

Mastercharge and BankAmericard 

W@~ P.O. BOX 1110 DELMAR, CA 92014 714-942-2400 
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65467, reads the tape and 
makes a table of variable names 
and subroutines. Each is fol
lowed by the line numbers in 
which they appear. You will see 
this table updated each time a 
tape record has been read. The 
routines place variable names 
and subroutines in the order of 
appearance on the tape, and 
therefore in your program. You 
will see the line number being 
analyzed appear at the bottom 
of your screen. 

After the last record has been 
read, Section 2 is entered, line 
numbers 65468-65472. Section 
2 is simply a sort. Fol lowing the 
sort , the table will be re 
org anized with subroutines 
coming first in numerical order, 
followed by variable names in al
phabetical order. You will be 
asked to touch key P to begin 
printing the final table. 

This is now done in Section 3, 
line numbers 65473-65483. 
Touching any other key besides 
P stops the program at line 
65474, without printing the 
table. If you accidently touch 
another key and get a BREAK 
message, type GOTO 65475 and 
hit ENTER. 

When you touch P, be sure 
your printer is set up to print. For 

those without a printer, change 
all "LPRINTs" to " PRINTs" in 
lines 65475, 65477, 65479, 65480, 
65481 , 65482 and 65483- a total 
of 15 places. You will see the 
cross-reference list appear on 
your screen. Use SHIFT @ to 
freeze the display so you can 
transcribe the output. 

Table 3 is a sample of the out· 
put obtained from CROSSREF. 
For my illustration, I chose Part 
B of CROSSREF. Compare this 
cross-reference listing with the 
program on Listing 2. I have 
used CROSSREF to analyze 
large programs. For example, 
Bridge Challenger from Per
sonal Software contains 392 
BASIC statements and uses 30 
subroutines and 87 variables. 
One of my programs has 280 
lines and uses 54 subroutines 
and 112 variables. 

In TRS-80 BASIC, only the first 
two characters in a variable 
name are considered. Thus the 
variable COW and the variable 
COT are considered the same. 
CROSSREF, however, considers 
these as separate variables. The 
cross-reference listing may help 
you to identify variable names. 

Using a cross reference list
ing certainly makes the program 
mod easier. Good luck! • 

SUBROUTINE AHO VARIABLE CROSS-REFERENCE TABLE 

TITLE AHAL YSIS OF PART B 

SUBROUTI NE CALLED FRO~ LINE< S > 
65179 65"t76 6 5 1 78 
65180 65 1 79 
65181 65161 6 5165 
6 5186 651 52 65155 65157 
65187 651 71 65188 
6 5188 651 5 1 

VARIABLE USED IN LINE< S > 
65"\58 65161 65165 651 7-1 6 5 181 65185 65187 

a• 65"t52 6 5 1 53 6 5 1 55 65157 6 5 167 65186 
D• 65152 65186 
I 6 5"\52 6517 0 6 517 1 05.q90 
J 65152 65459 65160 65161 6 5 162 65169 65..70 65172 65'1 7.5 

6S"'t76 65'179 
65169 65172 6 5 180 65482 

K< > 6 5 15-1 65176 651 83 
L 6 5 "t52 65171 651 79 65180 6518 1 65182 65186 
L U C> 6 5151 65163 65161 65165 65166 65181 
LN 65 1 58 6 5159 65160 
L N• 65151 65155 65 1 5 9 65160 65166 65 1 79 6 5180 651 8 1 65182 
L NtC ) 	 6 5 151 6 5'152 65159 6 5160 6 516 1 6 5 162 65179 

65168 6 5 .. 69 651 71 
HA X 	 6515 1 65 411 52 65 1 59 65"\68 65-169 651 79 65183 " 
H• 	 65"\82 
H<> 651 5 1 651 5 9 6 5 1 7 1 65179 
s 65152 6 5155 65157 65''67 6 5186 
T 	 654'71 
Tt 6 5 1 7 1 
Ti t 651 5 1 651 75 
Vt 65153 65"\56 65157 65158 65159 
Vt C > 65151 65152 6 5 1 59 6517 1 6 5 1 75 65176 65"\79 
x 65161 65165 65181 
'( 6 5161 65162 6 5 163 65164 65165 65466 65181 

PROCRAH HAS 39 NUHBEREO BASIC STATE l"IENTS r 12 CALLEO SUBROUTINES , 
ANO 18 VARIABLES . 

Table 3. CROSSREF Output 

for the TRS-80 from Micro-Mega 

The Original GREEN-SCREEN 

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 cha racters 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· 
tisedby others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS80 Video Display. It is attached with adhesive s trips 
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 sys tem. 

THE GREEN-SCREEN ....................................................... $13.95 
Add $1.00 for postage and handling. 

Terms: Check or money order, no CODs or credi t 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 mall. Virgin ia residents, add 4% sates tax. 

,..... 29 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Micro-Mega· P.O. Box 6265 ·Arlington,Va 22206 

AUTHORIZED TRS 80 ' DEALER #R491 

$670.00 MODEL I 
16K Level II with Keypad 

26-1056 

$3500.00 

$875.00 
MODEL Ill 

MODEL Ill 16K RAM, 
MODEL 111 BASIC 

26-1062 

WE ACCEPT CHECK. MON EY ORDER. OR 
PHONE ORDERS WITH VISA OR MASTER 
CHARGE. SHI PPING COSTS WILL BE ADDED 
TOCHARGEORDERS. DISK DRIVES. PRINT· 
ERS. PERI PHERALS. AN D SOFTWARE -

MODEL II 
MODEL II, 64K 

26-4002 

YOU NAME. WE"VE GOT IT. FULL FACTORY W ARRANTY 
WRITE OR CALL FOR OUR COMPLETE ON ALL ITEM S SOLD. 
PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MIC H. 48160 
(313) 439·1 508 (313) 439·1400 

C & S ELECTRON ICS MART IS AN AUTHORIZED TRS 80' SALES CEN TER STORE • R491 

,.....145 
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EDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDASEDAS 

m 

<( c 
(/) 

EDAS EDAS EDASc )> 
UJ tJ) 
(/) If you thought Galactic Software's highly acclaimed EDAS 4.0 for the Model II TRS-80 set the industry m
<( cstandard for Z-80 Editor/ Assemblers, you were RIGHT!c )> 
UJ tJ) 
(/) From Galactic now comes a New Generation of Editor/ Assemblers fo r the TRS-80 Models I, II , AND 111. m 
<( c c These Editor/ Assemblers contain all of the o rig inal features of EDAS 4.0, PLUS THE FOLLOWING!! )> 
UJ tJ) 
(/) ••• Assemble directly from one or MORE source fil es by means of a *GET directive - Now the m 
<( ccapability o f linked source fil es in a Non-Marco environment ex ists for assembling more than 500k of c )> 
UJ source I CJ) 
(/) m 
<( "* Al l versions a!low most TRSDOS library commands to be executed from within the c c )>Editor/ Assembler environment. 
UJ tJ) 

m(/) All versions allow assembly d irectly t o di sk or to memory.<( c c )>Branch to your program assembled in memory and retu rn to the Ed itor/Assembler for debugging.UJ tJ) 

m(/) 
All ve rsions support Block line moves , G lo bal string replacement, and a Find option to locate c<( 

c strings anywhere in the text. )> 
UJ tJ) 
(/) Galactic's Ed i tor/Ass~mbler remains the most versati le, user-oriented package available. A complete m 
<( cmanual w ith detai led descriptions is provided with each Editor/Assembler package, or is availablec )> 
UJ separately. All versions require a sing le drive TRS-80 system. tJ) 
(/) m 
<( Model I or 111 Vers ion, wi th Manual . . ... ·.................. . .......................... . . . . . . . $ 79.00 c 
c )>Mode l II Version. with Manual . ... .. .... .. . ........... . ......... ..... .. . ..... . . .. ... . . .. .. . $179.00

UJ tJ) 
(/) Manual only .. .. . . ........... . ... . ...... . .. .. . .. . .. . . . ......... . .. . ... . .. . .... . . ... . . . . .. . $ 29.00 m 
<( 
c EDASfrom~ )> 

c 
UJ tJ) 
(/) -x Galactic 11520 N . Port Washington Rd. ~ <( 

c ~ Software Ltd. v254 Mequon, Wisconsin 53092 l> 

UJ (414) 241-8030 (/) 

S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 S\f03 


Professoonal softwMe TRS·80® MODEL II NOW AVAILABLll 

FULL SCREEN TEXT EDITORSBASIC CROSS REFERENCE +HOO FOR THE TRS-80•e FIND WHlRE NAMl.S AR t UStD FAST' e SAVL HOURS' POSTAGE & 
• CAN YOU Dllln 'I HAl LINt> FINO o un e PARAI LEI /SERIAL PRINH RS . $59.99 HANDLING 
e 00 YOU HAVE DEAD CODI NG! • StVERAL OPrlONS Now there are products that will allow you to program 
e WANT A NICE PROGRAM LISTING WITH • 618 LPI VARIABLE DOCUMENTATION ONLY $10.00 like the professionals do. If you enjoy the sophistica· 

DATE & TIME IN HEADING l.INE WIDTH & PAGE DEPTH. DEDUCTIBLt ON PURCHASE. tion of writi ng your own programs then you are in for a 
real treat when you use o ur editors. Features include: 
full screen display; complete control over scroll ing 
and cursor movement; character change, insert, de

DISK SORT • YOU DON'l HAVE TO BE A PROGRAMMER TO USt JTI 
• MlNU DRIVEN e t ASY TO USL e EASY TO INSERT INTO + HOO lete; insert, delete, copy, move tines or blocks of lines;$69.99e RANDOM FILES • t-AS l ! IOB STRf.AM FOR renumber; global find and change. DOCUMENTATION ONLY $10.00 POSTAGE & 
e ( HAINS TO SYSTEM e SPECS SAVED NON-STOP RUNNING' BASIC editor runs from tape or disk. Once loaded, a DEDUCTIBLE ON PURCHASE HANDLING 

OR llASIC PROGRAMS ON DISK single command invokes our extended edit mode, with 
powers and abilities far beyond those of conventional BASIC COMPILER • WR ITTE N BY MICROSOFT ll9=:1B L¢2:" edi ting! Advanced features include user definable 

e TRSDOS~/BASIC COMPATllllE' • lASY TO USl macro keys and the powerful program restructuring 
e ~ASlE R THAN BASIC BY UP TO • AUGMFNTFD WITH OUR 

+ SS.00 POSTAGE &$350.00 tool SELECTIVE RENUMBER. 

30 TIMES DOCUMEN J'ATION 
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HANDLING 
EDTASM editors are compatible with EDTASM source 

rns-oo" & ·rnsDos~ ARE REGISHRw GOOD-LYDDON DATA SYSTEMS V' tape files. Disk version includes patch to run Radio 
TRAD[MARKS OF TANDY CORP. 5486 RIVERSIDE OR., CHINO, CA. 91710 MASTER CHARGE or VISA accepted. Shack" EDTASM from disk! All products are shipped 

on tape for level 2 machines and include a comprehen· 
sive owner's manual. 

VISA / MC Order Line Only (except Mich.) 800-253-4358 ext. 100 The Text Editor for BASIC 
Order #1010-20 ............ ...... ....................... ... .........24.95FINDISK·ll The ultimate In automatic disk Indexing with exclusive features . . . .. Model-I $20.00 
The Text Editors for EDTASM Source Files: 

AUTOMATICALLY create INDEX of programs or data fro m all your disks, print disk LABELS, print Tape Version 
alphabetized MASTERUST, do fast SEARCH. add DESCRIPTIONS. Also automatically: detect DATA or Order #1010-30 ................................................ ..... 24.95 
SYS disks. PURGE disks and index of old files, and UPDATE from revised disks only . Disk Version (Req. 32K and up) 

Order #1010-31... ...................... .. ...... .. ............. .. ..34.95
SOLAR·I The critical calculations for passive design... Model-I $30.00 ... ..... Model·II $45.00 

Send check or money order (no CODs) to: INPUT: any latitude. orientation, slope, roof overhang, storage type, building loss, OUTPUT: solar angles. 

shading, time , heat gain/ loss, percent solar, fuel use . Print report by hour. month. year in presentation format. , ........... _......... 

RIA-II Complex Real Estate Investment Analys is .. . ..... . .. Model-I $30.00... .. . Model-ll $45.00 
 -Vllllll\dl l'lliol - v107 

Analysis for investor or homeowner using Elwood method. INPUT: Project costs, loan and tax data, 

expenses, depreciation rate. OUTPUT: Cap rate / value. mortgage payments. before/ after tax cash flows, return 
 A--•:,.-.a:.-. .... I l .... 1a..1 

.-.11111111 ...U I IVll ._,,Ill IU o(IRR) , profit/ gain from sale over any time series. 

DEPRECIATE-I Manage a list of depreciable Items ....... . .. Model-I $15.00.....Model·ll $20.00 
 Post Office Box 214, Dept. 18 1 
Tracks long list of depreciable items with varying purchase d ates, depreciation rates. or per cent business use. Rye, New York 10580 

Update any time. Print tax form. Used by many CPAs. 

N. Y. State residents please add applicable sales tax. STRUCT-1Graphic design of steel / wood beams and moment transfer....... ..... Model-I $15.00 

Please allow 4-0 weeks delivery. Dealer inquiries invited. INPUT: span/ cantilever , uniform / point loads, beam material. OUTPUT: with screen graphics beam moment 

& shear diagrams. Print job report with diagram, stresses. and required beam sizes. 
•Radio Shack and TRS·BO are registered trademarks ofMin 32K. On disk (Mod-I o ne drive order tape). Add $1 .00 postage (Mich. add 4 % tax) VISA/ MC 
The Tandy Corp. 

vBB DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, Ml 49005 (616) 344-0805 
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TECHNIQUE 

Halve the hassle of handling cassette data files. 

Efficient Cassette 1/0 


Gerald A. Sabin 
6022 Sage Drive 
Orlando, FL 32807 

This article is dedicated to 
TRS-80 users (Level II 

BASIC) who regularly use their 
cassette tape recorders for in
putting and outputting data files 
into their programs. If you are 
not this type of user, I'm afraid 
this article isn 't for you. 

Even now, the regular users of 
cassette-oriented systems out
number disk users. So, read 
on- you will probably find 
something that may simplify 
and improve your cassette 110. 

The applications for data files 
on cassette tapes are numer
ous. As we scan through recent 
literature, we find the following 
applications: mailing lists, per
sonal information systems, fi
nancial record-keeping, and 
many others. Applications are 
limited only by the imagination 
of the system user. 

The Data File 

A typical file is created by the 
repeated use of the PRINT #-1 
command, and is followed by a 
list of variables to be transmit

ted from memory onto tape. In 
reverse, the file is read back into 
the program later by the INPUT 
#-1 command, and followed by 
the same list of variables. 

In most applications pro
gramming dealing with cassette 
110 operations, the program 
must have both the INPUT #-1 
and PRINT #-1 commands. 

In the general scheme of 
things, the program is responsi
ble for reading an existing file, 
updating it in some fashion, and 
recording the updated file onto 
the tape. 

In order to meet other require
ments imposed by the Level II 
system, the PRINT #-1 state
ments turn out to be exception
ally long, usually running to 
three or more lines of text on the 
screen. Why are they so long? 
The answer lies in the estab
lished format for recording data 
on tape. 

Each burst of data is separat
ed by a long leader that ensures 
that the tape is up to speed (and 
stabilized) when the data is be
ing read (or while it is being writ
ten). If we should write the data 
in short bursts, we would have 
many stretches of leader code 
to separate them. 

Therefore, to keep the overall 
length of the tape file down to a 
reasonable value, the user 
needs to pack as much data as 
possible into each burst, sub
ject to an absolute maximum of 

255 bytes per burst. This results 
in the very long list of variables 
mentioned above. 

But how can we enhance 
cassette 110? 

Method 

What we propose to do is to 
simplify the program by letting 
one statement do the INPUT #-1, 
variables list and PRINT #-1, 
variables list. The variables list 
is the same for INPUT #-1 and 
PRINT #-1, so all that we need do 
now is to change the PRINT 
token ( = 178) by the INPUT 
token (=137) when reading 
tape, and vice versa for writing 
tape. This is done by POKEing a 
specific address with 178 or 137 
as needed. It accomplishes our 
stated purpose of letting one 
BASIC statement serve both 
I/Os. 

There is a definite advantage 
in placing the single tape 110 
statement as early as possible 
in the program. This keeps the 
address where the PRINT/IN
PUT token resides as a fixed ad
dress, even if the program is ed
ited later-provided, of course, 
that the editing occurs in state
ments that follow the tape 1/0 
statement. If you do edit ahead 
of the tape 110 statement, and 
either insert or delete any char
acters, the address of the token 
will be shifted. It must be ac
counted for by POKEing the 
modified address of the token. 

Example 

This example is taken from a 
recent business application. We 
deal with a file of up to 500 ac
counts (in a 16K machine with 
Level II). Each account contains 
six items of data that don't have 
to be identified here, except to 
point out that two are elements 
in integer arrays. The other four 
are part of single-precision ar
rays. We won't present the en
tire program because it is long; 
instead, 'we wi ll discuss those 
parts relating directly to our 
method. These parts appear in 
Program Listings 1, 2 and 3. 

Program Listing 1 is the be
ginning and early part of the pro
gram. The 110 statement is a 
subroutine. Also, notice the 
jump around this subroutine 
with the statement 110 GOTO 
160. The statement 120 POKE 
17197, 16: POKE 17218, 16 will 
change the 1/0 token in lines 130 
and 140. Note that 16 is defined 
later in the program when we 
call for reading or writing tape. 
Each pass through statement 
140 processes five sets of data, 
hence STEP 5 in the FOR loop of 
line 1060. NL is the actual num
ber of accounts and is written in
to the cassette tape file. NL is 
defined elsewhere in the pro
gram and is not shown in the 
listings. 

Program Listing 2 controls, or 
calls for, tape 1/0. If we want to 
write to tape, we need GOTO 700 
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somewhere in the program, and 
GOTO 750 if we want to read 
tape. Either option returns to a 
MENU selection (not shown in 
the listings). 

Program List ing 3 shows the 
subroutine that calls the 110 
statement. 

