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Oosp/us shifts into overdrive tor business. 
THg NEW DOSPLUS 4.0 HARD 
DR~v; SYSTEM MEANS BUSINESS 
~E ~SWIFT SHil"T The DOSPWS 4.0 Hard Drive 
System turns your TRS-80 into a pO'vVertiouse for business 
applications. Shifting up to a hard driw is just like moving 
up from tape to floppy. It makes good business sense. You 
get the pavver, the dependability, the speed and capacity 
of a hard drive to power the software you need to keep 
your business in top gear. 
MIND YOUR OWN BUSINESS The power potential 
of the TRS-80 driven by DOSPLUS 4.0 Hard Drive System 
lets you mir:id your own business just like the big 
companies do. You can control accounts receivable, 
accounts payable, inventory, payroll, invoicing and a 
whole iot more accurately and with confidence because 
DOSPL.IJS 4.0 is the only current operating system 
designed frorJtt.Orception for hard disk operation. 
DOSPLUS 4.0 T.C.B. (Takes Care ot Business! What good is 
a DOS if you have to spend so much time getting it to 
perform properly that your business suffers? The 
DOSPLUS Hard Drive System takes care of the computer 
while you take care of your business. It's a smooth, swift 
and silent business partner with the potential to handle up 
to 40 megabytes of capacity in 4, 10 meg units." So now 
you can shift your TRS-80 into over drive with DOSPLUS. 

THE DOSPLUS 4.0 FEATURES 
• Single volume addressing/Double sided floppies seen 

as one drive-Any single file can expand to limit of 
hard drive /up to 10 meg.) 

' Hard disk-disk editing utilities • lncredlble 1/0 speed 
• Runs any combination of d@nsities or tracks 
• Also operates 8" drives with special hardware~ 

comes with expanded users guide and complete DOS 
technical section on 1/0 calls and DCB organiz.ation 

• " PWS" ALL OF THE SENSATIONAi,. NEW DOSPWS 
3.4 FEATURES 

THE DOSPWS 4.0 HARD DRIV~ SYSTEM 
• Smooth, silent, swift • Error.free disk 1/0 
• *Add on up to 4, 10 meg units for a total of 40 

megabytes! 
• Plugs on the 50 pin data bus.-no loss of floppy drives 
• Completely self-contained-just plug it in and go 
*10 meg units available Soon. 
NOTE: Specify 40 or 80 trac;:k when ordering DOS diskette. 
After lnltial bootup, user can create any DOS desired. 

STARTING FROM 

TAKE YOUR $2995 
MICRO TO THIE MAX. COMPLETE 
Lifetime warranty on original media. 
For more information Reader service card 384 

DC>.IPUJS ':e!~~::'1":~~.1;,•'1tJ 1 Outside of Fla. CALL TOLL FREE 

• 

m1CIO.SYSTl?mS 
SO/:'TlilCJIB'lfJC 

S.,..cf.i11 l '"9 U. lh • T..-t1h L•n• 

5848 Funaton Street 
f309) 983-33~0 Hofl~wood , n. 33023 

1~27-8724 ext. 204 
fOA YISA/llASTEllQIAllOE/C.Clll. OROEJIS 
TOU. fJl£E UNES Will ACCE'T OflOEA$ OHL.YI 
For AIJPliallons ond Tecnroc.oli- m<ltion. 
W 1305) 983-3390"' drop us a con! 

Dealers irqunes lrMted 



So Fam; So Good ••• 
Your Model Ill is a fine computer .. 

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

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

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

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

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

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

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

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

# 1 For Your Model Ill 
Percom TFD drives for your TRS-80· Model Ill computer are available in 
40- and 80-track versions with single or dual heads. Single-head 40-track 
drives store 180 Kbytes; dual-head 40-track drives store 360 Kbytes. 
Eighty-track drives store slightly over twice these amounts. Of course 
these are formatted capacities. The Percom Model Ill controller handles 
up to four drives so it's possible to access almost three million bytes of 
on-line program and data files. You get Percom's OS-801111 Basic 
language DOS with each first-drive system, and your first drive may be 
either internal (add-in) or external (add-on). Percom TFD drives work with 
Model Il l TRSDOS and other Model Ill disk-operating systems. First-drive 
systems are pre-assembled. Installation is accomplished with simple tools. 

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

Watch for Announcement of Percom's Low-Cost 
Hard Disk System for the Model Ill ! 

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

( ~E~OllM] 
P E RCO M D ATA C OMPANY , I N C. 

11 220 Pa9em1ll Road • Dallas. Texas 75243 
(214) 340·7081 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

"TRS·80 is a trademark of Tandy Radio Shack Corporation which has no relationship to 
Percom Data Company, Inc. 
PERCOM, DOUBLER II and OS-801111 are trademarks of Percom Data Company, Inc. 
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I the best for my TRS-80 computer. I 

Send me free literature about 

I 
quality Percom products. I 

0 MODEL I 0 MODEL Ill 

I Send 10 I 
PERCOM DATA COMPANY, INC. Dept 8·M 
11220 Pagemill Road. Dallas. TX. 75243 
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Basic Misinterpreter 86* 
by David Busch 
Speak of the Devil! Dave says he's received such a demand for KTI products that 
he thought it would be a good idea to produce .. . er ... acquire some. Here is his 
first offering, an item he says is " a significant technological regression." 

BIPED 112 
by Kerry Leichtman 
In Stamford, CN, American business is own· 
ing up to the confidence President Reagan 
has placed in it to help.the disadvantaged, and 
using computers to do It. 

Dateline: Sri Lanka 128 
by John P. Mello Jr. 
Some ·observers of the computer scene con
tend there is no computer humor, but David 
Busch doesn't seem to have noticed. Our rov
ing jokester takes his eye off the Infamous Kit
chen Table Inc. to talk about himself. 

Buyer's Guide to Utilities 135 
Here they are-assemblers, editor/assem
blers, monitors, disk zappers, renumberers, 
tape utilities, file utllltles, and more. 

Make Butterflies-Not Bugs 152 
by Jake Commander 
So you're a new kid on the block and your idea 
of a utility is something you own in Monopoly. 
Well, Uncle Jake, who has written a few utilit
ies In his day, will help open your eyes and 
your mind. 
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Month Change Coming 

In order to thwart the people who han· 
die the newsstand circulation of 80, we 
will be running a double month In one is· 
sue of 1982. Every subscriber will get the 
twelve issues bargained for; just the date 
on the issues will change. 

Newsstand distribution is handled 
through a network of about six hundred 
distributors. Each of these f irms service 
as many as several hundred newsstands 
or magazine sections in supermarkets, 
discount stores, book stores, and so on. 
We run into problems with the date on the 
magazine cover. The chaps who stock the 
magazines and return the unsold copies 
do not keep track of how many days or 
weeks a magazine has been on sale. They 
look at the cover month and, if the month 
is about up, pull the unsold copies. 

Since 80 Micro comes out fairly late In 
the month listed on the cover, we found 
some newsstands had the issues on sale 
for less than a week before they were re
moved as unsold copies. By moving the 
date on the cover ahead one month, each 
issue will get a full month on the news· 
stands and thus be available when people 
come looking for it. 

The newsstand sales of 80 have been 
surprisingly strong, considering the date 
problem, so we're anxious to increase 
these sales. So far we have tested news
stand sales in only a few areas of the 
country, but we would like to go na
tional with it once we solve the cover date 
problem. 

We'll get the computer to move all sub
scription renewal dates one month later 
and then sit back, waiting to answer the 
plies of letters from readers who have not 
read this or future announcements, beef· 
ing about losing an issue on their sub· 
script Ion. 

Fortunately, these hot heads are In the 
minority. I am just as proud as I can be of 
you-the reader. You buy the magazine, 
you write great articles for It, you write in
teresting letters, and you buy the products 
advertised with abandon. The advertisers 
tell me that they do far better with their ads 
in 80 than any other magazine. 

If you do have trouble with any firm, In· 
eluding mine, let me know.• 

-Reader Service for facing page ..-30 

"A letter from a chap in Maryland 
lists in detail 

how he saved $913. 72 . .. " 

The No Monitor Debacle 

An easy way, it was thought, to cut 
about $50 from the manufacturing cost of 
a desktop computer was to leave the men· 
itor off and let the user plug in a television 
set. After all, $50 saved up front can bring 
down the retail price by $150 to $200, 
which Is significant. 

The development of micros with color 
capability made the additional cost of a 
built-in color monitor even more onerous. 
When we see those $79 black and white 
television sets and those $250 color sets 
In the discount stores, we tend to push out 
of our mind what we know about manu· 
facturlng and distribution. 

Those low-priced tv sets are possible 
because somewhere, using almost 100 
percent automation, a very large factory Is 
churning those sets out by the hundreds 
of thousands or more. They are then 
shipped by the boatload and merchan· 
dised via discount stores, where there Is a 
minimum of overhead. 

It Is impressive to visit one of these truly 
mass production factories. One that I 
toured not long ago was about 50 miles 
out In the country from Seoul, Korea. Even 
though the worker wage was mlniscule by 
our standards, the factory was thoroughly 
automated. One man stood and watched 
as a mammoth machine Inserted parts In· 
to the tv set boards. The parts had been 
automatically put on a strip for this inser
ter by another machine, which took strips 
of the parts and restrlpped them in the 
order they would be Inserted. 

The production line was continuous 
and so perfect that all but the final test 
station had been removed, and that really 
wasn 't necessary. New employees train 
on a small pseudo-production line until 
they are ready to move to the big line, 
which seemed to move for miles through 
the huge plant. 

Burning-In tests, glue drying, and other 
wait periods which normally call for the re
moval of the set from the moving belt were 
accomodated by the belt going above the 
work area and circulating during the 
necessary delay. The belt then returned 
the products to the work level for the next 
steps in the process. 

Production engineers figure each dou-

bling of the quantity of merchandise man· 
ufactured results in a lowering of the unit 
cost by about 15 to 25 percent. Thus, if we 
are making .an Apple computer and figure 
the whole system sells for about $4,000 
with disks and· so on, if we increase pro
duction from 100,000 per year to 1,000,000 
units, our selling price will be down 
around $1 ,750. At six million the selling 
price Is down to about $1 ,000. You get the 
picture. 

If you leave the monitor off a computer 
you create some serious problems for the 
customer and the dealer. First, the defln· 
ition of characters on most television sets 
Is crummy. This does not enhance the im
age of the computer. If you're going to 
have decent looking readouts your monl· 
tor Is going to have to be a dedicated men· 
itor. It Is going to have to have a much 
wider bandwidth than television sets pro
vide. And bandwidth determ ines the 
sharpness of the picture. The wider the 
bandwidth, the sharper the image. 

But since monitors are needed In thou· 
sand lots, not in millions, their cost Is high 
compared to a tv set. When you consider 
there Is less technology Involved in a men· 
ltor and that, If the quantities were of the 
same magnitude as tvs they would cost 
considerably less, there are some emo
t Ion a I problems (part icularly for 
engineers, who understand the problem) 
involved in paying more for less. 

There are other difficulties too. In a busl· 
ness environment we rarely have a televi
sion set which can be commandeered for 
use with a computer. In that case there Is 
obviously no saving to the buyer of the 
system when the manufacturer sells only 
the computer and no monitor. 

In the home we have another situation. 
Sure, we have a tv set In the home-a cou
ple of them, at least. But these were 
bought for watching television, not to be 
preempted for use with a computer. The 
person who drafts the family tv set to play 
a game or build some business charts is 
going to have several very angry family 
members raising hell. The average home 
tv set Is in use over seven hours a day. This 
doesn't leave much time for the computer. 

I would be remiss if I didn't add one 
more straw to your load. Once you see a 
color computer you get all excited about 
It. This Is one of the reasons Apple has 
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done so well. Radio Shack's color system 
has done surprisingly well, considering 
that there is virtually no software for It. 
That's the power of color; but with the 
market for color monitors less than mini· 
scule, the price for these gadgets is all out 
of proportion to color tv sets. It's worse 
than the black and white monitor versus tv 
difference. It's those small quantities 
again. 

Most color computer owners make do 
with a tv set, managing to live with a really 
terrible display. This can only have a chil· 
ling effect on the sale of color systems, so 
our manufacturers are going to have to 
tackle this obstacle soon. 

able to save without violating warranties 
when buying TRS-80 systems from 80 
Micro advertisers. A letter from a chap in 
Maryland lists in detail how he saved 
$913.72 through our advertisers rather 
than buying at his local Radio Shack 
store. He patronized Perry in Michigan, 
Texas Computer Systems and Data Re· 
sources in Denver. Most of the Model Ill , 
48K, two disk system came from Perry. 
The Epson printer and cable came from 
Texas, and disks and a disk box from Data 
Resources. 

ate an explanation of the details as you 
can, and suggest a solution to the prob
lem. Then send the original to them and a 
copy to me. Note: It can be helpful if you 
mark on the bottom of the letter that I am 
getting a copy. 

There have been cases where I have not 
been able to help customers. But for the 
most part these things end up favorably. I 
make it a point to do all I can to see our ad· 
vertisers are doing all they can to give you 
good products and good service. Oh, I get 
shafted now and t hen, just as you do, but 
not often. 

The bottom line is that there are no ben· 
efits to the consumer in buying a com· 
puter which does not have a dedicated 
monitor. The apparent savings are paid 
for by having to accept poor displays or by 
having to pay a bundle for a decent moni· 
tor-which is obviously no saving.• 

His cost in Maryland would have been 
$4,000.03 according to his documen· 
talion, versus $3,086.31-and that in· 
eludes the cashier's check and postage. 

If you do write and wish not to be iden· 
tified just let me know.• 

This fellow got fast deliveries and full 
warrantees, and is very, very happy. TRS·80 Service Research 

How about you? Any more success 
stories with our advertisers which I can 
pass along? 

Readers: Having problems with your 
system? Write to us about it. What was 
the problem, how long did it take to get 
a solution, what was involved, how 
much did It cost? 

Saving Money 

If you have any problems with advertis
ers-heck, if you have trouble even with 
non-advertisers, please let me know the 
details. The normal procedure I prefer is: 

Send us the details-we' ll compile 
the Information and publish it, to help 
you get better, cheaper service. In the December issue I asked readers 

to let me know how much they had been 
Write to the firm which has caused you 
aggravation, giving them as dispassion· 
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CASS HOD 1+3• • 35.00 f DISK HOD I OR 3 • S45 .00 ! OK PROGR A11 
--> ADDRESS ALL DEALER INOUI RI ES TO I NSTANT SOFTWARE <-
FOR ORDERS f I PIONEER SOFTWARE 1746 NW. SSTH. AVE •• 204 
INFORKATION LAUDERHILL ,FL . 3 3 3 13 PHONE• <305> 739 - 207 1 

DEAS f PREFERRED - COD'S ACCEPT D ALSO 

8 • 80 Microcomputing, April 1982 

,, 160 

INNOVATION f QUALITY f SUPPORT 
AT A REASONABLE PR I CE 

P IONEER SOFTWARE 
174b NORTH WEST SSTH. AVE . • 204 

LAUDERH I LL, FLORIDA 33313 
PHONE l- <305>-739-2071 

AT LAST ! ! ! PRINTER t-ELP FOR SCAIPSIT USERS 

SCRIPTR IS A DI SK OR CASSETTE 9ASED UNIVERSAL PARAl.ELL 
PRINTER DRIVER MODIF ICATION FOR DISK/CASSETTE SCAIPSIT. 

COt1PARE FEATURES ANO YOU'LL BUY SCRIPTR !! 

ll. ENTER/EXIT SCRIPSIT AT WILL WI THOUT LOS ING TEXT BUF. 
2 1. OUTPUT ANY CODE ' <SJ <~-255>, DIRECT FRot1 THE TEXT •. 
3 >. LETTER C01111ANDS CONTROL <ALL > HX-80 TYPE FONTS FROtl 

THE TEXT PLUS VAR-L I NESPACING, FOA"S CONTROL. + t«JRE 
4l. CREATE FORM LETTERS ANO REPEATING FORHS WI TH EASE 

BY SPECI FYI NG AREAS TO INSERT TO DURING PRINTOUT. 
5 >. DISPLAY ONLY MODE.SHOWS WHERE PAGES WILL START/END. 
bl. EDIT DURING PRINTOuT FOR ERRORS 1 CHANGeS.GRAPHICS. 
7>. INCORPORATE FULL GRAPHICS PICTURES INTO A PRINTOUT. 
9> . MACRO' S FOR DRAW ING BORDERS L I KE YOU SEE ~RE . - - - > 
91 . EFFORTLESSLY VIEW A FILE WITH OUR SPEED READER HOOE 

10 >. I NTERACTIVE ERROR Ct-ECKING P100E F INDS ERRORS FAST. 
Il l . START PRINTING AT ANY PLACE IN THE TEXT BUFFER WITH 

HEADERS, FOOTERS AND PAGE NUHBERS IN PLACE. 
12 >. UNDERLINE WITH <ANY> CHARACTER EVEN GRAPHICS . 
131. b 5At1PLE PROGRAMS f DES I GNED FOR NON-PROGRA11ttERS. 
14 >. b5 PAGE KANUAL 1 BOUND, INOEXEO,PHOTO-OFFSET PRINTED. 
15>. RETURN PROG+DOC FOR REFUND-SS . 00 IF NOT SATISFIED. 
lbl. 2 VERSIONS INCLUDED WORK WI TH ANY PARALELL PRINTER 

PATCH - > CONVERT SCRIPSITtLC FOR HODEL 3 OPERAT ION Sl.00 
DI SK SCR IPTR HOD 113 • S40 . 00 HOD Il l. VERSION WORKS WI TH 
MODEL I. SCRIPS I T/ LC - NO USER PATCH ING REC. FOR HOD 1 1 3 
CASSETTE SCRIPTR HOD 113 - ••o. oo WORKS WITH SCRI PS VER. 
1 . 0 HOD 113 <RE0. 32K• LOWER CASE> SCRI PTR IS A 4. SK PROG . 
INSTANT SOFTWARE HAKES USE OF SCRIPTR IN TYPESETTING IT ' S 
DOCUMENTATION. SCRIPTR IS FULLY DOCUMENTED AND BUG FREE. 
CHECK READER SERVICE FOR S5.00 COUPON. FREE BROCHURE!!! 

.;-:« PLEASE INCLUDE THIS I NFORMATION WHEN ORDERING » » 
NAME - • - • - - - • 1 HODEL I OR 3 • 1 CASSETTEIDl£K 
ADDRESS • • • • • • • TYPE PRINTER • SCR IPSIT V~R e. 
CIT Y/STATE/ZIP/PHONE MEMORY CONF IG._ PAYl1ENT 11ETHOD 
CHECKS - MONEY ORDERS f PREFERRED --- COD ' S ALSO ACCEPTED 



1 0 0 1 
THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

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

"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! 

TRS-80™ DISK ....... ...... $19.95 

"OTHER MYSTERIES" 
VOLUME II 

by James Farvour 
Call now and place your order tor tnis new book, 
"'MICROSOFnM BASIC DECODED & OTHER 
MYSTERIES for the TRS-8QTM", from IJG. Inc. 
A primer for cassette and disk BASIC on the 
TRS-8QTM, the information provided applies to 
similar MICROSOFTTM BASIC interpreters. 
MICROSOFTTM BASIC DECODED . S24.95 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Kitsz 

THE CUSTOM TRS-80™ . . .... $28.95 
CALL FOR AVAILABILITY 

"OTHER MYSTERIES" 
VOLUME IV 

"BASIC FASTER 
AND BETTER" 

If you program in BASIC, you want this book! 
Time·tested and proven, the techniques and 
routines can be used in thousands of ways to 
make your programs smaller. faster, and look 
truly professional. 

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

EPSON 
MX·80, MX-80FT, MX·100 

PRINTERS 
NEW LOWER PRICES! 

EXTRA· LONG 
10 ft. RIBBON 

CABLE 
$2495 

CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 

40-TRACK, SINGLE/DOUBLE· 
DENSITY, FAST ACCESS, 

5% ·inch TANDON 

DISK 
DRIVES 

$28995 
complete 

FOR MODEL I and MODEL 111 

Includes Case, Power Supply 
and External Drive Connector 

DISK DRIVE 

EXTENDER 
CABLE 
$995 

for VISTA, MICROPOLIS, 
MTI, PERTEC, SHUG~RT, 

PERCOM & OTHERS 

Single Sided, Soft-Sectored 5 1/• ·inch, 

PARAGON MAGNETICS™ 
PLAIN JANE™ 

DISKETTES 
$19 ~~flO 

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. 

Boxof10Dlskettes .... .... .. $19.95 

PARAGON 
magnetics™ 

<f}dd 
Introducing MTC's premium generic 
diskette . Single-Sided, Soft-Sectored. 
DOUBLE-DENSITY, 5 '1•·inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
El<ROR-FREE certified. Invest in GOLD! 
PARAGON MAGNETICS GOLD .. .. . $23.95 

VERBATIM'$ PREMIUM DISKETTES 

DATALIFE"' 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer
tified diskettes feature thicker oxide 
coating. longer-lasting lubricant. improved 
liner. superior polishing and more! Meets 
or exceeds IBM, Shugart. ANSI, ECMA 
and ISO standards. 

VERBATIM DATALIFE™ DISKETTES 
5 1/•·inch (box of 10) 

MD525-0l . . ...... .. .... $26.95 

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

'RINGS' & 
THINGS 

HUB RING KIT for 5 'I•" disks .. ... S 10.95 
HUB RING KIT for 8" disks . . ... .. Sl2.95 
REFILLS (50 Hub Rings) ........ . S 5.95 
CLEANING KIT for 5y4· drives . .. $24.95 
5 Y.-inch diskette case ............ $3.50 
8 -inch diskette case .... .... .... . . $3.95 
5 'I• -inch File Box for 

50 diskettes ........ ... . . . . $24.95 

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

TRS·80 is a trademark ol the 
Radio Shack Division ol Tandy 
Corporation. OATALIFE is a 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
THRU 

May 31, 1982 
Prices. Specifications. 

and Offerings subject to 
change without notice . 

8205 

WE ACCEPT 
•VISA 

•Add S 3.00 for shipping 
& hdndling trademark ol VERBATIM. PLAIN 

JANE. PARAGON MAGNETICS. 
are trademarks ol MTC. 

<' 1981 by Meta Technologies 
Corporation 

Products damaged in 
transit will be exchanged. 

• MASTER CHARGE 
•CHECKS 
• MONEY ORDERS 
• c.o.o. 

•S3.00 EXTRA for C.0.D. 

•Ohio residents add 6.5% 
sales tax . 
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Proof Notes 
the editors look at the issues 

Back In the dark ages of mainframe com
puters, utilities were an intricate part 

of the machine's software system. In fact, 
you had to call up a utility program in order 
to make your applications program run. 
Called systems utilities, they performed 
general functions such as sorting and disk 
1/0. With the advent of minis and micros, 
programs were designed to stand alone and 
the need for systems utilities diminished. 
This change is attributed mostly to the 
development of high-level languages. Now 
high-level languages are the norm, and 
utilities play just as important a role. In 
essence, they are diagnostic tools that the 
programmer uses to create good, memory. 
efficient, high speed programs. This is not 
to undermine the seriousness with which 
most computerists regard utllities, but 
utilities are to microcomputers what a 
magic hat is to a magician. They enable the 
programmer to perform tricks. For instance, 
operating systems have a variety of built-in 
utilities that enable the programmer to do 
just that-perform what many would con
sider magic. After all, if you are a serious 
tinkerer, what more could you ask? 

Since we know that you are always refln· 
ing your know-how and polishing your tech
nique, we have packed this issue with a 
plethora of original utility programs along 
with a comprehensive Buyer's Guide. Editor 
Lynn Rognsvoog, our in-house Buyer's 
Guide specialist, has compiled a section on 
what the consumer wlll find in the market
place. Lynn's in-depth look will help you 
narrow your choices in the search for per
fect utilities and start you on your way to ex
pertise in the subject. 

Lynn presents 20 manufacturers and ten 
major categories of utilities. Editors and 
assemblers; assemblers; disassemblers; 

Basic editors; monitors; disk zappers; tape 
utilities; file utilities; renumberers and com
pressors; and general utilities will all be 
featured. 

Jake Commander, international program
mer and successful author of several utility 
programs, gives us an extensive tutorial on 
utllities. Jake will examine not only the vari· 
ous types but how they can help you, both 
on the hardware and software level. 

Also featured is "BAM (Beginners Ad· 
vanced Monitor)" that , as the author 
says," . . . taken in gradual doses, can help 
you learn machine code without having to 
look up one-letter commands. It can help 
make the change from Basic to machine 
code like learning a few new words rather 
than learning a whole new language . . . " 
Author Jeff Byrkitt decided to make each 
command in BAM a full word, so both the 
beginner and advanced programmer (who 
are equally beset by forgetfulness at times) 
can remember what each command is sup· 
posed to do. Jeff also wrote this innovative 
program " so that you professors can 
change it, expand It, and add to it, thus im· 
pressing your boss when he comes over for 
dinner and wants to know about machine 
code." A well-taken word of advice from 
Jeff-don't tell anyone a fourteen-year old 
wrote it by himself. 

David Busch, wizard and creator of Kit· 
chen Table, Inc. is featured in a special in
terview that , yes, folks, is for real. 

And finally, beware of April whlmseys 
produced by the creative minds of our own 
in-house editors. 

Enjoy and April Fools'! 

Pamela Petrako!'l 
Senior Editor 

The left bracket, ), replaces the up arrow, t , used by Radio Shack to indicate exponentiation, on 80 Micro 's print· 
outs. When entering programs published In 80 Mlcrocomputing you should make this change. 

80 fo rmats i ts program listings to run 64 characters wide, the way they look on your video screen. This accounts 
for the occasional wrap.around you will notice In our program listings. Don' t let ii throw you, particularly when 
entering assembly listings. 

Due lo the death o f his close friend and teacher Philip K. Hooper. Dennis Kitsz· columns will not appear this month. 

Arlicle submissions from our readers are welcomed and encouraged. Inquiries should be addressed to: Submis· 
sions Editor. 80 Pine Street, Peterborough. NH 03458. Include a SASE for a copy of our wri ters' guidel ines. Pay· 
ment for accepted arl lcles is made prior 10 publication, at a rate of approximately $50 per printed page; all rights 
are purchased. Authors of reviews should contact the Review Editor. 80 Pine Street. Peterborough, NH 03458. 



MTC AIDS-Ill™ 
MODELS I & Ill •. • $69.95 MODEL II ... $99. 95 

Introducing the latest addition to MTC's fam ily 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-DEFIN ED 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-on more cha racters than specofoedl. 
· BACKSPAC E (delete last character typed). · RIGHT.JUSTIFY FIELD con tents 
· DELETE FIELD contents · SKIP FIELD (to next or previous f1eld t 

RESTORE FIELD contents · SKIP RECORD (to next or previous recordi 

• SORTING of records is MACHINE CODE assisted. 
· 200 RECORDS (40 characters) in about 5 SECONDS . 

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

MTC CALCS·IV™, that is. 
• More Computations 
• Save Report Formats on Disk 
• Faster, and more! 
MTC CALCS-IV™ .. .... . .... $39.95 
For Models I & Ill . .... .. ... $39.95 
For Model II . .. . ..... $59.95 

. ANY COMBINATION of f ields (including numerics) wi th each f ield in ascending or rtl••••••mlilllii!l::iillmlllllilrm•• 
descending order. B 

• SELECT ION of records for Loading, Updating. Deleting, Printing and Saving is 
MACH INE 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 last names begin with .. F .. 
and whose incomes exceed $9000.00. 

· Example: Select records representing those sa les made to XYZ COMPANY that 
exceed S25.00, between the dates 03/ 15 and 04/ 10. 

MAPS·lll (MTC AIDS PRINT SUBSYSTEM). included at no charge. has the following features: 
• Full AIDS·lll SELECTION capabilities. 
• Prints user-specified fields DOWN THE PAGE . 
• Prints user·spec1f1ed fields 1n 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 form s. etc. 

BELOW ARE TESTIMONIALS from owners of AIDS systems. These are absolutely authentic 
statements and are typical of the comments we receive. 

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

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

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

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

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

Frank Boehm , Director. Fron t Door Residential Treatment Program .. -----.... MTC CALCS · Ill™ 
Models I & Ill ....... . . $24.95 
Model II . . . ..... . .... $39.95 

MTC's most popular AIDS subsystem. Use 
for report generation involving basic 
manipulation of numeric data. Features are: 
• Columnar Headings 
• Optional Indentation 
• User-specified Columnar Totals 
• Columnar values computed using con· 

stants and/or column values 
• Balance forward calculations 
• Use for accounting. inventory, financial 

and other numeric-based systems. in 

EPSON PRINTERS 

DISK DRIVES 

DISKETTES 

BOOKS 
and more!! 

MTC AIDS MERGE-Ill™ 
This subsystem will combine up to 14 AIDS. 
created data lites onto a single. large file. An op· 
honal purge capabil ity removes duplicate entries 
while performing the merge operation (can even 
be used to eliminate duplicates in a single file). 
Machone·tode assisted lor high·speed perfor· 
mance. MERGE-Ill™ properly handles l iles sorted 
by any combination of fields. including numerics, 
with each lield in ascending or descending order. 

MTC AIDS MERGE·ll l™ . .. . .. .... . $19.95 
For Models I & Ill . . . . . . . ... $19.95 

For Model I I . .. . ...... .. . ........ $29.95 

THE COMPLETE 

MTC AIDS-Ill™ 
PACKAGE 

SAVE$$$$ 
Includes MTC AIDS-Ill™ 

CALCS-111™ and MERGE·lll™ 

A comprehensive system 
at a competitive price! 

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

MODEL II ......... ... $149.95 

Add $25 for CALCS·IV™ 

AIDS/P™ 
IS COMING! 

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

trademark of VERBATIM. PLAIN 
JANE. AIDS·I. AIDS·lll. CALCS·lll. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECl 
THRU 

May 31, 1982 
Prices. Specifications. 

and Offerings subject to 
change without notice. 

8205 

WE ACCEPT 
• VISA 

•Add SJ.00 for shipping 
& handling 

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

· 1981 by Meta Technologies 
Corporation 

Products damaged in 
transit will be exchanged. 

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

• S3.00 EXTRA for C.O.D. 

•Ohio residents add 6.5% 
sales tax. 

• ','1>-.· T. ' \'°'••· ! ,.. • '• ' 
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Microline 80 
Printhead Warranty 

I want to make a few comments about 
the Okldata Mlcrollne 80 printer. 

We frequently use many of Its character 
size and graphics features. During our 
first year of ownership we used the Micro· 
line 80 very little, we now use It for many 
things and are very pleased with it. 

Approximately 13 months after pur· 
chase, one of the printhead solenoids 
became inoperable. The printhead was 
warranted for only one year. We ordered a 
new printhead from the company and the 
printer has been working since then. 

Okidata's full-page advertisements 
appearing in many computer magazines 
state, "The head is warranted for 
200,000,000 characters. That translates to 
over nine years .... " We estimate the 
number of characters printed during the 
first 13 months of ownership to be only a 
small fraction of 200,000,000 characters! 

How can Okidata's telephone sales per
sonnel tell us the warranty lasts one year 
while those full-page advertisements say 
" . .. over nine years ... "? 

Wayne Field, President 
Mountain States Computer Corp. 

Colorado Springs, CO 

Okidata Replies 

Thank you for your letter concerning 
your Okidata Microline 80 printer. We are 
pleased you like the printer and are enjoy
ing its many features. 

I am sorry for any inconvenience the ad, 
mentioned in your letter, may have caused 
you. Since it has caused some confusion 
in the minds of some of Ok/data's valued 
customers, like yourself, we have discon
tinued the ad for further publlca tion. Its in
tent was to convey to potential buyers 
that under normal conditions our print
head will not need replacing for over 200 
million characters of printing. (Test 
results are available on request.) 

Because it would be extremely difficult 
for Okidata to accurately keep track of 
printhead usage based on number of 
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"Under normal conditions our printhead 
will not need replacing for over 

200 million characters of printing." 

characters printed, and some do fail for 
mechanical reasons, we offer a one year 
limited warranty. 

The failure of your printhead appears to 
be an extraordinary case. So that we can 
evaluate it and determine Its reason for 
failure, would you please send it to us if it 
is still available. This will help us catch 
any possible manufacturing mistakes. 

I hope you will continue to use and en
joy the many quality features and relia· 
bility built into your Microline 80 printer. 

William S. Gore II, 
Manager/Marketing Services 

Ok/data Corp. 
Mt. Laurel, NJ 

Word Processor Update 

Thanks for the very informative article 
on word processing ("A Fast Round Up," 
80 Microcomputing, November 1981) by 
Gordon McComb. We have added several 
more features to the current version of our 
Word Processor since Mr. McComb wrote 
his article. These include: global 
search/replace; headers; page centering; 
merging (merges date, name, address, 
and salutation for printing form letters); 
envelope/label print ing (addresses enve
lopes or labels); variable column width op· 
tion (from 1 to 6.4 inches): two-column 
print option (to print flyers, newsletters, 
and so on); and a line centering option (to 
center titles or any other line of text). 
In addition, our word processor now 
allows the user to develop and print four 
different sizes of characters, all within the 
same document, on various dot matrix 
printers like Radio Shack's Line Printer II, 
IV, V, VI, VIII, the Epson MX-80, MX-100, 
and many more. 

Blanton Software Service's (4522 Briar 
Forrest, San Antonio, TX 78217) word pro
cessor is now priced at $24.95 for tape and 
$29.95 for disk (Model I, Ill, or Color Com· 
puter)-prices include shipping. In Mr. 
McComb's article he emphasized the im· 
portance of getting a word processing 
system which "suits your needs" and "fits 
the capabilities of your present inventory 
of hardware." We wholeheartediy agree! 
To help our customers put a "lasso" on 

that word processor which suits their 
needs and system, we offer a money back 
guarantee if they are not sat isfied with 
ours. They may return our word processor 
and we will refund all but $2 to cover our 
handling and shipping costs. 

Tommy Blanton 
Blanton Software Service 

San Antonio, TX 

Digital Innovations 

Our product, the DC-80, appeared in the 
New Products column (80 Microcomput
ing, May 1981), but, unfortunately, due to 
the postal strike in Canada all the people 
who wrote to us during this time had their 
mail returned "Service Discontinued" 
which apparently left the impression that 
we were out of business. We are in busi· 
ness and are offering our product in the 
U.S. fo r $49.95 plus $3 per unit for ship· 
ping. You can order ii from us at the ad
dress below. 

Donald F. Matheson 
Digital Innovations 

37 Stony Brook Drive 
Kitchener, ONT N2M 4L6 Canada 

Super Utility 

Regarding Jerry Latham's letter "Pro· 
gram Bugs" (80 Input, November 1981) 
concern ing bugs in Super Utility and inac
curate allegat ions as to the way Mr. Watt 
"fixes" his bugs, I, as Kim Watt's pub
lisher, would like to respond. 

First of all , Mr. Latham talks about a 
bug in Super Utility that "eats" sector five 
of track 17. Kim did indeed duplicate this 
bug, and fixed it. The cost for this "fix" 
and in fact for the latest version of Super 
Utility Is only $1. That's right. .. $1 ! Mr. 
Latham inaccurately accused Mr. Watt of 
charging $25 for this fix. What Kim is 
charging $25 for, is the new Super Utility 
Plus, which is a complete rewrite of the 
program and works with all current DOSs, 
Models I or Ill. This Is a $25 upgrade and 
you need to specify Model I or Ill. The Plus 
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Let your TRS.80™ Teach You 

ASSEMBLY 
LANGUAGE 

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

REMASSEM-1 .. .... .. . . ..... $69.95 
FO~ DISK SYSTEMS ......... $74.95 

Let Your TRS.80™ Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it again! r?EMDISK-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 

EPSON 
Printers 

DISK 
Drives 

DISKETTES 

BOOKS 
and more!! 

MICRO SYSTEMS SOFTWARE'S 
DOSPLUS 3.4 

Fast. Smooth. Easy. Maximum features and powerful options: 
•Multi-key, multi-array BASIC sort 
•Controlled screen entry 

(INPUT@) 
•TOTAL device routing supported 

in DOS and BASIC 

•Tape-to-Disk/D isk-to-Tape utility 
•More reliable, much improved 

BACKUP 
•Can read 40-track disks in 

80-track drives 
•Last DOS command is repeatable •200+ page user's guide (includes 
•DISKDUMP utility and more! technical reference section) 

Specify MODELI or MODELlll . . . . ........ . . ..... $149.95 

APPARAT'S 
NEWDOS/80 Version 2.0 
Enhanced version of NEWDOS/80 featuring: 
•Model I double density support 
··Directory size is tripled 
•Dynamic merge of BASIC 

programs 
•Peripheral handling routing 
•Enhanced DISASSEMBLER 
•Includes SUPERZAP and more! 

•Enhanced Model I/Model Ill 
compatability 

•Se lective clearing of variables 
•Page by page listings of BASIC 

programs 
•Command chaining 

Specify MODELI or MODEL Ill ............. . . . ... $149.00 

Michael Shrayer's 

ELECTRIC PENCIL 
VERSION II 

for 
Model I and Model 111 

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

SPECIFY MODEL I OR Ill 
Disk Version ................... $79.95 
Tape Version ................... $69.95 

CALL FOR AVAILABILITY 

Let your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 
A complete checkup for your MODEL I or 
MODEL Ill. THE FLOPPY DOCTOR-Version 3 
completely checks every sector of single or 
double density 35-, 40-, 77-, or 80-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, executabillty and exclusivity of all act
dress locations. Includes both diagnostics and 
complete instruction manual. 

SYSTEM DIAGNOSTICS . $24.95 
For MODEL 11! .......... $29.95 

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

Corporation. DATALIFE is a 
trademark of VERBATIM. PLAIN 

JANE, AIDS·I. AIDS-Ill, CALCS-111. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
THRU 

May 31 , 1982 
Prices. Specifications. 

and Offerings subject to 
change without notice. 

8205 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
•CHECKS 

•Add S3.00 for shipping 
& handling 

•S3.00 EXTRA for C.O.D. 
CALCS-IV. MERGE·lll are 

trademarks of MTC. 
(c) 1981 by Meta Technologies 

Corporation 

Products damaged in 
transit will be exchanged. 

• MONEY ORDERS 
• C.O.D. 

•Ohio residents add 6.5% 
sales tax. 
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version retails for $74.95, so the owner 
that paid $49.95 for the original Super 
Utility ends up paying the same as if he 
bought it off the shelf new. He does not 
lose anything in the upgrade process. 

Original owners of Super Utility may al
ways get the latest version of the program 
for a $1 upgrade fee. 

Original and upgraded owners of Super 
Utility Plus may always get the latest ver
sion of that program for a $3 upgrade fee. 

To upgrade from regular Super Utility to 
Super Utility Plus is $25, plus we need the 
master disk returned to us with the order. 

Dennis A. Brent, President 
Breeze!QSD Inc. 

Dallas, TX 

Customized 
Commands For Mod Ill 

Regarding my article "Customized 
Commands" (80 Mlcroc omputing, 
November 1981), the six paragraphs 
beginning on the lower left of p. 298, "I 
normally load this program . . . " and end
ing with lines in the third column just 
above "Make It Work" should all be in
serted onto p. 294 just below the second 
line in the fourth column . . . " MERGE to 
make a tape." 

To make the programs in Customized 
Commands work with the Model Ill, 
change all occurrences of JP0072H (C3 72 

1202 to 4230. Then WRITE 4300 4F1B4338 
ZBug. 

Now you can load/save at either speed 
by answering the Cass? prompt just be
fore ZBug loads or saves. 

Prime Numbers 

Douglas DeTardo 
Hollywood, FL 

I would like to share the oneliner shown 
in Program Listing 1 with 80 Mlcrocomput
ing readers. It will output prime numbers 
up to 7660 on a 16K machine. It is based 
on the sieve of Eratosthenes and is quite 
fast for a Basic program. For example, It 
will generate all the prime numbers less 
than 1000 and print it to screen in 8.7 
seconds. 

Louis Pelletier 
Maniwaki, Quebec 

LPRINT to PRINT 

A recent Tandy TRS-80 Newsletter 
listed a little program to change all the 
LPRINTs to PRINT and vice versa by chang
ing the 1785 to 175s. However, a problem 
arises if 178 or 175 is used as a line 
number indicator, or to point to the end of 
the line. 

This short program (see Program 
Listing 2) avoids those memory locations 
that hold the pointers and line numbers 
and so cuts down the odds for error by a 
few million. 

I use 26841 as the memory start point 
with Model Ill TRSDOS. Use 17129 as the 
start point for Level II and 17384 as the 
start point for Model Ill tape. 

Norman E. Cook 
Saint David Lakes Resort 

Saint David, AZ 

Locations 16548,9 always point to the 
start of Basic in any configuration.-Eds. 

Using TRS·80s in Europe 

I am having problems dealing with 
Radio Shack on my Model I system. I am In 
the US Army and on orders to Frankfurt, 
Germany. I wrote a letter to Tandy and 
asked about conversion instructions to 
operate the computer on 230 VACI 50Hz. It 
is a common practice for Americans to 
use step down transformers to convert the 
230 VAC down to 115 VAC, but the power 
frequency stays at 50Hz. 

I was shocked to get my response from 
Mr. Ted Rosenberg, Customer Relations 
Manager, which stated In part " ... while 
we understand your desire to take your 
computer with you, we must suggest that 
you leave it at home . . . " 

00) (in Listing 1-lines 260, 350, 380; in • ....------------------------------~ 
Listing 2-line 230; and in Listing 3-line 
400) to JP 1A19H (C3 19 1A). In Listing 4, 
change two occurrences of 114,0 to 25,26 
in line 25. In Listing 4a, change 114,0 to 
25,26 in line 20. 

Dale W. Rupert 
Bethel, CT 

ZBug for Model Ill 

ZBug (80 Microcomputing, January 
1981), works great on the Model Ill. How
ever, you cannot use the copy function to 
its full potential. You could use this 
routine to upgrade any machine language 
program from 500 baud to 1500 baud even 
if the program normally resides in the 
same space as ZBug. 

The following modification will let you 
change the cassette load/save rates be
for every tape 1/0. The routine replaces a 
ROM routine used in the Model I with the 
Cass? routine, new to the Model Ill. 

Load ZBug and use the Set function to 
change the two bytes starting at 4548H, 
45CAH, 4661 H, 475FH, and 47DDH from 
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1 DEFINTA -Z:CLS:INPUT" PRIMES UP TO";L:DIMA(L):V = 
INT(SQR(L)):PRINT2,:FORB = 3TOLSTEP2:1FA(B)NEXT 
:ELSEIFB>VPRINTB,:NEXT:ELSEFORC = B • BTOLSTEP2" B: 
A(C) = 1:NEXT:PRINTB,:NEXT 

Program Listing 1 

60009 CLS:CLEAR1000: 'Norman E Cook. St. David, A rizona 
60002 PRINT ""< 1> Change all LPRINTS 10 PRINT 
60003 PRINT "'<2> Change all PRINTS 10 LPRINT 
60004 KB$ = INKEYS:IFKBS = '"'THEN6004 
60005 IF KBS= " 1' 0 THEN PRINT: 

PRINT "Changing LPRINT 10 PRINT" : 
c = 175:D = 178: 
GOT060008 

60006 IF KB$= ··2·· THEN PRINT: 
PRINT "Changing LPRINT l o PRINT'": 
c = 178 : D = 175: 
GOT060008 

60007 GOTO 60004 
60008 FOR I = 26841 TO 32767 
60009 P = PEEK(I) 
6001 0 IF P = C TH EN POKE l,D 
60011 IF P = 0 THEN 60013 
60012 NEXT 
60013 IF PEEK(I + 1) = 0 THEN 60014 

ELSE I = I + 4: 
6001 4 IF PEEK(I + 2) = 0 THEN END 

ELSE I = I+ 4: 
NEXT 

Program Listing 2 



DISCOUNT & BONUS COUPONS 

for 

PRINTERS, DISK DRIVES, DISKETTES, SOFTWARE, BOOKS 

and MORE! 

No gimmicks! For BIG SAVINGS on top-quality products 

from well-known suppliers, just circle @) on your 

Reader Service Card and mail it today, or send your name 

and address to: 

FREE COUPONS 
P.O. Box 32010 

Cleveland, Ohio 44132 

NOTE: There is absolutely nothing phony about this offer. The companies 
extending these unusual bargains want and appreciate your business. The 
least expensive method of introducing top-quality products is by direct mail. 
The companies save money ... and so do you. No tricks, no obligation. Just 
good business ... 

..- See List of Advertisers on pege 338 80 Microcomputing, April 1982 • 15 
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"It is not our style to tell 
powerful executives only 
what they want to hear." 

Apple makes a power supply card 
which you can exchange with the stan
dard card for operation on European 
power. I understand that the TRS-80 does 
not have such modular construction, but I 
cannot believe that the smart folks down 
in Fort Worth cannot figure out a conver
sion for the TRS-80. 

I would think that a power inverter (the 
ones used with recreational vehicles to 
convert 12 VDC to 115 VACl60Hz) could be 
configured to do the job externally. I 
would also suspect that a comparison of 
the schematics of the US and European 
version of the TRS-80 (Yes, Tandy makes 
a European version TRS-80!) would show 
the differences of components that I 
would have to switch or modify. What I 
really suspect is that Tandy already 
knows how to do the conversion much 
easier. 

How about it, Radio Shack? I have 
spent $3000 on my TRS-80 and really enjoy 
It. Is your best advice really to "leave It at 
home for three years"? 

Major Ed Marble 
Fort Leavenworth, KS 

Radio Shack Replies 

I must apologize for the difficulty that 
you have had In obtaining correct informa· 
tlon about using your TRS·80 Model I on 
230 VAC/50Hz power systems. 

The keyboard/CPU and expansion inter· 
face will each require a new external 
power supply. The cost is 100DM, ($46 U.S.) 
for both. The video monitor and disk 
drives will require substantial modifica· 
tions. The video modifications are 250 DM 
($114 U.S.) and the disk modifications are 
175DM ($80 U.S.) each. The ·total cost for 
the 110 VAC/60Hz to 220 VAC/50Hz for 
your system (with two drives) would be 
700DM ($320 U.S.) Please note that the 
prices given are valid at this time. Flue· 
tuating international monetary rates may 
cause them to vary slightly. 

The conversions would take approx
imately 2- 4 weeks depending on parts 
availability. You will be given all com· 
ponents removed and the units can be re
modified prior to your return for approx· 
imately l/2 the cost of the original mod· 
ifications. 

16 • 80 Microcomputinq, April 1982 

You did not specify which of our 
printers you are using. If you Jet me know 
which printer you have, I will find out what 
steps need to be taken for conversion and 
the approximate cost. Of course, we have 
no way of knowing what effects these 
modifications will have on the operation 
of the Percom Doubler. 

I hope this provides you With the lnfor· 
mation you asked for, and again, I apolo· 
gize tor the misunderstanding. 

Bill Walters, 
Consumer Information Manager 

Radio Shack 
Fort Worth, TX 

Relocate 
TRS·80 Disassembler 

When I saw Carl Wuebker's "TRS-80 
Disassembler" in the August issue It was 
an answer to my prayers. The first thing I 
tried was taking T·Bug apart, but that 
did not work because this program over
laps T-Bug. 

I made the changes shown In Pro
gram Listing 3 to solve my problems. 
Change the first few lines. Line 4000 
needs a small addition and add line 3425. 

Congratulations 

Frank Pallanch 
Edina, MN 

Congratulations on your first two 
years! I have enjoyed every Issue and have 
received many great programs from your 
pages and have purchased from several of 
your advertisers. 

One thing about the magazine that 
bugs me Is the never-ending petty griping 
about Radio Shack. I have had my TRS-80 
for over three years. I have had a couple of 
problems with It, but the Radio Shack peo-

pie have been cooperative and helpful, 
both locally and in Fort Worth. 

Rather than complain about the things 
Radio Shack left out of the machine or 
does not supply for It, we should all be 
grateful for the opportunity this gives hun
dreds of suppliers to sell us a wide variety 
of hardware and software (and advertise 
In 80 Microcomputlng). 

How about looking for a different axe to 
grind for a change? 

Gripes 

Tom Kilbride 
Waco, TX 

Tom, you know as well as I do that it is 
human nature to gripe far more than it is 
to compliment. If we didn't think the 
TRS·BO was Just about the best system 
available we wouldn't bother publishing 
80. It is a super system, but where it does 
have problems 80 provides a medium for 
communications between users . .. and 
perhaps even more important, back to the 
factory. Often it seems as if customer 
problems fall on deaf ears wi th. com· 
pan/es as huge as Radio Shack, which 
probably has a Jot to do with 80 getting a 
lot of the gripes. We all know tha t the top 
management for firms as large as that 
often have a serious problem in getting all 
the facts for making decisions, so 
perhaps 80 helps since we pull no punch· 
es. There is a tendency to tell powerful ex· 
ecutlves only what they want to hear 
which, despite some grinding of high of· 
fie/al teeth at Fort Worth, is not our style. 
Jn the Jong run both the TRS-80 and Radio 
Shack will, I believe, be better served by 
our airing of gripes. I personally know all 
of the top people at Radio Shack and 
assure you they are a darned good 
group, no matter how apoplectic I may 
make them now and then. We are not in· 
c/lned to be Po/lyannlsh up here in the 
heart of Yankee territory. -Wayne 

5 "TRS·80 DISASSEMBLER FROM 80 MICROCOMPUTING AUGUST 1981 PAGE 240-REVISED 12/29181 
FOR HEX STARTING LOCATION AND TO WORK AT ALL MEMORY LOCATIONS-F. T. PALLANCH 

10 CLEAR 3000 
20 GOSUB 2200 
29 'HEX TO DECIMAL AND TWOS COMP. 
30 HX$ = "'0123456789ABCDEF'" 
40 INPUT'"STARTING LOCATION (H EX ) ";A$ 
41 L = O:FORI = 1T016:FORJ = 1T0 4 
42 IF Ml0$(A$,J,1)= MID$(HX$,l,1)THEN L = L +(l - 1)'16[(4 - J) 
43 N EXT J : NEXT l :L 1 = INT(L + .5):PRINT""D ECIMAL L = ""; L 1;: L = L 1: I FL>32767TH EN 

L= L- 65536:PRINT'" TWO'S COMP. L= " ;L:PRINT 
50 P =O 

3425 IF L<O THEN C = C + 65536 

4000 C= L:IF L<OTHEN C=L+65536 

Program Listing 3 



.We're not soft on software 
Data resources continues 
its commitment to profes
sional quality TRS-80® soft· 
ware with the Silver Edition 
Software Series .. . selected 
programs from talented 
and popular authors. 

Data Resources 
New subsystems for Aids Ill 
AIDS DISK SORT 
Designed for files that are too large to sort 
" in memory" with AIDS or for when you 
don't want to wait while AIDS loads the 
records. Records are physically rearrang
ed on disk. 
MODEL I ......................... $24.95 

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

AIDES DATA ENTRY MODULE 
Designed for inputting data directly into 
AIDS flies. Fields may be fixed to repeat the 
some data. The key-in routines ore im
proved in speed-no more over keying. 
Dato can be added to the end of an 
existing file or a new file can be created. 
Files are automatically opened and closed 
so even If the computer Is turned off in the 
middle of wor1<. no more than 255 keystrokes 
can be lost. 

Data Resources 
New subsystems for Aids Ill 
AIDS DISK SORT 
Designed for files that ore too large to sort 
"in memory" with AIDS or for when you 
don't want to wait while AIDS loads the 
records. Records are physically rearrang
ed on disk. 
MODEL I ......................... $24.95 

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

AIDES DATA ENTRY MODULE 
Designed for inputting data directly into 
AIDS files. Fields may be fixed to repeat the 
some data. The key-in routines are Im
proved in speed-no more over keying. 
Doto can be added to the end of an 
existing file or a new file can be created. 
Files ore automatically opened and closed 
so even if the computer Is turned off in the 
middle of wor1<. no more than 255 key
strokes can be lost. 
MODEL I. ..................... . .. $24.95 

AIDS SYSTEMS 
BY METS TECHNOLOGIES 
MTC AIDS Ill 
This easy to use system allows even a 
novice TRS-80 user to create data flies 
custom configured for many applications. 
from cash flow analysis and financial Jour
nals to price lists and record keeping. It 
requires NO PROGRAMMING and Is com
plete with features for adding, deleting. 
sorting, updating and printing. 
MODEL I or Ill ................ . ... $69.95 

MTC CALCS 111 
Performs numeric calculations of data con
tained In AIDS files. Ideal for financial 
applications. 
MODEL I or Ill .................... $24.95 

MTC CALCS IV 
The some features as CALCS Ill with more 
powerful formulas and the ability to store 
report formats. 
MODEL I or Ill ........ . ........... $39 .95 

MTC MERGE Ill 
Combines up to 14 AIDS data files Into a 
single file. Duplicates may optionally be 
purged. and sorted order of records is 
maintained. 
MODEL I or Ill .................... $19.95 

SPECIAL 
AIDS Ill Super Systems 
AIDS Ill & CALCS Ill & MERGE Ill 
MODEL I or Ill .................... $99.95 
AIDS Ill & CALCS IV & MERGE Ill 
MODEL I or Ill ................... $109.95 

B.T. ENTERPRISES 
UNITERM/80 
By Pete Roberts 
This is the state-of-the-art in communi
cations software. It configures itself for 
either Model I or Model Ill and can be 
used with any standard modem, both RS-
232 and Bus-Decoding. Especially design
ed to use the extended commands in 
NEWDOS/ 80, but fully compatible with all 
major DOS systems. 
For Model I and Ill ................ $89.00 

THE MICRO 
ACCOUNTING SYSTEM 
This is the finest accounting system avail
able foryourTRS-80. Ideal for small business. 
this integrated General Ledger. Accounts 
Receivable, Payable System includes a 
Checkbook manager. We offer something 
no other general business package can 
give you-a money bock guarantee. If 
you ore not totally satisfied. return the 
package within 60 days and receive a full 
refund. Write for sample reports and full 
descriptions. 
MAS/ 80 complete .............. $489.00 

1981 DATA RESOURCES CORP. 
TRS·80® IS A TRADEMARK OF TANDY 
CORP. 

THE FLOPPY DOCTOR 
By Dove Stombaugh 
FLOPPY DISK/ MEMORY DIAGNOSTIC pro
grams are designed to thoroughly cl:ieck 
out the two most trouble prone sections of 
the TRS-80, the disk system (controller and 
d rives) and the memory arrays. 
MODEL I ......................... $24.95 
MODEL Ill .................... . . . . $29.95 

NEWDOS/80 Version 2.0 
for MODEL I and Ill 
The hottest Disk Operating System is now 
available in its latest version. This is the ONE 
from Apparat, Inc .. the people whose sys
tems hove made the TRS-80 t he reliable 
computer .... .... .......... .... $149.00 

MODEL I 
DOUBLE DENSITY PACKAGE 
NEWDOS/ 80 Version 2.0 and the 
LNDOUBLER 
Everything you need to convert your TRS-
80 Model I. to run double density. Complete 
with software, hardware. and Instructions. 
installs in m inutes with NO SOLDERING, 
WIRING OR CUTTING ............ $229.95 
LNDOUBLER Alone .... .. .. .. .... $149.95 

DYSAN DISKETIES 
Single density $36.95 
Double density $39.95 
Dyson 40 track 5%" soft sectored diskettes 
packaged 10 to a box. 

HEADCLEANER KIT 
April only $17.95 
Kit contains two cleaning disks with Ins
tructions to assure proper operation of all 
types of 5%" disk drives. 

PAPER 
White or Green Bar. ......... 3300 sheets 
91h X 11" tractor feed ..... ...... . $29.95 
147/s x 11" tractor feed .. .. .... .. . S39.95 
Shipped by truck. freight charges collect. 

Data Resources 
(800) 525-8394 
Business & Professional Center 
8000 East Quincy 
Denver, Colorado 80237 
(303) 698·1263 

...-15 

To order call toll free: 800·525·7958 
Mastercard and Visa welcome 
Checks • COD • Money Orders also 

accepted 
Orders shipped UPS free. 
Colorado residents add 6Y2 per 

cent sa les tax 
Attractive discounts to dealers 

AIDS Ill", CALCS Ill", MERGE 111·, ARE 
TRADEMARKS OF 
META TECHNOLOGIES 

Prices In effect April 1, 1982 to May 1, 1982 and subject to changes 
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CC-A Good Investment 

Your January 80 Remarks column con
cerning the future of the Color Computer 
causes me to write. I agree with what you 
say, but feel you are Incorrect in your 
assertion that Radio Shack is going to 
abandon the CC. 

When I was searching for a personal 
computer the price I could afford was of 
prime concern. I felt that the Apple II and 
TRS-80 Model II/Ill's were beyond my 
budget. It was not until after I purchased 
and upgraded my CC that I became con
vinced I had made a good choice. The in· 
itial impression the CC makes on people 
is that of an expensive toy to play TV 
games on. If one delves into the 
capabilities of Extended Color Basic and 
the extensive machine language 
capabilities of the 6809E microprocessor, 
the CC stands out as an enormous 
bargain. 

Software for the CC has been painfully 
slow in appearing on the market, but is 
now beginning to come. One excellent 
example of this Is a word processor 
package called TELEWRITER which I 
recently purchased and am using to pro
duce this letter. 

Perhaps Radio Shack's most serious 
mistake is in not selling and promoting 
others' hard/software. I have an Epson 
MX-80FT printer. It required, in part, the 
help of an electronics engineer friend to 
interface the computer and the printer. 

Here's hoping Radio Shack continues 
to support the Color Computer. 

John Bentley 
North Reading, MA 

Color Computer Lives 

As the publisher of several magazines It 
seems you have the power to print virtual· 
ly any personal opinion of yours as well as 
any unsubstantiated rumor no matter how 
far wrong you are. In the past we have 
tended to ignore your monthly misinfor
mation about Radio Shack as it did no one 
harm, except perhaps yourself. 

I must, however, take strong exception 
to your 80 Remarks column of January 
1982, in which you state that we are likely 
to drop the TRS-80 Color Computer. 

That statement is absolutely untrue 
and is causing unnecessary anxiety on 
the part of our Color Computer owners. 
We just finished a terrific Christmas 
season with the Color Computer in which 
we sold out our entire warehouse supply. 
Contrary to your comments about no ad
vertising, the Color Computer had more 
advertising September-December than 
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"So, Wayne, sorry, 
but you are 

dead wrong." 

any other TRS-80, which Included a great 
deal of national tv advertising. 

Our March computer catalog will list 26 
Program Paks and 8 cassette programs 
for the Color Computer, and we have over 
40 Program Paks, cassette and disk pack
ages In the works. In addition to the cur
rent peripherals there are three additional 
hardware products for the Color Compu
ter in design. 

So, Wayne, sorry, but you are dead 
wrong. The Color Computer will not be 
dropped in 1982, or in 1983 for that matter. 
It is a highly successful product and 
stands a good chance of being the num
ber one unit selling computer in America 
this year. 

If you believe In responsible Journalism 
you will publish this letter as soon as 
possible, and, in the meantime, I will send 
it to those customers who are calling us 
who, unfortunately, believe that If some
thing is in print, it is true. 

You are also wrong on the Pocket Com
puter. We sold more of those the first 12 
months of its life than we sold Model l's 
the first year of its life. And we just in
troduced its new brother. 

John Shirley, Vice President 
Merchandising Computer Products 

Radio Shack 
Fort Worth, TX 

Who's At Fault? 

Mr. Shirley, your letter Is appreciated. I 
hope it will quell any further rumors about 
the Color Computer. Of course you under
stand that it is difficult for journalists to 
print other than rumors when the moves of 
Radio Shack are shrouded in such total 
secrecy and it seems that even true 
rumors are denied. Unless there is a more 
open relationship with the press I am 
afraid that this is going to be a continuing 
problem and journalists will continue to 
be accused of irresponsibility. Mr. Shirley, 
we really try, sometimes against over· 
whelming odds. 

The crescendo of ads for the Color 
Computer at Christmas time was not sur
prising. I think most of us expected it to be 
promoted as a Christmas toy up against 
the Atari, Bally, Mattel and other game 
computers. The owners who have been 

frustrated are those with the technical 
understanding of the system who realize 
what the power and potential of it really is. 
They feel that with some Radio Shack sup· 
port this system could give Apple one hell 
of a run for their money. They wonder if 
Radio Shack understands how good the 
system is? 

We here at Wayne Green Inc. have been 
hoping for much more in the way of tech· 
nical articles and programs to be submit· 
ted for publication in this magazine and 
by Instant Software. Perhaps your Jetter 
will create a fee/Ing of confidence which 
will result in better customer and third par· 
ty support of the Color Computer. I hope 
so. -Wayne 

Peterborough, 
RAH! RAH! RAH! 

In writing for and reading a large 
amount of magazines, I have come to the 
conclusion that 80 Microcomputing is 
the best of the lot for the TRS-80 user, 
and I am constantly recommending it 
to my friends. However, I am at a loss 
to what appears to me as a running gag 
that I don't know about. My question is: 
"What's the story on Peterborough, New 
Hampshire???" 

Let me c larify myself: A short time ago, I 
noticed a contest in "The Alternate 
Source" magazine. The contest rules were 
shown, but when it came to the prize, it 
said " No, it's not a trip to Peterborough" 
what prompted this? Is Peterborough t he 
lovel iest place in the country? The 
ugliest? Is there some sort of shrine 
there? What? 

Then I began noticing the large amount 
of activity going on In that town of less 
than 4,000 people. McGraw Hill, certainly 
a large firm, is located there, along with 
Wayne Green Inc. which seems to own 
everything! Also, there's a town nearby 
called Greenfield. Does Wayne Green own 
that, too? 

I must admit, I have only been in the 
New Hampshire/Vermont area once and I 
fell in love with it. It is just perplexing that 
t he " Big Cheeses" of the computer world 
all reside in that particular niche of New 
Hampshire which I had never heard of un
til now. Please tell this poor California boy 
"What 's so great about Peterborough?" 

Tim Knight 
Moraga, CA 

It's just a nice, simple, quiet, small, pie· 
turesque, clean, friendly New England 
town. Not far from Greenfield is a town 
called Greenvllle. Wayne doesn 't own 
either . .. yet.-Eds. 



YOU'VE 
GOT 
OUR 
NUMBER 
(800) 525-8419 
Mini Diskettes 
Box of 10 $26.95 2 boxes $39.96 
Shannon Magnetics' soft-sectored 5%'' double 
density, single sided, mini disks in shrink wrapped 
boxes of ten with jackets, labels and tabs. Fully 
guaranteed for one year against defects. 

Headcleaner Kit 
$24.95 April only $17.95 
Verfin kit contains two cleaning disks with 
instructions to assure proper operation of all 
types of 5%'' disk drives. Removes dirt and 
debris which can cause read/write errors and 
lost data without harsh chemicals. 

Diskette/Headcleaner Combo 
$42.90 
Combo special includes box of 10 diskettes 
and Verfin headcleaner kit as described above. 

Dysan diskettes 
Single density $36.95 Double density $39.95 
Dyson 40 track 5%" soft sectored diskettes 
packaged 1 O to a box. 

Paper 
White or Green Bar 
3300 sheets of 9112 X 11" tractor feed $29.95 
3300 sheets of 141/s X 11" tractorfeed $39.95 
Shipped by truck, freight charges collect. 

Diskette File Box 
$19.95 
Flipsort diskette file box with capacity for fifty 
5%" diskettes. 

Diskette/File Box Combo 
$109.95 
Fifty Shannon Magnetic 5%" diskettes as 
described above packaged in Flipsort diskette 
file box. 

Tandon Disk Drives for TRS-80 Model I 
or Model Ill 
Single drive with cabinet 

and power supply 

Two drives in horizontal cabinet 
and power supply 

Two-drive cabinet only 

$289.00 

$489.00 
$75.00 

Two drive cabinets are designed to fit under 
Epson or Okidata printer or under the monitor 
and above the expansion interface with 
provision for easy access to drive edge card 
connections. No drive extender cables needed. 
Call for complete pricing and compatibility 
information. 

Ribbon Cables 
Model I or Ill printer 
2-drive disk cable 
4-drive disk cable 

Shannon 
Magnetics 
1650 South Laredo Court 
Aurora, Colorado 80017 

To order call toll free: 800/525-8419 

Mastercard and Visa welcome 

$18.95 
$19.95 
$29.95 

v16 

Checks & Money Orders also accepted 
Orders shipped UPS free. 

Colorado residents add 
61/2 per cent sales tax 

Attractive discounts to dealers 



• 
To really feast your~' send for our 00\Vcatalog. 

Great prices are only one 
feature of our new catalog. More 
importantly, we think you'll find it 
to be a well-written, well-organ
ized reference tool. 

When you receive our catalog, 
you get with it our committment 
to help you keep it up to date. 

Unlike most catalogs that are 
obsolete the moment they're 
printed, ours is designed to ac
commodate all the rapid-fire 
changes in micro-computer hard
ware and software. Its loose-leaf. 
binder format makes it a snap to 
add the new pages we'll send 
out on a regular basis. 

Our new catalog was develop
ed on exactly the same principles 
as our business - to offer you 
the lowest possible prices com
bined with the highest quality of 
service. 

PRINTERS 
ANAOEX DP 9500 
ANAOEX DP 9501 
C·ITOH 25 CPS PARALLEL 
C·ITOH 25 CPS SERIAL 
C·ITOH 45 CPS PARALLEL 
C·ITOH 40 CPS SERIAL 
EPSON MX·BO 
EPSON MX·BO FIT 
EPSON MX · 100 GRAPHIC 
EPSON GRAFTRAX 
IOS·445G PAPER TIGER 
IOS·460G PAPER TIGER 
IDS·560G PAPER TIGER 
MALIBU 200 DUAL MODE 
NEC SPINWRITER 3510 S RO 
NEC SPINWRITER 3530 P RO 
NEC SPINWRITER 7710 S RO 
NEC SPINWRITER 7730 P RO 
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1295.00 
1295 00 
1440 00 
1495 00 
1770 00 
IB70 00 

$CALL 
$CALL 
$CALL 
90 00 

779 00 
945 00 

1195 00 
2695 00 
2095 00 
2095 00 
2595.00 
2595 00 

NEC SPINWRITER 3500 SELLUM 
OKIOATA MICROLINE 80 
OKI DATA MICROLINE B2A 
OKIOATA MICROLINE B3A 
OKIOATA MICROLINE B4 

16K RAM SPECIAL . 

2295 00 
3B9.00 
549.00 
799 00 

1199 00 

.. 13.95 
Sel ol B NEC 4116 ns wllh lnslruc11ons Guaranteed one lull year 

MODEL I, 111 SOFTWARE 
LAZY WRITER MOO I 169 00 
LAZY WRITER MOO 111 t69 00 
MICROPROOF SPELLING CHECK B4 9o 
PROSOFT NEWSCRIPT MOO I. 111 99 00 
PROSOFT MAILING LABELS MOO I. 111 29 95 
PROSOFT NEWSCRIPT/LABELS MOO I. Ill 115 00 
SPECIAL DELIVERY MOD I. 111 t 19 00 
x-TRA SPECIAL DELIVERY MOO I. 111 179 00 
TRAKCESS MOO 1 24.95 
OMNITERM SMART TERMINAL MOO 1, Ill B9 95 
MAXI-MANAGER MOO 1.1:1 B9.95 
OOS PLUS 3 4 MO~ I B9 00 
OOS PLUS 3 4 MOO 111 B9.00 
DOS PLUS 4.0 MOO I 129.00 
OOS PLUS 4 0 MOO Ill 129.00 
LOOS 5 1 MOD I, 111 159.00 
MICROSOFT EDITOR ASSEMBLER + MOO I 24.95 
MICROSOFT FORTRAN MOO I 165 00 

DISKETTES 
ALPHA DISKS . '' ' .... '' '. 21.95 
Single sided cert1f1ed Double Density 40 Tracks. with 
Hub·R1ng Box of 10 Guaranteed one full year 

VERBATIM 
MD 525·01. 10. t6 
MD 550·01. 10. 16 
MD 557-01. 10. 16 
FD 32 or 34·9000 
FD 32 or 34·8000 
FO 34-4001 

DYSAN 
5y,. SS/00. BOX OF 10 

DISKETTE STORAGE 

26.50 
44 .50 
54.95 
36.00 
45 60 
4B 60 

45 00 

5't. .• PLASTIC LIBRARY CASE 2.50 
8 .. PLASTIC LIBRARY CASE 3.50 
PLASTIC STORAGE BINDER WITH INSERTS 9.95 
PROTECTOR 5 '!. . ' 23 95 
PROTECTOR 8.. 29.95 

TRS·80 MOD I HARDWARE 
PE RC OM DATA SE PARA TOR 27 .00 

PERCOM DOUBLER 11 
TANDON BO TRACK DISK DRIVE 
TANDON 40 TRACK DISK DRIVE 
LNW DOUBLER WITH DOSPLUS 3.4 
LNW DOUBLER 5/B WITH DOS PLUS 

ISOLATORS 
IS0· 1 3·SOCKET 
IS0·2 6·SOCKET 

MODEMS 
NOVATION CAT ACOUSTIC 
NOVATION O·CAT DIRECT CONNECT 
NOVATION AUTO·CAT AUTO ANSWER 
UOS 103 LP DIRECT CONNECT 
UOS 103 JLP AUTO ANSWER 
DC ~AYES STACK Smart Modem 
LEXICON LX· 11 

159 00 
429 00 
2B9.00 
t59 ~o 
209 00 

53 95 
53 95 

145.00 
165.00 
219.00 
175.00 
209.00 
249.00 
109.00 

CP/M® SOFTWARE FOR MOD II 
MICROSOFT 
MICROSOFT BASIC·BO 
MICROSOFT BASIC COMPILER 
MICROSOFT FORTRAN-BO 
COBOL BO 

MICRO PRO 
WOROSTAR 
MAILMERGE (REQUIRES WORDSTAR) 
SPELLSTAR (REQUIRES WOROSTAR) 
SUPERSORT 
DAT AST AR 
CAL CST AR 

OTHER CP/M® SOFTWARE 
SPELLGUARO 
SUPERCALC 
COMMX TERMINAL SOFTWARE 
dBASE 11 
P & T CPi M• MOO 11 TRS·BO 
C BASIC 2 
PASCAL Z 
PASCAL MT+ 
PASCAL/M 
SYSTEMS PlUS -

Gil. AIR. A/P. P/R 
CONDOR I 
CONDOR II 

299 00 
319.00 
369 oo· 
599 00 

310.00 
110.00 
199.00 
195.00 
245.00 
239 00 

239.00 
229.00 
B2.00 

599.00 
175.00 
115.00 

.J.49.00 
' .439 .00 

205.00 

1799.00 
' 579.00 

' .849.00 

FAN FOLD PAPER (Prtcee F.o.a. s.P.) 
9V. x 11 181b WHITE 3.000 ct . 
147/8x1118tbWHITE3.000ct . 

29.00 
. .39.00 



SUPPLIES 
AVERY TABULABLES 
1.000 3'1t • 15116 
3.000 3'1t • 15116 
5,000 3'1t • 15116 

CORVUS 
TRS-80 MOD I, 11, Ill 
Con1roller. ~IP S., Operating System. A& T 

. 8.49 
14.95 
19.95 

5 MEGABYTES 3245.00 
10 MEGABYTES 4645.00 
20 MEGABYTES 5545.00 
MIRROR BACK·UP 725.00 

SPECIALS 
SPECIAL NO. 1 
TRS·80 DISK AND OTHER MYSTERIES. BOX OF VERBATIM 
04SKS. PlASTIC LIBRARY CASE 44 50 

SPECIAL NO. 3 
NEWOOSl 80 2 .0. BOX OF VERBA Tl M DISKS. PUST IC LIBRARY 
CASE 149.00 

SPECIAL NO. 4 
MICROSOFT BASIC COMPILER. BOX Of VERBATIM 04SKS, 
PLASTIC LIBRARY CASE 179 00 

SPECIAL NO. 5 
MICROSOFT BASIC DECODED ANO OTHER MYSTERIES. BOX OF 
VERBATIM DISKS, PLASTIC LIBRARY CASE 49.95 

DOUBLE DENSITY SPECIAL 
PERCDM OOUBLER II , NEWOOSIBO. BOX OF VERBATIM DISKS, 
PLASTIC LIBRARY CASE . 279.00 

COMMUNICATION SPECIAL MOD I & Ill 
NOVATION MODEM. OMNITERM TERMINAL SOFTWARE. 
ACOUSTIC SPECIAL (CAT) 219.00 
04RECT CONNECT SPECIAL (!HAT) 239.00 
SERIAL CABLE 25.00 

DISK LIBRARY SPECIAL 
RACET OtSKCAT CATALOGING PROGRAM , FLIP SORT (50 DISK 
CAPACITY). 50 STICK·ON 04SK LABELS 59.95 

TWO NEW 'OTHER MYSTERIES' 
BOOKS 
THE CUSTOM TRS·BO . 
MICROSOFT BASIC FASTER ANO BmER 

TRS-80 GAMES 

24 95 
24 95 

All games are disk versions cassette ve<sions may nol be 
available 
TEMPLE OF APSHAI 
HELLFIRE WARRIOR 
STAR WARRIOR 
RESCUE AT RIGEL 
CRUSH. CRUMBLE & CHOMP 
INVADERS FROM SPACE 
PINBALL 
STAR TREK 3.5 
MISSILE ATIACK 
STAR FIGHTER 
Z.CHESS Ill 
ADVENTURE NO 1, 2. & 3 
ADVENTURE NO. 4, 5. & 6 
ADVENTURE NO 7. 8. & 9 
DUEL·N·OROIOS 
STARFLEET ORION 
INVASION ORION 
OLYMPIC DECATHLON 
MONTY PU VS MONOPOLY 
SARGON II 
BLACKJACK MASTER 
ROBOTATIACK 
GALAXY INVASION 
SUPER NOVA 
TUESDAY MORNING QUARTERBACK 
LUNAR LANDER 
THE MEAN CHECKER MACHINE 
GAMMON CHALLENGER 
SPACE ROCKS 
PIGSKIN 
ZOSSED IN SPACE 
ARCADE·80 
COMBAT 
SPACE INTRUDERS 
SILVER FLASH 
MORTON'S FORK . 
PllOJECT OMEGA. 

CPI M '11 regls1wld tradernatlt ol [)gltal Alsuth . 

.-Site List of Adverr1sers on page 338 

34 95 
34.95 
34.95 
24.95 
24.95 
17.95 

. 17.95 
17.95 
18.95 
24.95 
24.95 
34.95 
34 .95 
34.95 
17.95 
21.95 
21.95 

. .. 24.95 
.. 31.95 
. 31.95 
.. 27.95 

17.95 
17.95 
17.95 
26.95 
18.95 
21 .95 
18.95 
18.95 
17.95 
18.95 

.. 21.95 
.. . 18.95 

. 17.95 
17.95 
26.95 
21 .95 

Alpha Byte is proud to feature the finest 
business software available for the TRS8> 
from Occupational Computing Co., Inc. 
OCC AIR WITH BILLING AND 
INVENTORY CONTROL 
One step posting prints an invoice, 
reduces inventory, posts to customer 
ledger and accumulates sales analysis. 
Can be set up as Open Item or Balance 
Forwaro system. 
Model 1,111 ..... . . .. ..... . ...... 750.00 
Model II . . .. .. .. . ..... . . ...... 1495.00 

OCC PAYROLL 
Includes: Multiple Pay Frequencies, 
Salary or Hourly, Automatic Deductions 
(Federal, State, FICA, Disability In· 
surance), Commissions, Bonuses, Tips, 
Complete Journal, Check Writer, Check 
Register, Quarterly 941A and Yearly W-2 
Reports. 
Model 1,111 ... . ....... . . . ... . .. . 350.00 
Model 11. ... . . . .. . ..... .. . .. . . 495.00 

OCC UNION REPORTING 
Features: Interfaces with OCC Payroll 
(Data entry is from employee time card), 
Flexible Local Set-up (Union Codes and 
Classifications), Computation and repor
ting of Various Funds (Vacations, Dues, 
Pensions, Health & Welfare, Industry, 
Training , Promotion , Contract Ad· 
ministration). 
Model II ... . . ..... .. . . . .. . . .. . 495.00 

OCC ORDER ENTRY 
Features: Allows On-Line Entry and 
Maintenance of Customer Orders. Sup· 
ports Credit Memos, Standard & Non. 
Standard Discounts and Total Back· 
Order Control. Automatically Interfaces 
to OCC AIR, Bill ing and Inventory Con
trol. 
Model II . . . . . . .. . ... . . ........ 995.00 

OCC MANUFACTURING 
INVENTORY CONTROL 
Features: Bill of Material 'Explosion' 
maintains Inventories In up to 10 lave.ls 
of sub-assemblies and/or components. 
Allocates and relieves raw materlals 
based on input of prOductlon schedules 
and completions thru the blll of 
Materials Explosior. Update and Prints 
Biii of Materials Cost Report. All or 
selected ranges of assemblies are 'Ex
ploded' Into the lowest level com
ponents; quantities and unit prices are 
extended for each component to give a 
unit cost for the entire assembly. Prints 
Inventory Exception Report and Sug· 
gested Purchase Orders. Automatically 
interfaces to OCC AIR , Billing and In
ventory Control and OCC Order Entry 
Systems. 
Model II .. . .... ..... . . . . ..... . 995.00 

All OCC Software is supplied with user 
oriented manuals that include easy user 
installation Instructions. OCC Software 
is written In Radio Shack Basic and runs 
under TRSDOS. OCC Software uses 
Keyed Sequential Access Method 
(KSAM) File structure, Binary searches 
and fast Machine Language Sorts to In
sure the fastest possible execution. 
OCC's Exceptional Screen Control For
mat makes data entry as easy as fllllng 
out a form. Related OCC Software 
packages Interface to form complete 
MENU DRIVEN Accounting systems. 

If you have a serious business applica
tion then you should consider OCC Soft
ware. Call for a complete description of 
any of OCC's Business Packages. 

We guarantee everything for 30 dars. If 
anything Is wrong, return the item and we 'I make 
it right. And, of course, we 'll pay the shipping 
charges . 

We accept Visa and Master Card on all brders; 
COO orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs. delivered In con· 
tlnental U.S. Call for shipping charges over 50 
lbs. Foreign, FPO and APO orders, add 15% for 
shipping . californlana add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 

31245 LABAYAOllYE, "'
11 

WESTLAKE YIUAGE1 CA 91382 

(2°'i3)706~mtm call: 
To use our 24-hour modem order line, call: (213) 883-8976. 
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f0A1D 
Enhanced 
Word Processor 

I recently programmed my TRS-80, 
Level II, 48K machine for the Basic 
Word Processor described In your May 
1980 Issue. 

Can text entry be speeded up by 
replacing the INKEY$ function with 
some other statements? 

The program's cassette function is 
of limited value; has anyone modified 
his program for disk storage? 

I would like to be able to expand this 
program into generating enhanced 
bold, underlined and headlined (whose 
size is software programmable} text. 
Does anyone have such program 
mods? 

I notice the program will not justify 
text that has been previously justified 
and then edited or compiled. It appears 
to have some other defects and limita
tions. I am interested in all improve
ments of it made by your readers. 

CC Chips 

John J. Williams 
P.O. Drawer 537 

2011 Cresent Drive 
Alamogordo, NM 88310 

Cheers for Dennis Kltsz and for his 
excellent article on upgrading the 
TRS-80 Color Computer (80 Appli· 
ca tions, November 1981)! The memory 
expansion, 16K to 32K, is a straight
forward project and a bargain at $17.50 
plus a little time. 

The Lowerklt character generator is 
a gem, especially the improved version 
now offered by MSB. Both lower and 
uppercase letters are sharp and well 
shaped. The hidden (POKE} game char
acters are a real bonus. 

Mr. Kltsz' solution for double speed 
operation (POKE 65495,1) was very 
timely. Many TRS-80s have MC6821s 
which hang up at 1.8 MHz. When you 
use software that POKEs the double 
speed register, your computer must 
have chips such as the 68-A-21 s that 
can operate at 1.8 MHz. I could locate 
only 68·B·21s (2 MHz) at $26 per pair. 
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This is expensive since the 6821s are 
only $5 per pair. Are the As less expen
sive and If so, where are they 
available? 

Now that more hardware and soft· 
ware specialists are working with the 
Color Computer they should develop a 
modification that permits SET graph
ics to produce 128 by 48 resolution. 
This would be a boon to lazy hobbyists 
who want to use Model I programs on 
the Color Computer with little modifi· 
cation. 

Programming 
with Students 

K. Gilleo 
Box 409 RR5 

Sparta, WI 54656 

We own a TRS-80 Model Ill with 
TRSDOS 1.3 and are Interested In cor
responding with others who are In· 
terested In programming with junior 
high students. 

We have experience teaching at the 
elementary level, and have taken 
programming courses at the local jun
ior college. We have done some work 
teaching children how to program, and 
hope to do more of it. 

We are also writing educational pro
grams (for schools) and entertainment
educational programs (for home use). 
As of yet we have nothing perfected to 
the point of selling-we are trying 
them out with students-but we hope 
to market them soon. 

Marjorie Crabbe 
Crabbe Associates 

212 W. Graham Avenue 
Lombard, IL 60148 

HPLC-pumps Aid 

This is a response to the letter on 
HPLC·pumps submitted by Kasper 
Kirschner in the December 1981 issue. 

For the past 14 months I have been 
involved In the automation of routine 
analysis In a laboratory. Since I had a 
TRS-80 I investigated ways of lnterfac· 
ing it to HPLC Instruments. The Labo· 

ratory Data Control constametrics 
pump which has the provision for out· 
side control through a 5 V signal input 
is easiest to interface with the TRS-80. 
All this needs is a digital to analog con· 
verter with a 5 V output (such as found 
from OSI). This allows for 255 steps of 
flow control of about 0.04ml each. A 
feedback from the pump output 
through an analog to digital converter 
can provide accurate flow control. 

Other pumps such as the Beckman 
101 a and Micromurldcs have similar in
terfacing. The Waters Associates 
6000A pump presents a bigger invest· 
ment. Input through the gradient con
tro l plug requires a pulse to be 
generated for motor control. An alter· 
native to inputting through the gra· 
dient control is to substitute the 
manual controls, which Is a resistance 
network, with a resistance network on 
relays controlled by the computer. This 
is not approved by the manufacturer 
and should be considered only if ab
solutely necessary. 

I would be interested to find out if 
anyone has actually done this since 
after the final evaluation the company 
went to a Hewlett Packard computer 
and I never got the chance to try any of 
this directly with a microcomputer. 

James W. Murphy 
Technician Ill 

Norwich-Eaton Pharmaceuticals 
Analytical Services Section 

Norwich, NY 13815 

Textbooks 

I am serving time In Graterford 
Prison, PA. There is no real educa
t ional program here, and, at 12 cents 
per hour, my working 120 hours per 
month does not cover necessities like 
soap, toothpaste, and so on. If I had 
other sources of income, I could pur
chase material to educate myself. As it 
stands, I am trying to obtain textbooks 
and other necessary literature toward 
a computer science education without 
money. I know I have the ability and 
will apply myself. Do you have any text
books o r related material to help me? 
Could you please refer me to others 
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who might be willing to help? I have 
plenty of time I would rather spend 
educating myself than brooding. 

I wlll be happy to answer any ques· 
tlons and provide whatever informa· 
tion requested. I am also looking for 
pen pals. My interests are varied and 
wide ranging. 

Thank you in advance. 

Art McDowell F-5922 
P.O. Box 244 

Graterford, PA 19426 

Break Address Found 

Just after mailing my letter concern· 
ing returning to Basic on the Model II 
(80 Aid, January 1982), I decided to fish 
around In the interpreter myself. To my 
surprise, It took only a few minutes to 
locate the break address I needed 
(6069H). 

Program Listing 1 replaces the one 
accompanying my previous letter. 
Under TRSDOS 2.0 (and 2.0a), execu· 
tion returns the user to Basic with the 
Break function fully operable. 

Gerald Lippey 
The Lippey Company 

210 South Bundy Drive 
Los Angeles, CA 90049 

MX-80 Printer Club? 

I have heard that there is an Epson 
MX-80 printer club. I have been unable 
to locate it and would appreciate any 
information about it. 

Ron Goodman 
12702 Emelita Street 

North Hollywood, CA 91607 

LO HL,O 
LO A,3 

Profile Zaps 

I use NEWDOS 80 with my Model Ill 
disk system. With a little trouble, I have 
been able to convert most programs, 
including Scrlpslt and VisiCalc, to run 
underNEWDOS. Recently, I purchased 
Radio Shack's Profile. When I execute 
it under NEWDOS, I get an " Error 8," 
"Device Not Available," as it begins ini· 
tialization. Do any NEWDOS users 
know of a zap to Profile to solve this 
problem? 

John J. Roth 
1125 Park Avenue 

New York, NY 10028 

Okidata 82A 

Every time I see a software program 
for a printer In your advertisements or 
as an article in your magazine It seems 
as though the topic is the Epson 
MX-80. I own an Okldata 82A, which for 
the same price (if you shop right) is 
more for your money. I went back 
through quite a few issues and cannot 
find anything, on anything else but the 
MX-80. Has anyone written a program 
for the Okidata 82A or does anyone 
know of a company that offers one for 
the Model Ill? 

Doug Kaherl 
38344 Wooster 

Mt. Clemens, Ml 48043 

Copying Tapes 

Would any of your readers know of 
any service bureaus that will copy 1600 
BPI tape to eight-inch disks for eventu
al processing on a Model II? 

RST 8 Removes previous break address 
LO HL,6069H 
LO A,3 
RST 8 Sets new break address 
JP 2800H Branch to Basic 

Program Listing 1 

We have all our Cobol software writ· 
ten for other systems on tape and 
would like to avoid re-keypunching for 
our Model II. 

Jim Williams 
P.O. Box 87 

East Brunswick, NJ 08816 

Micros in Library 
Media Centers 

We are interested in gathering in· 
formation on the use of mlcrocom· 
puters in a secondary school library 
media center, specifically In the areas 
of media equipment inventory; card 
cataloging; acquisitions records; over· 
due and circulation records; biblio· 
graphic Information retrieval; and budg· 
etting. 

Thank you In advance for any mater!· 
als you might be able to send us. 

Judith L. Dzedzy 
Media Specialist 

Councll Rock School District 
Council Rock High School 

62 Swamp Road 
Newtown, Bucks Co., PA 18940 

Software Trade 

I've written some Level II programs 
for the Model I that I would be willing to 
exchange with other readers. For my 
list please send a stamp and your list. 

Anyone out In TRS-80 land who is In· 
to pen-pals please write too! 

Write Me 

William Pickell 
319 Greenland Drive 
Lancaster, PA 17602 

I live in a remote area of Michigan 
and own a TRS.80 Model II. I would like 
to correspond with other TRS-80 Model 
II owners. 

James R. Young 
P.O. Box336 

Ludington, Ml 49431 
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Chess Tutor Fixes 

My thanks to Elio Zambrano of 
Tucson, AZ for finding a serious error 
in my Chess Tutor program (80 Micro
computing, December 1981). When
ever a player fails in three tries to get 
the correct move (If the correct move Is 
a king or queen side castle) a SN error 
occurs In line 890, and the system be
comes fouled up. The program does 
not check for a castle move and 

eatable RAM to the TRS-80 microcom
puter ("ROM Roll-Over," 80 Microcom
put/ng, November 1981). My findings 
are based on the schematic of the 
TRS-80 which is printed In Radio 
Shack' s TRS-80 M icrocomputer 
Technical Reference Handbook. 

The first bug seems to be a refer
ence to pin 4of Z72 which Kelch claims 
is GAS*. His circuit requires a connec
tion to GAS*, however you should make 
this connection to pin 9 of Z72 which is 
GAS* and not to pin 4 which is RAS*. 

at the same t ime. I have a fix for this 
bug in the works which I hope to cover 
later. 

Greg P. Segal/is 
1 Dixon St. 

Port Chester, NY 

No More Bugs 

"Any standard TTL chip 
can withstand a voltage 
on its input up to 5.5V." 

I thank Mr. Segal/is for bringing to 
my attention the wiring errors that oc
curred in the printing of my article 
"ROM Roll-Over." I compared the mag
azine copy to my original and I found 
three errors in pin and chip designa
tions as follows. The pin labeled pin 4, 
Z38 on chip 4 (A 15) should be pin 9, Z38. 
The pin 11, Z35 label on chip 4 should 
be pin 11 of Z38(A14). The designation 
pin 4, Z72 going to chip 2 (CAS) should 
have been labeled pin 9, z72, 

POKEs into system RAM. The follow
ing additional lines will correct this 
problem. 

844 IFCI =44PRINT@CP +(P' 6),"0-0-0";: 
GOSUB990:GOT0920 

848 IFCI = 55PRINT@CP + (P' S).'" 0 - 0 ";: 
GOSUB1050:GOT0920 

Also, while researching this prob
lem, I discovered a few other errors of 
varying seriousness. One was an in
correct display of white king on white 
square; another was an incorrect move 
in the French Defense; and still an
other was possible incorrect process
ing of castling (unrelated to the other 
castling error). The lines shown in Pro
gram Listing 1 should solve all these 
problems and a few more. 

In any case, I apologize to ail those 
who were inconvenien·ced by these er
rors, and I hope you get many hours of 
enjoyment from the program and learn 
a lot too. 

Robert J. Dowd 
326 Porter Drive 

Lynn Haven, FL 32444 

ROM Roll-Over Bugs 

There are several bugs in Geary 
Ketch's modification to add 16K relo-
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The next bug occurs when you are 
Instructed to insert a jumper from pin 5 
of Z74 to pin 14 ( + 5V) also of Z74. But 
this Jumper also brings pin 8 of Z79 to 
+ 5 volts, and pin 8 Is an output of an OR 
gate. If the OR gate output a low (which 
would occur frequently), a short would 
occur and Z73 would probably be 
damaged. Also, this jumper would 
cause MEM* to go low even If the CPU 
was calling the keyboard or video 
RAM, causing several active outputs 
on the data bus at once. Again, more 
shorts and damaged chips would prob
ably occur. 

The last bug occurs when the RAM 
is switched to the lower addresses 
(OOOOH-3FFFH). The RAM outputs 
become active at these lower ad
dresses; however, so do the ROMs 
since no provision was made to take 
the ROMs out of action. Once again 
there is the problem of multiple active 
outputs tied together on the data bus 

In reference to jumping pin 5 of Z24 
to + 5V I find no problems. Any stan
dard TTL chip can withstand a voltage 
on Its input up to 5.5V as stated in the 
manufacturers' design guide. If 
desired you can use a 2K pullup 
resistor. Likewise, you can tie output 
Z73, pin 8 to 5V without damage to the 
chip because of its internal configura
tion. Instead of jumping pin 5 of Z74 to 
5Vyou may install an open collector in
verter between pin 9 of chf.P. 1 in the 
mod and pin 13 of Z74. t.Xou must 
remove the shunt between pin 12 and 
13 of Z74 and use a p_ullup resistor on 
pins 12 and 13 of z74J 

Finally, Mr. Segal/is is correct in that 
the ROMs are not removed electrically 
from the bus. However, this will not 
cause physical or electrical damage to 
the memory or surrounding circuitry. 
This again is due to the internal circuit
ry of the Read Only Memories. Unlike 
the 4116 static RAMs, the ROMs have a 

340 DATA 159, 143, 145, 155, 143, 191, 181 , 176.179, 177,176, 191 
760 CA= O:IFCl<>44THEN790 
790 IFYMS<>"O - O"ORCl<>55GOSUB1110:GOT0830 
1130 FORll = 256T0960STEP64:PRINT@ll,STRING$(16,32);:NEXT 
1190 IFCI = 66THENC1$ = " DRAWN" 
1420 DATA7,5,4,5,5,0, 1,3,7,3,5,2,7,3,2,3,3,0 ,3,2,8,3,6,2 

Program Listing 1 



WHY IS THE ALPHA JOYSTICK 
SUCH A SUCCESS ? 
Because of games like these. 

THE LATEST BLAST 
FROM BIG FIVE ... 

ALL GAMES : 
16K Lovo12. Mod 1 + Mod 3 Cassone: $15.95 
32k Level 2. Mod 1 + Mod 3 Diskene: $19.95 
10% discount for 2 games, t5% for 3 or more 
Games may be played with or without Joystick. 

=rn . 
SCARFMAN 

As1ero1os floal ominously around tne 
screen. You mus1 desuoy tne as1ero1ds 
Delore 1ney oeslroy you• (81g as1ero1ds 
oreak 1n10 hllle ones.) Your snip won 
respond 10 1nrus1. ro1a1e. nyperspace 
and hre Walen oul lor 1na1 saucer w11n 
lhe laser! As reviewed 1n May t98t Byle 
Magazine 

LUNAR LANDER 
As a vast panorama moonscape scrolls 
by. select one ol many landing s1gn1s 
lne more pe,.lous lhe spol. 1ne more 
points scoreo - 11 you can land salely 
You con1ro1 LEM main engines ano side 
1n1uste1s Aoso1u1e1y tne oest use 01 
TRS·BO graphics we nave ever seen• 
From Aovcnture 1n1erna1ional. With 
souncs 

ATTACK FORC( 
AS your ship appears on tne bOllom ot 
lhe maze. e1gnt ahen snips appear on the 
top. all lravehng doreclly al you! You 
move toward them ano lore m1ss11es. But 
tne more ahens you destroy. lhe laster 
tne remaining ones oecome. II you get 
too good you must endure tne " flag· 
snip" .. W11n sound enocts! 

DEFENSE 
COMMAND • Big Five has done ii again! Now lhe most popular 
arcade game of all time has a fascinating new twist. 
The Invaders are back! You are alone. valiantly 
defending the all imporlant nuclear fuel cannister 
stockpile from a convoy of lhieving aliens who 
repeatedly break off and atlack in precision forma
tions. An alien passes your guard. swiftly snatching 
up a cannister and flying straighl olf. Quick! you 
have one lasl chance to blast him out of lhe sky. 
Great action and sound! 

SCARF MAN 
THE LATEST ARCADE CRAZE now runs on your 
TRS-80. 
It's eat or be eaten. You conlrol Scarf man around 
the maze. gobbing up everylhing in your path. You 
attempt IQ eat it all before the monsters devour you. 
Difficulty increases as game progresses. Excellent 
high speed machine language action game. From 
The Cornsoft Group. With sound. 
CAUTION: Played with the Alpha Joystick. Scarf man 
may become addictive. 

Your ship comes out ol hyperspace 
under a convoy ol ahens. You destroy 
every one Bui anothet set appears 
lnese seem more 1ntell1gent. You 
ehm1nate tnem. too. Your luel supply is 
d1minrshing. You must destroy two more. 
sets belore you can dock. The space 
station is now on your scanner .. W1tn 

As you look down on your view. 
astronauts cry out lor rescue You must 
maneuver tnrougn tne astero1os & 
meteors. (Can you get oack to the space 
stahon'l Fue lasers 10 desuoy 1ne 
astero1os. but watcn out. tnere could oe 
an alien FLAGSHIP lurking. Includes 
souno ellects! 

sound! 

THE ALPHA JOYSTICK: 
REAL ARCADE ACTION 

OILY 
$39.95 MODEL Ill 

JOYSTICK 
C Features the famous ATARI JOYSTICK 
CWorks with any Level II or disk system 
C P!ugs directly into KB or Ell (nexl to printer port) 
CCompatible with any other TRS-80 accessories 
r:JSaves your keyboard 
C Fun to experiment in BASIC. Simply use A= INP(O) 
to read the joystick 

CFully assembled. ready to plug in and use. 

Price includes Atari Joystick + Alpha Interface + 
instructions + demo program. The Alpha Joystick 
is backed by an unconditional money back 
guarantee. If you are not delighted with it, return it 
within 14 days for a prompt and courteous refund . 

(MODEL I ) 

~ALPHA Products 

ONLY 

$49.95 

Toll Free 
Order Line 

800·221·0916 
Houra: 9AM-5PM, E.S.T. 

For Info Call (212) 298- 5918 

AIJO S2 00 Pl R OROER I OR SlllPPING ANO ltANlll ING 
\'I f Af.f.EPI VISA MASl FRCltARGf CltECK!> MU 
C 0 0 AOO S3 00 EXTRA 
QUANTITY OISC0UN1 $ AVAILAULl 
NY RESllllN I S AO() SALES li\X 
OVERSEAS ORDERS ADO t 0% 
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series FET output configuration which 
presents a high output impedance and 
a low fan out capability. This is charac
teristic of FET type logic. The output 
data presented by the 4116's will domi· 
nate when the two memory types are 
hardwired together. Since the voltage 
drops across the ROMs, FET output 
never exceeds its rating, no damage 
occurs. 

Geary Kelch 
23 Mapledale Ave. 

Glen Burnie, MD 21061 

Help for the 
Home Buyer's Helper 

Line 730 of Mr. Clarence Stinson's 
program " The Home Buyer's Helper" 
(80 Microcomputing, May 1981) con
tains an error. It reads: 

730 RESTORE: J = I : K = J - 8 + Z 

This defeats the program's ability to in
terpolate when faced with a fractional 
percentage input. Line 730 should read 
as follows: 

730 RESTORE : J = INT(I) : K = J - 8 + Z 

Max Barnett 
303 Washington 

Columbus, TX 78934 

Bells and Whistles 

I enjoyed Thomas Quindry's first ar
ticle of Sargon modifications and was 
overjoyed to see a second article (80 
Microcomputing, December 1981) with 
even more "bells and whistles." 

I have found one minor and one ma
jor program bug. On line 5400 the RET 
instruction is missing. In the training 
mode the program sometimes incor
rectly records a castle. I am not sure if 
this is a problem with my transcription 
or a true program bug. 

Thomas G. Lareau 
R.R. Aux 4 Box 127-A 

Edgar, WI 54426 

26 • 80 Microcomputing, April 1982 

Castling 

The problem Mr. Lareau experienced 
occurs when you use the Manual Play 
mode of my Sargon Saver program, 
MODllB, (80 Microcomputing , 
December 1981). The way I see it, the 
incorrect saving of the castling move 
notation occurs for the player opposite 
the one in which the manual play mode 
is invoked. It shows up when you im
plement the training or the list moves 
modes. Sargon's own logic formats 
the move designation before my modi-

"The problem occurs 
when you use the 

Manual Play mode." 

fication places it into buffer memory. I 
do not know why Sargon logic changes 
only this move designation but I can of
fer a correction. Add or change the 
following lines shown below: 

1560 ORG 462BH 
1561 CORREC XOR BOH 
1562 LD (HL),A 
1563 JP 6FECH 
4160 MAN LD HL,CORREC 

You should a/so make the changes 
shown below. (You do not have to 
make these changes if you have an up· 
percase only Model I. See my article for 
details.) 

4460 BACK2A JR BACK2 
4645 RES6,A 
4770 JR BACK2A 
5400 RET 

Also add a COPYRIGHT (CJ, 1981 by 
Thomas L. Quindry. This is not to deter 
readers from keying in the program but 
to preclude anyone from capitalizing 
financially on my time and effort. (I 
have plans for more changes.) 

In my own version of MODllB, I have 
made further modifications to provide 
a program which will run on both the 

Model Ill and Model I computers from 
Radio Shack. (Sargon II by itself would 
not run properly on the Model Ill. With 
my newer version of MODllB, it will.) 

I have received many inquiries about 
how to get a copy of the tape I offered 
in my article. I will provide a quality 
cassette tape with the System pro· 
gram of MODllB (newer version unless 
the corrected magazine version is 
specifically requested) tor $4.50. The 
operating instructions are the same for 
both versions and appear in the article. 

Finally, many have asked about put
ting the entire program (including mod
ifications) on disk. I have developed a 
procedure that allows you to save 
Sargon II and my modifications to disk. 
You can a/so add my modification to 
the disk version of Sargon II and save it 
to a new disk. 110 is still by cassette for 
saving the moves but I have developed 
a procedure for saving part to disk 
manually. These procedures are far 
too long for Debug, but I will send you a 
fact sheet for $1. If you a/so want a 
cassette with a short program to aid in 
this transfer, I will provide it for $4.50 
(including the fact sheet). With my 
newer MODllB, you can also make a 
Model Ill disk. 

Thomas L. Qulndry 
6237 Windward Drive 

Burke, VA 22015 

Tenant Tracker Fix 

My Tenant Tracker program (80 
Microcomputing, December 1981) has 
a small error. If only one record exists 
for a rental address, the Sorting-Print 
option will print a report with zeroes 
the first time you run the sort. 

You can solve this problem by hav
ing more than one record per rental ad· 
dress or by adding this line to the pro
gram: 572 IF J1 = 1 RETURN. 

I have also received several inquiries 
about the availability of a disk version 
of this program. Anyone interested in 
such a version, please drop me a note. 

George Kwascha 
8007 Mahogany Drive 

Charlotte, NC 28212 



'2 Printers . 
PRINTSWITCH 

Have 2 p11nlers on line al all limes and selecl prinler l or 
2 by means of a conven1enlly lor..a1ed sw11ch. End lhe problem 
of conslanlly plugging and unplugging p11n1e1 cables PRINT· 
SWITCH 1s a compacl moctule lhal plugs onto 1he pareliet prinier 
pon of your TRS·BO and provides an edge connec10t 101 each 
of your 1wo p11n1ers II works w1lh any lwo 1ypes of p11nters: 
dot mauuc. daisy wheel. ploners. TRS·BO convened selecirics. 
e1c. AssemDled. 1es1ed. ready 10 use with connec1or and m· 
s1ruc11ons For MOdel I or 111 (please spec1ly). ONL V • S59.00 

ANALOG·80· A WORLD OF NEW APPLICATIONS POSSIBLE. 
8 OIGllAL /.\Ull1MEIERS PLUGGED INIO YOUR IRS·80"' 
Measure lemoerah.ue Vo'lage Cuuen1 l19nr Pressure e1c 
Very easy 10 use ror e)(atnoie lel s reao 1nou1 cnartnet • .1 1a 
OUI 0 J Se1ec1s 1npu1 • 4 ano also SltttlS int con ... ers•on 10 
A l"lPlO) Pu1s 1ne resuir 1n vanao•e A Vo11a1 

S:>et1hcat1ons 1nou1 range O·SV to 0·500V Eacn cnanntt 
can be se1 10 a 0111eren1 sca'e 
Resolution 20mV ton SV 1ange1 Accuracy 8 011s 1 5%) Pon 
Ac:Joress 1umoer seiec1ao1e Plugs into Sceyooaro ous or Ell 
1sc1een 01in1er poro Assemo1eo ano 1es1eo 90 cay wauan1y 
Como1e1ew11h oo~er suooly connec1or manual $139 

DISK ORIVE EXTENDER CABLE. FREE YOUR MINI-DRIVES. 
End lhe da1sy·cham mess once and tor all F11s an m1n1· 

d11ves Percom Aerocomp. Shugafl. M1cropo1ts MTI. V1s1a. 
Penec. Siemens BASF Eas110 tnslall 1us1 remove lhe d11ve 
rover. plug 1n lhe EXTENDER CABLE and replace lhe cover 

Now you can change ano move your 011ves w11hou1 dts· 
assemoly Keep lhe cover on and lhe dust oul High re1tab11t1y 
gold pla1ed con1ac1s. compu1er graoe 34 conduc1or caDle 
Tesled and guaranleed 

Ge1 one tor each drive ONLY SB 95 

SUPERIOR QUALITY REPLACEMENT & EXTENSION CABLES 
Highes1 qualily caDle and high force. gold ptaled con1ac1s 

ensure lhe u1mos1 1n conneclton rehab1h1y 
0 KEYBOARD TO EXPANSION INTERFACE S21 
@I DISK DRIVE CABLE FOR I OR 2 DRIVES S32 
C) DISK DRIVE CABLE FOR 3 OR 4 DRIVES S45 
0 DISK DRIVE CABLE EXTENDER . S22 
II' PRINTER CABLE EXTENDER S24. 
Cl) 40 PIN BUS EXTENDER - 211. S22 4 11 $24 
Cusiom cable conllgu1a11ons are also available Call us 

TIMEDATE 80: REAL· TIME CLOCK/ CALENDAR MODULE 
Keeps qua111 accurdte 11111e lor 3 years on 2 1e1>1aceao!e 

AAA oa11e11es 1no1 1nc1u11e111 G"es MO OAT[ VA o~v 01 
WEEK HR Miii SEC ~nd Al.! Pl.I Fe.nures llllHLIGElll 
CAI CtlOAR ano e .. ·en oro ... 1des lot Letlp Ye.u tn1s con1oj1c1 
mooute s1rnpl) plugs 11'\lO 1eaf 01 Ke)·b0d10 Of s1or 01 
£x1Mns1on Interlace tmay oe shppeo inside ( 'h 1nr1uacs 
c,1s\e11e software 101 seu1nq clock ano pa1cn1ng co .in.,. DOS 
11ntlud111y NFWOOS 80 2 Ol Op1ton•I v connl!Clo• .111ows 
101 1ur111er exp.mo;mn ro1 Moocr I full'f asse11101eo ~1110 
1es1ed Comotere w11t1 ms11uc11ons 11110 cassene ONt v 

gr, fl Y ltOR ,1nn 17 00 

INTERFACER·80· tne mos1 pa .... er1uo Sense/ Con1101 mcoule 
•8 tndustoal grade relays smg:e pole aouole inrow1so1a1ec 
con1ac1s 2 Am' 41 • 25 l'ol1s TTL1a1cneo ou1pu1s aie also 
t1Ccess1ote to drne e11;1erna souo stale relays 

. a con~·ement LEDs cons1anll) (hSPldy tfle re:ay st.ue~ 
S·mple OU" CO'T'mancs ttn oas•c1con:rol 1ne 8 rn,s 

. s op11cally·1soa1ec:J 1npu1~ 101 easy C•1ec1 ·n1er1ac•t'lg 10 
c . .:icrnal switches oiotccens keyOdos sensor!lo e:c 
Simple 1~p· c!lmmanas reao 1ne s1a1us 01 tne 8 1nou1s 
Setec1ao1e oori aaa1ess Crean comPdtl enc 1oseo aes1gn 
Assemoled 1es1eo 90 oays waHanry Pnce 1nctuoes oower 
supply cabte connector suoeru user s manual S 1 ~9 

YOU ASKED FOR IT: .. EXPANO A8US .. X1 . X2. XJ ANO X4. 
CONNECT ALL YOUR IRS-SO DEVICES SIMULI ANEOUSL Y 
on ine 40 pm TRS·80 Dus Any dev1.e 1na1 normally Olugs 
into the ktybOard eage connec10I' w111 also olug into lhe 
• EXPAllO>\BUS.. l ne '"X4 is snoNn w11n oro1ec11ve 
covers tinclud'.ed) Tne l RS·SO 1ceyooaro con101ns 1ne Dus 
auvers I 74LS367) tor up 10 20 devices more tnan you w1 I 
ever neeo Using tne Ell. 11 olugs ttlher oe1ween KB ano Ell 
01 10 1ne Screen Printer oort Proles:;1ona1 ouahly g°'o 
plateo con1ac1s Computer grace .io conductor rcooon cab1e 
X2 S29 X3 S44 X• S59 X5 SN 
Cusrom con11aura1tons are also ava1tao!e call us 

GREEN SCREEN 

WARNING 
IBM ano an ttae .. 01gg1es· ait: using green screen mom101s 
Its advan1ages are now w1oely adve111sed We leel 1na1 every 
IRS·BO user shoulo en1oy lhe oene1t1s 11 provides Bui 
WARNING: a11 Green Screens are nol crea1eo eQual Here is 
whal we found 
•Semal are 1us1 a Ila! piece ol s1anda10 coloreo Luc11e Int 
greert lint was not made tor tnis purpose ano is 1uogeo oy 
many 10 De 100 oark Increasing 1ne D11gn1ness con1ro1 will 
resull 1n a tuny d1sp1ay 
•Some are sunply a piece 01 tnin p1as1tc Mm lapeo onto a 
cardooa10 frame lhe color •S sa1tstac1ory Dul 1ne woODly him 
gives 11 a poor appearance 
.One 0011cat tt11er ·· is 1n tac1 plain acryltc snee11n9 
•False claim A few pre1end 10 reouce glare· In lacl 1neir 
11a1 and shiny surlaces (Dolh ltlm ano Lucue 1yoe1 ADO 1neir 
own rellec1tons 101ne screen 
•A few laughs One ao claims 10 ·reouce screen conuast 
Sorry genlleman bul 1rs 1us1 1ne oppos11e One ot 1ne Green 
Screen's ma1or benefltS is 10 increasr inc conuast oe1ween 
me 1e>1 and lhe background 
•OrawDacks Masi are using adnes1ve s111ps 10 1as1en It.tu 
screen 10 ine monuor This me1hoo makes 11 awkwaro 10 
remove tor necessary pe11odrca1 cleaning All le•cep1 ourst 
are Ital L1gn1 pens will no1 work reltaDly Decause 01 1ne Dig 
gap oe1ween 1he screen and 1ne 1uoe 
Many companies have oeen manutac1uring vioeo ltllers 101 
years We are no11he lus1 Isome 1n1nk tney arel. out we nave 
<Jone our nomework ano we 1n1nk we manufacture 1ne oes1 
Green Screen Here is wny 
• II l11s 11gh1 on10 lhe p1c1ure iuoe hkc a skin oecause 111s lhe 
only CURVED screen MOLDED exaclly to 1ne orc1ure 1uoe 
curvature It 1s Cul precisely 10 cover 1ne e)(ooseo area ol the 
01ctu1e 1uoe rne tu is sucn U'lat 1ne static e1ec111c1ty is 
sull1c1ent 10 keep 111n place• We also 1ncluae some 1nv1s1ble 
reusaole 1ape lor a more secure las1en1ng 
• lne tilter ma1e11a11na1 we use is 1us1 rignt no1100 oark nor 
100 ltQhl r ne resul11s 3 really eye pleasing 01splay 
We are so sure 1ha1 you will never lake your G1een screen oll 
lhal we oller an uncond11tona1 money·oack guaranly Uy our 
Green Screen lor 1• days 11 101 any reason you are no1 
dehghteo w11ta u 1eturn 11 Jor a oromot relund 
A 1as1 ·~oro Vie 1h1nk mat t0t0pan1es ltke ours wno are 
selltng mainly oy mail should <11s11neir suee1 aooressot>ave a 
pnooe numoer tlor aues1tons ano 0tders)oaccep1 COOS no1 
every one ltkcs 1c seno checks 10 a PO oo..oller 1ne 
convenience of charging tneir purcnase 10 ma1or cred11 cards 
How come we are lhe only green screen people 001ng •I' 
Droer your ALPHA GREEN SCREEN loday S 12 50 

~ALPHA Product$" 
ADO S2 5~ PER OROER FOR SHIPPING AHO HANDLING 
ALL ORDERS SHIPPED FIRST CLASS MAIL 
we ACCEPT VISA MASI ER CHARGE CHECKS M 0 
COO AOO S2 00 EXTRA . , 
OUANTITY DISCOUNTS AVAILABLE ., 
N Y RESIDENTS AOO SALES TAX -



News From 
KITCHEN TABLE SOFTWARE. INC. 

Things are slowing down at Kitchen 
Table Inc. right now, but as soon as 

the auditors, and FTC, FDA, FCC, and 
FPDE representatives leave, life should be 
back to normal. 

As I am the only reviewer willing to 
discuss KT/ products, I have been asked 
by KTl's founder, S. N. Hollerith, to 
answer a few reader questions. Hollerith 
would prefer to address these queries 
himself, but he is busy this month. How· 
ever, bail has been set low, and he should 
be back on the job within days. 

Dear Kitchen Table: 
My TLS·8E Model I seems to be stuck in 

an endless loop. I can't find the Break key. 
What should I do? Please hurry! 

Jon C., Tundra, SD 

Dear Jon: 
As you have noticed, the TLS-8E Model I 

does not have an on-off switch. However, 

you may accomplish the same effect 
simply by unplugging your ac cord from 
the wall receptacle. There is also a way to 
turn off the computer by POKEing a num· 
ber into memory, but I've lost my issue of 
80 Micro revealing what the proper ad· 
dress is. 

You have correctly noted the absence 
of the Break key. Kitchen Table was afraid 
the machine's Sri Lankan designers 
would take the label literally. 

If you wish to get out of the loop without 
losing your program, you will need to hit 
the Reset key. This key has been much 
misused in the past, and KTI sought to 
discourage accidental resets by ener· 
gizing the key with 110 volts ac. That par· 
ticular plan caused a few unwanted 
deaths in the quality control section of 
Kitchen Table, so the design was aban· 
doned in favor of hiding the Reset key, and 
not documenting its placement. 

I have promised my Kitchen Table 
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sources not to reveal Reset can be in· 
voked by hitting uppercase X. I was told 
this particular key was chosen because 
everyone knows there are no useful words 
beginning with the capital letter X. 

-DOB 

Dear KTI: 
I find it almost impossible to write per· 

son al letters with my Word Whacker soft· 
ware. Can you tell me why? 

Rob P. Xavier, Xenia, OH 
Dear Rob: 

See the above letter. 
-DOB 

Dear Kitchen Table: 
What kind of eraser should I use to 

clean the contacts on the expansion inter· 
face of my TLS·8E Model I? 

Norm Jennings, Kent, OH 
Dear Norm: 

Under no circumstances clean those 
contacts. Every printed circuit card edge 
connector in the TLS·8E Model I is preci· 
sion·coated at the factory with a micro· 
thin layer of oxidation designed to protect 
it from electricity. The procedure you are 
contemplating could result in the un· 
impeded flow of data from the CPU to the 
inter face. Because th e Z·79A mic ro
processor uses the DIE (Data Interrupt 
Enable) instruction to time certain func
tions, the results could be disastrous. 

-DOB 

Dear KTI: 
Can I use si lver solder on the PCB edge 

cards of my TLS-8E Model I? 
Big Spender 

Dear Big: 
The high temperatures needed to melt 

most high silver-content solder alloys will 
probably cause the edge card to bend. 
Your cable connectors then will not seat 
correctly, and electrical contact will be 
poor. This technique is acceptable for 
restoring DIE function if you have inad
vertently removed the oxidation from the 
contacts. 

-DOB 

Dear KTI: 
I plan to operate a small-scale videotext 

service in my neighborhood without the 

by David Busch 

approval and consent of my neighbors. 
Can you tell me the range of the un
shielded RF modulator contained in the 
TLS-8E Model I? 

Anonymous, New York, NY 
Dear Anon: 

In a major metropolitan area like New 
Yo rk, the output of your TLS-8E should be 
visible on any television screen within 
three city blocks. You will have the big
gest audience when your neighbors are 
tuned to Channel 5. Good luck! 

-DOB 

Dear Kitchen Table: 
Why don't I ever see advertisements for 

Kitchen Table products in 80 Micro or 
other magazines? 

Curious, Tustin, CA 

Dear Curious: 
Magazines typically stipulate adver· 

tisers must send in copy for ads three 
months prior to an issue's cover date. So 
far, no Kitchen Table product has re· 
mained on t he market that long. 

The company has developed a work· 
able solut ion to this problem, however. 
Ads are now being written· for products 
that don't exist. Once the copy has been 
sent fo r publication, KTI will commission 
a programmer or designer to actual ly 
develop the product. This allows consider
able freedom to the advertising copy· 
writer, who must also possess some 
rudimentary knowledge of what com· 
puters can and cannot do. 

For example, KTI recently had to kill an 
ad which promised 7500 megabytes of 
disk storage on a hard disk drive meas· 
uring one-half inch in diameter. The writer 
of the ad was either overly optimistic, or 
ignorant of the fact anything more than 
6800 megabytes is impossible in a hard· 
disk drive that size. 

You probably noticed that I, too, was an 
unwitting victim of misinformation in my 
recent review of this product. From now 
on, I pledge to count each byte attributed 
to any hard-disk drive submitted to me 
for review. 

-DOB 

Dear Kitchen Table Inc.: 
My copy of KTI Super Adventure seems 
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TCHEN TABLE SOFTWARE, INC. 

to have disappeared from my disk entirely. 
Can you tell me what happened? 

Flabbergasted, Rochester, NY 
Dear Flab: 

You obviously neglected to use the 
" Save Game" feature when you were done 
playing. That option was meant literally. 
As the disk drive reads KTI Super Adven
ture into memory, it simultaneously 
removes all traces of the program from 
your disk by zeroing the disk sectors. 
When you opt for Save Game at the end of 
a session, the program is restored to 
the disk. 

KTI programmers inserted that clever 
feature as part of the game puzzle. So far, 
not one of 3,000 purchasers have success
fully solved the adventure, judging from 
the irate mail I have received to date. 

-DOB 

Dear Rat: 
I recently tried copying KTI Super Ad

venture at a friend's house. Although 
TRAKCESS seemed to work okay, when I 
got home and booted the disk, my CRT 
displayed the words " Sucker!," and then 
" Disk Error." 

What gives? I thought Kitchen Table en
couraged program piracy! 

Dear Name: 

Name Withheld by Request 
(Has been forwarded 

to appropriate authorities) 

It is true KTI overlooked most program 
stealing in the past, but that was before 
the company came out with Super Adven
ture-the first program the company has 
marketed that was any good. 

As you may know, the game simulates a 
session with a microcomputer gone wild. 
The object is for the operator to regain 
control before the computer destroys all 
available disks, double density boards, 
etc. Super Adventure is very realistic, and 
we have heard several reports of electro
cutions, suicides, and other mishaps by 
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players who got caught up in the spirit. 
The game has become an all-time best 
seller for KTI, outdoing even Dungeons 
and Dungeons. 

As a result, the company has resorted 
to a fiendish protection scheme. 

-DOB 

Dear Rat: 
So what is it? 

Name Withheld by Request 
Dear Name: 

Glad you asked. 
The disk supplied with the game recog

nizes TRAKCESS, Super Utility, and all 
other byte-by-byte copying programs but 
when it senses them it seizes control of 
the computer, overrides the operating sys
tem, and relays Information to your CRT, 
fooling you into thinking the copy pro
gram is working. At the same time, false 
information is written to your disk. 

I have pledged to KTI not to reveal the 
game information is stored on the disk, 
radially-outward from the center. The 
read/write head can detect the program 
only as the stepper motor moves it from 
track to track, because each consecutive 
byte is on a different track. Obviously, this 
read routine requires a special operating 
system located on the disk in Track 2, 
Sector 4 V2. 

There is another copy protection fea
ture important to your friend below. 

-DOB 

Fink: 
Where in the heck is my program? 

Friend of Name Withheld by Request 

Dear Friend: 
KTI Super Adventure self-destructs on 

any attempt to copy it. You may forward 
your original disk, and $19.95 for handling 
to KTI and receive a free backup. As the 
program only costs $14.95 at computer 
stores, I would recommend you simply 
buy a new copy. 

Good luck! 
-DOB• 

Percom Disk Storage 

Quality Percom products are available from 
the following authorized Percom retailers. 
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Percom's DOUBLER Il' tolerates wide variations in media, drives 
GARLAND, TEXAS - May 22, 1981 -
Harold Mauch, president of Percom Data 
Company, announced here today that an im
proved version of the Company's innovative 
OOUBLERa adapter, a double-density plug-in 
module for TRS-80' Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
OOUBLER Ila, so named, pennies even great
er tolerance in variations among media and 
drives than the previous design. 

Like the original OOUBLER, the DOU
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter
face and pennies a user to run ei_ther single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
t imes more fonnatted data - as much as 364 
Kbytes - can be stored on one side of a five
inch diskette than can be stored using a stan
dard Tandy Model I drive system. 

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

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

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. -

According to Mauch, this design is more 
tolerant of differences from diskette co diskette 
and drive co drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 

Mauch said "A DOUBLER II wifl operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop :ilso eliminates 
the need for trimmer adjustments typical of 
analog plrase-lock loop circuits. 

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

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit
and peak-shifting, a reliability-impairing char
acteristic of magnetic data recording. 

The DOUBLER II, which is fu lly software 
compatible with the previous DOUBLER, is 
supplied with DBL DOS'\ a TRSDOS' 
compatible disk operating syst~ 

The OOUBLER II sells for $L~5, in~!.lild
ing che DBLDOS disketttt•"' 'tt t.~.V I 

Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 
GARLAND, TEXAS - The Percom 
SEPARATOR3 does very well for the Radio 
Shack TRS-80' Model I computer what the 
Tandy disk controller does poorly at best: reli
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for
mat verification fa ilures and repeated read 
retries. 

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

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

tion problem was traced by Percom to misap
plication of the internal separator of the 1771 
drive controller IC used in the Meldel I. 

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

Separator circuits that operate at lower 
frequencies - for example, two- or four-

megahertz - were found by Percom to provide 
only marginally improved perfonnance over 
the original Tandy circuit. 

The Percom solution is a simple adapter chat 
plugs into the drive controller of the Expansion 
Interface (El) . 

Not a kit - some vendors supply an un
tested separator kit of resistors, !Cs and other 
paraphernalia that may be installed by mod
ifying the compute r - the Perco m 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con
troller chip socket, and plugging the controller 
chip into a socket on the SEPARAT OR. 

The SEP ARA TOR, which sells for only 
$29. 95, may be purchased from authorized Per
com retailers or ordered directly from the fac
tory. The factory toll-free order number is 
1-800-527 -1222. 
Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day 
warranty. 

The Percom OOUBLER II is available from 
authorized Percom retailers, or may be.ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In
-terface may void the Tandy limited 90-day 
warranty. ,,,.1 

All that glitters is not gold 

OS-SOv'i> Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80* Model I diskettes 
and the new Mode l Ill is about as genuine as a gold
plated lead Krugerrand . 

True. Mode l I TRSDOS* diskettes can be read on 
a Model Ill . But first they must be convened and re
recorded fo r Model Ill operation . 

And you cannot write to a Mode l I TRSOOS* dis
kette. Not with a Model Ill. You cannot add a file . 
Delete a file . Or in any way modify a Model I 
TRSDOS diskette with a Model Ill computer. 

Funhermore. your convened TRSDOS diskettes 
cannot be convened back for Model I operation. 

TRSDOS is a one-way street. And thcre·s no re
treating. A point to consider before switching the 
company·s payroll to your new Model Ill . 

Real software compatibility should a llow the di· 
rect. immedi(l(e interchangeability of Model I and 
Model Ill diskettes. No read-only limitations. no 
conversion/re-recording steps and no chance to be 
left high and dry with Model Ill diskettes that can't 
be run on a Model I. 

What"s the answer? The answer is Percom's OS-
8~ family of TRS-80 disk operating systems. 

OS-80 programs allow direct. immediate inter
changeability of Model I and Model Ill diskettes. 

You can run Model I single-density diskettes on a 
Model Ill : install Percom·s plug-in DOUBLER~ 
adapter in your Model I. and you can run double
density Model Ill diskettes on a Model I. 

There"s no conversion. no re-recording. 
Slip an OS-80 diskette out of your Model I and in

sen it directly in a Model Ill . 
And vice-versa. 
Just have the correct OS-80 disk operating sys· 

tem - OS-80. OS-80D or OS-80/lll - in each com· 
puter. 

Moreover, with OS-80 systems. you can add. de
lete. and update files. You can read and write disket
tes regardless of the system of origin . 

OS-80 is the original Percom TRS-80 DOS for 
BASIC programmers. 

Even OS-80 utilities are written in BASIC. 
OS-80 is the Percom system about which a user 

wrote. in Creative Computi ng magazine. ·· ... the best 
$30.00 you will ever spe nd ... t 

Requiring only seven Kbytes of memory, OS-80 
disk operating systems reside completely in RAM . 
There·s no need to dedicate a drive exclusively for a 
system diskette. 

And. unlike TRSDOS. you can work at the track 
sector level. de fining and controlling data formats -
in BASIC - to create simple or complex data struc
tures that execute more quickly than TRSOOS fi les. 

The Percom OS-80 DOS suppons single-density 
operation of the Model I computer - price is 
$29.95: the OS-80D suppons double-density opera
tion of Model I computers equipped wich a DOUB· 
LER or DOUBLER II: and. OS-80/lll - for the 
Model Ill of course - suppons both single· and 
double-density operation. OS-80D and OS-80/lll 
each sell fo r $49.95. 

PRICES ANDSPECIFICA TIONS SUBJECT TO CHANGE WITHOUT NOTICE. PRICES 00 NOT INCLUDE HANDLING AND SHIPPING. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
OTrodcmark of Percom O.ca Compony, Inc. "TRS-80and TRSOOSarc rrademark.sofTar.dyCorporncion which has norelacioruh1 pro Percom Daca Company. 1C reac lve Compuring Magazine. June. t980, page 26. 
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ith the introduction of the new 
Model 16 and upgrade boards for 

the Model II Tandy has confirmed its com· 
mitment to the small business computer 
market. The new equipment constitutes 
an enormous advance in processing po
tential. In effect Tandy is marketing a 
minicomputer disguised as a desk-top 
micro. For a business user the impact of 
the new equipment could be dramatic. 
Software packages such as the Tandy 
three-disk Cobol systems will run much 
faster. More importantly, users can add 
more work stations for data entry and 
retrieval purposes. 

The use of multiple work stations is de
sirable In many accounting applications, 
especially accounts receivable. Because 
up-to-date receivable files are important 
for credit approval purposes a company 
should post collections as quickly as 
possible. Multiple work stations speed up 
the process by allowing several clerks to 
enter data at the same time. If several 
users can share the data base for data en
try purposes, they can also share it for in
quiry purposes. Until Tandy announced 
the Model 16 this feature was unavailable 
to TRS-80 microcomputer users. 

Order Entry Systems 

Tandy's new Order Entry System 
(#26-4607) will also benefit from a multi 
work station. Like accounts receivable 
data, companies usually receive their or
ders in bulk and they snould enter them as 
quickly as possible. The open and closed 
order entry files are also subject to inquiry 
for customer service purposes. 

This new system is the front end for the 
Accounts Receivable system (#26-4604) 
reviewed in my July 1981 column. Unlike 
the previous three-disk systems, Order En
try can not stand alone. If you wish to use 
it, you must purchase Accounts Receivable 
since the Order Entry system requires re
ceivable files. Order Entry also includes 
an inventory control module that controls 
up to 1500 inventory Items. If you wish, 
you can also add an optional Sales Anaiy· 
sis program (#26-4608) which provides ex
tensive sales reports. 

Of all applications released to date, 
order entry will most likely be the hardest 
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II Tandy has confirmed its commitment 
+o the SMn 11 b 11siness compn+er 11ser" 

to install. However, once It Is Installed 
successfully, It can have a major effect on 
your client's bottom line. An automated 
order entry procedure linked to inv.entory 
control could significantly reduce Inven
tory requirements. The resulting benefit 
from the reduction in purchases could 
easily pay for a Model II or 16. In addition, 
improved analyses of sales and sales 
staff performance could provide direction 
to management, further improving profit· 
ability. 

In the softgoods industry customers 
place orders before the merchandise is 
ready for shipment. Because of this time 
differential between the order and the 
shipment, managers require allocation 
procedures to select finished goods for 
shipment when they become available. Al· 
location procedures are quite compli
cated and difficult to automate. Even after 
a company has made its allocation deci
sions, invoicing is generally a compli
cated procedure. Some customers require 
an invoice with each shipment and others 
insist that invoices be sent to a central of· 
fice for payment. 

Softgoods order handling is complicat
ed but hardgoods orders have their unique 
problems also. Often there are prob
lems defining the correct item price. A 
company may sell items in many different 
markets. Each market may have different 
pricing conventions, discount rules and 
volume discounts. Decision makers need 
to know specific customer arrangements 
to prevent improper pricing resulting in 
bad will or unexpected loss. After pricing 
there is the question of availability. Since 
some Items will be out of stock, managers 
must decide which to back order or can· 
eel. Once an order is selected for ship· 
ment, an indication of warehouse location 
can save much picking labor and cost. 
This means that the system must be ad· 
vised where the merchandise is to be 
stored. 

With variable pricing and' different 
sales commission arrangements, moni
toring item profitability can be difficult. 
Hardgoods systems should be able to 
analyze profitability by item, customer, 
salesperson and location. 

A common factor in both soft and hard· 

goods order processing is an on line re
quirement to track customer order status. 
Files of open and recent ly completed or
ders must be available at all times. This 
adds to the system's complexity and re
quires an enormous amount of disk 
space. Order processing systems are 
complex and because of this complexity 
prospective owners should carefully ex
amine them for a fit before attempting in
stallation. 

The Tandy Order Entry and Sales Analy
sis system does not have the reports and 
categories required for a softgoods order 
entry system. A company could modify its 
present system to fit this package's fea
tures, but the fit will not be good. The fit 
for a hardgoods firm, however, will be 
quite good if the system's capacities are 
adequate. When used in a floppy disk en
vironment the system can retain up to 300 
open orders each with up to 5 line items 
and control 1500 inventory Items. The Ac
counts Receivable system can handle up 
to 800 customers, retain up to 2,500 open 
items, be used with up to 100 salesmen and 
accommodate 6000 combined general led
ger distributions and commissions due. 

If the capacities are adequate, this 
system is an excellent candidate for in
stallation. However, because It is a com
plex application, you need a good know
ledge of the client's business and busi
ness environment. Document and review 
the findings with the client before pro
ceeding. Once you have completed this 
formality, proceed with installation by de
fining the all important management re
ports which you expect the system to pro
vide. Devote special attention to the sales 
analysis reports. These reports alone can 
justify the effort to install the system and 
you must consider their content in ad
vance. If you do not enter the desired in· 
formation because your client's present 
system does not classify customers by 
type or inventory items by category you 
must establish these classifications be
fore installation procedures begin. 

To measure profitability with the sales 
analysis reports you must have an inven
tory item cost figure. The order entry 
system only provides for the average cost 
method to value inventory. The order entry 
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Imagine being able to use your 
computer seconds after beginning an 
extensive printout. 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting on your 
printer. 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while 
your printer pecks through a long 
document. SooperSpooler accepts 
information from your computer at up 
to 2500 characters per second and 
feeds it to your printer as fast as it can 
handle it-without using any of your 
computers memory or time! As soon 
as SooperSpooler has stored your 
document in its buffer, control of your 
computer is returned to you. 

POWER 

• MasterCard 

BUFFER STATUS 

• Money Orders 
• COD 

SooperSpooler features include: 
• 16K Memory-Will handle most of 

your printing jobs (expandable, see 
options) 

• Buffer Status Readout-Lets you 
know just how much data is stored 

• Space Compression-Makes the 
best use of memory on columnar 
documents 

• Pagination-Eliminates printout on 
page perforations 

• Page Stops-For single sheet 
printouts 

• Headers and Page Numbering
Give your listing a professional look 

Options: 
• Serial Board-$95.00-Gives you 

the option of any combination of 
serial or parallel input or output. Can 
also be used for modem transmission. 

• Memory Expansion-$159.00-
Additional 46K for a total of 62K 

• Cables-Available per your 
application. 

TM 

SooperSpooler by Compulink 
-The missing link that gives 
your microcomputer 
mainframe printing. 

• Indentation on Carryover Lines
Easy to find the beginning of a line COl\IPULINK 

• Self Test Routine-You instantly 
know that all is well 

• All Features Software Controllable 
- Your program can take over 

• Plugs into Most Computer 
Systems- Standard cables available 

• $349.00!-16K parallel 1/ 0 unit 

llHELLICENT PRINTER INTERFACE 

RESET 

Add $3.00 per order for posrage and handling 
COD add $3.00 
Colorado residenrs add sales tax 

CORPORATION 
1840 Industrial Circle, Dept. A 
Longmont, CO 80501 
(303) 651-2014 
Order line: 800-525-6705 

Dealer inquiries welcome 

SPACE 
COMPRESSION PAGE 

Prices and Specificarions Subject to Change 
Without Notice 



Because your computer • lS 
BUSINESS ANALYSIS 

Business Analysis Is a flexible, professional time series analysis and forecast· 
Ing package. It features a unique graphing capability and can direct any chart or 
graph to your printer. Ideal for personal or business applications, Business Ans/y· 
sis can be used In sales and stock market analysis, forecasting, product or 
business planning, and family spending and energy consumption trends. Docu· 
mentatlon Included. Model I & 111, Level II, 161<. 

TRS-80,' Tape, #0140R·48 ................................................................................... $75.00 
TRS-80,' Disk, #0152RD-48 ................................................................................. $99.95 

EASY CALC 
Easy Cale Is a unique program that will turn your computer into an electronic 

worksheet with all the speed and power of a programmable calculator. In addition 
to the regular calculator features, you can calculate percentages, summations of 
all rows of columns and other time saving functions. Your worksheets can be 
merged with Scrlpslr word processor flies for complete, professional reports. 
ENTER and SAVE your calculations with a touch of a single key! Easy Cale's 
special library feature allows you to name each Ille with up to 28 characters. All OP· 
!Ions are MENU selectable and described in plain English. A detailed User's 
Manual Is provided. 
TRS-80,' Disk, #0369R3D·48(Medel Ill verslon) ................................................ $49.95 
TRS-80; Disk, #0269RD-48 (Model I version) .................................................... $49.95 

TLDISIDLDIS 
Tape and disk-based Labeling Disassemblers. TLDIS and DLDIS are three-pass 

disassemblers which assign labels (where appropriate) to routines in a machine
code program to give an output which is Identical to a hand-assembled source 
code. Options enable you to send the disassembly to" llneprlnter or to tape. TLDIS 
and DLDIS have many other special features and come complete with document&· 
tlon. Model I & Ill, Level 11, 1~K. 

TLDIS, TRS-80,' Tape, #0230R·48 ...................................................................... $14.95 
DLDIS, TRS-80," Disk, #0231 RD-48 .................................................................... $19.95 

THE ELECTRONIC BREADBOARD 
The Electronic Breadboard permits the design and analysis of analog circuits. It 

can be used to evaluate voltages, currents, impedance and the frequency response 
of any circuit. This package is Ideal for audio component repairmen, ham radio 
operators, hobbyists, electrical engineers. telecommunications engineers, 
audiphlles and students of electronics. It ls a great training aid! Documentation Is 
Included. Medel I & Ill, Level II, 16K. 
TRS-80,' Tape, #0287R-48 ................................................................................... $49.95 

SUPER» TERMINAL 
The most flexible and powerful microcomputer terminal program available at 

any price, Su/}61'>> Terminal, allows you to communicate with almost any other 
computer system quickly and efflclently. It provides single key auto sign-on, file 
transfer capabilities which Include prompted output and Xon/Xoff code recogni
tion, and a continuous count of parity, framing and overrun errors. These and many 
more features make communications with Super>> Terminal fast, efficient and 
easy to use. Requires TR&ao• Medel I or Model Ill with 32K memory and one disk 
drive. Documentation Is Included. 

TRS-80,' Disk, #5700RD-48 ................................................................................. $95.00 

TYPING TEACHER 
Transform your computer Into both a typewriter and an Instructor with this com

plete seven-part package. Includes on-screen diagrams and practice sessions. 
Your computer becomes a bottomless page tor typing practice. The lessons are 
tailored to the keyboard, but train you to use any standard typewriter. Manual. 
Model I & Ill, Level II, 16K. 
TRS-ao: Tape. #0099R·48 ................................................................................... $12.95 

SPACE SHUTTLE 
Instant Software's Space Shurrle puts you In the command pllol's seat of 

America's first reusable space shuttle. Until commercial space flight becomes a 
reality, this is the closest you'll get to tne ultimate flight. Complete with documen
tation. Medel I & Ill, Level II, 16K. 

TRS-80." Tape, #0332R-48 ................. .................................................................. S14.9S 

JET FIGHTER PILOT 
After you've flown a few missions with tne Jer Fighter Pi/or package. you'll know 

you've earned your wings. Jet Fighter Pilot is a brilliantly realistic simulation of a 
real mi ssion putting you In total control of the aircraft. All controls respond the 
same as they would on a real jet fighter. This combat flying program comes with 
comprehensive documentation. Medel I & Ill, Level II, 16K. 

TRS·80.' Tape, #0159R-48 ........................................... ......... ............................... $14.95 

DANGER IN ORBIT 
Danger in Orbit is a real-time, machine-code space game with variable levels of 

difficulty, superb high·speed graphics, sound effects and automatic scorekeeplng. 
Destroy asteroids with your anti-matter cannon! Prevent alien spacecraft from In· 
vadlng the Terran Defense Network. Avoid alien attacks from hyperspace. Only 
lightning reflexes and nerves of steel will enable you to survive Danger In Orbi t. 
Comes with documentation. Model I & Ill, Level II, 16K. 

TRS-80; Tape. #0237R-48 ........................... ...................... .................................. $14.95 

SKYBOMBERS II 
Skybombers II is an aerial war game pitt ing two nations against each olher. Bat

tlesounds and graphically displayed explosions give each baltle a vivid reality. The 
scores for both countries are constantly updated at the bottom of the display 
screen. Experience air warfare at Its best with Skybombers II. Requires 32K RAM, 
Applesoft In ROM and game paddles. Documentation is Included. 
APPLE: Tape, #0183A-48 ..................................................................................... $9.95 
APPLE; Disk. #0271AD-48 ................................................................................. $19.95 

BALL TURRET GUNNER (with sound) 
Ball Turret Gunner is a deep space, laser attack game. As a member of the Ball 

Turret Gunner service you're at the console of the spaceship: your mission
destroy the enemy! Multiple levels of difficulty, optional sound effects, superb 
graphics and complete documentation enhance this program. Model I only. 

TRS·80,' Tape, #OOS!R-48 ..................................................................................... $9.95 
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only as good as the software 
GEOGRAPHY EXPLORER:USA 

Learn the vital facts about each state in our union In the most tun and 
fascinating way yet. The program displays computer generated maps of the United 
States, Its seven regions and even Its Individual states. Questions may be multiple 
chOice, recognition or fill·l n format. A unique TEACHER mode allows multiple op
tions of how the material Is to be presented. As an added bonus, Geography Ex· 
p/orer:USA has the capability of supporting a light pen. The union or sophisticated 
software with the speed and novelty or the light pen represents a milestone In Com· 
puter Assisted Instruction. Fully documented, this program is educational lor any 
age group. Model I or Ill, Level II, 16K. 

TRS·SO," Disk. #0071 RD·48 ...........................................................•..................... S49.95 

MASTER REVERS! 
Master Reversi is a state-ol-the·art game that's simple to play, yet Infinitely 

challenging. It i s a tournamont-winning program that has more features than any 
other revers! program on tho market. Master Revers! offers a special library of 
tournament-level games for you to analyze. Whether you're having fun or studying 
lor the world championship, Master Revers/ Is the game for you. Documentation fn. 
eluded. Model I, Level II, 16K. 

TRS-80; Disk, ll0378RCH8 ................................................................................. $29.95 

AIR FLIGHT SIMULATION 
An actual simulated take oft, flight and landing, Air Fllght Simula/ion is 

both tun and educational. Basic flight Instructions, oxplanatlons of basic 
aerodynamics, principals of flight and well Illustrated documentation Included. 
TRs-ao· version requires Model I or Ill, Level II, 16K. APPLE· version requires 16K 
RAM and Applesott. 

TRS·80," Tape, #0017R·48 ..................................................................................... $9.95 
APPLE; Tape, ll0148A-48 ...............................••........................•........•.................. S9.95 

COSMIC PATROL 
With Cosmic Pa/rol you get the best of the search and destroy space games. fm. 

presslve sound option and superb graphics make Cosmic Palrol the best of Its 
kind. Defend your interstellar space and prey on the enemy with this fast, real-time 
action game program. Documentation Included. Model I & Ill, Level II, 16K. 

TRS-80; Tape. #0223R·48 .................................................. ................................. $14.95 
TRS-80; Disk, ll0224RD-48 ................................................................................. $19.95 

SANTA PARAVIA AND F.IUMACCIO 
Build a powerful kingdom from your tiny city-state. Set In the year 1400 AD, 

in llaty, this challenging program allows you to test all your leadership skills. 
See It you have what It takes to be a wise and competent ruler. Well 
documented. TRs.ao· version Model I & Ill, Level II, 16K. APPLE· version requires 
Applesoft In ROM. 

TRS·80; Tape, #0043R·48 ..................................................................................... $9.95 
APPLE; Tape. #0174A·48 ..................................................................................... S9.95 
APPLE; Disk, #0229AD·48 .................................•.....•... ..•... ................................ $19.95 

Here's how to order: 
RETAIL: Ask us lor a list ol the Instant Software dealers nearest you. II there Is 

not one near you, let us know. Meanwhile, it you would l ike to order any ol the 
products fea tured on these pages call 1011-lree 800-258·5473, or use the handy 
reply card In this magazine (a photocopy ot •l Is acceptable). Just fil l in the 
necessary information and return it to us. To receive a lree copy of our l atest 
catalog. just ask. or check the appropriate box on lhe reply card. Visa, Master· 
card, American Express and personal checks or money orders are accoptod. 
Sorry. no C.0 .D."s. Please add $2.50 per order for postage & handling. 

DEALERS: If you would like to join the hundreds of Instant 
Software dealers in t he United States, Canada and Europe 
who are already celebrating our software, fill In the coupon 
below (a photocopy Is acceptable) or call toll-free 
800-258-5473 and ask for ou r deale~ sales department. 

' TRS·80. and Scripsit are trademarks of Tandy Corp. APPLE is a trademark of 
Aµp te Compuler Co. 

·Instant Soft'NClrew 
A SUBSIDIARY OF WAYNE GREEN INC., 

,
PETERBOROUGH, NH 03458 

--..... 
I 
I 

I want to join the celebration! 

ase send me your catalog 

\ 
I 

I 
I 
I 
I 

free of charge 

Dealer name------------------

Address 

City _________ State ____ Zip, ___ _ 

Your name _ __ ~~---~----~----~-

Telephone ( AREA CODE 

Instant Software, Inc., Peterborough. NH 03458 RC-48 

I 
I 
I 



FOACCOUNTANT 

system does not accommodate FIFO, 
LIFO, or specific identification methods 
of valuation. Decision makers use this in
ventory item cost to value the cost of mer
chandise they sell. If the accounting 
recordkeeping system uses a different 
method, there will be a variance between 
the sales analysis reports and the finan
cial reports. If at all possible you should 
avoid this variance. You will obtain the 
best results if the financial reports ratify 
the gross profit percentage indicated on 
the sales analysis reports. 

To facilitate this goal, the client should 
reconcile the financial and the sales 
analysis reports monthly. The client 
should prepare a schedule of gross profit 
reconciliation. This schedule should be
gin with the sales and profit on the sales 
analysis report and itemize the recon
ciling items to the values reported on the 
financial statements. Reconciling items 
could be variances from the inventory 
costs used by the order entry system 
detected in the purchase journal, custodi
al losses due to inventory shrinkage and 
merchandising losses caused by Inven
tory markdowns. This gross profit recon
ciliation procedure will help keep the 
system honest. 

Once you have defined the output re
ports you should create the files the 
system will use. As with the previous 
three-disk systems, you must select vari
ous options and fields during initialization 
of the files to enable the system to sum
marize the proper information for the out
put reports. Do not rush this procedure. 
The files contain much information and 
system set-up will take a substantial 
amount of time. 

Hard Disk Systems 

The large number of files and the inte
grated nature of order entry and accounts 
receivable has complicated my evaluation 
of this product. Since my review of the re
ceivable system was published in July, I 
had to reinitialize my receivable files to 
work with the new system. if I had still 
been using the floppy disk system this 
would have been a hopelessly lengthy pro
cess. However, as I was starting evalua
t ion for this article, I received my hard disk 
system. I immediately suspended testing 
operations and moved all of the files and 
programs to the hard disk. 

The new disk system will work with the 
three-disk accounting packages with little 
modification. You can copy the programs 
from the disks supplied to the hard disk 
using the new utility FCOPY. Because 
floppy disk capacity is limited some pro
gram overlays such as SCREEN/COB are 
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repeated on each disk. When this occurs, 
FCOPY prompts you to overwrite or skip 
the duplicate program. 

After you copy the systems to the hard 
disk, you can use them without much ef
fort. Some problems may occur when a 
program overlay does not return to the 
menu of the subsystem you selected. This 
will not cause any data loss and can be 
corrected by hitting the tab key and run
ning the menu of the application desired. 

With use of the hard disk, the Cobol ac
counting system is transformed. Because 
files and programs are extracted from the 
disk at comparatively high rates of speed 
everything executes much faster. The 
slow plodding systems which I observed 
became much more usable. In addition, 
system capacity expands enormously. 
The hard disk is equivalent to 17 floppy 
disks. Apparently you can expand the Co
bol files without software modifications. 
Tandy doesn't yet know what the new 
capacity limitations might be. This is the 
native environment for these systems and 
any firm using this system should make ac
quisition of a hard disk top priority. 

Thanks to the new disk's speed I set up 
test files In the accounts receivable and 
order entry system in less than a half hour. 
It was a pleasure to use each application 
without wondering whether the proper 
files were mounted on the correct drives. 
Thanks to a Floppy Off command, the 
hard disk operating system simply ig
nores the drive assignments and selects 
the fi le requested by the program. When 
the system prompted me to switch disks I 
just typed Done and the program found 
the proper files. Without the hard disk, you 
must swap disks at the end of every in
voicing run. You must also swap disks to 
run the sales analysis system. The system 
checks to see that you have mounted the 
proper disk in the correct drive. 

Files to Create 

In addition to the accounts receivable 
files, the order entry system requires crea
tion of inventory, price and commission 
code files. These files provide the line item 
Identification data, pricing and commis
sion structure used by the order entry pro
gram. The pricing and commission files 
allow great flexibility in pricing sales and 
commissions. An item can be priced with 
five separate formulas: by quantity 
ordered; by customer type; by quantity 
within customer; by pick quantity with up 
to three pre·defined prices; or by customer 
type with up to three pre-defined prices. 

If you select one of the first three pric
ing options, you can also specify up to five 
levels of price breaks and related dis-

counts. Similar options are offered when 
setting up the commission code file. The 
code file allows you to create many dif
ferent commission payment schedules. 
Each schedule permits you to establish 
scaled commissions depending on the 
price breaks you established in the pricing 
file. In addition there is a provision for an 
override commission percentage if you 
will not be using the price breaks. You can 
calculate commissions on either the sell
ing price or the gross profit (sales minus 
cost) of the Item. This program can ac
commodate a highly complex commis
sion structure. If a company installs t his 
system to replace a simple percentage 
method of calculating commissions, 
many salespeople may have difficulty un
derstanding how their commission has 
been calculated. Replacing a s imple list of 
invoices with a voluminous commissions 
due report will probably compound the 
problem. Install th is system with extreme 
care. 

As indicated above, you can structure 
or obtain variable prices from the item 
master file. In addition, the item master 
file conta ins other data such as: commis
sion and price schedule codes; Item de
scription to be placed on the invoice; 
quantity on hand; reorder level; quantity 
ordered but not yet shipped; sales analy
sis code; sales statistics period and year
to-date; taxability; general ledger account 
code; location code; back order status in
d icator; and vendor number. 

The item master f ile contains most of 
the information necessary to control a 
hardgoods inventory. As expected, the 
system will generate inventory control 
reports such as purchasing notices and 
back order reports. However, the sales 
analysis subsystem Is required to develop 
more detailed activity reports. Input to the 
sales analysis system is provided by the 
files created in the order entry system. 
Additional sales analysis files are not 
requ ired. 

Once you have created the required 
files, order processing is easy-that is, if 
all the data on the customer's order is cor
rect. Because this system edits the 
customer number and the item numbers, 
exceptions could delay processing. Dur
ing initial implementation you should 
manually pre-edit orders. The system pro
vides a means by bypassing the edit and 
this option will result in loss of sales data 
and prevent proper adjustment of inven
tory balances. 

When entering a new order two screens 
are used. One screen relates to the head
ing and the other to the line items ordered. 
Much of the data required for the heading 



32K Exp . Int. $334 

COMPUTERS PERIPHERALS 
Model 1164K $3300 Expansion Interface OK $249 
Model Ill 4K LEV I 599 Expansion Interface 16K 355.50 
MODEL Ill 16K 839 •expansion Interface 16K 291.50 
MODEL Ill 32K 945.50 Expansion Interface 32K 462 

"MODEL Ill 32K 881 .50 •Expansion Interface 32K 334 
MODELll148K 1052 16K RAM N.E.C . 200 N.S. chips 25 

•MODEL Ill 48K 924 MODEMS 
Model 11148K Lynx Direct Connect Ml/Miii 
2 Disc & RS232 c 2059 Auto Ans./Dial 
Color Computer 4K 310 Telephone Interface II 
Color Computer 16K 416.50 R.S. Modem I D.C . 

•color Computer 16K 352.50 R.S. Modem II D.C. 
Color Computer 16K PRINTERS 
w/extended basic 459 Daisy Wheel II 
Color Computer 32K Epson MX80 
w/extended basic 525 Epson MX80 FT 
Color Computer Drive 0 470 Epson MX100 
Pocket Computer 2 230 line Printer VII 
VIDEO TEX 310 line Printer VIII 

' Computer Plus New Equipment, line Printer V 
with NEC RAM Installed . 
180 Doy Computer Plus Warra nty. 

We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 
Software. 

DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice. 
Not responsib le for typograp hlca l errors. 
TRS.80 Is a registered trademark or Tand y Corp. 

..-See Llsr of Adverrisers on page 338 

..... 1e 

235 

169 
130 
210 

1695 
479 
589 
759 
315 
620 

1610 

Mlcrollne 80 325 
Microllne 82A 465 
Mlcrollne 83A 735 
Mlcrollne 84 Parallel 1090 
P. C . Plotter Printer 199 

DISK DRIVES 
R.S. Model Ill 1ST-Drive 712 
Tandon 40 Track Ml 299 
R.S. 1 Drive Exp Mii 999 
R.S. 2 Drive Exp Mii 1518 
R.S. 3 Drive Exp Mii 2040 

SOFTWARE 
R.S. Software 10% off list 
Newdos 80 Miii 149 
ST80ill 149 

ETC. 
Verbatum 5" Double Density 32 
Verbatum 8" Data life 49.95 
Ctr-80A recorder 52 
C. C Joysticks 22 
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is extracted from the accounts receivable 
files. If there are no changes to this 
data, entry is very rapid . If you do not 
know the customer number, you can in· 
voke an alphabetic search routine by 
pressing the F1 key. This feature Is also 
available on the second screen when you 
select line item codes. 

If the quantity you keyed in exceeds the 
inventory on hand and the item master file 
allows back orders, then the system dis· 
plays a back order option menu. This 
menu allows you to cancel the order, ship 
what is on hand and back order the bal· 
ance or back order the entire amount re
quested. If the Item can be processed, 
pricing is done in accordance with the 
schedule Indicated by the Item master. 
There Is a provision to specify an addl· 
tional discount percentage for each line 
item entered. Pressing the F1 key over
rides any predetermined price or discount. 
This allows complete flexibility over all 
elements of the order entry process. 

Once an order is accepted, you can 
change or examine it at any time. When 
the order is selected for shipping, picking 

tickets can be generated. These tickets 
serve as warehouse work orders and the 
system provides a space to enter actual 
amounts selected and shipping informa· 
tion. Although the system specifies a lo
cation, there are no summary reports by 
location that you could use to stage pick· 
ing activities. Warehouse management 
could use staging reports to control order 
picking activities and this would be a 
desirable extension to the system. In lieu 
of a picking ticket, you could generate an 
invoice for systems which use a pre-bill Ing 
processing method. 

After picking Is complete, you can pro
cess the order for billing. Selection of 
Items to be billed is a straightforward pro
cedure. Invoice preparation and printing 
are handled as separate functions. The 
system uses a preprinted invoice form. 
After the invoice has been printed, the 
system calls for the accounts receivable 
data disk and transfers the invoice data 
directly to the accounts receivable activi
ty files. Unfortunately the data is not 
posted Immediately to the customer's re
ceivable record. Posting Is deferred untll 

you give a posting command when you 
run the receivable system. This procedure 
complicates customer service because It 
makes locating customer orders after 
shipment difficult. 

After a customer order has been 
shipped, the order detail drops out of the 
order entry file. To trace shipped orders 
you must mount the accounts receivable 
system In the disk drives and scan the ap
propriate files. If you have not posted the 
invoice items, you will have to scan the 
unpasted data file. You must know the in· 
voice number to do this. Although this pro· 
cedure complicates post Invoicing cus· 
tamer service, you can establish records 
to keep search time to a minimum. 

This system Is Impressive: However, 
because of Its complexity and the enor· 
mous number of data files It requ ires, It Is 
not at home In a floppy disk environment. 
It is slow, requires an inordinate amount 
of disk access time and much disk swap· 
ping. On the hard disk it runs beautifully. If 
this system meets your client's needs, 
recommend the hard disk expenditure. 
Your client will be satisfied.• 

LIST If you require a system printer, the new 
Okidata Microline 82A, 83A, 84 should 
be your choice. 

Microline 82A - 80·column, 
120 characters per second • ...... $ 649. 
Tractor Optional . ............. .. $ 50. 

Microline 83A - 126·column, 
120 cps. built·in tractor .......... $ 995. 

million characters continuous duty 
· true lower descenders Microline 84 - 126·column, 

• Full forms control - vertical tab, top 200 cps, built·in tractor .......... $1395. 
of form Optional Serial Interfaces - RS·232C: 

These printers feature: 
• 9 x 9 Oot Matrix heads rated al 200 

:41_ _ _ • Block Graphics H. ·S···R·S· 2. J. 2 .. -. . ·2·5·6· ·C·h·a·r·a·c.te. r.B. u. ". e . . r $ 1 JO . ._. - !Ill'. • Bidirectional. Short Line Seeking 

ASK FOR OUR 
INSTANT DISCOUNT 
From Roy Hawthorne 
Talk To Bill Tokar On 

Applications 

:=s-/~ 1 Oual Interface - Parallel & RS·232C HS.RS232 - 2K CharacterButter 

- ' ,.~::~":: .~~: :i:'WTI" 'RAPH;~ ;11; •••••• ••. •••• ·~.~ :,,'.50 
OUMP ROUTINE OISK .. .....•..........•... . •• .. .... . . ... .. $65.00 List 

CALL TOLL FREE 
U.S .A . 

1-800-521-2764 
MICHIGAN 

1-800-482-8393 

Remember : 
We are open 
8 :30 AM to 
6 :00 PM EST 
Monday - Friday 

No Credit 
Card Penalty 

"The Stocking Source" 
24069 Research Drive 
Farmington Hills, Ml 
48024 
313-474-6708 v- 8 
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WAYNE GREEN INC. 
PETERBOROUGH. NEW HAMPSHIRE 03458 USA 

Winter /Spring 1982 

Dear 80 Microcomputing Subscriber: 

We are making a cover date change on 80 Microcomputing. What would have been your June 1982 issue 
will be the June/July 1982 issue. We are not combining an issue-simply changing the month listed on 
the cover. You will still get 12 issues of 80 Microcomputing in 1982 and 12 issues in 1983, and so on; and 
we will change your expiration date by adding a month (more on that later) so you don't end up short
changed. 

The· reason for the cover date change? There has been an increasing demand for 80 Microcomputing to 
be sold on major newsstands. Because 80 Microcomputing is the last publication to be produced each 
month by the Wayne Green group it has not been getting to the newsstands on time. A complicated 
production change could have been made, but a simple cover date change will produce the same 
results-a full month's sale on the newsstand. Thus, the cover date change. 

The change has other benefits ... you, the subscriber, will be getting your magazines well before the 
local computer stores and newsstands. I've been hearing complaints that they get it first; after the 
June/July issue they won't (although they will still receive it in the month prior to cover date). Also, 
advertisers' ads will be assured of the full month on the newsstands, in computer stores and in your 
hands. 

As I have said, you will still get 12 issues this year. 80 Microcomputing will be in your mailbox every 
month, but the one you receive in June will say June/July, the one you receive in July will say August, 
and so on. We will, however, have to change your expiration dates to make up for the missing "cover 
month" and our computer will do that all at once. Note the upper right hand corner of your address 
label now and then note it after the date change and you will see a month's difference in the date listed 
there. If such a change does not occur please write to me at 80 Pine Street, Peterborough, NH 03458, and 
I will personally see that it is changed. 

Thank you for your support of 80 Microcomputing. I hope you continue to enjoy your subscription. 

Sincerely, 

Debra L. Boudrieau 
Director of Marketing 
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Faster 1.2 
XTEND40 
RPM 
Pros oft 
Box 389 
North Hollywood, CA 91603 
$29.95, $19.95 and $24.95 
respectively 

by Bruce Powel Douglass 

Faster is advertised as a software 
speed up for Basic programs. Its 

approach is, however, unique. Faster Is 
not a compiler; it is a program analyzer. It 
monitors the execution of your Basic pro· 
grams and keeps track of how your pro
gram accesses its variables. It points out 
which lines you should pay particular at
tention to, and the variables you should 
define first. 

Faster comes on disk or tape. I re
viewed the disk version. It comes without 
an operating system per se, but it is on 
one of Kim Watt's special disks. This spe
cial disk copies its programs onto one of 
your disks by itself, saving one-disk-drive 
owners the hassle of trying to load a non
system disk onto systems disks. It saves 
Prosoft and the user from buying another 
copy of TRSDOS. 

The manual for Faster is short (11 
pages), but is attractively printed, and very 
well done. The major liability of most soft
ware is that the manuals appear to be writ
ten by someone making notes to himself 
-rarely are they directed to the user. Pro
soft's Faster manual is an exception. The 
manual's instructions on how to install 
the programs on your own disks were in
correct, presumably since the self-copy
ing disk is a new idea, but the self-copying 
disk came with its own instructions. 

The manual discusses ho..v to activate 
Faster to monitor Basic program execu
tion. It also discusses how to use the out
put from Faster to modify the Basic pro
grams so they wi ll run faster, as well as 
some common problems that may occur 
(none of them happened to me), and some 
other suggestions for speeding up Basic 
programs. It even comes with a sample 
Shell sort to show how it works. 

Faster monitors the Basic program. 
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"Faster keeps track of 
all variables and 

the number of times they are accessed." 

When you load it from disk, it has a default 
address (top of memory), or you may spec
ify a memory address if you wish to have 
other machine-language programs in 
memory. Thus, Faster also works with hy
brid Basic/machine-language programs. 
Faster keeps track of all variables and the 
number of times they are accessed. Basic 
creates a variable list that it must search 
each time a variable is referenced. if it 
does not find the variable in the look-up 
table, then it creates an entry for it at the 
end of the list. If your most often used 
variables come at the end of the table, 
Basic must search longer for the variable. 
Depending on your program construction 
and how long the program runs, a vari
able may be accessed many thousand 
times. 

When you think your program has run 
long enough for Faster to get an accurate 
picture of how your program operates 
(you do not have to run it to completion), 
press Break and then 567 (together) and 
Faster requests what you wish to know. 
The options It gives are: 

1. C = CLEAR TABLE 
2. E = EXIT 
3. 3 = SUMMARY 
4. D = DETAIL 
5. V E P =VIDEO/PRINTER 

Some of these set switches. V displays 
the used variables by page (so it will not 
scroll off the screen). If the D switch is set, 
then it displays the number of times the 
variable was accessed during the trial run. 
If the S opt ion is set, then it displays just 
the variables. The variables are displayed 
in descending order of the number of 
times they were separately referenced 
during the program's run. C clears the 
variables, so if there is a lengthy initializa
tion sequence, you do not have to include 
it in the analysis. P sends the output to the 
printer as well as the video. The variable 
name, type and number of times refer
enced are displayed in this manner: 

1% 1183 MS 960 ZZ! 412 R%( 200 
CHECK THESE LINES: 20 30 500 

The manual shows you how to set up 
your variable table to maximize speed. 

Most often, you have to add only one or 
two lines to your program to speed it up 
significant ly. A DIM statement allocates 
variable space in the variable table for 
simple variables as well as array vari
ables. Faster tells you to add a DIM state
ment. Make sure there is no Clear state
ment coming after your allocation to 
destroy it. Adding a line such as: DIM 1% , 
M$, ZZ makes your program run faster. 
The manual advises that normal speed up 
is between 20 and 50 percent. In the short 
example given in the manual, the speed
up time I got fo r generating and sort
ing 200 random numbers was a l itt le over 
20 percent. 

Unless you always write very short pro
grams, Faster offers an inexpensive way 
to speed up your Basic programs. If you 
get a 30 percent increase in speed, a one
hour sort will take only 40 minutes, and 30 
seconds-per-move Othello wil l take 20 
seconds. 

If you write modular code with global 
and local variables, then t his program will 
not be as beneficial. For example, I use 
the letters I, J and K for local variables, 
especial ly in loops, throughout my pro
grams and I make sure that these vari
ables are first in the tables. Except for very 
simple programs, It is difficult to make all 
these allocation decisions correctly, and 
a few errors of t his kind may slow execu
t ion considerably. 

Faster may be slightly overpriced, but if 
you cannot afford a compiler, and would 



like a significant increase in the run-t ime 
speed, then buy Faster. 

XTEND40 

If you have upgraded your system to 
40-track drives and you have many 
35-track disks, how do you avoid wasting 
those five extra tracks and 10 extra gran· 
ules of space? You can get a 40-track for· 
matted disk and copy all your files over, 
one at a t ime-a lengthy process-or you 
can use XTEND40. 

In 15 seconds, XTEND40 formats those 
unused f ive t racks, verifies t hem, and up
dates the GAT sector. If they are already 
formatted, you receive an error message 
and are asked if you wish to do it anyway. 
This enables you to repeat the procedure 
if a sector gets locked out during the for
mat process. 

The manual consists of a single printed 
page, but the program is so simple to use, 
nothing more is required. If a track is 
locked out XTEND40 will not query you for 
another attempt to format the disk but 
since the process takes only 15 seconds, 

OSD Utility Disk #1-LDOS 5.0.2. 
Quality Software Distributors 
11500 Stemmons Expressway, Suite 104 
Dallas, TX 75229 
Model I 
$69.95 

by George Bond 

The utilities in th is collection range 
from the trivial to how-did-1-get-along

without-it. Many were written by some of 
the heavies in the home computing field: 
Kim Watt , Earle Robinson and Tim Mann. 

DIRLOWER/FIX is a cosmet ic patch. It 
gives an upper/lowercase readout instead 
of all caps. Two additional patches, 
STATUS/FIX and KSMSTAT/FIX, modify 
the device command to show what 
special functions, such as double density 
and the key stroke multiply filter, are 
active. 

There is a mistake in the documenta
tion for KSMSTATI FIX. The proper 
password for the /FIX programs is GSL TD 
not .RRW3. 

A fourt h uti l i ty , the stand -alone 
STAT/CMD, does about the same thing as 
STATUS and KSMSTAT, but includes a 
report on what disk drives are ready. 

RESCUE/GMO permit s resurrecting 
killed fi les that have not been overwritten. 
It gives a nifty little directory of the killed 
files for YIN selection for saving and in
cludes a note if a fi le is part ially overwrit· 

this is only a minor inconvenience. You 
can easily run through a whole batch 
of disks in no time at all with XTEND40. 
The instruction sheet does warn you not 
to use important disks, but only back
up copies. 

The program is simple to use and if you 
have more than 20 disks to format for 40 
tracks, it is worth the investment. 

RPM 

RPM is a useful, well-written disk-drive 
timing program. It measures (and gives 
easy instructions on how to adjust) the 
drive speed of any drive in your system. 

RPM is a hybrid Basic/machine-lan
guage program. It gives not only the cur
rent speed and deviation from normal (300 
rpm), but also shows a continuously up
dated average and a graphics display of 
this variat ion. 

The manual is a terse four pages, but is 
complete and describes fairly well how to 
adjust the speed. The potentiometer is 
also known as a trimpot, but it is not 

ten. Rescue, unlike most of the programs 
on this disk, works only in single density. 
Fo r would-be speed typists there is 
DVORAK/GMO to remap the TRS-80 as a 
Dvorak keyboard. (I f you 're not fami liar 
with this keyboard, see 80 Microcom· 
puting, December 1980.) 

"LZAP can read 
some otherwise 

unreadable disks . . " 

Things go uphill rapid ly from here. BIN· 
HEX/CMD is a straightforward conversion 
program to put binary data into hexadeci
mal forma\ and back again. This is often 
needed in data communications work. 

Of less c lear-cut usefulness is 
CHANGE/GMO, a drive-routing program. 
Change allows sending data meant for 
one drive to a different drive. The com
mand CHANGE 1 0, blanks out drive 1 and 
puts drive 0 in its place. Calling for DIR:1 
then gives you the directory of drive 0. 
Writing data to drive 1 puts it on Drive 0. 
As the documentation says, this does 
move the " LOOS operating system one 

where they say it is for the Pertee drive. 
The manual says that the potentiometer is 
located on the upper corner of t he main 
circuit board, but on both of my Pertecs, it 
is in the lower left corner. A screw head on 
this trimpot enables you to change the ro
tational speed of your drives with a slight 
turn of your screwdriver. Since there is a 
continuous display, you can easily adjust 
it to wit hin very narrow limits. I have had a 
lot of trouble with one of my drives, and I 
found by using RPM that it was running 
signi fi cant ly too slow ly. I adjusted 
the speed, and the performance of the 
drive improved. 

You may change to another drive sim
ply by pressing the number of that drive. 
The speed variation graph and the aver
ages are reset automatically, as is the 
number-of-observat ions counter. 

This program is easy to use and pro
vides a good diagnostic tool to locate a 
problem with your drives. If your drives 
have problems I recommend RPM before 
paying to get it repaired (Pertee charges 
$100 just to remove the cover). • 

step c lose r to t o t al dev i ce in
dependence ... " The question, in this 
case, is why? 

CLONEICMD allows, as its name im
plies, copying fi les. You can make single
drive copies on drives other than drive 0. 
Some disk swapping is required, but not 
as much as with the XFER command. 
Also, you can copy a file over itself. 

DCAUCMD is for calibrating disk-drive 
operating speed. It shows exact and 
smoothed speeds. It is easy to use and 
does about the same thing as $25 stand
alone drive timers (and free, public
domain drive timers that can be down
loaded from some bulletin boards). If you 
need to justi fy the cost of utili ty d isks, this 
program goes a long way in arguing for 
the QSD diskette. 

Two fi lter programs could be useful 
with some printers. UPCASEIFL T converts 
all lowercase output to uppercase (some 
printers cannot handle LC) and AD
OLF/FLT adds a line feed after a carriage 
return, again something that a few 
printers look for. 

VDISK/CMD verifies the readability of a 
disk's sectors on a given drive. It provides 
a quick check of d isk quality when things 
keep going wrong, and provides informa
t ion useful for fixing things up with 
LZAP/CMD. 

If your disk arrives with everything 
glitched except LZAP, LPURG E, and 
LCOPY, you got more than your mon
ey's worth. 
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LCOPY and LPURGE only work in single 
density. Since they were both written by 
Kim Watt , who seems to fix his mistakes 
before most of us realize they are 
mistakes, they may be usable on double 
density by the time you read this. Frank 
Luff's LZAP works equally well on single 
or double density. 

LCOPY's main virtue is that it solves 
LOOS' slowness problem when doing 
multiple file copies. It is versatile, allow
ing prompted selection for copying sys
tem files, visible files or al l files; sett ing 
step speed on the destination disk; 
prompting for disk mounts; and starting 
the whole works over if you think you 
messed something up. If you really get 
puzzled, you can call up a help file. 

For cleaning up a disk, use LPURGE. 
For us fumble-fingered folks, it has a 

The Utility Pack 
Mike Friedman 
B.T. Enterprises 
171 Hawkins Rd. 
Centereach, NY 11720 
Models I & Ill, 48K 
$49.95 

by Sal Navarro 

I use almost all of the major operat
ing systems. It would be nice to have a 

fast spooler that would work with more 
than one system. Uti lity Pack has such a 
spooler. Tom, at B.T. Enterprises, gave me 
a demonstration. He put the disk in drive 
1. He booted up NEWDOS and typed in 
SPOOLR48. He then loaded a Basic pro
gram and typed LUST. As the printing 
started the Ready prompt came back on 
the screen . Then Tom took out NEWDOS, 
inserted another disk and pressed reset. 
The printing stopped and LOOS signed on. 
He then typed SPOOLR48! and the printer 
continued from where it left off without 
missing a letter. At the same time Tom 
called up Space Invaders and started play
ing while the printer was finishing what it 
started. "Sold," I told Tom. 

At home I used the spooler with DOS
PLUS, NEWDOS +, LOOS, NEWDOS80 
Ver. 1 and 2, DOUBLEDOS and TRSDOS. It 
worked with all of them in single and dou
ble density. It worked with all the different 
combinat ions of line lengths, page 
lengths and buffer sizes. You can also 
feed the paper one line at a time from the 
keyboard by pressing the J and K keys 
together. Pressing the JL keys executes 
one top-of-form. To abort an operation 
press JMN and the printer buffer clears. 
Older operating systems previously 
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super advantage-everything is done in 
memory unti l a specific command is 
issued to rewrite the directory to reflect 
the purge. Until that command is given, 
you can change your mind and all is for
given (and saved). LPURGE allows brows
ing through the directory, killing any files 
or, with a single command, killing all vis i
ble files, all invisible files, all invisible non
system files, all /CMD files, all /BAS files, 
all system files or all files except BOOT 
and DIR. It also allows zeroing out all 
unused directory entries or disk sectors. 

A ll those options may sound like 
enough for a single utility, but there is still 
option M, for more. This option allows, 
again with a single keyst roke, making al l 
files visible or invisible; c hanging 
th e auto co mmand ; removing al l 
passwords, chang ing passwords and 

unable to link printer output with video 
display can now do so by executing in 
Basic a PRINT CHR$(255). The spooler 
performs well with fast and slow printers. 
The Spooler requires a 48K memory. 

You also get three other programs: 

changing a disk's master password. That 
is real util ity. 

LZAP does for LOOS much of what 
Superzap does for NEWDOS80 plus a few 
things that Superzap should do but does 
not. It allows direct entry to debug and 
return to LZAP. It finds and goes straight 
to the directory, no matter what cyl inder 
(track) it is on. It finds the location of a file 
from its directory line, generates hash 
codes for files, removes passwords, 
searches an entire sector for a hex byte, 
and, just like Superzap, allows corrections 
to be made, byte by byte. If its error
trapping mechanism is shut off (which 
also cancels some of the more useful 
automatic functions such as searches), 
LZAP ca n read some otherwise 
unreadable disks, including ones with 
zapped boot tracks.• 

ble with TRSDOS and NEWDOS +. Only 
one works with LOOS. In mode 1 you just 
type " ERASE filellbas file 21cmd file 
3.password, etc." It kills each file as you 
typed it. If an error is encountered, or the 
file cannot be found, it prints Not Erased 

"All the programs are 
well documented with many examples." 

Map, Cat and Erase on the same d isk. 
They only work in single density. Map 
displays the disk's name, the date and the 
number of free grans remaining on the 
disk. Map also shows a detailed graph of 
the disk usage. It places an X where the 
granule is used, a period for a free granule 
and a hyphen for a locked-out granule. It 
will not show more than 40 tracks. On an 
80-track system it only shows the first 40 
tracks. The directory must be at the stan
dard location (track 17). Map is invoked by 
typing in MAP n (n being the drive 
number). 

Cat, short for catalog, alphabetizes 
your directory before displaying it on the 
screen. I found this useful when using 
single-density DOSPLUS to get rid of its 
directory, which is very distracting and 
useless if I do not need to know what size 
the fi les are. This program has the same 
limitations as Map, except it reads the en
tire directory of an 80-track drive. 

Erase gives you three different modes 
for killing files. All three are compatible 
with NEWDOS80. Only two are compati-

next to the fi le nothing was done to and 
Erased next to those killed. 

In mode 2 you first call up the directory 
and type " Erase.!" A flashing cursor ap
pears over the first file in the directory. It 
can be moved using the arrow keys. To kill 
the file depress Enter and Clear at the 
same time. Pressing Break returns you to 
DOS Ready. In this mode you cannot call 
up the directory with DIR (A). Doing so 
might inhibit Erase from finding a file 
properly. Erase has the same limitations 
as Cat with the exception of mode I which 
does work in double density. 

Included in the package is the source 
code for each file. This, I presume, is 
for people with knowledge of Assembly 
language who might want to alter them. 
All these programs will benefit most 
computerists. 

All the programs are well documented 
with many examples. Utility Pack comes 
on Model I disk with versions for both 
Model I and Model Ill. On the Model Ill all 
the programs work in double density and 
not single density. They have filled a vast 
void in my software library.• 

Reader Service for facing page ,,-278-
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Scrinput 
John Acres 
ACR Consultants 
R.R. #2, Box 229 
New Palestine, IN 46163 
$27 

by Richard C. McGarvey 

Imagine being able to sit down at your 
computer and enter data by simply fill· 

ing in the blanks. Imagine that once filled 
in, you could edit that same data until it 
was perfect. What if you could define the 
field lengths, specify what type of data 
each field accepts and had a high speed, 
non-destructive cursor that you could ful
ly control during data entry? With data in
put like that you could let anyone sit 
down, fill in data and get perfect results 
every time. Scrinput does all that and more. 

Other programs may use a similar input 
technique but they do not measure up. 
Many input routines use flashing cursors 
and fi ll in the blank style but you can out
type the cursor. Once completed fields are 
inaccessible for alteration. The programs 
are usually tied to a sort routine that 
makes editing time consuming. Those 
programs are also usually rigid format 
programs that limit their use in other pro
gram applications. 

With Scrinput you can set up your CRT 
just like a data input form and then fill in 
the blanks. The Scrinput utility is com
pletely adaptable to any program use. 

Scrinput is a well written utility program 
that allows the Basic programmer to set 
up his CRT into data-entry fields. The 
Basic programmer can store formatted 
data directly on the screen and then write 
the entire screen onto disk or tape, send it 
to a printer, and manipulate or use it in 
calculations. You can also display and 
edit previously entered data or display the 
calculated results of Scrinput input data. 

Although Scrinput is written in Assem
bly language (source code is supplied 
with the documentation), the user enters it 
in a Basic program. This makes it easily 
usable by the non-machine-language pro
grammer. The Assembly-language speed 
is obvious in the high-speed cursor that 
cannot be out-typed. 
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Simple PRINT@ statements build a 
video display. Minor instructions to Scrin
put inject the cursor into the first logical 
field. Scrinput allows up to 80 fields on the 
screen at a time so you can enter a great 
deal of data. You can enter data into each 
field with complete cursor control. When 

the end of data entry, return ing control to 
the Basic program. You can reassign or ig
nore these control keys or you can use 
other control keys. Shift down arrow and 
any letter A-Z held at the same time can 
be a control. Control P, for example, t_urns 
on the printer for data output from the dis-

"You can call John Acres. 
if you have any trouble. 
That should be enough 

to help any Basic programmer 
get on the right road 

to proper Scrinput use." 

the data entry for the entire display is 
complete, the Enter key or another control 
key returns the program to Basic. The as
signed data will be in Basic variables. 
From this point on, the Basic program 
handles the data as if it had been entered 
with an Input statement. 

When the CRT is fielded the cursor can 
appear only within the data fields. If the 
entry clerk wants to change the order in 
which the fields are filled with data he 
must skip tab to the next field. Shift right 
arrow skips tab to the next logical field. 
The next logical field depends on your pro
gramming, but if you program right to left 
and top to bottom, you must skip tab one 
field to the right. Shift (left arrow) skips to 
the previous logical field. There is com
plete wrap for the skip-tab feature. Under 
non-shift conditions the arrows move the 
cursor either one space left, right, up or 
down. They do not destroy the data they 
pass over. The space bar spaces and 
removes any character in its path. 

During field specificat ion you can tell 
Scrinput what type of data to accept in 
any given field. For example, in a zip-code 
field you can exclude upper and lower
case letters and include only numbers. In 
another field you can include only alpha
characters and exclude numbers. This 
eliminates many common data-entry er
rors. You can search for punctuation, up
percase alpha, lowercase alpha and 
numerical entry in any combination. The 
program ignores all keystrokes that are 
not specified as acceptable. 

Enter, Break and Clear keys are normal 
control keys. Clear clears all of the data in 
the fields without clearing the entire 
screen. Break breaks and Enter signals 

play to the printer. 

Documentation 

John Acres has documented Scrinput 
wel l. There are t horough instruct ions on 
using Scrinput. Two sample programs 
show Scrinput at work. He then breaks 
down the programs (list ings are provided) 
and explains how the important features 
of the program relate to Scrinput. Two util
ity programs aid data storage and recov
ery. You can use t hese ut il ities with Scrin
put or without it in non-Scrinput pro
grams. A complete source code with com
ments is provided. Flowcharts document 
the program's operat ion. These are sel
dom seen in program documentation. 

There are some problems. The docu
mentation does not lead you by the hand 
through Scrinput's operation. Some un
clear points may cause trouble for an inex
perienced Basic programmer on his initial 
excursion into Scrinput. 

You can call John Acres (the documen
tation includes his phone number) if you 
have any t rouble. That should be enough 
to help any Basic programmer get on the 
right road to proper Scrinput use. 

As witt1 most software, ACR Consul
tants offer Scrinput on an "as is" basis. 
The producer accepts no liabil ity for 
damage caused by the program's opera
t ion or failure. Unlike most software, ACR 
Consu ltants offers a 10-day money-back 
satisfaction guarantee. If you do not like 
Scrinput of if you cannot use it, you can 
get your money back. 

Scrinput is useful if you want to write or 
update any data collect ion program, 
whether it be a mai l list, business ac
counts, recipes, or even hobby data.• 



-·••&•• Business and Personal Word Processor 

Wizard 

of 

$259 

..-See List of Advertisers on page338 

0 p 
727 Terminal Bldg. 
Lincoln, NE 68508 
(402) 4 76 - 7202 "520 
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Parsector 8 
Ants 
Space Ace 21 
New Starship Battles 
Synergistic Solar Inc. 
P.O. Box 560595 
Miami, FL 33156 
$14.95-$19.95 cassette 

by W.D. Ives 

Synergistic Solar has finally answered 
my pleas and made their software 

disk-compatible. No matter how good a 
game is, I am not likely to play it more than 
a couple of times if I have to struggle 
through a CLOAD every time I want to re
lax with a game. I will not buy software, 
not matter how tempting the ads, unless I 
know that I can transfer it to a disk after a 
successful CLOAD. 