Final Comments 

We've discussed the applica
tions programming for creating 
and using files on cassette tape. 
We haven't shown a complete 
program, just the pertinent cod
ing for the cassette 1/0. The 
reader can use these list ings to 
produce his or her own custom 
programs. 

The advantages for our meth
od are: 

1) Simplicity in cassette 1/0 
coding; (2) saving 200 or more 
bytes; (3) simplicity in future 
maintenance or modification of 
the program; (4) absolute cer
tainty that the read statement 
will have th.e same format as the 
write statement, thus eliminat

100 REM R79A 03/ 10/80 REV B. 9 

110 GOTO 160 

120 POKE 17197,I6:POKE 172 1 8,I6 

130 INPUTl-1,NL : PRINT NL : RETURN 

140 INPUT#-1, N(I) ,O (I) ,P(I) ,NM(I) , Q(I) , R(I) 

N(I+ l ) ,O(I+l ) ,P (I+ l ) , NM(I+l) ,Q(I+l ) , R(I+l) 

N(I+2) ,O (I+2) , P(I+2) ,NM (I+2) ,Q(I+2) ,R(I+2 ) 

N(I+3) , O(I+3) ,P (I+3) ,NM (I+3) , Q(I+3) ,R (I+3 ) 

N(I+ 4) , O(I+ 4) , P(I+4) , NM(I+ 4) ,Q(I+4) ,R(I+4) 

150 RETURN 

160 DEFINT I -K, N 

17 0 DI M N(500),0(500),P(500) , NM(500),Q(500),R (5 00 ) 

180 REM WHATEVER FOLLOWS . . • 


Program Listing 1. Beginning and Early Part of Sample Pro
gram. Line 140 has been modified slightly tor convenience in 
LIS Ting. The comma that normally follows R (/), R (I+ 1), R(I+ 
2), R (I+ 3) has been replaced by a line teed character (down
arrow). For RUNning the program it must be reset back to a 
comma. 

690 REM PROGRAM CONTI NUES HERE . 
700 REM WRITE TAPE ROUTINE 
710 GOSUB1030: PRINT"WRITING .. 
720 I6=178: GOSUB10 40 : GOTO 780 
750 REM READ TAPE ROUTINE 
760 GOSUB1030 : PRINT'READI NG .. 
770 I6=137 : GOSUB1040 
780 PRINT"COMPLETE - NOTE TAPE LOCATION 
790 GOTO --- (BACK TO MENU SELECTION) 
800 REM WHATEVER FOLLOWS • . . 

Program Listing 2. 

1030 CLS :INPUT'CASSETTE READY? - PRESS 
N 

1040 GOSUB 120 
1050 REM NL IS THE NUMBER OF ACCOUNTS 
1060 FOR J= l TO NL STEP 5 
1070 GOSUB 140 
1080 PRINT J ,: NEXT J: RETURN 
1090 REM OTHER PARTS OF PROGRAM FOLLOW 

Program Listing 3. 

~Reader Service- see page 242 

ing possibility for error. 
There is a supplementary 

method for storing the data on 
the tape. For this, we dump onto 
tape that part of the RAM hold
ing the program and its data. 
However, the appropriate com
mands are not available in 
BASIC. 

The most suitable way to do 
this is to use T-BUG that has 
been relocated to high memory 
for compatibi lity with BASIC. In 
a 16K machine the relocated 
T-BUG resides at 31230-32767. 

With relocated T-BUG, the 16K 
of memory (TEXT and DAT A) 
may be written onto tape in 
about 40 feet of tape Oust over 
four minutes). By way of com
parison, we see that some of the 
conventional cassette tape files 
by the PRINT # command can 
run to 15 minutes or more. 

Please note that in any case 
you still need your conventional 
PRINT # file if you want to pre
sent the file to a modified pro
gram. • 

ENTER';NX: RETUR 

Presenting 

CAR RACE II 

Gu ide your car 
around the ever 
changing rrocl~ in real 
rime. This game 1s 
written in mach ine 
language and includes 
sound ro provide a fosr
poced simulonon o f on 
ocruol race. This new 
improved version now 

OREAKOUT 
In rh1s machine 

language game with 
sound. you musr 
desrroy the graphic 
b Ioc I~ s w 1 r h your 
bouncing boll This 
s1m u lor1on of rhe 
popular arcade game 
hos 64 v or1or 1ons 
1nclud1ng sol id wa ll 
breol~rhrough corch 

MICRONOPOLY 
A full scale version of 

the famous board 
game Micronopoly 1s 
the only program we 
l~now of rhor ploys by 
rhe ru le s. allows 
rrod1ng. and doesn·r 
require you ro hove a 

ALIEN INVASION 
Shoot down rhe 

space invaders as they 
poss over your loser 
canon. This 1s a new 
im p roved v e rs ion 
ovoilobl e only from 
Sofrwore lnnovonons 
With sound 

..-~~~---"-"-'----"~~~~~~~---.. 

STELLAR 
ADVENTURE 

Explore rhe galaxy 
and fight the deadly 
Kyroxons in rhis real· 
rime graphic game 
with sound Traveling 
through rhe cosmos. 
you will e ncounter 
solar system s w1 rh 
orbi r1 ng p l anes 
Kyroxon dreodnoughrs 
which launch smalle r 
fighters. fontosnc a lien 
treasures. blocl~ holes 
and orher 1nrersrellor 
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hos 8 differenr rrocl~s 
Level II 16K rope 
$ 1 4 . 9 5 J 2 K d i s I~ 
$1995 

. 

1nv1sible wall whammy 
and on e or rwo 
p layers · 
Le vel II 16K rope 
$995 J2K D1sl~ $14 95 

" . 10 .,.. , , _ , K ·: 

. .. • t .. ..t • "4 o o w ;• . 
•11.1(• 111· 

··~ . t : I , •OOJ ' -..i •0710 •. t( (M .. 
' I • M '<111,• <0..101' •:'t. \ •·Ol · h , cio : -i,· 
~ ; •U ' "~! •" • " ....:.0 '~ "-ll'lr • 

\' :~ • ,,_ , 'hM..... 
· 1'6 ' " 
t"•'l l •<t 
I. I( :c 
,. :......u 

, o , C• ii• ' •-.Cl	 ,. •11-< I•, :illo> "I : m r 
" I II ' I I •'1 :04 S' 1'1 ~:: 

board 
LevellI 16K rope $9 9 5 
J2K d1sl~ $14.95 

Level II 16K rope $9 95 
J2K d1sl~ $14 95 

phenomena. Land on 
planers which may 
conro1n alien bases or 
c1t1e s Fo sr Machine 
Language graphics 
and opr1onol lin e 
p r1n rer ourp ur o re 
included Leve l II 16K 
rope $14 95 J2K d1sl~ 
$19 95 

Add b 1 00 f0< shipping 
Free corolog ovo1loble 
Terms (heel< M 0 VISA MC 
NY res odd 7% soles 1ox 
Deoler Inquiries lnvired. ~478 

Softwore lnnovorions 
.320 Melbourne Rd. 
Grear Neck. NY 11021 
516 482-6004 



Rene Descates * Homer * Jeremy Bentham * Plato * John Adams * Pliny the Elder 

Computer'" 

<ll 
C'S 1: Device designed to execute a sequence of 
0 
E 

mathematical operations. .c 
~ 
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~ to~~o~ 
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~ ... t 
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JA, 

Beginner's Russian 
This package consists of 1hree programs chat 

graphkally d isplay 1hc Cyrill ic alphabc1. T he 
program~ arc arranged ~o that you progress from 
one 10 1hc nc,1- building your knowledge asy ou 
progrc;; . 11 includ e' ins1ruc1ions on proper 
pronunl'ia1ion of the lct1crs and even an in ~ 

trodul'l ion to :-.implc Ru:-.~ian word~. 

O rder o. 01 36R $9.95 

Everyday Russian 
Everyday Russian wi ll acquainc you with lhe 

Russian words rela1ing 10: foods. places 10 ea1. 
everyday signs , and the names of common 
stores. You will a lso learn the order of the Cyri l
lic alphabe1. Each of the three divisio ns of th is 
package wi ll 1each you the words and then quiz 
you on ~.:omprchcnsion. You can even practice"C 
typing in Russian, using your T RS-80 keyboardc: 
as a " Cyrillk typewri ter."
= O rder No. 0 137R $9.95
E 

Oil 

er; 
The Russian Disk 

Now you can have both the Beginner 's Rus
sian and E'eryday Rus,ian packages on lloppy 
disk ! Requires an Expansion Interface with 16K 
and one disk drive. 
O rder No. 02 12RD $24.95 

Teacher 
This program allows you to input any n umber 

of q uest io ns and a nswers . The computer will 
prepare tests, give qui£es, provide up 10 t hree 
hims per question a nd even give (optional) 
graphic rewards for correct answers. Perfect for 
parents, teachers , or a nyone !'aced with learning 
a 101 of data in a short 1ime. 
O rder No. 0065R S9.95 

Word watch 
Four programs for budding lexicographers , 

etymologists . or a nyone else who uses words. In 
WORD RACE. you must choose 1he proper 
definitio ns. Find the misspelled word in HIDE N 
SP ELL . Take a pre-recorded q uiz in SP EL
L! NG UEE. in which the words a re played 
aloud ! Meet variations o n proper spelling in 
SPELLI NG TUTOR. 
O rder No . 011 IR $7.95 

IQ Test 
Are you >mart enough 10 buy th is package? IQ 

Tes1 will administer and score an intell igence 1est 
in 30 minutes llat ! There arc 1h rec equivalent 
1ests. each consisting of 35 questions . designed 
to test your general knowledge and problem 
solving abi li1ies. Mo st o f us claim a "louch of 
genius " - here' s your chance to prove it' 
Order o. 0 157R S9.9S 

. 
"' 
' 

A ll pack ages l is t ed a re fo r the TRS-80 Model I Level II ; they requ ire 16K o f m e m o ry an d 
are c asse1te-based unless o t herw ise in dicated. 

Archimedes' Apprentice 
A 1utoria l soft ware package thal will teach you 

the formulas used 10 find the volume o f any solid 
objec1. 11 covers parallelopipeds (cubes and 
rectangu lar solids). p risms , pyramids, cylinders. 
cones and spheres. It can even quiz you on how 
well you learned the les;,on. 
O rder No . 0092R $9.95 

Video Speed-Reading 

Trainer 


You can increa>e your reading speed and 
comprehension. How? By practicing, 1ha1 's 
how! This three-pan program will flash charac 
1ers or words on the screen . 1hen you must echo 
what you saw. You can begin a1 a rcla1ively slow 
rate, because the computer will advance your 
speed automatically a> yo ur speed and compren 
hcnsion increase. It wi ll t rain you wi1h numbers , 
letters, wo rds and phrases. 
Order No. OIOOR $9.95 

Typing Teacher 
A 1...·omplctc ~t\('ll - part p~11..· "-agt..' 1ha1 guide:-. 

you from f:imiliarin11ion. v.i th th..: J..c)board. 
1hrough l } ping wor<h (and ph ra "'t:'). to 111 ~1\ltry 

of 1ow.:h t ) ping. Your' idco llHHlltor h('t..'.OlllC\ a 
buttomh.·" page lur typing pra1.:ti1.:1..•! 
Orch' r No. OO'N R $9.95 

InstantSoftware· PETERBOROUGH, N.H. 03458 
~ 

603-924-7296 

"M nz..t uns 
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William Shakespeare * Thomas Edison * Aristotle * William of Occam * Thomas 
~ .... -.... 

., ~ 


V> 

Q 

=Education\n 
1: The action or process 
developing knowledge. 

~~;l

Ir' sJoO 

Basic Math Program 
from EMSI 

The Basic Ma1h Program is a comprehensive 
malh leaching package. ll was crea1ed by acer 
lified malh 1eacher wi1h 15 years of program 
ming experience. 

The firs! lhree programs comprise: Whole 
Number Arilhme1ic by Teaching Objeclive. This 
sel includes Addi1ion , Sub1raction and Mulli
plicalion . The fourth program is Frac1ions and 
Mixed Number Ari1hme1ic. Logic and Deductive 
Reasoning is 1he fiflh program in 1he se1. The 
Metric/ English Conversion program rounds out 
1he series. 

You choose from a MENU of options, so as 10 
cus1om-1ailor bo1h prac1ice and 1es1 sessions. 
The program op1ions include: Number of Pro
blems/ Session, Level of Problem Difficulty, 
Number of Seconds/Problem, Type of Assis
lance 10 be Offered, and Type of Reward. 

The package includes a 60 page leacher's 
manual 1ha1 coniains dc1ailed inslructions on 
how 10 use 1hc programs. h shows you exactly 
whal malerial will be on 1he monilor and how 10 
selecl !he program op1ions. It funher explains 
how 10 analyze 1he session results by number of 
problems correcl, ac1ual problems given , if an 
incorrec1 digil was enlered, if it was corrected 
and whe1her 1he HELP fea1ure was used. 

Frac1ions and Mixed Number Ari1hme1ic 
shows 1he s1udent every s1ep o f how 10 solve 1he 
problems. II wails for 1he st udent 10 enler each 
answer and, if he makes an error, reviews t he 
ma1erial so 1he error can be found. 

Deduc1ive Reasoning is a modified and much 
imp roved Mas1ermind-1ype exercise. 

Me1ric/English Conversion will conven quan 
lilies (leng1h, area, volume and weight) from 
Mclric 10 English, or English to Metric. 
Order No. S002R $80.00 

We Guarantee It! 

~~ 
~ '(fc.O~;~~S~~~!.~~R~'~ ~ 

TO Br QUALITY PRODUCTS. IF OT ~ 
COMPLrTrLY SATISFll- D YOU MAY ~ 
RFTU RN Tllr PROGRAM WITlll 60 ~ 

~ DAYS. A C'Rl:DIT OR REl'LACl-MENT ~ 
~ WI LL U~ WI LLINGLY GIVE!'\ FOR ~ 
ii; ANY Rh\SON. ~ 

Grade Book 
Teachers, now you can use !he speed and ac

curacy of !he TRS-80 to help you calculate st u
dent gr<.Jc,_ T ype in the scores for tests, quizzes, 
homework , classwork or special projects. The 
Grade Book program will calculate and display 
individual grade averages. 

T he program permils you to weigh sludent 
performance scores and conven raw score totals 
10 a IOO-poin1s-equals-perfec1-score basis. Yo;i 
can also average quarterly grades with !he grades 
for 1he previous quarier, semesler and final ex
am , 10 oblain an average grade for 1he year. 

When grading lime comes around, don' l chain 
yourself 10 a calculalor-go modern wilh !he 
Grade Book package. 
Order o. OOSOR $9.95 

!ol Toll-Free 
dr'i-800-258-5473 

OR USE OUR ORDER 
FORM BELOW 

"TAS·BO Is a trademerk of Tandy Corporation. r---------

of training and * 

=sg 

Teacher's Aide 
., 
(') = 

Now you can have the benefits o f Compu1cr 
Assisted Instruction (CAI) in your own ho me. The = 
Teacher's Aide program will let you create a 00 
leaching system for any conceivable subject. The 'C 
program allows you to create a question and an -· 
swer lesson (you can input up to 8000 characlers =0 
per lesson). You can then save this lesson on 1he N 

sgdisk and crea1e an entire sequence o f lessons. 
Your lessons can be tailor-made for you or your 

students. The options available arc: (I) review the * material prior to taking the lesson, (2) provide 
hims to help answer questions, and (3) offer a 
graphic display as a reward for correctly answering 
all the questions. The Teacher's Aide program will 
even allow for spelling errors! 

The Teacher's Aide package is perfect for 
parems, teachers, and students who need the 
unlimi1ed patience and undivided attention only a 
compu1er can provide. Readin', writin', and 
'rithmatic will never be the same-now that you 
have the Teacher's Aide package from Instant 
Soflware. 

T his package requires the following minimum 
system: 

I. A TRS-80 Level 11 with 16K RAM. 
2. An Expansion Interface wi1h 16K RAM. * 3. One disk drive. 
4. Any compatible Disk Operating Sys1em. 

Order No. 0214RD (disk-based) $39.95 

--. 

Address ------------------------------ 

City _________________ s tate _____z;p _______ V>
= 
a' 
Q., 

D Check D Money Order 0 VISA 0 AMEX 0 Master Charge Q 

= 
Card No.-------------------- Exp. Date------- (JC 

= 
Signed-----------------------Date------ 

* 
Order your Instant Software today! 

Quantity Order No. Program name Unit cost Total cost 

* 

Shipping and handling $1 .00 

Total o rder

Instant Software·lnc. 
Peterborough, N.H. 03458 _______ J 

~~-™"-~-~ L *--------.----
AW<lfOJd OJ<lJ~ 13 
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STYLE 

Care about your appearance? 

Then put some thought into your video page layouts. 


The Plan of the Page 


Alexander Maclean with the program. see the end of the line count for Most programs have a title 
18 Indian Spring Trail •Format is the physical lay each line. page. Our simple title could be 
Denville, NJ 07834 out of the material. The ability to use this chart is Programming Lessons By Alex

•Computer operations are critical-and it's not hard. The ander Maclean. Program List


the actual programming. Once important point is that every ing 1, using the print statement, 


you decide what you want the thing fits on the page. shows the easiest way to pro

computer to do, you have to This imposes certain limits on gram the title. 

tell it how. your text and leads to a given Notice that when it runs there 


M 

How well you handle the first style-brevity. It makes it hard is some spacing between the 
two elements is going to have a for people who like to write long lines. Everything is margined to 
major effect on how well the involved sentences with many the left. The print statement is 
third goes. clauses. That won't work with only a basic text statement.any of the packaged pro


The basic computer format to the computer.
grams for the TRS-80 com
keep in mind is the size of the Learn to think newspaperputer use a multi-section tech

nique. This is particularly true of page you are working with. The style. Keep everything brief and 
TRS-80 Level I page is 16 lines to the point. There are two rea
and each line is 64 characters 

the material for Level I 4K. 
sons for this: There isn't much 

long. Entries must be keyed to 
The tactics are simple. 

space on a page and there isn 't This article will concentrate 
that format. much memory available. 

At this point, it will help if you 
on the mechanics and tactics of 
writing a program. An educa The visual presentation must 

have a supply of programmingtional program will be written fo r be considered. Remember that 
pads, and in particular, Radioexample that can be used to do people will be using the program 
Shack's TRS-80 video displayseveral things-present infor to learn. If the screen is com
worksheets.mation, quiz students and save pletely filled with text, it will be 

results. Look at a worksheet carefully. hard to assimilate the material. 

Programs are often repetit ive There are two types of numbers A better presentation would use 

uses of simple techniques. The on it. We want the larger outside less text, more editing and plen

key to using them is a basic un numbe,rs. ty of blank space. 

derstanding of the individual You will see 0, 64, 128 etc. on 
Outline Programs elements, and of how they are the left side. If you count the 

all hooked together in the whole. boxes, you will find 16 (lines). The next thing to keep in mind 
The process can be broken in Across the top you will see a line is information flow. Outline 

to the following elements: of numbers called TAB, from 0 techniques taught in school are 
•Editorial content is the ma- to 64. These are the character highly effective for computer 
terial you are trying to teach numbers. On the right you will use. 

5 CLS 
10 REM " TITLE PAGE PROGRAM" 
20 P. "PROGRAMMING LESSONS" 
30 P. 
40 P. 
50 P "BY'" 
60 P. 

70 P. 

80 P. " ALEXANDER MAC LEAN" 


Program Listing 1. 

5 CLS 
10 REM · rnLE PAGE PROGRAM II" 
20 P.A. 276, "LESSON PROGRAM

MING" 
30 P.A. 478, "BY" 
40 P.A. 660, " ALEXANDER MAC 

LEAN" 

Program Lis ting 2. 
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I
' 

Software for TRS-80s TULSA MICRO SYSTEMS ,,, 437 Software for TRS-80s 
114 West Taft 

Sapulpa, Ok. 7 4066 
MODEL I UTILITIES (918) 224-4260 APPLICATIONS SOFTWARE 

************************************************************ MPS- SHORT - Keyboard driver . t TMS FE ATURE OF THE MO NTH ;t TIGGER-GRAF - Create engin
BASIC keywords with a single ************************************************************ eering, scientific or just 
keys t roke . Repeating keys, ;t* DEBBYMAE ;t* fun graph i cs on your IDS 440G 
upper/lowe r case, shift lock. t The on ly totally f l exible data base handler, DEBBY t printer. Resolut i on is 495 x 
26 u ser-definable ke ys . t automatically l inks all related information. Instant t 575 . Easy BASIC programs 

16-48k, cass./dis k $ 14 . 95 ~ r ecall with no " fields " or "keys . 11 Whether you're a~ prov ided for data entry and 
~ sa l esman, s tamp co llector, inventory c lerk or trivia ~ mac hine l anguage modules for 

BASIC DISASSEMBLER - Labe l  ! nut, DEBBYMAE makes a l l ot her c ros s -indexes obso le te. ~ speed . Several pic t u res can 
ing disassembler. Create as be conc a tena ted along the* * 
sembler source files from *t Model I (48k, 2 di s k, printe r optional) $ 79.95 *t Y- axis for larger graphs . 
machine code . t Model II (64k, print er optional) $ 99.95 * 

48k, l disk 9.95 ***********************************************************l Model I (48k,2 disk) $ 149.95 

CODECONV - Takes your machine code and writes a BASIC WORDSCRIBE Professional word processing f or Mode l 1 or 
program wh i ch Pokes the machine routine to memory . Model II . Full screen editing. Margin j usti fic a tion . Line 

16k, I disk 9. 95 i nsertion/delet i on . Bloc k move/copy/dele t e . Gl ob a l find and 
cha nge. Much, much more . 

PENCIL FIX - Modify Penc il to use RS lower case modifi  Model I ( 48k, 1 disk) $ 79 . 95 
catton . Redefines control key to be the @ key and switches Mode l 11 (64k) $ 99 . 95 
the lc/uc t oggle to the shifted Break key . Save your 
war ranty. MAILING LIST I - A menu-driven mailing list program with 

Disk $ 14. 95 complete~l-sc re en editing 
Model I (48k , 1 disk) $ 59 . 95 

SPOOLRE L - An in-memory print spoole r that runs in Model Model 11 (64k) $ 69. 95 
1 32k o r 48k disk system, under Newdos* or Trsdos . ** Fully 
r elocatable code and buffer . Buffer size is user selected. WORDMAIL - Pulls names and addresses from Ma i ling Lis t 
A true backgrou nd spoo ler at an unbelievab ly low price. and inserts into Wordscribe file s . 

32k, disk $ 24 . 95 Model I (48k, I disk) 39.95 
Mode l II (64k) 49.95 

PRINT-CENTRAL - A utility for those with smart printers . 
To send a control code to your printer, simply press the COMPLETE FORM LETTER ~YSTEM - Wordscribe, Wordmail a nd 
Clear ke y and the appropriate l etter key and see instant Mailing Listl 
execu tion. Any code from l to 31 may be sent. Model 159 . 95 

16-48k $ 24 . 95 Mode l II 199 . 95 

*NEWDOS is a trademark of Apparat **TRS=80 and TRSDOS are trademarks of Tandy Corporation 

E • x • p • A • N • D 


YOUR 

TRS-80* 

or 

S-100 


INTRODUCING THE XTD-TRS INTERFACE CARD 
FOR THE STD BUS 

This card permits direct connection between the TRS-so· and the STD BUS system. The 
TRS-so· can even be used as a development system for Z-80STD BUS. QC MicroSystems 
distributes a fu l l line o f STD BUS products from a number of manufacturers includ ing 
Mostek, Xitex, Intelligence Systems, Advance Technology, Antona Corp. & Vector. 

Xitex XTD-TRS Interface Card OFF THE SHELF STD BUS PRODUCTS 
AVAILABLE NOW: 
MDX-CPUl $260 zao CPU/RAM /PROM 
MOX-CPU 2 $295 zao CPU/RAM/PROM 
MOX-ORAM 8/32 $275 Dynamic RAM 

INCLUDES: MOX-PIO $250 Paral lel 1/0 
Cable, ROM MOX-A/0 8 $299 A/ D Converters 
Documentation MDX-0/A 8/ 12 $594 DIA Converters 

MDX-AID $449 Combination 1/0 Converter 
MDX-SID $260 Serial 110 

Driver Object PROM-I $165 PROM Programmer 

MDX-EPAOMIUAAT $225 Combination PRO M/UARTCassette $10 
MDX-CPM' $250 CP/ M 2 2 Disk S.W 

TRS-PROTO 2 $895 Includes Card Cage. CPU 2, 
XTD-TRS. Memory & Software 

"Contact QC for Pricing Opt ions 

Diskette $25 

$260 Includes: DDT-80 ROM 
"TRS-80 and CP/M are registered trademarks of Tandy Corp. and Digital Research. respectively. 

200 NS MEMORY!! 
High speed 411 6 RA MS for Maximum 
Reliabil ity from your TRS-80*. 

SET OF 8 FOR $44 
OTHER RAMS (MOSTEK) $(1-9) 
4118N-4 1K x 8 250 NS 24.00 
4104N-4 4K x 1 250 NS 10.50 
PROMS (MOSTEK) 
2716T/ J12 2K x 8 650 NS 13.75 

,______ Z80 PARTS AVAILABLE ----~ 

NEW 


STD BUS 


ENCLOSURES 

Now you can selec t from a full tine of STD BUS Enclosures & 
Card Cages w ith high efficiency switching power supplies. 
Avai lable in 6 . 8, 12 & 22 slot.75" spac ing and 8, 14, 28 slot .SO" 
spacing 

Ask For Our Full Catalog 
Of Products And Services 

MasterCharge. Visa, American Express, Check. C .0.D. accepted 
Add $3.00 for U.S. Shipping & Handling. Allow two weeks for 
shipment Min_ order of $10.00. A ll products covered by a 90 day 
OEM warrenty. Prices subject to change w i1h out not ice 

%

Overseas Inquiries Welcome! 


M
. v'395 
1cro 

Systems P.O. BOX 401326 
GARLAND, TEXAS 75040 

(214) 343-1282 
Ask for our complete catalogue! 
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required so you can now have over 
1 megabyte of storage on-line with 
standard mini-floppy diskettes. 
Each drive has 316 free grans, for a 
total of 948, on a maximum of three 
80 track drives, which can be added 
to a TRS-80. 

Upgrading to double density is 
possible by runn ing under most 
double density controllers. 

And , you can choose either an 
MPI or Tandon Drive Mechanism. 

Drives come complete with case, 
power supply, 
interface cable 

and documen
tation including 

patches to 
Newdos/80. Either 

drive mechanism is priced at on ly $839 with 
additional d rives available at $789. At 482 

bytes per buck, it just might be the answer to 
your storage problems . 

., 
-~Apparat, Inc. 800 525·7674 


(303) 741-1778 
v264

4401 S.TamaracPkwy. • Denver. C080237 • (303) 758-7275 

All prices cash discounted/ freight: FOB factory. Ask fof our free catalog. 



You may want to emphasize 
something, or specifically place 
it on the screen. The PRINT AT 
statement is used for this. It is 
simple to use. 

Program List ing 2 repro 
grams the t itle page using PAI NT 
AT statements. Each space in 
each line has a numerical ad
dress. 

Choose a line to start toward 
the right, rather than at the left 
margin. Note its number. On the 
worksheet find the TAB number 
of the space where the first 
character of the line will be 
printed on the screen. Add the 
TAB number to the line number. 

The second line of the title 
page program is numbered 64 
on the worksheet. The begin
ning of the line will be printed at 
TAB number 20. Since 64 + 20 = 
84, enter PRINT AT 84, " PRO
GRAMMING LESSONS." 

When centering with PRINT 
AT statements, make sure the 
line is short enough to fit in the 
space. If it is too long, it will 
curve around to the next line 
spoiling the effect. 

A number of graphic embell
ishments can be added for visu
al effect, but most are beyond 
the scope of beginning program
ming. It is possible to use a 
PRINT AT statement to print two 
lines of asterisks as in Program 
Listing 3. 

Notice that these are at the 
second and the next to last 
lines. When the program is run, 
the cursor will appear at the left 
and the word READY. This kicks 
the page up a notch and throws 
the top line off the screen. 

If there was a second page, 
this would not happen. But there 
is some fussing to be done be
tween pages. 

The computer runs faster 
than anyone can read, so the 
change between pages must be 
s lowed down. This is done by 
adding a timing circuit between 
pages. It 's easy. Use the FOR
NEXT loop shown in Program 
Listing 4. 

In line 70 N + 1 to 10,000 deter
mines the time it takes the com
puter to perform that many oper
ations. Adjust the t ime by the 
number of repetitions. 

Leave enough time for any
one to read the material. The 

TRS-80 can do about 500 loops 
per second. Multiply 500 times 
the number of seconds you want 
to hold the page on the screen. 

If you have used a full page of 
screen space, when more mate
rial is added to the program, the 
computer will present a fresh 
screen with the new material. If 
the full screen has not been 
used, new material will appear 
at the bottom. 

This isn't always the best ar
rangement. Using the CLS state
ment gives the programmer a 
choice. 

Given the title page, add the 
next page beginning with a lead 
sentence. In this case the page 
will begin, " Lessons program
ming has three basic elements." 

The program for page two is 
given in Program Listing 4. Page 
spacing is used for both art ist ic 
reasons and to add emphasis. 
Notice the CLS command at the 
end of the NEXT N statement. 

Available Memory 

There is no easy way to calcu
late how much memory is need
ed on the basis of video pages or 
the amount of text. Before start
ing, hit PM to get the amount of 
working memory available. 4K is 
a nominal figure. You really only 
have 3583 bytes. 

After you finish a page and 
enter it, use PM (PRINT MEMO· 
RY) to see how much memory is 
left and how much is used for 
each page. 

There is a limit to how many 
computer "pages" you will get, 
because it just doesn't go that 
far. There is a simple solution, 
though. When they reach the 
end, instruct students to enter 
the next part. 

Program 5 shows how quiz
zing might look set into part of a 
longer program. 

To put all this in order: 
Outline material to be covered. 
Outline questions. 
Put questions in order and place 
in outline. 
Block out each " page" of com
puter text with text placement 
and typ ing instruct ions. 
Add outline of computer instruc
tions needed. 
Write program first. 
Transfer to computer, keeping 
track of memory left. 
Transfer finished sections to 

master tape. 
Test master tape. 
Transfer to final tape. 
Enjoy. 

This is the basic teach ing pro
gram method using the comput
er, geared at Level I 4K. There 
are a few more little hints that 
might be applied. 

I used inexpensive Irish tape 
cassettes and they worked well. 
There are a number of sources 
for small computer grade cas
settes for a buck each. This sure 
beats Radio Shack's $4 for 10 
minutes of tape price. 

There is no substitute for the 
Video Chart, however, the pro

gramming pad is not necessary. 
Ordinary writing pads and a soft 
lead pencil will do. You are go
ing to have to make corrections. 
There are advantages to keep· 
ing a written copy of your pro· 
gram. 

There is another area where 
the computer teacher can do 
well. Some types of testing are 
particularly suited to the com· 
puter. It can give the test, add up 
the answers and give you the 
score. This adds a tool to your 
computer bag of tricks. 

I hope this has taken some of 
the mystery out of stringing to
gether longer programs. • 

5 CLS 
10 REM 'TITLE PAGE PROGRAM 111' 
20 P.A. 64, • • • • • • • • • • fi ll out full l ine" 
30 P.A. 276, " LESSON PROGRAMMING" 
40 P.A. 476, " BY" 
50 PA 660, " ALEXANDER MAC LEAN" 

60 PA 696, " · • • • • • • • • fill out full line" 
RUN 

Program Listing 3. 

5 CLS 
10 REM •TITLE PAGE PROGRAM 111' 


20 PA 64, " · • · • • • • • • • fil l out full line • • ·" 

30 PA 276, " LESSON PROGRAMMING" 

40 PA 476, " BY" 

50 PA 660, " ALEXANDER MAC LEAN" 

60 PA 696, " · • • • • • • • • • f i ll out full l ine • • · " 


70 FOR N = 1TO 1CJOOO: NEXT N: CLS 
60 REM • PAGE ONE • 
90 PA 64, " LESSONS PROGRAMMING HAS THREE BASIC ELEMENTS:" 

100 P.A. 202, " 1. EDITORIAL CONTENT: THE MATERIAL YOU ARE" 
110 P.A. 266, " TRYING TO TEACH WITH THE PROGRAM." 
120 P.A. 394, " 2. FORMAT: THE PHYSICAL LAYOUT DONE" 
130 P.A. 456, "FOR COM PUTER PRESENTATION AND TEACHING" 
140 P.A. 522, "EFFECTIVENESS." 
150 P.A. 650, " 3. COMPUTER OPERATIONS: THE INSTRUCTIONS YOU" 
160 P.A. 714, " GIVE THE COMPUTER TO MAKE IT DO THE JOB." 
170 FOR N = 1 TO10000: NEXT N. CLS 
RUN 

Program Listing 4. 

500 CLS 
510 P. "WHAT HAS THE MOST EFFECT ON HOW YOU PREPARE YOUR 

PROGRAM?" 

512 P.A. 340. " 1. THE MATERIAL" 

51 4 P.A. 468, "2. HOW IT LOOKS" 

516 PA 596, " 3. THE COMPUTER" 

518 P.A. 714, " ANSWER 1, 3, or 3";: INPUT A 

520 IF A = 1 THEN 600 

530 IF A= 2 THEN 610 

540 IF A= 3 THEN 620 

600 P.A. 906, " YOU ARE WRONG. TRY AGAIN" 

605 FOR N = 1 TO 1000: NEXT N: GOTO 500 

610 P.A. 906, " THAT'S NOT RIGHT. TRY AGAIN" 

615 FOR N = 1 TO 1000: NEXT N: GOTO 500 

620 CLS: P.A. 138, " THAT'S RIGHT" 

630 P.A. 404, " THE COMPUTER DOES MOST TO SHAPE" 

640 P.A. 468, " THE MATERIAL" 

RUN 


Program Listing 5. 
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SOFTWARE 

Modem owners, don't be dumb. 

Enhance your terminal operations with this piece of software. 


Terminal Plus 

Buzz Gorsky ault presented a simple terminal well as send and receive BASIC system, as long as a few ad

712 Hillside Drive emulator for the TRS-801RS232C. programs in compressed, execu dresses are changed. Line 170 de

Carlisle, PA 17013 My program builds on his as well table format! fines the address where BASIC 


as the Radio Shack TERM pro Let's look at the listing and see program storage begins in 2.2 

gram which is in the RS232 man what goes on. Disk BASIC. For a Level II system 

ual. It supports ASCII 1/0 and per this should be changed to 42E9H. 


Operationmits the UART and BRG to be set Line 180 provides a location to 
from the keyboard. It also permits The program, as it stands, is store the address just below the 
26 control characters to be gener written for a 48K disk system 

I
origin of the program. This auto

n the April 1980 issue of 80 ated and has a break key. You can (TRSDOS 2.3 values assumed), matically answers the Memory 
Microcomputing, Terry Nore- send messages from memory as but can be run on a 16K Level II Size question in BASIC. There ap

Program Listing 1 

00100 ;TERMI NAL PROGRAM FOR TRS8 0/RS232C 
00110 ; PERMITS SETTING BRG AND UART FROM KEYBOARD 
00120 ;PERMITS SAVING A MESSAGE FROM KEYBOARD AND SENDING IT 
00130 ; PERMITS SENDING 3 MESSAGES FROM MEMORY 
00140 ; PERMITS SENDING & RECEIVING BASIC COMPRESSE D CODE 
00150 ; I N EXECUTABLE FORMAT 
00 160 ;BY BUZZ GORSKY , KSBG 

6A24 0017 0 BAS I C EQU 6A24H ;ADR FOR DISK BASIC FROG 
4049 00180 TOP EQU 404 9H ; TOPMEM ADR FOR PROTECTION 
0000 00190 ORG 0D000H 
2000 00200 BUFFER DEFS 2000H 
0001 00210 COUNT DEFS 1 
0001 00220 OTCNT DEFS 1 
F002 05 00230 UART DEFB 5 
F003 00 00240 IMAGE DEFB 0 
F004 00 00250 STATUS DEFB 0 
0002 00260 NEXT DEFS 2 

00270 
F007 CDC901 0 0 280 INIT CALL 1C9H ; CLS 
F00A 21FFCF 00290 LO HL,BUFFER-1 
F00D 224940 00300 LD (TOP) ,HL 
F010 03E8 00310 OUT (0E8H) , A ;RESET UART 
F012 2102F0 00320 LO HL ,UART 
F01 5 3605 00330 LD (HL) , 5 
F017 21E0F2 00340 LO HL,PR0 
F01A CD21F2 00 35 0 CALL DISP 
F01D CD4900 00360 CALL 04 9H 
F020 FE31 00 37 0 CP 49 
F022 CA2BF2 003 80 JP Z, PRES 
F025 211FF3 00390 LO HL ,PRl 
F028 CD21F2 00400 CALL DISP ;DISPLAY 
F02B CD4900 00410 CALL 049H ; GET DIGIT Program continues 

pears to be no similar location for 
Level II, so the memory size loca
tion must be answered manually, 
according to where the program is 
stored. 