New Starship Voyages 

The weakest offering of the lot, and the 
only one I cannot recommend, is yet an
other trek game called New Starship Voy
ages. This is a fairly good Trek program, 
but it has been done before, many times, 
many ways. All of the old standard fea
tures are here: one supership with an inex
haustable energy supply blowing away 
dozens of enemy ships ranging in strength 
from pitiful to wimpy; a base where what 
little damage one might suffer can be re
paired; a battle computer to make sure 
you never miss when you fire; a magical 
device called a "scanner" which infallibly 
locates every enemy ship in the whole 
galaxy for you; and so forth . 

These ideas are incredibly stale. Syner
gistic Solar added a few new twists to 
NSV: Each of the 16 commands, for in
stance, takes up a different amount of 
time from the amount you are allotted for 
each turn. 

If you are waiting for someone to do 
something new and original with the 
10-year-old bare bones of Trek games, you 
will have to wait a little longer. As I said, I 
cannot recommend this game. If you get a 
chance to pick it up as a freebie on 
another order, do so, but otherwise, let it 
slide. 

Ants 

In the war-gaming industry someone 
will inevitably write in and say, "Wouldn't 
it be neat to have a war game between two 
colonies of ants?" There are very sound 
reasons why it would not be very neat, and 
I will point them out as I discuss the game, 
Ants. 

Brian Rodo lante of Miami did it. Ants 
pits (you guessed it) the Red Ants against 
the Black Ants. Now, the first problem 
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with a game about an ant war is that it is a 
silly topic; and a silly topic starts off with 
an awful burden of proof because all 
games have to trick the player into taking 
the situation seriously enough to care 
who wins. It is a testament to the program
mer's skills that when I loaded Ants just to 
make sure of my facts I ended up frittering 

"Ants ranks high 
on the 'mindless 

entertainment' scale." 

away all of yesterday afternoon and two 
hours today-and that, mind you, on a 
"silly" game. 

The second problem with a game about 
an ant war is that ants are, after all, in
sects, and insects are not what one would 
call masters of the art of war. Strategy to 
an ant colony consists of finding another 
colony. Tactics are when ants from the at
tacking colony walk up to ants from the 
other colony and try to eat them. Further, 
if you are going to call them ants, then you 
can not diddle too much with reality that 
is, if they are ants, then you, as the leader 
of the colony, must be limited to making 
only very basic decisions which only in
directly affect the ongoing conflict. Thus, 
if you are the queen of the colony, a game 
would be less than honest if it allowed you 
any real control over your soldiers and 
workers on the actual field o f battle. 

Why did I spend eight hours playing this 
silly game? Well it is a visually enter
taining game. There are eight distinct 
types of ants (two sides each having 

drones, workers, soldiers and guards) in 
addition to the immobile queens. The 
mobile ants scurry about on the screen in 
a charming, and really quite apt, parody of 
the way real ants move. The sound effects 
are helpful, too: rapid-fire beeps when the 
ants move, and lots of zots and fweeps 
and other noises when anything interest
ing happens. The game allows six speed 
settings, ranging from one, where the ac-

tion is so fast it is over before you know it 
is started, to six, which is the only speed 
which allows mere mortals to keep track 
of what is happening on the screen. 

The fast speed settings cause the 
game's action to resemble a berserk ver
sion of high-speed Life more than any
thing else. By the time you look at the 
screen, things are vastly different and you 
have to interpret what happened. At all 
speeds, though, the game remains enter
taining. Ants ranks high on the "mindless 

. entertainment" scale, being a game that 
you will not have to take notes for, that 
you can expect to finish in 10 minutes, and 
that stays busy. 

But there is more to Ants than enter
tains the eye. The only command decision 
that the player in this game gets to make 
is the type of ant to produce in a given 
turn. But that is the secret to this game's 
ability to keep me interested. Once pro
duced, the ants scamper out onto the 
field, moving either glacially (the guards) 
or like lightning (the workers), in response 
to a randomizer that moves the critters in 
the general direction of the other side of 
the screen. 

If an ant comes up against an enemy, 
he will attack the enemy if one of his 
moves directs him into the location oc
cupied by the enemy and one of the com
batants will die. In general, stronger ants 
(like guards and drones) will kill weaker 
ants (like soldiers and workers), but not 
always. 

You can win two ways: either by getting 
a bunch of your ants off of your 
opponent's edge of the screen (which is a 
task best fitted for the speedy workers, 
who can zip around the other colony's 
flanks) or stinging the enemy queen 
(which means a drive up the middle, work 
for the plodding, but powerful, guards or 
the even stronger, but defenseless, 
drones), and each method requires a dif
ferent mix of forces. 

The challenge of this game is in these
lection of the proper force both to counter 
your opponent and to achieve your own 
ends. Aside from this decision, the player 
has no control over the game. Surprising
ly, rather than being a source of irritation, 
this limitation allows the players to sit 
back and enjoy the graphics and make ex
tensive production plans. 

I must also point out some serious defi
ciencies in the game. First , there are eight 
different types of ants displayed on the 
screen, and TRS-80 graphics/letters com
binations are really not up to the task. The 
display is highly confusing at first, so 
much so as to be completely meaningless 
to someone new to the game. It was an ad
mirable try, but the game cries for color. 



You can get used to it after a few games, 
though towards the end of the game, when 
the screen is crowded with ants, the dis
play often lapses into incomprehensibility. 

Second, even at the slowest speeds, the 
game moves too fast. When watching the 
game, the players never know which ant is 
going to move next (though there is a 
rough order to their movement), and by the 
time you have spotted the one that is go
ing to move, it is already finished. It has 
also already finished any attacking or de· 
fending. A major attack may dissolve with· 
out the player ever seeing it disappear. 

Finally, this game uses a lot of machine
language subroutines, so the user has to 
be very careful having other routines in 
conflict with the ants routines. (The 
NEWDOS Version 2 Clock function some
times causes Ants to wander off into the 
ozone.) 

Space Ace 21 

Space Ace 21 is an entirely different 
type of game from Ants. Space Ace 21 is 
an accurate, complex simulation of ship· 
to-ship space combat, and definitely not 
an arcade game. 

War-gamers will recognize the three-di· 
mensional movement/display system 
used in this game as being very similar to 
the system used in a popular game from 
Simulations Publications a few years ago 
called Battlefleet Mars and later used in 
several other games. Space Ace 21, 
though, has a great deal to offer beyond 
the old cardboard and paper games. 

Space Ace 21 is not a simple game: 
Without a computer to keep track of the 
minutiae, I expect that it would be impos
sible. With the computer, though, the 
game is quite entertaining-especially if 
you are looking for a simulation, rather 
than a game. 

generator and life support modules must 
be part of every ship's design. 

Ship design is a game in itself: You are 
asked what to place in each area on the 
grid, and when you decide, the program 
draws the selected element in the speci· 
tied location. Thus, not only do you have a 
theoretical knowledge of how your space
ship is designed, you also see it. The 
players can experiment with different ship 
designs, building multi-engine ships with 
no armor but ferocious acceleration capa
bility; or slow, super-strong tortoises that 
never get anywhere, but can blast any 
ship they meet, or anything in between. 
Even if this game did not perform well in 
its other areas I would enjoy it for the ship
building alone. 

The only problem with the ship-building 
routines is that they are unforgiving: If you 
blow your design, there is no going back 
and fixing things-you have to restart the 
program. I recommend that new players 
sketch out their planned designs on a 
piece of paper before entering the designs 
in the program. The graphics can be quite 
confusing until you learn the difference in 
appearance between a disruptor pod and 
a missile launcher. I found myself, when I 
was just learning the game, continually 
forgetting what I had specified for the 
earlier pods and unable to figure out what 
the graphics meant. 

The game is played in 10-second turns 
and Is, I repeat, a simulation. Movement is 
strictly Newtonian-once your ship starts 
moving at a set speed and in a particular 
direction, it will continue to move that way 
until you do something to change its 
movement. One of the easiest mistakes to 
make in this simulation is to build up so 
much speed that you can not brake fast 
enough and zip past your opponent. 

If you want to change your heading, you 

"Space Ace 21 is an accurate, 
complex simulation of 

ship-to-ship space combat." 

The first order of business in SA21 is 
ship design. Your spaceship is designed 
on a 3 by 7 grid. Each space can be filled 
by one of 12 different types of structure: 
armor to sh ield adjacent modules; distri
butors for close-range work; engines; fuel 
tanks; missile pods, torpedo launchers, 
and phasers for long-range combat; sen
sors to improve one's accuracy; cargo; 
and several required modules. Bridge, 

must apply thrust to turn your ship in the 
desired direction-and remember, your 
velocity from previous turns will not go 
away. For a neophyte, just getting an op
ponent's ship within decent disruptor 
range is an accomplishment to be proud 
of-for that matter, just not to run out of 
fuel before getting back to base is 
somewhat of an accomplishment. 

The map of the action is actually a pair 

of maps, one showing the two ships in the 
X-Y plane, and another showing them in 
the X-Z plane. When seen together, the 

"Ship design 
is a game 
in itself." 

displays provide an easy visualization of 
the three-dimensional battle area. The 
scale of the displays is constantly 
changed to keep the ships distinct from 
one another. 

There are four types of commands: 
status reports, which will give you a nu
merical readout on the status of your ship; 
maneuvers, where you specify any direc
tion changes to be made in the upcoming 
turn; speed changes, where you decide 
how much fuel to burn in your maneuvers; 
and weapons, where you blast the other 
guy. 

The combat is just as much fun as the 
ship design because your beautiful space
sh ip is now shot full of holes! Whenever 
your ship is hit by the enemy's weapons, 
the program determines how much dam
age Is done to the ship, and pokes holes in 
your ship's diagram to Indicate where and 
how seriously you have been hit. It Is 
much more meaningful to watch your ship 
get ripped to shreds by a lucky hit than it is 
to read some message like "engines down 
to 70 percsnt effectiveness." And it Is a 
great deal more fulfilling to watch your 
own deadly salvos rip great chunks from 
your enemy's ship. The displays corres
pond exact ly to the simulated real ity, also 
each bit of damage to your ship affects its 
abi lities in some incremental way: reduc
ing acceleration, damage done to your 
enemy, fuel carried, etc. 

Space Ace 21 is a very good game and 
an excellent simulation. It is one of the 
best computerized war-games I have 
seen. I strongly recommend it. 

Parsector 8 and 5 

Parsector 8 is Synergistic Solar's best 
game. It is a spacewar game intended for 
two players, though Parsector 5 has a 
computer opponent. 

The game comes with a sheet of in· 
structions and a template for making a 
screen divider, which splits the screen in 
two and allows each player to see only his 
half of the screen. Th is secrecy is the 
reason that Parsector 5 ·and 8 are such 
good games. 

Computers will be the savior of realistic 
simulations, as can be seen in Parsector. 

80 Microcomputing, April 1982 • 47 

.. 



f0REVIEWS 

Your forces in Parsector are hidden from 
enemy sight, as are the opponent's ac
tions, though some of these can be inter
preted. The action in Parsector is simul
taneous, except in a few isolated and un
important cases, so the game has an over
all feel of grand strategy. 

Parsector is played in a flat universe 
of anywhere from two to eight units on a 
side. Each player controls a mothership. 
The mothership launches bases, cruzers 
and fyters which either solidify ownership 
of an area (in the case of bases) or move 
independently of the mothership in 
search of enemy units (in the case of the 
cruzers and fyters) to f ight. In addit ion, the 
mothership can fight, launching weapon 

Profile II, Profile Plus 
Tandy/Radio Shack 
Forth Worth, TX 
Model II 
$179, $299 disk 

by Craig Hilton 

Adata base manager (DBM) is a pro
gram that allows the user to easily 

manipulate a collection of data. Most 
programs only manipulate input data 
within program parameters. A DBM man
ipulates data by literally writing a program 
In either compiled code or Assembly lan
guage. We tell the DBM what type of data 
we want manipulated and in what form, 
the DBM tell s the computer how to go 
about doing it. 

This saves thousands of hours learning 
to write bug tree in Assembly language. It 
saves us from buying new programs each 
time our needs change. It lets us concen
trate on what we want the computer to do, 
not so much on how to get the computer 
to do it. 

The ability to develop ideas into use
able programs depends on the sophistica
tion o f the DBM and the user. Data base 
manager programs run the gamut of so
phistication. The simplest DBM may func
tion as a cross-reference. Increased so
phistication can integrate a filing opera
tion with mathematical functions, word 
processing and subprogram integration. 

DBM's benchmark features usually in
c lude allowing the user to c reate guide
lines for entering data and customizing 
the input format. It provides powerful edit
ing capabilities for updating, changing or 
deleting data coupled with search/sort ca
pabilities. Mathematical computations on 

48 • 80 Microcomputing, April 1982 

bolts either singly or in spreads to destroy 
enemy ships or bases. Finally, the mother
ship can move throughout the flat uni· 
verse, trying to destroy as many enemy 
bases as poss ible while leaving as many 
friendly bases as possible, and more im
portantly, trying to leave friendly forces in 
locations and ·concentrations that will 
block or s low down enemy attacks. 

sector and two bases, you know that this 
indicates an enemy attack, but you do not 
know where! All of this leads to ii very · 
stimulating game as the players try to find 
and attack each other while protecting 
their own forces. 

The trick, of course, Is to find the 
enemy's bases and destroy them whlle 
protecting your own. Neither player in a 
game of Parsector has any idea, initially, 
of where the enemy is located, or what 
parsectors are under his control. When a 
combat turn is completed and your status 
display reveals that you have lost one par-

Parsector is Synergistic Solar's best 
game, but I must qualify this support. 
Space Ace 21 is actually a much better 
design, and a much more realistic game
and it is the best simulation that I have 
seen to date. However, Space Ace is not 
an easy game to play. You have to do a lot 
of hard thinking to win at it. Parsector, 
while not nearly as good a simulation, is a 
better game because the players can sit 
back and relax.• 

Table 1. Benchmark Comparison 

BENCHMARK 

DOCUMENTATION 
What Is the level of user sophisticatio n? .... .. ... • . . 
Quality of support ing documentation . . .. .. ... • . • . . 

EASE OF USE 

Profile II 

beginner 
sufficient 
(lacks index) 

General use of entire DBM. . . . . • . . . . . . . . . . • . • . . . . . good 
Editing a file . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . good 
Creating a fi le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . good 
Screen/Report customization . . . . . . . . . . . . . . . • . . . . . excellent 

MATHEMATICS 
Mathematical capabilities included . . . . . l imited 

(+, - ) 

CREATION OF THE FILE 
Can fields be altered once created . . no 
Can one fi le access another. . . . . . . . . . . . . . no 
How large is key field. . . . . . . . . . . . . . . . . . . . . . 85 charac ters 
How many blocks can be chained together into 

1 record. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 + key field 
Number of data field types . . . . . . . • . • . . . . . . . . . . . . . . 6 

(alphamerlc, numeric, 
protected, + and - ) 

Maximum number of records possible (key field o nly) . . 20,000 
(with 4 drives) 

Maximum number of records possible (wi th 500 char-
acters per record~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1800 

(with 4 drives) 
Can parts of a block be used in chaining together 1 

record (selectable record length). . . . . . . . . . . . . no 

EDITING OF THE FILE 
Can one file update other files . ........... . . . . . 
Can groups of records be altered or updated with a 

single command . . .. . . . .. .. .. . ... .. . .. . . . 
High speed file index capabi lities . . .. . .. . ... . 
Number of screen/report formats available to a file . . . 

SORT/NG/SEARCHING OF THE FILE 

no 

no 
no 
4 screen/5 report 

Number of layered sort levels possible . . . . . . . . . . . . . . 0 
Can associated fields be clustered into search 

groups . .... . .. . .. . .. . . . . ........ . .. . .. ..... . 
Maximum sort length .. .............. . .. .. . . . . . . . 
Maximum number of sort criteria ....... • . •.•. • .• .. . 
Number of sort comparison cri teria . .. . .• . • . •. • . • . .. 

no 
30,000 characters 
38 fields 
5 
(GT,LT,GE,LE,Range) 

Profile+ 

competent 
poor 

excellent 
excellent 
excellent 
excellent 

yes 
(standard arithmetic) 

yes 
yes 
85 characters 

3+ key field 
15 
(all as previous + 
date fields (2), last 
update fields must fill 
fields (5) 
20,000 
(with 4 drives) 

2400 
(with 4 drives) 

yes 

no 

no 
yes 
4 screen/5 report 

0 

yes 
30,()(X) characters 
36 fields 
5 
(GT,LT,GE,LE,Range) 

Table continues 

Reader Service for facing page ...-29-
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entered data are often made automatical
ly, as are merge funct ions and high speed 
indexing. Many systems allow the input of 
data from unrelated programs and inter
act ion between various files within the 
system. A sophisticated reporting option 
lets the user specify (or customize) what 
type of reports are needed, how they 
should look and from what data source. 
Reports can include labels, statements 
and letters. All DBMs d.on 't have all these 
functions. That is why we are comparing 
two systems against these benchmark 
functions. 

The first DBM, Profile 11, is simple and 
comparatively inexpensive. The second, 
Profile Plus, is the improved version of the 
first. It is more expensive and more cap
able. For the average user they offer the 
features and price to make it an excellent 
starter system. 

Profile II 

Profile II functions more as a reliable 
fi ling cabinet with cross references. The 

" .. Profile II 
is simple and 
comparatively 
inexpensive." 

Star Warrior 
Automated Simulations 
P.O. Box 4247 
Mountain View, CA 94040 
$39.95 disk or cassette 

by Dan Cataldo 

Star Warrior transforms you into one of 
the Furies, paid agents of justice and 

revenge. The oppressed inhabitants of the 
planet Fornax hired you to free them from 
the government of the Stellar Union. 

The game consists of two scenarios. In 
the first scenario you have been dropped 
with one of your fellow Furies onto the 
surface of Fornax. Your partner's mission 
is to move south and kill the Governor. To 
create a diversion, you move north creat
ing destruction and mayhem. You want to 
be seen and shot at (Furies being either 
exceedingly brave or incredibly stupid). 
You select your combat suit, the number 
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Table continued 

REPORTING OF THE FILE 
Is there a screen report option .. 
Are subtotals generated on reports . 
Is there a label generator option .. . 

. . . . • . • . • . • . . . . . no no 
no 
yes 

no 
yes 
(6-99 lines) (1 -8 lines) 

What types of reports are available ...... . . .. .. .•.. . columnar (single line) columnar (single line) 
columnar (double 
line) summary reports 

GENERAL FEATURES 

Can non·DBM program data be accessed or tied in . no no 
Can non·DBM programs be run in conjunction with DBM 

programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . no yes 
Is the system upward expandable to fixed disk ... . . • . no no 
Is there a bulll·ln word processor ..... .... . no 

(can interface with 
Scripsit II) 

no 
(can interface with 
Scripsit II) 

Does it support single sheet feed for word processor 
printers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . no yes 

SPEED 
Time to allocate 1 block of 1000 records . . . . . . . . . . . . . excellent excellent 

1min20 sec 
Time to sort 1000 reco rds on 2 sort criter ia . . . . . . . • . . . excellent 

35 sec 

t min 5 sec 
excellent 
31 sec 

OVERALL 
Cost of program per 1000 records of 1 block length. $110. 
Overall evaluation ('lo of all possible total points) . . . . . . 30% 

$132. 
59% 

system is lacking In many areas. The first
time user should purchase the auxiliary 
manual with cassette tape explanations 
along with the program. Serious first-time 
users should consider the Profile Plus ad
ditions as being worth the extra $220. 

Prollle Plus 

Actually this is an add-on package to 
Profile II, providing some of the features 

of minutes the scenario will last and level 
of difficulty. There are five levels. 

The second scenario reverses the roles. 
Your mission must be accomplished as 
quickly as possible. Find the Governor, kill 
him and escape. The Governor can move 
around; his forces will shoot you on sight. 
There is no time limit to this scenario, but 
you lose points If you take more than 20 
minutes. 

Each scenario takes place in an area 7 
by 9 kilometers, divided into squares one 
ki lometer on the side. Your monitor dis
plays one square at a time. There are four 
types of terrain: plains, swamps, moun
tains and forests. The terrain maps for the 
two scenarios are completely different. 

In Star Warrior plains are represented 
by a blank monitor screen. The swamps, 
mountains and forests are represented by 
randomly scattered symbols. The graphic 
representation of the Furies is an improve
ment over other Automated Simulations 

needed to move Profile II into the true 
DBM class. The system is well priced. Pro· 
file Plus may be the least expensive DBM 
in its class. The system works quickly. 
With a few additions it could be a first
class system. 

It needs a better documentation pack
age. It also lacks a layered sort capability, 
subtotal options and t ie-in capabilities to 
non-DBM file data.• 

programs, such as Morloc's Tower. 
Each of the Furies' powered armor suits 

has different characteristics: flight speed, 
armor strength, shield strength, infravis
ibility, decoys, size of blaster and power
gun and number of missiles and blaster 
charges. Disk version users can build a 
custom suit. Cassette users can do almost 
as well by making the appropriate adjust
ments to the data lines of the program. 

The enemy has many different types of 
weapons: robot tanks, nitron guns, maul
ers, flitters and infantry. They are all 
deadly. 

The handbook is well designed and 
easy to understand. 

Star Warriors uses a varied assortment 
of chirps, whines and other interest ing 
noises. If you choose not to use sound the 
game proceeds much too quickly. 

The price seems a bit steep. If you can 
afford it Star Warrior is a very fine 
program.• 



HA:PPINESS IS ... NEWSCBIPT™ 
TBE WORD PROCESSOR FOR 
BUSINESSMEN AND PROFESSIONALS 
We offer you ongoing support by answering 
your questions and providing reasonably 
priced enhancements. 

A FEW OF NEWSCRIPT'S STANDARD FEATURES: 
*Form Letters with merging of names and addresses 
*Gives superb appearance to your final documents (,.._;;-r, ===~~=~ 
*Comprehensive manual with hundreds of examples ! . lJi 
*Centering. top/ bottom titles. indents, pagination 
*Underlining. boldface. double-width. italics! 
*Sub-scripts. super-scripts. proportional pitch t 
*Generates Table of Contents. sorted Index 
*Allows block graphics . special symbols t 

*Search and replace globally or within a range 
*Block move. copy. delete, insert from other file 
*AUTOSAVE. WHOOPS. DIRECTORY. KILL, REPEAT 

*Based on IBM's "EDGAR" and "SCRIPT" systems 
*Supplied ready-to-run on "tiny" DOSPLUS 
*Eas ily transferred to NEWDOS. NEWDOS/ 80. LOOS. TRSDOS 
*Includes handy Quick Reference Card 

NEWSCRIPT CONTROLS THESE PRINTERS: 
*EPSON MX-80. MX-100: a ll 12 fonts. plus underlining 
and block graphics: ita lics with GRAFTRAX 
*Centronics 737. 739: Radio Shack L.P. IV. L.P. VIII, Prowriter, 
Daisy Wheel IL NEC PC:-8023A. TEC 8500R. C.ITOH 8510: 
Right- justified true proportional printing 

*Good support for: Diablo. Spin write r. Starwri ter. QUME. Microline, 
Anadex. modified Selectric, standard line printers 

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

TYPICAL USER AND REVIEWER COMMENTS: 
"There is a new word processor on the market that will change the way p eople think about the capabilities qf the TRS-80. Imagine a 
powerful mainframe text editor running on a TRS-80, with virtual compatibility between the two versions . . . on-going support second to 
none, with superb documentation.'' (Jim Kla proth. 80-U.S. JOURNAL February, 1982) 
the m an ual: 

"It definitely rates the first '1 0' given to any documentation reviewed in this column. " (A .A. Wicks, COMPUTRONICS, October, 1981) 

the s oftware: "An excellent Word Processor" (D.H.) ; "Absolutely fantastic" (S.E.S.J: " You have features that I cannot duplicate 
on m y $14.000 system" (J.B.! 

the support: "Your phone information system and the prompt and courteous staff that you provide to help y o ur clients ... are worth 
the cost o f the system." (V.H.H.) 

REQUIRED CONFIGURATION: 48K TRS-80 with 
one disk drive. Specify Model I or Model III . 

+ Some feotures work only if your printer has the mechanical capa bility. 

* * Daisy Wheel proportional is ext ra-cost op tion. 

NEWSCRIPT 7 .0: 
MAIUNG LABELS OPTION: 
Special: NEWSCRIPT + LABELS: 
Daisywheel Proportional Option: 
.. PENCIL •• I ··scRIPTSIT .. 
File Convertor: 
Manual Only ( 180 pages): 

$124.95 
29.95 

115.00 
49.95 

14.95 
30.00 

TO ORDER, CALL NOW, TOLL-FREE: 

(800) 824-7888, O perator 422 
CALIF: (800) 852-7777, Oper. 422 
ALASKA/HAWAII: (800) 824-7919 

FOR TECHNICAL INFORMATION CALL: 
(213) 764-3 131. or write to us. 

Reference Card Only: 2.50 
Electric Webster+ Correction Feature: 149.50 

Order from your Software dealer. or from: Graphics Editor and Programmer: 45.95 

PRO~T:91 
DOSPLUS 3.4: 149.95 

DEPT. C, BOX 560 •NO. HOLLYWOOD, CA 91603 
TERMS: We accept VISA. Mas te rcard. checks. Money Orders, C .O.D. a nd 
even cash. We pa y s h ipping via s urface UPS inside U.S.A. Please add 
S3.00 for Blue Labe l. 6% tax in California, and 15% outside North Ame r
ica {air shipme nt). 
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Refware Thesaurus 
David C. Whitney 
David C. Whitney Associates Inc. 
P.O. Box 451 
Chappaqua,NY10514 
Models I or Ill, 48K, two disk drives 
Builder. $149.95 
Nouns and adjectives: $39.95 each 
User's Manuals for nouns, adjectives and 
builder. $9.95 

by John P. Mello Jr. 
80 Microcomputing staff 

Put a thesaurus on disk and save your· 
self some thumb wear. At first blush, 

it seems like an unimpeachable idea. But 
unfortunately, it is an idea that lives and 
dies by its host-the microcomputer. 

If-as David C. Whitney, quoting an 
English lexographer, observes in his in
troduction-the strength of Roget's tome 
is also its chief weakness, then the same 
is true of the Refware Thesaurus. 

This thesaurus consists of three 
5.25-inch disks, one consisting of nouns, 
one of adjectives, and one a builder allow
ing you to create a specialized thesaurus 
of up to 6,200 words. Each disk is sold 
separately. According to Marketing Direc
tor Robin Vaughn, verbs and adverbs are 
in the prototype stage along with a Model 
II version of the thesaurus. 

All three programs are very easy to use, 
so much so the three user's manuals 
seem almost superf luous. 

disclosed," the thesaurus printed: 

The terms of the conclusion were not disclosed. 

The terms of the harmony were not disclosed. 

The terms of the concord were not disclosed. 

The terms of the treaty were not disclosed. 

The terms of the pact were not disclosed. 

The terms of the concordance were not disclosed. 

The terms of the accord were not disclosed. 

The terms of the assent were not disclosed. 

The terms of the consent were not disclosed. 

After you compile your first synonym 
set, the thesaurus asks if it should find a 
different group of alternate words for your 
noun or adjective. If you reply posit ively, 
the thesaurus determines if it has such a 
group and if so, either prints or lists the 
set. 

All th is is done very fast; faster than a 
search through a conventional thesaurus, 
if you f ind a suitable word in the first 
group the Refware Thesaurus gives 
you. Chances are, however, you won 't. 
Here's why: 

Take the word agreement. A conven
ti o nal thesaurus lists 13 synonym 
categor ies. Most times, you can im
mediately spot the category closest to the 
meaning of the word you are looking for. 
With the Refware work, the computer 
chooses the category. If it isn 't the cor
rect one, you must request another group 
of words. This adds to the time it takes to 
find a synonym in the microcomputer 
thesaurus. Also, you never know if there is 
another synonym set, so every time you 
call up one set, you must call up another 
to see if it is there and if it is there, to see if 

"All three programs are 
very easy to use, . .. 

the three user's manuals 
seem almost superfluous." 

After booting up your disk operating 
system, loading Disk Basic and running 
the program, a series of " billboards" ap
pear on the screen. One defines nouns or 
adjectives. Another suggests you can use 
the thesaurus to find hard-to-spell words: 
Think of a synonym for the hard-to-spell 
word and have the thesaurus list syn
onyms for the synonym. The hard-to-spell 
word, properly spelled, should be in the 
list. 

The thesaurus lists on your monitor or 
prints a list of 10 synonyms. However, 
unlike a conventional thesaurus, it also in
serts the synonyms for the word you want 
replaced in your sentence. In the sentence 
"The terms of the agreement were not 
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there is a more suitable word on it. 
While the microcomputer thesaurus is 

initially faster than f inding a word manual
ly, it oftent imes seems like it is taking 
longer because you spent time waiting, 
while time spent thumbing through a con
ventional thesaurus is time spent doing. 

The microcomputer thesaurus, be
cause of disk space considerations, ex
c ludes words with more than 12 letters. It 
contains 6,200 nouns and the same num
ber of adject ives. This is a significant 
limitat ion when you consider the fourth 
edit ion of Roget's book, published by 
Harper and Row in 1977, contains 250,000 
words. 

Another limitat ion of the microcom-

puter thesaurus is it can't be accessed 
while you are in a word-processing pro
gram. If you are composing with a word 
processor and need a synonym for a word, 
you have to break out of the word pro
cessor, load Disk Basic, load th e 
thesaurus, find a synonym, break out of 
Disk Basic, reload the word-processing 
program, call up the file you were working 
on and insert the word you were looking 
for. A cumbersome process to say the 
least. 

The eight utility programs in the nouns 
and adjectives thesaurus are sold 
separately as a builder enabling you to 
construct a reference work and possibly 
make some extra cash. Thesaurus author 
Wh itney, who has edited the World Book 
Encyclopedia, Encyclopedia Americana, 
Reader's Digest Almanac and Yearbook 
said in the user's manuals for the three 
programs: 

"Any user of the Refware Thesaurus 
Builder who const ructs a comprehensive 
specialized thesaurus that may be useful 
to others in a given fi eld or profession 
should send a copy to the Refware divi
sion so that it can be evaluated. If the 
user's specialized thesaurus is judged to 
be commercially viable, the Refware divi
sion will undertake to market it with 
royalties paid to its author." 

The builder lets you enter synonyms in 
groups of 10 ("dummy" is used to reserve 
spaces in blocks with less than 10 words). 
It a lso allows list ing or pri nting the blocks 
or all the words in your thesaurus in 
a lphabetical order. The builder is a 
tremendous boon for someone preparing 
a thesaurus, but after it is prepared, the 
author must face the difficult ies accom
panying the thesaurus' brethren, nouns 
and adjectives. 

Whitney noted in the user manuals for 
the Refware works, "Wi th the ever
expanding memory size and storage 
capacities of microcomputers, it seems 
likely that massive printed reference 
works like a (Roget's) thesaurus, will soon 
go the way of the dinosaur." After viewing 
the Refware programs, Roget 's hei rs 
needn't sweat over loss of royalties ... not 
for awhile yet. • 



Floppy Disk Controller 
A.M. Electronics 
3366 Washtenaw Ave. 
Ann Arbor, Ml 48104 
$400 

by John Ratzlaff 

The popularity of the Model Ill has been 
accompanied by a veritable host of 

companies supplying after·market equip· 
ment, including disk drives and con· 
!rollers. These typically offer several ad· 
vantages over the Radio Shack-installed 
drives, including lower price and greater 
flexibility. Most of the available controller 
kits support double·sided drives. 

The A.M. Electronics Floppy Disk Con
troller Board kit includes the controller 
board and all mounting hardware,cables 
and power supply, but not the d isk drives. I 
chose two Tandon double-sided, 40-track 
drives, without case or power supply. I 
also purchased DOSPLUS 3.3 from Micro 
Systems Software. The total cost for my 
disk system came to about $1,170. 

The installation instructions were 
thorough and easy to follow. The excep
tions were minor. A few nuts and bolts for 
mounting the controller board were miss· 
ing and the description of the controller 
board power supply cable did not match 
the cable I found. I determined the proper 
orientation by referring to the pin num
bers. There were no traces to cut and no 
soldering was necessary. I was impressed 
with the way the kit fit perfectly into the 
Radio Shack design. The most difficult 
operation was breaking out the plast ic 
face-plates that cover the disk drive open
ings in the computer housing. 

The disk drives must be con figured to 
the system. I called A.M. Electronics and 
was told to remove the terminating re
sistor packs from both drives and break 
certain DIP jumper connect ions on the 

111 BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BASIC 
is spent 
inserting 
my diskette." 
SCOTT ADAMS - PRES OF ADVENTURE /NTL. 
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drives. Which connections to break will 
differ with di fferent drives. Photo 1 is the 
completed installation before putting the 
computer back together. 

After installat ion, I booted the sys
tem up and it worked! However, upon at-

tempting a backup I ran into trouble
DOSPLUS declared about half the tracks 
on the disk f lawed and rejected the 
backup. At this point I learned one of the 
disadvantages of assembling your own 
system from various s upp lie rs : If 

A.M. Disk Controller Ins talled. 

IDS 460 printer 
Integral Data Systems 
Milford, NH 03055 
$1,095 

by Dennis J. Wilkins 

I now own my third line printer. I use 
my system for word processing and to 

print business forms and engineering re
ports. It took only a few months to realize 
my first printer was not up to the task. 

I looked at new product releases in sev
eral magazines and became interested in 
Integral Data Systems model 440 printer, 
dubbed the Paper Tiger. I so ld my ori ginal 
printer and purchased a 440. 

The IDS 440 had a number of good 
points. Its lowercase was quite legible, 
though not great . It was considerably fast
er than my first printer and had more intel
ligent func tions, including auto page feed 
and ou t-of-paper sensing. It could print 
eight different column widths on an 
8-112 -inch wide sheet of paper. I was very 
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happy with my 440, unti l I saw a sample 
printout from the new IDS 460. 

I bought the new Paper Tiger in Janu
ary, 1981. It plugged into the 440 cable and 
worked on the first try. The type style is 
nearly as good as a typewriter. 

The IDS 460 is a microprocessor-con
trolled, bi-directional, dot-matrix line print
er, avai lable with a 2K character buffer 
and raster scan graphics opt ion at $1 ,095 
list. It has a nine-wire ballistic printhead 
with t rue descenders. It handles paper 
widths from 1.5 to 9.5 inches (tractor feed 
only-an optional single-sheet feeder is 
available for 8-112 by 11-inch paper). 

The IDS 460 can underline text with a 
solid line. The paper can be moved under 
software contro l, allowing su bscripts, 
superscripts, or equations to be printed. 
Up to eight vertical tabs can be pro
grammed. Vertical movement can be con
trolled to the nearest 1148th of an inch. 

The user controls the margins, tabs and 
intercharacter spacing. Character widths 
are available in 4.8, 5.8, 8, 10, 12 and 16.5 
characters per inch. 

something goes wrong, it may be difficult 
to determine which part is faulty. I ru led 
out disk fai lure because it rejected the 
same tracks every t ime, even with high
quality disks. I ru led out DOSPLUS failure 
as TRSDOS did the same th ing. I called 
A.M. Electronics and was told it was pro
bably a faulty controller board. 

With the new board installed the 
system worked perfectly. It was par
ticularly gratifying to be able to ask for 
DIR:OB (back-side of drive zero). I now 
have the equivalent of four disk drives 
with a capacity of roughly 720K bytes. 

The A.M. controller kit is compatible 
with all existing Model Ill DOSs, although 
TRSDOS will not support the double-sided 
capability. DOSPLUS was chosen for this 
reason. 

I highly recommend the A.M. Electron
ics cont roller kit, along with double-sided 
drives and DOSPLUS as a reliable, easy
to-assemble, large-capacity system. It 
must be mentioned, however, that there is 
a substantial t rade-off: Radio Shack will 
not service, much less honor the warranty 
on a system with an after-market disk con
troller and drives installed. If something 
goes wrong, the unit must be disassem
bled and the disk system removed before 
Radio Shack will service the computer. It 
is easier to find a non-Radio Shack repair 
facility when servicing is needed. This is an 
acceptable price to pay for the increased 
flexibility and lower system cost. • 

The 460 has constant pitch and propor
tional spacing modes for all character 
widths. Fig. 1 shows examples of type 
size, margin control and proportional 
spacing. The proport ional spacing mode 
prints letters with a constant space be
tween the end of one letter and the begin
ning of the next, rather than at a fi xed 
spacing from center to center. Proportion
ally spaced type looks more pleasing than 
constant pitch. 

The 460 also has form features. Page 
length can be set at power-up to one of 
eight lengths. Under software cont rol, the 
page margins, top, bottom, left and right 
can be set in increments of 1148 inch vert i
cally and 1120 inch horizontally. Line spac
ing can be set at power-up to six or eight 
lines per inch, but can be set to any spac

.ing via software in increments of 1148 
inch. The IDS 460 has right margin justifi
cation built in. The right margin can be 
made straight under printer control, even 
in the proportional spacing mode. Fig. 1 
shows an example of this capabi lity also. 

The IDS 460, like its 440 cousin, has 



both serial (RS-232) and parallel (Centron
ics style) interfaces built in. The interface 
is selected by moving jumpers in a socket 
on the main circu it board. All other logic 
default controls, including on/off of auto 
line feed with carriage return, fixed or pro
portional spacing, parity select and baud 
rate (for serial interface), form size, line 
spacing and automatic paging at form 
boundaries are selected by switches lo
cated at the top of the printer. 

The 460 (Photo 1) has a footprint 15.75 
inches wide by 12.5 inches deep. It is over 
12 inches high. This tall design has its ad
vantages. There is room for over 500 
sheets of paper under the printer. 

The height allows for straightforward 
placement of the main circuit board be
hind the paper path. IDS used the extra 
height to mount the mode select switch
es, form feed and line feed controls direct
ly on the upper edge of the board without 
extra cables. The height also provides effi
cient convection cooling of the circu itry. 

The IDS 460 Paper Tiger 

The 50-page owners manual includes 
maintenance and troubleshooting sec
tions, as well as complete operational de
scriptions. The manual is well written with 
plenty of line drawings and photographs. 

I have printed over four mil lion charac
ters with my 460 so far. I am on the second 
ri bbon (even though the first one wasn't 
too light when I replaced it- IDS suggests 
about 5 million characters per ribbon). The 
ribbon costs about $13 and is not too 
messy to replace. It works well , producing 
even inking across the page. The 460 has 
performed faultlessly, save one problem. 

My IDS 460 will do just about anything. 
Mine tried to self-destruct when I sent it 
the right (wrong?) code sequence. Luckily, 
the only damage was a blown fuse in the 

,,. See List of Advertisers on page 338 

.. I BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BUILT IN 
FUNCTIONS is 
spent inserting 
my diskette." 
SCOTT ADAMS - PRES. OF ADVENTURE !NTL. 
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The followiniJ was producad on an Integral Data Systems 460G dot-matrix printer. 

This is an example of fixed p itc h at 12 cp i abcdefghijklmnopqrstuvwxyt . 
This is an example of proportionally spaced 10 c pi type a bcdefghijklmnopqrst uvwxyz. 

Below are samples of all six type sizes 

ABCDEFClllJnHHOPQRSTUMYZibcdefqhijl:lmnopqrshmnydZ3456789t?)(/ll$\&'=-@+;)( 

ABCDEFGHIJKLMNOPORS TUV\o/XYZabcdef ghijklmnopqrstuvwxytl23456 789 • ?> {/ 1 ll$%&' =-@+ ;) ( 

ABCDEFGHIJKLMNOPORSTUV\JXYZabcdef ghijklmnopqrstuvwxyz1 23 456 789 *? ></I #$% &' 

ABCDEFGHIJKLMNOPORSTUVW'XYZabcdefghijlclmnopqrstuvwxyz123456 789 *? > 
ABCDEFGHIJKLMNOPORSTUVWXYZabcdefghijklJ'nnopqr 
ABC DEF G HI J KLMN 0 P 0 RS T UV'\..7XYZa.bcd ef g hi 

This is an example o f margin contro l 
and right justification wi t h 10 

ch2,r/in proportional s pa ci ng. The 
printer keeps track of a ll margins , 
and spaces characters to provide even 

left and right b o rders as pr o gramed 
on the printer. 

This is an ex a mp l e of margin 
control and right justification 
with fixed pit c h type. Compare 
this block of text with the bloc k 
of proportionally spaced type at 
the left. Wh ic h looks mo re legible 
to you' The IDS 460 can p ri nt 
either style 

motor power supply. I called Integral Data 
Systems and gave them the code se
quence that caused my printer to go nuts. 

A few days later they called to tel l me 
what caused the self-destruct mode. The 
problem occurs when an escape code 
(dec imal 27) is sent, putting the printer in 
the programming mode and then a deci
mal 3 is sent. This is not a legal sequertce 
and should not occur in practical use. It 
causes the printer to try to do everything 
at once. 

I have had no other problems with my 
printer. Its capabilities optimize the opera
tion of several word processors and oper
ating systems. Its form feed, l ine feed , and 
forward/reverse feed are conveniently 
located and logical in operation. One con
trol is usefu l but not so conveniently 
located: the print head-to-platen spacing 
adjustment. This adjustment finely op
timizes the print head spacing for different 
thicknesses of paper, or multiple part 
forms. You have to remove the cover to 
reach it. It is only necessary when a con
siderable change in form thickness is 
made. I use it often. Others may never 
need th is feature. 

The 460 printing rate varies depending 
on character s ize. At 10 cpi, proport ionally 
spaced, it outputs about 150 characters 
per second, Since it prints in both direc
tions, the throughput is very nearly th is 
great. In enhanced modes it outputs 
about 80 cps. 
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Figure 1 

The graphics mode provides complete 
individual dot control. In this mode it 
prints unidirect ionally to assure better 
line to line synchronizat ion and is slower. 
There have been a number of screen dump 
routines published. At least one company 
has a graphic driver available for high re
solution (84 by 84 dots per inch) plots. 

The IDS 460 is not the least expensive 

Anderson-Jacobson Selectronic 841 
Anderson-Jacobson 
521 Charcot Ave 
San Jose, CA 95131 
$1,095 

by Robert A. Batty 

It is diff icult to bel ieve after reading 
ads for the IBM, Wang and DEC word 

processors costing $5,000 to $8,000 that 
the TRS-80 owner can invest less than 
$2,500 in a word processor and get a 
stand-alone computer that w ill do things 
the commerc ia l processors will not. 
Granted, the TRS-80 system is not as effi· 
cien t as those costing double or more, but 
the output can be identical. 

As a freelance writer I need a printer 
that produces high-quality output. Be
cause dot-matr ix printer manuscripts are 

matrix printer on the market, but it has 
about every feature anyone would want 
and prints the finest looking font of any 
matrix printer I have seen for under$1,500. 
A wide platen version is available (IDS 560) 
for 15-inch paper capabi lity ($1,395 sug
gested retail price). If I had it to do all over 
again, I would still buy an IDS Paper 
Tiger.• 

not acceptable to many ed itors, the print
er for word processing should be a daisy 
wheel or type-bal l model. I chose an An
derson-Jacobson 841 with paral lel inte r
face for the fol lowing reasons: It is less 
expensive than the daisy-wheel printer; it 
is a recondit ioned IBM Selectric, noted for 
superior print quality; it is intended for 
computer input/output or word-process
ing appl icat ions, and there fore is more 
rugged in construct ion than secretarial 
models; it is compatible with the TRS-80, 
and a lthough Radio Shack does not sup
port or recommend it , it works well with 
the cables available from the A J Distr ibu
tors and Radio Shack; it s stand-alone 
diagnostic will isolate problems to it or 
the computer; and service on the printer is 
usually available locally. 

The remainder of the word-processing 
system consists of cables, the lowercase 
opt ion, and Scripsit. 



This inexpensive word processor has 
some deficiencies. There is little memory 
available for tex t after you enter Scrips it. 
All that remains for text in a 16K system is 
4, 100 characters, less than three double
spaced pages. You can overcome this 
shortcoming by frequently saving the 
edited material on the cassette tape. If 
you monitor how much memory remains 
you will know how much text to process 
for two pages of manuscript. 

"As a freelance 
writer I need 
a printer that 

produces 
high-quality 

output. " 

The lesser consequence to writers is 
the slow printer speed and the TRS-80/ 
Selectric line-feed problem. The latter in
volves single spacing the paper when the 
program requests a double space. Setting 
the line space lever on the printer to "dou
ble" solves this defect as manuscripts are 
double-spaced anyway. 

The program does not automatically 
underline. To underl ine disconnect the 
printer from the computer (a switch on the 

printer) and manually key the underline. 
The A/J printer, in offline mode, func

tions as a secretarial model with a vari
ety of print fonts available by chang
ing the type ball. Many word processors 
do not have this stand-alone capabil
ity; the printer cannot be separated from 
the system and usually has no keyboard 
of its own. Any printing must take place 
through the processor. 

You can add more memory to the system 
making the frequent tape saves unneces
sary. You can also add disk memory. • 

.,- See List of Advert isers on page 338 

.. I BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
AUTOMAP and 
AUTOFILE is 
spent inserting 
my diskette." 
SCOTT ADAMS - PRES OF ADVENTURE /NTL. 
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MDX-2 PC Board & User Manual 
Micro-Design 
P.O. Box 748 
Manchaca, TX 78652 
$74.95 

Complete Kit of Parts 
Computex 
321 El Dorado 
Webster, TX 77598 
$269 

by Ronald Cangro 

If a direct-connect modern, 4K EPROM, 
serial port plus all the features of the 

Radio Shack Expansion Interface sound 
interesting consider the Micro-Design 
alternative. 

The interface is available either as a kit 
or assembled. The kit is not intended for 
inexperienced assemblers. Knowledge 
about electrical components and their 
markings are needed as well as experi
ence in soldering techniques. You can 
purchase only the PC board and manual 

the market. However, the advertising is a 
little misleading on several features. The 
RS-232 port must be used for modem oper· 
ation and is unavailable for another use. If 
you wanted to use the modem and serial 
interface at the same time, you are out of 
luck. The dual cassette port is nothing 
more than an output telling when the cas
sette drive has been accessed. Additional 
external circuitry is required for proper 
operation. Finally, the direct-connect 
modem requires an off-board coupling 
transformer and switch to function 
properly. 

The kit goes together fairly well. There 
are a few minor errors in the instructions 
and schematic. The errors are nothing a 
little common sense would not fix. Some 
of the shipped components have different 
lead spacings than what the printed cir
cuit board is laid out for. It was difficult 
to find placement of some components. 
The printed circuit board is made of a 
high-quality, double-sided plated through 
material with a component legend and 
solder mask. There does not seem to be 
any rhyme or reason to the component la· 

PS1 (Power Supply) Provides all power for completed expansion board. Plus or minus 12 volts and plus or 
minus five volts. The transformer is not board mounted and must be supplied externally. 

MEP1 (Memory Expansion) Includes all circuitry to expand system memory to 32K of RAM. 

EPM1 (EPROM Expansion) Includes all circuitry to overlay the upper 2 or 4 K words of memory with a 2716 
or 2732. 

CASS1 (Dual Cassette) Provides all decoding for using two cassettes on your TRS-80. The relay is not board 
mounted and must be supplied externally. ,., 

OCM1 (Direct Connect Modem) Includes circuitry to operate a 300-baud originate or answer modem. The 
coupling transformer is not provided on board and must be supplied external to the PCB. 

LPB1 (Centronics Parallel Line Printer Bus) Circuitry to allow any Centronics parallel type printer to be used at 
the same address as in the Radio Shack Expansion Interface. 

RS-232 (RS-232120 MA Serial Interface) MDX-2 PCB supports both RS-232 and current loop devices without 
external boards or parts. 

RTC1 (Real-Time Clock) Includes circuitry to use Radio Shack equivalent interrupt-driven clock. 

FDC1 (Floppy Disk Controller Kit) MDX-2 al lows standard five· inch disk drives, single density, to be interfac· 
ed to your TRS-80. 

Table 1. 

from Micro-Design and individually buy 
the parts. Or buy the parts in module form 
from Computex and build only particular 
features. 

The PC board can be built at your own 
pace with a minimum of duplication in 
components. The different modules avail
able are listed in Table 1. 

The interface is completely software 
compatible with the Radio Shack inter
face. The added features are not available 
on any other expansion board currently on 
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bels silk screened on the board. R1 might 
be found on one side of the board next to 
R53. With a little searching all com
ponents can be found. 

One major deficiency of the printed cir· 
cu it board is the edge connect fingers are 
not gold plated. Only time will tell if it will 
cause a reliability problem in these con
nections. The edge connectors on the Ra
dio Shack interface are not gold plated 
either. 

Two resistor packs are required in the 

board layout. Neither is provided in the 
Cornputex kit. Instead, instructions for 
building your own are given. No headers 
are supplied to facil itate the task. 

Another inconvenience, is the lack of 
Radio Shack power packs by Computex. A 
transformer assembly of the power cord, 
external diodes and wiring has to be con
structed. 

"The kit 
goes together 

fairly well." 

The printed circu it board layout is well 
designed incorporat ing several features 
to make the kit nicer to build and use. The 
use of DIP switches for programming 
baud rates is nice. The inclusion of the 
originate/answer switch on board, along 
with a DB25 connector is convenient. 

To fit the modem on board components 
have to be stood on end making assembly 
awkward. There is not enough room on 
board for the coupling transformer either. 
It would be nice if the on-board power reg
ulators could provide enough power for at 
least one disk drive. The whole power sup
ply cou ld have possibly been designed to 
power the main computer assembly (key
board) as well as the expansion interface 
eliminating the need for the extra power 
pack on the main unit. Perhaps the next 
generation board will include a double
density floppy-disk controller and 1,200-
baud modem capability with auto answer 
and dial. Even without these features the 
MDX-2 is impressive. 

The manual is severely deficient if the 
board does not work the f irst time. A 24-
hour hotline is available for technical 
questions. At th is writing an answering 
machine took messages. Technical assis
tance was only available after 5 p.m. Tex
as time. They were helpful when I called. 

The line printer, modem and memory all 
function flawlessly. Your printer has to 
have an auto line feed on receipt of a car
riage return to function properly. This has 
nothing to do with the expansion interface, 
but is a result of the Radio Shack software. 

The floppy-disk controller has a tenden
cy for read and parity errors on the inner 
tracks. The circuitry is critical to disk 
alignment. A better data separator circuit 
should have been included. 

The Micro-Design expansion interface 
alternative is well worth the money. But, 
be prepared to spend some time build ing 
and troubleshooting the board.• 



Micro mouth 
Micromint Inc. 
917 Midway 
Woodmere, NY 11598 
$150 Kit, $175 assembled (Model I) 
$200 assembled (Model Ill) 

by Dennis Bathory Kitsz 

I M the T A S 80 . . . I M under 1 thousand 
dollars-ss and I have over 1 hundred 40 

2 ss-A . . . I ss-A: " Danger! Danger! Check 
flow cont rol! It is lesser than the limit. The 
speed is 2 percent less. Stop it. Try 2 stop 
it. " Ss-o, U A in time 2 have it. " This is 
Digitalker. 

Micromouth is certainly a treat to hear. 
One of the most convincing speech at· 
tachments for the home computer, its or· 
iginal speech was done by a human, then 
digit ized. The digit ized voice was placed 
into read-only memory and made part of 
the Digitalker product set manufactured 
by National Semiconductor. The first 
complete TRS-80 (or Apple) attachment 
using the National e lect ro nics i s 
Mic romouth. 

Micromouth comes in a plastic box with 
cable and power supply and attac_hes 
easily to the TRS-80; an amplifier is built 
in, but a small speaker is needed to plug 
into it. Then it's ready to go. Typing OUT 
127,0 calls the sign-on phrase (the only 
one in a female vo ice), " This is Digitalker." 
A vocabulary of 143 elements is provided 
with the unit (31 numbers and number 
parts, 26 letters, 79 words, five silences 
and two tones-see Fig. 1); other vocabu
laries are being developed by National 
Semiconductor. From the basic word set, 
many others can be easily constructed. 
" Endangers" is made with N +dangers+ 
ss, " delimit" is D +limit; even such a word 
as "extenuate" (X + 10 + U + 8) can be 
forced. Over 200 words can be created this 
way, plus all possible number combina
tions from O to 999,999,999. Most words 
needed for Basic are there (an unfortunate 
exception is Print), as are many simple 
words used in bookkeeping or clerical 
work. 

Without the immediate availability of 
exchangeable vocab ularies, though, 
Micromouth is limited to simple stimu
lus-response tasks (" 2 high, please try 
again"), use with games ("50 second+ ss 
left. Speed up! Danger!), or just as an all
purpose, amaze-your-friends toy. Upon 
seeing my Micromouth, programmer and 
author Jack Decker immediately used it to 
read the computer's real-time clock in 
Basic; it was maddening. Nevertheless, a 
machine-language program can trigger 
the Micromouth to read the time with vir· 
tually no loss of program time. 

.,. see List of Advertisers on page 338 

.. , BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
COLLEGE EDUCATED 
GARBAGE COLLECTOR 
is spent inserting 
my diskette." 
SCOTT ADAMS - PRES. OF ADVENTURE /NTL . 
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Thirty to ninety (in tens) 

Hundred, thousand, million 

Letters A to Z (forming words a, be, 
bee, see, gee, eye, jay, el , am, em, 
an, en, oh, pea, queue, are, tea, you, 
ewe, why; prefixes be-, de-, em-, en-, 
ex-; suffixes -sy, -dy, -y, from E, -gy, 
-en, -py, -ty,- zy) 

again, ampere, and, at 

cancel, case, cent, centi-, check, 
comma, control 

danger, degree, dollar, down 

equal, error 

feet, flow, fuel 

gallon, go, gram, great (grate), 
greater 

have (half), high (hi), higher, hour 
(our) 

in, inches, is, it 

kilo-

left, less, lesser, limit, low, lower 

mark, meter, mile, milli-, minus, 
minute 

near, number 

of, off, on, out , over 

parenthesis, percent , please, plus, 
point, pound, pulses 

rate, re, ready, right (rite) 

-ss-, second, set, space, speed, 
star, start , stop 

than (then), the, time, t ry 

up 

volt 

weight (wait) 

Fig. 1. The Micromouth vocabulary. 
Words in parentheses can be 
created from or are variants of the 
words in Micromouth. All words 
can be pluralized and some can be 
created with the -ss- sound. 
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Micromouth is, in fact, very efficient. It 
has a self-contained, crystal-timed clock 
and all latching circuitry necessary for op
eration. In other words, a quick command 
produces the entire preprogrammed 
phrase; a running program can continue 
as Micromouth speaks. There are no soft
ware drivers or other programming bag
gage beyond commands for the words the 
user needs. Here's how it works: OUT 
127,N triggers a phrase. When INP(127) 
equals 254, the word is still in progress; 
when it reads 255, the word is complete. 
An interrupt-driven program might check 
port 127 on each sweep through the inter
rupt service routine (say, part of the real
time clock or keyboard scan), sending the 
next phrase when it finds Micromouth 
open-er, ready. 

The device is provided with good docu
mentation and full schematics. Detailed 
information was published in Byte, since 
Micromouth was designed by columnist 
Steve Ciarcia. The vocabulary ROMs (two 

Pocket Computer Printer/Cassette 
Interface 
Tandy/Radio Shack 
Fort Worth, TX 
$149.95 

by Howard Berenbon 

The Printer/Cassette Interface is an 
amazing little printer. It has a 5 by 7 

dot-matrix impact printer head that prints 
16 columns per line. It uses an inexpen
sive ($2.75) replacement ribbon and tiny 
rolls of paper, 1.78 inches wide (six rolls 
for $1.75). The printer, with cassette inter
face, easily fits into a small briefcase. 

Other accessories included with the 
Printer/Cassette Interface is an ac 
adapter which is also used to recharge the 
Ni-Cad battery. When the battery gets low, 
a low-battery indicator blinks. It takes 
about 15 hours to charge. One charge 
prints approximately 8,000 lines. The 
Printer/Cassette interface weighs only .9 
lbs, and comes with three paper rolls, a 
ribbon cartridge, a cassette connection 
cable, a charger adapter and instructions. 

Operation 

Connect your Pocket Computer by 
removing the connector cover from its 
side. Make sure both the computer and 
printer are off. Carefully slide the com
puter onto the printer/interface until the 
printer pins are inserted into the com
puter's connector. Install a roll of paper by 
turning the printer power switch on and 
feeding the paper through the mechanism 

64-kilobit chips) are socketed, so new 
vocabu laries may be inserted at any time. 

There is one very amusing feature of 
Micromouth. Because of the electronic ar- . 
rangement, any data greater than 143 sent 
to port 127 produces garbage. Normally, 
garbage isn 't very useful, but spoken gar
bage is hysterical gibberish. A real treat is 
OUT 127,171 - the sound of my mind after 
living with Micromouth for six months 
(sort of a waah-BLEAAAhh' - woo- wow
woinggggg). Nothing like it to tell folks 
they just entered some pretty dumb input 
(pun intended). Also, Micromouth can be 
made to stumble and stutter by interrupt
ing the word being spoken at random in
tervals with the same or another. It starts 
over unti l al lowed to finish. 

In summary, Micromouth is an excel
lent example of the progress of speech 
synthesis, excellent for specialized appli
cations, and very easy to use. For prompt
ing, experimenting and game program
ming it is very attractive.• 

using the paper advance button. 
To print, turn on the printer power and 

print switches. Then press the computer's 
on key twice. This sends the computer's 
output (Print and List) to the printer in
stead of the display. By entering List the 
program current ly in memory is listed on 
the printer. If you run a program, it prints 
the output 

To return the computer to the display 
mode, turn the print switch on the printer 
to off and press the computer's on key 
twice. 

When using the cassette interface, the 
Remote switch on the printer controls the 
cassette recorder. When the Remote 
switch is on, starting and stopping of the 
recorder is controlled by the computer. 
When the Remote switch is off, the com
puter will not control this function. The 
power and cassette cables are connected 
at the right rear of the Printer/Cassette In
terface. 

Saving (using CSAVE) and loading (us
ing CLOAD) programs with the Pocket 
Computer is a little slow, but it works well 
enough if you use the cassette recorder 
specified (Realistic Minisette 9), or 
another of similar quality. Loading can be 
a problem if you do not have your record
er's volume control up high enough. This 
level setting depends on the cassette re
co rder used. I use a Realistic Minisette 
10-AM/FM Cassette Recorder with the vol
ume set at 7, and it works well. 

The TRS-80 Printer/Cassette Interface 
is necessary to complete any pocket com
puter system. It prints clearly and seems 
to be well made.• 
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Announcing the new quick and easy way 
to write custom business applications 

At last. you can get a microcomputer 
business application development system 
that is designed for one purpose 
only ... fast production of bug-free 
professional-looking custom business 
applications. 

"Thinks" the Way Business Thinks 
Quic-N-Easi is the revolutionary screen
format-oriented application development 
system that thinks in terms of transactions, 
records and fields. The same way business 
thinks. Ouic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. It automatically 
signals in real time wheoi errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 
Quic-N-Easi programming is much faster 
than BASIC because the standard busi
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter drive11.sub
routines. To produce fin ished professional 
looking custom business programs, you 
merely: 

G 
G 
G 

Draw the business formats directly 
on the CRT in minutes. 

Fill in the blanks for field attributes, 
validations, tables, etc. 

Invoke the Quic-N-Easi interpreter 
to check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 

in hours instead of weeks. 

G Optionally define file and output 
formats right on the screen. 

Pays for Itself in a Week 
By eliminating the coding drudgery of 
writing screen, field, fi le, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay for itself in only one week. 

Gives You Much More than a 
Screen Builder • •. the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get • •• 

G 
G 
G 
G 

G 
G 

A singularly capable Quic-N-Easi 
screen builder 

A comprehensive parameter driven 
Ouic-N-Easi content editor 

A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 

A complete Quic-N-Easi print format 
handler 

A detailed Quic-N-Easi reference 
manual 

G A Quic-N-Easi self-teaching guide 

G A Ouic-N-Easi quick reference card 

G An interface to other program files 

ORDER NOW-Don't Waste 
One More Day Coding BASIC 
Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Ouic-N-Eas i, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone ... 215 968-0689 

ou1c- n -east™ 
STANDARD MICROSYSTEMS INC. 
136 GRANITE HILL COURT. LANGHORNE. PA 19047 

Pricing Information 

• Complete Ouic-N-Easi system $395 

• Manual only $60 

• Visa and Mastercard accepted 

• Dealer Inquiries Invited 

Minimum System Requirements 
ZBO • 48K • Floppy Disc 
• CP/M (except TRSBO Mod 111) 

Disk Formats 
8" Single Density • VECTOR 
GRAPHICS • MICROPOLIS Mod 2 • 
TRSBO Mod II • TRSBO Mod Ill • APPLE 
• OSBORNE • INTERTEC • ZENITH 

Apple, CPtM, lntertec, Micropolis, and TASSO are 
trademarks of Apple Computer, Digital Research, lntertec 
Data Systems, Micropolis Corp., and Tandy Corp. .,.. 279 
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Computer Programming In Basic 
A Self Instruction Course in 4 Volumes 
Ian Wllllamson, Rodney Dale & Tim Elloart 
Cambridge Leaming Enterprises 
Cambridge, MA 
Softcover 

by Kenneth Delp 
and Bruce Eldredge 

This series of four magazine-sized 
books from England is a great place to 

begin Basic programming. 
This course of 60 lessons is designed 

for the complete rookie. Each booklet con
tains 15 to 20 lessons arranged sequen
tially from introductory math functions 

through subroutines and For ... Next 
loops. At least one lesson in each booklet 
is devoted to a broader concept such as 
computer problem solving, high and low
level languages, and compilers and inter
preters. 

The first book deals with getting the 
machine rolling with Read, Data and Print 
statements. It also introduces the Let 
statement early in the sequence. The sec
ond book places important stress on doc
umentation. Important initial concepts 
such as flowcharting and REM state
ments are covered. The third volume 
moves into loops, arrays and random gen-

"These books are a 
pleasant 
surprise." 

eration. The fourth, titled Advanced Basic, 
covers subroutines, files and strings 
among other topics. 

The booklets are liberally spiced with 
examples and immediate answers along 
with complete explanations. The clarity of 
these explanations was impressive. 

This set of books could easily be used 
as a text In an introduction to computer 
class. Since the books can be used with
out a computer at hand, they are ideal for 
classroom work where computers may 
not always be available. Because the 

books are not geared to a specific system, 
they are a suitable introduction to Basic 
without regard to the quirks of various 
hardware. 

Each book contains the same summary 
of Basic with statements and commands 
listed along with math functions and oper
ators. These are referenced with the les
sons which deal with those topics. The 
table of contents and lesson abstracts are 
complete and useful. 

One of the more subtle yet helpful as
pects of the series is the format. The 
lessons are broken into small concepts 
with clear examples and complete expla
nations. The authors Include extra ex
amples on particularly difficult concepts. 

Another useful format characteristic 
was that the information is divided into 
four separate booklets. The publishers 
achieved two goals with this format. First, 
there is a sense of accomplishment when 
each book is finished. For the advanced 
programmer this is unimportant, perhaps 
even awkward, but for the beginner the 
task of learning Basic seems much less 
formidable if he senses accomplishment. 
Second, the books easily stay open and 
flat on the table next to a computer. 
Spines don't have to be broken to get the 
book to stay in its place. 

Most books dealing with beginner's 
Basic do not show how to test a program 
for correct output. Yet this one features 
lessons on debugging and error 
statements and where and how to start 
correcting the bugs. 

Tanktics 
Avalon Hill 
4517 Harford Rd. 
Baltimore, MD 21214 
Models I & Ill, 16K or 32K 
$24 cassette 
$29 disk 

by David G. Bartlett 

Ava1on Hill's historical simulation 
board games require hours or even 

days studying battle manuals, maps and 
working out intricate strategies. Avalon 
Hill's new game, Tanktics, is better than 
any previous s imulation game. It does not 
take days to play but does use a map
board, markers and a battle manual. 

The board has 768 numbered hexagons 
superimposed over a countryside map. 
The object is to defeat the computer's 
tanks. There are five different scenarios 
and several different combinations of 
tanks and antitank guns to choose from. 

A couple notes must be made concern
ing the language of the books. It is British. 
"Behavior" is spelled "behaviour;" "air
plane" is "aeroplane." You can even play 
naughts and crosses (tic-tac-toe). This is 
no problem, but we noticed it. More impor
tantly, the language is very straight
forward. The authors have accurately 
anticipated the beginner's questions and 
answered them honestly. 

We found only two minor problems. 
Some lessons in the first booklets deal 
with math concepts that may cause some 
people trouble. The lessons on scientific 
notation and trigonometric functions in 
book 2 require some math background 
and could be confusing. The strength of 
these books lies in their appeal to the 
beginner, although these advanced math 
concepts seem inappropriate. 

Since the books are written for a world
wide audience, metric units are used. This 
may be a problem for those unfamiliar 
with metric conversions. The authors 
carefully avoid using the British monetary 
system. 

These books are a pleasant surprise. 
They do not look impressive since they are 
not typeset or overly illustrated. However, 
they are durable and practically bound. 

After reading the books independently 
we both remarked that the more we read 
and used them, the more impressed we 
became with their completeness, clarity, 
organization and emphasis. For a begin
ner they provide instruction in Basic and a 
useful future reference.• 

Although you have up to eight tanks, the 
computer gets twice as many. 

The computer plans its moves, referees 
your moves, determines results of combat 
and tells you when your tanks have 
sighted the enemy. You never know when 
the enemy will appear or where they went 
after an attack. The cassette version 
loads in two parts. It can be run from disk 
with a utility such as Twodisk from the 

Alternate Source. 
Avalon Hill has suceeded in keeping the 

best part of their board games and letting 
the computer do the tedious parts for 
you.• 
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HARDWARE BREAKTHROUGH 
DESIGN SOLUTION INC. presents the AN-SERI ES DEVELOPMENT SYSTEM 

for TRS-80™, Apple II™, Commodore PET™, Superbrain™* 

DSI AN-7000 COMPUTER 
True TRS-80™ work-a-like capability is now 

available in kit form from OSI. The AN-7000 pro
vides a full 16K of dynamic ram , with a com

plete modu lated video interface system for use 
with standard televisi ons, Z-808 Micro-processor, 

cassette interface, membrane keyboard, finished 
$ case and power suppl y module, as well as every 
179. 9S component needed for ROM-less assembly. Save hun-

dreds of dollars by assembling the AN-7000 processor 
yoursel f with only common hand tools. Step by step in

struct ions with clear cut pictorials and schematics create a very straight-forward work environment as 
you assemble your own system from scratch. Totally flexible , the AN-7000 will interface with all Model I 
Level II hardware accessories including the OSI AN-760 FDC and AN-1000 Megadrives . The AN-7000 system 
represents the most significant break-through in user assembled computer equipment available. The 
AN-7000 kit comes complete with all parts necessary for a full 16K, Z-80 based CPU, less the 12K basic in
terpreter ROMS. 

New DOS 80™ ver 2.0 is available at spec ial package 
purchase rates for the AN-760 and AN -1000. Contact 
tact DSI for complete DOS pric ing. 

A Reg istered Microsoft'" TRS-80 Level II work-a-like 3 
chip set wi th manual and complete documentat ion is 
avai lab le for the AN-7000. The Microsoft-OSI basic 
package l ists at $89.95. 

s5qo.oo 
Thi s single or double density 80 track 
dual sides 51/4" f loppy disk drive is a 
must for all serious TRS-80 and OSI 
systems users. With almost 1 million 
bytes of unformated data storage capac i
ty in the MFM double density mode the 
AN-1000 provides the utmost in stability 
of performance at a very reasonable 
price. Track to track access time 3 ms, 

soft error rate 1-109 reads, hard errors 1-1012 

reads, and media life 4x10°, cl early represent the 
AN-1000 technology. Complete with power supp ly, 

case, cab le and operation manual. 

Al l connections made to AN-SERIES products from your bread
board are simply pushed through the fron t panel. Custom connec
tors on the P.C.B. provide super reliable connec tion for thousands 
of operations. Al l AN-SERIES products are warranted for a full 
90-DAYS under DSl 's li mited warranty po licy. Complete documen-

DESIGN SOLih"ION INC. 
BOX 1225, FAYETIEVILLE, AR 72701 

tat ion is prov ided for eac h model in an attractive folder, including 
theory of operation , and special interes t projects and applica
tions . All units are suppl ied with external power supply modules 
that connect through a min i-jack on the front panel. 

,,,. 57 

C.0.0. add $5.00 - Other add $3.00 S/H. 
(Exports slight ly higher) 

Orders and Information: (501) 521 -0281 



HARDWARE BREAKTHROUGH 
DESIGN SOLUTION INC. presents the AN-SERIES DEVELOPMENT SYSTEM 

for TRS-80™, Apple II™, Commodore PETfM, Superbrain™* 

DISK CONTROLLER 

mum permissible data 

An afford
able multidrive 

floppy disk in
f/ terface. The AN
/ c 760 supports 35, 40, 

80 and 160 t rack 
drives. Using proprie-

tary Digital Data Separ
ation Techniques, maxi-

transfer in tegrity is assured. Read, write, and step LED 
indicators prompt operator during all disk 1/0. The 
AN-760 comes complete with power supply module and 
operation manual. (OperaHng system software opt ional.) 

BK FIRMWARE INTERFACE 
8K Bytes of 

User Program
able Firmware 

(4-2716 Eproms) 
are automatically 

/ loaded by system 
/12345 Command con-

~ trol led by a 2716 con-
~- . '""· · / trol ler chip. The user can 

create his own firm ~ 
operating system to load and execu te programs from 
Eprom or to provide user deli ned arithmet ic functions. 
Comes complete with power supply, operat ion manual 
and controll er chip. (The AN-522 requires AN-551 Eprom 
programmer.) 

EPROM PROGRAMMER 

An enhanced 
version of our 

1 original Eprom 
Programmer, the 

AN-551 wil l now pro
gram the single sup-

-~ ply 2516, 2716, 2532 
and 2732 --
Eproms from Basic or ~__.,, 
machine language. Software provided will load Eprom 
from TRS-80 Ram or load TRS-80 Ram from Eprom with 
complete on-screen verification. The AN-551 comes com
plete with power supply and operation manual. 

All connections made to AN-SERIES products from your bread
board are simply pushed through the fron t pane l. Custom connec· 
tors on the P.C.B. provide super reliable connect ion for thousands 
of operat ions. All AN-SERIES products are warranted for a full 
90-DAYS under DSl's limited warran ty policy. Complete documen-

DESIGN SOLUTION INC. 
BOX 12251 FAYETTEVILLE1 AR 72701 

more data 

DOUBLE DENSITY CONVERTER 

Using OSI Pro
prietary Data 

Separation and 
Write Precompen

sation Techniques, 
the AN-920 provides 

approximately 1.6 times 

storage capacity on 
your 51/4 disk drives. The AN-920 can be used in con
junction with the AN-760 FDC or the TRS-80 expansion 
interface. Double Density System comes complete with 
power supply modu le and operation manual. (Required 
Newdos-80 Ver 2.0 Disk Operation System Optional.) 

sqq•s MULTI-RANGE DVM INTERFACE 

volts, 0-200 micro amps, 

Analog Sig
nal Interface 

is now as easy 
as turning a knob. 

EE-1670 provides 
DVM functions volts, 

and milli-amps and 8 
ranges, 1-200 mi lli

volts, 0-2, 0-20, 0-200 

0-2, 0-20, 0-200 mill iamps, standard banana jacks and test 
leads create perfect connection scheme for rea l time 
analog data acquisition. EE-1670 system is complete 
with power supply and manual of operat ion. 

AN-464 provides 20MA 

RS-232 INTERFACE 

Can be con
figured to 

communicate 
with data com

munications equip
ment or data termin

al equipment at 110, 
150, 300,600, 1200,2400, 

4800 and 9600 Baud. The 

loop output and RS-232C through a DB-25P connector. 
Software selectable odd/even parity, 5-8 bit word lengths 
and stop bit formats are standard along w ith power sup
ply module, software driver, and operation manual. 

tation is provided for each model in an attractive fo lder, inc luding 
theory of operation , and special interest projects and applica
t ions. All units are supp lied with external power supply modules 
that connect through a mini-jack on the front panel. 

C.O.D. add $5.00 - Other add $3.00 S/H. 
(Exports sli ghtly higher) 
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"The 'meat and potatoes' of the Cheaptalk package 
is a multi-purpose program permitting you to record. 

Warning-

There are left and right-hand edge card 
connectors. If you or one of your students 
need to repair or build a ribbon cable con
nector, be aware that you can damage 
your computer, accessory, or both if you 
don't take note of the above. 

We occasionally use a Y connector (a 
ribbon that permits connecting two or 
more accessories to one socket). Some
how a contact in one of them became 
damaged and needed to be replaced . 

I picked up an edge card connector at a 
local parts store. Since none of us had 
previously repaired a ribbon cable, we 
almost mated a left-hand connector with a 
right-hand connector. The mixture wou ld 
have reversed the wires of each pair in the 
cable. 

The problem is that some connectors 
attach the outside pin to the top of the 
card and some attach t he outside pin to 
the bottom of t he card (see Fig. 1). Unfor
tunately, there is no way you can twist the 
connector or the cable to turn one type
into the other if there are an even number 
of pins. 

You know as well as I t hat school equip
ment gets changed more frequently than 
it does in the typical home. Even with the 
greatest care, one of those sliding con
nectors is going to get damaged sooner or 
later. When it happens to you, be sure t hat 

You know . .. that school 
equipment gets changed more 

than home equipment." 

you watch for the left- and right-hand con
nectors w hen making repa irs. 

Computer Talk 

Sure, sound effects and music are pos
sible with your computer. But how can you 
make it talk without spending the big 
bucks the administration can't seem to 
provide? The answer may be easier than 
you think. 

Alan Saville's program, Cheaptalk, (P.O. 
Box 5190, San Diego, CA 92105) gives 
you speech synthesis for about $20. Of 
course you will need some type of ampli
fier or speaker connected to the cassette 
output j ack. 

You cannot get high fidelity speech 
from Saville's program, but it is intellig i
ble. Imagine the excitement of an elemen
tary student when the computer actually 
talks ! 

II LEF T" 

11 RI GHT 11 

The Cheaptalk package comes with 
plenty to chew on. A System program 
loads the memory with the names of the 
digi t s (zero through nine) and the words 
alpha, bravo, charlie, del ta, echo, and fox. 
The second program, in Basic, ca lls on the 
previous memory dump to give an audio 
readout of the hex contents of any se lec
ted portion of your computer's memory. 
Further, the program displays the memory 
contents so you can c hec k the audio 
readou t. 

The "meat and potatoes" of the Cheap
ta lk package is a multi-purpose program 
permitting you t-0 record your own words, 
play them back and rerecord until you are 
satisfied. You can then save them for later 
use in the program of your c hoice. 

Recording on the Model Ill requires only 
a microphone and a small audio amplif ier 
connected to the printer port. Clear in
struct ions are provided. There is a choice 
of two methods of recording on the Model 
I. The first method requires a three-IC ac
cessory on the expansion port . The sec
ond method requi res a coup le of minor 
wiring changes inside the keyboard unit. 

Note that no changes are necessary to 
run talking programs on ei ther a Model I or 
a Model I ll. In addition, the Radio Shack 
RS 227-1008 amplifier/speaker can be
used for both recording and running pro
grams. 

VIEWED ON THE RIBBON SIDE 
All things cons idered, Cheapta lk can be 

an interest ing educational aid. Why not 
tell your students "good" and "very good" 
and "try harder" instead of simply printing 
it on the video screen. Fig. 1. Two types of edge card connec tors. 
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LOOS PACKAG SPECIALS. 
THE ULTIMATE DISK-OPERATING SYSTEM LDOS ™ 
The new generation of operating system for the TRS.80~ far superior to any on 
the market. It is a totally independent device system. capable of device linking. 
routing. setting. and filtering. LOOS will support 5 .. and 8 .. ftoppies. single/double 
density. single/double sided. and up to 80 tracks. Excellent documentation in a tab 
indexed manual (over 280 pages). Call today. Available for Model I or Ill ... . only 
$129.00. LOOS™ is a product of Logical Systems Inc. Also available: EDAS 3.5 
Model I and Ill .. . . $79.00 

LDOSPACKAGESPECIALS 

LDOS + MAIL/ FILE $199.00 
LDOS + INVENTORY MOD I $199.00 
LDOS + INVENTORY MOD m $299.00 
LDOS +STOCK MARKET MON. $179.00 
LDOS + EDAS $179.00 
LDOS + FED (FILE EDITOR) $149.00 
LDOS + LED (LDOS EDITOR) $139.00 
LDOS + FED 8l LED $169.00 
LDOS +FILTER PACKAGE $169.00 
LDOS + '"LC" LANGUAGE $229.00 
LDOS + MONITOR $139.00 
LDOS + ULTRA TREK $129.00 

SUPERLDOSDEVELOPMENTPACKAGE 
LOOS+ LC+ FED + LED+ EDAS 
+ FILTER PKG. + MONITOR $369.00 
.. Offer good during April & May. 1982 

FED -THE LDOS FILE EDITOR 

YOU SAVE 
$89 .00 
$89.00 
$89.00 
$49.00 
$29.00 
$20.00 
$20.00 
$30.00 
$20.00 
$50.00 
$15.00 
$ 19 .95 

$ 144.00 

This is the ultimate in file .. ZAP .. type tools for use with your LOOS system. Full 
access to fil es. ASCII and HEX searches. find a load address or where a byte 
loads. full HEX or ASCII modify. even to the directory. Two display modes and 
a built in menu plus unique features that have never been available in this type 
of system tool. Available now for just. . .. $40.00 

LC-LDOS"C" 
This is a very powerful implementation of the .. C' programming language. It 
comes complete with an extensive function library and generates executable 
code or assembler source that is compatible with either the MAC80 or EDAS. 
For efficient creation of both systems and applications code. this is the language. 
The language of the future now for just. ... $150.00. 

LED - LDOS TEXT EDITOR 
This is the official LOOS text editor designed for writing and maintaining almost 
any type of text. Handles both line number and unnumbered text files with word 
processor like funct ions. Great for all types of pure ASCII source tiles. even 
BASIC. and for PATCH and JCL files. Many special features make this editor 
a .. must have .. program for the serious user. finally. a functional text editor for 
just . . . .$30.00. 

FILTER PACKAGE 
This package is a collection of powerful filter for the LOOS .. devices .. to bring 
out the true powerofthe LOOS concept. Included are a HEX·DECIMAL-BINARY. 
CALCULATE-CONVERT filter for your keyboard. a fil ter to expand basic code 
to a formated structure during listing and a complete translat ions filter to convert 
any or all 256 possible characters to other characters even in a by directional mode. 
Use this package to give your system a DVORACK keyboard or to have your 
system talk in EBCDIC. Many. many handy additions to your LOOS system for 
just. .. .$60.00. 

MONITOR - THE LDOS DISK 1/0 MONITOR 
This program brings to LOOS the power of a mini or mainframe error monitor 
system. When a disk error of any sort occurs. the monitor takes control and 
allows the operator to select: ABORT. CONTINUE. RETRY or IGNORE. This 
allows recovery from many problems that before would have caused the loss of 
data or the interruption of program. Don't let a s imple parity error ruin your day 
again! Get the program that pays for itself the first time it does its job. Be in control 
of your system for just. .. .$25.00. 

MAILING SYSTEMS - MAIL/ FILE-SERIES D 
NEW Series II Mail/F ile has all of the outstanding features of the original Series 
1 Mail/File. PLUS many additional qualities which again will set standards for 
this type of system. "Word processor .. type input editor. fast sorting. and fabulous 
editing capabilities are a few of its features. Name and ZIP code are under constant 
sort. A really great Mailing List-Data Base manager. Model I system wi ll handle 
up to 600 names. Model Ill system will handle up to 1200 names . .. .$159.00 

BUSINESS SYSTEMS - INVENTORY MASTER SYSTEM 
The program to fill your needs. Control up to 2700 items. With today's market. 
keeping on hand only what your demand calls for is reason enough to let your 
TRS-80 accurately and effectively take care of your inventory. Always know what 
to stock and when to stock it. This system has many features which were modeled 
after a main frame system of large capacity. Model I version just. .. .$159.00. Model 
Ill version just. .. .$259.00. Also available for the Model I or Ill S tock Market 
Monitor: Cassette version .. . .$89.00. Disk version .... $99.00. 

Money orders, c redit cards 8l cod's shipped within 24 hours. 

TRS.80™is a trademark of Tandy Corp. ~ • 

Can't wait? Call 

414/241-8030 

galactic software ltd. 
11520 North Port Washlnaton Road 

Mequon, Wisconsin 53092 ,,. 251 

~ 

<~ 



EDUCATION f0 
A Light Pen? 

I hate to admit it but I thought a light 
pen was just a toy to attach to a compu
ter-an interesting plaything, nothing 
more. Having now used a light pen, I have 
completely reversed my thinking about 
their educational applications. 

We selected a light pen from the 3G 
Company (Rt. 3, Box 28A, Gaston, OR 
97119) because it was completely self· 
contained. It came with a demonstration 
tape and instruction manual. The pen 
simply plugged into the cassette jack. 

A light pen is a pencil-like device attach· 
ed to the end of a small cable. Just point it 
at the screen and a properly-programmed 
computer can tell where you are pointing. 

When the pen arrived, I was prepared to 
endure a bit of playing until the novelty 
wore off. Instead, I discovered a valuable 
adjunct to the computer. Of course, the 
pen can be used in a wide variety of games 
but it has plenty of serious uses, too. Let 
me give you a few examples. 

First, how do you get responses from a 

"How do you get 
responses from a 
young child who 
does not know 

the alphabet . .. " 

young chi ld who does not know the alpha
bet or numbers-you guessed it: wi th a 
light pen. If you work with young children, 
you can see a multitude of learning appli· 
cations for the pen. 

Another example of the pen's useful
ness is with handicapped children. In ad· 
dition to those students who lack the co· 
ordination to use the keyboard, many are 
in timidated when confronted with the 
complex ity of the keyboard. With a light 
pen, the keyboard can be ignored. 

The serious use of light pens is not limi· 
ted to these two groups of chi ldren. The 
light pen has great potential for educa
tional use. 

Programming to utilize the light pen is 
not difficult. 3G's demonstration tape and 
manual provide all the information you 
need to create your own programs or to 
modify exist i ng programs for this 
purpose. 

Try a light pen. It will add another 
resource to your arsenal of teaching/ 
learning tools • 
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fa\01 OVE~l\/J~v\J 
I stood al the bottom of o deep chasm. Cool oir 

sliding down the sides of the crevasse hit waves of heal 
rising from a stream of bubbling lova and formed a mist 
over the sluggish flow. Through the swirling clouds I 
cough! glimpses of two ledges high above me: one was 
bricked. the other appeared lo leod to the throne room 
I hod been seeking. 

A blast of fresh oir cleared the mist near my feet 
ond like a single gravestone o broken sign appeared 
momentarily. A dull gleam of gold showed ot !he base 
of the sign before being swallowed up by the fog ogoin. 
From the distance came the angry buzz of the killer 
bees. Could I ovoid their lethal slings os I hod managed 
lo escape the wroth of the dragon? Reading the sign 
might give me o clue to the dangers of this pit. 

I approached the sign slowly. 
And so ii goes. hour after hour. as you guide your 

microcomputer through the Adventures of Scott 
Adams in an effort lo amass treasures wilhin lhe 
worlds of his imagination. 

By definition. an adventure is a dangerous or 
risky undertaking; a novel. exciting, or olherwisa 
remarkable evenl or experience. On your personal 
computer. Adventure is lhel end more. 

For lhe user. playing Adventure is a dangerous or 
risky undertaking in thal you heller be prepared lo 
spend many addictive hours al the keyboard. If you 
like challenges. surprises. humor and being 
transported lo olher worlds. these are the games for 
you. If you dislike being forced to use your common 
sense and imaginelion. or you frustrate easily. try 
them anyway. 

In beginning any Adventure. you will find yourself 
in a specific loca lion: a fores I. on boa rd a small 
spaceship, outside a fun house. in the briefing room of 
a nuclear planl. in a desert. elc. 

By using lwo-word commands you move from loca
tion to location. manipulate objects that you find in lhe 
different places. ond perform actions as if you were 
really there. The objecl of a game is lo amass lreesure 
for points or accomplish soma other goal. Successfully 
completing a game. however. is far easier lo state lhan 
achieve. In many cases you will find a treasure bul be 
unable to take it unlil you are carrying the right com
bination of objec ts you find in the various locations. 

How do you know which objects you need? Trial 
end error. logic and imagination. Each lime you try 
some action. you learn a lillle more about the game. 
Which brings us lo the lerm "game" again. While call
ed games. Adventures are actually puzzles because 
you have to discover which way the pieces (ac tions, 
manipulations. use of magi« words. etc.) fit together in 
order lo gather your treasures or accomplish lhe mis
sion. Like a puzzle. there are a number of ways to fil 
the pieces together; players who have found and 
stored all the treasures (there are 13) of Adventure #I 
may have done so in differanl ways. 

ln finding how the pieces fil. you will be forced to 
deal with unexpected events. apparent dead ends and 
Scotl's humor. which is one of the besl parls of lhe 
puzzles. 

If you run inlo o barrier like nol being able lo 
discover more rooms. don't give up. Play the game with 
some friends; sometimes they'll think of lhings you 
haven' t tried. 

While I pondered how to reoch the throne room -
which I was sure conroined the lreosures of Croesus -
the fog grew thicker ond the hours passed. I realized I 
would not be oble lo outwit Adorns todoy ... bur maybe 
tomorrow. I marked my present loco lion on my !ottered 
mop ond began the long trip lo the surface. As I drog· 
ged myself off to bed. I thought oboul other possible 
Adventures. 

Bui enough for tonight. Tomorrow - another 
crock ol the chasm. -by Ken Mozur 

P£RSON~'i!'c~~itfl!:~rM~C~~E.'FEB. 1980 
Copyrishr 1980 PERSONAL COMPUTING MAGAZINE 

1050 Commonweollh A ve .. Bosron, Moss. 01215 



=== ifrl]e ADVENTURE SERIES 
by Scott Adams has been 

reviewed by every major 
m icrocomputing magazine, 

receiving only the highest 
Qraise for its mind-puzzling 

Ghallenge & refreshing originality. 
ffieli!S 0f thousands of adults and 

Glilildren have matched wits with 
·tile Adventure Master. Now, it's your 

turn. If you Grrave the challenge and 
l!lalil©rarrna of tlile exotic, t ouched with 

~aiiRlitlg lill!Jlilil©li, l'ilem t lile AGiv.eraturre'.Serries is for V.©U. 



REVIEW 

Another winner from Radio Shack. 

Line Printer VIII 
Line Printer VIII 
Tandy/Radio Shack 
Fort Worth, TX 
$799 

Richard K. Wallace 
3708 B Arizona St. 
Los Alamos, NM 87544 

ings, is stored in memory until the printer 
receives its next llne-feed command. In the 
Word Processing mode llne-feed Informa
tion is acted on immediately, allowing the 
printing of superscripts, subscripts, equa
tions and other items requiring half line 
feeds. Word Processing's additional capa
bilities slow printing speed slightly. 

Radio Shack's newest printer is cer
tain to become one of the standard ac

cessories for TRS-80 computers. It not only 
has all the features of the old (now discon
tinued) Line Printer IV, (including con
densed, elongated and proportional charac
ters, subscripts, superscripts and underlin
ing), but also includes bit graphics and sells 
for $100 less than the old LP IV. 

In the Bit Graphics mode, many control 
codes available in the other two modes are 
ignored. Alphanumeric character sets are 
not accessible from the Bit Graphics mode, 
but the printer can be switched in and out of 
this mode easily, so graphics and text can 
be mixed within the same line. 

Character Sets 

The LP VIII is an impact dot-matrix 
printer. It prints all 96 ASCII characters, 30 
block graphics characters and 32 European 
and special characters. A 9 by 8 dot matrix 
(9 by 7 was used in the LP IV) is used to print 
the 10 character per inch (cpi) ordinary char
acter set at 80 characters per line (cpl), the5 
cpl double-width elongated ordinary set at 
40 cpl , the 16.7 cpl condensed set at 132 cpl, 
and the 8.3 cpi elongated condensed set at 
66 cpl. 

Printing Modes 

The Line Printer VIII operates in three 
printing modes: Data Processing, Word Pro-

. cessing, and Bit Graphics. The only real dif
ference between the Data Processing and 
Word Processing modes is how the printer 
responds to a line-feed command. 

In the Data Processing mode any com
mand affecting llne feeds, such as reverse 
llne feeds and setting different llne spac-

The proportional spaced character set 
prints with a 9 by n dot matrix, where the 

DEC SYMBOL DATAIWORO PROCESSING MODE GRAPHICS MOOE 
08 nn BS Backspace nn dor columns Ignored 
10 LF Full Line Feed 5/48 inch LF 
13 CR Carr iage Rerurn Carriage Aerurn 
14 so End Underline Ignored 
15 SI Siar! Underline Ignored 
18 DC2 Selecr Graphic Mode Ignored 
19 DC3 Ignored/Select DP Mode Ignored 
20 DC4 Selecr WP Mode/Ignored Ignored 
27 1·9 ESC 1·9 Proportional Spacing Ignored 
27 14 ESC SO Slart Elongation Siar! Elongation 
27 15 ESC SI End Elongation End Elongation 
27 16 ESC POS Positioning, Posilioning. 

n1,n2 n1 ,n2 Dot Column Dot Column 
27 17 ESC DCl Selecr Proportional Char. Ignored 
27 19 ESC DC3 Selecr Ordinary Char. Ignored 
27 20 ESC DC4 Select Condensed Char. Ignored 
27 10 ESC LF Full Reverse Line Feed Ignored 
27 28 ESC FS Half Forward Line Feed Ignored 
27 30 ESC AS Half Reverse Line Feed Ignored 
27 56 ESC 8 •;. Forward Line Feed Ignored 
28 FS Repeat Print Data Repeat Prt. Data 

n1,n2 n1 ,n2 n 1 = # re pears, n2 = dara 
30 AS Ignored End Graphics 

Table 1. Printer Central Codes 
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character width (n) varies from 9 to 23-dot 
columns. The dot density in the proportion
al set is the same as in the 16.7 cpi con
densed set, 1,600 dots in an eight-inch line. 
(The proportional characters in the LP IV 
had a density of only 1, 160 dots in the same 
space.) The length of a proportionally 
spaced line varies from 69 to 177 cpl. Block 
graphic characters are printed in a 6 by 
12-dot format. 

The proportional character set is not as 
good as an IBM Selectric typewriter, but is 
certainly adequate for most reports and 
correspondence. All numbers in the propor
tional mode are the same width (15-dot col
umns) and can be easi ly aligned vertically in 
tabular output. Samples of the various print 
modes are shown in Fig. 1. 

Program Listing 1 is the program used to 
obtain the printouts In Fig. 1. Note the dif· 
ference between the elongated and normal 
characters. 

Hardware 

The printer has a parallel interface that 
connects to the parallel printer port on the 
Model I (directly to the CPU or through the 
expansion interface), Model II and Model ill. 
The printer is equipped with easily operated 
switches to select serial (7 or 8-bit) or paral· 
lel interface. It can be used with the Color 
Computer (or any other computer with an 
RS-232 port). The serial transmission rate 
can be set to either 600 or 1,200 baud. Al· 
though the Color Computer normally sends 
data to a printer at 600 baud, the output rate 
can be increased to 1,200 by executing a 
POKE 150,41. 

The printer is housed in the tradit ional 
Tandy black and gold plastic case. It is 
small : 15.4 inches wide by 11 inches deep 
by 4.7 inches high and weighs only 16.5 
pounds. It accepts standard 9 V2 by 11-inch 
fan-fold tractor-feed paper. The printer also 
has a friction-feed platen for using single 
sheets with up to two carbons. It is 
equipped for using roll paper as well. 

Printing Speed 

Normal printing speed with ordinary (10 
cpl) characters is 80 characters per second 
(cps) and 55 lines per minute (lpm) with a 
20-character line and 23 lpm with an 80-
character line. Condensed characters print 
at 100 cps and 18 lpm with 132 character 



lines. Elongated ordinary characters print 
at 40 cps. Bit graphics are printed with a 
speed of 480 dots per second. 

The printer senses when a line contains 
less than 80 characters, stops the print 
head at the last character and line feeds to 
the next line. It will only move toward the 
left margin as far as necessary to print the 
first non-blank character in a line. These 
two features permit fast short line printing. 

Graphics 

The LP VIII generates graphics in two 
ways. First, decimal ASCII codes 225-254 
print the 30 block graphics designs shown 
in Fig. 2. The second, much more detailed 
method is to use the Bit Graphics mode of 
the printer. 

In Bit Graphics mode, you can print any 
combination of seven dots In a dot column. 
A line feed moves the paper up approxi
mately 1110 inch. The small paper advance 
allows for continuous printing without 
spaces between lines. The dot density Is 
960 dots per line with 480 addressable dot· 
column positions. A Position command 
allows you to position the print head hori
zontally at any of the 480 dot-column posi· 
tions before printing. Absolute column po
sitioning is also available in the text modes, 
with 800 available dot positions in the con
densed and proportional character sets. 

Another useful feature of both the text 
and Bit Graphics modes is the Repeat com
mand. Any character or bit graphics image 
can be printed up to 256 times, which is par· 
ticularly useful for plotting points on a line. 
The Bit Graphics commands are completely 
compatible with those of the LP VII, except 
for the LP Vlll 's lack of a character column 
addressing command. Since the function of 
that command can be performed by dot-col· 
umn addressing in both printers, any pro· 
gram for the LP VII can be written to work 
without modification on the LP VIII. 

Both block graphics and word process
ing applications benefit from the variable 
line spacing allowed. In the Data Process
ing or Word Processing modes, the normal 
line spacing is six lines per inch. Both eight 
(% line) and twelve(% line) lines per inch 
are also available. Forward and reverse line 
feeds are program selectable when six or 
twelve lines per inch is set. 

Controlling the Printer 

All printing capabilities are selected by 
sending a series of control codes to the 
printer (Table 1). 

In Basic, control codes are sent to the 
printer using the LPRINT statement. 
LPRINTing the decimal code for the ASCII 
control character with CHR$ causes the 
printer to respond accordingly. For exam
ple, LPRINT CHR$(15) starts underlining 

"Any character or bit 
graphics image can 

be printed up to 256 times." 
and LPRINT CHR$(14) ends underlining. 
Some commands require two or more 
codes be sent to the printer. These should 
be separated by a semicolon to avoid hav
ing the carriage return/line feed sent be· 
tween them. 

The sequence LPRINT CHR$(27); 
CHR$(20) sends the ASCII characters ESC 
(decimal 27) and DC4 (decimal 20) to the 
printer and causes all subsequent text to be 
printed in the condensed character set. To 
return to the ordinary character set just use 
LPRINT CHR$(27); CHR$(19). Different 
character sets, carriage motions and other 
options (such as underlining) can easily be 
mixed within the same line. 

Printer Test 

Holding the restart switch down while 
turning on the power causes the printer to 
print all its characters. There is also a built· 
in test for carriage movement which does 
not print any characters. 

ABCW'<ililJhl.ltl;ifQRSIU\\l~YI 012mo78i Cond••••d llod• 

Instruction Manual 

The 49-page instruction manual is com
prehensive and detailed. Unfortunately, it is 
so detailed it reads more like a techn ical 
manual t han a "how to" manual. The sec
tions on proportional spacing, repeated 
printing, absolute posit ioning and bit 
graphics are difficult to understand without 
some background In bit/byte addressing. 
Another irritating aspect of the manual is 
the preponderance of typographical errors 
(some rather serious). The booklet does 
contain some helpful examples, but Is not 
as helpful as It could be. (It is substantially 
inferior to the Epson MX·80's 107-page man
ual, for example). 

Comparison Summary 

One of the most positive features of t he 
LP VIII is the overwhelming similarity be· 
tween its control codes and those of the LP 
IV (or its Centronics equivalent). Most pro· 
grams written for the LP IV such as patches 

ABCDEFGHIJKLHNOPQRSTUVWX YZ 01 2 3456789 Condensed-El o ngated 
ABCOEFGHI J ~;LMN(IPQflST1JVW~ Yi. 0 1 Z3'!5o78'7 N<•rnoa I M .:o d~ 

A ".E'-CGH I 1'1NOSTU Y Z 0 1 2 3 N c • r n•a.1 -E l. o r19a. 1:ed 
ABCDEFGHIJ KLMHOPOP.STUVWXi"Z 0 I <3456789 Proportional Mode 
ABCGHIMNOSTUYZ 012345 Proporti or1a.l-Elonga.ted 
· aci " u'"t,<i:©lll41111,.Aou¢··aciUP•eue f European S)·mboJs 
• •• -"--~ ...._ ,_..,.,.. J..1 ~.1-f .f.r'A"- :Bl ock Gr apt.ics 
\!r~il!ir..;d Bo ld Face xZ+>.=~ I 
-..;.o~·:.~ ..;..., ·<,;1~·0.:.0~ ..:.?id Bit Graphics 

Fig. 1. Print Mode Graphics 

225 226 227 = . 228 
231il .. 23 1 232 233 
235 r 236 .. 2 37 ~ 238 
2 4QJ 241 2 42 = , 243 
2 of5 I 246 L 247 = , 248 
250 .... 25 1 r 252 "' 25 3 

Fig. 2. Block Graphics Characters 

4 ' """ LlllEPRlllTER VIII PP.!llT MODES ••••• 
5 LPRillT • ":LPRlllT " " 

= . 229 
= I 234 
~ 239 

244 .... 2 49 
~ 25 4 

.. 
= I 

• .. 
... 

10 LPRINT TA!li51 CHRIC27>:CHRSl20>:"ABCDEFGHIJKLHNOPORSTUVWXH 01<3456789 Condensed Hode";CHRs1rn:cHR• 
119> 
15 LPRlllT TABt51CHRSIZ7>:CHP.S<20>:CHF.•lrn:cHR•ll4);"ABCDEFGHIJKLHllOPQRSTUVWXH0123456789 Condensed-El 
ongated":CHF.Sl27J:CHRSt 1s1:CHP.S127>:CHRSI19) 
20 LPP.lllT TABl5l "ABCDEFGHIJKLHtlOPORSTUVWXi'Z 012>4:;6789 tlormal Mode" 
30 LPRIHT TA8(5) CHP.Sl27);CHF.SI 14);• ABCGHHltlOSTUi'Z 0123 tlormal- Elongated";CHP.Sl271;CHP.s(l 5) 
40 LPRltlT TAB(S) CHRSl<.71;CHP.S<17>:"ABCDEFGHlJKLHllOPQF.STUVWXi"Z 01<3456789 Proportional Hode":CHRSl27l;CHR 
Sll9) 
45 LPRlllT TA!li5J CHP.SCZ7>:CHRS0 7>:CHF.SG:7>:CHRS114>:"A6CGH!Utl0STUl"Z 012345 Proportional-Elongated";CHP.Sl27>; 
CHP.SI 15l:CHF.Sli.7!;CHRS<l9) 
50 LPP.ltlT TA8(5J CHRSIZ 7>:CHF.S07>;:FORI•IGO TO 19 1 :LFRillT CliRS(();:JIEXT I:LPRlllT" European S)mbol1";CHRSl2 
7J ;CHP.S091 
60 LPRltlT TABl5l;:FOR l•i.2~ TO i.54:LFRlllT CHRS<U::NEXT J:LPRltlT • Block Grapl>ics• 
80 LPP.ltlT TABl51 CHRS<l5>:"Underlined":CHP.S<l41:" · ::AS•"Bold Face":LFRlllT AS:CHRSIOS>:CHP.Sll07J:t.s:· •; 
90 LPF.ltlT CHRSI i.O•: ·x·:cHR•127>:CHP.Sl30>: . , · :c HR•• 27J:CHP.Sli.SI:" ' X•i'":CHRSl27>:CHP.St2S>:" 1 •:cHP.S127>;CHRSl30) 
100 LPRINT TAB<SI CHP.So l&J;:FOF. 1•126 TO 25:;:LPP.lllT CHRsm ::tlEXT J:LPP.lllT CHP.St30>:" Bit Grapl>ocs• 
11 0 LPRINT • ' :LPF.INT " • 

Program Listing 1. Normal 
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"Normal printing speed 
with ordinary (1 O CPI) 
characters is 80 characters per second. " 
to Scripsit, should work without modifica
tion on the LP VIII. 

Programs using some of the additional 
control codes of the LP VIII (such as the 
graphics codes), should be easy to convert 
to that printer. Some programs will be easi
er to implement on the LP VIII because of its 
graphics capabilities (adding Greek letters, 
math symbols and equation capabilities to 
Scrlpslt). 

Another obvious comparison is between 

the LP VIII and the Epson MX-80 (see 80 Mi
crocomputing, August 1981 for an excel
lent review of the MX-80). The MX-80 has all 
of the character spacings available in the 
LP VIII with the exception of proportional 
characters. The MX-80 attempts to achieve 
letter quality by either double-striking 
characters or striking them with more force. 
Both of these modes yield very good results 
and have a significant advantage over pro
portional spacing. 

' 
1tutt LJ~ffilHTH \'llt PSl lNT l'IXE: t tttt 

I LlfUHI ' ':LPRINI ' ' 
18 LPlllHT !All,, otK1;11:0t111•ltll'AJCllf11tl.JWt+lKRSJ1JNl'll e 1m1~m c .. dtmd "'' '';CAAtt l i HCll1f<J91 
II LPlllHI TAJ15J 01K lmrllfl 1 1t11 C111tr:111 0t1111 J0 1 '•!CllfGHl~RSl\Ml(ll ll?J416789 C.•d tn1tHlon1• ttd' rOIK•27lrOil!llll l;Ol 
a m110tK1l9l 
lll LPlllHT TAtfl l 'A!CW'Gil~RSJlf,~11 1 8123416769 11¢tod "'dt' 
ll LPlllHT TAt151 CllK121lt0flltllOi ' Aroillrtl:ISllnl l lZJ Ncr .. 1-Elon .. ltd' ;CKlllli HOtlll lll l 
le LPlllHT TAt1 51 Cll!tf27ltOflt lJHr ' AUllfQfl.llllmlNRSl\M11' l 81 234167~ Pt ... tt10 .. l llodt' ;Ofitt21J;Oth<19J 
~ LPlllHT TAtl51 OtRtm 1;otKIJ7J;Cll!trZ7l;ClfltlJIJ ; ' A!CGilrtl:lS JIJYl 812345 PtoPfrlloMl·El••'l'ltd' iCll!tt21J;01Km1;C111t1 27l;C111tfl ,, 
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Program Listing 2. Condensed 

For a limited time. Doto Services. Inc. . will 
give you a mEE Epson MX-80 Printer ($645 
value). when you buy a TRS 80 Model Ill . 481~ . 
with 2 PrnCOM 40 trocl~ drives. at a regular 
price of $2.495. 

Model I and Ill Scrlpslt does not allow the 
use of right-justification, hyphenation, hori· 
zontal centering, or accurate tab commands 
with proportional spacing. The MX-80's 
method of producing good print does not in· 
terfere with these functions. The MX-80 
doe·s not, however, have such an extensive 
block graphics set, the European charac
ters, or the Bit Graphics mode. 

One final caution: None of the fancy word 
processing features of the LP VIII (super
scripts, subscripts, underlining, backspac
ing, proportional spacing, European and 
word processing characters, block graph
ics and much of the ASCII set) are accessi
ble from Scripsit. The proportional charac
ter set can be used by selecting that mode 
from Basic before loading Scripsit, but it 
cannot later be changed within Scripslt and 
many useful Scripsit commands cannot be 
used with proportional characters. 

With the exception of the difficulties 
dealing with existing word processing soft· 
ware, there Is no question the LP VIII is an 
exceptionally useful printer. It should have 
no difficulty capturing the large market 
once filled by the Line Printer IV.• 

(Opcionol f\S 2J2. $90 excra. Radio Shacl1 w / RS 2.'.)2 · $1 70 
excra. Primer cable · add $.'.>5.00> • mEE SHIPPING in 48 contiguous states. 

The perfect system, the perfect price! 
TRS 80 Model Ill. 48k - two PERCOM 40 

track drives - EPSON MX-80 Printer. 
Doto Services o ffers more APPAf\AT'S 
NEWDOS 80. version VEf\ 2 .0 . regula rly $149.95 
- now only $1 29.95 

Up to 20% savings o n TRS c o m puters -
a ccessories - programs. Plus: EPSON I 
PERCO M I APPARAT I HAYES SMARTMODEM I 
VERBATIM DISKETIES. 

•ms.ao 1s a 1rademarl1 of Tandy Corporocion. 
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• No Soles Tax on out-of-state orders. 

• Visa / Moster Cord w e lcome . 
• Personal checl~s . allow J weel~s to clear. 
• (International orders. freight F.0 .13. Wichita, 

Kansas) 
CALL TOLL FREE: 1-800-835-1129 
or o rder by moil from : 

IJRTR Sffi'-NC:ES, ~ttC:. 
COMPUTE!\ SEf\VICES SINCE 1970 .,, 11e 

P.O . 13ox 1157 Wichita, Kansas 67201 -1157 
( In Kansas. coll 1-J16-838-9021) 

Reade1Setvice 101 lacing page ..-SO-
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TRS-80 owners . . . if you would like to learn 

more about CP/M, call or write for our free brochure. 

The ultimate CP/M package for your TRS-80* Model I or Ill 

The WORKS includes: 
Mapper I & CP/M 2.2, CBASIC II, MBASIC-80 

and WordStar s 3 99 
WordStar is widely recognized as the 
most advanced product on the market. It is 
featured by many computer manufacturers, in
cluding Xerox, for wordprocessing applications. 

0 List price: S495 

Mapper I CP/M adapter card designed MBASIC-80 is the CP/M version of 
for simple plug-in installation. Also available Microso~ BASIC. The conversion of TRS-DOS 
in a 64K version for S 199 extra. BASIC programs to MBASIC is easy because the 

syntax is almost identical. 

CP/M 2.2 is the latest version of CP/M 
from Digital Research. Our package also includes 
the MAPPER I CP/M adapter and a sophisticated 
set of utilities and drivers designed to optimize 
the C P /M system for the TRS-80. 

0 List price: S239 

0 List price: S349 

CBASIC II is the most widely used BASIC 
for CP/M applications programs. This version of 
BASIC contains all of the features necessary to 
develop complex business programs. 

0 List price: s 149 

OM I KRON Products that set Precedents ..-so 

1127 Hearst Street Berkeley, CA 94702 (415) 845-8013 

*TRS-80™ Radio Shack/Tandy Corporation CP/M™ Digital R~search 



ORANGE MICRO 
JUST TURNED 
A PAGE 
IN PRINTER 
HISTORY. 

OUR PRICES, SELECTION & 
SAME-DAY SHIPPING MAKE US COMPETITIVE ... 

NEC 8023 
Outstanding Graphics, Print 

Quality & Performance 

144 x 160 do1s/1nch • Propor11onal Spacing 
• Lower case descenders • Nx9 do1 matrox 
• 8 char act er soles • 5 unique alphabets 
• Greek charac1er set • G1aphic symbols 
• IOO CPS proni speed • Bi·dlfec11ona1 logic· 
seeking • Ad1ustable 1rac1ors • Single·shee1 
l11ct1on leed • Ven1ca1 & horozontal 1abb1ng 

NEC 0023 $Call 
Dot Matrix . Lost $795 

IDS Paper Tiger 
560/Prism 80/132 

Affordable Color, Speed 

~, 
Dot Resolu1ion Graphics • 9·wlfe s1aggered 
p11n1head • Lowercase decenders • Over 
150 CPS • B1·direc11onal log1c-seek1ng 
• 8 charac1er sizes • 80· 132 columns 
• Hi·res dot graphics • Proponional spacing 
• Text 1us11l ica11ons 
Prism 80 
IDS Paper Tiger 560G 
Prism 132 (Color) . . 

.. List S899 

. List S1395 

. List $1995 

$700 
$1100 
$1895 

High speed. 1eue1 qua1i1y • 55133 CPS 
• Typew11te1 quahly • B1·d11ect1onal plowng 
& proponional spacing • Ou1et • OCR quah1y 
pront • H1·res plot11ng/graph1ng • Quick change 
robbon • Op11onal cut·shee1 leeder. horozon1al 
or b1dlfeCtional 1rac1ors • Pronts up to 8 copies 
NEC Spinwriter RO 
Serial Parallel 77xx . . ... List $3055 S2575 

35xx . . . . List $2290 S1975 

The Epson Series. High-Quality Printers at a Low Price. 

Epson MX70 
Super low proced do1 resolu11on graphics 
• 5 x 7 dol ma111x • User replacable pronthead 
• Top ol lorm • 80 CPS op11onal l11ct1on leed 
• 10" paper width $390 
Epson MX70 . . . . . . . . List S450 

Anadex 9501 
High Speed, Commerical Duty 

Plus Graphics 

Dot graphics • Wide carriage • 11 x 9 dot 
matrix • Lower case descender • Dot 
resotu1ion graphics • Bi·direc11ona1. logic 
seeking • Up to 200 CPS • RS 232 Seroal & 
Parallel • Forms con1rol • X·On/X·Oll • Up 10 

6 part copy $1350 
Anadex 9501 ........ List $1650 

Epson MX80/MX80FT 
9 x 9 dot matrix • Lower case decende1s 
• 80 CPS • B>direct1onal • Logic seeking 
• 40 66. 132. columns pe1 line • 64 special 
graphic characters TRS·80 Compallble 
• Forms handling • Multipage p11n11ng 
• Ad1us1able 1ractors $C II 
Epson MX80 ......... List $645 a 
Epson MXBOFT . . .... List S745 $Call 

Epson MX100 
Same basic lea1ures as 1he MX80 • Plus 
l roct1on leed lor single shee1s • Plus 15" wide 
carnage • Dot Resolu11on Graphics $Call 
MX100 . . . . . .. . . .. List $995 

Full Line of Epson Accessories 



OUR PEOPLE MAKE US EXPERTS. 
Malibu 200 

Dot Matrix & Letter Quality 
in One Printer 

200 CPS standard • Le11er quality font 
• 12 optional fonts • B1·d11ec11ona1 logic 
seeking • 19 x 18 do1 matnx • Expanded 
characters (2x 4x) Optional • Dot resolution 
graphics of 144 x 120 • UnderltningS

2
&QQ 

Malibu 200 . . . .. List 52995 

Okidata 82A 
Hi-Res & TRS-80 Block Graphics 

120 CPS • B1·d11ec11onal p11n11ng • Logic 
seeking • Double width & condensed p11n11ng 
• Friction & tractor teed standard • Font 
selecuon. character pitch & ltne spacino are 
program controllable SC I 
Okidata 82A . . . ...... List $799 a I 

Our People, Our Product: Both Are Specialized. 
Because our salespeople are printer specialists, they know the capabditres of each 
printer- and how to match one to your exact need. Red Baron's volume stocking 
assures a low, low price on a wide array of major brands. We're sure you'll like 
the product and services you get from Red Baron, and we know you'll love our 
Customer Benefit Package; an exclusive at Red Baron. 

Centronics 739 
Crisp Dot-Matrix Characters 

Graphics & word processing prtnt qual ty 
• N x 9 dot matnx • suitable for word 
processing • Underltn1ng • Proporuonal 
spacing • Right margin 1us111tca11on • Senl 
typelace • 80/ 100 CPS • 9112" pon leed/lnct1on 
• Opuonal 2 Color Kit SC II 
Centronics 739-1 ...... List $695 3 
Centronics 739-3 .. . List S795 S725 

Customer Benefit Package 
1. Free Expert Consultation. Before you buy, after you buy. 2. Toll-Free Ordering. There's never a toll charge when 
you place your order at Red Baron. 3. Free Catalog. Get your informative catalog with printer comparison chart and 
character samples today! 4. Warranty. The manufacturer's warranty applies where applicable. 5. Same-Day Shipping. 
Your order is sent the same day when you call before 11 :00 a.m. 6. Free/MasterCard & Visa. Call us toll-free and charge 
your printer to your credit card. 7. We Stock What We Sell. No bait and swhch. no hassle. We make every effort to 
keep a large stock of our advertised products. 

Televideo CRT's 
Price, Performance & Reliability 

-91 OC .... . .. List $699 
920C ....... List $995 
925C ....... List $995 
950 ....... List $1195 

$600 
$770 
$750 
$970 

Here's how to order. 
Phone orders are welcome. same-day shipment on 
orders placed before 11 00 am Free use of Master· 
Card and Visa CODs aocepted Personal checks 
require 2 weeks clearance Manufacturer"s warranty 
incluoed on all equipment P11ces subiect to revision 

Orange Micro Retail Stores 
Sherman Oaks: 13604 Ventura Blvd (21 3) 501·3486 

Anaheim: 3150 La Palma. • I (714) 630·3622 
Santa Clara: 3216 Scou Blvd (408) 980.1213 

CALL FOR 
FREE CATALOG 

Red Baron 
TOLL FREE 

1-800-854-8275 (714) s30-3322 

1982 Red BalOn Computer PIOducta 



GENERAL 

An annotated list of ROM literature. 

ROM Bibliography 

Paul F. Secord 
8341 Winningham Lane 
Houston, TX 77055 

rticles about ROM (Read Only Memory) 
abound, and many books claim to re

veal ROM's valuable secrets. 

About ROM 

In the TRS-80 Models I and Ill, ROM is ap
proximately 12K (over 12,000 bytes). This 
fixed memory makes it possible for you to 
communicate with your computer. ROM 
translates Basic program statements Into 
machine language, checks them, reports er
rors, contains the routines for communicat
ing with the keyboard and the video screen, 
and for accessing peripheral equipment 
(tape recorders, printers and disk drives). 
Essentially, ROM Is an Interpreter. If you 
communicate with your computer only In 
Basic or other high level languages, a 
knowledge of how ROM Interprets Is not 
necessary. 

There are circumstances when It Is helpful 
to know about ROM. ROM is stored In binary 
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form but can be read as hexadecimal bytes. 
With the aid of a disassembler, It can be 
automatically translated and printed as Z80 
assembly language Instructions. If you pro
gram In assembly language ROM routines 
will be useful. If you program mainly In Basic, 
you can call from Basic assembly language 
routines to accelerate execution speeds. 

ROM routines can usually be called from 
within assembly language programs. A call, 
similar to a GOSUB in Basic, sends control 
to the subroutine and returns when the 
subroutine Is completed. Suppose you want 
to Introduce a blinking asterisk In your 
assembly language program. You would In
clude the instruction CALL 022CH. When 
control reaches that part of the program, an 
asterisk blinks In the upper right corner of 
the screen. Since this routine changes the 
contents of all registers, save those con
taining needed data. 

ROM Is the heart of any computer. If you 
are fascinated by how computers work, you 
should learn about ROM and machine 
language. The books reviewed here will pro
vide new Insights Into the workings of com
puters such as the TRS-80. 

Radio Shack does not support the use of 
ROM routines In programming. They want 
to be free to modify ROM as It becomes ad· 
vlsable. Then programs using ROM might 
not run on all machines. For example, a few 
unannounced changes have been made in 
Model I ROM since the first TRS-80 ap
peared, so not all Model Is are identical. 
Their lowercase fix for the CRT screen Is a 
ROM modification. Some programs written 
for unmodified machines will not run on 
modified ones. And, of course, Models II 
and Ill have different ROMs from Model I. 

Radio Shack's concern is well founded, 
yet this limitation can be exaggerated. Only 
a few modifications have been made In suc
cessive Model I RO Ms. Except for the lower-

case modification, the changes do not in
volve commonly used internal routines. At 
least one of the books I will discuss 
specifically details known ROM changes In 
the Model I, so programmers can avoid 
them. If you write programs only for your 
machine, ROM routines that work for you 
are not a source of trouble. 

Radio Shack Basic was written by Micro
soft and Is protected by copyright. As a re
sult, authors writing about TRS-80 ROM 
have published listings in incomplete 
forms. You can fill in the blanks If you have 
a disassembler for printing ROM contents 
In Z80 assembly language. 

The Books 

The following references are listed in 
order of publication: 

Software Technical Manual. Bellaire, TX: 
Houston Microcomputer Technologies Inc. 
1979. 39 pp. $40.00. 

Fuller, Roger. Supermap: Level II ROM 
Documentation. Grand Prairie, TX: Fuller 
Software. 1979. 36 pp. $8.95. 

Richardson, Robert M. Disassembled Hand
book For The TRS-80. Vols. 1 and 2. Chaut
auqua, NY: Richcraft Engineering Ltd. 1980. 
Vol. 1, 69 pp. $10.00; Vo l. 2, 174 pp. $15.00. 

Daly IV, Raymond E. et. al., The Book: Ac· 
cessing the TRS-80 ROM. Vol. 1 Math. 
Springfield, VA: Insiders Software Con· 
sultants, Inc. 1980. 132 pp. $16.45. 

Blattner, John, and Bryan Mumford. In
side Level II. Summerland, CA: Mumford 
Microsystems. 1980. $15.95. 

Nicholas, Robert F. Pathways Through 
The ROM. Milford, NH: Softslde Publica
t ions. 1980. $19.95. 

Wilkes, Richard P. and Stephen C. Hill. 
The Book: Accessing The TRS-80 ROM. 
VOL. II: Input/Output. Springfield, VA: In· 
slders Software Consultants Inc. 1981. 156 
pp. $16.45. 

Reader Service for lacing page ..-275-



THE NEW DIMENSION IN WORD PROCESSING 

FROM SlllTEK 
Word processing will never be the same. 

C1JP..!11rt- from Simutek is the first word / 
g raphics processor for TRS-80 Mod. I & Ill. o r PMC-80 
and 81. CopyArt gives you unmatched editing flexib il
ity. Change sizes and styles of type in a single line. 
lnsertor delete charac ters. words and lines. Under
line . bold face and make b lock moves simply. Pagi
nation. headers and footers are a snap. You hove 
complete format control . including justifica tion. 
centering and flush right copy positioning. 

And that's just the beginning. 

C1JP..!11rt· is also a g raphics generator that can 
make wo rds and letters in a ny size. produce graphs. 
charts. cartoons. logos. b orders and illustrations. Busi
ness graphs and charts can be intermixed with text to 
p roduce reports of exceptional quality. CopyArl's 
sc rolling capability frees you from the bonds of a 64 
column screen. CopyArt con simulate a page up to 
255 characters wide. 

Commands in Cop yArt ore as simple as T for Insert . ·s· 
for block move. etc. CopyArt even supports DOS 
commands like DIRectory. FREE and Kill. A special 
HELP command gives you instant access to on on-line 
manual. 

C1Jp..!11rt· makes word processing more flexible 
than ever Detore. It supports the full graphics charac
ter sets of Ep son and Okidota printers as well as the 
p roportionally spaced justification superscripting. a nd 
subscripting capobillies of Centronics· 737 and 739 
printer and Radio Shack's Line Printer IV. On non
grophic printers (C-ltoh. Dioblo. Radio Shock Da isy 
Wheel. and others with the ability to turn off linefeeds) 
CopyArt c reates pseudogrophics b y overstrik ing 
standard characters. On every printer. especially dot 
matrix printers . the doubl-3 p rinting feature produces 
unbelievably crisp copies. 

(Headline and illustrations produced on CopyArt) 

:::-::-.~ --.t-1'ilD'• I~ • .' • 4 - -·==-1 ~ ··.: .. 
~·=-·~· -ti JIJ!!iiO-~'Jlll!'ljlo •. ~ ' ta !,al I IW 1,1& 
a..-:.-.-••: D • " 

1

' ~·- Emel 1·· ~t... r . 
'. ~ '-~~ ~-

Clln• nr1e WORD/ GRAPHICS PROCESSOR 
C,9-t FROM SIMUTEK 

Diskette a nd instruction manual _ $149.95 

Requires TRS-80 MOD I or Ill. 48K, l disk 

10 DAY MONEY BACK GUARANTEE 
To order ca ll TOLL FREE 800-528-1149 for VISA 
MasterCard American Exp ress COD orders only. 

Or mail check or money order to 

SlllTEK 
Computer Products Inc. 

4877 E. Speedway, Tucson. AZ 85712 

Technical questions? Call (602) 323-9391 . Dealer inquiries welcome. 
TRS-80 is a TM of Radio Shock. a Tandy Corporation • CopyArt is a TM of Simutek Computer Products Inc. ..... 12 

..... See L1sr of Adverrisers on page 338 80 Microcompu ting April 19B2 • 77 



" ROM is stored in binary form 
but can be read as hexadecimal bytes." 

Farvour, James. Microsoft Basic Decoded 
And Other Mysteries. Upland, CA: IJG Com
puter Services. 1981. 310 pp. $29.95. 

I will not treat Pathways Through The 
ROM separately. The package Includes Vol
ume 1 of the Disassembled Handbook, 
Supermap, a Controller Sheet for hardware 
buffs, two disk maps, and two printed items 
in the public domain (a disassembler and a 
Hex-Mem monitor). 

The secrecy surrounding ROM in 1978 
and 1979 heightened interest in it. Accord
ing to speculation Radio Shack underesti
mated the serious programmer's interest in 
using assembly language. Their early man
uals had little information concerning ROM 
reference points. The Editor/Assembler 
Manual was also skimpy on this point. 

The first published booklet, the Software 
Technical Manual, revealed some of ROM's 
inner workings for the first time. This 
achievement came about through a myste
rious gentleman named Hildebrand. The 
manual spells out in a terse and technical 
fashion how ROM can be used for data 
handling, logical comparisons, arithmetic 
functions, data conversions and to adapt 
Basic routines. It also provides information 
concerning 110 routines involving the key
board, tape and disk. It offers a memory 
map, a tape copy program and ways for the 
Basic programmer to annex multiple 
assembly language routines. The manual is 
mainly of historical interest now. The infor
mation has been presented more clearly 
and in greater detail in other more 
reasonably priced references. 

Supermap selects several hundred key 
addresses from ROM and documents what 
they do. Consider the following line from 
Supermap: 

0060 DELAY LOOP BC IS COUNTER 
14.65 MICROSECONDS EACH LOOP 

This means you can set BC to a desired 
value and Call 60H to create a delay which 
is BC times 14.65 microseconds. You might 
want to display a graphic for this elapsed 
time and then move on automatically. The 
documentation is invaluable. It covers tape 
110 routines, system tape format, video 
driver, cursor control, scrolling, printer 
driver, arithmetic routines, keyboard scans 
and input, Editor/Assembler source tape 
format, entry points for Basic commands, 
various tables in ROM, Basic tape format, 
key reserved addresses in RAM and much 
more. Since most of Supermap consists of 
single phrase documentations of hex ad
dresses in ROM, it is primarily for ex
perienced assembly language program
mers. But you do not have to be an expert to 
use it. 

Volumes 1 and 2 of the Disassembled Hand-
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book also appeared fairly early, explaining 
the author's wild enthusiasm for ROM rou· 
tines. He castigates authors for writing ar· 
ticles and books on programming arithmetic 
routines when supposedly all one need do is 
call arithmetic routines from ROM. He re
peatedly claims the assembly language pro
grammer can save pages of program state
ments by employing ROM routines and im
plies that any idiot can see how to do this. 
This is misleading, to say the least. ROM rou
tines cannot be used without a thorough un
derstanding of what you are doing. 

Volume 1 has information about the loca
tion of ROM routines ordinarily activated by 
Basic commands for use by assembly lan
guage programmers. Little guidance is 
given. Their use is far from straightforward. 
Many do not end in a RET instruction, and 
merely calling them returns control to 
Basic instead of your machine language 
program. They are often inefficient, involv
ing routines necessary to Basic but not 
machine language. 

Space is devoted to explaining arithmetic 
routines for the three kinds of TRS-80 num· 
bers: integer, single precision and double 
precision. Useful demonstration programs 
are provided. They are probably the 
strongest feature of the book, although I 

"Thorough, clear, 
meticulous on . . . 

number crunching. " 

have not tested them. Other sections pro
vide information about keyboard routines, 
video display and printer output routines. 
Unfortunately, the suggestions for printer 
output do not work with my setup. This 
leads me to wonder about other sections. 
Many pages list hex bytes in ROM without 
documentation. It is hard to imagine any
one finding information in that form useful. 

In spite of the author's statement that 
machine code without comments is useless 
Volume 2 has still more pages of hex bytes. 
Chapters deal wi.th VARPTR (a Basic tune· 
tion) and its relation to the types of num
bers used by the TRS-80, as well as its use 
with strings; more on single and double 
precision floating point numbers; an 
assembly language routine for tape users 
which prints the current contents of the 
screen when the JKL keys are pressed 
simultaneously; a program for a split 
screen; and exercises for the reader. I only 
tested the JKL routine and regret to report it 
does not work without modification. 

The author sends each byte in screen 
memory (3COOH to 3FFFH) directly to the 

printer. He must have used a dumb printer 
that ignored everything but ASCII codes. 
Most printers today are intelligent, respo"nd
ing to control codes. Some even print graph
ics. My MX-80 Epson went berserk when It 
received bytes from this JKL program. 

JKL routines must include sorting mech· 
anisms for sending only ASCII codes and 
for converting control and graphics codes 
to other numbers. ROM contains some of 
these routines, but using them requires 
considerable sophistication. These dif
ficulties emphatically make the point that 
you need to know exactly what you are do
ing when using ROM routines. Both vol
umes of the Disassembled Handbook fall in 
this respect. 

Volume I of The Book is far superior to 
the Handbook. It is a thorough, clear and 
meticulous presentation on how to do num
ber-crunching with the TRS-80. The authors 
begin with a lucid explanation of integer, 
single and double precision variables, and 
explain how these are stored in the variable 
tables at the end of Basic. Reserved RAM 
forms accumulators for manipulating these 
number types; these are described along 
with the reg ister accumulators. Routines 
for manipulating these different data types 
are described, including not only appro
priate calls to ROM, but also special rou
tines provided by the authors. 

A common problem in interfacing ROM 
routines has been that, if an error occurs, 
control jumps to Basic. An error-trapping 
routine is offered to solve this problem. 
Routines such as data conversion, move
ment of data, ASCII conversions, geometric 
functions and obtaining logarithms are ex
plained with precautions. A commented 
disassembly of all the math routines is also 
provided. Appendices provide quick refer· 
ences to ROM entry points, 110 areas, stor· 
age areas, pointers and three sample math 
rout ine programs. This vo lume is indis· 
pensable for complex number processing. 

The Book Volume II is an exhaustive 
treatment of 110 routines in ROM and how to 
use them. Typically, i nexperienced 
assembly language programmers have 
their greatest difficulty in this area. The 
book begins by explaining the Device Con· 
trol Block, data flow, drivers, flags, register 
usage and invalid requests. Successive 
chapters take up keyboard input, video and 
printer output, and tape 110. Each chapter is 
followed by a complete disassembly of all 
relevant ROM routines, with line-by·line 
comments. Appendices offer the authors' 
own lowercase and printer drivers, an alter
nate System loader and various tables. Like 
its companion volume, the book is unique in 
its complete, detailed coverage. 

Inside Level II takes a different approach. 
The book Is a gem-a model of clarity, log-



CllPITERS 
Complete MODEL Ill COMPUTER 

Model Ill wilh 48K memory. 2 disk drives. 370K storage. and ready lo run 
with TRSDOS 1.3 and ma nua l. 120 day Simutek warranty ports and labor. 
Compatib le with a ll Radio Shock software. 51899.99 
Model Ill with 48K. 2 double sided 40 frock disk drives with 750K stor
age. Comes wilh NEWDOS 80 V.2 and manual. 120 day Simutek 
warranty porls and labor. Compatible with Radio Shock software. 
Comp lete and ready to run. S2389.99 
MODEL Ill FIVE MEGABYTE HARD DISK 
Comes with modified DOSPLUS. No installation required. just p lug in 50 
pin bus. Complete and ready to run. $2499.99 

MODEL Ill INTERNAL DISK DRIVE KITS 
It you con use o phillips screwdriver. you con easily install Simutek·s 
Model Ill d isk d rives and controller in less then on hour. Absolutely NO 
SOLDERING. TRACE CUTTING OR TECHNICAL KNOWLEDGE REQUIRED! 
The J & M controller is the best on the market today. we·ve tried others 
a nd found J & M"s the finest and easiest to install. We warranty the J & M 
controller tor 120 days against defects in workmanship. 
ONE 40 TRACK TANDON DISK DRIVE WITH 185K STORAGE. and J & M 
controller. Radio Shoc k DOS. manual. No soldering or trace cutting 
required. Ready lo install with instructions. S619.99 
TWO 40 TRACK TANDON DISK DRIVES 370K STORAGE. with J & M con
troller Radio Shock DOS. manual. No soldering or trace cutting. Ready 
to install and run. Instructions. $889.99 

TWO DOUBLE SIDED 40 TRACK DISK DRIVES with 750K storage and J & 
M controller. NEWDOS 80 V.2. and manual and Model Ill DOS. No solder
ing or trace cutting. Ready to install and run. Full instructions. $1299.99 

llSKIRIVES 
MODEL I DISK DRIVES 
ONE TEC DISK DRIVE 40 TRACK DISK DRIVE with 5ms track to track 
access time. w ith p ower supply chassis. extender coble and shipping 
tor TRS-80. One yea r warranty on ports and labor. Ten day money b ock 
guarantee. 
Model I or Ill ............................................................................................................. S279.00 

ONE TEAC 40 TRACK DISK DRIVE. 30 ms track to track. wi th PI S and 
chassis. ready to run as drive 0-4. 10 day money guarantee. One year 
warranty .................................................................................................................... S279.00 
ONE TANDON 40 TRACK DISK DRIVE. 5 ms track to track . with PI S a nd 
chassis. ready to run as drive 0·4 or Model Ill external. 10 day money 
bock warranty ....................................................................................................... S279.00 
ONE 2 DRIVE coble tor Model I or Ill. (Specify) ....................................... S25.00 
ONE 4 DRIVE coble for Model I only ............................................................. S35.00 

PRllTERS 
Letter quality Do isywheel 
TEC C· iloh 40 CPS Parallel 
TEC C·iloh 40 CPS Serial 
TEC C-itho 45 CPS Parallel 
TEC C-itoh 45 CPS Serial 
TEC C-itoh tractor teed 
High quality dot matrix 
TEC C· itoh PROWRITER 8510 
EpsonMX-80 
Epson MX-80 FI T 

$1 599.99 
$1649.99 
$1799.99 
$1899.99 
$269.00 

S539.99 
$479.99 
$599.99 

Epson MX-100 
Epson Grophtrox 
Malibu 200 dual mode 
Okidoto microline 80 
Okidoto microline 82A 
(Free tractor feed) 
Okidoto microline 83A 
(Free tractor feed) 
Okidoto microline 84 
(Free tractor teed) 

$799.99 
$89.99 

$2695.99 
$369.99 
$599.99 

$799.99 

$1269.99 

Printer Coble tor Expansion interface or Model 111 computer ........... S29.95 

ACCESSORIES/ 
SIFTWAIE9ETC. 

16K MEMORY SET SPECIAL 
$17.89 with instructions for MOD I. Ill Color 4K. Apple. Exidy. one year 
warranty 200 NS ....................................................................................................... S17 .89 

MODEL I. Ill SOFTWARE 
LOOS 
NEWDOS 80 Ver. 2.0 

$149.95 
$139.00 
$79.95 

DOSPLUS ... NEW VERSION! .......... $139.95 
DISK HOLDER 5·114 ........................... $21.95 
PERCOM'S DOUBLER II a nd Doub· 
leDOS. The b est and easiest to install. 
Double density mod for Model 1.$159.95 

BOOKS 

MICROSOFT BASIC DECODED AND OTHER MYSTERIES ..................... S39.95 
TRS-80 DISK AND O THER MYSTERIES ............................................................ S22.50 
BASIC FASTER AND BETTER ................................................................................ S39.95 

SIMUTEK 

SUPER MODEM 
ESI Lynx smart modem for MOD I or Ill. 
Does not require RS-232. Auto an
swer I dia l. Complete with terminal AND 
host programs . ................................. S279.95 
Stop those headaches and eye strain! 
ZENITH GREEN SCREEN MONITOR a nd 
TRS-80 CABLE .................................... $149.00 

HAS BEEN SATISFYING CUSTOMERS 
NATIONWIDE FOR THREE YEARS 

IF NOT FULLY SATISFIED WITH ANY HARDWARE FOR ANY REASON. 
RETURN WITHIN TEN DAYS FOR A FULL REFUND OR EXCHANGE. Sorry. 
no refunds on software. 

QUESTIONS? WE KNOW TRS·80S CALL OUR TECHNICAL HOTLINE FOR 
QUICK AND PROFESSIONAL ANSWERS. (602) 323·9391 
ORDERS RECEIVED TODAY ARE SHIPPED TOMORROW IF AN ITEM IS 
TEMPORARILY OUT OF STOCK YOU ARE NOT CHARGED UNTIL IT IS 
SHIPPED. 

USE OUR DIME TO ORDER TOLL FREE. (ORDERS ONL VJ 

(800) 528-1149 
FREE SHIPPING ON ALL ORDERSll 
C.O.D.'S OVER $200 REQUIRE 10% DE· 
POSIT. ALL C .0 .D.'S WILL REQUIRE CASH 
OR CERTIFIED CHECK FOR PAYMENT. 
WE ACCEPT AMERICAN EXPRESS. VISA 
and MASTERCARD. NO SURCHARGE 
FOR CREDIT CARD ORDERS! 
SORRY. PERSONAL CHECKS REQUIRE 
4-5 WEEKS TO C LEAR. 

SIMUTEK CIMPITEI PlllUCTS llC. 
4897 E. SPEEDWAY, TUCSON, ARIZONA 85712 
(602) 323-9391 (800) 528-1149 

TRS-80 IS A TM OF RADIO SHACK. A TANDY CORP. 



"ROM translates Basic program 
statements into machine language ,, 

lcal organization and thorough documenta
tion. It Is even useful for someone who 
knows only the rudiments of assembly 
language. 

This book makes no attempt to present 
hundreds of ROM routines. Instead It picks 
out the most useful and efficient ones and 
tells you everything you need to know to use 
them. 

Here, as In The Book, we gain a clearer 
understanding of ROM. ROM routines are 
Intertwined with each other. They must 
serve both disk and tape users. They are 
written to support Basic, not assembly lan
guage programs. They are not always effl· 
clent and using them may have disastrous 
but subtle effects on some other part of 
your program. Blattner and Mumford are 
thorough In flagging these pitfalls. I have 
used most of the routines In their book and 
every one works perfectly. The book has no 
f laws; It Is a perfect gem. Their knowledge 
of the TRS-80 so impressed me that I 
bought their Instant Assembler and their 
monitors, Mlcromlnd and Step-80. 

PLUG INTO ... 

The last entry, Microsoft Basic Decoded, Is 
a monumental work, a gargantuan achieve
ment, providing over 7,0CXJ comments on ROM 
operations. 

The first chapter Is an overview of the 
Level II operating and disk systems. The 
second chapter selects critical ROM 
routines and details their use. The next two 
chapters detail cassette and disk opera
tion. Chapter 5 explains how to add an addl· 
t lonal sort routine command to Basic. 
Chapter 6 provides further Information on 
how a separate program can be arranged to 
be executed by another Basic program. 
Chapter 7 details the newer ROMs In some 
TRS.SOs. The remaining chapter (about 120 
pages) documents ROM In a remarkably 
thorough manner. 

This Is a splendid book. If you know the 
rud iments of assembly language pro
gramming, you will get something out of 
this book, but not as much as from Inside 
Level II. 

One shortcoming, shared by all of the 
books, is the lack of an Index. Computer 

books are used for reference purposes, so 
this omission Is Inexcusable. Future writers 
take note. 

Summing up, Inside Level II should be in 
the library of every programmer. A good 
complementary work would be either 
Supermsp or Volume II of The Book. If you 
plan to do sophisticated number proc
essing In assembly language, Volume I of 
The Book would be a great help. And If you 
want to add one more reference, certainly 
Microsoft Basic Decoded Is the best 
choice. Finally, I have said nothing about 
magazine sources on ROM. Perhaps the 
best for TRS-80 assembly programmers Is 
The Alternate Souce, a bl-monthly (1806 
Ada St., Lansing, Ml, 48910). One last 
caveat. A good monitor/disassembler that 
single steps through a program (Including 
ROMs), and which displays register and 
flags contents at each step, should be used 
in conjunction with any of these books.• 

Paul Secord Is Professor of Psychology and 
Education st the University of Houston. 

EXCITING NEWS 
FOR COLOR COMPUTER USERS 

!PWL.m:X, OB-• and th• Radio Shack Disk System 
ALL on the BAM• Color Computer 

The Journal of Microcomputer Applications 

Would you beliovo 1ha1 yo u ean run FLE X. OS·9 
and Radio Shack disk sottware on I lle same Color 
Computtr, and all you have to do •Schange 1ne disk ' 
Thars r!ghl, 1us1 chanoe t he d•Sk. If you nave ' 32K 
ColOf Compucer with the Radio Shack disk system. 
an you need to do is make a U1v1al mod1hcahon 10 
access the h idden 32K. as d esc11bed 1n the Feb. issue 
ot COLOR COMPUTER NEWS and lhe March issue o l 
"68' Micro. You can get FLEX lrom us r1gn1 now. 
OS.9 will be ready by summer. Please no1c lhDl l h•S 
will only w0tk with tf'le R1d10 Snack disk system anG 
32Kl64K memory chips thal RS calls 32K. M aybe 
t hey put 6• K"s 1n yours. 100. If you oon·1 have a 
copy o f the article, send a SASE and we'll send 11 10 
you. 

In case you aon'1 unoe1s1ana how 1n1s wo1ks, I'll 
give you a b11ef explanation The Cotor Comcule• 
was des1gn&CI so l hal 1ne 1oms 1n the sys1em couta 
t>e lu•ne<I ott under sottware control In a normal 
Color Computer uus would only ma,.,e 11 go away 
However. 11 you c>ut a p rogram 1n memory 10 ao 
some1h1ng fir s t (hke boo! 1n FLEX or OS·9•. wnen 
you 1u1n o ll the roms. you will have a full 6' K RAM 
Sys I em w1l h which 10 run your program IFLEX O• OS. 
9) When the roms are lurneo ofl. 1t is as 11 you had 
remove<! t hem from the computer They are gone1 

Now. we neeo t he Olher nall o l me 64K ram c hips 
10 wotk. and l h•s seems to be lhe use most o l lhe 
time. u the a111cle s1a1es 01 course. you coulCI atso 
put 64K chips 1n 

Numerical analysis, sta11s11cs, simula tion, information 
retrieval, engineering design , engineering econo mics, proj· 
ect planning & management , personal finance, scientific & 
engineering applications. Subscribe now $16 fo r 6 issues. 
Send check, money order or company purchase order to: 

ACCESS. P.O. Box 12847, Research Triangle Park, NC 277CY) 

To: ACCESS, P.O. Box 12847 
Research Triangle Park , NC 27709 

Here's my $16. Sign me up for 6 issues. 

Name 
Address 
City 

,, 155 

Using this system 10 tun F LEX anCI 05·9 hH 
many adYanl agos. Fust, •I g ~"e s you •8K ltom zo10 
r lghl up 10 FLEX. This moans lhal All FLEX 
como a lfblo soltwate w ilt run w 11n NO 
MOOtFICA TIONS and NO PA 1CHES ' There ;ue no 
memory conflic t s oecause we moved tne screen up 
abo't'o FLEX which leaves t he tower '-8K l rtt IOI 
use1 programs. 

Wha l you end up with is '-8K tor user p rograms. 
8K tor FLEX and anolhor 8K above FLEX lor lhc 
screens and stull. Wo are workin9 on a mull1 scrttn 
torma1 so you can page backward to see w hal 
scrolled by and a H1·Rcs sc1een lhat will enable us 
to haYe 2'- Mes by '-2 chatacter d isplay Tnar s 
better l han an Apple ' 

Wo ;Uso implemented a lull funchon kOyt>Oard. 
with a control key and escape key All ASCII cooes 
can now t>e gene•ateCI from the Cotor Comoute1 
koybOard! 

We also adoocs some be lls ano wh1s11os 10 Rt C110 
Shack·s 01sk 1ys1om when you·io running FLEX or 
OS·9. We are suppor11ng single o r doub le siaeo. 
single or OOublo density, 35. '-0 and 80 uack d rives. 
II you use double S•Cl.O drives. the maximum 1$ thrte 
drivos because w e use lhe drive 3 se1ec1 for side 
select. When you are running lhe Rad•O Shae .,_ disk. 
11 w ill w Qfk w11h 1ne double siaeo d11ves but 11 will 
onty use one stde ano only 35 t racks Using eo Hack 
drives is ~ay. bul will not ~ compallt>le w ith 
standa10 Radio Shack sollware. You can arso set 
each ar1ve's S1epp1ng rate and 011ve type, 1S5 or OS 
. so Of 00) 

we decided that this was lhe b0$1 way 10 1un 
f l EX ano 05·9 on 1he Color Compute1 because 11 
docs remove the 1oms hom me memory map an<f 
leaves lhe lull • 8K lor user programs 11 you 1us1 
ou1 1n memory 101 FLEX and use lhe Basic hOOkS for 
110. au you nave 1S a ltlllo over 30K tor user 
programs In aad11ton. very few FLEX programs will 
1un w1th0u1 being mOC11l1eCI and some won' t h.tn very 
wen. 11 at all tou• OAT AMAN + lor examoltl lei me 
stale II again ALL Fl EX COMPATIBLE PROGRAMS 
WILL RUN WITHOUT M OOIFICATIONIOO an<J tne 
same goes l0t OS 9 1 

u is also 1ne ONLY way OS·9 will run because 
30K 1s 1us1 not enough 

MOVEROM moves Color Basic hom ROM 10 RAM 
Oecause •I'S move<J 10 RAM you c an nol only access 
•I hom FLEX. you can run 11 ana even chanoe •I " 
You can •oad Colo1 Comutct ussoue sollwa1e and 
savo 11 10 FLEX chsk Single 011vo Copy, Forma1 
ancs Sel up commands aut atso included 

II you don 1 nave a Color Comou101. wo nn sell 
you one complete w 11n 6'-K ram. 2•K rom. Single AS 
dis\ duve and FLEX 101 only S t.•90. set uo ana 
reaoy 10 oo 

State ------------ Zip, _ _ ____ _ 
Published by LEDS Publishing Inc. FRANK HOOO LABORATORY, INC. 
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BELIEVE IT OR NOT WE'VE ADDED MORE 
NEW l'EATURES to the ONLY INTERACTIVE 
BASIC COMPILER for the TRS-80 I 

I. Speed increases of 10-100 times are typical after compilation. 
2. Compiled code can be RELOCATED to run anywhere in memory. 

Code is even RO Mable I 
3. ZBASIC 2.2 NOW SUPPORTS BOTH RANDOM and 

SEQUENTIAL DISK 1/0. 
4. ZBASIC 2.2 is now a super tool for business programmers: 

RANDOM ACCESS FILES, and PRINT USING statements are 
supported as well as a HIGH PRECISION MATH package (w ith 
no rounding problemsJ. 

5. Special BUILT-IN MACHINE LANGUAGE COMMANDS to 
increase program operation by as much as I 000 times I Special 
commands are implemented for fast memory searching (CPDR, 
CPIRJ, block memory moves (LDJR. LDDRJ, inputting and printing 
HEX numbers, inserting MACHINE LANGUAGE into COMPILED 
CODE, disabling and enabling interrupts, inverting memory, 16 bit 
PEEKs and POKEs, and stack control, debug and much more. 

6. ZBASIC 2.2 compiles the ENTIRE PROGRAM into to Z-80 
machine language. (Not 8080 code or a combination of BASIC and 
machine language like some other compilers.J Clumsy LINKING 
LOADERS, and RUNTIME MODULES are not needed; ZBASJC 2.2 
creates a ready to run MACHINE LANGUAGE program. 

7. NO ROYALTIES imposed on registered ZBASIC owners. 
8. Typical COMPILATION TIME is TWO SECONDS for a 

4K program. 
9. Use TRS-BO Basic to write ZBASIC programsl 

I 0. Compile many existing programs with only minor changes. 
(Some BASIC programming experience is requi red.I 
I I. Fully compatible with both the Model I and the Model Ill. Mod I 
compiled programs work on a MODEL Ill, and visa-versa. ZBASIC 
works with NEWDOS-80, NEWDOS+, DOSPLUS, LDOS, MULTI DOS, 
ULTRADOS, TRSDOS etc. 
12. BUILT-IN and much improved MUSIC and SOUND EFFECTS 
commands. 
13. Improved CHAIN ING for disk users. 
14. TIMES now available on DISK version. 
15. ZBASIC 2.2 now has an INPUT@ command (similar to PRINT @J. 
16. The TAB function will now tab 255 columns on a printer. [BASIC 
cannot tab past column 64. J · 

17. NEWDOS 80 2.0 USERS can use the CMD "dos command " 
function I 
I 8. NEW and EASIER to use USR COMMANDS. 
19. New math functions to calculate XOR and INTEGER 
REMAINDERS 
20. Logic:al STRING COMPARISONS are now supported. 
21. The disk commands INSTR, MIDS ASSIGNMENT are now 
supported on both DISK AND TAPE ZBASIC. 
22. DEFSTR is now supported. 
23. Eight disk files may be opened simul taneously; random. 
sequential or mixed 
24. LINE INPUT#, is now supported 
25. Invoke the compiler by simply hitting these two keys: ··:- ·· 
26. NEW 100+ PAGE MANUAL WITH DESCRIPTIONS AND 
EXAMPLE. 
27. ZBASIC 2.2 Comes with CMDFILE/CMD program from 
MISOSYS, to allow appending or merging compiled programs and 
machine language programs from tape or disk. 

.,.see List of Advertisers on page 338 

ZBASIC 2.2 DOES NOT SUPPORT THESE 
BASIC COMMANDS: 

I. ATN, EXP, COS, SIN, LOG, TAN, and exponentiation. [However, 
subroutines are included in the manual for these functions.) 
2. ERROR, ON ERROR GOTO, ERL, ERR RESUME. 
3. No di rect commands like AUTO, EDIT, LIST, LUST ETC, although 
these commands may be used when writing programs. 
4. Others NOT supported: CDBL, CINT, CSNG, DEFFN, FIX, FRE. 
5. Normal CASSETTE 1/0. [ZBASIC supports it's own SPECIAL 
CASSETTE 1/0 statements.J 
6. SOME BASIC COMMANDS MAY DIFFER IN ZBASIC. For 
instance, END jumps to DOS READY, STOP jumps to BASIC 
READY etc. 
7. MEMORY REQUIREMENTS: to approximate the largest BASIC 
program that can be compi led in your machine fat one timeJ, enter 
BASIC and type : PRINT (MEM-6500)/2. Remember, you can merge 
compiled programs together t o fi ll memory. 

ZBASIC 2 .2 SPEED COMPARISON DEMO 
To help give you an idea how fast compiled programs are, we have 
included this demo program: 

ZBASIC 2.2 DEMO PROGRAM 
Time to compile and run complete program 
BASIC Execution speed MOD I, LEVEL II 
ZBASIC Execution speed MOD I, LEVEL II 
BASIC Program size (WITHOUT VARIABLES) 
ZBASIC Program size (WITHOUT VARIABLES) 

: 0 MIN. 2 SEC. 
: 1 MIN. J4 SEC. 
:0 MIN. 18 SEC. 

: 895 BYTES 
: 27JJ BYTES 

(Remember that the ZBASIC program includes an 1879 byte sub
routine package.) Program shown exactly as compiled and run in 
BASIC and ZBASIC. 

10 ' ••••••••• ZBASIC 2. 2 EXAMPLE PROGRAM AND TIME TEST•••=•=•• 
20 CLS•CLEARl00•DEFINT A-X•DEFSTR Z:DIM AAC64,24 >,Z <50l:RANDOM 
30 AA• l00:BB•-1000:CC•3:DD=- 3:EE=-9999:STS•"START TIME "+TIMEt 
40 FOR I• 1T01 27STEP2 :FOR J• 47T01STEP-3:XX•PO INT< I,J>:SET CJ, J> 
50 XX= Cl - Jl / CC• C7+1 +J> :XX =ABSCINTCRNDCl•J>- AA>+7 > :RESETC l,J> 
60 XX•PEEKCI+J ) :POKE15360+I+J,J 10UT255,J AND <3•J>:XX•INP <J ) 
70 ABS=STRSCl+J) :BAS=LEFTS CABS,2> : AACl /2, J l2> =VAL<BAS >+AA• 3 
80 BA•- BA•+RIGHT• <BAS, RND (3) > : XX• lNSTR C 1 , BA•, "9" >: XX•SQR C I•J> 
90 BAS• MIDSCBAS,2, 2> : MIDS CBAS,l , l> =Z : IF XX THEN 100 ELSE CLS 
100 IF LENCBAt ))3 OR SGN<XX>•l AND ASCCBAS >•32 THEN PRINT"+++"; 
110 !FPOSC0))62 THEN TRON:TROFF:PRINT ELSE XX =NOT CRNDC99))+100 
120 At =INKEYS: IF At• "Y" OR AS• "y" AND I > 120 THEN PRINT"TRUE.," 
130 RESTORE :READA, C, ZCJ>,D:GOSUB170:GOSUB170:GOSUB170:GOT0210 
140 NEXT :PRINT"*" i :NEXT I :CLS:PRJNT@51 2 , STS, "STOP TIME " ; T IMES 
150 STOP' ============== ENO OF MAIN TEST LOOP =========z•z•==·· 
160 DATA 12345 1 - 1 ," TEST",-9999 
170 ON RND<b> GOTO 180,190,200, 180,190, 200 
180 RETURN 
190 RETURN 
200 RETURN 
210 ON RN0<9> GOSUB 180,190,200,180, 190,200,180, 190, 200 
220 GOTOl40 

NOTICE ZBASIC 2 .0 OWNERS: you can upgrade your ZBASIC 2 .0 tor no charge. 
Just send us your original diskerte/cassecte and a S.A.S.E with your registered 
serial number and copy of your invoice. We will send you ZBASIC 2.2 and 
updates to your manual. 

VISA, MASTERCARD. AMERICAN EXPRESS. C.O.D. ORDERS ONLY. 

800 528-1149 order llne 
ZBASIC 2 2 DISK VERSION AND MANUAL .. 
ZBASIC 2.2 TAPE VERSION AND MANUAL 
ZBASIC 2.2 DISK & TAPE VERSION AND MANUAL .. 
MANUAL ONLY.. . IAPPLIES TO PURCHASE) .. 

89.95 
79 95 
99.99 
25.00 

SlllTEK CllPITEI PllllCTS llC. 
TECHNICAL QUESTIONS PLEASE CALL (602J 323-9391 
4897 E. SPEEDWAY, TUCSON, ARIZONA85712 

TRS-80 is tm o f Radio Shack. a Tandy Corp. 
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REVIEW 

Lots of value for a modest price. 

Line Printer VII 

Line Printer VII 
Tandy/Radio Shack 
Fort Worth, TX 
$399 

James E. McKenna 
91 Howard Street 
Fredonia, NY 14063 

I first saw the Line Printer VII at a comput
er show in Buffalo, New York. I knew at 

once it was the printer I wanted. 
The two factors which most Influenced 

my choice were size and price. The LP VI I re
quires a level surface measuring at least 16 
by 8'1• inches to rest upon. My system (a 
TRS-80 Model I, Level 11, 16K) occupies a key 
place in my living room. The Line Printer VII 
intrudes no more on my living room decor 

than the rest of the system. 
Setting up the LP VII was no problem at 

all, even for one as mechanically disin
clined as myself. The instruction book is 
short (18 pages), has numerous misspell· 
ings and grammatical errors but does give 
clear information on how to get your printer 
working. The diagrams are most helpful. 

My system requires the Printer Interface 
Cable (Cat. No. 26-1411 at $59.95), since I 
have no expansion interface. The instruc
tion book for this cable Is quite clear on how 
to connect the keyboard to the printer. 

The Line Printer VII can be used with the 
parallel interface or with seven or eight-bit 
serial interfaces. The LP VII uses any trac
tor-fed paper 4.5 to 9.5 Inches wide. Insert 
the paper in a slot behind the platen and it 
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Graph of Y = X •S/N(X) Using Line Printer VII. 
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wraps around the platen and reappears in a 
slot in front. Adjust the tractors to fit the 
paper by sliding them along the bar where 
they are fastened. Four large rubber wash· 
ers keep the paper flat under the print head. 

It was all so easy that I was certain some
thing was wrong-especially since the 
printer was not making any noise. The LED 
was glowing, so I tried something pleasant 
like LPRINT "HELLO". In an instant the 
buzzing noise was over and there was HEL· 
LO printed clearly on the paper. The LP VII 
prints the entire 96-character ASCII charac
ter set. I can even print lowercase from my 
uppercase-only keyboard. If U$ is an upper
case letter, LPRINT CHA$( ASC(U$) + 32) 
sends the corresponding lowercase letter 
to the printer. 

Though I was impressed by the good 
quality of print the five by seven dot matrix 
produced, I was a little disappointed that 
lowercase letters did not have true de
scenders. The lines are printed at 80 charac
ters per line, 30 characters per second. 
Though slow, this is fine for me and I would 
guess for anyone who only needs a printout 
occasionally. The print fades toward the 
end of long listings, though not significant
ly. I would not use the LP VII in an environ
ment where it was printing hours on end. 

The Line Printer VII can also print double
width characters at 40 characters per line. 
You can select this feature dynamically via 
the LPRINT CHR$(31) command. The ASCII 
code 31 does not cause any printing; it In
structs the LP VII to convert to the 40-char
acter mode. LPRINT CHR$(30) returns your 
printer to the SO-character mode. The LP VII 
also has a graphics mode which you can se
lect dynamically by the LPRINT CHR$(18) 
statement. 

Before discussing graphics In more de
tail, I want to point out that each character 
printed by LP VII is triggered by an ASCII 
code sent from the computer. LP VII is 
memory mapped to address 14312 (in the 
Model I). POKEing an ASCII code in that ad· 
dress sends that code to the LP Vll's 
90-character buffer. The character equiva-



"The LP VII . .. comes 
at a price low enough 

for the hobbyist to consider seriously." 
lents of the ASCII codes in the buffer are 
printed if the buffer is full or an ASCII code 
10 or 13 arrives. ASCII codes which are not 
printing characters but give instructions to 
the printer are called control codes. 

The Graphics Mode 

In order to understand the graphics mode 
more easily, I will explain more about a dot· 
matrix character. In the LP VII, a character 
is printed by a matrix six dots wide by seven 
dots high. In the character mode only the 
first five columns of dots are used, the last 
forming the space between letters. Thus an 
80-character line Is composed of 480 col· 
umns of dots, each column seven dots high. 
In the graphics mode, the LP VII can darken 
any seven dots in any of the 480 columns on 
a line. Once In the graphics mode, only 
graphics characters can be printed, all 
ASCII characters except control coccs will 
be ignored. 

Imagine that the dots in a graphics col· 
umn are numbered from top to bottom as 0, 
1, 2, 3, 4, 5, 6. Dots to be printed correspond 
to a 1 bit In a byte sent to the printer. For ex· 
ample, to print only the top dot, numbered 0, 
use LPRINT CHR$(129). Remember, this 
means the binary equivalent of the byte 129 
goes to the printer; si nee 129 is 1 0 0 0 0 0 0 1 
in binary, it signals a graphics character 
(most significant bit of 1) in which dot 0 
(least significant bit is 1) is printed. Thus the 
byte 131 (or 1 0 0 0 0 0 1 1 in binary) prints 
the top two dots. All seven dots are printed 
by sending the byte 255 (in binary 1 1 11 1 1 
1 1). Of course the byte 128 (1 0 0 0 0 0 0 0 in 
binary) prints no dots In graphics mode. In 
general, for each dot number n to be printed 
In a given column, add 2n to 128 to compute 
the appropriate byte. 

Once I realized that each line had 480 col· 
umns of seven dots each and that a single 
8% by 11-inch sheet of paper has 66 lines, I 
saw I was working on a 480 by 482 grid. 
When I compared this to 128 by 48 for the 
video monitor, I immediately decided to 
write a program producing high resolution 
graphs of mathematical functions. Y values 
are plotted horizontally by using a tab to the 
correct dot column. Although the LP VII rec· 
ognizes a control code for a tab in graphics 
mode, certain tabs cannot be done via 
LPRINT because that routine intercepts 
some control codes (notably 10) and re· 
places them with others. 

In the graphics mode, a tab is signaled by 
sending two bytes, first 27, then 16. The ac· 
tual dot column to which the tab goes is pre· 
sumed to be in the two bytes which follow 
these control codes. The printer assumes 
that the dot column has been sent as a two· 
byte binary integer with the high-order byte 
first, low-order byte second. Thus tabs to 
positions from 0 to 255 correspond to a high 

byte of O a low byte of the tab position. Tabs 
to columns from 256 to 479 have a high byte 
of 1 and a low byte of the desired position 
minus 256. In short, the two bytes required 
are precisely those used by Basic in the 
Level II ROM to encode that number, except 
that these are in the order low, high. 

If you tried to do a graphics tab to 
dot column 10 by a Basic LPRINT com· 
mand, such as LPRINT CHR$(27);CHR$(16); 
CHR$(0);CHR$(10), you would be disap
pointed because the LPRINT routine will 
not let the byte 10 through unaffected. The 
instruction manual points out this difficulty 
and says you must bypass the LPRINT rou
tine to accomplish some graphics tabs. It 
does not even hint at how to do that. My 
solution is to POKE the required bytes into 
address 14312 (memory-mapped home for 
the LP VII). 

One more problem though-if you POKE 
a value into address 14312 while the LP VII 
is busy printing it will not get the byte at all. 
When the printer Is busy, the contents of 
14312 is set to a value of 128 or higher. Thus 
PEEK(14312) > 127 indicates that any value 
POKEd into address 14312 will be lost. With 
this in mind, I designed a subroutine to per
form a graphics tab to a position whose 
location (an integer from 0 to 479) Is stored 
in the variable GT%: 

5000 K = VARPTA(GT O/o) 
5010 LPRINT CHRS(27); CHR$(16); 
5020 IF PEEK(14312) > 127 THEN 5020 
5030 POKE 14312, PEEK(K + 1) 
5040 IF PEEK(14312) > 127 THEN 5040 
5050 POKE 14312, PEEK(K) : RETURN 

This solved the graphics tab problem and 
gave me full access to the graphic capabili
ty of the LP VII. The resulting plotter pro· 
gram produces graphs, though slowly, of 
excellent resolution. 

All things considered, I have been very 
pleased with my LP VII. So far, it has not 
needed service or a new ribbon. Two prob· 
lems have occurred on occasion. When it 
first starts printing, sometimes the ribbon 
jams the print head and prevents a return to 
the left margin. Until the left margin is at
tained, address 14312 indicates a busy con
dition and everything hangs up until you 
jiggle the ribbon a bit to release the jam. 

Also, the cable connection at the key
board sometimes comes loose. Once again 
the contents of 14312 indicate a busy condi
tion (a value o f 255, meaning not 
connected). I wiggle the connection a little 
to cure the problem. 

The LP VII makes no idling noises at all , 
prints a readable clean copy, has outstand· 
ing graphics capabilities, and comes at a 
price low enough for the hobbyist to consid
er seriously.• 

PACKER Machine language program that edits all or part 
of your Basic program to run faster. save memory. or 
ease editing The 5 options include UNPACK-unpacks 
multiple statement lines into single statements 
maintaining logic. inserts spaces and renumbers lines. 
SHORT- deletes unnecessary words. spaces. and REM 
statements PACK- packs lines into maximum multiple 
statement hnes. 1nclud1ng all branches. MOVE-moves 
hne or blocks ol tines 10 any new location on program. On 
2 cassettes for 16K. 32K. & 48K 
For TRS·80 Mod I or Ill Level II or Disk Basic ... 529.95 
SYSTEM TAPE DUPLICATOR Copy your SYSTEM formal 
tapes Includes verify routines The Model 111 version 
allows use of both 500 and 1500 baud cassettes speeds. 
For TRS-80 Model I or Ill Level II . .... . .. . . .. . $15.95 
CASSETTE LABEL MAKER A mini word processor 10 print 
cassette labels on a hne prin1er. Includes 50 peel - and -
stick labels on tra,tor feed paper 
For TR·80 Model I of Ill Level II & Printer . ...... 517.95 
PRINT TO LPRINT TO PRINT Edits your Basic program in 
seconds to change all Prints lo LPrints (except Print@ or 
Print#) or LPrints to Prints Save edited version. 
For TR·80 Model I or Ill Level II ............... $12 95 
FAST SORT ROUTINES. for use with Radio Shack's 
Accounts Receivable. Inventory Control I. and Disk 
Mailing L1s1 Systems ror Model I Level II Sorts in 
SECONDS' You·11 be amazed at the time they can save 
Supplied on data diskette with complete instructions. 
FAST SORT lor Accounts Receivable ... ...... . $19.95 
FAST SORT for Inventory Control I .. . ......... S19 95 
FAST SORT for Disk Mailing List (specify data diskette or 

cassette lor t drive system) ... .. . . . ..... ... $14.95 
ALL THREE ROUTINES ......... . .............. $44.95 
Prices sub1ect to change without nouce. Call or write for a 
complete catalog. Dealer inQu111es invited. VISA and 
Mas1ercharge accepted. Foreign order in US currency 
only Kansas residents add 3% sales tax. 
On·hne catalog in Wichita FORUM-80 3t6·682·2113 
Or call our 24 hour phone (3t6) 683·481 t or write: 

COTTAGE SOFTWARE .-187 
6t4 N. HARDING 

TRS·80™1s a t r~~~~!~k ~t~asn~~ ~0~~8orat1on 

.. E~~I~;~ 1; m·v· Chick· f~; ··56i~i5.' .. ' ..... 
plus $1 1. 90 for shipping and handling 

MX·80 Complete Printer Package 
0 Visa 0 Master Card 0 Check 

0 C.0.0 u 'Nire Transter(less 2%) 
Cre<111 Caro No hp Dale __ 

Name -----------
Address _ __ _ 

Stale ________ Zip ____ _ 

Phone ( >- ------- __ _ 
• New Jersey Residents add 5% Sales Tax 
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PMC Peripherals $495 
BUALITV 1 DE LIVE RV AND SERVICE 

Price $495 for 2 

Compare printer specifications 
compare design reliability, repairability 
or any other parameter! Our DMP-85 is 
a true "work-alike" to C. ltoh 8510 or 
NEC 8023 and offers many more fea
tures than the MX-80FT at a lower 
price. You need excellent printers and a 
professional supplier. Come to PMC. 

Price $495 

Yes, our disk drive has a proven per
formance and an established reliability 
record. We specialize in single sided 
51/4 inch single or double density drives 
featuring 5 ms stepping and 40 tracks 
with case and power supply. The case is 
color matched to IBM and PMC per
sonal computers. 

··-
Price $495 

IBM Selectrics or sim.ilar typewriters 
become 12 cps letter-quality printers at 
a quarter the cost of "daisy wheel'' 
printers. The ETF-80 coupled with a 
word processor becomes your personal 
typist accurately reproducing text at 
100 wpm. What a bargain, ETF-80 . .. 
CALL now for details. 

PMC peripherals are designed for PMC, IBM, Apple, Radio Shack or other ftne per
sonal computers. We don't advertise our unprintable dealer I distributor prices but if 
you call or write you'll ftnd we don't meet the competition .. . we make it! 

n••c Personal Micro Computers, Inc. r j1".~ 475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 



$ 999 wi!hout 
prmter 

$1JI 195 with printer or 
~ typewriter interface 

WORD PROCESSOR Electric Pencil 
System (EPS-80) 

Lowest priced combination word processor/ microcomputer that everyone can afford and so 
simple that anyone can use! The EPS-80 is a word processor designed to replace typewriters as 
a personal tool and also to be used as a popular personal computer with thousands of pro
grams available. 

Use without a printer 
In an office environment, the EPS-80 word processor 
gives the user editing power which is not available in the 
latest electronic typewriters. The built-in high speed 
cassette storage achieves inexpensive and reliable 
transfer of text from one EPS-80 to another. Therefore, 
where multiple EPS-80s are used, not every one has to 
have its own printer. For instance, a single letter quality 
printer on one EPS-80 can prepare final copies of letters 
for four to ten non-printer stations. The overall system is 
efficient, costs less per station than an equal number of 
electronic typewriters, and provides much higher 
throughput. There is no need for the usual cycle of dicta
tion, correction and proofreading as the basic compos· 
ing function can be in the hands of the originator. 

Use with a printer 
Writers, students and businessmen will find the most 
intelligent investment is the EPS-80. For high speed 
printing, we offer our model DMP-85 dot matrix printer 
and for letter quality printing, our Electric Typing Fin
gers, Model ETF-80, turns your IBM Selectric or similar 
typewriter into a printer. When you buy the EPS-80, you 
get both a word processor and a powerful personal com
puter that will do many necessary tasks. There are fully 
proven computer programs for invoicing, billing, finan
cial or engineering analysis, spreadsheet calculations, 
and many more. Even if you never utilize the computer 
capability, the EPS-80 word processor can provide filing 
and retreival of reference information and mail list han
dling in addition to ful6lling normal typing needs. 

How can we offer a product with so much capability at such a low price? It is due to our highly 
reliable, low cost cassette storage system that performs as well as many floppy disk systems! 
We believe the EPS-80 is an immediately important tool in small and large offices and it is also 
destined to be your personal typing friend at home. If you think word processing and low cost 
computing power would improve the jobs you do, call or write now for complete information. 

PMC is licensed to use Electric Pencil, a copyright of Michael Shrayer. 

DMC Personal Micro Computers, Inc. --242 r 4 475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 



GENERAL 

Gill 
LOAD 80 

At last a program that tells it like it isn't. 

Basic Misinterpreter 

Basic Misinterpreter 
Kitchen Table, Inc. 
Sri Lanka 

David D. Busch 
515 E. Highland Ave. 
Ravenna, OH 44266 

Basic Misinterpreter is another in a 
series of programs developed in the 

laboratories of Kitchen Table, Inc., and later 
deemed unworthy of marketing to the gen· 
eral public. Through a special arrangement 
with the fictitious software and hardware 
firm, 80 Micro offers this significant regres· 
sion in technology to its readers. 

In use, the program waits for the unsus
pecting victim to enter program lines. Corn· 
rnands entered are acted upon-within cer· 
tain limits. The user can load an existing 
program, list it, add new lines and save the 
resulting file on disk. Syntax is identical to 
that in Disk Basic, and the familiar > 
prompts for input. 

However, the Misinterpreter actually sub· 
stitutes misspelled words for Basic key 
words In other programs. For example, Run 
becomes Ran, Read turns into Reed, GO· 

The Key Box 

Crayfish-2 Maxlputer 
Basically Unlevel 
2 Megabytes of RAM 
One 5 v. Foot disk 
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SUB is transformed into GSUNK, and GOTO 
becomes GOOT. These changes do not 
become apparent until the user lists the 
lines, or loads the program from disk some 
time later. 

Should the user spot an error, the line 
may be edited with most Level II corn· 
rnands. However, the results are worse than 
before. Some commands are met with a 
response of " Huh?", while any attempt to 
put more than one statement on a line is 
answered with "Sorry, only accepting one 
statement per line today." 

The Misinterpreter's calculator mode 
offers another twist: When " PRINT 2 + 
1" is entered, for example, the micro 
prints "2+ 1." 

KTI thoughtfully included a provision 
allowing you to add your own preferred 
bugs and expand the altered key words. To 
make simple modifications to the Misin· 
terpreter, consider the following program 
description. 

How it Works 

Normal key words are stored in a string 
array, E$(n), while the equivalent, phoney 
words are loaded into another array, SP$(n). 
Basic Misinterpreter (?BASIC, for short) cur
rently has 18 key word/phoney word pairs. 
WADS is defined as 18 in line 30; the arrays 
are dimensioned using WADS instead of a 
constant in line 50. If you wish to add word 
pairs, change the value of WADS, and ap· 
pend the pairs onto the end of the Data 
statements. The phoney word must have 
the same number of characters as the word 
It will replace. 

The word pairs are read into the arrays in 
lines 110-160, with a space added to the 
beginning of each. The actual masquerade 
begins at line 210, where the > prompt is 
printed and followed by line 230's " LINE 
INPUT A$." 

The program then waits for input (a com
mand or a program line). Once Enter has 
been hit, lines 250-320 check the first few 
characters of AS to see if a command has 
been entered. These include List, Save, 
Load, Run, New, Print and Edit. 

If a match is found, control branches to a 
subroutine where the command is carried 
out. If not, AS is an unrecognizable com
mand or a program line. 

In this case, ?BASIC looks for a quotation 
mark (indicating a prompt to be ignored) or 
a colon (marking a multip le-statement line). 
For processing speed, ?BASIC refuses 
more than one statement per l ine. 

If a quote is located, the program looks 
for the second quotation mark and ignores 
any characters (including colons) between 
the two. Only the remainder of AS will be ex· 
amined for keywords. 

Next, ?BASIC checks the first few char
acters of the line until it finds a space. 
All characters up to the fi rst space are 
presumed to be the line number (LN). If 
LN is less than one, t he input is an 
unrecognizable command. The program re
sponds " Huh?" and returns to line 210 for 
more input. 

If the program line number is less than 
200 (the largest line number allowed in 
?BASIC), a search for the key words begins. 
(To keep the Load and Save routines of 
reasonable size, as well as to shorten Lists, 
?BASIC is limited to use with program line 
numbers less than 200. This step also con· 
serves memory space. If you have memory 
to spare, or end up compiling this program 
in order to gain speed, you can increase the 
number of allowable lines by redefining LS 
in line 40.) 

A For . .. Next loop from 1 to WADS (lines 
580-610) compares each good key word 
w ith the program line typed in by the user. 
When a match is found, a check Is made to 
see if the key word is within quotes (and 
therefore ignored). If not, the phoney word 
is substituted. 

The rest of the program consists of sub
routines which carry out commands. If 
Load" filename" or Save"filename" is en· 
tered, that command is parsed to determine 
the file specification (lines 750-760.) Then 
the file NE$ ls opened and all LS lines of the 
program are input or written to disk. Some 
of these will be null, of course. 

The List subroutine is rather complex, 



" ... striking C, D or I 
invokes some strange shenanigans." 

because of all the list options. (list shows 
all lines; list 10 prints only that line. list 10-
100 shows those lines, while list 100- lists 
lines from 100 to the end of the program.) 
If no hyphen appears In the command, 
?BASIC assumes that all lines should be 
listed (as in the command list) or that only 
one line Is wanted (as in List 10). When a 
hyphen is included in the command, the 
program extracts the beginning and ending 
line numbers specified. 

When "Edit linenumber" is invoked, con· 
trol drops to a routine beginning at line 
1330, which closely simulates Level II edit· 
ing-with a few surprises thrown in. The 
line number requested Is pulled from the 
user's command. If no such line exists, an 
error message is printed. Otherwise, the 
program prints the line number, and enters 
an INKEY$ keyboard strobing loop. Each 
time the space bar is pressed (as in actual 
Level II editing), a character of the target 
line is revealed. Hitting the back arrow 
backs up the display. Pressing Enter con· 
eludes the editing session, while striking C, 
D or I invokes some strange shenanigans. 

Final Points 

This program should also be fairly easy 
to compile using a compiler which supports 
disk 1/0 functions. Just be sure to delete 

line 10 and use constants to DIM the arrays 
in line 50. 

You may wish ?BASIC to be more subtle. 
Instead of always substituting PLIMT for 
PRINT, a random character could be in· 
serted in the key word. Here Is a subroutine 
to get you started: 

705 E = RND(LEN(SP$(G))) 
706 F = AND(26) + 65 

707 MIDS(ES(G).E,1) = CHAS(F) 

That addition chooses a random position 
(E) in the key word (E) and places a random 
character from A to Z there. Substitute the 
real key word for the misspelled ones In the 
Data lines if you want the phoney words to 
start out normally. They will get weirder and 
weirder each time a key word is encoun
tered. PRINT can become PRUNT, then 
YRUNT, and YRUNG, successively. 

Or, store the value of the key word In a 
DUMMY$, and return it to Its normal value 
after each replacement. Then, PRINT might 
appear as PUNT, PLIGT, or TAINT, with on· 
ly one letter wrong each time. 

To add new commands, simply add an 
appropriate line after line 320 and branch to 
your subroutine. For example, you might 
want ?BASIC to recognize CMD" S" and re
spond "Sorry, DOS is busy at the moment."• 

Program Listing 

1 t ********************************************** 
* * 
* BASIC MISINTERPRETER * 
* * 2 I * By: David Busch * 
* 515 E, Highland Ave. * 
* Ravenna, Ohio 44266 * 
* * 

3 r ********************************************** 

10 CLEAR 10000 
20 DEFINT A-Z 
30 WRDS=l8 
40 LS• 21l0 
50 DIM E$(WR) ,CP$(LS) ,SP$(WR) 
60 Q$=CHR$ ( 34) 
70 C$=CHR$(58) 
80 SP$=CHR$(32) 
90 CLS 

100 1 ****** READ WORDS INTO ARRAY ****** 
110 FOR N=l TO WRDS 
120 READ SPAN$(N) 
130 READ E$(N) 
140 E$(N)=SP$+E$(N) 
150 SPAN$(N)=SP$+SPAN$(N) 
160 : NEXT N 
170 GOTO 210 

180 DATA IF,OF,RUN,RAN,INPUT,IMPUT,LIST,LAST,END,FIN,PRINT,PLIMT 
, READ,REED,DATA,DADA,THEN,THAN,FOR ,FAR,STOP,STEP,NEXT ,NXET 

Program continues 

.,.see List of Advertisers on page 338 

GOOD GRIEF.'! 

,,;~ ·-~ ... 
TOP-NOTCH PROFESSIONAL 
SOFTWARE FOR THE TRS-80 
MODEL.Ir AT LCJN PRICES/ 

- Power enough lor the 
professional programmer 
- Easy for the beginner 

- Extremely useful 

MENU · Progr•m menu generator. Puce $24 95 

• Gre.1 way lo oraanue C11'ks upec11lly huCI dr1ves1 
• like having a d1rec1ary w11h d111crip11on1 and beuer• 
• Ideal 1,on1 eno lor an dpplica11on Pdlkaqe 
• 01c.,1111tv'> me1111 ol proq1.tm'> inl1uCl1nq d(''>("pi.on\ 
• Uc::.e• <,elPl lc;, p1oqr.tm ,,11ti lU•\OT or by lint· numbtr 
• Can flHl BASIC 01 rnsoos (QffilJdeC D•OQ•amc;, 
•Up 10 200 1.n.,.., ,1· nieou int !u01nq commen1 lint<, 
• Sutimenu'> 1olht-r mt'~,l, !11e..,, 1.an be pul 1n men:. 
• 1 RSOOS romn1,wc1'> l cln Dt· menu 1!em<, 

• [ dth d:sk or ;ir oq1 cim u.tCllcHJt l dn havr <,epAr .11e menv 
• Compll""lt: t:r.11.nq IA! 1t11ti-\ 1nclud11•c; m1:~•1. 101 k 1nQ 

• (dll t)tl'~ 1n l o1rT1o:ll•Ofl !O Wit'! Ter. D'OQ•o:lffi !h•OuQ~ hf:' 

AESEQ · Ptogr•m llnt renumberer Pt1ce S•• 9S 
• No progrtmmer should be w11hou1 1h1s u111t1y1 

• The 1du l 1olu11on lor mser1mg llnes 1n10 crowded code• 
• M,H\~' ~:ru1 '.u••·C; ·oq1.tn1r1' 11c; or' 13.\S:l •:d'1~· 
• RenumDt-r, .111 w p.1·! n! •nt- ro•'•' n~ ti;)' ·C«1" 
• Rp1rum[) .... ,, •i~J ru j( lJ•qi;;' 1,, 11·"'' .• ' , ·:• 

• Car , t UO'w' Q•011~1\ id 1,n_., 11 ,h·~~1; :4.i' 1•' 
• (,\I• ( OMtl•llr cjHJUl.J' .inc ·+-r1un'~"' 111t"f" • r,<;•" •. 
• (,t ·· •el ,1(.tl• ,t 1;1~i..i• ti, df~(~•n1; r;• '•·~ ·. '·t11 • r 

l011,1.t• I lrnm ,1 11 • ' • "i.nttJ• <. 

• C.t• L.Jt1Ul !,tll ·t · ' ' '' "' 'rl«; O•i! Ar·1~ 011•,,. 1, •,,.. • .. r'•'.•• 
• (.to; 11.tQ. 11 "n,,n· !11., .1tJlf' 1.111· 11,,1• !w• .,.•, 

• f.1rt r1 ,1 ·, .... \t-p.1•,!!1· o1 ·1n1I ,111(1 11111111.' I 
• Wo1~, cir:, t1r1·;1" "'t'': '1J· 1'1.tt i .1 .. , 

SAV( PROG BA'. A unr1t·1 ,., ... 1,, 
• F t1'I :.,. 11· ;> ~O 1,11 1' \ ll ••fl o, lt• 

CREF · Cron teo lereonce gener•lor Pttcf' SJ• 9S 

• No more womes 1bou1 ncu:lenn1 m1sust ot v1ri•b1 es1 
• Conlams futures nal lound 1n s1mll1r u111111ts elsewl'lete• 
• (omo•t:h·l•O,, ... ,l'•..t111·!,..t,<i1; '•i .1r,, . .., 1· ·t1 , ' 

!u11l '.1Qr1') l'"l" n-.mtti ·th 11:1 : , •, .wr: l.~~ ' . .,.'.1''t':. 

• F1aqc::. d 1lle1tnl lypec;, 01 u\t' dine nurn[)er\ GOTO 
GOSU6 ON! RROR GU I 0 RE Su ME ! Rl f ltl Dea ~"c 
•eguld• vd11ablr'l J11dv'> u')e moO••'r oer ,nt' 
lunc!IO~\ Jr11j USR •Oullne\ u\r Cel1nt 1 

• './.t11r' wh{'n ~· Jr 1 J":I .. m.ty r1,iv1· !: .. 1·ri •·"·(" ,,.., · · ~ , ! ~ 
• Rp~pq•n(f'\ t , \'t'1! r:\' 1•Hr(l•\f' n,trl: .. ,1•1~ 1,;;1· 
• l • ... l 11"Q d•!d!1i;1·~ ·•'C"·H1r:.r J 11, t)P . .,,ft ... · "' ' • ... ll' 

:.,pe O' ·11:'"1 in ,l "'DA · cllt• ,.,( I ,,r 
• 015.k l t'mLJUldl'w' !, i t' .. 0 ,rf1.: (JI " D'~ Qt..tr• \ ,'f' 

•Werk<, on <OmD't'"'"'"~ 'c•m.t• lilt' 
• ~ilSI up IO 180 lo·•t'' 'l1 , n 1 It' 11 , 11 •,; t •···; ··n· .. 

VARLIST Lisi lull n•me~ o l •oiiri• bleos used rn 
progr•m Pricf' S2t 9S 

• When bought w11h CRU lh1s is 1he 1c1na on the c~k !' 
• l •\I' 11111 n,1111.-, (JI ,1 1· ... ,, •. t n• .. , ,111A,, .1r·(' ':.': '. ( . .,, 

d ipti~tl,..!oi dll\ IJ~R 1i1u!1r~"' .1·1· '''t·(~ , .. ~ . , .,,.,., , 

• \l.t11d:11t-o., fl,\Vlll(j 11,t rt11•\ "- •'.' "'<1rf1J> •11 ,• • ~,t r .t . ' t· 

ann 1"'~ ... ct•e .,,h·CJ '0Q• .,.,, .. 
•Htlp, lint1 -.,.11 .. ;ttll('\ '#tolh \dfl• L•'I. lr'J•tl(lt· 

• Ql,IDlJI l1\l1n~ !(J [Hf ~Jlof11t'• Qr (~1(,,~ l.io 

•No l1m1! 011 ~'OQ•,\rl' ,,,t· 
• Wori., 11n c om~r1·,\t•11 l<Hmdl •,,, . .., 
• f .t'I 1,11 IO )~I ... 1.tr1•n11•1 ,, m11111h- 11•: \ 1 ' P1" : •. , Iii 

Introductory otter: Pu1chase all lour 
packages for only 599 95' 
Note: The above software 1equ11es 64K 
memory to run 
For more information: lnd1v1dua l user s 
guides 101 above packages a1e available 
for 57 50 each c1ed1tabte towards 
pu1chase of lha t package 11 pu1chased 
w1th1n 90 days 

Add 52 00 for postage and handling 
Iowa residents add 3°. la sntes tax 

To order ca ll collect 15151 236·8406 

WSR 

ti X accepted 

World Software Resource 
Div. Sumner Enterprises 
Hwy. 146 N 
Grinnell. IA 50112 .,.

376 
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••••••••••••••••••••••••••• • • • • ! LOW-LEVEL CENTER ! 
: TRS·80 Model I/Ill : 
• • 
: STRETCH SUPERSTEP: New third generation zao simu· : e lat or is the leading element ol the Software CPU design base. Ani- : 
• mated Z80 Programming Models, Intelligent RAM Window, • e scrotlong disassembler are now extended. New modules are e FLT CUR 2·0 byte oriented editor wilh lull floating cursor and au10- e 
•. repeat plus innovative BUFSTF user·delined butter/window : 

selup tor llexible skelelon program views. Use BUFSTF 10 view e large amounls ol disassembled code, isolale all inslances ol e e selected instructions in several formats. more. Gather instruction e 
e lrecuency counts in straight·line or program·llow order tor I e sopMsticated analysis ol subject programs and Z80 resource use. e Many lormaned transparen1 printer options. including screen ptx e e and mslruction·by·instruction tabular listing ol all aclive machine e 
e aspects. Pictorial manual gives easy intro to program operation. : e Nothing newer lor bY1e·en1ry, debugging and analysis ol ZBO 
e machine language programs. $39.95 + $2.00 shipping I 
I EMU 02e: Detailed instruction-level 6502 simu1a1or with ani· e maled before/alter 6502 Programming Models (registers. flags e and slack) and scrolling inslruction stream disassembler active in e Smgle·step and 4·speed TRACE modes. also special high speed e interpreter running over 5% actual 1 mhz 6502 processor speed e Have a 6502 withou1 having a 6502. find out why 1he 6502 brain I e was picked by Apple, PET. Atari. arcade machines, etc. $29.95 e + $2 .00 shipping 

• • •a BALCODE 80A: Highly interesting mid·level language tor I 
TRS·BO Model I. IBM's BAL (Basic Assembler Language) is an e idealized machine instruction set currently in use on the IBM I e 3601370. BALCODE 80A implements an extended BAL subset via e a text editor and macro assembler; you wrile in BAL wilh 20 e p·registers (16 general purpose, 4 floating point) and powerful 

I 
addressing modes, then assemble to last ZBO code. Hands on 
introduction to BAL. source programs are highly portable to make 

i 
your TRS·BOan IBM workalike! Includes 106 page IBM reference 
publication describing BAL. From Balcode Soltware. $79.00 + 
$3.00 shipping 

: .. i 
COMPILER 

WORKSTATION 
TRS·80 Model I and Ill 

Your BASIC program development 
could go faster ... 

• I 
EDIT: Full·Screen BASIC editor with lloating cursor and auto· 
repeat. More than 30 commands and functions le1 you var· 
iously find, change, Insert , delele, replace. replicate. copy, 

• move or position BASIC text at the charac1er. Siring , line or 
•. block level. Developed in Britain by Southern Sonware. Mod I, 
• Ill $40.00 + 1.50 Shipping. 

~CKER : (Cottage Sonware) Ediling tool will unpack. shorten. 
repack. renumber all or part of your BASIC text. The UNPACK 
segmen1 is very useful when preparing BASIC source pro· 
grams tor compilation by ACCEL2. Mod I.Ill $29.95 + 1.00 
shipping. i I Then your BASIC program 

1
: 

• could go faster ... 

• 
I 

ACCEL2: Compiler tor TRS·BO Mod I.Mod Ill Oisk BASIC. New 
functional Improvements In place to give more ease·ol·use. I 
quicker compilation of large programs. better chaining ol com· i 
piled and non-compiled programs. Size read·ou1 helps you 

i 
monitor code groWlh during compilation . REM NOARRAYoption 
lets you use variable·bound arrays. Professionals nole: Com· 
prehensive instructions show how to organize your compiled e 
programs tor resale on tape. ESIF waler or disk. No royalties• e 

e Developed in Britain by Southern Sottware. Specify Mod I or Ill. I 
e $88.95 + $2.00 shipping . • : TSAVE: Writes compiler ou tput to independent SYSTEM tape. I 
I ::::, +~::::'.::i;:rocessor tor TRS·80 Mod I. Prepare. i 
• execu1e. pass as many as nine parameters to lists ol TRSOOS 
• or NEWOOS commands and/ or BASIC statements. Simplifies 
: repe1it1ve procedures such as power·up sequences, file set- I 
• ups. etc. Compalible wilh ACCEL2 compiler disk ou1pu1. i 
• Developed in Britain by Soulhern Sonware. $22.00 + Sl.00 
e shipping . 

: M/C, VISA : 

e 1· CAadd6% • • i ffe\[l~@rnJ a/A I 
I · (415, 387-3131 i 
: P.O. BOX 11721 SAN FRANCISCO, CA 94101 : 

: TRS·80. TRSOOS tm Radio Shack. ES/F tm Exatron : 

••••••••••••••••••••••••••• v 136 
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Program continued 

190 DATA CLS,CSL , GOTO,GOOT, RESTORE,RESTART,GOSUB,GSUNK,RETURN ,RE 
TRNU,ON,IN 
200 

' ****** INPUT PROGRAM LINE ******** 

210 PRINT " >•; 
220 B2• 0 
230 LINE INPUT A$ 

240 '****** CHECK FOR 'COMMAND' ****** 

250 IF LEFT$(A$, 4)=.LIST" GOTO 920 
260 IF LEFT$(A$, 4)•"SAVE" GOTO 730 
270 IF LEFT$(A$,4)s"LOAD• GOTO 850 
280 IF LEFT$(A$,3)="RUN" THEN RUN 
290 IF LEFT$(A$,3) ="NEW" THEN RUN 
300 IF LEFT$(A$,5)•"PRINT" GOTO 1290 
310 IF LEFT$(A$,4) • "EDIT" GOTO 1330 
320 IF A$•"" :GOTO 210 

330 '***** CHECK FOR QUOTES OR COLONS ****** 

340 A$=A$+CHR$(32) 
350 B=INSTR(A$ , Q$) 
360 C•INSTR(A$, C$) 
370 IF C•0 AND B•0 GOTO 480 
380 IF B•0 GOTO 460 

390 ' ***** FIND POSITION OF SECOND QUOTATION MARK ***** 

400 W$=MID$(A$, B+l) 
410 B2=INSTR(W$, Q$)+B 
420 IF C<B GOTO 460 
430 IF C>B2 GOTO 460 
440 GOTO 480 

450 ' ****** IF COLON OUTSIDE QUOTES - TWO STATEMENTS ****** 

460 IF C<> 0 THEN PRINT"ONLY ACCEPTING ONE STATEMENT PER LINE TOD 
AY- : GOTO 210 

470 '***** CHECK FOR BEGINNING LINE NUMBER ***** 

480 TST$• " " 
490 FOR T• l TO LEN(A$) 
500 IF MID $ (A$, T, l )=CHR$(32) GOTO 540 
510 TST$=TST$+MID$(A$ , T, 1) 
520 NEXT T 

530 1 ****** IF LI NE NUMBER VALID, ASSI GN TO ARRAY POINTER LN ** 
*** 

540 LN=VAL(TST$) 
550 IF LN >LS THEN LN=LS-9 
560 IF LN <l PRINT "HUH? ":GOTO 210 

570 '***** LOOP TO SEARCH FOR ALL KEYWORDS ***** 

580 FOR G=l TO WR 
590 Y=INSTR(A$ , SPAN$(G)) 
600 IF Y>0 GOTO 660 
610 NEXT G 

620 ' ***** ASSIGN LINE TO FINISHED PROGRAM ARRAYS ***** 

630 CP$(LN) •A$ 
640 GOTO 210 

650 ' ***** CHECK TO SEE IF KEYWORD IN QUOTES ***** 

660 IF Y<B GOTO 690 
670 IF Y>B2 GOTO 690 
68!0 GOTO 610 
690 L•LEN(E$(G)) 

700 ' ****** SUBSTITUTE PHONEY KEYWORD ****** 

710 MID$(A$, Y, L)•E$(G) 
720 GOTO 610 

730 '**•** SAVE PROGRAM TO DISK ***** 

740 GOSUB 750:GOTO 780 
750 NE $•MID$(A$ , INSTR(A$ , CHR$(34))+1) 
760 IF RIGHT$(NE$,l) =Q$ THEN NE $•LEFT$(NE $, (LEN(NE$)- l )) 
770 RETURN 
789 OPEN "O",l, NE$ 

Program continues 



Forbidden Planet 
', 

Forbidden Planet 
The First Talking Adventure 

This adventure talks through 
the cassette port You no 
longer need to have a voice 
synthesizer. This adventure 
takes you to a desolat~ pla
net where only your skill and 
your talking computer will 
help you survive. This is Part 
1 of a multipart talking adven
ture. Like no other ad ven
ture you have ever played. 
The first five people to solve 
Forbidden Planet will get the 
next adventure FREE. 
* Split Screen 
* Machine Language 
* Talks through Cassette Port 
* Supports Lower Case 
* Written by William Demas 

Price $39.95 
48K Disk Model I & Ill 

Forbidden City 
A Talking Adventure 

This adventure talks through 
the cassette port. This is a 
continuation of Forbidden 
Planet Adventure, but you do 
not have to have or play it to 
play Forbidden City. 

Once you enter, there is no 
turning back. Only with the 
help of your talking computer 
will you be able to defeat the 
city's master computer and 
the robot guards. 
* Talks through Cassette Port 
* Three Different Voices 

* Machine Language 

Price $39.95 
48K Disk Model I & Ill 

See Your Local Dealer 
- Dealers Inquires Invited-

FANTASTIC 
SOFTWARE 
P.O. Box 27734 ,,36 

Las Vegas, Nevada 89126 

(702) 362-1457 • \~ 



REMSOFT, INC. 
Let Your TRS-80® 

Teach You 
ASSEMBLY LANGUAGE 

Tired of buying book after book on assembly 
language programming and still not knowing your 
POP from your PUSH? 

REMsoFT proudly announces a more effi
cient way, using your own TRS-80® to learn the 
fundamentals of assembly language programm
ing - - at YOU R pace and YOUR convenience. 

Our unique package, " INTRODUCTION TO 
TRS-80® ASSEMBLY PROGRAMMING", will pro
vide you with the following: 

Ten 45-minute lessons on audio cassettes 

A driver program to make your TRS-80• video 
mon itor serve as a blackboard for the instructor. 

A display program for each lesson to provide 
illustration and reinforcement for what you are 
hearing. 
Step-by-step dissection of complete and useful 
routines to test memory and to gain direct con
trol over the keyboard, video monitor, and 
printer. 

How to access and use powerful routines in 
you r Level II ROM. 

Presently available for Model 1 only 
REMASSEM·1 (tape) only $69.95 
REMASSEM-1 (disk) only $74.95 

LEARN TRS-80® 
ASSEMBLY LANGUAGE 

DISK 1/0 
Your disk system and you can really step out 

with REMSOFT ' S Educational Module, 
REMDISK-1, a "short course" revealing the details 
of DISK 110 PROGRAM MING using assembly 
language. 

Intended lor the student with experience in 
assembly language, using the same format as our 
extremely popular introduction to assembly 
language progr amming, this " ASSEMBLY 
LANGUAGE DISK 1/0 PROGRAMMING" course in
cludes: 

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 display program for each lesson to provide il
lustration and reinforcement for what you are 
hearing. 

A booklet of comprehensive, fully-commented 
program listings illust rating sequential file 1/0 
random-access file 1/0. and track and sector 1/0. 
A diskette with machine-readable source codes 
for all programs discussed, in both Radio Shack 
EDTASM and Macro formats. 

Routines to convert from one assembler format 
to the other. 

Presently available for Model 1 only 
REMDISK-1 only$29.95 

Dealer inquiries invited 

These courses were developed and recorded by 
Joseph E. Will is and are based on the successful 
series of courses he has t aught at Meta 
Technologies Corporation, the Radio Shack Com
puter Center. and other locations in Northern 
Ohio. The minimum system requi red is a Level II, 
16K RAM. 

REMSOFT, INC. 
571 E. 185 St. 

Euclid, Ohio 44119 
(216) 531-1338 

SHIPPING CHARGES: 
$2.50 WITHIN UNITED STATES 
$5.00 CANADA A ND MEXICO .,, 129 
OTHER FOREIGN ORDERS ADD 20% 
OHIO RESIDENTS ADD 5Y2 % SALES TAX 

TRS-80® IS A TRADEMARK OF TANDY CORP. 
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Program continued 

790 FOR N=l TO LS 
800 PRINT 11, CP$(N); CHR$(13); 
8Hl NEXT N 
820 CLOSE l 
830 GOTO 210 

840 '***** LOAD PROGRAM FROM DISK ***** 

850 GOSUB 750 
860 OPEN "I",l, NE$ 
870 FOR N=l TO LS 
880 LINE INPUT 11, CP$(N) 
890 NEXT N 
900 CLOSE 1 
910 GOTO 210 

920 ' ****** LIST SUBROUTINE ****** 

930 C4=INSTR(A$,"-") :IF C4<1 GOTO 1 150 
940 C3=INSTR(A$,"LIST") 
950 ST$=MID$(A$,C3+4) 
960 Ll=VAL(ST$) 
970 IF Ll>LS THEN Ll=LS-10 
980 C5=INSTR(ST$,"-") 
990 ST$=MID$(ST$,C5) 
1000 IF LEN(ST$)=1 THEN L2=LS:GOTO 1110 
1010 ST$=RIGHT$(ST$,(LEN(ST$)-l) ) 
1020 L2=VAL(ST$) 
1030 IF L2>LS THEN L2=LS-5 
1040 GOTO 1110 
1050 FOR N=l TO LS 
1060 IF CP$(N)<>"" PRINT CP$(N) 
1070 NEXT N 
1080 PRINT 
1090 GOTO 210 

1100 ' ****** LIST LINE NUMBER RANGE ****** 

1110 
1120 
1130 
1140 

FOR N=Ll TO L2 
IF CP$(N)<> "" 

: NEXT N 
GOTO 210 

PRINT CP $ ( N) 

1150 ' ****** LIST SPECIFIC LINE OF PROGRAM ****** 

1160 
1170 
1180 
1190 
1200 
1210 
1220 

1230 

1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 

V=INSTR(A$, SP$) 
IF V=0 GOTO 1240 
V2$=MID$(A$, V) 
V3=VAL(V2$) 
IF V3>0 THEN PRINT CP$(V3) ELSE GOTO 1240 
PRINT 
GOTO 210 

1 ****** LIST ALL PROGRAM LINES ****** 

CLS 
FOR N= l TO LS 

IF CP$(N)< >"" PRINT CP$(N) 
: NEXT N 
GOTO 210 
S$=MID$(A$,INSTR(A$,"PRINT")+5) 
PRINT S$ 
GOTO 210 

1320 ' ****** EDIT LINE ****** 

1 330 LN=VAL(MID$(A$,(INSTR(A$,"EDIT")+4))) 
1340 IF CP$(LN)<>"" GOTO 1370 
135 0 PRI NT "UNDEFINED LINE NUMBER" 
1360 GOTO 210 
1370 PRINT LN; 
1380 CU=INSTR( CP$(LN),CHR$(32) ) 
139 0 I$=INKEY$:IF I$="" GOTO 1390 
1400 IF VAL(I$)>0 THEN NU=VAL(I$) 
1410 IF I$="C" GOSUB 1480 
1420 IF I$="D" GOSUB 1480 
1430 IF I$="I" GOSUB 1480 
1440 I F I $=CHR$(8) GOSUB 1540 
1450 IF I $=CHR$(32) PRINT MID$ (CP$(LN) , CU ,l); :CU=CU+l 
1460 IF I$=CHR$(13) PRINT:GOTO 210 
1470 GOTO 1390 · 
1480 R$= INKEY$: IF R$="" GOTO 1480 
1490 IF R$=CHR$(27) GOTO 1510 
1500 MID$(CP $ (LN), CU ,l) =R$ 
1510 PRINT CHR $ (8); 
1520 CU=CU+l 
1 530 RETURN 
1540 PRINT CHR$(8);:RETURN 



Now there's a revo
lutionary new data 
base manager 

and operating system 
with an easy to use 
conversational 
business language. 

This is the first truly 
relational system with 
full conversational 
JOIN capabilities so 
that you can inter· 
actively establish 
hierarchical or net· 
work structures. 

Available on the 
TRS/80 Model II or 
DEC l l /23. Data Ace 
includes its own 
operating system. 

EASY TO USE con
versational commands 
to set up Data Relations 
and Fields which may 
be CHANGEd without 
altering application work. 

ENGLISH·LIKE 
LANGUAGE to ADD, 
CHANGE, DELETE, LIST, or 
JOIN relations or data 
on the fly generating 
analytical or exception 
reports immediately. 

AMAZING PER
FORMANCE and 
response because of 
the memory resident 
DAT A DICTIONARY 
which provides rapid 
access to the Relations 
you want. 

COMPREHENSIVE 
ERROR TRAPPING with 
powerful HELP messages 

The SMART Data Base Management 
System 

you may request accord
ing to the context of your 
commands resulting in a 
system which is virtually 
self- teaching. 

FULL TEXT 
PROCESSING EDITOR 
which helps you store, 
write, and change pro
grams (written in the 
specially provided Data 
Manipulation Lan
guage), helps you store 
or change those COM
MANDS you may wish 
to use later or simply 
store and correct text 
for letters or memos. 

USER VIEWS pro
vided by PROCEDURE 
with complete control 
at the FIELD level. 

Name Title ____ _ 

Company ~--------------

________ State Zip __ _ 



•GAMES GAMES GAMES• 
The computer was not meant to be ALL business! 
We carry a complete stock of Adventure & Arcade 
style games. Each game has been subjected to ex
tensive testing by one of our less productive staff 
members. (* denotes rated great!) 

For Model I or Ill 
• Adventures by Scott A. ............ . 

1-12 order by number 
Cassette 

Super Nova. . . . . . . . . . . . . . . . . . . . . . 15.95 
*Galaxy Invasion ............ . ...... 15.95 
*Cosmic Fighter . . . . . . . . . . . . . . . . . . . 15.95 
• Robot Attack . . . . . . . . . . . . . . . . . . . . . 15.95 
*Attack Force. .................... 15.95 
* Defense Command................ 15.95 
•Alien Defense. . . . . . . . . . . . . . . . . . . . 19.95 
Star Trek 3.5. . . . . . . . . . . . . . . . . . . . . . 14.95 
Sky Warrior . . . . . . . . . . . . . . . . . . . . . . 14.95 

*Eliminator ...... ......... ........ 14.95 
*Armor Patrol. . . . . . . . . . . . . . . . . . . . . 19.95 
*Valkyrie . . . . . . . . . . . . . . . . . . . . . . . . . 29.95 
Planetoids . . . . . . . . . . . . . . . . . . . . . . . 19.95 

For Kiddies 
Human Adventure ......... .. . ... . . 

*Old McDonald.. . . . . . . . . . . . . . . . . . . 19.95 
Frog . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.95 
Red Riding Hood.... .. . ........... 14.95 

Color Computer 

*Beserk ................. . 
*Cave Hunter ............ . 
Calixto Island ..... .. .... . 
Black Sanctum ... ... .. .. . 

*Star Blasters ...... . ..... . 
Color Meteroids ...... . . . . 
Magic Cubes ............ . 

*Pac Attack ... . . ........ . 
Hangman ......... . .... . 
Color Chess ........... . . 
Football ................ . 
Bustout ...... ........ .. . 

*Space Assault ... . ... ... . 
*Polaris ............... . . . 
Color Scrips it ........... . 

·Art Gallery .............. . 
*Learning Lab ............ . 

CART CASS. 

39.95 

37.96 
38.95 
28.45 
28.45 
28.45 
38.95 
39.95 

24.95 
24.95 
19.95 
19.95 

21.95 
19.95 
24.95 
14.95 

49.95 

$19.95 

Disk 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
20.95 
24.95 
39.95 
20.95 

19.95 

DISK 

24.95 
29.95 

-•SPECIAL DELIVERY
By now you have heard of this 

FANTASTIC SOFTWARE. 
Now experience it! 

•Maintain Your Mai l List 
•Print Free Format Labels 
•Merge with Form Letters 
•Fast Fast Fast Machine Language 
•Sorts Faster Than A Speeding Bullet 
•Enter Name at typist speeds 
•Use with Scripsit, Lazywriter, Electric 

Pencil (We sell them all!) 
•Extract Selected Names 
•Boldface & Underline (Even on the Daisy 

Wheel II!) 
•Get your Form Letters Past the 

Secretary's Desk! 

XTRA Special Delivery Includes All Of 
The Above PLUS: 

•Disk Sorts 
•Multi Label Printer 
•Key Definitions 

The last mailing list you will 
ever have to buy! 

NOTE TO 
REGISTERED OWNERS 

Registered SPECIAL DELIVERY owners can upgrade to 
XTRA! by returning their ORIGINAL disk with $74.00 + 
$2.00 shipping and handling. 

FOR YOUR MODEL I OR Ill: 
(requires minimum of 32K, single drive) 

SPECIAL DELIVERY ......................... $125 
XTRA SPECIAL DELIVERY .................... $199 

FOR YOUR MODEL II: 
(requires TRSDOS version 2.0 & Scripsit 2.0) 

SPECIAL DELIVERY ......................... $199 

•OTHER FINE SOFTWARE• 
•FOR THE MODEL I & Ill• 

All New Electric Pencil 
We are through stalling. 

It's really here! 
The original PENCIL set a standard for ease of use 
that no other edit ors can match. The NEW ELECTRIC 
PENCIL reaches even greater heights with many ex
citing new features that make it the most simple to 
learn text editor available for the TRS-80 Mod I or Ill! 
Don't leave home without it. 
Electric Pencil version 2 ................... $84.95 



EDAS 
This is the assembler from Misosys which is used 
for all assemblies of Special Delivery. We had real 
headaches until this came along. A must for any 
assembly language programmer. 
EDAS MOD I/MOD Ill ....... .... ...... .... $75.00 

THE DISASSEMBLER 
This is simply the most advanced disassembler we 
have ever seen. Creates EDAS source code, inserts 
user-defined labels, disassemble disk or memory, 
generates ORGS & EQUates. 
THE Disassembler- Mod I, Ill. . .. . . . . ..... . . $89.00 
RETAIL INVENTORY CONTROL SYSTEM 
Maintains Inventory, Tracks Stock Sold, Tracks 
Backorders, Tracks Reorder Items, Prints Purchase 
Orders, Prints Listings by Vendors, & MUCH MORE! 
This is the one we use in our store. 
Retail Inventory - Mod I, Ill. . . . . ... .... . ... $129.00 

MAXI MANAGER 
A real database manager has finally come to the 
Model I & Ill. 
Maxi ... . . ... . .. . .. . .. .... .. . . ... . . . . . . .. $89.95 
MORE 
VISICALC MODEL I . . . . . . . . .. .. .. .. . ..... . $94.95 
VISICALC MODELlll. ...... . ... . .... . . .. . $189.00 
SCRIPSIT .. . ..... . ........ . ... .. .. . ... . . $94.95 
R.S. General Ledger . . .. .. ... . . . ... . . . .. .. $94.95 
LAZYWRITER I/Ill. . . .. . . ... . . .. ...... ... $165.00 
NEWDOS 80 2.0 .. . . . . . . . . ... .. .. . . . ... . . $145.00 
LOOS . . .. .. ...... . .... . . .. . . ... . . . . . . . $125.00 
ST80 Ill. .. ... .................. .. ...... $145.00 
Super Ut ility Plus .. . . . . ... . ..... . . ..... . . $74.95 
Quick Fix .... . .. . ......... . . .. ... .. . ... . $29.95 

---PRINTERS __ _ 
EPSON PRINTERS 

Epson has become the standard by which other low-cost 
printers are measured. Highly recommended! 
MX80 . . . .... . . .. ..... . .. . ... . .. .. ... . . . $465.00 
MX80 FIT .. . ... . ... .. ... .. . . . . .. . ...... . $635.00 
MX70 . . . . . ...... .. .......... . .. . ..... .. $299.00 
MX100 .. . ..... . . ... . . ..... ... . .... . . ... $745.00 
Printer Cable ... . .... . .. . . . ... . ........... $35.00 
TRS80 Bus Board/Cable .. ... . . . . . . .... . .. . . $100.00 
GRAPHT AX 80 . .. ... .. ... .. ... . . . . . . .. .... $80.00 
MX-80 Ribbons . .. .. . . . ... . ... . .. .. .. . ..... $14.00 
Print Heads ... .. . ... ... . . . . . . . ...... .... . $38.00 
2K Serial Card . .. .. . . . . ... .. .. ....... . ... . $145.00 

QUME DAISY WHEEL PRINTERS 
Sprint 9 KSR 35cps . . . . ....... .. .... . .. . . . $1995.00 
Sprint 9 RO 35cps ... . .. . . ..... . .. . .... . .. $1895.00 
Sprint 9 LTD 45cps . . ........ .. . . ...... . . . $2195.00 
Tractor Feed ... .. . ... . . .. . ... . ........ ... $195.00 

NEC SPINWRITERS 
NEC 7730 RO Parallel. .... . . . . . ... . .. ... $2650.00 
NEC 7720 KSR . . ....... .. . . .. . . . . ... . . . $3100.00 

DATA SEPARATOR 
The lifesaver. If you have a MOD I with disk drives 
and no data separator you have problems. Order 
from us or someone else but get a data separator. 
Data Separator .......... .. . . ... . . . . .... . . $27.95 

DOUBLER 
Another breakthrough. Add double density to your MOD 
I. Includes built in data separator. 
Doubler ... . . .... ..... .... . .. .... . . . .. . . . $165.95 

GREEN SCREENS 
Not much difference between green screens but 
everybody should have one. If you don't buy ours, 
buy theirs. 
MOD I/MOD Ill .... ..... ..... .... ...... . . . $17.95 
MOD 11/LEEDEX 100 . . . . . ... . .. . .... . ... . . $22.95 

IJG BOOKS 
Disk Mysteries .. . ....... . .... . ... .. .. .. .. $21 .50 
BASIC Faster & Better .. . ... . . . . .. . .. .. .. . $28.95 
BASIC Decoded .... . ... .. ... . ... .. .. . ... . $28.95 

DISKETTES 
VERBATIM DAT ALI FE! Re-inforced hub, double den
sity, single sided. 
Pkg. of 10 - 51/4 inch .. . ... . ...... . ... .. . . . . $25.00 
ELEPHANT DISKS. Re-inforced hub, double density, 
single sided. 
Pkg. of 10 - 5114 inch . .. . .. .... .. . . . .. ...... $23.00 

MX80 PRINTER STANDS 
Smoked plastic printer stand. Hope you buy one of 
these - gotta bunch of these suckers in 
stock ........ ..... .. . . . .. . .. . .. . .. ... .. . $21 .95 

OTHER GOODIES 
Flip Sort Boxes 51/4" .. ...... ........ .... .. $28.95 
Flip Sort Boxes 8" . ...... .. : . . ... . . ... .... $39.95 
Plastic File Boxes (Holds 10 Disks) ... . . . .. .. . $3.50 
Verbatim Head Cleaner Kit. . .. . . . . .. .. .. . . $11 .50 
Orchestra 90 ... . . ... . .. ... ...... . .... .. $145.00 
Orchestra 85 . . .. . . ...... .. ........ ... .. $125.00 

Add 3% Shipping & Handling 
Texas Residents add 5% Sales Tax on 

all hardware items 
Specify whether MOD I, II, or Ill when ordering. 

SOFTWARE CONCEPTS 
(214) 458-0330 
(214) 458-0411 

visit our new retail store at 
116 Preston Valley 
Shopping Center 

Dallas, Texas 
Dealer inquiries Invited. 

TRS-SO & Scrlpslt are Reg. Trademarks of Tandy Corp. ,,, 43 



REVIEW 

Model I owners can have the same clean screen as Model III owners. 

Snow Shovel For Your Video 

Omniterm 
Lindberg Systems 
Worcester, MA 
Models I & Ill, 32K 
$95 disk 

Ronald H. Bobo 
3246 Gravois 
St. Louis, MO 63118 

With the proliferation of computer bul· 
letin boards and the emergence of 

time-sharing services such as CompuServe 
and the Source, more and more TRS-80 
owners are adding communicat ion capabil· 
ities to their computers. 

You can accomplish this by installing a 
Radio Shack RS-232 board in the expansion 
interface and obtaining a modem. 

One other element is necessary. Your TRS· 
80 must be able to emulate a data terminal. 

Terminal programs come in two basic 
forms. Dumb terminal programs have only 
the ability to communicate. The program in· 
eluded with Radio Shack's RS·232 is such a 
program. Smart terminal programs include 
many additional capabilities. 

In the past , the smart terminal program 
considered to be tops was out of reach of 
many hobbyists because of its price. 

David Lindbergh 's Omniterm now offers 
a serious alternat ive. It is more affordable, 
in many ways easier to use, and features 
enhanced capabilities. 

Omniterm is usable on both the Model I 
and Ill but before us ing it on the Model Iii , 
the disk must be processed with the 
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TRSDOS Convert utility. I used the Model I 
for this evaluation. 

On bootup, Omniterm is in a dumb·termi· 
nal mode. On the Model I it reads the sense 
switch settings on the RS-232 and config
ures the UART accordingly. If a lowercase 
modificatio n is in the computer, Omnlterm 
activates the lowercase driver. Since the 
Model Ill RS-232 has no sense switches, the 
Model Ill version uses a standard sett ing of 
300 baud, 7 data bits, 1 stop bit and even 
parity-the only differences between the 
two models. 

The Command Mode 

The power of Omniterm is accessed by 
pressing the @ key twice. This places the 
computer into the Command mode. The 
video screen display is show;1 in Fig. 1. The 
information previously on the screen is 
not lost. It can be retrieved by hitting the 
Break key. 

Although Fig. 1 looks bewildering at first , 
it Is basically a menu and status display. 

The current UART settings are shown at 
the bottom left. On power-up, this is the 
reading of the sense switches on the 
RS-232. The bottom right shows the number 
of errors which have occurred. Directly 
below this is a display of the 110 buffer 
status revealing the amount of characters 
currently stored and the number the buffer 
is capable of holding. 

The top portion of the screen contains 
two columns of available commands. The 
commands on the left affect status flags 
and are invoked by pressing the single letter 
key listed to the left. It is not necessary to 

press Enter except after changing the 
screen format. 

The letter P toggles the printer on and off. 
If the printer is not fast enough to keep up, 
Omniterm can buffer up to 2,048 charac· 
ters. When the buffer fills an error message 
is printed and the printer is turned off. 
It continues to print until the buffer is 
empty, but no new data is forthcoming from 
the screen. 

Screen reformatting lets you set your 
screen width. This is handy when comm uni· 
eating with, for instance, Apple bulletin 
boards which are set up for 40 characters 
across. By typing Rand the number of char· 
acters, the screen may be set to whatever 
width you desire. This function also keeps 
words from being split at the end of a line. 

C toggles the carriage return suppres· 
sion function. In conjunction with reformat · 
ting, this enhances the ability to print neat, 
even lines. This is useful if you are commun· 
icating with a computer sending 80 charac
ter lines when your screen is formatted for 
60. In this situation the TRS-80 prints 60 
characters across, line-feeds, then prints 
the balance of the BO-character line. At this 
point the other computer sends a line feed 
leaving you with a short line. CR suppres
sion prevents this. 

L controls line-feed suppression. This is 
needed if you are communicating with 
another computer which sends only a car· 
riage return at the end of a line rather than 
the standard carriage return-line feed. 

The D command provides software con· 
trol of half or full duplex. Default is full. If 
you communicate with a computer which 
does not echo your transmissions back to 



your screen and your modem does not have 
a half-full duplex switch, the setting may be 
toggled in Omniterm. 

E turns on and off the Echo function 
which is used when you must supply an 
echo to another computer or terminal. 
Default is off. 

G controls a CR/LF grouping function 
normally used when the TRS-80 is the host 
computer for a Teletype or video terminal. 

I toggles the input to the buffer, this is 
used when downloading from a remote 
computer. The buffer extends from the end 
of the area Omniterm uses to the end of 
memory indicated by the HIMEM pointer. 
Omniterm wi ll not write over any drivers 
that may be in high memory. If the buffer 
becomes full , an error message is printed 
and the buffer automatically closes. 

0 controls output from the buffer when 
sending to another computer. Omniterm 
provides for setting a delay between char
acters if sending to a slow machine. It also 
has the abi lity to provide prompted output. 
In this mode it sends a line and wait for a 
prompt from the receiving end before send
ing the next line. 

The Command-mode functions in the right 
column do not have status flags. They are 
one-time functions that do their job and then 
finish. When the X key is pressed from com
mand mode, the screen c lears and the sub
menu in Fig. 2 is displayed. These are Sys
tem functions. To leave the System mode, 
press Break and return to Command mode. 

Q is a quick means of leaving Omniterm 
and returning to DOS. 

C is a cold start . This acts as if one had 
gone to " DOS Ready" and then rerun Omn i
term. All default values are reset. 

Once you have Omniterm configured for 
a parti cu lar use, it is not necessary to 
repeat the process each time the program is 
used. Using the S key in the System mode 
allows your sett ings to be saved in a disk 
fil e, these can be loaded along with Omni
term in the future. It is possible to have 
many different files, each used with a d iffer
ent computer type. 

If you are in Omniterm and wish different 
settings, pressing L while in the System 
mode brings up a prompt for the filespec 
desired. Type in the name, press Enter and 
your new settings are loaded. 

Omniterm also provides for sending a 
string of characters as an auto sign-on, of 
up to 63 characters. 

Using A while in the System mode allows 
creating or changing a sign-on message. 
This message can then be saved in the set
ting file. 

Using I from the Command mode to open 
the input buffer causes the buffer to be 
cleared of any previous contents. If the buf
fer contains data and you want to add to it, 
use the R command. This command, when 

"The buffer extends from 
the area Omniterm uses, to the end 

of memory, indicated by the HIMEM Pointer." 
used in the system mode, reopens the buffer 
without clearing the contents. 

Powerful Features 

One of Omniterm's most powerful fea
tures is it allows translation of a byte to or 
from a device to any other byte. The Omni
term devices consist of the screen, the 
comm line, the disk file buffer and the print
er. Typing T from the Command mode brings 
up the menu shown in Fig . 3. This function 
allows you to examine and modify seven 
byte translation tables, one for each possi
ble device and one for each direction, to or 
from a device. The control key table and 
special com mand t ables can also be 
modified. 

The purpose of these tables is to trans
late any byte to or from a particular device 
to any other byte. This is useful for code 
conversions, or when customizing Omni
term for use with additional hardware. For 
example, if you have a printer built for use 
with IBM equipment, using EBCDIC code 
rather than ASCII, the needed conversion 
can be done whi le in Omnlterm- no exter
nal program is needed. 

While other terminal programs can sup
port code conversions, Omniterm is the on
ly one I have seen where the operation is 
sel f-contained. 

An example of one of the tables is shown 
in Fig. 4. 

Omniterm, on start-up, uses whatever 
parameters the sense swi tches in the 
RS-232 are set for. To change these, type U 
and make your ":idjustments to the baud 
rate, parity, number of data bits and number 
of stop bits. 

Your micro interprets the Break key as a 
value of 1, the same as Control A, and by 
default uses this value to generate a true 
break. To send a Control A without generat
ing a break, go into Command mode and 
t ype A. The Control A is sent and Omniterm 
returns to Normal mode. 

From the normal mode, pressing the @ 

key twice causes entry to the Command 
mode. To transmit an @ character you 
must type it three times; the first . two 
cause entry to the Command mode and the 
third transmits @ and returns Omnlterm to 
normal mode. 

Unique Functions 

A unique function of Omniterm is the 
ability to scroll back the display. You can 
accomplish this by typing B while in the 
Command mode. Holding down the space 
bar causes the display to scroll. Omniterm 
holds in memory the last 2,048 bytes re
ceived at all times. If something goes by 
too quickly, just roll back the text and read 
it again! 

Z sets the real-time clock to zero, enabl
ing you to keep track of time on a computer 
system with time charges, or when paying 
for a long distance call. The Clock function 
must be activated from DOS before loading 
Omniterm so the clock displays on the 
screen. 

To send a fi le out from the TRS-80, it must 
first be loaded into the 1/0 buffer. This is 
done with the F command. 

Saving a received file to disk requires 
pressing the S key. Once this is done you 
are prompted for a filespec. This can be any 
name, so long as it is in standard TRSDOS 
format. In case of a disk error while saving, 
Omniterm c loses the file so text already 
written is retrievable. The contents of the 
buffer are intact, so you can try again. 

Omniterm changes all uppercase to 
lower and vice versa, so Shift must be 
pressed to get uppercase as on a type
writer. 

If using the Model 111, a shifted zero re
verses this. Some operating systems for the 
Model I also allow toggling back and forth. 
If your system does not allow this, the 
FROM keyboard translation table may be 
altered so the two cases are no longer re
versed. A sample is included on the Omni
term disk under the name UPPER/OMT 

@ OMNITERM Command Mode-Hit BREAK to quit 

P PRINTER is: OFF X SYSTEM COMMANDS 
R SCREEN REFORMATING Is: 54 T CHANGEJEXAMINE TABLES 
C CR SUPPRESSION Is: OFF U CHANGE UART SETTINGS 
L LFSUPPRESSION is: ON A SEND CONTROL·A & QUIT 
D DUPLEX Is: FULL @ SEND " AT" SYMBOL & QUIT 
E ECHO is: OFF B SCROLL BACK DISPLAY 
G CRILF GROUPING Is: OFF Z ZERO REAL TIME CLOCK 
I INPUT TO BUFFER Is: OFF F FILL BUFFER FROM DISK 
0 OUTPUT FROM BUFFER Is: OFF S SAVE BUFFER TO DISK 

Baud Rate = 300 
Data Bit s = 7 
Stop Bits = 1 
Parity EVEN 

Parity Errors: 0 
Framing Errors: O 
Overrun Errors: 0 
Buffer: O of 25742 used 

Fig. 1. 
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"While other terminal programs 
have the ability to support code conversions, 
Omniterm is the only one ... where the 
operation is self-contained.' 
which may be loaded into memory with 
Omniterm. 

Five Utllltles 

Five additional programs included on the 
disk are the following utilities: 

• BINHEX/CMD converts binary files to 
ASCII hex files so they may be transmit
ted In standard format. 

• BINERR/CMD converts any type file to 
a special error-detecting, bit-packed for
mat with checksums at the end of each 
line and a sum of all checksums at the 
end of the file. More efficient than BIN
HEX, this will pack 50 percent more data 
into the same amount of space. 

• TEXTED/BAS is a line-oriented text 
editor. This Is useful for getting rid of gar
bage picked up when a buffer is opened 
too soon or closed too late. Just load the 
file Into TEXTED, delete the lines with 
garbage and save the file back to disk. It 
is also useful when you save a Basic file 
in ASCII format and get a Direct State
ment In File error because a line Is 
too long when reloading. TEXTED makes 
correcting such problems easy. It can 
also create flies to be transmitted by 
Omnlterm. 

• HEXBIN/CMD converts the ASCII hex 
flies back to binary. 

• ERRBIN/CMD re-converts files made 
by BIN ERR and detects any errors in the 
file. If errors are found, the file should be 
retransmitted until none are found. 

Hit eREAK to quit 
Table TO Display 

OO=OO ~ =~ ~=~ ro=ro ~=~ 00=00 OO = OO ~=~ 

08 = 08 09=09 OA = OA OB=OB OC=OC 00=00 OE =OE OF=OF 
10 = 10 11 = 11 12=12 13 = 13 14 = 14 15=15 16=16 17 = 17 
18= 18 19=19 1A=1A 1B=IB IC=1C 10 : 10 IE = IE IF=IF 

~=~ ~=~ ~ =~ n=D M=M H=H ~=~ V=V 
28 = 28 29 = 29 2A =2A 2B = 29 2C =2C 20 = 20 2E =2E 2F = 2F 
~=~ ~=~ ~=~ ~=~ M=M • = • ~=~ ~=~ 
38=38 39=39 3A=3A 3B=3B 3C=3C 30=30 3E=3E 3F=3F 

Five f ile-setting table files are suppl ied 
with Omniterm. If necesary, they may be 
modified for a particular user's requirement. 

The five are: 
• UPPER/OMT reverses the keyboard to 
standard TRS-80 format , shift for lower
case. 
• SOURCE/OMT is for using the Model I 
with the Source. Three changes were 
made. The Break key sends Control P 
rather than a true break. The underscore 
character is translated to a semicolon. 
(The UPI news service on the Source fre· 

Hit-for previous page, + I; tor next, ENTER to alter value 

Fig. 2. 

End Clutter! Find It fast -
the first time with handy, husky, 

heavy duty fiberboard 

SHELF FILES 
Eliminate the mess of loose magazines, 
catalogs and newspapers. Find what you want 
when you want it by using these handy shelf or desk top 

files. Adhesive ID labels inc luded. 

6 POPULAR SIZES AVAILABLE 
From digest size to newspaper size! 
Popular letter and magazine size (9" x 
11 Y2 ", 3 3/." box width) - 8 for $13. 59. 

:::s;: 25 for $3 1. 95 prepaid. Sturdy, heavy-
~~ duty fiberboard will last for years! 

:;-.---~~a~~e-~!-~~1-:_:a~l-c:~~:n_~~::~-
.... Professional Aids Co., Suite 8022 .... s21 

3685 Commercial Ave., Northbrook, IL 60062 3121291-0558 
Please rush postpaid f •berboard Desk and Snell f iles as checked belOw 

How Many Oiy. Sile Proce l olal Proce 0 Check tor 
8 Lener Size 13. 59 f ree Catalog 

25 Lener Size $31 . 95 I encloses __ 

0 Charge 1t lo 0 Visa u Maslercharge TOTAL ---

lull paymenr Ship 
pos1pa1d 

Acc l. No - ------------ El<p Date _ ·--

Name ---------------Address. _ _____________ _ 

\ C11y1S1ateiZip I 
',Illinois Residenls add 6% Sales Tax. please Olher sizes lrom d1ges1 to newspaper available ,1 

-------------------------------------
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: NEW : 
• 40 TRACK • t DISK DRIVES : 
• with • 
• POWER SUPPLY & CASE • 
• b • 

t RADIO SHACK : 
• and • t OTHER COMPUTERS t 
• • 
i CT $169TI i • • • • t OMNJTEK Computers t • • • ~~"' International, Inc. ltAt, • 

: "~~~"~ 1899 Main Street Su.o;;~D : 
• Tewksbury, MA 01876 • 
: (617) 851-4580 : 
• Shipping extra FOB Tewksbury 

Master Card. Visa. or Bank Checks accepted • 
• .-195 . ••••••••••••••••••••• 



"Dumb terminal programs have the Basic 
ability to communicate, that's all . .. 
smart terminal programs include many additional programs." 

quently sends underscores rather than 
semicolons.) UPI also sends a decimal; 
26 at times, which causes Omniterm to 

home the cursor, but not to clear the 
screen. This has been changed to a null. 
A sample auto-sign-on message for use 

Syslem Commands-Hit BREAK to qui! 

0 Quit Omnlterm and go 10 DOS 
L Load Omniterm Sallings 
A Aulo Sign-on Message Change 

Curren! Aulo·Slgn-on message: 

C Cold Omnilerm Res1art 
S Save Omnilerm Sallings 
R Reopen lnpul Buffer 

Fig. 3. 

Select a !able by number, or hit BREAK to quit 
1) To Display table 
2) To Comm Line table 
3) To Oisk Buffer table 
4) To Printer !able 
5) From Keyboard table 
6) From Disk Buffer table 
7) From Comm Line !able 
8) Special Command table 
9) Control Key table 

Fig. 4. 

... SH Lisi of Advertisers on page338 

with Tymnet and the Source is included 
w ith this file. 
• SOURCE3/0MT is identical to the 
above, but for the Model Ill. 

• MNET/OMT is used with CompuServe 
and Micronet (a subdivision of Compu
Serve). Changes refer to screen reformat
t ing, which is turned off, and to the Break 
key, which now sends a Control C. Asam
ple auto-sign-on message for use with 
Micronet is included. This table is for the 
Model I. 

• MNET3/0MT as above, but for use 
with the Model Ill. 
For the user in search of a top-fl ight ter

minal program at a reasonable price, Omni
term fills the bill admirably. Everything 
works as advertised and I've found no bugs. 

The documentation is excellent. It con
sists of 76 pages of explicit directions as 
well as several appendices full of useful in
format ion such as code conversion tables, 
a glossary and more. 

All registered owners are not ified of 
changes and improvements, and upgrades 
are provided to owners tor a $15 fee.• 

DAISY WHEEL by SMITH-CORONA 
Enclosed is my check for •7 45•• 

0 Visa 0 Master Card 0 Check 
LJ C.0.0. 0 Wire Transfer(less 2%) 

Creclll Caro No EXll Oate _ _ 
Name ____ _ 

Address __ 

Siaie ______ Zip----- -

Pnooe ( ) 
• No charge for shipping 

No charge for Credit Card Orders 
New Jersey Residents add 5% Sales Tax 
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REVIEW 

Programs that correct your spelling errors. 

Spelling Chequer 

Chextext 
Apparat Inc. 
4401 S. Tamarac Parkway 
Denver, CO 80237 
$80 
Hexspell 
Hexagon Systems 
P.O. Box 397, Station A 
Vancouver, BC V6C 2N2 
$69 
Mlcroproof 
Cornucopia Software 
P.O. Box 502& 
Walnut Creek, CA 94596 
$185 
Mlz'Spell 
Programs Unllmlted 
20A Jericho Turnpike 
Jericho, NY 11753 
$50 
Proofreader 
Aspen Software 
P.O. Box 339·M 
Tijeras, NM 87059 
$84 

Michael M. Finefrock, Ph.D. 
The College of Charleston 
Charleston, SC 29424 

Will proofreading programs turn your 
flawed, imperfect scribblings into 

first-rate prose? As contradictory as it may 
seem, a spelling checker does not know 
how to spell. The program will remember 
the words it has been told to learn, but it 
does not know when to use them, nor does 
it know any of the grammatical rules in· 
valved. 

As often as you might want to ask it for 
the correct spelling of a word, given the 
limitations of a 48K system, the program is 
never going to respond with suggestions to 
use other words. Programs that operate like 
an electronic thesaurus exist, but this side 
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of a mainframe there is little likelihood that 
such a utility will ever be supplied with all 
the necessary features of a spelling 
checker. 

Proofreading programs should be fast 
and versatile. On some occasions you 
might be entirely satisfied if the program 
does a fast check of your text and lists the 
unknown words. Under other circumstances 
you may want to have a video presenta· 
tion of the suspect words, one by one, with 
an option to change the spellings in the 
origlnal document file without having to 
reload the text with a word processor. 

Spelling checkers could save a lot of time 
if they showed you suspect words In con· 
text, so you could verify the nature of the 
typographlcal error or misspelling involved 
before entering a correction. If the program 
has an interactive correction phase, then a 
single keystroke should be sufficient to tell 
it that a word it does not know is indeed 

valid, o r should be added to its vocabulary 
or immediately changed. 

Spell ing checkers should be efficient, 
smooth to operate and well error trapped, 
and like any other sequence of computer 
operations, the ideal spelling checker 
should be able to perform with 100 percent 
accuracy. This Is possible if the dictionary 
file is adequate in s ize and composed only 
of correctly spelled words, the words 
chosen are appropriate to the user's work· 
ing vocabulary, and the program itself in· 
traduces no extraneous errors. 

Which spelling checker measures up to 
the requirements that I have just specified? 
Table 1 provides a comparative list of the 
principal features of each program I have 
reviewed. 

The Testing Process 
The initial problem was how to give each 

program t he same advantages or disadvan· 

Name CHEXTEXT HEXSPELL MICROPROOF MIZ'SPELL PROOFREADER 

Price $59.95 $69 $184.50" $50 $84# 
Model II available? No No YeS($149.50) No YeS($119) 
Model Ill available? Yes Yes Yes Soon Yes(S94#) 
Pages of Documentation 8 7 30 5 10 
No. of Disks In package 2 2 2 2 4 
Comes with DOS? No No No TRSDOS File XFER 
Comes with LCDVR? NIA No No LC/CMD LCDVRICMD 
Total size in grans 77 101 74 88 174 
No. Drives, M EM required 2-48K 2-48K 1-32K 1-48K 2-32K 
Word processor access? Yes No Yes No No 
Requires ASCII text? No No No Yes No 
Max. letters per word 32 17 32 any 40 
Dictionary size, words 10,000 20,000 30,000 18,000 38,000 
Main dictionary type Literal Code Packed Code Hashing 
Create alternale? No Yes No Yes No 
Expand dictionary? Yes No Yes Yes Yes 
Add to d ictionary? Yes Yes Yes Yes Yes 
Auto add to dictionary? No No No Yes No 
Delete from dlctonary? Yes Yes No Yes Yes 
Learned word file? Yes No No No Yes 

Create word file? No No No No Yes 

Correct source file? No Yes Yes Yes Yes 
Display context? No Yes Yes Yes Yes 
Full text scroll? No Yes No Yes Yes 
Elect 10 exit program? Yes Yes No Yes Yes 
Process another? No Yes Yes No No 

"Total price with Correcting feature and Word Processing Conversion. 
#Total price with Proof-Edit. 

Table 1. A Summary Presentation for Proofreading Program Features 

Reader Service for facing page .-47-



. , THE $595* 
SMART TERMINAL 

The Heath 19 Smart Video Terminal gives you all the 
important professional features you want in a ter
minal, all for under $600~You get the flexibility you 
need for high-speed data entry, editing, inquiry and 
transaction processing. It's designed to be the back
bone of your system with heavy-duty features that 
withstand the rigors of daily use. 
Standard RS-232C interfacing makes the 19 com
patible with DEC VT-52 and most computer systems. 
And with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 
partner for you. 

Completely ad
dressable blinking 
cursor lets you 
edit anywhere on 
screen. 

Complete ASCII 
character set includ
ing upper case, 
lower case with 
descenders, and 
special graphic 
symbols. 

80 character by 24 
line format, plus 25th 
line for operator mes
sages and prompts. 

Professional 
quality keyboard , 
standard type
writer layout, 72 
keys, including 
12 special function 
keys. 

Reverse video by 
character lets you 
emphasize words, 
phrases or paragraphs. 

Sold through Heathkit Electronic Centerst nationwide 
(see your white pages for locations). Stop in today 
for a demonstration of the Heath 19 Smart Video Termi
nal. If you can't get to a store, send for the latest 
Heathkit® Catalog. Write Heath Co., Dept. 035-884. 
Benton Harbor, Ml 49022. 

HEATH/ZENITH 

Your strong partner 

High resolution CRT 
gives you sharp, easy
to-read image, reduces 
eye-strain. 

Z-80 microprocessor· 
control makes the 19 
capable of multitude of 
high-speed functions. 

/ 

It's the only terminal 
with ROM source code 
readily available. 

Insert and delete 
character or line plus 
erase to end of line 
and end of screen 
make the 19 ideal 
for sophisticated 
editors like WORD
STAR. 

Cursor and 
special functions 
are accessible 
by keyboard or 
computer, using 
either DEC VT-52 
or ANSI Standard 

Keypad in 
calculator format 
permits fast, 
easy entry of 
numeric data. 

·1n kit form, F.0.B. Benton Harbor. Ml. Also available the completely assembled Zenith Z·19 
at $895. Prices and specifications are subject to change without notice. 

t Heath Company and Veritechnology Electronics 
Corporation are wholly-owned subsidiaries of Zenith 
Radio Corporation. The Heathkit Electronic Centers 
are operated by Veritechnology Electronics Corporation. 

CP·202C 



"/ sprinkled my text 
with 15 intentionally misspelled words. " 

!ages the others enjoyed. First , I had to set 
up a test that would involve no disk swap
ping or any unnecessary drive access calls. 
That part was easy, since I have a 48K 
double-density system and two drives I can 
push to 44 tracks each. As a result I was 
able to put four of the five programs on a 
single disk along with the test document. 
Since only two of the spelling checkers I 
tested could be called from within a word 
processor, I did not include that function in 
the t imed part of the test. 

More complicated was the matter of how 
to run the programs once I had read and un· 
derstood the documentation. Two pro
grams will operate with little or no keyboard 
input, other than the name of the file to be 
checked. The other programs do not finish 
until they have gone through an interactive 
correction phase that could introduce the 
added factor of my own reaction time. 
Some of the spelling checkers have been 
programmed with their functions in the 
form of an JNKEY string, while others re· 
quire use of the Enter key. Thus the problem 
was how to time the programs, not my own 
ability or inability to use them as fast as 
humanly possible. 

In this case the solution appeared in the 
form of an excellent disk operating system 
known as NEWDOSBO version 2.0, which 
can route all program requests for an opera
tor input key to a chain file. This took a lot of 
experimentation, as I had to custom tailor a 
chain file for each program, but it proved 
well worth the time I spent. By using the 
lowercase drive that NEWDOSBO 2.0 auto· 
matically loads into memory, I was able to 
reduce the number of unnecessary var· 
iables even further. 

Then there was the problem of what to 
use for a test document. You want to eval· 
uate the performance of the programs on 
both long and short texts, but the matter of 
what topic to choose was a very arbitrary 
decision on my part. I decided to use a letter 
about proofreading programs, requiring 
nothing in the way of specialized vo· 
cabulary. 

Using a pen name to undertake a mythi· 
cal correspondence with Wayne Green, I 
sprinkled my text with 15 intentionally 
misspelled words typical of the typographi· 
cal errors my alter ego might make. These 
included: examples of nonstandard usage, 
ain't and irregardless; misspelled nouns, 
speach; words run together, alot; improper 
contractions, al/ready and wo'nt; incorrect 
prefix, encorrect; incorrect suffix, truely; in· 
correct plural form, dictionarys; dropped 
double letter, irelevant, rightfuly, refered 
and writen; and also some simple misspell· 
ings, comparitive and abbominations. 

The latter word, which broke at the end of 
a line, did double duty as it allowed me to 
find out whether use of a hyphen made any 
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Correct Wrongly 255· 185(). 
Words True Used British Word Word 

Deel a rad Declared Errors Words Usage Test Test 
Errors Suspect Detected Detected Caught Speed Speed 

CHEXTEXT 50 31 14 5 2 1:49 2:55 
HEXSPELL 34 15 15 4 2 1:41 10:18 
MICROPROOF 22 13 8 1 1:02 2:25 
MIZ'SPELL 26 15 10 2 1:39 10:23 
PROOFREADER 26 10 14 2 4:12' 6:55' 

'The combined time of Proo freader and Proof·Edit. 

Table 2. Test Results of the Five Proofreading programs for the Model I. 

difference to the proofreading programs. 
The letter also included two English spell· 
lngs of common words, and eight other cor
rect words that simply were used incorrect· 
ly or occurred as typographical errors. 

I included one other typographical error 
in the test document, even though I knew 
that none of the spelling checkers would be 
able to catch it, since it involved typing an 

Mr. Wayne Green, Publisher 
80 MICROCOMPUTING 
80 Pine St. 
Peterborough, NH 03458 

Dear Mr . Green, 

incorrect character, s, in place of the article 
a. The point to be made is that proofreading 
programs which can check single character 
words and catch that particular typographi· 
cal error would not have been able to accept 
the B.S. abbreviat ion in the signature. 

The 225-word test document Is shown In 
Fig. 1 and the results of the test are given in 
Table 2, along with additional information 

November 1st, 1981 

Herewith, at long last, I am inclosing my comparitive 
review of five proofreading programmes for use on the TRS-
80 Model I. As I believe you are allready well aware, such 
programs are not an absolute panacea for the woes of the 
word processor user--they do not f unc t ion as electronic 
dictionarys and and wo'nt tell the user when he has chosen 
an encorrect or irelevant word for his context, nor will 
they catch the grammatical errors we all are prone to make 
alot of. But they are quite rightfuly refered to as 
"spelling checkers," for they do give the righter an 
opportunity to catch typographical errors and/ or faul t y 
usage such as "irregardless" a nd "ain't," tho such abbom
inations do seem to crop up ever more frequently in--tlle 
colloquial speach of Americana. 

The principle advantage to having such a peace of 
software in addition to s word processor is that proofing 
what one has writen need no longer be a burdensome and 
time-consuming task, done either in haste or neglected al
together . In fact, I would venture to say that just about 
anyone using a "spelling checker" will f ind it al l two easy 
a way to polish one's pros. 

Very true l y yours, 

Will Ful l ydone, B.S. 

Fig. 1 



When you see us we'll tell you about the line of quality printers available from C.ltoh, one of the 
largest manufacturers of computer peripherals in the world . C.ltoh has a printer to fit your needs. 

C.ITOH ST ARWRITER 
C.ltoh 's line of letter-quality 

Daisy Wheel Printers offers an 
unmatched combination of 
price and performance. Since 
the Starwriter is available in two 
versions - the 25 cps Starwriter 
I and the 45 cps Starwriter II -
you don 't have to buy more 
printer than you need. If you 
don 't need high print speed, the 
Starwriter I offers you more for 
your printer dollar. The Star
writer prints up to 136 columns 
of sharp letter-quality printing 
using cloth or film ribbons; its 
Automatic Bi-Directional prin 
ting mode assures the highest 
possible throughput. 

The Starwriter uses industry
standard 96-character print 
wheels and ribbons, so there are 
no supply prob lems to worry 
about . Plug compatible w ith all 
major daisy wheel printers, it re
quires no changes in software 
or hardware and is available 
wi t h a Centronics Paralle l or RS 
232C Serial interface. Opt ional 
Accessories: Bi-Directional trac
tor, Sing le Sheet Feeder. 

The Starwriter is backed by 
C.ltoh 's one-year warranty (90 
days parts and labor, 9 suc
ceeding months parts). 
STARWRITER I Parallel 25 cps .. 1440.00 
STARWRITER I Ser ia l 25 cps .... 1540.00 
STARWRITER II Paral lel 45 cps 1770.00 
STARWRITER II Serial 40 cps ... 1795.00 
Bi-Directional Tractor . . . . . . ... 239.00 
Single Sheet Feeder ........... 1395.00 

.-- See Lis t of Advert isers on page 338 

C.ITOH PRO/WRITER 
The C.ltoh Pro/Writer offers professional quality at a very low price. 
Compare the advanced features that are standard on the Pro/W riter 
with what other printers in its pri ce range offer. and you' ll find that 
none offer so much value for the money: you won' t have to buy ·op
tions ' to get the performance you want. The Pro/Writer uses the 
latest in dot-matrix printing technology to provide a productive. 
cos t-effective solution to all your printer needs. 

Some of the Pro/Writer' s Advanced Features: 
N x 9 MATRI X 100 CPS PRINT SPEED 
Bl -DIRECTIONAL PRINTING LOGI C SEEKING 
PROPORTIONAL SPACING PICAS (10 PITCH) & ELITE (12 PI TCH) 
DOT ADDRESSABLE GRAPHICS 5 ALPHABETS 
SPECIAL GRAPHICS CHARACTERS 8 TOTAL CHARACTER FON TS 
ENHANCED PRINTING DOUBLE-WI DTH PRI NTI NG 
FRICTION & TRACTOR FEED OPTIONAL RS 232C WI X-ON & X·O FF 

PRO/WRIT ER Cent ronics Paral lel 
PRO/WRITER RS 232C Serial 

.,,. ,, 

549 00 
599 00 

We built a reputation on our 
prices and your satisfaction. 

We guarantee everything for 30 days If 
anything 1s wrong return the Item and we II make 
1t right And of course we 'll pay the shipping 
charges 

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

Add $2 00 for standard UPS shipping and 
handling on orders under 50 lbs delivered 1n con
tinental U S Call lor shipping charges over 50 
lbs Foreign . FPO and APO orders add 15% for 
shipping Cal1fornrana add 6% sales tax 

Prices quoted are for stock on hand and are 
sub1ect to change without notice 

To order, or for information call: 
(213)706· 
31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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"Apparat's long-heralded text checker 
was the last of the lot to reach the market." 
on the speed at which each of the programs 
processed a much longer document of 
1,650 words. 

Chextext 1.0 

Pronounced " check text," Apparat's 
long-heralded text checker was the last of 
the lot to reach the market. Sold on two for· 
matted data disks, it requires a minimum of 
48K RAM and a two-drive, single-densi ty or 
a one-drive, double-density system. Chex
text is largely Interactive, and while the 
documentation supplied does not explain 
every step of the program, it is quite 
adequate. 

The Chextext package consists of an As· 
sembly-language program and object file, 
an ASCII character dictionary (65 grans), 
and a patch to Scripsit which permits the 
user to activate Chextext and process a 
document simply by entering the special 
command " P,CHX." In a two-step operation 
CHEXTEXT/CM D first compresses the 
document by casting out all the duplicate 
words it finds, and then verifies the remain· 
ing list against Its own vocabulary. 

During the suspect word review, the user 

may elect either to ignore a word not recog
nized by the program, add it to the diction· 
ary, or mark it with a# in the source text file. 

A separate dictionary maintenance tune· 
tion offers several useful options. You can 
list any portion of the dictionary to the 
screen simply by entering the desi red pa
rameters. This can be particularly useful 
when used with Chextext's updating fea
ture, which makes it possible to manually 
add and delete words from the program 
vocabulary. 

An important part of the Chextext die· 
tlonary Is Its 10-sector update file of user· 
added words. When this is completely full, 
the program prompts the user to do a 
reorder that incorporates his words into the 
main dictionary In alphabetical order. A 
notable decrease In the program's speed of 
operation results. Delete word requests are 
not effective until you run such a reorder, 
and if a large number of frequently used 
words are left to accumulate in the update 
file, the program's operat ing speed slows 
down considerably. 

Using Scripsit's hyphenation feature 
before processing a document with Chex· 

text affects the number of suspect words 
found, as the program ignores any word 
partic le that includes the AD byte put in by 
Scripsit. During the test, Chextext refused 
to recognize abbom-inations as an error un
til the pseudo-hyphen had been either 
removed or replaced by the equivalent 2D 
ASCII character. 

Chextext does not allow you to see the 
context In which your potential error has oc· 
curred, nor does It provide an easy way in 
which to create an alternate main die· 
tionary. Chextext does not allow you to cor· 
reel words while processing a document. 
Instead you can mark suspect words In the 
source file by changing the last character of 
each one to a #. This makes it necessary to 
do an additional series of three-step opera· 
tions, using the word processor's global 
search function to locate each bad word in 
a document so you can correct the error and 
remove the #sign. 

Chextext combines the accuracy of a 
literal dictionary with considerable opera!· 
ing speed, particularly noticeable on large 
documents. Although the author's decision 
to opt for ASCII format over word compres· 

~ MX-80 
.:.-.---,~-~·~•OWNERS Can You Create Letters Like The Above 

In 4 Keystrokes ••• 
And Hne A word Processor Print Them Ju1t A1 A R99ular Letter Or Fiie? 

TIRED OF PRINTING ON THE PERFORATION? 

TIRED OF JUMPING TO BASIC JUST TO 
CHANGE PRINT MODES? 

REJOICE! MXPLUS IS HERE 
INSTALL MXPLUS AND YOUR MX-80 WILL 

SKIP PERFORATIONS AUTOMATICALLY. 
(SWITCH SELECTABLE:·o r COURSE) 

LETS YOU SELECT CONDENSED, EMPHASIZED 
OR NORMAL PRINTING /NSTANTL Y USING ONLY 

THE PRINTER PA NEL BUTIONS. 

MXPLUS IS A PLUG-IN MODULE THAT 
INSTALLS IN MINUTES. 

NO SOLDERING REQUIRED. 
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If Not, It' s T im• To Explore GE.AP. 
GIA' Stand1 for Graphln Editor And Programmer. 

Depending On Your Hardware & the GEAP Pock09t You ChooM, YO\il Con Cr•ott Diogrom1. 
Fi9t.1rt 1, Hyen, Po1ter1, Letterheodt And Artwork With EoM. 

U1ing GEAP Oo.1 Not Require lo1k Programming Know~o-. How.-,er Wt Hove focilit~s To 
Allow Pr09romm1r1 To Create ScrMn Fortn0t1 And Progrom Oocumentolion Within Their 
Pr09roms With EoM. 

We Offer GEAP fn Modular Form. You Con G et It All At Once Or Putcha .. It In Piec., As Your 
NM<f1 Or Hordwore Grow1. 

d i tor- nd I IEir-aph ic!IE: (;J Fol 
r-ogr-a-

FLEXllSILITY, EASE OF USE, AND EASY FUTURE EXPANSION IS 
WHAT GE.AP IS ALL ABOUT. 

GEAP Regular FocilitiiH - 16K·'81C Oitk, Stringy, or Co uette Suppor1ed. 
sample command1 & Facllltlea In Th• Basic GE.AP Package : 

MOPES1 Alphanumeric, Gro phics, Single Graphic Pixel• Con k lntu miAed. Fr" Styit Otowing, 
Creole Compalitet from 2 Or More Drowing1, RevuM GrapNc Pl .. 11 (Selecti.,.ly). G raphic ltock 
Movet, Grophio ic.,pad , " Pointbrulh", Magnification, Rotation, Sove Sc.'" " As Ioli< Program 

op~1'J1NcAi.P~~~JL'rl's0&°1>A0c~~~~s;m••· 
MODULI 1 - More tototion, Magnification, & Other Powerful Command•. 
MODULIS 2 - 4 - htttrMt Modules.. Insta nt lenen. No Drawing Rtqvir.d. This b How Wt 
Created TM "GEAP'' Cub. letten In .f KayurokH. 
MODULI 5 - EPSON Printff Support Module. Now Non·Ptogromen Con UM The EPSON 
MX·IO To Print Th.ir GEAP Creation• - Pollen, Flytrt, AH With Epson Quality. 
GIA' 4lk DISK - You Get Module l -5, & Additional Disk Related Feoturet. hponlion 
ModvlH Run Via Menu S.lection1. If Yw Hove The Hardware, Thil h The GEAP For You. 
NIWSCRIPT Support Package - All Of Th. GEAP '8K DISK Commondt, Pluo foc;ta;., To 
lntetoct With NewScript. Now The Perfect Marrioge , Word Proceuing & Graphic• P1oce11ing . 
Require• Current NewScripl Upda te. 
1t99uler GEAP 25.9' E xpansion Module 1-4 16.9' 
GEAP 41K 45.9' NewScrlpt 9'.9' 
California Add SalH Tox 

When Orderino . liu Syuem & Peripheral• 

J F CONSUL TING 
v273 

74-355 BUTTONWOOD PALM DESERT, CA. 91760 
(714) 340-5471 

Epson MX-80 i• o trademark of f pson Americo NewScri t is o trodemork of ProSoh. 



sion may appear to have been misguided, 
the program must be marketed on 35-track, 
single-density disks that hold only a very 
limited 10,000-word dictionary. However, 
Apparat offers all registered owners of 
Chextext the opportunity to obtain free of 
charge whatever size dictionaries will suit 
their own hardware configurations- up to 
and including a 50,000-word version on a 
dual 80-track, double-density disk! 

Hexspell 1 

Hexagon Systems was the f irst to market 
a spelling checker for the Model I on an in
ternational basis. The seven pages of docu
mentat ion provided by Bernard Hughes, the 
creator of Hexspell, are clearly written and 
walk a first-time user through the entire pro
gram. During the test trial Hexspell was the 
only one of the five programs to prove 100 
percent effective in detecting t rue errors. It 
has the same minimum system require
ments as Chextext, but since its vocabulary 
is twice as large, Hexspell questioned only 
half as many correct words. 

Hexspell is a Compiler Basic written pro
gram. Its components are a Microsoft run-

" . commonly used words accumulate 
at the front of the vocabulary 

where they are found fastest." 
t ime package BRUN/CMD and SP/CHN, the 
program fi les, and a compiled code ~ lc

tionary (55 grans). Hexspell 's initial vocabu
lary is smaller than the space that has been 
permanently allocated for the word list 
because the dictionary is divided into rows 
of words not necessarily in alphabet ical 
order. 

As words are called up during the text 
checking process they are moved to the 
head of their row. When the word list is full, 
a new word added at the f ront of the list 
pushes an old one out the back. As a result, 
commonly used words accumulate at the 
front of the vocabulary where they are 
found fastest. There Is an almost human 
quality to Hexspell, for it seems to pick up 
speed as it becomes more attuned to the 
user's own vocabulary. 

A principal feature of the program is that 
the source text Is scrolled up the screen at a 
fast reading speed, with each suspect word 
displayed In full context. This gives the user 
an opportunity to change or add it to the 
dictionary on the spot. You must delete 
words In lowercase. 

Hexspell 's fu ll text scroll feature means 

Hexspell's operating speed is slower than 
most other spell i ng checkers'. This 
becomes more noticeable with longer docu
ments. You can increase the program's 
speed somewhat by electing not to check 
words with uppercase letters, such as 
names and addresses, control codes, and 
so on. But this means that the first word in 
every sentence wil l also not be checked. 

The dict ionary Is small (a maximum of 
28,000 words) because it is written in com
piler code. Even if you have the avai lable 
disk space of an 80-track, double-density 
system, you cannot expand the vocabulary 
file by so much as a sing le sector. If you fre
quently use foreign terms and expressions 
in your writing you will find Hexspell's word 
list limiting. 

What can be seen as a disadvantage 
from one point of view may well be one of 
the program's strongest selling points. The 
" fast reading speed" video scroll of the full 
text offers an opportunity to run your own 
quality control on the document at the 
same t ime Hexspell is working. This gives 
the writer a convenient opportunity to catch 
any correctly spelled words that have been 

SOFTEK SOFTWARE 
Quality Software for Your TRS-80 • For TRS-80 Model I & Ill Disk or Tape 

SOFTEK 100 
An assortment of 100 programs 
including Business, Personal, 
Educational, Animation, Con· 
struction. etc. A list o f pro· 
grams is included. 

$99.50 

SOFTEK PAYROLL MAIL PROGRAM 
Figures all taxes and keeps track of Keeps a list of over 1.000 names and will display, edit, 
total earnings. list, or print mailing labels. 

Model I & Ill Disk $99.50 Model I & Ill Disk $19.95 
ACCOUNTS PAYABLE 

Will keep track of total expenses paid THE FLOPPY DOCTOR 
out and will print hard copy. Currently By Dave Stambaugh 
used for commissions paid out to bro- FLOPPY DISK/MEMORY DIAGNOSTIC 
ker Insurance agents. Computer " professionals" have long known 11ie impor· 

AIDS SYSTEMS 
BY METS TECHNOLIGfES 

MTC AIDS Ill 

Model I & Ill Disk $89.50 tance of regular use of diagnostic software in veri fying --- - --- -----'--------- -----4 the integrity of computer hardware. The TRS-80 is no 

This easy 10 use system allows 
even a novice TRS·SO user to 
create data files custom con
figured for many applications, 
from lists for mailing and cata· 
loging 10 financial reporting 
and time scheduling. It requires 
NO PROGRAMMING and is 
complete with features for add· 
ing, deleting, sort ing, updating 
and printing. 

MAIL LETTER 
Will do the same as mail but you can type up to two letters along with It 
and the mail letter program will type the letter and put their name and 
address on lhO heading and also print " Dear" and their fi rst name. 

exception; good diagnostics are a must. The MICRO 
CLINIC offers lwo programs designed to thoroughly 
check out the two most trouble prone sections of the 
TRS-80, the disk system (controller and drives) and the 
memory arrays. 

MODEL I ...... $69.95 
MODEL II .. . .. $99.95 

Model I & Ill Disk $29.95 MODEL I . . $24.95 MODEL Ill . . $29.95 
VERBATIM 
DISKETTES 

r.::.Tm"": : ]~ .. r~·i ....... .... .... . ..... . 
~• : : : :L:=:· .. . .... .... . .... . . . . . . . . . . . t.: :.J . . . '"'"'!'1'= ..... !'1'!"""'" ....... ........... . ..... . 
:~: =r:i= :~: t ... : .. : ,, "' : .. :... • 
: :-· ... ·-: : ......... .., ·•········· 

SCARF MAN 
• 19s1 Cornsofl Group 

Model I & Ill Tape 
$15.95 

Model I & Il l Disk 
$19.95 

MODEL I DOUBLE DENSITY PACKAGE 
NEWDOS/80 Version 2.0 and Controller 

5'1• • Double Density and 40 
Track Datali fe. 

Everything you need to convert your TRS·SO Model I l o $26.95 
run double density. Complete with software, hardware. ~---'-----------
and Instructions - installs in minutes with NO SOLDER· 
ING. WIRING OR CUTTING $229.95 
NEWDOS/80 Version 2.0 for Model I and Ill $139.00 

FLIPSORT 
File Box Storage for 5 'I•·. $19.95 
1 Box Verbalim 5'1• • Disks with Flipson. $43.95 

SOFTEK SOFTWARE 
P.O. BOX 702 

STERLING, ILLINOIS 61081 
815-625-5342 

MASTERCARD AND VISA WELCOME 
We Also Accept: 

LIFE INSURANCE QUOTER GROUP INSURANCE QUOTER 

e COD e CHECKS • MONEY ORDERS 
ADD $2.00 FOR SHIPPING 

Good for Life Insurance salesman, Included are capa· 
bilities for Executive bonus, minimum deposit, Cor
porate deferred compensation, annuities, term, etc. 

Model I & Ill Disk $350.00 

,,.see Lisf ol Adver/isers on page 338 

Good for quoting several plans of insurance, 
primarily health, and printing hard copy. 

Model I & Ill Disk $99.50 

TRS·SO• IS A TRADEMARK OF TANDY CORP. 
AIDS Ill.' CALCS 111." MERGE 111." ARE TRADE· 

MARKS OF METATECHNOLOGIES 
,,..374 
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--SOFTWARE-
FOR YOUR 16K TRS-80 

COLOR, MODEL I, Ill 
ATARI 400/800, APPLE II 

NOW YOUR 
COMPUTER 
CAN ACT LIKE ap~tree™ 
A COMPUTER 
SHOULD ... . 
WITH OUR 
MAGNETIC 
MAGAZINES, 
YOUR MICRO 
WILL ENTERTAIN, 
EDUCATE, AND 
CHALLENGE YOU. 

On ca.H t'llC ui tlidtclh~ ·. )'Qu " ill r«"t'I\(' 6·10 programs ('\('ry mon1h 
t:lttl:illit from ~:1111c ... home cnh:rl:iinntcllt, and 1>ersona.I fina nce, 10 
mOr<' of our uniqur "lc.u•hi11i:.·· pro~rams. 
0111 11c~1 '''"C' "ill include: 

I . lbunt rd ll ou~ Ad' l'nhnC' 
2. lncmnr A'tr:11.in11 ISchtdulr ( ;) 
J . lhanlm:.n Milh li?,r'.iphif-, 
4. <:r, p lOQUOI(' C;amc 
f1lus l\\ O of Our ICJChiul' pro~r :mh: 
5. Wrl1ln2 U1ili1~ PtnRt2m' 
t;. ~1orr on Cinaphic~ 

\' ou'\ C' ata·at.I> m1 .. ~ Stock M:uktl Analy,h, <."01t\'t'lltr;:i1ion, (.11\i;' kc...,,, 
Coif. Al~c-hra and (i('(lrntu~ Tnts and r oo1ball. 1..a1cr h~uC°' 1.1.·ill include 
Bacl~ammon . Chl"''· all Ta,. SchC'dul~. 033.tb.all, and 111a11} more. Sodon'1 
ltt a no1 hc1 a)~uc pa).S you by! Rcmcmbr t ~IAGi\TARI is rot the 1\ T A RI 
J001SOO: 1\ P f>LET REE i\ for 1he J\ P l)LE 11 ·; :rnd fR (." i" fo: the 
MOOl:l I. Ill. am.I 1hc TRS·SOt'.0 1.0R. \(I be surc 1oordcr 1hctiglu one. 
Sub.H:r ip1ion ptt('(' ror C3)$11 C is sso f'C'I )c3r . S.l-0 per Y: )'CJ.I and SIO ror a 
uial ihuc: ford1,\.:ctl<' S62 ( )(1 ~e;u. S.36 JX"r 'I: ~ e:u. :md SI I for a 1rial i>·S:Uc. 

Ob ck i-.:iu~ ;i\ ::nlabk on rt'Qu~l) 

Wlch our cnmplclr ho mt' 2ccountinf' "'"l i:m. kl!"t'i>inf:, lrad.: o r ,mir 
fln2nC't~ c11n bt a~ t l.)y u Pl. 
Included in 1his set of pro~ram-. :uc: 

I. Chart of Ac:coun1s Main1cnam.:c 
2. Complcle Checkbook Ma in1ena nce 
J. Tax Deduction Flags 
4. Nee Wonh S1a1emenc 
$. Income Leu Expc-n~ S1a1emcn1 

~: ~~~!~11~ ~~~p~:~~~:~~~~;3[:,~~~!·, tiles) 
8. Ho me Budgci: An alysis 
9. ~failing Li st 

All proi:,r.-un( a rr mcnu·dr1,rn and allou add1chani:cldrk1r. AIM>, all 
files and '1a1cmcn11. can be lh1cd 10 snccn 01 pw11c1 . and \3\ cd l('I 
ca,~uc or d i,kcuc, T he ,·0,1 of T llE COi.OR ,.\ CCOUNTANT j , S7S '°' .;a ...... (llC' and SRO fo1 di \ kt,·Uc . 1' hj, p::u;h ltC l\'<IUilC\ lti K ru1 the 
TRS·SO COLOR. Model I, Ill , and Appl<' II • . Ho" (''·c1 1hc 1\Tt\RI 
4001800 f('q uir('.S 2.JK for c:M('llc and 32K for diskrar . TI U! <..'OLOR 
A("CQUNTAN I al...o ~:<>mt°' u 11h .;O iX!i!('S of do.:urncnt:'lllOn . 

the 
progra111111er's 

program 
Do )OU know all 1hc inno\·;"tti\'C W3)"S o i usmfr,: UJ\S IC "'"0111ma11,h ? Tiu: 
(mff at thC' P1o~rn nur1tr'-1. ln,1i10 IC° h:t\ C dtsiJ?ntd 3 S<I of pr0¥:13nt" c.\· 
plaimnf: C\Cf)'tlun5:, th(' manual' omi1. 
T11c P101:.r;u11111cr"< P1o~rnm lead' )'On ' '('P br tl('I) throu~ 1ht fundamcn· 
13.h nr J)IOltfill~lllllll~ )'OOf .. :tHll l'Httc: . Then ) OU t'\plort' lhC' finc1 
J)Ollll~ ••• m ultipk four, <!UCllCS. Stad,,,. rlillll." (lfOman;llllllF. ~h, 

~~s;3~!1~~n ,~'i{~c~:s'itc 1 ~:~f1~1r~:;~~'. 'ilirw mr1 10< , nmla: >O•u 

Dif~cul 1 rand \'C'f )' Ukful) prOj:r.lnlS arc 1.'tt:a1cd lt<"fmc )UUr (')°C' . and 
dc.si~ncd so )'Ou h:arn m )Our o"n (!l«'d: T ht l'ro2nunmtr',. Proi,nan1 h :i 
mu, 1 rur ('\Cf)' o ""ntr o f a microcompuh.·r f $50 c-.1~'('tlr. S5S dl ,\:t lltl. 

Ordrr bot• Tbr Pruar•mmrr"• Proartm ud I )Ut's sub~rlpUun. •nd 
rht 1111•1 co,,.1 b uni) SlS U"-1.Cllt. Sl7 db hllr. If )OU nrdrr ncnt. )Ou "'Ill 
rrethr • t "uc1lb1U Pruaram ud ( 'ompulrrltrd 'hlrphonr IHrttfOft 
AHS01.o n :1.v t'Rt:t : "'llh 111) Sl5 ordrr. So do11·1 "''It . . . mdrr hHt1,! 

THE PROGRAMMER'S INSTITUTE 
A }"uture boaAe Comp.,,y 
1•.o Bo' 3191 ocp1. R v 245 
01:.ocl Hill. N.C. 2iS l4 
(9 19)489·2198 ~ I<." & V1SJ \\"cloomr 

N:une 
1\ ddr""''-
('11y/~.--

\' c:'l1 Sub•cr:puon 
'/: Yc:'11 Sul»c.:ripuon 
fnal h\uc 
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"If speed were the sole consideration 
then Phil Manfield . . . would be king." 
doubled up or used incorrectly (e.g., prin
ciple instead of principal) which no proof
reading program would recognize as being 
In error. And while Hexspell's limited vo· 
cabulary size can be a problem, a utility 
program CLEAR/BAS makes it possible to 
create as many alternative word lists as 
you need. 

An enhanced version of Hexspell may al
ready be available by the time this review 
appears. Allegedly it will offer an expand
able dictionary, text scroll speed control, 
an automatic vocabulary add function, and 
a programmable character set, as well as 
checking to see if the dictionary Is present 
before prompting for a disk mount. With 
added features such as these, Hexspell 2 
should be a formidable tool at proofread
ing time. 

Mlcroproof 

In nearly every respect Cornucopia Soft: 
ware's entry in the spelling checker com
petition is in a class by itself. It alone will 
operate on a one-drive, single-density 32K 
system, and its documentation is at least 
three times the size provided by the other 
fi rms. 

In the version tested the full Mlcroproof 
program had 12 separate elements: a main 
program and dummy file, three dictionaries 
(56 grans total), plus PRINTDIC/CMD and 
ADDTODIC/CMD, programs which allow 
you to print and to expand the dictionary. 
Standard Microproof sends the list of 
suspect words to the screen and also the 
printer, if turned on. 

The text correction feature is available as 
an option, as is a patch to either Electric 
Pencil or Scripsit that makes It possible to 
call the Microproof program, check and cor· 
rect a document, and then reboot the word 
processor, all by issuing only a one-letter 
command. If you elect to see the context in 
which a suspect word occurs, Microproof 
displays only a portion of the source text , 
marking the screen location of the word by 
putting three question marks after it. 

By using sorted word packing and by 
substituting one-character tokens for root 
words, Cornucopia was able to compress 
30 percent more vocabulary into the 
Mlcroproof dictionary. Any words added to 
the dictionary are compressed in the same 
fashion as the basic word list which comes 
with the program, and the user can easily 
learn to use the coding system. This in
volves no more than entering the root word 
followed by a space, av for verb, n for noun, 
a for adverb, or j for adjective and adverb. 

One of the principal criteria by which you 
judge a proofreading program, or for that 
matter a human proofreader, is effec
tiveness in detecting true errors. Where ac
curacy is concerned, Microproof made an 
extremely low grade on the test trial, detect-

Ing only 53 percent of t rue errors in the 
sample document. 

A principal cause for the program's poor 
showing appears to be the root word, prefix, 
suffix coding system which gives Micro
proof Its speed advantage. Each of the er
rors that went undetected were compound 
words: ain' t, compari ti ve, encorrect, irre· 
gardless, refered, truely, and writen. 

It seems that the prefix-suffi x coding 
system can create a sizeable number of such 
art if icia l words, or at least enough to 
s ignificant ly reduce the 50,000-word 
equivalency c laimed for the Microproof dic
tionary. This conclus ion seems further 
justified when you compare the perform
ance of Mlcroproof and t he other programs 
with regard to the number of correct words 
declared suspect y.ihen process ing the test 
document. 

The text correct ion module of Microproof 
should be easier to use. Keys selected for 
the two principal edit functions require an 
initial shift to uppercase, and have not been 
INKEYed. The initial video review of suspect 
words is done entirely in lowercase. As a 
result, when processing documents you 
must resort to the in-context display feature 
far more frequently than would otherwise 
seem necessary. 

Unlike the other programs tested, Micro· 
proof does not offer the opt ion to close files 
and exit to DOS if and when you desire, nor 
are you given a convenient means to delete 
unwanted words from the dictionary. 

Cornucopia Software has provided far 
more program documentat ion than seems 
necessary. You find virtually t he same ex· 
planat ion of the dictionary coding system 
in three different places, and a large lac· 
simile of the correct ion-mode screen dis· 
play is shown 16 different times in the text. 
If you want to learn how to use the program 
in the shortest time possi ble, check the 
table of contents to see which of the several 
appendices to read first. 

If speed were the sole consideration then 
Phi l Manfield, author of Microproof, would 
be king. While the advertising claims made 
for the program may seem to be a bit exces
sive, Microproof is very fast. The tests 
showed that when handling either long or 
short documents it was the fastest of the 
spelling checkers I evaluated. 

Cornucopia Software has been very 
responsive to user feedback and already 
has made a number of improvements in 
t heir original version of Microproof. A 
20,000 word literal dict ionary will soon be 
available which should greatly improve the 
program's overall accuracy. 

Miz'spell 

The author of Miz'spel l, Arnold Schaeffer, 
started college about the same time that 
Programs Unlimited began to market his 
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Slaying 
Monsters 
Should Be 
Mostly 
Fun and 
Games 

Be one of more than 16 million 
alter-egos that your computer can 
generate. Walk into a labyrinth 
filled with traps, treasures and 
monsters. There you'll test your 
strength, constitution, dexterity, 
intelligence . . . against thou
sands of monsters in over 200 
caverns and chambers-growing 

in wealth, power and experience as you progress 
through the four levels of the dungeon. 

Your character will do whatever you want him to do. 
Do battle-in real time-with the likes of giant ants, 
ghouls, zombies ... Explore the various levels of the 
maze and discover the great treasures within. 

The Game Manufacturer's Association named The 
Temple of Apshai the computer game of the year. 
The Temple is the very first computer game-ever to 
win the Hobby Industry award for excellence. There 
can be only one reason for that: it's a great game. 

So what will you think of The Temple of Apshai now? 
Now that it's even better than ever. With better 
graphics-animated movement-and completely 
new sound effects that make your computer come 

alive and make The Temple even more fun.* 

The Temple has a superbly i llustrated 
56-page Book of Lore, and your 

local dealer has it for the ATARI;* 
TRS-80:" * APPLE; * and IBM** 

computers. 

* If you already have The Temple of Apshai . you 
can enjoy these great improvements. Just 

send us your original cassette or disk 
together with your check for $5.00 and 

we'll send you the brand new version
with better-than-ever graphics and sound. 
**ATARI, TRS-80, APPLE and IBM 
are trademarks of Atari, Inc., Tandy 

Corp. , Apple Computer, Inc., and IBM, 
respectively. 

© 1981, AUTOMATED SIMULATIONS, 
INC., P.O. Box 4247, Mountain View, 

Ca. , 94040. 



"Miz'spell offers a number of features 
missing on other spelling checkers." 
program. The documentation is very 
readable. The program comes on two 
TRSDOS system disks and works with only 
one disk drive, though it requires 48K RAM 
to operate. 

A streamlined package of only five com
ponents, Miz'spell is another Compiler 
Basic-written program, and like Hexspell in
c ludes a Microsoft run-time package. 
However, it uses a different hashing routine 
to transform words into three byte values 
that can be stored in the dictionary. 

The program first loads a basic 
vocabulary of 1,700 words into memory. 
When checking a word, it first looks through 
the words that are in memory and then goes 
to the dictionary file on the disk, which in its 
virgin state is about 16,000 words. 

Upon Initialization you can opt to recon
figure the program if necessary. This in
volves specifying the number of drives, the 
defaults for source and destination Ille ex
tensions, a dictionary name default, and the 
minimum word length in characters for the 
program to check. The latter figure affects 
the program's operating speed; I used a 

value of 2 during the test. 
Unhappily where accuracy is concerned, 

Mlz'spell was true to its name and failed to 
identify one third of the true errors in the 
test document. Since these included not on
ly compounds and contractions but also a 
root word, speach. I conclude that the hash 
codes generated by the program can be 
shared by more than one word. 

Though it zipped along on the short test 
text, Miz'spell slowed considerably on the 
longer document. Miz'spell took more time 
on the long text than the other programs 
because it must leave room for its in· 
memory dictionary, and cannot load all of a 
large sized document at one time. 

Those who use Electric Pencil, which 
writes documents to disk as ASCII files, will 
have no problem using Miz'spell. However, 
Scripsit fans must remember to use the 
"Save,A" option with any text to be 
proofread. 

Mlz'spell offers a number of features mis
s ing on other spelling checkers. There is an 
Auto learn command to automatically add 
all the new words In a document to the die-

tlonary. This is an excellent feature to have 
if you intend to create alternative diction
aries, though you must take special care to 
ensure that a// the words are indeed correct 
in any document on which you use this 
feature. 

Like Hexspell, Miz'spell offers the advan
tages of a video scroll of the full text being 
processed. At the conclusion of the proof
reading session Miz'spell displays statis
tical information on the total number of 
words checked, the number added to the 
dictionary, and the percentage of words 
recognized by the program. 

Proofreader 

Proofreader is the creation of Aspen Soft
ware, and is another component package 
that you can upgrade with the addition of a 
correction feature called Proof-Edit. The 
complete program is available on four disks 
which require a minimum two-drive, 32K 
system. Documentation is quite good. 

Offering the largest stock dictionary 
of programs tested (109 grans), the 
package comes with utilities for editing and 

l~1\\/t~tllltll.4™
1

MAKES IT ACROSS! 

.. . FROM ONE OPERATING SYSTEM 
TO ANOTHER! 
A VITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR THE 
FUTURE!! 

The 1tA\1t:1•1e1. language runs on more dif· 
ferent Operating Systems and more different· 
sized computers than any other similar language. 
For starters, It runs on NCR and Tl minicomputers 
and, in the micro field, on the CP/M', MP/M', 
CPIM·86', MPIM·86', TRSDOS', OASIS', MOASIS' , 
and UNIX'. (ONYX version) Operating Systems ... 
to mention only a few. 

Until now, serious business software of the 
scope and flexibility seen in the minicomputer 
world has not been available on micros. 
ltil\/ t:H•I. now allows transfer of such software 
with a minimum of fuss. 

We have participated in such a mini-to-micro 
transfer of a major set of general business soft· 
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ware . .. using ltA\/ t:ltl81, as the transfer mech
anism, of course. Running on literally thousands 
of minicomputers, these refined, enhanced, and 

lt.\\/t:llllOI. a nd (RT!n 16 from CYBERNETICS 
ARE GOING STEADY ... 

1 \ / Ir-

' ( I 

/ II \ -, 
... AND YOU'RE GONNA LOVE 'EM TOO!! 

Use your computer to program itself. <RT! (Cobol 
.!J.eprogramming ! ool]) from cybernetics is a program 
generator lor IM11:H111. that produces error-free 
l.l\/ l :e1e1. source programs for dal a input, file main
tenance, and report printing programs. 

A full feature Interactive program generator. not a 
subset! Call Now! 714/848-1922. 

proven software packages cover AIR, A/P, G/L, 
P/R. Order Entry (with Invoicing and lnventOfY 
Control) as well as Sales Analysis. The Packages 
define a new level of achievement for features and 

· flexibility in micro applications software and offer 
top quality at a reasonable price. 

For immediate information, call 714/848-1922 
for your complete product description. 

Trademarks of: 
1.Ryan- McFarland Corp.; 2-Dlgltal Research, Inc.; 
3·Tandy Corp.; 4·Phase One Systems, Inc.; 5-Bell 
Telephone Laboratories, Inc.; 6·Cybernetlcs, Inc. 

G te. ~.l~ l!:J,. L;, l!. l!,.l$~ 
l!:l-
lS-

8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 

714/848-1922 



A Computer That 
Writes Programs 
For You. 

What will they think of next .. ? 

Your compu te r is fantastica lly fast...once it knows what 
to do. You probab ly rea lize that a computer is really 
the combination of hardware and software, working 
together smoothly, to give you what you want. Either 
one alone is useless. Software is .really the key ... the 
" mind" of a computer system. Every project or task 
you want to do requ ires a new specific software ap
plication to make it behave exactly the way you desire. 

Of cou rse, you may be able to " force-fit" an appl ication 
into some ex isting canned program you have, but to 
really get results, you need a separate appl ica tio n 
program to run on your computer. 

Until now, that meant you were forced to pay money 
for application software off the shelf, or if you could 
afford it, have it custom written for you, or, if you are 
qualified, do it yourself... spending end less hours 
figuring it out and writing it. Now, your computer can 
write indiv idual app lication programs for you. These 
programs are each separate, unique software programs 
that run in standard Basic on your computer. 

A company named FutureSoft has developed this ex
citing and long awaited remarkable working tool for 
you . There are two versions ca lled Quikpro+Plus and 
standard Quikpro. Both of them create unique separate 
Basic programs for you ... to do exactly, precisely, what 
you want to do. And l isten to this ... you create a new 
program in minutes instead of hours. 

You can quickly generate a new program when you 
w ant it. You can generate thousands of different 
unique programs, each one standing alone as a com
plete p rogram that runs in Basic. Best of al l, you do not 
have to be a programmer to do it. The Quikpro soft
ware becomes your personal programmer, waiting to 
do your work for you any time of day or night you 
choose to use it. 

The custom programs you generate from this software 
provide for: Data Entry, Additions, Changes, Record 
Locat ing & Searches, great va riety of Computations, 
and Report Printing (if you have a printer). It lets you 
decide what data to manipulate and how to manipulate 
it. It lets you decide the formats you want to appear on 
your screen and/or to p rint out in a report. It lets you 
use differing formats on the same data base. h lets' you 
make calculations from data w ithin records without 
altering the data base. It lets you report results with or 
without inc luding the base data from which results 
were ca lculated. 

I Program 
Myse/f u . 
Qu·k sing 1 Pro 
Automatic 
Software .... 

error free instructional sequences. You get the im
mediate benefits of professionally written software for 
your app lication. 

The resulting custom program is tru ly a separate Basic 
program. You can list it, you can modify it, you can ac
tually see what makes it tick . You can even ask it to 
print o ut its own operating instruc tion manual so others 
can run it for you . Finally, you can rea ll y tap the speed 
and power of your computer the way you rea lly want. 
You can create new programs for every use you have in 
Business, Science, Education, and Hobby areas. And 
you can start now. 

The software is availab le immed iately from the 
c reators. It comes in two versions. If you want to 
generate separate Basic programs with all the data 
handling plus Calcu lations and Report Printing 
features. you want Quikpro+Plus. Specify to run on 
TRS80 Model I and Model 111 at only $149; to run on 
TRS80 Model 11 at $189. 

If you do not need Calcu lation abili ty or Report Print
ing in the separate Basic programs you wi ll create from 
thi s program generating software, then standard Quik
pro will do the job for you . Standard Quikpro to run on 
TRS80 Model I or Model 111 is $89; to run on TRS80 
Model 11 is $129. (Later o n you can a lways trade up to 
the Plus Versions for on ly the cost difference between 
the two). 

Both programs are available to run on many other 
computers besides TRS80. Details are availab le by 
calling o r w riting. 

You can order right now by phone or mail. If you have 
Visa/Mastercard, ca ll to ll-free from: 
A ll States except CA-AL-HI 1-800-824-7888 OP# 441 
From Californ ia call 1-800-852-7777 Op# 441 
From Alaska/Hawaii ca ll 1-800-824-7919 Op# 441 
Operators on duty 24 hours daily. Operators can not 
answer technical questions. If you need technical in
formation or want to order from Canada or other 
nations, call 1-904-269-1918 during office hours, Eastern 
Time, Mon.-Fri. 

Send mail orders with check, money order or credit 
card information to: FutureSoft, P.O . Box 1446-D, 
Orange Park , Florida 32073. FutureSoft gives you a 

All this is included in the ability/power of the program satisfaction or your money refunded guarantee for 10 
you create. You do it by simply answering questions days from delivery. You can run the software yourself 
that appear on your screen. Instantly, the Quikpro soft- on your own computer and see with you r own eyes 
w are instructs the computer to perform complex and what it can do for you . Order now. .....ss 
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" ... the ideal proofreading program 
has yet to be produced. . " 
adding to the basic word list. To get around 
the speed-versus-accuracy problem that 
has bedeviled their competition , the 
creators of Proofreader and Proof-Edit 
chose to employ a hashing algorithm. 

Like Chextext, the program does an in
itial sort of the words in the text and casts 
out all the duplicates it finds. As a result, 
Proo freader car. handle documents with as 
many as 1,600 different words, a limit 
seldom reached on a 48K system. 

Proofreader creates a bad-word file with 
the extension/BWD which Proof-Edit then 
reads. The program has its own routines for 
identifying source and output files, but you 
can easily use two switches to override the 
defaults. 

The program and dictionary together are 
huge. Nothing less than an 80-track, double
density system wlll permit the entire pro
gram to reside on one disk. Proofreader 
does not scan for the presence of Proof-Edit 
before exiting to DOS, nor have the edit 
functions been INKEYed. 

The only true error that Proofreader failed 
to recognize in the test document was the 

word dictionarys. This is because the pro
gram uses a di fferent technique to handle 
an sat the end of a word. If the letter before 
the s is not a vowel or another s, Proof
reader assumes the word is a regular plural 
and drops the s in order to create the singu
lar form. This may or may not be a problem, 
depending on the user's application. 

Proofreader has all the advantages of the 
full text video scroll and accurate in-context 
evaluation of suspect words that Hex
spell and Miz'spell offer. But the hashing 
algorithm Aspen Software used significant
ly reduces the amount of time required to 
process longer documents. This program is 
the only one that saves suspect words to a 
disk file for later reference. Proofreader's 
creators are also very responsive to user 
feedback. 

Which Is Best? 

It all depends on what you are looking for, 
on what your special application happens 
to be, on the particular hardware configura
tion of your system, and on how much time, 
effort and money you are will ing to invest. 

If operating speed and ability to call the 
program from within a word processor are 
the principal considerat ions, then either 
Microproof or Chextext are c lear winners. If 
you demand accuracy combined with the 
convenience of a document correct ion 
feature, then the choice seems to be be
tween Hexspell and Proofreader. 

If you have only one disk drive and a 
single-dens ity sys tem , choose either 
Microproof or Miz'spell ; bu t i f that drive is a 
double-headed 80, then for the largest 
avai lable literal dict ionary choose Chex
text. If you want value for your money, 
Miz'spell Is a " best buy." 

In my opinion the ideal proofreading pro
gram for the Model I, boasting 100 percent 
accuracy and lightning speed, has yet to be 
produced - and probably never will be, 
though even Radio Shack has plans to take 
a crack at it. 

If you are writ ing many text files in ex
cess of 10 pages each and can afford it, 
consider using two of the programs, one for 
speed and convenience and another for ac
curacy. • 

THE BIGGEST NAME IN LmLE COMPUTERS! _,, 

TRs-ao·· Model II-Your Best Buy 
In a Business Microcomputer 

UP 
TO 

15°/o 
OFF! 

TRS-80.computers, on 
software and peripherals 

Sim ilar values o n a ll merc handise 
CALL COLLECT: 

800-351- 1 580 
Texas Residents call: 915-283-2920 

Van Horn Office Supply 
70 l W . Broadway -- P 0 Box l 060 

Van Horn, Texas 79855 
DEALER GOSS 
Form F48 Provided 

Standard Warranty in Effect 
THE NATIONWIDE SUPERMARKET OF SOUND® 

...- 169 

By H & H Trading Company for Mod. I. II. & III TRS-SO®s 

STOCK TRACKER™ times trades on individ
ual stocks and options. Uses a technical volume 
analysis. Completely objective. Gives buy, sell 
signals. 
MARKET TRACK~R™ times to~s & b~ttoms I 
on the Dow Industrials; a composite of six tech- · 
nical indicators. Some judgement required. 
Gives buy, sell signals. 
These two programs are accurate. 
Hundreds of satisfied users. 

ASK FOR THE EVIDENCE! 

FOR MORE INFORMATION OR TO O RDER. CON TACT: 

H ®, ~Jd T&ff£)ING C{Jl'vfdY/NY 

i 
i 
i 
• POST OFFICE BOX 549 
I CLAYTON, CALIFORNIA 94517 

,,,. 166 

j Telephone 41 51672·3233 I 
I VISA & MASTERCARD I 
i @Regd. T.M. of Radio Shock © i 

'------------------------- l.-.c-·-·-·---..-....-.•--·-·-·- •-..-...,,_.._, __ 1, 
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~~~[@~ 
by Roger Schrag 

SKY WARRIOR! Nerves of steel and 
supreme concentration are your only 
defenses against an alien strike force pois
ed for the kill! As you pilot your spacecraft 
over a bizarre alien planetscape, ground-to
air missiles scream skyward without warn
ing. It 's up to you to destroy or be 
destroyed! And adding to your problems, 
your spacecraft has an ever-diminishing 
fuel supply (which can be replenished in 
flight If you 're lucky) - If you 're not careful , 
you and your ship will spiral down into a 
fatal, fiery crash! 

SKY WARRIOR! Great fun for one 
player or double the action with a friend. 
Features include sound, high score tallies, 
and a realistic scrolling landscape! 

TRS·80 TAPE Model 1 & 3 16K 

010·0136 $14.95 

TRS·80 DISK Model 1 & 3 32K 

012·0136 $20.95 

~!b::~IJ!~re' 
© 1981 A DIVISION OF scon ADAMS, INC. 

BOX 3435, LONGWOOD FL 32750 
(305) 862-6917 (QUESTIONS) 

ORDER FROM YOUR FAVORITE DEALER 
or CALL TOLL FREE (800) 327-7172 

(ORDERS ONLY PLEASE) 
SHIPPING & HANDLING ARE EXTRA 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©XQ)~~~Lr 
by Bob Shilling * War via the RS-232 * 

16K TRS·80's play against other TRS·80's or 
24K Atari 400/800's! 
Byte Magazine, December 1981: 
"The imaginary world of Commbat is in· 
teresting and intricate, and it really does 
test one's strategy, tactics, and reflexes 
. .. Commbat is a great success." 

Commbat is a strategic and tactical 
battle game that allows you to pit your skill 
and dexterity against that of another player 
in a real-time graphic battle to the death! 

You play against your opponent by 
direct connection to another computer (up 
to 300 feet away), by modem communica
tion, or through The Source tm. Each player 
has equal resources. Available weapons In· 
elude rockets, lasers, shells, mines, decoys, 
Drone Reconnaissance Aircraft, and one 
nuclear ICBM. You decide which weapons 
to carry, load them onto a maximum of 
eight remote-controlled tanks, and then 
maneuver your tanks to discover and 
destroy your enemy's base before he 
destroys yours. 

RS-232 port and either full-duplex 
modem or direct connection modem 
eliminator cable required. Works with CON
NECTION tm or LYNX tm modems. 
TRS-80 16K TAPE, Model 1 & 3 

010·0123 $19.95 
TRS-80 32K DISK, Model 1 & 3 

01 2-0123 $20.95 
ATARI 24K TAPE 

051-0123 $19.95 
ATARI 24K DISK (Requires DOS 2.0S) 

052-0123 $24.95 

~~®IDlP~ 
by Wayne Westmoreland & 

Terry Gilman 
See the FANTASTIC Review In BYTE-June 
'82! 

Armored Patrol Is a realistic arcade 
battle simulation that puts you into the 
driver's seat of a massive T-36 tank that's 
bristling with firepower. Your orders are to 
discover and destroy the enemy tanks and 
robots in your sector before they locate 
your tank and blow it up. 

Your perspective is from the inside of 
your tank, looking out across a bleak land
scape. Somewhere out among the deserted 
blockhouses, enemy tanks and robots are 
on the prowl. You may f ind the enemy either 
by a visual scan of the area or by making 
use of the radar tracking device displayed 
at the bottom of the screen. 

Armored Patrol is one of the most in· 
credible graphic simulations ever sold for 
the TRS-80! 
TRS-80 16K TAPE, Model 1 & 3 

010·0140 $19.95 
TRS-80 32K DISK, model 1 & 3 

012-0140 $24.95 
ACTUAL TRS.80 SCREEN 

GRAPHICS 

WRITE FOR OUR FREE 150·PROGRAM CATALOG 



New Low Prices 
for Percom Model Ill Disk Drives! 
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Complete First-Drive Systems 

from$449 
Internally mounted drives that feature double- or 
single-density storage, comprehensive pre
delivery testing, 48-hour burn-in and, best of all , 
Percom's widely acclaimed disk controller. A 
First-Drive System includes the four-drive disk 
controller, one or two drives, power supplies, 
cables and a fully illustrated owners manual. Use 
Model Ill TRSDos· . Percom OS-80 + and all 
other Model Ill compatible DOSs. 

Note: If you prefer not to make the First-Drive 
System installation, we'll do it for only $29.95 
plus shipping. This includes a 48-hour operat
ing burn-in of your Model Ill computer, instal
lation of the drive system and final checkout 
of the expanded system. 

Our Own Fully Tested Drives 
from only $275 

• Every Access Floppy Disk drive is electrically tested, mechanically tested and 
burned-in 48 hours under operating conditions. Look for the signed test list in 
the shipping carton. 

• AFD drives are capable of either single- or double-density operation. Store up 
to 364 Kbytes (formatted) in double density. Store twice the data on a single 
diskette using AFD "flippy" drives." 

• 15-day free trial offer ... comprehensive 90-day limited warranty ... unbeatable 
prices ... AFD-100 @ $275.00, -100F @ $329.00, -200 @ $429.95, ·200F @ 
$449.95. 

How to order - Order by calhng Access Unhm1ted tOll·free on 1·800-527·3475. Or order by ma11 
Orders may be charged to a VISA or Master Card account. or paid by cashier's check. cer11hed 
check or money order COD orders require 25°0 depos.t Sorry. we cannot accept personal 
checks We pay sh1pp1ng and insurance charges on 0<ders over S 1.000.00 Add approximate in· 
surance and Shipping charges for orders under $1.000 00 11 m doubt about these charges. ask 
when you ca111n your Ofder. Tex as residents inctude 5° o sates 1ax Minimum ma11 order $20 00 
Allow 2 to 4 weeks lor dehvery 

Technical & Texas (214) 340·5366 

Save! VISA and Master Card charges are not deposited 
until the day your order is shipped. 

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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Everybody's Favorites - for Less! 

Percom Data Separator 
Green Screen I, II, or Ill 
Head Cleaning Kit 
Drive Numbering Tabs (pkg 0-3) 
51/4'' Flip-N-File 
8" Flip-N-File 

$23.95 
$18.95 
$24.95 
$3.00 

$24.95 
$39.95 



LOWER PRICES 
Percom's Proven DOUBLER 11t 

Upgrade Your Model I to Double Density for 
only $159.95 

And not with some unproven hacker's kit, either. But with an assembled and fully 
tested Percom DOUBLER-lit . The DOUBLER-ll t simply plugs into the disk drive 
controller socket of your Expansion Interface. Then it lets you store over four 
times more on one side of a diskette, depending on the drive, than you can store on. 
standard Tandy Model I drives. Other features: • Reads, writes and formats either 
single- or double-density• Includes DBLDOS 'M, a TRSDOS' compatible disk
operating system •Runs TRSDOS', NEWDOStt, Percom OS-80t and other 
single-density software immediately. Change to double-density operation when con
venient• Lets Model Ill software be read on your Model I• Includes on-card high
performance data separation and write precompensation circuitry. 

Incredibly Low Prices for Epson and Okidata Printers! 

The two most popular printers on the 
market today. They provide the features 
you want, the reliability you need, a price 
you can afford. 

MX-80 - Call for latest low price. 

Microline 80 only $399.95 
Other models available. 

Low Cost 
System Furniture 
Modular design permits cus
tom arrangements • Furniture 
styling and quality • TRS-80' 
colors • OK for UPS shipping 
• Reassemble without tools 

System desks from $11 5 
Printer stands from $144 

Arrick Products Quick-Switch:j: 
Just flick a switch to connect your TRS·80° printer port from device # t to 
device #2. Or, "Quick-Switch- a peripheral between computers. Versions 
for RS-232 or Centronics interlacing. Includes 5-foot 34-pin cable with 
card-edge socket. box-mounted 34-pin card-edge plugs. From $79.95. 
1 trademark of Arrick Products Company. 

Save! Make ACCESS your one-call shopping center for TRS-80' 
hardware and software. Call our toll-free order number for free 
product literature and latest prices. 

Toll-Free 
Order No. 

1-800-527-3475° 

ACCESS UNLIMITED 
·Trademark ol Access Uniimtted 

t Trademark of Percom Data Company Inc 

.-See List of Advert isers on p age 338 

(orders & literature only) 

401 N . Central Expressway #600 
Richardson, Texas 75080 
(214) 340-5366 V' 26 

'l rad~mar. ol Tandy Radio Shae' CorPQra11on 
ttTr..-t.dcmark ol ,'\pparal Corpor.a11on 
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GENERAL 

Computers .and the handicapped-a good combination for business. 

BIPED 
by Kerry Leichtman . 
80 Mlcrocomputing Staff 

When President Reagan asked the 
business community to take the in

'ltlative providing help and assistance to the 
disadvantaged, he must have envisioned 
programs like BIPED. BIPED is an acronym 
for Business Information Processing Edu
cation for the Disabled. The Bl PED program 
may become the prototype for the private 
sector's new responsibility-realizing the 
potential of the physically handicapped 
and actively training them to function as 
taxpayers rather than tax expenses. 

· BIPED receives no government financial 
assistance. Every aspect, from acquiring of
fice furniture (both special and normal) to 
choosing the curriculum and printing bro
chures, is funded with corporate dollars. 

The connection between this Innovative 
program and its 20 Ft;>rtune 500 corporate 
sponsors Is obvious in BIPED's rooms at 
the Easter Seal Rehabilitation Center In 
Stamford, Connecticut. Two large posters 
in the main instruction room boast of the af
filiations b~ displaying .the familiar logos of 

the involved corporations. A refrigerator in 
the second of the two large rooms had its 
non-sponsoring corporate nameplate pried 
off and replaced with a Texaco logo. Tex
aco, of course, is one of BIPED'S sponsors. 

The two rooms, an administrative office 
and a conference room, use approximately 
1500 square feet of a new wing In the Easter 
Seals Rehab Center. BIPED, however, is 
neither a branch nor a service of Easter 
Seals; the space is rented. 

Walking through the Easter Seals build· 
Ing, past therapists in white uniforms, and 
patients being wheeled about, eating in the 
cafeteria or pounding out products at long 
assembly tables, produces a significant 
contrast to what the visitor will encounter in 
BIPED's corner of the building. 

There are blackboards, bulletin boards, 
computer terminals, open books, phones 
ringjng, styrofoam coffee cups, name 
plates on each desk- not long school-like 
work-tables, but real desks-drawers, pen
cll holders, file holders, blotters and the 
like. The basic difference between BIPED 
and regular corporate offices is the mode of 
transportation. There are no quiet shuffling 
sounds across shag carpeting, seldom the 
click of heels against linoleum, and 

Photo 1. BIPED Classroom Instruction. 
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squeaky-springed office desk chairs are 
almost non-existent. Most students bring 
their own chairs. The soft shuffling and 
sharp clicking have been replaced by the 
whirr of electrically driven wheelchairs. It 
should not be misunderstood that the use 
of wheelchairs constricts the businesslike 
atmosphere. To the contrary, the wheel
chair jockeys are all dressed in business at
tire: dress shirts, trousers and neckties. 
These well-dressed people scurry from 
room to room, in and out of tight corners 
with the speed of an office go-fer and the 
accuracy of a professional needle-threader. 

Twelve students were chosen for the pro
gram: five q uadrapJeg lcs, one with no use of 
the left arm, one with flaccid paralysis of 
the right arm, one with renal failure, two 
with muscular sclerosis, one with chronic 
gastrointestinal disorder, the last with cere
bral palsy. Rounding out the roster Is one 
course Instructor and one general all
around volunteer helper. This unusual 
group of people refer to themselves as a 
family. 

BIPED as an Idea 

IBM, realizing in 1972 that computer 
programming is an occupation requiring ln
telllgence rather than dexterity, trained a 
quadraplegic to do the job. The experiment 
was successful and resulted in the estab
lishment of an ongoing nine-month training 
program at the Woodrow Wilson Institute In 
Virginia. IBM's success prompted other ex
periments; one was started in California, 
another in Alabama and two more, In 
Philadelphia and New Haven. 

New Haven's program began in 1976 at 
the city's Easter Seals Rehabilitation Cen
ter. Easter Seals' efforts were assisted by 
Yale University and several leading Connec
ticut based corporations. Joseph P. La
Maine was with Yale at the time, and sup
ported the program. Later he joined Easter 
Seals and directed the New Haven program 
through four sessions. during that time La
Maine taught and graduated 35 students 
who now work for various Connecticut 
corporations. 

New Haven became one of 12 programs 
which banded together as an information 
sharing network to form the Association of 
Rehabilitative Programs and Data Process
ing (ARPDP). Some ARPDP programs were 

Readflr Service for facing page .,94-





" 'It takes time to work with the handicapped; to find out 
how can this person become more feasible to society.' " 
run In a university environment and others 
came out of rehab centers. All the programs 
received government support; either fed
eral, state or both. Some received private 
donations as well. 

This partial support through private sec
tor business donations spawned an Idea in 
Joseph LaMaine's head. "One of the rea
sons BIPED has evolved Is because two 
years ago I thought that If we cou ld run a 
program that was totally the private sec
tor's contribution, It would release federal 

monies for other projects, whi le at the same 
t ime enhancing the future in rehabilitation 
and bringing more of the pri.vate sector into 
helping the disabled community." With that 
thought in mind, LaMaine got to work. 

The Corporate Role 

In 1979 LaMaine presented his ideas to 
John W. Stanger, president of the General 
Electric Credit Corporation and Kenneth G. 
Res ide, also of GE Credit Corp. Stanger and 
Reside were Intrigued with the New Haven 

Photo 2. Joe LaMaine and four students in conference. 

MEMOREX 
PLlllBLE DISCS 

WE Will NOT BE UNDER
SOLDfl Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and COD.'s 
accepted 

San Luis Obispo. CA 
93401 In Cal call 
(8001592-5935 or 
(805)543- 1037 

..-207 
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A PRIZE WINNING 
LJt... CHESS 

SFIHKS 3.0 (Hew) 
Prize UJinner in Pi:'lris in !he 198 1 Microcomputer 
Chess Championship : Stinks 3 .0 is the fastes! and 
strongest chess program ever written! 
FT:.A7VRES: Book Openings. Chess Clock. Thinking 
on Opponent's Time. Infinite levels of Play , and 
Ru1hless Pla~ng Abihry' 

32K cassette or disk only s3995 

SANKS 1.61 
Priz..e ....,;nner in San J05e in the latest (}980) U.S 
Microcomputer Chess Championship: Sfinks 1.81 
beais Sargon II. Mi.chess and Gambie1 80. Easy lo 
use \Alith many convenience fearures. 

32 K cassette or disk now only 824 95 

Please sped/y casse .. °' d~k and Model I <x Ill. 

INCLUDE $2.00 SHIPPING AND HANDLING 

Wll.UAM A. RNK (:JJS) 942-5706 

POBOXS912 ~ 
UGHnlOUSE POINT. FL 3.1074-5912 

&cepel<Htolt>eol..-Dfacowv•Atio(loltH. • +~ 

,,,. 212 

project and LaMaine's plan to expand the 
program to one of total private industry sup
port. " Mr. Stanger and his staff thought it 
appropriate if I could join General Electric 
Credit Corporation, to give me the abi lity to 
help disabled people, we could be the 
cata lyst to get it going. But we only had one 
corporation and wanted others to partic
ipate equally in the project. " 

Gett ing to see and ta lk with corporate 
presidents is not easy, unless another cor
porate president Is making the contacts. 
During the next several months LaMaine 
and Stanger contacted company pres i
dents and gave demonstrat ions, seeking 
the participation of those corporat ions now 
with BIPED (see Table 1). They were well re
ceived. "The companies were delighted to 
see a program like this get started, espe
cially when it is going to be managed and 
di rected by them." 

Eventual ly a program was established by 
the private sector creating a non-profit , non
stock corporation which serves as a private 
occupat ional school. Corporate part icipa
tion is offered through the donation of 
funds and execut ives' time and expert ise on 
an advisory committee. "We established 
that committee over 1980 and '81. The advi
sory committee is made up of members 
from the corporate community, data pro
cessing execut ives, public relations per
sonnel and some eng ineers. Primarily, 
about 75 percent are data processing exec
ut ives from corporations and their staffs." 

The advisory committee's role is to sup
port the program in the capacities of man
aging and d irecting BIPED's funct ions, the 
creation of a board of d irectors and mon i
t o ring the financia l aspects of the 
corporation. 

The Corporate Atmosphere 

As established, BIPED is made up of its 
corpo rate officers, board of d irectors , 
corporate sponsors, committees and sub
committees. If this al l sounds very corpo
rate to you, you're catch ing on . The reason 
everything is so businesslike is that it is 
supposed to be businessl ike. The 60 indivi
duals involved are corporate people; it is 
quite natural for them to divide everything 
into boards, officers, committees and the 
like. These kinds of corporate people prob
ably organize fami ly picnics into commit· 
tees: hot dog committee and relish sub
committee, right on down through potato 
salad officers and dessert managers. One 
of the reasons these people are successful 
is their functional organization . 

Another reason for the corporate set-up 



ARCADE CENTER 
VOYAGE OF 

VALKYRIE 
Mod I & Ill Tape 

$34.95 
Mod I & Ill Disk 

$39.95 

80 SPACE RAIDERS 
by Bosen Elec tronics 

Mod I & Ill Tape 
$24.95 

ROBOTATIACK 
by Big 5 

Mod I & Ill Disk 
$19.95 

SUPER VADERS 
ci19a1 Soft Sector Mkt. 

Mod I & Ill Tape 
$15.95 

Mod I & Ill Disk 
$19.95 

- 2 Player - 10 Levels -

SPACE CASTLE 
Cornsoft Group 

Mod I & Ill Tape 
$15.95 

Mod I & Ill Disk 
$19.95 

SCARF MAN 
e19a1 Cornsoft Group 

Mod I & Ill Tape 
$15.95 

Mod I & Ill Disk 
. $19.95 

First machine language arcade game w ritten to use 
all those NEW SPECIAL FEATURES of your MOD Ill ! 

ALIEN 
DEFENSE 

Copyright ci 19a1 Soft Sector Marketing. Inc. 
Written by Larry Ashmun 

Ca ssette, Mod I & Ill .. . $15.95 
Disk, Mod I & Ill . . . . . .. $19.95 
Cassette version doesn't go to d isk. 

Only disk version talks 
a nd saves high scores. 

As you fly over a mountainous terrain the al iens a re being gra bbed from the g round 
below a nd are taken to the sky. 

C.O D - certified check. M O 0< ca sh O<Vv. Most oroe.. 
sh~ next day. All oroe.. mUSf h0\19 shipping included. 
Please odd 2% ex $2.50. wt>ichever Is hlQhef tcx shipping. 
Michigan resident~ please odd 4% IOI< Add extra $1 50 tor 
C.0.D. Personal checks toke 3 weeks to clear. Out ot the 
coontiy cxder> odd $10.00 extra shipping. 
.. IRS-80 Is a product ot Radio Shock. div. olthe TondyCcxp. 

Ssm SOFT SECTOR MARKETING, 
INCOR P ORA T ED 

6250 Midd lebelt • Garde n City, Michigan 48135 
Order Line 800·521·6504 

Mic higan Orders & Questions 313-425-4020 v84 
.* ~ The Amencan Express' C8rd r-.1 

0on·11eave heme w1th0ut 11 '" l~ 

................................ The Quality Continues . 



"Eventually a program was established by the private sector 
creating a non-profit, non-stock corporation . .. " 
is the students. One aspect where BIPED is 
very different from other computer pro
grammer courses is that BIPED simulates 
business and industry. Students have meet· 
ings scheduled every morning from 9:00 to 
9:30. They divide into individual commit· 
tees, such as the public relations commit
tee and technical investigations commit
tee. As the course progresses the students 
will be writing status reports and using 
calendars to schedule their time. 

"They will be learning all the items neces· 
sary in business," said LaMaine, "That in
cludes how to dress appropriately, how to 
participate in a team environment doing 
systems analysis work. This gives the stu· 
dent the opportunity to be in the proper 
business environment and to perform. This 
is why BIPED uses desks and not just 
handicapped tables. We feel if the person is 
going into the business environment he 
should experience the real environment." 

BIPED Sub-Committees 

It is a little difficult to discover BIPED 
from touring its facilities. It seems BIPED is 
more what you do not see than what is obvi· 
ous. What you see has been described ear
lier: rooms, special equipment, office furn· 
iture, and people in wheelchairs whipping 
about. Even though the program's success 
depends on how well the students fare in 
the real non-s imu lation world , the 
program's existence depends on the time, 
money and good will of some of the world's 

largest corporations. 
Part of that unseen creating force is a 

group of six sub-committees established to 
implement the policies of the corporation. 
These sub-committees are admissions, cur· 
riculum, equipment, placement, public rela
tions and accreditations and licensing. 

The admissions committee is headed by 
Walter Johnson of the American Can Com· 
pany. Johnson is also chairman of BIPED'S 
board of directors. Besides the obvious, 
this committee also takes into account 
such special needs as transportation 
and housing. 

The curriculum committee is the charge 
of Inge Cseh of Reader's Digest. Just as 
computer hardware and software is con· 
stantly changing, so then must a good 
computer programming curriculum. Ap· 
proximately 25 percent of BIPED's cur· 
riculum is taught by guest lecturers. These 
lecturers, as well as curriculum supplies 
and contributions, state-of-the-art course 
updates and on-site visits are all arranged 
by the curriculum committee. 

Wallace Fletcher, Director of Information 
Systems for Pitney Bowes, is chairman of 
the equipment committee. It is the respon· 
sibility of this committee to procure all 
furniture, special equipment, computer 
equipment and computer time for the 
students. Assisted by Jonathan Brown of 
GTE, the committee arranged for 13 com
puter terminals to be donated from General 
Telephone and Electronics. GTE has also 

PLUG BUG®svSTEMS 
FOR TRS- SO™MODELI l 6K MACH IN ES 

• PLUG BUG PAKS PROVI DE £NSTANT EX ECUT ION OF ANY PROGRAM TO UP 12K. 
• NO CASSE TTE LOAD ING - PROG RAMS ARE ' BU RN ED' IN. 
• PLUG BUG I PROV [DES A SMO OTH 6K MON ITOR PROGRAM CO NTAI NI NG ALL NECESSARY 

FUNCTI ONS TO CREATE AN D DEBUG MACHIN E LANGUAGE SOFTWA RE, PLUS A TRACE 
MODE TO SINGLE OR MULT [ STEP THROUGH ROUTI NES AND DISPLAY/L[NEPR INT TH E 
PROGRAM COUNTER TRACE . 

• PLUG BUG [I PROVIDES 6K/12K OF E PROM MEMORY, FOR YOUR FAVOR ITE PROGRAMS : 
ED ITOR ASSEMBER OR ANY OTHER OF YOUR FAVOR ITE PROGRAMS. 

• OUR SERVI CE PROVIDES PROGRAMMING OF PLUG BUG PAKS, FROM YOUR CASSETTE 
\ 

promised all the necessary related hard· 
ware and a dedicated phone line to Union 
Carbide's computer in Tarrytown, New 
York. David Wainwright , Fletcher's Union 
Carbide counterpart , agreed to provide free 
computer t ime for each student for the dur· 
at ion of the program. 

BIPED Corporate Sponsors 
Aetna Life & Casualty 
American Can Company 
Connecticut Bank & Trust Company 
General Electric Credit Corporation 
General Foods 
General Signal 
General Telephone & Electronics Corporation 
GK Technologies 
IBM Corporation 
Lone Star Cement 
Machlett Laboratories, Inc. 
Moore Business Forms, Inc. 
National CSS 
Norden Systems 
Peat, Marwick, Mitchell & Co. 
P~rkin'Elmer Corporation 
Pitney Bowes 
Pyramid Consulting, Inc. 
Reader's Digest 
Sherwood & Sherwood 
Smith Thibault 
Texaco 
The Management Services Group Inc. 
Union Carbide 
Xerox Corporation 
Yale University 

Table 1. BIPED Corporate Sponsors 

\ 

,,-377 

TAPE SOFTWARE. r------------------------------------------
• PLUG BUG I l l PROV l DES 6K OF READ/ WRITE RAM FOR YOUR 

SOFTWARE DEVE LOPMENT. A SWI TCH PROV IDES READ ON LY 
OPT ION FOR 'BOMB PROOF' OPERATlON . 

• PLUG BUG BUS FOR USE W [TH PLUG BUG I & I I I OR I [ & 1 [ [. 
• PLUG BUG BURNER . 
• EACH PLUG BUG PAK HAS !TS OWN POWEP SUPP LY . 
• PLUG INTO WAL L AND "GO ". 

0 PLUG BUG I 584. 95 NAME 
O PLUG BUG l l 6K-$84 .95/12K-S94 .95 -------- ----
0 PLUG BUG [ 11 594 . 95 ADDRESS 

0 PLUG BUG BURNER 599 . 95 
0 PLUG BUG BUS $24. 95 CITY STATE __ ZIP __ _ 
0 RE- PROGRAM SERV ICE $14 . 95 CHECK/ MONEY ORDER INCLUDED FOR 
TO ORDER YOUR PLUG BUG PAKS SEND C.0. D. ON REQU EST. $ _ __ _ 
CERT IFIED CHECK OR MONE Y ORDER ADD •3 .00 FOR SHIPP ING AN D HA NDL ING. 
TO: RFD "3 BOX 300 NEW YOR K RESIDENCE ADD 8% TAX. 

I 
I 
I 

• COMP LETE PLUG BUG SYSTEMS INSTRUCTI ON MANUAL . 
• 10 DAY MONEY BACK WARRAJHEE 1r NOT SATISFIED. Ml . KISCO, NE\! YORK 10549 OR PllONE 914/666- 7672 l 

tt::==================i-------------------- - - - ----- -------------------------------..1 
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TRS-DOS* 
COMMENTED 

0 1982 Soft Sector Marketing, Inc. 
Mod Ill Radio Shack operating system. 
Comments on every system file. with a 
chapter on how to use some of the 
DOS calls. 
Fixes for you TRS-DOS users. Helpful 
reference guide for experienced ma
chine language programmers 

A MUST FOR EVERY MOD llJ OWNER! 
List $29.95 

Introductory Special 
$19.95 

· 1981 by Jomes L1mkernonn 

A S~lf-relocohng Machin~ language Monitor 
lor MOO I • MOO 111 

"'1981 by J Limkemann. Bug+ is a powerful 
machine language monitor The one point most 
improved over other monitors. is the tape write. 
Bug+ has the ability to write a "clean" tape(at 
500 baud). this tape will read into the TRS-80 
under the system command. without the prob
lems previously asspciated with the volume set
ting Regardless what version basic you have or 
whether or not you have a Radio Shack cassette 
fix. this monitor will improve the reliability of your 
cassette by 100% There is also a verify command 
that worl<s the same as a " CLOAD?". except 
when an error is found. the memory address and 
what is found on the tape is d isplayed. 

Finally a break point t'1at works! When a break . 
point is reached. there is a b linking astrisk in the 
bottom nght hand corner. you are able to see 
what is on the screen before the monitor takes 
control Press the e nter key the screen clears and 
the monitor comes to life When you continue 
fro m a break point. the monitor will restore the 
screen fi rst then load the CPU registers and return 
to your program You do not lose your program or 
display, and 1t does wo rk' 

Bug+ also hos a ll the commands of T-Bug. they 
1ust work better Bug + load s into low memory. 
then relocates itself 

Mod 111 has all the commands of the Mod I version 
plus 1t gives you the ability o f read ing or wr1t1nQ 
1500 baud or 500 baud tapes. You can read at 
one rate and write at another. MOD I or Ill. 4K 
both on same tape. 

Cossette $14.95 

Utilities 

BOSS Ill 

The 
BASIC 
OPERATED 
SINGLE 
STEPPER 

0 1981 Soft Sector Marketing, Inc. 
for Mod Ill 
This Machine Language utility is designed to a id 
you in creating and debugging programs written 
in BASIC. The utility allows you to trace the 
program flow. to single step the BASIC program 
to obseNe the conditions of variables during 
program execution, and to push your basic 
program on the stack during program develop. 
met. The utility is known to operate with Mod Ill. 
TRS-DOS or Mod Ill Rom BASIC. 
Cassette (goes to disk) $18.95 

TAPE COPY2 
0 1981 Softer Sector Marl<eting. Inc. 

This program will load most anyTRS-80 500 Baud 
system tape (standard Mod I speed) and load it 
into memory and save it at either 500 or 1500 
Baud on the Mod Il l. NO KNOWLEDGE OF MACHINE 
LANGUAGE NEEDED. Now it gives you a way to 
back up a machine language program that 
loads at the lower speed and makes cassette 
loading intoyournewMod Ill a much faster. more 
reliable p rocess. Worl<s with Mod r & Mod Ill. 
Only ......... .. ... . .......... ...... .. $14.95 
·Mod I loads and saves at 500 Baud only 

Purchase Any Program This 
Month and Receive 

Tape Copy 2 for $7.95 

Do you reap only mysteries from 
your TRS-80 ROMs? 
Your book has arrived! 

MOD Ill ROM 
COMMENTED 

Copyright 0 1981 Soft Sector Mar1<etlng, Inc. 
Not just a rehash of old info rmation, but detailed 
comments on the ROMS in the latest machine 
from Tandy. 

List $22.50 

ZAPS IT 
0 1981 by Solt Sector Marketing. Inc . - Written for TRS-DOS & DOSPLUS by Lorry Ashmun 

Req uires 32K Disk - Mod Ill 

Zopsit is a stand o lone machine languag e progra m that le ts you examine. modify. copy disk sectors and much 
more. It does not use any of the resident DOS routines so that you o re not limited to the restrictions of the porticulrn DOS 
that you normally use. You do not hove to hove o system d isk in DRIVE 0 once Zopsit is running 

C urrently there rne tv.o versions of Zopsil - one for use with TRSDOS' and one for use with DOSPLUS'. They o re the 
some except in the way that they format o disk a nd the way that they wnte DATA ADDRESS MARKS Because of the 
difference~ they ore not interchongoble Writing too TRSOOS diskelle with the DOSPLUS version( or vice-verso) could 
make the diskette wrillen too unuseoble 

Foroll disk operotionsyouw1ll beosked a series of questions Eoch question con be answered by pressing the ENTER 
Key or by entering a specific value Pressing the ENTER Key will cause the DEFAULT value to be used AW default values 
o re indicated on the screen al the time the q uestion 1s a sked. 

When entering a specific numeric value it is assumed to be DECIMAL unless en His appended to the number When 
on H is a p pended. the number is assumed to be hexa decimal (bose 16) 

CAPABILITIES 

~ro~Tb~~t~ ~:i~8i~·~:~.'t·~~'Y;nPtSb~1° screen Print s~~~o7~~~~,~~6'v0~~i~~6';!l~~~~6e~~~~g~~ 
~g~~~~sT~~~~~~i!~;.i~~~l~~~~~~fs~~~~ g~~n~\.~~~t~~'<?~ ~~: ~~tg,~e ~~~ ~ ~k ~ 
Single and dual sided drives secto.. (Si'>Qle or Double Dens•ty) from o disk lo d fferent 
f ormat a Disk. S= Standard Format W• Format w1lhoul Erase. secto.. on the some disk Copy sectors from o Double Density 
~ you press ENTER or S you will be asked wh<:h dnve. what disk lo o different Double Density disk Copy sectors from a 
density Alie< answering these questoons Zopsil will formct the Single DenS1ty disk to o d•fferent Single Density disk Copy 

?~ ~l~~t~ ~;~~tr~"c~~f~~~~~~~,:~ ~ ~~s~r~~~e~~~;'D!~.,~~~~,~~SI~~~~ 
next track is famatted Any unreodob'9 sectOfS ore repcrted disk. All copying ro a Different disk must be done on a Two 
bul the operation will not be aborted Drive System 

us!;~~~~~~~~ ~~~~~;~~~~i~:~~;; ~~~rl~~~c~~~;~:'ie~~~~~~t~wyou to ~1reo voiue 
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"Part of that unseen creating force is a group of 
six sub-committees established to implement corporate policies." 

The task is just beginning for the place
ment committee. James Sutter, of Xerox, 
has taken on the responsibility of teaching 
interviewing skills and resume writing, as 
well as teaching the skills necessary for 
keeping a job after getting one. 

BIPED president George Hefferon's 
public relations committee operates as an 
outreach promoting general public know
ledge of BIPED. Hefferon, who comes to 
BIPED from Perkin-Elmer Corporation, not 
only gears BIPED's publicity efforts to the 
general public, but also attempts to make 
other handicapped people aware of 
BIPED's existence. 

Accreditations and licensing is an ongo
ing process. Charles Packer, of the Aetna 
Corporation, works to keep BIPED licensed 
as a private occupational school in the 
state of Connecticut. 

Results 

From a rehabilitation standpoint, there 
are many differences between BIPED and 
other programs. Jim Shearin, director of the 
Stamford rehabilitation center and a mem
ber of BIPED's board of directors, said, 
"BIPED focuses on training at a high skill 

level, while many other programs are clin
ical and restorative by nature. The severely 
handicapped are sometimes the most dif
ficult to work with from the standpoint of 
vocational success and employment." 

From a business standpoint, David 
Kerns, president of Xerox and the U.S. 
Council of the International Year of the 
Disabled, explains the business practicality 
of BIPED. He says business expects the de
mand for computer programmers to double 
during the 1980's, " If we don't put disabled 
people to work, we just aren't going to get 
the work done." 

Kerns is not alone in his opinion. When 
reached by phone Walter Johnson said, 
"You can look at it very simply. The timing is 
absolutely perfect with Reagan 's current 
philosophy on private sector money. This 
was something that, going into the private 
sector, cou ldn't have been done at a better 
time. Secondly, it's probably the cheapest 
and most rewarding way you could come up 
with excellent programmers, who are in 
short supply. You take people off the tax 
roles and put them on the payroll." 

Joan Gilbert, of Texaco, said, "When you 
do something as a social service it's one 

Photo 3. One-on-one instruction. Notice regular desk furnishings alongside special 
adaptive equipment, such as pen holder attached to Mike 's hand, paperweight to hold 
paper still while writing and, above Joe's right hand, a tool to assist drawing the circles, 
squares, triangles and other shapes necessary to making a flowchart. 
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thing, but when you get an employee who is 
skilled, and at the same time do something 
for someone who is disadvantaged, that is 
satisfying." 

"I think one of t he key aspects of the 
BIPED program was best crystallized in a 
note of thanks we received from a relat ive of 
one of the students, " said George Hefferon. 
" It said, ' . .. has a healthy creat ive mind 
captured .in an imperfectly functioning 
body.' In the computer programm ing 
business, our focus is on that creative 
mind. The BIPED bottom line is to provide 
the handicapped person with a means of 
exploit ing t hat talent in a professional 
application." 

Joe LaMaine also is quick to point out 
that business can, should and does expect 
a return from BIPED. "The corporations get 
qual ified people, they don't have to pay 
agency fees, they get good programmers 
with the equivalent of two years profession
al experience. The turnover rate in program
ming may be quite high in some corpor
ations. The known turnover rate, around the 
country, for the ARPDP has been approx
imately seven to eight percent. 

"So in the long run, what is in it for the 
student? We have people who have been in
stitutionalized or have been injured for so 
long that placement was far off in the futu re 
and has been for a long t ime- for severe 
quadrapleg ics maybe forever. I've had 
students with no outlook toward employ
ment. Computer programming f inal ly offers 
them the abil ity, like anyone else, because 

Photo 4. Joe LaMaine holding the special 
paperweight and flowchart tracing tool. 
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" 'You can look at it simply: The timing 
is absolutely perfect with Reagan's current philosophy.' " 

you use your mind and tie your hands 
behind you. 

"It offers them a challenge to gain self-re· 
spect, dignity and pride to go back and com
pete in the business world. We may use 
BIPED as a fictitious corporation, but it 
functions like any other corporation. BIPED 
is for business, it is by business and it is of 
business." But the nice thing is what it is 
doing for the handicapped. 

Fred Wright, Student 

Fred Wright is a 32 year old quadrapleg ic 
from Yonkers, New York. His entry into the 
program, like most of BIPED's New York 
contingent, was racked by the kind of 
frustration that can only be brought about 
by red tape and bu reaucrats. Fifteen 
months passed between the time Fred first 
heard of BIPED until he learned of his ac
ceptance into the program. 

The hold-up was not with Fred, or any of 
the other New York students' qualifica
tions, but politics. Originally the program 
was being co-produced by the st ates of 
New York and Connecticut. The problems 
probably began when BIPED's offices be
came housed not only in Connecticut, but 
at a rehab center in Connecticut. Apparently 
there is some restriction against New York 
sanctioning this type of program if it is local· 
ed in another state- even if New York resi· 
dents will benefit from their participation. 

Hassles aside, Fred is happy in and with 
BIPED. He says it is, "One of the best pro
grams to come along." Fred graduated 

Photo 5. Fred Wright 
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from Western College of New York in 1979 
with a degree in accounting. "To th is day," 
says Fred, "it hasn't done me one bit of 
good." Maybe not, but all that c lassroom 
experience must have. One day LaMaine 
was late and Fred ran the class until he got 
there. From that day on Fred has been called 
"The President " by his fellow students. 

Fred took only one computer course 
while at Western New York. It was an intro
ductory level course, meant only to explain 
what computers are about. " I've learned 
more in the first nine days of BIPED than I 
did in the complete college course." 

Aside from the obvious career opportuni
ties that lie ahead, much of the excitement 
in the air at BIPED focuses on the partici· 
pants' present situation, not the future. At 
BIPED they are not only learning a career 
that will make them self-sufficient, but 
they are treated like business people. The 
atmosphere is one of learning and col
laboration. Fred: "Everyone has their own 
opinions and expresses their own opi
nions ... You do your work here, you can 
take it home when you want to. Everyone 
gets their input in. If someone has a ques
tion, there's no putting it off; together we 
take care of it right away." 

With BIPED's emphasis on self-sufficien
cy the students have to arrange for their 
own transportation to and from the Stam· 
ford offices-just like a regular job. 'For 
Fred and the other New York participants 
that means putting up with the morning and 
afternoon rush hour traffic on the high· 

BIPED Officers 

ways. Most commuters grumble about the 
twice daily t raffic hassle, but not Fred. It 
may be a lot harder for a quadraplegic to 
negotiate stop-and-go traffic, pay tolls and 
switch radio stat ions but you won't catch 
Fred complai ning. " I travel over 50 miles a 
day just to get back and forth. I receive no f i
nancial assistance from the state what
soever. My only means of support is SSI. I'm 
scratching di rt to get here. But that 's how 
much I believe in the program. I could give 
accolades forever about BIPED. I feel like a 
kid in a candy store. " 

George Fitzpatrick, Student 

George Fitzpat rick is a 36 year old 
quadraplegic from Stamford, Connecticut. 
Being from Stamford, George doesn't have 
to fight the traffic as does Fred. As a matter. 
of fact, George lives just over a mile away 
from the Easter Seals Rehabilitation Cen· 
ter. Being so close to the program's loca
tion is not George's only advantage. Being 
from Connecticut, George is able to enjoy 
his state's generous active part icipation in 
the BIPED program. 

George has been a quadrapleg ic since the 
spring of 1965. At the time he was a college 
freshman in North Carolina. He was out 
walking when a friend p~lled alongside and 
offered George a lift. George accepted and 
rode with his friend. Two blocks later the 
truck flipped over, breaking George's neck. 

Since that time George has held various 
menial j obs; working for a city department 
of recreation and as a salesman for firms 

George J. Hefferon of Perkin-Elmer Corporation 
President 
Joseph P. LaMaine 
Vice President and Olfector of Instruction 
Wallace P. Fletcher of Pitney Bowes 
Vice President 
Michael P. Mclaughlin of Peat, Marwick, Mitchell & Co. 
Treasurer 

Board of Directors 
Walter L. Johnson-American Can Company 
Chairman of the Board 
Robert A. Frankel-Reader's Digest 
Joan S. Gilbert-Texaco Incorporated 
Bernard J. Hayden- Yale University 
Charles 0. Packer- Aetna Li fe & Casualty 
Kenneth D. Reside-General Electric Credit Corporation 
James L. Shearin-Stamford Easter Seals Rehabi litation Center 
James F. Sutter-Xerox Corporation 
David E. Wainwright-Union Carbide 
Alan D'Ammassa- General Electric Company 
Everett P. Sherwood-Sherwood & Sherwood 

Table 2. BIPED officers and Board of Directors 
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"His entry into the program was wracked by the kind of frustration 
that can only be caused by red tape and bureaucrats. " 
such as Amway Distributors. Before BIPED 
he had some computer training at a private 
school. He learned Assembly, RPG and Co· 
bol languages but not much else. ''.The 
teachers were good, but the atmosphere 
was not centered around the handicapped . 
Class turnover was six months so the 
teachers didn't have the time to give 
extra help." 

George did fairly well , but to keep up he 
had to work from early in the morning to late 
at night. It took away from his family life 
and left him no time for relaxation. "I'd 
come home from school , eat and get right 
back to the books and work on problems un
til 11 :30 at night- time to go to bed. I'd get 
up in the morning to the same routine. It got 
monotonous to the point where everything 
was such a rush-rush-rush rat race I'd had 
enough and decided I didn't need that." 

The atmosphere at BIPED is different 
than that of the computer programmer's 
school turnstil e-like philosophy. "BIPED is 
a school oriented toward the handicapped." 
" It understands the problems of the handi· 
capped. It takes time to work with the handi· 
capped; to find out how can this person 
become more feasible to society, or how 
can he be more helpful to himself and what 
way can his learning process be tapped so 
he might learn more. 

" Each one of our problems are different. 
Our levels are about the same, but we have 
different needs. Some have a little bit more 
mobility. It ranges from a wide scope, but 
the thing about it that 's so impressive is, 

Photo 6. George Fitzpatrick. 
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wi th the community of these corporations 
involved, that they take the time to un· 
derstand that." 

Michael Molgano, Student 

Twenty-two year old Michael Molgano, 
also from Stamford, was not overly en· 
thused about BIPED when he first heard of 
it more than two years ago. Back then the 
program was slated to be held in New Hav· 
en. Michael was about to enter college and, 
frankly, was not thrilled about the prospect 
of a dai ly commute between Stamford and 
New Haven. 

Things changed for Michael when he had 
to abandon his college plans due to an ill· 
ness. Later when he heard BIPED (sti ll on 
the drawing board) was planning to locate 
in Stamford, Michael called his counselor 
and then Joe Lamaine. Then came the test· 
ing, the talking and the waiting, until finally 
two years later the program was started. 
" I'm happy, I'm excited that I was accepted. 
I know there's nothing out there that will 
give me the experience and the knowledge 
that I' ll get from this course." 

Michael, a quadraplegic as a result of a 
swimming pool diving accident, had no 
computer experience prior to BIPED. 
"There's so much to be offered in this 
course. In 11 months Joe is going to give us 
a lot. He has a lot of knowledge. Not only 
Joe, but all the corporat ions sponsoring 
this. Some of the professionals and execu· 
tives are coming in and giving us some of 
their knowledge." 

The class works together, all the time. 
"We're a family. We help each other out. We 
al l have different kinds of disabilities. What 
one can't do, another can, and maybe 
something he can't do-you know, back 
and forth." 

No consideration is given to those with 
previous computer experience. They all 
start together, at the same place-the be· 
ginning. 80 Microcomputing visited BIPED 
when it was just nine days old. "Right now 
we're learning the history of data process· 
ing," Michael said, "We're learning what 
data processing is, how it is related in the 
business world, how it is used. 

" He's teaching us the corporate struc· 
ture. We learned who the corporations in· 
volved are and how they got involved. It's 
nice to know they' re concerned; just to 
come in and give their t.ime. Executives' 
schedules are very, very t ight. Their calen· 
dars are set five and six months in advance. 
So when they're coming for an hour you 
know somebody's being hung up some· 
where. That means a lot. 

" In the beginning we needed to get situ· 

ated. We all needed specia l equipment. 
We've only been here nine days and we've 
covered a lot of things. We're right on 
schedule. We went over the curriculum this 
morning and we're ri ght on schedule. That 's 
good corporate training. Everything is right 
where it should be." 

Looking Ahead 

There is a feeling of purposefulness at 
BIPED. You can sense it by the glimmer you 
see in the eyes of the students when you 
talk to them, or maybe by the bustle you 
wouldn't normally associate with a room 
filled with physically handicapped people, 
or it could possibly be in the quickness of 
everyone's response to the question: What 
do you see in your future? 

George: "I look forward to finishing this 
course and getting into the business world. 
My goal is to be self-sufficient. I'm mar· 
ried and I want to help pay the bills. It 
can be done." 

Fred: " The corporations are doing their 
job; they're putting their support behind us. 
We have to carry it forward . It's a two-way 
street: they help finance the program, we do 
the work. We benefit, they benefit. I th ink 
even the communi ties around will benefit." 

Michael: " I'd like to be a programmer and 
maybe someday get into systems analysis. 
There are no pressures. We just want to get 
in here and do our thing. I don't think being 
the pioneer class will really hit us unti l after 
we've graduated and are out In the world. 
Then we'll say, 'Wow.'" • 

Photo 7. Michael Molgano. 
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GENERAL 

When your computer needs a change of pace. 

A Night on the Town 

Photo 1. Too cramped 
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By David Gunn 
photos by B. "Snapshot" Hanselman 

Your computer is more than just a hunk 
of electronia ... it is your friend ! But 

have you been treating it like one? Well? Uh
huh, I thought so. 

When was the last t ime you took it out to 
a movie, or even down to the local lunch 
counter for an egg salad sandwich and 
coffee- last month? Last year? Never? 

And what about simple conversation? 
Are programs the only tete-a-tete com
municat ions you have with your electro
brain? Hmm? 

I'd say that it is t ime to give your precious 
microcomputer a little someth ing in return 
for all the worldly data it has given you. 

Let's focus on two long-overdue basic 
courtes ies: 

• Taki ng your computer out. 
• Cleaning and minor maintenance of 

your computer. 

Courtesy #1 
Where do you take a computer? Deep sea 

fishing trips and roller skating can get pret
ty complicated. Let's start easy: dinner and 
a movie. 

Microcomputers enjoy Ch inese food. I 
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*** Basic Programming ? 
"MULTIDOS' BASIC is unequaled, in both features and size, among TRS-8~ Disk Basics" 

- Paul Wiener, 1982 

Included is B BASIC/CM D which has all of the "BOSS" single step and trace features . Now 
you can insert 'break points' to turn on/ off the trace and/ or single stepping in your BASIC program. 
Now you can save the screen as formatted and look at variable values. Afterward, return the screen 

as before and continue your BASIC program. 

*** Whatever ... 
MUL TIDOS Is Easy To Learn Easy To Use! 

DOS commands may be repeated, even multiple DOS commands. System utilities never 

require more than 2 keystrokes per query . .. 

Now That's Easy! To Make It Easier There Is A 'Help File'! 
, 

MULTIDOS 
Model I or Model Ill 

Only $7995 II 

MUL TIDOS Now Avai lable From: 

WARLOCK WAREHOUSE 
1691 Eason . Pontiac Ml 48054 

(313) 673·2224 or (313) 673 -8700 

-AND -

POWERS OFT 
11500 Slemmons Fwy Su11e 125 

Dallas TX 75229 
(2141 484-9428 

.-See List of Advert isers on page 338 

(Watch The Competition Squirm!) 

Cosmopolitan Electronics Corporation 
P 0. Box 234 • Plymouth , Michigan 48170 

(313) 397-3126 

- Dealer Inquiries Welcomed -

COD - Cash or Certified Check 
Personal Checks - Allow 

2 Weei<.s To Clear 

ADD $3.00 
For Shipping & Handling 

Michigan Residents Include 
4% Sales Tax. .,...58 
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"Nothing embarrasses a computer 
more than trying to scoop up 
food with a pair of chopsticks. " 
suppose it relates back to their abacus 
ancestry. The restaurant I took mine to is 
nicely decorated in a traditional Chinese 
checker pattern. 

Don't bother trying to impress your com
puter by attempting to pronounce the Chi
nese words on the menu. Start with some 
soup. Won Ton or Egg Drop will be okay, but 
some microcomputers are finickier than 
others. If you order egg rolls try to keep the 
filling away from the keyboard area. The 
same goes for Chinese tea. The caffeine 
plays all sorts of havoc with those ICs. 

When it comes time for the main course, 
request some good ol' American silverware. 
Nothing embarrasses a computer more 
than trying to scoop up food with a pair of 
chopsticks. 

Finally, there is dessert. No problem? 
Think again. How do you reasonably explain 
to a paragon of logic like your TRS-80 that a 
data printout curled up in a hunk of baked 
dough can tell its future? Just settle for a 
dish of litchi fruits. 

After dinner I took my computer to the 
movies. This particular theatre had no 
reduced children's rates, but if the one you 
take your computer to does, do not forget to 
bring your bill of sale-in case you have to 
prove your computer is under 12 years old. 

After the show we window shopped and 
discussed the sociological Implications of 
the film. Then we went home. 

Courtesy #2 
Have you ever noticed how much better 

you feel, how much more efficiently you 
work, after an invigorating cleansing? The 
same goes for your microcomputer. The 
screen is easier to read and the memory 
seems positively refreshed. So, don't hold 
out on your little whizbox just because you 
do not know which shampoo to use. You 
should not, in fact, use any shampoo. 

Photo 2. Plenty of room 
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How do you wash it? Sponge baths are 
okay, but are normally over too quickly. A 
bathtub bath does not provide nearly 
enough room for your microcomputer to 
splash around in and what's worse, the 
soap is forever disappearing. The dish
washer is too cramped. Like the bathtub, 
there never seems to be enough room, even 
if you stack all the glasses on the top rack 
(Photo 1). 

"Where do you 
take a computer? 

Deep sea fishing?" 

You need to go where there is sufficient 
space available. I recommend taking it to 
the car wash. There is plenty of room there 
and you can get a nice wax if you so desire 
(Photo 2). 

When washing, always use up and down 
motions over the front and back panels, and 
side to side strokes on the sides. The brush 
bristles should be soft and pliant, so as not 
to irritate the delicate electronic skin. 

Always rinse thoroughly. There is nothing 
as annoying as running a highfalutin' pro
gram In front of friends and having telltale 
suds bubble up out of the console during 
printout. 

There comes a time when simple wash
ing and waxing is not enough-when inter
nal maintenance is necessary. Yes, I am 
talking about soldering! 

Wait! Come back! Soldering is not some
thing to be feared. Heart surgeons perform 
this simple operation all the time. Of 
course, many have had umpteen years of 
cardiovascular training in expensive hos
pitals, but the point is, if they can do it, and 

if I can do it then you can do it, too. 
Before we get started, you got a_ny 

whiskey in the house? 
Just kidding .. . . 
Soldering: What is it? Why do I have 

to do it? 
Suppose you have two wires; Fred and 

Ethel. Normally, they are a couple of terri fic 
wires who get along beaut ifully together. 
Today, t hough, they have had a little spat 
and will not speak to each other. Well, that 
is when you take your solder, Lucy, and get 
them all together for a nice intimate dinnEJ" 
party. Then, when everyone Is relaxed and 
mel lowed out with some wine and 
cheese . . . Presto! You melt Lucy all over 
Fred and Ethel before they have a chance to 
object. And once again you have a perfectly 
harmonious metallic union. 

Let's just hope that Fred and Ethel don't 
get too tired of Lucy, because she means to 
hang around for quite a spell. 

Finally, a few words you should be 
familiar with to faci litate your soldering: 
welding, riveting and flux. 

Welding is soldering that has gotten out 
of hand (Photo 3). 

Riveting is holding someone's attention 
by means of metal pins or a good story. 

Flux is a common expression used when 
soldering has turned into welding (Phot~ 3). 

Actually, If you can avoid soldering, do 
so. You will be spared a heck of a lot 
of grief. 

Follow th is advice and see If your micro
computer doesn't respond to commands 
more quickly and compute more accurately. 
In a future issue, we'll discuss Selecting A 
Pet For Your Microcomputer. Stay tuned.• 

Writer David Gunn and photographer Han
selman run a computer dating service in 
Vermont. Says Gunn, "Computers are good 
dancers and, basically, are a cheap date." 

Photo 3. Welding or Flux 



Professional/Scientific 

WORD PROCESSING 
Since introducing QWERTY 3.0 in September, people 
have been calling to ask if we were making 
ludicrous claims. The answer is NO! QWERTY 3.0 
does all we daim it does and more! No other 
software of this type can match QWERTY 3,0, 

J . 2 2 
n ex. + ~ 1t 

> l l 

2 2 
i= 1 \ ijii p a 

It is the best. Period. We guarantee you will 
agree' If for some r eason you find that this 
program does not meet your needs, return the 
entire package within 14 days for a prompt and 
cheerful refund. 

<Actual QWERTY text above! 

SOME FEATURES OF QWERTY 3.0 
I. Automatically pnnts on proportional pnnt. with a !>llltable fonnaL Transioons between the 
three print styles are easy. including <lll expanded pnnt modes. 2. QWERTY 3.0 adds 75 nev
symbols. including uppe1 dnd lower case Greek letters. mathematical symbols ;uch a> 
integrals and summations. doTOws. brackets. and probability symbols. 3. Any character can 
be used as a subscript or superscript. even sim ultaneously. Carats. bars. and tildes can be 
placed over any character. with precise position control. 4. Underlining. with or without 
underlining of spaces. including long ratios and mathematical expressions. 5 . FOOT 
NOTES can be placed on any page so that U1ey remain on the desired page. even 1f text is 
in>erted later. 6. TABLE commands enable posiuoning of the print head anyv-here on a line 
Invaluable in printing neat mathematical layouts. tables. columna1 material. etc.. on propor· 
tJonal prinL 7. PRETTY commands alloo printing oi repeuuons of a chosen character. \1,,11en 
combined with TABLE. decorative borders can be produced v-nh ease. 8. FOL.JO fonnat 
produces output 1n twO or three columns per page. 1n either proport10nal or 16.7 cp1 mode. 
Ideal for newsletters. 9. Supplies a third output mode. 111 which on~ SCRIPSfT commdnds 
are obeyed. Allows prinung of special QWERTY commands for future reference. I 0. fl<'.GE 
END indicates where pages will end. and U1e page number. without prinung the text One can 
prepare an almost error-free document without ever using paper. 11 . Correction of 
SCRIPSfT's errors and inconveniences. extensive documentation. and much more~ 

QWERTY 3.0 requires a TRS-00 Model I or Model Ill. at least one disk drive. a Cop\ of 
SCRIPSfT. and one ol lhe printers specified bekM. When ordenng. please speciflJ v.hich 
model compute1. numbe1 o f dnves. and printer \OU use. r or cautious buvers. we off erthe 
manual lover 70 pc>geslfor s I 0. When you decide to bu\ Q\\ ERTY. "e;,_oll c redit the full 
n1anual price 

QWERTY 3 .0 
(for Lineprinter IV. Cc11tron1cs 73 7. or Centro111c5 739> complete package. 574 .95 

DAISY (for Radio Shack Da1>\ Wheel Ill complete package. S74.95 
QWERTY 3.0 Manual (SIX."Cify printer) . . 510 .00 

la' 
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Dateline: Sri Lanka 
by John P. Mello Jr. 
80 Microcomputing staff 

If you see a man driving a yellow Pinto sta
t ion wagon bristling with electro nic 

gadgets, while dictating into a microcas
sette recorder, there's no need for a double 
take. It's only David Busch, ever-vigilant 
watchdog of Kitchen Table Inc., speeding to 
another significant press event held by the 
fictitious Sri Lankan-based manufacturer of 
computer wares. 

Busch stands out among computer writ· 
ers because he is a humorist in a field where 
sobriety is king. However, the Ravenna, OH, 
native quickly rapped widespread notions 
that computers are inherently humorless: 
"What do they mean computers aren't in· 
herently funny? Haven't they ever used a 
TRS-80 Model I?" 

"Tandy has done many, many good 
th ings," he observed. "Yet , they introduced 
a computer that gave you two letters for 
every one pressed, left out lowercase in 
order to save 14 cents and sold a $300 ex
pansion interface with free disk controller 
c ircuitry, but no memory." 

The public relations specialist admitted 
Tandy inspired his c reation of KTI: " I was 
most familiar with Radio Shack. If I had 
been more familiar with Commodore, I 
might have thought Commodore." 

He added: " I thought, what if there was a 

company with the imagination of a Scott 
Adams, Nolan Bushnell or Bi ll Gates, but 
had Tandy's management structure? That 
was Kitchen Table. Now I can scarcely look 
at a new product without thinking how KTI 
would mishandle it. " 

Busch began his journal istic career in 
1960 at the age of 13 as a newsboy for the 
six-day-a-week Record-Courier. Witl1in five 
years, the whimsical buckeye had risen to 
reporter, writing mostly sports stories. 

Not only did his newsboy job serve as an 
. entree into journalism, but as an introduc
tion to his future wife. " It was on my 16th 
birthday," he remembered. "One of her 
girlfriends stopped by and introduced her 
while I was getting ready to deliver my 
newspapers. 

" She was 13, a little young at the time. I 
didn 't have a driver's license and she wasn't 
allowed to date, so we just walked around 
together." 

In 1964, her parents moved to California, 
but the pai r corresponded for three years 
until Busch saved enough money to fly to 
California and spend the summer with her. 
After she graduated from high school in 
1968, she moved back to Ohio and the pair 
tied the knot in 1969. 

Meanwhile, Busch began attending Kent 
State University, where his experience with 
the Kent and Ravenna county paper made 
li fe easier in his co llege major, journalism: 

David Busch 

Busch with two of his favorite things: computers and Charlie Chaplin. 
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"When we got assignments to write 
thi ngs, I 'd just take a c li pping from 
something I'd already published, hand it in 
and get an A. We'd learn layout, and I'd 
bring in a page I'd laid out at the newspaper 
and get an A. I didn't learn a lot of jour
nalism." 

The son of a police officer began toques
tion his newshound instincts-especially 
after the Kent State killings in May of 1970. 
" My class let out 15 minutes before the 
shootings took place," he recalled. " I came 
out and saw the National Guard and pro
testors down on a hill. I decided nothing in
teresting was going to happen so I left. It oc
curred to me later that I shouldn't go into 
news journalism because my nose for news 
was apparently not very highly developed." 

At the time of the shootings, Busch 
managed a camera store on the Kent State 
campus. "One of the kids that used to come 
into the camera store and ask me questions 
about photography won the Pulitzer Prize 
that year," he said. That student, John Filo, 
snapped the photo of a woman, her face 
screaming with grief , crouched beside a 
slain student. " Maybe his technical skills 
weren 't as good as mine-or maybe they 
were better, I don't know-but his news 
sense was a lot more highly developed." 

Busch became drawn toward a career in 
public relations: "There seemed to be more 
money in it. I had already decided I wasn 't 
the world's greatest reporter. I had already 
done it. I liked it , but public relations 
seemed like more fun. " 

After graduating from Kent State in 1970, 
he st arted working in a public relat ions firm 
in Rochester, New York. Eighty percent of 
his work was on Eastman Kodak's account 
with the firm. Meanwhile, he began co llect
ing jobs. By 1974, he had eight moon light 
jobs including photography instructor at 
the local Barbizon school of modeling; 
sports information director for St. John 
Fisher College; and freelance gag writer. 
" At the time, I was making more money 
from my part-time things than my main 
job," he noted. 

Despite his exhausting work schedule, 
Busch sti ll found himself in a money 
crunch. And he was t iring of icy city life. 
"They only have two seasons up there," he 
observed, " cold and colder. My house was 
burglarized five times, my car broken in to a 
couple of times." So when he had a chance 



" What do they mean 
computers aren't inherently tunny? 

Haven 't they ever used a TRS-80 Model I?" 
to work in the Ravenna office of Creative 
Communications Services, a public rela
tions firm with locations in several U.S. 
cities, he gobbled up the opportunity. " In 
Ravenna, we haven't had a murder in a cou
ple of years," he said . "And nobody locks 
their doors." 

writing about computers and he became in
terested in them. " But until they invented 
microcomputers," he said, " you didn't have 
one of your own to play with ." 

"When the first kits came out," he re 
called, " I started reading all the magazine 
articles, but I'm not a hardware person. I 
never thought I could build one." 

Before buying a Model I Level I, he 
learned Basi c programming from a 
magazine article and a book he'd bought 
from Radio Shack. Since then , he's ex
perimented with Pascal and Assembly, but 
feels he has a way to go with Basic: "I don't 
think I've exhausted nearly a tenth of what 
Basic can do. I'm still surprised at the 
things you can make Basic do." 

The public relations agency had Busch 

"When I got my Model I," he said, "I didn't 
know what to do with it. It just sounded like 
a good idea at the time. Then I got into it and 
I started coming up with ideas." 

Within 48 hours of buying his Model I, he 
wrote a travel expense report program ex· 
ceeding the 4K of memory that came with 
the machine. So he installed some 16K 
chips- incorrect ly-and had to return 
them to where he'd bought them. Then he 
tried to reinstall the 4K chips and bent two 
of the pins. Singlehandedly, he had reduced 
his Model I to a 1 K computer. 

When his 16K chips returned, he plugged 
them in, but still no results. "Finally," he 
said, "out of a sense of daring, I plugged in 
a set of jumpers meant for Level II and they 
worked. I still don't know why." 

Busch does a lot of traveling in his trade 
and he takes computers wherever he goes: 

John F ilo photo for Valley News Dispatch, Tarentum. PA. Reprinted with permission. 

" I always take the Pocket Computer. I take 
the Model I, usually with one or two disk 
drives. I used to take a Sinclair ZX-81 
because it fit in the pocket of my camera 
bag. Now I've got a VIC 20 because it's got Busch began to question his instincts tor news following the Kent State killings in 1970. 

• TRS · 80(1) Model I 
or Model Ill 
48K, 2 disks 
TRSDOS (1) or LDOS(2) 
formats available 

PRICE $149.50 

• TRS · 8Q<t) Model II 
64K, 2 disks 
TRSDOS<t) format 
expanded version 

PRICE $224.50 

GANTI-PACK: AUTOMATED PROJECT CHARTS 
This powerful, flexible program will save you time in project planning, 
scheduling, tracking and reporting. You need no prior Gantt experience; 
screen prompts guide you all the way. Scratchpad entry lets you keep 
track of unassigned tasks whi le structuring your project. Automatic 
project organization. Fast edit lets you correct errors, modify schedules, 
explore alternatives. Saves alternative plans from original database. 
Helps you visualize the project at all stages. 

Large capacity allows up to 100 tasks per phase and multiple phases per 
project , each phase with its own chart. Hard copy to parallel or serial 
printers. Scroll to any portion of any (,hart and print selected region. 
Charts show projected, elapsed and overrun times. Get professional 
resu lts quickly and easily with Libra Lab's Gantt-Pack. 

Libra Laboratories, Inc. 
495 Main Street 
Metuchen, N.J. 08840 

Gantt-Pack © Libra Laboratories, Inc. 1981 
(1) TRS-80 and TRSDOS Trademarks of Tandy Corp. 
(2) LDOS Trademark of Logical Systems, Inc. 

(201) 494-2224 .,. t31 

,,-See L1stol Advert isers on page 338 80 Microcomputing, April 1982 • 129 



" ... KT/ plans to maintain 
its reputation as an innovative leader 
with products like no-name software 
and checkers with sound." 
an RF modulator and you can plug it into 
the television in the motel." 

BO's observer of KTI travels in a Ford Pin
to built for comfort. It can receive up to 
seven electromagnetic bands including CB, 
radio, AM , FM and television. "I listen to 
television while I'm driving ," Busch ex
plained. "I have a little thing that flips over 
the screen so you can't see it. I th ink it's i l
legal to watch it while you 're driving ... also 
dangerous." 

The car also contains a fuzz buster, gad
gets for eating and drinking, and " the usual 
audio equipment"-power ampl ifiers, 
Jensen speakers and from 80 to 100 tapes 
of recorded music. "The electrical system 
wasn't built for all that," he added. "I usual
ly go through a battery every couple of 
years." 

Traveling as much as he does-eight 
days a month-can lead to some hairy ex
periences. "Generally," Busch observed, 

"everywhere I go, tragedy follows. I was at 
Kent State the day of the shootings. I was in 
New York the day of the big blizzard. I was in 
Detroit the day Jimmy Hoffa disappeared. I 
was at Washington National Airport the day 
before the plane crashed into the bridge." 

" Last year," he added, "driving up to 
Rochester, New York, I drove sideways for 
about 200 yards on the New York State 
Thruway on the ice. It's interesting to look 
out the side window to see where you're 
going. 

" I frightened all the other drivers. It was a 
three-lane highway and they all pulled over 
to the shoulder and watched me drive down 
the street sideways." 

When Busch goes on long trips, he dic
tates his Kitchen Table columns into his 
Norelco microcassette recorder. " I actually 
get more work done driving than I do some 
types of work sitting in my office," he noted. 

"My office is a spacious eight by ten 

NEW CLASSICS S0FTWARE 
239 FOX HILL ROAD·DENVILLE NEW JERSEY·07834· TELEPH ONE 201-625-8838 

PASCAL 80 by Phelps Gates 
"If anyone could devise a good PASCAL system for the TRS-80® it was 
Phelps Gates. I am happy to report he has done just that. " 
BYTE, Dec. 1981, pg. 304 

" After trying out ... (the competition) I found myself using PASCAL 80 ex
clusively." Creative Computing, Nov. 1981, pg. 96 

PASCAL 80 is the friendliest 
PASCAL available anywhere! 
Monitor, editor, and com
piler are in memory at the 
same time, avoiding time 
consuming and annoying 
disk access and disk 
switching. Yet, it uses 
standard PASCAL syn
tax and leaves 23K of 
work space in 48K 
(32K at run time). 

I 
r~· . • 

PASCAL 80 has 14 digit ac
curacy and requires a 48K 

TRS-80® with one disk 
drive. It comes in a binder 

with easy and complete 
user instructions for $99. 

Add $2 shipping and 
handling per order and 

specify Model I or 
Model III. 

4"..:.'.:'."' .. ~~>- .. ~A'# -· 

Credit card orders: (201) 625-8838 

,... NEW CLASSICS SOFTWARE 
239 Fox Hill Road 
Denville, NJ 07834 

(PASCAL 80 docs not implement variant records, pointer and window variables. 
or functions and procedures used as parameters.) .,, 255 
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feet," he added. " Most of it is taken up by 
counter space and bookcases, and the ac
tual floor space is closer to four by six feet. 
There are no windows to distract me, and 
the tight confines keep me from col lapsing 
with fatigue since there's no place to fall 
down. 

"One major problem is that when I want 
to move a computer or something, there is 
such a tangle of wires and extension cords 
t hat I usually just snip them with scissors to 
free the necessary peripherals, and start all 
over again. 

Another problem is I am seldom more 
than three feet away from two or three 
monitors-including one color receiver
so I find that I sometimes glow in the dark." 

The clutter in the si licon comic's office 
reflects his incurable bent for collecting 
things. He has all his photography maga
zines dating back to 1960 and every paper
back book he's ever bought. However, while 
he visited his wife-to-be in 1967, his 
mother-who had to quit her job of many 
years as a beautician because she became 
allergic to hair dye-dumped his comic 
books and Playboys. "I've always collected 
everything," he said. " I don't think I've 
thrown anything away in my life. It's all out 
in my garage." 

Busch co llects travel guides to Spain 
published before 1900 and "Seat Occupied" 
signs from airlines. "I like to do things 
nobody else does," he commented. 

He's played in a number of jazz, dance, 
rock and blues bands, including a punk 
rock garage band called "The Babylonian 
Disaster Squad." Currently he's negotiat ing 
to play bass with a local New Wave band, 
BAK Two Square One, " I loaned the band's 
lead guitarist my bass," he explained, "and 
he allowed it to be stolen. Now I'm saving 
up to buy a new one." 

He likes all kinds of music. His favorite 
composers are Beethoven, John Lennon 
and Hank Williams, Jr. He has every Beatles 
album including bootlegs not offic ially 
released by t he group. "I listen to Beatles 
music at least an hour or two a day," 
he added. 

He also likes films. " I've made humorous 
home movies," he noted, "with anyone sit
ting around with nothing to do." Charlie 
Chaplin holds Busch's interest and he has 
most of the si lent era comedian's films on 
Super 8 and videotape. His favorite movie is 
"City Lights." 

Other Busch favorites include The Moon 
Is a Harsh Mistress by Robert Heinlein, the 
video game Galaxians, video pinball, and a 
pair of ut i lity programs called IRV (a key-

Reader Service for lacing page .,..31-



SWITCH To5'~,,DOUBLE DENSITY 

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

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

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

2.3, NEWDOS 2.1, NEWDOS/80 
1.0, LDOS, NEWDOS / 80 2.0, 
and UL TRADOS 

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

• FDl 791 controller + your FDl 771 
• Fits Model I expansion interfaces 
• Fits LNW expansion interfaces 
• Track configurations to 80-tracks 
• 5 inch disk storage increased to: 

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

• 8 inch disk storage increased to: 

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

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

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

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

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

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

EASY TO INSTALL - The 
LNDoubler 5/8 is easy to install. 
There are no traces to cut, no wiring 
to do, just a screwdriver and a few 
minutes of your t ime is all that is 
required. The instructions are fully 
illustrated for all interfaces. In 
minutes you will be 'up-and-running', 
and enjoying your computer as never 
before. 

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

I mmediate delivery from stock - at 
your dealer NOW for only 

$219.95 

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

' 8'" drive operation requires special cable, 8" double·density requires 3.55MHz CPU speed-up modilication or LNW·SO 4MHz computer. TRS-80 is a trademark or Tandy Corporation. 



" .. . when I want to move a computer 
there is such a tangle of wires 
and extension cords that 
I usually just snip them with scissors . " 
stroke multiplier) and PACKER (which 
packs and unpacks program statements). 

The Busch household also has its com
plement of pets: goldfish, parakeets and his 
in-laws' cat, vacationing with the family 
while its owners reside in warmer climes 
during the winter. "It feels right at home," 
he observed. " It comes in and throws up 
any time it wants." 

Busch's cat came to a recent untimely 
end: " It was one that we found. We thought 
it was a kitten, but it turned out it was 
a year and a half old and its growth had 
been stunted because it had been starving 
for a year and a half. Then, while walking 
on some rafters in someone's garage, it 
slipped and fell between them and hung 
itself." 

Busch has two sons, ages 11 and 12, both 
interested in computers. His oldest boy, fol
lowing his father's footsteps, is saving his 
paper route money to buy an Atari 800. 

make connections 

" My wife can't understand why the com
puters cost so much money," Busch said. 
"So I try to explain to her they're free. Like 
when I bought the Pocket Computer. She 
said, 'You paid $200 for that thing?!!' Well, 
I've already written three articles about it 
and have gotten twice as much money for 
the articles as I paid for the computer." 

Sometimes Busch tries out his Kitchen 
Table Jokes on his children, but never on his 
wife. However, he said, " Mostly, I try them 
on my users' group." 

The KTI observer maintained he had no 
doubts about a humor column being 
accepted by computerists. "When I first 
started writing Kitchen Table," he com
mented, " I said, gee, this is good stuff. I 
thought people would l ike it. I tried out the 
jokes on my user's group and they thought 
they were hilarious." 

Kitchen Table is Busch's handle on the 
Micronet CB network. " Every time I get on 

like you never have before 

Contact CMP for 22 
different kinds of CABLE/II 
DISTRIBUTOR & DEALER 
INQUIRIES WELCOMED 

CALL TOLL FREE 
U.S.A. 

1-800-521-2764 

NOTE: 'Printor Paralol accammodates 
tlle followiog printm: 

Centtoni<:s Ana4!ex 
Olcidat.a NEC 
Epson T ws lnslrumenlS 

••Al Serial Interlace cables are unive1sal kits 
cQITlflfete with al paru ha'ling 1 wi1es 
staked to pins. Pins must be insened in10 
111'9' •nd sodcelS and then ,..., 1oief 
lincfuded) odded. 

REMEMBER: 
We are open 
8 :30 AM to 

there," he said, "people recognize it and 
comment." He also gets funny tongue-in
cheek letters asking quest ions about KTI 
wares: " One guy said he had a scratch on 
TLS-8E's CRT and he wanted to know If the 
company made a special tape to repair it." 

In fact, the demand for KTI products has 
been so great, Busch Is developing some of 
them: " I'm working on DROSSDOS and the 
Basic Misinterpreter. DROSSDOS looks like 
you're actually running a DOS but when you 
type BASIC, and go Into the Basic Mis
interpreter, It does funny things. When you 
type PRINT 1 + 2, it wi ll print one plus two in
stead of three. If you give it a command it 
doesn't recognize, it goes: Huh?" 

Meanwhi le, Busch said, In the coming 
year, KTI plans to maintain its reputation as 
an Innovative leader with products like no
name software-software with no frills like 
menus and documentation-and checkers 
with sound.• 

v 7 

SPECIAL 
PRICES 

with this 
initial offer 

MICHIGAN 
1-800-482-8393 

6:00 PM EST 
Monday - Friday 

No Credit 
Card Penalty 

28514 W. 7 MRe Rd. 
Redford, Ml 48240 
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to make 
it talk! 
Give your computer the 
magic of speech with an 
ECHO™ Speech Synthesizer! 

There are four new models 
to choose from: the ECHO 80 
(TRS-80 models I & 111), ECHO 100 
(S-100) , the ECHO GP (general
purpose, serial/parallel) and the 
ECHO SBC (single board computer). 
These join the popular ECHO][ (Apple). 

ECHO Speech Synthesizers use 
LPC synthesis pioneered by Texas Instruments, 
combined with a phoneme-based operating system 
to provide any vocabulary you desire while using 
a minimum of your computer's memory. 

The TEXTALKER Speech Generator, stan
dard with all ECHOs except the SBC, translates 
normal English text to speech automatically. 

Simple commands allow 
you to select from: 

• 63 different pitch levels 
• Words spoken monotonically 

or with intonation 
• Fast or slow speech output 
• Entire words pronounced or 

spelled letter by letter 
• Different volumes 
• Spoken punctuation if desired 

Speech applications are virtually unlimited, 
ranging from education to games to aiding the 

handicapped. The flexibility and low price of 
ECHO Speech Synthesizers make them the logi
cal choice when adding speech to your system. 

For mor~ information see your dealer or contact: 

JS, rl'91STREET ELECTRONICS CORPORATION 
/ 1 jl;. ti#. 3152 E. La Palma Avenue, Suite D 
~---"" Anaheim, CA 92806 Telephone: 714/632-9950 
v 386 



The Cornsoft Group PRESENTS: •t SPACE CASTLE 
FOR TRS-80 MODELS I & Ill 

Will you save the Andromeda Galaxy by destroying the 
Space Castle or will the evil warlord Yugdab continue to 
rule, uncontested? Locked in battle with Yugdab, your main 
defense is your ability to skillfully handle your ship and it's 
projectiles. If you are not careful, Yugdab's intelligent mines 
will hunt you down and blow you into space dust. Written in 
machine language, Cornsoft's New Arcade Game, Space 
Castle, has fast action and exciting sound. Yes, Joystick 
owner's, the Alpha Joystick really puts you in the cockpit!! 
16K Model I & Ill Tape: 15.95 + 1.50 Shipping 
32K Model I & Ill Disk: 19.95 + 1.50 Shipping 
Indiana Residents Add 4% Sales Tax •t SCARFMAN 
FOR THE TRS-80 COLOR COMPUTER 

It's eat or be eaten. That's right!!! Now color computer own
ers can enjoy the same thrills thatlotsof Model I & Ill owners 
are raving about, like Mrs. David Cullen, Germantown, 
Maryland, who writes: 

"My highest (score) to date Is 271,090. I have achieved 
this on our TRS-80 Model Ill, without Joysticks. I hon
estly don't play all day - my three children wouldn't 
allow It - but l think ti's great fun!! 