In line 2440, address 402DH is 
referenced to return to TRSDOS. 
In a Level II system this should be 
replaced by 1A 19H to return to 
BASIC. 

The IN IT routin_e which begins 
on line 280, permits the user to 
interact with the program, and 
set the UART and BRG. This rou
tine follows the rules set down 
in the RS232 manual. It prints 
messages (PR1 , PR2, etc.) by us
ing the DISP rout ine, and gets in
put by calling 049H-a ROM 
routine. This waits for a byte 
from the keyboard before return
ing. 

The user can select a duplex 
or half-duplex operation. Half 
duplex, however, is not really 
half-duplex. All it does is insert a 
call to 33H at line 930 instead of 
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the call to DIS. When the 33H 

F02E FE31 004 20 CP 49 call is there, any transmitted 
F030 
F033 
F036 
F039 

C4D7F0 
CCE4F0 
213FF3 
CD21F2 

00430 
00440 
004 S0 
00460 

CALL 
CALL 
LO 
CALL 

NZ I HALF 
Z,FULL 
HL,PR2 
DISP 

characters will be displayed on 
the screen. When the cal l to DIS 
(which causes an immediate 

F03C 
F03F 
F042 

CD4900 
21F2F0 
0631 

00470 
004 80 
00490 

CALL 
LO 
SUB 

04911 
HL , SPEE D 
49 

RETurn) is there, the characters 
are not d isplayed. 

F044 
F04S 
F046 

8S 
6F 
7E 

00S00 
00Sl0 
00S20 

ADD 
LO 
LO 

A,L 
L , A 
A, (HL) 

The BAG is set by entering a 
number corresponding to the 

F047 
F049 
F04C 

D3E9 
219SF3 
CD21F2 

00S30 
00S40 
005S0 

OUT 
LO 
CALL 

(0E9H) , A 
HL,PR3 
DISP 

displayed baud rates. It then 
finds a value in the speed table, 

F04F 
F0S2 
F0S 4 

CD4900 
0631 
CCF6F0 

00S60 
00S70 
00580 

CALL 
SUB 
CALL 

04911 
49 
z I SEVEN 

which is output to the.BAG. 
Next, the UART, itself, must 

F057 
F05A 
F0SD 

C4FCF0 
21C4F3 
CD21F2 

00S90 
00600 
0061 0 

CALL 
LO 
CALL 

NZ,EIGHT 
HL, PR4 
DISP 

be set. The location, UART, is 
initi alized wi th a decimal 5; 

F060 CD4900 00620 CALL 049H which thus sets bit 0 and bit 2. If 
F063 
F06S 

0631 
CC04Fl 

00630 
006 40 

SUB 
CA LL 

49 
Z, NOPAR the user selects a seven-bit 

F068 FE01 
F06A CC0AF1 
F06D 210BF4 
F070 CD21F2 

006S0 
00660 
00670 
006 80 

CP 
CALL 
LO 
CALL 

1 
Z, EVEN 
HL , PR5 
DISP 

word length, bit 5 is set in the 
Seven routine (line 1330), or bits 
5 and 6 are set in the Eight 

F073 
F076 

CD4900 
0631 

006 90 
00700 

CALL 
SUB 

04 9H 
49 

routine. Simi larly, if the user 
selects no parity, then bit 3 is 
set , while bi t 7 is set in even pari· 

F07 8 C410Fl 
F07B 3A02F0 

00710 
007 20 

CALL 
LO 

NZ,TOSTP 
A, (UART) 

ty. 
Bit 4 gets set in TOSTP, if two 

F07 E D3EA 
F080 3203F0 
F083 CDC901 

007 30 
00740 
007 S0 

OUT 
LO 
CALL 

(0EAH) ,A 
( IMAGE) , A 
1C9H ; CLS 

stops are desired. The complet· 
ed byte is output to the UART in 

F086 
F089 

214 4F4 
CD2 1F2 

00760 
00770 
007 80 

TXCV LO 
CALL 

ll L , PR7 
DISP 

line 730, and a copy is saved in 
IMAGE. UART can also be set 

F08C 
F08F 
F09 1 

3A4038 
FE04 
CA3DF2 

007 90 
00800 
008 10 

TXCV l LO 
CP 
J P 

A, (1 4 400) 
4 
Z, BREAK 

according to the switch sett ings 
on the RS232 board. The PRES 

F0 94 
F097 
F098 

CD2B00 
B7 
28 1C 

008 20 
00830 
00840 

MSl CALL 
OR 
JR 

2BH 
A 
Z,RXSTAT 

routine is then entered and the 
switch settings are read. The 

F09A FEl F 
F09C CAF5Fl 
F09F FE60 

00850 
00860 
00870 

CP 
J P 
CP 

l FH ;CK FOR 
Z, SWITC!l 
96 ; SH I FT@ 

CLEAR KEY cont ro l byte is output to 
UART. The program does 

the 
not 

F0Al 
F0A3 
F0AS 
F0A7 

2002 
3ElB 
FElA 
2800 

00880 
00890 
00900 
00910 

cs 

JR 
LO 
CP 
JR 

NZ, C5 
A,lBH ; ESCAP E 
lAH ;IGNO RE SHI FT DN 
Z,RXSTAT 

ARROW- CTRL 

read the speed switches, but 
puts ou t a byte for 300 baud. 
This can be changed by putting 

F0A9 FS 
F0M CDD6F0 
F0AD DBEA 
F0AF CB77 

00920 
00930 
00940 
009S0 

HFD 
TRSTAT 

PUSH 
CALL 
IN 
BIT 

AF 
DIS 
A, (0EAH) 
6 , A 

the appropriate byte into the A 
register in line 2990. 

F0Bl 28FA 00960 JR Z,TRSTAT 
F0B3 
F0B4 

Fl 
D3EB 

00970 
00980 

POP 
OUT 

AF 
(0EBH) ,A Transceiver Mode 

F0B6 
F0B8 
F0BA 

DBEA 
CB7F 
2800 

00990 
01000 
01010 

RX STAT IN 
BIT 
JR 

A, (0EAH) 
7 ,A 
Z, TXCVl 

When initialization i~ com· 
plete, the program continues to 

F0BC 
F0BF 
F0Cl 

3204F0 
DBEB 
E67F 

01020 
01030 
01040 

LO 
IN 
AND 

(STATUS) , A 
A, ( 0EB!l) 
7FH ;GET RID OF PARITY BIT 

the transceive mode. The rou
tine begins on line 770 by pri nt· 

F0C3 
F0C 4 
F0C7 

FS 
3A04 F0 
E638 

01 0S0 
01060 
01 070 

PUSH 
LO 
AND 

AF ;TEST 
A, (STATUS ) 
38H 

FOR ERROR ing a message that the program 
is in transceive mode. Commu

F0C9 
F0CB 
F0CD 

280S 
3EAA 
CD3300 

01080 
01090 
01100 

JR 
LO 
CALL 

Z, CNl 
A, 0Mll 
33H 

nicat ion is effected in a duplex 
fashion. 

F0D0 
F0Dl 
F0D4 

Fl 
CD330 0 
1806 

0111 0 
01120 
01130 

CNl POP 
CALL 
J R 

AF 
33H 
TXCVl 

In 790, the program checks 
the break key (A 4 in locat ion 

01140 14400 indicates that the break 
F0D6 C9 011S0 

01160 
DI S RET 

key is down) and if depressed, 
F0D7 DD21AAF0 01170 HALF LO IX , HFD branches to break. In this loca
F0DB 
F0DF 

00360133 
00360200 

011 80 
01190 

LO 
LO 

( IX+ l ) , 33 H 
(IX+2) , 0 tion, the IMAGE of the UART 

F0E3 

F0E4 

C9 

DD21AAF0 

01 200 
01210 
01220 FULL 

RET 

LO IX , HFD 

cont rol byte is altered when 
clearing the break byte and then 

F0E8 
F0EB 
F0EE 
F0Fl 

21D6F0 
DD7S01 
007402 
C9 

01 230 
01240 
012S0 
01260 

LO 
LO 
LO 
RET 

HL,DIS 
(IX+l ) , L 
(IX+2) , H 

output to the UART. After a 
short delay, the IMAGE byte is 
restored to the UART-restor

F0F2 
F0F3 

22 
55 

01270 
01280 
01290 

SPEED DEFB 
DEFB 

22H 
SS H 

; ll0BAUD 
;300 BAUD 

ing normal operation. 
When the break key is not 

F0 F4 66 01300 DEFB 66H ;600 BAUD Program contmues down, the program continues at 
MS1, line 820, where the key
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board is strobed. If nothing were 

F0F5 77 

F0F6 2102F0 
F0F9 CBEE 
F0FB C9 

01310 
01320 
01330 
01340 
01350 
01360 

SEVEN 

DEFB 

LO 
SET 
RET 

77H 

HL , UART 
5 , (HL} 

;1200 BAUD present, the program would 
branch to the receive functions. 
When a byte is present, line 850 
checks if it is the clear key. If so, 

F0FC 2102F0 01370 EIGHT LO HL,UART control goes to a switch routine, 
F0FF 
Fl01 
Fl03 

CBEE 
CBF6 
C9 

01380 
01390 
01400 

SET 
SET 
RET 

5, (HL} 
6 , (HL} 

and if not, the program checks if 
a shift @ was sent. 

01410 
01420 If shi ft @ was sent, byte 1 BH 

Fl0 4 
Fl07 
Fl09 

2102F0 
CBDE 
C9 

01430 
01440 
014 50 

NO PAR LO 
SET 
RET 

HL,UART 
3 , (HL} 

is loaded into the A register to 
output the ASCII escape code. 

Fl0A 2102F0 
Fl0D CBFE 
Fl0F C9 

Fll0 2102F0 

01460 
014 70 EVEN 
01480 
01490 
01500 
01510 TOSTP 

LO 
SET 
RET 

LD 

HL , UART 
7 , (HL} 

HL,UART 

Line 900 o f the program 
checks if the shift down arrow is 
being sent and, if so, cont rol 
branches to the receive routine. 

~· 

Fl13 
Fl15 

CBE6 
C9 

01520 
01530 
015 40 

SET 
RET 

4, (HL} These checks assure that the 
clear key's 1 FH byte wil l not be 

Fl16 2156F 4 01550 CAN LD HL , PR8 sent , that a shift @ will not be 
Fll9 CD21F2 
FllC 2100D0 
FllF 3A4038 
Fl22 FE02 
Fl24 280F 
Fl26 CD2B00 

01560 
01570 
01580 
01590 
01600 
01610 

C7 

CALL 
LD 
LD 
CP 
JR 
CALL 

DISP 
HL , BUFfER 
A, (14400) 
2 
Z, ENDMSG 
02BH 

sent, and t hat a shifted down ar
row will not be sent either. This 
occurs because the clear key is 
used internally to enter the 

Fl29 B7 
Fl2A CAlFFl 
Fl2D 77 
Fl2E CD3300 
Fl31 23 
Fl32 C31FF1 

01620 
01630 
01640 
01650 
01660 
01670 

OR 
JP 
LD 
CALL 
INC 
JP 

A 
Z,C7 
(HL} ,A 
33H 
HL 
C7 

switching mode; the shifted @ 

is used for an escape key, and 
the shifted down arrow is used 
with the letters to send control 

01680 codes. 
Fl35 
Fl37 

3600 
C3F5Fl 

01690 
01700 

ENDMSG LD 
JP 

(HL} , 0 
SWITCH The 2BH routine returns 2 

Fl3A CD4900 
Fl3D FE39 

01710 
017 20 
017 30 

MSG CALL 
CP 

049H 
57 

;KBD 
throug h 26 (decimal) when 
down-arrow, shift and letters B 

Fl3F F23AF1 
Fl42 D630 

017 40 
017 50 

JP 
SUB 

P,MSG 
48 

th rough Z are depressed. 

Fl4 4 87 01760 ADD A,A These correspond to stan
Fl45 2189Fl 
Fl48 4F 
Fl49 0600 

01770 
017 80 
017 90 

LO 
LO 
LO 

HL , MSGLOC 
C, A 
B,0 

dard control codes for many 
time-sharing systems. For some 

Fl4B 
Fl4C 
Fl4D 

09 
5E 
23 

01800 
01810 
01820 

ADD 
LD 
INC 

HL , BC 
E, (HL} 
HL 

reason 01 is not put out when 
the A is sent. That does not 

Fl4E 56 
Fl4F D5 
Fl50 El 

01830 
01840 
01850 

LD 
PUSH 
POP 

D, (HL} 
DE 
HL 

seem to be a common control 
code, and so represents no 

Fl51 2B 
Fl52 2205F0 
Fl55 2191Fl 
Fl58 2295F0 
Fl5B 218CF4 
Fl5E CD21F2 

01860 
01870 
01880 
01890 
01900 
01910 

DEC 
LD 
LD 
LD 
LD 
CALL 

HL 
(NEXT} , HL 
HL ,MSOUT 
(MSl+l} ,HL 
HL,PR9 
DISP 

problem. Thus CTRL "C" can be 
sent by sending down arrow, 
shift and C. 

Once the program is satisfied 
Fl61 CD490 0 01920 CALL 049H that none of these characters 

are returned from the keyboard , 
the value is saved on the stack 
and at TRSTAT, line 940, the 

Fl6 4 FE30 
Fl66 2012 
Fl68 3E00 
Fl6A DD219EF1 
Fl6E DD7700 
Fl71 DD7701 
Fl74 DD7702 
Fl77 C386F0 
Fl7A 3ECD 
Fl7C 219EF1 
F17F 77 
Fl80 214FF2 
Fl83 229FF1 
Fl86 C386F0 

01930 
01940 
01950 
01960 
01970 
01980 
01990 
02000 
02010 
02020 
02030 
02040 
02050 
02060 
02070 

CN0 

CP 
JR 
LO 
LO 
LD 
LD 
LD 
JP 
LD 
LD 
LD 
LD 
LO 
JP 

48 
NZ, CN0 
A,0 
IX,MSDEL 
(IX} ,A 
(IX+l} , A 
(IX+2} , A 
TXCV 
A,0CDH 
HL,MSDEL 
(HL} , A 
HL,DELAY 
(MSDEL+l} , HL 
TXCV 

status of the UART is checked. 
The program loops until the 
UART can accept the byte, and 
then the value is retrieved from 
the stack and sent out via port 
(OEBH). 

In the receive portion, we 
check if there is a character 
ready, and if not , we return to 
the transmit part of the pro

Fl89 00D0 
Fl8B 5AF2 

02080 
02090 
02100 

MSGLOC DEFW 
DEFW 

BUFFER 
MSGl 

gram. When a byte is ready, the 
UART status byte is saved in 

Fl8D 7 9F2 
Fl8 F 8EF2 

02110 
021 20 
02130 

DEFW 
DEFW 

MSG2 
MSG3 

STATUS. The received byte is 
put in A from port (OEBH). Line 

Fl9 1 2A05F0 02140 MSOUT LD HL, (NEXT} 1040 gets rid of the parity bit. 
Fl94 
Fl95 
Fl97 

23 
3E00 
BE 

02150 
02160 
02170 

INC 
LD 
CP 

HL 
A,0 
(H L} 

Then the byte is saved on the 
stack. The STATUS byte is now 

Fl98 2808 021 80 JR Z,MSSNT Program contmues checked for errors. If so, a verti· 
cal bar is displayed before the 
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character. If not, the character 
Fl9A 2205F0 
Fl 9D 7E 
Fl9E CD4FF2 

02190 
02200 
02210 MSDEL 

LD 
LD 
CALL 

(NEXT) , HL 
A, (HL ) 
DELAY 

is displayed. Control then re
turns to the transmit routine. 

Fl Al C9 

Fl A2 212B00 

02220 
02230 
02240 MSSNT 

RET 

LD HL,2BH 

I mentioned that holding the 
clear key while in the transceive 

Fl A5 2295F0 
FlA8 C9 

02250 
02260 
02270 

LD 
RET 

(MSl+l) , HL mode causes branching to 
SWITCH. So let's look at that 

FlA9 21246A 02280 RBAS LD HL,BASIC next. 
FlAC 
FlAE 

3E00 
3200F0 

02290 
02300 

RBAS l LD 
LD 

A, 0 
(COUNT) ,A Here, a message is displayed 

FlBl 
FlB3 
FlB5 

DBEA 
CB7F 
28FA 

02310 
02320 
02330 

RXST IN 
BIT 
JR 

A, (0EAH) 
7 , A 
Z,RXST 

to indicate that the program is in 
the switch mode. Then a byte is 

FlB7 DBEB 
FlB9 77 
Fl BA 23 

02340 
02350 
02360 

IN 
LO 
INC 

A, (0EBH) 
(HL) , A 
HL 

obtained via 049H from the key
board. Pressing T sends the pro

FlBB FE00 
Fl BO 2802 
FlBF 18EB 

02370 
02380 
02390 

CP 
JR 
JR 

0 
Z,DONE 
RBAS l 

gram to transceive, an S wi ll 
cause a BASIC program to be 

02400 sent; R causes a BASIC program 
FlCl 3A00F0 
FlC4 3C 

02 41 0 DONE 
02420 

LD 
INC 

A, (COUNT) 
A 

to be received; I returns to initial

FlC5 FE03 02430 CP 3 ize; C permits a message to be 
Fl C7 CA2D40 
FlCA 3200F0 
FlCD 18E2 

02440 
02450 
02460 

JP 
LD 
JR 

Z, 402DH ; BACK 
(COUNT) ,A 
RXST 

TO DOS saved in memory and M sends 
the program to the message 

FlCF 21246A 
FlD2 3E00 
FlD4 3201F0 
FlD7 DBEA 
FlD9 CB77 
FlDB 28FA 

02470 
02480 SBAS 
02490 SBASl 
02500 
02510 TXST 
02520 
02530 

LD 
LD 
LD 
IN 
BIT 
JR 

HL , BAS IC 
A, 0 
(OTCNT) ,A 
A, (0EAH) 
6 ,A 
Z,TXST 

sending routine. Hitting an E(for 
exit) wi ll return to DOS. 