Congratulations on the Third Highest Score to date: 
(Highest: 289,565 by David Leventhal) 

Written in machine language, Scarfman has the Excite
ment. Graphics, Sound and Real Time Action that have 
become a trademark of the Cornsoft Group. Scarfman is 
also Alpha Joystick compatible. 
TRS-80 Color Computer Tape: 19.95+1.50 Shipping 
16K Model I & Ill Tape: 15.95 + 1.50 Shipping 
32K Model I & Ill Disk: 19.95 + 1.50 Shipping 
Indiana Residents Add 4% Sales Tax 

The Cotilsoft Group 
6008 N. KEYSTONE AVE. 
INDIANAPOLIS, IN 46220 

(317) 257-3227 
MASTER CARD & VISA ORDERS ACCEPTED 

CANADIAN OWNERS - Contact: 
RAINBOW SOFTWARE DISTRIBUTORS 

..-308 

70706 Farrel Road SE. Calgary, Alberta T2H OT2. (403)·253-6142 
TRS so-~ is a registered trade marl< of the Tandy Corp. 
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ATTENTION UNIVERSITIES AND 
MEDICAL RESEARCH FACILITIES 

DO YOU NEED DETAILED 
STATISTICAL ANALYSIS? 

Stat Pac is a new 3-part program writ ten and designed for · 
researc h, survey and quest ionnaire processing, data en try, 
stat istical analysis, management and market analysis . 
Stat Pac can be easi ly tailored to fi t your needs because 
you create the data f ile format . All phases of research 
analysis can be processed , inc luding: 

•frequency analysis •descrip t ive statistics 
• crosstabs & chi -square • t-test 
• correlation and linear regression •analysis of va riance 
•multiple linear regression •management reports 

StatPac eliminates the need for expensive programming 
or renting time on large mainframe computers because it 
is the SPSS for the TRS-80's . 

Total Package, i ncluding an extensive step-by-step user's 
manual is $285.00. Manua l may be purchased separatP.ly 
for $30.00 (may be applied to the purchase price of the 
disks). MasterCard and Visa accepted. 

Write or ca l l for a FREE 16 page brochure (612) 866-9022. 

.s,.,p;,tzr Walonick Associates, Inc. 
.' C: • • t:i 5624 Girard Ave. So. 
·· -, Minneapolis, MN 55419 

"Absolutely the best statistical analysis package I've seen 
for a microcomputer . ... " Eugene Allred, President of 
Consolidated Data Services, Minneapolis, MN. 

..-147 

CHECK OUR LOW PRICES ON 

TRS-80* 
COMPUTERS & ::f~=~:ies 

NEW--NEW TRS-80* "Model-16" 
16/32 Bit Computer. 128K RAM Std. 512K Max. 1 or 
2 Built-in 1.25 MB Disk Drives. Mult i-user capability. 
W/1 Drive $4399.00 W/2 Drives $5099.00. Call for 
low prices on other RS equip. 

CORVUS** 
HARD DISK DRIVES 

Ca ll for prices on S-"I0-20 MB Hard Disks. We have 
the new CORDOS operating systE'm vvhich 
enables you to add a Hard Disk to TRS-80 ·' Moel II 
with littlE' or no modifications 10 your software. 
NEWDOS·BO and OASIS operaling systc>ms also 
available. Full servic" for CORVUS·'• ,1nd 
TRS-80' s • . 

In business 27 years at the same location 

.Radia ~ Jno . ..- 140 

Cert. Cherk 
Cashif'rs Ck. 

Call Toll Free 800-43S·8310 
· i ,,l<h•m,uk I .\l 'l(h· ( m p 

Route 3, Radio Ranch Airport 
Polo, Illinois 61064 

In Ill. Call 815-946·2371 
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Computer Appllcatlons T·ZAL Ill 16K T NA $49.95 

Program Innovations Macro Assembler II 64K D v $74.95 

lnfoSoft I/SAL II 32K D R $225 

Editor/ 
Assemblers 

---
Mumford Micro Systems Instant Assembler 1,111 16K T NA $29.95 

MISOSYS EDAS 1,111 32K D K,L,V $79 

MICRO WORKS SDS80C Color Comp. 4K T NA $89.95 

RACET Computes, Ltd. Development Package II 64K D F $125 

Computer Appllcatlons M·ZAL 1,111 32K 20 l,K,V $149 

Spectral Associates Editor/Assembler Color Comp. 16K T NA $34.95 

C• inquirc D•disk B·NEWDOS2.I G·NEWDOS 
X • unavailablt T•lape E •NEW DOS PLUS H• NEWDOS40 
NA • not applicable s - scrttn F • TRSDOS 2.0 l • NEWDOS80 
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x N N Symbol table cross·ref facili ty 
Supports 1500 baud 
Can upgrade to disk system 

c y y Requires EDTASM 

$15 y y Linker and debugger alone $150 
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I $3 y N N N Relocatable code modules 
Uses compressed format 

x y N y N Assemble from multiple disk 
source flies 

$10 y N y y Assigns labels 
ROM PACK 

. Source listing available 

$12.50 y y y N Superzap and disassembler 
Included 

NA y y y N Symbol table cross-ref facility 
Nested source file 
Relocatable object code 

c y y y N 

J • N EWDOS80 2.0 M•VTOS Vc TRSDOS 

K• DOSPLL:S p . MicroDOS W : any non-CPIM DOS 

!.·LOOS R· CPIM 

So you have a blown disk, 
or a tape you would like 

to duplicate, or a machine 
language program ready for 
assembling. What next? 

Start by reading Jake 
Commander's tutorial arti
cle about utilities in this 
issue. He describes each 
general category of utili
ties useful to the personal 
computer owner, and in
cludes tips on what to look 
for when you purchase a 
program. 

After you decide which 
util ity yo u n eed, flip 
through the pages of the 
Buyer's Guide. The 20 
companies (and approx
imately 75 products) listed 
are included because they 
responded to 80 Micro's let
ters of inquiry. (If you don't 
see your favorite utility 
here, don't panic. The prod
uct is probably still on the 
market, but the manufac
turers did not meet our 
publication deadlines.) 

One notable omission 
from this Guide is Radio 
Shack-they chose not to be 
included. If you're consid
ering Radio Shack soft
ware, dust off your catalog 
and compare their offerings 
with what is listed here. 

Keep in mind that the 
purpose of this Guide is not 
to tell you which product to 
buy. Rather, it should nar
row your field of choices to 
three or four programs. 
Eliminate the software 
which is out of your budget 
or too simplistic or not writ
ten for your system. Then, 
contact the companies 
remaining for more specific 
info about their products. 

Obviously, there is no 
space to comprehensively 
list the features of each 
piece of software included. 
A $20 product may have 
virtually the same standard 
features as a $120 item. It is 
up to you to find out about 
the "extras." • 
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Instant Software The Disassembler 1,111 16K T NA $9.95 

Instant Software TLDIS 1,111 16K T NA $14.95 

MISOSYS DISI 1,111 16K T NA $15 

-

Instant Software DLDIS 1,111 16K D w $19.95 

MISOSYS DISll 1,111 16K D w $20 

Program Innovations Disassembler II 64K D v $73.95 

The Micro Works soc Color Comp. 16K T NA $49.95 

C•inquirt D •disk Bs NEWOOS2. I G•NEWDOS 
X •unavailable: T· tape E• NEWDOS Pl.US H· NEWDOS40 
NA• not applicable S•scre:en F • TRSDOS 2.0 l • NEWDOS80 
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Companies in Buyer's Guide 

Advanced Operating Systems 
450 St. John Road 
Michigan City, IN 46360 
800-348-8558 
219-879-4693 

ALGORIX/Allen Gelder Software 
Box 11721 
San Francisco, CA 94101 
415-387-3131 

The Alternate Source 
704 N. Pennsylvania 
Lansing, MI 48906 
517-482-TASO 
517-482-TASl 

Computer Applications Unlimited 
P.O. Box 2 14 
Rye, NY 10580 
9 14-937-6286 

x 

x 

x 

x 

x 

c 

x 

J • NEWOOS80 2.0 
K· OOSPLUS 
L• LOOS 

y 

y 

N 

y 

N 

N 

y 

N 

y 

y 

y 

y 

N 

y 

P,T 

P,T 

S,P,T 

P,D 

S,P,T 

D 

S,T 

M•VTOS 
P · MicroOOS 
R·CPIM 

Cottage Software 
614 N. Harding 
Wichita, KS 67208 
316-683-4811 

Datasoft Inc. 
19519 Business Center Drive 
Northridge, CA 91324 
2 13-701-5161 

Howe Software 
14 Lexington Road 
New City, NY 10956 
914-634-1821 

Inf oSoft Systems Inc. 
25 Sylvan Road South 
West port, CT 06880 
203-226-8937 

Other programs relocated 

DO Ille 

Variable output formats 

V• TRSOOS 
W • any non·CP/M DOS 

Instant Software 
Peterborough, NH 03458 
800-258-5473 
603-924-9471 

INTERPRO 
P.O. Box 4211 
Manchester, NH 03108 
603-669-04 77 

Galactic Software/ 
Logical Systems Inc. 
Mequon, WI 53092 
414-241-8030 

The Micro Works 
P.O. Box 1110 
DelMar, CA 92014 
714-942-2400 

MISOSYS 
5904 Edgehill Dr. 
Alexandria, VA 22303 
703-960-2998 

Mumford Micro Systems 
Box 400-E 
Summerland, CA 93067 
805-969-4557 

PowerSoft 
11500 Slemmons Exp., Suite 125 
Dallas, TX 75229 
214-484-2976 

Program Innovations 
Box 1368- 400 N. Walnut St. 
Lumberton, NC 28358 
9 19-739-3216 ext. 15 

PROSOFf 
Box 839 
North Hollywood, CA 91603 
2 13-764-3131 

RACET Computes, Ltd. 
1330 N. Glassell Suite M 
Orange, CA 92667 
7 14-997-4950 

Small Systems Software 
P.O. Box 366 
Newbury Park, CA 9 1320 
805-497-6657 

Spectral Associates 
145 Harvard Avenue 
Tacoma, WA 98466 
206-565-8483 
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"If you don 't see your 
favorite utility here, don't panic." 
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Instant Software IRV I 16K 20 v T $24.95 I D $29.95 

' 

Computer Appllcatlons XBE (XEDIT) 1,111 16K T,D l,K,L,V T I 

Model I $24.95 
Model Ill $29.95 

The Alternate Source KBE 1,111 32K D w $39.95 

ALGORIX Edit 1,111 16K D w $40 

I 
Data soft S.E.C.S Color Comp. 16K T NA $29.95 I; 

1· 

INTER PRO ABE I 32K D l,V $19.95 

Monitors 

MISOSYS DUTIL I 16K D L $20 

INTERPRO ULTRA·MON 1,111 16K T NA $24.95 

MISOSYS TUTIL 1,111 16K T NA $15 

Mumford Micro Systems STEPBO 1,111 16K T NA $16.95 

Computer Appllcatlons X·BUG 1,111 16K T,D w $19.95 

C•inquirc D• d isk B • NEW DOS 2.1 G • NEWDOS 
X - unavailable T· tape E• NEWDOS Pl.US H· NEWDOS40 
NA• not applicable s-screen F • TRSDOS 2.0 l•NEWDOS80 
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y y N y 

y y y y 

y NA NA y Editor for Basic, DOS, EDTASM, 
EDIT·80 

y y y N 

y N N N High resolution graphics 
Character generator 
Audible error warning 

y y y y 

~(/; ... 
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·~ 
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N y N y Read sectors or tracks 

y y N y Relocates memory 
Trace 

N y N y 

y y y y Trace 

N y y y Relocatable monitor 

Continued -
M•VTOS V•TRSOOS 
P · MicroOOS W •any non·CP/M DOS 
R·CP/M 

Assemblers Edi 
tor/ Assemblers 
Disassemblers Ed 
itors Monitors 
Disk Zappers Re 
numberers/Com 

Screen editors are utilities of
fering distinct advantages over 
the line-editing process known 
to TRS-80 users. They allow 
cursor movement across the 
video screen without destroy
ing any of the text the cursor 
passes over. 

pressors Tape 
Utilities File Utili 

Text editors are used to enter 
and manipulate text files from 
a keyboard. Basically, they 
are stripped-down word 
processors, and in fact, most 
word processors will do a bet
ter job than a text-editing utili
ty. 

ties General Utili 
ties Assemblers 
Editor/ Assemblers 

All monitors allow memory to 
be displayed or printed in var
ious formats, such as hexadec
imal, octal, decimal, ASCII or 
symbolic. Symbolic means 
symbols are displayed instead 
of values; these symbols are 
simply the mnemonics dis
cussed under the heading of 
disassemblers. Some monitors 
the ref ore contain a disassem
bler as an option. The memory 
under scrutiny can be altered 
from the monitor and can in
fluence the results of any 
resumed execution of the main 
course. 

Disassemblers Ed 
ito rs M o nito rs 
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The Alternate Source TASMON 1,111 SK 0 l,K,L,V $29.95 
16K with 

noOOS 

Howe MON·3 1,111 16K T NA $39.95 

ALGORIX STRETCH SUPERSTEP 1,111 32K 0 w $39.95 

Howe MON-4 1,111 16K 0 ModellW T $49.95 
Model Ill V,J,K 0 $53.95 

Dataaoft SIGMON Color Comp. 16K T NA $29.95 

The Micro Works CBUG Color Comp. 4K T NA 
$29.95 
ROMS39.95 
ROMLESS PAK 1 

$84.90 

ALGORIX COCO BUG Color Comp. 4K T NA $19.95 

PowerSoft Super Utlllty I 32K 0 G,V $49.95 

PowerSoft Super Utlllty Plus 1,111 48K 0 w 1,111 $74.95 
I/Ill $124.95 

PowerSoft Quick-Fix I 32K T B,V $34.95 

Spectral Aaaoclatea BU GOUT Color Comp. 4K T NA $19.95 

Advanced Operating Systems MACRO.MON 1,111 16K T,O w Model I T $54.95 
0$59.95 

Model Ill 0 S69.95 

Small Syatema Software RSM·2 I 16K T,O v TS26.95 
It 0$29.95 

Small Syatema Software RSMll II 64K 0 v $39.95 

C· inquire D • disk B • NEW DOS 2.1 G•NEWDOS 

X •unavailable T 0 1apc E• NEWDOS PLUS H •NEWDOS40 

NA• nol applicable s - screen F • TRSDOS 2.0 l • NEWDOS80 
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Trace 
Relocatable monitor 

Relocate object programs 

Trace 
View code In 8 formats 

RS.232·C port 

Mlnl·anembler 
Debugger 

RS-232 port 

~ 

Induces screen modes 
Shows chip and architecture 

before and after Instruction 

Format disks, configure system 
Disk or tape copy 

Format disks, configure system 
Disk or tape copy 

All features of Super Utlllty 
except Special Copy and 
Tape Copy 

Trace 
Relocate object programs 
Self·relocatable 

Modify In hex or ASCII 

VaTRSOOS 
W • any non-CPIM DOS 

Disk Zappers Re 
numberers/Coin 
pressors Tape 
Utilities File Utili 
ties General Utili 
ties Assemblers 
Editor/ Assemblers 
Disassemblers Ed 

Assemblers come with a wide 
variety of features and are 
priced accordingly. The begin
ner should stay with a simple 
assembler until the more so
phisticated options, such as 
conditional or macro assem
bly, are needed. A simple as
sembler is still worth its weight 
in gold compared to the time 
and effort involved in hand 
assembly. 

itors Monitors 
Disk Zappers Re 
numberers/Com 
pressors Tape 
Utilities File Utili 
ties General Utili 
ties Assemblers 

As their names suggests, 
disassemblers do a job exactly 
opposite of assemblers. Where 
an assembler takes mnemonic 
opcodes and assembles them 
into hexadecimal object code, 
a disassembler takes the ob
ject code and produces mne-. 
monic text. 

Editor/ Assemblers 
Disassemblers Ed 
itors Monitors 
Disk Zappers Re 
numberers/Com 
pressors Tape 
Utilities File Utili 
ties General Utili 
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"The purpose of this Guide is not 
to tell you which product to buy. 
Rather, it should narrow your 
field of choices to three or four programs. " 

Disk Zappers 

The Alternate Source 

Instant Software 

Galactic Software 

Renumberers/ 
Compressors 

Instant Software 

Instant Software 

PROSOFT 

Cottage Software 

PROSOFT 

RACET Computes, Ltd. 

C•inquire 
X •unavailable 
NA• not applicable 
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TRAKCESS 

Disk Editor 

REN UM/COMPRESS 

Compression Utlllty Pack 

QUICK COMPRESS 

PACKER 

FASTER 

REMODEUPROLOAD 

D ·disk 
T•tapc 
S- scrttn 

~~ 
~~ 

J>;;. ·#' 0 
<$'~ "''liq ~ 

1,111 

1,111 

1,111 

1,111 

48K 

16K 

18K 

18K 

18K 

18K 

18K 

18K 

B·NEW0052.I 
E· NEWOOS PLUS 
F • TRSOOS 2.0 

D 

D 

T 

T 

T,D 

T,D 

T,D 

T,D 

'l>~ 
~ 

G:>~ 

~"" ~<J 
0 

oG:> 
<J 

G,V 

G,L,M,P,V 

NA 

NA 

G,l,K,L,V 

G,L,M,V 

G,l,K,L,V 

G,l,J,K,L, V 

G•NEWDOS 
H•NEW00540 
l •NEWOOS80 

'l> ;::.v 
~ 

$24.95 

$39.95 

$40 

$14.95 

$19.95 

Tor D $19.95 

$29.95 

Tor DS29.95 

T$35 
0$40 
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I • NEWOOS80 2.0 M·VTOS 

K• DOSPLUS P• MicroOOS 

L• LDOS R· CP/M 

e"' '!<...:§-, ... 
~ 

o~ 

Transfer command to Debug 

Edit f iles on disk 

FASTER • QUICK $39.95 

Move llnes 

Allocates variables to cut 
running time 

FASTER • QUICK $39.95 

Move or delete llnes 

V• TRSOOS 
W • any non·CP/M DOS 

ties Assemblers 
&Ii.tor/ Assemblers 
Disassemblers Ed 
itors Monitors 
Disk Zappers Re 
numberers/Com 
pressors Tape 
Utilities File Utili 
ties General Utili 
ties Assemblers 
&Ii.tor/ Assemblers 

A disk can be blown in 
numerous ways, and the more 
ghastly ways will preempt any 
attempt at da ta recovery. 
Many situations exist, how
ever, where a file is intact on a 
disk but can't be accessed for 
some reason; this is where a 
disk zapper can be used to 
recover hours of work other
wise lost. 

Disassemblers Ed 
itors Monitors 
Disk Zappers Re 
num berers/Com 

The utility may have functions 
other than debugging; it may 
tidy up the final product, or 
list the program in a more 
readable fashion than usual. 

pressors Tape 
Utilities File Utili 
ties General Utili 
ties Ass em biers 
&Ii.tor/ Assemblers 
Disassemblers Ed 
itors Monitors 
Disk Zappers Re 
numberers Com 
pressors Tape 
Utilities File Utili 
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Tape Utilities 

ALGORIX 

Cottage Software 

Mumford Micro Systems 

Small System Design 

Instant Software 

File Utilities 

RACET Computes, Ltd. 

MISOSYS 

MISOSYS 

RACET Computes, Ltd. 

MISOSYS 

Galactic Software 

Instant Software 

C - inquirc 
X •unavailable 
NA• not applicablt 

~ b;;. ~ .. J>.:s ~o 

TSAVE 1,111 (500 baud 
only) 

System Tape Dupllcator 1,111 

CLONE 1,111 

Duplicator 

Cassette Scope 

Cross Reference II 

PDS (Partition Data Set) 1,111 

CMDFILE 

BLINK (Basic Llnkel) 

CONVCPIM 

110 Monitor 

DISK SCOPE 

D•disk 
T•tap< 
S• screen 

1,111 

1,111 

II 

1,111 

1,111 

B•NEWOOS2.I 
E•NEWOOS PLUS 
F • TRSOOS 2.0 
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"~ ~ 
<:J ... 

~"' ~~ 
»~ ~<:> 

~~ 0 

~ 

16K 

16K 

16K 

16K 

16K 

A..:~4' 

T 

T 

T 

T 

T 

G•NEWOOS 
H•NEWOOS40 
l·NEWOOS80 

o<:J 
<:> 

NA 

NA 

NA 

NA 

NA 

e 
... ,c; 
~ 

$9.95 

$15.95 

T $16.95 
D $21.95 

$8 

$14.95 

J • NEWOOS80 2.0 
K• OOSPLUS 
l• LOOS 



~ e~ 0~ ~o .._'ltq_ .§ 
'-0 ~'1> '-0 ~ 

"'" ~0 s._,c,'1> 
,0 

~'Ii >$ 0\ 

"-'0 boc; <::i~ o~ 

x N Write non-contiguous RAM 
to System tape 

$3.20 y Verify Routines 
1500 baud-Model Ill 

x y 1500 baud- Model Ill 
Screen display of copied material 

x y Verify Routines 

x N Dump tape to screen in 
binary format 

Display load addresses of 
system tapes 

• ,o<:-
~ ~ 

'-0 ~ ~o 
"'I> ~0 ~~ 

~'1> >$ ~Ci 
"-'0 ~oc; ()0 

1·. 
SS Listing by variable, string, numeric data, I· .. 

t:~--
alphanumeric data 

I•". x Generate library files 

~:> .. 
r·T 
r.~~ x Append, concatenate, offset, copy, create files 

-~· 

~r 
SS Intercept disk UO error 

Iv 
1:·. 
... • 

Model I S2.50 Program chaining 
Model Ill S3 Merge files 
Model II $4 

.. 
I'• x Transfer file from CP/M to LOOS medium 

x Prints number of file tracks and sectors, 
amount of memory 

View tracks or sectors 

continues 
M • VTOS Y· TRSDOS 
P • MicroDOS W • any non·CPl!'-1 DOS 
R·CPIM 

MONEY MAGIC! 

douqriflo 
V' 112 

Designed For The Decision Maker, Doughflo is an interact ing system of 
programs for cash flow analysis, budget planning, and bookkeeping. 
In The Home, Doughflo becomes a key tool i1 solving the puzzle of balancing ex· 
penses vs income. Doughflo shows you where the money goes. 
Fire Your Bookkeeper! You. the new bookkeeper. wil have easy access to 
all expense records. Rapldly find and display any number of entries by description, 
type. amount, date. or rM..mber. 
Simple To Use, Doughflo is quick and efficient, carefully guiding you from data 
entry to report generation. 
900 Entries In Memory at one trne with 48K machines. No time consuming 
disk access. 
Sort 900 Entries In Only 2 Seconds I Sort by check number. description, 
date, or month. 

User Friendly! Detailed instructions. Input screens and single keystroke com· 
mands alow quick and easy data entry and computer interaction. 
Amazingly Versatile! Indispensable 1n home or business for: 

• Budget Planning • Bookkeeping 
• Tex Preparation • Financial Anelyaie 

Reports! Compare expenses and income vs. budget, total expenses, percent 
of total expenses. etc. Up to 24 months can be compared at once. 
Gain Valuable Insight. Ooughflo is readly to save you time and money. 
Requires 32K arid one or more disk dnves, specify !'v1odel I or Ill. $98.95 postpaid 
to continental North America. For more information check reader service 
number . 

"A 
PERFECT 
CLO AD 
EVERY 
TIME"* 

I 
I 

~ 
I-,, 

rt 

..... .. ,... 

.. 

~~~ ·--
I. • ,= ·-·-· . ~ I 

.~ ~· ~ 1 
~ ~· - - --::--

tape diqitizer .. 
1"113 

•From• re¥iew In S.ptember-Oc:t.ober 1980 Elementary EKtronic--. Aeprlnce evaUabl•. 

At last there ia a cure for TRMO tape cloading blues! For over 
three years. Alphanetics has been selling the TRS-80 Tape Digit12er, a proven 
hardware so\Jtion for your software problems. No longer need you juggle the 
recorder's volume control endlessly, tryiig for a perfect cload of a pre-recorded 
program. Just pop the tape into the cassette recorder. process the signal 
through our digitizer. and you're ready to RUN a perfect load! 
Just check out the Tape Digitizer's features ... 

• MekH tape program loading virtually indapendent of volume 
control aatting. 

• Allows copying ayatem and normal tapes without uaing 
computer. 

• MakH a perfect dlgitel copy of any tape without using com
puter, removing hum, noise, end cure• minor dropout•. 

• C.Hatte awitch allow• manual control of caHette recorder, 
independent of computar control. 

• "GOOD DATA" Indicator Neily enablaa Htting proper 
volume . .. doubln a• a tape monitor. 

• A.C. po-red - no battariaa to replace. 
• Houaed In a aturdy, attractive metal ceae. 
• Completely compatible with Leval I & II, alao LOW spud (500 

baud) Model Ill. 
Feed your cassette to the Alphanetoc:s Tape Digrtizer and feed your computer the 
exact d1g1tal waveform the TRS-80 gave your tape. Get rid of your tape bugs 
today - $69.95 postpaid to continental North America. or ret\X'n within 10 
days for a full refund! 

~ll:CS:l Box 597 Forestville . ca. 95436 • 
~~.~nrU '} 24 hr. phone (7071 887-7237 ""=l"' 
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File Utilities .~ 

~ '>~ <S' 
b~ o' 

Continued J>.::i ~~ "'~4' ot::J fl> 
<l~ ~o ~ ~() 

Q <l 

RACET Computes, Ltd. DISCAT (Disk directory 1,111 32K D E,G,l,J,K,L, V $50 
program) 

RACET Computes, Ltd. Utility Package II 64K D F $150 

General U till ties 

PROSOFT XTEND40 I 16K D H,l,K,L $19.95 

Instant Software Dynamic Device Drivers I 16K T,D w T $19.95 
D $24.95 

RACET Computes, Ltd. LPSPOOL I 32K D G,l,J,K,L,V $75 

Cottage Software Print to LPrlnt 1,111 16K T NA $12.95 

RACET Computes, Ltd. COMPROC 1,111 32K D G,l,J,K,L,V T Model 1$20 
T Model Ill S30 
D Model I $25 
D Model Ill $35 

PROSOFT DISK RPM 1,111 32K D w $24.95 

Logical Systems Inc. Fiiter Package 1,111 32K D L $60 I 

PowerSoft Mak•60 1,111 16K D w Model I $14.95 
Model Ill $24.95 

Spectral Associates Magic Box Color Comp. 16K T NA $24.95 

PowerSoft Utility Disk #2 1,111 32K D L $69.95 

C·inquirc D· disk B• NEWOOS2. I G•NEWOOS J • NEWOOS80 2.0 
X •unavailable T· tape E· NEWOOS PLUS H•NEWOOS40 ' K· OOSPLUS 
NA • not applicable S• scrccn f • TRSDOS 2.0 l •NEWOOS80 L•LDOS 
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MICRO IMAGES 
·~f· 
~ ~ 

'!l.e ~ ~o 
~~~'I> ?:-q 

""qbcf'~ roe; 
Qe 

FREE SHIPPING WITHIN CONT. U.S.A. 

EPSON CALL OKI DATA FOR n11R LOW PRlf:FS 

RS232 Not. Req. l YN X Mod I/Il l $259.95 
includes auto dial/answer. cao1es and terminal sof tware 

$5 Reads and sorts directories VERBATIM Datal ife 5'/• Box DD! $30.00 
MD525·01 of 10 Add S2.50 . Plast. LIB case 

MODI or Ill 
SUPER UTILITY PLUS b~ Kim Watt ~~~;1~ •Q 2, ~Q Traa~ ~§9.~5 

$15 Ten utllltles for rebuilding crashed data files 

SUPERSCRIPT BY Acorn . Req . 32K, Scripsit & UC· Disk $44.95 
EDITOR ASSEMBLER PLUS BY Microsoti · 16K TaQe $27.95 
DOSPLUS Newest Version 

. 3.4S/3.4D/3.4 Ill ea .... .. ... . $134.95 
MAXI MANAGER OyAdvcnlure lnl"I Mod I/I II ~~ l~~I V~r512n 48K Di§k i84.95 
UNITERM byPc1e Robet1s ·Modlllll Works with most modems $7 4.95 
MICROSOFT · FORTRAN 80·$89.95 · A.L.O.S·S89.95 · BASIC COMPILER·S179.95 
i:nAC::: bv M1M••-s Sonhist icated Editor & Assembler . . . . ... S75.95 
LnnS Version 5.1 - Mod 1or 111 ... .. ............... $118.95 

LAZYWRITER ~~1~~JN A Best Buy in Word,roG~s§g 
-Mod i or 111 1 . 

x Convert 35-track disks Into 40-track disks 

Proofreader by Aspen Soft ware ....... Mod I · 49.95 Mod 111 · 49.95 
Proofedit by Aspen Software ... . .. . .. .. Mod 128.50 Mod Il l · 28.50 
Grammatik bv Asnen Software .. .. . . . . Mod I · 55.95 Mod Ill · 55.95 
MX 80 Ribbon Reloads· $3.50 ea/$38.00dz. Min. 5 ribbons 

We also carry Ille lull line ol ADVENTURE INT'L. ACORN. BIG FIVE. BROOERBUNO. 
AVALON HILL. MICROSOFT. DATASOFT. MISOSYS. AUTOMAfED SIMULATIONS and 
mos1 n1hcr linr: soltwarr. at d iscount prices 

SEND FOR YOUR FREE CATALOG 
x Oebounce, repeat keys, lowercase mod support, 

graphics, printer/screen auto switch 
No c1edr1 cards al lhese iow prices Aclcl S2.00 on all COD ornnrs Cc111hccl CktMOtCOD 
s~onpe111mmec1i a 1cly Please allow 2 weeks lnr persnnal r.hrcks For exlra lasl service 
(lhnn~ 1n ynw r;oo orctr.r. Prices sub1cc1 to chanqr. w11hou1 110 CtcP New Y<'r"- St.::tte 
tOS10en1s otease add appropriate salr:s l;\x 

We Ofter G1ea1 Values & P1om"t Deliver., Wh" N"' T1v us? 

146-03 25th Road, Flushing, New York 11354 
$7.50 Spool data to disk, despool to printer Mon-Fri 10 AM-9 PM (212) 445. 7124 .-157 Sat 10 AM-5 PM 

$2.60 Change Print to LPrlnt (except Print@ and Print #) 
HARDWARE 

SPEAK ?be HtllWI QUALt'ft VOICE STimlUUD. for ,_r 

··EAZV MODEL t or 111 c-pater. Tbe c-pl•te 297 -rd 
Yocebulary b coataiaed ta ION. IMdy to UM 

Model I $2 Bring a program to a main menu 
Model Ill $3 Command processor * 

JIAIDWAU aDd SOP1VAU for OllLY - $229.9S 

x Measure and adjust drive rotational speed 
A DOUBLE DDSI'ft adapter for tbe MODEL I that 

DD-BD allova you to vrite aad read tvica •• malcb data 
oa a dblr.. Plus• tato your DP&SSIOll DITDPAC1'! 

* 
aad la c-patible wltb all aslatillg SI.CLE or 
DOUBLE DlllStn -rtwl"• aDd bardwre. $129.95 

$5 Modify 1/0 to printer, video, keyboard 
Enhancements to LOOS 

I x Convert 35- or 4(). track disks Into SO.track disks 

TRANS 
.... an iJuacpenalYa aeaaa to TIAJISXIT-UC!ITZ 

data C>Yer tbe phoae lia•• VITllOUT bpaaaloa 
·-DATA Iaterface. lS232, or -rt-re. DIUCT COllJIECT 

* 
to phoae l taea aad your caaaette port. $59.95 

~ 
c Load Model I or Ill tapes Into Color Computer 

$10 Twelve programs to expand LOOS 

!AZT LOAJ)D la a aignal coaditioaer for your 
EAZV tlOD!L I TAP! S!ST!ll that comers tba •ob•• 

LOADER ae11a1t1Ylty probl ... aaeoc!at-4 witb tape 
loadillg oa tbe MODEL t, 

* 
Cd I'! US!D utllJIAL or tllTD.llAL 

$24.9.5 $12.50 

·- - - ·- ·- -- PROGRESSIVE ELECTRONICS 
lbln 643 I Cbaat-t St. 

M·VTOS V·TRSDOS 
P • MicroOOS W •any non·CP/M DOS 

9 - 6 i.ncaatu, Obio• 43130 
Hoa - Sat Pboae 614-687-1019 .-143 

R·CPIM 
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COMPLETE MODEL Ill's 
Model 321. 370 Kbyte floppy disk storage with 
2 single-sided 40-track drives. Storage approxi· 1~ . -~ ~ 
mately equivalent to 80 full pages of texr. 
System configuration is identical to Radio 
Shack 26·1066. less RS232. $1,895_00 

Model 322. 740 Kbyte floppy disk storage with 
2 double-sided 40-track drives. Drives can be 
accessed as either 2 single-volume 80·track 
drives. or as 4 individual 40·track drives. Drive I~ · -- < 
storage is equivalent to a 4·drive system using 
only 2 physical disk drives. $2,295.00 

Model 324. 1.4 Mbyte floppy disk storage with· 
2 double·sided 80·track drives. Drives can be 
configured and accessed as 2 single-volume 
160-track drives, or as 4 Individual 80-track 

1
.,. u ~ 

drives. $2,595.00 = 

Model 325. Over 6.0 Mbytes of storage is. 
attained using a double-headed 40-track drive 
and a 6.38 Mbyte Winchester. all housed in the 
Model Il l system. Drive storage is equivalent 10 
more than 27 single-sided 40-track floppy . __ 
drives. $4,995.00 11111 C 

Model 326. Over 10 Mbytes of storage is 
attained using a double-headed 80-track drive 
and a 9.57 Mbyte Winchester, all housed in the 
Model Ill system. Drive storage is approxi
mately equivalent to more than 50 single-sided J YES 
40 track floppy drives. $5,495.00 -~--.. 

/iittPUT£,X 

New I Computex Drive Controller PCB with Winchester Option 
We've done It! Computex has developed a new disk drive 
controller PCB with built-in Winchester Option-and the 
add-on kits-that make it possible for you to upgrade your 
Model Ill to 40 Mbytes one step at a time. 

HERE'S HOW. 
1) Start with the Computex PCB and manual. 2) Add 
components-your own. or ours-or select a Computex
assembled board. 3) Install into your Model Ill with our 
installation accessories kit. 4) Add one or more Tandon 
TM100 series disk drives. Your floppy disk system is now 
operational! At every step. Computex backs you up 

with I service & maintenance. 
M3DC1-1 B Computex Disk Drive Controller PCB With 
Winchester Option. PCB solder-masked and silk-screened • 
gold-plated edge card connectors • Built-in digital write 
precomp/data separation • steJ}-b~-step detailed assembly 
/installation manual written for the beginner In kit 
building, includes complete parts list if you choose to buy 
your own components. detailed best/trouble-shooting 
instructions .. . . .. ... . . . . .. . ... . . .... .. . . . . $49: 95 . 
M3DC1-1M Manual only. Refundable on purchase of any 
M3DC1 components kit or assembly . . . ... ... . $ 7, 95 

Computex Floppy Drive Controller Add-On Kits 
Begin enjoying the use of disk drives in your Model II I 
immediately. Computex floppy disk controller kit includes 
all required components and Instructions to complete the 
floppy disk portion of the PCB. (You can buy the controller 
assembled.) Add Winchester drives later. 

M3DC1-1 K-Model Ill Drive Controller Kit Includes PCB 
and manual. plus all components needed to assemble drive 
controller board. (Does not include TRSDOS and 
manual ............. .......... ................. .. ...... .. ·$·129. 95 

M3DC1-1 KA Assembled Kit, Model Ill floppy drive 
controller board. Includes TRSDOS manua!. $249. 90 

M3DC1-AK - Accessories Kit for floppy drive installation. 
Includes switching power supply and'tirackets.$1'29, 95 

NOTE: A. complete floppy disk drive system requires: 1) an 
assembled disk controller board (M3DC1-1 B, M3DC1-1 K, 
or M3DC1-1AKA); 2) a M3DC1-AK accessories kit; and, 3) 
your choice of Tandon TM100 series floppy disk drives. 
(The accessories kit is not required if you plan to go directly 
to a Winchester drive.) 
SAVE UP TO $100.00. With your purchase of a Computex 
drive controller (assembled or in kit form). We will give you 
a certificate for a 10% discount on any two Tandon TM1 00 
series bare disk drives. 

Computex Winchester Controller Add·On Kits 
You can add up to 40 Mbytes of Winchester storage via the M3WDC-1 DRIVE CONTROLLER. Western Digital 
Computex disk controller board. You will need a Computex WDl 000 Winchester Drive Controller . ...... $SfJS -00 . 
Host Adaptor Kit, an accessories kit, and a western digital · 
WD1000 Winchester Drive Controller (available from M3WIM-1 MANUAL Includes drawings, graphs, and 
Computex). and a Winchester Disk Drive to make the schematics (except Host Adaptor schematics which are 
system operational. proprietary and NOT available) • _complete technical 
M3WHA-1 WINCHESTER HOST ADAPTOR KIT. Includes information on installation. assembly, testing, trouble-
DOS + 4.0 Winchester Operating System • Winchester shooting. operation t~eory .• proba_bly the best manual on 
Host Adaptor for M3DC1 • All required data cables • Ta.ndon Winchester disk drives available today. • Purchase 
Installation. theory and assembly manual ... ·$499; 95. pnce lully refundable on purchase of M3WHA -1 $99.-96 

M3WAK-1 WINCHESTER ACCESSORIES KIT. Includes SAVE UP TO $260.00! With your purchase of our Host 
mounting brackets hardware for floppy and Winchester Adaptor Kit, you will receive a 20% discount on the 
drives • Winchester switching power supply • All required purchase of a 5 or 10 Mbyte Tandon Serles TM600 
power cables . . . . ... . . ... .. . . ... . .. ... . .. . $249, 95. Winchester drive from Computex. 

321 E• Dorado • Webster Texas 77598 • (713} 4aa.:8022 
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TANDON TM 600 WINCHESTER DRIVES 

• Highest storage capacity of any 5~" high-speed random access 
drive • Up to 46 M bytes on line storage • Up to four TM600's can be 
daisy-chained on single bus • S-version compatible - Shugurt SA1000 
and Seagate ST506. 

TM602S 3-ms access time - 612 tracks - 5 Mbytes/sec data transfer 
rate - 6.38 M byte RPM capacity (unformatted) ....... ·$1-, 195. 00 * * 

TM603S 3-ms access time - 918 tracks - M bytes/sec data transfer 
rate - 9.57 Mbyte RPM capacity (unformatted) ........ $1 ;295.00 • • 
**Save up to $2.6ot R8'aive 20% discount witll cerliflc:ate of purchase of 

.,. Computex Winchester Host Adaptor Kit M3WHA· 1. 

TANDON TM100 SERIES FLOPPY DRIVES 

• Fast 3-5-ms track-to-track access time • Single or double density 
operation • Total compatibility with Model I or Ill • Pre/post testing 
durinQ 48-hour burn-in • 90-day limited warranty. 

TM100-1 - Single-sided 40-track drive - 102 Kbytes single density 180 
Kbytes double density. . . . . . . . . .. . . . . . . . . . . . . . . . . . . $235. 00* 

TM 100-1 with power supply & case .. $299.95 · 

TM100-2 - Double-sided 40-track drive - 204 Kbytes single density - 360 
Kbytes double density. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $335.00* 

TM 100-2 with power supply & case .. $399.95 

TM100-3 - Sing le-sided 80-track drive - 204 Kbytes single density - 360 
Kbytes double density.... . . . . . . . . . . . . . . . . . . . . . . . . . $335.00* 

TM 100-3 with power supply & case .. $399.95 

TM100-4 - Double-sided 80-track drive - 408 Kbytes single density - 735 
Kbytes double density. . . . . . . . . . . . . . . . . . . . . . . . . $435. ()()* 

TM 100-4 with power supply & case .. $499.95 

* Snc tna? m $1aQ. tl•w 1ll% ~ d ~e l>f ~lidlasa d 
cmw Cai:tltllta mIDltl. 

Computex Expansion Systems with Disk Drives 
Built using the new Computex Model Ill drive controller 
board. The full range of drive expansion kits from 
Computex represent the best design, reliability and 
expandability of any system currently available. Features 
include: • Drive Controller with Winchester Host Adaptor 
expansion option • Switching Power Supply (Don't even 
think of using an linear supply in your Model 11 1 - Heat, 
Regulation and Reliability • Double density disk controller 
• Goldplated Edge Card Connectors• 32K Ram Expansion 
• All cables and necessary hardware• Installation Manual • 
Fully tested and burned in • 90 Day parts and labor 
warranty. 

NEW! 
MDX~3 Interface Expansion 
Boards for your Model Ill 

from Micro-Design 

Phone Modem • RS-232 Port • Floppy Disk 
Controller Dual Density Data Separator • Silk 
Screen • Solder Mask • User Manual 

COMPLETE KIT ........ ......... $259. 95 

• Printed Circuit Board . .. ....... . . . . . .. . . $74.95 
• Disk Control ler Kit . . .. .. .. . .. .. .. ... ... 89.95 
•Serial Interface Kit.-. .. ....... ... .. .. .. .. 79.95 
• Modem Kit .. ........... .. .. . .. ...... .. 29.95 

' " 

M3DKO Drive Kit with one Tandon single-sided 40·track 
drive ..... .. . .. .. . .. . . . .. . .. . ... . . .. ... $595. 00 

M3DK1 Drive Kit with two Tandon single-sided 40-track 
drives . .. ... .. . ........ . .. . . .... ... .. .. $799. 95 

M3DK2 Drive Kit with two Tandon double-sided 40-track 
drives .. .... .. ... .. .. . .. ..... . ... . .. . . . $1049.95 

MJDK4 Drive Kit with two Tandon double-sided 80-track 
drives .. ....... .. . . .. .. . . .. . . . .. . .. . . .. $1249.95 

,.... 

MDX-2 Interface Expansion 
Boards for your Model I 

from Micro-Design 

COMPLETE KIT ... ............... $269. 00 
• MDX-2 printed circuit board .. .. .. ....... $74.95 
• Onboard direct connect modem kit ... . ... . 39.95 
• 2K/4K Eprom kit . . .. . . .... . . ...... . .... 17.95 
• RS232 mA serial interface . . .. ............ 17.95 
• Real-time clock kit . ... . ..... . ... . . . .. . .. 17.95 
• Floppy disk controller kit. .... . ... . . . . .. .. 31.95 
• 32K RAM expansion kit (less RAM) .. ... . . 11.95 
• Cassette port.. .. .. . .. .. . .. .. . .. .. . . .. .. 3.95 
• Analog power supply . ... .... ... . .•.. ... . 29.95 
•Hardware and socket kit . . . .. .. . . .... .. . . 19.95 
• Centronic line printer port . . .... .. . .. .. .. 8.95 

., 

COM PUT EX Comprehensive Test Prllgram $21. 95 VISA, MASTERCARD, AMERICAN 
EXPRESS ACCEPTED • Net - 30 
terms for D&B rated companies. All 
products will carry an additional 10 
percent handling fee. Prices subject to 
change without notice. Prices do not 
include shipping. 

• disk drive speed test • disk drive alignment program (requires 
alignment disk • Dysan Alignment Disk $39.95) • expansion Interface 
RAM test • keyboard RAM test • video RAM test • keyboard bounce 
test • ROM checksum program• full screen RAM display program. 

T£X 
a subsidiary of World Wide Data Systems, Inc. 

fl 13) 488-8022 

321 El Dorado 
Webster Texas 77598 
.-27 



TUTORIAL 

Develop your utility ability. 

Make Butterflies-Not Bugs 

Utilities: what are they, and how can 
they help you, the struggling program

mer? In this article I'll look at various types 
of utilities and discuss their use at the hard
ware and software levels. 

According to my dictionary, utilities are 
"useful things" - a classical dictionary 
definition if ever I saw one. Although I'd pre
fer to avoid It, I'm going to have to resort to 
the overworked term "software tool." That's 
exactly what utilities are; as tools, they 
create or alter other programs, but there are 
other uses for them, as we shall see. 

Utilities are broadly divided into two cate
gories-those that help debug software, 
and those that help debug hardware. Pro
grammers use software utllities In the de
velopment stages of a piece of software, 
when that software is most likely to be go
ing wrong in unpredictable and exasperat
ing ways. Here we're referring to such 
things as Basic single-step utilities, which 
allow Basic program execution one instruc
tion at a time. Another example is a vari
able-dump utility which automatically 
prints the values of certain variables at pre
determined points during the main program 
flow. These are the tools that allow a pro
grammer a high degree of control over the 
program under development. 

The utility Itself is a program which helps 
create another program, and the utility it
self may have been written with the help of 
other utilities. This is analogous to mechan
ical tools used to create other tools. The 
programmer doesn't have to be a Basic pro
grammer to need a utility; he may be writing 
at a lower level, such as machine code, 
where similar types of utilities would give 
important control over the creation and de
bugging of the final product. The utility may 
have functions other than debugging; it 
may tidy up the final product (as a Basic 

152 • 80 Microcomputing, April 1982 

renumberer would do), or list the program in 
a more readable fashion than usual. The 
uses of utilities are many and varied. 

Utility programs at the hardware level are 
more likely to be used in an engineering 
than a programming situation. For in
stance, though you may not consider your
self an engineer, you perform an engineer
ing function when you use something like a 
memory test program. This program 
wouldn't help write another program, but 
would diagnose a possible fault in a 
memory chip or associated hardware. 
These programs are sometimes called diag
nostics because they diagnose and analyze 
symptoms of hardware problems in the 
same way a doctor would diagnose a hu
man patient. In common with the experi
ence you would demand from a doctor, the 
writer of a good diagnostic program must 
have considerable expertise at the hard
ware level and familiarity with the specific 
piece of hardware involved. Many utilities 
fall Into this category, but as a programmer, 
you won't encounter them as often as the 
software utilities. 

One of the high costs involved in the price 
of mainframe hardware is the necessary 
development or diagnostic software that 
comes with a particular machine. This soft
ware takes man-months or years to perfect 
but ensures that maintenance engineers 
can keep the equipment functioning at peak 
efficiency, systems programmers can easi
ly maintain the operating system environ
ment and finally, applications programmers 
can quickly write and debug the programs 
which are the raison d'etre for the com
puter's existence. In the world of TRS-80 
microcomputers we're not as well provided 
for-we may have to perform any or ail 
these functions ourselves, and we'll need to 
shop for the correct utilities to help us. With 

that task in mind, here is a breakdown, in
cluding ten of the various types of utilities 
and what you can expect them to do. 

Assemblers 

Assemblers are definitely made for ma
chine code programmers. Though you may 
think of an assembler as a language pro
gram, It's really a utility allowing you to en
ter a machine code program without having 
to refer to specific numbers representing re
quired opcodes. Simply reference each op
code by a shortened name (mnemonic), and 
the assembler will assemble that mnemon
ic Into memory as the appropriate number 
or numbers. The mnemonics lines fed into 
the assembler are called the source pro
gram, and the resulting pure machine code 
is the object program. Source code can be 
typed directly into the assembler from the 
keyboard or fed in from a tape or disk file. 
The object code can be directly generated 
in memory or output to a file on disk or tape 
to be loaded and executed later. 

As an example of an assembler's oper
ation, let's say you decide to start a ma
chine code program by loading the stack 
pointer register with the number 7000 hex. 
The Z80 machine code for this procedure 
consists of the hexadecimal operation code 
(opcode) 31. The opcode is followed by the 
address-in th is case 7000 hex. To make 
matters more complicated, some micropro
cessors (like the Z80) prefer their addresses 
back to front. The final machine code would 
appear as: 31 00 70. Imagine doing this pro
cess for more than 1000 bytes; you're likely 
to make a lot of mistakes and cause your
self a severe headache. Using an assem
bler, just specify a mnemonic followed by 
an address such as LO SP,7000H, which 
means "load the stack pointer with 7000 
hex." Much simpler than hand assembling 



the same code. 
Assemblers can also keep track of any 

relative jumps in the machine code. For ex
ample, a hand-assembled program may 
contain a jump forward of ten bytes. If any 
code is inserted between the jump Instruc
tion and the opcode jumped to, the jump 
has to be adjusted to skip over the inserted 
bytes. The assembler deals with this by us
ing labels; tell the assembler you want to 
jump to a label and ascertain the opcode 
you want to jump to has been labeled. The 
assembler than inserts the correct number 
of bytes to jump into your code. 

Some assemblers, called conditional as
semblers, let you skip over parts of your 
source code under certain conditions. This 
feature lets you write portions of code 
which are assembled only If you specify 
that code in your final object program. This 
is normally achieved by setting a label to a 
value somewhere In the source code, then 
telling the assembler to test that label and 
produce code or Ignore lines from the 
source code. This facility allows you to pro
duce two or more versions of the same ma· 
chine code program with features left in or 
out according to the way it was assembled, 
saving you the effort of creating two ver
sions of source code which differ by only a 
few lines of code. 

Finally, macro-assemolers are enhanced 
versions of the type of assembler we've 
been discussing. Macro-assemblers let you 
use macro instructions, which are whole 
sets of machine code Instructions defined 
within the body of the source program. You 
define a set of instructions as having acer
tain name; every time you want to use that 
sequence of Instructions, refer to it by that 
name. This differs from a subroutine in that 
the whole routine Is spelled out In full within 
the source code every time you call It by its 
macro name. Coupled with conditional as· 
sembly, macro code allows powerful manip· 
ulation of your source code according to 
preset options. 

Assemblers come with a wide variety of 
features and are priced accordingly. The be
ginner should stay with a simple assembler 
until the more sophisticated options, such 
as conditional or macro assembly, are 
needed. A simple assembler is still worth its 
weight in gold compared to the time and ef
fort involved in hand assembly. 

Basic Utilities 

For our purpose, this heading includes 
any utility written to help the Basic pro
grammer, and Includes all kinds of pro
gramming aids. Basic Is such a popular Ian-

"A simple assembler is still 
worth its weight in gold 

compared to the time a(ld 
effort involved in hand assembly." 

guage it's no wonder so many utilities are 
available to help create and debug a Basic 
program. 

At the simple end are ut ilities such as 
single-steppers (previously mentioned). 
Single·steppers allow execution of a Basic 
program one statement at a time, in order to 
stop a program from running past the point 
a bug occurs. The program can be stopped 
with the Break key the moment the bug oc
curs when a single step causes incorrect 
operation of the program. It is then easy to 
list, analyze and correct the bad line; the al
ternative is to gradually narrow down the 
portion of code containing the bug until it is 
found. 

Line renumberers are the utility most 
common to Basic programmers. Renumber
ers renumber a Basic program (or a portion 
.of It) more logically. Often a line needs to be 
inserted between two lines with consecu
tive line numbers while a program is being 
developed. This small eventuality Is the sin
gle largest reason to renumber a Basic pro
gram. Once a program is renumbered using 
sensible Increments other lines can easily 
be Inserted. Programs can also be renum
bered to tidy up the final listing or to logical· 
ly separate routines from each other. 

To Improve the appearance of the fin· 
ished program, a class of utility exists 
which allows changes In the format of a 
Basic program. A program which contains 
so many multi-statement lines it becomes 
difficult to follow needs its lines unpacked 
into single statement lines and a new ver· 
sion of the program created with new line 
numbers. It's possible to bypass such dras
ti c action using a "pretty printer utility," 
which list s the program In a format struc
tured to make the code flow easy to follow. 

The problem may also exist In reverse: 
The Basic code may be too well laid out, us
ing generous spaces and REM statements, 
too quickly using up memory. Before long 
no more room will exist for further code. A 
compression utility removes spaces, com
pacts program statements into multi-state
ment lines, removes REM statements, and 
even spots and removes unused portions of 
code within the program text. 

Finally there are enhancements to the 
Basic language itself. These utilities add 
new features to the dialect of Basic in use 
by defining new commands or keywords. 
The commands may provide graphic func
tions, such as line drawing or shape dis· 
plays, which may be called by name from 
the Basic program. A sorting routine might 
be called to sort a variable array Into as
cending or descending order. New mathe· 

matical functions could be defined, such as 
matrix manipulation or new transcendental 
functions. The list goes on; there are as 
many different variations as there are de· 
mands for those variations. Available utili
ties range from simply utilitarian to outright 
luxury. 

Diagnostics 

Diagnostic utilities exist specifically to 
check the performance of a piece of hard· 
ware by subjecting it to a sequence of tests. 
The hardware involved may be anything 
from random access memory (RAM) to a 
disk controller chip to a hard disk unit. 
These and other devices Interface to the mi
croprocessor in some way, and when func
tioning correctly, will display predictable 
results. A diagnostic utility works by antici
pating these results and comparing them to 
acceptable parameters. If a piece of hard
ware can't perform because of a malfunc
tion, It 's the diagnostic's job to recognize 
that malfunction and report the error. A 
good diagnostic will pinpoint the problem 
as accurately as possible, suggest possible 
causes, and even recommend alternate 
courses of action to fix it. 

As an example, a memory test diagnostic 
may not only find the faulty ch ip, but de· 
scribe the condition under which the error 
occurs and the chip's part number for re
placement. Memory diagnostics, however, 
should be used with caution: Certain types 
of memory fault can be missed during even 
a thorough workout, and then crash the first 
program that runs in it. I've witnessed a 
memory chip pass every combination of 
bits thrown at it but refuse to accept data 
written to It from a machine code Push 
instruction. 

Disk diagnostics can be particularly use
ful because they subject the hardware to 
physical extremes not encountered in dally 
use. For instance, the disk can be asked to 
step from track to track at a faster rate than 
normal. If this test Is passed It's reasonable 
to expect the disk to behave well at Its nor
mal speed. With these techniques, It's even 
possible to forsee a failure before It actual
ly occurs. 

Disassemblers 

As their name suggests, disassemblers 
do a job exactly opposite of assemblers. 
Where an assembler takes mnemonic op
codes and assembles them into hexadeci
mal object code, a disassembler takes the 
object code and produces mnemonic text. 
The output text can even contain labels au
tomatically generated by the disassembler, 
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Sick of the same TRS-80 software? 

Here's a CHEAP CURE! 

The prescription for the Model I and Ill: 
CLOAD Magazine! 

A CASSETIE TAPE with 6 to 8 programs a month! 

Some past sensational medications 

Game - Caterpillar. Suns, CIA Adventure, Revers1 
Practical - Securities, Energy, Tape Directory, Checkbook 
Utility - Variable Dump, Display, Edit, Code It 
Tutorial - Planets, Spell Egg, Atomic Table, Geometry 

At about 75 cents a program. a subscription to CLOAD 
Magazine is Just what the doctor ordered. 

The Bottom Linc: 
1 year ( 12 issues) 
6 months (6 issues) 
Single copies 

Back issues 
Good Games # 1 
Adventures #1 

$42.CXl 
$23 CXl 

$ 4 50 
$12 CXl 
$1300 

•remperature and prices rising July 1, 1982 

California residents add 696 to single copies 
North America - First Class Postage Included 
Overseas - add $10 to sub scriptions. and 
$1 to single copies. Sent AO rate 

The Fine Print 
All issues from Oct '78 on available 
- ask for hst (24 Level I issues also). 
Programs are 'for 16K Level II, 16K 
Model Ill, and occasionally for disks. 
TRS-80 1sa trademark of Tandy Corp. 

MasterCard/Visa welcome! 

-L-·u !_: UH I Magazine Inc. 
PO. Box 1448. Santa Barbara. 
CA 93 102 raosJ 962-627 1 

,.,. 102 

For the Extended BASIC COLOR COMPUTER 

POCKETBOOK SURGERY NOT REQUIRED 

The Bottom Linc: 
I year ( 12 issues) .... _ .... $45.CXl 
6 months (6 issues) $25.CXl 
Single copies ............ $ 5.CXl 

Calif. residents add 696 to single 
copies. 
North America - First Class Postage 
Included. 
Overseas - add $10 to subscriptions, 
and $1 to single copies. Sent AO rate . 

MasterCard/Visa welcome• 
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Is your CoCo table.ridden, drinking 
up electrical 1u1ce but not getting any 
software solids? A prescription of 
CHROMASETTE Magazine Wiii stop 
the hardening of the ribbon cables 

The doctor explained that 
CHROMASETTE Magazine IS a cas· 
sette tape with 6 to 8 quality programs 
on 1t A healthy mixture of games. tuto· 
rials, ut1ht1es. and practical programs to 
nurture your computer every month. 
Not 1nger exercises necessary. Just load 
and run. 

Keep CoCo's health costs low A 
subscription to CHROMASETTE 
Maga11ne is good, cheap medication 
(under 75 cents a program) 

The Fine Print: 
A ll issues lrom July 81 on available -
ask for hst. Programs are for the 
Extended BASIC model only. 

MasterCard/Visa welcome' 

-M•9•1lnc 
P.O. Box 1087 Santa Barbara, 
CA 93102 (805) 963-1066 ,.,. 103 

" ... a disk zap program 
can take a blown disk 
and make it usable. " 
enabling reassembly at a later date. 

A disassembler makes a machine code 
easier to follow and understand. The mne
monics produced by a disassembler are 
easier for a human to read and analyze than 
the raw opcode bytes used by the micropro
cessor. It's possible to disassemble a ma
chine code routine and alter it according to 
your specific needs, a useful capability 
when changing printer driver routines to en
able them to drive off-brand printers, for in
stance. A less frivolous example Is chang
ing tape Input/output (110) routines to disk, 
facilitating customized software upgrades 
to disk operation. 

Disk Zappers 

These are a must for disk users. De
pending on the sophistication of the partic
ular utility, a disk zap program can take a 
blown disk and make it usable. A disk can 
be blown in numerous ways, and the more 
ghastly ways will preempt any attempt at 
data recovery. Many situations exist, how
ever, where a file is intact on a disk but can't 
be accessed for some reason; this Is where 
a disk zapper can be used to recover hours 
of work otherwise lost. 

The subject of disk data recovery can 
take a whole book-ask Harv Pennington, 
author of the best-known work on the sub
ject, TRS-80 Disk and Other Mysteries. That 
book gives a fair Insight Into the problems 
that may be encountered with disk files. For 
our purposes, we'll st ick to the more typ
ical problems and how a disk zap utility 
can help. 

Imagine this: You save a large program 
to disk, smoking while you work. You 
shouldn't be! Smoke particles enter the 
disk unit and are attracted by static to the 
disk surface. On the spot your file Is to be 
saved, the particles land under the write 
head of the disk and cause what's known as 
a soft error. The next revolution of the disk 
removes the particles and subsequent 
writes wi ll be correct, but one sector wasn't 
written correctly. Unless you're running 
with automatic write-verification, you won't 
know your first sector is in trouble until you 
try to read in the program. When you do try 
to load it, you'll get a read error. A disk zap 
utility can find the bad sector and allow a re
write with some dummy Information so the 
program will load, although it will contain 
garbage from the dummy sector. Rather 
than retype the enti re program, on ly a small 
sect ion has to be reentered. 

Another example: you save a large pro
gram to disk (yes, I know, we just did that , 
but that's the point, it's much more likely to 



NE\l\/TRIEVE* 
Rapid Retrieval of Random Records 

is a complete in-memory, recursive, sequential search of an 
array of 500, 40 character Search String Indexes, replacing the sequential search in 
BASIC with a machine language program. uniquely locates KEY 
words to further access a data base. 

1 installed into the BASIC demonstration program, allows the 
programmer great flexibility in determining the final application. Switches allow for 
'EXCLUDING', Divide index, Single Search, in-memory changes, re-write of load 
module, and selectively browse through the index. 

is a concept of program design, and many ideas grow from its 
use. Applications for education, inventory control, research, cataloging, multi
indexing, forms control with alpha-form numbers, data base management, personnel 
listings, characteristics identification, are just some of the uses that will make 

the basis of program development. 

Once an Index has been established, either interactively or from an external data 
file, a LOAD MODULE may be created to facilitate start-up in less than 10 seconds. 
Numerous indexes can be written and successively loaded and searched using the 
same or an alternate BASIC program. For example, one index can reference a data 
base of customer names, another index can reference inventory. 

is user oriented. In commercial applications, speed of access 
makes it ideal when the working environment requires fast interaction between user 
and computer. Although speed is dependent upon variables such as frequency of oc
currence and size of array, a 25,000 character array should be sequ~ntially read in 
about 1 second. It is not necessary to utilize a sorted array. 

The KEY strings to be matched against the array of Search String Indexes may 
be entered in any order or in shortened form. Usually, three characters of a word or 
words are all that is necessary. recursively searches each Search 
String, returning only the index(s) that include all of the elements of the KEY string. 
Thus an unskilled operator can retrieve data with sparce knowledge of product 
description or with a minimum of user input. 

Since final application is up to the programmer, indexes different from the one sup
plied may be more suitable to your needs. Optional customized indexes are available 
from the manufacturer. 

TRS.80 Model I & Ill, I Drive 48K 

$49.95 Limited time only 
UNIBUE 

N.Y. State residents add 8.25% sales tax 
S3.00 Handling and Postage 

Printing & Stationery Co. Inc. 

Check or Money Order 
Allow 4·6 weeks for delivery 

Since 1929 . 

11 Maiden Lane, New York, N.Y. 10038 

0 1982 Unique Printing & Stationery Co. Inc. All !lights Reserved. 

•A Trademark of Unique Printing & Stationery Co. Inc. 

TllS-80 is a registered t rademark of The Tandy Corpora t ion 

(212} 732·2172 .-514 
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"Monitors . . . are second only 
in usefulness to assemblers, 
and some people would dispute that." 
happen during a prolonged disk save). This 
time there's a glitch on the power lines 
while your program is being saved. In the 
short time the power surges, the disk head 
converts the extra voltage to extra magne
tism. We now have a partially erased track 
on the disk-another scene from the cham
ber of horrors. The sector no longer exists 

so it can 't be repaired; to use the disk in the 
future, it would have to be reformatted, but 
this would erase every track and sector on 
it. Fortunately, utilities exist that can refor
mat a disk without erasing recoverable 
data. Again, the blown file may be incom
plete when salvaged, but many valuable 
records may be accessible. 

The final example is the most common 
scenario: Accidental file killing. This mis
hap occurs so often there are utilities that 
do nothing but find the dead file directory 
entry and resurrect it. By altering a single 
bit on the disk with a zap utility and then re· 
storing its entry in the directory hash index 
table (HIT) this can be done. On many oper

---------------------------------. ating systems, the file itself remains intact 
after being killed, only the directory entry is 

What's a 
Sem.iDisk?" 
The best disk emulator you'll find anywhere. It's a single 

512K byte memory board. (l Megabyte on special order) It 
operates like a disk, except far faster. Your software is 
compatible with no modifications. 

No strings attached. No need for a special CPU, OMA, 1/0, 
or disk controller. No need to return your operating system 
disk. No changes to your present hardware. 

SemiDisk doesn't interfere with memory space, which is 
left totally free for the operating system or user programs. If 
you have an 8080, 8085, or Z80 CPU with CP/M 2.X on S-100, 
you can use it right now. (Available soon for TRS-80 Model 2 
and IBM Personal Computer.) 

Unmatched Performance: 
• 30 to 300 times faster than 8" floppies 
•Much faster than hard disks 
• Expandable to 8 Megabytes 
•Only 0.6 amps (typ) supply current for 512K 

(0.9 amps for l Megabyte) 

SemiDisk is the least expensive disk emulator per byte of 
storage. At $1995 for 512K, it's less than a third the cost of the 
closest competition. 

So compare price, performance, hardwar~ requirements, 
flexibility , storage density, and expandability, and you'll 
select SemiDisk! 

SemiDisk 
Systems 

P.O.BoxGG 
Beaverton, OR 

..-372 97075 
(503)-

642-3100 
TRS-80 trademark ol Rad·o Shack - CP·M Trademark o f Digiral Research 
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amended. Some disk zapper utilities can 
provide the option of restoring killed files. 

Editors 

Contrary to common belief, these are not 
people but utilities. Editors come in two 
main forms: text editors and screen editors. 

Text editors are used to enter and manip
ulate text f iles from a keyboard. Basically, 
they are stripped-down word processors, 
and in fact, most word processors will do a 
better job than a text-editing utility. The 
best reason for using a text editor at all is 
that many computer languages process 
their source input (the actual program to be 
compiled or assembled) from a file which 
has to be typed in initially. Text editors are 
an integral part of many language develop
ment systems and the chief method of pre
paring input files. In common with word pro
cessors, a good editor will move, change, 
delete, substitute text and so on, and then 
save It to a file for subsequent input to 
another program. 

Screen editors are utilities offering dis
tinct advantages over the line-editing pro
cess known to TRS-80 users. They allow 
cursor movement across the video screen 
without destroying any of the text the cur
sor passes over. Characters may be insert
ed or deleted or otherwise moved and the 
line may be entered as if it were typed at the 
input prompt. Thus, if you type a Run com
mand with a misspelled disk file name, you 
would move the cursor to the error, correct 
the typo using the screen editor, and hit the 
Enter key-much simpler than retyping the 
whole line and risking a new error. Screen 
editors can also provide options such as 
direct entry of graphics characters or other 
characters not normally available from the 
keyboard. 

Monitors 

A monitor is the best debugging tool a 
machine code programmer has at his dis
posal. Monitors can be as simple or sophis
ticated as the pocketbook will allow. They 
are second only in usefulness to assem
blers, and some people would dispute that. 
They provide an interface between a 



Our drives feature excellent engineering. and 
all of the advanced performance features you've 
come to expect from the nation ·s leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And. you'll see at least 
five quality assurance stamps on each and every 
drive. which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $250.00 and in
clude a comprehensive operations manual and 
an attractive static free. dust free cover. 

Systems available for Altos. 1 Apple™. Atari . 
Heath™. North StarTM. S-100. ZTRS-80™ (Model 
1.11.111. Color). Zenith™. 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be. then return it to us for a 
complete refund.• 

So. before you buy another drive. take a test 
drive with one of ours. We're sure that you'll 
find TRAXX to be the j '1C:X 
fi~~~GuARANTEEDI 11n1: 

COMPUTER CORPORATION 
can our toll-free TRAXX LINE: 1-800-621-3102. In Illinois. call: (312) 987-1024. IOAM-6PM CST. 
Monday thru Friday. • For full refund drives must be returned within 10 days of purchase. 



"No expert craftsman would 
be without a fine set of tools, 
and no programmer should 
be without a good set of utilities." 
machine code program and the program
mer. Unlike a Basic program (or any other 
Interpreted language, for that matter), a ma
chine code program executes directly on 
the microprocessor chip at an almost 
Incomprehensible speed. Some method 
has to be found to prevent a program still In 
the evolution stages from crashing the sys· 
tern without leaving a trace as to why. This 
Is where the monitor program Is a life saver. 

As Its name suggests, this utility over
sees the execution of a program by allowing 
the machine code programmer a degree of 
Interaction with his code. Probably the 
most Important function of a monitor is to 
enable the Insertion of breakpoints in the 
body of the code. Whenever such a break
point Is encountered, the monitor regains 
control from the program being debugged. 
At this point the programmer can check the 
status of registers In the microprocessor or 
bytes In RAM to ascertain his program Is 
functioning as It should. The monitor will 
allow subsequent resumption of the target 
progam, ensuring all registers are in the 
state they held at the time of the break· 
point. 

All monitors allow memory to be dis
played or printed In various formats; such 
as hexadecimal, octal, decimal, ASCII or 
symbolic. Symbolic means symbols are dis
played Instead of values; these symbols are 
simply the mnemonics discussed under the 
heading of disassemblers. Some monitors 
therefore contain a disassembler as an op
tion. The memory under scrutiny can be 
altered from the monitor and can influence 
the results of any resumed execution of the 
main program. 

Other options may Include abilities such 
as single-stepping code, which allows one 
opcode to be executed at a time. On many 
computers this Is a hardware option, but Is 
not avallable on micros due to chip archi· 
tecture. A printer may be used to obtain a 
trace disassembly similar to the TRON 
function In Basic. This would show the path 
taken by a machine code program with reg
isters dumped at strategic points. 

Sorts are invaluable utilities which can 
save you the effort of rewriting your own 
sort routine every time you need to rear
range data In a program. Many different 
sorting methods exist, each with their own 
selling point. Tradeoffs are usually in
volved; one method may be q ulcker but take 
more space, another may run In a small 
amount of RAM but take longer to sort. 

Sorts can operate on data already resi· 
dent In RAM or be called on to sort data in a 
dis.k file. Generally, If a file can flt into 

158 • 80 Microcomputlng, April 1982 

memory, it's quicker to sort it there, losing 
no time transferring data back and forth be
tween disks. If a file Is too large for memory 
a disk sort has to be performed, an occa
sion when a well-written, efficient sort rou· 
tine is required to minimize the input/output 
overhead. 

Depending on the design of the program, 
a good sort utility will allow you to specify 
how your records are broken into fields. 
Once this is done, designate which field is 
to be used to sort by; this field will be known 
as the key field and would be a zip code field 
within a mail-file address record, for in
stance. Some sorts allow you to specify one 
or more key fields; allowing sorting within 
sorting. In this case, you would end up with 
a file in zip code order, and in name order 
within each zip code. 

It's sometimes necessary to join two files 
and ascertain that the resultant file is in 
some kind of order. This calls for a special
ize utility called a sort-merge. There is a 
conspicuous absence of this In the TRS-80. 

Tape Utilities 

Tape utilities fall Into two types: those 
that copy tapes one to another, and those 
that dump tapes in a readable format so the 
user may view their contents. 

Utilities that copy program tapes on the 
Models I and Ill must do so by reading the 
enti re tape into memory and then writing a 
new tape. On many computers this isn't 
necessary; tape files are structured in 
blocks which can be read In one at a time 
and output the same way. Although this is 
true of data files on the Models I and Ill, it's 
not true of Basic or machine code pro
grams, necessitating specialized utilities to 
copy system tapes. The block format found 
in other computers allows single blocks to 
be read and the tape stopped between each 
to allow that block to be copied to another 
tape. This isn't possible with TRS-80 pro
gram tapes; information would be lost as 
there are no inter-block gaps. Basic data 
tapes are saved a block at a time, however. 

Some tape utilities Jet you view the stored 
data so its layout can be seen as it is en
coded. This Is especially useful when de
bugging a piece of software that outputs a 
tape file, since a bug can Intervene and 
cause output to be different than anticipat
ed. A few of the copy utilities also allow the 
tape data to be viewed; this allows portions 
of the data to be changed before dumping a 
new version. 

Terminal Packages 

These utilities help with inter-computer 

communications. There should be no com· 
munication problem since we have what's 
known as the RS·232 standard. The theory 
is that an agreed standard should allow 
anybody and his computer to talk to any
body else's computer by using the same set 
of interface signals. A computer will know 
when another computer is ready to talk or 
ready to listen. That's the theory; in reality, 
various signals are used In various ways 
and sometimes one computer may not be 
giving another the expected signal. The 
more clever terminal packages can help 
avoid this problem. 

The less clever packages, however, play 
their part by turning your computer into an 
appropriately-named "dumb terminal. " 
These packages work by emulating the op· 
eration of a dumb terminal without a puff of 
smoke and quick-change act. Your comput· 
er is allowed to simply send and receive 
data signals. Sending is done from the key
board only, while receiving Involves display· 
ing (sometimes called echoing) the received 
characters on the video screen. Using such 
a package permits you to communicate 
with anyone else if his computer is able to 
read your signals and you can read his. 

At the opposite end of the scale we have 
smart terminal packages. These packages 
will be smart in proportion to the amount 
paid for them. There's no real dividing line 
between smart and dumb; a smart terminal 
utility may have only a few features which 
places it just above a dumb one, or it may 
have many, many features. The attraction 
of these packages is that they allow such 
feats as saving incoming messages or data 
to disk or tape files, or transmission of data 
from a stored file instead of from the key· 
board. It 's also possible to simultaneously 
produce printouts while characters are be· 
ing received at the terminal. Other goodies 
offered can include changing the speed of 
communication (baud rate) without re· 
setting the program and setting specific 
statuses of RS-232 signals to accomodate a 
particular dumb terminal. 

Each utility described here could have a 
whole article devoted to It and I've only 
scratched the surface by taking a quick 
glance at so many types. In many cases, 
having the correct utility available saves re
inventing the wheel , someth ing that already 
occurs too often. Without them, program
ming would become a drudge Instead of the 
enjoyable experience it should be. No ex· 
pert craftsman would be without a fine set 
of too ls, and no programmer should be 
without a good set of utilities. • 
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••EVERYTHING FOR YOUR TRS·80'M e ATARJ'M e APPLE'M e PET'M • CP/M™ • XEROX'M • IBM'M • • 
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BUSINESS 100 PROGRAM UST 
59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 

Weighted average cost of capital 
True rate on loan with compensating bal. required 
True rate on discounted loan 

1 RULE78 
2 ANNUi 
3 DA1E 
4 DAYYEAR 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONSf 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWITH 
24 SIMPDISK 
25 DA1EVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLE1E 
31 BLACKSH 
32 STOCVALl 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETMLPH 
37 SHARPE! 
38 01'1\VRITE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILJTY 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 
53 FQEOWSH 
54 FQEOQPB 
55 QUEUECB 
56 NCFANAL 
57 PROFlND 
58 CAP! 

DESCRIPTION 

Interest Apportionment by Rule of the 78's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
StraighWne 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 

64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TIMEMOV 
70 FUPRINF 
7 1 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL! 
75 LABEL2 
76 BUSBUD 

Merger analysis computations 
Financial ratios for a firm 
Net present value of project 
Laspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis moving 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. 

Computes time needed for money to double, triple, etc. 
Determines salvage value of an investment 

77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
81 TEL.DIR 

In memory accounts payable system-storage permitted 
Generate invoice on screen and print o n printer 
In memory inventory control system 
Computerized telephone d irectory 

Rate of return on investment with variable inflows 
Rate of return on investment with constant inflows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated values for oblig. 
Present value of deferred annu~ies 
% Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model·i.e. what stocks to hold 
Option writing computations 
Value of a right 
Expected value analysis 
Bayesian decisions 

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 

JOO PORTVAL9 

Time use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system-storage o k 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling price f.:>r given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for rental property 
Sale-leaseback analysis 
Investor's rate of return on convertable bond 
Stock market portfolio storage-valuation program 

-----------------------------------------------------• • • • • • 

D CASSETl'E VERSION 
D DISKETl'E VERSION 
D TRS-80* MODEL D VERSION 

$99.95 
$99.95 

$149.95 Value of perfect information 
Value of additional informatio n 
Derives utility function 
Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 

~ ADD $3.00 FOR SHIPPING IN UPS AREAS 
t ADD $4.00 FOR C.O.D. OR NON-OPS AREAS 
. c ADD $5.00 TO CANADA AND MEXICO 

Single server queueing (waiting line) model 
Cost·vo!ume-profrt analysis 
Conditional profrt tables 
Opportunity loss tables 
FD<ed quantity economic order quantity model 
As above but with shortages permitted 
As above but with quantity price breaks 
Cost·benefit waiting line analysis 
Net cash-flow analysis for simple investment 
Profitability index of a project 
Cap. Asset Pr. Model analysis of project 

t ADD PROPER POSTAGE OUTSIDE OF U.S., 
CANA.DA AND MEXICO 

HOUR ~4 
, 24oRDER 4 

SPRING VALLEY, NEW YORK 10977 . L\ 535 50 N. PASCACK ROAD ~ NE 

I ASK FOR OUR 64-PAGE CATALOG! • {914) 425-1 

•••ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE*** 
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Tired ()f ~()Ur 

G~~ ~~AL L~()G~~? 
* THE ULTIMATE PERSONAL CHECK REGISTER 

VERSA~ 
LEDGER 

* A PROFESSIONAL ACCOUNTING SYSTEM 

* A PERSONAL FINANCIAL MANAGER 

* A SMALL BUSINESS ACCOUNTING SYSTEM 

* A COMPLETE GENERAL LEDGER 

~mrn woooorn vrn~~moo !Ul!IDIID~~ 09 aa 'J aaa @[j' mm~mrn ©®fill[WJ)'il~rn • fill?[ffi~ aa • aJ1L!Ulo • m~rnoom • fil'ilfilrna 
ill~~ [k(]O@rn@~(ID~ illfil~O@ ©OO!Ull?®tr~rn~ 

li()W IT W()l21\§ •••• 
VERSALEPGER is a complete accounting system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to your transactions .... account number, detailed account 
explanations, etc. 

• VERSALEDGER can give you an instant c:ash 
balance at anyt ime. (IF YOU WANT IT TO) 

• VERSALEDGER can be used as a small per
sonal checkbook register. (IF YOU WANT IT 
TO) 

I 
• VERSALEDGER can be used to run you r 1 

mill ion dollar corporation. (IF YOU WANT IT 
TO) 

• VERSA LEDGER prints checks . (IF YOU WANT 
IT TO) 

• VERSALEDGER stores all check information 
forever. (IF YOU WANT IT TO) 

VERSALEDGER 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-- I ~ I 
~··· I _, 

• VERSALEDGER can handle more than one 
checkbook. (IF YOU WANT IT TO) 

• VERSALEDGER can be used to replace a 
general ledger. (IF YOU WANT IT TO) 

INTRODUCTORY PRICE 

$99. 95 
• VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY . ... 

(300 checks per month on sing le density 5 '!.'' disk drives such as the TRS-80 Model-I) 
(500 checks per month on the Apple II ) 
(2400 checks per month on the TRS-80 Model Ill ) 
(6000 checks per month on the TRS-80 Model II ) 
(3000 checks per month on single density 8" CP/M) 

• VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT) 

- CAN BE USED WITH 1 or MORE DISK DRIVES -

VERSALEDGER HAS BEEN CREATED 
WITH THE FIRST TIME COMPUTER USER IN MIND 

SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

* ADD $3.00 FOR SHIPPING IN UPS AREAS 
* ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
* ADD $5.00 TO CANADA AND MEXICO 
*ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 
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NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
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••EVERYTHING FOR YOUR TRS·80™ MODEL I, II or Ill•• 
APPLE AND ALL COMPUTERS USING MICROSOFT BASIC 

• TRS-IO i~ ill lrilldt m.tirli: o f T.tndy Corp. 

BUSINESS/BO presents 

fl PROFESSIONAL 
Bus1NEss 
SYSTEMS -

• All orders processed within 24 Hours. 
• 30-Day money back guarantee 
• Add $3.00 for shipping in UPS Areas 
• Add $4.00 for C.O.D. or NON-UPS Areas 
• Add $5.00 to Canada or Mexico 
• Add exact postage to all other countries 

PBS 
for 

TRS-80 MODEL II 
or 

TRS-80 MODEL Ill 
with 2 Disk Drives 

and 48K ( 64K for Model II) 

* Each Module Can Be Operated Individually Or As A Completely Coordinated System. 
* Tum-Key Error Catching Operation For Beginners. 

* Each Module Is Accompanied By More Than 100 Pages Of Step-By-Step Documentation. 
*Manuals Available Separately. ($50 each) * Complete Sample Report Listings ($10) 

$195 (Model I Or Model 111 TRSDOS Version) 
$250 Apple Version (From Peachtree - Requires CP/M) 

$295 (Model II TRSDOS Version) 
$495 (Model II Peachtree CP/M Version) 

BUSINESS/SO• BUSINESS/SO• BUSINESS/SO• BUSINESS/80 • BUSINESS/80 • BUSINESS/SO• BUSINESS/SO• BUSINESS/SO• BUSINESS/ SO •BUSINESS/ SO 

GENERAL LEDGER 
Proceste• * Flexible design allows system to be easily adapted to both small business-

es and also l o firms performing client writeup services. * Add, change or delete records within the Chart of Accounts (Master) File * List the Chart of Accounts File. * Key in transactions into the Transactions (Journal Entries) File. * List the Transact ions File. 
* If other Peachtree Software packages are present. pass summary trans

actions from these packages to the General Ledger at the end o f the 
accounting period. 

* At the end of an accounting period, print out the major reports: 
( 1) Trial Balance (Detai l Report) 
(2) Transaction Registers 
(3) Balance Sheet 
(4) Prior Year Comparative Balance Sheet 
(5) Income Statement 
(6) Prior Year Comparative Income Statement 
(7) Department Income Statements 

Fiie fnform• tlon 
There are two main computer files maintained w1th1n the General Ledger 

System. 
(1 ) The of Accounts File 

Account Number 
Description 
Account Type 
Balance Sheet Column Code 
Current Amount 
Year-To-Date Amount 
Budget Amount 
Prior Year Monthly Amounts 

(2) The Transactions File 
Account Number 
Description 
Source Code 
Reference 
Date 
Amount 

,... See List of Advertisers on page 339· 

ACCOUNTS RECEIVABLE 
Processes * Add. change or delete records within the Customer File. 

* List the entire Customer File. or any Customer with in the Fite. 
* Enter invoices. payments. credits and adjustments. 
* Prepare invoices and statements. 
* Produce the following reports: 

( 1) Aged Accounts Receivable 
(2) Invoice Register 
(3) Payment. Credit and Ad1ustment Register 
(4) Customer Account Status Report 

* At the end of a month. post the following items to the General Ledger: 
(1) Invoiced Sales 
(2) Freight Charges 
(3) Sales Tax 
(4) Service Charge Income 
(5) Cash Payments 
(6) Discounts Allowed 
(7) Ret~rns/Credits 
(8) Income Adjustments 
(9) Accou nts Receivable 

File Info rmation 
There are three main computer files maintained w1th 1n the Accounts Receiva

ble System. the Customer File. the Invoice File. and the Transaction File. 
CUSTOMER FILE 

Customer Account Number 
Customer Name 
Address 
Phone 
Type of Account 
Credit Terms 
Credit Limit 
Tax Rate 
Discount Rate 
Date of Last Credit 
Da1e of Last Debit 
Amount of Last Credit 
Amount of Last Debit 
Current Balance 
High Balance 
Year-To-Date Sales 
Year-To-Date Payments 
Automatic Billing Amount 

INVOICE FILE 
Invoice Number 
Invoice Date 
Invoice Amount 
Credit Terms 

TRANSACTION FILE 
Transaction Type 
Transaction Date 
Transaction Amount 
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ACCOUNTS PAYABLE 
Proces1e1 

* Add, change or delete records w1th1n the Vendor File. * List the Vendor File. 
* Enter vouchers. * Automatically determine which vouchers to pay. * Print checks and a Check Register * Produce the following reports: 

( 1) Open Voucher Report . 
(2) Accounts Payable Ageing Report. 
(3) Cash Requi rements. 

* At the end of a month, prepare the General Ledger Transfer File. passing 
the follow ing information for each debit or credit transaction 

( 1) Account Number 
(2) Description 
(3) Source Code 
(4) Date 
(5) Amount 

Fiie lnformetlon 
There are two main computer fi les maintained within the Accounts Payable 

System. the Vendor File and the Voucher File. 
VENDOR FILE 

Vendor Code 
Vendor Name 
Address 
Phone 
Year-To-Date Pu rchases 
Year-To-Date Payments 
Current Balance 
Last Payment 
Date ol Last Payment 
M onthly Entry Flag 
Due Date ol Month 
Debit Account Number 
Amount (Debit) 
M onth Last Paid 

This lile may also contain inlormat1on to enable generation o f automatic 
vouchers l or those items such as ren t or bank payments that are paid every month 

VOUCHER FILE 
Voucher Code 
Voucher Date 
Amount Due 
Date Due 
Discount Percent 
Discount Amount 
Discount Date 
Invoice Number 
Invoice Date 
Status 

Plus up to six account number-amount fields tor General Ledger account 
numbers to which the amount due 1s to be distribu ted. 

PAYROLL 
Processes 

* Add, change or delete reco•ds w1th1n the Employee File 
* List the Employee File. * M od1l y the Tax l n lormation Files 
* At the end o l a pay period -

( 1) Calculate Pay 
(2) Pr int Checks 
(3) Print Payroll Register 

* At the end o l a m onlh -
( 1) Print the monthly summary 
(2) Print the Unemployment Tax Report 
(3) Prepare t he General Ledger Transl er File, passing the lollowing 
information: 

N et Pay (Cash) 
Employee FI CA Withheld 
Federal Tax W ithheld 
Insurance Deductions 
M iscellaneous Dedutions 
State Tax Withheld 
Local Tax Withheld 

The gross pay l or up to twenty payroll departments may also be 
passed to the General Ledger. * At the end ol a quarter. print the 941A report inlo rmation. * At the end ol a year. print the W-2 lo rms. 

File Information 
There are two main computer files ma1ryta1ned wi thin the Payroll System. the 

Employee M aster File and the Tax File. 
EM PLOYEE MASTER FILE 

Name 
Address 
Local Code 
State Code 
Marital Status 
Exemptions. Federal 
Exemptions. State 
Social Security Number 
Pay Period 
Pay Type 
Pay Rate 
Insurance D eduction 
M iscellaneous Deduction 
Date Employed 
Date Terminated 
Last Check lnlormation 

Payroll (con'!) 

And current. month-to-date. quarter-to-date and year-to-date totals lor: 
Regular Earnings 
Overti me Hours / Earnings 
Other H ours Rate /Earnings 
Commission Earnings 
Miscellaneous Income 
FICA Deductions 
Federal Deduct ions 
State Deductions 
Local Deductions 
Insu rance Deductions 
Miscellaneous Deductions 

TAX FILE 
(l or single and married persons) 
Federal Tax l nl ormation Tables 
State Tax l nlormat1on Tables 
Local W1thhold1ng Tax l nlormatton Tables 

An Overview ol the Inventory System 

Inventory is probably the m ost speculative o l all ol a company's assets. A true 
measure o f the effectiveness of management is the abi l ity w ith which it supervises 
the inventory control funct ion. 

The Peachtree Software·· Inventory Management System is designed to (1 ) 
g ive you better merchandise contro l. (2) allow you to lower your dollar investment 
in inventory. and (3) improve customer service and response. 

The System maintains detailed information on each inventory item including 
the part number. description. unit of measure. vendor and reorder data. item 
act1v1ty, and comp lete information on current item costs. pricing. and sales. 
Transactions elfect ing inventory (sales. receipts. adjustments) may be applied at 
any time to insure the inventory data is always up to date and accurate. 

As with all Peachtree products. t he system is interactive. simple to operate. 
and pro vides reports that are up to date and comprehensive. 

Particular features of the Peachtree Software' • Inventory Management 
System incl ude. 

• Interactive, menu·drtven programs 

• Self·instructing user documentation 
• Long i tem number - up to 1 S characters 

• Departmentalizing o f items 

• M ull1ple pricin!J levels 

• Processes items on reserve (committed but still 1n stock) 

• Online item query at any time 

• Comprehensive management repo rting 

• Automatic month end file backup 

• Recovery routines for hardware fa ilures 

• Sample data l or demonstratton and training 

H ow the System is Designed 
The Inventory Management System o perates with an Inventory Mat ter Fiie 

which allows l or the creation o l each inventory item and lor the recording of 
transactions (sales, receipts. returns. reserves. and adjustments) to each inven· 
tory item 

The Inventory Master File contains the item n umber, description and various 
other data on item costs. pnces. reorder levels. vendor refereenca. and activity.The 
items within the Master File are entered, changed, d eleted. and queried through 
the Inventory Master File Maintenance program. All data on all i tems may be listed 
by using the Detall Inventory Report program. 

Transactions may be applied al any ttme to the Master File through the Enter 
Inventory Transactions program. An Update Report automatically prints during 
this entry process to pro vide an audit tra il o f all invento ry ac1tivi ty. 

Several reports are available lor the maintaining ol stock. analysis. and lore
cast ing. These reports include the Physlcal Inventory Worksheet, Inventory Price 
Lis t, Departmental Summary Report, Inventory Status Report, the Reorder Report 
and the Period-to-Date and Year- to-Date reports. 

At the end o f an accounting period (usually a month). and then again at the 
end of a year. the End of Period Processing program 1s run to update current 
balances and clear previous balances. 

50 N . PASCA C K ROAD 

SPRING VALLEY, NEW YORK 10977 

~24 HOUR 
ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUT SIDE OF N .Y. STATE) 

(800) 431-2818 

.,..9 

· ·· ALL PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE••• 
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fro"' 
FOR THE TRS·80 MODEL I AND MODEL Ill 

S~stem Diagnostic . r OP.eration.! 

-

d Verifies Pr.9P.£--- -
RS-80 an - -

C P.onent Qf_}'our T For Cassette or Disk 
Tests Ev~f'Y- orn -
- IS YOUR COMPUTER WORKING? 

ARE YOU SURE? 
ROM: c hecksu m test s99.9s RAM: four separate tests including every address and data value. 

VIDEO DISPLAY: characte r generator, video RAM, and video signal. 
KEYBOARD: every ke y contact tested. 

LINE PRINTER: character test. 
CASSETTE RECORDER: read/ write/ verify data. 

RS-232-C INTERFACE: connector fault, data transmission, framing, data loop, baud rate generator. 
DISK DRIVES: disk controller, drive select and restore, track seek and verify data, read/ write/ verify all trilcks and 

sectors with or without erasing, sector formatting. disk drive timer, disk head cleaner. 

- Individual tests of each device with operator monitoring and intervention. 
- Continuous sysem tests run continually for hours testing each component, with diagnostic reports optionally written on line printer. 
- One program adapts to any system configuration and hardware. 
- Complete instructions and docume ntation. 

MON·~ and MON·4 
The TRS-80 Monitor Pro11rams #3 and #4 are powerful utility programs 

enabling you to interact directly with the TRS-80 in Machine Language. 
They are as useful for beginners as for advanced programmers. 

• BEGINNERS can learn to interact directly with the computer in 
Machine Language. 

• 40-PAGE MANUAL provided with each program. 
• SIMPLE commands, easy to use. 

The Features Of The Monitor Programs Enable You To The Following .... . 
• DISPLAY memory in different ways. 
• DISASSEMBLE memory to see Machine Language commands. 
• MOVE and COMPARE memory areas. 
• SEARCH through memory to find specific values. 
• MODIFY me mory in various ways. 
• RELOCATE object programs. 
• PRINT output on video display or line printer. 
• READ and WRITE object tapes in SYSTEM Format. 
• UNLOAD programs using low RAM on disk. 
e SAVE and READ disk files (MON-4 Only). 
e INPUT and OUTPUT of disk sectors (MON-4 Only). 
e SEND and RECEIVE data over RS-232-C Interface (MON-4 Only). 
• Create SYMBOLIC Tapes (MON-3) or Files (MON-4) of Disassem

bled output for Editor/ Assembler program. 
MON·J (For Cassette Systems) SJ•·•S 

MON-4 (For Disk Systems) S4•·•S 

SMART TERMINAL 
Enables your TRS-80 to be used as a re mote terminal to a time sharing 

computer system. Supports upper/ lower case and lull range of control 
keys, including control key mapping into any ASCII character. Automatic 
transmission of files between TRS-80 and host computer. Files can be read 
from or written to cassette tape o r disk. Incoming data can be printed on 
line printer or stored in memory for subsequent save to cassette or disk. 
Disk and tape files are fully compatible with the ELECTRIC PENCIL pro-
11ram. Baud rate and RS-232-C sense switches can be reset without open
ing Expansion Interface. Requires RS-232-C interface and modem. 

Cassette or Disk Version SW·•S 

FASTSORT 
A series of machine-language subroutines (for 16K, 32K and 48K Sys

tems) to sort data from BASIC programs. Data may be alrhabe tic (string) 
or numeric (integer only). Works equally we ll with Leve II or Disk Basic. 
Complete instructions and examples provided for interfacing with your 
BASIC programs. 

Cassette or Disk Version s..95 

.-See List of Adverti sers on page 338 

MAIUNGUST 
M;iint;iins mailing lists of over 1000 n;imes. Comm;inds ;illow adding. 

changing, deleting, and finding names. Sorting is done by machine l;in
guage ucordinll to the information in any field (i.e., name, ilddress, zip 
code). Labels printed in 1, 2, or 3 columns, 1n master list on one line, or on 
video display. 

Disk Version Only .... ff 

HOME BUDGET 
Combines the maintenance of your checkbook with ilnalysis of your 

income, expenses, and monthly bills. Handles data including bills, In
cluding bills, income, deposits, checks and debits to your checking ilc
count, and cash expenses. Computes checkbook balance, list of unpaid 
bills, monthly and year-to-date summaries of income and expenses show
inis income tax deductions. All output printed on video displily or line 
printe r at user's option. Complete instructions for customizing to suit 
your own budget. 

Disk Version Only ~•·ff 

SMALL BUSINESS ACCOUNTING 
Based on Dome Bookkeeping Record #612, this program keeps track of 

income, expenditures, and payroll for a small business of up to 16 employ
ees. Income and expenditures can be entered on a daily, weekly, or 
monthly basis, and the program computes monthly, through last month, 
and year-to-date summaries. Payroll section keeps record of Individual 
employees and their paychecks with up to six categories of payroll de
ductions. Employee payroll record and year-to-date payroll totills can be 
computed. Manual contains complete instructions for customizing to suit 
your business. 

Diak Ver•I- ~9·ff 
Cauette Versl- •:at.ff 

(Cassette Version does not contain payroll) 

...-9 HOUR 

50 N. PASCACK ROAD 24 ORDER 
s;G VALLEY, NEW YOA~K 10977 

0 .c• 'AMERICA/Ill ~ 
Vr,....._ •E)(P.RESS ~ 

Ntw TOLL-FREE 

ORDER LINE 

LINE 

(914) 425-1535 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

• All o rders processed within 24 Hours 
• 30-Day money back guarantee 
• Add $3.00 for shipping in UPS Areas 
• Add $4.00 for C.O.D. o r NON-UPS Areas 
• Add $5.00 to Canada or Mexico 
• Add exact postage to al l other countries 

80 Microcomputing, April 1982 • 165 



\ 

\ 

;LO.r:1PlJTAEl~%LS ~-
• ••EVERYTHING FOR YOUR TRS·80™ • • • 

And All Microsoft BASIC Computers 
• TR-; -ao i!. • ludemarlo: of the R.idio Sh.ult: Oivi~ion of T .indr Corp. 

[)()§ 12A~[)()M ACC~SS 
& 13ASIC r=IL~ liA~ULl~f3 

Written For TRS- 80 and All Computers Using MICROSOFT basi c 

t=I flliiljALL ,.- IT IS Ii r:.~r:.. At last sumeune wrute a buuk. un disk. randum 
access and file handline. A b uuk. written fur the nun-pruerammer. 
Written fur the businesman and prufessi unal whu need t u sulve and 
write special pruerams fur in huuse business prublems. 

Written for the hobbyist who wants to go beyond the casset te recorder and into disk storage and f ile 
manipu lation. 

This book handles a subject of reasonab le complexity, so simple and down to earth, that anyone 
with some Level II experience can cope with the material. 

Th is book is written usin g a simple program as a starting po int . The prog rams grow in abil ity and 
complexity as the book progresses into th e various aspects of file handl ing and record man ipu la
tion. Extensive effort has been made to keep the material coherent and every program line is 
explained in detail. 

The programming material presented in th is 150 page sel f-instruction tuto rial will provide any non
programmer with the ability to wri te special prog rams for inventories. m ai l ing list, w ork schedul ing , 
record keepi ng , research project data manipulation, etc. The sub1ects covered in this edition are as 
follows ... 

(A) The writing of a Menu to summarize p rogram functions. 
(B) The w r iting of a screen format to accept reco rd data. 
(C) The creat ion o f the basic record. 
(D) The Field in g and LSET routi nes for buffer preparat ion . 
(E) The writing of the record to disk in a Random Access mode. 
(F) The retrieval of a record from disk in a Random Access mode. 
(G) The abil ity to change or ed it a record. 
(H ) The LPRINT capability from disk us ing three different fo rmats. 
(I) Deleting a reco rd from a Rando m file . 
(J) Sorting the Random file. 
(K ) Search ing the Random fil e by name or o ther keyfield . 
(L) The ability to search in a " NEXT or PRIOR" fashion . 
(M) The abil ity to purge a disk file from deleted records. 
(N ) The ability to calculate with data from a d isk file 
(0) The provision for future expansion of the data fields. 
(P) The use of f lags to prevent prog ram crashes. 
(0) Date setting , prin ter on-line. and many other routines that 

make a prog ram run like a commercial wri tten program. 

D.S.C ., Publishing, Div. of, DEALERS-CALL D.S.C. PUBLISHING DIRECTLY FOR DEALER PRICING-(203) 748·3231 
D.S.C ., INCORPORATED. D.S.C. PUBLISHING, P.O. Box 769, Danbury, CT 06810·0769 

DOS RANDOM ACCESS 
& BASIC FILE HANDLING 

or write to 

$24.95 
SON. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 

* ADD $3.00 FOR SHIPPING IN UPS AREAS 
* ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
* ADD $5.00 TO CANADA AND MEXICO 

~24 HOUR 
ORDER ~ 

LINE 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

* ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 

• • •ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE••• 
(914) 425-1535 (800) 431-2818 
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UTILITY 

c:_.-~'J 
LOAD 80 

The Key Box 

Basic Level II 
Model I 
4K RAM 

Be a beginner and advanced at the same time! 

Jeff Byrkit 
13862 Kimberly Drive 
Largo, FL 33540 
Age: 14 

It's 8:30 at night and there Is nothing on 
television worth watching. So you 

decide to go back to-yes, the computer 
room. 

What? You want to try T-BUG again? 
You haven't used that artifact for a while. 
Sure, suit yourself. All right, It's loaded. 
Now a slash. What do you do now? Let's 
put in a program. Let me see. What com
mand do we use to change memory? Oh 
well, guess we had better dust off the 
manual and look it up. Ahl There it is, M. 
Well, we've put it all in now. How do you 
get out of the M command? Back to the 
manual ... 

So, you just got your new Level II system 

back from the store. Good ! Let's see how 
much memory there is on a Level II. Type in 
P.M. Hmmm ... SN ERROR? 

All right, Captain Joe. Fry the last 
Klingon and we'll accomplish our mission. 
Impulse, down, four. God! Now look what 
we dldl We messed up the whole game! 
Those commands aren't In this game! .. .. 

Ever have one of the above diseases? 
They are very serious. The first disease, 
forgetfulness, afflicts most of us at one 
time or another. The second, change-osis, 
can catch you by surprise. The last 
disease is a killer. It's called end-of-the
game errosls. It Is a complex form of both 
change-osls and forgetfulness. 

Relleve Those Symptoms! 

As a victim of all three of these diseases 
one night, I decided to become my own 
doctor and make a serum that could 
relieve the symptoms for a while. I call it 

Table 1. Listing of the Subroutines in BAM. 

L W This subroutine Is not executed by the monitor, but patched Into BASIC. If you don't have a lowercase 
mod Installed, you do not need to put It In. But If you ever plan to have lowercase, you should leave It In 
anyway. 
PR This subroutine Is an alternative to calllng 28A7H. I made this so that I wouldn't have to use up extra 
lines In the source program. For example: 

DEFB 

DEFB 

DEFB 

DEFB 

So .... 
DEFB 
DEFM 

'B' 

'B' +32 

'L' 

'L' +32 

'C'+32 
'OMMAND?' 

;This produces an uppercase B when you print 
;It using the 28A7H subroutine. 
;This produces a lowercase B when printed 
;with the 28A7H sub. 
;This prints a lowercase L when printed 
;with the PR sub. 
;Prints an uppercase L when printed by 
;the PR sub. 

Table continues 

BAM! 

BAM. This serum, taken in gradual doses, 
can help you learn machine code without 
having to look up one-letter commands. It 
can help make the change from Basic to 
machine code like learning a few words, 
rather than learning a whole new language, 
by highlighting the resemblance o f ma
chine code commands to Basic commands. 

Yes, you have the right magazine. Go 
ahead and check the cover. I'm doing what 
you all ask for, you know, the plain English 
bit. Well, this is plain English from a 14 
year old. I'm here to bring you all down to 
earth and show you what a child can do. 

I wrote this program to help those of you 
who have to look up the one-letter com· 
mands for the RSM- 1,2,20, T·BUG, or any 
other monitor on the market. In BAM, each 
command Is a full word, not a si ngle letter, 
so you can remember what it is supposed 
to do more easily. In addition, I wrote BAM 
so that you professors can change it, ex
pand It, and add to it, thus impressing your 
boss when he comes over for dinner and 
wants to know about machine code. (You 
can hide the fact that a kid in ninth grade 
wrote it by himsel f.) For example, you could 
use it to key in a program to tell you how 
much water it would take to wash a half 
load of clothes. 

Take a Shotgun to that Monitor 

Before you begin your quest, I'd like to 
warn you about something. When the pro· 
gram was still in its design stages, I de· 
cided to add a mess of new commands to 
it. I'd stuffed it so full of junk that the 
editor/assembler told me, in capital let· 
ters, SYMBOL TABLE OVERFLOW. I was 
so outraged that I wanted to take a 
shotgun to my screen. But I was in luck. 
The tape commands and a few others had 
not been put (or written, for that matter) in 
yet, so I deleted all the tape subroutines 
and a few others. · 
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"The first disease, .forgetfulness, 
afflicts most of us 
at one time or another." 

To put the monitor from paper to tape or 
disk, use the dreaded editor/assembler to 
type in the source program. If you don't 
have the editor/assembler, or only have 4K 
of memory, use your monitor to key it in by 
hand. You should change the ORG state· 
ment as follows: from 79A7 to 49A7 for 4K, 
B9A7 for 32K, or F9A7 for 48K systems. 

The procedure for loading BAM (Begin· 
ners Advanced Monitor) is very simple. 
First, answer the Memory Size? question 
with 31142 for 16K, 18854 for 4K, 47526 for 
32K, or63910 for 48K. To get to the Memory 
Size? question, either turn off the com
puter or type System (Enter) and 10 
(Enter). Then type System (Enter) and the 
name of the monitor (I use BAM). When the 
monitor has successfully loaded into 
memory, hit the slash key and Enter. The 
screen should clear, and BAM Operating 
System REV 4.1 and Command? should be 
on the screen. (The Command? will be on 
the screen if you have a lowercase mod in
stalled.) 

With the monitor running, you can now 
test how well you read and try any of the 
following commands: 

Restart: restarts the monitor. It isn't 
really necessary, but if you change it, it 
may come in handy. As written, it clears 
the screen, enables KBFIX and lowercase, 
and displays what you see when you type 
in the slash. The format for entering this 
command so that the monitor will accept it 
Is Restart (and Enter, because the corn· 
puter never knows when you are through). 

ASCII executes an ASCII dump of 
memory. If the character to be printed is 
non-ASCII, a period is printed instead. To 
temporarily stop execution of the dump, 
hit the shift @ keys just as you would to 
stop a Basic listing. To continue, hit any 
other key. If you want to get back to the 
monitor, while execution is stopped, hit 
the Break key. From now on, when the 
computer Is waiting for you to hit Enter or 
Break, if you hit Break, you are instantly 
returned to the monitor. Trust me. 

Dump executes a hexadecimal dump of 
memory. The current address is displayed, 
along with the 16 bytes in memory. After 
printing a line, the computer waits for you 
to hit Enter or Break. if you hit Enter, the 
next address is printed along with the next 
16 bytes in memory. The format is: Dump 
xxxx (Start) xxxx (End). 

Modify is similar to T-BUG, and, in fact, 
the only difference is that you type Modify 
instead of M. It modifies memory one byte 
at a time. To display the next byte, hit 
Enter. To return to the monitor, hit Break. 
To change the byte, type in the hexa
decimal number. Hitting any non-hex num
ber will cause an error message to be dis
played. The format is: Modify xxxx (Start). 

Search goes through the entire memory 
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Table continued 

will produce 'Command? ' If It Is printed with the PR sub. But: 
OEFB 'C' 
DEFB '0'+32 
DEFB 'M' +32 
DEFB 'M' +32 
DEFB 'A' +32 
DEFB 'N' +32 
DEFB 'D' +32 
DEFM '?' 
will produce 'Command?' If It ls printed with the 28A7 subroutine. You can plainly see that II ls easier to 
type In the first example rather than the second, and It conserves valuable buffer space. 
KB This Is our keyboard debounce routine. It Is very crude, but It serves our purpose. 
KEY1 This subroutine scans the keyboard. If shift@ Is pressed, execution is stopped until you hit another 
key. If the Break key Is pressed, you are returned to the monitor. 
KEY Gets a key from the keyboard. 
CON This subroutine converts ali text In the buffer to uppercase. This Is used in case you hit lowercase 
letters, since the commands are In uppercase. 
UN This subroutine moves the HL register to the first non·blank character In the buffer. This Is used In 
case you accidentally type In a space or two before the command. 
NEXT This searches through the command table and returns when a 00 hex Is found. 
INPUTlnputs a line of 65 characters Into the buffer. See Wes Thlelke's article (ROM routines, #2, p. 106) for 
the requirements to call the subroutine. 
DEC/PH This subroutine Is the heart of the program. It deciphers the command at the buffer against the 
commands at the command table. If an exact match Is made, the number of the command Is returned In 
the accumulator and at (CO). If no command Is found, a zero Is returned at (CO). 
BLANK This subroutine searches for the first blank (20 hex) In the HL register. 
HTOASC This subroutine displays the accumulator on the screen as two ASCII characters. For example, 
If the A register contained 3C hex, the codes 33 hex and 43 hex would be displayed on the screen. 
ASCTOH This subroutine forms a hexadecimal number from two ASCII characters starting at the address 
pointed to by HL. 
ZERO 1 This subroutine loads the three workspace words with 0000. Used mainly as a precaution. 
EVAL 1 This subroutine calls ZER01, and loads the HL register with the address of the first character (non· 
blank) of the buffer. 
EVAL This subroutine forms a 16 bll Integer from the buffer. The number Is returned In the DE register. 
GET3 Forms three 16 bit numbers from the buffer. (DR),(EN), and (ST) contain the first, second, and thi rd 
numbers, respectively. 
GET2 Forms two 16 bit numbers from the buffer. (EN) and (ST) contain the first and second numbers, 
respectively. 
GET1 Forms one 16 bit number from the buffer. (ST) contains the number. 
GETKEY Walls for the user to hit Enter or Break. If the user hits Break, a 01 hex Is returned. 
CASC Checks to see If the A register contains a val Id ASCII code. If It doesn't, the A register Is loaded with 
a period. 
DEHL Compares the HL and OE registers. The Z flag Is set If they are equal. 
DISPHL Displays the HL register on the screen with a colon. Example: If the HL register contains 5610H, if 
you call DISPHL, 

5610: 
will be displayed. 
NUM Checks to see If the accumulator contains a valid hex number In ASCII. If It does not, an error 
message Is displayed and you are returned to the monitor. 
ERROR Prints 'Error at ' along with the HL register. The C register is Incremented. 

RESTART [Enter] -------- Restarts monitor. 
ASClixxxxxxxx-·-·-····· Executes an ASCII dump from start to finish. 
DUMP xxxx xxxx ·---·-- Executes a hexadecimal dump from start to finish. 
Modify xxxx -------·-·-·-- Modifies memory one byte at a time. 
SEARCH xxxx xx or /xx -- Searches memory for two characters or two bytes. 
MOVE xxxx xxxx yyyy --·-Moves memory from start to start1 for yyyy number of bytes. 
CHECKSUM xxxx xxxx ·-Computes and displays checksum from start to finish. 
TEST xxxx xxxx -----·------ Tests memory from start to finish. Bad addresses are displayed. 
ZERO xxxx xxxx --·-·-------Zeroes memory from start to finish. 
GOTO xxxx ·-·---·----·---·Jumps to address given. 
BASICM --------·-·------- Jumps to OOOOH 
BASIC1 .,,,,,,, ____ ,,,,,, __ Jumps to 1A19H 

BASIC -·-·----·-·-·---· Jumps to 0072H 
# ·----·-·--·----·- Does same command again. User must type In Information again. Also, the # 

must be the first character of the Input. 
ADD xxxx xxxx -·-·-···--- Adds two numbers. Result ls displayed along with the carry. 
SUB xxxx xxxx -·------·--Subtracts two hexadecimal numbers. Displayed like ADO. 
INP xx-------·--·-·---- Inputs from a port. Value received Is displayed. 
OUT xx yy -----·-·----·-·-- Outputs port xx with value yy. 
ENTER xxxx ·-·-·-·---------·Enters a string of 255 characters at xxxx. Can be stopped at any time with Enter 

or Break. 

Table 2. Summary of commands. 



LYNN'S A/R SYSTEM 
12 lntergraded Account Receivable Programs 

Tested In Service For Over 3 Years 
User' S Comments: • menu driven• increased cash flow• saved over 50 hours a month in secretarial hours • almost completely 
eliminated billing errors • phone supported-ask for Ron. 

LYNN'S A I R SYSTEM WILL 
• print invoices 
• tell you your ai r total , number of invoices outstanding, 
average per invoice 

• tell you at any time how many invoices an individual 
account has open. the total amount owed, the average per 
invoice, the invoice date. and then invoice amount 
•total sales on account for a given month. number of invoices 
sent, average sale per invoice 

• how much an account purchased during month, how many 
invoices were sent. average invoice for month 

•tell you what percent of sales an account is to tota l sales 
by month 
• tell you what percent of ai r an account is 
• print mail ing labels for your accounts 
•print statements at any t ime you want t hem (either individual 
or all accounts) 
•print alphabetical hardcopy of accounts and account numbers 
• print all items sold for month 
• alphabetical sort of items sold by month 
• this set of programs can be custom modified by you or u s 
•AND MUCH MORE !! 

AGING REPORT FOR LYNN'S A/R SYSTEM 
Aging Report 01 1 31 1 82 Page 1 
Account Current 30-60 Days 60-90 Days 90+ Days Total 
ASC Inc. $ 249.00 $ 65.20 $00.00 $ 00.00 $ 314.20 
Old Co. Inc. 00.00 84.40 165.20 0000 249.60 
New Co. Inc . 97.75 00.00 00.00 00.00 97 75 
Deadbeat Inc. 00.00 00.00 00.00 345.00 34500 

Totals $346.75 $ 149.60 165.20 345.00 $ 1.006.55 
Aging reports can be compi led on a da ily, weekly o r monthly bases. 

LYNN'S CHECKBOO~ 
LEDGER SYSTEM 

ePhone Supported Ask For Ron• 

• saves hours of posting to general ledger • almost 
completely eliminates mathematical errors • menu driven • 
200 expense fields • will handle 1.000checks a month • will 
print checks with option to enter handwritten checks • w i ll 
do reconciliation statement with hardcopy • will print 
hardcopy of field totals both by month. year to date and end 
of year • automatic account numbering • automatic field 
entry • will print hardcopy of checkbook register • debit and 
credit memo entry • a lphabetical hardcopy of accounts 
payable and account numbers (machine language sort, very 
fast)• A ND MUCH MOREi • 

.... ----------LYNN'S-----------Account Receivable System 
Account Receivable Ag ing Report 
Checkbook Ledger System 
W ell's Data Base M anager 
Add $2.00 Freight and Handling . 
Ill inois Residents Add 6% Sales Tax. 

Send $ 10.00 Per System 
For Printouts and Documentation. 

Credit Given on Order 

$4995 
$2QOO 
$6995 
$3995 

Equipmen~ Needed: 48K Model I or Ill , 
Lineprinter, 2 Disk Drives. 
The above programs will work on TRSDOS 1 .2 and 
1.3 for the Model Ill. NEWDOS. NEWDOS80. 
NEWDOSSO V2.0, LOOS and MULTIDOS for the 
Model I and Ill. 

DATA BASE MANAGER 
BY WELLS 

perfect tool for storing and mainta ining ma iling list, 
inventories. menus. collection records. artic le references. 
important dates. c lient records • all functions menu driven • 
easy to interface to word processors and communication 

programs • sort in ascending or descending order (fast 
machine language sort) • compact stor age w ith minimum 
overhead • go from data base to visica lc and return • sort and 
select visicalc lines!!• interface to Radio Shack's " advanced 
statistical package" . 

.,. _.._ ... , 
""'•J _ ) '_.,/_:; ; . ,.,,. 

---....!.__<: • - "'-V· k c- •• 
~'""•I . : .. ·."',', ' · "tf:~ 

LYNN COMPUTER SERVICE ••• , "'"·· 
6831 W. 157 St. 

Tinley Park, Illinois 604 77 
(312) 429-1915 .... 115 
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H .. I decided to become 
my own doctor 
and make a serum. " 
looking for either two hex bytes or two 
ASCII characters. When they are found in 
succession, they are displayed l ike this: 

MATCH MADE AT 2CAO : FB [CD][96] 02-

The address displayed (2CAO) contains the 
hex byte between the first pair of signs 
(CD). The monitor then waits for you to hit 
Enter or Break. If you hit Enter, the com
puter searches for the next pair of bytes, 
and returns you to the monitor when it has 
searched through the entire memory. The 
format is: Search xxxx (Start) xxxx (Hex 

bytes) or /xx (Two ASCII ch rs). Here are two 
examples: 

SEARCH 0000 CD96 
SEARCH 0000 /M E 

(ENTER) ·O<-
(ENTER) 

Move relocates memory from the start 
to the new address for the number of bytes 
specified. The formats: Move xxxx [Start] 
xxxx [New address] xxxx [Number of 
bytes). 

Checksum computes and displays a 
checksum of memory. The format is: 
Checksum xxxx [Start] xxxx [End). 

Test does what it indicates: tests 

Program Listing 

00100 ; 
90110 ; BAM 
ee1 2e ; BY JEFF BYRKIT 
88138 ; FOR TRS- 80 LEVEL II 
00140 ; 

79A7 00150 ORG 79A7H 
79A7 8000 00 160 ST DEFW 0 
79A9 0000 00 170 EN DEFW 0 
79AB 0000 00180 OR DEFW 0 
0041 00 190 BU DCFS 65 
79EE 00 00200 co DEFB 0 
79EP 00 00210 M2 DEFB 13 
79F0 63 00220 OE FB 'C ' +32 
79Pl 4F 0023 0 OEFH ' OMMAND? I 

79F8 20 00240 DEFB 32 
7 9F9 0E 00250 OEFB 14 
79FA 00 00260 DEFB 0 
79FB 60 00270 M4 OEFB ' M ' +32 
7 9FC 41 00 280 DEFM I ATCH MADE AT 
7A09 00 00 290 OEFB 0 
7A0A 63 00300 MS OEFB ' C ' +32 
7A0B 48 00310 DEFM. 1 HECKSUM I S 
7Al6 00 00320 DEFB 0 
7Al 7 6S 00330 M.6 OEF B I E ' +32 
7Al 8 52 00340 DEFH ' RROR AT I 

7A20 00 003S0 DEFB 0 
7A21 20 00160 M7 DEFB 32 
7A22 74 00370 DEFB ' T ' +32 
7A23 4P 00380 DEFM ' OTAL ERRORS . I 

7A2P 00 00390 DEFB 0 
7A30 4 2 e0400 H8 DEFM ' B. A. 11 . OPERATING SYSTDt REV 4 . 1 
7A4 F BO 00410 OEFB 13 
7AS0 00 90420 OEPB 0 
7AS1 S2 99430 MC OEFK 1 R• +J2 
7AS2 4S 00440 OEFM I ESULT IS I 

7ASB 00 00450 DEFB 0 
7ASC 20 80460 HO DEFB 32 
7ASO 63 004 70 DEFB ' C ' +32 
7ASE 41 00480 DEFH ' ARRY IS I 

7A66 00 00490 OEFB 0 
7A67 6E 00S00 E3 DEFB ' N' +32 
7A68 4P 00510 DEFM ' OT ENOUGH I NFORMAT ION. 1 

7A7E 00 0 0520 OEFB 0 
7A7F 73 00530 E5 DEFB 'S ' +32 
7A80 S9 005 40 DEFM 1 YNTAX ERROR , 1 

7A8C 00 005S0 DEFB 0 
7A80 6£ 00S60 E6 DEFB ' N' +32 
7A8E 4P 00S70 DEFM ' ON-HEX NUMBER . I 

7A9C 00 00580 CM DEFB 0 
7A90 S 2 00S90 DEFM ' RESTART I 
7M4 00 00600 DEFB 1 3 
7MS 00 00610 DEFB 0 
7AA6 41 00620 DEFM ' ASCII I 
7MB 00 80630 DEF'B 0 
7AAC 44 00640 DEFM. ' DUMP ' 
7AB0 00 0065 0 DEFB 0 
7AB1 40 00660 OEFM 1 M0 DIPY 1 

7AB7 00 00670 DEF'B 0 
7AB8 S3 00680 DEFH 'SEARCH I 

7ABE 00 00690 OEFB 0 
7ABP 40 00700 DEFM 'HOVE ' 
7AC3 00 0071 0 DEFB 0 
7AC4 4 3 00720 DEFH 'CHECK SUH I 
7ACC 00 00730 DEFB 0 
7ACO S 4 00740 OEFH ' TEST ' 
7A01 00 00750 OEFB 0 
7A02 SA 00760 OEFH ' ZERO ' 
7A06 00 00770 DEFB 0 
7A07 47 00780 DEFH ' GOTO' 
7AOB 08 007 90 OEFB 0 
7AOC 42 00800 DEFM ' BAS ICM' 
7AE2 00 00810 DEFB 13 
7AE3 00 00820 DEFB 0 
7AE4 42 00830 DEFM ' BAS.IC l' 
7AEA 00 00840 OEFB 13 
7AEB 00 008S 0 DEF B 0 
7AEC 4 2 00860 DEF'M 'BASIC' 
7AF1 00 00870 DEFB 1 3 
7AF2 80 00880 OEFB 0 
7AP3 4 9 0 0890 DEF'M 'INP I 

Program continues 
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memory. No locations are changed. The 
address w ith the suspected error is 
displayed. After the last address has been 
tested, a total number of errors Is printed. 
If you make a typing error, such as testing 
the entire ROM , hit the Break key. The for
mat is: Test xxxx [Start) xxxx [End). 

Zero is a command that zeroes memory. 
The format is: zero xxxx (Start] xxxx [End). 

GOTO executes a jump to the location 
given. The format is: GOTO xxxx [Address). 

BAS/CM jumps to OOOOH (power-up). The 
format is: BASICM 

BAS/Ct jumps to 1A19H (re-entry). The 
format is: BASIC1 

BASIC jumps to 72H (better than 1A 19). 
The format is: BASIC 

# repeats a command. The user must 
retype any additional information. 

Add is something you learned how to do 
in fi rst grade. It adds two hexadecimal 
numbers and displays the result , along 
with the carry. The format is: Add xxxx 
[first number) xxxx [second number]. 

Sub is something you learned in the 
second grade. It subtracts two hexa
decimal numbers and displays the result 
and the carry. The format is: Sub xxxx [first 
no.) xxxx [second no.]. 

/NP inputs a value from a port. The 
received value is displayed. The format is: 
INP xx [port#). 

Out outputs the specified port with the 
specif ied value. The format is: out xx [port 
#) xx [value]. 

Enter enters a string of ASCII char
acters. Control characters are accepted 
also. The format is: Enter xxxx (Address]. 

When entering any command, any ext ra 
informat ion such as addresses, values, and 
so forth, should have a space included be
tween each item: 

Dump (space] 44A7 (space] 4500 
Search [space) 0000 [space] /ME 
Out (space) FF [space) 08 

When I wrote the monitor, I made it as 
easy as possible to take o ut the 
subroutines and use them in other pro
grams. You can change the name of any 
command by changing its name at CM, 
change the error messages E1-E4, and so 
forth. See Table 1 for the list of subroutines 
and their functions. 

The program, in it s present state, oc
cupies only 88 bytes more than T-Bug. 
Which would you rather have? Think about 
it. • 

Jeff is a 14 year old. This is his first pub
lished article. 



Program continued 

nr6 80 00900 
7AF7 4F 8891B 
7AFA B0 80928 
7AFB 4 5 80938 
7B00 00 00940 
7BB1 41 00950 
7B04 00 0096B 
7885 53 0B970 
7B0S 0000 009S0 
7B0A DD6E03 00990 
7B0D 006604 01000 
7810 DA9AS4 01010 
7Bl3 AF 01B20 
7814 Bl 01030 
7Bl5 FAA604 Bl040 
7BlS FE20 01050 
7BlA 027004 01 060 
7BlD C36004 01070 
7B20 7E 010S0 
7B21 B7 01090 
7B22 CS 01190 
7B23 23 91110 
7B24 PE4l 01129 
7B26 2S0S 01130 
7B2S P23 07B 01140 
7828 CD3A93 011S0 
7B2E 1SP0 01160 
7B39 PESA 9117B 
7832 2S97 011S0 
7834 PA3B7B 01199 
7B37 0620 01200 
7B39 1SP0 01210 
7B3B C620 0122B 
7B3D lSEC 0 1230 
7B3F CS 012 40 
7B40 01S001 01250 
7B43 CD60B0 01260 
7B46 Cl 01270 
7B47 C3E3B3 812S0 
7B4A 05 01290 
7848 PDES 013B0 
7840 CD2800 01310 
7850 FE!01 01320 
7852 2BB4 81330 
7B54 Fl 81348 
7B55 C3777F 01350 
7B5S PE60 01360 
7B5A 208 3 01370 
7B5C CD4900 013S0 
7BSF FDEl 01390 
7B6l Dl 01400 
7B62 C9 01410 
7B63 D5 01420 
7864 FOES 01430 
7B66 CD4900 01440 
7B69 FDEl 91450 
7B6B Dl 01460 
786C C9 01470 
786D 7E 014S0 
7B6E FEl3D 01490 
7B70 cs 01500 
7871 FE6 0 01510 
7B73 2S06 01520 
7875 FA7B7B 01530 
7878 06213 Bl540 
7B7A 77 91550 
7B7B 23 01560 
787C lSEF 01570 
7B7E 21AD79 915S0 
7 BS1 7E 01590 
7BS2 FE0D 01600 
7BS4 2087 01610 
7BS6 Fl 01620 
7BS7 21F07 9 01630 
7B8A CJ7A7F 01640 
7BBD FE20 01650 
7BSF C9 01660 
7B90 23 01670 
7B91 lSEE 016S0 
7B93 lA 01690 
7B94 B7 01700 
7B95 13 01710 
7896 20FB 01720 
7898 C9 01739 
7B99 3E41 01740 
7B9B 4 7 01750 
789C 21AD79 01760 
7B9F C3D905 01770 
7BA2 3E00 017S0 
7BA4 32EE79 01790 
7BA7 0£01 01S00 
7BA9 21AD79 01Sl0 
7BAC CD6078 01S20 
7BAF CD7 E7B 01S30 
7BB2 119C7A 01S40 
7BB5 CD937B 01S50 
7BBB lA 01S60 
7889 B7 91S70 
7BBA CB 01 SS0 
7BBB BE 91S90 
7BBC 2S06 91900 
7BBE CD7E7B 01918 
7BC1 0c 91920 
7BC2 lSFl Bl930 
7BC 4 2) 01940 
7BC5 13 01950 
7BC6 lA 01969 
7BC7 87 01970 
7BCS 28EE 019S0 
7BCA 79 01990 
7BCB 32EE79 92000 

"The program . . . occupies only 88 bytes 
more than T-Bug." 

7BCE C9 02010 RET 
7BCF 06 41 02028 BLANK LO B,65 
7BD1 7E 82038 LO A, (HL) 

DEFB 0 7802 FE29 02048 CP 32 
DEFM ' OUT ' 7804 23 8205B INC HL 
DEFB 0 7BD5 CS 02B60 RET z 
DEFM ' ENTER ' 7806 FEBO 02870 CP 13 
DEFB 0 7808 28 828S8 DEC HL 
DEFM 'ADD' 7BD9 cs 02090 RET z 
DEFB B 7BDA 23 0210B INC HL 
DEFM 'SUB' 7808 10F2 0211B DJNZ BLANK 
DEFW 0 7BDD C9 02120 RET 

LW LO L, (IX+3) 7BDE FS 07130 HTOASC PUSH AF 
LO H,(IX+4) 7BDF E6FB 02140 AND BFBH 
JP C, 49AH 7BE1 BF B215B RRCA 
XOR A 7BE2 BF 0216B RRCA 
OR c 7BE3 BF B217B RRCA 
JP M,4A6H 7BE4 BF 021SB RRCA 
CP 32 7BE5 FEH. &219& CP 18 
JP NC,47DH 7BE7 PAEC7B &2219 JP M, $+5 
JP 460H 7BEA C697 02210 ADD A,7 

PR LO A, (HL) 7BEC C638 02220 ADD A,31H 
OR A 7BEE CD3AB3 B2230 CALL 33AH 
RET z 7BP1 Fl 92249 POP AF 
INC UL 7BP2 E69F 92250 AND 9PH 
CP 'A' 7BP4 PESA &2269 CP 10 
JR Z ,PB 7BP6 PAPB7B 02279 JP M,$+5 
JP P,PB 7BP9 C697 922S9 ADD A, 7 

PA CALL 33AH 7BPB C630 02299 ADD A,39H 
JR PR 7BPD C33A03 92390 JP 33AH 

PB CP 'z' 7C09 23 B231B ASCTOH INC HL 
JR Z,PC 7C01 CS 02320 PUSH BC 
JP H,PC 7C02 CDA47C 02338 CALL NUM 
SUB 32 7C85 7E 02349 LD A, (HL) 
JR PA 7C06 28 023S0 DEC HL 

PC ADD A,32 7C07 F5 02360 PUSH AF 
JR PA 7C0S CDA47C 92378 CALL NUH 

KB PUSH BC 7C0B 7E 023S8 LD A, (HL ) 
LD BC, 18BH 7C0C 23 02390 INC HL 
CALL 6BH 7C8D D63B 0240B SUB 38H 
POP BC 7C0F FEBA B241B CP 10 
JP 3E3H 7Cll FA167C 02420 JP M,Il 

KEY! PUSH DE 7Cl4 D697 0243B SUB 7 
PUSH IY 7Cl6 CB27 02440 Il SLA A 
CALL 2BH 7ClS CB27 82450 SLA A 
CP 1 7ClA CB27 82468 SLA A 
JR NZ,KK 7ClC CB27 82478 SLA A 
POP AF 7ClE 4F B24S0 LD C,A 
JP ENTRY 7ClF Fl 02490 POP AP 

KK CP I @' +)2 7C20 D630 825 B0 SUB 3 8H 
JR NZ, $+5 7C22 FE0A 82519 CP l8 
CALL 49H 7C24 FA297C 82529 JP M, 12 
POP IY 7C27 D687 82530 SUB 7 
POP DE 7C29 FS 02540 I2 PUSH AP 
RET 7C2A 79 92550 LD A,C 

KEY PUSH DE 7C2B 47 02568 LD B,A 
PUSH IY 7C2C Fl 82578 POP AP 
CALL 49H 7C2D B0 02SS9 OR B 
POP IY 7C2E Cl ,2598 POP BC 
POP DE 7C2F C9 92690 RET 
RET 7C38 210000 02610 ZEROl LD HL, 8 

CON LD A, (HL) 7C33 22A779 02629 LD (ST) ,HL 
CP 13 7C36 22A979 82639 LD (EN) ,BL 
RET z 7C39 22AB79 02649 LD (DR) ,BL 
CP ' A '+31 7C3C C9 026 58 RET 
JR Z,LLl 7C3D CD397C 92669 EVALl CALL ZEROl 
JP M,LLl 7C49 21AD79 82679 LD BL,BO 
SUB 32 7C43 C37E7B 926S9 JP UN 
LD (HL) ,A 7C46 CDCF7B 82699 EVAL CALL BLANI. 

LLl INC HL 7C49 CDA47C 92790 CALL NUH 
JR CON 7C4C CD907C 02710 CALL ASCTOB 

UN LD HL,BU 7C4F 57 82720 LD D,A 
LL2 LO A, {HL) 7C50 23 02738 INC BL 

CP 13 7C51 CDA 47C 92749 CALL NUK 
JR NZ, LAl 7C54 CD907C 02750 CALL ASCTOH 
POP AP 7CS7 SP 02769 LD E,A 
LD HL,H2+1 7C5S C9 02778 RET 
JP ENTRY+3 7CS9 CD467C 927S0 GET) CALL EVAL 

LAl CP 32 7C5C ED53AB79 9 2799 LD (DR) ,DE 
RET NZ 7C69 CD467C 02S91 GET2 CALL EVAL 
INC HL 7C63 ED53A979 02Sl0 LD (EN) ,DE 
JR LL2 7C67 CD467C 02829 GETl CALL EVAL 

NEXT LD A, (DE) 7C6A ED53A779 82830 LD (ST) , DE 
OR A 7C6E C9 02S49 RET 
INC DE 7C6F 0609 92S50 GETKEY LD B,0 
JR NZ ,NEXT 7C71 210000 02S60 LD HL,0 
RET 7C74 C3D905 82S70 JP 5D9H 

INPUT LD A,65 7C77 PE29 82880 CASC CP 32 
LD B,A 7C79 2S06 02890 JR Z,Jl 
LD HL,BU 7C7B P2Sl 7C B2990 JP P,Jl 
JP 5D9H 7C7E 3E2E 82910 J2 LD A, 1.1 

DECIPH LD A,0 7CS0 C9 02920 RET 
LD (CO) ,A 7CS1 PE7A 02930 Jl CP I Z I +32 
LD C,l 7CS3 CB 02949 RET z 
LD HL,BU 7CS4 FB 029S9 RET K 
CALL CON 7CS5 1SF7 02960 JR J2 
CALL UN 7CS7 7A 02978 DEHL LO A,D 
LD DE,CM 7CSS BC 829S9 CP H 

G2 CALL NEXT 1cs9 C8 82990 RET NZ 
G3 LD A, (DE) 7CSA 7B 83990 LD A,E 

OR A 7CSB BD 83810 CP L 
RET z 7CSC C9 93920 RET 
CP (HL) 7C8D 7C 83830 OISPHL LD A,H 
J R Z, S+B 7C8E CDDE7B 93849 CALL HTOASC 
CALL UN 7C91 7D 83950 LD A,L 
INC c 7C92 CDDE7B 03869 CALL HTOASC 
JR G2 7C95 3E20 8 3978 LD A,32 
INC HL 7C97 CD3A93 839S0 CALL 33AH 
INC DE 7C9A 3E3A 03998 LD A,': I 

LD A, (DE) 7C9C CD3A93 83100 CALL 33AH 
OR A 7C9F 3E28 83119 LD A,32 
JR NZ,G3 
LD A,C 

Program continues LD (CO) ,A 

... see List of Advertisers on page338 
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LOWEST PRICES 

°" TRS 80"' 

Model U 641C $ 3298 

Model Ill 16K $839 

Line Printer VD. $329 

OKI DATA 
Microline 80 
Microline 82 

EPSON MX-70 
EPSON MX-80 

$394 
$499 

$369 

$479 

s SAVE 
MOST ORDERS $ 

SHIPPED WITHIN 
ONE BUSINESS DAY 

VERBATIM DATALlfETM DISKETTES 
51/. -inch (box of 10) $25.95 
8-inch Double-Density, $43.95 

* P8Yft*M· Money Ormr. c.i-·1 
Check. CetWied Cllectt . ...._ 
Checks·~ 3 ,...... ID dNr. lllSA. 
MASTERCHAAGE - Add 3'1o.. 

WRITE OR CALL FOR OUR COMPLETE PRICE UST. 

CALL (602) 458- 2477 
- All prices are mail order only -

RAND'S ... ,~ 
2185 E. FRY ILVD. 

® SIERRA VISTA , AZ 85635 
TRS-80 is a trademark of Tandy Corporation. 
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Program conUnues 
7088 3P 84378 CCP 7ED9 E088 8 5650 LDIR 
7DBC 2l5l7A 84380 LO HL , KC 7E02 C3777P 85668 JP ENTRY 
7DBF CD2878 84390 CALL PR 7E05 CD3D7C 9 5679 CHKSUM CALL EVALl 

7CAl C33A83 831 28 JP 33AH 7DC2 2M979 84488 LO HL, ( EN) 7E08 CD687C 856S8 CALL GET2 
7CA4 7E 83138 NOH LD A, (HL) 7DC5 ED5BA77 9 84418 LO OE , (ST) 7 EDB 2M979 85690 LO HL, (EN) 
7CAS PESO 8314B CP l3 7DC9 EDS2 84428 SBC HL ,DE 7 EDE EDSBA779 8 S788 LD DE, (ST) 
7CA 7 280S 831SB JR NZ, N32 7DC8 3£11 84438 LD A,8 7E£2 0 £00 0 5718 LD c, e 
7CA9 21677" 83160 LD HL ,E3 7DCD PS 84441 PUSH AF 7EE4 7E 0 S728 Pl LO A, (RL ) 
7CAC l88F 83 178 JR N422+5 7DCE CD8D7C 144SI CALL DISPHL 7EES Bl 0S738 AD O A,C 
7CAE PE30 03lS0 N32 CP 'B ' 7DD1 2lSC7A 04460 LD HL, KD 7 EE6 4F 0 S740 LD C ,A 
7CB0 2812 03190 JR Z , Nll 7DD4 CD2 07B 04470 CALL PR 7EE7 CDB77C 0 57 50 CALL DEHL 
7CB2 F2C4 7C 03200 J P P,Nll 7DD7 Fl 04480 POP AF 7EEA 23 0 5760 INC HL 
7CBS 2lSD7A 03210 N2l LO HL,E6 7DDB l7 04490 RLA 7EEB 20F7 0 S77 0 JR NZ , Pl 
7C8 8 3E20 03220 N422 LO A, 32 7DD9 CDD E7B 04500 CALL HTOASC 7£ED CS 0 5780 PUSH BC 
7C8 A CD3A03 03230 CALL 33AH 7DOC C3777F 04 51 0 JP ENTRY 7EEE 210A7A 0 S790 LD HL ,HS 
7C8D CD207B 03240 CALL PR 7DDP CD3D7C 04S20 SEARCH CALL EVALl 7EP1 CD207B 0 SS00 CALL PR 
7CC8 Pl 032S0 POP AP 7DE2 CD6 77C 0453 0 CALL GETl 7EF4 Cl 85Sl0 POP BC 
7CCl C3777P 83268 JP ENTRY 7DE5 COCF7B 04 540 CALL BLANK 7EP5 3E3E 0 5S20 LD A,'> ' 
7CC4 PE39 0327 0 Nll CP ' 9 ' 7DES 7& 04 5SB LD A, ( HL) 7EF7 FS 0 SS3 8 PUSH AP 
7CC6 CS 032S0 RET z 7DE9 PE2P 04 S60 CP '/ ' 7EF8 3D 8 SS48 DEC A 
7CC7 PS 83290 RET H 7DEB 2008 04 578 JR NZ, Zl 7EP9 3D 0 S850 DEC A 
7CC8 P£41 83380 CP 'A' 7DED 23 04 S88 INC HL 7EPA CD3A03 0 5860 CALL 33AN 
7CCA 2813 83318 J R Z ,N3l 7DEE 7E 04590 LD A, (HL) 7EFD 79 8 5878 LD A,C 
7CCC PABS7C 83328 JP M,N2l 7DEF 47 04600 LD 8 , A 7EFE CD0£7B 8S880 CALL HTOASC 
7CCP FE46 8 3338 N31 CP • F' 7DF8 23 84610 INC HL 7F0l Fl 8 S890 POP AF 
7CD1 ca 83348 RET z 70 Pl 7E 84620 LO A, (H L) 7F82 CD3A03 0 S90 0 CALL 3 3AH 
1c o2 re 03350 RET H 7DP2 4F 04630 LD C, A 7F05 C3777F 05910 JP ENTRY 
7CD3 l8E0 03 360 J R N2l 7DF3 2AA779 04640 LD HL, IST) 7F08 CD3D7 C 05920 TEST CALL EVALl 
7CD5 ES 0337e ERROR PUSH HL 7DF6 1812 046 S0 JR Z2 7F08 CD607C 0 S 930 CALL GET2 
7CD6 09 03380 EXX 7DF8 2AA779 04660 Zl LO HL, (ST) 7F0E 2AA979 0 S940 LD HL, (EN) 
7CD7 2ll77A 0 3390 LD ilL,M6 7DFB ES 04670 PUSH HL 7Fll EDSBA779 0S9S0 LD OE, (ST) 
7CDA CD207B 03400 CALL PR 7DPC 2lAD79 046S0 LO HL , BU 7flS 0£00 0S960 LD c . 0 
7COO El 03410 POP HL 7DFP COCP78 04690 CALL BLANK 

7Pl 7 7E 0S970 Ql LO A, (HL) 
7CDE CDSD7C 03420 CALL DISPHL 7E02 CD677C 04700 CALL GET! 7PlS rs 0S9S0 PUSH AF 
7CEJ 3£88 03430 LO A, 8 7£0 5 ED48A779 04710 LO BC , (ST) 7Fl9 3EAA 0 5990 LD A,178 
7CE3 CD3A03 03440 CALL 33AN 7E09 El 04720 POP HL 7Pl8 77 06008 LD (HL) ,A 
7CE6 3£88 034 S0 LO A, 8 7E0 A ES 84730 Z2 PUSH HL 7PIC CBl6 06010 RL (HL) 
7CE8 CD3A83 03460 CALL 33AH 7E0B Dl 84748 POP DE 7FIE CBlE 06028 RR (HL) 
7CEB )EBO 03470 LO A,1 3 7E0C 7£ 047S0 ZJ LO A, (HL ) 7P28 7 £ 060 38 LD A,{ HL) 
7CED CD3AB3 03480 CALL 33AH 7£00 88 04768 CP B 7P21 FEAA 06040 CP 178 
7CF8 CDS803 03490 CALL JSSH 7E8 E 23 04770 INC HL 7F23 C4DS7C 860S8 CALL NZ,ERROR 
7CP3 FEBl 03500 CP I 7£0F 280 8 047 80 J R Z,Z4 7F26 Fl 86860 POP AF 
7CP5 2084 03SJ 0 JR NZ, Rll 7Ell CD877C 04790 ZS CALL DEHL 7F27 77 06070 LD (HL) ,A 
7CF7 Fl 03520 POP AF 7£14 CA777F 048 00 JP Z ,ENTRY 7F28 CD877C 86080 CALL DEHL 
7CF8 C3777F 03530 JP ENTRY 7£17 1 8P3 04 810 J R ZJ 7F 2B 2 3 06090 INC HL 
7CFB D9 03S 40 Rll EXX 7£19 7 £ 04S20 Z4 LO A, (HL ) 7F2C 20£9 06100 JR NZ,Ol 
7CFC DC D35 S0 INC c 7ElA 89 04 830 CP c 7F2£ 3£00 06110 LD A, 13 
7CFO C9 03S60 RET 7£18 23 04840 INC HL 7F30 C03A03 06120 CALL 33AH 
7CFE CD3D7C 03570 INF CALL EVALl 7EJ C 28F3 04850 JR NZ,ZS 7F33 7 9 06130 LD A,C 
708 1 COCF7B 03S80 CALL BLANK 7El£ CS 84868 PUSH BC 7F34 CDDE78 06148 CALL HTOASC 
7084 CD007C 03S90 CALL ASCTOH 7ElP ES 04 870 PUSH HL 7F37 2l217A 861S0 LO HL ,J47 
7097 4P 03600 LO C,A 7E20 2lP879 04880 LO HL,M4 7P3A CD2078 06160 CALL PR 
708 8 £07S 03610 I N A, (C) 7£23 C02878 04 890 CALL PR 7 F3D C3777P 06170 JP ENTRY 
708A PS 03620 PUSH AF 7E26 El 04 908 POP HL 7P40 CDlD7C 06180 ZERO CALL EVALl 
708 8 3EC6 03638 LD A, 198 7E27 28 04918 DEC HL 7P43 CD607C 86190 CALL GET2 
7080 C03A03 03640 CALL )JAN 7£28 28 84 928 DEC HL 7P46 2AA979 86280 LO HL, (EN) 
7010 3E3C 036 58 LO A, I<' 7E29 CD8D7C 0 4930 CALL DISPHL 7P49 EDS8A779 86210 LD OE, (ST) 
701 2 CD3A03 03668 CA LL 33AH 7E2C 28 04940 DEC HL 7F4D 3 680 06220 Rl LD (HL), 8 
701 S Pl 83670 POP AF 7E20 OS 049S8 PUSH OE 7F4F CD877C 8623 8 CALL DEHL 
701 6 CDDE7B 03680 CA LL HTOASC 7E2E 7£ 04960 LD A, ( HL ) 7FS2 23 06240 INC HL 
7019 3E3E 03690 LD A, I) I 7£2P CDDE78 04970 CALL HTOASC 7FS3 20P8 062S0 JR NZ,Rl 
701 8 CD3A03 03700 CALL 33AH 7E32 3E20 04980 LD A, 32 7F 5S C3777F 06260 JP ENTRY 
701£ C3777F 03710 JP ENTRY 7E34 CD3A03 04 990 CALL 33AH 7FS8 C0307C 06278 GOTO CALL EVALl 
7021 CD3D7C 8 3720 OUT CALL EVALl 7E37 3E3C 0 S000 LD A,'< I 7PSB CD677C 06280 CALL GE Tl 
7024 COCP7B 03730 CALL BLANK 7E39 CD3A83 0 5010 CALL 33AH 7PSE 2AA779 8 6290 LD HL, (ST) 
7027 C0007C 037U CALL ASCTOH 7E3C 23 0 S020 INC HL 7P61 £9 86300 J P (HL) 
7D2A 4F 037S0 LO C , A 7E30 7E 0 5030 LO A, (HL ) 7F62 COC981 06310 ENTRYl CALL lC9H 
7028 cs 03768 PUSH BC 7E3E CDDE7B 0S040 CALL HTOASC 7P6 5 2l3t7A 06320 LD HL,K8 
702C COCF7B 03770 CALL BL ANK 7E4l 3£3£ 0 s 0 s 0 LD A, I>' 7P68 COA728 06338 CALL 28A7H 
7D2F CD007C 837S0 CALL ASCTOH 7E43 C03A03 BS060 CALL 33AH 7F68 2l3P78 06340 LD HL,kB 
7032 Cl 03790 POP BC 7E46 3E3C 05878 LD A, I<' 7F6E 221648 863S8 LD ( 48l6H) ,UL 
7033 £079 03808 OUT (C) , A 7E48 C0 3A03 BS888 CALL 33AH 7F71 211A78 86360 LD HL,LW 
703S C3777F 0381 0 JP ENTRY 7E4 B 23 8S890 I NC HL 7F74 221 £49 06370 LD ( 48lEH) ,HL 
7038 CD3D7C 03828 ASCDUH CALL EVALl 7E4C 7E BS1 00 LD A, (HL ) 7P77 21EP79 86388 ENTRY LD HL,M2 
7038 CD607C 03S30 CALL GET2 7E4D CDDE7B 8Sll0 CALL HTOASC 7F7A CD2 B7B 06390 CALL PR 
7D3E EDSBA77 9 03840 LO OE, (ST) 7ES0 3E3E 0Sl20 LD A, I> I 7F7D CD9978 06 400 CALL INPUT 
7042 2AA97 9 0385 0 LO HL, ( EN) 7ES2 C0 3A83 0 Sl30 CALL 33AH 7F80 PEBl 06410 CP l 
704S 7E 83860 Kl LO A, {HL) 7ESS 23 0Sl40 INC HL 7F82 2lF07 9 06428 LO HL,H2+l 
7046 E5 83870 PUSH HL 7ES6 3£20 05 15 0 LD A, 32 7F8S 2BP3 06 43 0 JR Z, ENTRY+) 
7047 CD77 7C 03 880 CALL CASC 7ESB C03A03 85160 CALL 33AH 7P87 3AAD79 06440 LO A, (BU) 
7D4A CD3 A8 3 03S90 CALL 33AN 7ESB 7£ 0Sl 70 LD A, ( HL) 7P8A PE23 864S0 CP .,, 
7D40 C04A 78 03900 CALL KEYl 7ESC CODE7B 8Sl80 CALL HTOASC 7F8C 3AEE79 06468 LD A, (CO) 
7058 El 03910 POP HL 7ESP ES 0Sl 98 PUSH HL 7F8F C4A27B 06470 CALL NZ,DECIPH 
7DSI 23 83920 INC HL 7£60 CD6F7C 05200 CALL GETKEY 7P92 PEU 06 480 CP I 
7DS2 CD877C 03930 CALL DEHL 7£63 El 0S210 POP HL 7F94 CA627P 06498 JP Z, ENTRYl 
7DSS 20££ 03940 J R NZ,Kl 7£64 Dl 85220 POP DE 7P97 PEB2 86S80 CP 2 
7DS7 C3777P 83950 JP ENTRY 7E6S Cl 0S230 POP BC 7P99 CA387D 86S U JP Z,ASCDUM 
705A CD3D7C 83960 HEXDUH CALL EVALl 7£66 F£8l 85240 CP l 7P9C PE03 86S20 CP 3 
7DSD CD607C 03970 CALL GET2 726 8 CA777P 852S0 JP Z, ENTRY 7P9E CA5A7D 06S30 JP Z,HEXDUH 
7060 EDS BA 77 9 03980 LD Ot:;, (ST) 7£68 l89P 0S26 B JR Z3 7PA1 FB84 86S 40 CP 4 
7064 2AA979 03990 LD HL, (EN) 7E60 CD3D7C 0S278 MODIFY CALL EVALl 7PA3 CA6D7E 06SS8 JP Z,MOOI FY 
7067 CD8D7C 04080 L2 CALL DISPHL 7£70 CD677C 85280 CALL GETl 7PA6 FE85 06S60 CP s 
706A 0610 04018 LO 8 , 16 7E73 2AA779 0S290 LD HL , ( ST) 7PA8 CAOP70 06S70 JP Z,SEARCH 
706C 7E 04020 LI LD A, (HL) 7£76 CD8D7C 8S300 Ml CALL DISPHL 7FAB FE96 06S80 CP 6 
7060 CDDE78 0403 0 CALL HTOASC 7E79 7E 0S310 LD A, (HL) 7FAD CABP7E 06S90 JP Z,HOVE 
7070 3£20 04040 LO A,32 7E7A CDDE7B 0S320 CALL HTOASC 7FB0 PE87 06600 CP 7 
7072 CD3A03 04050 CALL 33AH 7E7D 3E20 05330 LD A,32 7FB2 CAD57E 06610 JP Z,CHXSUM 
7D7S CD877C 04060 CALL DEHL 7E7P CD3A03 0S340 CALL 33AN 7FBS PE08 06620 CP B 
7D7 B 23 04070 INC HL 7E82 C0637B 0 S3S 0 CALL KEY 7F87 CA087P 06630 JP Z,TEST 
707 9 CA 777F 04080 JP Z,ENTRY 7£85 CD3A03 0 536 0 CALL 33AN 7FBA PE89 06640 CP 9 
7D7C 10 EE 04090 OJNZ Ll 7£88 FEBO 0 5370 CP 13 7FBC CA 407F 066S0 JP Z,ZERO 
7D7E ES 04100 PUSH HL 7E8A 28lP 05380 JR Z,H21 7FBF PESA 06668 CP 18 
70 7P DS 04110 PUSll DE 7E8C PEBl 0S398 CP l 7PCl CAS87P 86678 J P Z,GOTO 
7088 CD6F7C 04120 CALL GET KEY 7E8E CA777P 8S400 JP Z,ENTRY 7PC4 FE8B 86688 CP ll 
7083 Cl 04130 POP DE 7E91 32AD79 0S418 LO {BU) ,A 7PC6 CA0988 06698 J P z ,0 
7084 El 04148 POP HL 7E94 CD637B IS420 CALL KEY 7PC9 PE8C 86780 CP 12 
7D8S FEBO 041S0 CP l3 7E9 7 CD3A8 3 0 5438 CALL 33AH 7FCB CAl91A 86718 JP Z, 1Al9H 
7087 28DE 04160 JR Z,L2 7E9A 32AE79 0 S440 LO (BU+l ) ,A 7FCE FESD 86720 CP 13 
7089 C3777P 84170 JP ENTRY 7E9D ES 0 S4S8 PUSH HL 7PD0 CA7200 86 730 JP Z, 72H 
708C CD3D7C 04180 ADD CALL EVALl 7E9E 21AD79 0 S460 LD HL,BU 7FD3 FEBE 86740 CP 14 
7D8F CD607C 04190 CALL GET2 7EA1 CD807C 0 S470 CALL ASCTOH 7PDS CAPE7C 06 7S0 J P Z, lNP 
7092 2lSl 7A 84200 LD HL, KC 7EA4 El 0 S480 POP HL 7FD8 FEBF 06760 CP 1 5 
7D9S CD2 07B 04210 CA LL PR 7EAS 77 0 S490 LD (HL) ,A 7FDA CA2l 70 06770 JP Z,OUT 
7098 3E00 0422 0 LO A, 0 7EA6 3E0D 0SS00 LD A, 13 7FDD FE19 06780 CP 16 
7D9A 2AA779 84230 LO HL, (ST) 7EA8 CDlA03 05Sl0 CALL 33AH 7FDF CAAE7E 06 7 90 JP Z, ENTER 
7090 EDSBA979 04240 LO DE , (EN) 7EAB 23 0 S528 M21 INC HL 7FE2 FEll 06800 CP l7 
70Al 19 04 2S0 ADD HL ,DE 7EAC 18C8 0SS30 JR Hl 7FE4 CA8C7D 86810 JP Z,ADD 
7DA2 PS 04260 PUSH AF 7EAE C03D7C 0SS40 ENTER CALL &VALl 7FE7 PE12 06820 CP 18 
7DA3 C08D7C 04270 CALL DISPHL 7EBI CD677C 0 5550 CALL GET! 7FE9 CA847D 06830 JP Z,SUBTR 
7DA6 21SC7A 04280 LD HL,MD 7E84 2M779 05S60 LD HL, (ST) 7FEC 3AAD79 06840 LD A, (SU) 
7DA9 CD287B 04290 CALL PR 7£87 06FP 05S70 LD B, 255 7PEP PE80 068S8 CP 13 
7DAC Fl 94380 POP AF 7EB9 CDD90 S e ssse CALL SD9H 7FFl 21P079 06S60 LD HL,H2+1 
7DAD 17 84310 RLA 7EBC C3777F 8 SS90 JP ENTRY 7PP4 CA7A7P 06878 JP Z, ENTRY+3 
7DAE CDDE78 04320 CA LL HTOASC 7EBF CD307C 0S600 HOVE CALL EVALl 7PF7 217P7A 06880 LD HL ,ES 
7081 C3777F 04330 JP ENTRY 7EC2 C0597C 0 S6 l0 CALL GET3 7FPA CD2878 86890 CALL PR 
7084 CD3D7C 04340 SUB TR CALL EVALl 7ECS ED 48A779 0S620 LD BC, (ST) 7PPO C3777F 06900 JP ENTRY 
7087 CD607C 043 S0 CALL GET2 7EC9 EDS BA979 0S630 LD OE, ( EN) 7F62 86910 END ENTRYl 
70BA 37 04360 SCF 7ECD 2AAB79 05640 LD HL, (DR) 00000 TOTAL ERRORS 
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Our Users asked for it, and we made the 
best TRS-80 disk assembler even better! 
Now M-ZAL has: 
• Recursive MACROS with fu ll symbolic parameter 

substitution 
• Conditional assembly with unlimited nesting 
•Text Editor warm-start/recovery option 
• Support for a ll popular source file formats 
• Load Module inspect/superzap using LINKER 
and the features that made it famous: 
• True multi-pass assembly 
• Full Screen Option Menus 
• ENTRY/EXTERN symbols, relocation,and object 

module linking 
• 8 character labels with sorted symbol table 
• Built-in symbol table c ross-reference 
• Nested 'INCLUDES (source file chaining/nesting) 
• Lower case support (Model 3 only) 
• Over 175 pages of documentation including 

Z-80 Technical Manual 
• Full Screen Text Editing and much, much more! 

M-ZAL provides a modular, structured development 
environment that makes programming your TRS-80 
a truly enjoyable experience. Order yours today. 
(Requires 32k, 2 disk system) 

11050-10 Mod 1 $149.00 
11250-10 Mod 3 $149.00 

CAU Development SoftWQte-, 

---The ProfessionQls Choice: 
Full Screen Text Editor for BASIC: we were the first to 
give the TRS-80 this indispensable ability! A must for 
every BASIC programmer: 

11010-20 Mod 1 $24.95 
11210-20 Mod 3 $29.95 

T-ZAL: custom designed for the Model 3, this tape 
based assembler has many of M-ZAL's most 
desired features. 

1 1250-20 Mod 3 only $49.95 

XBUG: for machine language analysis and 
debugging - this tiny (2.5k) but powerful program 
lets you do it all! 

11020-10 Mod 1 $19.95 
11220-10 Mod 3 $19.95 

FILEXFER: transfer any disk file between two TRS-80s. 
Use direct cable link or RS modems. Mod 1 and 
Mod 3 can be mixed. RS-232 and disk reqd. 

1 1040-10 Mod 1 and 3 $49.95 

,,,. See List of Advertisers on page 338 

-BASIC Editor user 

Call or write for more information. 
All products require level II. 
Mail orders specify catalog 1. 

Send check, money order, or MC/VISA 
numbers and expiration date to: 

Computer Applications Unlimited 
P.O. Box 214, Dept. ABM Rye, New York 10580 
(914) 937 6286 
N.Y. State residents add applicable sales tax. 
Outside USA and Canada add $7.00 shipping. 
Dealer Inquiries Invited. E-fr~ 

VISA I 

'Id COMPUTER 
~ APPLICATIONS 

TM UNLIMITED™ ... 120 
a div. of CAU, Inc. 

TRS-80 is a TM of Tandy Corp. M-ZAL is a TM of CAU, Inc 
Z-80 is a TM Of Zilog, Inc. 
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CALL TOLL FREE 
800424-2738 

DEFENSE 
COMMAND 

fl~ ~ 
ll . 

By Hogue & Konyu from Big Five 
You are the lone defender of 10 Krotnium fuel 
cells essential for the survival of the planet. 
Aliens swoop down from above to s teal the 
fuel; it's your job to destroy them. You can 
still save the cell s after a raid, but you must 
shoot the alien and simultaneously move under 
the cell to catch it. If things look bad you can 
set off one of your 4 antimatter bombs and 
destroy all enemies on the screen! 

16K tape ... S 15. 95 32K disk ... S 19. 95 

By Westmoreland & Gilman from A. I. 
You' ll need all your keyboard manipulative 
sk ills to keep up with the action in this arcade 
game . You travel across the planet's low
-altitude airspace in an effort to prevent the 
marauding enemy from capturing your ener
gizer cell s. All manner of alien craft await 
your arrival with destruc tive forces. For 1 or 
2 players, with sound. 

32K disR ... $24.95 

'""'° , -:.· 1 • >l• l •ll ""'°' 
. ·tt .. 

. -
' . 
~--

ALIEN 
DEFENSE 

By Larry Ashmun from Soft Sector 
Piloting you r ship across the horizontally 
moving terrain, you must battle the various 
enemy spacecra ft. You are under attack a l
most constantly, and to make matters worse, 
your ground patrol people are being picked 
up by the alien landers. To save them, you 
must shoot the landers and "catch" the falling 
man. This fast action game requires skill and 
rapid reflexes. The model Ill version uses 
that model's special graphic features. 

Model I, Tape : $19.95 Disk : $24.95 

UK\ 
PAOGAAm 

/TOAE 

By Roger Schrag from A. I. 
Your job is simply C ! ) to pilot your ship 
through a tortuous, horizontall y scrolling 
maze, avoid or destroy the many enemy mis
si les that are constantly being launched 
against you, then find and destroy the alien 
fuel dumps. All the while, you must constant
ly monitor your dwindling fuel supply or r isk 
an untimely end. 1 or 2 players, with sound. 

16K tape ••. $14.95 
32K disk ... $20. 95 

Instant Search/Sort 
DATABASE 

By G. Hatton from Acorn 
An easy- to- use, yet powerful database man
agement tool , ISS alleviates many of the comp
lications usually found in setting up and main
taining information files. Written in machine 
language, ISS can provide a multitude of 
sorts. subsorts, searches and categorizations 
in seconds. Because the processing is done in 
memory, you can manipulate the data at will 
without risk to your database on tape or disk. 
T he number of records is limited only by your 
file format and the amount of RAM in your 
system. 

By Andrew P. Bartorillo from Acorn 
A complete management tool for the home bud
get, it accurately keeps track of your check 
book and provides an easy method of budget 
allocation. You can store information on up to 
100 c heckbook entries per month ( 250 with 
Q8K), specify any automatic withdrawals, 
keep records of tax-deduc tibles, and record 
expenses by category. You can even break up 
charge account payments into the proper cat
egories. 

32K disk ... $39.95 

Data File 
Programming 

By Finkel & Brown from Wiley & Sons 
T his self- teaching guidebook, written in 
clear. non-technical language, leads you at 
your own pace through the intricacies of data 
fi le programming and maintainence. Once 
learned, data file manipulation is the key to 
virtually all programming in the bu s iness and 
classroom environment. The book helps you 
set objectives and self- tests you on your pro
gress- ' toward them. 

TRS·~ Unleu loloOel 1 
tlierwl 
Not.cl •• 

From Lobo 

" ... LOOS is by far the best disk operating 
system for the Model I TRS- 80." 

Paul Wienner, 
J une 80- MICROCOMPUT I NG 

11 
•• • i f you are a serious programmer, you 

should have LOOS. " 
George Blank , Editorial Director 
September CREATIVE COMPUTING 

A totally new and advanced operating system 
that offer s benefits to everyone from novice 
to advanced system programmers. LOOS 
comes with one of the most complete and well 
written documentation books ever, with 
easy-to-follow instructions to get started plus 
a wealth of supporting information for when 
you need it. This , plus a toll- free customer 
service number means that LOOS supports 
you as no one has before! 

Completely device independent , LOOS pro
vides for routing , linking , setting, and filter
ing of the input /output of a number of 
peripherals. Up to eight disk drives are sup
ported in almost any mixture : 511

, 8", 
single/double density, up to 80 tracks, even 
hard disks. 

"Job Control" can end the tedium of repetitive 
keystrokes needed to call up and manipulate 
programs. Once you tell LOOS what it needs to 
do to get you up and running, it executes the 
series thereafter with a simple command. And 
LOOS notes the date all files were created or 
modified -- even flagging files that haven't 
been backed-up after modification. 

We've just scratched the surface of LOOS' 
capabilities, and we'll g ladly send you a 
pamphlet that goes into more deta il. But 
better yet, order LOOS now and begin 
enjoying the power that this system will bring 
to your computer use. 

Disk with manual:~ "'°"',.Cl~ 
Specify model I or~ \ ~..,, 

EDITOR I 
ASSEMBLER

PLUS 
By Chamber li n & Yat es from Microsoft 
The "PLUS " in assembly language program
ming h as arrived! Get t he features of the 
Radio Shack version, PLUS the debugging 
features, macros. and more. Clear explana
tions abound in t he 80- page reference/in
struction manua l. It fully describes all the 
features, including the macro faci lity, assem
bly direct to memory, conditional assembly, 
added expression evaluators, auto- origin, 
alphabetic symbol table, and the quash 
command. 

16K tape (model 1) .... $29.95 
Model Ill, Tape : $19 . 95 Di sk : $24.95 3Q2 pages ... $9 . 95 32K disk (model 1) .... $49.95 
Visit our other store s : Seven Corners Center • Falls Church, VA & W. Bell Plaza · 6600 Security Blvd.· Baltimore, MD 

I CIC. TO ORDER CALL TOLL FREE 800 424-2738 caric~~~,;'6~~97 1 
THE PROGRAM STORE 

4200 Wisconsin Avenue NW, Dept. 8E04 Box 9609 
Washington, D.C . 20016 
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Get the most from your micro w ith 
software and accessories from one of 
the world's largest selections. 

The 
A-ogram 

Store 

CALL TOLL FREE 
800424-2738 

From Med Systems 
Your eyes are bloodshot as you peer into your 
computer 1s screen and cry, "I must be 
CRAZY!" If this has never happened to you, 
you 've never t r ied ASYLUM , the 3- D graphics 
adventure! ASYLUM places you on a cot in a 
small (padded ?) room. Periodically the janitor 
lobs a hand-grenade through t he window. 
What you do next could mean escape - - o r 
disaster. 

From Epyx 
It's a monster movie, and you are the 
mons te r ! You can be The Glob, Kraken, 
Mant ra, Mechismo, Arachnis, or Goshilla -- or 
even design your own "custom " monster (dis k 
version only). This hilarious action game is 
loaded with graphics and sound as you prac
t ice your vi llany. 

16K tape or 32K d isk ... $29.95 

By Sparky Stark s from Adventure Int. 
As me rcenary and galactic police officer, you 
mu st maintain the condi tion and control of all 
parts of your spacecraft. S u ddenly some 
thing appears on your scr een : is it a Star
pirate or a friendly merchant ship? You can't 
te ll yet, and at this speed you may have only 
a fraction of a second to make an attack / no 
attack decision . 

Model I & 111, 16K tape ... $24. 95 
Model I disk ver sion ... ... $29. 95 

LUNAR 
I 

~
, · 

,fl 
' ,;,.' '1 LANDER ;~;\ 1 

~\~ / «t'7:: -~~; 
!<.;!.,.;:::t'" ~ -p,, 

By Wall & Moncrief from Adventure Int. 
You get a vast lunar landscape, 9raphically 
dep icted in both long r ange a nd close up, 
with many choices for landing si tes . Choose a 
more difficult site and get more points -- i f 
you can land successfully. Great g ra ph ics 
and ~ound add to the r ea lt ime challenge and 
fun. 

16K tape ... $14. 95 

VOYAGE OF THE 

VALKYRIE 

+ : ................... , ............. . 
~ + 

By Leo Christopherson from AOS 
Combine the animation and music techniques 
pioneered by Christopherson with the 
challenge of his first fast- moving arcade game 
and you have VOYAGE OF TH E VALKYR IE! 
You soeed through a mag ical maze g uarded by 
ferocious b irds that s woop down to a ttack if 
you don't get them fir s t. To lis t a ll the p lay 
and option s of this excit ing game would take 
the 16 pages of instruction included. 
16K tape ... $34 .95 
16K d isk ... $39. 95 

ALSO FROM CHRISTOPHER SON: 
DUEL- N- DROIDS 

Teach your 11 animated android 11 how to wield a 
laser sword in mortal yet comic batt le. 
Entertainment for all ages. 
16K protected tape ... $ 14. 95 
16K p rotec ted disk .. . $20. 95 

By John Allen from Acorn 
Once you load ASTROBALL into your 
TRS- 80, the a r row key s become fli pper 
buttons, t he screen b ecomes t he p lay board, 
and you become the "Pinball Wizard! 11 A 
fl y ing saucer , spaceships, meteors, and 
b lac k holes add to the fun as your ball realis t 
icall y zings around the board . Five skill 
levels . 
16K protected tape ... $19. 95 
16K protect ed d isk . . . $19.95 

ALSO FROM JO HN ALLEN: 
PINBALL 
Lot s of sound and fla s hing g raphics make this 
fast action game so muc h like the real thina 
that you'll have to remind you rself not to 
"TI LT" your T RS- 80. 
16K protected d is k ... $14. 95 
16K p rotected d is k ... $20 . 95 

Unbelievable Realtime 3·0 Graphics! 

~ 
FLIGHT SIMULATION 

From Sub-Looic 
During FLIGHT SIMULATION, you in s tantly 
select in strument flight, r adar, or a breath
taking pilot 's- eye- v iew. But b e s ure to strap 
yourself in -- you're liable to get dizzy! 

NOW FOR MODELS I & I ll! 
16K tape . . . $25 . 00 32K disk . .. $33.50 

SCARF
MAN 

From Corn soft Group 
Race your Scarfman around a maze, gobbling 
up scor ing dots . You are pursued by five 
mon sters: if you eat a 11+ 11 they'll lower their 
eyes and you can eat them , oth erwise they 'll 
eat you! SCARFMA N may be p layed u s ing the 
keyboard o r Alpha Product's Joystick. 
WARN ING : MAY BE HABIT - FORMING ! 

Tape . .. 16. 95 
Disk ( specify mod. I or 111) .. . $20. 95 
Alp ha Joyst ick : 
mod. I: $39.95, mod. 111: $49.95 

IOI 

IOI 

IOI 

IOI 

• 

IOI IOI 

IOI 

I· 
'°' 

COSMIC 
FIGHTER 

By Hogue & Konyu from Big Five 
While fig htin g off the alien convoys -- each 
more s kill ful than the last -- you must keep 
track of your rocket fuel or risk explosion. 
16K tape . .. $1 5.95 32K disk . .. $19.95 

ATTACK 
FORCE I 

By Hogue & Konyu from Big Five 
Unlike the usual space 11 shoot- em-ups," 
Attack Force lets you control both speed and 
direction as you maneuver all over the screen 
in searc h of the alien Rams hips and Flag
sh ips. 
16K tape . .. $15.95 32K disk ... $19.95 

METEOR 
MISSION 

2 
By Hogue & Kony u from Big Five 
Six ast ronau ts are stranded on a desolate 
p la net. You must undock from your command 
module and maneuver your rescue shuttle 
t hrough the asteroid field to save t hem. 
16K tape .. . $15 .95 32K disk ... $19. 95 

COMING SOON: MYSTER IOUS ADVENTURES 
A riew series of adventures from Acorn that is 
bound to k eep you asking for mor e! 

r-~~~-;;~;-~;,;~;2-;0-;;:;n:~::~~-:-~s;;;t:;,~~.-;~;;--:;;-l 
I I tern Pr I ce Postage $1 . 00 name I 
I Total addr I 
I o CHECK o VI SA c I ty state _ zip I 
L-------------~~~~~~12.._M£Ba~#-==-~~~-------Ex~ __ J 
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UTILITY 

For users of Lifeboat's CPIM. 

Model II Terminal Driver 

James E. Korenthal 
175 West 12th Street 
New York, NY 10011 

The Key Box 

Model II 
Microsoft Cobol-80 
Lifeboat CP/M 

This article shows users of Lifeboat 
Associates' implementation of CP/M 

with Microsoft Cobol-80 on the TRS-80 
Model II how to implement a terminal driver 
using the same keyboard codes as Micro
soft 's TRSDOS driver. The replacement 
driver takes advantage of all special fea
tures found in the TRSDOS driver, and uses 
an audible alarm in a somewhat uncon
ventional way. 

0005 
F800 
FF80 

0000' 
0000' 15 
0001' 08 
0002' ID 
0003' I C 
0004' 2B 
0005' 2D 
0006' 00 

0007 ' 
0007' lE 
0008' I B 
0009' 09 
OOOA' OD 
OOOB' lF 
OOOc' 00 

OOOD' 
OOOD' 01 
OOOE' 02 
OOOr ' 00 

If you use Lifeboat CP/M, but not Micro-

Program Listing 

When linking programs which use this driver , you must 
e xp l icitly specify the REL file in order to ensure that 
thi s Soutch is used instead of the Microsoft version 
(you'll get a "Hult. DeL Globa l $OUTCH 11 error which 
you can ignore ) . For example; 

A> 180 myprog/n ,myprog, cd80m2/ e 

entry 
entry 
entry 
entr y 

entry 

.z80 

bdos equ 
vidr~m equ 
v idend equ 

;keyboard code 

Sc l ist : 
db 
db 
db 
db 
db 
db 
db 

$ t l i st: 
db 
db 
db 
db 
db 
db 

$Hi st: 
db 
db 
db 

Ser len, Scr wid , $setcr, Scuron, Scurof 
Scurbk , $erase, Sa l a rm 
$eol, Shi lit, $lol it 
Sc lis t, St list, Sf lis t 

Sout ch ;replace Soutch in coblib 

;work in Z-80 mode 

x '0005' ;bdos entry point 
x 'f800' ;begi nning of video ram 
vidram + 24 * 80 ; one past end of video ram 

def in it ions 

;editing key definitions 
x' 15' ; l i ne delete (ctl-U) 
x'08' ;char de l ete (backspace) 
x' l d' ;fo rward space (r ight arrow) 
x" lc' ;back space (left ar r ow) 
x'2b' ;plu s sign 
x'2d' ;mi nus sign 
0 ;end of list 

terminator key definitions 
x" le" backtab (up arrow) 
x' l b' escape k ey (ESC) 
x'09' fo r ward t ab (TAB or ct 1-1) 
x 'Od' carriage return (ENTER) 
x' lf" l i ne fee d (down arrow) 
0 end of list 

funct i on key definit ions 
x'Ol ' Fl or ct I-A 
x'02' F2 or c tl -B 
0 e nd of list Program continues 
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soft Cobol-80, you may be interested in the 
last two paragraphs in the Method of Attack 
section. 

Problems to be Solved 

When you received Cobol-80, you prob
ably turned quickly to the User's Guide, Ap
pendix A, Configuring the CRT. After no
t icing no special driver for the TRS-80 Model 
II, you probably figured that since Lifeboat 
emulates a Lear-Siegler ADM3-A, it was ap· 
propriate to use the CDADM3 driver. So, you 
installed the driver according to Microsoft 's 
instructions, and compi led, linked, and ran 
the CRTEST program supplied w ith the 
distribution disk. Alas, although the pro
gram ran, it did not produce the results you 
would have liked to see. The problems were: 

• The cursor on/off feature was not operational; 
• There was no highlighting (reverse video); 
• The F1 and F2 keys did not perform as expected; 
• The screen scrolled when it was not supposed to; and 
• The "Audible Alarm" was inaudible. 

The fi rst two problems are qecause the 
ADM3-A does not support the cursor on/off 
and highlighting funct ions. The third hap
pens because there are no function keys on 
t he ADM3-A. The fourth is more com
plicated, and wi ll be explained below. The 
fifth probably did not surprise you, because 
t he TRS-80 does not have a bell. 

Method of Attack 

We can solve all these problems, (even the 
fifth, if you have the right type of printer) 
through the design of a special-purpose ter
minal driver for the TRS-80 Model II. On 
page 42 of the Cobol-80 User's Guide (Ap
pendix D) you will see that the new driver 
supplies the same key codes for all input 
functions (thus enabling the F1 , F2, and ar
row keys). Of course, we cannot use the 
same output func tions, because these are 
meaningless in a CP/M environment. We 
must, t herefore, resort to more devious 
means of solving the other problems. 



The driver implements cursor on/off func
tions by directly twiddling the appropriate 
inpuUoutput ports of the computer. Refer to 
the TRS-80 Model II Technical Reference 
Handbook to determine how these func
tions work; the same information is in a 
more readable form in the August 1980 
issue of Lifelines. 

Highlighting requires a bit of fancy foot
work. The driver maintains an internal flag 
to indicate whether highlighting is to occur, 
and supplies a replacement for the 
Microsoft $0UTCH routine which checks 
this flag . It also supplies the high order bit 
which causes non-control characters to be 
displayed on the screen in reverse video. 
Since the new $0UTCH routine must com
pletely override the one supplied by 
Microsoft (one entry point in a COBLI B.REL 
module), remember to specify the driver 
name on all L80 commands for Cobol-80 
programs. 

"And now for the 
coup de grace: 

the audible alarm." 

The scrolling problem was caused by the 
lack of an "erase to end of screen" function 
in the ADM3-A. When this function is in
voked, the Microsoft driver sends enough 
spaces to blank out the screen from the cur
rent cursor position. However, the Lifeboat 
ADM3·A emulator scrolls when any 
character is written to the last screen posi
tion. If the driver sends one less blank the 
last character on the screen will not be 
erased. The new driver solves the problem 
in a much better (and faster) way: Blanks 
are sent directly to the TRS-80 Model II 
video RAM from the cursor position to the 
end of the screen. A similar technique is 
used for the "erase to end of line" function. 

And now for the coup de grace: the audi· 
ble alarm. If you have a printer which will 
beep (or buzz or chime or holler) when it 
receives a character sequence, send this 
sequence when the $ALARM function is in
voked. This driver is set up to send a control
G, but you can easily change it to send 
whatever characters are required. 

There is a better solution to the bell prob
lem: Implement an escape-to-printer se
quence on the CP/M BIOS (Basic Input/Out
put System) level which would ring the bell 

Program continued 

0010' 18 
0011' 50 

OOlB 
0008 
0007 

0017 
OOlA 

0012' 
0012' 
0014' 
0017' 
0019' 
OOIC' 
OOID' 
OOIF' 
0022' 
0023' 
0025' 

0028' 
0028' 
002A' 

002C' 
002C' 
002E' 
002E' 
0030' 
0032' 
0033' 
0035' 

0036 ' 
0036' 
0038' 

003A' 
003A' 
0038' 
0038' 
003E' 

003F' 
003F' 
0040' 
0041' 
0043' 
0045' 
0047 ' 
004A' 
004C' 
004E' 
OOSO' 
OOSO' 
OOSl' 
OOS3 ' 
OOS6 ' 
OOS7' 
OOS8' 

0059' 

005A' 
005C' 

OOSF' 
OOSF' 
0062' 
0063' 
0065' 
0066' 

3E lB 
CD 003F' 
3E 3D 
CD 003F' 
7C 
C6 IF 
CD 003F' 
7D 
C6 IF 
C3 003F' 

06 68 
18 02 

06 28 

3E OA 
D3 FC 
78 
D3 FD 
C9 

3E FF 
18 01 

AF 

32 0059' 
C9 

D5 
ES 
E6 7F 
FE 20 
38 09 
21 OOS9' 
CB 46 
28 02 
F6 80 

SF 
OE 02 
CD OOOS 
El 
DI 
C9 

00 

3E 08 
C3 003F' 

11 F7FF 
19 
36 20 
ES 
23 

"The fifth problem probably did not 
surprise you, because you know 

the TRS-80 does not have a bell." 

; t erminal screen dimens ions 

Scrlen : db 
$crwid: db 

24d 
80d 

; 24 lines 
;80 co l umns 

;tenainal output codes 

escape equ x'lb' 
bspace equ x'08' 
bell equ x'Ol' 

eraeol equ x' 17' ;erase t o end of line 
clear equ x' la" 

;output functions 

;set cursor position: [h) a row, [ 1) a column 

Ssetcr: 
Id 
call 
Id 
call 
Id 
add 
call 
Id 
add 
jp 

;cursor on/off 

Scuron: 
Id 
jr 

Scurof: 
Id 

curcom: 
Id 
out 
ld 
out 
ret 

;highlight video 

Shilit: 
ld 
jr 

Slolit: 
xor 

comlit: 
Id 
r et 

a, escape 
Soutch 
a, ---
Soutch 
a,h 
a ,x' lf " 
Soutch 
a, I 
a ,x' lf" 
Soutch 

b,3*3 2+8 
cure om 

b,1*32+8 

a, 10 
(x "f c "') , a 
a , b 
(x'fd') , a 

a , x .. ff .. 
coml i t 

(hiflag) ,a 

; send esc 

;send ,. 

;adjust row number 
;send row 

;adjus t column number 
;send column 

;slow bl ink, start at line 8 
;use common c ode 

;cursor off (start at line 8) 

; tel l crt controller that 
; we're referring to register 10 
;pick up cursor charact er i stics 
; and s end them to the cont ro l l er 

;set hilight flag 
;use common code 

;reset hilight flag 

;save new hilight flag 

;modified $outch to implement highlight ing 

Soutch: 
push de 
push hl 
and Olllll llb 
cp x'20' 
jr c , outch 2 
ld hl,hiflag 
b i t 0,(hl) 
jr z,outch2 
or lOOOOOOOb 

outch2; 
ld e , a 
l d c ' 2 
call bdos 
pop hl 
pop de 
r et 

hi flag: db 

; backspace cursor 

$curbk: ld a,bspace 
jp Soutch 

; erase to end of screen: 

;save de & hl 

;ma sk off high l ight bit 
; control character ? 
;don't modi f y if it is 
;hl •> highlight flag 
;check flag 

; s et high bit i f it's on 

;get character in e 
;send charac ter to console 

;restore bl & de 

;highlight flag 

;send backspace 

[bl] • sequent i al cursor position 

$erase: 
ld 
add 
Id 
push 
i nc 

de ,vidram- l 
bl ,de 
(hl).' 
hl 
hl 

; de •> one before video ram 
; bl •> cursor position 
;blank out fir s t position 
;save current position 
;hl •> next posi t i on 

Program continues 
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" . . . include the driver 
name in every Cobol-BO 
linkage you perform. 

Program continued 

0067' 11 FF80 Id 
006A' EB ex 
006B' 87 or 
006C' ED 52 sbe 
006E' 44 Id 
006F' 4D Id 
0070' El pop 
0071' 78 Id 
0072' 81 or 
0073' CB r e t 
0074' ED 80 ldir 
0076' C9 ret 

" 

de 1 vidend 
de,hl 
a 
hl,de 
b ,h 
e,l 
bl 
a,b 

;de •> one past end of video ram 
;hl •> end, de • > next position 
;make sure carry is reset 
;hl • # of positions to blank 
;get count in be 

;restore ptr to first po1ition 
;check for zero count 

;re turn i f on last position 
;otherwise blank out 
; rest of buffer 

;e raae to end of line: [h] • current row, [ l ] - column 

0077' Seo!: 
0077' 11 F7BO Id de,vidram-80 ;de • > video ram - one row 
007A' EB ex de , hl ;d -row, hi •> vid ram - one row 
0078' ID dee e ;e . column - I 
007C' 01 0050 
007F' 09 
0080' 15 

eoll: 
Id bc,80 ;be . length of one row 
add hl ,be ;hi •> next row 
dee d ;decrement row count" 

0081' 20 FC jr nz,eoll ;loop until it reaches zero 
0083' 19 
0084' 79 

add h l ,de ;hl •> cursor position 
ld a,e ;• . 80 

0085' 93 sub e ;a . 80 - col + I 
0086' 36 20 eol2: Id (hl).' ;blank out column 
0088' 23 inc h i ;hi •> next column 
0089' 3D dee a ;decrement column count 
008A' 20 FA j r nz,eol2 ; loop until line is blanke d 
008C' C9 ret 

;Note: In the Lifeboat BIOS (at leas t for CP/H 2 . 24), 

Program continues 

ElJflS ~.5 
EDAS is a sophisticated Editor 

(/) and Assembler for TRS-80 I & Ill 
iii • All text may be input in upper or 

whenever a control-G is sent to the CP/M 
video driver. Using this technique, you get a 
bell without any modifications to other soft
ware (such as a terminal program). I have 
developed a program to turn the bell on or 
off in my system; contact me if you are in
terested in obtaining this program. 