SBAS at line 2480 will send a 
BASIC program in symbolic 
form. The program is stored at 
the BASIC address as a series of 
symbols. Each line of text ends 

FlDD 
FlDE 
Fl DF 
FlEl 

7E 
23 
D3EB 
FE00 

02540 
02550 
02560 
02570 

LD 
INC 
OUT 
CP 

A, (HL) 
HL 
(0EBH ) ,A 
0 

with a 0 and the program ends 
when three Os in a row are en
countered. The program loads a 

Fl E3 
Fl E5 

2802 
18EB 

02580 
02590 
02600 

JR 
JR 

Z,ALL 
SBASl 

0 into OTCNT and the BASIC ad
dress into the HL register pair. 

FlE7 
Fl EA 
Fl EB 

3A01F0 
3C 
FE03 

026 10 
02620 
02630 

ALL LD 
INC 
CP 

A, (OTCNT) 
A 
3 

At TXST it tests if the UART is 
ready to send a byte. If not, it 

FlED CAF5Fl 
FlF0 3201F0 
FlF3 18E2 

02640 
02650 
02660 

JP 
LO 
JR 

Z,SWITCH 
(OTCNT) ,A 
TXST 

loops back. When ready, the 
byte pointed to by HL is loaded 

FlF5 
Fl F8 

2133F4 
CD21F2 

02670 
026 80 
026 90 

SWITCH LD 
CALL 

HL , PR6 
DISP 

into register A; HL is increment
ed, and the byte is output via 

Fl FB CD4900 
FlFE FE54 
F200 CA86F0 
F203 FE53 

02700 
02710 
02720 
02730 

CALL 
CP 
JP 
CP 

049H 
84 
Z, TXCV 
83 

port (OEAH). If the byte is a zero, 
the ALL routine is entered. 0th· 
erwise, the program loops back 

F205 
F207 
F209 

28C8 
FE52 
289E 

027 40 
027 50 
02760 

JR 
CP 
JR 

Z,SBAS 
82 
Z, RBAS 

for the next byte. ALL increases 
the value stored in OTCNT, and 

F20B FE49 
F20D CA07 F0 
F210 FE4D 

02770 
027 80 
027 90 

CP 
JP 
CP 

73 
Z,INIT 
77 

then checks if three zeros in a 
row have been sent. If so, it 

F212 
F215 
F217 

CA3AF1 
FE43 
CA16Fl 

02800 
02810 
02820 

JP 
CP 
JP 

Z,MSG 
67 
Z, CAN 

branches to SWITCH. Otherwise 
control returns for the next byte. 

F21A FE45 
F21C CA9201 
F21F 1804 

02830 
02840 
02850 

CP 
JP 
JR 

69 
Z,4020 
SWITCH 

;E 
;EXIT PROGRAM 

In line 2280, RBAS functions 
the same way. Here, received 

F22 1 7E 
F222 FE00 

02860 
02870 DISP 
02880 

LD 
CP 

A, (H L) 
0 

bytes are stored sequential ly be
ginning at the BASIC address. 

F224 ca 
F225 CD3300 
F228 23 

02890 
02900 
02910 

RET 
CALL 
INC 

z 
33H 
HL 

When three Os have been re
ceived, control goes to DOS. 

F229 18F6 02920 JR DISP Then BASIC • command can be 

F22B DBE9 
F22D E6F8 
F22F F605 
F23 1 D3EA 

02930 
02940 
02950 
02960 
02970 

PRES IN 
AND 
OR 
OUT 

A, (0E9H) 
0F8H 
5 
( 0EAH) ,A 

used to enter BASIC and save 
the program. The program can 
now be run, listed, or saved, as 

F233 3203F0 02980 LD (IMAGE) ,A desired. 
F236 
F238 

3E55 
D3E9 

02990 
03000 

LO 
OUT 

A, 55 H 
(0E9H) , A In t he RBAS routine, t he 

F23A 

F23D 

C386F0 

3A03F0 

03010 
03020 
03030 BREAK 

JP 

LD 

TXCV 

A, (IMAGE) 

DONE routine functions as ALL 
did in SBAS to keep track how 

F240 
F242 
F244 

E6FB 
D3EA 
CD4FF2 

03040 
03050 
03060 

AND 
OUT 
CALL 

0FBH ; CLEAR 
(0EAH) ,A 
DELAY 

BREAK BI T 
;START BREAK 

many zeros 
ceived. 

in a row are re

F247 3A03F0 03070 LD A, (IMAGE) Program continues At line 1550, the CAN routine 
indicates that a text message 
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F24A D3EA 03080 OUT (0EAH) ,A 

f24C C38CF 0 03090 JP TXCVl 


031 00 
F24 F 1 E96 03110 DELAY LD E ,150 
f25 1 16l'F 03120 DELAYl LD D,0FFH 
f253 15 03130 Dl DEC D 
F254 20l'D 03140 JR NZ , Dl 
f256 lD 0315 0 DEC E 
f257 20F8 03160 J R NZ , DELAYl 
F259 C9 0317 0 RET 

03180 
F25A 54 03190 MSGl DEFM 'THE TEXT OF ANY MESSAGE HERE 

f277 0D 03200 DEFB 13 

l'278 00 03210 DEFB 0 


03220 

F27 9 4D 03230 MSG2 DEFM ' MESSAGE 2 TEXT HERE ' 

f28C 0D 03240 DEFB 13 

F28D 00 03250 DEFB 0 


03260 
F28E 54 03270 MSG3 DEFM ' TEST MESSAGE ABCDEFGHIJKLMNOPQRSTUV' 
4567 890 ! "# $%& () : - *=;+@,. /<>?-------- ' 
F2DE 00 03280 DEFB 13 
F_2DF 00 03290 DEFB 0 
F2E 0 45 03300 PR0 DEFM ' ENTER 1 TO USE SWITCH PARAMETERS' 
F300 0D 033 10 DEFB 13 
l'301 20 03320 DEFM 2 TO SELECT PARAMETERS ' 
l'31D 0D 03330 DEFB 13 
F31E 00 03340 DEFB 0 

03350 

F31F 45 03360 PRl DEFM 'ENTER 1 FOR DUPLEX , 2 FOR HALF ' 

F33D 0D 03370 DEFB 1 3 

F33E 00 03380 DEFB 0 


03390 
03400 

F33 F 45 03410 PR2 DEFM ' ENTER 1 FOR 110 BAUD ' 
F353 0D 03420 DEFB 1 3 
F354 20 03430 DEFM 2 FOR 300 BAUD ' 
F368 0D 03440 DEFB 13 
F369 20 03450 DEFM 3 FOR 600 BAUD ' 
F37D 0D 03460 DEFB 13 
F37E 20 034 '/ 0 DEFM 4 FOR 1200 BAUD ' 
F393 0D 03480 DEFB 13 
F394 00 03490 DEFB 0 

03500 
F395 45 03510 PR3 DEFM 'ENTER 1 FOR 7 BIT WORD' 
F3AB 0D 03520 DEFB 1 3 
F3AC 20 03530 DEFM 2 FOR 8 BIT WORD' 
F3C2 0D 03540 DEFB 13 
F3C3 00 03550 DEFB 0 

03560 
F3C4 0D 03570 PR4 DEFB 13 
F3C5 45 03580 DEFM ' ENTER 1 FOR NO PARITY ' 
F3DA 0D 03590 DEFB 13 
F3DB 20 03600 DEFM 2 FOR EVEN PAR I TY ' 
F3F2 0D 03610 DEFB 13 
F3F3 20 03620 DEFM 3 FOR ODD PARITY' 
F409 0D 03630 DEFB 13 
F40A 00 03640 DEFB 0 

03650 
F40B 0D 03660 PR5 DEFB 13 
F40C 4 5 03670 DEFM ' ENTER 1 FOR 1 STOP BI T , 2 FOR 2 STOP! 
F431 0D 036 80 DEFB 13 
F432 00 03690 DEFB 0 

03700 
F433 0D 03710 PR6 DEFB 13 
F43 4 49 03720 DEFM ' IN SW ITCH MODE' 
F442 0D 03730 DEFB 13 
F443 00 037 40 DEFB 0 

03750 
F 444 0D 03760 PR7 DEFB 13 
F445 54 03770 DEFM ' TRANSCEIVE MODE ' 

F454 0D 037 80 DEFB 13 
F455 00 037 90 DEFB 0 

03800 
F456 0D 03810 PR8 DEFB 13 
F457 59 03820 DEFM ' YOU CAN PLAC E A MESSAGE IN MEMORY/ HI 
HEN DONE ' 
F48A 0D 03830 DEFB 13 
F48B 00 03840 DEFB 0 

03850 
f'48C 0D 03860 PR9 DEFB 1 3 
F48D 4 5 03870 DEFM ' ENTER 0 FOR NO DELAY' 
F4Al 0D 03880 DEFB 13 
F4A2 20 03890 DEFM ' 1 FOR DELAY ' 
F4B3 0D 03900 DEFB 13 
F4B4 00 03910 DEFB 0 

03920 
F0 07 03930 END INIT 
00000 TOTAL ERRORS 

can be input and stored. Storage 
begins at Buffer and continues 
until the c lear key is hit. Then a 0 
byte is stored at ENDMSG, and 
the program returns to SWITCH. 

When MSG is called from the 
switch routine, the program re
quests a number to be input (line 
1720). Then, based on this num
ber, a given message is sent. 0 
refers to a message stored with 
CAN, while 1, 2 and 3 are mes
sages in the program. 

MSGLOC stores the message 
locations sequentially in Z-80 
format - least sign ificant bit 
first, then most signficant bit 
(LSB, MSB). The ASCII value re
turned by the 049 routine is 
changed to a digit by subtract
ing 48; multiplied by 2 (by adding 
A to itself) and then added to the 
MSGLOC address by first add
ing the contents of A to HL via 
the BC register. When this is 
done, HL points to the address 
that contains the address of the 
appropriate message. 

For example, if 1 had been en
tered, HL would contain an ad
dress which holds the LSB of 
the MSG1 address. The next ad
dress has the MSB of the MSG1 
address. The address of the 
message is then loaded into HL 
via the DE register and then 
saved in NEXT as one less than 
this address. 

The address of the MSOUT 
routine is now loaded as a call 
into the TXCV routine at the lo
cation of MS1 . In this way, when 
the TXCV routine is next en
tered, it calls MSOUT instead of 
the keyboard. The user can then 
indicate a delay while sending 
the message. One might want a 
delay with a time-sharing sys
tem, which does not expect peo
ple to type at 300 baud. If no de
lay is selected, then three zeros 
(NOP) are entered at MSDEL. 

To send or receive in BASIC, 
you must select eight-bit word 
lengths. To send a BASIC pro
gram, you should either run this 
program or set memory size 
manually before entering your 
BASIC program. 

If anyone is interested in sav
ing himself the typing, I wi ll pro
vide a tape (or disk, if you supply 
the disk)of the source code for a 
fee. 

I'd also like to hear your com
ments about the program. • 
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MICRO-soTM CASSETTES

• 00% ERROR-FREE 

•Fully Guaranteed! 

•World's Finest Media 

•Premium 5-Screw Const ruction 

•Used by Software Firms Nationwide 

•Dealer and Clu b Discounts Available 

•Custom Storage Case, Add 13¢ Each 

•Wri te for Wholesale Price Listing 

.,-475 MICR0-80™ INC. 
E-2665 NO. BUSBY ROAD 

OAK HARBOR, WA 98277 

THEMX·80 

WITH DISPOSABLE PRINT HEAD• 

A LOT OF PRINTERS COSTING A LOT 
MORE CAN'T TOUCH THE MX-80'S PER
FORMANCE. IT GIVES YOU A CHOICE 
OF 40, 80, 66 OR 132 CO LUMNS OF 
PRINTING IN AS MANY AS FOUR DIS· 
TINCT PRINTING DENSITY MODES. 
MORE THAN HALF THESE MODES GIVE 
" CORRESPONDENCE QUALITY" PRINT
ING. CALL FOR QUANTITY DISCOUNTS. 

American Business Computers 
118 South Mill St. 

Pryor, OK 74361, 918-825·4844 v' 483 

BIG SYSTEM SOFTWARE(tm) 
Exciting new software for the TRS·80(tm) from BSS(tm) 

TDSiCMD U DDSICMD SMAllT(ftt) TEllMINAL Pl'GCHma. 
.,-377 

TD81CMD 

/, 

M o ... 

CllEMY8/CMD cre•te 117tt•.. t•..• 1...... d l•k eeM•and ltln=at• • 91 
PURCE!CND cl•• • • P that dl•k =a 14.ff 
TAPECOPY/CMD ff?J' qd:em ta... : e1•.ff 

PEATUllU 
UPLOAD AND DOWNLOAD TOTAPE 
U PLOAD ANO DOWNLOAD TO DllK 
Mllr•1-•tln1 
U 1Lc... 
fall b-lc leatarn 
tand.. t••ta..... 
ke1'"'8rd aeua Mleet 
A LL AllCll c.ntrol char...,.... 
c•n • ra111.tllltJ p ....r ...H 

tnee allEAK, UC•pe, ru1' out 

01»/CMD eem..U ..le with )lewd- and Newd..... fre1n APPAR.AT, Tll8 DOI lre11t Tandy C o rp. •nd 
o..p1.. J..I ,,... Mle.....,.tt•m•. BIG SYSTEM SOFTWARE(tmJ 
O.C-U•entatl•n on ••1" p r -..r•• ff,eo will c...cllt toward purch..... PO BOX 40S 
8END Cbeck• or M•••J' Order t•: FRASER, MICHIGAN 4•026 

ACTION GRAPHICS 

THE 

GREAT 

CRANE 

GAME 


MACHINE 

16K level 11 $15.00 

• Speed Lightning 

• Laser Warr ior 

• Reflexometer 

• The Assistant 

• Memory M over 

• Word Scramble 

• Etch-A-Screen 

• Breakout II 

• \!• M ile Drag 

• Tic Tac Toe 

• Sub-Attack 

• Calcu lator 

• TV Pow II 

• Much Mo re . 

SPECIAL 
Free program with every tape order : 
ML/ B language converter - change 
machine code to basic for cassette copies. 

FREE CATALOG 

.,-351 

The BERG WORKS 

BOX 742 B 


JANESVILLE, WI 53545 


L---~-r_H_E_M_1c_R_o_c_L_1N_l
1

_c_-----I 
CENTRONICS 779/RS PRINTER I LOWER CASE KIT 

Don't let the newer low-priced pri nters with lower-case capabil ities make your 
Cent ronic s 779/Radio Shack Printer I obso lete. Our assembled and tested CLC-1 
convers ion kit w il l give your 779 the full upper/lower case charac ter set at a 
fraction of the cost of a new printer. I llustrated instructions make instal lation 
easy - just 3 connections, no etch cuts. Compare our introductory price to ot her 
k its selling for $125 ·at $99 our CLC-1 k it brings your 779 into the 80' s and makes 
word processing a practical application . 

CLC-1 INTRODUCTORY PRICE: $99 Includes PIH CA add 6% tax. 

VISA/MC include card number, signature, exp. date, phone number. 

MC i nclude interbank number. Introductory price good thru 1131/81 . 


_THE MICRO CLINIC• 17375 Brookhurst • Suite 114 •Fountain Valley, CA 92708_ • 
CPT2000Series of 


ExpansionInterfaces 

FEATURES . .. RS232/ M.A. Sen a! Interface 
Fi.Id Proven LNW Expansion Board • Flo ppy 
Disk Controller • 32 K BYTE. RAM Expa nsion 
Parallel Printer Port & Screen Printer Port 
Real Time Clock • Custo m All Wood Cabinet 

Complete LNW Expansion Kit ... . . . $ 249. Assembled .. .... . $ 349. 

LNW P. C. Board ONLY .. . $ 69. Custom Cabinet CPT 2000 .. . $ 99. 


All components available / ca ll fo r price. 
Complete System as follows: Single Tandon 40 Track Disk Drivc•RS23 2 Serial Interface 
Custom Cabinet • 32K RAM • Assem bled/Tested/Guaranteed • Regular . . $799. 

INTROD UCTORY PRICE . ... .. . .. . . . . $ 750. 
All products sold by COMPUTEX are 1003 guaranteed for 90 days. A 1 year 1003 guarantee 
is available on all of our hardware for an additional 103 of the items purchase price. 

ALL ORDERS SHIPPED WITHIN 6 DAYS OF ORDER 

V ISA/ Master Card accepted(add 43 to total) C.O.D.'s accepted(may require 103 down) 

SHIPPING - UPS insur~d(call for rate) Personal checks held 2 weeks prior to shippin g. 


Coffi,P-Ut£x ..,.. 3 
:;710 Heritage Ct., Webster, Tx. 77598 (7 13) 332-4359 
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APPLICATION 

A data reduction program for statistical studies. 

Number Cruncher 


James Barbarello 
RD#1, Box 241H 
Tennent Rd. 
Englishtown, NJ 07726 

Many business decisions 
and scientific conclusions 

are based on the results of pop
ulation studies. These studies 
extract a small, relevant sample 
from the population to deter
mine a general conclusion. Net· 
work news forecasts of political 
election winners are a prime ex· 
ample of this approach. 

Because of the large number 
of necessary calculations, a 
computer is ideal for reducing 
raw data into a form whereby 
projections can be made. For 
this purpose a program should 
be able to: 

• Perform the standard statis· 
tical calculations of mean 
(average), variance and stan· 
dard deviation; indicate low 
and high data values. 
• Produce a graph of the 

data in a normalized format 
(that is, not dependent on 
the data range). In this way, 
comparison to the expected 
results can be unmistakenly 
compared. 
•Test the sample data to de· 
termine if it is a true repre
sentation of the populat ion. 

In addition, it should save all 
the above information as a hard 
copy and/or data file. 