Installing the Driver 

To install t he new video driver (see the 
Program List ing), type the source code into 
a f ile called CD80M2.MAC. Do not forget to 
disable the printer escape (see the in-line 
comments) if your system will not support 
this feature. Then assemble the driver with 
the command A>M80 = CD80M2. You should 
now have a working copy of the driver in a file 
called CD80M2.REL. 

Using the Driver 

Remember to include the driver name in 
every Cobol-80 linkage you perform to ensure 
that the driver's $0UTCH function overrides 
the one supplied by Microsoft. For th is 
reason, I recommend that you avoid having 
the CRTDRV.REL file on your working disk (I 
renamed my CRTDRV.REL to CRTDRV.OLD). 

CHS K l';1 [] [) 

(/) 

0 
(/) 0 lower case. 

fl) , Assemble directly trom one or MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS 
::::E more disk files via •GET. ~ LOOS, Version 5.1 is the Ultimate in Operating 3: 

Turn your Editor Assembler into 
a disk package. This 32K patch 
modifies EDTASM for DOS op
eration. Features? Add full disk 
1/0, block move, g lobal change, 
printer pagination, sorted sym· 
bol table, print memory uti liza· 
tion, enhance DEFM expansion, 
protect memory, and recover 
after BOOT. From within the 
EDTASM you will have DIR, 
KILL, & FREE. Upgrade your 
EDTASM! $20. 

-< 
(/) 

(/) • Assemble to disk or memory (/) Systems for the TRS-80 Models I and Ill. en 
iii . Binary, octal, decimal, hex, and ~ MISOSYS is your East Coast Headquarters ~ 
O string constants; Multiple con· ::::e for LOOS, the documented system! Version ~ 
(/) slants may be input on a single (/) 5.1 is priced at $1 69.00 + $5.00 S& H per 3: 
:ii line. ~ system. Deduct $50 if ordering both. en 
(/) • CMDFILE utility included. 0 
iii , Conditional assembly support. ~ l[)nQ s.1 ~ 
O • Cross-Reference utility. ""' UIJ • ; 
(/) • DOS functions DIR, FREE, KILL, SASOSlll\I SASOSlllll SASOSlllll SASOSlllll SASOSlll\I 
:ii and LIST are supported. 
(/) • 14-character labels including [)Sl';'IBLf\ THE BOOKs must be a part of iii special chars."@", "$",".",''?". your tools. Volume I gives you o . Editor includes block move, Complement your assembly language tools with this access to all math operations in 
~ global change, renumber, find. Z-80 disassembler which produces screen, printer, your Level 11 ROM. A symbol 
::::E • EDTASM & M-80 source files cassette, or disk fi le output. A two pass process table of the entire machine not· 

3: 
(/) 

0 
(/) 

-< 
(/) 

3: 
en 
0 
(/) 
-< 
(/) 

3: 
(/) 

0 
(/) 

-< 
(/) 

3: 
(/) can be read or written. provides SYMBOLS for 16-bit address and 8-bit rel- Ing over 500 addresses is inc'ud-
iii • Expression evaluator supports alive references. EOUates & ORG are generated. ed. Volume II tells you every· ~ 
o +, -, •, /, MOD plus logical AND, Read SYSTEM programs & display load address thing you wanted to know about (/) 
"' OR, and XOR. range. $20 (DSMBLR I for non-disk use is $15). the level 11 l/ O-printer, key· ~ 
:ii • Paged & titled listings with page EDAS, CMDFILE, DSMBLR Specify Mod I or Il l. Add board, video, and cassette rou· 3: 
0 numbers and date/ time. $1 S&H+$.50 per program. VA residents add 4%. tines are fully explained. Each en 
iii . PAGE, TITLE, SUBTIL. SPACE, ~ volume has a fully commented 0 
O & COM pseudo-ops supported. EE listing of all the routines dis- ~ 
0 • Set memory size, page prompt, VISA' MISOSYS - Dept. MU 3 rd. cussed. THE BOOKS will save (/) 
::::E JCL execution, Abort option. 5904 Edgehill Drive, . you hours of assembler pro- 3: 
~ • EDAS iss.upported with TRSDOS Alexandria, Vi rginia 22303 gram ming. Each volume is priced (/) 

0 compatible DOSs(LDOS, VTOS). 703-960-2998 MicroNET 70140,310 at $14.95 or buy both for$24.95. O 
O • Price is $79.00 + $4.00. S&H. Dealers Inquiry Invited .,,. 123 Add $1 .50 S&H per book. (/) 
~ ~ 
::::ESASOSIW SASOSlll\I SASOSIW SASOSIW SASOSIW SASOSlll\I SASOSIW SASOSlll\I SASOSlllll SASOSlllll SASOSlll\I SASOSlllll 
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TWO SYSTEMS IN ONE 
Run CP/M application 
programs in addition to 
TRS-DOS -

INDUSTRY STANDARD 
Enter the world of powerful 
CP/M application programs; 
Wordstor, dBose II, etc. 
OPEN AND SHUT CASE 
EASY to install, plug-in 
boards; no wires or traces to 
cut; no soldering. 
TECHNICAL BACKGROUND 
over 50 years of high 
technology experience ... from 
Maxi's to Micro's ... both 
Hardware and Software. 

FREEDOM OF CHOICE 
TS/OS (Our powerful Z-80 
co~e operating system) and 
CP/M 2.2 if you choose. 

• Dealer Inquiries Invited 
• Six Month Warranty 
• 30 Doy Money back 

Guarantee 

Freedom Option .. . . $275.00 
Freedom Plus . ... .. . $490.00 
Manual Only ...... . $ 25.00 

Call us for information about 
our large selection of CP!M 
application programs. 

Freedom Technology 
International, Inc. 

To order Coll Toll Free 
1-800-523-4067 
In Pennsylvania coll 
(215) 569-2381 

TRS-80 is a registered trademark of 
Tond')I Corp. 

LNW-80 is a registered trademark of 
LNW Research Inc. 

PMC 80,81 is a registered trademark of 
Personal Microcomputer Inc. 

TRS-DOS is a registered trademark of 
Tandy Corp. 

CP!M is a registered trademark of Digital 
Research fnc. 

Wordstar is a registered trademark of 
Micro Pro Int. Corp. 

dBase II is a registered trademark of 
Ashton- Tote 

..-240 

119 North 18th Street, Philadelphia, PA 19103 



"Alas, though the program ran 
it did not produce the results 
you would have liked to see." 
That way, L80 will produce an error message 
If you forget to Include the driver name. If you 
stick with the name CD80M2.REL, the proper 
form of the L80 command is: A>L80 
proglN,prog,subl, sub2, ... ,subn,CD80M2/E 
where "prog" Is your main program name 
and "subl" to "subn" are names of your 
subroutines. For example, the proper se
quence to compile, link and run the supplied 
CRTEST.COB program Is: 

A>COBOL = CRTEST 
No Errors or Warnings 
A>L.BO CRTEST/N,CRTEST,CDOOM2/E 
Llnk-80 3.37 Q8.May.ao Copyright 1979,80 (C) Microsoft 
% Mult. Def. Global $0UTCH 

Program continued 

Data 0103 50D7 
10209 50D7 80] 
A>CRTEST 

008D' 
008F' 
0091' 

OE 05 
lE 07 
CJ 0005 

Note that you should Ignore the "Mult. 
Def. Global $0UTCH" message. In fact, 
something Is seriously wrong if you do not 
get It! • 

Jim Korenthsl ls the President of JEKCU, 
Inc., a software development firm in New 
York City. 

TRS·80 MODEL II 

64-K$3350 
8.4 MEGABYTE HARD DISKS 

(PRIMARY UNIT) ... $4040. 

FREE 

$ALARM 008Dl' 
$CURBK 005Al' 
$ERASE 005FI' 
$OUT CH 003Fl' 
BELL 0007 
CU RC OM 002E' 
ESCAPE OOlB 
VlDRAM F800 

OUT-OF-STATE TAXES AND SHIPPING COSTS 

WARRANTIES HONORED BY ALL COMPANY OWNED 
RADIO SHACK STORES OR COMPUTOR CENTERS 

WE ALSO CARRY A FULL LINE OF PRINTERS, 
COMPUTORS AND ACCESSORIES 

WE ACCEPT .,,. 124 

CERTIFIED CHECKS, 

CASHIERS CHECKS 
AND MONEY ORDERS 
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$CLIST 
$CUROF 
SFLIST 
$SETCR 
BSPACE 
EOLl 
HlFLAC 

00001' 
002Cl' 
OOODl' 
00121' 
0008 
007F' 
0059' 

a control-W will perform an erase to end of line 
function. This is not documented (and not avail
able on the ADH-3A ). If it works on your system, 
however, you can subsitute the following two 
lines for the above code , 

$eol: ld a,eraeol ;send eraeol character 
jp $out ch 

;sound audible tone 

;Note : Since the TRS-80 Hodel I I has no bell ( what an 
oversight I), the normal thing to do here is just 
return, as follows: 

$alarm: r et 

However, if your printer will respond to a bell, 
you can do the following: 

Solam: ld 
ld 
jp 

c . 5 
e ,bell 
bdos 

j l i st output function 
;sound printer alarm 
i let bdos do the return 

end 

$CRLEN 00101' SCRWID 00111' 
$CU RON 00281' $EOL 00771' 
$HlLIT 00361' $LOUT 003Al' 
$TLlST 0007!' BOOS 0005 
CLEAR OOlA COMLIT OOJB' 
EOL2 0086' ERAEOL 001 7 
0UTCH2 0050' VIDEND FF80 

TRS·80 MODEL Ill 

16-Ksaso 
2 DISK RS-232 (ALL RADIO SHACK EQUIPMENT) 

TRS·80 COLOR 4-K $315 
$495 32-K $595 

COLOR DISK DRIVES 

o -•so91-2-3~339 



Why use their flexible discs: 
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 
high quality error free discs? 

CE qu•nl 
100 r.rlc• 

Product Description Part# per d se (S) 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09 
8" SSSD Shugart Compatible, 32 Hard Sector 3015 2.09 
8" SSDD IBM Compatible (128 B/ S, 26 Sectors) 3090 2.74 
8" DSDD Soft Sector (Unformatted) 3102 3.14 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 3115 3.34 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 3104 3.34 
8" DSDD Burroughs B-80 Comp., 32 Hard Sector 3092 3.34 
5114" SSSD Soft Sector (Unformatted) 
5114'' SSDD Soft Sector w/ Hub Ring 
5114'' SSDD 1 O Hard Sector w/Hub Ring 
5114'' SSDD 16 Hard Sector w/Hub Ring 
5114" DSDD Soft Sector w/Hub Ring 
5114" DSDD 1 O Hard Sector w/ Hub Ring 
5114'' DSDD 16 Hard Sector w/ Hub Ring 
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density 

Memorex Flexible Discs ... The Ultimate in Memory Excellence 
Quality 
Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available. Continual surveillance through
out the entire manufacturing process. The benefit ot 
Memorex's years of experience in magnetic media pro
duction, resulting, for instance, in proprietary coating 
formulations. The most sophisticated testing proce
dures you'll find anywhere in the business. 

100 Percent Error Free 
Each and every Memorex Flexible Disc is certified to be 
100 percent error free. Each track of each flexible disc 
Is tested, Individually, to Memorex's stringent standards 
of excellence. They test signal amplitude, resolution, 
low·pass modulation, overwrite, missing pulse error 
and extra pulse error. They are torque-tested, and 
competitively tested on drives available from almost 
every major drive manufacturer in the industry includ
ing drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manmanufacturing 
process and stringent testing result in a standard of 
excellence that assures you, our customer, of a quali ty 
product designed for increased data reliability and 
consistent top performance. 

Cu1tomel'Orlented Packaging 
Memorex's commitment to excellent does not stop 
with a quality product. They are proud of their flexible 
discs and they package them with pride. Both their 
packaging and their labeling have been designed with 
your ease of identification and use in mind. The desk· 
top box containing ten discs is convenient forfiling and 
storage. Both box labels and jacket labels provide full 
information on compatibility, density, sectoring, and 
record length. Envelopes with multi-language care and 
handling Instructions and and color-coded removable 
labels are included. A write-protect feature is available 
to provide data security. 
Full One Veer Warranty-Your Assurance of Quality 
Memorex Flex Ible Discs will be replaced free of charge 
by Memorex if they are found to be defective in materials 
or workmanship within one year of the date of purchase. 
Other than replacement, Memorex will not be respon· 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 

.... see List of Advertisers on page 338 

Quantity Discounts Avallabte 
Memorex Flexible Discs are packed 1 O discs to a 
carton and 1 O cartons to a case. Please order only in 
increments of 100 units for quantity 100 pricing. We 
are also willing to accommodate your smaller orders. 
Quantities less than 100 units are available in incre
ments of 1 o units at a 10% surcharge. Quantity 
discounts are also available. Order 500 or more discs 
at the same time and deduct 1 %; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you 4%; 1 0,000 or more saves you 5%; 25,000 or 
more saves you 6%; 50,000 or more saves you 7% and 
100,000 or more discs earns you an8% discount off our 
super low quantity 100 price. Almost all Memorex 
Flexible Discs are Immediately available from CE. Our 
warehouse facil ities are equipped to help us get you 
the quality product you need, when you need it. If you 
need further assistance to find the flexible disc that's 
right for you, call the Memorex compatibility hotline. 
Dial 800-538·8080 and ask for the flexible disc hotllne 
extension 0997. In California dial 800·672·3525 ex
tension 0997. Outside the U.S.A. dial 408·987·0997. 

Buy with Confidence 
To get the fastest delivery from CE of your Memorex Flexible 
Discs, send or phone your order directly to our Computer 
Products orvislon. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved govern
ment agencies and most well rated firms at a 30% surcharge 
for net30 billing. All sales are subiect to availability, acceptance 
and verification. All sales are final. Prices. terms and speci
fications are subject to change without notice. Out of stock 
items will be placed on backorder automatically untess CE is 
instructed differently. Minimum order $50.00. International 
orders are invited with aS20.00surchargeforspecial handling 
in addition to shipping charges. All shipments are F.0.8. Ann 
Arbor, Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mall orders to: Communlcetlon1 Electronlca. Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. Add S8.00 per case or 
partial· case of l 00 8·1nch discs or $6.00 per case or partial 
case of 100 51/• ·lnch mlni·dlsestorU.P.S. ground shipping and 
handling in the continental U.S.A. If you have a MasterCard or 
Visa card, you may call anytime and place a credit card order. 
Order toll·free In the U.S. Call anytime 800·521 ·4414. ii you 
It you are outside the U.S. or In Michigan, dial 313·994·4444. 
Order your h igh quality, error free Memorex discs today. 
Copyright c1982 Communlcetlon1 Elec t ronlc1"' 

3401 1.94 
3481 2.34 
3483 2.34 
3485 2.34 
3491 3.09 
3493 3.09 
3495 3.09 

High Quality 
Error Free 
~ iD ~-~j [EBJ. 

Order Toll-Freel 
(800) 521·4414 

In Mlchl91n (313) 994_...44 

For Data Rel8bllty-Memorex Flexllle DllCI 

a!!~OMMUNICATl~~S 
.. ELECTRONICS"' 
Computer Products Olvlslon 
854 Phoenix D Box 1002 D Ann Arbor, Mlchlg•n 48108 U.S.A. 
Cell TOLL·FREE (800) 521 .... 14 or oul9lcle U.l.A. (313)--
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GENERAL 

A tweak here, a pinch there, and ... 

Model II Disassembler 

Richard L. Faber 
Mathematics Department 
Boston College 
Chestnut Hill, MA 02167 

Carl Wuebker's article "TRS-80 Dis· 
assembler" (August 1980, 80 Micro· 

computing) was a boon to those curious 
about what goes on inside TRSDOS or the 
machine language subrout ines called from 
Radio Shack's Basic software. Unfortunate· 
ly, PEEKs in the program render it not im· 
mediately usable on the Model II. 

In the June 1980 issue, Tom Yager's arti· 
cle " Model i i Q and A" described machine 
language subroutines, ca llable from Basic, 
which implement PEEK and POKE on the 
Model ii. (Bless you, Mr. Yager!) With a sur· 
prisingly small effort, I used the PEEK rou· 
tine (PEEK/REL in Program Listing 3) to 
adapt the Disassembler for the Model II. 

Mr. Wuebker's orig inal program obtains 
the absolute address L of the first instruc
tion to be disassembled from a LET state
ment in line 40. (The user changes this state
ment each t ime he runs the program.) The 
start ing address must be in decimal, 
whereas I would prefer to enter the address 
in hexadecimal. 

TRSDOS 2.0 provides two supervisor 
calls (BINHEX and BINDEC) to convert be· 
tween binary and hexadecimal and be
tween binary and dec imal. These enable the 
Disassembler to accept input of a starting 
address in hexadecimal. These cal ls trans-
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late numeric values into hexadecimal 
strings, performed in Basic in Mr. Wuebker's 
original program (lines 5000-5060). 

Absolute Binary and Address Storage 

The relocatable machine language pro
gram CONVERT/REL (Program Listing 1) 
consists of two subroutines which ac· 
complish the above functions. Before the de
tails, consider absolute binary notation and 
the representation of memory addresses. 

Basic stores integers in two's-complement 
notation; the leading or most s ignificant bit 
stores the integer's sign (0 = positive, 1 = 
negative). in this system, the negative of 
any integer is obtained by changing all 
zeros to ones and all ones to zeros, and then 
adding one. Integers take two bytes and lie 
only in the range minus 32768 to 32767. 

A memory address X is a decimal whole 
number in the range 0 to 65535. This range 
can be represented in 16 bits, but only if the 
leading bit is not used as a sign. This is 
called absolute binary notation. In absolute 
binary, decimal 65535 is a string of 16 
ones, whi le in two's-complement notation 
th is string represents minus one. 

Because Basic always assumes two's
complement is in use, t he statement A% = 
X results in an overf low error if X exceeds 
32767. To avoid this, use the alternative 
statement: 

IF X > 32767 THEN A% = X - 65536 ELSE A% = X 

For X > 32767, this takes the 16 bits that are 
the absolute binary representation of X and 
allows Basic to store them as if they repre
sented a negative integer (leading bit 1) in 
two's-complement. For example, the ad
dress EF20H (decimal 61216) is 1110111100· 

100000 in absolute binary. In two's-compie· 
ment, this bit sequence represents decimal 
minus 4320, which is 61216 minus 65536. 

The Model II Adaptation 

Program Listing 2 shows the changes to 
Mr. Wuebker's program. (The August issue 
contains the entire program.) Line 10 pro
tects memory above EF1 FH, where the ma· 
chine language subroutines to be called are 
located, and loads PEEK/REL. All variables 
in this program except X are integers rather 
than floating point. This increases efficiency 
of the orig inal version. Line 15 loads CON
VERT/REL and defines the entry points of its 
two subrout ines, USR2 and USR3. Lines 
40-47 request input of the starting address in 
hexadecimal, check for a valid response, 
convert th is address to decimal floating 
point, and pack it into a 2-byte integer. 

USR2 in line 45 performs the conversion. 
On entry to this subroutine, the DE register 
pair poi nts to a 3-byte string descriptor for 
Y$. The first byte of this descriptor contains 
the length of Y$ (four). The next two bytes 
contain the address where Y$ begins in 
memory (LSB followed by MSB). USR2 
moves th is address to the HL reg ister pair, 
sets up the entry conditions for BINHEX, 
and converts Y$ to a 16·bit absolute binary 
address in DE. A ca ll to BINDEC converts 
this into a 5-byte decimal string whose 

The Key Box 

Model II Basic 
Model II 
64K RAM 
TRSDOS 2.0 
Printer 



HAYDEN 
TAKES 
CARE 
OF YOUR 
TRS-801 

Available at your 
local computer store! 
For Orders and Inquiries 

Call Toll Free 

HAYDEN HOTLINE 
1-800-631-0856 

r:-------------, 
ORD•RTODAY 
Hayden Book Company, Inc. 
50 Essex St. , Rochelle Park , NJ 07662 

0 Please send me the book(s) checked on 
15-day FREE examination . At the end of that 
time. I will send payment. plus postage and 
handling, or return the book(s) and owe nothing. 
On all prepaid. Visa or Master Card charge 
orders. publisher pays postage and handling · 
same return guarantee . 

0 5182-4 
0 5187-5 

D 5189-1 
0 5496-3 

0 5534-X 

D Please send me the software checked. En· 
closed Is my check, money order. or Visa/ Master 
Card charge account number. PAYMENT MUST 
ACCOMPANY ALL SOFTWARE ORDERS. 
Hayden Book Co.. Inc. warrants that the pro· 
grams will load and run on the standard manu· 
facturer's configuration of the computer listed. 

0 02403 D 03416 0 05203 0 09903 
0 03408 0 03418 D 05208 0 10003 

Residents of NJ and CA must add sales tax . Offer 
good In USA only. Prices subject to change with· 
out notice . 

Visa/ Master Card# - --------
Expiration Date ___ MC Interbank# __ 

Signature ------------

SOFTWARE 

MICROTYPING (Engel) Features the 
"touch method" of learning to type for 
improving your computer typing skills . 
02403, TRS-80 Level II tape, $10.95 

SARGON II (Spracklen) The first great 
computer chess program! "This program 
represents a giant step forward in micro· 
computing Chess ... an excellent program 
which will provide a true challenge for many 
players ... Save your money and buy 
SARGON II ... " '80 Software Critique 
03418, TRS-80 Model• I & Ill tape, 
$29.95 
03408, TRS-80 Level II Dl•k. S34.95 
03416, TRS-80 Model Ill Dl•k. S34.95 

BOOKS 

THE SOFTSIDE SAMPLER: 
TRS-80™ ENTERTAINMENT 
PROGRAMS (ed . Witham) A sampling of 
SoftSide magazine's more exciting game pro
grams compiled in a single book . 29 stimu· 
lating programs in TRS -80 BASIC. Test your 
nautical skills with Sound the Horn and 
Battleship . . . partake in a nine· man wrestling 
contest ... jump a motorcycle over 10 barrels 
at a time! 5496-3, S8.95 

TRS-80 GALAXY OF GAMES 
(Diley, Savolaine , and Wilkerson) A real 
bargain · and hours of fun, too! 
HANGMAN · The most famous word game 
you 'll get hung up on it! 
ONE-ARM BANDIT· A home version of the 
casino slot machine! 
SKUNK · An exciting dice game! You get 
"skunked" when you roll no points! 
JACKS · A card game in which sma ll is 
great. Trade high cards for low ones and win! 
09903, TRS-80 Model• I & Ill, $14.95 

DISK CATALOGER (LeBarl Auto· 
matically maintains a cross-reference listing of 
all your programs, their location by disk 
number. function and use . Catalogs, lists and 
sorts programs on disk d irectly from your 
disks' directories. 
05203, TRS-80 Level II tape, S 16. 95 
05208, TRS-80 Level II dl•k , S21.95 

MY MICRO SPEAKS BASEX (And 
Loves ltlJ (Warme) An in-depth examin· 
ination of BASEX . a versatile new language 
for 8080 and Z-80 type microcomputers that 
combines the best features of BASIC and 
executable machine language code. The 
major advantage of BASEX is speed · pro· 
grams run up to 20 times faster than similar 
programs in BASIC. 5181·5, $9.95 
BASEX Compiler I Loader and Sample 
Program• Available on TRS·80 Tape, 
"07203, $34. 95 
Book and tape, requeat •5189·1,'44.90 

PROGRAMS FOR BEGINNERS ON 
THE TRS-80 (Blechman) A valuable book 

THE BASIC CONVERSIONS of practical a nd Interesting programs for 
HANDBOOK FOR APPLET"'l home use that can be understood and used 
TRS-80T'1 AND PET™ USERS Immediately by the beginner in personal 
(Brain Bank) A complete guide to converting computer programming. Learn step-by-step 
Apple (( and PET programs to TRS· 80 . how 21 sample programs work. Techniques 

are described ltne·by · llne within the 
Name___ _ _________ TRS-80 and PET programs to Apple ll, and programs, and a unique MatrlDex™ matrix 

TRS-80 and Apple ll programs to PET. d II bl I h 
Address________ ____ Equivalent commands are listed for TRS-80 In ex wl e na e you to ocate ot er · 

programs using the same BASIC commands 
City/State/ Zip___ _______ BASIC (Model l. Level ll ), Applesoft BASIC, and statements . A detailed description, com· 
~~~2,;,2.!!,_ _________ J and PET BASIC, as well as variations for the plete listing, explanation of what the program 

TRS-80 Model lll and Apple Integer BASIC. d d f f 
Apple Is a registered trademark of Apple Computer Also describes various graphic capabilities . oes. an Instructions or modi !cation 
Co., Inc.; TRS-80 Is a registered trademark of Radio 5534.x, $1.95 accompany each program. 5182·4, SB.95 
Shack, Inc.; PET Is a registered trademark of 
Commodore Business Machines, Inc.; none are Also Available on TRS-80 Model I & Ill 

- - - -
~aiffillliatieidiwiltihiHiayidieiniBiooikiCioi.,ilnici. ~~~~~~~~~~~~~~~~~~~~~~~~t~ap~e, 10003, $10.95 I-lava en - - ---------

- --- ---

lilllliiJ 

Book eo.np.ny, Inc. 
v305 

50 Essex Street, Rochelle Park, NJ 07662 



" .. avoid modifying 
byte 1 of a string descriptor." 
string descriptor is the same three bytes in 
RAM. The first byte Is modified to contain 
the new length. The new string returns as 
the value of USR2(Y$). 

PEEKlng 

The next several lines of Listing 2 (con
taining GOSUB 65000) replace statements 
containing PEEKs In Mr. Wuebker's pro
gram. In the Model II version of the Disas
sembler, a given memory location is 
PEEKed using lines 65000-65020. 

The address, packed Into a 2-byte integer 
variable A is first reinterpreted as a 2-byte 
location string A$, with MKI$. Then 
A$= USR1(A$) invokes PEEK/REL. Upon en
try to this subroutine, the DE register pair 
points to a string descriptor for A$. The first 
byte of this descriptor contains the length 
of A$ (two), and the next two bytes point to 
A$ (LSB followed by MSB). A$ in turn con
tains the address of the location to be 
PEEKed. PEEK/REL follows this chain of 
pointers to extract the contents of the de-

sired memory location and insert them Into 
the first byte of A$. Line 65010 then takes 
this first byte and puts Its ASCII value Into B 
as an Integer between O and 255. 

The subroutine calls to 4200 (lines 3320, 
3610, and 3810 in Listing 2) replace the 
statement C = 256 • 12 + 11, which could 
generate a value greater than 32767. Be
cause C Is an Integer variable, we need line 
4200 to check for this condition. 

Lines 5000-5030 perform conversions 
from integer values to 4-byte hexadecimal 
strings. The integer C (which contains the 
contents of one memory location or a 
packed memory address) converts to a four 
character hexadecimal string in the range 
0000-FFFF by the statements: 

*** USR2: Converts from Hexadecimal to Decimal *** 
EF20 
EF21 
EF23 
EF26 
EF29 
EF2B 
EF2D 
EF2E 
EF31 
EF33 
EF35 
EF36 

05 PUSH DE 
DDEl POP IX 
DD6E0 1 LO L,CIX+l) 
006602 LO H,CIX+2 l 
3El8 LO A,2 4 
0601 LO B,l 
CF RST 8 
003 400 INC (IX+Ol 
0600 LO B,O 
3El5 LO A, 21 
CF RST 8 
C9 RET 

;move address of string 
; descriptor t o IX 
;store address of string 
; in HL register pair 
; BINHEX is SVC 24 
;we'll cvt. hex to bin 
;binary result now in DE 
;change strng lngth to 5 
;we 'll cvt . bin to dee 
;BINDEC i s SVC 21 
;cvt to 5 byte dee. strg 
;Go bac k to BASIC p r ogr. 

AS= MKIS(C) + "":CS = USR3(A$) 

*** 
EF40 
EF41 
EF43 
EF46 
EF49 
EF4A 
EF4B 
EF4C 
EF4D 
EF4F 
EF51 
EF52 

USR3: Converts 
05 
DD El 
DD6E01 
006602 

Packed 2-Byte 
PUSH DE 
POP IX 
LDL , CIX+ll 
LO H,(IX+2) 
LO E , CHLl 

Address to Hex String *** 
;move address of string 
; descriptor to IX 
:stor e address of A$ 

Two spaces appended to MKl$(C) make 
the length of A$ four, the same as the string 
produced by USR3. If we did not do this, we 
would have to include In USR3 an instruc
tion to change the first byte of A$'s string 
descriptor from two to four, so Basic would 
know USR3(A$) has length four. This would 
garble some other string since the extra two 
bytes derive from an adjacent string in the 
high·RAM area where Basic stores strings. 
You should avoid modifying byte 1 of a 
string descriptor. It was no problem when we 
applied USR2 to Y$ In line 45, because Y$ 
was the only variable stored In high-RAM. 
See the Instruction In EF2E in Listing 1. 

5E 
23 
56 
28 
0600 
3El8 
CF 
C9 

IN C HL 
LO O, CHLl 
DEC HL 
LO B,O 
LO A, 24 
RST 8 
RET 

: in HL register pair 
;move 2-byte bin no. to 
; be converted into 
; DE register pair 
;addr of A$ again in HL 
;we'll cvt. bin to hex 
;BINHEX is SVC 24 
;cvt to 4-byte hex strng 
;Go back to BASIC progr. 

Program Listing 1. CONVERT/REL 
The Model II Disassembler will disassem

ble instructions at 1.9 per second. Integer 

OMN\TERM 
What is OMNITERM? 

OM NITE RM is a professional communications package for the TRS·OO that allows 
you to easily communicate and transfer files or programs with almost any other 
computer. We've never found a computer that OMNITERM can't work with. It's a 
complete package becaust it includes not only the terminal program itself. but also 
conversion utllltles. a text editor. special configuration flies. serious 
documentation and serious support. 

Why do I need It? 

You need OMNITERM if you need to communicate efficiently with many different 
computers. or if you want to customize your TRS.00 for ust with one particular 
computer. You need OMNITERM to SOLVE your communications problems once 
and for all. 

What do I get? 

The OMNITERM package includes the OMNITERM terminal program. four 
conversion utilities. a text edi tor, and sttting files for use with popular computers 
such as CompuServe. the Source, and Oow Jones - just as samples of what you can 

Oindbergh System~ 
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The ULTIMATE TRS-80 Terminal Package 
do for the computer you want to work with. The package includes six programs. seven 
data files, and real documentation: a 76-page manual that has been called 'l he besl In 
the Industry.'' And OMNITERM comes with real ustr support. We can be reached 
via CompuServe. Source. phone. or mail to promptly answer your questions aboul using 
OMNITERM. 

What do I need to use OMNITERM? 

A Model I or Model Ill TRS-80. at least 32K of memory, one disk, and the RS·232 
interfac~ or Microconnection modem. OMNITERM works with all ROMs and OOSes. 
and will work with your special keyboard drivers. 

What will It do? 
OMNITERM allows you to translate any character going to any device: printer.screen. 
disk. keyboard. or communications l in~ giving you complete control and allowing you to 
redefine the character sets of all devices. It will let you transfer data. and run your 
printer while connected for a record of everything that happens. OMNITERM can 
reformat your screen so that 80. 32. or 40 column lines are easy to read and look neat on 
your TRS-80 screen. It even lets you get on remote computers wi th just one keystroke' 
The program lets you send special characters. echo characters. count UART errors. 
configure your UART. send True Breaks and use lower case. It accepts VIOEOTEX codes. 
giving you full cursor control. It will even let you review text that has scrolled off 
the screen' Best of all. OMNITERM will save a special fi le with all your changes so you 

can quickly use OMNITERM for any 
one of many different computers by 
loading the proper file. It's easy to use 
since it's menu driven. and gives you a 
full status display so you can examine 
and change everything. 
"OMNITERM has my vote as the top 
TRS.00 terminal program available today" 
Kilobaud Microcomputing. June 1981. 
pages 16·19. 
OMNITERM is $95 [plus shipping if 
COO) Call for 24 hour shipment. Manual 
alone $15. applied towaid complete pack· 
age. Visa. M/C, and COO accepted. MA 
residents add 5% tax. Dealer inquiries 
invited. 
Contact Lindbergh Systems for your 
custom programming needs. We are 
expert at writing software to work with 
YOUR hardware. in a.Sstmbler. high-level 
languag~ or Forth. 

.,, 135 

41 Fajrhill Road, Holden, MA 01520 1617) 852-0233 ~urct TCA818 ComiJ"Serve 19310267 TRS-111 is a·· 01 TandyCa<p 



"The Model II Disassembler will 
disassemble instructions at 1.9 per second." 

variables rather than floating point, and 
supervisor calls rather than Basic perform 
the conversions and Improve speed; with
out them the rate Is only 1.3 per second. • 

Professor Richard Faber teaches mathe
matics and computer science at Boston 
College and is a consultant in microcom
puter applications. 

l ' DISASSEM/ BAS - from Articl e by Carl Wuebke r, 
August 1981 "80-Microcomputing, • 
modified by R. Faber f or Model II 

10 CLEAR 3000 , , HEElF: GOSUB60000 
: DEFINT A- W 

15 SYSTEM "CONVERT/REL": 
DEFUSR2• •HEF20 : DEFUSR3••HEF40 

40 IN PUT "STARTING ADDRESS CHEX., 4 CHARACTERS>"iY$ 
:IF LEN( Y$ )<> 4 THEN 40 

42 FOR I•l TO 4 : 
I F INSTR< HX$, MIO$CY$ ,I,lll•0 THEN 40 

43 NEXT I 'check for val id hexadecimal digits 
45 X•VAL(USR2{Y$) 1 
47 IF X>•32768 THEN L• X-65536 

ELSE L-X ' convert addr e as to integer 
< x is floa t ing pt , L is in te9e r > 

1000 A•L :GOSUB65000: IO•B 
1050 A•L+l:GOSUB 65 000:Il•B: 

AKL+2:GOSUB 65000 : I2•B 
1200 A• L+l :GOSUB 65000 : I O•B+256 
1300 A•L+l :GOSUB 65000: I0• 8 
1330 A•L+2:GOSUB65000:Il•8: 

A•L+3:GOSUB 65000: I2•8 
1530 A•L+2:GOSU8 6 5000:~8 
1560 A•L+l :GOSUB 65000: I P8•203 THEN 1660 
1570 A•L+l:GOSUB 65 000:I0•8: 

A•L+2:GOSU8 65000 : Il•B: 
A•L+3:GOSU8 65000 : I2•8 

1580 IP I0•54 THEN A•L+3:GOSU8 65000 : Il•B: I2•0 
1660 A• L+3:GOSU8 65000: I0• 8+256 
3320 GOSU8 4200 
3610 GOSU8 4200 
3810 GOSU8 4 200 
4040 A• LT:GOSUB 6500 0 : CT•B AND 127 
4070 A•LT:GOSUB 65000 :C•B 
4 200 X•256•I2+Il: I F X>•32768 THEN C•X-65536 ELSE C•X: 

RETURN 
49 90 ' 

***BINARY TO HEX conversion 
5000 A$• MKI$ (C) +" ": C$ •USR3(A$) 
5010 C$ • RIGHT$( C$ ,2 ): RETURN 'C converted to l byte hex 
5020 AS• MKI $CCI +" ": C$• USR3 {A$1 
SO 30 RETURN 'C converted to 2 byte hex 
59990 ' 

*** LOAD PEEK/ REL and define starting address 
60000 SYSTEM " PEEK/ REL": 

DEPUSRl••HEP60 : RETURN 
65000 A$•MKI${A) : AS•USRl< ASI ' c a ll PEEK 
65010 S-ASC l A$ l ' B • cont e nts of address X 
650 20 RETURN 
65300 END 

Program Listing 2. Changes In Disassembler Program 

*** PEEK/ REL: Gets contents of a memory location X *** 
EP60 OS 
EP61 El 
EF62 23 
EP63 SE 
EF64 23 
EF6S 56 
EP66 OS 
EP67 El 
EF68 SE 
EF69 23 
EF6A S6 
EF6B 2B 
EF6C EB 
EP6D 7E 
EF6E EB 
EF6P 77 
EF70 C9 

descriptor 
~ 
I 2 I I I 

' ... ..I 

PUSH DE 
POP HL 
INC HL 
LO E, (HL) 
INC HL 
LO D, (HL) 
PUSH DE 
POP HL 
LO E,(HLl 
INC HL 
LO O, CHL) 
DEC HL 
EX DE,HL 
LO A, CHL) 
EX OE,HL 
LO (HL) , A 
RET 

---> 
addr of loc 
s tring 

;move address of s tring . descriptor to HL 
;HL pts to addr of location 
;next , move addr of 
; location string 
; into DE, 
; and then 
; into HL 
;then, move the location 
; string itself 

into DE 
; addr of location string in 
;exchange r egister pairs 
;load A with c ontents of x 
;exchange bac k 
;move by t e from X i nto loc . 
;back to BASIC program 

I I 
location 
string, A$ 

---> 

Program Listing 3. PEEK/REL 

.-See List of Ad•ertisers on page338 

string 

HL 

strng 

x 

If you have 
anything to do 

with the TRS-80* 
System you 
should be 

reading the 

EIGHTY 
SYSTEM 

NEWSLETTER 

every week! 
Don' t miss a single issue ol the new Eighty 
System Newsletter ... published weekly and 
mailed every Friday by First Class Mail. This 
is the only publication designed for personnel 
in the TRS·60" industry, i ncluding manufac· 
turers. d istributors. dealers and computer 
users. The Eighty System Newsletter is 
com piled and edited by Ken Gordon. producer 
of the National TRS·so· Show. the Eighty/ 
Apple Show. the NJ Microcomputer Show. 
and publisher of the Amateur Radio Equip· 
ment Directory. Here is valuable information 
in professionally prepared format about TRS· 
so· hardware. software. peripherals. trends in 
the industry, and latest news. In addition. 
each weekly issue contains brief d igests of 
articles related to the TRS·SO• system 
appearing in over 100 computer related and 
general inte rest publications. This bibliography 
will save you both time and money in keeping 
up with articles in print on the TRS·SO· 
computer system. The Eighty System News· 
letter is a must for all active TRS·SO· users. 
plus anyone involved in any way with the 
manufacturing, distributing or retailing of 
TRS·SO• products. 

Subscribe today: Mail the coupon with 
your check for $39 for the next 52 weekly 
issues (sent First Class Mail that 's only 
75¢ per week.) If for any reason you are 
no t satisfied with the Eighty System 
Newsletter - we will refund the undelivered 
portion of your subscription. 

---------------KENGORE CORPORATION 
3001 Route 27 
Franklin Park, NJ 08823 
(201 ) 297-2526 
0 Enclosed is my check for 

$39 for the next 52 issues 
of The Eighty System 
Newsletter (sent First Class 
Mai l). 

Name -----------Company _______ _ 
Address 
City __ State _ Zip _ 
' TRS·SO is a Registered Trademark of Tandy 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I Corporation/ Radio Shack Division. 

·---------------80 Mlcrocomputlng, April 1982 • 185 



Aerocomp's 
Proven 
Best-By Test! 
The 

"DDC '' 
Double Density controller 
* Technical Superiority 

TRS80 Model 1 owners who are ready for reliable double 
density operation will get (1) 80% more storage per 
diskette, <2> single and double density data separation 
with far fewer disk 1/ 0 errors, !3l single density com
patibility and !4l simple plug-in installation. compatible 
with ail existing double density software. 

* Value 

MFR & PRODUCT 

attern on all tracks. The 6DB6 
urers of drives and diskettes. An 

g system was Newdos/80, Version 
. The test w as run ten times with 

/ the table. 

TEST RESULTS * 
SECTORS LOCKED OUT1AVGl 

AEROCOMP "DOC" 0 
PERCOM "DOUBLER 11" 18 
PERCOM " DOUBLER A" 250 
LNW "LNDOUBLER" 202 

$149.95 fOr the BEST double density Note: test results available upon written request. All tests conducted prior to 0-2s-01 

controller On the market. Aerocom p's 14 day money back guarantee applies to hardware only. 
$189.95 for " DOC" comolete with DOSPLUS 3.30 Specials Will be prorated. Shipping $2.00 In Cont. US. See opposite page for details. 

$239.95 for " DOC" complete With LOOS 

Data Separators I Happy DDS customer writes . .. J 

The advances that make the " DOC" great are incorporated in the new AEROCOMP Single Der 
and Double Density Data Separator !"DDS"l. 

* Has your ortgtnal manufac
turer left you holding the bag? 
If you already own a Percom "Doubler A". "Doubler II" or LNW 
"LNDoubler", the AEROCDMP " ODS" Wiii make It right. Look at the test 
results: 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT "DDS" WITH " DDS" 

PERCOM " DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 0 
LNW "LNDOUBLER" 202 0 

* "DDS" ..... $49.95 
cuse 1791 chip from your oo con
troller> * "DDS" with disk controller 

chip Included .. .... . $ 79. 9 5 
* Disk controller 

chip ..... $34.95 
<Shipping $2.00 cont. us · see OPPQSlte 
page for ctetallSl 

Note: same test procedures as "DOC". 
• Trademark of Percom oat3 co. 
• • Trademark of LNW 
• • • Trademark of Tandy corporation 

Plugs directly Into your existing 
Double Density controller. 
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I d on' t often w rtt.e letters 
such as this. but I feel I should 
tn this case . . I am supr1sed 
and pleased with your DDS. It ls 
not often a product ts better 
than one expects . . . This 
(these) test. (s) used a Percom 
Doubler " A''. (Test without DDS 
Installed showed many errors). 
(With DDS) not one error!!! 
After ten ( 10) teste of format· 
t ing and vertflng and zeroing 
NOT ONE F AILURE OR LOCK 
OUT. Great!!! 

Ph!l Gna dt 
Kansas Clty, K ansas 

flt.;. .!t...if-

see opposite 
page•••••• 



TRS so· 

DISK DRIVES 
40&80TRACK 

NEW LOW PRICES 
Thanks co you our sales volume has 
allowed us co cue coses and we're pass
ing the savings along. We offer the best 
disk dnve value 1n the market place. 
Rehab1hcy. features and cost cough to 
bear. We deliver ... and we stand behind 
our products. AEROCOMP is the only 
manufacturer co offer FREE TRIALI Buy 
Aerocomp dnves today. You deseNe the 
best. 

BEST FEATURES 
* Fast 5 ms. track-track access time. * Operates single or double density. * "FLIPPY" feature for lower media cost 

(40-1 & 80-1) . * Head load solenoid. * Disk e1eccor. * Easy entry door. * NEW EXTERNAL DRIVE CABLE 
CONNECTION. 1no '°'"I"' nttd 10 •emov• '"" 
tov rr 10 nook up c <ll':llrJ 

EPSON 
MX80 
PRINTERS 

$469.oo 
TRS80 Cable (I & Ill) ....... $29.95 
APPLE Cable & Interface .. S96.00 
RS232 Interface .......... S69.95 
Rihbon Cartridge. Black ... S 13.95 
Add S6.00 sh1pp1ng jCont. U.S.) does not 
include cable. 

MX80 F/T 
All the reatures of MXBO plus Friction 
Feed. Shipping & cables as above. 

$579.oo 
...-See List of Advertisers on page 338 

as low asS 299.95 
ORDER TODA YI * 40-Track Drive. . . $299.95 * BO-Track Drive. . .. $429.95 * 40-Track "FLIPPY" Drive .. . . $329.95 * BO-Track "FLIPPY" Drive .... $449.95 * 40-Track Dual-Head D rive . 5449.95 * 80-Track Dual-Head Dnve .. 5579.95 

~1J~~;~:1:!:'~~:~~~~!c~~ ~rv~~~~ ~~~~ 
50/60 HI' JvM"'>I('> on ~ial 0111c1 

* 40-Track Bare Drive ........ 5269.95 * SO-Track Bare Drive .... . ... 5399.95 * 40-Track " FLIPPY" Bare DnveS299.95 * BO-Track "FLIPPY" Bare Drive54 I 9.95 

*SPECIAL PACKAGES* 
STARTER A .. . ..... . S339.95 
40-Track Drive. 2-drive cable. TRSDOS 
2.3 Disk & Manual. Freight & Ins. 

SRARTER B. . . . . . . . . . 5369 95 
40-Track "FLIPPY" Drive, cable. TRSDOS 
2.3 D isk & Manual. Freight & Ins. 

COMBO C. . . . . . .... 5465.00 
40-Track "FLIPPY" Dnve. 2-drive cable. 
LOOS , Freight & Ins. 

COMBO D.. .. . ....... S5B5 .00 
SO-Track "FLIPPY" Dnve. 2-dnve cable. 
LOOS. Freight & Ins. 

COMBO E .. .. . ............ 5709.00 
Two 40-Track "FLIPPY" Drives. 4-Dnve 
cable. TRSDOS 2 .3 Disk & Mannual. 
Freight & Ins. 

COMBO F. . . . . 5999.00 
Two BO-Track "FLIPPY'.' Drives. 4-dnve 
LOOS . Freight & Ins. 

COMBO G. . . . . .. $909.00 
Two 40-Track Dual-Head Drives. cable. 
TRSDOS 2.3 Disk & Manual. Freight & 
Ins. 

COMBO H . . . ... 51299.00 
Two 80-Track Dual-Head Drives. cable. 
LOOS . Freight & INS. 

DOSPLUS 3 3 or NEWDOS I 80.20 
available with any package. 
Mdl~ 00 P« di""'°' snoppong & "'""'"'9 1con1 US! 

WARRANTY 
We offer you a 120 day unconditional 
warranty on parts and labor against any 
defect in materials and workmanship. In 
the event service. for any reason. 
becomes nescessary. our seNice depart
ment is fast. fnendly and cooperative. 

100% TESTED 
AEROCOMP Disk Dnves are completely 
assembled at the factory and ready to 
plug in when you receive them. Each 
drive 1s I 00% bench tested pnor to ship
ment. We even enclose a copy of the 
test checklist. signed by the test techni
cian. with every drive. AEROCOMP 
MEANS RELIABILITYll 

ORDER NOWll 
To order by mail. specify M odel 
Number(S) of D rive. cable. etc. (above). 
enclose check. money order. V ISA or 
MASTERCHARGE card number and ex
piration date. or request C.O.D. ship
ment. Texas residents add 5% sales tax. 
Add 5 5 .00 per drive for shipping & handl
ing (Cont. USI. Please allow 2 weeks for 
personal checks co clear our bank. No 
personal checks w ill be accepted on 
C.O.D. shipments-cash. money orders or 
certified checks only. You will receive a 
card showing the exact C.O.D. amount 
before your shipment arrives. Be sure to 
include your name and shipping address. 
You w ill be notified of the scheduled 
shipping date. Your bank crec:Jit card will 
NOT be charged until the day we ship.I! 

DRIVE CABLES 
2-DRIVE 
4-DRIVE 

S24 .95 
S34 .95 

WRITE AEROCOMP TODAY 
FOR MORE VALUES Ill 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 24 
fOtt VISA / MASTERCHARGE / C.O .D. ORDERS 
Calilornio dial {800) 852-7777. Operator ?4. Alaska 

FREE TRIAL OFFER and Hawaii dial (800) 824-7919. Operator 24 . 

Order your AEROCOMP Disk Drive and TOLL FREE LINES WILL ACCEPT ORDERS ONLYI 
USe it With your system for up tO J 4 For Applications and Technical information. coll 

days. If you are not satisfied for ANY l•l•2•1 4·l ·33•7•·4·J.c~6·a·r·d·ra·p·u·s·a·c·or•d•. -----· 
REASON (except misuse or improper 
handling). return it. packed in the Dealers inqiries invited 
original shipping container. for a full re- -'--~ .... ~ ..... rn~ 
fund. (hardware only. Speoar packages Will be prorated! &aC,V'9V I r 
We have complete confidence in our pro- R db' d A' Bid 8 
ducts and we know you will be satisfied' e 1 r 1 rport • 9 · 
ORDER TODAYlll P. 0. Box 24829 

Dallas , TX 75224 ...-a2 
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UTILITY 

r~) 
LOAD 80 

Speed system tape loads with software only. 

Rapid System Loader 

David C. Hedinger 
OCH Electronic Services 
206 Chestnut Way 
Salisbury, MD 21801 

The System command is to 
machine language as 

CLOAD is to Basic. Both com
mands load a program from 
tape into the RAM of the TRS-80. 
Both also utilize a data transfer 
method accepting bits from the 
tape at 500 baud (bits per sec
ond). Since many machine lan
guage programs are long, a wait 
of more than two minutes is 
common. A case in point is 

Radio Shack's Editor/Assembler 
program. It takes nearly two 
minutes to load and it is very dis
couraging to get nearly through 
the tape and suddenly get a 
checksum error, forcing you to 
start all over again. Wouldn't it 
be nice if there were a way to 
load those programs two or 
three times faster without buy
ing a disk drive, modifying your 
TRS-80, or sacrificing any of the 
reliability of the tape system? 

Breaking the 500 Baud Barrier 

Earlier, I wrote a pair of 
routines for use in "Fastload," a 
program which loads and saves 
Basic programs up to four times 

faster than CLOAD. The two 
modules store and retrieve data 
from tape at 2000 bits per sec
ond. These same modu les are 
used here for machine language 
tapes. With the help of a book 
called Pathways Through the 
ROM, a disassembled listing of 
the Level II ROM, the TRS-80 
Technical Reference Handbook, 
and several issues of 80 Micro
computing, I was able to glean 
enough information to complete 
this project. I call the program 
Rapid System Loader (RSL). 

Duplicate copies of standard 
TRS-80 machine language tapes 
are made by RSL. What's so 
special about that? The dupii-

****** 
2.1 * 

* 

** **** 
0072 
0049 
E 
28A7 

01C9 
SOR 
0235 
PE 
01F8 

42E9 
42E9 CDC901 
42EC 21BB45 
G 
42EF CDA728 
42F2 CD 4900 

Program Listing 

00090 ****************************************** 

00100 ; * RAPID SYSTEM LOADER CONVERSION VERS . 

00110 ; * SEPT 15,1980 BY DAVID C. HEDINGER 

00115 ; ****************************************** 

00120 BASIC 
00130 KBD 

00140 DSP 

00150 CLS 

00160 RDBYTE 

00170 MTOFF 

00180 
00190 SPEED 
00200 

00210 
00220 !NP 

EQU 
EQU 

EQU 

EQU 

EQU 

EQU 

ORG 
CALL 
LD 

CALL 
CALL 

072H 
049H 

28A7H 

;BASIC RE-ENTRY 
;ROM KEYBOARD ROUTIN 

;MESSAGE OUTPUT: ROM 

1C9H ;ROM: CLS & HOME CUR 

235H ;ROM RD BYTE FROM TA 

1F8H ;ROM: TAPE MOTOR OFF 

42E9H ;ORG LOW IN MEMORY 
CLS 
HL,MENU ;POINT TO MENU STRIN 

DSP ;DISPLAY IT 
KBD ;GET INPUT 

Program continues 
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cate copies load from two to 
four times faster than the orig
inal copy because they load at 
2000 baud. In addition, as soon 
as the program is successfully 
loaded, it executes immediately 
w ithout further help from the 
human in charge. There is no 
need to type and enter I to run 
the program. I call this feature 
"Auto Start." Not original, but 
quite useful. 

Another feature is a file name 
display. During loading, all six 
characters of the file name are 
displayed, so you know exactly 
which tape you are running. 
While creating the RSL back
ups, up to nine copies in a row 
can be written without further 
intervention by the user. RSL 
will copy any machine language 
tape not protected. It can even 
copy itself! 

Another nice thing about ASL 
is it requires no hardware at all. 
Software alone does the trick. 
You may have to disable your 
Rad io Shack XRX cassette 
.modification if you have one. 
With that c ircuit enabled, ASL 
w il l not work. 

Program Walks Before It Runs 

The TRS-80 has no routines in 
ROM to load tapes at 2000 baud. 
Therefore, I have written these 
rout ines into a short module 
tacked automatically to the 
front of each copy of RSL. When 
the program is loaded, the pre
load module is encountered 
first. it loads at 500 baud and 



takes about seven seconds. The 
preloader module starts auto
matically, loads in the object 
code program at 2000 baud, and 
transfers control to the program 
when it is done. 

The advantage to using a pre
loader is you need to load only 
one tape. Everything is done au
tomatically once you press 
Enter. One disadvantage is if the 
program to be converted by RSL 
occupies the same area in RAM 
as the preloader, it will not load 
properly, since the preloader will 
be overwritten. 

Since the preloader loads at 
normal speed for seven sec
onds, the overall decrease in 
loading time for the object code 
program depends on its original 
length. A program must be 
longer than about 20 seconds to 
show any decrease in loading 
time with RSL. Longer programs 
show greater decreases. 

The Inner Workings 

The program is divided into 
three main sections. The first 
section loads a standard 
machine language tape and 
stores it byte for byte in a buffer 
area in RAM. The second sec
tion writes a high speed copy of 
the program in the buffer 
preceding it with the preloader 
program. Remember, the 
preloader is written at normal 
speed but the object code pro
gram in the buffer is written at 
2000 baud. The third section is 
the preloader module. 

Rapid System Loader makes 
use of two subroutines to create 
and read 2000 baud tapes. One 
is W byte, responsible for 
writing a byte on tape at the 
2000 baud rate. The other is R 
byte, included as a part of the 
preloader module. R byte is the 
routine for reading a byte of 
data from tape. These routines 
are crucial to the program. 

Shifting Into High Gear 

As you may know by now, the 
TRS-80 stores Information on 
tape one byte at a time. Each 
byte is composed of eight syn
chronizing pulses separated by 
two milliseconds each. A data 
pulse is inserted after a sync 
pulse to denote a one bit. Other
wise, the space between sync 
pulses is left blank to represent 

a zero bit. All sync and data 
pulses are identical in duration, 
being about 263 microseconds 
long. The total time to store one 
byte is two milliseconds times 
eight bits, or 16 milliseconds. 
About 62 bytes per second can 
be stored this way, or 3720 bytes 
per minute. A 16K program 
takes about 258 seconds (four 
minutes 18 seconds) to load. 

The two subroutines W byte 
and R byte replace this format 
with a new one. Each byte is 
stored as a single sync pulse fol
lowed by eight precisely timed in
tervals of .5 milliseconds each. 
Each interval will contain either a 
pulse, representing a one bit, or 
no pulse, indicating a zero bit. 
The entire byte occupies 4.5 milli
seconds including the sync bit. 
Each pulse has a width of 140 
microseconds. Using this format, 
we can store about 220 bytes per 
second, or 13200 bytes per 
minute. That 16K program that 
used to take 258 seconds to load 
can now be loaded in 73 sec
onds! If we add seven seconds 
for the time taken to load the pre
ioader, the total is 80 seconds to 
load 16K, a significant improve
ment. See Fig. 1 for a graphic 

SYNC 

-

-

-

DATA 
I -

-

comparison of the two formats. 
This change in format is made 

possible by the fact the cassette 
input and output circuitry in the 
TRS-80 Is completely under soft
ware control and not locked into 
a single speed or format by 
hardware. We can create pulses 
of any width and spacing up to 
the limits of our clock speed and 
software. We are limited, how
ever, by the frequency response 
of the cassette deck used with 
the computer. I arrived at the 
2000 baud data rate as a good 
compromise between speed 
and error rate due to frequency 
response limitations. Using 
good tape, the RSL copies a 
load just as reliably as the 
slower System version . The 
volume level is still critical, but it 
is no worse than before. 

The Write a Byte Routine 

Looking more closely at the W 
byte routine (lines 2410-2760), 
we see the first thing done is to 
save all the Z80 registers for 
later recovery. On entry to this 
routine, the A register contains 
the byte we want to write to 
tape. The byte is placed in the D 
register and C is loaded with a 

SYNC 

-

-

DATA 
0 (NO PULSE) 

ri 
I I 
I I 
I I 
I I 
I I 

I i 
I I 
I 

I I 
LJ 

count of nine-eight for the byte 
and one for the sync bit. The 
Carry Flag determines whether 
the Pulse routine outputs a 
pulse to the cassette port or 
merely waits for a one time slot. 

To output the sync pulse line, 
2470 sets the Carry Flag and 
then calls Pulse which does 
three things: sets port 255 to .85 
volts by an Out instruction and 
runs a short timing loop; next, 
sets the port to zero volts and 
runs another short loop; finally, 
returns the port to its rest 
voltage of .46 volts, runs the 
final timing loop and returns to 
line 2490. 

Lines 2480-2530 form a loop, 
shifting each bit in the D register 
to the Carry Flag, and call the 
Pulse routine. When all eight 
bits are transmitted, the reg
isters are restored and control is 
returned to the main program. 

Now that we have our byte on 
the tape, let's see how to read it 
back into the computer. Lines 
3430-3670 contain R byte. When 
R byte is called from the main 
program, the first thing done is 
to save the AF and BC registers 
on the stack. On exit, the A reg
ister will contain the byte read 

SYNC ETC. , .... 

-
ETC .. ... ----

-
(-- -2 milliseconds------- ) (-Im sec--) »TOTAL FOR BYTE • 16 msec. 

SYNC (-------

(.5 msec) 

0 
n 
I I 
11 
11 
11 

I 

I• 
1 • 
1 • il 
lJ 

SYS TEM BYTE FORMAT 

DATA----- -- (A5 HEX) --- - -------- - ) 

0 
q 
11 
•• 11 
11 

I 
II 
11 
I 1 
II 
lJ 

0 
q 
• 1 
I 1 
I 1 
I 1 

I 
11 
11 
11 
11 
u 

0 
p 
, 1 
, 1 
1 I 
11 

'• I I 
1, 
I 1 
I 1 
Li 

(----- ---- - --- 4.5msec ---------- -------------) 

RSL BYTE FORMAT 

Fig. 1. 
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Program continued 

42FS FE31 
42F7 280C 
TAPE 
42F9 FE32 
42FB CADA43 
TLOAD TAPE 
42FE FE33 
4300 CA7200 
4303 18ED 
N 

00230 
00240 

002S0 
00260 

00270 
00280 
00290 

00292 

CP 31H 
JR Z, SYSLOD 

CP 32H 
JP Z,SYSWRT 

CP 33H 
JP Z, BASI C 
JR INP 

;ASCII 'l' ? 
;YES-LOAD A 

; '2 '? 
;WRITE A FAS 

i 13 I ? 
;EXIT TO BASIC 
;BAD INPUT: TRY AGAI 

00295 ****************************************** 
******** 

00300 * THIS SECTION READS A SYSTEM TAPE AND STO 
RES IT * 

00310 

00314 

* IN A BUFFER WI TH ALL CHECKSUMS AND CONTR 
OLS * 

****************************************** 
******** 
430S CDC901 
4308 216 346 

0031S 
00320 
00330 

00340 
003S0 
00360 

' SYSLOD CALL 
LD 

CALL 
CALL 
LD 

CLS ;CLEAR SCREEN 
HL ,MESGl ;PROMPT USER 

DSP 
KBD ;WAIT FOR I NPUT 
DE,3C80H ;TO DISPLAY 

430B CDA728 
430E CD4900 
4311 11803C 
FILENAME 
4314 21134 7-
FFER 

00370 LD HL, BUFFER ;POI NT TO BU 

003 80 CALL 293H ;ROM:MOTOR ON,READ L 

00390 LD A,40H ; ' @' 

4317 CD9302 
EADER & SYNC 
431A 3E40 
431C 323E3C 
431F CD3S02 
4322 FESS 
4324 C2BE43 
M TAPE:JUMP 
4327 77 

00400 LD (3C3EH) ,A ;DISPLAY I @' 

00410 CALL RD BYTE ; READ NEXT BYTE 
00420 CP SSH ;SYSTEM TAPE? 
00430 JP NZ ,NOTSYS ;NOT A SYSTE 

00440 LD (HL) ,A 

Attention: 
European Subscribers 

Due to shipping problems in Europe, we 
are asking our subscribers to send us their 
most recent mailing label from 80 Micro
computing. If you are unable to provide 
us with a label, please send us your name 
and address, and tell us at what point you 
are presently in in your subscription. This 
information is very necessary in order to 
solve a forwarding problem, so we are 
asking for your co-operation in this mat
ter. Please direct all information to: Attn: 
Doris Day, 80 Microcomputing, 80 Pine 
Street, Peterborough, NH 03458. 
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;PUT SSH INTO BUFFER 
Program continues 

from the tape, while BC will be 
unchanged. 

Whenever a pulse is received 
from the tape, the input flip-flop 
circuit is set at one and remains 
there unt i l reset by an 
OUT(255),A instruction. The cir
cuit can be tested with an IN 
A,(255) instruction. By monitor
ing this flip-flop, we can detect 
the pulses coming from the tape 
and determine their time slot 
positions in each byte. 

Lines 3450 and 3460 clear 
(Reset) the flip-flop. Next, the C 
register stores a count of eight 
for the incoming byte. Then the 
routine loops unt il the sync bit is 
detected. When it is, a short 
time is spent in a loop and then 
the flip-flop is reset. The Instruc
tions from lines 3530- 3650 (la
beled BTLOOP) read in a bit 
once every 500 microseconds 
and stuff the data into the A 
register one bit at a time until 
eight bits (either ones or zeros) 
are done. Control is then re
turned to the main program with 
the entire byte in the A register. 

The Machine 
Language Tape Format 

The bytes of data comprising 

a System program are arranged 
on the tape in a predefined se
quence. In addition to the pro· 
gram Itself, the tape contains 
stuff like sync bytes, loading ad· 
dresses, checksums, and other 
assorted control information. 
These things are necessary to 
ensure the program loads in the 
right place in RAM without er
rors. Here is a brief rundown of 
the machine language format: 

• Leader-256 zero bytes 
used to allow stabilization of the 
tape deck and AGC circuits. 

• A5 Sync Byte-Reference 
point to synchronize the Input 
routines with the incoming data. 

• 55 System Format Header 
Byte-Indicates this is a ma
chine language tape and not 
Basic. 

•Filename-Six bytes of 
ASCII characters padded with 
spaces. 

The next five Items may be 
repeated many times in any one 
program. 

• 3C Data Header Byte- In· 
dicates the start o f a block of 
program data. The block may be 
up to 256 bytes long. 

• XX Length of Data Byte-A 
number from 0-255 that tells the 
number of bytes in this block of 
data. 

• Load Address- A two byte 
address showing where to put 
the data for this block. Least 
significant byte (LSB) is first , 
followed by the most significant 
byte (MSB). 

• Program Data-0-2 56 
bytes of actual program data. 

• Checksum-A one byte 
sum of all the program data 
bytes and the load address 
bytes with the overflow Ignored. 
The checksum is used to detect 
loading errors. 

Two items come after the last 
block of data: 

• 78H End of File Marker- In
dicates the end of the program. 

• Entry Address (LSB/MSB) 
- Tells where the beginning of 
the program is. 

With this In mind let's see 
how ASL reads an object code 
program into the buffer, and 
how it makes a high speed copy 



Your best 
Model I/Ill 

peripheral buy 
is a modem. 

Your best 
Model I/Ill 

modem buy 
is LYNX. 

Considering expanding your TRS-80 
Model I or Ill? Then you should know 
that only one kind of peripheral can 
give you all these extra capabilities 
. . . in a single unit: 

•Computer-to-computer data 
communications, for better 
personal or business manage
ment. 

•Access to free "bulletin board" 
resources. 

• Access to Source, Compu
Serve and other time-sharing 
systems. 

• Services like electronic mail, 
instant news and financial re
ports. 

•An almost limitless supply of 
new games and other enthusi
ast activities. 

Of course, we're talking about a 
modem. A far more sensible first 
step in expanding than, say, joy
sticks, or a voice box, or a printer. 
And, therefore, your best peripheral 
buy. 

A modem opens up a whole new 
world to you. A world of thousands 
of computers and computer people 
just like you, in homes and busi
nesses around the block and across 
the country. A world you tap through 
your telephone. 

But don't simply settle for any mo
dem. For the most modem satisfac
tion, you need to make the best mo
dem buy. 

And that's LYNX. 

Lynx for 
Model 11111. 

The new LYNX for TRS-80 Model I and Model 
Ill. It's the latest innovation from the people who 
are making data communications affordable. It's 
the best first step you can take in expanding . It 
makes your microcomputer a whole new animal. 

~§0 LVr\rX.0 
123 LOCUST STREET LANCASTER, PENNSYLVANIA 17602 
Phone 717/291 -1116 

TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation. 
FCC Registration Number: A909KE-68171-DM-N 

The new LYNX is the ideal modem 
for your Model I or Ill. That's because 
it's the key element of a total direct
connect telephone communica
tions package . 

This package includes all serial 
and computer bus interfaces, cables 
and terminal software . . . and comes 
to you with these remarkable fea
tures: 

•SINGLE PRICE: $299.95! 
• Compatible with both Model I 

and Ill. 
•No separate purchases re-

quired. 
• One-year warranty. 
• Auto dial/auto answer. 
• Works with any software, in

cluding ST-80 by Micklus. 
• Active clear, break, and " con

trol" keys. 
• Half or full duplex, variable word 

length, parity and stop bits. 
• Dial from phone, keyboard, or 

memory. 
• Works w ith or without Model I 

expansion interface. 
• Works with or without Model Ill 

RS-232 card. 
• Can be placed on either side of 

Model Ill. 
• No tools needed to install. 
No other modem gives you so much 

in a single package. And when you 
compare the LYNX price with the to
tal cost of bringing any other modem 
on line, it could save you OVER $100! 

,,...49 

Consult your local microcomputer retailer, or call one of these LYNX handlers today. 

THE BOTTOM LINE 
Milford, NH 
800/228-3900 

THE PROGRAM STORE 
Washington, DC 
800/424-2738 

.,.. See List of Adver tisers on page 338 

8- T. ENTERPRISES 
Centereach, NY 
516/ 981 -8568 

STEVENS RADIO SHACK 
Phoenixville, PA 
800/345-6279 

BREEZE; QSD 
Dal las, TX 
2141484-2976 

SIMUTEK 
Tucson, AZ 
800/528-1149 

COMPUTER PLUS 
Littleton, MA 
800/343-8124 

PROGRAMS UNLIMITED 
Jericho, NY 
800/645-6038 
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l'rogf8m contlnu~ 
4328 23 liHl4 50 INC 
4329 111606 00460 LO 
ER 
4328 CD3502 00470 GTFN CALL 
E 
432E 12 00480 LO 
4321" 13 00490 INC 
433111 77 00500 LO 
4331 23 00510 INC 
4332 leF7 09520 DJNZ 
4334 CD3502 00530 BLOCLP CALL 
TE 
4337 FE3C 90540 CP 
4339 211120 00550 JR 
R EOF 
433B 77 B056B LO 

433C 23 00570 INC 
4330 CD3502 00580 CALL 
4340 47 00590 LO 
4341 77 00600 LO 
4342 23 00610 INC 
4343 AF 00620 XOR 
4344 4F 00630 LO 
4345 CD8343 00640 CALL 
SS LSB 
4348 CD8343 00650 CALL 
4348 CD83 43 00660 LODA TA CALL 
lSM,E'l'C. 

HL 
B, 06 

RD BYTE 

{DE) ,A 
DE 
(HL) ,A 
HL 
GTFN 
RD BYTE 

3CH 
NZ,TRANS 

{HL) ,A 

HL 
RD BYTE 
B,A 
(HL) , A 
HL 
A 
C,A 
INBYTE 

INBYTE 
INBYTE 

; BUMP POINTER 
;FILENAME BYTE COUNT 

;GET A BYTE FROM TAP 

;DISPLAY IT 

;STORE IN BUFFER 
; BUMP PNTR 
;LOOP 6 TIMES 
;GET MODULE START BY 

;IS IT OK? 
;NO:CHECK FO 

;YES STORE IN BUFFER 

; GET BLOCK LEN 
;STORE IN B 
; & IN BUFFER 
;BUMP PNTR 
; CLEAR CHECKSUM 

' 
IN C REG 

;GET BLOC LOAD ADORE 

;GET BLA MSB 
;GET DATA BYTE, DO C 

with the preloader attached. 
The buffer used to store the 

object code program begins at 
4713H and continues to the end 

of available memory. Every byte 
read from tape is stored in the 

buffer verbatim. This includes 
headers, file names, check

sums, and so on. Only the leader 
and A5 sync byte are not placed 
in the buffer. Therefore, after the 
object program is loaded, the 
buffer contains an exact byte

for-byte Image of what was on 

the tape. Note: The object pro
gram will not execute properly 

at this time; we are only saving it 
to write on tape at 2000 baud. 

434E 3A4838 00670 LO A, (3840H) ;TEST FOR BR 

Several of the bytes read in 
are checked to make sure no er

rors have occurred in the load
ing process. These include the 
55 System Header Byte, the 3C 

data header byte, the checksum 

bytes, and the end-of-file byte. If 
an error occurs in any of these, 

loading s tops and control is 
sent back to the menu selection 
routine. Lines 670-690 test the 
Break key and return to the menu 
if it is pressed. This gives you a 

EAi lEY 
4351 C857 00680 
4353 2894 00690 
ENU 
4355 1"F4 00700 
ERED 
4357 CD3502 00710 
435A 77 80720 
4358 23 00730 
435C 89 00740 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 

BIT 
JR 

DJNZ 

CALL 
LO 
INC 
CP 

Power Line Spikes, Surges & 
Hash could be the culprit! Pat. #4,259.705 

2,A 
NZ,SPEED 

LODA TA 

RD BYTE 
{HL) ,A 
HL 
c 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes, Surges and Hash. Guaranteed! 

• ISOLATOR {IS0·1) 3 filter Isolated 3·prong sockets; Integral 
Surge/Spika Suppression; 1875 W Maximum load, 1 KW load 
an& socket . .... ....... . ... ... .... . ...... .... ... .. $69.95 

• ~~~~~:t~~;~:J.~:!11t~~1~:~;~r~:-~~:~e~~~~~: ~:;:~{~ax 
load, 1 KW either bank . .. ... .. ... .. ..... .... . . . .... $69.95 

• SUPER ISOLATOR {IS0-3) similar to 150·1 except double 
Isolation l SupprHslon .. . ........... . . . ... ... .... $104.95 

•SUPER ISOLATOR (IS0-11) slmllar to IS0-2 except double 

• ='~~c:rM•1:~~rr~~1(1'So:11>· 4 ·auiif .1soiit1ci 5c,e:·k·etii ~!~4·95 
ULTRA·SENSITIVE Systems .... .. .. ... ..... . ..... . $181 .95 

• CIRCUIT BREAKER, any modal {Add·C8) ... . ..... .. Add $9.00 
• CKT BRKR/SWITCH/PILOT (·CBS) . . . . ...... . ..... Add $17.00 

AT YOUR MasterCard, Visa, American Express 
DEALERS ORDER TOLL FREE 1·800·225-4876 

{except AK HI PR & Canada) 

L~.~ tlPctromc Specialists. Inc 
1 1 "•111rh Mn , \ t ,N•t N.l t 1< 11 M ;p.,, 01160 

l e i h111ca l & Non 800 1611655 1532 ,,,.. 159 
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;TEST BIT 2 (BREAK) 
;YES: GOTO M 

;LOOP TILL BLOCK ENT 

;GET CHECKSUM BYTE 
; INTO BUFFER 

;SAME? 
Program continues 

-- ---

L « 
~~ 

\. 

.ZIP UP YOUR 
MODEL I 

~ 
SPEED-UP UNIT - an easy to install electronic device I hat enables programs 
to run 2 to 3 times faster. It' s the fastest and finest quality speed-up unit 
on the market. 

• guaranteed to double processing speed· no additional 
purchases required . 

• programs will run up to 3 times faster (5.3 mhz) by adding 
a Z808 microprocessor and delay line • not supplied. 

• returns automatically to normal speed during disk and 
cassette operation • no software patches required. 

• keyboard power-on light changes color to indicate operating 
speed. 

$45.00 

VIDEO I. Reverses the video display to provide black characters and 
graphics on an all white screen for a much easier to read presentation. 
Software controlled. Cures pulling and distortion problems commonly ex· 
perienced with TRS-80 monitors. For use with TRS-80 monitors only. 
Assembled. 

$24.00 

" SATISFACTION GUARANTEED " 

Add $2.00 postage & handling • California residents add 6% sales tax 
-Foreign orders add 15Y • . 

ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova, CA 95670 

( 916) 635-5408 • Dealer inquiries invited 



chance to halt loading at any 
Program continued 

t ime, handy if you discover you 
are loading the wrong program. 435D 207 3 00750 JR NZ ,CK ERR ;STOP AND DI 

SPLAY ERR MESG 
When the file name is en- 435F 3A3E3C 00760 LD A, (3C3EH) ; GET LEFT SY 

countered, lines 470-520 not MBOL 
only store it in the buffer, but 4362 3C 00770 INC A ;CHANGE IT 

4363 323E3C 007 80 LD (3C3EH) ,A ;DISPLAY IT 
also display it on the video on 4366 18CC 007 90 JR BLOC LP ;DO NEXT BLOCK 
the left side of the screen. 4368 FE78 00800 TRANS CP 78H ;EOF BYTE? 

As each byte of data is read 
436A 2061 00810 J R NZ,TERR ;NO:DISPLAY ERROR ME 
SG 

from the tape, it is POKEd onto 436C 77 00820 LD (HL) ,A ;YES : PUT IN BUFFER 
the video display in the upper 436D 23 00830 INC HL 
right corner where the flashing 436E CD3502 00840 CALL RD BYTE ;GET ENTRY PNT. LSB 
asterisk is usually located. It is 4371 77 00850 LD (HL ) ,A 
more informative to see the ac- 4372 SF 00860 LD E,A ;PUT LSB IN E REG 

4373 23 00870 INC HL 
tual data being loaded instead 4374 CD3502 00880 CALL RD BYTE ;MSB 
of a flashing star, although any 4377 77 00890 LD (HL) ,A 

4378 57 00900 LD D,A ;PUT MSB IN D REG 
errors will sti ll be caught by ASL. 4379 22D743 00910 LD (BUFFEN ) ,HL ;STORE END 0 

After the last block of data is F BUFFER PNTR 

loaded and the end-of-file byte is 437C CDF801 00920 CALL 1F8H ;OFF MOTOR 
437F 21CD3C 00930 LD HL,3CCDH ;DI SPLAY POS 

checked for validity, the entry ad- I TI ON 
dress is read from tape and stuffed 4382 0602 00940 LD B,02H ;t OF BYTES TO CONVE 

RT 
in the DE register. The address is 4384 7A 00950 HEXASC LD A,D ; GET MSB 
converted to hexadecimal ASCII 4385 CB3F 00960 SRL A ;MOVE HI NYBBLE TO L 

characters by the HEXASC rou- ow 
4387 CB3F 00970 SRL A 

tine at line 950 and displayed on 4389 CB3F 00980 SRL A 
video. You can write this address 438B CB3F 00990 SRL A 

down and use it to re-enter your 
438D CDA9 43 01000 CALL TEST ;CONVERT TO ASCII 
4390 77 01010 LD (HL) ,A ; DISPLAY HEX DIGIT 

object program If It crashes at 4391 7A 01020 LD A,D ; GET LO NYBBLE 

some future time. 4392 E60F 01030 AND 0FH ;MASK OFF HI BI TS 
4394 CDA943 01040 CALL TEST ;CNVT TO ASCII 

Now that we have our object 
code program in the buffer, the 

Program continues 

Gosub International, Inc. 
GOSUB'S Mxaono Friction Feed Kit $49.95 ppd 

• Use Single Sheet Paper Use lnexpen$1Ve Roll Paper • 
• Use Your Own Letterhead Does Nol All.ct Pln·IHd Use • 

PRINTERS PRINTERS PRINTERS 
EPSON MX80 ... $545 ppd. EPSON MX100 ... $825ppd 

THE PRINTER STAND •••••.••••••••••••••••••••••••••••••••••••••••••• $29.95 

SAVE MONEY AND SPACE- Holds almost any printer that uses 
9V."-slze paper or forms. Made from 'I•" acrylic, allows 3" of paper 
or forms to be stacked under printer. Great for use with bottom load 
printers! Fits MXB0/70-Microllne BO's BASE 2-850 Bytewrlter-1 and 
many more! 

AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT 
USA- Alpine Computer Center, 2526 S. Alpine Rd., Rockford, Il l. 
61108, (815) 229-0200: OMEGA Micros, 3819 West Michigan St., 
Milwaukee, WI 53208, (414) 933-6088: EXATRON: 181 Commercial 
St., Sunnyvale, CA 94086, (800) 538-8559/CA, (408) 737-7111. 
CANADA- Microwest Dist. Ltd., 1940 Larson Rd., North Vancouver, 
B.C., Canada V7M 2Z8, (604) 988-9998 or 988-6877. 
AUSTRALIA - Computer Campus Pty. Ltd., 11 Rundle Street, Kent 
Town, South Australia, 5067, ph. 08.424826, telex 88156. 

STRATEGY SIMULATIONS FOR THE TRS-80 
MERCENARY FORCE SPACE MERCHANT 
Command a mercenary army. Build an Empire In the stars. 
Decide the number of men, Choose your cargo, means of 
type of weapons, armor, air shipping, and security. Risk 
support, medical aid and pirates, Ion storms, engine 
transports. Battle the enemy failure and other hazards 
in jungles, underwater, on while you try to become a 
moons and In space. Space Merchant. 
(1-4 players) (1~ players) 
TRS-80 L2116K ...... $16.95 TRS-80 L2116K . ..... $9.95 

80 SPACE RAIDERS 
Starship Simulator and Combat Game 

This is the most realistic combat space simulation available for any 
computer system anywhere! Operator Is placed In a rapidly moving 
ship looking out through a window into the depths of space. Thou
sands of stars appear In the distance and part toward the screen 
edges as the ship flashes past. Forward and aft views available at 
any time. Accurate celestial navigation using both XYZ an 
spherical coordinates! Comment from Aug. '8180 Mlcrocomputlng: 
"May be the ultimate Star Trek-type game and, possibly, the most 
complex microcomputer game ever attempted" ! Fast action 
graphics never stop! 
Model 1/Level 2/16K $24.95 

SOFTWARE 
Soft ware for the VIC 20 and Color Computer 

SPACE MERCHANT-See Stragegy Simulations for the TRS-80 
WARRIOR- Head to head combat In a game where you and your 
opponent are the rulers of warring city-states, each trying to 
destroy the other. You decide how many of your population will be 
warriors, farmers, factory workers, and scholars. $9.95 

YAHTZEE! $10.95 
GAME PACK #1 Quarter Horse and Yahtzee ............................. $14.95 
GAME PACK #3 Warrior and Space Merchant ........................... $14.95 

Kansas residents add 3% sales tax 
All prices subject to change without notice ~~ 

Ff!EE CATALOQ UPON REQUEST ~ 
(TRS-80) Is a trademark of Tandy Corp.) ~ > 

Dealer Inquiries Invited ' 
SEND CHECK OR MONEY ORDER 

Gosub lnt'I., Inc. 
501 E. Pawnee, Suite 430 

Wichita, KS 67211 
(316) 265-9859 

GOSUB International (New England Division) 
P .0 . Box 2568 

GOSUB 
P.O. Box 275 
Wichita, KS 87201 
(316) 265-9992 

Framingham, MA 01701 
(add 5% sales tax) 
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Program continued 

43 97 23 
4398 77 
4399 23 
439A 53 
439B 10E7 
439D 11C03C 
c. 
43A0 ED532040 
• POS 
43A4 217E46 
SG 
43A7 1818 
43A9 F630 
43AB FE3A 
43AD FAB243 
43B0 C607 
43B2 C9 
43B3 CD3502 
43B6 77 
43B7 323F3C 
IT 
43BA 23 
43BB 81 
43BC 4F 
43BD C9 
43BE 218C46 

MES. 
43Cl CDA728 
43C4 CDF801 
43C7 CD4900 
43CA C3E942 

43CD 21AE46 
SG 
43D0 18EF 
43D2 21CC46 
MESG 
43D5 18EA 
43D7 0000 

01050 
01060 
01070 
01080 
01090 
01100 

01110 

01120 

01130 
01140 TEST 
01150 
01160 
01170 
011 80 TESTl 
01190 INBYTE 
01200 
01210 

01220 
01230 
01240 
01250 
01260 NOTSYS 

01270 ERROR 
01280 
01290 
01300 

01310 TERR 

01320 
01330 CKERR 

01340 
01350 BUFFEN 

INC 
LD 
INC 
LD 
DJNZ 
LD 

LD 

LD 

JR 
OR 
CP 
JP 
ADD 
RET 
CALL 
LD 
LD 

INC 
ADD 
LD 
RET 
LD 

CALL 
CALL 
CALL 
JP 

LD 

J R 
LD 

JR 
DEFW 

HL ;BUMP DSP PNTR 
(HL) ,A ;DISPLAY NEXT DIGIT 
HL 
D,E ;GET LSB 
HEXASC ;DO NEXT BYTE 
DE,3CC0H ;DSP TEXT LO 

( 4020H ) , DE ;CHANGE CURS 

;POINT TO ME HL,HEXDSP 

ERROR 
30H 
3AH 
M, TESTl 
A,7 

;DISPLAY & RETURN 
;ASCII CONV. FACTOR 
;0- 9? 
;YES RETURN 
;NO CORRECT FOR A-F 

RDBYTE ;GET BYTE 
(HL) , A ; INTO BUFFER 
(3C3FH) ,A ; & DISPLAY 

HL 
A,C 
C, A 

; BUMP BUFFER PNTR 
;DO 

' 
CHECKSUM & 
RETURN 

HL , SYSERR ;PNT TO ERR . 

DSP 
MTOFF 
KBD 
SPEED 

; DSPLY IT 
; OFF MOTOR 
; INPUT KEYBOARD 
;RETURN TO BEGINNING 

HL ,ERR2 ;PNT TO TRANS. ERR M 

ERROR ;DISPLAY AND RETURN 
HL , ERR3 ;PNT TO CKSUM ERROR 

ERROR 
0000 

Program continues 

program waits until we press 
Enter and returns to the menu. 
Pressing # and 2 sends control 
to line 1390-the start of rou
tines to record the object code 
program on a blank tape at 2000 
baud. The going starts to get a 
little rough here, so hang on., 

Lines 1390- 1480 ask how 
many copies we wish to make 
and store our answer In the mem
ory location labeled COPIES. 
Now comes a pause, so you can 
prepare the tape machine for 
recording. So far, so good. Now 
for the sticky part. 

The WRTI AP routine writes 
the leader and sync byte using 
the ROM routine at 284H. The 55 
System Tape Header Byte and 
Filename are read from the buf
fer by OUT? and written on tape. 
This is a sneaky way of t ransfer
ring the file name of the object 
code program to the preloader 
module. Having done this, we 
cause HL to point to the start of 
the preloader module, LODMOD, 
so it can be written on the tape. 

Notice LODMOD includes the 
header bytes, block-length bytes 

COOSOL DISCOUNTS 
PRINTERS HEWLETT PACKARD NEC COMPUTER 

• HP-125 Microcomputer ........ $2995 
• HP-85A Microcomputer ........ $2195 
• HP-83A Microcomputer ....... . $1595 
• HP 85/83 16K Memory Module .. $169 
• HP7225B Graphics Plotter ..... $1959 
• HP-5 '/.'' Dual Disk Drive ....... $1995 

• EPSON MX70 ..... ..... . . ...... CALL 
• EPSON MX80 . ............. . ... CALL 
• EPSON MXBO F/ T ...... . . ...... CALL 
• EPSON MX 100 ....... . . .. .. . .. CALL 
• NEC PC-8023A-C .... . ..... . ... $555 
• ANACOM ANC150P ORS ..... $1195 

• NEC Computer PC-8001 A ....... $795 
• NEC 1/0 Unit PC-8012A .. ... . . . $539 
• NEC 1/0 Port PC-8033A . ... . ... $152 
• NEC Disk Drive PC-8031A ...... $795 
• NEC Disk Drive PC-8032A ... . .. $695 
• NEC Dot Printer PC-8023A-C ... $550 

• HP-5 V. Single Disk Drive ...... $1249 
• HP 8" Dual Disk Drive ......... $5395 

• ANACOM ANC160P ORS ..... $1465 
• TALLY MT-1602 OR 5 ........ . $1495 

• NEC GR Monitor JB-1201 ....... $199 
• NEC COL Mon itor JC-1202 ..... $769 

• HP-Other Mass Storage Units .. CALL 
• HP-9111A Graphics Tablet ..... $1595 
• HP Firmware .................. CALL 
• HP Software Packages .... . .... CALL 
• HP Interfaces ... . . ............ CALL 
OTHER COMPUTERS 
• A LTOS MT U/ Floppy/ Harddisk . CALL 
• ADDS Computer Systems ...... CALL 
• ATARI Computer and 

Accessories ................... CALL 

• TALLY MT-1802 OR 5 .... . .... $1795 
• NEC 3510-1, 3515-1 , 3530-1 .... $1795 
• NEC 7710-1, 7715- 1, 7730-1 .... $2495 
• NEC 7720-1, 7725-1 ........... $2995 
• C.ITOH FP 1500 25PU, 

H. OR Q ............... . .... . . $1350 
• C.ITOH FP 1500 25RU ........ . $1450 
• C.ITOH FP 1500 45PU OR Q ... $1795 
• C.ITOH FP 1500 45RU ......... $1995 
• HP-PRINTERS .. . ........... $CALL 

• NEC Accessories & Software ... CALL 
TELEVIDEO TERMINALS 
• 910C ...... $595 
• 920C .. .. .. $750 

• 912C . . . . .. $705 
• 950C ...... $959 

• ADDS Viewpoint WB2101 
o r WB21 02 ... .. ....... . ........ $595 

Calif .(7 14) 545-22 I 6 (800) 854-8498 
COOSOL, INC. P.O. BOX 743, ANAHEIM, CALIFORNIA 92805-0743 ..- 105 

194 • 80 Microcomputing, April 1982 



Tired of typing In all 
your programs? 

Save time 
and moneyl 

( C•-•) ) 

LOAD80 
ALL THE 
MAJOR PROGRAM 

LISTINGS FROM 
80 MICROCOMPUTING 

EACH MONTH 
$9.97 

Plus $1 .50 ea. Postage & Handling 

SAVE HOURS Of 
TYPING&.. AGGRAVATION 

Sign up for a subscription to LOAD 80. Save up to 30% off the monthly price. 
Begin your subscription with the April t 982 cusette or disk. 

LOAD 80 disks are TRSDOS 2.3 formatted , single density and rlippy-sided. They will no t contain an operating system . Single 
dr ive users need a sing le drive copy utility; Mode l Ill users need the TRSDOS 1.2/ 1.3 Convert utility. Source code files may not 
be useable on the Model Ill. 

" Frankly, after hundreds of hours of frustration, I 
seldom ever try to keyboard a published program. 
Inevitably, I mess it up when I keyboard it. Who needs the 
aggravation? 

''This is why I started a new series of cassettes called 
LOAD.SO. Each cassette will have program dumps of the 
listings in an issue of 80 Microcomputing. These listings 
are direct from the authors and tested by the 80 
Microcomputing staff. All but the very short program 
listings will be on the LOAD 80 cassettes. Thus, you will be 
able to save hours of inputting programs and even more of 
debugging your k::zd errors."~ 

Wayne Green ~ 
Publl•her, IO llllcrocompullng (J 

The LOAD 80 cassette is simply the program listings 
that appear in the articles in 80 Microcomputing. It was 
created to save you the time involved In typing the listings 
yourself. Successful loading of the programs depends on 
reading the documentation in the articles. If you have your 
current magazine at hand when you load the cassette or 
boot up the disk, you should have no difficulty. If you still 
have problems, please return the tape or disk for replace
ment. 

LOAD 80 began with the April 1981 issue. To order back 
issues, look for the back issue advertisement in this 
magazine or ask your local dealer. 

To order LOAD 80, fill in the attached card and we will 
send you your LOAD 80 cassette or disk for the major pro
grams in this issue. If the card is missing, f i ll in the coupon 
below (a photocopy Is acceptable) and mail to: LOAD 80, 
80 Pine Street, Peterborough, NH 03458. 

Yes. I want April LOAD 80. 

0 YES, I want a cassette of the April 1982 LOAD 80 for 
$9.97 each (plus $1.50 per tape for postage and 
handling). 

0 YES, I'll save 30%. Sign me up for a year of LOAD 80 
beginning with the April 1982 cassette . .. $99.97 for 
12 issues. 

0 Visa 0 Am. Ex 0 MasterCard 

O Check/Money order 

D YES, I want the April 1982 LOAD 80 on disk for 
$19.97 each (plus $1.50 per disk for postage and 
handling). 

D YES, I want to save money. I'll subscribe to LOAD 80 
o n disk beginning with the Aprif 1982 issue 
$199.97 

Name=~~~~~~~~~~~~~~---------------------
Address=-------- ----..,-·--- ----------- -------City: _______________________ State: ______ Zip: ___ _ 
Signature: Card# Exp. Date: ___ _ 

LOAD 80 is manufactured by Instant Software, a subsidiary of WAY NE GREEN INC., 80 Pine St., Peterborough, NH 03458. There is no warranty ex· ~ 
pressed or implied that LOAD 80 wi ll do anything other than save you typing . Foreign air mail, please inquire. ~ 
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Program contifllled 

43D9 00 01360 COPIES DEFB 00 ;#OF COPIES TO MAKE 

01365 i. 
01367 ****************************************** 

and load address bytes em
bedded in it. Only the checksums 
are not inc luded, since t hese are 
ca.lcu lated by the routines 
writing the pre loader to tape. The 
preloader is divided into four 
parts. The first part is a line of 
text with its origin set to load 
directly on the video screen. The . 
second part loads into the 
keyboard buffer area of RAM, a 
section not used by anything 
else during the loading of a pro
gram. It should be out of the way 
so it won't upset the loading of 
the object program. The third 
part is the R byte routine. Its 
origin is pegged to load at RAM 
location 403EH, a 64 byte area 
not used by most programs I 
know of. If a program you wish to 
copy does use this area, simply 
change line 3420 to place R byte 
somewhere out of the way. Also 
change line 2770 (labelled V byte) 
to the new address. 

* ****** 
01370 * THIS SECTION WRITES A FASTLOAD VERSION O 

F THE * 
01380 * SYSTEM PROGRAM WITH A PRELOADER MODU 

LE * 
01384 *************************************** *** 

******** 
013 86 i 

43DA CDC901 01390 SYSWRT CALL 
43DD 21DB46 01400 LD 
43E0 CDA728 01410 CALL 
43E3 CD4900 01420 CALL 
43E6 FE31 01430 CP 
43E8 FADA43 lll441l JP 
AIN 
43EB FE3A lll450 CP 
43ED F2DA43 lll460 JP 
N 
43F0 E60F ll1471l AND 

43F2 32D943 lll480 LD 
M 
43F5 21 ED46 01490 CONT LD 

FOR RECORD & PRESS ENTER 
43F8 CDA728 01500 CALL 
43FB CD4900 01511l CALL 
43FE CD8402 01 520 WRTTAP CALL 
R AND SYNC 
4401 211347 .+ 01 530 LD 
H,FILENAME 
440 4 0607 01540 LD 
OUTPUT 
4406 7E 01550 OUT? LD 
4407 23 01560 INC 
441l8 CD6402 01570 CALL 

CLS 
HL , MESG3 
DSP 
KBD ;INPUT i OF COPIES 
31H ;LESS THAN l? 
M, SYSWRT ; YES - TRY AG 

3AH ;LESS THAN OR =9? 
P,SYSWRT ;NO-TRY AGAI 

0FH ;MASK OFF ASCII PART 

(COPIES) ,A ;STORE IN ME 

HL,MESG5 ; 
1 READY TAPE 

DSP 
KBD ;WAIT FOR ENTER 
284H ;MOT. ON,WRITE LEADE 

HL,BUFFER ;POINT TO 55 

B,7 ; 7 BYTES TO 

A, (HL) 
HL 
264H ;OUTPUT A BYTE 

Program continues 

Note: Nowhere in the pre
loader is R byte called ! Instead, 
there are numerous calls to V 
byte. Line 2770 (not a part of the 
preloader) defines V byte as ad-

Transform your Home into a Computerized Arcade 
with HORIZONS Software 

• 
VENTURE 

Journey into the derelict strong
hold of an ancient wizard in an 
effort to destroy monsters and 
collect treasure in this realtime 
machine language arcade game. 
With sound effects, this is the 
first in a series of outstanding 
quality arcade-style games for 
your TRS-80 computer. 

Tape $14.95 I Disk $19.95 Please specify Model I or Model 
3 when ordering. 

TRS-STICK Joystick for all Horizons games: Model I or 3: $39.95 

A Division of Case Technology 

Dealer inQU1nes 1n1111ed 
TRS-80 is a trademark of Tandy Corp. 

Please add S 1.00 for handling. MO res add 6%. 

HORIZONS 
Software 

P.O. Box 4 792 
Springfield, MO 65802 

(417) 831-5673 
,,,. 373 
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Program continued 

440B 10F9 015B0 DJNZ 
440D 21D544 01590 + LD 
ADER MODULE 
4410 7E 01600 HEADER LD 
4411 FE3C 01610 CP 
4413 C24344 01620 JP 
4416 CD6 402 01630 CALL 
4419 23 01640 INC 
441A 7E 01650 LD 
441B 47 01660 LD 
441C CD6402 01670 CALL 
441F AF 016B0 XOR 
4420 4F 01690 LD 
4421 3E02 01700 LD 
4423 SF 01710 LD 
4424 23 01720 WRADD INC 
4425 7E 01730 LD 
4426 57 01740 LD 
4427 Bl 017 50 ADD 
442B 4F 01760 LD 
4429 7A 01770 LD 
442A CD6 40 2 017B0 CALL 
442D lD 01790 DEC 
442E 20F4 01B00 JR 
4430 23 01 Bl0 DATALP INC 
4431 7E 01B20 LD 
4432 57 01B30 LD 
4433 Bl 01B40 ADD 
4434 4F 01850 LD 
4435 ?A 01860 LD 
4436 CD6 402 01870 CALL 
4439 l0F5 01880 DJN Z 
443B 79 01B90 LD 
443C CD6402 01900 CALL 
443F 23 01910 INC 
4440 C31044 01920 JP 
4443 FE78 01930 QUIT CP 
4445 C2BE43 01940 JP 
T 
4448 CD6402 01950 CALL 
444B 23 01960 INC 
444C 7E 01970 LD 
444D CD6402 01980 CALL 
4450 23 01990 INC 
4451 7E 02000 LD 
4452 CD6402 02010 CALL 
4455 010030 02020 LD 
4458 CD6000 02030 CALL 
445B 0640 02070 LD 
44 5D AF 02080 LEADER XOR 
445E cs 02090 PUSH 
445F CD9944 02100 CALL 
446 2 Cl 02110 POP 
4463 10FB 02120 DJNZ 
446 5 211347 .... 02130 LD 
ER (CONTAINS 

CONTROL BYTES 
4468 ED5BD743 02140 LD 
BUFFER 
446C 7E 02150 BUFWRT LD 
446D CD9944 02160 CALL 
OAD SPEED 
4470 7C 02170 LD 
4471 BA 02180 CP 
4472 2004 02190 JR 
4474 7D 02200 LD 

4475 BB 02210 CP 
4476 2B03 02220 JR 
4478 23 02230 NEXT INC 
4479 lSFl 02240 JR 
447B 3AD943 02250 DONE LD 
T 
447E 3D 02260 DEC 
447F 2812 02270 JR 
H UP & RET 
4481 32D943 02280 LD 
NT 
4484 0603 02290 LD 
4486 210000 02300 LD 
44B9 2B 02310 INLOOP DEC 
448A 7C 02320 LD 
448B BS 02330 OR 
448C 20FB 02340 JR 
44 BE 10F9 02350 DJNZ 
4490 C3FE43 02360 JP 
4493 CDF801 02370 OFFMOT CALL 

.-See List of Advert isers on page 338 

OUT? ;LOOP 7 TIMES 
HL,LODMOD ;POINT TO LO 

A, (HL) ;GET HEADER BYTE 
3CH ; OK? 
NZ,QUIT 
264H ;WRITE IT 
HL 
A, (HL) ;GET LEN 
B,A ; IN B REG. 
264H 
A ;CLR CHKSUM 
C,A ;IN C REG 
A, 2 
E,A ;# OF ADDRESS BYTES 
HL 
A, (HL) ;GET LSB 
D,A ;HOLD IT 
A,C ;CKSM 
C,A 
A,D ;RETRIEVE BYTE 
264H ;TO TAPE 
E ;CNT BYTE 
NZ,WRADD 
HL 
A, {HL) ;GET BYTE 
D,A 
A,C ;DO CKSM 
C,A 
A,D ;GET BYTE 
264H ; TO TAPE 
DATALP 
A, C ;OUTPUT CKSM 
264H 
HL ;3CH OR 7BH 
HEADER 
? SH 
NZ , NOTSYS ;ERROR IF NO 

264H 
HL 
A, (HL) ;LSB 
26 4H 
HL ;MSB 
A, (HL) 
264H 
BC,3000H ; TIMER CNT 
0060H ; ROM TIMER 
B,40H ; 64 LEAD ER BYTES 
A 
BC 
OUTPUT ;2000 BAUD ROUTINE 
BC 
LEADER ;LOOP 
HL,BUFFER ;PNT TO BUFF 

ALL SYNC AND 

DE, ( BUFFEN) ;GET END OF 

A, (HL) 
OUTPUT ;WRITE BYTE AT FASTL 

A,H ;SEE IF 
D ; WE ARE 
NZ,NEXT ; DONE 
A, L ; YET. 

E 
Z, DONE 
HL ;MORE: BUMP HL 
BUFWRT , & DO NEXT ONE 
A, (COPIES) ;GET COPY CN 

A 
Z, OFFMOT ; DONE : FINIS 

(COPIES) ,A ; RESTORE COU 

B,03 
HL,0000 ;TIMER INNER LOOP 
HL 
A,H 
L 
NZ, I NLOOP 
IN LOOP ;LONG TIMER 
WRTTAP ;DO ANOTHER COPY 
lFSH ;OFF MOTOR 

Program continues 

FOR TRS-80 MODEL I OR Ill 
AND SOON FOR THE NEW 
IBM PERSONAL COMPUTER! 

*MORE SPEED 
10-20 tlmea faster than Level II BASIC. 

*MORE ROOM 
~eei~O:VP~;~~~~g~1~::i:tt 1 ~.9r~~~i~~~bl1 
number of block buffers. 31·char.·unlque word· 
names use only 4' bytea In hHderl 

* MORE INSTRUCTIONS 
Add YOUR commands to lta 79-STANOARO.plui 
Instruction Ht! 
Far more complete then moat Fortha: alngle & 
double prec lelon, arrays, s1rlng-handllng, ctock, 
mOfe. 

*MORE EASE 
Excellent full-screen Editor, structured & 
mOdutar programming 
Word search utlllty 
THE NOTEPAD letter writer 
Optimized for your TRS-80 or IBM with k1ybo1rd 
repeata, upr,er/lower cue dlsplay driver, full 
ASCII, singe· & double-width graphics, etc. 

*MORE POWER 
in~~1r~~=~all~g ~~~~rr:er 
8080 or 8088 Assembler 

IZ80 Atsembler 1lso avellable for TRS-80) 
nUtrmllc 35- to 80-track disk drives 

MOdel Ill and IBM can read, write end run 11ch 
other '• and MOdel I diskettes! 
VIRTUAL LIO for video and printer, d isk end tape 
(11).Megabyte hard disk available) 

mUil{j§FORTH 
THE PROFESSIONAL FORTH 

FOR TRS·80 
(Thousands of systems In use) 

MMSFORTH Disk System V2.0(requlres 1 dlak drive, 32K 
RAM) For Rad io Shack TRS.SO MOdel I Of Ill .... 1121.15 
For IBM Personal Computer (advance ordef'.) •.. $241.15 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

~0MScF1o~°T'~ ~~;~4:fter 
~~nJF~~p~~~~·~~:~ard 
Inexpensive upgrades to latest version 
Programming staff can provide advice, mOdltlcatlons 
and custom programs, to tit YOUR needs. 

MMSFORTH UTILITIES DtSKETTE: Includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plu1 Complex 
numbers. Rtctangular·Polar cOOt'dlnate conversions, 

~i~~:!!~:· ~0~~rt~1,uc~~U~~~e·,'f~~~rR ... ~:~~i 
r,~'~1,~o~d~s"/0~~~~2~~1 ~~:e t~2~nRt~) . ~=:~~! 
FORTHCOM: communicat ions peck1ge provldea RS·232 
driver. dumb terminal mode, transfer ol FORTH blocks, 
and host mode to operate a remote TRS-80 (requlrea 
MMSFORTH V2.0, 1 drive & 32K RAM> .. Ul.H" 

THE OAT.A.HANDLER V1.2: a very sophisticated dala· 
base management system operable by non-pro-

~'t;;,m_~'~. ~~~~~I~~~ . ~~~.~~~-~~ . :~:~'. .'. ~~~~e .:..~~~ 
MMSFORTH GAMES DISKETTE: re•l·llme gro~hlcs & 

~~gJtc31.::H~1~~y~~~°3~T~cWR1:Ml'~tr~eRLt'ci 
& TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 
32K RAM) ....... .................. , ...... Ul.H" 

Otho< MMSFORTH products under -lopment 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL· without AppendlCH, for 
non-ownera . . .. .. .... . ......• 111.so• 
STARTING FORTH • best companion to our man· 
ual . . ........ . . . ... ......... . . S15.15" 

THREADED INTERPRETIVE LANGUAGES • odvonced, 
excel lent ana lyala of MMSFORTH· llkt Ian· 
guage, .•.......... ....... • . . .•••.. • · • • · · · t 11.15• 

PROGRAM DESIGN & CONSTRUCTION • Intro. to olruc· 
t ured programming, good for Forth . .•. •••.•.• l1S.M• 

FORTH ·79 STANDARD MANUAL · off lc lal reference to 
79-STANOARO word set, etc .. .. . . .. .. . . . • . . . sn.H• 

:f::~h~:;~11:c~~~~~t;·:rJreF~~~~~~~ (:~a·~~:~ 
........... .. .. .. .. .. .. . ..... ............ . M.oo• 
• ORDERING INFORMATION: SOttware prlcH Include 
manuala and require signing of a non-tran1ferrabl1 

~~~~~ :~~te$~:~11~·Up~~~ l~~ep.~~~~i~'¥HH:~dd 
$1 .00 per additional book; Maaa. orders add 5'/• tax. 
Foreign ordera add 20'1.. UPS COO, VISA & MIC IC· 
cepted; no unpaid purchaae ordera, plHH. 

Send SASE for free MMSFORTH lnlotmarlon. 
Good dealers soughr. 

Get MMSFOATH prOducta from your 
computer dt1ltr or 

MILLER MICROCOMPUTER 
SERVICES (M4) .,,,, 131 

61 Lake Shore Road, Natick, MA 01760 
(617) 653·6136 
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Program continued 

4496 C3E942 02380 JP SPEED ;GOTO MENU 
4499 0610 02390 OUTPUT LD B,1 0H 
449B 10FE 02400 DJNZ $ ;LOOP FOR A WHILE 

02404 . 
02405 ;*** WRITE A BYTE IN 2000 BAUD FORMAT *** 
02406 

449D ES 02410 WBYTE PUSH HL ; SAVE 
449E DS 02420 PUSH DE ALL 
449F cs 02430 PUSH BC REGS 

44A0 FS 02440 PUSH AF 
44Al 0E09 02450 LD C, 09 ; # OF BITS +SYNC 
44A3 57 02460 LD D,A ; STORE BYTE IN D 
44A4 37 02470 SCF ; ADD SYNC 
44A5 CDB344 02480 BYTLP CALL PULSE ; OUTPUT A PULSE 
44A8 7A 02490 LD A, D ; RETRIEVE BYTE 
44A9 07 02500 RLCA ; ROTATE NXT BIT TO C 

. ARRY 
44AA 57 02510 LD D,A ;SAVE IT AGAIN 
44AB 0D 02520 DEC c ;COUNT THE BIT 
44AC 20F7 02530 JR NZ,BYTLP ;LOOP 9 TIME 
s 
44AE Fl 02540 POP AF ;RESTORE 
44AF Cl 02550 POP BC ALL 
44B0 Dl 02560 POP DE REGS. 
44Bl El 02570 POP HL 
44B2 C9 02580 RET ;EXIT PT . 
44B3 301B 02590 PULSE JR NC,ZTIME ; BLANK SPACE 

FOR 0 
44B5 3E05 02600 LD A, 05H ;lST PART OF PULSE 
44 B7 D3FF 02610 OUT ( 255) ,A 
44B9 0608 02620 LD B,0 8H 
44BB 10FE 02630 DJNZ $ ;TIMER LOOP 
44 BD 3E06 026 40 LD A,06H ;2ND PART OF PULSE 
44 BF D3FF 02650 OUT ( 255) , A 
44C l 0608 02660 LD B, 08H 
44C3 10FE 02670 DJNZ $ 
44C5 3E04 026 80 LD A,04 ;3RD PART OF PULSE 
44C7 D3FF 026 90 OUT (255) ,A 
44C9 062A 02100~ OA LD B,2AH ~312.37 MICROSECONDS 44 CB 10FE 02710 DJNZ $ 

44CD FD23 027 20 INC IY ;ACTS AS NOP FOR TIM 
ING 
44CF C9 027 30 RET 
44D0 063F 027 40 ZT IME _,,.LD \ F' B,3FH f!F;458.97 MICROSECS 
44D2 10FE 027 50 DJNZ $ 
44D4 C9 02760 RET 

0 2762 
02764 ********************************** 
02766 ~FILE 
0276 8 i************ 

40 3E 02770 ;RBYTE CALL PNT 
44D5 3C39 027 80 ;BLOC & LEN 
44D7 003C 027 90 ;START ADDRESS 
44D9 52 02800 ' RAPID SYSTEM LOADER (C} 
1980 BY DAVID C. HEDINGER 

4512 3C6E 02810 DEFW 6E3CH ;BLOC START AND LEN 
*****151DEC 

~ 4514 E841 02820 DEFW ;LOAD ADDRESS (KBD B 
UFFER} 
4 516 3E04 02830 LD A,04 
4518 D3FF 02840 OUT (255) ,A ;TURN ON MOTOR 
451A CD3E40 02850 SYNC IT CALL VBYTE ;LOOK FOR SYNC 
451D FE55 02860 CP 055H 
451F 20F9 02870 JR NZ ,SYNCIT 
4521 0606 02880 LD B, 06 ; FILENAME COUNT 
4523 11403C 02890 LD DE,3C40H ;POINT TO 2N 
D LINE 
4526 CD3E40 02900 FN CALL VBYTE ; GET FILENAME 
4 529 12 02910 LD (DE} ,A ;DISPLAY IT 
4 52A 13 02920 INC DE 
452B 10F9 02930 DJNZ FN ; LOOP 6 TIMES 
452D CD3E40 02940 BLOOP CALL VBYTE 
4530 FE3C 02950 CP 3CH BLOC START? 
4532 2027 02960 JR NZ,EOF NO- CHECK FOR EOF 
4534 CD3E40 02970 CALL VBYTE OK GET LEN BYTE 
4537 47 02980 LD B, A INTO B REG 
4538 0E00 02990 LD C, 00 CLEAR CHECKSUM 
453A CD3E40 03000 CALL VBYTE GET LSB START ADDR 
453D 6F 03010 LD L , A 
453E 81 03020 ADD A,C DO 
453F 4F 03030 LD C,A CHECKSUM 
4540 CD3E40 03040 CALL VBYTE MSB 
4543 67 03050 LD H,A 
4544 81 03060 ADD A,C 
4545 4F 03070 LD C,A 

Program continues 
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dress 404EH. This means when
ever we call V byte, we actually 
call 403EH. 

The reason for this is simple. 
When the preloader is loaded in· 
to its working location at 41 ESH, 
R byte ends up at 403EH , not its 
original locat ion, 4588H. If we 
called R byte, we would be call
ing a nonexistent routine, caus
ing an immediate crash! So we 
call V byte instead, the program 
goes to 403EH, and everything 
works fine. 

The final section of the pre
loader is a single instruct ion 
loaded into RAM location 41 E2H. 
The instruction is a jump to 
41 ESH, the entry point of the pre
loader. Location 41 E2H normally 
contains a return instruction. It is 
called by the system command 
at the end of loading any ma
chine language tape. By putting 
a jump to our preloader here, 
control is transferred to it as 
soon as it is loaded. 

Remember: Everything we 
have put on tape is in standard 
TRS-SO machine language for
mat. However, as soon as the 
preloader has been written, the 
program comes to line 2020 
leaving a blank space on the 
tape. From now on, all bytes are 
written at the 2000 baud speed. 

Making High Speed Copy 

Lines 20S0-2120 form a loop. 
It writes 64 zero bytes forming 
a leader for the 2000 baud tape. 
When th is is completed, HL and 
DE are pointed to the start and 
end addresses of the object 
code program buffer. The rou
tine labelled BUFWRT scans the 
buffer and sends each byte to 
the tape. Since all control and 
checksums are already included 
in the buffer, no calcu lating 
need be done ot her than check· 
ing for t he end of the program. 

If you asked for more than 
one copy to be made, lines 
2250-2360 wi l l allow a few 
seconds of blank tape to run 
and then loop to line 1520 (WAT
T AP) to make another. If all 
copies have been made, the 
motor is t urned off and the pro
gram branches back to the 
menu for further instructions. 

Loading a ASL Format Program 

To load a program in the ASL 
format, use the same procedure 



SMALL 
A~M ERICAN BusiNEss 

11 8 SO . MILL ST 
PRYOR, OK 74J61 
(918) 82~-4844 

COMPUTERS 
ALL L ISTED PRICES ARE CASH DISCOUNTE D. WE ACCEPT M C, VISA , ANO COD (REQUIRES CERTIFIED CHECK , CASH IER ' S CHECK OR 
CASH ). FOR CHARGE ORDERS, PLEASE ADD 3% . FOR COO SERVICE, PLEASE ADO 3%. OKLAHOMA RESIDENTS PLEASE ADO 4% SALES TAX. 

* * * * * * * * *NEW RETAIL LOCATION - SOUTHWOOD SHOPPING PLAZA, PRYOR, OK* * * * * * * * 

DON'T PAY 
MORE!! 

TRS-80 MODEL Ill 

TRS-80 16K M odel Il l. .. .. . .. . .. .......... . .. . ... ... . .. ... . $825.00 
TRS-80 48 K M odel 111. . . •. •••••. ...••.. • ••• •••••••..•. ... .. $849.95 
TRS-80 48 K M od el Ill 
w ith one disk d r i ve ... ....... ... . . ... . ... . ......... ... ..... $1499 .95 
TR S-80 48K M odel Ill 
w ith two drives ... ........... . .... . . .......... $1749.95 

·Mod el I l l is also available w ith dual head and 80 track 
drives . Drives l isted g ive same performance as standard 
Radio Shack units . 

COLOR COMPUTER 

•nuuHHannn••~ 

gmr:1au•••••••we 
11a•mmmm•a••l!!!l!!E 
gaa•aaacaaaug -

THERE'S NO 
SECRET 

Th er e · s no secre t as to why we can sel l 
TRS-80 computer equipment for less. Low 
overhead - that · s the reason - pure , sim
ple and straight ! As everyone knows. Radio 
Shack is a huge corporat ion ... wi th huge 
expenses. We are able to buy the bare
bones computers f rom Radio Shack . To 
these computers , we add our own memory 
chips, d isk drives, cables , etc . The result is 
a com puter system which is equal to , or in 
many cases, superior to the one you wou ld 
ge t from Radio Shack in both price and per
formance capab ilities. There is one thing 
that you d on · t get from Radio Shack - their 
90 d ay warranty . What you get in its place is 
the exclusive 120 days American Smal l 
Business Computer ' s Warranty . So .. . i f you 
like the Radio Shack compu ter, but don ' t 
l ike the price ... CHECK US OUT!!! 

AW ... WHAT THE HECK 
RAM Me morv Chios fo r the TRS~80 Appl~ .rnd uiti .. r~ 
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TRS-80 MODEL Ill SOFTWARE 

DISCOUNT PRICES ON 
Model Il l Software 

TRS-80 MODEL II 

-----~~--- - ~-

-- t:3 
== ~ -. --- --. . 
-- --
=~ - --- - ----=- - -
-------

64K MODEL II 

WITH ONE DISK DRIVE 

SJ287°0 

CC DISK DRIVE 

Profile .. . ... . . .. .. ..... .. ...... .... .. .. . (26-1562) ................. .... ........ $69.95 
COLOR COMPUT ER 4K LEVEL I. .... $318.00 
COLOR COMPUTER 16K 

E XTEN DED BASIC ... . ......... .. .... . $487.00 
COLOR COMPUTER DISK 

DRIVE 1 .................................. . $499 .95 
COLOR COMPUTER DISK DRIVE 

2 , 3 or 4 . ..... . . .. ........ . ................ . $329.95 
COL OR COMPUTER JOYST ICKS .. . .. .. $24.95 

Profile I ll Plus ............ . .. . ........ (26-1592) ...... ... .. .. .......... . .... $175.00 
V isiCalc ........... ..... . ............... (26-1566) ... . ............ . .... . .. . .. sao.oo 
V isiCalc 111 ......... .... ............... (26-1569) ..... ...... ................. $175.00 
Scrips it .... . .......... . .. .. ........ .. ... (26-1563) ... . ... .. ... .. . .. ....... . ... . $79.95 
Super Scripsit. . . ..................... (26-1590) ..... .. .... .... . .. .... .. .... $175.00 
Scripsit Dictionary .................. (26-1 591 ) .... ... ... ... ... .. .. . .. ..... $131.00 

CALL 918-82~-4844 

COLOR 
COMPUTER 

DISK DRIVE UNIT 

$4999~ 



Program continued 

4546 CD3E40 03080 DLOOP CALL VBYTE GET DATA 
4549 77 03090 LO (HL) ,A PUT IN MEM 
454A 23 03100 INC HL BUMP HL 
454B 81 03110 ADD A,C DO 
454C 4F 03120 LO C,A CHECKSUM 
4540 10F7 03130 DJNZ DLOOP LOOP TILL BLOCK ENT 
ERED 
454F CD3E40 03140 CALL VBYTE ;GET CKSUM 
4552 B9 03150 CP c ;SAME? 
4553 202A 03160 JR NZ,LDERR ;DISPLAY ERR 
OR 
4555 3E2A 03170 LD A,2AH • t * I 

' 4557 12 03180 LD (DE) , A ;DSP * 
4558 13 03190 INC DE 
4559 1802 03200 JR BLOOP ;GET NXT BLOC 
455B FE78 03210 EOF CP 78H ;EOF BYTE? 
4550 201C 03220 JR NZ,EOFERR ;DISPLAY ERR 

used to load the original pro
gram. In other words, type and 
enter 'SYSTEM'. Enter the file 
name of the program as usual. 
You should see the text load on 
the screen followed by a few 
seconds of asterisk bl inking. 
This is the preloader. The whole 
th ing should take about seven 
seconds. The preloader will auto 
start and begin loading the ob
ject code program. This is in
dicated by the file name appear
ing on the second line of video. 
Every time a block of data is 
loaded, an additional asterisk 
will appear after the file name. If 
an error occurs, a 'C' will replace 
the last asterisk and loading will 
stop. Reset and whe n the 
memory size question appears 
on the screen try again. If all 
goes well, the program will start 
itself as soon as it is loaded. 

OR 
455F CD3E40 03230 CALL VBYTE ;GET ENTRY PNT LSB 
4562 6F 03240 LO L,A 
4563 CD3E40 03250 CALL VBYTE 
4566 67 03260 LO H, A ;MSB TO H 
4567 3EC9 03270 LO A,0C9H ;RET 
4569 32E241 03280 LO (41E2H) ,A 
456C 22DF40 03290 LO (40DFH) , HL ;STR ENTRY P 
NT 
456F CDF801 03300 
4572 E9 03310 
4573 00 03320 
4574 CDF801 03330 EXIT 
4577 C37200 03340 
457A 00 03350 AUTO 
457B 3E45 03360 EOFERR 
4570 1802 03370 
457F 3E43 03380 LDERR 
4581 12 03390 XERR 
45 82 18F0 03400 
4584 3C29 03410 
4586 3E40 03420 

CALL 1F8H 
JP (HL) 
NOP 
CALL 1F8H 
JP 072H 
DEFB 00 
LO A,45H 
JR XERR 
LO A,43H 
LO (DE) ,A 
JR EXIT 
DEFW 293CH 
DEFW ~ 

;OFF MOTOR 
;AUTO START 

;OFF MOTOR 
;RETURN TO BASIC 

; ' E' EOF ERROR 

; ' C' CHKSUM ERROR 
;DISPLAY ERROR CODE 
;RETURN TO BASIC 
;BLOC & LEN 
;START ADDRESS 

Program continues 

Enter ASL 

Use the Editor/Assembler and 
enter the RSL program. If you 
make any modifications to the 
preloader (lines 2780-3730) af
fecting its length, you must alter 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 

NEW MODEL UPl-3 SERIAL PR INTER INTERFACE MAKES IT 
POSSIBLE TO CONNECT AN ASCII SERIAL PRINTER TO THE 
PARALLEL PRINTER PORT ON THE TRS-80. 

Software compatibi lity problems are totally eliminated because 
the TRS-80 " THINKS" that it has a parallel printer attached. 
NO MACHINE LANGUAGE DRIVER NEEDS TO BE LOADED 
INTO HIGH MEMORY BECAUSE THE DRIVER ROUTINE FOR 
THE UPl-3 IS ALREADY IN TH E TRS80 ROM ' SCRIPSIT. PENCIL, 
RSM 2, 5T80D, NEWDOS, ,FO RTRAN, BASIC e ll . ,111 work .1-. ii J 

parallel printer was in use. 

The UPl-3 is completely self contained and ready to use. A 34 
conductor edge card connecto r plugs onto the parallel printer 
port of the model I Expansion Interface or onto the parallel 
printer port on the TRS-80 Ill. A DB25 socket mates with the 
cable from your seria l printer. The UPl-3 converts the parallel 
output of the TRS-80 printer po rt into serial data in both the 
RS232-C and 20 MA. loop formats. 

SPEEDWAY ELECTRONICS 
U1v1~1on of Binary Oev1t~ 

11560 TIMBERLAKE LANE 
NOBLESVILLE, IN 46060 
(3 17) 842-5020 

TRS 60 is a trademark 01 Tandy 
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V' 106 

VISA Ma.sterCard 

Switch selectable options include: 
• Linefeed after Carriage Return 
• Handshake polarity (RS232-Cl 
• Nulls after Carriage Return 
• 7 or 8 Data Bits per word 
• 1 o r 2 Stop Bits per W ord 
• Par ity o r No parity 

NOW 
AVAILABLE 

· FOR 
MODEL 11 

• ODD or EVEN Parity 

UPl -2 for TRS80 Model II 
UPl-3 for TRS80 Model I or 3 
UPl-4 for use wi th Model 1 and RS Printer 
Interface Cable (no expansion interface required ) 
M anual only (may be appl ied lo order) 
Ten day return privilege - 90 day warranty 
Shipping and Handling on all orders 
Specify BAUD rate 50-9600 BAUD 

$149.95 
$149.95 

$1 59.95 
$ 5.00 

$ 4.00 
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COMPUTERS 
118 SO. MILL ST • PRYOR, OK 74J61 

PHONE (918) 82~-4844 

All LISTED PRICES ARE CASH DISCOUNTED. WE ACCEPT MC, VISA , AND COD (REQUIRES CERT IFIED CHECK, CASHIER ' S CHECK OR 
CASH) . FOR CHARGE ORDERS, PLEASE ADO 3% . FOR COD SERVICE, PLEASE ADD 3%. OKLAHOMA RESIDENTS PLEASE ADO 4% SALES TAX. 

* * * * * * * * *NEW STORE LOCATION - SOUTHWOOD SHOPP I NO PLAZA, PRYOR, OK* * * * * * * * * 

TRS-80 MODEL J 
MINI DISK · DRIVES 

INTDNAl DISK DRIVE KITS FOR THE MODEL Ill COM,UTER 

Our Model 3 Mini Disk Drive is based 

on the famous Tandon mini disk unit. 

Because of it 's low cost and h igh reli

ability, we thought this Tandon unit 

the perfect choice for the Model 3. 

Much testing confirmed our opinion, 

and we t hink you' II agree that it 's the 

best mini disk for the money (and the 

\ 

~ 

.• 

·-

~ , 
/ 

~ -
I 

,/ 

.:a 

~ 

,.,,._:\ : 

The kit includes one d•l k drive o l your choice, controller , power tupply, cable&, 
mounting hardware, and complete 1nstruction1 to r euy lnttallatlon. 

DRIVE TY PE DRIVEO ORIVEl OAIVE2 OAIVE3 

Smgle Side 40 T rack 
S1ores aC>Out 180,000 S595.00 238.85 215.00 215.00 
8 ytes / 0 1sk Drive 

Dual Head 40 Track 
Stores aoou t 360.000 1721.95 3711.15 311.15 Ht.ts 
By1es/ 0 1sk Dr.ve 

Sing le Sioe 80 Track 
Stomabout 360 .000 $721.95 379.95 3&8.95 319.85 
Bytes l01sk Or1\le 

Dual Head 80 T rack 
S1ores about 720,000 1129.95 471.95 491.95 491.85 
8 ytes / 0 1sk Drive 

•DEALER INQUIRIES INVITED ·on vesOand ' may be 1ns1alled externa ll y (w1lh cont roller Ind power 1upply 

v' 218 mounted 1n l ern1lly ) Please add s.co .oo for cos1 or cab1ne1 and eover . 

TRS-80~ MODEL 1 
MINI DISK DRIVES 

Our Mini Disk Drives are based on the world famous 
TEAC Mini Disk Unit. The TEAC Unit features an estl· 
mated 8000 power-on-hours mean time between failure 
(that's 8 hours a day, 5 days a week, for 3.85 years!!) . 
Our drives also feature a lead screw head positloner . 
This type of posltioner insures accurate head position
ing over the read-write media while giving a very quiet, 
noise-free read-write operation. If you have any doubts 
about our drives, our one yHr warranty shou ld con· 
vlnce you that we know this unit is the best drive at the 
bHt price on the American market. Th is is one exam
ple where you can pay less and get more!! 
MODEL 1 40 TRACK FULLY TRS-80 COMPATIBLE 

DISK DRIVE ............ . ..... ...... . ....... ... .......... . $285 
MODEL 1 IOTRACK DRIVE (Requ ires NEWDOSIO 

or equiv.lent soflw1re to work) ................... 1311.85 
NEWDOS 80 (Version 2.0) ............... .......... .. $139.95 
BOX OF 10 VERBATIM 

DA TALIFE DISKETTES ............. ............... $29.85 

2 DRIVE CABLE .. ......... .............................. S2t.ts 
4 DRIVE CABLE ................. ........................ $38.95 

CALL: 

$250 

COMPLETE DRIVE 

WITH POWER SUPPLY 
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the length byte in line 2780, 2810 
or 3410. For instance, suppose 

Program continued 

you change line 2800 to elim· 03422 
03424 ********* ******************* ****** ** 

inate my name from the text. *** 
(Shame on you!) You must sub· 03426 * READ A BYTE FROM TAPE AT 2000 BAU 

tract the number of characters D * 
03428 ****** ***** ********* *** ***** ******** 

deleted (18 decimal or 12 hex) *** 
from 39 hex and put this new 4588 cs 03430 RBYTE PUSH BC 

4589 FS 03440 PUSH AF 
number in line 2780. Line 2780 458A 3E04 03450 LD A,04 
would then be DEFW 273CH. 458C D3FF 03460 OUT ( 255) ,A ; CLR F.F. 

Assemble the program and 
458E 0E08 03470 LD C,08 ;BIT CNTR 
4590 DBFF 03480 LKSYNC IN A, ( 255.) ;SYNC? 

check for errors. When all is wel I 4592 17 034 90 RLA 

save the source and object code 4593 30FB 03500 JR NC,LKSYNC ;NO, KEEP LOOKING 
4 595 0625 03510 p .. _,p. LD ~ , 2 5H f:$ .. 268 . 39US l / 2BIT 

on tape a few times. You are 4597 1 0FE 03520 DJNZ 
now ready to use the program. 4599 3E04 03530 BTLOOP LD A,04 

459B D3FF 03540 OUT ( 255) ,A 
Load RSL using the System 4590 0630 03550 ~ IB LD B,3DH • 
command. Measure how long it 459F 10FE 03560 DJNZ $ 

takes to load. Execute the pro- 45Al FD23 03570 INC IY ;NOP 
45A3 DBFF 03580 IN A, ( 255) ;GET A BIT 

gram by typing and entering /. 45A5 47 03590 LD B,A ;SAVE IT 
You should see the menu ap- 45A6 Fl 03600 POP AF ;GET OTHER BITS 

pear on the video. 
45A7 CB1 0 03610 RL B ;SHIFT DATA TO CARRY 

Now use the program to make 45A9 17 03620 RLA ; & INTO A REG 

a copy of itself in the 2000 baud 
4 5AA F5 03630 PUSH AF ;SAVE IT 
45AB 00 03640 DEC c ;CNT IT 

format. Press 1 to load a machine 4 5AC 20EB 03650 JR NZ , BTLOOP ; 8 TIMES 
language tape. Place the RSL ob- 45AE Fl 03660 POP AF 

45AF Cl 03670 POP BC 
ject code tape back in the re- 45B0 C9 03680 RET 
corder and prepare to load it in. 45Bl 3C03 03690 AS TART DEFW 033CH ;MOD & LEN 

Press Enter when ready. The pro· 
45B3 E2 41 03700 DEFW 41 E2H ; ORG ADDRESS 
45B5 C3E841 03710 JP ~ ; INPUT BUFFER AREA 

gram w[il input the tape, display 45B8 78 03720 DEFB 78H ;EOF 
the file name and entry point, 45B9 E8 41 03730 DEFW 41E8H ;ENTRY PNT 

then stop. Press Break to return Program continues 

f 
oom lfoolloo 1i 00'60 n 6 G6noo1J 6 60 60 H 1J 1i 6 6 ~ 1Joonoooo'60 rroo6To il 6 on 6 n 601;-on 6 6 6 6 oH H 1J ~ 

lRE Supporting TRS -80 Mode ls I and III only... o\ 

.. W "'ERN .. "'E If you 're the ty pe o f person whose satisfaction is NOT fro m 3 
1o Al.I& &Mi load in g a <'Omputer program, BUT from know ing w hat ma kes ~ 
~ s• uRCE it tic k , wha t makes it work a nd how to improvp it, then you a r e ~ 
~ W invi ted to acc·ept a g uaranteed , 110 ris k, mo ney hac k o ffe r. T he ~ 
~ Alte rnate Source P rogrammer's J ou rna l wou ld like YOU to ::j 
}o c ri t iq ue it's conte nts. A thinki ng, c reati ve mind li ke you rs is ;;:;: 
C:: Programmer' s Journal no t conte nt to s imply accept things the way they a r c. Just no w ""' 
~ we a r e lear n ing to e ffectively u t i lize the power inhe re nt in tha t 
1o little g r ay bo x o f yours. Y ou'r c look ing for newer, fas te r , a nd 
~ be tter ways to utilize thi s power . T ho usands o f com p utei-ists 
lo r e ly o n TAS to provide this informa t ion ; we GUA RANTEE 
~ We could tell you that the ir satisfact ion. Con sid er a NO RIS K tr ial subscrip tio n to-
~ day -- if you ' r e unhappy with the firs t issue, drop usa note a nd 

~ 
it' S the best available, we' ll refu nd you r money. We think you ' ll like it, tho ug h , with 

ou~ easy- to-understa~d features a nd dozen s of enlightenin g 
BUT WE'D RATHE R a r ticles o n p rogramm m g the compute r you lo ve. In over two 

year s o f publ ication, o nly TWO per sons have req ueste d the ir 
PROVE IT. money back . D iscover wh )' -- try an issue o f T he Alte rnate 

Sou rce P rogr a mme r's J o urna l today! Twelve issues a r e $24. 
Pub l ished e ig ht times a n n u a lly. 

S pecial for 80 Micro reade r s! 

DDSD/ CMD allows automatic densit y re~· 
ognition of both s ingle and double de nsit y 
disks when using NEWDOS/ 80 Vers ion 2.0, 
eliminat ing previous headaches with pC:nve 
parameters. Jus t execute it when booting the 
system , and fo rget it! Regularly $ 19.95, just 
$10 when subscribing to TAS. Limi ted offer. 
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(S ubscription rates fo r ou ts ide LSA differ : please inquire . Thanks.) 

( ) I'll try 12 issues ofTAS; enclosed is$24. 
( ) I'll subscr ibe and take DDSD: S34 total. 
() I' ll take jus t DDSD: S l9.95 plus $3 P&H. 

\' arne: 

Address: 
City: 
S tate. Zip: 

The Alte rna te Source 
704 Nor th P e nnsylvania Ave n ue 

La nsing, Mic h igan 48906 

Ph. 5 17 -482-TASO 

Microne t: 70 150,255 
Source: TCH565 
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All LISTED PRICES ARE CASH DISCOUNTED. WE ACCEPT M C, VISA , AN D COD (REQU IRES CERTIFIED CHECK, CA SHIER 'S CHECK OR 
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J2K EXPANSION INTERFACES 
SP l:. C IAL OHERING * NEW LOW, LOW PRICE 

Due to a very spec ial purchase. American 

Business Compul e rs is able to offer a limited 

num be r of Radio Shack· Expansion Inter · 

fa ces at the lowes t price eve r . 

American Bu si ness Compu1ers guarantee s 

Expansion ln1erface s to be Brand New -

with o rig inal d ocumentation and in perfect 

working cond1t 1on 

CAMEO 
HARD DISK 
DRIVES FOR 
TRS-80 MODEL II 

$J299~ 

The Cameo Hard Disk offers TRS-80 Model II u~ers 10 
million bytes of on-tine d isk storage. Five million bytes are 
stored on a standard non -removable disk platter. T he second 
five million bytes are stored on a removable " d isk pack". 
Th is conf iguration allows , for example , the accounts receiv· 
able to be stored on one disk pack, accounts payable on still 
another disk pack , mailing list on another, etc., etc. 

The Cameo also allows up to four computers to share the 
same disk drive. This means one person working at one com
puter can be updating accounts payable, wh ile another per· 
son work ing at another computer can be retrieving records 
from a data base. So ... when your buSiness needs soar 
beyond a floppy disks limitations, call AMERICAN SMAJ-L 
BUSIN ESS COMPUTERS and ask for THE CAMEO CON
N ECTION. 

CALL FOR PRICING INFORMATION 
* Dealers nffded for all Cameo Hard Diak Products * 

TRS-SO® Dais}! Wheel Printer II 
By Radio Shack 01 ~ _ o 

Yes, this is the same 
Daisy Wheel sold by 
Radio Shack for a couple 
of hundred bucks more . 
This is just one more 
reason why it really pays 
to shop American Small 
Business Computers. 

$1649'~ 

TRS-80™ LINE 
PRINTER 1 

.. 221 



Program continued 
to the menu. Also press Break if 
an error occurs. 

03732 
03734 
03740 
03741 
03742 

*************************** After readying the recorder for 
record mode, press 2 to make a 
copy. Answer the " How many 
copies?" prompt with a number 
from one to nine. Press Enter to 
proceed with the recording. 
When the menu returns to the 
screen, press 3 to return to Basic 
command mode. Rapid System 
Loader has just copied itself. 

***** PROMPT STRINGS ***** 
*************************** 

45BB 52 03750 MENU DEFM 
BAUD SYS'£EM TAPE CONVERSION 1 

45Fl 0D 03760 DEFB 
45F2 56 03770 DEFM 
ID C. HEDINGER' 
461B 0D 03780 
461C 0D0D 03790 
461E 31 03800 
4634 0D 03810 
4635 32 03820 
464E 0D 03830 
464F 33 03840 
4662 00 03850 
4663 52 03860 MESGl 

4670 00 03870 
467E 45 03880 HEXDSP 
468B 00 03890 
468C 4E 03900 SY SERR 
ENTER=' 
46AD 00 03910 
46AE 40 03920 ERR2 
OR ' 
46CB 00 03930 
46CC 43 03940 ERR3 
46DA 00 03950 
46DB 48 03960 MESG3 
46EB 0D00 03970 
46ED 52 03980 MESG5 
SS =ENTER=' 
4712 00 03990 
4 713 00 04000 BUFFER 
42E9 04010 
00000 TOTAL ERRORS 

DEFB 
DEFW 
DEFM 
DEFB 
DEFM 
DEFB 
DEFM 
DEFB 
DEFM 

DEFB 
DEFM 
DEFB 
DEFM 

DEFB 
DEFM 

DEFB 
DEFM 
DEFB 
DEFM 
DEFW 
DEFM 

DEFB 
DEFB 
END 

'RAPID SYSTEM LOADER: 2000 

0DH 
'VERSION 2.1 9/15/80 BY DAV 

0DH 
0D0DH 
' l = LOAD 
0DH 

A SYSTEM TAPE ' 

'2 = WRITE A FASTLOAD COPY ' 
0DH 

Load the high speed copy us
ing the System command as 
usual. Again, measure the t ime 
it takes to load. There should be 
a significant improvement in 
speed. Longer programs wil! 
show more improvement. (Try 
EDTASM.) 

1 3 = RETURN TO BASIC ' 
00H 
' READY TAPE & PRESS =ENTER= ' 

00H 
'ENTRY POINT =' 
00H 
' NOT A SYSTEM TAPE : PRESS = 

00 
'MISPLACED TRANSFER BYTE ERR Some Last Thoughts 
00 
'CHECKSUM ERROR' 
00 
'HOW MANY COPIES? I 
000DH 
' READY TAPE FOR RECORD & PRE 

This program has greatly in
creased the amount of work I 
can do with my computer. I am 
more likely to use programs that 
load in one minute instead of 
three or four. It has also curbed 
my urge to buy that disk drive I 
want so much, if only for a 
while. • 

00 
00 
SPEED 

/ 

POCKET t-- J 

COMPUTER r,:5 j 
NE"WSLFTTER 

A NEWSLETTER FOR POCKET COMPUTER USERS 
Th is tim ely , compac t publication provides up to the m inu te 
information on pocket compu ters, including models such as 
the Radio Shack T RS-80 PC, Sharp Electronic's PC-1211, the 
Casio FX-702P, Panasonic 's RL·HlOOO, and others as they are 
announced. We only cover pocket computers that ate capable 
of execu ting a high level language such as BASIC. 
0 Up to the Minute News 0 Product & Equipment Review s 
0 Important Operating Tips 0 Practical Programs O More 
By Subscription Only: for a calendar year period (January -
December) . You get all issues published to date for t he calen
dar year in wh ich you subscribe , at the time you subscribe. 

MC/VISA Phone Subscriptions : (203 ) 888-1946 

0 1981 /82 Charter Subscriber (I ssues 1 - 20). $40.00 in U.S. 
(U.S. $48.00 to Canada. U.S. $60.00 elsewhere.) 

0 1982 Regu lar Subscriber ( Issues 11 - 20). $30.00 in U.S. 
(U .S. $36.00 to Canada. U .S. $45.00 elsewhere.) 

--- - ----------~-------------· 
0 Sample issue. $3.00 in U .S. (U.S. $4.00 elsewhere.) ' Due to 

credit card minimum, this i tem cannot be charged. 
ORDER NOW ... Mail to: YORH 10 Computer ware : 
- .. td - chec:kod bolow: 
LEllCl1lt 1009 2 00ZBI TOTAL 

C.10 0 8.00 0 14.40 
C-20 0 10.00 0 18.00 
C.-5 n 1300 0 23.00 
C-00 0 2t 75 0 39.00 

SUB TOTAL 
c.it-. odd6%5'1esl3' 
9-lg. 1 doz $2. 2 doz. $3.50 ,.,,.,_doz .. $1. - TOTAL 

WRrTE FOA OUANTTTY OISCOUNJ:S 
Shipped butk·P•Cil by UPS lo Slrttl .aod1ess '° cont 
U SA only we canoo1 ship to P.O. Boxes 

24!j73 Klttrldge St., #BOG, Canoga Park, CA 91307 

O Ched< or M.O.endQS<:d O Charge to my Credit Card· 
0 VISA 0 MASTER CARO Expiresdate: ----

nome 

state/zip 

----------------------------204 • 80 Microcomputing, April 1982 

Orders must be accompanied by payment in fu l l. We do not 
issue invoices for the POCKET COMPUTER NEWSLETTER. 

Thank you for your remittance. 

Name'------------- --------------------
Addr : ______ _ _________________________ _ 

City : ----- - - -------- State: ___ Zip : -------

MC/VISA#: --------------- Expires:-- ------

S~Mru~ : --- ---------------------------
POCKET COMPUTER N EWSLETTER 
35 Old State Road, Oxford, CT 06483 ...- 25 



118 SO . MILL ST 
PRYOR, OK 74J61 
(918) 82 ~ -4844 

SMALL 
Busi NESS 

ALL LISTED PRICES ARE CA SH D ISCOUNTED. WE A CCEPT M C. VISA , ANO COO (REQUIRES CERTIFIED CHECK. C ASH IER ' S CHECK OR 
CASH I FOR CH ARGE ORDERS. PLEASE ADO 3% . FOR COO SERVICE. PLEASE ADO 3% . OK LAHOM A RESIDENTS PLEASE A004 % SALES TAX . 

* * * * * * ***NEW STORE LOCATION - SOUTHWOOD SHOPPING PLAZA, PRYOR, OK* * * * * • • • • 

DISCOUNT SOFTWARE 
FOR TRS-80 MODELS ONE, TWO, AND THREE 

MICROSOFT SOFTWARE 

BHlc Complier - MOD 1 ....................... 159.95 
CPM or TRSDOS · MOD 2 ...................... 319.95 
Fortr•n-80 - MOO 1 ............................ .. 79.95 
CPM Version - MOD 2 ........ ...... .......... . 399.95 
COBOL (CPM Version MOD 2) .......... ...... 599.95 
M / SORT (CPM Version MOD 2) ........ ...... 119.95 
••ADVENTURE (MOD 1 , Dl1k Ver1lon) ... 24 .95•• 
Olympic Dec•thlon (Mod 1, Dl1k Ver11on) .... 23.00 
Typing Tutor (Ce11ette Version Only) ......... 14.00 

mu MATH / mu MATH SIMP-80Symbollc Meth 
Peckege ........................................... S C•ll 

Edltor/ A11embler Plu1 
(C•11e1te Ver1lon Only) ................. .. ..... 24.00 

DISCOUNT PRICES 
ON OTHER SOFTWARE PRODUCTS 

FOR THE T RS-80 

NEW DOS 80 (Version 2.0) 
MOD 3 or MOD 1.. .. ............................. 139.00 
CORDOS (An enhencement to the TRS·80 MOD 2 

TRSDOS operetlng 1y1tem which ellow1 the uM 
of e CORVUS Wlnch•ter Dl1k Syitem) .. 300.00 

Proofreader-Proofreader w ill check your scr ip
sit • • electric pencil , soft- lex , or other documents 
for spelling and typographica l errors. Proof
reader can check every single word of ev en the 
longest document in under 5 minutes! The 38,000 
word d ictionary , one of the largest available, can 
be easily extended w ith a user auxiliary dictionary 
to add any number of new words (only lim i ted by 
disk file space ). Only ...... 99.95 

Soft -Screen-Soft-Screen is a state of the art full 
screen text editor. tf you have never used a full 
sc reen editor before , you wi ll be amazed at the 
power it gives you . Soft -Screen can li terally save 
you hours o f work!! Only ... 99.95 

Grammatik-A spel ling checker may not be 
enough to catch all the dumb mistakes made by 
that less than efficient secretary!' Grammatik 
checks for cap ital ization , punctuation, balanced 
parentheses, and doubled words (" The The • ). 
Grammatik also checks for sexist terms or esoteric 
jargon, word overuse, and misused phrases. 
Grammatik also includes util i ties for adding your 
own dictionary of m isused words and phrases . 

Only ... 99.95 

COLOR COMPUTER 

GAMES 

AT DISCOUNT PRICES 

,,PACKET-MAN" 
''By 

GREG ZuMwAh SohwARE" 
Packet Man-Very sim ilar to the popu lar arcade 
game . In this excit ing game you must dodge the 
munchkins who are out to eat you. Very challeng
ing and im possible to beat. Our most played 
computer game!! Only ... 24.95 

Color Space Invade rs .. 
Meteroids . .... ....... ...... ............ . ...... .. 
Game of Life .... 
Moon Lander 

BU Y A LL 5COLOR COMPUTER GAMES AND 
SA VE EVEN M ORE!! 

A ll 5 of the above games Only .. . 89.95 

* ATTENTION SOFTWARE AUTHORS * 
FARM & RANCH 

MANAGEMENT PROGRAMS 
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American Small Business Computers is one of the 
nation ' s largest suppliers and d istr ibutors of 
TRS-80 related software . If you have a program 
which you wou ld like to market, please contact Ms. 
Jeanie Phillips at American Small Business Compu
ters. She will test and eva luate each program re
cei ved . II th e program meets our hig h standards, 
an offer o f acceptance, along with our terms, w il l be 
returned with the sof tware . Al l types of games, 
bus iness and scientific programs w ill be con
sidered. Highest royalt ies are now being paid for 
Co lor Computer programs. 
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DEALER 

INQUIRIES 

INVITED 

BIG FIVE 
SOFTWARE 

~ ~~z: .. ~ o.va.'.'.'.'.'.'. .·.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.·.': 11:J: 
Cosmic FiQhter ..... . ............ .. ........ .. . . ...... $1 2.75 
M eteor Mission 11. .. ... . .. ....... .. ................ $12.75 
· · Defense Command ........... .. .... .. ......... .. S1 2. 75 

GAMES SOFTWARE 
FOR 

TRS-80 MODEL I 
AND Ill 

OLYMP IC DECATHALON 
FOR THE TRS-ao· 

MODEL ONE 

$23.00 
"'' ' •to..• ~net 11 ,_ .. , ' " Otr"'P< c .. __ "',,.. g • N IHI ot • • 11111.i.c <-o-t·•-1-1 .. • 
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ADVENTURE• 
FOR THE TRS-ao• 