Reducing Data 

The Data Reduction Program 
(DRP) in Program List ing 1 
meets these criteria. This pro· 
gram is written in Level II BASIC 
for the TRS-80, but could be eas
ily modi f ied for any form of ex
tended BASIC. The DRP accepts 
raw data from the keyboard or 
from a cassette. 

The Sample Results (Table 1), 
are first printed as a permanent 
record. The program then pro
ceeds to manipulate the data 
and obtain the mean (average), 
variance and standard devia
tion, and list the low and high 
data values. 

In addition, the expected ( ± 3 
standard deviation) population 
limi ts are provided. These limits 
are calcu lated on the assump-

Program Listing 

10 REM *******~********* * ******************* 
20 REM • 
30 REM DATA REDUCTION PROGRAM 
40 REM • BY 
50 REM • JIM BARBARELLO • 
60 REM 
70 REM ************************************* 
80 CLEAR6 40: CLS:PRINT 
90 PRINTTAB(l0 ) ;"D AT A REDUCT I 0 N PR 0 GR 

A M" 
100 PRINTTAB(l8);"(FOR USE WITH LINE PRINTER)":PRINT
110 I NPUT"DO YOU WANT TO ENTER DATA DIRECTLY" ; Q$ 
120 INPUT" ENTER THE NUMBER OF DATA POINTS";L:DIMA(L+9), 

B( ll) , C( ll ) 
130 IF LEFT$(Q$,l )= "Y"THEN CLS:GOTO 170 
140 FOR I=l TO L STEP10 
150 INPUT #-1 ,A (I) ,A (I+l) ,A(I+2 ) ,A (I+3) ,A(I+4) ,A (I+5) , A 

(!+6) , A( I+7) , A(I+8) , A(I+9) 
160 NEXT !:GOTO 230 
170 FOR I =l TO L:PRI NT"l ";I;" : ";:INPUT A( I):NEXT I 
180 INPUT" DATA CORRECTION REQUIRED (YES/ NO) " ;Q$ 
190 IF LEFT$(Q$ , l ) =" N" THEN 23 0 
200 CLS :INPUT"ENTER DATA# TO BE CORRECTED";F 
210 PRI NT A(F) :I NPUT"CORRECTED VALUE= "; G 
220 A(F) =G: CLS:GOTO 180 
230 HI • A(l ) : LO=A(l) 
240 FOR !=2 TO L 
250 IF A( I) >HI THEN HI=A (I) 
260 IF A(I) <LO THEN LO=A(I ) 
27 0 NEXT I 
280 FOR I =l TO L: S=S+A( I) :NEXT I 
290 M=S/L
300 FOR I•l TO L:E= (A(I ) -M ) 12/(L-l) : T=T+E : NEXT 
310 U=SQR(T) 
320 CLS : PRINT"ENTER TITLE INFORMATION A LINE AT A TIME 

( 10 LINES MAXIMUM) . " 
330 PRINT"TO EXIT, PRESS <ENTER> AFTER QUESTION MARK AP 

PEARS. " 
340 FOR I=l TO 10:INPUT T$(I) 
350 IF T$(I)=""THEN LPRINT CHR$(138) : GOTO 370 
360 LPRINT T$ (I) : NEXT I 
370 CLS:LPRINT "DATA:" 
380 FOR I • l TO 1000:LPRINT TAB(l0*J ) ;A( I) ; : J=J+l 
390 IF J =6 THEN LPRINT CHR$( 10):J=0 
400 IF I =L THEN LPRINT CHR$(1 0 ):GOTO 420 
410 NEXT 
420 Q=M-2 . 5*U:V=M+ 2.S*U: W=M-3*U:C=M+3*U 
430 CLS :LPRINT CHR$( 138) :LPRINT TAB(23 ) ;"DATA STATISTIC 

Program continues 
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S" : LPRINT CHR$(138) 
440 LPRINT"LOW VALUE= ";LO:LPRINT"H IGH VALUE= ";HI:LP 

RINT "MEAN = ";M 
450 LPRINT"VARIANCE = ";T:LPRINT "STANDARD DEVIATION 

; U: LPRINT CHR$(138) 
460 LPRINT"THE EXPECTED LIMITS ARE ";W;" TO ";C 
470 CLS : PRINT"CALCULATING":D=Q:H=U/2 
480 FOR I=l TO L 
490 IF (A(I)<=D) AND (A(I)>(D-H)) THEN B(K)=B(K) +l 
500 NE XT I 
510 K=K+l :D=D+H:IF K=ll THEN 530 
520 GOTO 480 
530 FOR I=l TO L 
540 IF A(I)<(Q-H) THEN B(0)=B(0)+1 
550 IF A(I)>V THEN B(l l )=B( ll )+ l 
560 NEXT I : CLS : HI =B( 0) 
570 FOR 1=0 TO 11 
580 IF B(I)>HI THEN HI=B( I ) 
590 NEXT I 
600 PRINT" PRESS <ENTER> FOR HISTOGRAM PRINTOUT" 
610 PRINT" (THE HIGHEST INTERVAL FREQUENCY IS ";HI;" ) "; 

: INPUT Q$ 
620 LPRINT CHR$ (138) :LPRINT TAB( 23); "HISTOGRAM OF DATA" 
630 LPRINT CHR$(138) :LPRINT"FREQ :"; 
640 FOR 1=0 TO ll : LPRINT TAB(I *5+7) ;B (I) ;:NEXT 
650 LPRINT CHR$(10) :LPRINT CHR$(138) 
660 FOR J =HI TO 1 ST EP- l:LPRINT J; 
670 FOR 1=0 TO 11 
680 IF B(I)>=J THEN LPRINT TAB(I*5+8);CHR$(42); 
690 NEXT I:LPRINT CHR$( 10 ) 
700 NEXT J 
710 LPRINT STRING$(64 ,45) 
720 FOR I =l TO 12:LPRINT TAB( (I-1) *5+7) ;!;:NEXT 
730 LPRINT CHR$(10) : LPRINT TAB(3l) ;" INTERVAL" :LPRINT CH 

R$(138) 
7 40 LPRINT "I NTERVAL", "ENDS AT" ; TAB(37) ; "# DATA POINTS I 

N INTERVAL" 
750 D=Q 
76 0 FOR I=l TO 12 
770 IF (I=l )+(I =l2) THEN 800 
780 LPRI NT I, D; TAB(37) ; B(I-1 ) 
790 GOTO 82 0 
800 I F I =l THEN LPRINT !,"ALL PTS <= " ; D;TAB(37) ; B(0) 
810 IF 1=12 THEN LPRINT I, "ALL PTS > "; (D-H ) ; TAB ( 37 ) ; B( 

11) 
820 D=D+H : NEXT I 
830 FOR I =l TO 5 
840 FOR J=0 TO 5 
850 IF B(J)>=5 THEN 870 
860 B(J +l)=B(J+l) +B(J) :B (J) =0 
870 NEXT J,I 
880 FOR I =l TO 5 
890 FOR J=ll TO 6 STEP- 1 
900 IF B(J)>5 THEN 920 
910 B(J-l)=B (J - l)+B(J) : B( J)=0 
920 NE XT J ,I 
930 FOR 1=0 TO 11 
940 IF B( I) >0 THEN DOF=DOF+l 
950 NEXT I 
960 DOF=DOF-3 
970 C(0)= . 0062 : C(l)= . 0166 : C(2)= .044: C(3)= .0919 : C(4)= . 14 

98:C(5)= . 1915 
980 C(6)=C(5) : C(7)=C( 4) : C(8)=C(3) :C (9)=C(2) :C(l0)=C(l) : 

C(11 I =C ( 0) 
990 FOR != 0 TO 11 
1000 IF B(I)=0 THEN 1030 
1010SUM=((B(I)/L)-C(I))12/C(I) 
1020 CHI=CHI+SUM 
1030 NEXT I:LPRINT CHR$(138) 
1040 LPRINT"CHI SQUARE VALUE IS "; CHI ;" WITH ";DOF ;" DE 

GREES OF FREEDOM " 
1050 LPRINT CHR$(138 ) : LPRI NT "LUMPED FREQUENCY VALUES : " ; 

CHR$( 10) 
1060 FOR I=0 TO 11 
1070 LPRINT TAB(I*5+7) ;B [I); 
1080 NEXT I 
1090 LPRINT CHR$(10) 
1100 INPUT "DO YOU WANT TO STORE DATA ON TAPE [DATA WI LL 

BE LOST IF NOT STORED) ";Q$ 
1110 IF LEFT$ (Q$ , 1) ="N" THEN PRINT: PRINT" ANALYSIS COMPL 

ETED ": END 
1120 FOR I=l TO L STEP10 
11 30 PRINT#-1 , A(I) , A(I+ l ) ,A (I+2) ,A (I+3) ,A [ I+4) , A[I+5) , A 

(I+6) , A(I+7) ,A (I+8) , A(I +9 ) 
1140 NEXT I: PRINT "DATA RECORDED - PROGRAM COMPLETED" 

the expected bell-shaped curve. 
Finally, the DRP performs a 

chi-square "goodness of f it" 
test. This test determines if the 
sample data fits into the ex
pected (bell-shaped) distribu
tion. By comparing the values 
the DRP obtains for chi-square 
and Degrees of Freedom (DOF) 
to those con tained in Table 2, 
the probabi lity of a representa
tive sample can be determined. 

About the Program 

Before we go through an ex
ample using the DRP, let's look 
at some of the workings of the 
program itself. Line 80 sets 
aside 640 bytes of string storage 
for use in entering text in forma
tion. Th is text i nformat ion, 
which might include a printout 
ti tle, indication of data type, 
date, etc., w ill be entered start-

SAMPLE RUM US llJC:i DATA REDUl?TION PROGF-'AM 

.JUNE 2 , 1979 

DATA · 
1050 1.0E.4 i063 11Z161 :107:1 :1065 
1051. 1059 1065 1066 1072 1050 
i059 1070 1057 1077 1 066 1068 
1056 1066 1057 1065 1 051 1070 

:H164 1053 1063: 1056 1061 1067 

1055 1062 1075 1069 1057 1065 

1066 1 0 59 1 060 1056 1.1359 1.052 

1062 1061 i068 1053: 1070 1 059 

1074 1055 1062 1067 1051 1062 

1063 


C-ATA STAT I STICS 

LOM VALUE = 1050 
HIGH VALLIE = 1077 
MEAN = 106.1. 95 
VARI ANCE = 44. 4 229 
STANDARD DEVIATION = 6 . 66505 

THE EXPECTED LI M I TS ARE 1041 95 TO 1081 94 

HI STOGRAM OF DATA 

FREQ : 0 0 6 6 9 1 0 

1 2 

1 2 

11 

1.0 

9 

8 

7 

6 

5 

4 

3 

2 

i 

1 2 ' 8 10 11. :12 
ItHERVAL 

INTERVAL ENDS AT # DATA PO I NTS I I-~ INTERVAL 

i ALL PTS <= 1045. 2::: 0 

2 1048 . 62 0 

3 i051 9 5 4 

4 1.055. 28 6 

tion that the population can be crete graph (or histogram)of the 
represented graphically by a data, grouping it in to 12 inter
bell-shaped curve. This assump- vals. Each interval w idth is a l
tion provides the basis for test ways one half the standard devi
score results, physical measure- ation. This method el iminates 
ments, variat ions in electronic having to refer to the absolute 
components and demograph value of the data. The result ing 
ics. histogram can therefore always 

The DRP then generates a dis- be proportionally compared to 

ing at line 320. 
Line 110 allows the program 

to input data stored on cassette 
(by entering "NO" to the "Enter 
Data Direct ly" prompt). Line 120 
dimensions t he data matrix A(I) 
as the number of data values to 
be entered plus nine. This al
lows the data to be retrieved 
f rom cassette in groups of ten 
rather than storing and retriev
ing each data value separately. 

Lines 200 through 220 allow 
correction of erroneous manu
ally input data. The data mean is 
calculated in line 290. The data 
variance is calculated in line 
300. Note that lines 300 and 1010 
contain a right bracket which is 
used interchangeably with the 
up arrow to represent expo
nents. 

Line 320 begins the process 
of t itling. During operation a 
64-character or less st ring is en

5 1058 61 6 
6 106 :1. 95 9 
7 1065. 28 1 2 
8 1068. 61 8 
9 107 1. 94 5 
10 107 5. 28 3 
11 107 8 . 6:1. 1 
1.2 ALL PTS > 1.078 . 6 1 0 

CH I SQUARE VALUE I S 16973 lH TH :3: DEGREES OF FREE[.>QM 

LUMPED FREQUENCY VALUES: 
0 ~1 0 10 6 9 1.:3: 8 9 0 0 

Table 1 
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http:C(0)=.0062:C(l)=.0166:C(2)=.044:C(3)=.0919:C(4)=.14


Probability 90% 8QO/o 70% 
DOF 

2 .211 .446 .713 
3 .584 1.005 1.424 
4 1.064 1.649 2.195 
5 1.61 2.343 3.0 
6 2.20 3.07 3.828 

7 2,833 3.822 4.671 

8 3.49 4.594 5.527 
9 4.168 5.38 6.393 

NOTE: data is not statistically s igni ficant for chi-square values greater than those 
indicated in the 70 percent column (for the specific DOF) o r if DOF is less than 2. 

Example: Refer to Table 1. chi.square =0.16973. DOF = 3. For DOF =3, and 90 
percent confidence, Table 1 ind icates a chi·square value of .584. Si nce the data chi
square value (0. 16973) is LESS than the 90 percent value, the confidence facto r is 
GREATER than 90 percent. 

Probabili ty of Statis t ical Sign ificance using Chi-Square Error Value and OOF. 

Table 2 

tered after each input prompt 
(?). It should be remembered 
that if string delineators such as 
a comma or colon are to be con
tained in the string, the string in
formation should be contained 
in quotation marks. A maximum 
of ten lines can be entered this 
way. After titling (if less than ten 
lines), pressing ENTER (a null 
string) will execute to line 370. 

Lines 530 through 550 group 
the data values below and above 
the expected ( ± 3 standard devi
ation) limits into the first and 
last intervals respectively. If you 
wish to use standard size paper 
(81/i'' x 11") for the printout, line 
610 forewarns you of the size of 
the histogram. A lengthy histo
gram usually requires a change 

of paper at this point. 
Lines 850 through 920 com

bine intervals with less than six 
data points into the adjacent in

terval closest to the mean. This 
procedure, called lumping, is 
performed so as to eliminate the 
inordinately large chi-square er· 
ror values which might result 
from a small interval. This is a 
standard statistical practice 
and produces more relevant 
results. 

Line 960 calculates the DOF, 
which is simply the number of 
lumped intervals minus three. 
Lines 970 and 980 contain the 
expected chi-square values for a 
relevant sample. These values 
are compared fo the normalized 
sample data values in lines 990 

through 1030 to obtain the total 
chi-square error value (CHI). 
Data storage to cassette is per
formed by lines 1100 through 
11 40 if desired. 

An Example 

A manufacturer requires that 
approximately 1100 pellets of 
packing material be added to 
each package before it automat 
ically seals. If less than 1000 
pellets are added, damage to 
the package contents might oc
cur. If greater than 1200 pellets 
are added, the automatic seal
ing device malfunctions. 

Thi s process currently re
quires manual intervention and 

''A computer is 

ideal for reducing 


raw data into a form 

whereby projections 


can be made. · · 


is, therefore, costly. The manu
facturer wishes to automate 
this packing process but is con
cerned that an automated pro
cess wi ll be incapable of operat 
ing within these limitations. The 
seller of the automatic pellet 
dispenser agrees to install the 
machine for a trial run. 

The automatic apparatus is 

used for one day. At the end of 
the day, 55 packages are ran

domly selected from the day's 
production. The number of pel
lets in each package is counted 
and recorded. This data is then 
manipulated by the DRP with 
the results shown in Table 1. 

We see that an average of 
1061 pellets are loaded into 
each package. In no instance 
has there been less than 1050 
nor more than 1077 pellets load
ed. The DRP indicates that, if the 
data is statistically relevant, the 
automatic process should never 
add less than 1041 nor more 
than 1081 pellets to each pack
age. 

A histogram of the data in
dicates a good approximation of 
the bell-shaped curve. Further
more, a chi-square error value of 
0.16973 with three DOFs is re
corded. Checking Table 2, we 
see that the sample data repre
sents a normally distributed 
populatio n, (is statistical ly 
significant), and has a confi 
dence fac tor (probability) of 
greater than 90 percent. 

Based on these findings, the 
manufacturer is confident that 
the automatic process will more 
than meet his needs, and he pur
chases the equipment. 

The DRP can be a very useful 
decision-making tool in many 
areas of business, education 
and scientific study. It shou ld, 
however, be used only when you 

are reasonably certain that a 
normally distributed population 
is under study. • 

111111111 Plllllll llllllll 40%0Ro~~~'' 

BRAND NEW TOP QUALITY EXACT REPLACEMENT RIBBONS Send order blank below & 

FOR ALL OF THE 'DOT MATRIX lRS-so; &CENTRONICS PRINTERS: PAYMENT(Min.$20) TO: 
Your 


Your PRINTER RETAIL LIST Wholesale Price 
 ANCIE LABORATORIES 
9202·9206 BALTtMORE BOULEVARD 

TRS-80 LINE PRINTER II 18.95+Tax (3 PACK) 11 .95 PER 3 PACK COLLEGE PARK. MD 20740 

TRS-80 LINE PRINTER Ill 21.95+Tax (IN CART.) 12.95 PER RIBBON (301) 345-6000 

TRS-80 TRACTOR FEED 18.95+Tax (3 PACK) 11 .95 PER 3 PACK 


CENTRONICS MODS 700-704 18.95+Tax (3 PACK) 11 .95 PER 3 PACK 


CENTRONICS #730 18.95+Tax (3 PACK) 11.95 PER 3 PACK 


CENTRONICS #737 18.95+Tax (3 PACK) 11 .95 PER 3 PACK 


CENTRONICS #779 18.95+Tax (3 PACK) 11 .95 PER 3 PACK 


·MrNfMUM-· "<:>R·o-ER:·$20.o(i -No ·shfppfo·g-i:b·a-iies ·or -ta-ies: ·-- ---
PLEASE SEND ME: __C-700, 3 RIBBON PACKS & __J-3 RIBBONS. 

I WILL USE THESE RIBBONS ON A PRINTER. 