MODEL ONE 

$24.95 
l'o.; ••• ' """'"9 1 1 '~••Ad .. ' •olO -... • ~&It ""'' ..,.,,...,g ,,.,..,"° to" ••• '°'" ' 11 , ... , n 
~~~!ro:.:.00::.·.~.:,-,~"'.'.16.,":1P :.:c~::. 'J:.1~~ .~~:.:::t:..~cz::::i• C!'::· ':!"::: 1•'::: =:!r.:: 
;~:1!:i",,,o!..,!!3;:;:~~·.:;~:.~:i=,.:. :-,~o;:~~~t"'~:;..:~ ..... :,:· 1=. ::~'.:.':"t~~ 
~:.~:; .",,:~1~ .c:'~;-~!;1' !~:;','!, ~W,:;~~.~~:',"o!,":.o'i~~MM!::1~":;:;;.~,'~~:.;:':"~!~1!:'. 
.. . 1,, O• .. •oo ....... g .. • 114 o'"'''°''°"' ' ... ' ~" De ~bl"ed ... -IHI • • ,. ,,, •• ., De!Ott l'I .. ' "' '' 
:~,,~~~~·:"' le1>1u 1 10911 9'""' · wr•!llfl IOt lllf OEC "~·10 , ...,. IO!lllr •"'Pi.lflenltd O" l>'' "'"' t 

' TM l" o:•pfOftCO•O ·T""T•no,Corp 



UTILITY 

A program that finds errors for you! 

LOC-EDITOR 

Jon Mark O'Connor 
56 Eustis Parkway 
Waterville, ME 04901 

It is four in the morning. You 
have been at the keyboard 16 

hours. Line 20000 just crashed 
again. You check the line, run It 
again and it crashes again. You 
check every letter of every word 

"Loe-Editor is a 
resident program 

to trap errors." 

and discover you spelled Print 
with an M instead of an N. 

Sound familiar? Loe-Editor 
(see the Program Listing) is a 
resident program to trap errors. 
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0 ONERRORGOT031000 
20090 PRINT:PRINT:PRINT" THIS IS A TESTll":PRINT: PRINT:PRINT:PRIN 
T:PRINT:PRI NT :PRINT:PRINT: PRINT:PRINT:PRINT:PRINT : PRINT:PRINT:PR 
INT:PRINT:PRINT:PRINT:PRIMT:PRINT:PRINT:PRINT: PRINT:A•A/9:PRINT 
30999 GOT030999 
31000 CLEAR2000:0EFINTG-Z:OEFSTRB:OIMB(l45) : PRINT@969,"READING Y 
OUR DATA 11 1 
31001 READUU$: IFUU$<>" *** "THEN31001 ELSECLS : PRINT@l93 ,CHR$ ( 95) : PR 
INT@256,"LOC-EOITOR":PRINT"ACTIVATEOl":FORGJ•0T0145:READB(GJ):NE 
XT: ZW=ERL 
31002 PRINT" LINE ••• • •• ••• • " :BZ•STR$(ZW):XP• PEEK(l6548)+PEEK( 
16549)*256 
31003 PRINT@40 2 , USING" tit II "; YP; : IFYP•ZWTHEN31004ELSEXP=PEEK ( XP 
) +PEEK(XP+l ) *256 : YP•PEEK(XP+2)+PEEK(XP+3)*256:GOT031003 
31 004 JU•0:XP•XP+4:PRINT@448+LEN(BZ),; :FORL• XPTO(PEEK(l6622)+PEE 
K(l6623)*256) 
310 05 IFPEEK(L) <l28PRINTCHR$(PEEK( L));:JU=JU+l:NEXTELSEPRINTB (PE 
EK (L) -128) ; : JU=JU+LEN(B(PEEK (L)-128)) :NEXT 
31006 IFPEEK (L) =0THEN31008ELSEIFPEEK(L) <>58ANOPEEK(L) <128PRINTCH 
R$(PEEK(L)); :KU=KU+l:L=L+l:GOT031006 
31007 IFPEEK (L) <>58PRINTB(PEEK (L) - 128); :KU=KU+LEN(B(PEEK (L) - 128) 
) :L• L+l:GOT031006ELSEIFJU<6THENJU• 0 
31008 PRINT@512+JU+LEN(BZ) ,STRING$(KU,6l) :PRINTSTRINGS( (32-LEN(B 
( 122+ERR/2+1)) /2) ,32) +B(l22+ERR/2+1) 
31009 PRINTTAB(20) " HIT "ABS(JU)"/ HIT SPACE BAR":PRINTSTRING$(64 
,61) I : PRINT@448,; : EDI T. 
31910 DATA•••••,ENO,FOR , RESET,SET,CLS,CMD , RANDOM, NEXT , DATA,INPUT 
,OIM,READ,LET,GOTO,RUN,IF,RESTORE,GOSUB,RETURN,REM,STOP,ELSE,TRO 
N,TROFF,DEFSTR,DEFINT,DEFSNG,DEFDBL,LINE,EOIT,ERROR,RESUHE,OUT,O 
N,OPEN,FIELD,GET , PUT,CLOSE,LOAD,MERGE,NAME , KILL , LSET,RSET,SAVE,S 
YSTEM 
31011 OATALPRINT,OEF,POKE, PRINT,CONT, L!ST, LLIST,OELETE, AUTO,CLEA 
R,CLOAD,CSAVE,NEW,TAB(,TO,FN,USING,VARPTR,USR,ERL , ERR,STRING$,IN 
STR,POINT,TIME$,MEM, INKEY$ ,THEN,NOT , STEP ,+,-, * 1 / , ,AND,OR, > , ... ,< 1 5 
GN,INT,ABS,FRE,INP,POS,SQR,RND,LOG,EXP,COS,SIN,TAN , ATN,PEEK ,CVI 
3101 2 DATACVS,CVO, EOF, LOC, LOF ,MKI$ ,MKS$, MKO$ ,CINT,CSNG,COBL,FIX, 
LEN,STR$,VAL,ASC,CHR$,LEFT$,RIGHT$,MID$,.NEXT W/ OUT FoR• , •sYNTAX 

ERROR","RETURN W/OUT GOSUB","OUT OF OATA" , " ILLEGAL FUNCTION CAL 
L•,ovERFLOw,•ouT OF HEMORY• , •uNDEFINED LINE . 
31013 OATA"BAD SUBSCRIPT","REOIMENSIONEO ARRAY ","OIVISION BY ZER 
o • , • t LLEGAL DIRECT• , •TYPE MISMA~H·,•ouT OF STRING SPACE• , • sTRIN 
G TOO LONG · , •coMPLEX STRING FORMULA· I •cAN'T CONTINUE·, •No RESUME 
","RESUME WITHOUT ERROR" 
31014 OATA"UNPRINTABLE ERROR","MISSING OPERANO", "BAD DATA FILE" , 
' L3 OR DISK BASIC ONLY " 
31015 ENO 

Program Listing 

Best of all, Loe-Editor displays 
the entire line up to and in
cluding the error. The error is 
underlined. 

Loe-Editor displays: 

SYNTAX ERROR 
HIT 144 I HIT SPACE BAR 

Type 144 and hit the space bar. 
The cursor stops at the P in 
PRIMT. The whole word is treated 
as the error. Change M to N (you 
are in the Edit mode) and proceed. 
The process took 10 seconds. 

Example 

The $ has been omitted from 
STRING$ in the line below: 

PRINT STRING (29,191) 

This wi ll be declared as a Bad 
Sugscript. The entire statement 
will be underl ined. 

To merge Loe-Editor, remove 
line zero and reinsert it after the 
merge. • 



SMALL 
A~M ERICAN BusiNESS 

118SO. MILLST 
PRYOR, OK 74J61 
(918) 82'j-4844 

COMPUTERS 
ALL LISTED PRICES ARE CA SH DISCOUNTED WE A CCEPT M C. VI SA. ANO COD (REQUIRES C E RTIFIED CHECK. C ASHIER ' S C H ECK OR 

CA SH ) FO R CH ARG E ORDERS. PLEASE ADO 3 % FOR COO SERVICE . PLEASE A DO 3%. OKLAHOMA RESIDEN TS PLEASE A004 % SAL ES TAX . 

• * * * * ** • *NEW RETAIL LOCATION - SOUTHWOOD SHO PPIN G PLAZ A , PRYO R, OK* * * * * * * * 

OH ... SHAZZAM 
EPSON PRINTERS FOR THE TRS-80, APPLE, ETC. 

It is lhe policy of American Small Business 
Computers to offer merchandise at the 
lowest price possible . About a year ago , 
Am erican Small Business Computers be· 
gan selling Epson Printers for the TRS·80. 
Ap ple, and other computers. The f ir st 
month we sold them for $J.;o ;c ,q? . Someone 
else sold tMm for fi ve dollars less. The 
nexl month we sold our Epsons tor $ • ...'.;-!t. .. '}~ 
and someone else sold thlms for three 
dollars less . So this month our Sales Man· 
ager looked at the stack of unsold Epson 
Printers and said. "Oh .Shazzam . let ' s 
stop acting like a bunch of dumb Okies. 
Lower the price and move ' em out! .. So ... 
this month it · s Head ' Em U p , M ove ' Em 
Out . Yee Haa Rawh ide . Oops! Got 
carried away .. . Call tor Prices . 

These Epson Printers are brand new and 
in per fec t working order. They are ful ly 
co m pat ible w it h a ll TRS-80 Computers 
(w hen used w ith the correct cables and 
i n terfaces. of course) . A merican Small 
B us iness Compute rs also offers simila r 
savin gs on the MX-80 FT . M X-70, and 
MX- t OO. Attention Foreign Customers: 
WE EXPORT! Pleas& call or wri te for 
export prices . 

TRS·BD® 
DISCOUNT COMPUTERS 

It is the stated goal of CLEVELAND ELECTRONICS to sell TRS-80 comput ers and peripherals at the 
lowest prices in the WORLD. We ask that you call other dealers, check you r local Radio Shack store and 
mai l order hou ses and then call us LAST {Toll Free, of course) . We think t hat you will be pleasantly sur 
prised . Please keep in mind that CLEVELAND ELECTRON ICS is an aut horized Rad io Shack dealer. 

WE NOW SELL - EPSON 

-~ -----. B 
- --- -- -

"' -~~--= 

So ... give us a ca l l TODAY ! 

FOR TOLL FREE ORDERING 
AND PRICE QUOTES, CALL: 

1-800-}., 1-}896 

CLEVELAND ELECTRONICS 
AUTHORIZED STORE# S-133 

121 BROADWAY 
CLEVELAND, OK. 74020 

1-800-JJ 1-J896 

TRS-80 MODEL Ill 

IN STOCK 

v' 226 
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UTILITY 

r~) 
LOA080 

A collection of valuable subroutines. 

Zubroutines 

Peter Ashley 
10 Clinton Street 
Portland, ME 04103 

S ince the early days of the 
TRS-80, there have been 

many discoveries about the 
Model I not documented in the 
original Level II manual. Short 
routines, valuable PEEK and 
POKE addresses and other soft
ware tricks have slowly made 
their way to the TRS-80 user. 

If you own a disk -system and 
have lots of money to spend on 
software, tips are available in 
ready-to-use utility programs. A 
less expensive option is to build 
a collection of hints on scraps of 
paper. Now if you could only re
member where you put that one 
showing how to disable the 
Break key. 

What is really needed is a col
lection of routines the computer 
remembers. At the same time, 
the collection must be easily 
modified and loaded into the 
TRS-80 at the beginning of each 

computer session. Enter ... 
Zubroutines. 

Zubroutlnes 
Zubroutines is a collection of 

about 50 short subroutines to 
assist you in programming for 
your TRS-80. Most Zubroutines 
are only one line long, accessed 
with the GOSUB command. Zub
routines can assist in writing a 
program or can be called from 
within a running program. 

Zubroutines uses the concept 
of structured programming. In· 
stead of rewriting program lines 
over and over again for format
ting the screen or c reat ing 
graphics, you simply call (via 
GOSUB) a program already in 
your program listing. Zubrou
tines also gives you an instant 
display of a table, such as the 
CHR$ codes, allowing you to 
stay at the keyboard. 

Zubroutines sounds a little 
silly, doesn't it? Zubroutines is 
so named because the variables 
in its routines all contain the let
ter Z (Z, Z$, ZD, SZ, and so on). 
Just avoid the letter Z as a 
variable in your own main pro-
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gramming. This is simple to re
member and will eliminate any 
problems brought about by con
flicting variables. 

Zubroutines uses about 3.5K 
of RAM memory. All the routines 
are written in Basic, although 
some POKE machine language 
and others string pack machine 
language. All routines are in 
lines 11-99. You can use lines 
0- 10 in your own programs for 
remarks and titles. Of course if 
you increase your col lection of 
routines you must increase the 
number of lines beyond 99. 

It takes less time and memory 
for the TRS-80 to find li ne num
bers at the beginning of a pro
gram. Subroutines with low 
value line numbers are more effi
cient. If you use this program in 
conjunction with one from a 
magazine, it is very likely the 
magazine program has line 
numbers beginning with 10 in
cremented in intervals of 10. In 
this case it is better to relocate 
Zubroutines at higher line num
bers. To relocate, call GOSUB 19 
and renumber Zubroutines as 
lines 32011 - 32099. This renum· 

bering process will not correct 
GOTO or GOSUB. Correct these 
by hand. If you do not need the 
routines containing GOTO or 
GOSUB your renumbering task 
is simple. 

The following line numbers 
contain GOTO or GOSUB com
mands: 22, 47, 54, 55, 56, 58, 87, 
88. It is easy to make the needed 
corrections. Edit the line num· 
ber containing GOTO or GOSUB 
and prefix any line number 99 or 
less with 320. For example, line 
22 would be edited to read 32022. 

The Program 

To use this new utility, first 
type in the program listing and 
make a copy or two on cassette. 
Every time you begin a program
ming session CLOAD and run 
Zubroutines. At this point you 
have POKEd 16553,255 (for ma-

The Key Box 

Basic Level II 
Model I 
Disk System 



chines with touchy ROMs), 
cleared 500 bytes for string rou
tines, and issued a GOTO to 
line 100. 

Some routines work more ef
fectively nested in a For ... 
Next loop. 

Line 100 is where you should 
begin programming. When you 
need a particular routine, issue 
a GOSUB to its line number. 
Table 1 is a list of the Zubrou· 
tines and their line numbers. 
Some routines require you to as
sign values before issuing the 
GOSUB. Line 20 needs a t itle or 

110 Z=9: ZF$= " POP": FOR R= l TO 9: 
GOSUB 27: NEXT R 

This flashes POP nine times. 
Others work better combined 
with additional Zubroutines. 

110 GOSUB 28: GOSUB 18: GOSUB 33 

This line f lashes the error mes-
message assigned to Z$. Line 43 sage and awaits an input. 
requires a value between zero 
and 47 assigned to ZY. Line 52 
requires values tor the begin
ning and ending addresses. 

The routines in line 32 and 
lines 80-82 are sound generat
ing routines. For these connect 
the Aux cable to an audio ampli-

LINE DESCRIPTION 

11 Disable the Break key 
12 Enable the Break key 
13 Send the video information to the printer 
14 Restore the video information to the screen 
15 Send the printer information to the screen 
16 Restore the printer information to the printer 
17 Buzz the cassette relay 
18 Jitter the screen and buzz the relay 
19 Add 32000 to all the line numbers 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

This does not correct GOTO or GOSUB 
Print a title (ZS) at the top of the screen 
Print a message (ZS) In the center of the screen 
Print a message (ZB$) at the bottom of lhe screen 
Print a message In the center of the next line 
Clear the top line and home the Cursor 
Start the text on a particular line (ZL) 
Protect the text above a particular line (ZP) 
Flash a message (ZFS) at screen location (Z) 

Clear the screen and print an Input Error message 
Convert all Print to LPRINT (for 16K) 
Oo not use END in any program to be converted 
Save the contents of the video screen in memory Z(ZI) 
Recall the saved video Z(ZI) from memory to screen 
Generate a four second audio prompt 
Stop the program until Enter is pressed 
Stop the program until any key is pressed 
Clear the top half of the screen 
Clear the bottom half of the screen 
Clear the left half of the screen 
Clear the right half of the screen 
Clear a box in the center of the screen 
White-out the screen 
Print a line of graphic characters (ZG) 
Print a line of alphanumeric characters (ZA$) 
Print a horizontal line at ZY on the Y- axis 

44 Print a moving horizontal line at ZY on the Y- axis 
45 Print a vertical line at ZX on the X- axis 
46 
47 
48 
49 
50 
51 
52 
53 
54-59 

61-62 
65-66 

76-77 
80-82 
83-88 
90-96 
99 

Print a moving vertical line at ZX on the X-axis 
Display a chart of the graphic codes (128-191) 
Display a chart of the PRINT@ locations 
Delay the program for ZS seconds 
Print the current memory size 
Examine the memory (DEC) used by the current program 
Examine the memory between addresses Zl and Z2 
Convert a decimal address into TRS-80 code (LSB,MSB) 
Print a list of the codes for Basic keywords along with a table of their 
Entry- point addresses 
Time the Input period (Z) ZS returns the Input Value using INKEY$. 
Draw a line from point A (X1 ,Y1) to point B (X2,Y2) 
X values must be between 0 and 127 
Y values must be between 0 and 47 
LPRINT the contents of the video screen 
Generate sounds, using X = USR(l) 
Draw on the screen from the keyboard 
Print a list of variables and their current values 
CSAVE three copies of any program in memory 

Table 1 

,,, See List of Advertisers on page 338 

QUALITY 
COMPUTER PRODUCTS 

ICHI diskettes $190.00 
tor 10 boxes of 10 
5%" Double Density, Soft Sectored, 
Single Sided 
WITH HUD RINGS, 
Individually 100% certified 

LNW Research Computers 
8" or 5%" Drives 
Double or Single Density 
Totally TRS-80 Compatible 
High Speed Processor 
Dealer pricing available 
Now available 
125K CP/M - Team computer 
Compatible with TRS-80 Model 1 
and CP/M 

Tandon 40 track 
Double Density Bare drive $195.00 
Minimum Quant ity 10 

CABLES 
Unit Price Unit Price 

Quantity 10 Quantity 100 
2 drive d isc drive cable $19.29 $17.54 
3 drive d isc drive cable 26.00 23.50 
4 drive disc drive cable 28.96 26.33 

Custom Cables Available 
minimum order 10 - Call for quote 

8" Extender Cable (Disc Drive) $9.98 
6 ft. Printer Cable $15.40 
10 Ft. Printer Cable 17.79 

CABINETS 
1 DriveCabinetw/pawersupply $51.20 
2DriveCabinetw/pawersupply 57.82 

-IBM type Horizontal Design-

$8.98 
$14.00 
16.17 

$42.00 
48.00 

- Does not require extender cable-

U.P.S. Shipping 
$5.00 per order shipping and handling 
Wholesale orders only, 
minimum 10 pieces 

601 Lipan St. 
Denver, CO 80204 
1303) 698-1263 

v 10 

Manufacturers and Wholesale Distributors of 
Quality Computer Products 
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• • • • • 

The Micro· Trac™ Generation 
• High Frequency Response • Wide Dynamic Range • 
• Used by Software Firms & Computer Hobbyists • 
• Choice of School Districts Nationwide • 

-UPS SHIPPING-
(No P.O. Boxes please) 

$2.00 (12-pak) $3.00 (24-pak) 
-Canadian shipping multiply by 2-

#1 COMPUTER TAPE 
IN THE USA! 
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tier. After the sound rout ine in 
lines 80- 82 has been called, you 
can delete those lines and still 
have sound in your program. 
When you desire sound, use the 
statement X = USR(T). T repre· 
sents the tone or frequency 
value; use any value between 
one and 255. The tones vary 
from the lowest frequency with 
T having a value of one, to the 
highest frequency with T having 
a value of 255. If you use other 
machine language routines in 
your program remember you 
have already assigned the USR 
entry address in line 82 via 
POKE 16526 and POKE 16527. 

The drawing routine begin· 
ning in lines 83-88 uses the ar· 
row keys to draw lines up, down, 
left or right. To erase a line or to 
move the cursor without draw
ing, press the space bar and the 
arrow key at the same t ime. The 

Clear key clears the screen at 
any time. To end the drawing 
routine press Enter. To begin 
drawing at a part icular screen 
location, assign ZX a horizontal 
value between 0-127 and assign 
ZY a vertical value between 0-47 
before calling this routine. 

The following lines contain 
only the REM abbreviation: 
60 ,63,64,67-75, 78, 79,89,97 ,98. 
Place your own Zubroutines in 
any of these lines, or delete 
them. Finally, if it becomes im· 
portant to conserve memory for 
longer programs, delete the line 
numbers of any Zubrout ines not 
needed in that partic ul ar 
program. • 

Peter Ashley has been using 
his TRS-80 since 1978. He now 
has a two disk system. Other in· 
terests are photography and 
camping . 

Program Listing 

10 POKE 1 6553,255: CLEAR500 : GOTO 1 00 
11 POKE 1639 6 ,23:RETURll 
12 POI:& l6 396 ,20l:RETURN 
13 POKE16414,l4l:POKE16415, 5 
1 4 POKE16414 , 88 : POKE1 6415,4 
15 POKE1 6422 , 88 : POKE16423,4 
16 POKE16422 ,14l: POKE16423,5 
17 FORZ• l TOSO : OUT255 , 4: OUT255 , 0: NEXT : RETURN 
18 FORZ•lT050 :OUT255, 0 : OUT255 , 1 5 : NEXT : OUT255 , PEEK ( 1 6 44 5 ) : RETUR N 
19 Z•l 7129 : FORZZ=l T090 00 : I F PEEK ( Z+l ) >0T llCllPOKEZ+3 , PEEK ( 7.+3) +12 5 : 
Z•PEEK(Z) +256° PEEK(Z+l ) : NEXT 
20 ZT$•STRING$ ( (62-LEH ( Z $)) /2 , 143) : PRI!lT@O, ZT$;" "; Z $ ; " " ; ZT$: RE 
TURH 
21 ZC$•CHRS ( 1 8 3 ) +• •+z s+• "+CHR$ ( 187) : Z•4 48+ (6 ~-LEI! ( ZC$)) / 2: PRiil 
TQZ, ZCS ; : RETURN 
22 Z•960+ ( 6 4-LEll ( ZB$)) /2 : PRHn 'QZ, ZBS ; : GOSUB26 : RETURtl 
23 Z• ( 6 4-LEN (Zif$) ) / 2: PRINTTAB( Z) ZN$ : RETURN 
2 4 PRINTCHR$(28 ) ; CHR$(30) ; CHR$( 28 ); : RETURN 
25 PRillTQ64 ° (ZL- l) ,;: RETUIUI 
26 PRINTQ6 4 • zp ,;: FORZQ•l TO ( 1 4 - ZP) : PRillTCllP.$ ( 255) : HEXTZ(\ : PRillTQ6~ 

* ZP,; : Rt:TURN 
27 PRINTQZ , ZF $ ;: FORZD• OTO.JO : llEXT : PP. INTQZ , STRillGS ( LEtl ( 7. P$) , " " ) ; : 
FORDZ• OT030 :NEXT :RETURN 
28 CLS : PRINTCHR$(23) :PRillTQ404 ,"S 0 RR Y , " :PRINTQ530 ," I NPUT CR 
ROR. ": PRINTQ780 , "PLEASE TRY AGAIN.": RETURll 
29 FORZ•l 71 2 9 T032767: IF PEEK ( Z) •128 RETURllELSCI FPEEK ( Z) • 17 8TllEJIPO 
KEZ, l 7 5 : NEXTZELSEllEXTZ: RET URN 
30 DIIJZ ( 1024) : FORZI~OT01D23 : Z ( ZI) •PCEK ( 15360+ZI) : llCXl' : RETURll 
31 FORZI•OT01023 : POKE15360 +ZI,Z (ZI) : llEXT : RET URll 
32 PRINT~-1 , "" 
33 PRi irr'i'i\D(34) " PRESS <EllTER> "J'O COllTillUC"; 
34 Z9 $•I!IKEY$ : IFZ9$=""THEll 34 ELSC RETU!UI 
35 FORZ•OT07 : PRitrrQZ* 64 , CHH$(30); : NC::T: RETUr.Il 
36 FORZ• OT015 : PRillTez• 6'. , CHR$(30); : llEXT : RETUR!l 
37 FORZ•l 1'016 : PRINTQ0+6 4 • ( Z- 1) , CHR$ ( 223 ) ; : !!EXT : RE'.:'Unll 
3 8 FORZ•l T016: PRI!ITQ32 +64 ° ( Z-1 ) , CllH$ ( 30) ; : tlEXT : RETUR!l 
39 FOnZ• GTOO :PRIHT(l64 * Z+l6,ClfnS(223): : iIEXT : R. E:TUR!l 
40 FORZ• 0T0960STEP6 4 : PRIN1'QZ, STIUNG$ ( 6 4 ,1 91 ) ; : NEX'.:' : RETURtl 
41 PRINTSTRHIG$(64 , CHR$(ZG)) ; : HETUIUI 
42 PRillT8TRillG$(6 4, ZA$) ;: RETURtl 
43 FORZX•OT0127:SET ( ZX , ZY) : llEXT : RETURI! 
44 FORZX•OT01 27 : SET ( ZX, ZY) : llEXT : FORZX•OT0127S1'EP 2 : RESET ( ZX , ZY) : 1; 
EXT : FORZX• OT01 27 : RESET ( ZX, ZY) : NEXT: RETURN 
45 FORZY• OT047 : SET(ZX, ZY) : llCXT : RCTURll 
46 FORZY• OT04 7 : SET ( z x . Z¥) : NCXT: FORZY•01'047ST EP2: RESET( zx . ZY) : :1cx 
T : FORZY•OT047:RESET(ZX, Z¥) : NEXT : RETURll 
47 CLS:Z$• "GRAPHIC CllARACTER CODES ": GOSUB2 0 :PRI NT: ZC•l 2 7 : FORZ•lT 
07: FORZl•l TOlO : ZC•ZC+l: I FZC>l 91GOT033ELSE PRI NTZC; cur.s ( ZC) ; : llEX1' 
Zl: PRINT: PRINT:NEXTZ 
48 CLS: PRINTQ0," ' PRitlTQ ' LOCATIOllS " 1: FORZ=2 4T0984STEPO·: PRillTQZ, 
Z; :NEXT: GOSUB33 
49 FORZ•0T034 5 •ZS:NEXT :RETURN 
50 PRINT " MENORY SIZE 111'5 SET /\T"; PEEl<( l656 l)+PEEK(l6562) 0 2 56 +2: R 
ET URN 
51 FOR Z•l71 29TOPEEK ( l 66 33) +256°PEEK( l6634) : PRillTZ; PEEK ( Z) ,: llEX 
T: RETURtl 
52 FOR ZA•ZlTOZ2: PRINTZA; PEEK(ZA) ;: NCXT: RETURN 
53 INPUT"DECHIAL ADDRESS"; ZA : Ul•PIX( ZA/256): ZL•ZA- ( ZM•256): PRINT 
ZL;•{LSB) • ;zH;•(HSB) •:RETURN 

5 4 CLS:ZS•" INTERNAL CODES FOR BASIC KEYWORDS " : GOSUB20 : PRINT"llSCI 
t • ;• KEYWORD• ,, • oEc ENTRY• , • LSe · , · - Hss• :PRINT: Z•5712 : Z$• • £ •: p 
ORZD•lT0124 
55 Z• Z+l: IFPEEK ( Z) <l28THENZ$•ZS+CHR$ (PEEK ( Z)) : GOT055 
56 PRINTZD+l27; . • ; z s .,: I FZD<61 ZA•6l 76+2° ZD ELSE I PZD>87ANDZD< 
124ZA•5464+2"ZD ELSE 58 
5 7 ZB•PEEK(ZA) : ZC•PEEK(ZA+l): PRI NT ZB+ZC"256 ,ZB;ZC; 
58 IFZD/lO•INT( ZD/10) : PRINT: PRINT: GOSUB33: ZP=2: GOSUB26 

Program continues 



Model Ill 
DISK SYSTEMS 

We have upgraded the TASSO Model Ill 16k 
Computer to 48k with our own high quality 
memory chips and added our top of the line 
disk drive systems to make this your best buy 
of the season. These computers are 
functionally identical to the Radio Shack 
units sold at computer centers for $500 more. 
Only prime high quality components 
(described below) are used in the 
construction of these units. These computers 
have the same type double density disk drives 
a~: the original. They have the same storage 
capacity, are completely software compatible 
with TRSDOS, DOSPLUS, NEWDOS/ 80, 
LOOS, VTOS and many other disk operating 
systems, and are compatible with all BASIC 
applications software available for the Model 
Ill. 

INSTRUCTIONS - For kit installations we 
provide complete instructions. 

COMPUTER - The Model 111 computer unit is 
an original unit which has extended BASIC 
and upper/ lower case. It is packed in original 
factory packing, and is new and unused. Each 
computer, after having the drive systems and 
memory added, must pass a 24 hour burn-in 
test to assure maximum reliability. 

TEXAS COMPUTER SYSTEMS 
Offers Lowest Prices on 

~DISK CONTROLLER • TCS uses a high 
quality, double sided glass epoxy disk 
controller board that has GOLD plated edge 
connectors for reliable data connection. We 
use a reliable digital data separator design for 
the upmost in long life reliability. This means 
that adjustments NEVER need be made to the 
controller circuit for it to keep separating data 
correctly. This is the highest quality disk 
controller board available for the Model Ill. 

~POWER SUPPLY - Where many companies 
cut corners, TCS has chosen the finest 
switching power supply available. A 
switching power supply is much more 
efficient than linear supplies, which means 
that the TCS supply creates less heat than a 
linear supply, and it uses less energy. As a 
result. the internal parts of the Model Ill can 
operate cooler (the Model Ill has no cooling 
fan) without the need of an expensive internal 
cooling system. This power supply is the 
same commercial grade switcher that is used 
in the original more expensive Model Ill. 

Introducing The 
8-TREE M•lllng List Dllk ................... $49.95 

fMOUNTING HARDWARE a CABLING. The 
d isk drive mounting hardware is aluminum 
sheet construction for easy installation and 
the disk mounting holes are slotted to allow 
adjustment of the drives for exact alignment. 
The power and data cables are all included 
and are plug compatible with each unit. No 
soldering or tools are needed for installation 
other than a screwdriver. 

KIT 1 Controller, power 1upply 
a Mounting H•rdw•re ................... $379 

KIT 2 Kit 1 plu1 one T•ndon 
Diak Drlwe •••••••••••••••••••••••••••••••• 

KIT 3 Kit 1 plu• two T•ndon 
Diak Drlwe1 ........................... . 

KIT 4 One Dllk Drlwe only ......... .. 
KIT 5 18k TCS Memory ••••••••••••••••. 
KIT 8 32k TCS Memory ............... .. 

$595 
$819 

$211 
$41 
$71 

For complete HHmbled •nd tnted Model Ill 
Systems using theH kits '" our other ed In 
thl• luue of this mqulne. 

B-TREE SERIES 
WHAT IS THE 8-TREE? 

A mailing _list application data base. Allows the maintenance of The above Series of programs have many exclusive fe1tures. 
about 1500 to 2000 names on a single double density DATA disk. Each application program stores a variety of data in a 8-TREE 
Display or print in order by name or b_y zip code (allows 9 digits). Structured file. The 8-lree file organization method allows fast 
Print mailing labels by zip. name or !Ber selected category. Uup- and efficient access to a large amount of data. With B-TRfE, a 
licate names are allowed as well as optional data fields for each whole disk of data can be accessed in alphabetic or numeric 
record. Also allows two line addresses for long addresses or order without sorting or merging and all in a minimum of time. 

DISK DRIVES - TCS offers standard 5 1 /4 " company names and phone number. The user may add. delete, edot, llst, print and redisplay the data 
disk drives from TANDON, the same people without any file reorganization necessary. This os one of the 

BEST ANSWERS to data Storage problems on microprocessors. 
that make the original drives for the Model 111. B· TREE Llbr•ry Progr•m Dlak .............. $39.95 Fully implements the BtNAl'IY IEAllCH Tilll concepts 
These drives have band head positioning for includinglnM<llon,cleletlon,.....,.,l..._....Nosortingor 
long life, and have a fast 5 millisecond track to A complete library maintenance data base system which allows tong searches for data recovery is needed withB-TREE. yeltvtn 

storage of the book title. author. category, and 2 other user larger than memory files can be printed or displayed in sorted 
track access time. This means that if LOOS or setecfed fields. Over 2000 books can be maintained on one orcfer without the necessi.!Y of sorts. Varing Key fields possible 
one of the other fine disk operating systems is double density DATA disk. Average search time by author is 2 with duplicates allowed. These are BASIC progr1ms (yet faster 

Sed the track access ti.me may be adi·usted seconds with 2000 records in file. Complete reports include: than many assembly language programs) with huo\dreds of 
u • 1)Alphabetical listing of file by author, 2)List all books of one REMark statements for easy modilicalion or use of the modules 
to allow faster operation of the entire system. author by title or alphabetical by title, 3)List all books in a in user programing. Also includes the best INKEY module ever 
Some brands of drives (Siemens, older selected category. etc. written, allowing the fastest direct screen oriented inf)lJt you 
Shugart) have access times as slow as 40 haveseen. Allprogramsarenon-scrolllngwlthSCREENoriented 

-11 - d h" h It · 1 t B· TREE Video Progr•m Dllk ................ $39.95 design and have all information needed on screen at all times. 
m1 1secon s, w 1c can resu ins ow sys em Single Key stroke command sequences and complete error 
speed especially wher\ a considerable A complete data base for your video cassette collection. Al- trapping as well as controlled input of data to any_ field. Each 
amount of random disk 1/0 is needed, such as lows entry of each program the stars, Video l.D. number. starting package comes on a formatted diskette to run on TRSOOS 1.3, 

counter number. category & length. Over 1000 programs with LOOS 5.1. NEWDOS80 & OOSPLUS for TRS80 Model Ill computers 
programs manipulating large lists of data. over 300 cassettes can be stored on one double density DATA and also for Model I using LOOS or OOSPLUS. Watch for new 
This means that you should check track disk. Special reports include: 1)Printed Labels 2)Alphabetical pr

0
ograLm

1
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vinerosu
1
.
0
rnesxcf

0
1ursTivRSe

00
B-TSRaEEndseCrPies1Min

1
vuapc

1
_
1
oambleingsoomnonwth
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bTt b fo d ·d · listing by starslt3)Alpha Listing by Program. •)listings by cas· M DE 
access capa 1 1 Y e re eci '"ll on a sette, S)time le on each cassette report. etc. expanded capabilities. 
part~u~rd~aEKhciourd~~s1s~~ed ·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ fully for alignment, speed and proper 
operation before shipment. 

MEMORY - The memory used in the TCS 
Model Ill is the highest quality Japanese 
made memory available. In a recent test. 
Japanese memory was shown to be over 
twice as reliable as American made memory 
of the same type. We use o nly first line (no 
surplus) c hips that are rated 200 
nanoseconds or faster. Each set of memory 
units installed by our technicia ns is tested 
using several of the best commercial memory 
test programs available. These tests last for a 
period of over 24 hours . 

..-See List of Advertisers on page 338 

For fast . efficient service. Heart Of we can air freight lrom Dallas 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

*Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 

Dallas Metroplex 265-1524 ,....59 
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"The Hardware Company" 

omputers 
Centronlcs Printer Sale 

Completely Refurbished, 30 Day Warranty 
Model # 
101 

101A 

101AL 

102A 

*308 

165 c.p.s., 132 print positions, 5 x 7 dot mat rix, 
areal work horse $350. only sue.es 
Same as above wi th the added features of 9 x 7 
dot matrix and USASCll 95 character 

$500. only 1&49.99 

Added Bells and Whistles. All the features of the 
101 line plus LSI $700. only 1749,QQ 

330 c.p.s., 125 L.P.M. bi-d irectional print 9 x 7 dot 
matrix $900. only 1949.99 

The best of Centronics line at the best pr ice, 
compact, 120 characters per second, 5 x 7, VFU, 
top of form and more $600. only 1189199 

Qulet lzer covers 1v1ll1ble for this model only 
only $89.00 

501 165 c.p.s., 30 L.P.M. at 132 character lines, 150 
L.P.M. at 30 character lines, 5 x 7 dot matrix, 
sprocket feed, motor control $550. only 1199.99 

503 165 c.p.s., sister to the 501 with bi-d irectional 
print at twice t he speed - self tests only 1799:99 

• Print stands available for all models only $70.00 $650. 

• Redactron word/process as is: $500. 

• lnforex 9" CRT w/power supply and keyboard as is: 
only $35.00 

Options Interfaces 
• Add lower oeae to moat Cen· • Now use your Centronics 
t ronloa "rlntera onlr sae.oo Parallel Printer on any Computer 
• "orel9n ohereoter aeta with 1 serial Port. Av1ll1ble In 
•••ll•ble. four models 111 with switchable 
• Add Motor Control to rour baud rates. 
779 printer onlr S91.00 Model 
Our Conversion Kit I gives most CSP. 100 
Centronlcs printers the ability No buffer only $175.00 
to print In upper and lower CSP · 200 
case • $89.00 256 char. buffer only $225.00 
Our Conversion Kit II turns CSP - 200X 
your motor on and off auto- X on/X off Protocol on ly $340.00 
matlcal ly. Increases the li fe of CSP . 2000 
your printer $95.00 2048 char. buffer only $395.00 
Both kits require NO soldering, 
etch cuts, software mod. or 
interlace. Easy Install ation. 

PS Models 
parall el to paral lel 
devices 

PPS Models 
$125.·$150. 

Software control serial to 
parallel or combination, 
mult iple port s $350-$395 

MS Model 
Single modem shared by 
4 devices $310 

Many More Interfaces Available 

omputers 
85 Factory Street 
Nashua, N.H. 03061 

To order. Call 603·883-5369 
Inquiries Always Welcome 
Shipping and Handling Ext ra 
Yes We Ship C.0.D. 
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""516 

Program continued 
59 ZS•CHRS(PEEK(Z) -12 8 ) :PRINT: NEXT 
60 ' 
61 FORIZ•OTOZ: ZS•INKEYS: IFZ S• ""TllENNEXTI ZELSE RETURN 
62 PRINT. T IME 1 S up•: RETURN 
63 ' 
6 4 ' 
65 ZX•SG!l{X2-Xl ): ZY~SG!l(Y2-Yl): IPZX•0THENFORY•YlTOY2STEPZY : SET{X 
1 , Y) : llEXT: RETURll 
66 ZL•{Y2-Yl)/ {X2 - Xl) :Y•Yl:FORX•XlTOX2STEPZX: SET(X ,Y) :Y•Y+ZL* ZX : 
NEXT: : RETURN 
67 ' 
68 ' 
69 ' 
7 0 ' 
71 ' 
72 ' 
73 ' 
74 ' 
75 ' 
76 CLEAR15 0 0: FOR X•l536CT016359 S1'EP64 : ZS•" ' 
77 FORY•0T06 3: Z $=Z S+CHR$ (PEEK { X+Y)) : UEXTY: LPRIHTZS : !lEXTX : RETURN 
78 ' 
79 ' 
00 DATA 20 5, 1 27 , 10, 144 ,14 " I 69 , 62 ,1, 211, 255, 16 , 25 -<i , G!> ,G 2 , 2 , 211, 25 
5 , 16, 254 , 13 , 32 , 239 , 201 
81 FORZ•lT023:READSZ:SZS•SZ$+CH!l$ {SZ) : NEXT 
82 POKE16526 , PEEK (Vl\RPTR ( SZ S) +l) : POKE16 527 , PEEX ( Vi'JlPTR I SZ $ ) +2) : R 
ETURN 
83 DEFINTZ : Z•PEEK { 1 440U) 
84 I FZANDSZY•zy- 1 ELSE IFZAt1Dl6ZY•ZY+l ELSE IFZAllD32ZX•ZX- l ELSE 

IFZ/lll06 4ZX• ZX+l 
85 IFZX>l27ZX•ZX- l ELSE I FZX<OZX•ZX+l ELSE IFZY >47ZY•ZY-l ELSE I 
PZY (UZY•ZY+l 
86 IFZ•2CLS ELSE IFZ=lr.ETURN 
8 7 I FZ>l20SET(ZX, ZY) : FOROZ•l TOl:NEXTtRESET{ZX , ZY) : GOT083 
88 RESET(ZX , zy ) :FORDZ=lTOl : NEXT: SET(ZX , ZY) :GOT083 
89 ' 
90 XZ I •0 : XZ%•0 : XZl=O : XZS•"" :VZ ! {3) •VllRPTR (XZS) :VZ l ( 2) • VllRPTr. {XZ\ 
) :VZI (4)•VARPTR{XZ!) : VZI (8) •VARPTR(XU) 
91 FOR NZ l•PEEK{l6633) +256 *PEEK( l6 63 4)TO PEEK(l6635)+256 *PEEK(l6 
636) - 1 :TZ l •PEEK{NZ ! ) 
92 I P PEEK(NZ l+l) •90THEU96 ELSE PRIHT CHR${PEEK(llZl+2));CHR $ (PEE 
K(llZ l+l)) ; 
9 3 PRINT llID${ " . \ SI • •• t" , TZI ,1);" "; 
94 FOR KZ I •OTOTZ 1- 1 : POKE VZ I (TZ I) +KZ I , PEEK {llZ I +3+KZ I) : NEXT 
95 IF TZl •3 PRINTXZS , ELSE I F TZl • 2 PRHlTXZ\ , ELSE IP TZl•4 PRINTX 
ZJ , ELSE PR11rrxz1 , 
96 !IZ l •NZl+TZ l+2: NEXT NZ ! : PRINT: RETURN 
97 ' 
98 ' 
99 FORZ•l T03: PRillT"COPY I '; Z : CSAVE " II ": FORZD•0T02000 : OUT255 , 20: N 
l~XTZD , Z 
100 CLS : ZS•"ZUB- ROUTINES ARE READY" :GOSUB20 

RADIO SHACK 
26· 1066 Mod 111, 48 K. 2·0isk 
26· 1062 Mod Ill. 16 K .. 
26· 1906 Invasion Force (T) .. 

List Price 
...... 2.495.00 

......... .. 999 .00 
.. ... .. 14.95 
.. .... 199.00 26· 1590 Super Scripse1 (OJ ..... ........ .. .. ... .... . 

26·1591 Scripset Oiclionary (0) .. 
26· 1569 Mod Ill Vlsicalc (0\ .. 
26·1592 Profile Ill Plus 

ADVENTURE INTERNATIONAL 
SW Trek 3.5 (T) .. 
Space Intruders (T) .. ... . . 
"4axl "4anager (0) .... .. 
S1ar Fiohter !Tl 

BIB FIVE SOFTWARE 
~bot Anack (T) .. 
Cosmic Fighter (T) ... 
Attack Force (T) 
Super Nova (T). .. ............... .. 

. .. 149.00 
....... 199.00 

... 199.00 

...... 14.95 

. ..... . 14.95 
......... 99.95 

.. 24 95 

.............. 15.95 
.. ............. 15.95 

................. 15.95 
15 95 

(T) = Cmlttt Tape (D) z Diak 

OUll PlllCE 
2, 100.00 
.Ml.00 

11.15 
155.GO 
111.20 
155.GO 
155.GO 

11 .15 
11.15 
71.95 
11.15 

12.75 
12.75 
12.75 
12.75 

We represent 20 + mlgrs with 300 + programs. Write for our FREE catalog for 
Mod II, Mod Ill and Color Computer. 

COMPUTER HOUSE 
P.O. Box 538 Mammoth Likes, CA 93546 

(714) 934-6538 ..-291 

Orders less than $100.00 add $1. 50 for postage and handling. Over $1 00.00 shipped free 
"4C & VISA accepted. 

'TRS-80 is a trademark of Tandy Corp. 





UTILITY 

(~ ) 
LO.AD 80 

The Key Box 

Disk Basic 
TRSDOS, NEWDOS, 
NEWDOS/80 

Get those disk 110 routines right from Basic. 

Direct Access 

Harold B. Fink 
8 North Drive 
Great Neck, NY 11021 

Many TRS-80 disk routines 
cannot be accessed di

rectly from Disk Basic-reading 
from or writing to a particular 
disk sector, for example, or util
izing the operating system's 
automatic ability to block and 
manage records of under 256-
byte lengths (without wasting a 
single sector byte). 

Usually, you can access the 
various disk 110 routines under 
TRSDOS and NEWDOS et al on
ly through custom machine lan
guage programs. How conve
nient it would be to access them 
directly from a Basic program, 
using string variables as input 
buffers. 

EXX 

I use the following program to 
do just that. I have used it to 
read directories directl y into 
string arrays, to set up a sophis
ticated data base manage
ment system, to create a cus
tom disk editor and set up auto
matic copy or purge rout ines. Its 
uses are limited only by your 
imagination. 

To run any of Table 1 's rou
tines, you must load the re
quired information into the ap
propriate register and make a 
call to the RAM address listed 
on the left. Below is a list of the 
abbreviations I used. 

Buffer A reserved area of RAM 
of up to 256 bytes, used 
to hold the contents of a 
sector to be read from or 

;SAVE REGISTERS 217 
33,0,0 
6,0 
14,0 
22,0 
30,0 
205,0,0 
217 
201 

09 
21 ,00,00 
06,00 
OE,00 
16,00 
1E,OO 
CD,00,00 
D9 

LO HL, BUFFER 
LOB, LAL 

;LOAD BUFFER ADDA 
;LOAD LOGICAL REC LGTH 
;LOAD DRIVE # 

C9 

LO, C, DRIVE 
LO 0, TRACK 
LOE, SECTOR 
CALL DISKIO 
EXX 
RET 

;LOAD TRACK # 
;LOAD SECTOR # 
;CALL DISK ROUTI NE 
;EXCH REGISTERS 
;RETURN 

Sample Listing 1. Assembly Program for Loading Registers. 

RAM AddreH Description 
460 0 Reads a sector from disk 

46E6 Writes a sector to disk 
4424 Opens an existing file 
4442 Locates a particular record # 
4436 Reads a logical record 
4439 Writes a logical record 
4428 Closes a file 
442C Kills a file & deletes It from dlr 

Entry Information Into registers 
HL>Buffer, C>Drive, D> Track #, 

E>Sector # 
Same as above 
HL>Buffer, DE> DCB, B> LRL 
DE>OCB, BC>LRN 
HL>Buffer, DE>DCB 
Same as above 
DE> DCB 
DE>DCB 

Table 1. TRSDOS Disk /JO Calls. 
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DCB 

LRL 

UR 

written to the disk. 
Device Control Block. 
For disk this is a 32-byte 
buffer containing the 
name of the file to be 
opened. After the fi le is 
opened it contains infor
mation to be used in 
managing the f ile. 
Logical Record Length. 
Any record length up to 
256 bytes can be defined 
by the user. If LRL = 0, 
then the record length 
is 256. 
A reserved area of RAM 
assigned by the user for 
records of less than 256 
bytes. It is separate from 
the buffer and must be 
equal in length to the 

LRL. 
LRN Logical Record Number. 

The record number used 
by the disk operating 
system t o determ ine 
which record is to be 
written to or read from. It 
can be any number from 
1 to 65535 and is used 
only to locate a record. 

Let's write a program in Basic 
to read a part icular disk sector 
into a buffer which we assign to 
the variable BF$. 

Since we cannot load the reg
isters directly from Basic, we 
will set up a simple machine 
rout ine for doing so. There are 
several ways of doing this. We 
can load an object file into high 
memory, POKE a routine into 
high or low memory, or use a 
string variable. 

use the string variab le ap
proach. It has the advantage of 
not requiring memory protection. 
In addition, you can insert into 
the string easily and quickly. 

An Assembly prog ram for 
loading registers and calling a 
particular Disk 1/0 routine is 
shown in Sample Listing 1. 

The following Basic state
ments wi ll set up the 17-byte 
routi ne as a st ring variable: 

100 RT$ = .... 

110FOR I = 1TO17 : READ A: RT$ = RT$ + 
CHRSjA) : NEXT I 

120 DATA 217, 3, 0, 0, 6, 0, 14, 0, 22, 0, 30, 0, 
205, 0, 0, 217, 201 

Now all that remains is to in
sert the register values and buf
fer addresses into the string 
variable RT. We have initially set 
all the bytes in the string corre
sponding to these variables to a 
value of OOH. The following is a 
list ing of these bytes: 

Bytes 3 & 4 Address in RAM of Buffer 
(BF$) 

Byte 6 Value to be inserted in B 
register 

Byte 8 Value to be inserted in C 
register 

Byte 10 Value to be Inserted in D 
register 

Byte 12 Value to be inserted in E 
register 

Bytes 14 & t5 Address of Disk 1/0 
Routine 

From Table 1 we note that 
each disk routine requires dif
ferent values to be loaded into 
the various registers. For exam
ple, to cal l the ro utine for 
reading a disk sector into a buf
fer, the HL registers must first 
be loaded with the address of 

Since the routine we plan to the buffer area we have set 
use is only 17 bytes long, we'll aside; the B register must be 



TRS-80™ DISCOUNT - BUY DIRECT 
~ WE SELL THE FULL LINE OF TRS-80 AT WHOLESALE PRICES 

PERSONAL COMPUTERS ~ 
WRITE FOR YOUR MODEL II 

26-4002 64K I Drive . . 
A sk About Hard Drives 

MODEL Ill 

.... .. $3279 

26-1062 16K .... .. . ....•. .... $ 819 

26-1066 48K wi th 

2 Drives . RS232 .. . 

COLOR COMPUTER 

. .. 52049 

26-3001 4K .................. 5309 

26-3002 16K Ex t. Bas ic. .. ..... $4SS 

26-3003 32K Ext. Basic .. .. .... $ 569 

* DISK DRIVES* 
26-3022 Disk Drive # 1 ..... .... $ 498 

26-3023 Disk Drive #2 , 3 , 4 . .. .. $338 
THOUSANDS OF 

LEARN TO SATISFIED 
"DO IT YOURSELF" CUSTOMERS 

AND SA VE 

FREE CATALOG 

ORDER TOLL FREE 

1-800-841-0860 
•LARGE INVENTORY 
•FAST DELIVERY 

TM · TANDY CORPORATION 

FREE COPY OF WARRANTY UPON REQUEST 

MICRO 
MANAGEMENT 
SYSTEMS, INC. 

DEPT. NO. 4 
11 5 C. SECOND AVE . S.W. 

CAIRO, GA. 31728 
GA. 91 2-377-7120 

TRS-80™ DISCOUNT TRS-SO™ 
PERSONAL COMPUTERS so FTW ARE PERSONAL COMPUTERS 

MODEL Ill SOFTWARE 

26-1563 Scripsit I & Ill ..... ... $79.00 
26-1566 Visicolc I. .... ...... $83.00 
26-1584 Check-Writer 80 ..... $90.00 
26- 1552 General Ledger ... .. $90.00 
26-1553 Invento ry Ctl. ...... . $90.00 
26-1556 Poyro l I . ......... .. $180.00 
26-1 555 A ccts. Receivable .. $135.00 
26-1 554 A ccts. Payable ..... $135.00 
26-1558 Bus. Moi l List. ..... . . $90.00 
26-2201 Fortran Il l. ...... . .. . $90.00 
26-1562 Profile ............. $72.00 
26-1592 Profi le Ill Plus ...... $ 180.00 
26-1565 Microf i les ... ....... $90.00 
26-1569 Visicolc Il l. .... , ... $180.00 
26-1590 Super Scr ipsit ..... . $180.00 
26-1591 Sc ripsi t Dict ionary .. $135.00 
26-1582 Ti me Manager .. .... $90.00 
26- 1580 Pro ject Manager .... . $90.00 
26-1581 Personnel M anager .. $90.00 
26-1568 M edica l Off. Syst. . . $270.00 
26-2203 Cobol. ......... ... $180.00 

COLOR COMPUTER SOFTWARE 

-~·~· 
,,. See List of Adverrisers on page 338 
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MODEL Ill 

MODEL II 

COLOR CO M PUTER 

MODEL II SOFTWARE 

26-4515 Prof i le Plus . . ...... $270.00 
26-451 1 Vis ico lc II. ....... .. $265.00 
26-4512 Profile II .... .. . .. . $162.00 
26-4501 G enera l Ledger . . . . $180.00 
26-4502 Invento ry Mgm t .. . . $180.00 
?.6-4503 Payro l l. ..... .... .. $360.00 
26-4504 A ccts. Receivable ." . $ 270.00 
26-4505 Accts. Payable . .... $270.00 
26-4507 Moil List II. ....... . $108.00 
26-4701 Fort ran .......... . $270.00 
26-4703 Cobo l. ............ $270.00 
26-4705 Compiler BASIC. . .. $180.00 
26-4540 Statistical Analys is . $90.00 
26-4508 M ed ical Off . System$675.00 
26-4509 Monuf. Inventory .. . $675.00 
26-4513 Job Costi ng, . ... .. . $135.00 
26-4520 Time Accounting . .. $450.00 
26-4621 Personne l Sea rch ... $270.00 
26-4560 Westlow ....... ... $225.00 
26-4531 Scripsi t 2.0 ........ $360.00 
26-4534 Scr ips it Dict ionary . . $180.00 

POCKET COMPUTER SOFTWARE 

-~·~! .,- 96 
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loaded with the logical record 
length (LRL)- 256 bytes (LAL= 
O); and the C, D, and E registers 
must be loaded with values for 
the Drive, Track, and Sector 
numbers respectively. 

After this Is done, we then cal I 
the address of the Sector Read 
Routine (46DDH). For those 
NEWDOS owners, use the same 
addresses with the exception of 
the sector read and write rou
tines. They are at the following 
locations: 

Routine TRSDOS NEWDOS 
Read from a disk 

sector 
46DDH 460DH 

Write to a disk 
sector 

46E6H 4623H 

To facilitate inserting the 
values, it is more convenient ini· 
tially to assign input values to 
an integer array rather than di· 
rectly into the RT st ring. We'll 
create the RT string after we've 
assigned all values. The follow
ing lines assign values to a 
17-element array RT(X). 

160FORI = 1 TO 17:READ RT(l):NEXT I 
170 DATA 17,33,0,0,6,0, 14,0,22,0,30,0,205, 

0,0,217,20 t 

The following will assign 255 
bytes of RAM to the variable 
BF$ as our buffer and insert the 
address of buffer into elements 
three and four. 

160 BFS = STRING$(255,32) 

Line Comment 
100-140 lnltlallzes the pro-

gram. 
150 Assigns 255 bytes of 

memory to buffer us· 
Ing the string variable 
BFS. 

160-170 Load our machine 
routine Into the array 
RT. 

500-530 POKE drive number 
and drive bit Into 
memory locations. 

540-630 Read sectors 2-9 and 
load Into array PR$(X). 

5000- 5030 Load the various ad· 
dresses and register 
values into the RT ar
ray. 

5050 Creates string varl· 
able ATS using RT ar· 
ray. 

5500-5540 Transfers control to 
the starting address 
of string variable RT$ 
that now contains our 
machine-language 
routine. 

Table 2. Listing 1 Structure 

500 RT(3) = PEEK(VARPTR (BF$)+ 1) 
'LOAD LSB 

510 RT(4) = PEEK(VARPTR (BF$)+ 1) 
'LOAD MSB 

The VARPTR 

For those of you not familiar 
with the VARPTR, it is used to 
obtain in formation. regarding 
variables stored in RAM . 
VARPTR (A$) returns the ad· 
dress to RAM where informa
tion relating to the string 
variable A is stored. The first 
byte at that address is equal to 
the length of A$, while bytes 2 
and 3 are equal to the address 
in RAM where A$ begins. 

Byte 2 contains the least sig· 
nificant byte (LSB) of the ad
dress and byte 3 the most sig
ni ficant byte (MSB). Line 500 
above PEEKs byte 2 (LSB) and 
loads it into the third element of 
our array (RT). Line 510 does the 
same with byte 3 and the fourth 
element, respectively. 

We next load the values to be 
inserted into registers B, C, D 
and E, using elements 6, 8, 10 
and 12, as called for in Table 1. 
The value for register Bis loaded 
into RT (6), that for register C in
to RT(8) and so on. Finally, we in
sert the address of the Disk 1/0 
routine from Table 1 Into RT (14) 
and RT (15). 

There is one other considera
tion , only applicable to the 
reading or writ ing of a disk sec
tor. The bytes located at 4308H 
and 4309H must be loaded with 
the drive number and drive bit 
respectively, prior to calling the 
disk routine. The drive bit repre· 
sents the bit corresponding to 
the drive number. 

For Drive 0, the first bit is set; 
for Drive 1, the second bit and so 
on. For Drives 0, 1, 2 and 3 the 
corresponding drive bit values 
would be 1, 2, 4 and 8. We ac
complish this with the following 
lines: 

610 DB = 1 : IF DR > 0 THEN DB= 2t DR 
'SET DRIVE BIT (DB) 
610 POKE (&H4308),DR ; POKE (&H4309), 

DB 'POKE DRIVE # & BIT 

After loading the address of 
our buffer BF$ into RT(3) and 
RT(4), we then load the drive 
number into RT(8), the track 
number into RT(10) and the sec
tor number into RT(12), repre-
senting the C, D and E registers. 

216 • 80 Microcomputing, April 1982 

Now we create the RT string, 
which contains the rout ine and 
all values. We find (through 
VARPTR) the address of RT$ 
and transfer control to it using 
the USA funct ion. 

We are now ready to write our 
Basic program. Program List ing 
1 reads a disk directory into a 
string array PR$(X). It assumes 
that the directory is located on 
track 17 starting at sector O and 
is 10 sectors in length. If these 
assumptions do not apply we 
can add a relatively simple 
routine to read the directory 
track number from sector 0, byte 

3 and assign the value to TR. 
Table 2 explains Listing 1's 

organization. 
Line 5000 assigns the address 

of the disk sector read routine. 
TRSDOS uses 46DDH. NEW
DOS uses 460DH. 

The buffer we set up on l ine 
150 reserves only 255 bytes, the 
maximum string length allowed 
under Microsoft Basic. A disk 
sector, however, contains 256 
bytes. Under this arrangement 
t he last byte in the sector will 
not be read or written to. 

Wh ile not important to our 
directory reading program, 

188 ' PROGRAM NAME: DIRECTRD H. PINK 2/ 81 
118 'PROGRAM TO READ A DISK SECTOR 
128 CLEAR 5880 
138 DEPINT A·Z 
148 DIH RT(28 ) ,PR$ (58 ) 
158 BP$•STRING$(255 , 32) ' SET UP BUPPER ' LOAD WITH BLANKS 
168 FOR I • l TO l7:READ RT(I) :NEXT' LOAD H/ L ROUTINE INTO RT ARRAY 

178 DATA 217 , 33 ,0,0,6,0 , 14,0,22 ,8,38,8 ,285,8,8,217,281 
188 ' 
198 ' 
588 CLS:PRINT: INPUT"ENTER DRIVE NO. ( 8-3) " 1DR 
518 I P DR<B OR DR>3 THEN 500 
528 IPDR<lTHENDB•l:ELSEDB•2{DR 'DRIVE t BIT 
538 POKE(,84388) ,DR: POKE( ,84389) ,DB 'POKE DRIVE f ' DRIVE BIT 
5 41 K•l:TR•l7 'SET UP TRACK ' SECTOR VALUES 
558 GOSUB5888 
568 POR SC•2 TO 9:HID$ (RT$,12,l)•CHR$(SC) :GOSUB 5588 
578 POR J•6 TO 248 STEP 32 
588 IP ASC(HID$(BP$ ,J- 5, l ))•l6 THEN PR$(K)•HID$( BP$,J, ll 
):K• K+l 
598 NEXT J 
688 NEXT SC 
618 POR I • l TO K-1 : PRINT PR$(!) 1• " 11NEXT 
628 PRINT:INPUT"PRESS (ENTER) TO CONTINUE " JZ 
6 38 GOT0188 
648 ' 
5888 RT(l4)•22l:RT(l5)•70: 'SECTOR READ ADDRESS 
511 5 ' FOR nEWDOS r t ( l4)•13 
5818 'LOAD BUFFER ADDRESS (I NTO BL REGI STERS) 
5821 RT(3 ) • PEEK(VARPTR(BP$) +l) :RT ( 4 ) •PEEK (VARPTR( BP$) +2) 
51 38 RT(8)•DR: RT(l8 ) • TR :RT(l2)•SC ' LOAD DRI VE,TRACK,SECTOR 
5148 'SET UP ROUTINE IN STRING RT$ 
5158 RT$•"" :POR I • l TO 17 :RT$• RT$+CHR$(RT( Ill : NEXT! 
5161 RETURN 
5581 ' FIND ADDRESS OP STRING RT$ 
5511 H l•PEEK(VARPTR( RT$) +2) * 256+PEEK(VARPTR(RT$)+1) 
5521 IPHl>327 6 7THENHl • Hl-6 5536 
5531 DBPOSRl• HI : X•USR1( 8 ) 
5548 RETURN 

Program Listing 1. Reads a disk directory into a string array. 

Lines 
100-150 
160 

180 
190 

200 

220- 230 
500- 590 
1000-1030 

1100- 1200 

4000-4070 

4500-4550 
5000-5050 

Comment 
Initialize programs. 
This PEEKs high memory address at 4049H and 404AH, reduces 
it by 512 bytes, sets the buffer at the top of the new memory, and 
POKEs the new high memory value. 
Assigns 32 bytes of memory to DCB using string variable DC$. 
Set the logical record length to 50 bytes. LAL can be any number 
from 1-256 bytes. For 256 bytes, LR = 0. 
Assigns 50 bytes of RAM to the user record buffer (UR$). II 
shou ld be equal i n length to LAL. 
Loads the machine-language routine into array RT(X). 
Input drive, filename and function. 
Routine to read the record. After the record number Is input, the 
program runs a subroutine at line 4030 for positioning a Ille and 
for reading at line 4050. 
Routine to write a record to disk. Input fields are combined into 
one string and inserted into URS (user record buffer). Position 
and write routines (at lines 4030 and 4060) are then Invoked. 
Values are entered into the RT array required by the open, posi
tion, read. write and close routines (Table 1). 
Addresses of various buffers are loaded into the RT array. 
Create RT$ (containing our DOS 110 routines) and transfer cont rol 
to the address of our RT$ via the USA function. 

Table 3. Listing 2 Structure 



Get a Letter Quality Printer 
and a Typewriter, 
At the Price of a Typewriter. 

$1,599. 
MTI DOES IT AGAIN. Who but MTI can offer 
a letter quality printer and an Olivetti electronic 
typewriter in one unit. at one low price? Ifs 
hard to believe. 

This printer/typewriter has a printing line 
length of 13.2" and will take paper up to 17" 
wide. Perfect for business quality reports and 
documents. 

READY TO GO. You can put this unit to work 
the minute if s del ivered. Everything you need 
for both functions is inc luded . The unit is 
complete with paralel l interface. It's compat
ible with TR S-80, Apple, our M.T. I. MOD 111 
computers and nearly all o thers made. All 
uni ts are bac ked by t he M.T .I. waranty. The 
result is outstanding performance, great re
liabil ity, and a price you can afford. 

ITS A LETTER QUALITY PRINTER. At MTI, a 
low price is not enough unless we can also 
deliver a superior prin ting quality. From this 
interc hangeable Daisy Wheel printer. You get 
clear and crisp print characters and the out
standing features you need. Like : 

ITS AN ELECTRONIC TYPEWRITER. This 
Olivetti typewriter makes correspondence and 
other work simplified . By means of it 's logic, it 
automates those functions that were tradit ion
ally done manually by a secretary. Margin 
Setting, numerica l alignment, table formatting 
and other functions are done rapid and simple 
operations. 

OPTIONS. You can add on a RS-232 Serial 
Interface. Tractor feed is also avai lab le. Note: 

•speed .1 7 c.p.s. Cable extra. 

•print capability in 10 pitch pica, 
12 pitch elite, and 15 pitch mikron. 

·100 character set with upper, lower case 
and underlining. 

EASY CORRECTION. One-line memory en
ables words or sentences on the line in 
process to be automatically cancelled, by the 
touch of a key. 

WANT MO RE? For more information, 
call any of our authorize·d sales and 
service centers listed below. If you p refer, 
you can call or write us and we'l l send 
you the information and a free catalog. •33 different typestyles. 

Anchorage, AK ... .. . ... (907) 333-8322 
Rodgers, AR. . . . (501) 636-9168 
Meu, A Z . . . (802) 833-8949 
Phoenix, AZ . . . . (602) 244-9739 
Slerr1 Vl1t1, AZ . . ..... . . (802) 458-2479 
Tucson, AZ . . . .(602) 323-9391 
Anaheim. CA . . . . .. . . .. . (714) 773-0240 
Covino, CA .... .. . . ... . . (213) 332-4088 
Golet1, CA . . . ... . . . .. . . (805) 967-7628 
Huntington Beach, C A (714) 842-1348 
Inglewood, CA . . . . ... (213) 673-3295 
Lancaster, CA ... . .. .. . . (805) 942-5747 
Montclair, CA . .. . (714) 626-4813 
Northrldge, CA . . . (213) 886-9200 
Orange, CA .. (714) 771 -0880 
P1checo, CA . . .. ...... . (415) 689-2260 
Placerville, CA . . (916) 622-4640 
Port Huememe, CA . . . (805) 985-2329 

MTI AUTHORIZED SALES AND SERVICE CENTERS 

Redondo Beach, CA . . . . (213) 370-5556 Buckingham, IA .. . . .. . . (319) 478- 2826 
Riverside, CA.. . . . .. (714) 781·6361 Belleville, IL . . .. .. . .... . (618) 277- 2354 
San Diego, CA . . . (714) 275-4243 Collinsville. IL . . . . .. . . . (618) 345-5068 
San JOH, CA .. . . . .. . . . . (408) 946· 1265 Olk Park, IL .. . . (312) 386-3323 
Santa Ano, CA. . . (714) 850· 1228 ShawnH, KS . .. . . ... . . . (913) 631· 2029 
Santo Monica. CA . .. (213) 393-5785 Ashland, KY . . . . (606) 325-2210 
Vlllejo, CA . . . . (707) 554.4933 Shreveport, LA . . . . . . (318) 865-7189 
Walnut, CA . . . (714) 594-9760 Anoka, MN . .... . . ... . .. (612) 427-5783 
Westlake Vill1ge, CA .. (213) 706-0333 Cameron, MO . . . .. . . (816) 632-6528 
Colorado Spring, CO . .. (303) 630-3334 GrHt Falls, MT . . (406) 737-0901 
Grand Junction. CO .... (303) 434-3616 Mlu oula, MT. . . . . . (406) 549-9715 
Groton, CT ... . . . . . (203) 445-5166 Raleigh, NC . . .. . . . . . . . (919) 755-1175 
Wilmington, DE . . . . . . . (302) 762-0227 Grand Forks, ND . . . .. . .(701) 772-7848 
Hollywood, FL... . . . . . (305) 981-1011 West Mlllord. NJ . . .... . .(201) 728-8080 
Lynn Haven, FL . . ...... (904) 265·8452 Las Vegas, NV . . . .... .. (702) 870-4138 
Mary Esther, FL . . . (904) 243-5793 Jericho, NY .... . . . . . .. . (516) 333-2266 
Tampa. FL . .. (813) 247-5023 New Rochelle, NY . . (914) 235-4444 
Norcron, GA .. . . . .. . . . . (404) 449-8982 Syr1cuse, NY . . . . . . (315) 487- 5000 

MICROCOMPUTIR TECHNOLOGY INC. 
3304 W. MACARTHUR, SANTA ANA, CA 92704 
(714) 979-9923 •TWX 910-595-1902 l\llTISNA 

Troy, NY . . (518) 273-8411 
White Plains, NY . .... . . (914) 761·9283 
Tonkawa. OK . . .. . . (405) 628-2693 
Tulsa, OK . . ..... . (918) 836-9503 
Portland. OR . .. . . .. . . . . (503) 281-7640 
Dallas, TX . .... .. .. . . . . (214) 247-6679 
Missour City, T X . . . . . . . . (713) 499-5241 
San Angelo, TX . . . . . . . . (915) 658-3781 
Cheyenne, WY. . . (307) 632-9132 
Buenos Ai res, A RG . ... . .. .. . . 32-1858 
Paris, FRANCE . . . . 306-4606 
Hol m, GERMANY. . . . 4103·4315 
Florence, ITALY . . .. . . . 55-45-4319 
Singapore, JAPAN . 220-7182 
Cape Town. $.AFRICA ... . .. 2145-1047 
Tahiti, F.P. . . .. . . .. .. ... 2-54-47 
Taichung, TAIWAN .. .. 4228·5523 
Bang Kok. THAILA

0

ND .. .. .. . 314-1161 
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some applications require con
trol of all 256 bytes. To control 
all 256 bytes, we must forego the 
convenience of buffering direct
ly Into a string variable and as
sign a 256-byte protected area 
of RAM as our buffer. 

I took this approach in Pro
gram Listing 2 (lines 160, 170 and 
4530). 

We are now going to use the 
DOS 1/0 routines for file and 
record control. Listing 2 demon
strates the routines to open, 

position, read, write and close a 
file using a record length of up 
to 256 bytes. DOS will field and 
block our records for us auto
matically, and every byte within 
a disk sector will be used. 

Any overflow from one sector 
will be written to the following 
sector, and DOS will keep track 
of each record location. In addi
tion it will field the record direct
ly into a buffer assigned by us. 

From Table 1 you know that 
the disk file routines require a 

Program Listing 2. Controls files and records. 

181 'PROGRAM NAME: DISKRD3 H. PINK 2/81 
111 'PROGRAM TO OPEN ' CLOSE A FILE ' READ ' WRITE A RECORD 
121 'UTILIZING DOS I/O ROUTINES 
13e CLEAR lHI 
141 DEPINT A-Z. 
lSI DIM RT(28) 
161 Ml•PEEl(i-H.149): M2•P£EK(•H494A) : M3•PEEl(i-H·U71) 1 MEM ? 
165 1 ltEDUCE HIGH K£MORY BY 512 BYTES AND SET NEW MEit PROT'EC'l' 
171 lPM2<>M3THENM2• M2-2:POKE('H484A) 1 M2: POKE(•H4182) ,M2s POJCEU 
HH71) ,M2 :GO'l'O lH 
181 DC$•STRING$(32,32) 'SET UP DIR CONTROL BL()Cf( 
lH LR•SI 'SET LOGICAL RECORD LENCTll TO 51 
211 UR$•STRING$(LR,32) 'SET UP USER RECOJU> AREA 
211 T$•STRING$(LR,32) 
221 FOR I•l TO 17 :READ RTCI) :NEXT 'LOAD K/L ROUTINE INTO RT ARR 
AY 
231 DATA 217 ,33 ,1,11 6 , I ,14 ,f ,22, 1,31,I 1 215 ,I ,I, 217 1 211 
2U I 

511 CLS : PRINT : PRINT : INPUT•ENTER DRIVE NI. ( 1-l) • JDR$zDR•VAL( 
DR$) 
Sll IF DR<e OR DR>3 THEN Sii 
521 INPUT.ENTER FIL£ NAME •1 rL$1IF FL$••• THEN 521 
531 PL$•FL$+•: •+oR$+CHR$(13) :flID$ (DC$,l ,LEN(PL$)) •FL$ 
SH GOSOB Ult :GOSUB SUI 
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551 INPUT·l.RCAD RECORD 2.WRITE RECORD 3.END (CLOSE FILE) • rs 
S60 ON S GOSUB llat,llU, l3U 
S71 IFS• l THENPRI NT URS 
S7S MID$(UR$,l,LR)•T$ 
589 PRINT :INPUT.PR&SS (ENTER) TO CONTINUE •1 z 
S98 IF S•3 THEN 111 : ELSE S61 
688 I 

1188 1 RE,&.O RECORD 
1818 CLS :PRINT ; INPUT.ENTER RECORD NO OR 999 FOR MENU •1RN 
1115 Ir RN•999 THEN 559 
1129 GOSUB 4831 :GOSUB Stet 
1838 GOSUB 4850 :GOSUB SH8 :RETURN 
1848 I 

1188 'WJUTE RECORD 
1111 CLS i PRINT : INPUT•ENTER RECORD HO OR 999 FOR MENU •,RN 
1129 IF RN•999 THEN SSI 
1138 FOR I•lT06 :N$(I)•••;NEXT I ' CL&AJt INPUT ARRAY N$ 
llH INPUT.ENTER NME • JN$(1) 
1151 INPUT.ENTER ADDRESS •1N$(2) 
1168 INPUT"£NTER CITY "rN$( 3 ) 
1171 INPUT.ENTER STATE •;N$ ( 4 ) 
1188 INPUT.ENTER ZIP •1N$(S) 
1198 INPUT.ENTER TELEPHONE NO . •;N$ (6) 
1288 F2$••• ;FOR I•l TO 6 :P2$•P2$+N$U)+CHR$(13) :NEXT I 
1218 F2$•LEFT$(F2$ ,LR) : MID$(UR$,l ,LEN (F2$)) •F2$ 
1221 GOSUB 4131 :GOSUB sue 
123' GOSUB 061 rGOSUB Sll8 :RETURN 
1248 I 

1318 'CLOSE PILE 
1311 GOSUB 4871 rGOSUB Siii :RETURN 
1321 ' 
Ult 'DISK I/O JlOUTINES - LOAD JUMP VECTORS 
Ulf RT{6)•LR :RT(8)•DR 'LOAD LRL' DRIVE t 
'821 OOSUB 4518 1GOSUB 4528 iRT(14)•36 :RT(15)•68 :RETURN 'OPEN 
PILE 
Hll RT(6}•INT(RN/256) sRT(8)•RN-RT(6}*256 1 1.0AD RECORD NUMBER 
'841 GOSUB 4518 iRT(14)•66 :RT{l5)•68 :RETURN 'POSITION FILE 
~~c;~s~:c~~· :GOSUB 4541 lRT(l0•54 :RT(l5 ) •68 :RETURN 'READ 

·~l~~=.~511 :GOSUB •so :RT(UJ•S7 :RT(lS)•68 :RETURN 'WRITE 

::~:~SUB •SH •RT(U)•H :RT(l5)•68 :RETDRN ' CLOSE FILE 

'5H 'LOAD DCB ADDR&SS (INTO DE REGISTERS) 
:su RT (11) •PEEi (VARPTR (DC$) +2) :RT( 12) •PEEK (VARPTR(DC$) +l) •RETUR 

(S2e 'LOAD BUFFER ADDR&SS (INTO HL REGIS'l'ERS) 
• S3e RT(3) • Ml •RTUJ •N2 •RETURN 
4541 'LOAD US ER RECORD ADDRESS (HL REGISTERS) 
:~~= ~(3) •PEEi (VARPTR(UR$) +l) : RT(() •PEEk (VARPTR (UR$) +2) rRETURN 

Siii 'CALL DISl ROUTINES 
5111 RT$••• il'OR I•l TO 17 :RT$•RT$+CHR$(RT ( I )) :NEXTI 
St21 Ml •PEEk(VARPTR (RT$) + 2) *2S6+PEEk(VARPTR (R'l'$) +ll 
5838 IF M1>32767 THEN Ml•Ml-6SS36 
SUI DEFUSRl• MI :X• USRl (8) 
SISI RETURN 

Just between you and us ... 
We think we've got 

THE BEST 
TRS-80* MODEL Ill 
Disk System around! 

WHYl Here's three good reasons. 
1. VERSATILITY 

Our own proven, dependable drive controller board will give 
you the hardware to run almost any drive configuration you can 
imagine: 
• 5 y, • and 8 " drives in any combination. 
• Internal/external combinations (up to all 4 drives external). 
• Single- and dual-headed drive combinations. 

2. QUALITY 
• We chose MPI drives- the long-time leaders in the field. 
• We construct our own disk drive installation kits of heavy 

gauge steel- no shielding problems! 
• We designed independently regulated linear power supplies

fast and reliable. 

3. PRICE (including installation & 90-day warranty) 
• Drive controller board and first drive . . .. $&79 
• Second (internal) drive . . . . . . . . . .. . . . $279 
• Third drive (with cable) . . . . . . . . . . . . . . . . . . . . $359 
• Fourth drive. . . . . . . . . . . . . . . . . $329 

If these sound like really good deals but you don' t have the Model Il l 
yet, we've got the answer. 

A TRS-80 Model Ill, 48k, TRSOOS, 2 MPI drives . . . . . $1899 
- Fully tested wi th 90-day warranty -

Dollar-for-dollar, we think this is the BEST TRS-BO system you can buy'! 
We also stock for immediate shipment: 

MODEL Ill, 32k . . . . . . . . . . . . . . . . . . . ... ... . $899 
EPSON Printers, accessories & interfaces at l ow, low Prices 

We Now A ccept Visa & Mastercard 
'TRS-80 is a Trademark of Tandy Corp. 
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32-byte area of memory for the 
Device Control Block (DCB), 
which we must initially load with 
the name of our file. Once we 
open the file, DOS uses the DCB 
area to store information neces
sary to manage the file. 

In addition to the DCB, we 
must also set aside an area of 
memory at least equal in size to 
our logical record (LRL) to per
mit DOS automatically to field 
our record. You can create both 
these buffers by using string 
variables. We will use the vari
able DC$ as our DCB and UR$ as 
our user record buffer. 

Listing 2 works equally well 
under TRSDOS, NEWDOS and 
NEWDOS-80 without any 
change of the DOS addresses. I 
didn't include routines to open a 
new file, since it is more conve
nient to use Disk Basic for this. 

Use the following Basic state
ment: 

OPEN" R" , 1, " Fl LENAME:D":CLOSE 

Line 190 of our program sets 
the logical record length to 50, 

but you can set any value from 
one-256 bytes (0 = 256 bytes). 
The program will request drive 
number and filename. The file 
should already exist on the 
drive number requested. You 
can then read, write or end. You 
can switch between read and 
write by entering 999. 

When you are fini shed be 
sure to End in order to c lose the 
file, and write end of file infor
mation (EOF) to the directory. 
You can examine information 
stored in the DCB buffer DC$ 
(see TRSDOS manual for de
tails) at any point by inserting 
the following subroutine: 

FOR I = 1 TO 32: PRINT l;".";ASC(MIO$ 
(DC$,l,1)); :NEXT I 

We have just highlighted 
some of the things you can do 
by accessing DOS 110 routines 
directly from Bas ic. You can in
sert these Basic subroutines in 
any program and they will pro
vide you with substant ially in
creased power, flexibility and 
speed in all your disk opera
tions.• 

Model 953A EPROM 
PROGRAMMER 

• Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 

• Complete · no personality modules to buy. 

• Intell igent · microprocessor based, programs and veri fies any or all bytes. 

• RS-232 ser ial interface · use w ith computer or terminal. 

• Verify erasure command · ver ifies that EPROM is erased. 

• Extended diagnostics · error output dist inguishes between a bad EPROM 
and one which needs erasing. 

• May be used for ext remely rel iable data or program storage. 

• All power on programming socket u nder processor cont rol. L ED warning 
light indicates when power is applied. 

• Complete w ith Textool zero insertion force socket. 

• High performance/ cost ratio. 

• Standard DB·25 I / 0 connector. 

PRICE $289 

BAY TECHNICAL ASSOCIATES, inc. 

HWY. 603. P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 

(601) 467-8231 

..-See List o f Adver tisers on page 338 
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EXPERIMENTERS 
HOBBIESTS 

* MODELS TRS-80 I or Ill 

''REAL WORLD'' 
1/0 CONTROLLER 

DEALER INQUIRIES WELCOME 

e CONNECTS DIRECTLY TO 1/0 BUS 
e NO EXTERNAL LOGIC REQUIRED 
e 24 TTL PROGRAMMABLE PORT BITS 
e SOFlWARE CONTROLLED 
e 3 MODES OF OPERATION FOR SINGLE OR Bl-DIREC

TIONAL CONTROL 
e HANDSHAKING; INTERRUPTS; FOR ANY INTERFACE 

APPLICATIONS 

SOFTWARE INSTRUCTIONS INCLUDED • 
REQUIRES ONLY 5 VOLT POWER SUPPLY 

CARDS ARE STACKABLE TO PROVIDE HUNDREDS OF IN/ OUT 
AUTOMATION FUNCTIONS. 

AVAILABLE LOADED ONLY WITH CONTROLLER 
AND BUFFERS FOR . .. . .. . .. . . ................... $69.95 

or 
COMPLETE WITH OPTO-ISOLATED INPUTS AND 
HIGH QUALITY DPDT RELAY OUTS FOR .. ..... . ... $199.95 

ADD $3.00 FOR SHIPPING/ HANDLING. 
CALIFORNIA RESIDENTS ADD 6% SALES TAX. 

i wsA j • ORDER FACTORY DIRECT FROM: . . . . 

ADVANCED COMMUNICATIONS SOFlWARE 
3540 BALBOA STREET, #2 

SAN FRANCISCO, CA 94121 
(415) 668-0988 

'TRS-80 Registered trademark o f Ta ndy Co rp . 
..-525 
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HARDWARE 

Install the AXX3027 character generator chip. 

A New Generation of Characters 

Walter C. Park Sr. 
4722 Robinwood Drive 
Chattanooga, TN 37416 

After reading John Burgan's 
"Lowercase Done Right" 

(80 Microcomputlng, September 
1981), I sent off to E.B. Garcia 
and Associates for an AXX3027 
character generator chip. Be-
cause they no longer carried 
this item, I bit the bullet and 
ordered one from Radio Shack. 

Here's the Procedure! 

I received the AXX3027 char-
acter generator chip from the 
local Radio Shack store about a 
week after ordering. When I re
moved the plastic cover from my 
computer I found all 18 legs of 
the Z-29 solidly soldered in place 
on the PC board. Why couldn 't it 
have been plugged in? 

If you do not want to salvage 

the IC leads at the body of Z-29 
as close as possible. 

Use a soldering Iron with a 
small point and needle nose 
pliers to remove each lead. Then 
use a round toothpick to re
establish the lead holes by heat
ing the feed-through points 
where the IC leads were. Push 
the toothpick through and twist 
it until it feels stuck. This lets 
you know the solder has harden· 
ed. You may want to sharpen the 
toothpick for maximum penetra
tion. Use the soldering iron on 
the trace side of the board and 
the toothpick on the component 
sl'de. A bright light under the 
board lets you see what you are 
doing. 

Install the new character gen
erator chip where the old one 
was. Touch up the top side with 
fresh solder where traces meet 
the pins. Check for trace solder 
balls and bridges with the same 

this chip remove it by snipping light behind the board. 

The Key Box 

Basic Level II 
Model I 

If you are not experienced 
with PC board handling and IC 
removal find someone who is. If 
you are going to salvage the old 
chip, use an IC de-soldering 
iron. Solder wicks leave enough 
solder to rip up traces if you are 
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not careful. Support and handle 
the boards with care. If the strap 
connector from the keyboard to 
the main board is pulled loose it 
will be expensive to repair. 

When you are removing the 
IC, too much Iron heat can lift 
the traces. A 115 V wall plug-in 
Iron can blow several ICs on the 
board if you are working on a 
metal desk. Battery irons are my 
first choice on any PC applica
tion for the home computer 
modifier. Work with a towel 
under the unit on a wood work 
table, use a PC board vise if you 
have one and stand on a rubber 
mat. Keep a 100 percent cotton 
rag handy to keep the soldering 
iron tip clean. 

To Switch Or Not To Switch 

John Burgan did not install an 
uppercase/lowercase cont rol 
switch- I wondered why not. 

I installed the Electric Pencil 
modification several years ago 
and had left the switch in lower
case on shut-down the night I 
finished installing the new char
acter generator chip. When I 
powered-up the next day and 
was inputting some basic code I 
noticed I wasn't getting those 

wierd hieroglyphics. Changing 
the switch from lowercase to 
uppercase and back gave no 
resu lts. 

It seems there are two sets of 
characters In this chip. If I call a 
graphic with the U/L switch in 
lowercase, for example PRINT 
CHR$(191) (all pixels on), I get 
the graphics. I get uppercase 
without a driver and upper/low· 
ercase with the driver. 

I was running a basic coded 
program and noticed that it did 
not like lowercase code (the low
ercase driver was active) input 
from the keyboard. My computer 
gives me uppercase characters, 
with the shift key. If the lower
case driver is inactive all is nor
mal. This showed me I did not 
need the external switch with the 
AX3027 character generator IC. 

Now I can edit quicker and 
scanning text Is a pleasure with 
proper characters. Before, typo
graphical and spelling errors 
would slip by because of high 
"a"s and descenders that did 
not descend.• 

Walter Park is a micro sys
tems analyst and programmer 
as well as a technical writer. 
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PROVEN MONEY MAKERS FOR YOUR TRS-80* 
*Tandy Corp. Trademark 

( 
Use alone o r with the ) 

FORM LETTER mail list system below $39.95 
Crf'<ltf' lett f' rs and '1ore o n d isk Just type in your letter con
tinuou sly as you wou ld with a typewri ter and make correctio ns 
with al 1nos t unl imi ted use of the backspace key What you see 
on tht> screen is exac tly what you get in the printout .. Then print 
! hf' l f't tPrs using your mai ling l ist You will be able to select 
continuous prin ting or cut sheet. paging. t abi ng, tes t print ing. 
.H-,rl n0 t inn~I printing on J?nvPIOr>P~ 

MAIL LIST SYSTEM( M~1s~1 !~i'y111 ) $89.95 
Our easy-to-use system w il l accomodatP almos t any "custom" 
requirement of even your most demanding clients. A glance 
below _will show that we are far ahead of any o ther sys tem in 
speed. variety of features. and sheer volume of names 
handled .. . bu t don't let that fool you Th is sys tem can be used 
1ust as easily on one disk for a small Christmas card l ist. 

• M aintain virtually an infinite number of disks all 111 con
tinuous alph. or zip ordcr. .. essential for la rge l ist s. 

• Sort 2260 entries (2 ful l 40 track double densit y disk s) in 
onlv J2K o r an incredihle 4640 entrif's (2 full 80 track 
doublf' density disks) 1n o nly 48K ' M ade possible w ith 
our unrque da te compression techniques on the M ode l I I I. 

• Super fast sort by alph or zip o rder (8 sec. fo r 1000 
entries) .. both orders can exist simultaneously on disk . 

• High speed recovery of entries from disk .. speed o f sort is 
meaningless if ret reiva l from disk is slow ours pu l ls 111 
over 11 per sec' 

• Transfers o ld iiles over to our sys tem -11111(111••1 LOOK! 
• In z ip order al l entr ie< w ith samP z ip code arf' also 

arranged a lphabe t ica l ly. 
• Fo ur digit 7ips have a leading "O" appended on labels. 
• Backup data disks are easily updated as entries are 

created . edited . or sorted. extremely useful" 
• Optional reversa l of name about comma for tha t non

compu ter. persoralized look 
• Permit s telephone ;ind/or account numbers. 
• M aste r printou ts o f your li st in St>veral format s (not 1ust a 

rehash of the labels) Op t ionally con tinuous o r page 
oriented ... Your cus tomers will want thi s' 

• Pnnts labels 1. 2. or 3 across 
• Al l 0 's in address labels are repl aced by easier to read O's 
• Al l labels op tiona lly support a n " Attn :" l ine. 
• Many user de fined iif'lds w ith p lenty of options for 

simultaneo us purging and selec t ing. even al lows for 
inequal i ties .powerful and easy to usell 

• Continuous display of numbers of labels/envelopes printed. 
• Each disk entry au tomat ical ly " remembers" how many 

ma ilings have been made for that particular entry . Can 
be tied in with purge/selec t . 

• Primari ly written in BASIC for easy modification .. 
embedded m ac hine code for those speed sensitive areas 

• Edit ing 1s simple and fa st .. automatic search. 
• Supports the 9 digit zip code. 
• Deleted f'ntries have " holes" on disk f il led automat ica l ly 

.. and alph o rd er is still m aintained' 
• Test label pr in t ing lets you make horizontal and vert ica l 

adjustments with ease. 
• Optional "one time" mailing for some selec ted entries. 
• Extensive use of error traps (both operator and machine 

induced). even recovers from a power failure during a 
printou t ' .. recycl ing on disk errors. 

• Pa t ch program allows you to upgrade the sys tem to 
any DOS 

• Documentation m anual available alone for $4.95. 
• Hardware requ irements: 32K, printer, and 1 o r 2 drives. 

Provide your cus tomers w i th a CALENDAR $9.95 
printf'd ca lendar (along with standard ba nker's holidays) oi any 
month of ,rny year. .. Use fu l in motivating history students Holds 
thf' '<une fascina t ion for students as a game. Tape o nly f or 
Model I or I ll 

Same features as Calenda r SUPER CALENDAR 
Additional ly p rints our large 
" graphics" type w all calendars (lapeonlyJ $19.95 

with memos uder Pach day. Use as a plann ing ca lendar w i th 
npr ion~I disk st(>r~ ge ""lt1 ires l hK and nr;nter 

Football Scouting Report (~~~~) $89.95 
Ch,irgp loca l high schools and co l legtc•s up to $1000 pPr season 
for thf'sf' sophi st icated rf'ports Oocunw ntat.1on manual 
av;iil,1 h lP ;ilnnP inr 'f. l QS 

TRY OUR ONE DAY PC BOARD SERVICE 
Fast service and high quality at a reasonable price. 

Tic-Tac-Toe For the kids (Tape only) $9.95 
Loan amo rt izatio n sc he· 
dules a rt> a must for banks . 
S & l institu t ions. and 
account ing firms. You w ill 

LOAN AMORTIZATION 
$29.95 

be able t o ch,Hge $ 7 p lus per schedule. M ult ip ly that t imes the 
number of al! loans your c l ients make per day .. easiest m oney we 
know ofl ... runs in about 2 m inutes and achieves pi n poin t 
acc urac y with a built in ca lendar ... This sophisticd ted program 
produc-es an except io nally profess ional loo king printout. 

Sign ( fape only) $9.95 
l'roduc (' IMgt> (rNluct>d SO % hC're) attf'ntion gett ing signs w i th 
your prin t•·r. su pporh most k t>yboa rd chardctf'rs .. will p rint 
rnu l t1p lP l ines uw ,1lorw or m tf'rf acr• to your ow n BASIC 
progrcH11 requ ires 1ust over l hK and ;1 prin ter 
sss~.sssss TTTT TTTTT ((((((())) fWff'l'WP LL fnn.anJ oco:roro "' "' SS SS rnnnn 00 00 Pl' pp LL 00 00 00 00 "' " SS 111 00 (I) Pf• Pl' LL (1.1 (I) (I) 00 "'"' sssssssss 111 (I) 00 fff1'PfWf' --------- LL 00 00 00 00 = sssssssss rrr 00 (I) Pffl'ffffl' LL 00 (I) 00 00 """ SS rrr (I) (I) Pl' LL (I) 00 (~ (I) " "' SS SS rrr 00 00 Pl' 
sssssssss rrr oco:roro pp 

lntt>riacf'< to your own 
basic p rogr<1ms .sort w ith 
tbe speed of machirw cOdf' 
but wrth th<' convf'n if'nn• 

LL (I) (I) (I) 00 " LLLLLLLLL oco:roro cro:ro:m " 

FAST SORT 
(handles multiple dim. arrays) 

and 

ALPHABETIZER 
of ba<1c lust USt' your disk (disk only) $29.95 

"' "' 

to mt>rge our short basic program s (w i th embedded machine 
code) w i th your own basic program. Fol low ou r simple 
instruc t ions to poke several values before mak ing the user ca l l 
f rom basic The pokes w il l set up a sort o f string. integer. single. 
or double precisi on arrays (a lso ascend ing or descending order). 
Use one of two program s to sort arrays o f the form All) or 
A(Q(l )) . . The disk includes 8 simple bds ic programs that are 
ready to merge wi th the ma in sort programs. Use them for 
learni ng and evaluat ion .. 1\ lso inc luded is a ready to use basic 
program (already merged w ith the ORD~R program) Use i t to 
obtain a prin to ut of alphabet ized names This p rogram alone is 
worth $19.95 

Sample Sort Times 
8 sec. for 1000 dbl p rec. numbers ... 50 sec. for SOOO integers. 
(Ours is o ne of the on ly a lphabetizers that bo th ignore$_n<.J!2 .. J! 1Qb.. 
characters and treats upper and lower case al ike.) ,; 63 

• • 410 l Roca Visa Prec1s1on Prototypes Refugio, Tx 78377 • Specify Model I or Ill when orde~ing Maslercharge 
rr;12 .. 52b_47,

81 
•Add $2.00 for postage and handling ( o D 

.-See List of Advertiser s on page 338 80 Microcomputing, April 1982 • 221 



GAME 

Test your memory-amaze your friends. 

Computer Repeat 
Randolph A. Fontenot 
734 Choctaw Dr. 
Opelousas, LA 70507 

Your video flashes a contin
uous stream of random 

characters. You anticipate each 
letter and then a new one is 
added. A question mark appears 
and suddenly you are in control. 
You carefully type in a duplicate 
of the stream of letters you have 
just seen. The display clears and 
you discover you've mastered 
another level of ski llfulness. 
You ' re winning Computer
Repeat! 

Those of you familiar with a 
variety of hand-held electronic 
games will recognize the nature 
of this one. Computer-Repeat is 
designed to test your skill and 

memory. The hand-held version 
has been popular with both 
ch ildren and adults for the past 
couple of years. But, why go out 

and pay $20 or more when you 
can simulate this game on your 
TRS-80? 

The program listing is only 
29 lines and merits a little ex
planation. 

Line Description 

Lines 90-180 print the instruc
tions for Computer-Repeat. The 
user is given the choice of see
ing the instructions or starting 
the game. 

Lines 190- 200 get a skill level 
from the user and set the length 
of the winning sequence accord
ingly. 

Line 210 initializes the screen 
for playing the game. 

18 .................................................. . 
28 I** 
30 
40 
50 
60 
70 

COMPUTER- REPEAT FOR LEVEL 2 TRS-80 
BY AANDOLPH FONTENOT JAN 19 81 
73 4 CHOCTAW DRIVE 
OPELOUSnS , LA 70570 

88 I ******************1!*****************'******* *****• 
90 CLEAR150: INPUT" DO YOU WANT INSTRUCTIONS, Y/N"1A$ 
100 IF A$<> " Y" THEN190 
110 CLS: PRINT@l6 , "INSTRUCTIONS FOR COMPUTER- REPEAT ": PRINT 

Line 220 starts the game. 
Line 230 gets a random letter 

and adds it to the computer's se
quence of letters. 

Lines 240-290 print the com
puter's sequence one letter at a 
t ime. You are allowed sufficient 
time to see the letter before the 
next one is shown. 

Lines 300-340 prompt the 
user to repeat the computer's 
sequence. The letters are ac
cepted through an INKEY$ 
routine hiding the letters the 
user is typing. This prevents the 
user from making associat ions 
between the positions of the 
letters. 

Line 350 decides whether to 
continue play or to print a losing 
message. 

Line 360 prints a winning 
message if the game has been 

120 PRINT " COMPUTER-REPEAT IS A GAME OF SKILL AND MEMORY. YOU WILL BE " 
130 PRINT" SHOWN A SEQUENCE OF AANDOM LETTERS AT THE CE NTER OF THE SCREEN." 
140 PRINT "WH EN THE QUESTION HARK APPEARS, CAREFULLY REPEAT THE SEQUENCE" 
15 0 PRINT"OF LETTERS ." 
160 PRINT" IT IS A REAL CHALLENGE TO WIN AT SKILL LEVEL SI GOOD LUCK I ": PRINT 
170 INPUT" ARE YOU READY TO ACCEPT THE CHALLENGE OF COMPUTER-REPEAT, Y/N" 1A$: IF A$• 
188 INPUT • PRESS < ENTER> WHEN READY•:AS 
198 INPUT.ENTER SKILL LEVEL, 1-s• ;SL:MY$z:: •~ 
288 IF SL•l,N•4 ELSEIF SL•2,N•8 ELSEIF SL• 3,N•l6 ELSEIF SL• 4,N•32 ELSEIF SL•S,N=6l 
210 CLS: PRINTCHR$ ( 23 ) : PRINT@l6, "COMPUTER-REPEAT": PRINT@470, "••> < .. • 
220 PORI•lTON 
23 0 L•RND( 25) +65: HY$• HY $+CHR$ (L) 
249 FOR Z•l TO LEN(MY$) 
250 PRINT@478,MID$(MY$,Z,l ) 
260 PORX•l T0500 : NEXTX 
27 0 PRINT@478 , " " 
288 FORX•l TOSO: NEXTX 
290 NEXTZ 
380 PRINT@478, " ? " :YOUR$•"" 
310 FORX•lTO LEN(MYS; 
328 Y$•INKEY$: IFYS•""THEN320 
330 YOUR$• YOUR$+Y $ 
340 NEXTX 
35 0 IF MY $•YOUR$ THEN NEXTI ELS<: CLS:PRINTCHR$(23) :PRINT'448, " YOU LOSE l\T SKILL Lf 
360 CLS1PRINTCHR$(23) :PRINT@448, "YOU WIN AT SKILL LEVEL "1SL: PRINT" CONGRATULATlO!if 
37 0 INPUT" PLAY AGAIN, Y/N" 1A$:IF A$="Y" THENGOT0190ELSE CLS : END 

Program Listing 
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successfully completed. 
Line 370 asks the user 

whether to start a new game or 
quit. 

User Modifications 

A few changes may add to 
your enjoyment of this game. 

You can speed up the com
puter's speed sequence by 
changing line 260. Change the 
number 500 to any more suitable 
value. Increasing the value will 
increase the time between the 
appearance of the letters in the 
sequence. 

Or, for a more interesting ef
fect , change line 260 to 

260 FOR X = 1 to 1000 STEP LEN(MY$): 
NEXTX 

This will begin printing the first 
few characters slowly, but will 
increase the speed greatly as 
the length of the computer's se
quence grows. 

To print both upper- and 

L 
N 
SL 
x 
A$ 

MY$ 
Y$ 
YOUR$ 

Counter 
ASCII code of random letter 
Length of winning sequence 
User's skill level 
Counter 
Multl·purpose string variable 
Computer's sequence of letters 
Used to build usefs sequence 
User's sequence of letters 

Computer-Repeat Variable List 

The Key Box 

Basic Level II 
Model I 



For TRS-80 Models I and m 
Introducing the Lowest Cost 

Hard Disk System Ever . • 
Laredo's LS525. 

5 million low 
of on-line storage. 

At $1995.00 affordable hard disk 
storage is now within your reach. 

The LS525 hard disk system is 
easier to use than your printer . . . 
just plug it in switch it on and 
your disk storage problems are over 
forever . 

The LS525 gives you unheard-of 
speed and reliabili ty. For starters 
we built a "mainframe like" control
ler that can detect disk surface de· 
fects and relocate the data to al· 
te rnate tracks. Talking about speed 
the LS525 can access files 10 times 
faster than your floppy. 

This coupled with proven "winchester" 
technology is what we mean by relia
bility and speed. 

We also provide a user-friendly 
TRSDOS compatable opera ting system 
in which all of your existing soft-

Call toll free and order yours now. 

(800) 538-5137 
Inside California call (408) 980-1888. 

s1995~ 

ware can run o n. It provides features 
that can make the LS525 look like 
one big SM byte drive or four small 
l.25M drives or whatever you like. 

The LS525 is a compact (less than 
one half cubic foot) "color-keyed" 
package that will fit perfectly next 
to your TRS-80. So if your tired of 
seeing "Disk Space Full" .. ... 

_ .. there's no excuse. 

• Model l or Ill host adapter $250 & LOOS $160 extra, specify when ordering. 

laraclo )\])tam) inc . 
. mass storage for person a l com p u ter s . 

Laredo Systems Inc. 2264 Calle De Luna, Santa Clara, California 95050 
.-5J TRS-80 and TRSDOS are trademarks of Radio Shack a Tandy Co . 
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Comput•r• 
"Gamblln1 

Products 
Ma1Gzln• 

SEND FOR FREE CATALOG 

But Roulette with a Pock•! Computer! 
This booklet by Dr. Edward 0. Thorp describes his little known work on Physical Pred1ct1on ol Roulette. 
The man who made Las Vegas change the rules on BlackJack e<poses Roulette's succeptib1hty to 
computers S 9.95 

•."<f!t,Jtt.. Horse Rece Handicapping! Our biggest seller - Probab1hty Hand1capp1ng Device· t ;tr ~ This is a comprenensive horse racing system tor spott ing overlays in thoroughbred 
. j sprint races. Easy entry ol data lrom the racing lorm. A complete users manual takes 

·~·-· you step by step through a sample race and e<plains overlay bell ing and money 
• "' management The user's manual contains a detailed tab run ol a too consecutive race 

system workout showing an amazing St.50 returned tor each $1 00 wagered. (Note· this is not the 
same program as " Winning at the Races" ) You may purchase the manual seperately tor $7 95 and 
credit. PHD·1 is now av1il1bl1 lor CPI M (Bulc-80, M-Buic). PHD·1 Ustr's M1nu1I and cusette lor: 
16K Applt II Appltsott. BK Ohio Scientific (specify lP or 4P), 16K TRS·80 Modtl I or Ill . $29.95 
Applt or TRS-80 Disk $34.95 
CPI M 8" Single Density Data Disk $39.95 

DR. OUIRIN'S FAMOUS DISCOVERIES! 
Win at the Races. This is the program using the algorithms trorn Or. Ouirin's book Highly praised and 
endorsed by OR. QUIRIN, this program is the best available today. Screen edit data entry makes ente<· 
ing data a breeze. Or Ou1r1n 's par ume ad1us1men1 routines are included. We warned you that the price 
woold go up and 11 did. Order now because this price will go up again. 
Winning at the Races Cassette (32K TRS·80 or Apple) S49.95 

Di1k $49.95 

Winning at the Racts - the book by Wilham Quirin Ph O This 1s the lleSI computerized study ol 
thoroughbred racing ever published This 300 page hardbound book shows detailed studies ol high 1m· 
pact value !actors and includes Or. Ou1r1n s tamous Par Times 
A Tom Alnsle Winne" Circle Book $21 .95 

Buling the Racts wtth a Computer by Steve Brecher A gOOd " How To" book on multiple regression 
techniques applied to Pari·Mutual handicapping Some heavy math . . $14.95 

• M11!.1 c:nec:11 s P•Y•bl• 10 JOE COMPU TER - Pr.one 01oe1s aiid 1n1orm11ton 12 13) 992·0S1• CIC 
S.no 10 JOE CO MPUTER. 22713 Venl 1,111 8 h•O . Su11e F . WOO<llin<l H 1llS. CA 91~ 

Calit o1n11 ttS1denlf 100 e•1t Ulet ti• 
. ('I"' ,, f ,., ,,. ...... . o • Ooq11tl ~-··"" I TRS llO •• • ,._..,.,.. OI , ~...,., Co<o ,,., 256 

lowercase letters, change line 
230 to 

230 RANDOM:L1 = RN0(2):L = RND(26) 
:IF L 1 = 1 THEN L = L + 64 ELSE L = 
L + 96:MY$ = MY$ + CHR$(L) 

To expand playing beyond the 
64 letters of skill level five re
quires one of two possible 
changes. Either change the 
values assigned to the variable 
N In line 200 or add new skill 
levels to that line. 

To add a new skill level make 
the following changes: 
• Change Line 200 to: 

200 IF SL= 1,N = 4 ELSE IF ELSE IF 
SL=2,N =8 ELSE IF SL=3, N = 16 
SL=4, N = 32 ELSE IF SL= 5,N = 64 
ELSE IF SL= 6,N = 28 ELSE GOTO 100 

Remember to end this line with 
ELSE GOTO 190. It is an error 
handling feature. 
• Change the value of the bytes 
to be cleared in line 90. That 
value should be set slightly 
higher than twice the largest 
number set equal to N in line 
200. Thus, using the above ex· 

ample, you should clear about 
275 bytes. 
• Change line 190 to show the 
user the new range of skill 
levels: 

190 INPUT" ENTER SKILL LEVEL, 
1-6";SL:MY$ = "" 

Follow this same procedure to 
add additional skill levels. 

My program does not require 
the user to retype the computer's 
sequence of letters within a cer
tain time period. That is because 
the program uses the very effi
cient INKEY$ function to get the 
sequence from the user. It Is pos
sible to add a timer within the 
keyboard scan loop, but I don't 
recommend It because the extra 
statements within the loop will 
cut down its efficiency. I will 
leave it up to you to find an effi
cient timer routine for lines 
310-340. 

Though this is a game, its un· 
derlying purpose is important. It 
will improve your memory skills 
and make you more familiar with 
your keyboard. So enjoy Com
puter-Repeat and have fun. • 

Z8BASIC 
COMPUTER/CONTROLLER 

SWEET-TALKER. 
IT GIVES YOUR COMPUTER 

AN UNLIMITED VOCABULARY. 

DISK-80 
EXPANSION INTERFACE 

FOR THE 
TRS-80 MODEL I 

As featured in 
Byte Magazine, July and August 1981 

• On board tiny BASIC Interpreter. 
• 2 on board parallel port s. 
• Serial 1/0 port 
• 6 interrupts. 
•Just attach a CRT terminal and 
immediately write control programs 
in BASIC. 

•BAUD RATES 110-9600 BPS. 
• Data and address buses avai lable for 

124K memory and 1/0 expansion. 
• 4K RAM . 2716 or 2732 EPROM 
operat ion. 

• Consumes only 11/2 WATTS 
ZS Basic Microcomputer/Controller 
Assembled & Tested ........ $195.00 
Complete Kit .. . ......... . . $165.00 
Universal Power Supply 
( + 5, + 12, & ·12v) ..... .. .. . $ 35.00 

ZB 1s a trademark ot Z.tog Inc 

As Featured In 
Byte Magazine, September 1981 

•Utilizes VOTRAX SC-01A speech 
synthesizer chip. 

•Unlimited vocabulary. 
•Contains 64 different phonemes 
which are accessed by an B·bit code. 

•Text is automatical ly tran slated into 
elec trically synthesized speech. 

•Paral lel port driven or 
Plug-in compat ible wi th APPLE II. 

•On board audio amplif ier. 
• Sample Program for APPLE II on 
cassette 

SWEET· TALKER 
Assembled and Tested 
Parallel Port Circuit Card .. . . ... $139 
APPLE II Plug-in Card ...... ... $149 

VOTRAX is a trademark of Federal Screw Works 

To Order: Call Toll Free· 1·800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 

MICROMINT INC. 
917 Midway 
Woodmere, N.Y. 11598 For Information Call: 1·516-374-6793 
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As Featured In 
Byte Magazine, March 1981 

•Disk cont.ro ller (4 drives) 
•Hardware data separator 
•Buffered TRS·bu s connector 
•Real- time clock 
•Pri nter port (optional) 

DISK BO-ASSEMBLED & TESTED 
with 32K RAM ............ . $329.95 
Centronics Printer 
Port add . . . ............... $ 50.00 

DISK-80 pc board ..... . ..... $ 48.00 
Printer/Power Supply 
pc board . . ....... ... .. .... $ 16.00 

Complete Kit with 32K 
RAM and Printer Port ... . ... $275.00 

TRS-60 i s trademark ol Tandy Corp. 

,,-117 



PROFESSIONAL 

INCOME TAX SYSTEM 
FOR TRS-80* MODEL I, II or Ill 

For four successive years! 

Our system, running on the magnificent line of TRS-80 computers, has 
prepared thousands of lightning-fast, error-free tax returns a day in 
accounting offices nationwide. 

Now we introduce! 

SYSTEM THREE! 
SYSTEM THREE is an improved, still more Interactive version - Totals W·2's and 
computes FICA overpayment - Includes "QWIKTAX," a fast tax calculator for tax 
planning - Has automated Client Billing - More! 

And, as always-

1. Full interactive user control, in tax-form language only, line-by-line. 

2. Screen display of full 1040 and all schedules, prior to printout. 

3. All formats IRS and State approved. 

4. Schedule amounts automatically entered on Form 1040. 

5. Your Preparer's Information automatically printed at bottom of Page 2, Form 1040. 

6. Built-in Validation Check tests entire system, hardware and software. 

7. Special printer adjustment routines: Margin Offset , Text Position, etc. 

8. Fills in pre-printed forms (we supply) or use overlays. Your choice. 

9. AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Maximum/Minimum Tax - Least Tax 
Method - All Percentage of Income Limitations - All Fixed Limitations. 

DOES INCOME AVERAGING IN EIGHT SECONDS! 

10. Full support through the tax season, no charge. 

11. Inexpensive yearly updates in accordance with tax-law changes. 

SYSTEM THREE comes in four modules. You select the ones you need. There is no 
system like it, for any computer, and the cost is literally nothing. In one season, our users 
have paid, out of savings, for the software and the computer. 

35-page Descriptive Manual · $7 .50 
(Refundable on order) 

MINIMUM SYSTEM REQUIRED: Model I, 48K, 1 Disk Drive 

CONTRACT SERVICES ASSOCIATES ~68 
706 SOUTH EUCLID • ANAHEIM, CA 92802 • TELEPHONE: (714) 635·4055 

' TRS-80 is a trademark o f Tandy Corp. 

.-See List of Advertisers on page 338 80 Microcomputlng, April 1982 • 225 



UTILITY The Key Box 

Basic Level II 
Model I 
16K RAM 

Store machine-language routines as string variables in Basic programs. 

Memory Size? 
Hugo T. Jackson 
3446 Nairn Avenue 
Vancouver, British Columbia 
Canada V5S 485 

If I discover once more that 
after having loaded a five

minute tape that I must reload it 
because I neglected to set the 
correct memory size, I might 
easily throw my keyboard at the 
wall. Deciding that there must 
be a better way, I discovered 
how to utilize machirie language 
programs in Basic programs 
without using two tapes or even 
worrying about setting memory 
size. 

Storing Machine 
Language Programs 

The secret to this pocket 
miracle is to store the machine 
language routine as a string ar
ray and then jump to the actual 
location of the address in the ar
ray to execute the program. 
Thankfully there are only a few 
points you have to watch in 
order to avoid all your variables 
falling over each other. 

First, let me explain how to 
store machine language pro
grams as string arrays. For an 
example, let's use one of the 
sound modules (Program List-
ing 1) that Dennis Kitsz provided 
in his Babybeep article (April 
1980, 80 Microcomputing). Fig. 1 
is the hexadecimal values con
verted to decimal; this conver-
sion is essential because Level 
II Basic can utilize decimal num-

byte of data with the CHR$0 
function. 

Initially, you may feel that in 
order to define this string you 
are committed to a rather 
substantial memory allotment; 
remember that Basic stores all 
its resident commands as a 
single byte. So although 
"CHR$0" uses five screen loca
tions, it is only occupying one 
byte in memory. Even though an 
additional two bytes of memory 
is still required for each ma
chine command (one for the 
closing parenthesis and one for 
the plus sign) it is a small price 
to pay for the convenience. 

As the input buffer in the com
puter's memory can only accom
modate 255 characters, in this 
example it was necessary to use 
two program lines to fully con
struct the array. (You can use as 
many lines as you need as long 
as you don't exceed the max
imum string length, but we will 
cover that later.) We must add 
together the string of data we 
already have formed in line 110 
with the remaining data in line 
120 by stipulating that A$ is 
equal to what A$ is already, as 
well as the additional data that 
f o llows. You are probably 

HE>< • • .1HL UE.: ~~E 08 ~16 

(1EC!HAL ~JALUE' 14 08 €1t. 

C6 tz12 (•3 
i':\18 02 ::1 1 

10 FE c 1 
16 2 ::.4 i ·;;i3 

20 EF1 C':O 
·~·..::. 2 34 21211 

familiar with how this works 
from alphabetic string use; if the 
first line of a program says 
A$= Fish and the next line says 
A$=A$+ And Chips then A$ 
will now equal Fish And Chips. 

Ignorance Is Bliss 

Try typing in the two lines in 
Program Listing 2, run it and 
then type PRINT A$. Even 
though the traditional use for 
strings is the storage of alpha
numeric data, the computer can
not tell what is and what isn't. 
What you see on the screen is 
the TRS-BO's rather futile at
tempt to display a machine 
language program. 

We use the machine lan
guage program via the VARPTR 
function, which identifies the 
actual meniory location of any 
variable in a Basic program. Pro
gram Listing 3 shows exactly 
how we extract the required ad
dress location information and 
pass this to the USR fu nction of 
Level II Basic, which requires 
that the least and most signifi
cant bytes of the routine's loca
tion be POKEd into locations 
16526 and 16527 respectively. 

After that's done it is a simple 
matter of calling the USR sub-

::.o 3t="t 3D 4 (1 E6 FC• 
1')2 5 3 6 1 6 4 2 30 ~53 

FF (,6 02 [ >3 FF C5 
255 2 14 02 2 11 2 55 197 

10 F2 0D 7·~ F6 00 
1t. 242 13 121 _::4 .; 00 

bers only. Program Listing 2 il
lustrates how the data is formed Fig. 1. Hexadecimal to Decimal 

into a string by defining each 
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routine. The program t hen deter
mines the current location of A$ 
(wh ich now holds our complete 
machine language program) 
and then it jumps to that loca
tion (Program Listing 4). Note 
that you have to use the Clear 
functi on to reserve enough 
room in memory for your string 
requirements. Load and run it. 
To hear the program load you 
must plug the microphone jack 
from the computer into an ex
ternal amplifier or put your tape 
recorder in t he record mode and 
plug an earphone or speaker 
into the earphone plug . 

Now that you understand t he 
procedure, I want to underline 
some important points: Al
though you needn't dimension 
the array at the very beginning 
o f your program, you must 
dimension it before you execute 
the subroutine it carries. 

When transferring the ad
dress of the array to the USR 
function (as in Program Listing 
3), you must not dimension any 
new arrays unti l after you have 
returned from execution of the 
machine language subroutine. 
That goes for redefinition of ex
isting arrays as well. The reason 
for this is that the Basic inter
preter constantly shifts the loca
tion of variables around in 
memory. Redefining an existing 
array may well resu lt in t he 
machine language subrout ine 
being relocated in memory. If 
that happens after you have 
identified the location of t he 
program and transferred this ad
dress to the USR function, in
voking the USR call could well 
put you into a no-man's land of 
program bugs and crashes. So if 
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Get your TRS-son.1 up and running 
with special system and disk drive values like these ... 

Complete TRS-80 Model Ill 
microcomputer system 

with disk drives 
A M. Electronics Model Il l with 48K RAM. 
two Tandon 40-track double-density disk 
drives, AM. Electronics controller board, 
DOS & manuals, complete and ready 
to run!.... . ...... $1,895.00 

Price includes shipping anywhere in Continental U.S. 

A.M. Electronics "Multiplier" 
Tired of unreliable double density opera
tion? With Multiplier you can upgrade from 
single-density without doubling you r 
problems . . . . . . . . . . . . . . . . .. $99.95 

Memory Chips 
16K 200 nanosecond RAM chips $2.00 each 

New! Teac double-head 
40-track disk drive 

Complete with power supply, 
case and extender cab les . . $340 

Teac or Tandon disk drives, 
complete with power supply, 

case & extender cables 
40-track single side disk drive ...... $250 
80-track single side d isk drive . ... . . $340 

TRS-80 Model Ill Commented 
The definitive guide book to Mode l Il l 
ROM. ... ..... . ..... ..... . . $15.00 

Coming Soon: 8-user work station versatil
ity and hard disk drive for TRS-80 Model II. 

Tnepowt<o•n~:'J .. 11 
'"'""'·~ ... IJ 

A. M . Electronics 
business so~ware systems 

put your TRS-80 to work for you 
Manufacturing Inventory Control . Six-pro
grams-in-one, for complete control of raw 
materials from ordering to after-production 
disbursement . . . . . . . . $299.95 
Dealer /Service Center Record Package. ln
c ludes flexible, mod ular units for auto 
dealers, mechanics. TV repair centers, elec
tronic technicans & appliance repair 
centers . . . . . . . . . . . $199.95 
AM. Host. Allows your TRS-80 Model Ill to 
be run remotely via telephone . . ... $29.95 
Inventory Control System. For complete 
control over a virtually unlimited amount 
of inventoried items. Completely menu-
driven . . . . . . . .. . . .. . . . $199.95 

All software compallble wi th Model I or Model Ill 
Each package includes comprehensive. easy-to
follow documentallon and support maleria ls 

A.M. ELECTRONICS, INC. 

• 
New Ann Arbor Address : 3446 Washtenaw Ave. 48104. (313) 973-2312. Open M-F 10-6, Sat. 10-5 

Fowlerville *: 111 North Grand , Box 1071. 48836. (517) 223-7281. 
Attention Dealers, OEM's & Distributors: Call us for details on our attractive pricing . 

•Authorized Radio Shack Dealer. ' " TRS-80 lrademark Tandy Corp. Prices subject to change without notice. v' 38 
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Model II & Model 16 users: 
ANNOUNCING 

You 've been ignored long enough ! The t ime 
has come for a magazine tai lored to your 
spec ial needs as a Model II user. Advent of the 
Model 16 wi ll increase demand fo r cove rage of 
matters specific to ou r very versat ile m icros. 
two/sixteen wil l d iscuss topics of interest to al l 
II/16 owners, f rom the casual to the advanced 
user. Artic les w ill be slanted toward the 
bus iness, pro fess ional , and sc ient ific com
munity (but we' ll lapse into games and other 
qiversions from time to t ime). You will see 
featu res about networking, CP/M vs. TRSDOS, 
deciding on hard disk, patching an Epson's 
power into WordStar, mult i-user processing on 
the 16, and adding the Model 16 enhancement 
to your Model IL As a no n-deale r subscriber, 
you can place low-cost c lassifi ed ads. 
two/sixteen is not af filiated wit h Tandy Cor
porat ion. 

Charter subscriptions are now avai lable starting with 
the May-June, 1982 issue. $30 annually in the U.S. 
Fo reign subscribers inquire for rates . Phone orders 
accepted at (717) 393-1917 (VISA and MasterCard). 
Send mail orders to two/sixteen magazine, 216 1/2 
West James St. , Lancaster, PA 17603. 

..-522 

ACTION GAMES 
The fastest growing producer of computer games for 

your 6809 has the products you have waited forll 

~€.'f+J'. ARCADE GAMES FDR 
THE COLOR COMPUTER 

c~~~ Col.Oft 

ull"f t.ti. a e: Fis£"" 
t\ Fast paced action • Super Hi-Res Graphics 

Dynamite sound elfe~s • Runs in 16K of memory 

These games will astonish you with their Detail and Quality. 
They set a standard for others to follow: 

- ADVENTURES -

Calixto Island• Uiqe fa lack ~anctum 
Highly acclaimed by reviewers • Challenging situations 

Fast, efficient machine language • Runs in 16K of memory 
Save game In progress 

Adven1ures on 5 ' , TSC FLEX d isc (soec1ly 6800 or 6809) 
Both adv&ntures on single disc . . . . . . . . . . . . . . .... . 
Adventures for color computer . 
Color Berserk lor color compu ter 
Cave Hunter for color computer. 

Sru;iped pi'ePoi14 ,,. cO<'lt·~n·at u S Ca •o•.,·a res~nts oleas.e aoo 15'• ·a~ 

VISA' - MORE COMING SOON -
..-241 

ea S24 95 
. ... 539 95 

•• 519 95 
ea $24 95 
ea $24 95 

• 
MARK DATA PRODUCTS 

23802 Barqullla, Mission Viejo, CA 92691 • (714) 768-1551 

TRS 80 IS A TRADEMARK OF TANDY CORP 
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FI F:ST E;;t:CUTHBLE BYTE 

HEX VALUE: 2 1 34 2= FA CE 02 3H 3E 28 O~ FE 
SVTE NO. 0 1 2 3 4 5 -;- a ;i H:1 

Fig. 2. Transfer of Program Execution 

LOCAT IUI~ UF Cr1LL LUMMAN(.1 

LS6 ,);: LIES r 1 t-tAT I :)N F-SIVRES::; lJIJNrt\' 
tl.58 ~Ji=' (>EET :t~T I Cit~ AL>C•RESS ADORES; 

JvMP TO 1-EFE 

HE:..: VNLLJE : .SE CV 00 ·00, F;;'. .-.n 8 4 • • . 42 ,,3 21 12 
BVTE NO. B 1 2 ::. 4 5 t:. • • • 5.S 57' ~~: ~'!I 

Fig. 3. Non-relative Jumps 

Or1~1r1c.! Cod~: 

HE;( L'tiLUE : 3A 4 C :::z 4B ~~ 3E <16 4;, RE 
B\'TE ·:o . ,, 1 2 25\ :!~; 253 ~4 .:~5 ::56 

-----·-----

'.3.C-P~r"'ilt..ir:? :::o..Je: 

HE~< VAi.. Ut::: : :;A 4 C 32 48 ... .... (.."5 (11~ ca 
BVTE t~U : 0 l 2 25 1 ;;:>:,:: 25::; .;:~4 :.:·:.-~ 

;.Jd ..,,r,c.·.:.rtd1 t..l on ii 1 
"l'.lrltP corrn1ar1d 

HEX VALUE : :.e: % 4'1 RE 
BYTE t~O : \) l 2 ,, r.ew b-=-Le s.e-q•.Jer.c,:;. 

~·D•D•D•D•Dt NW80 D•D•D•D•D•~ 

~ COMPUTERS ~ 
D• D• D• D• D• D• D• D• D• D• D• D• D• D• D• D• D• D 
• • 
D D 

• • 
D 

• 
D 

,,...,,. ... ,. .... 
... _ ·,/,/',/,..",. ,• J" - ... • 

D 

• • 
D• D• D• D• D• D• D• D• D• D• D• D• D• D• D• D• D• D 
• IN STOCK NOW!! CALL FOR SPECIAL. 
o PRJCES oN LNW80s , NEC PRf NTE RS , o 
• RGH COLOR MON ITORS, AND ANDON • 
D DISK SYSTEMS , D 
• • 
D ***** NEW LNW SOFTWA RE! ***** D 
• • 
D EX CELLONIX D 
• • 
D D 
• Ll80 WOODROW W I L~8N ~R • 
D OS AN GELES, CA 06 D 
• • 
D (213) 650-5754 - (714) 973-1939 D 



at all possible, and there will be 
except ions, keep the address 
transfer and the USA call as 
close together as possible. 

Going Further 

As mentioned previously, the 

Basic interpreter takes care of 
ensuring enough space for our 
machine language program 
through its regular housekeeping 
chores. It does this by moving 
our array around in memory to 
accommodate the changes in 

storage of data, i.e., its length 
will not change. 

;._1010(1 ; . .-.+;:+,:+<.t."+':+:"" ..... I< '' 'ti • , ...... ~ ., • .tl ~ ... : .. ~::t:.1<'•' "'" '1'"' '''*'"'***"+<·•· f. t .;; .,:.+: 

the length of other arrays and 
variables in other parts of our 
Basic program. However, this can 
be the source of many problems 
if we aren't careful about the type 
of commands we use in our ma
chine language subrout ines. The 
above met hod for storing ma
chi ne programs as strings works 
only if the proposed machine 
language subroutine you want to 
use meets all of t he fol lowing 
requirements: 

There are ways, however, of 
getting around all of the above 
restrictions, so let's tear down 
the walls one by one. Things may 
get a little confusing for those of 
you without Assemb ly or 
machine language programming 
experience. If you are unfamil iar 
with machine code it would be 
wise to stick with programs that 
meet the above criteria. 

001 l(1 

~)l.J1 20 r:-1;;-~~· :-:cc:_iLE: ?.!Sit1Ci GL ! SSRN00 
631 :;-,~,;:: t=R~Jt.i "Drl8·/8EEF' " 
00 .1.40 B'I l-Ern·· .1'.S ~,1 r:=:z 
0(11~3•j 

~::.3ih0 ; 
ei-:H,~0 ; 

FRCWI 80 l'i l(.;;~c .. :.oMPUTI!IG l · IAGfiZ l r~C:: 

HF·R I 1.... 1 98(1 
r:i~1 .::0 ; 
l10 l :t0 ; .;;.+,·;;:+.+ '"**·""' •''o''+'--t< ''"** *-t::+::+<:.t: +.:t<"+:·+:*:+::t: :+: :-t-: :+. -+'-t'=t=•+:+::+.:.-:f'..i<·+: 

•The f irst executable in· 
struction is the first character of 
the array. 

First Things First 0000 0(120li (IF:G (1;.)(:u.~H 

0 (100 0£08 0021 fJ L[I f. , 0 8H 
0002 06C0 00220 LD 8, (1COH 
0004 3fi3040 0023121 LD H, ( 4121~(.>H ) 
0007 E6FD 0024i:'.1 Ftt·m QFC)H 
0009 C602 00250 FIC:.D A·02H 
0008 D3FF 06260 OUT ~ 0FFH >, A 
0000 0602 0027 0 S.IJ8 02H 
000F C>3FF 00280 OUT <0FFH;. R 
'3011 CS 002'30 PUSH BC 
0012 10FE 00300 OJNZ $-00H 
0014 Cl ~93t0 PDP BC 
0015 l 0F2 0(13:.20 DJNZ .J.:-()CH 
0017 0D 003.3"1 f'E.C. C 
0018 7 9 0034~ LO A, C 
001 9 F 600 00.350 O~ Ot::i!-i 
0018 20EA 00360 JR t~ Z. $-14H 
001D C9 00370 RET 
0000 00380 EMD 
00000 TOTAL ERRORS 

; ( (.[JE 'tS RELOC.FiTRBLE 
.> ~"'1Ut-\E:ER OF Z ! F'S 
; S~'F:E(> Hi4D FREG.!UEr·k V 
; GET ;:n:::SETTE STATUS 8 \'TE 
; SRIJE M1)TQi:;:· STATUS 
;AD() T.)NE 1.JALIJE 
; OUTPUT TO CASSETTE PORT 
; ADJUST TOME t,.JA'......l_IE 
; OUTPUT TO C:Fts:=-.c I TE POPT 
; .5A:JE RE::GISTER PR!j;: 
; COUN"T ,:;Fi:· FREOUENC'/ 
;REST( 1F<t.::: kEGISTER PAIR 
;~£P£ff,· IF NUT ZERO 
; DECREr1EtH ZIP C:OUt-ff 
; T£ST i="OF; :'IP COUtH 
; IF IT I S NOT ZERO 
JTHEH REPEAT SEQUENCE 
;RETURN TO BASIC 

•It uses only relative jumps. 
•It uses no subroutines. 
•It is less than 255 bytes 

long. 
•It has no requi rements for 

100 CLEAR 80 

If for some reason execution 
of your machine program cannot 
start with the first byte, you mere
ly have to calculate the offset 
and add this to t he address you 
will be t ransferring to t he USA 

110 A$=CHR$(14)+CHR$(8)+CHR$( 6) +CHR$( 192)+CHR$(58)+CHR$(6l) + 
CHR$ ( 6 4) +CHR$ ( 230) +CHR$ ( 253) +CHR$ ( 198) +CHR$ ( 2) + 
CHR$ ( 211) +CHR$ ( 255) +CHR$ (21 4) +CHR$ ( 2) +CHR$ ( 211) + 
CHR$(255)+CHR$(197)+CHR$ (16)MKS $CHR$(25 4) 

120 A$=A$+CHR$( 193)+CHR$ (16)+CHR$ ( 242 )+CHR$(13)+CHR$(121) + 
CHR$ ( 246) +CHR$ ( 0) +CHR$ ( 3 2) +CHR$ ( 234) +CHR$ ( 201) 

Program Listing 1. Babybeep Sound Module Program Listing 2. Data Strings 

Model II 
26-4002 

$3288°0 

8 Megabyte 

Hard Disk 
(Primary) 
26-4150. 

$3994°0 

..- See List of Advertisers on page 338 

DISCOUNT TRS-80® Computers 
We have the Largest Inventory in the Central 
United States. Discount prices on all 
software and accessories for your TRS-80 
computer needs. 

BUY 
DIRECT 

Toll Free Order: 
1-800-835-9056 
Kansas Residents: 

1-800-362-9091 

Jimscot, Inc. ..-254 

P.O. Box 607 - 1023 N. Kansas 

Liberal, Ks. 67901 

* No out of state Taxes 
* Immediate Shipment 
* Several Payment Methods 
* Direct Buying 

WRITE TODAY FOR YOUR 
FREE CATALOG! 

• TRS-80 i s a Registe red Trademark of Tandy Corporati on 
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C{)rnSClfrt 
MEANS 

BUSINESS 

0 BM 5 
A Da1a Base For All Seasons 

The file Clerk 
lor the 

TRS·BO' MoOels & 11: 

VERSION 5.5 
SPECIFICATIONS : 

• A mulH·ieature hie manager 
• Ptus a simple oa ta b.ise 1mu1t1·hle data sets) 
• Uo 10 20 user dellrieo fields · 
• File handling capacity for ap 10 t 2000 records 
• Files extend across mult iple disket tes 
• Au10ma11c DISK MOUNT reques1s 
• Assemb y anguage sorts on single and com-

01ned oa1a f1e1os 
• Mul11ple searchlcna1neo parame1e1s 
• Fast (KSAMl record re1 ~1e~'a1 on soned ~eys 
• Fle,,ble REPORT GE~ERAlOR 
• User mies and pagmat10n 
• Compuled F1elos 
• 140-page MANUAL 
OMB5 prov1oes inree aa1a rr,anagement iea1ures 
A) A comprehensive hie manager for dehmng 

your records data ent·y or eou and general 
recoro · e1r1e·~a1 

B) A 11e .. 1bie reoort generator tor mformat1on 
re1r1eva1 

C) A s1mo1e oara base is orov+ded tor more ad
vanced apphca11ons. where data sets mvolv · 
1ng Ille pairs can be delme<l 

PRICES 
S991 MODIJ 
S99 (MOD Ill\ 

AMS1 .0 
Apartment Management 

System 
E1hc1en1 Prooerty Management 
General Ledger Compa11b1hty 

PRODUCT BRIEF 

Written by a CAP tor his own property manage
ment company. this menu driven syslem pro
vides a practical. proven melhod tor efficiently 
managmg rental properly . 
REPORTS 

1 LAT[ RENTS l sis tenants apt " amount 
ot reni due date rent was due number of 
days 1a1e oaymen1s on account 
VAC•\\T APAR"MUHS \ ISi apls descro 
pllori o' umr date vacaied numoer ot aays 
vacant 
SCHEDULE Of RENTS L1s1s 1enan1s 
names tuo to 4 oer ,ml ) r~pe at ulll! 
arrount o! rent and other charges and the 
ast <ilor.m rent was pa1d 

SE CUR Ty DEPOSITS lleld oy aoanmeni 
LEASE EX PIRA I IO~S 01 al un11s 1n oraer ol 
e)(p1ra11on 
RENT !~CREASES l•SIS da1e ot tasl increase 
otus current rnlorma11on 
ALPHABE 1 ICAI hs11ng ol al Tcnan1s 1n 
bu1la1ng 
MAILING LABEL S lor all tenan1s 

l ll+s apartment management system is a com· 
plete paci<.age des1gneo to oromo1e ease 01 
managemen1 ·he reoorts 11s1ed can tie run at 
any tune so !here is no oelay on checkang 
tenants or obta1n+ng any oiher 1ntonna11on 
aes1reo 

Requires Moael Id ano 13? column or1n1er 
Maintains up to 300 UNI TS oer d1skeae 

•AMS-111 
Manual On1y 

PRICES 

VIEW $29.00 
A SCREEN FORM ATER FOR DBM5 

• fu ll CURSOR conuo 
• Pro1ec1ea 11etds 
• User torm DESIG\ 
• File oata entry inquiry & ed11 
• Elegant & oroless1ona 1001< 
•Flashing messages 

S395 
s 30 

• Creates larmal ana ·anoom dala Jiles for DBMS 
•Includes DBM5 1as1(KSAM ) master •ey 
•View is a como1 led basic program 
•Basic source code is 1ncluoed 

TRS·80 tS a Tm o• Rac10 Shack Tanay Cor;:> 
NEWDOS80 s a Tm ol Apoaral Inc 
TRS232 is a rm ot Small Sysiern So'1ware Co 

203 Arden Street 
Glendale. Calitorn13 9T 203 

(213) 649-0369 ..-104 

Hardware 
and 
Software 

Products for the TRS so·:• 
Models I & 111 

~~11L:~1~!u t ;~~~: 1 ~~~ IMltll 
designed fOf conneCl !On -····--·-
10 !he TASSO Model I with 
or without an expansion 
in terlace 

MPR2321 Specrtrcallons 
• Gl itch lree operat ion 
• Connects w'th card edge connector 
• Baud ra1es 75- 19 200 are swilch selectable 
• Integral Power Supply mcluded 1 

• May be daisy chained wrlh other MPR 232s 
l he MPR 232T is compa11ble wrlh Model I soil · 
ware including TSHARE Specify Model 1 or 111 

PRICES 
#MPR2321 
Assemoled and Tested $1 29 OO(MOD I) 
PC Board Only $29.00iMOD II 

•MPR232111 
Assembled and Tesled $139OO(MOD 111) 
PC Board Only $29OO( MOO 111) 

CSTOCK $79.00 
A) CSTOCK maintains a securities data base 
• Maintains dala on up to 3 stock market indexes 
• Weekly Stock Dala (Price Vol PIE. and Yield) 
• Weekly Stoel(. Op11on Oa1a {Nea1. nud. and 
i:aq 

•Two years of continuous dala per stock 
Bl CSTOCK is a professional tachnical 

analysis tool 
• Slock. and ma1ke1 averages highs. and lows 
w11h respect 10 any 11me span 

• Lrn ear regression analysis of s1ock behav101 
versus any of .3 markel 1nde)(es 

• Short 1erm be tas cornpu1ed fs10ck vola1 1hty 1n 
1erms ot market return) 

• Data plo1t1ng caoab1llt 1es lor slacks and opt ions 
CJ CSTOCK provides a parama1ric po11folio 

selection system as an aid in evaluating in· 
vestment stralegies in relation to risk. 

TSHARE 2.0 MULTI-USER 
SYSTEM ~ 
TRS-80" . .L!t ~ 

MO DE LS I ~ . ' -z 

SPECIFICATIONS: 
TS HARE is a multi-tasking operating system lor 
two users. 11 patches 1tsell 10 your NEWOOS or 
TRSDOS SYSTEM !SH ARE al low s 
simultaneous and separate operations tor lwo 
users w1thrn a s111gle compu1e1 

AVAILABLE USER MEMORY 
ABOVE 7F80 HEX 

• 32K TRS 80 16K FREE 
• 48K 1 RS-80 32K FREE 

TIMESHARING MODES : 
• SI MPLEX MOOE W1lh !SHARE T 3 

and 2A Only 
• STANDARD MODE Wllh All Syslems 

SUPPORT EQUIPMENT: 
•One + Disk Or1ve 
• 32K + Mernory 

SIMPLE X MOOE STANDARD MOOE 
• A Prmter 
• Small System 
Software s 

• A Termrn al 
• Radio Shack s 
RS·232 or 

TRS232 1n1erlace 
10pt1onal) 

Micro Pro1ec1·s 
MPR-232 

EXECUTION SPEED 
STANDARD MOOE: 

(Wilhoul Cl ock Speedup M ods) 
• BENC HMARK execu1ea by 2 simultaneous 

users 37 sec 
• BENCHMARK execu1eo once by s1andard 

TRS 80 T 4 sec 
FEATURES : 

• Type·aheao durrng Disk 1/0 1v2 O Only! 
• Communicattons between users 
• Concurren1 execution 01 single orogram 
• Foreground/ background tasl< design 
•Aodress uo to two printers 

PRICES: 
• TS- 13 lor TRSDOS2 3 
• TS T3 lor NE WOOS 2 ' 
HS·2A lor NEWOOS VT 
• TS· 281 ior NEWOOS V2 
• TS·2Blll lor NEWD OS V2 

S89 i MOO I) 
S89 (MOD I) 
$99 (MOD I) 
$99 i MOO I) 

$99 IMOD Il l) 
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function. Fig. 2 shows a hypo
thetical example of a machine 
language program that begins 
execution with the sixth byte. 
Program Listing 5 shows how to 
translate this requirement and 
pass the correct starting address 
to the USR function. This ap· 
proach is quite useful for ma
chine language subroutines that 
have a number of entry points. 

If your subroutine has an ab· 
solute jump, necessitated by a 
subroutine call or something of 
that nature, you must adjust the 
relevant address bytes in the 
routine before you execute it. 
Fig. 3 indicates the offender (an 
unconditional subroutine call) 
and the address bytes that 
follow. You may use any ad
dress value here as it serves 
only as a dummy address that is 
changed by the Basic program. 
Fig. 3 also indicates where the 
program is supposed to branch 
with the subroutine call in .order 
to effect proper program flow. 

Program Listing 6 sorts every
thing out. Variable C1 is the 
starting address of the machine 
language program added to the 
byte number of the least signif
icant byte in the call instruction. 

When calculating byte numbers 
always start the count at zero. 
The variable 01 is a calculation 
of the exact destination address 
of the subroutine call and is cal· 
culated by taking t he machine 
language program's address 
va lue and adding to it the byte 
number of the first byte of the 
subroutine (in this case 56). This 
address Is broken down into a 
two-byte composite address 
(li ne 140) and POKEd into the 
locations immediately followihg 
the subrout ine call, replac ing 
the dummy address we had i9· 
stalled previously. / 

If your program is 256 bytes 
long, Fig. 4 is an illustration of a 
259-byte program. The first t hing 
that must be done with an over
size program is to break it up 
into lengths that are no longer 
than 252 bytes each, because 
Level II Basic restricts strings to 
a length of 255 characters and 
you must put an uncondit ional 
jump at the end of each st ring in 
order to redirect t he program 
flow to the next string where t he 
remai nder of the program is 
found. As it takes t hree byte~ for 
an un conditional jump, this 
brings you to the maximum al· 

13 0 POKE 16!:126,PEEJ<<IJFIRPTR<A:t )+! ·' 
140 POKE 16527, PEEl<(LJARPTRi..H•f)+:: > 

Program List ing 3. Transfer the string address to USR 

l 00 CLEAR 80 
110 AJ:= C.HR$( 14 J+CHR:t(B ) + CHR:t(6) + CHR$( l 92)+CHR$•~58) +CHR$(6 1 J + 

CHR$(64 > +CHR:f( 230)-+CHR·.S ( 25 3)+CHR$ < 198 ) + CHR$(2) + 
CHR:f:0:..7!1 1 J +CHR.f:(255) +CHF~$ •: 214 )+CHR$ ( 2 )+CHR:t( 21 t )+ 

CHRf ( 25':.)+CHR$( 197 ; +CHRt: (16) +CHR£(254 ) 
CHR$0.: 1 ·;,:;) .. CHR:t < 1GJ+C:HRt:(24 2 ) +CHR$•: 13)+CHR$( 12 1 ) 

120 A·.f.= A$+CHR$( 193)+ CHR"t ( l6 ) +CHR$C242 )+CHR:t: •: l 3)+CHR:.f: ( 12 1 ) + 
CHR$ ( 246) + CHR$(0 )+C:HR:t. ( :;.z)+CHR.$(234 )+CHR$ (201 ) 

130 POKE 1€.526,f'EEK(1.}ARPTR ( fi$. j +1 ) 
14€1 POKE 16527 .. PEEk.,UHl=S-" "fl:~(f1.t:.J+2 ) 

1':i0 A= USR<E: ) 
160 GOTO 150 

Program Listing 4. Basic Program 

l0'f::1 8 1=PEEl<~UARPTR~ A$ )+1 :;. 

11 0 B1 =8 1 T(PEEK(Uf1RP TR( AJ: ) -t-2 ) *25 t=;.i.":O 
120 81 = 81 t 6 -- b'::lt.e r.Lm1bet· c.f f ' ir·st. exe.: u table t •':::lte 
130 82=FIX(8 1/ 25 6) 
140 POKE 1652€·. 81-(82*2~·6 ) 
150 POKE 1 6~"27, 82 

Program Listing 5 



6 ways to give 
your TRS-80* a 

EASYTRAK 1
m 

KEEP YOUR SALES CURVl1'4G UP
WARD WITH EASYTRAK im , a powerful. 
Clll-purpose activity tracking syste·m. User
specified options enable you to m onitor 
sales activity by te rritory. product line. 
salesman. or by combinations. Can 
monitor inquiries. sales calls and order 
booking. Production activity (by sh ift. by 

product. by day. by team. [filfil 
etc. ). spending o r in- I 
come activity are simple 
to set u p with EASY-
TRAK 1m. Extensive video 
disp!ays make available 
individual. group o r total summaries. rela
t~ averages. and percentage data all at the 
t~ch of a button. Use of an 80-column 
pnnter is optional. 

MODEL Ill ·S 125 
MODEL II s 150 

+ GENERAL LEDGER 

SLICE OUT MORE PROFIT by using 
«General Ledger to monitor your financial 
status. Features include fully-flexible fin an
cial statem ents. both budget and last year 
co mpa r isons. spec ia l report options . 
m onthly and quarterly tria l balances. man
ual and/ or automatic journal entries a ll with 
extensive audit trai ls. You structure the 
chart o f accounts with up to 5 digit account 
numbers. 

MODEL Ill 
MODEL II 

S325 
$350 

+PLUS 
Exhaustive research and pmfessiohal standards 
bring you the best in business software. 

+ ACCOUNTS RECEIVABLE 

PUT MORE CASH IN 
YOUR BANK AC
COUNT with + Account 
Receivable ·s many col 
lection/ c redit featu res. 
inc luding average pay
ment days. aging 
schedule and statements. 
Open-item system records sales activity 
this year and last. optional automatic dis
counts and salesman assignment. Cash re
ceipts and A R adjustments feature exten
sive on-line validation. And. yes.· Accounts 
Receivable handles the pesky new 9 -digit 
zip code. Other optiona l featu res include 
service charges to select ive customers: 
partial and · on-account" payments. Posts. 
at your op tion. to · Ge neral Ledger 

MODEL Ill S325 
MODEL II S350 

+ FIXED ASSETS 

A POWERFUL SET OF TOOLS TO 
CALCULATE and monitor fixed asset ex
penditures . book and tax depreciation. in
vestment tax credit. etc. Will even fo recast 
futu re depreciat ion for you. (Handy at 
budget time' ) Code structure enab les you 
to classify assets by departments. buildings. 
groups or other categories. Hand les seven 
depreciat ion methods. Can post to •Gen
eral Ledger for you. 

MODEL Ill S325 

MODEL II S350 

+ACCOUNTS PAYABLE 

FUNNEL THAT STACK OF BILLS into 
· Accounts Payable system and c reate an 

orderly. manageable flow of vendor his
tories. cash requirements forecasts . cht>ck 
registers and checks. aging schedu les. etc. 
Will accept manual checks. 
reversa ls. and adjustme nt'.> 
Pay by selected vendor . in 
voice . due date. discount 
dates. and opt ionally post d i· 
rect ly to your •Ge n era l 
L edger. Su ppor t s 5-d igit 
vendor numbers. 

MODEL III $325 
MODEL II $350 

+- PAYROLL 

v 
$ 
;!) 

$ 
$ 

KEEP YOUR EMPLOYEES HAPPY and 
smiling with prompt. accurate and profes
sional payro ll records. Will handle weekly. 
biweekly. semimonthly. monthly payrolls . 

produce checks. check 
regist ers. labor reports. 
earnings reports. Form 
941 ·s. w2·s. etc. Can 
handle f ixed1 voluntary 
dedu ct ions hour ly 
sa lary employees . 

bonuses. city and state taxes. etc. Easy to 
use and update· tax tables. Automatic 
+ General Ledger posting. 

MODEL Ill 

MODEL II 
S325 

$350 

SPECIAL! All of the above: MODEL III S 1600. MODEL II S 1750. 

..-See List of Advertisers on page 338 

+PLUS SOFTWA~E comes to you feature-packed from on -line va lidation to 
machine-language file handling. Extensive documentation and thorough installa
tion guide accompa ny each order . Al l systems are furnished on d isc. Source code 
is included. Texas residents add 5% sales tax. 

+PLUS 
Dealer inquiries invited 

PLUS COMPUTER TECHNOLOGY. INC. 
8900 N. AUSTIN AVENUE 
CHICAGO, IL 80846 (312) 847·0988 ..-73 

TRS-80 is a reg istered tradem ark of Tandy Corp 

f A S YT RAK 1s a t1ademark o l Ph.J S Computf'r Te( h Inc 
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SCRIPLUS 3.0 I 
Scriplus is a modification to Scripsit" ' which enables 
you to take advantage of the special functions, 
features, and print formats of your printer while your 
document is being printed. Allows you to: 

change ~x pa.rtd~c:I 
change no. of chiracters per 
or YQQ~~lin~ in mid-line~ 

print 
inch 

1J Send co11ands to the printer to activate special 
foraats 1 

2J SCRIPLUS will NOT crash progra1s protected in hi-1e1! 
3J 'END' returns to DOS READY instead of re-booting! 
4) Initial line feed is changed to a carriage return to 
e1pty text buffer' 
5l The use gets an ALPHABETIZED Directory !with FREE 
space shown! fro1 within SCRIPLUS! 
bl Optionally select line feed after carriage return 
7l Supports custo1 printer drivers INOT included! 
Bl "odifies ALL versions of SCRIPSITlt1l for "od I or 
III. Allows you to use "od I version on "od III! 
9l Printer can be STOPPED for insertion of text or forts 
alignaent! 
18) Inserted text can be edited prior to resu1ption of 
printing! 
Ill Files can be killed, loaded, aerged, or chained fro1 
the SCRIPLUS DIRectory! 
12J Allows "od Ill versions to be BACKED UP for your 
protection ! 
131 Norks on ALL current· 1ajor DOS's l"od I or Jiil 
141 Narks with new 3.2 "od Ill Scripsit on 1.3 DOS! 
151 Specifically written for the "X-88, but will work 
with ANY printer that accepts CHRS codes for control! 
!bl Previous owners 1ay send in their disks for upgrade 
($15) 

$39.95 • • 

I .BlllERSilFT 
SREAT for ·EPSON's ! Nith or without GRATRAX-88!t1 J 

..-61 

11588 Ste11ons Expressway - Dallas, Texas 75229 

"IC-VISA 
CARDS 

Accepted 

1214l484-297b -- "icroNetl 78131,283 
Join OUR Xtra-88 Sig ON "icroNet ! 
Fro• the "OK' pro1pt, type: R 9SD 

Nrite for 
our FREE 
Catalog! 

DEFILEFi IN1~1UfRIES INVITEI:t 
US/CANADA Orders ttuu tJ sn1 pping/Handl ing 
See us at NCC in Dallas! April 21-25! 
PowerSoft is a divi sion of Breeze/9SD, Inc. 
SCRIPSIT is a registered T" of TANDY CORP. 
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rUKtlbN add $18 
U.S. FUNDS ONLY 
for shipping. 

NO CHECKS' 

lowable (252 + 3 = 255) charac
ter string. Be sure, too, that you 
are breaking up the strings at the 
completion of valid commands. 
In other words, you can't insert 
the required jump after only one 
byte of what would otherwise be 
a two-byte instruction. 

After you have separated your 
program into these code sec· 
tions of no more than 255 bytes, 
you must add the hex code C3 at 
the end of each one, followed by 
two bytes of zero. These dummy 
address bytes will be completed 
by the Basic program at run
time. It is also essential to count 
how many bytes in from the 
beginning of each section the 
first zero byte of each dummy 
address is located. Assign each 
string a different variable name 
and define each one separately 
as was shown in Program 
Listing 2. 

Program Listing 7 makes it 
work. The first and second 
strings have been assigned the 
variables of A$ and B$ respec· 
tively. Lines 100 and 110 calcu
late the memory location of B$, 
lines 120 and 130 calculate the 
location of A$. Line 140 assigns 
the variable E1 to the address 
value of the least significant 
dummy address byte of the un
conditional jump instruction at 
the end of A$. Line 150 deter
mines the most significant byte 
value of the B$ address and 
lines 160 and 170 POKE this ad· 
dress into the last two locations 
of the A$, thereby replacing the 
existing dummy address bytes. 

100 BJ;f'EEKdJARPTR<AS ) + l > 

Su bsequent to this procedure it 
is st ill necessary to initialize the 
USA function by transferring the 
address of A$ to the USA func
tion as in Fig. 1. (Ensure that no 
relat ive jumps result in the pro
gram flow leaving the string it is 
currently executing in; these 
jumps must be changed to ab· 
solute inst ruct ions.) 

The most complex arrange
ment that you would encounter 
is a non-relat ive jump between 
portions of your machine lan
guage program that are in dif· 
ferent strings. The same sort of 
dynamic relocation that was re
quired in the last example is 
necessary here. If your machine 
language program is calling a 
subroutine resident in another 
Basic string it will be necessary 
for you to calculate the location 
of the string the subroutine is in 
as well as its relative location 
w ithin that string. The addition 
of these two values determines 
its locat ion at run-t ime. It is then 
necessary to break up t he ad· 
dress into a two-byte address 
pair that must be POKEd into 
the existing address bytes of 
your machine language sub
routine call. 

I hope the material presented 
here allows you to incorporate 
your machine language routines 
directly into your Basic pro
grams; and hopef ully I'll never 
have to answer the Memory Size 
question again. If any of you en
counter difficulties, I would be 
more than happy to answer your 
questions.• 

1113 B l=Bl + (PEEt<(t,}fiRPTR<A·t )+2) :t! ;:e.E» 
12(-1 Cl =B1+2 
130 U1=81 +56 
140 D4=FI~<>.:02/256:.0 
150 POKE Cl ~ D1-<D2 :t< 256) 
16 0 POK£ C1+ 1 ,D2 

Program Listing 6 

100 Dl=PEEKO::VARPlR(8-!)+1) 
1 10 C> l=[l l+<PEE~~ ·~ UARPTR•~ Bt) +2J :•= 256) 
120 C1=PEEK ( UARPTR(f1J;)+l ) 
13i21 C. 1 =C:l +PEE1 ( (1.JA~~PTR<AJ;+2> :+:256) 

140 Et=C1 +254 --b~t.e r 1l.Ui•bet·· c.f· t J·,t:- L S8 ·:•t tJ·,E"· ._11..ir1'1F" •:c•rM11.::.r~1j 

150 D2=FD<(()l/256) 
~60 POKE El. D1- (D2:+:256 :> 
170 POKE El +l , [)2 

Program Listing 7 



• 
ens1ve 

.. . , . 
• i ::;~~::. :> 

EXPENSI VE_ - The LN w_ .·~:.:~.:~~i·~~~~·-1 .. .,,,. ..• .•.. .,..-
S yst em Expansion 11 and built -in ·.:~ ; :.'1J·::.-:.'./i 
comes with a full 32K of 200ns RAMf·:''~'-~;: ' 
RS232c 20 MA current loop serial interface. 
That's for starters. Next, consider our heavy gauge 
steel case, power indicator lamp, gold-plated 
connectors, FR-2 glass epoxy circui t board with 
solder mask and silk screen legends. T hen there is 
the parallel prin ter port, screen printer port, real 
time clock, and extra heavy duty onboard power 
supply with over current protection, over voltage 
prot.ection and thermal shutdown. If that's not 
enough then there is the floppy disk controller, 
guaranteed operation at a 4MHz CPU speed and 
our 6 month warranty. Every one of these features 
is STAN DARD. T his is true system expansion. 
You get every 'expensive' feature without 
spending more. 

CHEAP - Our price is $399.95. Any way you 
compare, features or price, LNW's System 
Expansion 11 is the clear winner. The LNW 
System has been field tested for over two years 
with thousands of users. It works with any DOS, is 
lOO~i TRS-80 Model I compatible and it works 
'right out of the box'. If there is any doubt in your 
mind as to whether you should buy ours or the 
'other guys', just ask an LNW owner! 

WE ARE #1 - Number one in price, features, 
reliability, performance and delivery. LNW is 
committed to 'expensive' fea tures and quali ty at 
reasonable prices. LNW is committed to support, 
thorough documentat ion , and reliability. 

LNW Research Corp 
2620 WALNUT Tustin, CA. 92680 
(714) 641 -8850 (714) 544-5744 

...- 32 

• 

T his has made us the number ont! 
manufacturer "'"" of system expansion units 
and accessories for the Model I computer. 
EXPANSION OPTION - 8-inch drive capabi lity 
is as easy as plugging in the LNDoubler 5/8 
opt ion*. Now you can have any combination of 
single- or double-density, single- or dou ble-sided, 
8"* and/or 5" disks on-line! 8-inch disk storage 
increased to 591,360 bytes - 77-track single-sided, 
double-density or 1,182,720 bytes - 77-track 
double-density, double-sided. 

The LNDoubler 's unique 5/8 switch allows you 
to boot from 5- or 8-inch system d isks and it's 
accessible from outside the interface. The $219.95 
LN Doubler 5/8 comes with a double-density disk 
operating system (DOS+ 3.3.9) , complete with 
BASIC and utility programs ... ready to run your 
software. 
Each of your present 40-track, single-sided 5- inch 
drives will store up to 184,320 bytes (formatted 
storage) - that's an 80 '.', increase in storage 
capacity for only half the cost of just one disk 
drive. With three 8- inch double-density, 
double-sided drives your Model I will have 3.75 
Megabytes of online storage - that's more storage 
than a Model II or Model III! 

-w· drive ope ration re quire s s pecial cab le , 8 .. 
douhle -density requires :1 .f>!> :vtf·b. CPU ~ peed-up 
modificat ion or LNW-80 4MHz comput.er . 



UTILITY 

Save Basic programs in SYSTEM format. 

SYSTEMized Basic 

Greg Browne 
1515 Jefferson 
Alamogordo, NM 88310 

After reading a review of Den· 
nis Kitsz' KEEPIT program, 

I really liked the idea of saving my 
Basic programs in the System 
format with. or without variables. 
I set out to write a short program 
that can do some of the things 
that KEEPIT does. What I wanted 
to do was save the part of RAM 
dedicated to Basic and take a 
few addresses from that part of 
RAM and save the memory be
tween those addresses. The 
System tape format is shown in 
Table 1. 

Program Notes 

The successful operation of 
this program (see Program List
ing 1) depends on the use of two 
unpublished ROM routines and 
knowing the location of dedi· 
cated RAM. It may not work on 
the new ROM and will not work 
on the Model Ill. If you have a dif
ferent ROM chip find your equiv· 
alent areas and routines and 
modify my program to work on 
your system. The program is 

patched to the disk command 
Save, so if you are already using 
that for a patch, substitute one of 
the alternate patches included in 
Listing 1. The locations of these 
jump vectors may not be the 
same in other ROM's. 

The program asks for a file 
name to use and t hen saves 
in one 256-byte block the portion 
of RAM holding the information 
Basic needs to function. The pro
gram then extracts some of 
those same addresses and saves 
the memory from the start of 
Basic to the end of the program, 
from the start of the simple vari
ables to the end of the array 
variables, and from the bottom of 
the assigned string space actual
ly in use to the top of memory. All 
this is done in the largest blocks 
possible for the System com
mand to read later. The program 
ignores the unused space from 
the end of the array table to the 
beginning of assigned string 
space actually in use. This 
shortens recording time. 

Operating Notes 

Set the memory size to 32550 
before you load the System tape. 
The Basic version in Program 
Listing 2 will set its. own memory 
s ize. If you relocate the routine, 
be sure to change the values in 
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the memory sizing line or, if you 
prefer, you can remove it ent irely 
and set the size on power-up. 
However, be sure to enter only 
one command patch. If you enter 
all the listed patch lines, they will 
jump you to the program. 

After you load the system 
tape, hit the Break key. The Basic 
version sets itself up automat
ically. The program provides a 
new command (Save, in my case) 
which is then available for use. 

Saving Programs 

If you want to save a Basic pro
gram, first decide whether you 
want to save the variables with 
the program. If you do not 
want to Save them, issue a 
Clear command just before you 
save a program. This will erase 
Basie's memory of the variable 
tables and cause Saver to save 
only the dedicated RAM and the 
main body of the program. If you 
want to save your program with 
variables intact, the program 
must have a logical breakpoint 
from which you can use the Con
tinue command, or at least a line 
you can go to without destroy
ing variables. If this condition is 
met, you are ready to save the 
program; once the variables are 
in place hit the Break key. When 
Ready appears on the screen, 

type Save. The Saver program 
will request a filename, and then 
save your program with all ex
isting variables as they were 
when you hit the Break key. 

When you issue t he Save com
mand, you will be asked for a 
filename. At this point , the Break 
key is still active and will let you 
abort the process without hurt
ing the program. Hitting the 
Break key returns you to the 
Ready message. If you want to 
save the program, enter the file
name that you want to use to 
load the program later. The 
filename must start with an al· . 
phabetic character and be from 
one to six characters long. When 
your tape is ready to record, 
enter your chosen fil ename. 
When recording is complete, you 
will be returned to the Ready 
message and you can continue 
or go to a line. 

Loading a Saved Program 

Use the System command to 
load a program you have saved 
with the Saver program. Answer 

The Key Box 

Basic Level II 
Model I 
16K RAM 



the first•? prompt with the name 
you assigned the tape when you 
saved it. Your program loads like 
any other System t ape and 
returns you to the second •? 
prompt character. At this point, 
hit Break and return to the Ready 
message. You will now have the 
opt ion t o use or erase the 
variables you saved. If you do not 
want to use the previously saved 
variables, then Run will erase 
them. 

If you forget to hit Break after 
loading your System tape, the 
Enter command wi ll get you to 
Ready, but the Continue com
mand will then produce a ?CN 
ERROR message. You must then 
go to the desired point. If you 
have the Saver program in place, 
you i:;an then save this program 
any time. 

The Saver program is very use
ful during the development and 
testing of a program. At almost 

Hex 
Value Purpose 

any stage, I can save a copy of a 
program, and if it blows up later, I 
can reload the Saver program 
and continue at an intermediate 
development point rather than 
having to start over. I also fre
quently use thfl Saver program in 
conjunction with my Basic text 
editor. Using $aver is a quicker, 
easier way to save text files than 
the normal Input# and Print# 
statement method. That method 
uses long leaders and t ransfers 
very limited amounts of data with 
each leader. The extra t ime taken 
to save the body of the program 
is usually less· than the t ime used 
writing all those leaders. The 
Saver method doesn't require 
any special processing to allow 
storage of strings containing 
commas and colons. • 

Greg Browne is a 34-year old 
C.P.A. He is an avid hobby and 
business. micro- and minicom
puter user. 

()() 

AS 
55 

Leader of 256 zeroes 
Sync byte 

xx xx xx xx xx xx 

Repeated 
3C 
yy 

LSB 
MSB 
xx xx xx 
cc 

78 

LSB 
MSB 

System format identifier 
Filename padded with blanks 

(As necessary to contain all data) 
Data header 
Data block size byte O = 256 bytes 
Least significant byte of load address 
Most significant byte of load address 
Data to be loaded total of YY bytes 
Checksum total of load address and data 

End of data indicator 
Least significant byte of entry address 
Most significant byte of entry address 

Table 1. System tape format for TRS-80. 

Program Listing 1. Basic version. 

10 CLS : 
POKE 16561 , 37 : POKE 1 6562 , 127 
CLEAR 58 : DEFINT A-Z 

20 RF.M - Patches t o BASIC' commands as indicat ed 
•• ** •••••• * ••••••••• * * •••••• ****** * •••••• * * * 

30 POKE 16800 , 195 : POKE 1688 1 39 POKE 1 6802 , 127 
REM - SAVE command patch 

35 POKE 16782 , 195 • POKE 16783 39 POKE 16784 , 1 27 
REM - NAME command patch 

40 POKE 16883 , 195 : POKE 16884 39 POKE 16805 , 127 
REM - LINE command patch 

Program Listing 1 Continues 

SOFTWARE 

TRS/PMC ONLY 
UNBEATABLE PRICES! 

DISK CASS 
B USINESS LIST/OUR LIST/OUR 

Small Business Systems Group PRICE PRICE 
Accooots Payable (48) 19500tt5500 n/a 
Accounts Recetvable (48). 195 001155 00 n/a 
Gene<al Ledger (48) 195 OO/t55 00 n/a 
Inventory Control (48) 19500/15500 n/a 
Fayroll 148) 195 001155.00 n/a 

GAMES 
Adventure International 
Armor Patrol 24 95/19.00 1995115.00 
BarlOQ · Maces and Magic #I 2995/2300 n/a 
Conquest ol Chestwooo 2095/1600 1995/1500 
Earthquake San Francisco 1906 ill 20 9511600 1995/15 00 
Eliminator 24 9511900 1995/15 00 
lunar Lander 20 95/ 16.00 14.95/11.00 
Missie Attack 2095/1600 14 95/11 00 
Morton's Fork· Maces and Magic # 3 (I) 29 95/2300 n/a 
Planetoids 2095/16.00 19.95/15.00 
Scot Adam's Adventure # 1 #2 # 3 3995/3100 n/a 
Scot Adam's Adventure " 1 O # 11 # 12 3995/3100 n/a 
Scot Adam's Adventure •4 it5 ,.5 39 95/31 00 rla 
Scot Adam's Advenrure lf7 #8 it9 3995/31 00 n/a 
Sky Warrior 20 95/16.00 14 95/11 00 
Space Intruders . 2095/1600 1995/1500 
Star Fighter 29 95/23 00 2495/1900 
Star Trek 3.5 IS 95/15.00 14.95/11 .00 
Stone ol Sys1p/lus · Maces ar<l Magic • 2 (I) 29.95/2300 n/a 
B ig Five 
Allack Fl>'ce 1995/1500 15 9511200 
Cosme Fighter 1995/1 500 1595/1200 
Defense Command 1995/1500 1595/1200 
Galaxy lnvasm 19 95115.00 1595/1200 
Meteor Mission 19 95115 00 15 95/1200 
ROilo! Attack 19 95/15.00 15 95/1200 
Super Nova 19 95/15 00 15 95/12.00 
Cornsoft 
Scarlman 1995/15.00 1595/1200 
Space Castle 1995/1500 1595/12.00 

INFORMATION PROCESSING 
Adventure International 
Maxi Manager 148) 99 95/7900 n/a 

OPERATING SYSTEMS 
Mic ro Systems Software 
Dos Plus V3.3 (I) I 00 00/80.00 n/a 

UTILITIES 
Howe 
MON3 (Q n/a 3995/31 00 
MON4 (Q 4995/3900 n/a 
STEAM ( I) n/a 69 95/5500 
System D1agnos 1~ .. 9995179.00 rla 

WORD PROCESSING 
Michael Shrayer Software 
Eleclnc Pencil (Q n/a 100.00124.00 
Aspen Software 
Grammatik (I) 5900/46 00 n/a 
Proof E dil (I) . 30.0012300 n/a 
Prooheader (I) 54 00/42 00 n/a 
Solt-Screen II) 148) 69.00/54 00 n/a 
Solt-Text (I) (48) 69 00/54 00 n/a 

MISCELLANEOUS 
Adventure I lhru 12 · Hints Sheets 1.00 
Box ol 10 5Y•·1nch Diskettes 2500 
Box of 1 O C· I 0 casselles 7 50 
Box ol 10 C·20 cassettes 9.00 
Box ol 1 o C-60 casselles. 1100 
Box ol IO C-90 casselles. 15.00 

PGMS will ru n on M od I• Mod Ill, 32 OSK or 16K CAS UNLESS Marked. 
(48): 4 8K OSK • M od I & Ill (I): Mod I only (OSK + / or CAS) 

PMCsoFTWARE 
.,, 242 

475 Ell.IS ST., MT. VIEW, CA 94043 
Order Only 
Information 

CALL (415) 962-0318 
CALL (415) 962-0220 

Terms FOR FAST DELIVERY. send cert1hed checks money l>'ders. Visa I>' Master Card number and exptrallOO 
dale Personal checks require 3 weeks U.SA sales only. Prices include UPS. oontinentai delivery (do not use PO 
Box) CALIFORNIA customers add 6'/>% tu Pr ices Subiect to change. 
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INTERACTIVE CONTROL LANGUAGE 
Imagine someone smart standing by, as you work with 
computer, ready to assist you with advice as well as to take 
over part of your work! This is what ICL does - perfect 

"middleman" which stands between user, DOS 
and application programs. 

........ ICL at a glance ................................................................... . 
ICL monitor DOS-like command level for execution of Dos 

commands. ICMD files and l l CL procedures. Fast. 
efficient and convenient in use. 

Basic functions automation of work with computer. software 
enhancement/customization. interfacing of 
di fferent programs. 

Basic features intelligent operation, virtual k eyboard and display 
110. control interception. 
commands. variables. conditionals. literals. Language 

Package 

DOS required 
Min hardware 
Price 

32K and 48K versions. lots of examples, 8 ready to use 
procedures. 57 page manual. Same version works 
with both models and all operating systems. 
TRSDOS'•' - NEWDOSl21 '°' - NEWDOSIBO '• 
32K 1 drive TRS80 Model I or Model Ill •' 
$34.95 

The INTERACTIVE CONTROL LANGUAGE is a brand-new 
software. It gives you unprecedented power to custom ize 
and improve your software and make 
it wotk the way you want it to work! 

ICL is so universal, multifunctional 
and flexible, it becomes a necessity 
for every microcomputer user no matter 
what is the appl icat ion - business, 
science, education or ju st hobby ! 

Immediate delivery 
Order now - only 34.95, manual alone - $10 

Add $1.50 slh (check or money order) 
XYZT COMPUTER DIMENSIONS Inc. 

2 PENN PLAZA, Suite 1500 Write for more information 
New York, N. Y. 10121 

(212) 244-3100 .... 158 • - registered trademarks. 

lliir~!dl OF THE LINE· EDIT IGi~m~? 

Then why not try our Full·Screen Editor? 

NOW- Create & Edit BASIC programs quickly and 

easily with this versatile Full Screen Basic Edito r . 

FEATURING Eleven commands and thirteen con

trol keys to do any edit fun c tion you may require. 

• Scroll Forward & BACKWARD through program 

• Change many lines al one time 

• Insert o r delete characters 

• Add e r delete lines 

• Searc h for str i n gs 

• l oa d the Editor o nce - it becomes an extention of 

your Model 3 BA SIC 

e Ca ll the Editor w ith one command 

e Return to BASIC by pressing BREAK 

INSTRUCTION MANUAL ONLY (refundab le ) S 1.00 

Model Ill Level II Tape ............. $19.95 
NJ r esidents add S 1.00 Sales Tax 

tlcs SOFTWARE 
86 Man se l Dr. Landing , N .J., 07850 

..-517 
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Program Listing 1 Continued 

50 POKE 16779 , 195 POKE 16780 , 39 POKE 16781 , 1 27 
REM - MERGE command patch 

60 POKE 16770 , 1 95 : POKE 16771 , 39 POKE 16772 , 127 
REM - PUT command patch 

65 REM - Short loop to READ and POKE machine 
language routi ne from DATA statements 

************************************* ****** 

70 FOR ADDRESS ~ 32 551 TO 32766 : 
READ BYTE : POKE ADDRESS , BYTE : 
NEXT ADDRESS : 
NEW 

990 REM - DATA statement s contain i ng ma chine 
language subroutine for POKE l oop 

** ** * * * * * * * * * ********** * * * .. * ************ * 
1090 DATA 217, 8,42 ,164 , 6 4 ,237, 91, 253 ,64, 35 , 35 ,223, 49, 86 ,43 / 43, 

235, 205,164,127 ,237, 83,1 47 '127, 205, 291, 127, 56, 71 , 175 , 
205, 18, 2, 295 , 132, 2 ,6 , 7 ,33 ,149 ,127, 205 , 190,127 ,3 3 ,65, 
6 4, 6, 0, 205 , 170 , 127 ,121,205 ,100 

1010 DATA 2,42,164 ,64,237,91,14 7 ,127,20~ , 227,1 27, 42 ,214,64, 235, 
42I177 , 64 I 223 I 40I9,205 I164 ,127 1 42 , 214 I 64 I 295 ,227 ,127 I 

62 ,1 20 ,20 5,100 , 2 , 62 , 25 ,205 , 1 00, 2 , 62, 26 ,205 , HJB , 2 ,295 , 
248,1,8,217,195,25,26,0 

1020 DATA 0, 85, 255, 255 ,255 ,255, 255,255,13, 7 8,65 I11,69,32 ,62 ,0, 
229,237,82,235,225,201,62, 60,2 05,100,2 ,1 20,205 ,100 ,2, 
125 , 132, 79 ,125 ,205 , 100 , 2,124, 205, 100, 2,121, 134, 79, 
126,35,20~, 100,2,16,246,201,33 

1030 DATA 1 56 I1 27 , 205 ,167 I 40 , 33 , 150 , 127 , 6 , 6 , 62 , 32 ,119, 35I 16, 
252 ,33, 150,127,175 , 6, 6 ,195, 217 ,5,122 ,183, 40 ,12 ,6 ,0, 
20s ,110,1 21,1 21,205 ,100 ,2, 21,2 4, 240 , 123 ,1s3,200, 67 , 
205 1 } 70,1 27I121, 205 ,100 t 2 t 201 

Program Listing 2. Machine language versions. 

41A0 
418E 
41A3 
418B 
4182 

41A0 
LIST ABOVE 

41A9 C3277P 
TO PROGRAM 

7F27 
R SYSTEM 
7F27 0 9 
ERS BY USING 
7F28 98 
S FOR THIS 
7F29 2AA440 
SIC HERE 
7F2C ED5BFD40 
EE SPACE 
7F3 0 23 
OF BASI C UP 
7F31 23 
E WITH FREE 
7F32 OF 
= NO PROGRAM 

7F33 2857 
PROGRAM 

7F35 2B 
0 START OF 
7F36 2B 
0 ERROR 
7F37 EB 
t IN HL 
7F38 CDA57F 

BYTES IN DE 
7F3B ED539 47F 
M+VARI ABLE 

TH 
7F3F CDCA7F 
AME 
7F 42 3848 

BREAK PUSHED 

00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
99180 
0Bl90 
0B200 
99210 
99220 
00230 
09240 
00250 
00 260 
00270 
00280 
00290 

1************************************ 
; * SAVER * 
1* BY - GREG BROWNE 
, * 
1* A MACHINE LANGUAGE PROGRAM 
l * TO SAVE BASI C PROGRAMS 
1* WI TH OR WITHOUT VARIABLES 
1 * IN SYSTEM FORMAT 
1************************************ , .... 
1**** 
1**** 
I**** 
SAVE 
NAME 
LINE 
MERGE 
PUT 
I**** 

BASIC COMMAND PATCH 

EQU 
EQU 
EQU 
EQU 
EQU 

ORG 

JP 

41A0H 
418EH 
41A3H 
418BH 
4182H 

SAVE 

SAVER 

1 CHOOSE FRCJ4 

1SET UP J UMP 

00310 i**** 
09320 ; ** ** 
00330 ; **** 
00340 

MAIN PROGRAM 

ORG 32551 1SET FOR YOU 

00350 SAVER 

00360 

00370 

00 380 

00390 

00400 

00410 

00420 

0043 0 

00440 

00450 

00460 

00470 

004 80 

00490 

00500 

EXX 

EX AF,AF ' 

LD HL , (BASICP) 

LD DE, ( FRESPC) 

INC HL 

INC HL 

RST 18H 

JR Z,ERROR 

DEC HL 

DEC HL 

EX DE,HL 

CALL GETNBR 

LD (PGLEN) ,DE 

CALL 

JR 

GETNAM 

C,ERROR 

; SAVE REGIST 

ALTERNATE 

1START OF BA 

1START OF FR 

; MOVE START 

1 AND COMPAR 

SPACE - Z 

; ERROR I F NO 

; MOVE BACK T 

; BASIC IF N 

; GET BIGGER 

1GO GET t OF 

tSAVE PROGRA 

1 TABLE L ENG 

;GET A FILEN 

;IF C •SET, 

7F44 AF 00510 XOR A ;START WITH 
A=0 
7F45 CD1202 00520 CALL 
E (0) AND 
7F48 CD840 2 00530 CALL 
ER AND SYNC 
7F4B 0607 005 40 LD 

DEF INE ; DEFINE DRIV 

LEADER 1 WRITE LEAD 

;SET t BYTES 

Program Listing 2 Continues 

B, 7 



TURN YOUR COMPUTER INTO 
A GRAPIDCS MACHINE 

WITH THE MIREEANGELO@ 
GRAPIDC SYSTEM!! 

MIKEEANGELO@ is a hardware/software 
system designed for the TRS-80 model I & 
Ill computers. When installed, your 80 will 
come al ive with graphic ability!! 

If you've been waiting for a graphic 
system with the best dots/dollars ratio, 
take a look at our MIKEEANGELO.c•) 

HARDWARE 
• TOTAL SCREEN INVERSE VIDEO 
• TWO MODES OF DENSITY: 

384 x 192 or 191 x 192 for Model I 
512 x 192 or 256 x 192 for Model Il l 

• EVERY DOT CAN BE SET. RESET or TESTED 
• 12288 BYTES OF FAST 200 ns MEMORY 
• FUNCTIONS SELECTED BY OUTPUT PORT 11254. 
• MEMORY MAPPED FOR SPEED 
• OCCUPIES LAST 16K BLOCK OF MEMORY 
• CAN BE USED AS NORMAL MEMORY 

(if you have 32K or more of memory) 
• COLOR COORDINATED ENCLOSURE 
• DOES NOT CONFLICT WITH DISK OR CASSETIE 1/0 
• SELF SWITCHING POWER SUPPLY 

(Powers up with Computer) 
• COMES WITH IT'S OWN WALL TRANSFORMER 
• NOT A CHARACTER GENERATOR! 1 

• EASY INSTALLATION 
(Requires only 18 solder connect ions and 
one trace/pin cut) 

• 1 M IKEEANGELO is a t rademark for M tkee Electronics Corp 
• 2 TRS-80 1s a trademarK fo r the Tandy Corp 
· 3 Opening your TRS-80 wll l vo id the ltm1t ed warranty 
·4 90 day w arran ty. full re fund or replacement 

SOFTWARE 
• COMES WITH SAMPLE AND DRIVER SOFTWARE 
• USABLE THROUGH BASIC OR MACHINE LANGUAGE 
• EXCELLENT INSTALLATION/ 

OPERATION MANUAL 

TOOL KITS AVAILABLE FOR JUST $15.00 

MANUAL AVAILABLE SEPARATELY FOR $15.00 
Full price of manual will be deducted from the 
Purchase Pri ce of MIKEEANGELO©when ordered . 

PREPAID, COD, MASTERCHARGE, VISA, o r MASTER
CARD ORDERS ACCEPTED. FOB: Bel levue, Wa. 

U.S. Currency ONLY. Stock to 30 days delivery. 

DEALERS INQUIRIES INVITED. 

ORDER NOW FOR ONLY$369. 
Comple te wit h po wer supply. case so ftware a nd m anual. 

WRITE for FREE BROCHURE or call for 
more informat ion. 

MIKEE ELECTRONICS CORPORATION 

P.O. Box 38 13 Bellevue, Washington 98009 
Telephone 206/451 -0574 _. 72 



MANUFAOURIMG INVENTORY~ 

TRS-80 Model 11 - 64K 
The system is written in Ansi '74 Cobol and provides the 
following: 

A. INVENTORY MASTER - It contains all the indexes 
by part number. 

9, VENDOR MASTER - It contains all suppliers' names 
and corresponding part numbers. 

C. INVENTORY STATUS REPORT - A listing of the 
entire master file of items by part number and/or 
part name with Q uantity On Hand, Back Order, 
Quantity Used, Safety Stock and Total Dollar Value 
of the entire inventory. 

The system is an ON-LINE system w ith the options to add, 
change, delete, display the entire item information on the 
screen by inserting the part number. It is all Menu-driven, 
performing many functions on a single pass. 

We will supply an 8" Floppy Disc with instruction manual. 

Delivered Price: $495.00 

ENM DEVELOPMENT CORP. 
20 No. Wacker Drive 

Chicago, IL 60606 

VISA-Master Charge 
To order, call TOLL-FREE 

800-621~ 
Il l inois Resident 

...-523 800-572-()444 

We Have The lowest Price 

OKI DATA 
Microline 80 5349 Delivered 

82A 5484 
EPSON, KESA. ELF II software, Seit Teaching Guides. 

Call or write for 1nformat1on!! 

MEMORY 

VERBATIM 

l 6K 200ns CERAMIC DIP 
w/instructions for TRS 80 
modi.Ill 
NONE BETTER FOR S 1.65 ea. 

MD525-0 I single side, soft 
sectored 
524. 95/ I 0 w plas lib case S27. 95 

SELF TEACHING GUIDES- takes you 
step by step through your micro 

TRS-80 Basic 58.95 more TRS-80 Basic 58.95 
8080/280 A ssy Lang 59.95 USING CP/ M S8.95 

DATA FILE PROGMG JN BASIC 59.95 
FLOW CHARTING 58. 95 

Terms: Cash. M oney 
Order, Check ( I wk to 
clear); VISA. Master 
Card, add 3% 
Shipping add $3.0G, 
over 550.00 shipped 
free. COD add S2.00 

LT.DATA.~~-
r 

PO Box 1561 • Wheat Ridge. C080034 
. 303-4 31-4154 
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Program Listing 2 Continued 

TO WRITE 
7 F4D 21967F 00550 LD HL,TITLE-1 
ERE-1 
7P50 CDBF7 F 00560 CALL NOTHER 
ILENAME 
7 F53 214149 99570 LD HL,DDCRAH 
DICATED RAM 
7F56 96 09 9S580 LD B,B 
ITE ( 256) 
7F58 CDAB7 F 09590 CALL BLKWR 
LOCK 
7F5B 79 006 0e LD A, C 
E CHECKSUM 
7F 5C CD6402 00610 CALL BYTOUT 
I T, TOO. 
7FSF 2AA440 00620 LD HL , ( BASI CP) 
OGRAM BODY 
7F62 E05B947F 006 3 0 LO DE, (PGLEN) 
ITE LENGTH 
7F66 CDE47F 99640 CALL LOOPl 
LOCK WRITER 
7P69 ED5BD640 00650 LO DE, (STRSPC) 
XT AVAILABLE 

00660 
CE 
7P6D 2ABl40 00679 LD HL, ( MEMTOP) 
P OF MEMORY 
7P70 DP 00680 RST l8H 
M - IF Z 
7P71 280A BB6 90 JR Z , DONE 

TO WRITE 
7 P73 CDA57F 907 09 CALL GETNBR 
GET HOW MANY 
7F76 2AD640 00719 LD HL, ( STRSPC) 
ART OF STRING 
7F79 23 00729 INC HL 

THIS INt 
7P7A CDE47 F 00739 CALL LOOPl 
LOCK WRITER 
7F7D 3E7 8 99749 DONE LD A, 78H 
ATA INDICATOR 
7F7F C06 40 2 997 5 0 CALL BYTQUT 
IT 

7F 82 3El9 99769 LD A,1 9H 
Y ADDRESS 
7P84 CD64 02 09779 CALL BYTOUT 
MAL 
7 P87 3ElA 00789 LO A,lAH 
ASIC 
7F89 CD6402 887 99 CALL BYTOUT 
RANCE 
7P8C CDP801 9090 ERROR CALL cASOPP 
E CASSETTE 
7F8F 08 00810 EX AF,AP' 

ORIGINAL 
7F90 D9 008 20 EXX 
VALUES 
7P91 C3191A 00830 JP 1Al9H 

WORK 
99840 ; ** ** 
98859 ; •••• 
88868 ; •• •• 
88879 ; •••• 

7F94 0099 00880 PGLEN 
IABLE LENGTH 

09890 
STORAGE 
7P96 55 99990 
ER BYTE 
0096 90910 T ITLE 
I LENAME 
7P90 SD 9092 9 HSG 
AGE 
7F9E 4 E 9993 9 
GINAL LOOKING 
7FA4 00 00940 
NE NE EDS THIS 

A LITTLE STORAGE SPACE 
AND A PROl!PT OR SO 

DEFW 

DEFB 55H 

DEFS 

DEFB 13 

DEPM 'NAME >' 

DEFB 

; POINT TO WI! 

;WRITE THE F 

;POINT TO DE 

;SET I TO WR 

;WRITE THE B 

; RETRIEVE TH 

1 AND WRITE 

1 POINT TO PR 

; RETRI EVE WR 

1CALL MULTIB 

;POINT TO NE 

1 STRING SPA 

; POINT TO TO 

; COMPARE THE 

I NO STRINGS 

; I P NZ THEN 

;POINT TO ST 

I SPACE WITH 

1CALL MULTIB 

I GET END-0-D 

I AND WRITE 

1SET UP ENTR 

1 AS THE NOR . 

JUMP TO B 

FOR INSU 

;TURN OPP TH 

; RESTORE THE 

; REGI STER 

;ANO BACK TO 

; PROGRAH+VAR 

I TEMPORARY 

I SYSTEM HEAD 

;SPACE FOR F 

I PROl!PT MESS 

1 REALLY ORI 

;VIDEO ROUTI 

90950 ' 
B9968 1**** 
88978 ;**** 
99980 I 

SUBROUTINE TO DETERMINE NUMBER 
OF BYTES TO BE WRITTEN TO TAPE 

7PA5 ES 
LOCATION 
7PA6 ED52 
NC E 
7PA8 EB 

DE 
7FA9 El 
RT. LOCATION 
7FAA C9 
K 

WRITE 

ART OF BLOCK 

7 PAB 3E3C 
ADER 
?FAD CD6 402 

TO TAPE 
7FB9 7 8 
TES 
7FB1 CD64 02 
, TOO . 
7FB4 70 
SUM BY 
7FBS 84 

RESS BYTES 
7PB6 4F 
G IN 'C' 

009 99 GETNBR 

01999 

01019 

01020 

91030 

91849 ; •••• 
IHSSS ; **** 
91860 ; •••• 
91''70 , •••• 
01088 ;**** 
BU190 ; **** 
011 99 ; •••• 

IHllB ; **** 
91129 BLKWR 

01139 

91149 

91150 

91169 

91179 

91189 

PUSH 

SBC 

EX 

POP 

RET 

HL 

HL , DE 

DE,HL 

HL 

1SAVE START 

1GET DIFPERE 

1 PUT IT INTO 

1 RESTORE STA 

;BACK TO WOR 

SUBROUTINE TO WRITE A BLOCK 
IN SYSTEM FORMAT AND ACCUMULATE 
A CHECKSUM (TO BE WRITTEN LATER) 

LD 

CALL 

LO 

CALL 

LD 

ADD 

LD 

ENTER WITH B • I OF BYTES TO 

A,3CH 

BYTOUT 

A,B 

BYTOUT 

A,L 

A,H 

C,A 

HL• POINT ER TO ST 

; GET DATA HE 

WRITE IT 

;GET I OF BY 

WRITE IT 

; START CHECK 

; ADDING ADD 

1 AND SAVIN 

Program Listing 2 Continues 



Program Listing 2 Continued 
7PB7 7D 91191 LD A, L 1SAVE LOAD A 

1 WRITING LS 

THEN WRIT 

DDRBSS NEXT, 
7PB8 CD6H2 11288 CALL BYTOUT 
B FIRST AND 
7FBB 7C 81211 LD 

CALL 

A ,H . 
ING THE MSB 
7PBC CD6 482 81228 BYTOUT H•MSB 
L•LSB 

ME 

7 PBP 79 
ISUM BY 
7PC8 86 
T BYTE 
7PC1 4P 
G RESULT 
7PC2 7E 
TE TO WRI TE 
7PC3 23 
EXT BYTE 
7FC4 CD6 482 

THIS ONE 
7FC7 l8P6 

UNTI L B• 8 
7 PC9 C9 
R THINGS 

7PCA 219D7F 
ME> PROMPT 
7PCD CDA728 
IT ON SCREEN 
7 FD0 21977F 
LENAJ'IE BUFFER 
7FD3 0606 
AAE BY 
7FD5 3E28 
E BUFFER 
7FD7 .77 
BLANKS 
7FD8 23 
TO NEXT BYTE 
7FD9 10FC 
ING '!'ILL DONE 
7FDB 21977F 
PUT BUFFER 
7~DE AF 
ULATOR 
7FDF 0606 

ACCEPT 
7PE1 C3D905 
UT (ENDS 

NSTRUCTION) 

RT 

7PE4 7 A 
OF FULL 
7PE5 B7 

TO WRITE 
7FE6 2 80C 
PARTIAL LEFT 
7FE8 0680 
0 256 
7 FEA CDAB7F 
LE BLOCK 
7FED 79 
ECISUM 
7FEE CD648 2 

IT, TOO. 
7 PP1 15 
LOCK COUNT 
7 PP2 l8F0 
F WE GO AGAIN 
7PP4 7B 
TES LEFT 
7FF5 B7 
SE IT IS 
7FP6 CB 
r IT IS 
7PP7 43 
ET BOW MANY 
7PPB CDAB7P 

. LOCI OP THEM 
7PPB 7 9 
Cl.SUM AND 
7FFC C36 482 
TER (SAVE A 

NO EXTRA RET) 

48A4 
48FD 
4006 
40Bl 
4041 
0 1FB 
0212 
0 264 
0284 
28A7 
1Al9 

81239 1**** 
81248 1 • 0 • ALTERNATE ENTRY USED TO WRITE PILENA 

81258 1 **** AND SYSTEM FORMAT TAPE HEADER 
81269 , ••• • 
91270 NOTHER LO A,C 1UPDATE CHilC 

ADD 

LD 

LO 

INC 

CALL 

DjNz 

RET 

A , (HL) 

C ,A 

A , (HL) 

HL 

BYTOUT 

NOTH ER 

I ADDING NEX 

AND SAVIN 

1NOW, GET BY 

1 POINT TO N 

AND WRITE 

1DO IT AGAIN 

JON TO BETTE 

81288 

81298 

01388 

81318 

81320 

81338 

8130 

81358 
81368 
81378 
81388 
01398 
0148 8 

, .... 
j **** 
1 **** 
1 **** , .... 

THIS SUB ROUTINE ISSUES A PROMPT, 
CLEARS OUT THE FILENAME AREA, 

AND ACCEPTS A NEW PILENAAE 

GETNAA LD 

8141 .8 CALL 

81420 LO 

81438 LD 

81440 LO 

81450 BLANK LO 

81460 INC 

81470 DJNZ 

01480 LO 

81498 XOR 

81580 LD 

01510 JP 

01520 

HL,MSG 

MSGOUT 

HL,TITLE 

B,6 

A,20H 

(HL) ,A 

HL 

BLANK 

HL,TITLE 

A 

B,6 

5D9H 

1FOINT TO NA 

I AND PRINT 

1FOINT TO FI 

1CLEAR OLD N 

I FILLING TH 

1 •· WITH SIX 
/ 

MOVE UP 

KEEP DO 

1POINT TO IN 

; CLEAR ACCUM 

1SET MAXIMUM 

1JUMP TO INP 

1IN A RETI 

01530 ; **** 
81540 1 **** 
01550 ;**** 
01560 I**** 
01570 ; .,.. •• 
01580 I**** 
01590 I **** 

SUBROUTINE TO wRITE A SERIES OF 
256 BYTE BLOCKS UNTIL A SPECIFIC 
LENGTH OF MEMORY HAS BEEN WRITTEN 

81600 1 **** 
81610 LOOPl 

81628 

81630 

81648 

0165 0 

01660 

81670 

81688 

01698 

0178 0 LASTl 

01718 

81728 

0173 0 

81741 

8175 8 

017 60 

01770 

01789 ;**** 
01790 • **** 
91800 ;h •• 
81810 BASICP 
0 1 8 2 8 PRESPC 
01830 STRSPC 
0184 0 MEMTOP 
01858 DDCRAM 
01860 CASOFF 
01870 DEFINE 
818 88 BY TOUT 
01890 LEADER 
01988 MSGOUT 
01910 

DE • TOTAL BYTES TO WRITE 
HL • POINTER TO WHERE TO STA 

LO 

OR 

JR 

LD 

CALL 

LO 

CALL 

DEC 

JR 

LD 

OR 

RET 

LO 

CALL 

LO 

JP 

A,D 

Z,LASTl 

B,0 

BLKWR 

A,C 

BYTOUT 

D 

LOO Pl 

A,E 

A 

B,E 

BLKWR 

~ ,c 

BYTOUT 

JD • NUMBER 

BLOCKS 

• ONLY 

1SET BYTES T 

1WRITE A WHO 

1GET THAT CH 

AND WRITE 

1DECR FULL B 

AND SEE I 

1GET t OF BY 

1CHECK IN CA 

I AND QUIT I 

10THERWISE S 

1 AND DO A B 

1GET THE CHE 

;JUMP TO WRI 

; BYTE WITH 

ROM MEMORY LOCATION EQUIVALENTS 

EQU 48A4H 
EQU 40 FDH 
EOU 40D6H 
EQU 40Blil 
EQU 4 041H 
EQU 1F8H 
EQU 212H 
EQU 264H 
EOU 284H 
EOU 28A7H 
END 1Al9H 

,.... See List of Advertisers on page 338 

COMPUTER AIDED INVESTMENT 

Had you ever missed opportunities to purchase stocks at their low 
points, and/or had hesitated to sell and resulted in f inancial losses? 

One of the secrets for success in the STOCK-MARKET is t iming. 

A computed program, STOCKCHART·I'", for usage on the TRS-80° 
models I & Ill , APPLE II" , & ATARl-800• computer systems, will t ime.the 
stocks in your portfolio for BUY & SELL opportunities. The BUY & SELL 
signals are based on a unique price-trend anal ysis techn ique developed 
by Micro-Investment Software. It only requires the weekly high, weekly 
low, and the last trading day of the week's close stock prices. With this 
program, you no longer need to guess or listen to rumors for your invest· 
ment decisions. 

Aside from its ability to assist you on deciding when to BUY & SELL, it 
also will generate a price-chart from the High, Low, and Close stock 
prices. The user has the option to select the price-chart to be generated 
onto the video screen or to the l ine-printer. And many other useful 
features. 

STOCKCHART·ln• -
Features: 

• generate BUY/SELL signal 
• generate price-chart from 

High , Low, & Close stock prices 
• data entry in newspaper format 

(accept· fract ions) 
• SPLIT mode for price data readjust· 

ment on stock split 
• EDIT mode for data changes andlor 

corrections 
• STATUS mode display BUY/SELL 

signal for all stocks on fi le 
• Fully meni.J driven. user fr iendly 
• UST mode for price data 

print out onto video or li ne 
pri nter 

" :1 
t j 

'I 

Sample Results: 

• Tandy Corp.·5119/80 to 910718 1 
3 BUYISELL signals 
ROI: 163% 

• Hewlett Packard-5125180 to 813018 1 
4 BUYISELL signals 
ROI : 42% 

• Adv. Micro Dev.·51t2/80 to 612218 1 
3 BUY/SELL signals 
ROI: 5t% 

• Nan Semi.-5/25180 to 6122/81 
3 BUYISELL signals 
ROI : 40% 

• Storage Tech.·5118180 to 6122181 
3 BUY/SELL signals 
AOL 111 % 

:1 '1:!1i il ol I 1:11lj:I 1il1 
lo! I ·1il 11'1 1"11' I! 'I o ; I: I ., 11;: I •' ·( I~ •I· 1 11•11 • 
1:: .. 1 111 I 

1
oj .l.!1.. ' 

I 11 1•11 ·111 • l:i I ;'i·1 11.jl .. •I:: ,.,_ l''11•1i ... l ~ :. I . I • ;: 

I I t . 
.. 
' 

. . 
' 

An Investment Tool 
for the Serious Investors 

System Requirements: 

• cassette version · m in. 16K RAM 
• disk version . min. 32K RAM, 1 disk drive 
• printer optional 

To o rder, see your local computer/software dealers or send check . 
money order, or C.O.D. to: 

M~s. Mlcro·lnvestinent Software 
9621 Bowle Way 

- - Stockton, CA 95209 

cassette versio n . . .. .. .. .. .... .. . .. . . .. $79 per copy 
disk version .. .. .... ., .. .. .. . .. .. .... ... $99 per copy 

TM . STOCKCHART·I is a trademark of M icro-In vestment Software 
• trademare of TA NDY CORP., APPLE COMPUTER, & ATARI respectively 
ROI . return on investment 

Dealer Inquiries Invited 

Visa and Mastercard welcome. (209) 952-8833 

..... 111 
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UTILITY 

What the documentation didn't tell you. 

Using TestlA 

Claude T. Moultrie, J r. 
5105 Sherman Drive 
Box 92802 
The Colony, TX 75056 

0 ne of the best memory tests 
available for the TRS-80 

Model I, TEST1A/CM D, comes 
as a freebie with Radio Shack's 
TRSDOS 2.3 operating system. 
Two problems with this test 
reduce Its usefulness. This article 
describes some undocumented 
control commands that are a part 
of the test and shows how to use 
the test with operat ing systems 
other than TRSDOS. 

Hidden Commands 

TEST1A/CMD is normally com
pletely automatic. As soon as it 
loads, it tests the Basic ROM and 
proceeds to a series of tests of 
RAM memo,.Y. At.the beginning of 
each test, two hex digits are 
printed on the screen; if all goes 
well, this happens 32 times. The 

The Key Box 

Model I 
TRSDOS 2.3 

series ends with a message to hit 
Enter. When you do, the system 
will reboot. 

This automatic sequence is 
fine if there are no memory prob
lems. But if a memory problem is 
detected, the screen fills with er
ror messages indicating the mem
ory address where the problem 
was detected, the byte written, 
and the byte actually read. The 
memory chips that would produce 
that error are then listed. 

There is, however, a problem 
with the error messages: They 
fly by on the screen so fast that 
it is impossible to read them. 
The author of the program pro· 
vided a way to halt the error 
messages for reading and then 
to continue them when ready. 
Unfortunately, Radio Shack 
neglected to document this fea
ture. Three keys will affect ex
ecution of the test , greatly 
enhancing its usefulness. (See 
Table 1.) 

Using TEST1A with 
Other Operating Systems 

TE ST 1A w i ll wor k wi th 
N EWDOS 2.1 , but not with 
NEWDOS80 or with LOOS. It in
terferes with the keyboard de· 
bounce routines of these oper-
ating systems. Also it will not 
work if you or your operating 
system place a keyboard or vid
eo driver in high memory. It will 
test through any high memory 
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driver and, when it tries to use 
the keyboard or video, funny 
things will happen. 

The solution to all of these 
problems is relatively simple. 
Restore the ROM keyboard and 
video driver addresses to the 
vector locations in the keyboard 
and video DCB's before execu
tion of the test. Most operating 
systems offer a way to turn off 
the keyboard debounce and to 
suppress the loading of special 
high memory drivers. This is 
usually done by holding down a 
key or keys when the system is 
booted up. Check the documen
tation for your operating system 
to determine the exact method. 
Boot your operating system 
using the specified method, and 
you should be able to use 
TEST1A. 

KEY 

While this method wi ll work, it 
can be very frustrating. When 
your computer is acting strange· 
ly and you want to do a memory 
test, you are probably not in the 
mood to have to remember a 
special boot ing sequence. 

A better method is to mod ify 
the program to take care of the 
keyboard and video problem 
before it begins testing. To do 
t his, just add the 15 bytes of 
code in Program Listing 1 to the 
end of the program. This appen
dage will restore the ROM key
board and video d river ad
dresses to the vector locations 
in the DCB's, and then jump to 
the normal start of the program 
to beg in execut fon. The ap
pended program will now work 
with TRSDOS as well as with 
other operating systems. 

FUNCTION 

H Halt text execution. Only recognized during printing 
to screen (hex digits or error message). 

C Cont inue test execution. Use after H to resume test 
or error messages. 

E Exit test. The "Press Enter to Continue" message 
will appear. Enter will return to DOS. Only recognized 
during printing to screen (hex digits or error 
message). 

Note; Since H and E are only recognized during printing to screen you must hold 
the key down until printing occurs for the key to have effect. 

Table 1. TEST1A Commands 



You can use Debug to add the 
15- byte appendage. Be sure 
to save the modified program 
under a new name so it is not 
confused w ith the original. The 
procedure for producing the 
modified program is: 

•Load TEST1A/CMD into mem
ory without execution (use the 
DOS Load command). 
•Execute Debug. 
•Use Debug's mod ify memory 
command (M) to add the appen-

dage. 
• Return to DOS at 402DH (G 
402D). 

•Use t he DOS Dump command 
to save the modif ied program to 
disk. The start address for the 
dump is 63FOH, the end address 
is 67FFH, and the transfer ad
dress (where to begin execution) 
is 67FOH. 

Now you can run the test when
ever needed, without using a 

special booting procedure. • 

00100; Listing 1 

67FO 

67FO 21E303 
67F3 221640 
67F6 215804 
67F9 221E40 
67FC C3F063 
0000 
00000 Total errors 

00110; 
00120; 
00130; Appendage to Radio Shack's TEST1AICMO 
00140; to restore the Basic ROM keyboard and 
00150; video drivers before test execution. 
00160; 
00170; ORG 67FOH 
00180; 
00190 LO HL,03E3H ;ROM KBO driver address 
00200 LO (4016H),HL ; to keyboard DCB. 
00210 LO HL,0458H ;ROM video driver address 
00220 LO (401EH),HL ; to video DCB. 
00230 JP 63FOH ;Go to start of TEST1 A. 
00240 END 

Program Listing 1 

1513) 
294-3383 

"TOO MUCH" 
FOR 

RADIO SHACK! 
Radio Shack REFUSED to 
include MISADVENTURE 
#1 in their SOURCEBOOK 
due to our description of 
the game! 

#0201 Misadventure #1 [Madam Rosa's Massage Parlor] 
#0202 Misadventure #2 [Wet T-Shirt Contest] 
#0301 Dohne' Bugg [Adventure-Decoder] 

MADAM ROSA'S MASSAGE PARLOR & WET T-SHIRT CONTEST are slight ly 
naughty ribald & risque' games played in the adventure-format. 

IN MISADVENTURE #1 the player has to make his way from the sleazy 
deserted WHARFS, gain admittance to the ancient SPEAKEASY, and 
attempt to discover the hidden photographs of the pol itician's beaut iful 
daughter' Brave the deadly alleys. hallways , and traps. Avoid the BOUNCER 
and the other characters of questionable reputation! Play in the rigged 
CARD GAME if you dare! Discover why the old man died with a smile on 
his face' Find out why the WINO prefers cheap booze! Above al l , try to 
escape without needing any injections of penicillin!!! 

WET T-SHIRT CONTEST is the second in our series of MISADVENTURES! 

DOHNE' BUGG is an ADVENTURE-DECODER. Tired of hearing that a game 
has many (sometimes over 100) commands that are accepted - but you are 
not told what the commands are? This mach ine language program actually 
d isplays on the screen all LOCATIONS that are to be found. all VERBS that 
interact in the game, and all ACTIONS that result ' A MUST FOR ALL 
SERIOUS ADVENTURERS' Very helpfu l when ·stuck' in a machine- language 
adventure program' 

All programs work on 16k Model I & Ill $15.00 EA 

Immediate shipment - check or credit cards & phone orders 
accepted . ,... 379 

..-See List of Advertisers on page 338 

PRACTICAL• ORIGINAL• SINGULAR• SUPERB• UNUSUAL 
• REFW ARE THESA UR.US w "Tl 

> INNOVATIVE INSTANT WORD-FINDER > 
~ WHAT'S THE BEST WORD??? ~ 
~ How many times have you racked your brain for just t he right word ~ 
CL when writ ing an important letter, report, or artic le? How many t imes have () 
~ your ideas been misunoerstood because the words you used didn't express • 
• your thOughts clearly and accurately? ~ 

>- Now. by using the remarkable new REFWARE TH ESAURUS prog rams, m 
I:;: your computer can speedi ly f ind those words that are on the ti p of your ~ 
z tongue but that you can' t quite remember at the moment. And it tells you ::c 
• how to spell them • "' 
"l Just slip a REFWAR E THESAURUS disk into your disk drive. Then type 6:; 
- i n your sentences or paragraphs. The computer wi ll qu ickly offer a variety r
~ of alternatives, retypi ng you r sentences or paragraphs wi th substi tute '!1 
1- possibilities chosen f rom its multi- thousand word vocabu lary. It displays C: 
0 the revised sentences on your monitor o r types them on your printer as you ~ 
~ choose, so that you can mu ll t hem over and choose the one that most ac- ~ 
..J curately expresses what you REALLY mean to say. c: 
::> The revolutionary REFWARE THESAURUS programs bring the speed and r
~ power of the computer to the aid of anyone who w ishes to improve his • 
..J w riting or speaking. ~ 
:;;:: In add it ion to the specific p rograms capable of substituting suggested > 
cn alternate words for nouns and adjectives, REFWARE THESAURUS Builder Z 

enables engineers, physicians, lawyers, educators, businessmen , authors, z 
~ and other professionals and spec ialists to develop their own individually C> 
CC: tai lored vocabu laries of hard-to-remember technical words. ~ 

~ REFWARE THESAUR US Adject lv111.o r-
::> 6,200 adjectives assist you in choosing the most accu rate mod if iers • 
Cl) in your ads, ietters, reports, and speeches. 3::: ,, 
>- REFWARE THESAURUS Noun11.0 0 
:I: 6,200 nouns suggest al ternates for the names of persons , places, th ings, ~ 
~ and ideas that you use in your writ ing and speaking. )> 

0 REFWARE THESAURUS Builder 1.0 ~ 
~ Series of eight uti lity programs enables the user to develop specialized • 
Cl) computer thesaurus disk programs of hard-to-remember technical words !!? 
;;: and their alternates for personal use. Functions independently of Adjec- Cl 
g:: lives and Nouns programs . Z 
• REFWARE THESAURUS Uaer'a Manuals: Complete descriptions of use o f "Tl 

ffi ~~~~r~~~~s~~~;:i~~0a~~~si t'~~~~~=~ :~;a~:t~1;'. i~r7~! ~~~~~u:lt~s ~~~hu~'. ~ g; t ible from later order of program d isk. -l 

Cl) MINIMUM System Requlred ,TRS 80 ' Mod I or Mod Ill 48K with two disk drives. i: 
w · A Trademark of Tandy Corporation )> 

~ ~ 
ID Credit c ard orders phone (914) 238-8896 < 
< m 
:l Dealer inquiries in vi ted. r-
~ 0 
< --- - --- - - - --- -------- -- - -- c: > ~ z REFWARE· Reference software division David C. Whitney Associates, Inc. • 

• P.O. Box 45 1, Chappaqua, N.Y. 10514 
..J · A trademark of David C. Whitney Associates. Inc 

~ Speci fy Mod I I ) or Mod Ill ( 
0 

• 
~ 

< 
C3 
w 
CL 
(/) 

• 
>
:I: 
la: 
0 
~ 
• 
w .... 
< a: 
..:. 
(/) 
a: 

Qty. 

Enclosed$ . 

Order No . 

1001RT 

2001RT 

5001RT 

6001 RT 

6002RT 

6003RT 

. . . . . . . . ( 
LL Bill. ( ) Visa 

• w Card# . 

> 
~ Exp. Date 
..J ffi Signatu re . 
CL 

Tit le Unit Price 

Adjectives 1.0 $39.95 

Nouns 1.0 $39.95 

Builder 1.0 $149.95 

User's Manual Adj $9.95 

User's Manual Nouns $9.95 

User's Manual Builde r $14.95 

Sales tax (N.Y. state resident s on ly) 

Postage and handling 

) Check ( ) Money Order TOTAL 
( ) MasterCharge 

Interbank # . 

.... , 14 

Total 

$ 3 .00 

$ 

$! 
0 z 
0 
m 
~ 
"Tl 
c: 
r-
• 
0 
c: 

• -l 
~ 
-l 
)> 
z 
~ z 
"' • 
m x 
(') 
m 
r
r
m z 
-l 
• 
z 
(') 
r
e: 
~ 

< m 

=> Name Phone I 3::: 
~ ~ 
a: ~- (') w :I: 
> r-w City. State . Zip. m 
c3 Mailed First Class, but allow 3 to 4 weeks for delivery . no C.O.D. orders ~ 
• AHlt:lOM3Sl'1~d. 31B'1)1~'1W3~ • in:1111:>1S • 31B'1n1'1ANI. 
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Encyclopedia for the TRS«J • 
What's the key to getting the most from your 

TRS-80*? No, it isn' t disk drives or printers or joy
sticks . It' s in formation. Without a continua l sup
ply of information and ideas, you cannot real ize 
the full po tential of the TRS-80*. 

Our response to the clamor for add itional infor
mation is the Encyclopedia for the TRS-80*, a ten
volume reference work of programs and articles 
carefully selected to help you make the most of 
your microcomputer. You can consider the 
volumes of the Encyclopedia to be an extens ion of 
the documentation that came with your TRS-80* . 
Each book is fu ll of material on programming 
techniques, business, language, hardware, games, 
tutorials, education, uti l ities and interfac ing. 

Un like conventiona l en cyc lopedias, the 
Encyclopedia for the TRS-80* will never become 
sta le or out o f date. That's because the volumes of 
the Encyclopedia are being issued one-at-a-time, 
approximately six weeks apart. This means that 
each new volume will reflect the latest deve lop
ments and discoveries, making this a living ency
cloped ia for TRS-80* users. 

The first four volumes are being issued during 
1981 . The remaining volumes wi ll be issued during 
the fi rst hal f of 1982. The deluxe COLLECTOR'S 
EDITION has a handsome green and b lack hard 
cover with a dust jacket. 
A soft cover ed ition is also avai lable. 

DEALERS Please request discount information 
and cata log when ordering. M ail Dealer orders 
ATT: Wayne Green Books Dealer Sales. 

WAYNE G REEN BOOKS 
A division o f W ayne Green Inc 

Pine Street 
Peterborough, NH 03458 

Encyclopedia Loader 
The ed itors at Wayne Green Books w ant to help 

you use the programs in your Encyclopedia for the 
TRS-80*. So to help you maximize the use of your 
microcomputing t ime, we created Encyclopedia 
LoaderrM, 

By a specia l arrangement w ith Instant Soft
wa re™, Wayne Green Books can now provide you 
w ith selected programs contained in each volume 
of the Encyclopedia for the TRS-80* on a special 
series of cassettes called Encyclopedia Loader™. 
Your encyclopedia provides the essential docu
mentation but now you'll be able to load the pro
grams instantly. 

With Encyclopedia LoaderrM you 'll save hours 
of keyboard time and eliminate the aggravating 
search for typos. 

Save money ' with th is in troductory offer. 
Encyclopedia Loader™ fo r Vo l ume 1 of 
Encyclopedia for the TRS~80* which will normal
ly cost $14.95 is available for a limited time only at 
the introductory price o f $12.95. 

To order spec ify EL8001 $12.95 . 

The Encycloped ia for the TRS~ G 
is a Wayne Green publication. 
Encyclopedia l oa der is ma nufa c· r--
tured by Instant Software. a I 
division of Wayne Green Inc. 
• TRS-80 is a trademark of Radio 
Shack division of Tandy Corp 
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SPECIAL OFFER 

+ 
If you order the entire 

ten volume set of the 
Encyclopedia for the 
TRS-80: you'll receive 
the tenth volume FREE! 

10 Volume deluxe 

REE 

hard cover COLLECTOR'S 
EDITION-a $199.50 value. 
$164.00 EN8100 postpaid 

10 Volume soft cover 
edition, a $109.50 value. 
$83.00 E N8080 postpaid 

.......... ... ... ... .. ... ... 

YES, I want your special offerl 

__ 10 Volume deluxe hard cover 
COL LE CT O R'S EDIT ION - a 
$199.50 va lue. EN8100 $164.00 

_ _ 10 Volume soft cover edition 
- a $109.SO value. EN8080 $8300 

To order single hard cover volumes 
of the Encyclopedia please specify: 

__ Volume 1 EN8101 $19.9S* 
__ Volume2 EN8102 $19.9S ' 
__ Volume) EN8103 $19.9S* 
__ Volume4 EN8104 $19.9S * 
__ Volumes EN810S $19.9S* 
_ _ Volume6 EN8106$19 95* 
__ Volume? EN8107 $19.95* 
_ _ Volume8 EN8108 $19.95* 
__ Volume9 EN8109$19 9S* 
__ Volume 10 EN8110$19.9S* 

To order single soft cover volumes 
of the Encyclopedia please specify: 

__ Volume1 EN8081 $10.9S* 
__ Volume2 'EN8082 $10.9S* 
__ Volume) EN8083 $10.9S* 
__ Volume 4 EN8084 $10.9S* 
__ Volumes EN808S $10.9S* 
_ _ Volume6 EN8086 $10.9S* 
__ yolu me 7 EN8087 $10 9S* 
__ Volume8 EN8088 $10.9S* 
__ Volume9 EN8089 $10.9S* 
_ _ Volume10 EN8090 $10.9S* 

MAIL A COPY OF THIS FORM 
OR THE CARD PROV IDED TO: 
WAYN~ GREEN BOOKS 
SALES DEPT .. PI NE ST . 
PETER BOROUGH, NH 03458 
OR CALL TOLL FREE 
1-800-258-5473 

To order Encyclopedia Loader™ 
cassettes please specify: 

__ Volume1 EL8001 $12.9S* 
__ Volume2 EL8002 $14.95* 
__ Volume) EL8003$14.95* 
__ Volume4 E L8004 $14. 9S * 
__ Volumes EL800S $14.9S* 
__ Volume6 EL8006$14.95* 
_ _ Volume ? E L8007 $14. 95 * 
__ Volume8 EL8008 $14.95* 
__ Volume9 EL8009 $14.95* 
__ Volume 10 EL8010$14.95* 

PAYME NT ENCLOSED __ PL EASE CHARG E TO MY __ VISA __ MASTERCARD ~MEX 

CARD# _ ___________ __ INTERBANK # _____ EXPIRES _ _ _ _ 

NAME ________ _ ________________________ _ 

AD DRESS 

CITY __________________ STATE _ ___ _ ZIP _ _ ___ _ _ 

SIGNATURE 
•These prices do not include shipping and handling. Please add $1 .50 per item in the U.S a nd Canada. Allow 4-6 weeks after publication date for delivery. (All 
volumes will be shipp~d UPS if the complete s treet address is provided, o therwise shipment wil l be 4th class book rate .) Foreign orders ple ase add $10.00 for airmail 
per item or $5.00 for surface mail per item. Del ivery outside the U.S. varies. Prices are subject to change without notice. No C.O D.'s. 

8004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ..... ....... ~ .. . 



UTILITY 

(~) 
LOAD 80 

Get direct access to machine-language routines. 

Command Interpreter 

Roger C. Alford 
2633 Braeburn Circle 
Ann Arbor, Ml 48104 

I recently wrote some assem
bly rout ines for my TRS-80 al

lowing me to use it as a terminal, 
a device controller, and an inter
val timer; a small machine lan
guage monitor allows me to view 
and change memory locations. I 
placed these routines in ROM, 
but had to keep a small sheet of 
paper listing the rout ine entry ad· 
dresses near my computer. I en
tered the desired routines using 
the System command, but found 

this method inconvenient and 
error-prone. I wanted to enter a 
direct command such as Ter
minal to enter terminal mode, or 
Monitor to enter the machine 
language monitor. By carefully 
studying t he Level II line input 
routine I created my own com
mands. These commands allow 
direct access to any machine 
language routine. 

Line Input Routine 

The Level II line input routine 
begins at location 05D9H. When 
it is called, the buffer beginning 
address (the area of memory 
where the characters are stored 
as they are entered) must be in 
the ZBO's HL register pair; the 
maximum number of characters 

Program Lis ting 

7 888 88190 ORG 70008 
8lC9 00110 CLEAR EQU 01C9H 1CLEAR SCREEN ROUT. 
48A2 80 128 CHKBAS EQU 48A2H ; CUR. LINE RUNNING I 
N BASIC 
4816 00130 INROUT EQU 40168 ;LOC. OF INPUT ROUT. 

86CC 001 40 BASIC EQU 06CCH 1BASIC ENTRY POINT 
48 44 001 58 STROUT EQU 4044H ;STOR. INPUT ROUT. A 
DOR . 
4846 88160 SPTEMP EQU 4046H 1TEMP STOR FOR SP , 
28A7 0017e PRMSG EQU 28A7H 1PRINT MSG ROUT , 
48A7 88188 BUFFER EQU 40A7H JLOC OF INPUT BUFFER 

4948 80190 SAVCHR EQU 404 88 JTEMP STOR FOR CHAR 
@ (BL) 
8880 89 289 RETURN EQU 008 

88218 ' 
7888 2Al60 88228 CMDINT LO HL , ( INROUT) 1GET CUR . IN 
PUT ROUT ADDR 
7893 224448 80238 LD (STROUT) ,HL 1STOR FOR LA 
TER USE 
7886 2l8P78 88 248 LO HL,ROUT JGET YOUR IN 
TCPT ROUT ADR 
7809 221640 00 250 LO ( INROUT) ,HL JSTOR IN INP 

ROUT ADR LOC 
708C C3CC06 88260 J P BAS I C 1RETURN TO B 
ASIC 

00278 J ****************'*************** ******* ** *** 
***** 

88 280 J * ROUT INTERCEPTS THE INPUT FROM THE KEYBOA 

Program continues 
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allowed must be in the B register. 
The routine immediately pushes 
the HL pair onto the stack, and 
pops it back into the HL register 
pair before returning from the 
line input routine. The port ion of 
the program that gets a charac
ter ends with a jump to the rou
tine wh.ose address is in loca
tions 4016H-4017H. These loca
tions hold the address of the 
keyboard driver routine (normally 
03E3H), generally where the key
board interception is made for 
key-debou nce routines, in
cluding KBFIX. 

When the line input rout ine 
jumps to t he keyboard driver rou· 
tine, the stack holds the key in· 
formation for the command inter
preter. The top of the stack holds 
the address of a routine at loca
tion 03DDH. This routine restores 
the DE, IX, HL, and BC register 
pairs by popping them off the 
stack and is executed following 
the return f rom the keyboard 
driver routine. When the routine 
at 03DDH is finished it returns 
control to the line input routine 
call point. 

The HL register pair holds the 
address where the next charac

ter is to be stored. When a char
acter is retrieved from the key
board driver routine it is placed at 
the location pointed to by HL. 
The C register holds the max
imum number of characters al· 
lowed in the input line (normally 
240). The B register originally 
holds this same number, but is 
decremented after each charac-

ter. At the end of the line input 
routine, the B register contains 
ihe total number of characters 
entered (C minus B). 

I call my command interpreter 
rout ine Cmdint. The Program 
List ing is a sample; choose your 
own commands and your own 
command service routines. I in
clude a few commands for de· 
monstration. Use your imagina
tion to create commands for 
your own needs. 

How It Works 

The initialization sequence, 
executed only once, stores the 
keyboard driver routine address 
from locations 4016H-4017H in 
an unused area of memory (in 
non-disk systems), locat ions 
4044H-4045H. It then stores the 
address of its owri. intercept rou
tine Rout in locations 4016H· 
401 7H. After these init ializa
tions, control returns to t he Basic 
interpreter with the Rout routine 
ready to intercept and interpret 
the new commands. 

When the line input routine re
quests a character, Rout is 
called. Rout then calls the real 
keyboard driver routine to get a 

The Key Box 

Basic Level II 
Model I 
32K RAM 



character from the keyboard. 
Rout checks the characters for a 
carriage return and then checks 
the entered line for a match with 
its command table. If a Return 
was not entered, the character 
returns to the line input routine 
without further processing. 

When Rout gets a Return, it 
checks that the input line was 
not requested from a running Ba
sic program. If the line was called 
from a running program, it is 
returned without further ado. If 
the line was not called from a 
running program, Rout gets the 
HL value from the stack and 
returns it to the HL register pair. 
HL then points to where the next 
character is to be stored. Rout 
gets the character currently at 
this location and stores it for 
later replacement (necessary 
because of the Level II Basic line 
editor). Rout stores the return 
(OOH) in the location pointed to 
by HL, then checks for a com
mand match. 

At the bottom of the program 
is a table of commands (TABLE). 
Each command is followed by a O 
byte; the last command in the 
table ends with two 0 bytes. A 
command number counter, the B 
register, is initially zeroed. The 
first entry in the command table 
is compared character by char
acter to the characters in the line 
input buffer. If there is no match, 
the command number counter is 
incremented and the next entry 
in the command table is 
checked. This continues until 
the table is depleted or a match 
is found. 

If the table is depleted, every
thing returns to the line input rou
tine, where the Level II monitor 
processes it as a normal input 
line. If a match was found, the 
program finds the service routine 
corresponding to the matched 
command. This is accomplished 
with the command number 
counter and ADRTBL, a table 
containing the addresses of the 
command service routines. The 
addresses must be in ADRTBL in 
the same order as the cor
responding command in TABLE; 
there must be exactly one entry 
in ADRTBL for each entry 
in TABLE. · 

Since addresses are each two 
bytes, the command number 
counter is multiplied by two (ac-

.,,. See List of Advertisers on page 338 

complished by a shift left); the re
sult is the displacement from the 
beginning of ADRTBL to. the 
command service routine ad
dress. This displacement is 
added to the address of ADRTBL 
and the result is placed in HL. Fi
nally, a jump gives control to the 
command service routine. 

Caution: If the command ser
vice routine intends to return to 
the Level II monitor without re
turning the current line in the in
put buffer, it must end with JP 
OUT1. OUT1 clears the buffer so 
the Level II monitor sees a Return 
entered but no other characters. 
If the service routine wishes to 
return the contents of the un
changed input buffer to the 
Level II monitor, it should end 
with a JP OUT2. 

Modified Buffer Contents 

You may change the contents 
of the input buffer and return the 
new contents to the Level II moni
tor. This can be done very easily; 
see examples in the CMD4 and 
CMD5 routines in Listing 1. 
CMD4 changes Lsit to List and 
returns the modified buffer to the 
Level II monitor. (I often acciden
tally enter Lsit when I wish to list 
a program.) The Level II monitor 
will interpret both Lsit and List 
as List. 

The CMD5 routine changes 
the letter L into the word List. 
List a program by Entering the 
letter L. 

When the line input routine re
quests a character, Rout is 
called. Rout then calls the real 
keyboard driver routine to get a 
character from the keyboard. 
Rout checks the characters for 
a carriage return (Enter) and 
then match with its command 
table. If a Return was not en
tered, the character returns to 
the line input routine without 
further processing. 

If you use a keyboard de
bounce routine (KBFIX) enter it in 
the normal manner, before 
loading the command interpreter 
routine. This allows Cmdint to 
use the keyboard routine, while 
maintaining proper operation.• 

Mr. Alford studies Computer 
Engineering at the University of 
Michigan, Ann Arbor part time. 
He also works full-time as a sys
tem support engineer for ICM 
Systems, Inc., in Ann Arbor. 

Program continued 

~ 

• 

~ 

M 

RD. * 

D 

NE * 

N, * ..... 
799F 211779 
L INPUT ROUT 

7912 ES 
DR ON STACK 
7913 2A4449 
OUT ADDR 
7916 E9 
E 
7917 PE9o 
RED YET? 
7919 c9 
TO CALL 
791A 3AA249 
II BAS IC PROG? 
7910 PEPP 
781P C28B79 

7922 3AA341 
7925 PEPP 
7827 C28B78 

782A 3EBD 
PROGRll 

~ 

99299 1 * IP A RETURN I S ENTERED IT FIRST CHECKS TO 

99301 1 * SEE IF THE INPUT IS PROM A RUNNING BASIC 

90310 1* PROGRAM, IF IT IS, THE LINE IS RETURNED 

90328 1* WITHOUT FURTHER PROCESSING. IP THE LINE 

09338 1 *··IS INPUT IS FROM COMMAND MODE, THE ENTERE 

98349 1 * COMMAND IS CHECKED TO SEE IP IT MATCHES .o 

99359 , • OF THE COMMANDS IN THE COMMAND TABLE . IF 

00369 1 * IT DOES, THE ROUTINE CORRESPONDING TO THE 

99370 , • COMMAND IS EXECUTED AND CONTROL IS LATER 

09389 1 * RETURNED WITH THE BUFFER CLEARED, IF NO 

99399 1 * MATCHING COMMAND IS ENTERED, THE INPUT 

99499 , • LINE IS RETURNED IN ITS ORIGINAL CONDITIO 

9B41B 1 *************•************************'***** 
99429 ROUT LO HL,NXTINS 1PREP TO CAL 

99439 PUSH HL 1PUT RETH AD 

00u0 LD HL, (STROUT) 1GET INPUT R 

99459 JP (BL) 1CALL ROUTIN 

984 6 9 NXTINS CP RETURN I RETURN ENTE 

99479 RET NZ 1NO, RETURN 

H489 LD A, (CHKBAS) 1IS LINE PRO 

H499 CP 0FPH 
usee JP NZ ,OUT2 1YES, RETURN 

81518 LD A, (CRKBAS+l) 
99528 CP 9PPH 
81531 JP NZ ,OUT2 1YES, RETURN 

H541 LD A,RETURN 1NOT A BASIC 

Program continues 

~ ~ 

LETTERHEADS 
Is Your Image worth the Investment 

We will Print any Letterhead in any Color for O nly 
$186.50 for 1000, $210.50 for 2500. 

For under $ 100.00 we will at tach you r exist ing 
Let terhead to a Ca rner Sheet. In qudnt it ies of 500. 

S tock Compi.{ter Paper & Labels over 50 stock 
items at the lowest price anywhere. 

• 
Send Inquiries or Call: (313) 758-6629 

WHITE RIVER PRODUCTS 
P.O. BOX 604 
MT. CLEMENS, MICHIGAN 48043 v364 

Name 

Street Phone 

City & State Zip 

Type o f Equipment 

FREE t SEND FOR Stock Price List 
YOURS TODAY 

~ ~ ~ ~ c 

~ 

~ 

M 

• 

• 

M 
~ 
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*************************** 
****** PRO-DEBUG ****** 

For TRS-80 ModelII&III 

SINGLE STEP- Through any area of memory 

LOOP - Through subroutines 

CALL - Subroutines & programs from keyboard 

VIEW-
- Z-80 registers & memory pointed to 
- Stack pointer & stack contents 
- PC. with it 's instructions 
- Instructions in both opcode & mnemonics 

HUNT - Memory for word 

MODIFY - Z-80 registers & any area of memory 

DISASSEMBLE-Any area of memory into 
opcode, mnemonics &ascii 

THIS PLUS 23 ADDITIONAL 
COMMANDS FOR $45.00 

*************************** 

*******PRO-BASIC******* 
Basic Enhancements For Model II & DI 

FEATURES INCLUDE 

* PRO-ANGLES 
* PRO-LABELS 
* PRO-EXTENSIONS 
* PRO-WORDS 
* PRO-EDIT 
* PRO-SORT 
* PRO-FUNCTION S 

* PRO-DEBUG 
* PRO-KEYS 
*PRO-MACH 
* PRO-CRT 
* PRO-FILES 
* PRO-VRS 
* PRO-GRAPH 

$195.00 This includes the right 
to use Pro-Basic in programs 
you write for resale 

*************************** 

*********PRO-NC********* 
Numerical Control For Model II 

* Driver for papertape punch & reader 
* Plot tool path 
* Solve print geometry 
* Machine limitation error checking 
* Machine post processors 
* Canned cycles , thread, bolt circle, fastrn 

plus others on request 

TRS·80 Is a registered trademark or Tandy Corp. 

PR0-80-SYSTEMS 
3206 Center Street 

Cedar Falls, IA 50613 
319-266-4262 or 319-233-6111 ,,2s3 
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Program continued 

702C ED734 6 40 
PTR 
7030 DD2A4640 
EX FROM SP 
7034 DD6E06 
FFER PTR 
703 7 006 607 
703A 7E 
703B 32 4 84 0 
CHAR. 
7 0 3E 3ESD 
7040 77 
CHAR IN BUF 

7 041 llE570 
ABLE FOR CMD 
7044 06 00 
D t COUNTER 
7946 2AA740 

BUFFER 
7049 lA 
OM CMD TABLE 
704A BE 

IN BUF? 
70 4B 2004 
END OF CMD 
7 040 1 3 
XT CHAR 
7 04E 23 
7 04F l8F8 

7051 B7 
, END OF CMD? 
7 052 2013 
EXT CMD 
7054 7E 
BUF A RETN? 
7 0 5 5 FE0D 
7 0 57 200E 
T CMD 

7 059 CB20 
CTR BY 2 

705B 4 8 
D ROUT ADDR 
705C 0600 
0 ADDR TABLE 
7 0 5 E 2 1 0371 

ADDR TABLE 
7 861 09 
OF CMD ROUT 
7 862 SE 

DE 
7063 23 
706 4 56 
7865 EB 

HL 
7066 E9 
NE 

7 067 lA 
NEXT CMD 

7068 B7 
7069 280 3 
706B 1 3 
E 
706C 18F 9 
706E 13 
BYTE 
7 06F 04 
OU NT ER 
7070 lA 
MMANDS? 
7071 B7 
7072 2002 
CMD 
7074 1815 

RETRN AS IS 

ER * 

00 550 

00560 

00 570 

00 580 
00590 
00600 

00610 
00620 

0 0630 

00640 

00650 LOOP! 

00660 LOOP 

00670 

006 80 

006 90 

0070 0 
00710 
0 0720 ' 
00730 NOPE 

00740 

00750 

00760 
00770 

007 80 

007 90 

0080 0 

00810 

0082 0 

00830 

008 40 
0085 0 
00860 

00870 

00880 I 
00890 DONE 

00900 
00910 
00920 

00930 
00940 NXT Z 

00950 

00960 

0097 0 
00980 

00990 

LO 

LD 

LO 

LO 
LO 
LO 

LO 
LO 

LO 

LO 

LO 

LO 

CP 

JR 

INC 

INC 
JR 

OR 

JR 

LO 

CP 
JR 

SLA 

LO 

LO 

LO 

ADD 

LD 

INC 
LO 
EX 

JP 

LO 

OR 
J R 
INC 

JR 
INC 

INC 

LO 

OR 
JR 

JR 

(SPTEMP), SP 

IX, ( S PTEMP) 

L, ( I X+6) 

H , (IX+7) 
A ,(HL) 
(SAVCHR) ,A 

A,0DH 
( HL) ,A 

DE,TABLE 

B,0 

HL, (BUFFER) 

A, ( DE) 

(HL) 

NZ ,NOPE 

DE 

HL 
LOOP 

A 

NZ ,DONE 

A , (HL) 

RETURN 
NZ,OONE 

B 

C,B 

B, 0 

HL,ADRTBL 

HL,BC 

E, (HL) 

HL 
o , (HL) 
DE,HL 

(HL) 

A, (DE) 

A 
Z , NXTZ 
DE 

DONE 
DE 

B 

A, (DE) 

A 
NZ , LOOPl 

OUT2 

; SAVE STACK 

;PREP TO IND 

;GET CUR. BU 

;TEMP . SAVE 

;STORE RETN 

;CHECK CMD T 

;B REG IS CM 

;GET ADDR OF 

;GET CHAR FR 

;EQU TO CHAR 

I NO, SEE IF 

;YES, CHK NE 

1IS CHR ZERO 

JNO, CHECK N 

1 IS CHAR IN 

;NO, CHK NEX 

;HULT . CMD t 

; PREP TO FIN 

;ADD DISPL T 

;GET ADDR OF 

;PT TO ADDR 

1 PUT ADDR IN 

;PUT ADD R IN 

;GO TO ROUT! 

I F IND BEG OF 

1 ZERO? 
;YES, CONT 
;CHK NXT BYT 

; PT TO NEXT 

; I NC CMD t C 

;ANY MORE CO 

tYES, CHECK 

;NO MOR CMD, 

01000 1 ** ** * * * * *******•****** * •* ******** * ****** *** 
01010 ; * A JUMP TO OUTl MUST BE USED AT THE END OF 

01020 ;• EVERY COMMAND SERVICE ROUTINE . • THE OUTl 

01030 ; * ROUTINE EFFECTIVELY CLEARS THE INPUT BUFF 

01040 ; * SO THAT THE LEVEL II COMMAND INTERPRETER 

01050 ; • WILL NOT GIVE A SYNTAX ERROR FOR THE 

01060 ; * COMMAND. ALL OF THE NECESSARY POINTERS 

01070 ; * ARE CHANGED BY CHANGING THE APPROPRIATE 

010 8 0 1* LOCATI ONS ON THE STACK . 

010 90 J ******* * ******** * ****** ** * ******* * **** * **** 
7076 OD2A4640 01100 OUTl 
TR ADDR 

LO IX, (SPTEMP) ; GET STACK P 

; SET t OF CH 707A DD7E0 8 01110 

RS TO ZERO 
7 0 70 007709 
7080 2AA740 
ADDRESS 
7083 007506 

TO BG OF BUF 

0 112 0 
01130 

01140 

7086 007407 01150 
7089 180E 01160 
708B OD2A4 6 40 0 1170 OUT2 
7 08F DD6E06 01180 
OR SAVED CHAR 
709 2 006607 
7 09 5 3A4840 
7 09 8 77 
7 0 99 3E0D 

01190 
01200 
01210 
01220 OUT3 

LO 

LO 
LO 

LO 

LO 
JR 
LO 
LD 

LO 
LO 
LO 
LO 

A, ( I X+8) 

(IX+9) ,A 
HL , (BUFFER) 

(IX+6) ,L 

(IX+7) . H 
OUT3 
IX , ( SPTEMP) 
L ,(IX+6) 

H, ( IX+7) 
A, (SAVCH R) 
(HL) ,A 
A,RETURN 

; GET BUFFER 

;PUT CUR PTR 

;LOAD S P 
;PREP TO RST 

;GET CHAR 
;REPLACE 
;RETURN A RE 

Program continues 



How to Buy or Sell 
Computer Equipment 

and Software 
START HERE 
WITH ... 

111111111111~ 

Begin your search in the 
index of Computer Shop
per's bargain filled pages. 
Locate the category and 
page number of items 
that interest you from 
TR$-80 and Apple to soft
ware and peripherals. 11111111111~ 

Start or add to your com
puter system by finding 
money saving bargains in 
each month's issue from 
individuals who no longer 
need their personal equip
ment. 

~\ I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 \~ ---= 

You've got your computer 
hardware, but what about 
the software? Use a Com
puter Shopper ad to find 
what you need. Someone 
advertising in Computer 
Shopper probably has what 
you want. 111111111111~ 

If you need help with any 
computer related problem 
whether it's an interface 
problem or advice on the 
right peripheral for a home
brew system. use the free 
.HELP column especially 
designed for that purpose. 11111111111~ 

As you outgrow your 
system or want to trade up 
(most dealers won 't take 
trade-ins), use Computer 
Shopper ads to sell your 
items to 20.000 readers na
tionwide for the low cost of 
12 cents per word. ,_ __ __ 

Computer Shopper is THE nationwide magazine for buy
ing, selling and trading Micro and Mini-computer equip
ment and software. Each issue has over 60 pages full of 
bargains of new and used equipment. 

You can save hundreds of dollars by getting the equip
ment you need from the hundreds of classified ads in
dividuals place in Computer Shopper every month. 

Now is the time for you to join over 20,000 other com
puter users who save time and money with a subscription 
to Computer Shopper. 

Subscribe today and get your first issue and a c lassified 
ad absolutely FREE. Type or print your ad on a plain piece 
of paper and send it along with your subscription. 

Just fill in the coupon or MasterCard or VISA holders 
can phone TOLL FREE 1-800-327-9920 and start making 
your computer dollar go further today. 

................................................... 
cut out and mail to: COMPUTER SHOPPER 

P.O. Box F1 38 • Titusv ille, FL 32780 

Yes, I'l l try Computer Shopper, I understand that if I'm 
not satisfied with my first issue I can receive a full re
fund and keep the first issue free . 

D 1 year $1 O 00 ($30.00 in Canada) 

D I have enclosed my free classified ad. 

D I want to use my free ad later. send me a coupon. 

CITY:---- -------------

STATE: ________ ZIP: _______ _ 

....•...................•.••.••....•.............••• 

~ comPUTeR Sl-IOPPeR 
P.O. Box F138 • Titusvil le, FL 32780 

• Telephone: 305-269-321 1 
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AXPRIN 
DRXVER UTXLX TV 

STANDARD EPSON MX-80 PRINTER 

* SUPPORTS ALL MX-BO PRXNT STYLES 
* WORDPROCEBBXNC3 TEXT CONTROL MODE 
* MENU MODE FOR GEN E RAL APPL X CAT X ON * TRU E PROPORTXONAL JUBTXFXCATXON 

l.!!!!2!i!!l.l!!!i:!! !!!!! !!!!!Ii!!€ 
eus8CRIPT8 

• DYNAMIC CONTROL OF LINE SPACJNO JN 

I CENTERS T JTLES 
I SUPER eat J PTB 

1172 JN. JNCREl'IENTB 
t OYNAl't I C CONTROL OF ritARS I NS 

• -.CB WITH MOST PROGRAM8 JNCLUDJNO !!!;!!!!!!!! 1' 

Max pr1 n t is .an eMtraord1n.ary u ser or1 .nted p r inter dri ver util i t y 
p roqra.1111 •hich .allow s you t o s e l e c t .an y 11X-BO pr i nt st y l e o r 
f uncti on such as u nderl 1ni n o on .a c h.ar.act e r by c h aracter bas is 
w i t h i n WOf""d proce ss i ng t e11C t. P1axpr 1 n t .i1 l so features p r oporti onal 
r i o h t m11r·91n Just1 f1 cat1on within a b l ock of s t a ndard t ex t t o 
give your p r int out a t r u l y p rof essiona l a ppearanc e. 

t1.axpr 1nt consists entirely o f Z-8 0 11tac h 1ne l Mi9ua9• f o r fa s te s t 
p ossible p r 1n t 1n9 p@rfor• ance. H 1 n1 ..u .. syste• requi r1tMents a r e a 
32K f'1odel l or Model l I I N l t h one dt ._k d r i ve . 

Unleash t h e t r ue potent1.al o f your MX-80 . 11a.xprint as suppl i ed 
on disk with .an 1uctens 1ve 40 p•ge ..i•nu.al and s h i pp 1 n9 f o r o n ly1 

* * * * 
TO ORDER a C•ll C408) 737-22~3 Yi •& I ..... t.,..card 

Bend c heck or .aney ord.,.. to1 
P~ggytre>,,:l c::•, 
381 Fir•t Btr .. t, Suit• :1147 
Lo• Al to•, Celi forni • 94022 

C• ru1dtnt1 'dd U u lts tH II Scriput Tl! of T1ndy Corp, 

$ $AVE $ 

.,.. 333 

Internal Disk Drives 
for the TRS-80® Model 111 
1st Disk Kit Includes 
. 40 TR K disk drive 
• Swit ching power supply 
• Floppy disk contro ller 
• All cables & hardware 

ONLY 

2nd 40trk Disk Drive 

ONLY 

MICRO R&D 
P.O. Box 746 
Rialto, CA 92376 
®Registered Trademark of Tandy Corpora tion 
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(714) 875-2968 

Program continued 

TORN 
7UB C9 

.......... 

MD4 

TION. 

COMllAllll * 

llAllllS 

UST 

0 BASIC 

NT ENDED 

R TO THE * 

04 

.......... 
789C 218071 
NAL MESSAGE 
789P CDA728 
78A2 C37671 

71A5 212C71 
OR MESSAGE 
78A8 CDA728 
71AB C37678 

78AB 214871 
MESSAGE 
78Bl CDA728 
7184 C3767B 

7187 2AA748 
78BA 23 
78BB 3649 
71BD 23 
78BB 3653 
71CI C38B71 

71C3 2AA748 
71C6 23 
71C7 3649 
71C9 23 
71CA 3653 
71CC 23 
78CD 365 4 
71CP 23 
7101 DD2A4641 
7104 007 586 
7107 007417 
71DA DD7El8 
7100 0614 
71DP 007719 
7182 C39971 

78ES 54 
78ED 08 
70EE 40 
7BPS BB 
70P6 54 
7BFA 00 
70PB 4C 
70PP B8 
71B8 4C 
7101 0B 
71B2 BB 
ANDS 

7183 9C7B 
l ROUT 
71B 5 A57B 
2 ROUT 
7187 AE7B 
3 ROUT 
7189 B77B 
4 ROOT 
710B C378 
5 ROOT 

71BD BO 
710£ 59 
E" 
7128 SS 
712C BD 
7120 59 

7147 BB 
7148 BO 
7149 54 
7157 BB 
71 58 BO 
715 9 54 
7171 B0 
70BB 

81238 RET 
81241 ' 91258 , ••••••••••••••••••••••••••••••••••••••••••• 

81268 1• THESE ROUTINES, CMDl THROUGH CMOS, ARB 

81278 1* MERELY TO SHOW SAMPLE USE OP COMllAllll 

81288 1* SERVICE ROUTINES. THESE HERE DO NOTHING 

81298 I* MORE THAN MERELY PRI NT MESSAGES, EXCEPT <; 

81389 1* WHICH CHANGES THE ' LSIT' COMKAND TO 'LIST 

81318 1 * IN "REAL LIPE" ANY ROUTINE MAY BB USED IN 

81328 1• PLACE OP THESE TO PERFORM ANY DESIRED PUC 

Bl33B I* THERE DOES NEED TO BE A ROUTINE POR EVERY 

81340 I* IN THE COMMAND TABLE, BUT TWO OR MORE COM 

Bl3SB I* CAN USE THE SAME ROUTINE. ALL ROUTINES M 

Bl36B 1* END WI TH A 'JP OUTl' IN ORDER TO RETURN T 

Bl3 7 B 1 * IN THE PROPER WAY, UNLESS THE RETURN IS 

0138B 1 * TO RETURN THE CONTENTS OP THE INPUT BUPPE 

8139B 1* CALLING ROUTINE, AS I S THE CASE OP THE CM 

Bl4BB 1 * ROUTINE BELOW - WH ICH MUST USE A 'JP OUT2 

91419 1 ••••••••••••••••••••••••••••••••••••••••••• 

81428 ' 
81438 CMDl 

81448 
81458 
81469 ' 
8147 8 CMD2 

81481 
81498 
81588 ' 
01518 CMD3 

01528 
81538 
01548 ' 
BlSSB CMD4 
8156B 
01578 
81589 
01598 
01688 
81618 ' 
81621 CMOS 
81638 
81648 
81658 
81668 
0167B 
81688 
8169B 
81788 
81718 
81728 
81738 
81741 
81758 
81768 
11778 J 

81788 TABLE 
81798 
Bl889 
81818 
8182B 
01838 
81848 
Bl85B 
01868 
01870 
Bl880 

01898 ' 

LO 

CALL 
JP 

LO 

CALL 
JP 

LO 

CALL 
JP 

LO 
INC 
LO 
INC 
LO 
JP 

LO 
INC 
LO 
INC 
LO 
INC 
LO 
INC 
LO 
LO 
LO 
LO 
SUB 
LO 
J P 

DEPM 
DEFB 
DEFll 
DEFB 
DEFll 
DEPB 
DEFll 
DEPB 
DEFM 
DEPB 
DEFB 

01908 ADRTBL DEFW 

81 91 0 DEFW 

01928 DEFW 

8193 0 DEFW 

01940 DEFW 

81958 ' 
0196B TRMMSG DEFB 
Bl970 DEFM 

819 88 DEFB 
81990 PIONMSG DEPB 
020ee 0Er11 

02010 
828 2B 
02830 
02B4B 
02B5B 
B2B68 
B2070 
82880 

TSTMSG 

HLPMSG 

DEFB 
DEFB 
DEPll 
DEFB 
DEFB 
DEFM 
DEFB 
END 

BL,TRl!MSG 

PRllSG 
OU Tl 

HL , MONMSG 

PRllSG 
OUTl 

HL,TSTMSG 

PRllSG 
OU Tl 

HL, ( BUPPER) 
HL 
{HL), 'I I 
HL 
( HL} , ' S ' 
OUT2 

HL, (BUFFER) 
BL 
( BL) , 'I I 
BL 
(BL) , ' S' 
BL 
(HL ) , ' T 1 

HL 
IX , ( SPTEMP) 
( I X+6) ,L 
( IX+7) ,H 
A, ( IX+8) 
4 
( IX+9) ,A 

OUT3 

' TERM I NAL' 
8 
' MONITOR' 
0 
'TEST ' 
8 
'LSIT' 
B 
'L' 
B 
B 

CMDl 

CMD2 

CMD3 

CMD4 

CMOS 

BDH 

1 PRINT TBRMI 

1PRINT MONIT 

1PRINT TEST 

1 COM llAllll 

1COMHAND 

1CbMHAND 

1COMHAND 

1COMHAND 

1END OF COMM 

1ADDR OF CMD 

1ADDR OP CMD 

1ADDR OP CMD 

1ADDR OP CMD 

1ADDR OF CHD 

' YOU ARE NOW IN TERMINAL MOD 

B 
BOB 
' YOU ARE NOW IN THE MONITOR' 

8 
0DH 
' THI S IS A TEST ' 
0 
BDH 
' THIS I S THE HELP ROUTINE' 
8 
CMDINT 

00BBB TOTAL ERRORS 



Give Your TRS-80* 
a Tremendous Boost with 
RACET coMPurEs Software 

RAC ET COMPUTES Utility Software makes the TRS faster, more efficient, 
and easier to use. Our programming aids improve your productivity. 

Our reputation is for products that are professional in design 
and work as advertised!!! 

FIELD PROVEN 
71/2 to 30 MEGABYTES On Line for the TRS-80* Model II 

Now you can use RACET's HSDS with the ARM Winchester Disk Drive on the Model II. This cost effective combination provides 15 Megabytes per drive inc luding 
ECG Error Correction Code and an advanced sequencer to further ensure data integrity . An incremental backup to floppy is provided so that only those sectors that 
were changed from the last backup are saved . A fu ll monthly service contract is available at $30 per month per drive . 
The Hard/Solt Disk System (HSDS) Software has more than One Year's FIELD Experience. The latest HSDS version adds several enhancements including 
maintenance of system files on the hard drive. files as large as the disk. the ability to segment the disk as logical drives, definable directory size, and many utilities 
including bulk copies between floppy and hard drives, mult iple purge, Superzap, and Directory Catalog System. Full program compatibility with TRSDOS 2.0a is 
maintained. Mixed floppy and hard drive operation is supported. 
HSDS is available for the Cameo, Cynthia Bull, Corvus. Data Peripherals, and Santa Clara Systems hard disk systems as well as the ARM Winchester Drive . 
ARM 15 Megabyte Drive Subsystem $3895 • HSDS Software $400 • Canieo 5/ 5 Cartridge Drive Subsystem $5995 • Cynthia BuH 10/10 Drive Subsystem $7995 

NEW PRODUCT * MODEL II FAST BACKUP UTILITY * $75 
5to10 times taster backups!!! Full disk backup (including verity) 55 seconds1!1 on two drive system- 2:15 on single drive system. In business, time is money, 
and one BACKUP is worth 1000 tears! ! 

NEW PRODUCT * INTEGRATED BUSINESS SYSTEM * 
ISAM File Structure - Multi-Company Capability. Modular structure. Each module includes complete user documentation which gu ides the user through 
installation and allows "practice" using a sample data base. When ready, the user simply names his data base and begins. 
The Integrated Business System program set includes .General Ledger, Accounts Receivable, Accounts Payable, Payroll , Inventory, General Journal. Asset 
Management and more. 
Features include: 

• Multiple data base capability • Multi-company 
• ISAM file structure . • Rapid response and fast operation 
• 500 multi-purpose forms with order • No need to have preprinted forms 
• Menu driven • User friendly data entry screens 
• Complete end-of-period processing • 80- and 132-column printers 
• Easy to folloW; installa.tion procedures • Automated.clerical error detection 

Business Programs $250/module Mod Ill, $300/module Mod II , $795 tor all tour Mod 111 , $995 for all four ·Mod II. General ledger and Accounts Receivable 
available now. Accounts Payable and Pavroll t st Quarter 1982. 

RACETcoMPUTEs UTILITIES and PROGRAMMER AIDS ·. 
Ren.ode!+ Proload for Modi and HI $35 Renumber utility .with partial renumbers, text moves plus tape merge. A must for tape based systems. Generalized° 
Subroutine Facilities (GS~) Mod I $25, Mod Ill $~0. Mod II $50 The STANDARD against which all other sorts are compared' And then compare price! II Multi-key 
multi-variable and multi-key character string sorts. Includes zero and move arrays and sample programs. DISCAT Diskette Cataloging System Mod I and Mod Ill 
$50 This comprehensive Diskette Cataloguing / Indexing utility allows the user to keep track of thousan.ds of programs in a categorized library. Machine language 
program works with TRSDOS and NEWDOS versions (please specify) . Files include program names and extensions, program length , diskette 
numbers. COMPROC Command Processor Mod I and Mod Ill $30 Auto your disk to perform any sequence of instructions that ygu can give from the keyboard! ! 
Ideal for setting up dedicated applications. Infinite BASIC Mod I $50 , Mod Ill $60 Extends Level II BASIC with complete Matrix Functions and 50 more string 
funct ions. Includes RACET in-memory sorts!! Select only those functions you want to optimize memory. Infinite BUSINESS (Requires lrifinlte' BASIC) Mod I and 
Ill $30 Complete printer pagination controls, hash codes, binary array search, and packed decimal arithmetic (127·digit accuraGy). Disk Sort/Merge (DSM) 
Mod I $75, Mod Ill $90, Mod II $150 All machine language stand-alone Randoni file sort packag!l. Establish sort specification in a simple BASIC command tile. 
Sorts multiple-diskette files. Only operator action is to switch diskettes when instructed. Super fast sort times - improved disk. 1/ 0 .makes this the fastest Disk 
Sort/Merge available. KFS-80 Keyed File System Mod I and Ill $100, Mod II $175 Machine language BASIC !SAM utility provides keyed and sequential access 
to multiple files. Simple interface to BASIC. Binary tree index system provides rapid access to records. Utility Package Mod II Si5o Recover blown diskettes. 
Includes Superzap, bulk copies. and other utilities tor repair of blown diskettes. Complete documentation on diskette structure and guidance for repair. Other 
utilities include Dynamic DEBUG (with single-step, trace, subroutine calling, program looping and mo.re) , XCR, DISKID, Directory Catalog System, XPURGE. 
Development Package Mod II $125 Includes RACET Superzap, Apparat Disassembler and Model II interface to Microsoft's Editor Assembler Plus· . Purchase 
price includes complele copy of Editor Assembler + documentation for Mod I and uploading service. Assemble directly into memory, MACRO facility, save al l or 
portions of source to disk, extended editor commands. Basic Cross Reference Utility Mod II $50 SEEK and FIND functions for variable, line numbers, strings, 
keywords. 'All' options available for line number and variables. Load from BASIC - call with control 'R' . Output to screen or printer. Mailfist Mod I and Ill $75, 
Mod II $150 I SAM-based maillist . Four keys - no separate sorting. Supports 9-digit ZIP code and up to 30 attributes. 

CHECK, VISA. MI C. C.O.D . PURCHASE ORDER 
TELEPHONE ORDERS ACCEPTED (714) 997-4950 

CIRCLE READER REQUEST FOR FREE CATALOG 
· ' TRS·80 IS A TRADEMARK OF TANDY CORPORAT ION 

.... see List of Advertisers on page 338 

§=- RACET COMPUTESL~ ..... 41 

1330 N. GLASSELL, SUITE M, ORANGE, CA 92667 
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UTILITY 

r~) 
LOAD 80 

Try this if you can't buy what you need. 

Model III Master Directory 

Wilbur A. Muehlig, M.D. 
726 N. 91 Plaza, #305 
Omaha, NE 68114 

M'y search for a master 
directory program for my 

TRS-80 was frustrating . One I 
found required two disk drives, 

but I only had one. Another called 
for 48K memory but I had only 
32K. I sold my Model I and got a 
Model Ill. Soon after, I saw an ad
vertisement for a Model Ill direc
tory program which was also un
satisfactory for my purposes-. 

Commercial programs use 
special methods to read disk di-

MENU 

) ·START, ADD TO, OR SEE THE FILE 
2·LOAD FILE FROM DISK 

1 AAA 
2 AAB 
3 AAC 
4 AAD 
5 AAE 
6 AAF 
7 AAG 
8 AAH 
9 AAI 

10 AAJ 
11 AAK 

3-SAVE FILE TO DISK 
4-CORRECT AN ENTRY 
5-DELETE AN ENTRY 
6-MAKE A HARD COPY 
7-TOGGLE SORT ALPHA <- - > NUMERICAL 
8-SEARCH 
9·LEAVE THE PROGRAM 

CHOOSE A NUMBER? 7 

CHOOSE: 
1·ALPHABETICAL SORT TO DISK# SORT 
2·DISK # SORT TO ALPHABETICAL 

NUMBER? 

Fig. 1. Program Menu 

76K 31 
53K 32 
79K 33 

119K 34 
100K 35 
125K 36 
172K 40 
69K 41 
3K 42 

119K 43 
132K 44 

12 ABLAST 34 
13 ADD 31 
14 ADD3 34 
15 ADVENT/D1 43 

PRESS ENTER TO CONTINUE, S FOR MENU, R FOR PREVIOUS PAGE? 

Fig. 2. Example of Alphabetical Sort 
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rectories. Realizing th is is need
ed only once to make a disk f ile 
of program names and disk num
bers, I decided to write my own 
program in Basic, using the 
alphabet ic sort supplied with 
Model Ill TRSDOS. You must 
enter a list of your programs, but 
deleting, correcting or adding 
programs is easily done. 

The Hardware 

The program is written for a 
32K Model Ill with one disk drive. 
Use TRSDOS with the machine 
language sort or a ·DOS with a 
similar sort for the index pro
gram; all other disks· may use any 
DOS. The program runs on• a 
Model I if you insert an alpha
betic sorting ,program at line 550 
(with a GOSUB). A ·printer is not 
essential but a printed index is a 
great convenience . . 

32K should· handle at least 
600 programs. The program 
itself is about 6K, 6.5K with re
marks, and when runn ing uses 
an additional 13K. 

The Program 

Menu item 1 (see Fig. 1) in-

The Key Box 

Disk Basic 
Model Ill 

,32K RAM 
TRSDOS 
1 Disk Drive 
Printer (optional) 

eludes f ile entries, alphabet ic 
sorting and reviewing the list. 

Print Using statements keep 
video and hard copy vert ically 
aligned. Only 16 spaces are 
planned, 12 for the f ile name, a 
blank, and three for t he disk 
number (FILENAME/EXT ###). 
The file name may be as short, as 
you like, but you shou ld fill in the 
extra spaces with blanks. If the 
entry does not have 16 spaces, 
the program wi 11 reject it and· re
peat the same index number. 
Place the disk numb.er as far to 
the right as possible; you should 
place a single number in. the 
16th position. if you include 
more information, such as pass
words or how many K in each 
program, change the Pri nt Using 
statements in li nes 570 and 
1030, change lines 515 artd 516, 
decrease the number of col
umns printed Or\ a page (line 
1040), and make the numeral in 
line 1270 equal to t he, total 
length of the Print Using format. 

Remember to load any pre
vious entries from disk before 
adding new entries. When you 
use menu option 1 to review the 
entries, the scrolling stops after 
every 15 li nes. The sorting has 
already been done. You can stop 
the listing. while it is moving by 
pressing ·s. Enter S when the 
scrolli'ng' has stopped to ret urn 
to Menu. Enter R to back up the 
video display to t he preceding 
page. 

If you wish ·to include the 
amount 'of free space on each 
disk make your entries as fol
lows: AAA ###K ###, where t he 



first ### Is the number of K on 
the disk and the second is the 
disk number. The program sorts 
these entries to come before the 
program files. If they all start 
with AAA, the program arranges 
them with the lowest number of 
K first. A better idea is to use 
AAB, AAG, etc. for · increasing 
disk numbers so they will be 
sorted by disk number (Fig.,2). 

If you prefer, you may list 
grans. Model lfl grans are con
verted to K by multiplying by 768. 

The index number, which ap
pears to the left of the file name, 
is needed to correct an entry 
(menu option 4) or delete an en
try (menu option 5). You can ob-

tain the entry number by using 
Search (menu option 8). Both the 
correct and delete functions 
print the entry for you to see be
fqre proceeding. The delete 
function rearranges the entries 
so a blank is not left. 

Printout (menu· option 6) is 
planned for three columns of 54 
lines, a total of 162 programs on 
a page. If your printer has a better 
way of setting the margin than 
Tab, change lines 1000 and 1040. 

The sort function (menu op
tion 7) gives two choices. The 
first places the disk numbers in 
front of the file names so the 
sort will be by disks. The pro
grams ·on each disk will be in al-

phabetical order. You may cut 
up a printout of this and paste it 
to your disk jackets. (The Model 
Ill sort does not do numerical 
sorts, but. the disk numbers are 
part ~of the string.) The second 
choice restores the entries to 
their original form. 

You can use any part of t he file 
name or disk number and as few 
as two characters in the search 
function (menu option 8). Using 
longer'segments yields mor!'l ac
curate program location_ Mis
spelling results in failure. If you 
do not want the first program 
found, press Enter to continue 
searching_ Enter M to return to 
Menu. You can use the search 

function to locate programs for 
correct ion or deletion; · to lqcate 
programs with the same exten
sion; such as /CMD; and in place 
of a printed .alphabetical list. If 
you don't have a printer, this fea
ture is helpful; paging through 
the video alphabetical list is 
tedious. 

The final menu item reminds 
you to save the file to disk if you 
have not done so. It also closes 
the file in case an error has left 
it open.• 

Dr. Muehlig is a Retired neuro
surgeon. He is also the author of 
severa'J articles regarding the 
TRS-80. 

Program Listing 

0 A !!ASTER DIRECTORY PROGRAM *** 
l ' *** FOR THE TRS-80 MODEL III *** 
2 ' *** WILBUR A. MUEHLIG, M.D. 
3 726 N. 91 PLAZA, I 305, *** 
4 OMAHA, NEBR. 68114 
58 CLEAR10000 : DEFINTX 'B : DEFSTRA : DIMA ( 1899) : X•0 
60 CLS:PRINT@470, "MASTER DISK INDEX" : FORZ=lT0780:NEXT 
78 CLS:PRINT:PRINT:PRINT1PRINT1PRINT 
80 INPUT"Do you want instructions (Y/NJ";I$ 
98 IF I$• "Y" GOTO 150 0 
100 CLS:PRINT:REM * USE DOWN ARROW TO ALIGN ITEMS WHEN TYPING 

* IN THE NEXT TWO LINES. 
110 PRINT" MENU 

1-START , ADD TO, OR SEE THE FI LE 
2-LOAD FILE FROM DI SK 
3-SAVE FILE TO DISK 
4-CORRECT AN ENTRY" 

120 PRINT" 5- DELETE AN ENTRY 
6-MAKE A HARD COPY 
7-TOGGLE SORT ALPHA <--> NUMERICAL 
8-SEARCH 
9-LEAVE THE PROGRAM" 

130 PRI NT : INPUT" CHOOSE A NUMBER" ; Z 
1 4 0 ON Z GOTO 500,600,700,800,900,1000,1200,1300,1400 
500 X=X+l :CLS:PRINT:PRINT"WHEN FINISHED WITH INPUTS OR TO SEE THE 
FILE, PRESS ENTER AN EXTRA TIME . TO STOP THE FILE PRI 
NTING, PRESS 'S'." : PRINT:PRINT"EACH ENTRY MUST BE 16 SPACES LONG." 
:PRINT 
510 PRINTX1 : INPUT"PROGRAM FILE NAME AND DISK t• 1A(X) 
512 IF A(X) • ""GOTO 550 
515 IF LEN(A(X)) <l6PRINT" TO 
0 SHORT I TRY AGAIN.":GOTO 510 
516 IF LEN (A(X)) >16PRINT" TO 
0 LONG I TRY AGAIN. ":GOTO 510 
S30 X=X+l 
S40 GOTO Sl 0 
S 4S REI! * REMOVE THE X THAT IS NULL AND CALL THE SORT PROGRAM 
SS0 X=X-l :CMD"O",X,A{l) 
SSS CLS 
S60 FOR B • l TO X 
570 PRINTUSING"Utt t \"1B;A(B) 
575 IF INKEY$="S" GOTO l08:REM * NOT ESSENTIALI 
S80 IF B/lS • INT{B/15) INPUT"PRESS ENTER TO CONTINUE , S FOR MENU, 

R FOR PREVIOUS PAGE"1Z9$:CLS 
S8S IF Z9$•"S"CLS:Z9$="" :GOT0100 

REM * IF YOU DON'T 'NULL ' Z9$, NEXT TIME THROUGH * 
* PRESSING ENTER WILL SEND YOU TO THE MENU 

S86 IF Z9$="R" THEN Z9$• "" :B•B-30:REM * A NICE TOUCH 
S90 NEXT 
S9S INPUT" PRESS ENTER TO <ONTINUE"1Z9 : GOT0100 
600 ON ERROR GOTO 14S0 
60S PRINT:PRINT" LOADING FILE FROM DISK ••••• •• " 
610 OPEN • r • ,1, • 1ND/FrL• 
620 INPUTtl,X:REM * X IS THE TOTAL NUMBER OF ITEMS 
6 3 0 ' FOR B = l TO X 
640 INPUTtl, A{B) 
6 S 0 NEXT: CLOSE 
660 GOTO 100 
700 IF A{l)•" " THEN PRINT" FILE El!PTY":INPUT "PRESS ENTER" 1Z:GOTO 100 
71 0 PRINT:PRINT"SAVING FILE TO DISK • •••• " 
7.20 OPEN•o• 1 1, • IND/fIL " 
730 PRINTtl ,x 
740 FOR B • l TO X 
7S0 PRINTtl ,A(B) 
760 NEXT 1 CLOSE 
780 GOTO 100 
890 CLS:PRINT: PRINT:PRINT: PRINT: PRINT 
820 PRINT:INPUT"WHICH NUMBER DO YOU WISH TO CORRECT"1B 
848 PRINT: PRINTB;A(B) 
860 PRINT:INPUT"TYPE CORRECT ENTRY. IF OK AS IS, PRESS ENTER"rA{B) 
870 GOT0188 
908 CLS:PRINT:PRINT:PRINT : PRINT:PRINT : I NPUT"WHICH NUMBER DO YOU WA 
NT TO DELETE" 1B 
912 PRINT:PRINTB1A(B) 

913 PRINT:INPUT"IS THIS THE NUMBER YOU WANT TO DELETE (Y/NJ"rZ9$ 
91S IF Z9$• "Y" GOTO 920 
917 IF Z9$• "N" GOTO 1 00 
920 A(B)•" " . 
930 FOR B • B+l TO X:A(B- 1) •A(B) :NEXT 
935 A(X)•"":X=X-l 
9S0 PRINT:PRINT" ENTRY DELETED": FOR Z=l TO 300:NEXT:GOT0100 
1000 CLS:PRINT : PRINT:PRINT:PRINT : INPUT"IS THE PRINTER ON? WHAT MAR 
GIN DO YOU WANT (TRY 6) "1T 
l0l0 LPRINTTAB(30+T) "!!ASTER INDEX" 
l01S LPRINTTAB ( 3 0 +T) " • • ••==••====": LPRINT" " 
1020 FOR B• l TO X 
1030 LPRINTTAB(T)USING"U U \ t"1B;A (B) 
1040 IF B/54• INT(B/ 54) PRINT :PRINT"REPOSI,TION PAPER AND CHANGE MARG 
IN TO NEXT COLUMN.":INPUT" (TRY ADDING 25) "1T 
1050 NEXT 
1060 GOT0100 
1200 CLS: PRINT: PRINT 1PRINT1 PRINT: PRINT: PRINT "CHOOSE: 

1-ALPHABETI CAL SORT TO DISK t SORT 
2-DISK I SORT TO ALPHABETICAL" 

1205 PRINT:INPUT" NUMBER"rN 
1207 ON N GOTO 1209,12S0 ' 
1209 PRINT:PRINT"PUTTING DISK t BEFORE FILE Nl;llE ••••••• " 
1210 FOR B• l TO X 
1220 A(B) • RIGHT$(A(B) ,3) + • "+A(B) : 

REM * A(B) IS STILL INTACT BUT PRINT USING * 
* WILL CUT OFF THE DISK NUMBERS ON THE * 
* RiGBT END. 

1230 NEXT 
1240 GOTOl00 
1250 PRINT:PRINT"PUTTING F I LE NAME BEFORE DISK t •.... • . " 
1260 FOR B=l TO X 
1270 A(B)•RIGHT$(A(B) ,16) : REM* GIVlNG US THE ORI'GINAL * 

* A(B) BACK 
1280 NEXT 
1290 GOTO 100 
1300 CLS: PRINT : PRINT: PRINT: PRINT: PRINT 
1310 INPUT"WHAT IS THE FILE NAME OR PART OF FILE NAME 

YOU WISH TO SEARCH FOR" 1C$ :REI! * USE DOwN ARROW * 
13 2 0 FOR B • l TO X 
1330 IF INSTR(A(B),C$)>0 PRINT: PRINTB;A(B) :PRINT:INPUT "PRESS ENTE 
R TO CONTINUE , 'M' FOR MENU" 1J$ . 
1332 IF J$•"!!" THEN J$•"" :GOTOl00 
1340 NEXT 
l34S PRINT1PRINTC$1 :INPUT" NOT FOUND . PRESS ENTER"1Z1GOTO 100 
1350 RETURN 
1400 INPUT"DID YOU SAVE FILE TO DISK (Y/NJ ";Z9$ 
1410 IF Z9$• "Y"GOTO 1 430 
1 420 IF Z9$="N"GOTO 1 00 
1430 PRINT"OKl ": CLOSE 
1440 END 
1450 PRINT:INPUT" ERRORI NO F I LE ON DISK OR OTHER. PRESS ENTER FOR 
MEN U" J L:GOTO 100 
1 500 CLS:PRINT:PRINT@26, " INSTRUCTIONS":PRINT 
15le PRINT• Make entries with MENU item tl. They should be l i rnite 
d t o• 
1520 PRINT.16 spaces, 12 for the file name, a blank, and 3 space s 
for the• 
1530 PRINT.disk number, e .g., FILENAME/EXT t tt . Spaces not used fo · 
r• 
1535 PRINT.characters shou l d be filled with blanks . ·Place the numb 
er " 
1549 PRINT•as f ar to the right as possible in the 16 spaces , i . e . , 

a • 
1550 PRINT.single number would go in the 16th space. PRINT USING• 
1560 PRtNT•statements are us ed in lines 570 and 1030 to g i ve even 
pr int-• 
1570 PRINT•outs on video and paper. The leng th is limi ted in order 

t o get• 
1589 PRINT.three columns on 8 1/2 x 11 paper . If you need mor e roo 
m for• 
1590 PRtNT•your f ile names, the PRINT USING statements can be chan 
ged ." 
1680 PRINT:INPUT "PRESS ENTER" 1Z:CLS 

Program contmues 
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MODEi.s I ilD ID, 41k, I DI& DIUVI 

Pal.il-m with B AYER 
The complete bill paying system for home or office! 
FEATURING: 
1 10n-line Accounts data base which helps establish who 

to pay. 
11An interactive session where you decide how much to 

pay. 
u complete check writing logic that prints checks and 

stubs including decimal to English conversion. 
u Automatic creation of a checks data base with all 

pertinent data stored in a standard file structure. 
DAutomatic bank statement reconciliation features turns 

this task into a simple on-line session. 
11 fncludes complete reporting and searching facilities to 

help ease year end tax preparation. 
11 LJser friendly documentation, as well as order forms for 

pre-printed continuous checks and window envelopes, 
are provided. 

Only 849.95 post paid 
MASTERCARD, VISA 
C.O.D. ACCEPTED 
(VA residents 

SmLL MICRO 
PRODUCTS 

______ CORPORATION 

add 4% tax) 703/620-2546 
1231 4 Ox Hill Road • Fairfax, Virginia 22033 

..-518 

ALL HARDWARE Model I Lowercase 
TRS-80 is• J,.de.,.,1rk ol Tar'ldy Corci 

DUALCASE 
UPPER/ lowercase, full . time 
from power-up; NO software; 
Standard typewriter keyboard 
operation (shift to UPPER
CASE); Control characters can 
be displayed; 128 Total char
acter set plus fu ll graphics. 

ELECTRONIC SHIFT-LOCK 
No extra keys or switches. Sim
ply tap either shift key, UPPER
CASE lock. normal shift un
locks. 

DE-B-B-BOUNCE At no extra cost 
(At your option) 

BLOCK CURSOR I f you like (No chg) 
SWITCHABLE from key board 

"Tf!E PATCH" ts covered with a 
one year lim ited warranty o n materl· 
als a nd workmanship. (Does void 
Radio Shack's 90 day war~anty.) 

"THE PATCH" Is a trademark of 
CECDAT.INC. 

"THE PATCH" is compatible 
with any word processor. any DOS 
and also other languages which use 
ROM sub-routines. 

"TH E PATCH" unit plugs into 
the ROM sockets.(does not re place 
existing ROM). Lowercase does re
quire installation of the extra video 
ROM (supplied w ith "THE PATCH"). 

Detailed instructions guide 
even the most inexperienced owner 
to complete installation in about 30 
minutes. 

Assembled and tested . . . $127.00 
Texas residents add 5% sales tax. 

WHEN ·ORDERING SPECIFY: 
"Me m Size" O "Memory Size" O 

To order. send payment plus $2.00 
shipping and handling. 

HACKS 
P.O. BOX 12963 

Housto n, Texas 77017 

National Dist. for CECDAT, Inc. 

713-4 55-3276 

..-244 
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Program continued 

1610 PRINT • When additional entries are to be made, always load p 
revious • 
1620 PRINT"entries from disk first. " 1PRINT 
l64B PRINT" The entries are sor ted a l phabetically as s oon as they 
are• 

1650 PRI NT"complete . They may be reviewed by using MENU i tem 1. Th 
e review• 
1668 PRINT"may be s t opped wh ile the screen is being printed by p r e 
ssing• 
1678 PRINT" ' S'. The previous page may be seen by pressi ng 'R '. It 
is" 
1675 PRINT• a good idea to save the file to two different disks as 
soon " 
1689 PRINT•a s your ent ries are complete. • 
1685 PRINT 
1699 PRINT• The numbers to the left of the fi l e names are index n 
umbers• 
1700 PRINT"to be used in mak ing corrections or deletions . If you a 
re • 
1710 PRINT "making sever a l deletions, do them in desce ndi ng order , 
since• 
1729 PRINT"the numbers above each deletion will be changed . 11 

17 30 PRINT1INPUT"PRESS ENTER"1Z:CLS : PRINT1PRINT 
1740 PRINT" The hard copy suggestions given in the program are f o 
r lines• 
17 59 PRINT"of le CPI and will g i ve t h ree columns of 54 en tries eac 
h " 
176 0 PRINT"on 8 1/ 2 x 11 inch paper.":PRINT 
1 77 0 PRINT" TOGGLE SORT ALPHA <--> NUMERICAL gives two choices . T 
he first • 
1780 PRINT 11puts the disk number before t he file name and the secon 
d" 
1799 PRINT 11 reverses this. The second choice is not essential but i 
s fun " 
1795 PRINT "to play with and makes a nice demonstration of your com 
puter. 11 

1800 PRINT "The sort by disk numbers wil l make a hard copy tha t can 
be cut• 

1805 PRINT 11up for d isk j a cket labels. ": PRINT 
1887 PRINT: INPUT 0 PRESS ENTER" 1 Z: CLS: PRI NT : PRINT : PRINT 
1819 PRINT• The SEARCH choice wi ll find any group of two or mor e • 
1829 PRINT"characters occurring i n the l ist of entries . It prints 
out• 
1839 PRINT.the en try, then when ENTER i s pressed , searches through 
the " 

1848 PRINT" rest of the en tr ies to find additonal occurrences .• 
1850 PRINT 
1860 PRINT" If you press BREAK and leave the program, t ype GOTO l 
e0 to" 
1 879 PRINT•return to the MENU without losing ~he dat a f i le .• 
1880 PRINT :INPUT" PRESS ENTER" 1Z: CLS:GOTO 190 

.. 
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Poor 
Man's 
Floppy 

HIGH SPEED CASSETTE SYSTEM 

Now the widely acc laimed 
JPC Cassette System is available 
for your TRS-80* computer. 
The price is only $90.00 

TC-8 Cassette System 
JPC Products 
Albuquerque, NM 
Kit : S90 
Assembled: Sl20 

by Carl A. Kollar 

I guess I don' t have to tell any TRS-80 owners 
how frustrating the cassette system that 

comes with the computer can be. Even with the 
factory mod that's available, the annoyance of 
loading and checking programs becomes just 
barely tolerable. 

If you're like me, after you've just plunked 
down a chunk of money for a Level II 16K ma
chine, "you ain't got nuttin left" for even one 
disk drive at 500 bucks apiece. So you suffer. 

A reasonable alternative is the Exatron 
Stringy Floppy (ESF). This will cost you about 
250 bucks and totally eliminates your loading 
and saving problems, automatically and fast. 
I've had one of these for about six months and 
love it! 

But, if the price is still too steep, have I got a 
device for you! 

The Device 
The February 1980 issue of Microcomputing 

had an ad that intrigued the hell out of me. It 
was a high-speed cassette system by JPC Prod
ucts acclaimed as a "poor man 's floppy." It 
made all sorts of seemingly ridiculous claims 
such as "loads five times faster," " stores 50,000 
bytes on a IO-minute cassette," " less than one 
bad load in a million bytes with the volume con
trol anywhere between one and eight." 

All this for a measly (90] bucks? How could 
this be? A call to Albuquerque answered a few 
questions: Yes, it had its own power supply, 
and, it stored programs five times faster be
cause it utilized higher density data . The com
puter outputs the information at a higher rate 
out of the rear keyboard connector. 

The ad had even claimed anyone could build 
it even if you have never soldered before. JPC 
would make it work, if you couldn't-for free. 
I was sold. I placed my order, and it arrived 
about two months later (parts shortage). 

I work in electronics, so I found the unit ex
ceptionally easy to build . It took about an 
hour. The manual is superb . (That's better than 
great.) It was clear, concise and exact with no 

.-See List of Advertisers on page 338 

FOR TRS-80* 
(Reprint of June 1980 Review, 80 Microcomputing] 

ambiguities. Important parts placements are 
stressed (polarity markings on electrolytics, 
bands on diodes, etc.). 

JPC was right! With these instructions, you 
couldn't go wrong. The board quality is excel
lent. It is double-sided and parts locations are 
clearly marked on the component side of the 
board. There are no jumper wires to install. 
JPC utilizes PC traces and plated-through 
holes for connections to traces on the other side 
of the board. 

Also, there are absolutely no adjustments or 
settings to bother with . 

The documentation is a sheaf of 8 Vi x 11 pa
pers stapled together. It is written in the nicest 
format I've seen in a while. Each command 
and/ or subjects is covered on its own sheet in 
large type. All explanations are in easy to read 
English-not computerese. 

Commands and Features 

SAVE"filename" : Saves your BASIC pro
gram on cassette. 
LOAD: Reads the next BASIC program from 
the cassette. 
LOAD" filename": Searches for and loads the 
speci fled file from cassette. 
LOAD? and WAD?"filename" : Reads file 
from cassette, and compares contents to mem
ory. 
LOADN: Prints a list of all the programs on a 
cassette, until interrupted by the " break" key. 
LOADN" filename": Same as above except the 
tape will stop at the end of the program named. 
KILL: Removes the file manager program 
from memory so that the extra memory can be 
used by large programs. 
RSET: Allows the operator to rewind and posi
tion the tape on tape recorders that have these 
functions tied to the motor control jack. 
RUN"filename": TC-8 searches for a specified 
program and runs it immediately. 
PUT" filename": Same as SAVE " filename", 
except it is for use with system tapes. 
GET: Same as LOAD, except it is for use with 
system tapes. 
GET"filename": Same as LOAD "filename", 
except it is for use with system tapes. 
GET? and GET?"filename" : Same as LOAD? 
and LOAD?"filename", except it is for use 
with system tapes. 
GETN and GETN" filename": Same as 

LOADN and LOADN"filename", except it is 
for use with system tapes. 
OPEN: Required before cassette input or out
put of a data file can be attempted . 
CLOSE: Requi red to end a cassette data file. 
PRINT#: Allows numerical or string data to be 
output to a cassette file . 
INPUT#: Allows numerical or string data to be 
input from a cassette fi le. 

I haven't counted them, so I don' t know 
about the " one load in a million bytes" claim, 
but my son, Anthony (age 11 ), loaded about 30 
of his programs from his Radio Shack format 
tape to a new TC-8 format tape. He's run them 
all and found no bad loads. 

Unlike the standard tape system, you can po
sition your tape anywhere before the program 
you want and not have to look for a blank spot 
between programs. The TC-8 patiently waits 
for the program you want and then starts load
ing without getting confused by the portion of 
the previous program you just fed it. 

Try that o n your regular cassette system; 
yo u' ll wear out the reset button . • 

ORDER NOW 
To order your TC-8 kit, send your check or 

money order for $90.00 plus $3.50 postage 
and handling to J PC PRODUCTS CO., 12021 
Paisano Ct., Albuquerque, NM 87112 (New 
Mexico residents add 40fo sales tax). <!red it card 
orders accepted by phone or mail. Personal 
checks will delay shipment. We will otherwise 
immediately ship you the TC-8 kit, the cabinet, 
the ribbon cable, the power adapter , an instruc
tion manual, and a cassette contai ning the 
software. 
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TECHNIQUE 

Make TRSDOS behave like a turnkey system. 

Model I Do Files 

Philip F. Jackisch 
4218 Rosewold Avenue 
Royal Oak, Ml 48073 

Gordon E. Knapp 
27625 Vermont Drive 
Southfield, Ml 48076 

questions; then, load and run 
the Basic program. This can be 
quite intimidating to a non-tech· 
nical user. 

Programming Out the Fuss 

We wrote a short machine
language program called Start 

changed as you desire. Refer to 
TRSDOS & Disk Basic Refer· 
ence Manual for more informa
tion on using Debug and Tape
Disk to enter machine language 
programs into memory and then 
save them to disk. 

In an appendix, the TRSDOS 

has to be protected or if other 
than three files must be used, 
these codes can be modified. 

Starting in location 6B34 are 
the codes 52 55 4E 22 41 49 44 53 
33 22. These codes stand for t he 
letters RUN"AIDS3''. (AIDS3 is a 
data management program sold 

to go through most of the steps & Disk Basic Reference Man- by Meta Technologies. We used 

As personal computers be· 
come more popular their 

users have become less techni
cally oriented. Many users have 
little need or desire to know how 
they work. Secretaries, sales-

. men, part-t ime employees, and 
family members feel more at 
ease wi.th computers if they do 
not have to perform a lot of 
tasks before getting started on 
the program they want to use. 

automatical ly with a minimum 
of fuss. When this program is 
cal led by the Auto command of 
TRSDOS, it will load TRSDOS 
and Basic, answer t he memory 
and fi le questions, and then run 
a Basic program called AIDS3. 
This is just one example. We wi ll 
show how to modify it for other 
uses. Figure 1 contains the Start 
program and explains how to 
save it to disk. 

In Fig. 1 Start loads at hex 
location 6BOO. This can be 

ua/ li st s decimal/hexadec i
mal codes. Use these codes to 
change the Start program for 
other purposes. In Fig. 1, start
ing at location 6B2C, are the 
codes 42 41 53 49 43 which 
stand for the letters Basic. The 
next three codes are OD OD OD 
which are equivalent to three 
Enter strokes from the 
keyboard. These codes load 
Basic and answer the memory 
and files questions with the 
default values. If high memory 

1. From TRSDOS type Debug and hit Enter. 
2. Hit the Break key. 
3. Type D6BOO and hit Space bar. 
4. Type M6BOO and hit Space bar. 

it to construct a mailing list f ile.) 
Any ot her Basic program can be 
entered here by using the appro
priate codes. 

After you have modi f ied Start 
to sui t your purposes, change 
the TapeDisk entry (shown in 
direction 10 of Fig. 1) to show 
the location of the end of your 
program. In our example, the 
first location was 6BOO, the last 
locat ion was 6B3E, and the en
try point to t he program was 
6BOO. With changes, the end will 

Unfortunately, with Model I 
TRSDOS the operator has to go 
through many operations before 
using a typical Basic program. 
In one particular applicat ion it 
was necessary to: turn on the 
micro and get TRSDOS; load a 
machine language program for 
lowercase charac ters; load 
Basic; answer memory and fi le 

5. Enter the machine code as shown, hi tting the Space bar after every double digit. 

The Key Box 

Basic Level II 
Model I 
16K RAM 
TRSDOS 
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6800= > 21 OF 68 22 16 40 21 2C 
6810 = > 2A 2A 68 7E FE OA CA 1F 
6820 = > E3 03 22 16 40 3E OD C3 
6830 = > 43 OD OD OD 52 55 4E 22 
6. Hit Enter. 
7. Type G402D and hit Enter. 
8. Type Debug (OFF) and hit Enter. 
9. Type TapeDisk and hi t Enter. 

10. Type F START/CMO:O 6800 683E 6800 and hit Enter. 
11. Type E and hit Enter. 
12. Back DOS Ready type in Auto Start and hit Enter. 

Figure 1 

68 22 2A 68 C3 2D 40 E5 
68 23 22 2A 68 E1 C9 21 
1D 68 20 20 42 41 53 49 
41 49 44 53 33 22 OA 



Let your TRS-80" do the proofreading on 
your SCRIPSIT' text files" 

Features of th is program include: 

• Comp lete d ict ionary mainten ance in
c lud ing the addit ion and delet ion of 
words. 

• Menu driven fo r ease o f operati on. 
• Spelling Checker 
• FREE e xpanded dic t ionaries avail

a t>le. depending o n yo ur drive 
s torag e capabilit ies. 

NEW LOWER PRICE $59.95 

1 single ::,Jded 4 0 track d rive 
2 single sided 40 track drives. 
1 dual sided 40 track d rive 
2 dual sided 4 0 track drives . 
t sing le sided 80 track drive 
2 single sided 80 track drives 
1 dual s ided 80 track d riv e . . 
2 dual side d 80 track d rives 
with RS·23 2 C Add 

NOTE These M o d e l Ill computers contain Apparat 
1nstal ted disk d ri ves and memory They are warranted 
by Apparat. I nc. fo r 90 days 

MISCELLANEOUS SUPPLIES APPARAT'S PROM BLASTER 
DISKETTES 

Double density-soft sectored -replacement g uaranteed 
protected. 15'1•· only ) 
Verbatim Data:1fe 5%" 4 0 trac k . . 
Appara t's No Name 5 11 .. " 4 0 track 
Verbatim Datali fe 8 .. model II. 

PAPER 

Spind le / Hub 

$24.9 5 
$19.95 
$39.95 

9'1i 'x t 1 ·· b lank w hite, tractor feed paper, full box 15 # or 20# .. . $24.95 
14'ti ' x 1 1 .. green bar. tracto r feed pape r. fu ll box. $34.95 
3"i' x 15/ 16" tractor teed mail ing labels. . . $ 19.95 

5•1 .. ·· p last ic library case . 
8 .. plast1c library case 
511 .... Flip-sort . 
8 .. Flip-sor t . 
1 6K memory ki ts . 

OTHER 

SPECIAL • FREE GRAFTRAX 
with EPSON MX-80 & MX-80 FIT Printers 

MX-80 $499.00 

MX·80F IT $599.00 
M X-100 $775.00 

Printer Cables $24.00 
(Spec ify Compu ter Type ) 

WE ALSO STOCK OKIDATA & NEC PRINTERS 
CALL FOR PRICES 

NEW LOWER PRICES ON 
TANDON DISK DRIVES 

Complete w it h pow er supply, chassis & configu red for 
TRS-80' M odel I or 111 

• Sing le s ided 40 track . . . ... ....... . . $285.00 
• Dual 40 o r S ingle 80 track . . .. . . $415.00 
• Dual sided 80 track . . . . . . ..... _ . $51 5.00 
• Special - 2 Dual sided 8 0's. . . $999.00 

MODEL I DOUBLE 
DENSITY PACKAGE 
Converts a standard TRS-80 M odel I 
to Double Density. 
Apparat Doubler & Nl: WDOS/80 V 2.0. 
$27 8.00 valu e for only $219.00 
Doubler alone $129.00 

..-See List of Advert isers on p age 338 

An eprom prog rammer fo r all 25 X X an d 27 X X chips. TRS·SO · 
MOD I & 111 ....... .. ... . . . .. . $149.00 
CABLE . .. . .. . .. .. ... . . .. $ 17 .95 

BUS EXTENDER 

mini version with 2 card slots and no enclosure ... .. . $ 69 .95 

ASSORTED ITEMS OF INTEREST 
MICRO C LINI C, M od f $24.95, Mod 11 1 $29.95 

The ult imate in memory & dis k diagnost ics 

M EAL M ASTER . Mod I & 11 1 D isk $24.95 
meal p lanning & g roce ry shopping aid 

FLEXTEXT/ 80 (requires Graft ra x) $34 .95 
ul ti l1ze the add1t1onal fealures of the MX·80 

printers under model I & Il l scripsit 
MICRO ACCOUNTING SYSTEM. $479 .00 

Interact ive Gil. A/R. A/P & c heckbook manager 
UNl-TERM /80, $89 .00 

Universal termina l program that takes advantage 
o f t he extended N EWDOS/ 80 commands 

BASIC BETTER & FASTER BOOK. $23.95 

Version 2.0 

The most soph ist icated DOS ever p ro
duced for the TRS-80" Models I and Ill. It 
provides the user wit h "MAIN FRAME" 
pow er on a "MICRO". 

Some Features avai lable a re: 
• Jobstream Control Language 
• M od I/ M od Ill Diskette interchangabllity 
• Double Density Support on Model I 
• Pagenation of BASIC listings on the screen 
• Basic p rogram single stepping 
• Dynamic variable ma nipu lation 
• Mult iple a rray sort s with BASIC CMD 
• Complete techn ical support provid ed 

Al l th is plus much more for only 

$149.00 

lnfoWorld 
Software Rep ort Card 

NEWDOS/ SO 
Version 2.0 

Performanc e LJ n 0 C2J 
Uoc umenta l ion U U 0 '2l 
Eaoe o i , . ..., [; 0 l2l Cl 
t:rror Ha n d l in g · J 0 0 ;a 
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WE WILL NOT BE UNDERSOLD 
CP/M® Software 
Computer Pathways 
Pearl (level 1) 

Software/Manual only 

Pearl (level 2) 
Pearl (level 3) 
Digital Research 
PL/1-80 
BT-80 
Mac 
Sid 
Z-Sid 
Tex 
DeSpool 
Micropro 
WordStar 
Customization Notes 
Mail-Merge 
WordStar/ Mail·Merge 
DataStar 
Word Master 
SuperSort I 
Spell Star 
Microsoft 
Basic-BO 
Basic Compiler 
Fortran-BO 
Cobol-BO 
M-Sort 
Macro-BO 
Edit-BO 
MuSimp/MuMath 
Mu lisp-BO 
Organic Software 
Milestone 
Supersoft 
Diagnostic I 
Diagnostic II 
Disk Doctor 
Forth (BOBO or ZBO) 
Fortran 
Fortran w/Ratfor 
Unicorn 
Mince 
Scribble 
Both 
Data Base 
FMS-BO 
dBASE II 
Access/BO 
Pascal 
Pascal/MT+ 
Pascal/M 
Miscellaneous 
SpellGuard 
The Last One 
SuperCalc 
CBASIC-2 
MicroStat 
Stat Pak 
Micro B + 
Apple Software (Business) 
Micropro 
Words tar 
Mail Merge 
Wordstar/MailMerge 
SuperSor t I 
Spellstar 
Personal Software 
Visicalc 3.3 
CCA Data Mgr 
Desktop/Plan II 
Visiterm 
Visidex 
Visiplot 

$ 99/$25 
$299/$40 
$549/$50 

$459/$35 
$179/$30 
$ B5/$15 
$ 65/$15 
$ 90/$15 
$ 90/$15 
$ 50/$10 

$319/$60 
$ 89/$na 
$109/$25 
$419/$85 
$249/$60 
$1 19/$40 
$199/$40 
$175/$40 

$2B9/$na 
$329/Sna 
$349/Sna 
$574/$na 
$124/$na 
$144/$na 
$ B4/$na 
$224/$na 
$174/Sna 

$269/$30 

$ 49/$20 
$ B4/$20 
$ B4/$20 
$149/$30 
$219/$30 
$2B9/$35 

$149/$25 
$1 49/$25 
$249/$50 

$649/$45 
$595/$50 
$699/$50 

$429/$30 
$1B9/$20 

$299/$25 
$549/Sna 
$269/$50 
$ 9B/$20 
$224/$25 
$449/$40 
$229/$20 

$269 
$ 99 
$349 
$159 
$129 

$229 
$ 84 
$229 
$139 
$229 
$185 

Personal Software (cont.) 
Visltrend/Visiplot 
Zork 
Miscellaneous 
Mic ro Courier 
Super-Text II 
ASCII Express 
Apple Software (Entertainment) 

$ 275 
$ 34 

$ 219 
$ 127 
$ 59 

Terminals 
ADDS Viewpoint 
Zenith Z-19 
Televideo 910 
Televideo 920C 
Televideo 950 
S-100 California Computer Systems 
Mainframe 

$Call 
$ 719 
$ 559 
$ 729 
$ 969 

Wizard & Princess 
Mystery House 
Flight Simulator 
Raster Blaster 
Space Eggs 
Sargon II 

$ 2B ZBO CPU 
$ 349 
$ 239 
$ 569 
$ 339 
$1975 
$ 269 
$ 249 
$ 179 

$ 24 64K RAM 
$ 29 Floppy Disc Cntrl 
$ 26 Integrated Sys. w/int. cables, tstd. 
$ 26 2P + 2S 110 
$ 29 4 Port Serial 110 

ABM 
Micropainter 
Apple Panic 

$ 22 4 Por t Parallel 1/0 
$ 29 Casio Calculators 

Pool 1.5 
$ 2B Pocket Comp. FX702 $1B5.00 
$ 26 Desk Printr/Calc. FR100 $ 79.95 

Apple Accessories 
Z-BO Softcard by Microsoft 
Keyboard Enhancer 
Apple Joystick 
Sup-r Mod 
CPS Multifunction Card 
Videoterm by Videx 
16K Card by Microsoft 
Sup-r Fan 
ALF9 Voice Board 
CCS Cards 
CCS Parallel Model 7720 
CCS Serial Model 7710D 
CCS Centronics Model 772B 
Disk Drives For TRS-Bo· Model 1 

$ 299 
$ 119 
$ 49 
$ 25 
$199 
$ 249 
$159 
$ 39 
$ 149 
$Call 
$Call 
$Call 
$Call 

CCl-100 511· ", 40 Track $ 299 
Add-ons for Zenith Z-89 
CCl-189 51/.'', 40 Track $ 389 
Z-87 Dual 5 '!. " system $ 995 
Drives for Z-90 $Call 
External card edge and power supply 
included. 90 day warranty/one year on 
power supply. 

Corvus SM 
Corvus 10M 
Corvus 20M 
Corvus Mirror 
Shugart 8 " B01R Raw Drive 
TANDON 5'/• " Raw Drive 
Power Supplies 
Diskettes-Box of 10 
Maxell 5'/•" 
Maxell 8" 
BASF/Verbatim 5%" 
BASF/Verbatim 8" 
Plastic File Box - Holds 50 5'/• • dskts. 
Plast ic Library Case 5'1•" 
Plastic Library Case 8 " 
Head Cleaning Diskette 
Floppy Saver 
Floppy Saver Rings 
16K RAM Kits 
One Kit 
Two Kits 
200ns for TRS-80*, Apple II , 

$ 3089 
$ 4489 
$ 5429 
$ 699 
$ 399 
$ Call 
$ Call 

$ 40 
$ 45 
$26.95 
$ 36 
$ 19 
$ 3 
$ 4 
$ 25 
$10.95 
$ 6.95 

$19.00 
$37.00 

(specify): Jumpers $ 
Computer Systems 

2.50 

Atari 400 
Atari 800 
Call for other Atari products 
Zenith Z89, 48K 
Zenith Z90, 64K 
Call for other Zenith products 

$ 359 
$ 699 

$ Call 
$ Call 

For fast delivery, send certified checks, money orders or 
call to arrange direct bank wire transfers. Personal or 
company checks require one to three weeks to clear. All 
prices are mall order only and are subject to change 
without not ice. Call for shipping charges. 

Scient ific Cale. FXB100 $ 49.95 
Game Watch CA90 Plastic $ 49.95 
Game Watch CA901 Steel $ 69.95 
Calendar Watch AX210 $ 59.95 
Printers NEC Spinwriter 

7710 R.O. Ser $2395 
7710 Ser w/tr. $2595 
7720 KSR w/tr. $2795 
7730 R.O. Par $2:;95 
7730 R.O. Par w/tr.$2595 
NEW 3500 Series$ Call 

Epson MX-70 
Epson MX-80 
Epson MX·80FT 
Epson MX-100 
Epson Graftrax 
PaperTiger 560 Gr. & 2K 
IDS Prism 80 
IDS Prism 132 
PaperTiger Access. 
Olivetti DY 211 Daisy Wheel 
Anadex DP-8000 
Anadex DP-9500/01 
Okidata Microline 80 Frie. & pin feed 
Okidata Microline 82A Frie. & pin feed 
Okidata Microline 83A 120 cps 
Okidata 84 200 cps 
Centronics 739 
Data South 180 cps 
Monitors 
Leedex 12" B & W 
Leedex 12" Green Screen 
Leedex 13" Color 
Sanyo 9 " B&W 
Sanyo 9 " Green Screen 
Sanyo 12" Green Screen 
Sanyo 12" B &W 
Sanyo·13" Color 
Zenith 13" Color 

$Call 
$Call 
$Call 
$Call 
$Call 
$Call 
$Call 
$Call 
$Call 
$Call 
$ B49 
$1389 
$Call 
$Call 
$Call 
$Call 
$ 739 
$Call 

$ 119 
$ 129 
$ 329 
$ 149 
$ 189 
$ 249 
$ 239 
$ 449 
$ 349 

* * * * * * Special of the Month * * * * * * 
Zenith 12" Green Screen 

$129 

Telecommunications 
Prentice Star Modem 1-yr. guar. 
Univ. Data System UDS103LP 
Univ. Data System UDS103JP 
Novation Cat 
Novation D-Cat 
Novation Auto-Cat 
Novation Apple Cat II 
Hayes Smart Modem™ 
Hayes Micro-Modem II™ 
Hayes Chronograph™ 
CCI Telnet Com. Package 

$ 125 
$ 149 
$ 185 
$ 139 
$ 149 
$ 199 
$ 299 
$ 249 
$ 295 
$ 225 
$ 135 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 

lheCPU SHOP 
420-438 Rutherford Ave., Dept. MC04M ' Technica l Information call 617/242-3361 • . . • . ~ 
Charlestown; Massachusetts 02129 Massachusetts Residents add 5% Sales Tax VISA 
Hours 9 AM-8PM (EST) Mon.-Frl. (Sat. till 5)1 Tandy Corporation Trademarkf'' Digita l Research ,,,., too . 

TO ORDER CALL TOLL FREE 1·800·343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 
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probably be different than 6B3E. 
It is not necessary to use 

Start with the Auto command. If 
you have several Basic programs 
on one disk, you could modify 
and rename Start for each use. 
Examples might be: GAME1, 
MATH2, Recipes. Someone who 
wanted to play GAME1 would 
then only have to insert the 

letters to lowercase when it 
starts. If it precedes the entry 
"BASIC'', the computer will see 
"basic" and default back to 
TRSDOS. We spent many hours 
trying to work around this prob· 
lem but could find no easy solu· 
tion. Since AIDS3 and some 
other Basic programs can work 
with lowercase characters, the 

"Unfortunately, with . .. 
TRSDOS the operator 

has to go through 
many operations before 

using a typical Basic program." 

proper disk, turn on the com
puter, and type GAM E1 Enter to 
get going. 

If you have a lowercase 
modification installed in your 
Model I and use Radio Shack's 
ULCDVR/CMD program, be care
ful. This program will defeat 
the Start program. ULCDVR 
converts all uppercase let· 

easiest thing to do is to have 
ULCDVR load with the Auto 
command, then use Shift 0 to 
get to uppercase, and type in 
Start and hit Enter. 

This example is only sugges
tive of the many possibilities for 
using Start. With Start a com
puter user can quite easily make 
the machine do what he wants ... 

TRS-80* '~t .. Q 

COLOR GAME ~ 

LIMITED OFFER! 

FREE ;~L~;Ji~u~~~~u~~~E j r~;~~S 
16K m~:0EDHl-RESOLUTION GAMES•• 

GATOR ZONE~ 
THE FIRST ANTI-PREPPY COMPUTER GAME $18 95 

WHERE YOU ' LL FIGHT OR LOSE YOUR SHIRTI 

,, ~/ STARBASE ATTACK s12~95 
~ ~ • • ...... ·~···· $12.95 '~ ........... $18.95 