$ ENCLOSED ··· ··· ··· SEND C.0.D. ( ) 
Name·~~~~~~~~~~~~~~~~~~~~~~~~~ 
Address_____________________, 

, City, State, Zip ,
L.__ ___ .. ___ .. _. _. . __ . __A_N_C!~ ~~~01!~!'!.RJE_S_. .;i~~~:9_2p~-~·;•~"!o:~ ~!:'~~=~'!~".".."!': !".o.~~7-45'. --~Ql-}_4§~~999. J 
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Selling 80 Microcomputing, the only major journal for the users of the 
TRS-80 •, is a sure bet for getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We know "SO" will make you money . .. it's the only magazine for the 
TRS-80 • users and you know how many of those there are. So call today 
and join the dealers who make money with "80". 

For information on selling 80 Microcomputing, call 603·924·7296 and 
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write to her 
at 80 Microcomputing, Pine Street, Peterborough, NH 03458. 

•TRS-80 is a trademark of the Tandy Corp. 

Please note: Our CRT SCREENS have been purchased by thousands 
of individuals, the Department of the Navy, several government agen· 
cies, and dozens of the country's top corporations and universities. 

Give your CRT the luminous green characters found on the very expensive 
computer systems 

• Add a professional look to your system and your programs. 
• Dramatically improved contrast for easier reading and improved graphics. 

We manufacture an optically correct, 1/8" plexiglas' screen that mounts easily 
over the CRT on your video monitor. This is a q uality accessory that enables your 
TRS 80' monitor to produce the luminous green characters identical to those 
found on expensive terminals. For business applications this means enhanced 
appearance and reduced eye strain, for the hobbyist, graphics are brighter and 
bolder. The screen may be easily removed - no modification to monitor. 

Screen for Model I .... $19.95 
VISA - Mastercha rge Screen for Model II ... $24.95 

We ship with in 24 hours. 30-day money back guarantee 

National Tricor. Inc. I 3335 Greenleaf Blvd . Kalamazoo. Ml 49008 I 616-375-75 19 

------TRS-80 &.. OTHER NEEDS FILLED FOR LESS 

+++COMPATIBLE DISK DRIVES WITH POWER SUPPLY AND CASE-120 DAY WARRANTY+ ++ 
• 40 TRACK (204,800 BYTE/DISK) USE BOTH SIDES. ANTl·CRIMPIPOWER PROTECT $319 
• 8 IN. DRIVE & P.S.ICASE'$749 WITH P.S./CASE FOR 3 DRIVES $929 
• 80TRACK(204.8K BYTE)90DAY WARRANTY $419 
• 4·DAIVE CABLE $28 .. 10 DISKS·5 IN.@ $24 -8 IN. @ $36HARD CASE S3 & 5 

BASE 2 PRINTER $599 EPSON MX-80 PRINTER $550 MICROLINE 80 PRINTER $549 

• CENTRONICS 737 $789 + + + + + CABLE @ $ 25 
·HARRIS SELECTAIC(WOAD PROCESSING-TYPEWRITER & PRINTER) $790 
• LOWER CASE FOR CENTRONICS 779/RADIO SHACK LINE PAINTER 1 ·EASY INSTALL $99.95 
• UPS(UNINTERAUPTIBLE POWER SUPPLY) PREVENT POWER DROP SURGE OR OUT? FROM $195 
• CAT MODEM (OAIGIANS) $144 + + + + + + + + 16K MEMOAYSET (200 NANO) $42 
• 16K MODEUll RADIO SHACK SYSTEM $889 
· APPLE, ATARI, RADIO SHACK MODEL 112 HARDWARE/SOFTWARE DISCOUNTED. AIR, AJP, GIL, PIA FOR 
$200 or $59 91, (MODEL 1) & $329 or $80 ea. (MODEL 2). APPLICATIONS INTERACT & ARE COMPLETE & 
PROFESSIONAL. WILL RUN ON OTHER COMPUTERS THIS IS A SPECIAL INTRODUCTORY PRICE. 
• ASK FOR FREE FL YEA WITH OUR LOW PRICES- DEALER INQUIRIES INVITED MASS. RESIDENTS ADO 
5% TAX - F.0.B. TEWKSBURY-FREIGHT EXTRA. 
MIC. VISA OR CHECK ACCEPTED. TRS-80 IS A REG. TRADEMARK OF TAN DY CORP. .,- 105 

OMNITEK SYSTEMS- 24 MARCIA JEAN DR.. DEPT. M,TEWKSBURY, MA 01876 CALL617-851·3156 

.,-Reader Service- see page 242 

PALOMAR 

SOFTWARE 


"HJS PEO'' Tnp<' opera tion. S;ive. verify 
& lo;id programs or arra y data 111;111\· 

times fastrr than CSAV E or PRINT #. In· 
c lucks hardcopy f11r111<1 1t ing. 1 ot ;1 hard· 
ware add on. $2-1.9S 

"CODE D I.ED(; l·: lr ,\ lt-dg<'r for thl' 
small s ystem;; u;;er. Monthly rl'port;;. JOO 
llsC'r nilmC'd ra tl',l!orit';;. 111;111y fl'atll rl's nor· 
mil lly found in cli;;r ,.,.,.l\'llls. Rt·q u in's 
" I llSPED" ;i nd harclrnp,· printl'r. $ 11.9:1 

" TIV \NSFEH LIST" Harclrnp,· print· 
out of a ll t r ;1nskrs. (;OTO. (;()S lfR. 
ELSE . l'IC.. in ~1our basic progr;im an· listl'cl 
b,· ca ll ing lin(' #and rnlll'd line 11 . Tram<fer 
list is a g reat a icl in cha nging or clC'bugging 
b;isic programs. $7.ll;) 

.'\II P a lo m ar Soft ware p rograms arc 
d esigned for k\·l'I 11 lflk o r higher. 

Writl' for full ~pt•c ifirat ion ;; ;rnd s<imple 
printouts or sC'ncl (l'k or 1110) + $1.00 P/ H 
pC'r tilpe. (Calif. rC'sidl'nts add !i''il1;;airs t;ix) 

PALOMAR VISA ' 

SOFTWARE 

170 S. Palomar Dr. 
Reqwood City, Ca. 94062 

.,, 228 

2 4 Hour Orrll'l'i11;: U111· (-I 16) :166·."i.'IH! 
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:111e''' l•••••l~s f1·t1111 tl1e etlitt11·s 
••f 1(11 &:'tt ,\\ic1-.1ct11111111ti1191 
•40 COMPUTER GAMES-BK7381-Forty games in al l in nine 
differen t categories. Games tor large and small sys tems, and 
even a section on calculator games. Many versions of BASIC 
used and a wide variety of systems represented. A must tor the 
serious computer gamesman. $7.95. 

e UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS - BK7382 - A valuable 
addition to your computing l ibrary. This two part text includes the best articles that have ap
peared in 73 and Ki lobaud Microcomputing magazines on the hardware and software 
aspects of the new microcomputing hobby. Well known authors and well structured text 
helps the reader get involved in America's fastes t growing hobby. $10.95' 

e SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING -BK7311  A co llection of the 
best arti cles that have recently appeared in Kilobaud/MICROCOMPUTING. Inc luded is material 
on the TRS-80 and PET systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 terminal. Data base 
management, word processing, t ext editors and f ile structu res are covered too. Programming 
techniques and hardcore hardware construct ion projects fo r modems, high speed cassette 
interfaces and TVTs are also included in this large format, 200 plus page edition. $10.95. • 

INTRODUCTORY -
•THE NEW HOBBY COMPUTERS-BK7340-This book takes it from 
where " HOBBY COMPUTERS ARE HERE! " leaves off, with chapters on 
Large Scale Integrat ion, how to choose a microprocessor chip, an introduc
tion to programming , low cost 1/0 for a computer, computer arithmetic, 
checking memory boards .. . and much, much more! Don't miss this tremen
dous value! Only $4.95. • 
e HOBBY COMPUTERS ARE HERE!-BK7322- lf you (or a friend) want to 
come up to speed on how computers work .. . hardware and software ... 
this is an excellent book. It starts with the fundamentals and expla ins the 
circuits, and the basics of programming. This book has the highest recom
mendat ions as a teaching aid for newcomers. $4.95. • 

--INTRODUCTION TO MICROCOMPUTERS (VOL. 0-111)-

•AN INTRODUCTION TO MICROCOMPUTERS, VOL 0 -
BK 1130 - The Beginner's Book -Written for readers who know 
nothing about computers - 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 of life and society. During any given day you are af
fected by computers, so start learning more about them with 
Volume 0. $7.95. • 

eVOL. l - BK1030-2nd Edition completely revised. 
Dedicated to the basic concepts of microcomputers and 
hardware theory. The purpose of Volume I is to give you a 
thorough understanding of what microcomputers are. From 
basic concepts (which are covered in detai l), Volume I bui lds 
the necessary components of a microcomputer system. 
This book highlights the difference between m inicomputers 
and microcomputers. $12.99. • 
•VOL. ll - BK1040 (with binder)-Contains descript ions of 
ind ividual microprocessors and support devices used only 
with the parent microprocessor. Volume II describes all 
available chips. $31.99* 
•VOL. lll -BK1133 (with binder)-Contains descriptions of 
all support devices that can be used with any microproces
sor. $21.99* 

eHOW TO BUILD A MICROCOMPUTER-AND REALLY UNDERSTAND IT - BK7325 - by 
Sam Creason. The electroni cs hobbyist who wants to bui ld his own microcomputer 
system now has a practica l " How-To" guidebook. This book is a combinat ion technical 
manual and programming 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. • 
eTOOLS & TECHNIQUES FOR ELECTRONICS - BK7348 - by A. A. Wicks is an easy-to· 
understand book written for the beginning kit builder as well as the experienced hob
byi st. It has numerous pictures and descriptions of the safe and correct ways to use 
basic and specialized tools tor electronic projects as well as specialized metal working 
tools and the chemical aids which are used in repair shops. $4.95. • 
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NEW 
•MICROSOFT BASIC DECODED AND OTHER MYSTERIES-BK1186-by 

James Farvour. From the company that brought you TRS-80 DISK AND OTHER 

MYSTERIES! Contains more than 6500 lines of comments for the disassembled 

Level II ROMs, six additional chapters describing every BASIC subroutine, with 

assembly language routines showing how to use them. Flow charts for all major 

routines give the reader a real insight into how the interpreter works. $29.50 

(Available after December 20th). 


• TRS-80 DISK AND OTHER MYSTERIES- BK1181 - by Harvard C. Pennington. 

This is the definitive work on the TRS-80 disk system. It is full of detailed "How to" 

information wi th examples, samples and in-depth explanations suitable for 

beginners and professionals alike. The recovery of one lost file is worth the price 

alone. $22.50. * 


ePROGRAMMING THE Z-80-BK1122-by Rodnay Zaks. Here is assembly 

language programming for the Z-80 presented as a progressive, step-by-step 

course. This book is both an educational text and a self-contained reference 

book, useful to both the beginning and the experienced programmer who wish to 

learn about the Z-80. Exercises to test the reader are included. $14.95. * 


eZ-80 ASSEMBLY LANGUAGE PROGRAMMING- BK1177-by Lance A. Leven

thal. This book thoroughly covers the Z80 instruction set, abounding in simple 
 e INTRODUCTION TO TRS-80 GRAPHICSprogramming examples which illustrate software development concepts and ac BK1180-by Don Inman. Dissatisfied with yourtual assembly language usage. Features include Z80 1/0 devices and interfacing Level I or Level II manual's coverage ofmethods, assembler conventions, and comparisons with 8080A/8085 instruction graphics capabilities? This well-structuredsets and interrupt structure. $16.99. * book (suitable for c1assroom use) is ideal for 
eZ-80 SOFTWARE GOURMET GUIDE AND COOKBOOK- BK1045-by Nat those who want to use all the graphics capabili
Wadsworth. Scelbi's newest cookbook! This book contains a complete descrip ties built into the TRS-80. A tutorial method is 
tion of the powerful Z-80 instruction set and a wide variety of programming in used with many demonstrations. It is based on 
formation. Use the author's ingredients including routines, subroutines and the Level I, but all material is suitable for Level 
short programs, choose a time-tested recipe and start cooking! $16.99. * II use. $8.95.* 

-----BASIC & PASCAL--
e LEARNING LEVEL II - BK1175- by David Lien . Written 
especially for the TRS-80, this book concentrates on Level II 
BASIC, exploring every important BASIC language capabil ity. 
Updates are included for those who have studied the Level I 
User's Manual. Sections include: how to use the Editor, dual cas
sette operation, printers and peripheral devices, and the conver
sion of Level I programs to Level II. $15.95. * 
eTHE BASIC HANDBOOK-BK1174-by David Lien. This book 
is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not 
favoring one computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a computer 
does not possess the capabilities of a needed or specified word, 
there are often ways to accomplish the same function by using 
another word or combination of words. That's where the HAND
BOOK comes in. It helps you get the most from your computer, be 
it a "bottom-of-the-line" micro or an oversized monster. $14.95. • 

~\ elNTRODUCTION TO PASCAL-BK1189-by Rodnay Zaks. A 
<,,~step-by-step introduction for anyone wanting to learn the Ian
~V guage quickly and completely. Each concept is explained simply 
';;;' and in a logical order. All features 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 describes both standard

eBASIC BASIC (2ND EDITION)-BK1026-by James S. Coan. PASCAL and UCSD PASCAL, the most widely used dialect for
This is a textbook which incorporates the learning of computer small computers. No computer or programming experience is 
programming using the BASIC language with the teaching of necessary. $12.95. * 
mathematics. Over 100 sample programs illustrate the tech

niques of the BASIC language and every section is followed by e ADVANCED BASIC - BK1000 -Applications, incl uding strings 

practical problems. This second edition covers character string and files, coordinate geometry, area, sequences and series, 

handling and the use of data files. $9.45. * simulation, graphing and games. $9.65*. 

----------------- " PRICES SUBJECT TO CHANGE WITHOUT NOTICE" ----------------- 

•Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail 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 $1.00 handling. Please allow 4-6 weeks 


for delivery. Questions regarding your order? Please write Customer Service at the above address. 
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eMORE BASIC COMPUTER GAMES -BK1182-edited by 

.\ 

David H. Ahl. More fun in BASIC! 84 new games from the people 
• who brought you BASIC Computer Games. Includes such 
• •favorites as Minotaur (battle the mythical beast) and El iza 

\\"~ (unload you r t roubles on the doctor at bargain rates). Complete. 1 with game description, listing and sample run . $7.50. • 

eWHAT TO DO AFTER YOU HIT RETURN -BK1071- PCC's 
first book of computer games . .. 48 different computer games 
you can play in BASIC . . . programs, descriptions, many illus
t rat ions. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, 
Taxman , Star Trek, Crash, Market, etc. $10.95. • 
eBASIC COMPUTER GAMES-BK1074-0kay, so once you 
get your computer and are running in BASIC, then what? Then 
you need some programs in BASIC, that's what. This book has 
101 games for you from very simple to rea l buggers. You get the 
games, a desc ription 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 family will have wi th it. $7.50. • 

eTHE CPIM HANDBOOK (with MPIM)-BK1187-by Rodnay 
Zaks. A complete guide and reference handbook for CP/M-the 
industry standard in operating systems. Step-by-step instruc- NEW 
tion for everyt hing from turning on the system and inserting the 
diskette to correct user discipline and remedial action for prob
lem situations. This also includes a complete discussion of all 
versions of CP/M up to and including 2.2, MPIM and CDOS. 
$13.95. 
e HOW TO MAKE MONEY WITH COMPUTERS - BK1003- In 
10 information-packed chapters, Jerry Felsen describes more 
than 30 computer-related, money-making, high profit , low 
capital investment opportunities. $15.00. • 
•HOW TO SELL ANYTHING TO ANYBODY - BK7306 -Ac
cording to The Guinness Book of World Records , the author, 
Joe Girard, is " the world's greatest sa lesman." 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 dif
ferent kind of "cookbook" from Don Lancaster. Want to slash taxes? Get free vacations? 
Win at investments? Make money from something that you like to do? You'll find th is 
book essential to give you the key insider details of what is really involved in starting up 
your own money machine. $5.95. • 

---BUSINESS---
ePAYROLL WITH COST ACCOUNTING-IN BASIC -BK1001 -by L. Poole & M. 
Borchers, includes program listings with remarks, descriptions, discussions of 
the principle behind each program, file layouts, and a complete user's manual with 
step-by-step instructions, flowcharts, and simple reports and CRT displays. Pay
roll and cost accounting features include separate payrol ls for up to 10 com
panies, time-tested interactive data entry, easy correction of data entry errors, job 
costing (labor of distribution), check printing with fu ll deduction and pay detai l, 
and 16 different prin ted reports, including W-2 and 941 (in CBASIC). $20.00. • 

eSOME COMMON BASIC PROGRAMS-BK1053-published by Adam Osborne & 
Assoc iates, Inc. Perfect for non-technical computerists requiring ready-to-use pro
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
w ho is not an experienced programmer. All will operate in the stand-alone mode. 
$14.99 paperback. 

ePIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM-BK1009- Learn 
how to unleash the power of a personal computer for your own benef it in this 
ready-to-use data-base management program. $11 .95. • 

" PRICES SUBJECT TO CHANGE WITHOUT NOTICE" 

*Use the order card in the back of t his magazine or itemize your order on a separate piece of paper and mail 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 St .00 handling. Please allow 4-6 weeks 

for delivery. Questions regarding your order? Please write Customer Service at the above address. 
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CENTRONICS 779 

Same as Radio Shack Line Printer I 

LIST PRICE $1350 OUR PRICE 
(Ship freight collect) 

CENTRONICS 704-11 

(same as 703-9) 


CENTRONICS PARALLEL 

INTERFACE 


Idea I for TRS-80 


180 CPS Logic-Seeking Tractors 
Adjustable to 16" 

Former List Price $2975 

NOW ONLY $1695 

CENTRONICS 737 

Featuring Correspondence, Quality and 
Proportional Spacing $ 
LIST $995 OUR PRICE $849 8 2 9 


CENTRONICS 730 

Same as Radio Shack Line Printer II 


LIST $795 OUR PRICE$ 649 

(add $7.50 for shipping) 

DISK DRIVES FOR TRS-80 

5 1 / 4" Disk Drives 


Ideal for TRS-80 


Featuring MP/-5 1 Drive, 
40 Track Capability, 

Fast Seeking 

$499 VALUE 

MMM PRICE ONLY $329 
2 for $638 

TM TRS-80 is a trademark 
..... 24 


of Radio Shack 

MiniMicroMart, Inc. 1618 James St., Syracuse, NY 13203 (3 15) 422-4467 TWX 710 54 1-0431 
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HOBBYWORLD 
ELECTRONICS, INC. 