~~~1~~&95 
•••GALLOPING GAMBLERS EACH 

illustrated memory banks 

P.O.BOX 289 
WILLIAMSTOWN , MA. 01267-0289 

Master Card 
and VISA accepted. 

TEL.413•663•9648 :s~;~~~~r~ ui 

CERTIFIED CHECKS OR MONEY ORDERS ONLY 

PHONE ORDERS - CALL MON-FRI 9 -5 EST 

.,- See List of Advertisers on page 338 
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WHY ARE 
SMART TERMINAL PROGRAMS 

SO EXPENSIVE?? 

Good question. Maybe it's precedence. The first widely 
known terminal program had a relatively big price tag, like 
the first word processor, and it was worth it because it was 
the only one out. But nearly every one that has come along 
since has maintained an $80 to $150 price tag, and it would 
seem that you are forced to pay it or (admit it) trade it. Some 
of these programs do a lot, and some don't. But if you are in 
the market for such a program you should look closely at 
TELCOM from Mumford Micro Systems. Ou r price is 
$39.95, and it is supplied on disk for Model I or Model Ill. 
TELCOM is menu driven, extremely easy to use , and sup· 
ports the following features: 

• Terminal Mode: 
Save data on disk. 
Spooled printer output. 
Upper and lower case support. 
8 programmable automatic (log on) messages. 
10 programmable character keys for special codes. 

• Dump the RAM buffer to a disk file. 
• Transmit a disk file in ASCII or binary. No conversion is 

necessary. 
• Recieve a file in ASCII or binary. 

These transmit and receive functions automatically 
generate and exchange a 16 bit checksum to verify 
valid data when the person on the other end is also 
running TELCOM. If the transmission is correct, 
TELCOM tells you so. 

• Define a buffer "open/close" protocol to save only 
selected data. 

• Define a "halt/resume" (Xon/Xoff) protocol for file trans· 
fers. 

• Easily examine or change baud rate, bits per word, par
ity, and stop bits. 

• Save the entire program as configured on disk. 

In addition to the above major featu res there are many user 
conveniences. If you want to communicate with large main
frame computers, data banks, personal information ser
vices, bulletin boards, another computer across the room 
or your buddy across town; or if you just want an easier to 
use smart terminal program, look into TELCOM. If it doesn't 
do everything you need at a very reasonable price you are 
welcome to a full refund. And if $39.95 seems too cheap for 
a smart terminal program, you can send $79.95 instead! 

TERMS: $39.95 plus $1.50 postage. California residents add 
$2.40 tax. VISA. MASTERCARD. and COD orders accepted. 
Specify Model I or Model Ill. 

MUMFORD MICRO SYSTEMS 
Box 400-T Summerland. California 93067 (805) 969-4557 

Quality software since 1978 

..-67 
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GENERAL 

Concepts of computer modeling. 

Sublime Simulations 

James Edward Keogh 
121 Gordon Street 
Ridgefield Park, NJ 07660 

A recent television program 
showed dramatic full color 

computer drawings of Saturn. 
When compared to photographs 
taken by unmanned spacecraft 
the untrained eye cannot see 
any differences. These com
puter drawings are one of the 
latest applications of computer 
simulation. 

Corporations are turning to 
computer s imulation models to 
conduct basic design experi
ments. Testing a design on a 
computer is less expensive than 
testing prototypes. Design en
gineers draw new cars, planes 
and a host of other major prod
ucts on computer terminals. 

After programming the basic 
design, an engineer can simulate 
production conditions. The com
puter simulation model illustrates 
the product's weaknesses. 

Simulation models can also be 
fun to play with. You can fly every
thing from a single engine two-

without leaving the ground. 
Simulation models used by the 
armed services for training 
fighter pilots are finding their 
way into electronic game amuse-

"Testing 
a design 

on a computer 
is less expensive 

than testing 
prototypes." 

ment centers. For a quarter you 
can test your skill flying against 
the enemy-and really feel like 
you are flying. 

At first, the thought of prepar
ing a computer simulation mod
el frightens many programmers. 
Although developing such a 
model takes time and requires a 
well thought out plan of attack, 
it can be accomplished with 
your microcomputer. 

No magic is involved. Simula
tion models convert data into 
illustrations of resulting situa
tions. If you can work out per-

simple simulation model and 
put it to work for you. 

How a Simulation Model Works 

External factors influence al
most everything around us. 
Stress and airflow affect an air
craft's structure. The flow of 
customers into a retail store af
fects a business. If the cus
tomer flow increases, the oper
ation should be expanded. 

The first step in creating a 
simulation model is to identify 
all factors influencing the sub
ject. The number of factors In
cluded in the model varies with 
the simulated-ebject's complex
ity. An aircraft simulator wil l 
have many. 

You must list each factor, re
gardless of its importance, if the 
model is to achieve any degree 
of accuracy. Large simulat ion 
models of complex systems are 
cumbersome to develop and 
debug. Most programmers who 
design models tackle no more 
than is practical. They break 
larger systems such as an air
craft into subsystems such as 
the frame or wing design. The 
list of factors becomes more 
manageable. 

After you identify the factors 

ship with the subject. I will apply 
the modeling steps to a simple 
but practical problem-should 
a gas station owner install a 
third gas pump? 

The initial step is to determine 
factors irrfluenclng the subject. 
in this case, I will develop a 
model of t he business sub
system in the problem. 

The factors I must consider 
are the time of day; the number 
of cars; the time it takes to ser
vice a car; and t he number of 
cars using each pump. When I 
combine these factors I will 
have a subsystem of customer 
fio.w at the pumps. This is the 
segment of the business I need 
to s imulate. 

The second step is to f ind the 
relationship of the factors to the 
system. I must take measure
ments to break the relationship 
down into numbers. For ex
ample, a window glass will 
break if a certain pressure or 
weight is placed against it. Pres
sure or weight is a factor in win
dow glass design. The engineer 
can measure-by trial and er
ror-how much pressure the 
glass can withstand before it 
breaks. This information ex
presses the re lationship be-

seater airplane to a spacecraft- centages you can develop a you must measure their relation- tween a pressure or weight to a 
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window glass. 
Before I can develop a simula

tion model of the gas station I 
must measure the f low of cars 
for each pump at each time of 
day and for each day of the 
week. After several weeks of 
measuring, I wi l l know an 
average service time, and the 
number of cars per hour ser
viced at a particular gas pump. 

In my simulation model I use 
a math relationship involving 
percentages. Let's say that 30 
percent of the time both gas 
pumps were in operation. Only 
one pump was in use another 30 
percerit of the time and 30 per
cent of the time no pump was in 
use. Three cars were in the sta
tion 10 percent of the time. 

I also need to know from my 
study how frequently customers 
arrive. Suppose a new customer 
arrives every 15 minutes on the 
average. There will be times 
when a customer may not arrive 
for over an hour and other times 
when customers wiU arrive every 
five minutes. 

In some systems the relation
ships cannot be easily identified 
by percentages. More detailed 
models require regression analy
sis and other statistical methods. 

In the gas station model I as
sume that customers arrive at 
random. I will use the random 
number generator for the range 
zero to 100. 

The next step is to assign a 
meaning to the random num
bers. Numbers 0-29 mean that 
no cars are in the station . 
Numbers 30-59 mean one . car 
has arrived. Numbers 60-89 
mean two cars have arrived. 
Numbers 90-100 mean three 
cars have arrived at the station. 
The numbers reflect the per
centages of occurrences that 
actually took place. 

Traffic flow measurements 
show that a car arrives every 15 
minutes at the gas station. To 
simulate the arrivals of ·cars I 
need a clock to activate the ran
dom number generator with in 
the program. In the model 15 
minutes do not have to pass be
fore the next car enters the gas 
stat\on. You can use a few sec
onds as long as you remember 
the time represents 15 minutes. 

A different clock must time 

this example it takes five 
minutes to service each car. As 
with timing the arrival of cars, it 
is not necessary to use five 

"More detailed 
models require .. 

other statistical 
methods." 

minutes on the computer clock. 
However, the times represent
ing the 15 minute arrivals and 
five minute servicing must be 
proportional. The clock in the 
simulation model might have a 
ratio of one minute equals one 
second. My model uses 15 sec
onds and 5 seconds to represent 
actual times. 

Displaying Results 

Simulation models allow you 
to understand and manipulate 
complex . situations easily. Il
lustrations best communicate 
this understanding. 

The computer pictures of 
Saturn . .illustrate this concept. 
The computer received data 
measurements from the space
craft. Raw measurements might 
have been meaningful to a few 
scientists,. but these numbers 
have no meaning for most of us. 
A programmer instructed the 
computer to ·make sense out of 
the numbers. The computer 
assigned shades of various col
ors to represent each set of 
measurements and then dis
played the colors for an easy-to
understand image of Saturn. 

When you come to the display 
portion of your simulation 
model, pretend you're an artist. 
How can the simulation model 
graphically display the data? 
The best approach, although 
not always practical, is to il
lustrate the model as close to 
reality as possible. 

The gas station simulation 
should illustrate cars arriving 
and stopping at the pump; the 
gas station attendant servicing 
the car; and cars leaving the gas 
station. Do not forget to il
lustrate the most important 
item-the gas station! 

You can use detailed illustra-
the servicing of each car. For t ions or a simple square to 

represent the cars, pumps, and 
so on. The method you use 
depends on your skills as a pro
grammer and artist. For the gas 
station model I use rectangles 
to represent all factors. 

I draw the gas station first. 
The arrival c lock begins next 
and activates the random 
number generator. After the 
computer determines the num
ber of cars, it draws the cars and 
drives them into the gas station. 
The second clock determines 
when the computer drives the 
car out of the station. 

One of the major objectives of 
a simulation model is to permit 

. the user to manipulate the 
model. How will the situation 
react if factors change? For ex
ample, what happens if an air
craft encounters a head wind of 
15 knots? The user inputs this 
change and the model il
lustrates the effect. 

When you design a simula· 
tion model you must consider 
what factors will vary during a 
run. Pose these measurements 
as questions to the user. 

ELECTRONIC NOTEBOOK 

In the gas station model the 
user can change the arrival 
times of cars and the percen· 
tage breakdown of the station's 
business. Measured data al
ready in the model becomes de
fault measurements if the user 
does not input a new arrival time 
or change the volume of cars. 

Before the computer draws 
the gas station, it asks the user 
to input the variables. Input 
variables need not come at the 
beginning of the program: They 
can come anywhere before the 
calculation stage. For example, 
the computer could draw the 
gas station and then ask for the 
variables. 

Why would a gas station 
owner need a computer simula
tion model? He can briefly 
analyze the raw data to come to 
a decision. 

A computer model permits ex
perimentation. Where it might 
take several hours to recal
culate the performance for each 
factor changed, the computer 
simula_tlon model provides 
results within seconds. • 

A totally new concept in small·scale information management for the TRS.ao (R). LOG 1s an 
assembly language utility which fills the gap between text eci.tors and data base managers to 
provide a true free.form in format~on storage and retrieval system with u nheard·of ease of 
operation. 

LOG·CM O creates on a formatted diskette a LOG l 1le lrom l to 170 pages long, each page 
containing 1 full screen of in format ion. Pages are accessed ind1v1dually or sequent ially, as 1f 
thumbing through a tx>ok . Information is added. updated. or deleted from each page in free 
form by an integral cursor-orientecl-teKt editor. Each diskette becomes a separate organized 
notebook to use and re-use as you please. 

Insert, Delete. Tab. Clear, and full cursor pas1tmnmg are supported. as well as bllnkmg cursor 
and auto-repeat. All functions operate with the ease of a single keystroke including Global 
Search. Output to printer 1s provided. LOG can even be accessed from BASIC w.thout k:>ss of 
program. 

Why, when you own a computer, do you still keep records by hand' Throw away your pencil 
and paper! Use your computer as you never dreamed of before• 

Model I 32 or 48K $44. 95 (uppercase only) 
(uppe<case/ lowercasel Model Ill 32 or 48K $49.95 

(minimum system. 32K. 2 disk drives. 
DOS 2.3 (I) or 1.3 (Ill) required) 

Write or Call for further information 

KSoft 
318 Lakeside Drive 
Brandon, MS 39042 

(TRS-80 is a trademark of Tandy Corporation) 

(601) 992 2239 

MasterCard and Visa accepted. 
MS Residents pay 5% sales tax. 
We pay sh1ppmg and handling. 

..-331 
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WHdT DOES 
80 mlCROCOmPUTlnG 

DOFORYOU1 

Canadian 1 year only/US funds $27.97 Foreign Surface 1 year only/US funds $44.97(Faeign Air, p1ease irquire.) 

80 Microcomputing •PO Box 981 •Farmingdale, N.Y. 11737 
*TRS-80 is a trademark of Tandy 
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MASTER ELECTRONICS, INC. 
~"TRS-80" qy~ - * F-723 

CAN SET YOU UP IN A 

Model Ill's 
ALL- PRINTERS 
AND - MORE!! 

* PLUS* 
THE ALL NEW: 

TEXAS CALL COLLECT: 5121689-5536 

MASTER ELECTRONICS, INC. 
154 NORTH 5th 

RAYMONDVILLE, TX 78580 
.,. 146 

is HAA[] CDP'r 
STDAAUE 

a problem? 

Here's the ideal way to keep your grow
ing collection of 80 Microcomputing in 
order! The 80 Microcomputing Library 
Shelf Boxes. 

... s turdy, corrugated, white, dust-resistant boxes will keep your 
issues of 80 Microcomputing orderly and available for constant 
reference. Self-sticking labels are avai lable for the boxes, too, not only 
for 80 but also for Kilobaud Microcomputing, 73 Magazine, CQ, OST, 
Ham Radio, Personal Computing, Interlace Age, Byte and Radio 
Electronics. Ask for whichever labels you want with your box order. 
Each box holds a full year of the above magazines. Your magazine 
library is your prime reference. Keep it handy and keep it neat with 
these strong library shelf boxes. One box (BX1000) i s $2.00, 2-7 boxes 
(BX1001) are $1.50 each, and 8 or more boxes (BX1002) are $1.25 each. 
Be sure to specify which labels we should send. Shipping and handling 
charges are $2.00 per order. Call in your credit card orders on dur toll 
free line 800-258-5473, or use the order card in the back of the magazine 
and mail to: 

ATIN: BOOK SALES [f Q _m_ i_c_r_o_c_o_m_p_u_ti-n-=-cTgc--i. I :~e~~;~~ugh, 

Plt-<etW ct llO\.\- 4-h Wl't'b for d t>ltvt•ry No coo order" cl< ( t•p 1t•d 

...-See List of Advertisers on p age338 

80rT\V'AR~ 

1607 North Cochran 
Hutchinson, Ks. 67501 

(316) 663-1047 

ANNOUNCING 

g/lzeg/we nflj-gfrsl 
Genfurlj Gfub 

*A C lub for all TRS-80 Computer Owners . 

*Wholesale prices on popular products, saving up 
to 503 of retail prices. 

"""Objective, Unbiased, Tough Reviews of H a rdware 
Sofware, Systems, Supplies, Critical Analys is 
of products : reveal ing what they can and can not 
do. 

*Newsletters with your stories, Articles , Industry 
Reviews, · Practical Uses for Business , Personal, 
Profess ional , Hobby and Entertainment. 

* Programing Support for Compilers, B a.sic, e tc., 
Beginners and advanced. 

*Comparisons of Product Groups by cost, Cap
a bilities, Etc. 

* A source for selling your own Programs and In
ventions. Up to 803 Royalty. Why let others 
have the lions share? 

*Membership- - • - - - - - - - - - - $25.00 per year. 

*WANT MORE INFORMATION? Please send $1.00 
to cover cost of Info.& P ostage . 

...-171 

YOU DON'T NEED 
AN EXPANSION INTERFACE! 

Running out of room? 
Increase the memory in your T~ Model I or PMC® up to 48K w ith no external 

hardware! The INTERNAL MEMORY'"'"' plugs in inside your keyboard case w ith NO 
SOLDERING and can be easily removed at any time. Hundreds of satisfied customers 
have proven that the INTERNAL MEMORY is reliable, does not cause heat or power 
supply problems, and is compatible w ith virtually all hardward and software. 

IM-l B INTERNAL MEMORY'M (321() $85.50 complete ($59.50 less RAM} 
IM-2 INTERNAL MEMORY™ (481() $1 40.00 complete ($89. 50 less RAM) 

SPEED UP your TRS-80/PMC-80 and add a PRINTER! 
The SPRINTER™ plugs into the Z-80 socket in your TRS-80/PMC case with NO 

SOLDERING. The SPRINTER equips your computer w ith a standard parallel printer 
port (extending out the case by the expansion connector) w ith no other hardware or 
software needed. In addition, the SPRINTER allows software selection of 8 different 
speeds from 2/3 to 3 times "normal" (no delay line needed). Speed automatically 
switches to normal during cassette and disk operations. 

SPRINTER™ speed-up/printer port (assembled & tested) 
SPRINTER™ speed-up only; no printer port 

$99.50 
$69.50 

All products guaranteed for 1 year with a 30-day return privilege. PLEASE INCLUDE 
$3.00 SHIPPING IN U.S., $5.00 for CANADA, 15% for overseas orders. 

Send a self addressed stamped envelope for more information. 

• 3555 South 3200 West Salt Lake City, Utah 84119 (801) 967-2324 

DEALER INQUIRIES INVITED ...-1s3 

Prices valid through end of month on front cover. 
Disk, Modem, SO-character display coming soon! 
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A strange visit to the weird world of the TRX-80. 

Vexed by the Void 
Randy M. Resnick 
17 rue Jean Giraudoux 
75116 Paris, France 

TO: Fleet Command 
FROM: Expedition Leader 
Dulo Par 

RE: Planet 02, system 1021, Ver
sion 21 .2 

Day 21011201: 

Forgive the delay, Command
er Xake, but we hit a snag in our 
exploration of the second large 
continent. Now that the waters 
have drained from the south
western coast, our progress 
continues. Just as we discov
ered the purpose of the millions 
of " automobiles," we will soon 
have the key to the mystery of 
the " TRX-80"- devices we have 
found everywhere. (Note: We do 
not yet understand the use of 
the number "80." These beings 
used at least 10 number bases 
and somehow knew which was 
used in a particular case with· 
out being told.) I am convinced 
these devices were important to 
the beings, because they had to 
actually get out of their "cars" 
to visit the TRX-80. 

The discovery of a race living 
inside moving chambers made 
of metal and rubber, equipped 
with lights and noisemaking 
equipment, is indeed one of our 
greatest accomplishments. Our 

understanding of this phenom
enon was made easy by the 
many films and books we found 
that refer to the "automobile." 

Unfortunately, until now we 
found no documentation what
soever on the TRX-80 (not even at 
the numerous places where their 
owners obtained them). We sus
pected religious significance. In
deed, the printed references we 
found showed images of beings 
seated before the objects, pre
sumably for worship. 

Then came a breakthrough! 
Certain great thinkers did write 
and distribute secret words of 
inspirat ion to the believers. 
Deep under the surface of the 
planet we found a collection of 
these tomes. After carefully 
analyzing the writings we con
fidently propose the following 
theories about this cult: 

00. Their main spiritual goal 
was to communicate with the 
all-powerful being that con
trolled their universe, called an 
"X80." Evidence indicates the 
X80, or "Holy CPU," was very 
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just and listened when properly 
addressed. It, however, never re
tained what was said from one 
day to the next. 

01 . Several stages of enlight
enment, or " Levels," were prac
ticed by the believers. They were 
under constant pressure to " up· 
grade" or "add peripherals," indi
cated by many public notices in 
books for the devout. One of 
these books (BXTE) consisted al
most entirely of these "advertise
ment" notices. 

02. Much time was spent 
studying the works of MICRO
XOFT, apparently a prophet able 
to converse fluently in the holy 
tongue of the X80. While one of 
the books we found contains a 
long list of sermons (called "rou
tines") by MICROXOFT, it is in a 
tongue other than that of the be
ings themselves; it is not known 
whether they actually under
stood what they were studying. 
A self-proclaimed oracle known 
as KITXZ devoted his entire li fe 
to predicting the actions of the 
holy CPU. 

10. As new devotees joined 
the ranks, they communicated 
with the CPU through an inter
preter, usually a disciple of 
MICROXOFT who lived in a 
" ROM." How the beings them
selves understood the vague 
messages of the interpreter is 
not known. At the first Level, the 
interpreter responded with one 
of 10 different questions, just 
like our phi losophers ! 

11. The beings sometimes 
mastered the tongue of the sect 
called the "Assemblers," the 
leader of which was named 
BARDXN. After standing in an 
assembly line, they were able to 
address the X80 very precisely. 
Others invoked a monitor such 
as the famous T-XUG, but T-XUG 
performed poorly unless it was 
"high." If the believer made a 
slight grammatical error in ad
dressing it, the X80 would dis· 
appear or "hang-up," or worse, it 
would "gl itch" or " put out gar
bage." This last reference per
plexes us greatly, for we pre
viously understood that garbage 
was created just for that pur
pose-to be put out. 

12. In another sect of the 
original doctrine, the DOX is a 
central figure. There are many 
variations on this name, but the 
only clear reference indicates 
that "TRXDOX" was their equiv
alent of our " evil one," and was 
considered the source of many of 
their problems. It appears that 
other DOX f igures eventually 
became powerful enough to over
come the influence of TRXDOX. 

20. One enigma is the frequent 
reference to "XANDY CORP," 
presumed to be a major force. It 



is unclear whether it was good or 
evil, because while XANDY was 
often consulted for help, it rarely 
answered the queries of the 
faithfu l hordes, and was seldom 
mentioned in kindly terms. Also, 
according to our translations, 
XANDY is supposed to have put 
a "hex" in the TRX-80. A "news
letter" was said to have been 
created by XANDY for the faith· 
ful, but the writings of the wise 
men state this was a myth. 

21. Hundreds of wars were 
fought simultaneously within the 
cult. Soldiers were beseeched to 
sign up to fight the enemy. They 
were promised real-time action 
and adventure. While none of 
these wars ever ended or had any 
effect on the lives of their time, 
new wars continually started. 
Our military experts soon ·will 
issue their own report. 

22. We know magnetism 
played a considerable role in the 
practices of these people. They 
feared magnetism could profane 
the sacred scrolls. (Scrolling, it 
seems, was a major activity of 
the TRX-80.) Legend states that 

QUICK 

TRS-80# 
Model 
I/III 

the evil TRXDOX was once pun
ished by being subjected to a 
magnetic field. From that time 
on, he took revenge by cruelly de
stroying the records every good 
DOX needed to be useful. 

In conclusion, Commander, I 
hope you are as pleased as I am 
with the results of this expedi· 
tion. There is one thing we need 
to continue our research here, 
however. Please see the en
closed requisition for a new 
computer. Ours became unus
able, due to a problem that 
started just after we landed 
here. It is impossible to enter 
data because each xeystroke 
creates a double-image on the 
xideo. We are unable to correct 
this, even with our best de-xey
bounce software. 

Respectfully, 
Dulo Par• 

Randy is an amateur radio 
operator, musician, and is cur· 
rently in Paris at work on laser 
graphic systems. 

CUBE 

Level II 
16 K 

Guaranteed to solve any Rubik~s 
Cube <TM> or triple your money 
back. Enter 54 color faces of 
cube or let program set up 
random pattern to be solved. 
Program run can be interupted 
to allow user to enter his/her 
own moves. Interesting program. 
Send $19.95 plus •1.50 postage ~ 
handling to: 

Alpha Queue Systems 
Dept. A 
P .0. Box 20885 
Dallas, TX 75220 

Texas residents add 5X <•1.00> 
sales tax. Checks only please. 

* Trademark of Tandy Corp. 
TM Trademark of Ideal Toy Corp. 

,,. See List of Advert isers on page 338 

Supercharge Your Micro's Performance With 

The Professional Operating System with CP/ M™ Compatability 
•Spectacular Ptrtonn1nct. Programs run 3 to 10 times laster compared wi lh TASOOS or CP/M 

Benchmark results up to 20 times faster obtained with some applical1ons by independent firm ' 

•Doubi1-Sid1d Drive Support. Provides 1 7~ Megabytes ol storage per s· double·s1ded ldens1ty 01sk 
1n1erm1• any comtunat1on of s1ngte· or double·sided drives on-ltne 

•E1p1nd1d Dlrtetorits. Store larger number of hies and more intormalton per disk 
•AutomaOc: O.nalty / Slda ~ac:19n"lon . Detects changes 1n disk format automatically Change disks at 

anv time without comprom1sino data or ··eOOS/ RP.ad -Qn1y· · errors 
•Fut Disk Backups . Copy a complete 8" SSIOO diskette (610K I m less than 80 seconds Copy a 
double·s1ded/ dens1ty diskette ( 1 25 Megabytes) 1n less ltlan 1 mmute 45 seconds ' 

•Hard Disk Drive Support. Supports large hard disks in excess of t .000 Megabytes without pan1t1oning 
•Adv1nc1d Utllhies. Complete set 01 disk ut1l1t1e s system.Oare and 11me tunchons . commun1caflons 
channel interface etc prnv1ded as standard tealures 

•Enh1nc1d Automl1k Print Spolllng. Run multiple prin ters s1muUaneously. support for multiple 
Queues ana printers 1s stancJaro leature on spooling versions 

•CPI M CompltlbtHty. V1n ually any CP/ M (version 2.xl program will run under TURBODOS without 
mod1licat1on Also lully media compatible with standard CP/ M-tormat diskettes. 

•Adv1nt1d M1lntr1mt-llk1 ttatur11 . 1ncludes read-atter-wrile vahdaltan of all disk updale operaltons . 
type-ahead butters. mcremenlat disk backup utility. password/ log-on security. system dale and time 
luncttons accepts strrng ol mult iple commands. and numerous 01her capab1hl1es not available under 
CPt M or TRSOOS Mull1·user . network:mg versions also available 

TRS-80 Model 11 s 1 9 5 Dealer and OEM inquiries invited 

and Xerox 820 versions 
Special Introductory Price Data -Rx. Inc 

Easily adaptable to any Z80·based computer. 

(408) 375-2775 • 686 Lighthouse Avenue• Monterey, 93940 

TURBOOOS is the registered trademark of Software 2000 ~292 
CP/M. MP/M. and CPI NET are registered trademarks ol D1g1tat Resea rch 

Auto·dial/ Auto-answer 
Modem 

Get connected automatically with the Microconnection™! 
A quality direct connect modem that dials the phone and 
answers it too. It transcribes transmissions. decodes busses. 
runs printers. and eliminates the need for the RS23 board. 
the expansion interface, and the "obsolete" acoustic 
coupler. FREE Smart80 terminal software for TRS8o· in· 
eluded ($79.95 value). 
Bussdecoding Microconnection for TRS80' 

with Auto-dial / Auto-answer 
RS232 Microconnection 

with Auto-dial / Auto-answer 

$249.00 
$328.00 
$199.00 
$224.94 

the !!UC!ope!!phe!~! corpor~t!O!! 
2643 15lst Pl. N.E.. Redmond. WA 98052 (206) 881-7544 

·1rodemork of Tandy C0<p • ~ ..-298 
I 
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SERIES 

Is there a computer career in your -{u.ture? 

Technological Destiny-Part I 

Gary Dllllio 
1109 Madison Avenue 
Prospect Park, PA 19076 

At work, does your mind drift 
to your computer at home, 

alone and unplugged, helpless 
without you to guide It? Have you 
ever rushed home from work anx· 
lous to try out a new proyram? Do 
you sometimes think a job as a 
Programmer, Computer Specia
list or Computer System Analyst 
might be Interesting? 

At the risk of sounding like an 
advertisement, If you answered 
yes to any of the questions, 
maybe the computer field Is for 
you. The pay is good and oppor· 
tunlty abounds. Entry level post· 
tlons require a knowledge of Ba· 
sic, Cobol and Fortran languag
es. A familiarity with Automatic 
Data Processing (ADP) Is also 
required. 

This article Is the first of a 

you better understand your 
computer. 

ADP or EDP 

Computer professionals de
fine their field as either ADP or 
EDP. The DP stands for Data 
Processing. A indicates Auto
matic and the Eis for Electronic. 
There is no real difference be· 
tween the two. For the purpose 
of consistency, I will use EDP. 

Computer Components 

A computer can be broken 
down to three types of compo
nents: input, process and output. 

Computer instructions are 
called programs. A program tells 
the computer what to do with the 
Information It Is going to receive. 
This Information Is called data. 
The input component accepts 
programs and data. 

The process component oper
ates on the data according to 
the program's prescribed step
by-step Instructions. 

Processed data Is communi
cated by the computer to the oper
ator via the output component. 

lnµut or output devices have 
to be able to convert from the 
machine's language to human 
language~ Some devices can on
ly be used tor Input and some 
are limited to output. Others 

series. Even If you have no lnten- communicate both input and 
tlons tor a computer career, the output. 110 devices, usually 
concepts explained wlll help separate from the Computer 
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Processor, are referred to as 
peripherals. 

The TRS-80 Model I keyboard 
is an input-only peripheral. The 
video screen is output-only, and 
the cassette recorder is both an 
input and output device. The cas
sette player/recorder is a true 1/0 
device on the Model I. 

The processor is usually re
ferred to as a CPU (Central Proc
essing Unit). The CPU is a multi
faceted network of electronic de
vices and Integrated circuits that 
receive input, project output and 
control the operations of all 
peripheral equipment. It is the 

heart of any computer. All the 
components linking with the CPU 
would be worthless without it. 

Internal Storage: 
Core vs Memory 

The CPU stores a program and 
data in an area called on-line 
memory. On-line memory refers to 
the storage capacity available to 
the CPU. Memory storage off-line 
refers to 110 device storage. On
Ii ne storage of CPU memory 
capacity is measured in K, or 
Kilobytes. A byte is the amount of 
storage necessary to store one 
character. A byte Is made up of a 
number of bits (binary digits). In 
the TRS&l, 8 bits equal 1 byte. A 
kilobyte, or 1 K, is equal to 1024 
bytes. A TRS&l 4K Model I has 
4096 bytes of memory on-line to 
the CPU. 

TRS-80 CPU memory is div
ided into two sections: ROM 
(Read Only Memory) and RAM 
(Random Access Memory). ROM 
memory cannot be changed as 
it contains the operating sys
tem. The operating system is the 
master program instructing the 
CPU for peripheral utilization. 
This master program is often 
called the Executive Program. 

RAM memory Is for program 
and data storage. The memory 
associated with the TRS-80 (4K, 
16K, or 32K) is RAM memory. 

110 Devices 

Obviously, each computer 
function I mentioned needs fur
ther, more detailed explanation 
to be comprehensively under
stood. The remainder of this 
first part of t he series will deal 
with the various devices used 
for 110 computer operations. 

In the late 1880's, Herman Hol
lerith, a statistician for the Bureau 
of Census, developed an optically 
read punched card for data tabu
lation. Each column has a punch 
or punches, to represent a char
acter. There are usually 80 col
umns per card. A card reader con
verts the punched representation 
into bytes or characters. By using 
a card punch, cards can also be 
used as output. The cards are 
easily altered and Inexpensive. 
Compared to other 1/0 devices 
punched cards are very slow. 



Each card has an 80 character 
limitation. Paper tape is like 
punched cards. It Is a continuous 
form of punched holes to be read 
as input or produced as output. 
Paper tape is less expensive than 
cards but cannot be altered as 
easily. Because it is continuous, 
there is no 80 character limitation. 
Records cannot get out of se
quence as they can on punched 
card systems. Paper tape is also 
slow. Its usual transfer rate is less 
than 800 characters per second; 
unlike punched cards it is not 
common in industry today. 

Magnetic tape, such as cas
sette tape, is the most widely 
used 1/0 media. Tapes are writ
ten and read sequentially and 
are referred to as Sequential Ac
cess Media. Sequential access 
means the records on tape are 
read in sequence. 

Large computer systems use 
iron oxide tape on reels measur
ing 112 inch by 2400 feet. Tapes 
are read and written much faster 
than cards but slower than disks. 
Tape is relatively inexpensive 
an·d compact. One reel stores 
millions of characters. The main 
disadvantages are the difficulty 
to change and rearrange data 
and, unlike cards and paper tape, 
the unreadability by humans. 

Disks come in many sizes and 
varieties. Most common on mi
crocomputers is the 51/.; or 8 
inch floppy disk. Floppy disks 
(so called because of their pli
ability) resemble 45 RPM rec
ords. They are protected by a 
permanent paper cover. Most 
large data processing installa
tions use a rigid group of disks 
stacked on top of one another 
and spaced by a spindle called a 
disk pack. The disks are coated 
with an iron oxide material on 
both the bot~om and the top. 
Data can be recorded on ail sur
faces of the disk pack except 
the very top and very bottom. 
The disk access arm has two 
read/write heads, one for the top 
and one for the bottom. A disk 
records information on circular 
tracks. Disks are used for input 
and output. 

The miljor advantages of the 
disk are speed and its ability to 
handle Random Access files. A 
Random Access techniq ue 
means the ability to select a 
specific record without reading 

DEVICE INPUT -- --

PUNCHED YES 
CARDS 

PAPER YES 
TAPE 

MAGNETIC YES 
TAPE 

DISK YES 

OCR YES 

MICA YES 

PRINTERS NO 

COM NO 

CRT NO 

through previous records. The 
major disadvantage of disk is its 
relatively high cost. 

OCR represents Optical Char
acter Recognition. With OCR 
humans and machines can read 
the characters. Human readable 
characters are optically scanned 
by the computer and interpreted 
into machine readable code. Ob
viously, this saves time and 
money by eliminating data con
version efforts. OCR input is 
usually typewritten on special 
forms. The comp~ter uses a 
photo-electric cell to optically 
scan each character and convert 
it into machine-readable code. 
The major disadvantage of OCR 
equipment is cost. MICA (Mag
netic Ink Character Recognition) 
is similar to OCR except char
acters to be read are magnetically 
coded. MICA is primarily used by 
the banking industry. Like OCR it 
is very expensive. 

The most common form of out
put is printed. Printers and plot
ters print alphabetic, numeric or 
pictorial information in a variety 
of fonts and colors. Industrial 
printers operate from 200 lines 
per minute to 50,000 lines per 
minute. Laser printers, now be
ing tested, will double that figure. 
Printed output is easy to read 
and convenient. Storage of print
outs often becomes a problem: It 
is cumbersome and expensive. 

OUTPUT SPEED COMMONALITY EXPENSE ACCESS - - --- --

YES SLOW LESS COMMON INEXPENSIVE SEQUENTIAL 

YES SLOW RARE INEXPENSIVE SEQUENTIAL 

YES MEDIUM COMMON INEXPENSIVE SEQUENTIAL 

YES FAST COMMON COSTLY RANDOM 

NOT SLOW RARE COSTLY SEQUENTIAL 
USUALLY 

NOT SLOW RARE COSTLY SEQUENTIAL 
USUALLY 

YES SLOW COMMON COSTLY -----

YES FAST COMMON COSTLY -----

YES MEDIUM COMMON INEXPENSIVE -----

Table 1 

Computer Output Microfiche, 
COM, solves the problem by mi
crofilming data output. The com
puter uses a pencil of light to pro-

duce the microfilm at speeds of 
up to 300 sheets a second. Since 
each microfiche sheet holds over 
a hundred pages of computer 

TRS-80* OWNERS 

LOW COST ARCHIVE OR DISK 
BACK-UP TAPE STORAGE SYSTEM 

The BETA-80 is a low cost, high speed, direct access digital 
tape system which provides one megabyte of storage per 
drive. The dual drive configuration provides two megabytes 
on line. The BETA-80 has been interfaced to the Model Ill 
TRS-80* for use in backing up costly diskettes. It provides 
direct access at better than 100 inches per second and .will 
store 10 single density 5-1/4" diskettes on a standard C60 
cassette. 

Write or phone MEGA for details. 

111ec;1 -1114)365-7686 
7350Acoma Trail , Suite 3- Yucca Valley, CA 92284 

.,.304 
"Manufacturer's Registered Trademark 
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output and a page of computer 
output can hold 7, 128 characters, 
one second o f COM output 
creates almost 214 million 
characters. Microfiche Is inex-

pensive to produce, store and 
maintain. 

Another output device is the 
Cathode Ray Tube or CRT. CRT 
output is very fast and generally 

located at the user's site. The 
amount of data output is limited 
to reading speed. The CRT has 
no printout option. The CRT is a 
television-like device used exten
sively by microcomputers like 
the TRS-80 and by industries 
where the users are not located 
in the DP facility. 

Table 1 charts the 1/0 devices 
according to their advantages 
and disadvantages. 

The Central 
Processing Unit (CPU) 

Internally the CPU is divided 
into three functional units. 

The Arithmetic/Logic Unit per
forms all ar ithmetic calcula
tions and any comparisons. 

The Control Unit is a combina
tion traffic cop, orchestra con
ductor and manager. It activates 
all equipment, controls the input 
data reads and output data 
writes, and tells the Arithme
tic/Logic Unit when to calculate 
or compare. 

called Core Storage. Although 
new advances in computers use 
non-core storage methodology, 
the term Core Storage is still wide
ly used. Figure 1 illustrates typical 
Core Storage. Donut shaped 
rings, called cores, are strung on 
wires forming a grid called a Core 
Plan. Magnetizing a ring in a 
clockwise direction represents a 
binary 1, counterclockwise repre
sents 0. Computer size is usually 
designated In terms of the 
number of addressable storage 
locations of Internal memory. 
Operations performed in Core 
Storage are so fast they are usual
ly measured in millionths or 
billionths of a second. • 

Gary Dilllio is a Computer Sys
tems Analyst for the Department 
of the Navy. In past roles, as a 
Senior Programmer and Com

puter Specialist-Auditor, he has 
worked on a variety of computer 
systems throughout the world. 

An Internal Memory Unit makes Eds. Note-This article is the first 
up the third part of the CPU. of a five-part series. Next month: 

Figure 1 Memory within the CPU is usually Data Processing. 

TRS-SQ~s and 
Hewlett-Packards 

WE 

Best Discounts Possible 
PAY SHIPPING in the 48 cont inental states on prepa id 

orders of $100.00 or more. 
TAXES are collected on out-of-state shipments. 
ACCEPT Visa, MasterCard and American Express, or you 
can save add itional money by pay ing cash. 

Pan American Electronics 
TOLL FREE ORDER NUMBER 800/531-7466 

1117 Conway • Dept. 36 • Mission, Texas 78572 
Phone 512/581-2766 •Telex Number 767339 

FORT WORTH BRANCH 
2912 N. Main • Dept. 36 • Ft. Worth, Texas 76106 

Phone 817/625-6333 •Telex Number 794836 

VISA 
TM - Trademark o f Tandy Corporat io n 
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BASIC is not 
nearly as slow as -most 
programmers think it is: BA~IC Faster 
and Better shows you how to s~per
charge your BASIC, with 300 p~ges 
of fast, functions and subroutines. 

You won't find any trivial 'check
book-balancing' programs in this 
book- it's packed with useful · 
programs. 

Tutorial for the beginner, instruc
tive for the advanced, and invaluable 

"J'RS..80 INFORMATION S F..N.IF..S · V O W M.E IV 

BASIC FASTER 
ANDBE7TER 

& OTlIEl~ J\\YSTERlES 

for the professional. this 
book doesn't just talk ... it 

shows how! All of the routines are 

1260 W. Foothill Blvd. 
Upland, California 91786 

(714) 946 -5805 

also available on disk, so that you 
can save hours of keyboarding and 
debugging. 

BASIC Faster & Better and Other 
Mysteries is $29.95 , and the two 
program disks are $19 .95 each. The 
#I disk BFBDEM contains all the 
demonstration programs, and #2 
BFBLIB has all the library functions . 

Get the book and/ or disks from 
your local !JG dealer and B. Dalton 
bookstores. 



AN OASIS IN A SEA DF 
TECHNICAL JAR&DN 

Are you on the verge of drowning in the flood of 
technical information about computers in the 
marketplace? Wayne Green Inc. can help! 
Desktop Computing is here, and each month will 
explain all about computers without the "com
puterese." 

Desktop Computing will cut through the techni-
cal hocus-pocus to bring you all the ~ ' 
information you need to take advantage 
of the computer age. Thousands of 
businessmen, like yourself are saving an 
amazing amount of money as they find out 
that computers do things faster, provide 
access to more information , 
and allow a smaller staff 
to do more work. 
You can provide 
more services at a 
lower cost than 
you have ever been 
able to do before. 
Now is the time for 
you to get in on the 
savings with the "plain 
language" information that 
only Desktop Computing 
can offer you. 

U.S. $24.97 
Desktop Computing 

Canada $27.97 (US funds) 
Foreign $44.97 (US funds) Far Yau: 

D Check/money order D Mastercard 
D American Express 

D Visa 

Address ------ -----------

City ----------State _ __ Zip _ _ 

Signature ____ _____ ~xp. Date _ _ __ _ 

Card# Interbank# _____ _ 

The real bargain is that all the "plain language" 
information you need about coinputers is available 
for only $24.97 for a 12 issue, year subscription 
that is tax deductible! 

To order, fill in the coupon below. A photocopy 
of the coupon is acceptable. Introduce your friends 

to Desktop Computing- it 
, j makes a great gift! We accept 

'11J Mastercard, Visa, American ' · fJ Express and personal checks or 
money orders. If you're no t 

d el ig hte d with Desktop 
Computing, we'll refund 

the unused balance of 
your subscription. 

Take advantage of this 
no-risk offer today. 

After all, how 
often does your 

own personal 
oasis come along? 

Mail coupons to: 
Desktop Computing 

Subscriptions 

Box 917 
Farmingdale, NY 11737 

One year , 12 issues of Desktop Computing, only 
$24.97. Your first issue will arrive after receipt of pay

ment. Canadian, one year/U.S. funds only $27.97. 
Foreign surface one year/U.S. funds only $44.97. 

Foreign air mail, please inquire. 

far a friend: 
U.S. $24 .97 
Canada $27.97 
(US fund s) 
Foreign $44.97 
(US funds) 

Please enter a subscription as my gift to: 

Add res.< -----------------· 

Cit:-• _________ State ___ Zip. ___ _ 

:.:: I DO ~ DO NOT WANT A Girl' CARD ENC LOSED IN MY NAME. 

Box 917, Farmingdale, NY 11737 PLEASE SEND Ii\ BOTH COUPONS WHEN ORDERING FOR A FRIEND. 
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COLOR COMPUTER SOFTWARE 

EDITOR ASSEMBLER $6 95 
DEBUGGER 

CCEAD: This SK Basic Program supports cassette files. has full cursor control . line in· 
sertion/ deletion, and much more. Two pass assembler supports full 6809 instruction set 
& addressing modes. lists to screen or printer. Debugger allows memory examine/mo· 
dify, program execution If not delighted return within 2 weeks tor a full refund. You gel 
fully commented Basic source & complete instructions. Requires Ext. Basic & t 6K . ... 
. . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . CASSETIE $6.95 

DELUXE TERMINAL PROGRAM 
COLORCOM/ E: T his terminal program has everything! PLUS it's in a convenient plug· 
in cartridge. LOOK at these features. 

• Complete upload & download support • Automatic or manual capture 

• Selectable baud rate & parity • Selectable Capture characters 
• Full or half duplex • Exchange Basic programs 

• Write to any printer or casselte • Word mode means no split words 

• Supports ANY serial printer • And much. much more 

Use with Compuserve, The Source. etc. Talk to other Color Computers. Works with any 
model Color Computer & lull duplex RS232 modem . .•... . ...... CARTRIDGE $49.95 

ST Rf PPER: The Strippertakes otl all that excess fat in your Basic Programs. Three valu· 
able commands: ( t ) Delete Remarks; (2) Pack Lines; (3) Delete Spaces. Fully automatic, 
is not fooled by GOTO's, GOSUB's. etc. Your programs will run faster and take up much 
less memory . ......................................... . ...... CASSETIE $7 .95 

BOOTSTRAP: This Cartridge automatically loads and executes Basic programs from 
cassette at power-up. Can't fail Ignores data tiles. Machine Language files . or Basic files 
that have errors. For those programs that have to run' ........•.. CARTRIDGE $34.40 

RS232 EXPANSION CABLE: With this cable you can connect 2 devices at the same 
time to the RS232 part ol your Cotor Computer. Great tor printer & modem . ...... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . RS232 Cable $20.00 

CUSTOM CARTRIDGES: Put YOUR Basic program into a convenient ROM Cartridge 
It's easy! Runs instantly at power-up, trees up memory. Use tor Ad displays.schools, etc. 
Call or wr ite lor info . ..................... . . .. . . . .. .. . .. . .. . . .. ... FROM $41.65 

Send check, money order. 
or Visa/MC Number; 

Include $1 tor postage and 
handling; Visa/MC: Phone 

for last ser11ice 
I 

f;gen 

Systems _, 

P.O. Box 10234 
Austin. Tex as 78766 
(512) 837-4665 
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HI-RESOLUTION GRAPHICS 
FOR MODEL II ....... $495 

E/RAM II SCREEN PHOTO 
E/RAM II is o hardware/software package which odds o 512 X 240 high

resolut ion graphics display to the TRS-80" Model II. AA assembly language 
driver is provided along with a high quality. fully assembled. printed circuit 
board which plugs directly into the Model II cord case. 

The software driver provides the user with useful assembly language 
subroutines which may be called from any high level or assembly 
language program. Routines include control functions which con either 
turn the normal TRS..80" or the E/RAM II display on or off. erase the screen. or 
invert the video. Plot functions include SET. RESET. or READ a point on the 
screen. When the LINE function is possed end-point coordinates. on 
optimized dot roster line is produced at machine language speed. 

For more information. or to order. see your dealer or coll THE COMPUTER 
STORE at (918) 747-9333. 
Dealers and OEM's contact: 

KEYUNE COMPUTER PRODUCTS. INC. 
P.O. BOX 35268 
TULSA. OKLAHOMA 74135 

·ms-80 is a registered trademark ol Rodia Shock. o Tandy COfpo<ation. 

..-See List of Advertisers on page 338 
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(iOOCl~~hRIBBON SALE ••• 
NEW LOW PRICES! 

RADIO SHACK-CENTRONICS-EPSON PRINTERS 

INSERTS NEW 
EXACT REPU.CEMENTS made In 
our own ehop feetlll'e LONG-LIFE 

HEAVY INKING. 0.. Instructions 

CARTRIDGES 
(from the 

We RELOAD nw1Uf8Clwer) 
e Insert• e .. y to put In. 

Certrldgea NOT 
DAISY WHEEL Included . 

them '°' you. 

Carbon Fiim (26-1419) 26.00/ 6 50.00/ doz 15.00/ 3 

COLORS 
..... .._ -·-Long-Life Fabric (1449) 

LP VI-VIII 
LP 111-V 

(26-1418) 

(26-1414) 

LP I-II-IV ~881:~~;7; 

1B.00/ 3 

9.00 ea 

9.00ea 

9 .00 .. 

...... . ... 

18.00/ 3 

21.0013 

21.0012 

22.00/ 2 

25.00/ 2 

~8 25/ 2 EPSON MX 10-80-100 

CENTRONICS 7-MEG 

32.00/ 6 60.00/ doz 

25.00/ 3 95.00/ doz 

20.00/ 3 76.00/ doz 

21.00/ 3 B0.00/ doz 

11.00/ 3 42.00/ doz 

21.00/ 3 B0.00/ doz 9.00 ea 
'00 46/ 2 

10.00 .. 26.00/ 2 
702/ 703/ 7041753 

Volume 1 MODEL II 8" GAME DISCS Volume 2 

Biorhythms, Trap Ugly, Bi ngo 
Towers, Blackjack 

Farkle, Pony & 3 More 
Ri p Cord, Yacht Sea 
Concentration & 4 More 

$25.00 each 

SEND CHECK, MONEY ORDER or C001s2.oo uPs> TO: 

0 BCCOMPCO ..-1s2 ::E 
800 South 17 Box 246 417 932-4196 

Summersville MO 65571 
WE PAY SHIPPING ON PREPAID ORDERS. NO N UPS. MEXICO, C ANADA , ALASK A, HAWAII, A DO I 1.00 . 
FOREIGN ADO 10'f.. US FUNDS ONLY. PLEASE IMCLUDE STREE T A DDR ESS FOA UPS DEL IYERY. 

WORA~D ABOUT OROERIHG BY MAIL? Reotaa. We've bMn In b MH tor ,..ny )'Htt. •n<I C.I\ .... the 
1m•l .. 1t and luv-at acc:oun11. You r•ceiv• - of ttw nn.11 rMor. l't'•Mab .. f"ede o l ow own .,.c.._... 
IMAGE PLUS~'" l.tN"k: andaort»on tlk Our ribbona tit your printeir eHc d)t. OOllPAFIE. bi.11 IEWARB '#1 cwd9f 
•• our C:C)""Pttitor"1 l)fOduCt9 llnd are •'MZM at Whet •• o-t.Ha•• yau M • .-.cehed a ....., fabric ribbon you 
had to l.ll"IWtnd and,.... out on tt. tab• Mt•• you could Yee tf7 Wo ..... Or, c lN1Mn ,.._ .._._ m.1 ._d ftO 
end ot rlMMJn .-"? 0.-, 7'""""99 cartridge• .ttfl Of"'t HALF enough ~ at lull rotalr? N990N -.u.evtno 
and ~ N ow °""f ......_..., Wo UM lho hltoet ..... °" W. art procM:tion ........,. and ar o b .. •Md 
•llh a t ine, dodlcatod .. ft. Wa Nfty 1"9ra"'°" al our proctucft e.caYM • • 1Mko them ourMlweL You muat 
b• comptiotety Mt6att.d. period. °"' ribbon• are l'ftado .,...,, ..,. and ar • • hipood ...... :M howa. Write Ott c.I 
I and ••i.tt.r ~ 8POTS-. 0.....- u. t'a.M- Pr H'4al1t 

FRIC TI ON FEED FOR YOUR EPSON 

M X-70· or. M X-80. 
"MX-70 and MX-80 are Trade Marks of EPSal, Inc. 

*****************************************'***** 
+ Conv er ts yo ur printer for friction 

feed of SIN GLE SHEETS or ROLL 
PAPER. 

+ SIMPLE In sta llat ion !all you 
need is a scr ew driver, no so lde r i ng ) 

+ Tr ac t or f eed rema i ns und i sturbed. 

+ Prove n r e l iabi lit y .~ 
+ Avai l ab le NOW! ~ 
+ On ly $39. 95 (add $1. 50 fo r postage ) 

*************************"*******•••••********* 
SATISFACTION CUARANTEED'OR YOUR HONEY BACK 

•C!C 
VI SA & Master Card Accepted 

Ml CRO-GR IP, Ltd. 
P.O. Box 4278 
Norton AFB, Ca 92409 

v 161 
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HOME/HOBBY 

( ~ ) 
LOAD 80 

An organized grocery list will do it! 

Bringing the Supermarket to its 
Knees 
J. A. Kraynak 
5123 Ryan Road Apt. 22 
Toledo, OH 43614 

It is a common situat ion: A 
computer, a wi fe and a user

husband in the middle. The solu
tion is to get the wife involved or 
take up a new hobby. The playing 
games tactic did not work. 

One day I observed her be
grudgingly making the grocery 
shopping list. I decided to write a 
program to minimize the chore. It 
had to be simple and fast. 

The Organized Grocery List 

My Shopping List program 
displays 45 grocery items at a 
time and permits the items to be 
selected (for later printout) or 
passed over. A built in quick exit 
brings the next page of items 
into view for select ion. Once all 

The Key Box 

Basic Level II or 
Disk Basic 
Model I 
16K RAM 
TRSDOS or NEWDOS80 
Disk drive optional 
Printer 

items (five pages) are presented 
the user can input items passed 
over, forgotten or not listed. The 
grocery list is printed in the 

order products appear on the 
store's shelves. 

Since each store is laid out 
differently, a trip to the store will 

be necessary. List in the Data 
statements (l ines 990- 1550), the 
order (aisle by aisle) the grocer
ies come into view. 

Program Listing 1 

~= gt~k m 
21 REM ** TITLE PAGE & INSTRUCTIONS 
3 0 PRINTCHR$( 23 ) : PRINT: PRI NT " SHOPPING LI ST * ***" 
49 PRI NT• BY J . A4 KRAYNAK " 
SB PRINT : PRINT: PRI NT:PRINT " DO YOU NEED INST RUCTIONS (Y/N)"; 
6 0 AA$•INKEY$ : IFAA$•"Y" THEN7 BELSEIFAA$• "N"THEN22 BELSE6 B 
70 CLS : PRINT : PRI NT:PRI NT" FIVE LISTS OF GROCERI ES WILL APPEAR ON THE SCREEN , 
ONE " 
80 PRINT" AT A TIME OF COURSE , WITH A BLINKING CURSOR ( ) NEXT TO THE " 
90 PRINT" F I RST ITEM ON THE LI ST . I F YOU DESIRE THAT ITEM TO BE ON YOUR " 
1 00 PRI NT"PRINTED SHOPPING LIST - PRESS THE ' Y ' KEY . IF NOT - PRESS THE" 
11 0 PRI NT " ' N ' KEY & THE CURSOR WILL MOVE ON TO THE NEXT ITEM . ":PRI NT 
1 2 0 PRINT" AN '* ' WILL APPEAR TO THE LEFT OF THE I TEMS SELECTED. TO" 
13 0 PRINT"MOVE TO THE NEXT 'PAGE' PRESS TH E ' @' KEY. YOU CANNOT GO " 
1 40 PRI NT "BACKWARDS ••• IF YOU FORGET AN ITEM - DON' T FRET - AFTER" 
1S 0 PRI NT" RUNNING THE ENT I RE LIST YOU WILL BE ABLE TO ADD ITEMS NOT" 
160 PRINT" LISTED OR FORGOTTEN; BEFORE THE PRINT- OUT OCCURS . " 
178 PRINT@l5 *6 4 , " * PRESS SPACE BAR TO CONTINUE * " ; 
171 REM •• INSTRUCTIONS BL INKING CURSOR ROUT INE 
188 KLS•CHRS ( 143) 
198 LKS• " " 
2 0 0 PRI NT@3 '6 4+46, KLS ; : FORDD=l T010 : NEXTDD 
210 AA$•INKEY S : PRINT@3 *6 4+46 , LK$ p FORDD•l TOl 0: NEXTDD: IF AAS•" " TH EN220ELSE200 
22 0 H•0 : K=-l: 0• 0 :F• 0: P•0:Q•0 : R•0 :S•0 
230 DIM LT ( 4 S) , LT $ ( 2S 0) , ST $(250 ) , LST( 4 S) , LST$( 4 S) ,NL$(2S 0 ) , AS( 50 ) , 8$(50) , C$(50) , 
DS(S 0 ) , E$(S 0 ) , MS$(20 ) 
2 40 CLS : PRINTCHRS(23 ) : PRINT : PRINT :PRINT : PRI NT :PRINT:PRINT" "* * LOADING DATA ..... 
241 REM * * LOAD SCREEN WITH 4 5 ITEMS 
250 FOR Y=l TO 4S:READ LT(Y) :NEXT Y 
260 FOR X=l TO 4S 
270 READ LTS(X) 
28 0 IF LTS (X) ="* END" THEN GOTO 380 
290 NEXT X 
3 00 X• 0 : Y• 0 : H=0 
3 1 0 CLS 
311 REM ** SET UP CURSOR AT PROPER POSITION 
320 X• X+l: Y• Y+l 
33 0 IF X=4 6 THEN 83 0 
3 40 PRINT@LT(Y),LT$(X) ; 
3S0 ST$(H) •LT$(X) 
360 H• H+l 
370 GOTO 3 20 
3 7 1 REM ** ADD MISC . ITEMS ROUTINE 
380 CLS :W=0 : PRI NT" YOU MAY NOW ADD UP TO 2 0 ITEMS OF YOUR CHOI CE THAT WERE NOT ON 

THE LI ST . AFTER EACH ITEM I S TYPED , PRESS <ENTER>. WH EN F IN- ISHED ••• TYPE ' 
END' FOLLOWED BY PRESSING <ENTER> ." 
390 PRINT: FOR I•l T020 
400 PRI NT" ITEM l" ; I ; " " · 
410 INPUT MS$(I) 
4 2 0 IF MS$(I)=* END" THEN 46 0 
43 9 W• W+l 
4 31 REM * * PREVENT INSTRUCTI ONS FROM SCROLLING OFF SCREEN 
440 IF I •llTHENPRI NT@ 4 *6 4,CHR$(31) ; 
4 S0 NEXT I 
4 6 0 CLS : PRINT" READY PRINT ER" 
47 0 PRINT 11 HIT ENT ER WHEN READY" 
480 AS•INKE Y$ : IF AS•""THEN 4 80 
4 81 REM * * PRINT OUT 
490 U• PEEK(l4312) 
see IF 0•63 GOTO 53 0 ELSE GOTO Sl 0 
51 8 PRI NT @7 * 6 4 , •••* * '** * PRINTER NOT READY •••• CORRECT ' PROCEED ******* • 
520 FOR GG~l TO 8 0B: NEXT GG: CLS : GOT0468 
S3 0 CLS 

Program continues 
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The only fancy part of the pro· 
gram is the blinking cursor rou
tine in the instruction and selec· 
t ion portions. This is ac· 
complished in lines 180-210 and 
830-890. Exact spacing is im· 
portant in lines 70-80 of the in· 
structions. The blinking cursor 
should appear within the (), near 
the end of line 80. 

ods in line 1540 according to the 
Remark statement in line 1535 if 
additions or deletions take place. 
Swaps will not affect line 1540. 
As written, 16 additional items 
can be permanently added to the 
program by deleting line 1540. 

After completing the five 
page listing, you can add up to 
20 other items. Line 440 pre
vents the top screen instruc· 
lions from scrolling if more than 
11 items are added. Terminate 

this section by typ ing End and 
hitting Enter. Lines 490-51 0 
check the printer status; alter 
them for compatibility w it h your 
printer or delete them entirely. I 
use a Line Printer IV (Centronics 
737). The subroutine beginning 
at line 1560 handles the tab print 
positions. 

Change the Data statements 
(lines 990- 1550) to suit your par· 
ticular needs. Change the peri· 

The program, approximately 
five grans in length, runs in 
Level II and Disk Basic. My wife 
uses the program weekly. • 

Program continued 

5 40 LPRI NT • •: LPRINT• •:LPRINT• *•*********** ***** * SHOPPING LIST** 
* • * * ****** * * * * * * * • : LPRI NT• •: LPRI NT • • : LPRINT" " 
550 NC=-20 
560 FOR A=0 TO 0-1 
570 GOSUB1560 
580 LPRINTTAB(NC) AS(A); 
590 NEXT A 
600 FOR A=0 TO P-1 
610 GOSUB1560 
6 2 0 LPRINTTAB( NC) BS(A); 
630 NEXT A 
6 4 0 FOR A=0 TO Q-1 
65 0 GOSUB1560 
660 LPRINTTAB( NC) CS(A); 
670 NEXT A 
680 FOR A=0 TO R- 1 
690 GOSUB1560 
700 LPRINTTAB( NC) DS(A) ; 
710 NEXT A 
720 FOR A=0 TO S- 1 
730 GOSUB1560 
7 4 0 LPRINTTAB(NC) ES(A); 
750 NEXT A 
760 FOR A=l TO W 
770 GOSUB1560 
780 LPRINTTAB(NC) MS$(A); 
790 NEXT A 
800 LPRINT• ": LPRINT" ":LPRINT" ******************** END OF LIST *** 
* * * *** ** * * *******Ill 
8 1 0 LPRINT" ": LPRI NT" " : LPRINT"' • : LPRINT" 
820 END 
830 REM ** BLINKING CURSOR ROUTINE 
8 4 0 C$=CHRS ( 143) 
850 JS= " • 
855 PRINT@l5*64+5,":: : ::::::: ::: PRESS '@ ' KEY FOR NEXT PAGE : : : :::::: ::::" ; 
860 FOR I=l TO 45 
870 PRINT@LT(I) - 2,CS; 
880 FOR DD=lTOS:NEXTDD 
890 JK S=INKEY$: PRINT@LT( I) -2 , JS; : FORDD=l T05: NEXTDD: IFJKS= " @"THE N960 ELSEIFJK $="Y" 
THENPRINT@LT( I) -2, "* ' ; : K=K +l : GOT0900ELSEIPJK $="N' THE NPRI NT@LT (I) -2," " ;: K=K+l: GO 
T0950ELSE870 
900 IF F= 0 THEN A$(0) =ST$(K) :0=0+1 
910 IF F= l THEN BS(P) =STS(K) : P=P+l 
920 IF F=2 THEN CS (Q) =STS(K) : Q• Q+l 
930 IF F=3 THEN D$(R) • ST$(K) :R• R+l 
9 40 IF F=4 THEN ES(S) • ST$( K):S•S+l 
950 NEXT I 
960 F =F+l:K=-l : GOT0260 
961 REM * * SET UP SCREEN PRINT POSITIONS 
970 DATA 5 I 25 , 44 , 69I89 , 108 , 133 ,1 53, 172 , 197, 217 I 236 , 261, 281,300 ,325, 345, 364 ,389, 4 
0 9 
980 DATA 428 I 4 53 I 473, 492 ,51 7 I 537, 556 ,581, 601, 620, 645 ,665 I 684 I 709 I 729 , 748 , 773, 793 
, 812, 837, 857 , 876, 901, 921,949 
989 REM ** GROCERY ITEM LISTS • , 45 ITEMS PER 'PAGE ' 
990 DATA CANTALOUPES, MUSHROOMS, APPLES ,CELERY 
1 0 00 DATA CARROTS,PEARS,LETTUCE , CUCUMBERS 
101 0 DATA TOMATOES , MARZETTI DRESSING,GREEN PEPPERS 
1020 DATA BANANAS,POTATOES,CORN, CABBAGE 
1030 DATA ONIONS,GRAPEFRUIT, GRAPES 
104 0 DATA ORANGE JUICE,DRY YEAST ,EGGS,BUTTER 
1050 DATA MARGERINE,MILK,CHEESE(SLICES) 
106 0 DATA CHEESE (PIZZA) , MAYONNAISE , SALAD DRESSING 
1970 DATA PICKLES(DILL),PICKLES(SLICES),MUSTARD 
1089 DATA KETCHUP,PEANUT BUTTER,JELLY 
1090 DATA RELISH,HOT SAUCE 
1100 DATA SUB BUNS , DINNER ROLLS , FRENCH BREAD 
llle DATA ITALIAN BREAD,PIE , CAKE, DONUTS 
1120 DATA POTATOE SALAD , MACARONI SALAD,KIELBASA 
1130 DATA LUNCHEON MEAT,BALOGNA, KIELBASA LOAF 
11 4 0 DATA PIZZA LOAF,SALAMI 
115 0 DATA PEPSI,DIET PEPSI,7- UP , GINGERALE 
1160 DATA DR PEPPER, R C COLA,POP,ROOTBEER 
1170 DATA PEANUTS,WALNUTS,PLAI N CHIPS,RIPPLED CHIPS 
1180 DATA PRETZELS,POPCORN,CORN CHIPS 
1190 DATA CORN CURLS ,DORITOS 
1200 DATA MUSHRO(li!;S,SAUERKRAUT,PEl\S,CARROTS,GREEN BEANS 
1210 DATA CORN,CHILI BEANS,PORK & BEANS,INSTANT COFFEE 
1220 DATA REGULAR COFFEE,TEA BAGS,COCOA MIX,TOMATO SAUCE 
1230 DATA TOMATO PUREE,TOMATO PASTE,TOMATOES(WHOLE) 
124 0 DATA F.RUIT COCKTAIL,PINEAPPLES,TOMATO JUICE 
1250 DATA DOG FOOO,CAT FOOD,BONZ,DOG YUMM I ES,FLEA POWDER 
1260 DATA FROSTED FLAKES,CHEERIOS,CORN FLAKES,SHREADED WHEAT 
1 27 0 DATA BEEF NOODLE SOUP,TOMATO RICE SOUP,CHICKEN SOUP 
1280 DATA TOMATO SOUP,VEGTABLE SOUP,TUNA FISH,SALMON 
1290 DATA RICE-A-RONI,RICE,SPAGETTI SAUCE , PIZZA SAUCE 
1390 DATA SPAGETTI NOODLES,ELBO MACARONI,EGG NOODLES 
1310 DATA RIGATONI,COOKIES,SALTEEN CRACKERS,RITZ CRACKERS 
132 9 DATA SOAP(FACE) ,SOAP(SHOWER) ,MR BUBBLE 
1330 DATA CLEANSER,CHEER,WINDEX , VANISH,SOFT SCRUB 
134 0 DATA MR CLEAN,AIR FRESHNERS,SHOUT, BLEACH , IVORY LIQUID 

..-See List of Advertisers on page 338 

Program continues 
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Microline 84 (Parallel) 

$ 105988 

0 200 cps bidirectional print ing 

0 50 cps p ropor tional mode 

0 Enhanced/ em p ha sized p r int 

0 Dot-a dd r e ssable graph ics 

0 Tra ctor/ frict ion feed up to 16 " 

DELIVERED 

0 Progra m -select able cha r a cter size 

Microline Printers 
M ICROLINE 80 • . • • • • • • • • • • • • • • • $36988 

M ICROLINE 82A • • • • • • • • • • • • • • • • $ 4 8 4 88 

MICROllNE 83A • • • • • • • • • • • • • • • • $7 49" 

O KIGRAPH ROM- a dds Hi-Re s capabil ities 

to 82A a n d 8 3A Printers • • • • • • • • $8989 

NEC Printers 

N EC PC-80 23A·C • • . ••• • . •• ••• $ 4 9988 

Epson Printers 
MX-80 w / GRAFTRAX • . • • •. • •••• • $47488 

MX-80/ F·T •••• • •• • • • • • • • • •• • • $56988 

MX-80/F·T w / GRAFTRAX •••.••• • • $61988 

MX- 100 ••.• •• . • • . . •• • ••• ••.• $71988 

G RAFTRAX • • . • • • • • • • • • • • • • • • • • • $8988 

Centronics Printers 
CENTRONICS 739 (Pa rallel) • • • • • • • $53988 

C ENTRONICS 739 (RS-232·C) • • • • •• $64488 

2· C olo r Adapter • • • • • • • • • • • • • • • $69"8 

C.ltoh Printers 

C. ITOH COMET I • • ••• • • •• • • • • •• $28488 

C .ITOH PRO W RITER w / 3K buffer 

(p a rallel and seri a l) • • • • • • • • • • . $63988 

C .ITOH F- 10 DAISY WHEEL 

(40cps) . • •• • • • • • • •• •• • • • • • • • $ 156488 

Cable s and in t erface s available for t h e 

App le , Atar i , C BM / PET, and TRS-8 0 

m icrocomp u t ers 

Orders & Informa tion: 
CALL (603)-673-8857 

O rders Only: C A LL (800)-343-0726 

We a cce p t COD' s-N o surcha rge fo r credit 

cards-N o cha rg e for UPS shipp in g 

Stock shipments next day·A ll equip· 

ment factory fresh w / M FG warranty 

Pricet 1ubject to chonge 

HIG H TECHNO LOGY AT AFFORDABLE PRICES 

JHE BOTTOM 
.... --.. •LINE ... 302 

12 Jo hnson St reet , Milfo r d NH 03055 
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Program continued 

1350 DATA BOUNCE , AHMONIA, STAR CH , TOP JOB 
1 369 DATA CAKE HIXES, FLOUR , CRI SCO,VEGTABLE OIL,LOG CABIN SYRUP 
1379 DATA PANCAKE HIX , SPICES, SALT,PEPPER,SUGAR ,AU JUS GRAVY 
1389 DATA HEAT LOAF HIX , STROGANOFF MI X,MEAT TENDERIZER,CANDY 
1390 DATA MARSHHELLOWS,JELLO,CARNATION MILK,FREEZER WRAP 
1491 DATA NAPUNS,GLAD WRAP,ALUMINUM FOIL,TRASH BAGS 
1419 DATA GARBAGE BAGS,WAX PAPER , KLEENEX , TOILET PAPER,PAPER TOWELS 
1428 DATA CAKE,BREAD,HAHBURG BUNS,HOT DOG BUNS,DINNER ROLLS 
1439 DATA BREAD CRUHBS,CROUTONS,STUFFING MIX,SHAKE ' BAKE 
1448 DATA FISH FI LETS,PRENCH PRIES , ONION RINGS,GNOCCHI 
1458 DATA WAPPLES , LEMONADE , ORANGE JUICE,TANG 
1468 DATA PIEROGIES,PIZZA, STEAK-UMMS,CHOPPED ONION 
147B DATA ICE CREAH , POP SICKLES,ICE CREAM TOPPINGS , COOL WHIP 
1480 DATA FROZEN CHICKEN ,ROAST BEEF DINNER,FROZEN TURKEY 
1499 DATA FROZEN STRAWBRY , FROZEN MIXED FRUIT 
1588 DATA HOT DOGS , BACON , SAUSAGE , FISH , CHICKEN , TURKEY 
1518 DATA PEPPER STEAKS,STEAK,ROAST, CHOPPED SERLOIN 
1528 DATA HOT SAUSAGE ,HAMBURGER,GROUND CHUCK , HAM ,PORK CHOPS 
1538 DATA SPARE RIBS , CIGARETTES , PIPE TOBACCO , PIPE FILTERS , T V GUIDE 
1535 REM • • DEL~TE A PERIOD'•' IN DATA LINE 15 48 FOR EACH NEW ITEM ADDED OR 
ADD PERIOD '.' IN DATA LINE 1548 FOR EACH ITEM DELETED . 
1548 DATA • , • , • , • , • , • , • , • , • , • , • , • , • , • , • , • 
1558 DATA •END 
156 8 NC•NC+2B 
1578 IF NC>68 TH EN LPRINTCHR$( 13) :NC•B 
1588 RETU RN 
1590 ' SAVE AS "SHOPPING/JAK" 

..................................................... : 

I PROFESSIONAL SOFTWARE TRS-80® MODEL II & 16 NOW AVAILABLE! : 

BASIC COMPILER eY MICROSOFT • EASY TO usE $339.00* : 
• TRSDOS• 2.0 COMPATIBLE • INCLUDES M·IO & CREF-«I • 
• UP TO 30 TIMES FASTER • AUGMENTED WITH OUR DOCUMENTATION • 

: DISK SORT • YOU DON'T HAVE TO SE A PROGRAMMER TO USE IT! $69.99* • 
• • MENU DRIVEN • RANDOM FILES • EASY TO USE • SPEC's SAVED ON DISK DOC. ONLY SHl'"' • 
• • EASILY INSERTED INTO JOB STREAM FOR NON-STOP RUNNING • FULL DISK CAPACITY DEDUCTIBLE • 

ON PURCHASES • 

: BASIC CROSS REFERENCE • SAVE HOURS! $59.99* • 
• • SEE USED LINE#s/NAMES AT A GLANCE • PRODUCES NICE PROG. LISTING • INDISPENSA8LE DOC. ONLY SHl"" : 

: EPSON MX-80 $47500 MX-100 $76400* HURRY-LIMITED TIMEI OED. ON PURCH • 

: PAPER 91h11 181b WHITE STRIPS TO 8'hx1 1 3,000/BOX $25.00*: 
• MAILING LIST • HIGH CAPACITY • SPANS DISK • NO SORTING $149.95* • 
• • FAST RETRIEVAL-UPDATE • R/S CONVERSION INCLUDED • LONG/SHORT FORMATS DOC. ONLY $10"' • 
• • ESTIMATED AVAILABILITY · MAY 15, 1982 OED. ON PURCH . • 

: "PLUS POSTAGE & HANDLING. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. i 
• TRS-80 & TRSDOS ARE GOOD-LYDDON DATA SYSTEMS 
+ REGISTERED 5488 RIVERSIDE DR CHINO CA 91710 v 186 MASTER CARD or • 
• ~~~g~~tRKt OF (7t4) 9~~583 ' VISA accepted. • ..................................................... , 

SOFTWARE YOU CAN BET ON! 

lil_oPTION 80 
"'----' II you gamble in the big casino-Wall 

Slreel - you need a program lo evaluale 
call oploons. OPTION80 lells you 
when it's time 10 buy and when it's time 
to sell. Suggests hedges to minimize 
your risk. Takes only 15 minutes a week 
to update and run. Comes with data 
lor 25 calls. Easily expanded 10 include 
as many as you wish. Sold only on 
diskene. 

Only s25.00 

.,.TOUTJ 
A vastly improved version of the 
original TOUT horse race handicapper. 
Now. thousands of races are s1mu· 
lated m seconds to give you each 
horse's probabilily of winning and 
identity overlays. Horses are 
screened using factors derived from 
an operations research study. This 
handicapper oulpertorms programs 
and calculators selling lor much more. 

Only s19.00 

Jacks or better 10 open w11h a joker that 
can be used as an ace or in straights 
or !lushes (Gardenia CA rules). You play 
against six computer-controlled oppo· 
nents. This program has true art1llc1a1 
intelligence capabilities DRAWS was 
developed originally by Real World 
Simulalions. After lhree years of rehmng, 
it's now available lor the TRS·SO II 
will provide hours ol lun. challenge and 
educalion. Now 30% 
lasler. Only s15.00 

TOUT3 and DRAWS supplied on 500 baud casselle. Add $4.00 tax. North Star diskette version ol DRAWS can be oblained 
lor Model I or Ill diskette. All programs available on 8" lrom Real World Simulations, Box 4107. Torrance. CA 90510. 
disk lor Model II al $6.00 additional. PA residenls add 6~. sales 

WILSON TRS·BO is a Tandy Corporation rrademark. 

Software Division • 539 Sprlnghouse Lane • Camp Hiii, PA 17011 ..-192 

VISA / MC Order Line Only (except Mich .) 800-253-4358 ext. 100 
FINDIS K·ll The ultimate In a utomatic disk Indexing with exclusive fe atures ..... Model-I $20.00 

AUTOMATICALLY create INDEX of programs or data from all your disks. print disk LABELS. p rint 
alphabetized MASTERLIST . do fast SEARCH, add DESCRIPTIONS. Also automatically: detecr DATA or 
SYS disks, PURGE disks and index of old files. and UPDATE from revised disks only. 

SOLAR·I The critical calculations for passive design .. . Model-I $30.00 ........ Model-II $45.00 
INPUT: any latitude. orientation, slope, roof overhang. storage 1ype. building Joss. OUTPUT: solar angles, 

shading, time, heat gain/ loss, percent solar. fuel use . Print report by hour. month. year in presentation format. 

RIA·ll Complex Rea l E• tate Inves tment Analysis .... . . . .. . . Mode l-I $30.00 ...... Model· ll $45.00 
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 
(IRR), pro fit / gain from sale over any time series. 

DEPRECIATE-I Ma nage a lis t of depreciable Ite ms .... . ..... Mode l-I 515.00 ..... Model-ll $20.00 
Tracks long list of depreciable items with varying purchase dates. deprecia1ion rales. or per cen1 business use. 

Update any time. Print tax form. Used by many CPAs. 

STRUCT·I Graphic design of steel / wood beams and moment transfe r ............ Model-I $15 .00 
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 . 

Min 32K. On disk (Mod-I one drive order tape) . Add $1.00 postage (Mich . add 4 % 1ax) VISA / MC 

..- 193 DOCUMA N SOFTWARE BOX 387-A KALAMAZOO, M l 49005 (616 ) 344-0805 



Computer experts 
(the pros) usually have big 
computer experi ence. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 

The biggest challenge 
for any multi-user system 
is co-ordinating reque ts 
from several use 
to change t 
at the 

sers can view a 
particular record at the 
same time. But , if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integ rity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

(THEN COMPARE.) 
Without this control , 

unauthorized users could 
access your programs and 
data and do what they like. 
A frighten ing prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Lo 
Password an Pri 
Level feat 

u 
ory 

ser as been 
n, when and 

r how long. 
Pros insist on these 

secu rity features . 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi -user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

sing le run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K, 
your pay-off is cost savi 
and more efficient use 
of all the me ou h 
availabl it 
Sef.i 

up ports 
·nals 

in l ittle as 
"""'" ... , ...... _,..,ory. Or, with 

n switching, as much 
s 784K. 
Multi -Tasking lets each 

user run more than one 
job at the same time. 

And there's our BASIC
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Stil l more: Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM), Di rect & 
Sequential Files; Mail-Box; 
Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And , of course, 
the re 's plenty of 
application software. 

Put it all together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 

MAKES MICROS RUN LIKE MINIS 

OASIS IS AVAILABLE FOR 
SYSTEMS Altos. Compucorp. Cromemco 
Della Produc1s: D191tal Group D1g11a 
Microsystems: Dynabytc . Godbout· 
Index. lntorsystems: No~rl~~~~~\' 
SD Systems: TRS .. , , .__......., 
Graphic . Von 

CONTAO 

_,,,_ _________ 

PLEASE SEND ME: 

Price 
w il h M 1nu1I 

Prod ucl Ma nual Only 

OPERATING SYSTEM 
{Includes· 
EXEC Langvagc, 
Fj lc Management: 
user Accounting: 
Device Dr ivers: 
Print Spooler. 
Gciie•al Tex: 
Ed1:01. e1c ) 

$150 SINGLE·USER S17.SO 
MULTI.USER 350 17 50 

BAS IC COMPILER/ 
INTERPRETER/ DEBUGGER 100 15 00 

RE-ENTRANT BASI C 
COMP I LEA/ I NT ER PRETE R/ 
DEBUGGER 150 15 OD 

DEVELOPMENT PACKAGE 
( Mac10 Assembler, 
Linkage Eo 1tor; 
Debugger) 150 25.00 

TEXT ED ITOR & 
SCRIPT PROCESSOR 150 15 00 

DIAG NOSTIC & 
CONVERSION UTILITIES 

(Momo'y Test , 
Assembly Language, 
Conve·1e1s: F11c 
Reco"ery, Dis\ Test. 
File Coov from 
01her OS. etc ) 100 1500 

COMMUN I CATIONS 
PACKAGE 

{ lerm1na1 Emulator, 
100 15 00 File Send & Recc1..,.e) 

PACKAGE PRICE 
(All of Above) 

SINGLE-USER 500 6000 
MULTI-USER 850 6000 

FILE SORT 100 15 00 

COBOL-ANSI •74 750 35 00 

Order OASIS f rorT' 

Phase One Systems, Inc. 
7700 Edgewater Dri ve, Suite 830 
Oa kland, CA 94621 
Telepoone C• t5) 562·8085 
1WX 9t0-366-7 139 

NAME 
STR EET (NO BOX=) ___ _ 
CITY _ _____ _ __ _ 
STATE _ _ ___ ZIP _ __ _ 

AMOUNT$ __ _ 
(Attach system descript .on : 
ad d S3 for sh 1pp1ng , 
Cal iforn ia res idents add sales tax) 

O Check enclosed O VISA 
O UPS C O.D. O Mastercharge 
Card Number ______ _ 
Expiration Date _ _ _ __ _ 
Signature _ ______ _ 



HOME/HOBBY 

Even if you don't, you'll know what he took. 

To Catch a Thief 
David G. Kuhn 
325 Nancy Drive 
Tallahassee, FL 32301 

If you are robbed can you 
quickly and accurately deter

mine what is stolen? The police 
will need to know; so will your in
surance company if you hope to 
be compensated for your loss. 

My wife and I always intended 
to take an inventory of our 
household possessions. We 
were going to place a copy of 
.that inventory in our safe 
deposit box at the bank for 
safekeeping. We did not con
duct that inventory, however, 
until I purchased a TRS-80 
Model Ill. 

We now have a complete in
ventory of our household pos
sessions recorded on computer 
tape. One copy of the program 
remains at home, another re
sides in our safe deposit box. 
Now, if we should be the victims 
of a burglary, and if the burglar 
is considerate enough to over
look my computer, we will be 

able to determine in a matter of 
moments exactly what was tak
en, when it was purchased, and 
how much we paid for it. In addi
tion, we will be able to give the 
police an accurate description 
of the items taken, along with 
their identifying serial numbers. 

Even if my computer is stolen, 
all is not lost. We will take the 
tape of the inventory to our 
friendly Radio Shack store and 
provide a real-life demonstra
tion of how useful that compu
ter can be. 

My home inventory program 
can be just as useful for estab
lishing the extent of a loss due 
to a fi re or other major or minor 
catastrophe. In addition, there 
are times when it is interesting 
to see exactly just how much -
you have accumulated over a 
period of years. You will no 
doubt be surprised-you may 
even want to inc rease the 
amount of insurance you hold 
after seeing how much you have 
spent t o obtain all those 
treasures. 

Program Listing 

189 CLS:PRINT @ 338,. ****************************• 
185 PRINTTAB (l8) '* HOME INVENTORY PROGRAM *' 
119 PRINTTA8 (18)'* ---- ------ --- ------- * ' 
115 PRINTTAB ( l8) '* BY * ' 
128 PRINTTAB(l8) ' * DAVID G. KUHN 
125 PRINTTAB(l8) •••**************************• 
138 POR I•8 TO 1 U8:NEXT I 
135 ' ** PRINT THE l!ENU OP OPTIONS 
148 CLS:PRINT@ 222 ,"MENU' :PRINTTAB(3 8 ) "----• : 

PRINTTAB(21) ' l • LIST ALL ITEMS": 
PRINTTA8(21) " 2 • LIST BY LOCATION": 
PRINTTAB(21) ' 3 •ADD AN ITEM TO INVENTORY": 
PRINTTA8(21 ) "4 • TERMINATE PROGRAM" 

145 PRINT: PRINT: 
PRINTTAB(2l) " PLEASE CHOOSE BY NUMB ER' 

158 ' ** RECORD HENU CHOICE USING INKEYS AND EXECUTE OPTI ON 
155 K$• INKEYS:IP KS• "" THEN 155 ELSE K•VAL.(KS) 
168 I P K•l THEN 185 
165 I F K• 2 THEN 225 
178 I F K• 3 THEN CLS:GOTO 429 
175 IF K•4 THEN CLS :END 
189 GOTO 1 55 
185 1 ** INITIALIZE CUM.VAL. 1 T', READ, AND LIST ALL ITEMS 

Program i;ontinves 
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The Program 

I wrote the home inventory 
program (see the Program 
Listing) before I invested in a 
printer. I designed it to be used 
with the bare minimum of equip
ment. If you have a printer, it is 
easy to get printouts using the 
Model I ll's screen print function, 
or you can easily modify the in
ventory program to print what 
you desire. 

When you run the program, it 
will display a menu of options. 
You may choose to: list all items 
included in the inventory; list on
ly those items to be found at a 
specified location; add items to 
the inventory; or terminate the 
program. 

Option 2 limits the display of 
inventoried items to a specified 
location. You could conduct a 
room-by-room check for missing 
items. Program lines 235, 240, 
and 245 display the appropriate 
locations and their respective 
codes. (Substitute locations of 
yourchoiceforthosethatlused 
in the program. Make similar 
substitutions in lines 310-360, 
and line 430.) 

Adding Items 

Add inventory items to the 
program using Data statements, 
start ing with line 500. Whenever 
you want to add one or two new 
items to the inventory select 
menu Option 3. The program 

The Key Box 
Basic Level II 
Model Ill 
16K RAM 
Printer optional 

clears the screen and protects 
the top seven lines of the dis
play from scrolling (line 425). It 
then displays on those protec
ted lines a copy of your location 
codes (line 430) and the appro
priate format for the new Data 
statements (line 440). In addi
tion, line 455 lists items already 
included in the inventory and 
clearly indicates where the new 
Data statements should begin. 

Scroll protection is lost if you 
enter more than two Data state
ments under Option 3 (somehow 
memory location 16916 gets set 
back to zero). This means that 
you lose the display of the loca
tion codes and the format for ad
ding new inventory items. This is 
usually not a significant prob
lem because you normally add 
only one or two new items at any 
one time. However, when you 
want to add a large number of 
items to the inventory at one sit
ting, you may find it helpful to 
prepare and then refer to a carq 
containing the location codes 
and format. Also, remember to 
use the Model Ill's automatic 
line numbering function. 

Should you desire to remove 
or modify an item in the invento
ry, take note of the Data state
ment line number that is dis
played along with the other in
formation on that item. You can 
now easily remove that line from 
the program or edit it. The Model 
Ill 's edit function is very conven
ient for quickly finding and mod
ify i n~ any of the inventory 
items,• 

David G. Kuhn is an Associate 
Professor of Management in the 
College of Business at Florida 
State University. 



Interested in computers or robotics? Looking for info on fnl hardware, software, theory, and applications? 

__, Trtfl [)(]fllJJUiflr ~(](]~ [JlurJ offers you an incredible 
( \ range of computer books and a huge variety of tapes 

&£§ and disks .. . ALL at low, low member prices! 

Select 6 fact-filled books 

ROBOT 
INTELLIGENCE 

•
wltll,:!~t• 

~ 1191 
List $16.95 

for only $ 2 95 (total value up to $111.70) 

34 M Test•d. 
ReadJ-lt-llll 

an:~ 

. : .. 
1228 

List $12.95 

f ttPift>urrA'.. 

1 =~~~1 
f I I 

I I 
\ 8Vlll!IC£ WAJ!ll I I 

- I I I 
554 

Lis t $21.95 

1303 
List $14.95 

Join now and get The "Compulator" Book ... FREE! (List $7 .95) ..-s13 

WWj=====ll!<'*!' !1.1!'. ITTwm• <~==--~'<'~""*'''«W•«*=~-,,M·"•°<'•«m~,~·,=«~W«' --------------------.. ~ :;: ~ .·. :.W.AY.' .. • ,... .n:O:v;,.,.;.;q.-»:«o,«~..&.<:-:«o:«~~.,w.«':999<·»:~ ..-.~--:v;..-.;•.•M~.-»;o:."$:• • 

7 very good reasons to try I 1 D THE COMPUTER BOOK CLUB I 
The Computer Book Club I I ~ Blue Ridge Summit, PA 17214 I 

Blue Ridge Summit, PA 17214 i I Please accept my membership in the Computer Book Club 1
1 • Reduced Member Prices. Save up to 75% on books sure to ~ I and send the 6 volumes circled below, plus a free copy of 

increase your know-how *1• I The "Compulator" Book. I understand the cost of the books I 
• Satisfaction Guaranteed. All books returnable within 10 ~. selected is $2.95 (plus shipping/handling). If not satisfied, I I 
days without obligation tJ I may return the books within ten days without obligation and 
• Club News Bulletins. All about current selections- mains. W I have my membership cancelled. I agree to purchase 4 or I 
alternates, extras- plus bonus offers. Comes 10 times a year j I more books at reduced Club prices during the next 12 I 
with dozens of up-to-the-minute titles you can pick from I months, and may resign any time thereafter. I 
• "Automatic Order". Do nothing, and the Main selection t I 554 1000 1028 1050 1053 1070 1088 1101 1108 
will be shipped automatically! But ... if you want an I I 1141 1160 1169 1187 1191 1195 1200 1209 1228 1250 I 
Alternate-or no books at all- we'll follow the instructions ,~ 1251 1275 1277 1290 1303 1305 1332 1333 1341 I 
you give on the r~ply form provided with every News b. I I 
Bulletin z I Name Phone ----- . 
•Continuing Benefits. Get a Dividend Certificate with every ™1· Address I 
book purchased after fulfilling membership obligation, and · I ·I 
qualify for discounts on many other volumes ; I City I 
• Extra Bonuses. Take advantage of added-value promo- I 
tions, plus special d iscounts of software, games, and more ~ State Zip - - -- I 
• Exceptional Quality. All books are first-rate publisher's I (Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. I 

or Canada must be prepaid wi th international money orders in U .S . dol!ars.J 
editions, filled with up-to-the-minute info L EM-•a~ 

--------------------..-See List of Advertisers on page 338 80 Microcomputing, April 1982 • 275 



Program continued 
198 T• 8 
195 READ DSN$:IF DSN$•" END" THEN 395 
299 READ ITEM $ ,LC,DATE$,MAKE$,CST,ID$ 
285 CLS : PRINT " ITEM:" TAB(28) ITEM$ 
219 PRINT:PRINT " LOCATION: • TAB(28); :GOSUB 388 
215 GOSUB 365 
228 GOTO 195 
225 ' ** PRINT LOCATION CODES 
238 CLS:PRINTTAB(24 ) "LOCATION CODES " : 

PRlNTTAB ( 24) • ------------- • 
235 PRINT • l • LIVING ROOM• : 

PRINT • 2 • DINNING ROOM •: 
PRINT • 3 •KITCHEN" : 
PRINT • 4 • FAMILY ROOfl" 

248 PRINT • 5 • DEN": 
PRINT• 6 •CHILDREN ' S ROOfl": 
PRINT 7 • MASTER BEDROOfl" : 
PRINT 8 • MASTER BATH" 

245 PRINT 9 • HALL BATH" : 
PRINT "19 • GARAGE• : 
PRINT "11 • OTHER LOCATIONS" 

258 PRINT:PRINTTAB(l5) "SELECT LOCATION CODE AND <ENTER>";: 
INPUT NUH 

255 INITIALIZE CUM.VAL. 'T', READ, AND LIST BY LOCATION 
268 CLS:T• 8 
265 READ DSN$:IF DSN$•"END" THEN 395 
279 READ ITEM$,LC,DATE$,MAKE$,CST,ID$ 
275 IP LC<>NUM THEN CLS oPRINT@474,"SEARCHING":GOTO 265 
288 CLS: PRINT "ITEM : • TAB ( 28) ITEM$ 
285 PRINT:PRINT "LOCATION :" TAB(28);:GOSUB 388 
298 GOSUB 365 
295 GOTO 265 
311 THIS SUBROUTINE PRINTS THE LOCATION OP AN ITEM 
385 ON LC GOTO 318,315,321,325 , 338,335,348,345,358,355,368 
311 PRINT "LIVING ROOM" :RETURN 
315 PRINT "DINNING ROOM • 1 RETURN 
328 PRINT " KITCHEN" :RETURN 
325 PRINT "FAMILY ROCtl " :RETURN 
338 PRINT "DEN" :RETURN 
335 PRINT "CHILDREN'S ROOfl * :RETURN 
341 PRINT "MASTER BEDROCll" :RETURN 
345 PRINT " KASTER BA'l'B":RETURN 
351 PRINT " BALL Bl\'111" :RETURN 
355 PRINT "GARAGE":RETURN 
361 PRINT "OTHER LOCATIONS" :RETURN 
365 '** THIS SUBROUTINE PRINTS DATB$,HAKE$,CST,l0$ , DSN$,T 
378 PRINT:PRINT "DATE PURCHSED: " TAB(28 ) DATE$: 

PRINT:PRINT "HAKE:" TAB(28) HAKE$: 
PRINT:PRINT "ORIGINAL COST $: " TAB(l9) CST 

375 PRINT:PRINT "IDENTIFICATION: " TAB(28) ID$: 
PRINT :PRINT "DATA STATEMENT t :• TAB(28) DSN$; 

388 T•T+CST : 

Now you can use your printer with your modem! Your computer can be an 
intelligent printing terminal. Talk to timeshare services or to other personal 
computers: print simultaneously through a second printer port; and re-display 
text stored in memory. Download text to Basic programs; dump to a cassette 
tape, or printer. or both. Microtext can be used with any printer or no printer at 
all. It features user-configurable duplex/ parity for special applications, and can 
send any ASCII character . You ' ll find many uses for this general purpose 
module' Available in ROMPACK. ready-to-use. for $59.95. 

SOFTWARE DEVELOPMENT SYSTEM 
The Micro Works Software Development System (SDSBOC) is a complete 6B09 
editor. assembler and monitor package contained in one Color Computer program 
pack ' Vastly superior to RAM-based assemblers/editors. the SDSBOC is non
volatile, meaning that if your application program bombs. it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program . Since all three programs, editor. assembler and monitor are co-resident. 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 
The powerful screen-oriented Editor features finds. changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic) . and since no line 
numbers are required . the full width of the screen may be used to generate well 
commented code. 
The Assembler features all of the following : complete 6B09 instruction set: 
complete 6800 set supported for cross-assembly; conditional assembly; local 
labels; assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
programs generated by the Assembler and Editor. It features examine/change ol 
memo$a or registers. cassette load and save. breakpoints and more. SDSSOC 

PRINTTAB(35) · cuH. VAL. - $ " ; : 
PRINT USING •t , ttltlt . tt• ;T 

385 PRINT:PRINTTAB(l5) "** PRESS <ENTER> TO CONTINUE " >: 
INPUT E$ 

398 RETURN 
395 '** PRINT END 01' DATA MESSAGE AND RETURN TO MENU 
488 CLS:PRINT " THAT'S ALL THERE I Si " : 

PRINT:PRINT: 
PRINT "THE TOTAL CUM. VAL. OP ITEMS REVIEWED • $ " ;: 
PRINT USING •t,tttttt.tt" ;T 

485 PRINT:PRINT:PRINT :PRINT:PRINT: PRINT: RESTORE 
418 PRINTTAB(l4) "** PRESS <ENTER> TO RETURN TO MENU ** 0

;: 

INPUT E$ 
415 GOTO 135 
420 THE FOLLOWING POKE PROTECTS THE TOP SEVEN LINES AND 

ALLOWS THE LOCATI ON CODE AND DATA FORMAT TO BE DIS
PLAYED 

425 CLS:POKE 16916,7 
438 PRINT"LOCATION CODE: l • LIVING RH, 2•DINNING RH, ) • KITCHEN, 

4• PAMILY RM , S•DEN, 6•CHILOREN 1 S RM, 7•MASTER BED RM, 
8•11ASTER BATH, 9 •HALL BATH, l8•GARAGE , ll•OTHER" 

435 PRINT 
448 PRINT"FORHAT: DATA STATEMENT t , ITEM, LOCATION CODE, DATE , 

MAKE, COST , 10• 

445 PRINT •------------------------------------------------------

458 THE FOLLOWING LISTS THE DATA STATD4ENTS AND ALLOWS THE 
USER TO IDENTIFY WHERE TO BEGIN ADDING NEW STATEMENTS 

455 LIST 468- , 
460 DATA STATD4ENTS SHOULD START ON LINE 588 AND INCREMENT 

BY l 
465 '********************************************************** 
588 DATA 5e8 , SOFA,l,SEPTEHBER 1981,xn COKPANY,395.95, U234 5 
581 DATA 581 ,END TABLE,l,9/ 81,ABC COMPANY,199.95,t54321 
5 8 2 DATA 5 8 2 ,0VAL TABLE,2,9-81,ABS COMPANY,399 . 99, t 6789 
583 DATA 583,SIX CHAIRS ,2,SEPT. 81 , ABC COMPANY, 425 .88,t9876 
584 DATA 584,STOVE,3 , SEPT. 81,X\'Z COKPANY,358,U21 212 
585 DATA 5 8 5 ,REFRIGERATOR,3,9/ 81,xn COKPANY,375, t 232323 
586 DATA 586,25" COLOR TV , 4,SEPT. 81 , TV INC.,499. 9 5 ,U234567 
5 87 DATA 587 , RECLINING CHAIR , 4,SEPT. 81 , EASYCBAIR INC.,199.95, t 894 

5 8 8 DATA 588,COKPUTER,5,SEPT . 81,HINTl-RS,999,t577577 
589 DATA 589,CHAIR,5,9-81,?,15,BROWN WOOD 
SU DATA 51 8,BED,6 ,SEPTEMBER 1981,BETTER BED INC.,8,t92397 
511 DATA 511,DESK,6,9/ 25/ 81,PRIENDLY DESK COMPANY,188,t543 
512 DATA 512 ,BED , 7 , SEPT.81,BETTER BED INC .,155 .95,194558 
513 DATA 513 ,CAR,18,SEPT.81,NEW CAR COllPANY,6499.99 ,U2843 
514 DATA 514,CREDIT CARD,11,SEPT. 1981,EASY CREDIT,8,t932993 
1888 • 
188 5 • 
1818 I******** ** *'********************* 1ll 1ll 1ll 1ll 1ll t ** * llllllllllll * * * * * * *** ** * 
1815 '***** THE FOLLOWING DATA STATEMENT HUST BE THE LAST ***** 
1820 DATA END 

flll 111111111111~ GAMES 

Star Blaster - Blast your way through an asteroid field in this action-packed 
Hi-Res graphics game' Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack - Try your hand at this challenging game by Computerware. with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24.95 
Berserk - Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Price: $24.95 • 
Adventure - Black Sanctum and Calixto Island by Mark Data Products. Each 
cassette requires 16K. Price: $19.95 each . 

ROMLESS PAK I - is an empty program pack capable of holding two 2716 or 
2732 EPROMs. allowing you up to BK of program' The PC board inside comes 
with sockets installed. ready to go with the addition of your custom EPROMs. 
Price: $24.95 
2·PASS DISASSEMBLER - with documentation package. 16K; cassette . BOC 
Disassembler Price: $49.95 
CBUG - Machine language monitor. CBUG Cassette Price: $29.95 
CBUG ON 2716 EPROM : Can plug into Romless Pak I. CBUG ROM Price: 
$39.95 
PARALLEL PRINTER INTERFACE - serial to parallel converter allows use of all 
standard parallel printers. PIBOC Price: $69.95 
Assembly Language Programming, by Lance Leventhal. Price: $16.95 
MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering 
experience) Price: $39.95 
PARTS & SERVICES: SAMs, 6809Es. RAMs, PIAs. Call for prices. 

WE SHIP FROM STOCK! ~.:.i\a©~ ~,,, ~ GOOD STUFF! Master Charge/Visa and COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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OE M t-CA.st: 

Encl oses LNW and MDX 
P.C. Boards , plus 

Cabling , A/C Cord s, etc . 

Silver-Gray Fibe rg lass 

$32.50 plus $2.50 shipping 
N.Y.S. residents add 7% tax 

..-174 

SYRACUSE R&D CENTER 
Box 125, Dewitt , N.Y. 13214 

" Specializing in Electro nic Packaging " 

s275 
DISK DRIVES 

51/4" 40 Track drive with case and 
power supply. 