19511 BUSINESS CENTER DRIVE, DEPT. V1 
NORTHRIDGE, CALIFORNIA 91 J24 

Call Toll-Free: USA (800> 423-5387 
In California: <800> 382-3651 

v23 
Local & Outside USA: <213> 886-9200 

"Scott Adams" 
ADVENTURES 

ADVENTURELAND 
cat No. Description Price 
2719 TRS-80, L2, 16k cassette $14.95 
2720 TRS-80, L2, 32k Disk 

t+ Pirates Adv.I $24.95 

PIRATES ADVENTURE 
2505 TRS·SO, L2, 16k cassette $14.95 

MISSION IMPOSSIBLE 
2723 TRS-80, L2, 16k cassette $14.95 
2724 TRS-80, L2, 32k Disk 

t + voodoo castle> $24.95 

The COUNT 
2726 TRS80, L2, 16k cassette $14.95 

STRANGE ODYSSEY 
2766 TRS·80, L2, 16k cassette $14.95 

GHOST TOWN 
2765 TRS-80, L2, 16k cassette $14.95 

TUNNEL OF FAHAD 
2771 TRS-80, L2, 16k cassette $ 9.95 

Utllltles, Business, Sci-fl, 
Games, Education, and 
much more software for 
the TRS-80 Is available at 

Hobbyworld! 

TELESIS VAR/BO 
110 Unit 

for the TRS-80 
Now you can use your TRS-80 as a digital

door lock. burglar alarm. power manager, fre
quency counter. light dimmer. darkroom 
timer, Just to name a few! Comes fully
assembled and tested. use It with or without 
an expansion Interface. oata pack Includes: In
structions. applications. sample circuits and 
several programs. With power supply. wt. 5 

~!t.NO. 1092 Stas 
Mini 8100 

S·tOO BUS Adaptor 
for the TRS-80 

Mini size. mini price. maxi performance! A 
complete adaptor I motherboard for the 
TRS-80 

cat No. Description Price 
1905 Kit. all parts. one s-1 oo $115.45 

connector 
1906 A&T w t four s-100 connectors $155.45 
1907 Kit, w / S-100 sz bd, plugs Into $ 90.00 

mainframe 
1908 As above. a&t $125.oo 

t&KMEMORY 
ADD·ON 

~~p~~~:~~~~ $39.95 
Everything you need to upgrade your 

system! Includes 4 pages of Illustrated Instruc
tions. Complete with RAMS and pre-program
med Jumpers. No special tools required! Wt 4 
oz. 
cat No. 
1156 
1156A 

1156B 

1156C 
1156D 

Description
For TRS-80 Keyboard Unit 
For TRS-80 Exp_ Interface 
purchased before 4 / 1 / 79 
For TRS-80 Exp_ Interface 
purchased after 4 /1 / 79 
APPLE II 
EXIDY 

BASF 
5 114" DISKEnES 
$35 BOX/10 
Soft sector. double density, single sided. use 
for TRS80, Apple. Atari. 
cat No. 2746 Box of 10 diskettes. 

Disk/Diskette
Drive Head 

Cleaning Kit 
Clean these hard-to·reach heads In Just 

minutes! Available for both sw· and 8" 
drives, single and double sided. comes com
plete with two cleaning disks. 4 oz. of CS-85 
cleaning solution. and easy-pour dispenser. 
Wt. 12 OZ. s 
Cat NO. 2499 8" disk '0 
cat No. 2534 5V• " diskette .,,VERBATIM 

s1Aa· Diskettes 
VERBATIM 525 SERIES II• Double Density 
• Single sided 

FREE 
CATALOG 

• Perfect for commerclal and general applications 
cat No. Description Type use for 
1147 soft sector 525-01 TRS-80, Apple 
1148 10 hole, hard 525-10 North star 
1149 16 hole, hard 525-16 Micropolls 

10for 
$33.00 

33.00 
33.00 

Fourty-four pages of computers. terminals. 
printers. disk-drives and many more perlPh· 
erals that can add dimension to your personal 
computing. we also carry complete lines of 
computerized toys & games. application 

VERBATIM 550 SERIES 
• Ouad Density <double sided, double density> 
• For commercial and general applications 
1492 soft sector 550-01 SA450, MP152 
2328 10 hole, hard 550-10 BASF, wangco 
2329 16 hole, hard 550-16 Micro-2 

$62.25 
51.95 
59.95 

boards. Integrated circuits. comprehensive 
software. e1ectronlcs parts. p.c. & soldering 
accessories. electronics books & manuals. and 
much more! 

Call or write to us today and ask us for your 
free HobbyWorld catalog, tor circle the 
reader·s service number In this magazine.I 

VERBATIM 577 SERIES 
• certified twice, 77 tracks 
• Single sided, double density 
• Built-in hub protector ring 
• For critical data applications 
2330 Soft sector 577-01 
2331 10 hole, hard 577-10 
2332 16 hole, hard 577-16 

TRS-80, Apple 
North star 
Micropolls, etc. 

$49.95 
54.95 
49.95 

Electric Pencil for the TRs-so® 
Allows you to produce malling-lists. forms. large numbers Of original cor

respondence. etc. A character·orlented word processing system, providing max
imum freedom and slmpttcltv In the handing of text. Eliminates the need for word 
hyphenations or carriage returns. line formatting Is done automatically. Insert. 
delete. or relocate any text using simple keyboard demands. 

HOW TO ORDER 
Minimum Order $15.00. Order toll -free by

phone or by mall. or at our retail stores. Pay
by check. Mastercard , Visa or c.o.o. Please 
Include expiration date with charge-card 
orders_ u.s. dollars only. Include phone I 
and magazine Issue you are ordering from. 
Add $1 .25 for c.o .o . and shipping charges
from rates below_ 
Shipping Rates: USA 

Ground: $2.25 for first 2 lbs. and 40¢ 
each addt'I lb. 

Air: $3.25 for first 2 lbs. and 70¢ each 
addt'l lb. 
Shipping Rates: Foreign

Ground: $3.00 first 2 lbs. and 60¢ each 
addt'l lb. 

Air: $11 .25 first 2 lbs. and ss.oo each 
addt'l lb_ 

Prices valid thru month of magazine
issue. some Items subject to prior sale or 

Cat NO. 1338 TRS·80, L 1 & L2 Cat NO. 1338-D TRS·80, L 1 & L2$
59

_
95 

16K, cassette $S
9

_
95 

16K, Disk 

quantity limits. HobbyWorld Is not 
responsible for typosiraphlcal errors. 120 
Day Guaranteed Satisfaction. Exception: 
Partially assembled kits, abuse or misuse. 

® 
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Applell 
personal 
computer. 

ONLY $989 

32K, List $1395 . . . . . $1169 
48K, List . . . . . . . . . . . $1259 

DISK II DRIVE . . . . . . . . . . . . . $420 
Above w / Controller . . . . . . . $505 
MICROSOFT Z80/ CPM 
Conversion For Apple II · · · ONLY $299 

APPLE Ill 
w / 96K ... ..... . . . ...... $2998 

HP-85 ACCESSORIES 
5.11411 Dual Master 
Disc Drive list $2500 

5.11411 Single Master 
Disc Drive list $1500 

HP .7225A 

$2125 

$1275 

Graphics Plotter List $2050 $1845 

HP-85 16K 
Memory Module List $395 . $355 

HP-85 Application Pacs 
Standard List $95 $85 

Tl·99/cB 
home computer 

CALL FOR PRICE 

Commodore Pet 
CALL FOR PRICE 

PRINTERS FOR 

ALL COMPUTERS 


. . . . . . . . . . . 

Pascal Language SystemList S495 $420 Serial (RS-232C) 

Centronics Interface Module List $395 $355 


CENTRONICS PRINTER INTERFACE 

Printer Card L1sr $225 .. ........... $191 
High Speed 
Printer Interface $195 ..... . ...... $165 

COMPLETE LINE OF 
CALIFORNIA COMPUTERS 

Interface cards available. 
We also stock the 

DC Hayes Micromodem, 
Mountain Hardware, 
and the SSM combination 
serial/parallel interfaces. 

n ersonal 

rc~omputcrrsysteis~,. ! 
009 Butternut St., 

Syracuse, NY 13208 • 
(315) 475-6800 

Prices do not include shipping by UPS. All 
prices and offers subject to change without 
notice . 

GPIO 
Interface Module List $495 $445 

IMAGINE A CALCULATOR 

YOU CAN CUSTOMIZE. 

IT'S HERE- THE HP-4IC. 


HP-32E Scie ntific w / Statistics _ 53.95 
HP-33C Scientific Programmable 99.95 
HP-34C Advanced Scientific 

Programmable 123.95 
HP-37E Business Calculator _ 58.95 
HP-67 Handheld Fully Advanced 

Programmable Scientific for 
Business & Engineering _ 298.95 

HP-97 Desktop w / Built-in Printer. 579.95 

PERSONAL)I\. COMPUTER 
ATARr SYSTEMS 
A Warner Commun.cat ion~ 

ComoanvO List $1080 
ATARI® 800™ 
PERSONAL $849 
COMPUTER SYSTEM. 

'' !/ll//""
111

'"'"'" " "' " "'"'"'"""""''\\~\ \ 

,-_J 
- • • a. .. ... • s ... 

.... o . ... , ._ ... i.QP ~'-

- •• u , ... , ll • ' '" • 

- I • c • • ft Q. ~ ' ' ... 

ATARI® 810 DISC DRIVE 
List $699.95 . . . .. . . .. $589 
ATARI® 

820™ Printer, List $599.95 • • • • $499 

Atari® 400 List $630 · • • • $499 
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When It Comes To 

TRS-80 Add-on Memory ... 

LOBO Has 


It All. 

LOBO DRIVES manufactures disk drive sut>
systems designed to provide TRS-80* users 
with a wide selection of low-cost. high-speed, 
efficient. mass-storge capabilities Every 
LOBO DRIVES Memory System is thoroughly 
tested and burned-in to assure reliability and 
carries LOBO's unique one year. 100% 
parts/labor warranty. 

Expansion and enhanced Printer Port (Standard) 
capabilities are key words in • 	 Supports Double Density 
achieving full utilization of your 5 V. and 8 inch Floppies 
computer system. LOBO • 	 Separate Port for 8-inch 
DRIVES complete line of Floppies 
TRS-80 compatible disk drive • 	 Switch for Overriding 
subsystems is the ideal, cost Keyboard ROM 
effective way to provide the • Separate Port for Fixed 
expansion capabilities you Disk Drives 
need to meet your system 
growth requirements. MODEL 950 DUAL 
• TRS-80 1s a rrademark of Radio Shack, FLOPPY/FIXED DISK 

A Tandy Company MEMORY SYSTEM 

TRS-80 MODEL II LOBO combines the out
standing capabilities of the 

LOBO DRIVES makes latest technological break
expanding your TRS-80 through in disk drives, the 
Model II very, very easy. Shugart Technology 5 V.-inch 
Now you can add more Micro Winchester fixed disk 
floppy disk memory at less 
cost And. LOBO can provide 
you with up to 40 MBY1es of 
fixed disk Winchester technology storage 
capacity that is completely software 
compatible to your Model II 

• 	 Model 800-850 8-inch dual Floppy 
Systems 

• 	 Model 1850 Dual Floppy/Fixed Disk 
Memory System 

MODEL 1850 DUAL 

FIXED/FLOPPY DISK MEMORY 


SYSTEM 


LOBO DRIVES has combined a 5 or 1O 
MByte Winchester technology fixed disk and 
1 6 MByte double-sided . double-density 
floppy disk drive in one cabinet. The unique 
controller can accommodate two dual units 
Now you can have the speed and reliability of 
fixed disk, with built-in floppy back-up. 

• 	 5 or 1 O MBY1e Fixed Disk Capacity 
• 	 Up to 1.6 MByte Floppy Disk Capacity 
• 	 Winchester Reliability 
• 	 Software Compatible 

MODEL 800/850 DUAL FLOPPY 

DISK MEMORY SYSTEM 


Complete with stylized cabinet, power 
supply, controller. interface. and cables, the 
Model 800/850 Dual Floppy Disk Memory 
System is the ideal way for the serious user 
to expand his disk-based TRS-80 

• 	 Up to 3.2 MBytes Capacity 
• 	 Single-side. Single or Double Density 
• 	 Double-Side, Single or Double Density 
• 	 Complete Software Compatibility 
• 	 High Speed Access Time 

MODEL LX80 EXPANSION 

INTERFACE 


LOBO DRIVE's new Model LX80 expansion 
interface enhances system performance by 
expanding disk storage capacities beyond 40 
MBY1es, adding a second serial port and 
facilities for an additional 32 K RAM The 
LX80 permits you to achieve the maximum 
expansion capabilities of your TRS-80. 

• 	 Connects Directly to Keyboard 
• 	 Two Serial Ports (optional} 
• 	 One Parallel Expansion Port (standard) 

• 	 One Parallel "Centronics" 

MODEL 400 5V4 -INCH FLOPPY 

DISK MEMORY SYSTEM 


A low-cost, high performance. software
compatible Floppy Disk for TRS-80 Model I 
users 

• 	 Up to 220 KBytes Capacity 
• 	 Single/Double Density 
• 	 Solt Sector Format 
• 	 298 Msec Access Time 

drive with the proven 
reliability of the Model 

400/450 Floppy Disk 1n one 
easy-to-use cabinet. 

• 	 The Storage Capacity of 16 double-
sided, double-density Mini-Floppies 

• 	 Built-in Floppy Disk Back-up 
• 	 170 Msec Average Access Time 
• 	 Sealed Environment/Winchester 

Reliability 
NOTE L1m1ted A va1/ab1/ity •n the Fall. 1980 

See your nearest dealer, call, or write for the complete LOBO DRIVES story .. 
find out just how competitively priceo a quality drive can be. 

V" 15 

935 Camino Del Sur 
Goleta, California 93017 
(805) 685-4546 
Telex: 658 482 

I NT E RNATIONAL 



Pump Up Your TRS-80 with the ES/F Mass Storage System 
THESE FACTS SPEAK FOR THEMSELVES! 

CASSETTE ES/ F MINI-DISK 	 Let's face it. Cassette players were not 
designed to store digital data and pro-SPEED 56 6 6~ 

(Seconds to (5' wafer) grams. That's why we designed a digital 
load "Blackjack") storage system using a continuous tape 

CAPACITY 38 64 59 loop: the Exatron Stringy/ Floppy 
(thousands (C-20) (75' wafer) (TRSOOS) (ES/ F) and the Wafer. There's no ex-

or bytes) 	 pensive interface to buy-the ES/ F 

MEET 
ntEWAFER 

A Actual Sl1.e Actual Thickness T 

l~· ~- _:_· --· . -~ -

:t 

RELIABILITY NO YES YES 
(Designed for 

digital data?) 

SYSTEM COST S60 S250 $800 
(First unrt 

plus interface) 

MEDIA COST $3.10 $3.00 $3.20 
(in ~uantittes cassette wafer disk 

o ten) 

comes ready to pump up your TRS-80. * 

Once your TRS-80* is pumped up by 
our ES/ F ... you won't want to deflate 
it. We're so sure. that we offer an 
unconditional 30-day money-back 
guarantee and a one-year limited war
ranty. Over 2.000 TRS-80* owners have 
met the wafer . .. why don't you, 
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Pump Up Your TBS-80 with the ES/I-‘ Mass Storage Syste I
1t.~r=r£"”T..
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I8§}=E;;-Dbl B 51¢, " ‘1l@5'9"E'd to Stole d*9"3al data and P")
LLLLiq;dLLj'eia¢i5jLa;Li<") _ L L storage system using a continuous tape l
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_ of l-MBSLJ LL L. t pensive interface to buy-the ES! F
nEi,1Aa:|_|'rv no $55 3'55 COm8S ready to pump up your THS BU *

digital data?) L L L L LL__ L L Once your TRS 80 .5 pumped up by
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SYSTEM COST $50 $250 our ES; F you won t want to deflate
(Fll'St ufllt it We re so sure. that we offer an
L_Pl\151FlLT~"=‘Lf'fi’l'il?-ll LL_ L L unconditional 30-day money back
MEDIA eo$T $3.-to e i$3.oo
tinoouantitles -wafer
_ KB"! _ D _

$3 20 guarantee and a one year limited war
IS ranty Over 2 O00 TRS 80"‘ owners

met the wafer wh don t ou. _.._. _______ __ L ._ _

.:=_'-*5 Q‘ -' .' '-- :1’-' '- -'\L_1w"\'n."""'. _$5! 1:-LLL1L.u_ 4.,-.;\ -';-'_-,_:¢';-;-L’,-

vi

"1'*'.1" 1-'.- --'"-""""'1-_"-T-' '-1-1* triti-


	Front Cover
	Contents
	Color by Percom 
	Color Computer Primer
	After the Goldrush
	The DB to LII Converter
	Get High on Histograms
	Application
	After the Goldrush 
	Number Cruncher

	Construction
	Onomatoeighty: Get it through the ear.
	Doodlebug: Screen sketching with easy moves.

	Graphics
	Color by Percom 

	Hardware
	Audio Interface: This application provides a long list of aids.

	Review
	Color Computer Primer:  A close look at Tandy's latest.
	Racet's Infinite BASIC: Infinite BASIC examined. 

	Software
	CROSSREF
	Terminal Plus

	Style
	The Plan of the Page

	Technique
	Get High on Histograms
	Efficient Cassette 1/0

	Tutorial
	On Modems
	Into The 80's 
	CLOAD
	A Perspective on Cubes

	Utility
	ZBUG...Super DEBUG Monitor
	The DB to LII Converter 

	Regulars
	Remarks
	Inside 80
	Input
	80 Accountant 
	The Assembly Line
	Education 80
	80 Appllcatlons
	Reviews
	News
	New Products

	List of Advertisers
	Back Cover