FLIPPY DRIVES ONLY $295.00 
2 DRIVE CABLE $14.95 

4116 MEMORY CHIPS 8 FOR $20 

CORSAIR COMPUTER 
CORPORATION ..-200 

7952 Highway 80 West 
Fort Worth , TX 76116 

817-244-8051 

SOFTCO Software 
for TRS80 Model I & Ill 

CHECK REGISTER PLUS™ $99.95 
Ideal for all cash accounting 
applications including farming 

PERS·A·MAIL™1wora processing & ma111is11 
Basic Word Processor 
Mailing List with OuickSearch™ 
Statement/ Invoice Writer 
User's Guide for any System (applied to 

future purchase) 

$99 .95 
69 .95 
49.95 
29 95 

15.00 

All Systems are disk based and Require 48K. 
1 Disk. Prin ter & TRS80 Model I or 111 (p lease 
specify) 

MAGNUM CO M PUTER PRO D UCTS 
PO Box 3358 Boise. ID 83703 208·342·7304 

Dealer Inquiries Invited ,,,. 259 

...-See List of Advertisers on page 338 

The MDX Series Interlace Expansion Boards are designed to p rovide a w ide range of options for the TRS-80' 
Computers. By using a ··modular design " scheme. assembly o f the board in sections is possible: thus you .build 
i n the options you need. as you may need them! The P.C. Boards are solder-masked and si lk·screened for easy 
assembly. and each board comes wilh a wel l illustrated Users Manual 

MODEL I EXPANSION 
The MDX·1 and MDX·2 expansion boards are 

fie ld proven and offe r more options than any other 
board on the market. 

Features: ..-76 
• On-Board Power Supply 
• Floppy Disk Controller 
• Pho ne M odem 

300 Baud - Direct-Connect -
" Answer" and "Originate" Modes 

• Serial Port 
RS-232 and 20ma Loop Compatible 

• EPROM 
2K or 4K Capabi l i ties 

• Dual Cassette Logic 

M DX 1 P.C. Board & Users Manual 
M DX-2 P.C. Board & Users Manual 
Fully Assembled MDX·2 & Manual 

(No Memory) 
Partially Assembled MDX·2 & Manual 
Users Manuals 

Cu stom Enclosures Available 

$69.95/ea 
74.95/ea 

399.95/ea 

299.951ea 
8.95/ea 

NOTE: The MOX·1 docs flO I p1ov1<Je FOC c ircu+try 

MODEL 111 EXPANSION 
Micro·Design now introduces the MOX-3 Inter· 

face for tile TRS·80" Model Ill Compul er. The 
MOX-3 board mounts inside the computer and 
uses the exist ing power suppl ies 

Features: 
,,.77 

• Double-Densi ty Floppy Disk Conlro ller 
D1g1tal Data Separation 
Controls Up to 4 Onves 

• Serial Port 
RS·232 and 20ma Loop Compatible 

Phone Modem 
300 Baud - Direct Connect -
"Answer" and " Origi nate" Modes 

MDX 3 P.C. Board & Users Manual $74.951ea 
Fu lly Assembled M DX·3 & Users Manual 324.95/ea 
Partially Assembled MDX·3 & · 199.95/ea 

Users Manual 
Users Manual 8.951ea 

..-78 

NOW OFFERING ASSEMBLED UNITS 

THE MDX-4 
PHONE MODEM 

Micro-Design now o ffers ··partially assemble:d"' boards 
as an added savings to the user. These boards have all 
disc rete components and all sockels soldered tn place 
All that remarns is i nsertion of the required 1c·s . 

The MDX·4 Phone Modem utilizes the same 
Direc t C.onnec t. 300 Baud design as used in the 
o ther MOX series boards 

Users Manuals are so ld separately fo r evaluation p ur · 
poses. The pnce is deduc table upon lhe order o f a 
board. 

MDX·4 PC Board & Users Manua l 
Users Manual 

29.951ea 
8.95/ea 

r 

ACCEPTED 

Texas Res)dents Add 
5% Sales Tax 
All Orders Processed In 72 Hours 
Al I Board Orders Add $5.00 For 
Shippi ng and Handling 

Dealer Inquiries 
*TRS-80 Is A Trademark of Radio Shack Welcomed 

For More Informati on 
And A Free Brochure 

Contact: MD 
MICRO-DE:'ilGN 

P.O. Box 748 
Manchaca, TX. 78652 

(512) 282-0225 
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REVIEW 

Five popular, inexpensive printers compared. 

Dot Matrix Bargains 

Harley Dyk 
1644 Grant 
Grand Haven, Ml 49417 

Microcomputers appeared in 
1975 and cost three to four 

times as much then as they cost 
now, and had fewer features. 
Many said printer prices would 
not follow this trend, due to the 
mechanical nature of printers. 
However, one can now buy a 
printer with better quality print 
and more features for $200-
$300 less than a comparable 
printer two years ago. One can 
now buy a dot matrix printer 
which produces (for all practical 
purposes) typewriter quality for 
well under $1000. 

The dot matrix method has 
firmly established itself in the in· 
expensive printer field and, 
since this method makes many 
fonts available, is making strides 
in line printer technology (where 
whole lines of dots are printed at 
a time rather than seven or nine 
single vertical dots). 

I have chosen to review five 
printers, made by Base,, Cen
tronics, Epson, Integral Data 

Systems and Okidata. All five 
have been introduced in the last 
year, are dot matrix, have upper 
and lowercase, accept 8%-inch 
(or wider) paper, and are in the 
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$600-$1000 price range. These 
five printers are among the most 
sought after and best values in 
small printers for the hobbyist 
and small businessman. 

-· .. ----
Photo 1. The Base2 850 

I have used each printer for 
several days and have made a 
comparison chart highlight ing 
features I think would interest 
prospective buyers. Included 



BASE 2 050 DEHO~ISTRl'lTlON: 

€.· l C. h.Jt ac:tcr ~ t'L.!1 Ll flL.: 

72 Cha r a c t ut· ~ Per Linc 

80 Char a c t •ill 5i Per· L 1 n e 

% Char actl t' S ,,,. L1ne 

129 Cbarachrs 'Ir' l1n1 

132 Cb rachn ,.., l1n1 

ELONGAT l 0~1 : 

L_i. ··~ 

4 0 C h~racters Per L~ne 

48 Char acte~s Per L~ne 

6 0 Ch ara c te rs Pe r Lin e 

66 Char•c t •r& per Li n a 

-~··•&1W4Zif&IUW81i~~ 

Sample 1. Base, 850 demonstration. 

are photos of each printer and 
print samples showing the varia
tions of characters each can 
produce. 

also allows the use of RS-232 at 
600 baud without handshaking, 
for most applications. Another 
unique feature of the 850 is that 

Epson MX - BO 
Standa rd 

Ep.an MX - BO 
Standard - E,..:>hasiz.cl 

Epson MX - SO 
Standard - Double Strike 

Epson "x - eo 

NorMal 10 CPI 

Normal Proportional 

E1onga..ted Froportiona..1 

Cor<ler!Sed 16, 7 CPI 

Condensed 16. 7 CPI E1ongated 

Sample 2. Centronics 737 demonstration. 

paper can be fed into it from t he 
bottom, front or rear. I found t he 
850 to be the most difficult for 
paper loading, probably due to 
the clo_i;e tolerances used for 
the frict ion-feed feature. 

This printer should be of par
ticular interest to Apple owners, 
since it can print hi-res Apple 
graphics (see samples). A spe
cial parallel board from Base, 

can copy a high resolution graph
ics image from screen to paper 
with a single command. The 
board also supports Centronics
compatible parallel printers. 
The color of the 850 matches the 
Apple color scheme. 

The 850 prints an average 
quality dot matrix character, 
and offers its best quality in the 
elongated 132 character per line 

Facts such as availability, 
cost at the time of purchase, 
location and availabil ity of ser· 
vice, etc., wil l influence your 
choice. You may be interested in 
features that can be tested only 
when you have the printer at 
your location. I know a busi· 
nessman that tested a printer 
and found it unacceptable be· 
cause his secretary cou ld not 
load an 8 'h by 11-inch sheet of 
stationery into the printer in less 
than five seconds. 

Bt:andard - E9phasized - Double Bt:rik• 

The Base, 850 

The 850 is made by Base, Inc., 
a small California company that 
has produced some 5000 printers 
during the past 1 % years. The 
850 has been introduced to re· 
place the 800 which had some 
problems with print head relia
bi lity. The new printer has a 
continuous-duty printer head. 

The 850 is unique in that it 
comes standard with a 2K FIFO 
buffer, bit graphics, RS-232, 20 
ma current loop, IEEE-488, and 
parallel (Centronics compatible) 
interfaces. This array of inter
faces should match any change 
in hardware configurations. The 
2K FIFO buffer is necessary for 
graphics, since a ful l line of data 
must be sent to the printer be· 
fore pri nting begins. The buffer 

E,IOll Ml • IO 
CoiprHHt • Wll ltrOt 

Epson MX - SO 
Co•pressed - Dou bl• Width 

Epson "X - 80 
Co•pr•aaed - Doubl• Width - Doubl• Strik• 

Ep ~c:>n 

Dc:>Ltb 1 E> 

M X BO 
W i dth 

Ep_c:>., MX BO 
Dc:>L.tb1- Width 

Ep-c:>n MX B O 
Dc:::n .. .tb1 - W::t.. dth 

Ep-c:tn MX BO 
Dc:tub 1 • W:I.. dt.h 

E mph--i:z::-d 

Dc:>L.tb 1 - St r i k-

Sample 3. Epson MX-80 demonstra tion. 
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lliiff~IQJ OF THE LINE-EDIT IGj~_Hfifil~?J 
--·- -

Then why not try our Full·Screen Editor? 

NOW- Creole & Edit BASIC programs quickly and 
easily with this ve rs ati le Full Screen Ba s ic Ed itor. 

fEATUR ING Eleven commands and thirteen 

lrol keys lo do any edi t func t ion you may require . 

• Scro ll Forward & BACKWARD throug h prog ram 
• Change many lines ot one time 
• Insert o r delete characters 
• Add or delete lines 

• Search for st ring s 

con-

e load the Editor once - it beco mes a n extent ion of 

yo u r Mode l 3 BAS IC 
• Coll the Ed itor with one comma nd 
e Return to BA SIC by p re H ing BR EAK 

INSTRUC TI ON MANUAL O NLY (refundab le ) Sl.00 

Modellll Level II Tape .... ..... ... . $19.95 
NJ residents odd Sl.00 Soles lox 

des SOFTWARE 
86 Mansel Or. landing , N . J ., 07850 

for the 'TAS-80 fram 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 bnght luminous green characters and 
graphics like those featured by more expensive CRT units . 
Don' t confuse the Original Green-Screen with a p.1ece of thin 
film stuck to the l ace of your video tube, such as that adver· 
tised by o thers. The Original Green-Screen is moun ted in a lull 
frame perfectly matched to the color and texture of the 
TRS-80 Video Display. It is attached with adhesive stnps 
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 d isplay and greatly improves the 
overall appearance of your sys tem. 

{Specify whether for Model I or Model Ill) 
THE GREEN-SCREEN ................................... .................... $13.95 
Add $1 .50 for postage and handling. 

,,,.. 162 

Terms: Check or money order, no CODs or credit ca1ds. please Add amount 
shown /or postage and hand/mg to price of the Item _ All rtems shipped w ithin 48 
hours by firs t class 01 pnoflty mall V1rgm1a residents. add 4% sales ta x 

Micro-IVlega · P .O . Box 6265 ·Arington, Va 22206 
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mode, yielding 66 characters per 

line. The 850 was the only printer 
I tested capable of inverse print· 
ing. The processing time o f the 
Base, printer was good, placing 
it third in this category, but very 
close to the Epson MX-80. It was 
not the most quiet in the group, 
fal ling behind the Epson, Oki
data and Centronics printers. 
The 850 includes most features 
as standard and has only one 
accessory, a roll paper holder 
(for frict ion feed) and wire t ray 
combination for $25. 

The Centronics 737 

This printer also goes by the 
name of Lineprinter IV by Radio 
Shack. The 737 tied with the Ep· 
son MX-80 as the lightest print· 
er. It was of average noisiness 
and has the only gear-driven 
print head of the five. The print 
head is massive (comparable to 
that of the IDS 445) and this, 

plus its not being bi-direct ional, 
accounted for the fact that the 

737 was the slowest printer I 
tested. However, it compen
sates for the slower processing 
time with it s quality. In the pro
portional mode it has the most 
professional looking print I have 
seen in a dot matrix printer. 
While most characters take up a 
given width on a printer, in the 
proportional mode the 737 uses 
varying widths for the different 
characters, along with enhance· 
ments-particularly on capital 
letters such as E, N, and P, as 
shown in the print samples. The 
result is essentially a typewriter
quality printout. 

The proportional mode uses 
1185 dots for the 80 character 
line. It is ideally su ited for right 
justification since spaces the 
width of dots can be inserted be
tween words and letters. How
ever, the 737 is reportedly not 
compatible with Scripsit at this 
t ime. In addi tion to the propor
tional mode, thi s is the only 
printer of the five that can print 

IDS - 44~ Pa,..e r Ti ger ~t. 10 Cha ract.ers/lnch 

T h o E nha n ced M ode L o oK s Lil< a This 

Thu Enhanc ed Mode LooK~ Lik e This 

Sample 4. IDS 445 Paper Tiger demonstration. 

Photo 2. The Cen tronics 737 



QUALITY SOFTWARE FOR TRS-80 COLOR! 

~ 

ADVENTURESllll 
For TRS·BO, and COLOR·BO. These Ad
ventures are written in BASIC, are full 
featured, fast action, full plotted adven
tures that take 30-50 hours to play. 
(Adventures are in ter-active fantasies. 
It 's like reading a book except that you 
are the main character as you give the 
computer commands like " L ook in the 
Coffin " and " Light the torch.") 

Adventu res require 16K on COLOR -
80 and TRS-80. They sell for $14.95 
each. 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the 
RED PLANET. You'll have to explore a 
Martian city and deal with possibly 
hostile aliens t o survive this one. A good 
fi rst a dven tu re. 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVEN· 
TURE. It is a treasure hunt in a pyramid 
ful l of problems. Exciting and t ough I 

TREK ADVENTURE (by Bob Rete lle) 
This one takes place aboard a familiar 
starship. The crew has lef t for good 
reasons - but they forgot to take you, 
and now you are in deep trouble. 

DEATH SHIP (by Rodger Olsen) 
Our first and original ADVENTURE, 
this one takes place aboard a cruise ship -
but it ain 't the Love Boat. 

VAMPIRE CASTLE (by Mike Sassman) 
Th is is a contest between you and old 
Drac · and it's getting a little dark 
outside. $14.95 each. 

SPACE SHUTTLE 
ONE OR TWO PLAYER HIGH RES GAME -
Your mission is to dock with an orbiting space 
platform - but you may have to land on the 
planetary surface for refueling first. A real value 
in a high res real time game. $6.95. 

KILLERBOT - (Available in 4K) - Real time 
action at 20 levels of difficulty as you run, 
sneak, and dodge your way through a bloody 
field of Killer Robots. Get across or die I Joy
sticks or Keyboard controls. TRS-80 COLOR 
(ANY BASIC 4K or more.). $9.95. 

SLASHBALL (Available in 4K) - This one is 
best described as a thinkers arcade game. It 
rewards fast reflexes and clear thinking - like 
nothing you have ever seen before. It is one of 
our best family games for one or two players. 
$9.95. 

TIMETREK -A REAL TIME , REAL GRAPHICS 
STARTRECK. See your torpedoes hit and watch 
your instruments work in real time. No more un
realistic scrolling displays I $14.95. 

STARFIGHTER - This one man space war game 
pits you (!gainst spacecruisers , battlewagons, and 
one man fighters, you have the view from your 
cockpit window, a real t ime working instrument 
panel, and your wits . Another real time goody. 
$9.95 

BATTLEFLEET ·This grown up version of Bat
tleship is the toughest thinking game available on 
OSI or 80 computers. There is no luck involved 
as you seek out the computers hidden fleet. A 
topographical toughie. $9.95 

LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amazing 3D graphics, you fight 
your way through a maze facing real time mon
sters. The graphics are real enogh to cause claus· 
t rophobia. The most realistic game that I have 
ever seen on either system. $14.95. 

Please specify system on all orders 

QUEST - A NEW IDEA IN ADVEN· 
TURE GAMES! Different from all the 
others, Quest is p layed on a computer 
generated map of Alesia. You r job is t o 
gather men and supplies by combat, 
bargaining, exploration of ruins and 
temples and outright banditry. When 
you r force is stron g enough , you attack 
the Citadel of Moorlock in a life o r 
death battle to the finish . Playable in 2 
to 5 hou rs, th is one is different every 
t ime. 16K COLOR-80 OR TRS-80 
ONLY $14.95. 

SPACE ZAPPER - Protect your central 
Star Base from ships that attack from 
al l four sides. Fast reflexes are required 
as the action speeds up. Great for kids 
or Dads. This game has high speed high 
resolution graph ics and l ooks as if i t just 
stepped out of the arcades. - 16K ex· 
tended or 32K disk. BASIC TRS-80 
Co lor only. $14.95. 

This is only a partial listing of what we have to offer. We have arcade and 
thinking games, utilities and business programs for the OS1 and TRS-80 Color. 
We add new programs every week. Send $1 .00 for our complete catalog. 

TASSO 
AARDVARK-SO 

2352 S. Commerce, Walled Lake, MI 48088 
(313) 669-3110 

,.,- See List of Advertisers on page 338 

TASSO COLOR 
..- 107 
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101 UJEJ FOR 
A DEAD 
MICRO
COMPUTER 
no.4 

subscripts and superscripts, 
and do true underlining. 

The 737 has friction feed and 
handles only 9V2-inch pinfeed 
paper. The paper carriage is at 

Weight 

Size (H xW x D) in. 

List Price 

Standard Interface (if paral lel, is Cen· 
tronics compatible) 

Speed 

Time to list typical 5.6K Basic program 
@ 10cpi 

Bi-directional 

Print head l ife expectancy (characters) 

Print head drive 

Oescenders 

Number of wires in print head 

Number of possible print variations of 
characters 

Print head replacement cost 

Oensities (characters/line) 

Graphics 

Slash zeroes 

Line spacing 

Maximum paper width 

Tractors 

Friction feed 

Paper loading 

Paper tray 

Paper roll holder 

Copies 

Paper out indicator 

Top of form control 

External controls 

Ribbon 

Noise (on a scale from 1-5 with 1 being 
most quiet) 

Company address & phone 
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the rear of t he printer, making 
the inclusion of tractors imprac
t ical. The 737 does not have a 
paper-out indicator and is miss
ing a hardware top-of-form ad-

Printer Comparison Chart 

BASE, 850 

vance- features I would expect 
to find on a printer of this price. 
The 737 is the only printer of the 
five that offers no form of 
graphics. 

CENTRONICS 737 

15 lbs 12 lbs 

3x15x 11 5 x 14.5 x 11 

$799, wire tray & paper roller-$25 $995 

Parallel, series (20mA & RS.232), IEEE-488 Parallel 

100 cps at all character densities 

2 min. 20 sec. 

Yes (can select uni-directional) 

100 million 

Roller Cam 

No 

12 plus inverse printing 

$50 

64, 72, 80, 96, 120, 132 plus elongated 
for each 

Dot resolution control, 5 densities, 99 
dots/In. max. hor. 72 dots/in. max. vert. 

Yes 

6 lines/in. default. Programmable in half 
dot Increments 

9Vz In. fanfold, av, in. cut 

Yes, to 9 'h in. 

Yes 

Rear, bottom, or front 

Available 

Available 

Up to 3 part 

No 

Yes (hardware & software) 

Power, on line/off line, form/line feed 

v, i n. width, cartridge, 5 million 
character expectancy 

4 

Base, Inc. 
P.O .. Box 3548 

Fullerton, CA 92631 
soo.a54-7360 

50 cps @ 10 cpl 

4 min. 5 sec. 

No 

150 million 

Gear 

Yes 

9 

6 

$172 

40, 66, 80, 132 monospaced a.2 to 24.6 cpi 
in proportional mode depending on text 

None 

No 

6 lines/In. 

9V2 In. fanfold, av, In. cut 

No, pinfeed 9'/i In. paper only 

Yes 

Rear 

No, separator used to divide paper 
In & out 

Yes 

Up to 3 part 

No 

Yes (software only) 

Power, on line/off line, Paper FWD/REV 

15 yd. zip-pack moblus loop 

3 

Cen1ronics Data Computer Corp. 
1 Wall Street 
Hudson, NH 03051 
603-883-0111 



The Epson MX-80 

The MX-80 is designed to be 
compatible with the TRS-80 and 
supports the Model I and Ill 

block graphics. The MX-80 can 
print some graphics that can't 
be produced on the screen, 
since it has programmable line 
spacing. It is the first printer 

advertised as having a disposa
ble print head which can be re· 
placed for under $30 (well under 
other print head prices). 

lightest in t he group, came in 
second for qu ietness and speed 
(on a typical 5.6K Basic pro
gram), has descenders, is bi
directional, is the least expen-The MX-80 tied for being the 

Printer chart continues 

EPSON MX-80 INTEGRAL DATA SYSTEMS 445 

Weight 12 lbs 20 lbs 

Size (H x W x D) in. 4.2 x 14.7 x 12 12.5x15.75 x 12.5 

List Price $645; bit graphics, serial interface addl. $795; add $99 for graphics, paper 
tray addl. 

Standard Interface (if parallel, is Cen- Parallel Parallel & Series 
tronics compatible) 

Speed 80 cps @ 10 cpi 120 cps@ 10 cpi 

Time to list typical 5.6K Basic program 2 min. 19 sec. 2 min. 12 sec. 
@ 10CPI 

Bi-directional Yes (logic seeking) No 

Print head life expectancy (characters) 50-100 million 300 million 

Print head drive Belt Belt 

Descenders Yes No 

Number of wires in print head 

Number of possible print variations of 
characters 

Print head replacement cost 

9 

12 8 

Under $30 $1 50 

OKIDATA MICROLINE80 

14 lbs 

4.25x13.5 x 9.75 

$800, tractors $140, buffered RS-232, addl. 

Parallel 

80 cps @ 10 cpi 

3 min. 6 sec. 

No 

200 million (guaranteed) 

Belt 

No 

9 

3 

$1 15 

Densities (characters/I ine) 40, 66, 80, 132 66, 80, 96, 132 plus enhanced (elongated) 40, 80, 132 
for each 

Graphics 

Slash zeroes 

Line spacing 

Maximum paper width 

Tractors 

Friction feed 

Paper loading 

Paper t ray 

_Paper roll holder 

Copies 

Paper out indicator 

Top of form control 

External contro ls 

Ribbon 

64 block characters TRS-80 compatible Optional, Maximum density 72 dots/in. 
vertical, 64.2 dots/in. horizontal 

No No 

6 or 8 lines plus n lines/in. programmable 6 or 8 lines/in. 

10 in. fanfold 9V2 in. fanfold 

Yes to 10 in. Yes to 9V2 in. 

No No 

Rear Bottom or rear 

No, separator used to divide paper in Available 
& out 

Does not apply Available 

Up to 3 part Up to 4 part, more with adjust. 

Yes Yes 

Yes (hardware & software) Yes (hardware & software) 

Power, LF, FF, On/Off line Power, On/Off line, Line/form feed, 
form set 

Cart ridge, 3 million character expectancy V. in. cartridge, mobius loop, 6 million 
character expectancy 

Noise (on a scale from 1- 5 with 1 being 2 5 
most quiet) 

Company address & phone 

.,, See List of Advertisers on page 338 

Epson America, Inc. 
2384 Hawthorne Blvd. 
Torrance, CA 90505 
213-378-2220 

Integral Data Systems 
Milford, NH 03055 
603-673-9100 

64 block characters TRS-80 compatible 

Yes 

6 or 8 lines/in. 

9V2 in. fanfold, av. in. cut 

Optional, to 9 in.; 9 V. in. pin feed 
standard 

Yes 

Rear 

No 

Yes 

Up to 3 part 

Yes 

Yes (software only) 

Power, On/Off line 

Standard v, in. wide, 2 in. typewriter type 

Okidata Corporation 
111 Gaither Drive 
Mt. Laurel, NJ 08057 
609-235-2600 
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11 "91"1 - 15.5 O..rel«WllCh 
ll l'l!lfr2 - II Chlr°"'"'I""' 
ll 1'11111'3 - ' 0..- •ll"" 
JS llfUT c 
Y lfCU mo3 - l5 
:!I lJ1111111191(IDID9<2K) 

61 fllnfrl - ' Li ....... llOI 
71 Nllfrl - I l1 .. ,... lea. 
• llfUT L 
91 IFL•m ui -• 1• Ll'lllll!D9<27)109l<5'>1"1J 

10 PRJNT" t - 16. 5 Cnar• ct•r•/ l ncn 
20 PRJNT"2 - 10 Charac t • r•/Inc h 
30 PRINT"3 - ~ Cha r a ct•rs/Inch 
3:1 INPUT C 
40 IF C<I OR C>3 THEN 3:5 
50 LPRINTCHR9><27> 1 CHR• <2B+C) 
60 PRINT"'0 - 6 L i n .. P9r Inch 
70 PRtNT" 1 - 8 Lin .. P9 r Inc h 
8111 I NPUT L 
9111 I F L<ll OR L> I THEN 9111 
1011 LPRINTCHR• <27> 1CHR• CSG.+2• L> 

10 PR J:NT•• 1 - 16. :5 c ..... --. r .-c"t• r • / Xn c: h 
2 0 PR J:NT" 2 - 1 0 c ..... .- r .-.ct•r•/ X nc: ..... 
30 PR INT •• 3 - ~ c: ..... a.r-.c t• r • / X nc: Mo 
3:5 J: N P L.JT C 
4 0 J:F C< 1 O R C>3 T HEN 3:5 
:50 LPR J:NT C H R • <27 > • C H R • <2B+C) 
60 P RJ:NT " 0 - 6 Li n • - P- r J: n ch 
7 0 PR INT•• 1 - S L 1 n_.• s:>_. r :Xnc: h 
80 J:N P L.JT L 
90 J:F L < 0 OR L>1 THE N 8 0 
100 L PR J: NTCHR• <27> • C HR• <:54 +2• L> 

Sample 5. Okidata Microline 80 demonstration. 

72 dolaper lnch 

Sample 6. Base, 850 graphics. 

sive and offers the boldest print 
option. The MX-80 also has the 
best documentation, if you get 
the manual by David Lien rather 
than the standard manual. Lien's 
manual does a nice job of pre
senting the operation of the 
printer to the beginner. 

Up to twelve character varia
t ions can be produced under 
so f twa re control. St andard 
width, compressed width and 
double-width characters can be 
obtained, and most of these can 
be spiced up with double strike, 
emphasized mode or both. In t he 
double strike mode, the line is 
printed once, then the paper is 
advanced 11216th of an inch and 
the line Is printed again in the 
same direction. This f ills in 
some of the holes in the dot 
matrix character. However, I 

st dots per Inch 

think the emphasized mode of
fers better quality. In this mode 
each dot is double printed (with 
a slight shift to the right be
tween strikes) in a single pass 
so the printer can maintain its 
bi-direct ional mode. This offers 
an excellent print, very close to 
typewriter qual ity. In addit ion to 
the var iations on standard 
American letters, the MX-80 of
fers some special Japanese, 
German, French, English and 
American characters. 

The line feed of the MX-80 is 
fairly slow and in some applica
tions may s low processing time. 
I t imed t he MX-80 on one-inch 
wide mailing labels (which re
quire many line feeds while be
ing printed) and found it to be 10 
percent slower than my Heath 
H-14, which is not bi-direct ional. 

I have two crit icisms of the 
MX-80. The f irst is that it is miss
ing the friction feed feat ure 
making use of letterhead impos
sible. However, considering the 
printer's overall quality and ex
cellent value, a company should 
be able to get their letterhead 
printed on fanfold paper (with 
removable holes). Better yet, the 
letterhead could be printed with 
graphics and double-width em
phasized print on the paper. 

The second criticism is that I 
have observed characters not 
being placed exactly vert ical 
from each other on both the 
MX-80's I have tested. Th is hap-

AUTHORIZED TRS 80® DEALER #R491 . 

•BUUHll• ... nn•• ••cimc:a••·-····· ea••·-·····-& goo••c:t • c:t•••a -
TRS-a o · Color Computer With 

Extended Color BASIC 

lllii 
26 - 1062 

Model Il l 16K RAM 
Model Ill, BASIC 

$825.00 
26 - 4002 
Model II, 64K 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTERCARD. SHIPPING 
COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, PRINTERS, PERIPHERALS, AND SOFT
WARE-YOU NAME IT, WE'VE GOT IT. WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
(313) 439-1508 (313) 439-1400 ..- 138 

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80" SALES CENTE R STORE # R49 1 
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Now my accounting systems 
run on CP/M as well asTRSDOS. 
So they'll work with your micro, 
no matter which it uses. 

I'm Irwin Taranto, and I originally designed my 
Model II systems to work with TRSDOS, the operating 
software Radio Shack supplies with the TRS-80. 

I designed them extremely carefully, with features 
other microcomputer accounting systems don't have. 
Mine all integrate with the general ledger, and, 
w here it helps, they integrate with each other. 

My general ledger system gives year-to-year 
comparisons, in dollars and percentages. It figures 
budg'i3ts and it even has a report generator. 

My accounts receivable systems can do sales 
analysis by product code and figure in salesmen's 
commissions. They generate mailing lists by customer 
code or zip code for up to 2000 customers. 
You can choose either an open item system or a 
balance forward system which works on a cash or 
an accrual basis. 

My payroll system can handle up to 600 
employees in multiple departments, w ith any state 
tax routine (we provide them all). It can make any 
miscellaneous deductions you ask it to - it even 
does tips and meals. 

TRSDOS and TRS-80 are trademarks of the Tandy Corporation. 
CP/ M is a trademark of Digital Research Corporation. 

...-See List o f Advertisers on page 338 

My inventory control system stores up to 5000 
items. It can report by vendor, tell you when you're 
out of stock or w hen you need to reorder. It can 
update price or cost automatically, and integrates 
fully with my invoicing system. 

There's a lot more, too. Over the years, I've 
had thousands of phone conversations with 
my customers, working out the bugs and kinks and 
adding desirable features. Everybody talks about 
"u ser-oriented" systems, but because of all t hese 
phone calls, it really means something when I say it. 
These may well be the most thoroughly researched 
small business accounting programs in the world. 

They're a lso the best supported, at least as 
far as microcomputer systems go. If you have a 
problem, jus t call. If your problem is tough enough, 
I'll get on the phone myself. There's no charge for 
phone assistance, ever. 

All these calls keep me upgrading my systems 
constantly. If you own one, you're eligible for a 
standing offer I've made all along: send me your 
diskette, and I'll send you the latest upgrade for 
only $25. 

Now I've taken another step. More and more 
owners are switching over to CP/M software these 
days. It seems to be w here the whole microcomputer 
industry is heading. 

That's fine with me, because I've just converted 
all these accounting systems, and can sell them for 
the prices I've listed: 

General Ledger/ Cash J ournal 
Account s Payable/ Purchase Order 

$ 299 
349 
349 
399 

Open Items Accounts Receivable/ Invoicing 
Balance Forward Accounts Receivable 
Payroll 299 

399 
399 

with Job Costing Option 
Inventory Control 

For mail-order programs, these prices may seem 
high. But for serious accounting programs, nothing 
can touch them. 

Michael Tannenbaum, the "80 Accountant" 
in 80 Microcomputing, just called them "a very 
impressive product at a very reasonable price." 

Our TRS-80 Model I and Model III systems 
aren't quite as sophisticated. But t hey're tremendous 
buys at $99 each ($149 for general ledger). 

So call me and take your choice-CP/ M or 
TRSDOS. Same price, same support. My systems 
are ready and waiting. 

Taranto 
,,,, 70 & ASSOCIATES, INC. 

121 Paul Drive, San Rafael CA 94903 
Outside California, toll free (800) 227-2868. In.California , (415) 472-2670. 
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EXCITING NEWS 
FOR COLOR COMPUTER USERS 

FLEX, OS•9 and the Radio Shack Disk System 
ALL on the SAME Color Computer 

Would you believe that you can run FLEX, 05·9 
and Radio Shack dtsk sollware on the same Color 
Computer, and all you ha11e to do is change the disk? 
That's right, iust change the disk. If you ha'le a 32K 
Color Computer with the Radio Shack disk system. 
all you need to do is make a lrivial modd1ca t1on to 
access the hidden 32K, as described in the Feb. issue 
of COLOR COMPUTER NEWS and the March issue of 
'68' Micro. You can get FLEX from us right now. 
OS·9 will be ready by summer. Please no1e rha1 I his 
w ill only w ork with the Radio Shack disk sys tem and 
32K/64K memory chips that RS call s 32K. Maybe 
they put 64K's in yours. too. If you don't have a 
copy or the article. send a SASE and we' ll send 11 10 
you. 

Using lhis system to run FLEX and OS-9 has 
many advantages. First 11 g ives you 48K from zero 
rig hi up to FLEX. This means that A LL FLEX 
compatib le soft ware will run w ilh NO 
MODIFICATIONS and NO PATCHES' There are no 
memory conflicts because we moved the screen up 
above FLEX which leaves the lower 48t< free for 
user programs. 

Whal you end up wilh is 48K for user programs. 
8K tor FLEX and another BK above FLEX tor lhe 
screens and stuff. We are working on a multi screen 
format so you can page backward 10 see wtiat 
scrolled by and a Hi-Res screen that wi ll enable us 
to have 24 1mes by 42 charac ter display . Tha f s 
better than an Apple ! 

We a lso implemented a full lunchon keyboa rd, 
w ith a control key and escape key. All ASCII codes 
can now be generated from the Color Compuler 
keyboard~ 

We a lso added some belts and whistles to Radio 
Shack"s Disk system w hen you're running FLEX or 
OS·9. We are supporting sing le or double sided, 
smgle or double densi ty , 35. 40 and 80 track drives. 
If you use double sided drives. the maximum is three 
drives because we use the dri\le 3 selec t tor side 
select When you are runnmg the Rad io Shack disk. 
i i w ill work wilh the double sided drives but 11 will 
only use one side and only 35 tracks. Using 80 track 
drives is okay, bu t wdl no1 be compallble w 11h 
standard Radio Shack soflware. Vou can also sel 
each drive·s stepping rate and drive type. (SS or OS 

SO or DD) 

In case you don"! undersland how lh1s works. I'll 
g ive 11ou a brief explana1 ion. The Color Computer 
was designed so thal the roms m tt'le system could 
be turned off under soltware con trol In a normal 
Color Computer this would only make 11 go away 
However , 11 you pul a program 10 memo1y 10 do 
something lirsl (hke boot 1n FLEX or OS-9). when 
you turn oft the roms. 11ou wi ll have a lull 64K RAM 
System with wh ich to ru n your program (FLEX o r OS· 
9). When the 1oms are turned olf . 11 is as 11 you had 
removed them h orn the computer . The11 are gone 1 

Now. we need me other hall o f the 64K ram chips 
to work. and I his seems lo be the case mosl ol the 
time. as the art icle s1ates. Qt course . you could a lso 
pul 64K chips in. 

We decided that lh1s was the best way to run 
FL EX and OS-9 on the Cotor Computer because 11 
does remove the rams f1om the memory map and 
leaves lhe lull 48K tor user programs. If you 1ust 
put 1n memory for FLE X and use the Basic hooks for 
110. all you have •s a l1ttte over 30K fo1 user 
programs. 1n addit ion, very few FLEX progr ams will 
run w i thout being m0dif1ed and some won't run very 
well . 11 at all !our OATAMAN + !or example). Let me 
slate it again. ALL FLE X COMPATIBLE PROGRAMS 
WILL RUN WITHOUT MODIFICATION! ! ! and the 
same goes tor OS-9! 

It is also the ONL V way OS-9 will run because 
30K is 1ust not enough. 

Some neat utilities are inc luded 

MOVEROM moves Color Bas•c horn ROM to RAM. 
Because it's moved to RAM you can not only access 
1t lrom FLE X. you can run i1 and even change il 11 

Vou can load Color Comuter casselle soflware and 
save it to FLEX disk. Sing le Dme Copy. Format 
and Se1up commands are also included. 

II you don·1 nave a Color Computer , we can sell 
you one complele w1lh 64K ram. 24K rom. Single RS 
dtsk drive and FLEX tor only St.490. set up and 
ready t o go. 

FLEX wilh Edit. Asmb and 1nslallal1on d isk 1s $199. 

FRANK HOGG LABORATORY, INC. 
130 MIDTOWN PLAZA • SYRACUSE NEW YORK 13210 • (315>474-7856 _, 
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!!NOW AVAILABLE!! 
I NDEX 

SEQUENTIAL 

Access 
METHOD 

* Get and Put Records to Disk File by "KEY" 
* Read File in Key Sequence Without Sorting 
* Delete Records Without Recopying File 
* Add Records to Disk Files in Any Sequence 
* Variable Key Length From 1 to 50 Characters 
* Machine Language or Basic Subroutines. 

BUSINESS APPLICATION ADV ANT AGES 
• Improved Disk Utilization 
• Easier Program Development 
• Improved Operating Characteristics 
• Reduce Of Eliminate Sorting 
• Improved Performance 

ISAM SUBROUTINES 
ISAM UTILITIES 

Documentation 
On Diskette $90.00 

NEW! MACHINE LANGUAGE + BASIC SUBS-$140 
- PLUS - Free Mailing Lisi Sample Appllcatlon 

Add 6% Sales Tax for California Orders 

TRS-80 MODEL I, II, & Ill and CPM SOFTWARE FROM: 

Johft90n Auocl8tff ·or· Telephone Order Une 
P.O. Box 1402 For Bank Cant S.les 
Redding, CA 96001 (916) 221-07 40 

~FOR FREE CATALOG 
"' 150 
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pens in the bi-directional mode 
and probably could be adjusted. 

New options for the MX-80 in
clude bit graphics (high resolu
tion), serial interface and an 
IEEE 488 interface. 

The Integral Data Systems 445 

The IDS 445 Paper Tiger is a 
replacement for the 440. It re
ceives the prize for the largest, 
heaviest, noisiest and . fastest 
printer of the group. It has an in
stantaneous print speed of 198 
characters per second in com
pressed mode, so in spite of be
ing uni-directional, it has a short 
processing time. 

The 445 comes standard with 
a 256-byte buffer, but if one 
selects the graphics option, a 
2K-byte buffer is included. The 
graphics option is similar to that 
of the Base, 850 and offers up to 
72 dots per inch vertical and 64.2 
dots per inch horizontal. 

DIP switches can be used to 
select a serial interface (up to 
1200 baud) or a parallel (Cen
tronics compatible) interface. 
Character densities are soft
ware and hardware selectable, 
and form length control as well 
as one-inch perforation skip 

I 

features are included. 
The 445 prints a good, stan

dard dot matrix quality and 
gives the densest print in the 
132-character per line double
width mode. It wi ll handle up to 
four-part forms with no adjust
ment and more t han fou r by 
turning an adjustment knob. The 
445 has a very fast line feed and, 
in operation, seems to be a very 
beefy commercial quality print· 
er. It has internal room for a 
4112 -i nch roll of paper, assuming 
one can find tractor feed roll 
paper. 

The Okidata Microline 80 

My wife was very impressed 
with the Microl ine 80. She did 
not consider the print quality or 
other features, but liked the prin· 
ter because it was so inconspic
uous. It is the smallest and 
qu ietest of the five printers and, 
therefore, her favorite. 

The Microline 80 prints 
TRS-80 graphics (block) and 
seems to do a slightly more uni
form job than the Epson MX-80. 
It has a pinfeed roller fixed at the 
91/2- inch paper width. A tractor 
opt ion is available which can be 
snapped on or off very easily, so 

.. 

/1 ..... -----1' 
Sample 7. Epson MX-80 graphics. 



one can use friction feed roll 
paper for keeping paper costs 
down, switching to fanfold 
paper for the more important 
jobs. When the Microline 80 is in 
the 80 character per line mode, it 
can be set to 64 characters (still 

left and right margin. 
The Microline 80 prints 80 cps 

in the 10 cpi mode as does the 
Epson MX-80, but the Microl ine 
80 is uni-directional. This means 
it will take about 34 percent 
longer to print a typical Basic 

The ribbon in the Microline 80 
is probably the cheapest to re· 
place, since it is the standard 
two-inch spool, 1/z-inch wide 
typewriter ribbon available 
universally. 

Wrapping It Up 

Each printer comes with a 
standard 90-day company war
ranty, although some dealers 
are doubling this. Each printer 

at 10 cpi) to give a convenient program. 

Sample 8. IDS 445 Paper Tiger graphics. 

Photo 3. The Epson MX-80 

+-Or-+ 
It's your choice: 
do it the hard way, or 

get the information you need from 

THEB98K VOLUME 
I & II 

Comprehensive Guide to TRS-80* Assembly Language Routines 
Each Volume Priced At $14.95 Plus $1 .50 Shipping/Handling v" 126 

VA residents add 4% tax • Foreign: send U.S. funds, add $4 ea. for overseas delivery 

VOLUME I 
The most complete book yet 
on the math routines of the 
BASIC ROM , Models I & Ill. 
Contains a wealth of detail 
about integer, single and dou
ble precision formats. advanc
ed math, data manipulation, 
and assembly langu.age inter
facing, with examples. In
cludes commented listing 
(0708H·1607H), plus a highly 
detailed map of the ROM and 
reserved RAM . 

"Trademark of Tandy Corp -------------------------. 
INSIDERS SOFTWARE CONSULTANTS, INC. 
P.O. Box 7086, Dept. SUM3 • Alexandria, VA 22307 

Please send THE B00K: 0 Volume I O Volume II 
Name ________________ _ 

Address _ _ ___ __________ _ 

City State __ Zip _ _ _ _ 

Enclosed is 0 check 0 M:O. for$ ______ _ 

Charge to my 0 VISA 0 MasterCard Bank Code _ _ _ 

Exp. date: ___ Card No.----- -----

Signature-------------- -------------- --------------------------
..- See List of Advertisers on page 338 

VOLUME II 
Packed ·tull of useful informa
tion on the model I input/ 
output routines, wit h de
tailed listings to illustrate the 
commented source code . 
Learn to con t ro l and 
manipulat e the keyboard , 
video, pr inter por t, and 
cassette port. Essent ial for 
assembly language program
mers, you can write your own 
routines or use fhe many pro
gramming examples included. 
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PERTEC FLIPPY 
ONE YEAR 
WARRANTY 5205 

r'"":• • : · ·.· ... ... ~ .. • ;. 
M Ill FDC KITS 

J & M SYSTEMS 5350 
A. M. ELECTRONICS 5350 

M Ill SYSTEMS Model Ill RS232 575 
48K 2 DISK DRIVE (No RS232) $1895 
48K 2 DISK DRIVE with RS232 $1973 

DISK DRIVES BARE 
40 TK TANDON 

5230 
40TK TEAC 

5230 
40TK PERTEC 

5205 
Add $45.00 to Bare Price for Complete Models. 

PRINTERS 
OKIOAT A 82A 5525 120 CPS Bidirectional with RS232 & Parallel. 

OKIDAT A 83A 5 725 120 CPS Bidirectional with RS232 & Parallel. 

OKIDATA 84 51100 200 CPS Bidirectional with RS232 & Parallel. 

DOSPLUS 4.0 ... 
and 5 MEG. a •ystems 
WINCHESTER 0 ©•··· ~· 
FOR MODEL Ill $2895 638 S. Dillard St. 

This is complete and ready to plug 
into data bus for use as drive No. 4. 

West Orange Shopping Cntr. 
Winter Garden, Fl 32787-0915 

Store: 305·877-2830 
MODEL HI 16K 5850 .,.. 178 DATA: 305-877-2829 

.---:--- ---- -- - - --- JI, 
"' - ) , . . ~ 
., .....=!'.'~ - . - .,._ ,it/--~T~.:i\--_ ..,,. __ =-= ""::tt+llil''-= -

ltiL ; . ..Pl.1,... - ~··:Ii!' t , J t!rl - - tir. 1~t!!'11~-" 
'°c__ ~ - I' - -- .:i ~;;;}'. ~ 

"""' 1-:i. t l<I--· . ~I J ---- • 

THE COMPUTER 
STOCK MARKET BOOK 

THE PROFESSIONALS BUY 
Purchased by over 160 Financial Institutions, 75 Market Advis

ory Services, 50 Colleges and Universities, and 150 Computer 
and Softw are Firms. 

Has been sold on every state and over 30 other nations It is a study 
of market t1m1ng based on cycles and seasonal factors. as they affect 
stock and commodity prices. It gives solid tools for measuring and 
pro f1t1ng from them Author has more than 20 years experience as a 
stock broker, and conducted 8 years of computer research 
developing the 34 programs 1n the book which contains ideas and 
programs never before published Programs are written 1n TRS-80 
BASIC. 
Do you have the great stock and commodity trading advc;mtages 
given by the home computer to the few who p roperly use 1t? 

To order " New Uses For The Home Computer In The Stock 
Market•• send your name and address w ith your check for $19.95 
(overseas; U.S.A Dollar International Mt:Jney Order or a Draft 
payable on a U.S.A . Bank) to, 

Thomas V. Lenz, Dept. M 
596 W. Karval Ct. ·Spring Creek 

Elko, Nevada 89801 
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requires a cable which will cost 
from $25-$50. Each seems relia
ble and solid. Of course, only ex· 
tensive f ield testing wil l deter· 
mine a printer's reliability. • 

Thanks to: Remarkable Soft-

ware, Muskegon, Ml tor provid· 
ing the Epson MX-80 and Oki· 
data Microline 80; Warren White, 
Pentwater, Ml for providing the 
Centronics 737; Base, Inc., for 
providing the 850; Integral Data 
Systems for providing the 445. 

Photo 4. The Okidata Microline 80 

PIDMI BY LED ~~alPllllw 
CC> 1979 8HW PIJILI9fllli CO. 

SU LM CITY HOO.WJ 
1 2 

Sample 9. Okidata Microline 80 graphics . 



WE ARE NOW NUMBER 1 
OUR MASSIVE VOLUME HAS ALLOWED US TO REDUCE OUR 

PRICE TO JUST 

REDUCED FROM 16900 

FOR THE POWERFUL 
LOOS 5.1 OPERATING SYSTEM. 

The Ultimate In 
Operating Systems 
For Model I & Ill 

* Model I LOOS provided on 35 t rack single density media. 
* Model I ll L OOS provided on 40 track double density med ia. 
* LOOS can be provided on special media configurat ions a t an 

additional c har ge. 
*Prices & Specifications are subject to change without notice. 
t Alt hough not r equi red . LS I r ecommends two or more drives 

when using LOOS. 

For Further Information Contact The Distributor Or Dealer Nearest You: 

AOGICAL 
SYSTEMS 
WC. 

(West) 
LOBO DRIVES INT'L 
354 S. Fairview Ave. 

Goleta , CA 93117 
(805) 683-1576 

(Central) 
GA LACTIC SOFTWARE LTD. 

11 520 N. Port Washington Rd. 
Mequon. WI 53092 

(414) 241-8030 

(East) 
MISOSYS 

5904 Edgehil l Dr . 
Alexandria. VA 22303 

(703) 960-2998 

(The Common Market) 
MOLIMERX LTD. 

1 Buckhurst Rd .. Bexhill 
Sussex. England 
(0424)-220391 

DEALER INQUIRIES WELCOME. LOOS is a product of LSI. TRS-80 & Radio Shack are t rademarks. 0. CJ• t:::::J •<==:> 
Mequon, WI 53092 

(414) 241-3066 

,; 239 
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TECHNIQUE 

Battling bugs, slugs and chugs. 

Worm Pills for Basic 

Dan Keen and Dave Dischert 
RD 1Box432 
State Highway 03 
Cape May Court House, NJ 
08210 

Learning the words and syn
tax of any computer lan

guage will not make you a pro
grammer. It takes many hours of 
working with the machine as 
you discover how to put all 
those words to efficient use. 
Here are a few of our ideas and 
discoveries. 

Combined Statements 

Articles on techniques to 
speed up your programs using 
DEFI NT, multiple statement 
lines, and so on appear regular
ly. There is a major exception to 
the rule. Many times combining 
program statements makes for 
faster execution , but we found a 
time when the reverse is true! 

Numerical field conversions 
(such as CVI, CVD) in conjunc-

tion with PRINTUSING cause a 
tremendous speed bog down. 
Two statements are faster even 
though they use a few extra 
bytes of memory. It may seem 
like a tiny difference in the 
program, but what an increase 
in speed! 

The short program in Listing 1 
demonstrates this difference. 
Lines 10-50 open five files and 
dump 30 random numbers into 
each record (for a total of 150 
numbers). Then the program re
trieves those numbers and prints 
them on the screen (line 80): 

FOR X = 1 TO 30: PRINTUSINGM$;CVD 
(Fl$(X)): NEXT X 

Notice how slowly it progresses. 
Now watch as execution pro

ceeds to line 120: 

FOR X = 1 TO 30: A= CVD(F1$(X)):PRINT· 
USINGM$;A: NEXT X 

The CVD of the field variable is 
assigned to variable A before 
the PRINTUSING statement. 
look how fast those numbers 
are pulled now! 

10 CLEAR lOOO : DIM Fl$(30i : MS= "SS U U t,IU.U" 
20 OPEN" R",l , "TEST/FI L" 
30 FORX=l TO 30 : FIELDl , C8 ' Xl AS PH$ , 8 AS FISC XI : NEXT 
40 REM 
50 FOR R%=l TO 5: FORX=l TO 30 : Z=RNDC32000J: LSETFI $CX J= 

MKDSCZI: NEXT : PUT1,R% : NEXT 
60 REM SLOW RETRIEVE 
70 FOR RE%~l TO LOFCll: GET l,RE% 
80 FORX=l TO 30 : PRINTUSINGM$;CVD(F!$(X)) : NEXT 
90 NEXT RE% 
100 REM FAST RETRI EVE 
110 FOR RE %=1 TO LOFCll : GET l, RE% 
1 20 FOR X=l TO 30 : A=CVD(FI$(X)) : PRI NTUSINGM$;A: NEXT 
130 NEXT RE% 

Program Listing 1 
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Line 80 takes about 15 sec
onds (Model I) to print the 30 
numbers from just one record, 
while line 120 pulls a// five 
files in about the same amount 
of time! 

The program conta i ns 
another trick. Notice how all 30 
subrecords are fielded in one 
line (line 30) by using a 
For ... Next loop and a calcula
tion (8' X) within the loop. PH$ 
represents a counterfeit string. 
As long as Fl$(X) has a consis
tent length across the field, use 
a loop. 

To avoid a type mismatch er
ror use parentheses around 8'X. 
Apparently the machine has 
trouble doing calculations with
in a field statement. 

The Timing Loop Syndrome 

Many games fill the screen 
with directions which either stay 
on the display too long and keep 
you waiting or do not stay on 
long enough for you to figure out 
what you are supposed to do. 

Sometimes operators have to 
study the results of calculations 
or reread some lines of instruc
tions. Finding a timing loop of 
optimum duration for all people 
is difficult. 

The best technique is to dis
play a prompting message and 
wait for the operator to indicate 
when ready. 

The Key Box 

Basic Level II 

You can use a s ingle Input 
statement, but this prints a 
question mark on the screen. 
LINEINPUT suppresses the 
question mark; in both cases 
you must hit Enter to continue 
execution. 

100 INPUT" HIT<ENTER> TO 
CONTINUE";A$ 

Another approach would be 
to use INKEY$. 

200 PRINT"HIT ANY KEY TO CONTINUE 
210 IK$ = INKEY$:1FIK$ = ""THEN210 

If you can use this technique 
several times in your program, 
put the lines in a subroutine 
to keep your program shorter 
and neater. 

Dummy Up Your INKEY$ 

It is a good idea to put a dum
my INKEY$ just before the IN
KEY$ input you want to pick up 
any stray keystrokes that are 
still held in the keyboard 
memory. For example, you 
could use 

10 DUMMY$ = IN KEYS 
20 PRINT"SELECT A, B, OR C" 
30 lk$= INKEY$: IF IKS =""TH EN 

GOT030 

Children's programs are good 
candidates for this technique, 
since kids often lean on the 
keyboard. 

We wrote a program where 
after the operator entered a 
three digit number, a new menu 
was to be displayed and another 
character selected. We did this 



C:UPER 
UTILIT¥ • 

SUPER UTIL I TY + 
<C> <P> 1981 BY 
BREEZE/QSD, INC. 

I By1 l<IM WATT I R•ad Paul Wittn•r•s r•viltW on paQ• 306 
in th• Jan. ·e2 80-MICROCOMPUTING.<t•> 
SU+ has •v.n MORE f•atur•• now! ! 

l1od I or III 
•74.9S 

<sp•cify> 

SPECIAL Mod I/III 
•124.9S 

Boots on EITHER machi n•! 

SO Track v.,-stons 
AVAILABLE ON 

REQUEST 

NEW BOOK by l<IM WATT- "SUPER UTILITY+ TECH l'IANUAL" - $14. 9S 

SPEAI<! - by Bill Neville 
Mod III only. Add TALl<ING 
to your Q•••• and programs! 
Mod III DISK only 39.c:r.5 
HULTIDOS I or III 79 . 9~ 

LDOS ~.1-I or III 129.9S 

PDldERDRRbl 
A SCREEN GRAPHICS UTILITY FOR MOD I or III 

SAVE SCREENS IN 6 DIFFERENT FORMATS! 

ley1 KIM WATT I only 3 g !15 

.Y 

YOU CAN NOW EASILY CREATE, SAVE, 
OR PRINT GRAPHIC SCREEN DISPLAYS!! 

l:dEH.SliilFA 
GREAT for EPSON•s! With or without GRATRAX-SO<tm> 

Dallas, Texas 7S229 

MIC-VISA 
CARDS 

Accttpt•d 

<214>484-2976 -- MicroNet• 70130,203 
Join OUR Xtra-80 Sig ON MicroNet! 
Fro. th• 11 0K" prompt, types R QSD 

W...it• for 
our FREE 
Catalog! 

DEALER UIRIES INVITED 
was created 

PowerSoft is a division of 
Radio Shack i• a TM of the 
S.. US at NCC in Dallas ! April 21-2S! ..-61 

• 
U.S. FUNDS ONLY 
for shippinQ. 

NO p.,-sonal 
checks PLEASE! 



EPSON GRAPHICS 

How much is a picture worth? You can turn your 
EPSON MX-80, MX-80 F/T or MX-100 printer with 
GRAFTRAX in to an exquisite curve plotting 
instrument with a graphics resolution of 480 x 
192. You on ly write a small BASIC subroutine 
and AUTOPLOT plots your functions or tabulated 
data automatically- yes. even VISICALC or 
SCRIPSIT files. By pressing a few extra keys you 
can select from many options as explained in the 
clear and lucid 46-page manual. Our customers 
are enthusiastic: " SUPER PROGRAM! BEST 
WRITTEN AND EASIEST T O USE OF ANY I 
HAVE PURCHASED . . N S Cody. wv 
AUTOPLOT for TRS-80 I/ Ill 
(48k. 1 d isk drive) .. . . . ... . . .. . . . .. ... $ 79.50 
AUTOPLOT for LNW-80 
(+Hi-Res Video Graphics) ....... . . ... . S 99.50 
Ca. residents add 6% sales tax 
24-hour order line for VISA and MASTERCARD 

MENLO SYSTEMS ,....524 

3790 El Camino Real. Suite 221 
Palo Alto, CA. 94306. Tel. (41 5) 327-7424 

TAS-80 TM o f Tandy Corp MX· 80. GRAFTRAX TM o f EPSON Inc 

Make 
Money 

elling 

Houston's Software Store • Micro Solutions, Inc. 
Color Computer Software • Model I • Model Ill • Model II & CP/M 

Communic•tions Progr•ms • 
Color Computer • Rompack 1ha1 a llows your printer 10 be used wilh you r modem. Allows downloading to tape. SS9.9S 
Mod~ I or Ill • lntell1gen1 terminal ptogram easy to use . Allows downloading and uploading ID1sk).. . . _ S 149.95 

~mH· 

Color Computtt • Rompack " Star Blaster' " actt0n packed machine language high res. graphics (Requires 16k) . . Sl9.95 
Mod~ I or 111 • Arcade games Meteor Mission 2. G.ilaxy Invasion. Robot Anac k. Cosmic Fighter. (Ta pe/Disk) 

and more. Send for l oso. . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . Sl&.95/20 .95 

Accounting Progr.1ms • 
Mode-I 111 • Gene1al ledger 400 accts. I 000 tran~c11ons/month. a llows for depar1me ntal income s1a1eme nt ....... S 199. 95 

• Accou nts Payable 400 accts, 1000 1rans.1c11ons/month. and 99 depanme nt codes . . . . S 199.95 

M<>Mlll 

In Houston 

• Accounts Receivable 400 accts, 1000 trans.ic11onslmonth, cmd 99 dep.inmen1 codes . . . . . . . . . . S 199.95 
• Pavroll 400 employees weekly, bi-weekly, monthly, s.1laned, hourly, 2 misc. ded.. . . . . . . . . . . . . S199.95 
• Available for floppy or hard disk. Capaotites below are for 2 floppy drive srstems. 
• General ledger 5000 accts. 2000transaction~monlh, allows for depdnmenta income s1atements 
• Accoun1S Payable 2000 accts. SOOOtransaction:)/monlh , and 99departmental codes . . . . . 
• Accounts Receivable 2000 accts, 5000 tr4nsaction5/mon1h, and 99 department codes 
• Payroll 2000employees weekly, b1·w~kly , monthly. ~dlaried. hourly, 2 misc. ded .. 

. . . . S499.00 

. . . . S499.00 
. S499.00 
. S499.00 

9949 E. H• rwin 
Houston, TJt. 77036 
(713)-78'1-S443 

VISA-MIC Acc•pted 
Priers include handling and shipping 

In Florida 
P.O. Bo• 271793 
hmp.1. Fl. 331>88 

V'362 

COLOR COMPUTER USERS ... YOUR EXCLUSIVE MONTHLY MAGAZINE 

the RAINBOW 
HAS A POT OF GOLD FULL OF 

• Programs 
• Hints and Tips 
• Helpful Utilities 
• Honest Reviews 
• New User T-.1tonals 
• Software 01sco1..u~!s 

' Trad emark o l Tan(Jy Corp 

The RAINBOW os devooed only 10 lhe TRS-80' COLOR 
COMPUTER' It is l he magazine that will help you get the 
most out of your Color Computer . whether you're 
interested in run and games. business applicat ions or 
education 

"'The RAINBOW is a pat of gold lull ol labulous 
1ntorma11on ·· - P M . Detroit 

··1 wouldn 't b e w ithout the RAINBOW. Its th e best ' .. 
- RP .. Seatole 

the RAINBOW 
5803 Timber Ridge Or • Prospec1, KY 40059 

Subteribe to tht RAINBOW tod1y. 
A 12-month subtcrtpOon Is only S12. 

Canad ian po ints pl~•se 11dd S2 50 
A.II subscr1pt1ons stan w11h c uuen1 issue (l1m1ted bac k issues a11111l 11ble 

lor $2 . plu$ S2 50 post11ge and hand ling ) 

microcomputiriQ I 

,....296 

the only major journal for the users of the TRS-80*, a sure bet for getting the computer 
enthusiast into your store. Once through the door you can sell him anything. 

We know 80 will make you money ... it's the only magazine for the TRS-80* users and you know how many 
of those there are. So call today and join the dealers who make money with 80. 

For information on selling 80 Microcomputing, call 603-924-94 71 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 Tandy Corp. 
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with INKEY$ rather than INPUT 
statements. The dummy IN
KEY$ line, just after the first 
three numbers, guarded against 
someone entering a four digit 
number. The fourth digit was not 
taken by the program to be the 
operator's response to the next 
menu selection. 

Printing Reports 

Making neat columns of print
ed information can be a problem 
if you try to use a semicolon or 
comma as print tab positions. 
Assume A$= "PAPER CLIPS" 
and B$ = " 100 PER BOX". The 
following program creates a 
well centered printout. 

10 PRINT"ITEM'',"PACKAGED" 
20 PRINTA$.B$ 

result: 

Item Packaged 
Paper clips 100 per box 

But a problem arises if A$ is 
long enough to push B$ past its 
anticipated tab position into the 
next tab stop. If A$= "RINGS
HIGH IMPACT TEFLON", the 
printout would look like this: 

Item Packaged 
Rings-High impact teflon 100 per box 

PRINTUSING can set up a 
printout format for numbers and 
prices an9 hold spaces for 
strings. It automatically trun-

..-See List of Advertisers on page 338 

cates letters exceeding the de
sired field. The revised program 
looks like this: 

10 PRINT"ITEM","PACKAGED" 
20X$="% %" 
30 PRINTUSINGX$;A$;:PRINTB$ 

Now the result is: 

Item 
Rings-

Packaged 
100 per box 

Note that the percent signs 
count as spaces, too. For exam
ple, A$="% % " holds three 
spaces available. 

Once a PRINTUSING is en
countered, a colon must pre
cede any other statements on a 
multiple statement line. This is 
legal: 

10 PRINT" ";USING"% %";A$ 

This will produce an error: 

10 LPRINT USING"% %";A$;USING;"% 
%;BS 

In another approach you can 
combine string and numeric val
ues in one PRINTUSING string, 
using extreme care. For ex
ample: 

10 AS =" 'lo % $$###.##'lo % $$###.##" 
20 PRINT"STOCK # COST LOCATION 

RETAIL" 
30 FOR X = 1 TOT :REM (T =NUMBER OF 

ITEMS IN FILE) 
40 PRINTUSINGA$;STOCK$;COST;LO· 

CATION$;RETAIL 
50 NEXT 

Consistency is the Best Policy 

Recently we had to modify a 
program for a local business. 
We wrote it many programs ago, 
and it was hard to pick up our or
iginal train of thought. 

Unlike languages such as Co
bol, Basic is unstructured and 
not self-documentary. Without 
remarks, clear documentation, 
and other aids it is not always 
easy to figure out what is go
ing on. 

One big help was our practice 
of using the same variables for 
certain functions in all of our 
programs. For example, we as
sign IK$ to all INKEYs, and DE 
(representing DEiay) for For . . . 
Next loops used as timing 
delays. In keeping with Radio 
Shack's DOS manual, we use 
R% for record number and SR% 
for subrecord. These symbolic 
characters help you associate a 
variable with its function. This 
also decreases the chance of 
using an important variable 
twice in the same program. 

We do not recommend using 
full words, although the TRS-80 
allows it. For example: 

FOR DELAY = 1to100: NEXT 

Since only the first two charac
ters are checked, when a pro
gram gets long it is easy to acci
dentally pick anotloler word that 
may start with the same two 
characters. Leave the wordy 
programming to Cobol. 

Fortran has a start in the right 
direction by automatically as
signing variables 1-N as integers. 

Presetting Variables 

It is always a good policy 
when writing a program to re
qu ire as little input from the op
erator as possible. This reduces 
both time and the chance for 
human error. 

In an Input statement, the val· 
ue of the numeric variable as
signed to the input is not de· 
stroyed if the Input question is 
responded to with Enter. 

For example, you are writing a 
carpentry program. The comput
er must ask how many inches on 
center the joists are to be set. 
The answer is usually 16 inches, 
but we want to be able to 
change it if necessary. By pre
setting the variable OC (for On 
Center) equal to 16, the user 
need only press Enter for the 
standard figure. 

10OC=16 
20 INPUT"HOW MANY INCHES ON 

CENTER (JUST HIT <ENTER> TO DE· 
FAULT 16";0C 

30 PRINT OC . 

Dave Dischert manages a 
computer repair center for a 
large computer manufacturer. 
Dan Keen is employed in the 
fie ld of electronics. He is a com· 
puter instructor at two schools. 
Together they operate Soft Hori· 
zons creating software for local 
businesses. 
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EDUCATION 

Match a word with a definition. 

Vocabulary Test 

Paul Kalkstein 
Phillips Academy 
Andover, MA 01810 

As a high school English 
teacher I see many stu· 

dents with inadequate vocabu· 
laries. Students are frustrated; 
they often know more than they 
can write. 

A significant part of our 
school's required course in Eng· 
lish competence is vocabulary 
drill. Over the years the method 
has remained the same: learn· 
ing by cramming. Learning psy· 
chologists claim people learn 
vocabulary better through natur· 
al contextual exposure: reading. 
We find our students do not read 
much outside of assigned texts. 
So we use the cramming ap· 
proach-and, judging by written 
work, we have been successful 
in building their working vocab· 

The Key Box 

Basic Level II 
Model I 
4K RAM 
Epson MX 80 

ularies. I am convinced cram· 
ming raises college board 
scores, too. 

Testing 

We often draw up our own 
tests. Most teachers know that 
making useful, easy to grade 
tests is t edious work. 

Of all of the types we t ried, the 
most satisfactory is the match· 
ing test. Requiring less t ime to 
administer and correct than 
others, this type of test also ap· 
proximates the kinds of word 
judgement s students must 
make on larg~·scale standard· 
ized tests. 

But even a matching test 
takes t ime to write, and it is a re· 
petitive task. With the act ive en
couragement of my colleagues, 
among whom computer literacy 
is not rampant, I set to work to 
create a test-making program. I 
produ ced a program to 
alphabetize our vocabulary en· 
tries and make a ditto stencil. 

The Program 

Making multi ple cop ies and 
cutt ing stencils on a dot matrix 
printer is a chancy operation. 
Some printers do not pack the 
wallop needed to do the job. My 
Epson, however allows emphat· 
ic (double force) and double
strike (twice over, wi th a t iny in· 
cremental feed) printing at once. 
Program line 50 selects the em
phatic and double strike modes; 
delete the line to use another 
printer. The Centronics 737/739 
and the Radio Shack LP IV and 
LP VIII will also make a strong 
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impact , as will a daisy wheel or 
Selectric printer. 

Lines 10-100 format and print 
the quiz heading and directions. 
Our quizzes are usually cumula· 
tive, and line 40 asks for the 
scope of the quiz. Line 60 se
lects double-width letters for the 
heading; change the control 
code or delete the line for other 
printers. Lines 110-130 clear 
string space, dimension strings 
and set flags. 

Entry of key words and appro
priate synonyms occurs at line 
150. After the combi nat ion 

10 CLS 
20 PRINT"VOCABULARY TEST MAKER" 
30 PRINT :PRINT 
40 INPUT •LESSON l - ? •;L 

(word, comma, synonym) is en· 
tered, line 160 gives a running 
count of the number of entries. 
Pressing Enter c loses the file 
and beg ins the sort. 

The alphabetization rout ine 
that begins at line 210 was sug· 
gested by Howard Y. Gosman in 
the August /September, 1978, 
TRS·80 Monthly Newsletter. It 
alphabetizes without revis ing 
the file in memory. The rout ine 
prints the words on the left and 
the synonyms on the right al· 
phabetically by changing each 
word toll as it is printed. This 

50 LPRINTCHR$(27) " E" :LPRINTCHR$(27) " G" 
60 LPRINTCHR$(27)CHR$( 14 ) • VOCABULARY QUIZ , UNITS 1 -• ; L 
70 LPRINT:LPRINT 
80 LPRINT.This is a ma tching quiz. To the left of each number, write 
98 LPRINT"the letter of the c l osest synonym . 
100 LPRINT:LPRINT 
110 CLEAR5000 
120 DIMA$(500) :DIMB$(500) :DIMN$(500) :DIMS$(500) 
1 30 I•l:H•l 
140 CLS 
150 INPUT"WORil,SYNONYM";NS(I ) ,S$ ( H) 
160 PRINTI;NS(I) , SS(H) 
170 I PNS(I)•'"ANDSS(H) =""GOT0210 
180 l•I+l:H•Htl 
190 N• N+l: M• M+l 
200 GOT0150 
210 PORI=l TON 
22 0 A$(IJ • NS (I) 
230 NEXT 
2 40 PORH•lTOM 
250 B$(H)=SS(H) 
26 0 NEXT 
270 CLS:K• 0:X• 0 
28 0 I • l 
2 90 FORJ=2TON 
300 IFA$(I) <AS(J)GOT0310 ELSEI =J 
310 NEXT 
320 H• l 
330 FORQ= 2TOM 
3 40 IFB$(H)<B$(Q)GOT0350ELSEH=Q 
350 NEXT 
360 IFNS(I) =""ANDS$(H)•""GOT0380 
370 LPRINTTAB( 8) ;K+l; • . "; NS(I);: READLS: LPRINTTAB(3 5) ;LS; ". •;SS (H) 
380 AS(I) =" ZZ" 
3 90 BS(H) ="ZZZ" 
400 K•K+l:X•X+l 
410 I FK•NANDX•MGOT04 2 0 ELSEGOT0280 
420 LPRINT 
430 DATA a,b, c,d ,e,f,g,h,i,j,k,l,m,n,o 

Program Listing 



COMPUTER SHACK 

~e~\ 
Greymoon 

Greymoon is the medieval land m which this simulat ion of 
conquest and economic development tak es place. As c reator 
of Greymoon, you can buy, sell. p lant. feed, hire. build. raid, 
invade. and consult various advisers. Ob1ect1ves? Gain land 
become wealthy, develop your initial small vil lage into a city 
sta te and increase your rank from master to King. Obstacles? 
Every year brings one of over a dozen random events. w hich. 
until the end of year, are unknow n to you except through hints 
by your advisors. Can you compete with the many neighboring 
nations of Greymoon? 

Even has sound routines. It wi ll keep you interested for hou rs 
on end. Each game is different. The game •S very fast but you 
can p lay a t your own s peed. All ages w ill like it and it takes no 
special skills but a sharp mind. This ts better then an adven ture 
game in the fac t that each game is d ifferen t and is more rea l· 

tstic 

TRS-80 Model I or Ill 
16K Tape . $15.95 Disk 

Modem Games 

. 18.95 

Play CHESS, CH ECKERS, and OTH ELLO over your 
modem with you r friends' Each game features full 
graphics, sound, and a chat mode permitt ing you to 
send messages and sounds. Games are for tw o 
players and can be played on one computer or over 
the modem on two compu ters. All three games are on 
each program, comes with 2 disks or 2 tapes. You 
must each have a Modem Game program to play over 
the modem. Share the cost with a friend. The same 
version of Modem Games wil l work on both th e 
Model I or the M odel Il l disk or tape. Modem games 
will work on only t he Lynx modem or modems using a 
232 board. 

2 Tapes or 2 Disks .. . . . . . . ..... ... . . $29.95 

Hayes Smart Modem 
We at Computer Shack think this is the best modem on the 
market. We include a file transfer and comm unications pro· 
gram at no charge with each purchase o f the Smart M odem 

Programs and modem on ly. . . .. $259.00 

Print Buffer 
The New Super Spooler from Compulink only $329.00 

SUPERMETER 
The biggest problem in loading tapes has been the vo lume 
control. Prerecorded tapes are produced a t dif fenng volume 
levels. Now finally, a device to 1e t you set the correct volume 
levels for toading any tape. Yo u will now load any tape the 
FIRST t ime SUPERMETER plugs in (no culling or soldenng) 
between your tape reco rder and the computer and lets y ou set 
the vo lume to the level that your computer wan ts. 

SUPERMETER .. .. ... . .. .. $29.00 

THE TWO YEAR DISK'S 
A11 Wabash Disks are certified 100% error free tor two years by the 
manufacturer. If you have any problems return them to us fer new 
ones. 

5 1/ 4 single density 
Double Density 40 or 80 trac k.s 
Double Density two sides . 
8 ''0isk.s 

COMPUTER 
SHACK 

. $25.95 
$32.99 
$35.99 
535 9 9 

MULTI DOS 
We sell them all - - - We recommend and use MUL Tl DOS - -
Oon't let its low price fool you. It'll do everything the o thers wi ll 
and quite a few things they can"t. 

MU L TIDOS has lhe BEST BASIC - - if s the EASIEST to use 
and its the FASTEST sys tem around. F~r more de tails see Cos 
Electronics full page ad rn th is magazine. Why pay twice as 
muc h fo r a operating system tha t' s complicated and hard to 
use. 

SPECIALS 
MUL Tl DOS with Aerocomp Ooublef. 
M ULTI DOS with Super Directory 
MUL Tl DOS with Super D & Doubler. 
AEROCOMP DOU BLE R. 

The operating systems that are g iven out free w1th the 
doublers fo r S 1 49andS 1 59 dollars are not comparable with 
all of the features of M ult i Dos. 
Mult i Dos is sold by us with a money back g uarantee II you 
don't l ike it. send it bac k for a refund 

Look what you get with Multido's Bas1c 1 

A file handling uti li ty sold separatety for $ 19.00 A graphics 
program sold separately for $ 1 9 .0 0 A Golba! edi tor sold 
separate ly for $2 9 .00 Boss debugger s ing le stepper sold 
separate ly tor $19.00 
Total value if p urc hased separa tely.. .. . .. . .. . $86.00 

you get all this plus l he best basic tN only $79 .00 

' tle~· 

Baja 
Take your dune buggy and enter it in the famous Ba1a 
Desert race. The race has straightaways. c urves. s·s. 
and obstacles. We feel that this is the best car race 
game made for the TRS-80. 

The game has 10 different action packed skil l levels 
The program is all machine language for fast graphics 
and excellent sound. 1 to 6 players. 

TRS-80 Model I or Il l 
16K Tape. . $15.95 Disk $18.95 

SUPER DIRECTORY 
This will be the standard which a ll o ther D 1rectores are 1udged. 
It wil l read any r.ormal type of d iskette Mod I or Ill. Multi Dos. 
Ldos. Dos Plus. and Trs Dos. Double Densit y. Single Densi ty. 
35. 40 or 80 t rack d rives. 

A machine la ng uage program that is easy to use. but a t the 
same t ime has a ll the fea ll..ires you will ever need. Display to 
screen or to printer. Displays by program. or disk. or sub1ect 
Super fast sort. S croll ing d isplays. eel. 

You can even add a line to help tell what the program 1s about 
E xample: 
SARGON/G M O 146G GREAT CHESS GAME 
SARGON/C M D 1s name o f p rog ram read of f of d isk. 146 1s you 
reference number fo r th is d isk G is added later designating 
game. "GREAT CHESS G AME" is added later as a descriptor 
file 

Specia l Int rod uctory o ffer w i th e'!Ch direc tory ordered be fore 
June 1st w e will inc lude 4 b lank Waba sh double density Disks 
for a dime or you can get a box of ten d isks for only $19.90 
Please spectfy the operating system you use and if a M odel I i r 

Please specify the operating sys tem you use and if a model I 1f 
you have a doubler 

Su per D1rec tory . 
Super Direc tory w i th 4 Wabash Disks 
Super Directory wi th 10 Wabash Disks 

Super Directory ... S39.00 With 4 Wabash Disks 
With 1 o Wabash Disks S59 80 

$ 39 .0 0 
$ 4 0.00 
$ 59 .8 0 

$40.00 

At las t! ! An adventure which takes q u ick t hink ing and st rategy! 
Different f rom fn1ed advc n:ures 

* Su per g raph ics • * Interac t ive Sound * 
* Uses la test prog ramming techniques * 

* Fast Paced -
the creators ghost has sensed an in truder. and he is de ter· 
mtneo to hunt you down.(H•s in telhgence 1n t racking was set 
by yout Th is fe<:1.tl1re makes this s1mula t1on unlike others for 
you re always .. on the go .. 

* Wri tten by an eKperienced gamer in fantasy role·playing. 
Ob jecti ve: Your char<tcter begins on the fir sl of a three level 
dungeon. searching for magica l ··stones·· which permit you to 
descend to the next lower level 

The Adventure: There are numerous 11aps. and over a dozen 
hostile monsters that come in var ious s izes. shapes and degrees o f 
nastiness It has vanous treasures and magic items (weapons, 
el1xers. cloaks. scrolls. etc.) You can become a fighter. a the1f or a 
magic-user Each time you p lay you get a totally different and 
eKC•flng game 

This short descr1pt1on only begins to tell you of the many ad· 
ventures and some o t lhC features ol th is e11c1t.ng game 
This w ill be your favonte advenl lHe game! 

Complete documentation inc luded 
You ll' USt specify Model I o r Model Ill . Available on: 

Taoe. 16 K $1 9. 95 Diskette. 32K $ 19 .9 5 

Small Business Programs 
C H ECKING ACCOUNT Mod. I or Il l . 48k disk $39.00 
Excel lent check wrtt tng prog ram for small business. Prin ts 
c hecks on printer. sorts into 32 ca tagories for bookeeper and 
IRS. 

BILLI NG SYST E M Mod I or 111. 48k disk $39.00 
E11ce 11ent system for the small business man. It is fast and easy 
to use Prints out invoice and month ly b ills. Adds interest etc. 

SPECIAL BOTH PROGRA MS . . . $65.00 

EP-SET 
It you have a E PSON Pnnter you need EP·Set. A series of 
programs that llelp you use all the features o f the Epson 
prin ter One merges with a basic program lo help drive the 
printer. One is a machine language suhrou tine to g ive yol1 
keyboard access to the pnnter. (example type con trol c to get 
the compressed mode. Control E to get emphised characters). 
Use EP·SE T 10 set the hne spacing. character modes, strike 
morles etc. Throw your manual away Happiness is here wi th 
EP·SET 

Disk or Tape . $ 18.95 

WAR ZONE 
A new game tha1 pits you agains t the computer Trying to isolate the 
computer before he stops your conques t Exc1t1ng sou no rout ines 
and g reat graphics. This is a ta st paced game that is exce llent for 
young and old. It has three sk1tl levels 

Tape . $ t 4.95 Disk . $ 18 .95 

FAMILY TREE 
Excellen t fami ly genelogy program works on both the model I 
and Ill. Written expecially tor the person j ust getting into 
genelogy It has over 250 pages o f inst ruct ions on how to 
resea rch your family t ree. how to get information. and how to 
put it into the program. The computer p rogram is easy to fo llow 
and g ives bo t h p rintouts and screen listings o f you rfamilytree . 
It w11t even give you a lis t ing of all your living re latives 
birthdays 

Disk or Tape . . $2 9 .00 

ORD ERING I NSTRUCTION S: 

M C and VISA OK please add $2.00 tor Shipping in U.S.A. Also 
to he lp us send you the best possible version include the type 
o f computer you have. your operating system if disk and if you 
have a doubler in the model I. 

169 1 Eason • Pontiac, M ichigan 48054 (313) 673-2224 

(313)673-8700 ...-109 

DE ALERS ... We are distribu tors fo r a ll items in th i s ad 
except for the games Scartman. Laser Defense. Fortress. and 
Alie n Defense. Wnte for our ca talog and price list. 
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Are you tired o f searching the latest magazine for articles about 
your new Color Computer? When was the last t ime you saw a 
great sounding program listing only to d iscover that it's for the 
Model I and it's too complex to translate? Do you feel that yo u are 
all alone in a sea o f Z-80's? On finding an ad for a Color Computer 
program did you mail your hard earned cash on ly to rece ive a 
t urkey because the magazine the ad appeared in doesn't review 
Color Computer Software? If you have any o f these symptoms 
you' re su fferi ng from Color Computer Blues• 

But take heart there is a cure! 

It's COLOR COMPUTER NEWS. 
The monthly magazine for Co lor Computer owners and only Color 
Computer owners. CCN contains the fu ll range o f essent ial 
elements for relief o f CC Blues. Ingredients inc lude: commen ts to 
the ROMS, games, program listings, prod uct rev iews, and general 
interest articles on such goodies as games, personal f inances . a 
Kid 's page and other subjects. 
The price for 12 monthly treatments is only $21.00 and is available 

NAME _ __ _ 

ADDRESS __ 

from: 

Rt:Markable Software 
P.O. Box 11 92 

Muskegon, Ml 49443 "'145 

CITY _____ _ ___ State_ 

Al low 8-10 weeks for 1st issue 

Zip 

80 M 
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Vocabulary Quiz, Units 1-9 

This is a matching quiz. To the left of each number, write the letter of the closest 
synonym. 

1. Calumny 
2. Dearth 
3. Disparity 
4. Dross 
5. Dupe 
6. Gauntlet 
7. Guile 
8. Humbug 
9. Incidence 

10. Meed 
11. Pretext 
12. Restitution 
13. Retribution 
14. Subterfuge 
15. Vestige 

a. Deceit 
b. Deception 
c. Excuse 
d. Fraud 
e. Glove 
f. Inequality 
g. Punishment 
h. Rate 
i. Refuse 
j. Reimbur$ement 
k. Reward 
I. Scarcity 
m. Slander 
n. Trace 
o. Victim Of Deception 

Sample test 

method is faster for a long test 

than a sort wi th replacement. 

We sort alphabetica lly for ease 

of c ross reference when compil · 

ing later cumulative quizzes. 

Line 370 formats the printou t 

into two co lumns. Line 430 sup

plies, as data, the letters for the 

synonyms in the right column. 

T his program wi ll help a llevi -

ate tedium from what is other

w ise an exc it ing and rewarding 

profession.• 

Paul Kalkstein, author of several 

books on the teaching of writ
ing, teaches English and coach
es lacrosse at Phillips A cadamy 
in Andover. MA. He is also an ac
tive ham (N1 PL). 



Text Entry / Edit and Photocomposition 
For TRS-80 ' Model-I or Il l with 48K RAM 
and 2 Disk Drives. (3 Disk for Model-I ) 
"Native code" driver (parallel and RS-232) 
for Autologic APS-5* & Micro-5 Photo
typesetters. Full screen editing and 100, 
FOP compatible markup codes. allowing 
200 User Defined, disk resident, Formats. 
Algorithmic Hyphenation with 500 word 
expandable exception dict ionary and 
maintenance program assures correct 
word breaks. Optional line printer proofing 
for context. line-breaks, and hyphenation. 

This low cost. high quality system is now 
avai lable for immediate delivery in a 
predefined configuration of 8 Font Fami
lies. for Service Center Use. A complete 
Telecommunication and Mai/ Order APS-
5* Typesetting Service, for your MP-X job. 
is now offered by Wat son Directory Corp. 
in St. Louis MO. with rates as low as 
$4.95/ft. and measures up to 70 pica. 
Software & User Documentation .. $495 . 
(User Documentation Only) ....... . .. . $ 25 
Complete Hw /Sw T RS-80 Model Ill 48K 
System with User Documentation $2895. 

Quotes on Custom Turn-Key System for 
"your" APS-5* available on request . 

MICRO PRINT-X INC 
P.O. BOX 581 Ballinger. Texas 76821 

(9 15) 365-2343 
~Trademark Radio Shack. Div. Tandy Corp. 
•Product of Autologic Inc 

V'363 

NEW PROGRAMS 
FOR THE TRS-80 

1ncoPROP 
Income Property Analysis 

for the TRS-80 
INCOPROP: Based upon s tandardized methods 
o f property analysis used throughout the real 
estate mdustry. Generates a 3 page repor t contain
ing an annual properly operat ing statement and a 
comprehensive 10 year cash f low analys is. Con
ta ins J. A.S. tax tab le to project after-tax income 
stre;im and investor's I .RR. 

• Handles 5 differen t me1hods ol ta:.: dcprec1a1 ion 
• Handles up lo 3 roans & 3 different type loans 
• Highly 1nuHac11ve format permits "Sens1tiv1ty Ana lysis .. 
• D•sk liles crea led fo1 permanen t s torage ol data 

M inimum system reQu1rements: 3~k RAM. 1 drive and 
printer. Sold wtth mlormative 78 page user' s manual cover· 
1ng bas ic aspects o f income property mves tment A 5-0 
data work sheets 
M OOel 1 & Ill o n cassette to r easy \fanster 

Model 11 
Model II 

11,t.W( 

1od1sk 
on 8-1nch d 1skeUe 
Vers•on available 1n MBASIC 
runmng under CPIM 

$ 120 00 
$14500 

~165 00 

MAIN DEX: An easy-to-use program to aid you in 
the indexing of your files on disk. Can't find that 
program you wrote last month? Put your computer 
to w~rk 1 Find any program or data file in your sys
tem 1n seconds 

• A Mam Index of a ll your 01her dtsk·s d1rectones 
• A lphabetizes list or hies and gtves you names. grans 

used. dates wr111en. tracks and !tie descr1p t1ons 
• Sor ts Files by name. disk. and categories 
• File desc11pt 1ons can be searched for key words 
• Pnnts d isk label s with disk name and ft le names 
• Uses all lhe advanced and exlremely tasl Ille man1pu

lat1on capab1l i lu!S of Apparal. lnc.'s NEWDOSIOO 
Hequ1res Level 11 . 48K. 1 d isk drive and NEWOOS/80 on 
cas selte 101 easy transfer to d •Sk $20 95 z · ... ,.:::::.-.. :,,~·,;.~~.:~-:.::~~-.. ,,."" ... a 

~Et.:Z=~ 
DEPT EM. PO BOX 591 . NOVATO, CA 94947 

.,. See List of Advertisers on page 338 

ARE YOU TIRED OF 
• Fighting protected disks 
•Paying $5.00 more for your pro
grams 
•Wasting a whole disk for 1 pro
gram 
•Or a program that won 't run when 
you put it to disk? Well, finally 

VECTOR FIX IS HERE! 
• Identifies machine language pro
grams on cassette & loads them into 
high memory. 
• Adds an appendage to patch the 
keyboard vectors enabling the pro
gram to run from disk regardless of 
the type of DOS. 
• Dumps the program to disk or 
• Allows you to ·scan in ASCII or 
HEX - reveals hidden text in upper or 
lower case. Dump either to printer. 
• High speed string search. 
•Call 'Debug' & return. 
•Also patches relocated Disk ver
sions above 8100 H, thus eliminating 
special loading procedures. 

32K MODEL I TRS-80 
DISK $19.95 

Personal check s take 15 banking days to clear. 
Send check or money order to: 

MICRO-MEDIA 
P.O. Box 538, Linden, MI 48451 

MODEL I or Ill Disk 

PILOT 
* only $ 29.95 * 

* Debug Pa ckage displays al l flags a nd 
corrmands before they exe cute. 

* Break Key Enable / Disable. 
* One Cotmtand invokation. May be a n AUTO 

ccxmiand. 
* File Chaining . A comple t e system from AUTO 

to exit. 
* LAST RESPONSE always avai l able for Jump 

Use , File, etc. corrrnands . 
* Uses UPPER o r lower case for all commands. 
* Corrnnand/Modifier order not impo r tant. 
* Al l extra spac es i gnore d. 
* F A S T - All Z80 Machine code . 
* Less powerful t han the SHACK' e Pilot but a 

l o t more friendly to the author and 
the user ( and a little cheaper I) . 

TINY PASCAr Disk Mod. 

- $ 19.95. 
- requires TINY PASC.AL. 

* DISK storage of PROGRAMS and PCODE 
* DISK I / O from programs 
* LINE PRINTER comnands 
* COMPILER can use a lterna te TABLES or 

compile r PCODE . 

: ~~~r~tO . ~~s~~~n~~m~f~t=% so~:~~s c~~~: 

Personal checks Ok . 
Pi l ot includes many 

sample programs , 

- e ither system. 

.,.. 378 

Barker Software 
P . 0 . Box 5313 
Athens, Ge3Qt~~ 

PORTFO~IO 
Management System 

•Stores mult iple portfol ios of stocks, 
puts , ca l ls, warrants , mutual funds , 
and bonds. 

• Retrieves market quotes f rom your 
Dow Jones News Service Account· 

• Prints analys is by Portfolio-
High •Low • Last• Close • Volume 
Cur rent Value • Gain or Loss 
Val ue Change • Pr ice Change 
Dow Averages 

• Creates Tax Record 

MODEL I ! Ill 
$149.95 

MODEL II 

$495.00 

Send Check or Money Order to : 

Snowden E. Bunch, Ph. D. 
t c/o Ehlen Enterprises 

6319 Briarwood Road 
Columbia, SC- 29206 

( (803)787-7256 

·Account establ ished separately w ith 
Dow Jones. I nc. .,- 338 

STARK SOFTWARE 
introduces 

TIME-TABLE 
A NEW CONCE PT IN 

MICRO-COMPUTER SOFTWARE 

TIM•TUU is a 1ested, interactive ttme manage· 
ment program developed tor the TRS-80 Models I/Ill 

by ;,1:.~~j.:iignr~~Fcie~e~~~oguas111~ga~~~~~r~.ro-
lessional, p r9;ect pfanner. personal user, among others. 

;~t17vft.~;~st~1.:~t~Ua~~~a,~nd~~ 1~~:1~:!1~~~a:~6en~ 
ally associaled with computer mainframes. such as 

• Simpl is tic user custom1zat1on · reQu1res no 
prog ramming • 

• Conversan1 menu·driven displays & conlrols 

: ~~~~~~~~~~aa?an:i'~i;~~ :e~~ha~ndo~~~~~~~~ 
controls 

• Automa11c o n·lrne l ime sorting 
• Extensive error trappmg & user prompting 

!unct ions 
• Elhcient data storage & hie management oper· 

a hons 
TIM•·TAa&..• versa11hty can be 11 1usuated by lhe 

lollowing list of "designed-tor" app11ca11ons 
• Business & personal c alendar maintenance 
• Pro1ect planning & control 
• Cons1ruc t1on planning & control 
• Transportation scheduling 
• Production planning & control 
• Proless1onal appointments managemenl 

TIME·TABLE was exhaust ively tested and c ertif ied 
and includes a comprehensive user's manual. Re
quires (Min): TRS·80 Model 11111: Tape Ver-16K RAM 
Level II/Md Ill ROM. TPE ACOR. 

TIME-TABLE pricing (i ncludes 51 pg users 
manual ): - 16K Tape-$29.95: 32K148K Tape- $49.95: 
48K Disk- $79.97 (Md Ill disk)/$74 95 (Md 11111 CASS). -

To place an order , mall 10 1he below address or use 
the order phone ,,,,. 503 

STARK SOFTWARE 
PO. BOX 695 

RICHBORO. PA 18954 

OROER PHON E: (215) 493-511 t 

Orders can be placed using bank check. money 
order, personal check {Allow 2 wks. to clear) or 
C 0 0 Include $ 1.50 Postage & Handling 

•PA Residents include 6% Sates Tax 
•TRS-80 is a trademark of Tandy Corp. 
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BUSINESS 

Amortize a loan to show the monthly damage. 

One Twelfth of a Misery 

James K. Krapf, CPA 
16160 SW 108 Avenue 
Miami, FL 33157 

With my TRS-80 I computed 
the interest expense on 

my installment loan and learned 
my output was more accurate 
than that of the General Motors 
Acceptance Corporation. Tax
payers often come to me at in
come tax time without their an
nual interest statement from the 
bank for their installment loans. I 
decided to write a program to 
amort ize an installment loan, us-

The Key Box 

Basic Level II 
Model I 
16K RAM 
TRSDOS2.3 
Daisy Wheel II 

ing the Rule of 78's method (see 
80 Microcomputing, July 1981). 

I tested the program with my 
auto loan from General Motors 
Acceptance Corporation. My 
GMAC coupon , payment book 
shows the interest deduction al
lowed for income taxes for each 
year of my loan. I ran my program 
using the information from the 
Regulation Z Disclosure State
ment for my loan. The total in
terest over the life of the loan 
was the same for both my sched
ule and GMAC but my results for 
each year's interest deduction 
varied by a few pennies. 

For the five months in 1980, my 
calculation for interest expense 
was $441.56; GMAC calculated 
$441 .60, a difference of four 
cents. For 1981, the di fference 
was 12 cents! I attributed the dif

ferences to rounding errors on 
the part of the GMAC computer 
(which apparently uses only four 
decimal places in one of its 
calculations). 

Using my calculator, I com
puted the sum of the digits for 
the five payments I made in 1980 

as 230 (48 + 47 + 46 + 45 + 
44). The sum over the 48 month 
life of the loan (48 + 47 ... 2 + 1) 
is 1176. On a 48 month loan the 
lenders claim 48/1176 of t he 
tota l interest the first month (or 
portion thereof), 47/1176 the sec
ond month and so on to the last 
month (1/1176 of the total in
terest charges). On a 36 month 
loan, the sum o f the digit s is 666 
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and the first month 's interest 

would be 36/666 of the total 
finance charge. Line 140 in my 
program contains the algebraic 

formula for computing the sum 
of the months digits, with N be
ing the total number of months 
in the contract. The correct calcul-

19 ' PROGRAM TO AMORTIZE INSTALLMENT LOAN 
59 POKE 16425,l 
6 9 CLEAR 5 9S :DEPOBL O, P , S ,I,U,H: DEFSTR W,A 
89 CLS:lNPUT • WHAT IS THE TAXPAYER'S NAME•;JS 
99 INPU'.1' .WHAT IS THE NAM.E OF THE LENDER•; ZS 
129 INPUT • ENTER ORIGINAL F INANCE CHARGES• ;FC 
130 INPUT " ENTER TOTAL NUMBER OF MONTHS IN CONTRACT" 1N 
1 33 INPUT • ENTER ORIGINAL AMOUNT FINANCED • ;OB 
134 INPUT " HOW MUCH IS THE MONTHLY PAYMENT" 1MP 
135 INPU'i' " FIRST MONTH OF PAYMENT" ;FM 
136 INPUT " OF WHAT YEAR" ;YR 
137 I NPUT • WHAT IS THE MONTH OF YOUR FISCAL YEAR END •;YE 
1 49 SYD• N* (N+l)/2 
143 Uiz FC:FY• YE+ l 
145 LPRINT CHR$( 138) 
146 LPRINT " TAXPAYER NAME: "JS;Tl\B (42) "LENDER: ·zs 
14 7 LPRINT STRING$(77,294) 
14 8 LPRINT CHR$ (138) 
1 5 9 LPRINT "TOTAL FINANCE CHARGE I S $ " ; 
151 LPRINTTAB(35) US ING "tttltt . tt • ;FC 
169 LPRINT " TOTAL MONTHS IN CONTRACT ARE ";TAB( 41 ) N 
162 LPRINT "THE MONTHLY PAYMENT IS $"; 
163 LPRINTTAB(35) USING "U llll.U" 1MP 
166 LPRINT " THE AMOU NT FINANCED IS $ "1 
168 LPRINTTAB(35) USING "lltttt . ll" 10B: LPRINT CHR$(19) 
172 LPRINTTAB( l) "HO" ;TAB (6) "YR" ;TAB(l4 ) " PAYM" 1 
173 LPRI NTTAB(27) •rNT" 1TAB(35) "PRINC" ;TAB( 4 6) "BAL"; 
17 5 LPRI NTTAB(55) "PAYOFF" 1TAB(7l) " REBATE" 
558 SI• 9 
688 I•FC*N/SYD: S I • SI+I : PRI • MP-I : OB=OB-PRI: LC=LC+l 
632 IF N•l GOTO 4488 
633 OB• OB : POB•OB+MP:UI• UI-I 
698 LPRINTTAB (l) US ING "ll" ;FM; 
799 LPRINTTAB(4) YR1 
795 LPRINTTAB(ll) USING"Uttl.U" ; MP; 
718 LPRINTTAB(22) USING"Ultt.u•,I ; 
729 LPRINTTAB( 31) USING"Uttll.U" ;PRI 1 
725 LPRINTTAB( 4 2) USING"ttttu.u• ,oB; 
735 LPRINTTAB(53) USING 'Uttll.tt "1POB; 
749 LPRINTTAB(68) USING"lltttl.tt';UI:FM• FH+l 
818 IF FM• FY GOTO 3 900 ELSE 859 
842 LPRINTTAB( l) " M0"1TAB(6) " YR' ;TAB(l4 ) " PAYM"; 
8 43 LPRINTTAB( 27) " INT"; TAB ( 35) "PRINC" tTAB( 46) "BAL"; 
845 LPRINT TAB(55) " PAYOFF" ;TAB(71) ' REBATE ' 
850 N• N-1 
855 IF FM•l3 THEN FH• l : YR•YR+l 
870 IF N• 9 GOTO 3 9 99 ELSE 609 
3999 LPRINT TAB(5) 'INTEREST CHARGES FOR THE FISCAL YEAR ENDED" 1 
309 2 LPRINT YE • / • yR• ARE • J 
3 829 LPRINT USING "Uttll.ll";SI 

·3199 S I • 0 
3 19 5 LPRINT STRING$( 77 ,192) 
3289 LPRINT CHR$(19 ) 
335 9 IF LC>25 THEN LPRINT CHR$( 1 2) : LPRINT" TAXPAYER NAME: " J S1 
3352 IF LC>25 THEN LPRINTTAB( 4 2) "LENDER: " ZS:LPRINT STRING$(77,l68) : LC• l 
339 0 IF N•9 GOTO 5990 ELSE 842 
449 9 OB•9: GOTO 633 
5 099 LPRINT CHR$(12) 
5 010 END 

Program Listing 



then your TRS-80 COLOR COMPUTER needs the 

Word Processing Lowerkit 
It converts your screen from an illegible checkerboard to this: 

is photograph u.:ias taken of en 
d inary television screen be in ... 

ed by a Color Cow41otef' unmodi
ied except ·for the installatioo 
f -the lOOJerkit.. Olaracters: . 

•Complete and ready to install - no software needed 
•Nothing to solder - fully assembled, tested, guaranteed 
•Compatible with all Color Computer software 
•Absolutely no loss of hi-resolution graphics modes 
•Optional cu t-off switch restores o ri ginal reverse-caps display 
•European, Kata Kana (J apanese) and Greek characters optional 
•Designed by 80 Microcomputing's Dennis Bathory Kitsz 

$79.95 (U.S.) complete 

MSB Ele<~tronics 
Drawer 766, Barre, Vermont 05641 

(802) 476-7311 
Bare board and kits available. Call o r write fo r information. 
Dealer inquiries invited. *TRS-80 is a trademark of Tandy Corporat ion 

COD-Visa-Mastercard Dealer Inquiries Invited 
Add $2.50 for shipping and handling 

in continental U.S. 

..-328 
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electronic 
ation of my 1980 interest deduc
tion is 1980 digits/total digits 
times total finance charges; or 
230/1176 times $2257.69; or 

.19557823129 times $2257.69; or 
441 .56 as computed by my 

TRuSty 80. 

an installment loan early, the 

Payoff column will tell you 
w ithin a few pennies what your 

payoff would be in l ieu of your 
next monthly paym~nt, on or be
fore the payment due date. If 
you make payments on your 

loan between your payme_nt 
dates, the amount may vary 
based on the policy of your lend
er. Some lenders pro-rate the 
payoff month's interest on a 
daily basis, whi le other lenders 
keep the full interest even if you 
are only one day Into the month. 

• 
ma1~ Enhancements 

A perfect trio- The Hayes Stack Smartmodem, 
TRS-80, and the Automated Communication Exchange 
software. Now you can have access to other computers 
over the telephone line. as well as, time sharing 
systems and information utilities nationwide. 

The Hayes Stack Smartmodem features auto answer 
& auto dial. RS232C compatibility, seven LED 
indicators. an audio monitor, accepts over 30 different 
commands, and is programmable in any language. 

The unique A.C.E. software package allows you to 
receive & transmit ASCII files from your completely 
unattended TRS-80! 

To put some pizazz into my 
program I added a Payoff col
umn and the ability to compute 
Interest expense on a fiscal year 

(any financial year end other 
than December). If you are a 

calendar year taxpayer, just tell 
the computer your year end is 
month 12. 

The next time you shop for an 
installment loan, ask the loan 
officer if they compute the re
bate on a dai ly or monthly basis. 
If you f ind two will ing lenders 
with identical terms, choose the 

one who computes the rebate 
on a daily basis. It will save you 

a few dollars If you pay off 

early.• 

For a sophisticated, high performance, data 
communication system select A.C.E. and the Hayes 
Stack Smartmodem. 

I added a line counter into the 
program to prevent splitting the 
yP.ar between pages. 

~I 
--_.....,, .. .. .. . 
~~- - . 

Hayes Stack Smartmodem $249 
A.C.E. dis k sottware tor 48K Model I/Ill $79 

• * * • • • • • • • • • • • Special- Limited time only! • * • • • • • * • • • • • • • 
A.C.E. Disk sottware $39 w/ Smartmodem purchase 

My string decorations (lines 

147, 3195 and 3352) were devel
oped using the decimal code in 
my Daisy Wheel II printer man
ual. Modify these lines for your 
printer or use LPRINT STRING$ 

(77," ") with the character of 
your choice between the quotes. 

James Krapf, a 1970 graduate 
of the University of Delaware, 
has been practicing accounting 
in the Miami area since 1970. 

ACE COMPUTER PRODUCTS OF FLORIDA. INC. 
1640 N.W. 3rd Streel 

Deerfield Beach . FL 33441 

Data (305) 427·6300/Vo1ce 1305) 427-1257 
MC/VISA accepted Fl res. add 4% sales lax 

Freight incl. (UPS ground-Cont. USA) .... 197 
If you are considering paying 

CONVERT YOUR TRS-80 MODEL-I OR Ill INTO A 

DEVELOPMENT 
SYSTEM 

Now you can develop Z-80 based. 
stand-alone devices such as games. 
robots. inst ruments and periphera l 
controllers. by using your TRS-80 as a 
development system. The DEVELOP
MA TE plugs into the expansion con
nector of your TRS-80 and adds 
PROM PROGRAMMING and IN
CIRCUIT-EMULATION capabilities to 
your system {with or without expan
sion interface) . 
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Complete instructions and sample 
schematics are included to help you 
design your own simple stand-alone 
microcomputer systems. THESE 
SYSTEMS CAN BE AS SIMPLE AS 
FOUR ICs. one TTL circuit for clock 
and reset. a Z-80. an EPROM. and one 
peripheral interface chip. 

When th e In-Circuit-Emulation 
cable is plugged into the Z-80 socket 
of your stand-alone system. the sys
tem becomes a part of your TRS-80: 
You can use the full power of your 
editor/assembler's debug and trace 
program to check out both the hard
ware and the software. Simple test 
loops can be used to check out the 
hardware. then the system program 
can be run to debug the logic of your 
stand-alone device. 

Since the program is kept in TRS-80 
RAM, changes can be made quickly 
and easily When your stand-alone 
device works as desired. you use the 
Developmate"s PROM PROGRAMMER 
to copy the program into a PROM. 
With this PROM . and a Z-80 in place of 
the emulation cable. your stand-alone 
device will work by itself. 

The DEVELOPMA TE is extremely 
compact: Both the PROM programmer 
and the In-Circuit-Emulator are in one 
small plastic box only 3.2" x 5.4" A 
line-plug mounted power supply is 
included . The PROM programmer has 
a "personali ty module" which def ines 
the voltages and connections of the 
PROM so that future devices can be 
accommodated. However. the system 
comes with a "universal "' personality 
module which hand les 2758. 2508 (8K). 
2716. 2516 {16K). 2532 {32K) . .as well 
as the new electr ica lly alterab le 28 16 
and 48016 {16K EEPROMs). 

The COMPLETE DEVELOPMATE 
81 . for Model I. with software. power 
su p ply. emulation cab le. TR S-80 
cable. and "universar· personal i ty 
module . . . . . . . . . . . . . . $329 

DEVELOPMATE 83. Model Il l version . 
same as above . . . . . . $329 

PM2 PERSONALITY MODULE for 
2732A EPROM . . . . . . . . . . . . . . . . S 15 

PM3 PERSONALITY MODULE for 
2764 EPROM . . . . . .. . . . . . . . . . . $15 

ORION 
INSTRUMENTS 

172 Otis Avenue. Dept. M. Woodside. 
CA 94062 

(415) 851-1172 .,... 151 

Master Charge and Visa phone orders accepted 
Calltorn1a residents please add 6' % sales lax 



DISPLA YEO VIDEO IS DRIVING 
DOWN PRICES ON DISKS 

DISPlA YEO VIDEO is now offering TRS-80° MODEL Ill with disk drives, one of the 
most reliable disk drive systems on the market, for Incredibly low prices!! 
MODEL Ill with 48K ram, dual 80 track double-density disk drives, complete systems 

with Newdos 80 and one box of diskettes 
PLUG IT IN AND GO .............. . .... . .. $2,250 

MODEL Ill with 48K double-density disk drives, complete systems 
of diskettes 

...... . .. . .... . . . ....... $1,850 
Disk Drives: e se n power supply 

rack disk drive ..... 
80 track disk 
8 / 80 i....,,..,,....,..., 

Disk Drives: t i di c p ply 
t ~~e) k rive . .... . . . ......... . ..... . .. $230 

clt(tlare) disk drive .. . .... . .. . .... . ... . .. . .. . $335 
80/ 80 track (bare) disk drive ............ . . ... ... . . . $440 

Drive Cases and Powe r S upplies: 
5 !12 inch s ingle drive unit and power supply . . . . . . . .. .. . . . . . .. . . . . .... . . . . . . . .. . $ 70 
5!12 inch dual drive unit and power supply .. . ... .. ... .. ... . .. ................. .. $100 
8 inch sing le drive unit and power supply . . ........ . ... . . . ... . .......... .... . .. $139 
16K RAM Memory Chip (200 NS) .......... ... . ...... . . .. .. . ........... $1.95 each 
TRS-80· MODEL Ill 16K ... .. .. ... . .. . .. .. .... . . . ......... . .......... ... .. .. $849 
MODEL Ill Internal Drive Kit: Includes contro ller board. dual drive mounting bracket. 
dual power supply. all hardware , cables and conn~ctors ...................... . . $399 

We carry a full line of Epson printers 

IMMEDIATE DELIVERY 
90 Days Parts and Labor Warranty 

cear Limited Warranty on Disk Drives 
Dealer inquiries invited 

MasterCard & VISA add 33 
Michigan Residents add 43 Sales Tax 

To Order: Call (313) 426-5086 or (313) 482-4424 or write DISPLAYED VIDEO, 
7538 Jackson Road. Ann Arbor; Michigan 48103 

•TRS-80 Is a trnclemark nf th ~ T;111dy Coqmrntion Prlct>s su bj<>c t t o chttn!;le 14•ifhout notk~. 

INTRODUCING THE MEMORY BOX 
MEMORY THAT NEVER NEEDS PROTECTION 

Plugs d irectly Into the CPU or expansion interface. 
Includes it.sown regu1a ted power supply and ribbon cable. 
1024 bytes of ram In an unused area on the m em ory map 
(3000·33 FF HEX). 
Solves m emory a llocation problems when using monitor 
programs and utility support routines. 
Programs stay in the m emory box even when the CPU is 
turned off. 

For Model I l evel II and all DOS systems (4. 16. 32. 48K) 
Price . . . ... . ........ $49.95 

Two utility software programs written for the Memory Box 
are: 
1. Mic mon-A power-ful machine language monitor (avail· 
able at a keystroke without disturbing main programs). 
Price ..... ... . ...... $ 19.95 

2. U3000-A utili ty including cassette level meter program, 
adjustable keyboard de bo unce. screen print driver, page 
numbering. s mart line termination. and more (all available 
at a keystroke). 
Price . . . .. . ... .... . . $ 12 .95 
Special offer complete package ... .. .. .. • . . . . . $69.95 

THE 2K HIDEAWAY EPROM BOARD 
Accepts 2716 compatible memory chips (not Included). 
Includes Its own power supply and connector. 
Install a pre·programed eprom or use a ram chip In 
combination with the powerful monitor and utility programs 
sold above "Mlcmon" or "U3000" (not Included) for Model 
I, Level II and all DOS systems (for 16, 32, 48K) 
2K Hldeaay . . .... .. $49 .95 

THE EASYGRAMER EPROM PROGRAMER 

Attaches to casse1te interface on Model I or Ill. 
Programs 5 vo lt I K. 2 K, and 4 K epro ms. 
Includes driver program, Instructions, cable. and power 
supply. • 
Programmer .. . . . .. . $69.95 

U. V. Eprom Eraser Lamp ... . . . .... . . . ........ $49.95 
2716 Eprom Chip . . . .. ...... ..... ... ..... . .... $ 8 .95 
2K Ram C hip ... . .... . ... ... .. .... .. . . . .. . .... $29.95 
Z.l.F. (Zero Insertion Force Socket) ............. $14.95 

OISPL\YED VIDEO'S CERTIRED DATA CASSETTES 
Made of top grade tape formulated by Agfa-Gevaert of 
Germany. 
Cases a re of superior grade five·screw construction. 
Guaranteed 100~ error·free o r your money back. 

l ength C· 10 C-20 
12 pac k .68 .88 ea. 
24 pack .58 .78 ea . 

Norelco s tyle hard plastic cassette cases .21 ea. 
SP"cial offer with every order of 24 casse lles: 
a Pilot Razor Point pen will be included. 

DISKETTES (BOX OF 10) 
Verbatim certified diskettes 

Guaranteed I 003 error·free o r your money back. 
5~ inch MD525·0 I 

lbox of 10 $26.90 
10 boxee of 10 $25. 90 

Add $2.00 for •hipping & handling. To Order: Send check 
or money order or call (313) 426·5086 or (313) 482·4424. 
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EDUCATION 

r~1 
LOAD 80 

In this classroom, a TRS-80 is the ruler. 

King Komputer 
Dana B. Allison 
Box 172 
Newton, NH 03858 

As a high school math teach· 
er, I have heard other teach· 

ers complain for years that some 
students cannot read a ruler. The 
program presented here has 
ended most complaints. 

The program draws a ruler on 
the screen; the student mea· 
sures a line of random length 
using the ruler. The enlarged 
ruler will measure up to 2-518 

inches. The large size is easy 

The Key Box 

Basic Level II 
Model I or Ill 
16K RAM 

to read and enables measure· 
ments to a sixteenth of an inch. 
Photo 1 shows what the screen 
looks like. 

The student gets three tries to 
answer each question, although 
after the first incorrect response 
the question is counted as in
correct in the final grade. The 
program also counts as incor
rect any improperly reduced 
fractional answer. The pro
gram generates twenty ques
tions; at the end the user can try 
the test again. 

The test uses an eighth grade 
reading level, but you can easily 
change this to the elementary 
level. The test starts with a sam
ple question which instructs the 
user how to type in answers. 
During the test itself the pro
gram shows the question num
ber, draws the line to be mea
sured, and then draws the ru ler 
under the line. 

The computer then asks how 

Photo 1 
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long is the line in whole inches. 
After a correct response or after 
three wrong answers, the com
puter asks what fraction of an 
inch is left. At this point the user 
types in the answer in fract ional 
form (i.e. 3116, or zero if the line 
is a multiple of a whole inch). 
After a correct response to th is 
question, or after three incorrect 
answers, the computer prints 
the full correct answer. The user 
then presses Enter to continue. 
At the end of the twenty ques
tions the computer gives the 
percentage correct. 

Program Graphics 

The graph ics are the most im
portant part of this program. A 
subroutine starting at line 5500 
generates the line to be mea
sured. Set statements generate 

N$ User's name 
K Set statement length 
K1 Number of sixteenths in the line 
Q Question number 
B Line length in whole inches 
C Line length after deducting B 
T Number of tries on a question 
V Number of t ries on a question 
A Used for answers and set increments 
I Delay 
A$ Used for answers 
L 1 Input answer length 
R Fraction denominator length 
L Fraction numerator length 
T$ Answer numerator 

the ruler; each 1/16 of an inch 
equals three sets. A subroutine 
at line 9050 draws the ru ler. 
From there the program branch
es to other subrout ines to 
print the ru ler on the screen. 
Table 1 lists the variables used 
in the program. 

This program is the second of 
two which were developed to 
help students who have diffi
culty reading a ruler. The pro
gram presented here is the test 
port ion of the first. The first pro
gram is a much longer (15K) re
medial program on how to read 
a ruler. You can obtain it from 
me for $10. • 

Dana Allison teaches math 
and programming languages at 
Pentucket Regional High 
School, West Newbury, MA. 

8$ Answer denominator 
A3 Answer numerator 
A4 Answer denomjnator 
Z Reduce answer counter 
C1 Denominator 
A1 Answer 
GH Counter 
F Delay 
AV Average 
NR Number correct 
F Beginning of set 
G End of set 
X Used for sets 
Y Used for sets 

Table 1. Variable list. 

Program Listing. 

10 REM THIS PROGRAM WAS WRITTEN BY DANA B. ALLISON 
15 RANDOM 
20 CLS : PRINT@l92,"THI S PROGRAM WILL TEST YOUR ABILITY TO READ A 
RULER.• 
25 PRINT "THE RULER THAT WE WI LL BE USING IS LARGER THAN NORMAL 
TH1s •: PRINT•w1LL MAKE READING IT A LOT EASIER •• :PRINT:INPUT.TYPE 

Program continues 



The only complete document proofreading system: 

(jRAMMATil{'" + ff»~IFfFn[f-\li))[!F,f 
Beyond Spelling Checking 

The Aspen Software Company Spelling Checker 

=NO ERRORS 
For CP/M ® , TRS-80 ® , and 8086/8088 Word Processors 

0 011 ·1 se11le for a partial proofreading program. There arc ot her 
'pclling checkers available . but only Aspen Software offers a 
n 1mplc1e document proofreading system. 

ThL' As pen Software Company s pelling checker is Proofreader. 
We ·"c been improving Proofreade r since it was first released in 
carh· I 'l8 I. The newest version is fully menu driven. and so simple 
10 use 1 hat ,·ou probably won't even need the comprehensive 
user" manual 1hai's includecl. It has a large 38.000 word full y 
expandable dictionary. and ca n check even you r largest docu· 
mcnts in under four minu tes (even faster on most systems). 
Proofreade r's dic1ionary is almost twice as large as some. so you 
won't have to s pend so much time adding new words. And 
Proofreader is 101ally a<Tura1e. Proofreader looks up every word in 
its dic1 ionary . and doc' not a tilicially extend its dictionary size 
wi1h les' an·uratc pre fix and s uffix a nalysis like some others. 
(Beware: Most checkers with "vocabula ries• of 50.000 or more 
word' use thi' method a nd can miss some misspelled words') 
Tlw entire JX.000 word dictionary takes only 100.000 bytes 
<> I disk 'pace. 

Proofreader does 1101 si mply mark the e rrors in your document 
like some checkers . but a llows you to make correct ions inter· 
ac1 ivcly . wi th the full context of each unknown word displayed. 
You can correct mistakes. leave unknown words alone, or add 
words 10 t he d ict ionary. Unlike most s pe lling checkers. you 
also have complete in terac tive access to the dictionary while cor
recting. so you won 't need to keep a separate dictionary to look up 
words manually. Each correction is automatically double checked 
in the dictionary. a nd with a single command, Proofreader can 
almost always show you the correct s pe lling of a word. (Inter
active correct ion opt ional on TRS-80 Model I/ Ill , included on a ll 
other versions . TRS-80 versions do not support interactive diction
ary look up.) 

Spe lling checking alone is not e noug h! Aspen Software's 
Grammatik goes beyond simple s pe lling checking. No one e lse 
ha' anything like it. First . Grammatik will check your document 

--CP M Vt.'r"o"' require CPt M version 2 or late r and at least 48K 
of HAM . Standard H" single density. Northstar. Osbome·l. 
Omikron. and Apple formah available directly from Aspen 
Snf'lwan.'. Thc~L' and 1110~1 01her formats also available from 
Oigi1al Markel in ~. Some CPt M syste ms with limited disk c apacity 
-.upplit.·d with 2H.000 word. 05,000 byte dictionary. Proofreader · 
Sl24.IXI. Gra111111a1ik . StS0.00. Both . S250.00. 

·· M•nual' on ly · S8.00 each. SJ 5.00 for both. 

for common typos (such as doubled words: " the t he"). and punc
tuation and capitalization e rrors (e.g .. "STicky shift key"). It also 
checks for poor writing s tyle using a dictionary of over SOO mis
used phrases as de fined in many writer's style manuals. 
Grammatik classifies each error it finds, marks the errors for 
easy correction with your word processor . and provides sug· 
gest ions for correcting the problem. The phrase dictionary can 
easily be ex panded to include checking for esoteric jargon or your 
own personal pet peeves. Grammatik also collects othe r infor
mation that can he lp you judge the s tyle of the docu ment. and can 
prod uce a profile of word usage . 

Gr:unmat ik is receivi ng rave reviews from both crit ics and 
L"crs. Bob Louden in lnfoWorld ( 1217/ 8 1): " If you use a word 
prot·cs"'r a nd a s pe lling checker. t he n you should investigate the 
un iq ue capabilities of this program . Grammatik is a surprisingly 
ra ,1 and easy tool for analyzing writing style and punctuation .• 
Erk Balkan in The Computer Consultant : · rm impressed with 
t he imagination that went into this product.· Many users call or 
write to te ll us how much they like Grammatik. Some typical 
re marks: "Great! ". "Thanks for making my life easier.". • rm not 
jusl happy. I'm ecstatic! ". Grammatik has also been selected as 
an oflicially approved Osborne Compu ter software package and 
will ,O<rn be a ppearing at Osborne dealers . 

Only Proofreader and q rammatik can provide you with com· 
ple tc document proofreading . and together cost less than some 
spelling checkers a lone . Proofreader a nd Grammatik have been 
designed to work with almost any CP/ M , TRS-80, or 8086/ 8088 
based word processor. While they have been designed to work 
toget her. they are available separately. 

Aspen Software also has its own full featured word processor 
called Write r 's Companion for all these systems . One of the best 
implementations of Ratfor (Ra t ional Fortran) is available. too, 
a long with an automatic Ratfor pretty printer. Please call or write 
for more details about these products. 

··TRS-80 Model I/ Ill versions require only one disk drive and 32K 
of RAM. and arc compatible with all TRS-80 word processors and 
operating systems. Model II version requires 64K and 1 drive. 
TRS-80 Model I/Ill: Proofreader - S59.00, Interactive correction 
option . SJ0.00. Grammatik . S59.00. All · Sl39.00. TRS·80 
Model II : Proofreader - S99.00. Grammatik · S99.00, Both · 
Sl79.00. 

··The 11080/ 8088 version will run under MS/DOS or equivalent 
linduding 1hc IBM Personal Computer DOS). MS/ DOS formats 
•v•il•blc indudc standard single densi1y 8" and IBM PC 5.25". 
CP/ M -86 versions scheduled for Summer 1982 availability. 
l'roolrcadcr · Stl9.00. Grammatik-SIS0.00. Both . $250.00. 

IMPORTANT ORDERING INFORMATION: You MUST specify computer model, operating system, memory size. and formal and number ol 
disk drives when ordering either software or manuals alone. Please include your phone number. All U.S., Canada, and Mexico orde rs include 
firs1 class shipping in price. Overseas please add S.S.00. We accept cash, check, money order. VISA and Master Card. Sorry. no UPS or COD 
service available . Purchase orders accepted from educational institutions and nationally recognized corporations only. Cost of manual only 
orders can be credited 10 final purchase. NM residents add 4% sales tax. 

Aspen Software products distributed exclusively by Aspen Software Company and Digital Marketing. Dealer and OEM inquiries welcome. 

Trademarks: CP/ M: Digital Research; TRS-80: Tandy Corp.; MS-DOS: Microsoft; Proofreader, Grammalik: Aspen Software Co. 
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Program continued 

IN YOUR NAME THEN HIT THE WHITE <ENTER> KEY";N$:PRINT 
26 PRINT "OK "N$", DO YOU WANT TO SEE AN EXAMPLE OF A TEST QUEST 
ION?•: PRINT • TYPE Y OR N• 
27 PRINT" APTER YOU TYPE IN THE ANSWER TO THE QUESTION HIT THE WH 
ITE <ENTER> KEY.": INPUT A$: IF A$• "N" GOTO 99 
30 K• 60:Kl• 20:Q•0:GOTO 110 
99 CLS:PRINT@l92, " LETS START THE TEST.":FOR I • l TO 600:NEXT I 
180 NR• 0:FOR Q•l TO 20:B• 9:A$•N$:K• 3•RND(42) :Kl• K/3 
110 CLS: PRINT"QUESTION "Q: PRINT@l92, "LINE "Q: GOSUB5500: GOSUB9050 

115 GH•0 
120 B•INT(Kl/16) :C• Kl- (B•l6 ) :T• 0: V•0 
125 IF Q•8 GOTO 300 
138 PRINT@640, "HOW MANY WHOLE INCHES IS LINE "Q" ??": INPUTA: I FA• 
BTHEN PRINT@768, "CORRECT "N$ " ": FOR F•l TO 800:N 
EXT : GOT0158 
132 PRINT@784, "WRONG, TRY AGAIN" :FOR I•l TO 608:NEXT 
141 T•T+l: IFT•3 THEN GOT0145 ELSE GOTO 138 
145 PRINT@784, "THE CORRECT ANSWER IS "B 
158 PRINT@768, "WHAT FRACTION OF AN INCH IS LEFT ? ": INPUTA$:IFVAL 
(A$)•0 THEN A•8:GOT0157 • 
152 Ll •LEN ( A$): IF Ll<3 OR Ll>5 THEN GOTO 157 ELSE IF Ll•3 THEN L 
•l: R• l: GOT0155 
153 IF Ll• 4 THEN L• l:R• 2:GOT0155 
154 IF Ll•5 THEN L•2:R• 2 
155 T$• LEFTS ( A$,L) :BS•RIGHTS(A$ ,R) :A3•VAL(T$) :A4• VAL(BS) : I F A4•0 
THEN A•3 ELSE A•A3/ A4: IF A4 >1 6 THEN A•3 
156 IF MIDS( AS,L+l,l l<> "/ " THEN A•3 
157 IF GH•l GOTO 182 
178 FOR Z• 4 TO 1 STEP -l:IF C/2 <>INT(C/2)GOTO 178 
175 C•C/2 :NEXTZ 
178 I FZ•8 AND A• 8 GOTO 230 
180 Cl •2(Z :.'1• C/ Cl 
182 IFAl•A AND Cl•A4 THEN GOT0288 
1 85 PRINT@832, "WRONG, TRY AGAIN":V• V+l:GH=l:PORF• lT0780:NEXT 
198 IP V•3 THEN GOTO 218 ELSE GOTO 158 
288 IF B• 0 THEN GOTO 228 ELSE PRINT@832 , "YOU ARE CORRECT "N$" 

•:PRINT@896, .LINE•a•rs •s• AND • c •; • c 1• INCHE 
S LONG":GOSUB28808:GOTO 250 
218 PRINT@896, "THE CORRECT ANSWER IS "B" AND "C" /"Cl :GOSUB28000 :G 
OT0258 
220 PRINT@832, "YOU ARE CORRECT "NS" 

" : PRINT@896, " LINE"Q" I S "C" / "Cl " OF AN INCH LONG" :GOSUB208 
88:GOT0258 
239 PRINT@832, " YOU ARE CORRECT "NS" 

" :IF B•l THEN PRINT@896, " LINE"Q"IS ONE INCH LONG" ELSE PRI 
NT@896, " LINE" Q" IS "B" INCHES LONG" 
235 GOSUB20088 
258 IF V•S AND T•8 THEN NR• NR+l 
255 NEXT Q 
26 8 CLS :AV• NR/ 28:AV•INT( AV•l89 +.5) :PRINT@328, CHRS (23) "YOU GOT 
"NR"CORRECT OUT":PRINT"OF 28 QUESTIONS FOR A" :PRINT" SCORE OF"AV" 

PERCENT." 

279 PRINT:INPUT"DO YOU WANT TO TRY ANOTHER 28 QUESTIONS, TYPE 
Y OR N" ;A$:IFA$•" Y"GOTO 188 
288 PRINT:PRINT "THANKS FOR USING THIS PROGRAll":PRI NT"I HO PE YOU 
DID WELL. " 

299 END 
380 PRINT@l28 , "EACH QUESTION WILL LOOK LIKE THIS"; : PRINT@640, " HO 
W MANY WHOLE INCHES IS LINE 0 ??": PRINT@704, " ? " CHR$ ( 95): PRINT 
@710,"AT THE QUESTION MARK YOU WILL ENTER THE ANSWER. " :FOR I • l T 
0 1588:NEXT 
318 PRINT@774 ," IN THIS PROBLEM THE ANSWER IS l ": PRINT@8 32, " ARE Y 
OU READY IF SO TYPE l THEN HIT THE WHITE ( ENTER> KEY"; : INPUTB:PR 
IN';@784, • 7 l 

328 PRINT@768 , "WHAT FRACTION OF AN INCH IS LEFT " :PRINT@832, " ? " 
CHRS ( 95) 
325 PRINT@848, "AT THE QUESTION MARK ENTER THE ANSWER IN REDUCED 

FRACTION FORM. " ;:INPUT"REMEMBER BOTH 2/ 8 AND 4/ 16 
ARE NOT REDUCED SO THE CORRECT ANSWER IS 1/ 4, SO TYPE IN 1 / 4."; 

A$ 
330 PRINT@768, " ? 1/4 

" ;: FORI • l TO 3 08: NEXT: PRINT@76 8, "YOU ARE CORRECT " NS : PRI 
NT@832 , " LINE 8 IS l AND l/ 4 INCHES LONG": GOSUB28000 
340 CLS:PRINT@32 0,"IF YOU GIVE AN I NCORRECT ANSWER THE COMPUTER 
WILL PRINT WRONG. YOU WI LL HAVE 3 CHANCES TO GET THE QUESTION R 
IGHT . AFTER THE THIRD HISS YOU WI LL BE GIVEN THE CORRECT 
ANSWER. " 
358 PRINT:INPUT "IF YOU WANT TO SEE THE EXAMPLE AGAIN , TYPE I N Y 

OR N.";A$:IF A$•" Y" GOTO 38 
368 PRINT: PRINT : INPUT " LETS START THE TEST BY HITTING THE <ENTER 
> KEY";A$: GOT0188 
399 END 
4980 REM MARKERS 
4885 FORY•l6T016+A:SET (X ,Y) :NEXTY: RETURN 
5880 REM RULER TOP AND BOTTOM AND NUMBERS INCH AND 1/ 2 IN. • 
5010 PRINT@469, l: PRINT@493, 2: Y•l5 : GOSUB90 00: Y= 26 :GOSUB9000: X•l : F 
ORY•l6T025 : SET(X , Y) :NEXTY: FORX• 48T0127STEP 48:A•5 : GOSUB4000 :NEXTX 
: FORX• 24T0127STEP48: A• 4 : GOSUB4000: NEXTX: RETURN 
5508 FORX• l TOK:SET(X , 13):NEXTX:RETURN 
60 08 REH l / 4 INCH MARKERS 
6010 PORX•l2T0127 STEP24: A•3 : GOSUB4080: NEXTX: RETURN 
7008 REM 1/8 INCH MARKERS 
7818 FORX•6T0127STEP12:A• 2: GOSUB4808:NEXTX:RETURN 
8888 REM 1/ 16 INCH MARKERS 
8018 PORX• 3T0127STEP6:A• l:GOSUB4800:NEXTX:RETURN 
9808 REM HORIZONTAL LINE 
9018 FORY•lT0127:SET(X , Y) :NEXTX:RETURN 
9858 REM SUB TO GOSUB 
9868 GOSUB5008: GOSUB6088 : GOSUB7880: GOSUB8080 : RETURN 
20000 PRINT@968, "IF YOU ARE READY TO CONTINUE HIT THE <ENTER> KE 
Y" 1 : INPUTKK $:RETURN 

FITS. 
PATIENT DATA 
MANAGEMENT 

• Tenant Histories • Inventory Performance Report • Maintains AMA CIT Codes With 
Fees & Descriptions • Late Rent Report 

• Vacancy Report 
• Income Report 
• Automatic Late C harge 
• Returned Check Report 
• Integral General Ledger 
• Ownership Files 
• Utilities Report 
• Tax Expense Report 
• Owners' Statements 
• Late Notice Letters 
• 900 Properties Per Disk 

$795 

• Up To 15 Digit Stock Number 
• Sales Input From CRT Or Disk 
• Period & Year-End Performance 
• Profits By Salesperson 
• Sales Input From Radio Shack's 

Accounts Receivable Also 
• Suggested Reorder List 
• Conversion O f Files From 

Radio Shack's Inventory With 
No Re-Keying 

• Price List 
• O ver 2cxx:i Items Per Disk 

$175 

• Up To 10 Doctors At 3 Locations 
• Forms For Blue Cross/Blue Shield; 

Campus; Medicaid; Medicare 
• Patient & 3rd Party Billing 
• Full Patient History ( 1000 Per 

Disk) Or Balances Only (3000 
Per Disk) 

• Patient, Doctor & Service Code 
Files Maintained Separately 
For Easy Access 

• Reports By Doctor Or Location 

$895 
All programs come with COMPLETE SOURCE CODE 
AND VARIABLE DEFINTI10NS. PrQC:Jrams 

MICRO-COMPlTTER SALES CORPORATION 
'.1 OF FAYE"I'TEVlllE, NC utilize fast, convenient keyed file access and 

are written in Microsoft Basic. Easy to under· 
stand documentation. Money back guaranteed 
to be error free. License agreement and 
Source Code allows local programers to 
modify for unusual applications and for resale 
prohts All on TRS 2.0. Other programs also 
available 
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NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 
1982 will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 

TakWritar-1 

80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 
The Tekwriter-1 prin ter is, dollar for 
dollar, the f inest va lue in the 
industry. And we've proved it by 
comparing the Tekwri ter-1 to 
the Epson MX-80. Our print speed 
is 14 lines per minute foster, our life 
expectancy is longer, the character 
sets ore the some, and the 
interface, warranty and printhead 
replacement cost are all identical. * 
But the b iggest difference is the 
price. The Tekwriter-1 is about 
$300 less. 

Our extensive testin~ has proved 
that the Tekwriter- 1 interfaces 
problem-free to most paral lel 
Centronics and serial (RS-232) 
computers. 

Th e Tekwriter-1 is tough to beat for . 
performance and qua lity. 
'Data Source: Epson M X-80 Operation Manual 

Parallel$349 
Serial $389 

TRS-80 is a trademark of Radio Shack, Inc. 
Apple 11 os a trademark of Apple Computer, Inc. 
Atari 4001800 ore trademarks of Atari, Inc. 
M icrosoft is a trademark of M icrosoft Consumer 

Products, Inc. 

Z-80 is a trademark of Zilog, Inc. 
Visicalc is a trademark of Personal Software, Inc. 

..-See List of Advertisers on page338 

TakWritar-1 

NEW! 80/132 Column 
Dot Matrix Printer 
The Tekwriter-2 is perfectly su ited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept single sheet, 
ro ll or pin feed paper. It has 
a 9-wire dot matrix impact 
print head which produces crisp 
characters and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even while operating at 
peak output levels. 

Tekwriter-2 is especially well sui ted 
to handle word processing 
applications because of its data 
buffer expansion capabi lities to 25K. 
Th is ability makes it an efficient 
graphi cs generator. 

Pa ra l lel interface (Centronics 
type). Interfaces al l models of 
TRS-80, Apple, and Atari 40011300, 
and most computers with 
Centronics printer interfoce. 

$695 

Continuing our quest for excellence. 

Peripherals 

Parallel/Serial Data 
Buffer Converter 
Interfaces with most computers and 
i:iri nters on th e market today. 
Switch selectabl e parallel or serial 
input/parallel or seria l output. 
Ideal for word processing and data 
communications. Data buffer 2K 
standard - expandable to 62K. 
Serial 1/0 BAUD rates switch 
independently selectable. 

16K Apple Memory Board 

Apple Parallel Interface 
Card 

16K-32K Atari Memory 
Boards 

Atari Parallel or Serial 
Printer Cables 

8K- 16K VIC-20 Memory 
Boards 

64K to 256K IBM Memory 
Board 

MICROTEK 
9514 Chesapeake Drive 
San Diego, CA 92123 
(714) 278-0633 
Outside CA cal l 
Toll Free (800) 854-1081 
TWX. 910-335-1269 
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UTILITY 

( ~ ) 
LOAD80 

An IBM-like monitor for your 80. 

CP80 

Brian Cameron 
284 Albert Street 
Waterloo, Ontario 
Canada N2L 3T8 

With all the monitor pro
grams on the market you 

might ask why write your own. 

DISPLAY 

Surely one of those popular pro· 
grams could satisfy me. But 
after long searching I concluded 
that none of them fit my needs 
completely. 

Other Monitors 

Zedbug, by Northern Technol· 
ogy, is part of an edltorlassem· 
bier that uses 8080 mnemonics. 

. . ' 
D R - displays all register~\:.:- ., 
D G - displays general• p(!tpo~e regi st ers 
D P - displays the program counter 
D S - displays the stack pointer 
D X - displays IX index reg (can use IX) 
D Y - displays IY index reg (can use IY) 
D mmm - displays one line of memory 
D rrmrm. - displays full screens of memory. 

or enter to continue display. 

S'IORE 

I became familiar with it while 
testing the beginnings of a com· 
munications program. The input 
and output commands are useful 
and only a few monitors feature 
this. It sends a byte of data to a 
port. Testing the hardware for 
Compac this way reduced de
bugging time dramatically. The 
drawback with Zedbug is the 

Break to quit 

.. 
' ~-

s Gr xx - where r is A,B,C, D,E , H, or L and xx is byte 
S PC xxxx - stores xxxx into PC (c is optional) 
S SP xxxx - stores xxxx into SP (p is optional) 
S IX xxxx - stor es xxxx into IX (I i s optional) 
S IY xxxx - stor es xxxx into IY (I is optional) 
S mmun xxxxxxxx ••• (er) - stores up t o 255· bytes in hex 
S 'Dm1l1m xxxxxxxx ••• (cr) - stores ascii into memory at mmm 

BOO IN 

B - r eturns t o adstop address. 

ADS'IOP 

A xxxx - sets an adstop and clears the old one. 
A - clears adstop. 

EXCHANGE 

EX - exchanges AF with AF' 
EXX - exchanges BC,DE,HL with BC ',DE',HL' 

Table 1. CPBO Command Table 
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command format which termin
ates all commands with a period. 
I got the feeling I was entering 
sentences not commands. The 
format Is rigid in that It prohibits 
a multi-number of blanks within 
the command line. 

The first monitor I bought was 
T-Bug by Radio Shack. Its mem
ory location was awkward. The 
programs I wanted to test fell In 
the 4380- 4980 hexadecimal 
memory location. I found It In· 
credible that In order to modify a 
register, I had to look up its dis
play command location and use 
the memory modify command. 
This was a little cheap on bytes 
and the breakpoint command 
was also awkward. 

MON3 showed promise with 
its ability to move itself around 
In memory via the relocate com
mand, but it lacked a register 
display command and a break
point command. It was rather 
large for a monitor (approx
imately 4K) but this was the fault 
of the rigid format of the disas
sembler. You had to enter the 
pun ch command without a 
blank between the command 
and the start address. The same 
was true for the relocate com-

The Key Box 

Model I 
32K RAM 
One disk drive 



THE UL Tl MATE IN COLORCOMPUTING 
WORD PROCESSJNG 

THE SUPER "COLOR" WRITER II 
The Word Processor that re-wrote the book on Word Processing 

1 he Super "Color' Writer is a FAS I. machine code. ful l featured. 
character tstrePn) oriented word processing system for the fRS-BO(T M ) 

Color Computer and AN~ printer Ill!' video display 1s styled after a 

professional phosp1101 (green characters on black background) display 

for hows of use without eye fatigue 1opt1011al orange on b lack ) The unique 
print WINDOW frees you from 32. 51 or 64 character lines ~OREVER' This 

window can be moved anyw here in the text file . up. down left 01 rrgh t to 
display the text as 1t w 111 be printed w ithout wasting paper You can create 

o r edit Super "Color" Terminal fi les. ASCII files . BAS IC programs or 

E:.d1lo1,. Asseml>ler souH e l1st1ngs It 5 snnple enough for beginners with 4K 

and for the professional writer with a 32K disk system and a lot to say 

theres p lenty of room 10 say 11 1 

COMPARISON CHART SUPER COLOR WRITER THE COMPETITION 
~ystem S11P 4K t6K J2K 4K 16K 3iK 

TAPE l ext sp~u~ NA SK l 4K NA i i< !Ht\ 

HOM PAK I t'll. t ~~· •d( , . ; ~K l~K .311< NA NA N · A 

lliSK Tt•i1.t -:ipnf..t.' NA u !>K IL S t\ NA 0 ~K lb :1K 

R19ht Ju5t1fy YES NG 

V1dev Windo~· YES N(l 

ld1t any ASCII F 11c YES NO 

The f igures speak lor themselves and with professional features li ke 
PROGRAMMABLE function string commands to JJerfor111 up to 2B 
commands automatically PROGRA MMABLE text file chaining. 
PROGRAMMA B LE colum n inse rt & delete . and right hand 
JUST IF ICA T ION with punctuation precedence the choice 1s clear but 
theres slill more' 

The Super " Color" Writer takes full advantage o f the new breed o f smart 

pri nters· with Control codes t -31 . 20 Programmable c ontro l codes 0-255 
for special needs and buil t 1n Epson MX-BO. Centro n1cs 737. 739 and R.S 

l ine Printer IV VII VIII drivers 

CHECK THESE FEATURES!! 
HIGH SPEED & normal operations • 32K Compat ible • Window • Key beep 

• H E L P table • I 2B rha1a< ter ASC II & g1aph1cs • Memory left • Lower case 

• Full <.u1st11<011tru1 • Uu1c.k JJd9•1l9 • Scrolling • Word wrap around • 1 abs 

• Repeat all tunct 1011s • Repeat 1ast <.ornmand • 111sert c haracter & line • 

Delete charac te1 delete to end of line line to cursor. line & block • Block 

move. copy & delete • Global Sear<.h Ex<.t1ange & Delete • Merge or 

Append fi les • lmbed Lontiu1 Codes in text • Underline • Superscripts • 

Subscnpts • HeaClers F outers & 2 Aux11tary footnotes on odd. even or all 

pages definable pos1t1un • Flush roght • Non-breakable space • 4 centenng 
modes: 5 BJ tU & t6 l 1CPl1 • 1-ull page & pnnt form<ttt1ng on text • Single 

sheet pause • Set Page length • Lrne length . Line spacing . Margins. page 

numbers • Ti t le pages • Pnnter baud. t 10. 300. 600 1200. 2400 • L1nefeeds 

aftl CR • Soft & hard formfeed • Works w it h B bit pnnter fix • and more• 

SUPER " COLOR" WRITER DISK 
The Disk version of the Super "Color " Writer works with the T RS-BOC Disk 

System and has all the features listed above p lus many more' Use wi th up 
to four U1sk Drives Includ es an extended HELP table you can access at 
any t ime Call a directory . prin t FREE space. Kill disk f iles and SAVE and 

LOAD text fi les you ve created all from the Super "Color" Writer. Pnnt. 
merge or append any Super " Color" Terminal I lle . ASCII file BASIC 

program or E.d1tor' Assembler source list ing stored on the Disk ot tape The 
Super " Color" Writer Disk version has additional formattinq and pnnt 

features lor mo1e control ove1 your pnnter and PROGRAMMABLE 

cha1nirrg of disk files for hands u fl operation Pnnl an en tore BOOK 

w1t11out ever touching a tho ng' 

Includes comprehensive operators manual 

TAPE $49.95 ROM PAK $74.95 DISK $99.95 
Manual only . $7 00 Refundable wrth J)urchase 

COMMUNICATIONS 

THE SUPER "COLOR" TERMINAL 
Time Share, Smart Terminal, High-speed Data X'fer & Videotex 
The Super "Color·· Terminal turns the Color Computer into a Super-smart 
terminal w ith all the features of VIDEOTEX(TM ) plus much more. 

COMMUNICA TE with Dow Jones & Compuserve and wi th computers like 
the T RS-BO(TM ) MODEL I. II. Il l . APPLE etc. via moden or RS-232 di rect• 

Save the data to tape or print 1t! Reduces O N- LINE cost to a minimum! 

FEATURES 
10 buffer s ize settings f ro m 2-30K • Buffer full indicator • Lpnnts buffer 

contents • Full 12B ASCII keyboard • Compat ible with Super "Color" Writer 

files • UPLOAD & DOWNLOAD ASCII files. Machine Language & Basic 
programs • Set RS-232 parameters • Duplex: Half/ Fu l l • Baud Rate: 110, 

300. 600. 1200. 2400, 4800 • Word Lengths: 5. 6. 7 orB• Pan ty : Odd . Even or 
N one • Stop Brts: 1-9 • Local l1nefeeds to screen • Tape save & load for 

ASCII fi les. Machine code & Basic programs • Unique clone feature for 
copyrng any tape. 

Super " Color" Terminal Disk 
The Drsk version offers all the features listed above p lus Host abrlity in ful l 
duplex • Lower case mask ing • 1 O t<eystroke Mult1pl1er (MA CRO) buffers 
on disk to perform repetitrve log-on tasks and send shor t messages (up to 

255. bytes) • Prog rammable prompts for send next lrne • Selectable 
character trapprng • Set pnn ter line length • Pagination • Ltnefeed with CR 

optio n • Prin ter Baud 110. 300. 600. 1200 & 2400 • Documentatron .. 

TAPE $39.95 ROM PAK $49.95 DISK $69.95 
Documentation only, $4.00 Refundable w ith purchase. 

16K RAM KIT $15.99 
PREMI UM 16K 200 Ns Ram for TRS-BO Color Computer Includes ram test 

instruc tions and a ONE YEAR GUARAN TEE. 32K upgrade instru.c t1ons 
FREE• (32K requires soldering) 

ROMPAK KITS 
Put your programs in a ROM PAK o r execute tape based p1ograms in a 
RAM PA K at SCOO O IS•t includes 1 socketed P.C board that holds up to 4 . 

21 16 EPROMs or 4. 2K Static Ram Chips for a total of BK and a plastic 

housing to fl t the rom port $24.95 
2716 2K 5v EPROM $5.95 H . 2K Static RAM $19.95 ea. 

COLOR GAMES!! 
FEATURING GREAT GRAPHICS & SOUND! 

ADVENTURE 3-PAK Requrres 16K Extended Basic TAPE $24.95 

This TRILOGY OF 3-D FANTASY GAM ES takes you to the WORLD 

UNDER THE CIMEEON MOON. Engage in n tual combat with Tooamoath 
Nartho kc Monsters and skrlled warriors . Advance 1n rank wrth play 
experience. Then adventure through DAZMAR'S UNDERWORLD OF 

DOOM to l he fo rbidden ruins of Castle Argaan. Search for the Eye of 

Dazmar while avoiding t he sorceror's 1n t11cate traps. Survivors must then 

negotiate the perilous peaks of the Ugrek Mountains to t he FORSAKEN 

GUL TCH where the wrcked idol aw aits restoration 

VEGAS 5-PAK Requrres 16K Extended Basic TAPE $19.95 
The TH RILLS OF A VEGAS CASINO at home. Five actron packed Vegas 

games for up to four p layers: CASINO CRAPS • 21 •ONE ARMED BANDIT 
• UP & DOWN THE RIVER • KENO. Bank tracks p layers· w innings from 

game to game • real1st1c cards • regulati on tab les • boards • authentic 
sounds • lively graph ics • offic ial rules 1n each game. 

COMBAT 3-PAK Requrres 16K Extended Basic TAPE $24.95 

Th ree action packed two p layer games featuring lt felike graphics and 
sound of LASER FIRE, CANNONS and PH OTON TORPEDOES. 

2· 1-0 TANK COMBAT f ive terrains • the expenenced arcade player can 
design combat scenario. STELLAR BATTLE pilot a Flex-Wrng Frghter at 
incredible speeds in enemy spac e taking out Donan Tye Fighters 

defendrng the Imperia l S tar Fortress. GALACTIC BLOCKADE maneuver 

your craft in a course that boxes your opponent but avoid cosmic debris 
and hosti le space probes• 

Allow 2 extra weeks tor persunal checks C 0 D orders add 
$2 00 When ordi>11ny spenty c omputer type and add $2 00 

tor 5/H M um re5•dt>rils itcJ<.J !>%sales tax VISA: M aster Chg -v1SA-I. nusan -
SDFTLlllllE ICI 
5Y5Hm5 •·. DEALER INQUIRES ARE INVITED. .,,. 128 

TRS-80 11 • re9l1lered trademark ot the Tandy Corp P.O . Box 19096 Mlnneapolia, MN 55419 61 2/ 827-4703 



mand. Also, It rejects the lower
case modification when issued 
a punch command. 

RSM was like MON3 except 
that It was not relocatable. Each 
of these products was more of a 
tape utility package than a 
monitor program. 

Microsoft's EDTASM PLUS 
and Z-Bug monitor magazine ad
vemsements promised break
points, the ability to slngl&-step 
through memory, register display 
and modify commands. I was sold 
until I saw the user's manual at a 
TRSao club meeting. My hopes 
were dashed at this classic exam
ple of command overkill. Com
mands set the display to byte form, 
word form, ASCII, or mnemonic 
form. (Another case of the 
mnemonic plague.) I had to enter a 
shift up arrow for the commands. It 
was like typing things in back
wards since each command line 
ended with the command itself. 
FFFF LLLL.$T, where FFFF is the 
first address and LLLL Is the last 
address, the dollar sign is the shift 
up arrow and the T is the display 
command. A command marathon! 

After this let-<lown I decided to 
write my own monitor. I would 
own the source and could always 
debug or add new features with
out patching a monitor with only 
the object code. The program 

/ could grow at Its own pace. I 
based CP80 on the debugging 
aids of IBM's Control Program 
(CP). I use them every day, so I 
used familiar command names. It 
feels good to go from one sys
tem to another and use the 
same debug commands on both 
machines. Such ties bridge the 
gap between large systems and 
microcomputers. 

So, You Need a Monitor? 

I did not set out to please 
everyone when I wrote this pro
gram as did each of the other 
monitor authors. In each case 
they failed. Owning the source 
means you can pick the parts 
you want, rework them, add 
commands, and create your per
sonal version. 

•A monitor should be rel
atively small so It can stay out of 
the program you are testing. 

•A monitor should load 
anywhere in memory to avoid 
conflict with the program you 
are testing. 

'* LETS· DISPLAY OOR <DERAL RfX>ISTER SE'l' 
D G 
A B C D E H L 
88 88 88 00 00 ee 00 
* LETS DISPLAY AN AREA OF Ml'X)RY 
0 "8F8. 
86F8 CEFF22Bl 481922A8 40CD4DlB 211101CD * . ... @ ... @. M ••••• * 
8188 A728C319 1A4D454D 4F525920 534951\45 * ..... ~Y SIZE* 
8118 88524144 494F2053 48414348 204C4556 *.RADIO SHACK LEV* 
8128 454C2849 49284241 5349430D 081E2CC3 *EL II BASIC •.•.• * 
8138 A219D7AF 813E8081 3E81FSCF 28CD1C2B * .... • > •• > .• ••• . • * 
8148 FE88024A 1EFSCF2C CD1C2BFE 30D24AlE * ... J .••••..• 0.J.* 
8158 16FF14D6 0330FBC6 834FF187 5F06827A * .• • •• 0 •.. 0 ...... * 
8168 lF577BlF 5Fl8F879 8F3C47AF 378Fl0FD *.W •. .•... <G.7 ••• * 
0178 4F7AF63C 571AB7FA 7C013E80 47F1B778 *O •• <W ••••. >.G ••• * 
0188 281812FA 8F01792F 4F1AA112 CF29C9Bl * ....•.•. O •...• . . * 
819" 18F9AlC6 FF9FESCD 8009Ell8 EFD7E53A * .. • .•.••••••••• :* 
Bl.Al 99488728 86CD5803 B72811F5 AF329948 *.@ ••• X •••••• 2.@* 
8188 3CCD5728 Fl2AD440 77C38428 21281922 *<.W •••. @ • • •• . ••• * 
81CI 21413E83 32AF48El C93ElCCD 3A833ElF *.A>.2.@ •• > •• :.>.* 
8108 C33A83EO 5F32AB48 C92181FC CD218286 *.: .• . 2.@ . • ••..•• * 

* LETS STAR!' OFF THIS EXAMPLE BY SE'ITING AN AOO'roP IN Mll<>RY 
* DISPLAY THE AOORESS BEFORE THE Affi'IUP IS SET 
D 7FF8 
7FFI eeeeeee1 eeeeeeee eeeeee0e eeeeeeee *·~··············* 
* tf:M LETS SET THE Affi'IDP 
A 7FF8 
* AND OISPIAY IT 
D 7FF8 
7FF8 F7888888 30000000 00000000 00000000 *········ · ······· 
* WE tf:M SEE AN F7 IS S'K'REO 'll!ERE 
* LETS SET ClJR STACK POIN'IBR 'IO SCME AOORESS 
S SP 6888 
* AND DISPLAY IT 
0 s 
6888 
* ~ LETS POIITT ClJR PC AT CUR AOOS'roP 
S PC 7FF0 
D p 
7FF0 
* ?olM WE WILL JUMp OFF 'ID OOR AOO'IOP WITH 'rnE BEGIN CC'ff'WI) 
B 
Affi'IUP AT 7FF0 
* ANO WE Fill:> OORSELVES BACK IN CP80 • 
* 1'lM IETS SEE fCW 'lHE S'IORE <XM4AW lol'.)RI<S 00 MEl'IORY • 
• .: WILL li«)RI( wrm THE SAME NDRESS AS WE DID FOR 'IBE AOO'IDP 
0 7FFIJ 
7FF8 F7eaeeee eeeeeeee eeeeeeee eeeeeeee * .. . ... . ... ...... • 
S 7FFI 1122334455 
SroRE CCMPLE'M". 
D 7PP9 
7FFI 11223344 55800000 80008000 00008000 * .. 3DU ......••.•• * 
• LETS tf:M S'IDRE wrm TAANSlATICN INTO 'lHE SAME UXATICN 
S T7FF8 THIS IS A TEST 'ID SEE RESULT OF S'IDRE 
~ C04PLE're 
D 7FF8 
7FF8 54484953 21495!211 412f544S 53542154 ~IS IS A TFS!' T* 

•A monitor Is a debug tool. It 
should display and modify mem
ory and the CPU registers. It 
should not have tape 1/0 fea
tures such as copy tape or save 
system tape commands which 
add to the program and compli
cate the command language. It 
Is better to reassemble the 
source with changes than to zap 
and save the object. Otherwise, 
when you change and reassem
ble the source, your zaps will be 
cancelled and the original pro-

Table 2. CPBO Terminal Session 

blem or bug will reappear. 
•The commands should be 

brief and simple. Display, Store, 
Breakpoint, and Go are all you 
really need to debug a program. 

•The command line should al
low freedom to enter multi-blanks. 

•Single step, memory move, 
byte and word search, should be 
an extension program that can 
connect with the main program 
only as needed 

•The display of memory Is 
the window Into tne machine 

and should please tne eye as 
well as transmit information. 
Memory display should offer the 
option to see a little or a lot, but 
always allow you more than one 
byte. It Is better to fill a line with 
data than to waste space on the 
screen. Usually one line Is suffi
cient but sometimes It Is nice to 
fill the display so you can 
browse without restrictions. 
Both the ASCII and hexadecimal 
versions should dlsplay so you 
need not reset the display 
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Anchorage. AK 
Rodger>. AR 
Me ... Az 
Phoen1•. AZ 
Sierr• Vista . AZ 
Tucson. AZ 
Anaheim. CA 
Co¥ina. CA 
Goleta. CA 
Huntington ~ach. CA 
Inglewood. CA 
UncHter. CA 
Montclair. CA 
Northridge. CA 
Orange. CA 
Pacheco. CA 
Placerville. CA 
Port Hue me me. CA 

i[il 

Mtl AUTHORIZED SALES AND SERVICE C~NlERS 
(907) JJJ.8322 Aoc:ton<lo Beach. CA (213) 370-5556 Buckingham. IA 
(501) 63&-9168 lllverside. CA (714) 781-6361 BelleYille. IL 
(602) 833-8949 San ();ego. CA (714) 27>4243 Collinsville. IL 
(602) 244-9739 S.n Jose. CA (408) 946-1265 Ook Pa ll<. IL 
(602) 45&-2479 Slnta Ana. CA (714) 850-1228 Shawnee. KS 
(602) 323-9391 S.nta Monic:a. CA (213) 393-5785 A1ht11n d . KY 
(714) n:i-0240 Vallejo. CA (707) 554- 493J Shrevepcrt. LA 
(213) 3J2·4088 Walnut. CA (714) 594-9760 Anolta. MN 
(805) 967-7628 Wesftllie VIiiage. CA (213) 706-033J Caimeron. MO 
(714) 842-1Jq Colorodo Spring. CO (303) 6Jo-JJ34 Great Falls. M T 
(213) 673-3295 Grand JuncOOn. CO (303) 434- 3616 Missoula. MT 
(805) 942-5747 Groton. CT (203) 44>5166 Raleigh. NC 
(714) 62&.4813 Wilmington. OE (302) 762-0227 Grand FoA:s NO 
(213) 88&.9200 Hollywood. FL (305) 981· 10 11 West Milford N J 
(714) 771-0880 Lynn Haven. FL (904) 26>6452 l.H Vegas. NV 
(41 5) 689-2260 Mary Esther. FL (904) 243-5793 Jericho NY 

. (916) 622-48-40 Tampa. Fl (813) 247-6023 New Rochelle. NY 
(805) 98>2329 Norctost. GA (404) 449-8982 Syracyse. NY 

MICAOCOMfllUTEA TECHNOLOGY INC. 
3304 W. MACARTHUR. SANtA ANA . CA 92704 
(714) 979-9923 •TWX 910-595· 1902 MTISNA 

(319) 478-2826 
(618) 277-2354 
(618) 34>5068 
(312) J8&.JJ23 
(913) 631· 2029 
(606) 32>2210 
(318) 86>7189 
(612) 427 5783 
(816) 632-6528 
1406) 737 0901 
1406) 549 9715 
1919) 15> 1115 
11011 772-784'! 
(201) 128-8080 
(702) 870-4 138 
(5 16) 333-2266 
(914) 23> 4444 
(315) 487· 5000 

Troy. N Y 
Whl1- Pl1ins. NY 
Tonkawa. OK 
Tulsa, OK 
Porftand. OR 
Dallas. TX 
Missour City. TX 
SanA~lo. TX 
Cheyenne. WY 
Buenos Aires. ARG 
Pans FRANCE 
Holm. GERMANY 
Florence. ITALY 
Singapore. JAPAN 
Cape Town S.AFRICA 
Tohill. F P 
Taichung. TAIWAN 
Bang Kok. THAILAND 

Call or write lor lree brochure 

(5 18) 273-8411 
(9 14) 761 9283 
(405) 628-2693 
(918) 83&-9503 
(503) 28 1- 7640 
(214) 247 6679 
(713) 4995241 
(915) 658-3781 
(307) 632-9132 

32-1858 
306-4606 

4 103-4315 
55·4>4319 

22(). 7182 
2 14> 1047 

2-54-47 
4 228-5523 

314-1161 

v 248 
US PR ICES F 0 B SANTA ANA 

CALIFORNIA AND MAY VARY BY ARE A 
C P M l':l d 1e9 1!>!•"r1~d lr-tO~ri ari.. ) 1 D·9•1dl 

R-:st-<ircn l r·c 



mode and re-Issue the display 
command to see the data In the 
required format. 

•A monitor should never con
tain a disassembler. It wastes 
space and should be a separate 
program. 

DISPLAY 

The Display command can 
display both memory and CPU 
registers. Memory display will 
show sixteen data bytes start
ing at the nearest zero address 
specified. For example, the 
command D 4032 would start at 

location 4-030. The display con· 
slsts of the address followed by 
four groups of four hexadecimal 
data bytes and by the same six· 
teen data bytes In ASCII, wher
ever possible. A period signals 
unprintable characters. Round 
down to the last zero address 
and calculate the address on 
the screen, since each group of 
four hex bytes starts on address 
zero, four, eight, or twelve (hex 
C). If you prefer the display to 
start at the actual address en
tered, and avoid the round down 
process, store NOP Instructions 

* LETS DISPLAY CXJR GDIERAL RIXiISTER SET 
DG 
GPR 8 ,. 88881218 H3C2D31 88H87All 
GPR 4 • 88888848 C4484840 80000048 
GPR 8 • 000ee1A0 00000048 00JC2A4B 
GPR 12 • 083C2A48 FFFFFFFD 403C2BBA 
* LETS DISPLAY AN AREA OF MDORY 
D T02AIJ . 

11000003 
00003ED0 
00000000 
00000000 

8882All C4404040 40404840 C4404040 40404040 
888288 DSCSE340 40404040 DSC5E340 40404040 
0882C8 48484840 40404840 ClC3C3C5 E2E24040 
088200 F8F261Fl F661F8Fl 9186E34B 20400000 
ee02Ee ee000000 00000000 00000000 00000000 

In memory locations 7205 and 
7206. This eliminates the AND 
OFOH Instruction, keeping the 
address as entered from the 
keyboard. More than one byte 
~hould be displayed since you 
will probably want to see the 
next byte. An extension to the 
display of memory will show flf· 
teen lines of memory data on 
the screen. This will scroll when 
you hit Enter, or terminate when 
you press the Break key. To use 
this display append the address 
with a decimal point (e.g. D 
403F.). For an example of this 

*D D * 
*NET NE1' * 
* ACCESS * 
*02/ 16/ 8ljfT •.•• • 
* * 

0802~'0 'IO 008300 SUPPRESSED LINE (S) SAME AS AOCJVE 
880308 C304E2D3 C9C24040 C3F3F7F0 40404040 
808310 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF 
888320 'IO 000340 SUPPRESSED LINE(S) SAME AS APJ:NE 
000340 FFFFFFFF FFFFFFFF 00005lll: 00000600 
000350 0000570C R0000000 D7D3C9D3 C9C24040 
000360 D7D3C9E4 D6E64040 C3D4E2D3 C9C24040 
008370 E6ClE3D3 C9C24040 C3F3F7F0 40404040 
088380 D7D3C9D6 D7D3C9C2 FFFFFFFF FFFFFFFF 
8ee390 FFFFFFF~' !"FFFFFFF FFFFFFFF FFFFFFFF 
0883A8 00000180 000000C0 00000000 00000000 
800380 08000160 000003~ FFFFFFFF 40404040 
8883C0 40404040 40404040 40404040 40404040 
010300 'IO 090440 SUPPRESSED LINE(S) SAME AS APJ:NE 
080440 00000008 80000ACA 003EB23& 07FE0000 
000450 0000e000 00000000 ~e000000 00000000 

*C'.M.SLIB C370 * 
•.... . . . . .•. ..... * 

. .. ... . .. . . .. ... .. * 
* . . ... . . . PLILIB * 
*PLlt.Xl>I CMSLIB * 
*Wl'\TLIB C370 * 
*PLIOPLIB ••.. .. .. * 
. ... ....... . . .. .... * 
* .. . . .... . ...... . 
* * 
* • 

* ... . ...... .. ... . . * 
*· . . .... .. .. .... . * 

* N:11'ICE THAT mE T FOR TRANSI.ATIOO IS REClllRED FOR IBM DISPLAY. 
* nus IS 'IHE DEFAULT w1·rn CPB0 . 
* LETS LCOK AT mE MfX)RY !LCATICN BEf'ORE 'niE AOS'IOP IS SET 
D T2"888 
828888 47F0F88C 07E2E6C4 40404040 58F0F030 E0 *.00 . PSWD 
* ~ LETS SET AN AOO"roP 
Aam'.>P 20808 
* LETS DISPU\Y 'lllE AIDRESS KM 
D T28t88 
828888 8AB3P88C D7E2E6C4 40404040 SBF0F030 E0 * • • 0. PSWD 
* LETS <XN'l'IMJE 'IHE PKJGRAM AND ENCCUNTER 'llfE AOOTOP 
IB>IN 
~P AT 028888 
* ~ IETS SEE fl:M S'IORE INIO MEX:RY WCRKS 
d t28888 

.00.* 

.00.* 

821888 08880808 09000000 00000000 00000000 Ee • ..••..•• •• .•...• * 
* LETS ~ A VALUE AT WIS AOORESS 
~ 28888 11223344 
~ CXMPLETE 
D T21888 
828888 11223344 00080800 00000880 00000000 E0 *··· ········ · · ···* 
* ~ IETS ~ WITH TRANSI.ATIOO 00. 
S'rom: T28H8 TFSr 
S'roRE crMPLETE 
D T2H88 
828888 E3CSE2E3 11111111 11118818 88800000 E0 *TEST •• ••. • ..• ••• * 

Table 3. IBM CP Terminal Session 
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display see both the CP80 and 
IBM sample sessions. 

The register display reduces 
several areas. As with the IBM 
display command, subsets of 
the registers can be displayed. 
Infrequently you may want to 
see all registers. If you have.only 
one command and It displays 
every register In the system, you 
get a screen-full of numbers. (A 
case of not seeing the trees for 
the forest.) I have broken the reg
isters down Into a set called the 
general purpose registers. They 
consist of A, B, C, D, E, H, and L. 
I deleted the alternate set of reg
isters since you do not manip· 
ulate them anyway. Several 
other options allow the display 
of the remaining registers. D P 
will show you the PC, and D S 
will display the stack pointer. D 
IX or D IY will show the Index 
reg isters (the I Is optional). 
These are like the IBM DP, DY, 
D X register display Instruc
tions. If you Insist on all of the 
registers, simultaneously use a 
D R command. This command 
also will display the alternate 
registers. 

STORE 

Store Is like the Display com· 
mand. With It you can store hex 
values directly Into memory tor 
a length of 255 bytes and none 
of the bytes are stored until you 
press Enter. Before that, If the 
memory location Is Invalid, or 
for any other reason, you Break 
and terminate the entire store 
Into memory. No other monitor 
allows this. It stores ASCII 
values directly Into memory in 
the same way by preceding the 
memory address with a T trans
lating the command before stor
ing. Basic ROM defines the buf· 
fer that stores the 255 bytes. 
Calling location 40H activates 
this buffer. The routine will rec
ognize control functions such 
as backspace. The C register 
will be set If Break terminates 
the line. Location 40A7H con
tains the address used by Level 
II Basic for Its Input buffer. Disk
basing changes the contents of 
this location. You can store di· 
rectly Into the general registers 
by specifying Gx where x Is the 
general register. An example of 
this Is S GB 4F. This will store 



Sams unlocks the secrets of your TRS-80® 
microcomputer w ith eight great books that 
show you how to process data, enhance 
your programming skills and control and 
receive information from a number of 
external devices. 

INTERMEDIATE PROGRAMMING FOR 
THE TRS-80® (MODEL I), No. 21809, $9.95, 
leads you smoothly from standard BASIC to 
machine- and assembly-language 
programming. 

TRS-80® ASSEMBLY LANGUAGE MADE 
SIMPLE, No. 21851 , $12.95, shows you 
how to effectively utilize the existing Level II 
BASIC ROM assembly language 
subroutines. 

TRS-80® MORE THAN BASIC, No. 21813, 
$10.95, takes you beyond higher-language 
programming to the efficient and powerful 
realm of assembly-language programming, 
where you can use the Z-80 instruction 
code to perform functions not practical or 
possible under BASIC. 

MOSTLY BASIC : APPLICATIONS FOR 
YOUR TRS-80®, BOOK 1 (No. 21788, 
$12.95) and BOOK 2 (No. 21865, $12.95) 
together contain more than 50 BASIC 
programs for use in your home or office. 
These programs can help you save money 
on investments, entertain, and educate 
yourself and your family. 

The heart of your TRS-80® 
microcomputer is its Z-80 microprocessor. 
With THE Z-80 MICROCOMPUTER 
HANDBOOK, No. 21500, $1 1.95, from 
Sams, you will learn about the internal 
architecture and numerous interfacing 
signals of this popular device. 

With TRS-80® INTERFACING BOOK 1 
(No. 21633, $10 95) and BOOK 2 (No 
21739, $11 .95) you will learn to use your 
microcomputer's internal signals to control 
and monitor external circuitry via 
BASIC-language programs. 

Once you understand how your TRS-80® 
operates. your applications are limited only 
by your own imagination. Sams holds the 
key to freeing your creativity. 

To order these Sams Books or to get the 
name of your local Sams retailer, call 
800-428-3696 toll-free, or 317-298-5566 
and reference AD161 . 
VISIT SAMS AT l'!CC. BOOTH #8223. 

SAMS BOOKS .-299 

Hcmard W Sams & Co., Inc. 
4300 'Nest 62rd Street, PO. Box 7092 
Indianapolis. IN 46206 

SAMS HOLDS THE KEY 
TO YOUR YRS-SO® 

.-See Lis t of Advertisers on page 338 

0000<. 
TRS·80 

INTERFACING 

Offer good in USA only and expires 7 /31/82 . Prices subject to change without notice. 
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4FH into the B register. 

A DST OP 

IBM calls the interrupt break
point ADSTOP. ADSTOP pops 
you into the interrupt handler 
where a one-byte instruction is 
stored. The contents of that byte 
address are stored in CP80 until 
another ADSTOP Is entered or 
until an ADSTOP clear is Issued. 
When the system tries to ex
ecute the Instruction (a hex
adecimal F7H), a call is made to 
location 30H In ROM where a 
jump instruction is found which 
gets you to RAM address 400F. 
Normally this address contains 
a return instruction, but replac
ing It with the address of the 
ADSTOP handler gives you the 
AST facility. CP80 does this 
store for you at start up time. 

BEGIN 

This command loads the 
registers with the values stored 
when the last ADSTOP Interrupt 
occurred, or with new values if 
registers were updated via the 
Store command. It then jumps 
off to the address stored In the 
new program counter. 

Some Frllla 

First are two Exchange com
mands. I am often frustrated 
when the alternate set of reg
isters are unavailable to the pro
gram I am running. When an er
ror in a subroutine call c lobbers 
a register It would be nice to be 
able to switch register banks, 
set ADSTOP before exiting the 
routine, and continue with the 
program. With ADSTOP you can 
switch the register banks and 
carry on. The Z-80 Instruction 
set allows this by supplying an 
EX and an EXX Instruction. I pro
vided an EX and an EXX com
mand. The EX command swaps 
the AF register with the AF' 
reg ister. The EXX command 
swaps the BC, DE, HI registers 
with the BC', DE', HL' bank. 

To get a printout of my debug
ging session I had to modify 
CP80 to provide the examples. I 
left the extra Instructions and 
control keys In. The modifica
tion allowed me to send what 
was displayed on the screen 
down the RS-232 line where an 
editor on the IBM system caught 

It. Change port address and 
status bits to send the output to 
the standard Radio Shack 
RS-232 port or even to the printer 
port since I am using my own 
Interface. The location of the 
port address Is 7696 and the 
location of the status test is 
768F. By changing the port ad
dress and status bits you can 
perform an 1/0 test on any port. 
A printout of a session Is often 
handy when reviewing changes 
but you only need this occa
sionally. To provide an ON/OFF 
switch, I set the up and down ar
rows to start and end the print
out. Another feature when using 
the printer Is the comment abili
ty. If a line of text starts with a• , 
the entire line will go to the 
printer port without any other 
action. You can read your de
bugging session as you go. 
Along with the special functions 
of up and down arrow keys I en
abled the Break and Clear keys 

throughout CP80. Any time 
Clear will clear the screen and 
Break will terminate your com
mand line. 

UHr Hooka 

Several locations on CP80 
contain NOP instructions which 
allows writing overlay programs 
to load only when CP80 will pro· 
vide Incomplete debugging 
assistance. Unless you plan to 
add overlays you can eliminate 
NOP instructions. I plan an ex
tension program that will t ie Into 
CP80 called CPX80, a single
step feature, byte search, mem
ory move, and several other lea· 
tures which are standard in 
some monitor programs. CPU80 
will be a utility program linking 
into CP80. It will feature system 
tape read and write, copy ability, 
and other 1/0 functions. With 
CP80, CPX80 and CPU80 I can 
bypass most monitor programs. 
I need only load the parts I re-

Program Listing 

BUBB 
01818 

8868 81828 DELAY EQU 98688 
1848 81838 GSTRNG EQU 488 
UA7 11848 8BUFF EQU 48A7H 
488F 8U5e DEBUG EQU 488FH 
U8o 81868 CR EQU 908 
UH 81878 EOll EQU UH 
91C9 81088 CLE AA EQU 81C9H 
88 28 11891 KBO EOU 288 
8i33 BUH RSOSP EQU 3 38 
18F8 01118 DATA EQU 8F9H 
9BF1 01128 CTRL EQU 8FlH 
28A7 8lll8 MSGOSP EQU 28A1H 

quire thus saving on memory. 
The first user hook occurs In 

the command table at location 
707BH. Before falling through to 
the Invalid command message, 
you can Insert a call to your 
command handler. If the com· 
mand entered is not found just 
return and the Invalid message 
will be displayed. 

The second user hook is in the 
display register command at 
location 73B4H where addl· 
tional display informat ion can 
be Inserted such as a descrlp· 
t ion of the f lag bits, or a display 
Of the DCBs. 

The third user hook Is in the 
keybOard input routine at location 
7564H. It scans for flag settings 
for additional commands. • 

For more information, refer to the 
Command table (Table 1) and two 
sample sessions comparing IBM 
CP monitor commands and CPIKJ 
(see Tables 2 and 3). 

1KEYBOARO ROUTI NE 

81148 , •..... .....•...•......••.....•. ..•••..•. 
81158 

' 
INIT ROUTINE 

0169 , •..•......•...........••.•..........•... 
7888 81178 ORG 7 908H 
7918 31 5877 81188 CP881 LO SP,STACK 
7083 218076 81198 LO HL,LOGO 
7086 COA72 8 0120 9 CALL MSGOSP 
7809 3EC3 81218 LO A, 8C3H 1LOAD A JUMP 
7888 328P40 81228 LO (DEBUG) ,A ;LOAD THE J UMP 
788E 21887 4 81238 LO HL,ADINT 
7011 221040 81240 LO ( OBBUG+l ) , HL 
7014 CD9770 91258 CALL OURKBD 
7817 COC981 01268 CALL CLEAR 

81278 , ..•..•....•....•...........•...••••..... 
01288 I COMMAND HANDLER 
81290 , .......•....•..............•. ........... 

781A 81388 CMOHNO EQU s 
701A AF 81318 XOR A ;CLEAR A REG 
701B 32F876 91328 LO (CMDFLG ) ,A 1RESET FLAGS 
781 E C09779 11338 CALL OURKBO ; SCAN FOR COMMAND 
7021 FElF 81340 CP lFH 1IS IT A CLEAR 
7023 2085 81358 JI\ NZ,NOTC L ;NO 
70 25 COC901 81360 CALL CLEAR ;JUST CLEAR SCREEN 
7 928 18F8 81378 J R CMDHND 1CONTINUE 
7 02A 01 380 NOTCL EQU $ 
7 02A FEB O 81399 CP 00H ;IT I T CR 
702C 2000 01400 JR NZ,NOCR ; NO - BYPASS 
7 02E 81410 CP80M EQU $ 
70 2E CD7 8 76 01428 CALL OURMSG 
7 9 31 0E 8143 0 OEFB 0EH 1INSURE CURSOR ON 
78 32 43 11448 O&FM ' CP88 . 

814 $8 AN EXTRA BLANK FOR CPX81 ANO CPU88 ZAP 
78 37 80 91469 OEFB CR 
7038 80 8147 0 DEFB EOM 
7839 180F 01480 JR CMOHNO ;RETURN 

81490 ' 7838 91588 NOCR EQU $ 
783B FE2il 81518 CP 28H ;IS I T A BLANK? 
7130 28DB 1115 28 J R Z ,Cl!OHND ; YES RETURN 

Propram continv• s 
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FORU·M-80 

-
:. .. . - . . 

• • .. J:.r f I : • • 4.: \ I. ~ 
---- - -

Introducing FORUM-80® , the hottest new communications 
product from SBSG COMMUNICATIONS. With FORUM-8()@> 
you and your TRS-80® Model I or III can become part of 
one of the fastest growing communications networks in the 
country. With FORUM-80®, your computer becomes an on
line bulletin board system. Local users can leave messages, 
get messages, swap information, and get more out of their 
personal compute.rs. 

Written by noted author Bill Abney, FORUM-80@1 will expand 
your computing horizons. Besides the bulletin board features, 
as a FORUM operator, you can get your message across to all 
callers through the unique 'System Bulle tin' feature. In the 
local option mode, there is even space for your own newslet
ter. 

SBSG COMMUNICATIONS offers many other supe.rior 
communications products - like our ST80-III@ terminal 
software. With ST80-III@, your TRS-80 becomes your link to 
communicating with mainframe computers including IBM, 
HEWLETT PACKARD, and PRIME. Or, you can use it to call 
the SOURCE or MICRONET. Of course, you can use ST80-
III<!~ to access the FORUM-80ll'!!l network. 

Using our new TELSET-8()\'f~ system, SBSG 
COMMUNICATIONS offers re mote typesetting capabilities to 
TRS-8()@> users . Your Scripsit files can now be. typeset-
without requiring you or your staff to leave your office and 
make a trip to the printer. Plus, you will achieve cost 
reductions since your printer will not have to rekey all of the 
text. 

All in all , SBSG COMMUNICATIONS is making it easy for 
TRS-80@ users to ' talk' the same language. For more 
information, please call us at (617) 692-3800. We have some 
good ideas to share with you . · 

Available for the TRS-80<!~ models I and Ill, requires 3 drives 
on the model I; 2 drive on the model III. Minimum 48K, 
RS232 interface, and auto answer modem are also required. 
FORUM-80@> is $350.00 and comes with complete 
d ocumentation . Corvus hard disk versions also available. 

Convince yourself this is a good idea - if your TRS-80il'~ has 
communications capability feel free to call any of the FORUM-
80tT~ systems lis ted below. We think you will agree. 
TELSET-80isa trade markof SBSG 
TRS-80 is ,1 trade nMrk ofT,rndy Corp. 
FORUM-80 ia ,, tr.1de ma rk of Bi ll Abney 

Westford, MA (617) 692-3973 • Albany. NY (518) 355- 1826 •Augusta, GA (803) 279-5392 •Bosto n. MA (617) 431- 1699 • Charleston, SC (80J.) 
552-16 12 • Cl4'wland, O H (216) 486-41 76 • Denver. CO (SYS 1) (J.03) 341 -0636 • Denver. CO (SYS 2) (J.03) 399-8858 • Fairfax. VA (703) 978-7561 
• FT LH1derdale, FL (J.05) 772-4444 • Hull, England 0 11-44-482-859169 •Kansas City, MO (H .Q . SYS) (816) 861 -7040 •Kansas City. MO (816) 
931 -9316 • Las Vegas. NV (702) 362-3609 • Leavanworth, KS (913) 651 -3744 •Medford , OR (503) 779-6800 •Mon mouth County, NJ (210) 5211-6623 
•Montgomery, AL (205) 272-5069 •MT Clemens, Ml (3 13) 465-9531 • Nashua, N H (603) 882-5041 • Orange County, CA (714) 952-2110• Pontiac, 
Ml (313) 335-11456 •Prince Wm Cty, VA (703) 670-5881 • Seattle, WA (206) 723-3282 • Shreveport, LA (318) 631 -7107 • Tampa, FL (813) •Tulsa, 
O K (918) 747-13 IO• Union, NJ (201) 688-7117• Wichita, KS (316) 6112-2113• Wichita Fa lls, TX (111 7) 855-3916 

SMALL BUSINESS SYSTEMS GROUP •6 CARLISLE ROAD• WESTFORD, MA 01886• (617) 692-3800 
.-512 
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NEW PROGRAMS 
FOR THE TRS-80 

1ncoPROP 
Income Property Analysis 

for the TRS-80 
INCOPROP: Based upon s 1a ndard1zed melllo<.1S 
o f properly analysis used throughout the rea l 
es1ate 1ndu~lfy Gener ales a 3 page rcpon contain 
ing an dnnual properly opera11nq sta lemt!n t and .:1 

comprehensive 10 year cash flow analysis Con 
ta1ns I A S ta1t 1able to pro1ec1 a11cr tdx ·income 
slre;trn and 1nves1or s I A A 

• Hdn91e.s 5 <h lle1en1 melhoos or 1 .. ~ Oi:IJrt~C•dl•c . .in 
• Hanoles up to 3 loans & 3 C11lte1en1type1oans 
• Highly 1n1e1act1Ye lormal peun11 s Sens111v1!y Analysis· 
• O•sk l11cs c reateo 101 permanent storagt.' o l Oata 

M 1n1mum s ys1em requirements J :?k RAM 1 011ve ,m(l 
p1m1er $(Jl(l w •lh 1nlo1mal1ve 78 page use,·s mc.nual cover 
1ng basic ascec1s ot income oropeny mve~tm(Jnt t. 5-0 
dala worh.shec ts 
MO<lel t & Ill or1 t.a:.i.eUt- tor t"d'>~ 1r:tn<.,l for 

M ode1 II 
M VOCI II 

1f.t,t;Jf 

1001:.lo. 
on 8 1nc:.h 01s11e11c 
VN S1un .t11d1lao1e on MBA SIC 
1unmnQ unt1e1 CPIM 

MAIN DEX: An easy-to use program 10 a1c you 1n 
1he 1ndeiung o f your hies on disk. Can l fi nd th a1 
program you wrote last month? Put your computer 
lo work' Find any program or dala hie 1n your sys
lern 1n seconds 

• A Main lnde11 o f all your o mer disk s d11ec1or1es 
• AIPF\abel•zes hSI o f hies and gives y ou names g rans 

• used da~es w11t tcn. t1ac ks and h ie descr 1p t1or'S 
• Sorts F1tos by name disk. and categories 
• F ile desc rip11on s c an be searc ned t o r key woro~ 
• Print s disk labels wi th disk name and file names 
• Uses all the advanced and ex tremely laSI Ille maruou· 

1a11on c apab1h11esol Apparat Inc s NEWOOS18C' 
Hu~u11e~ Level II 48 K 1 d1:.k 011111 · .ma N EW OOSJttO on 
casseue 1or t>Ji.v 11a11slf'1 ''"' r'I·<;'-. S10 9~ 

:::E -,~,.: .. ~·· -.. ,:::. ~ .. ~~-=-., . ..., ,,,.. B 

~Et:Z:.l~ 
DEPT EM, PO BOX 591. NOVATO, CA 94947 

---TRS-ao· Model 11111---.. 

Y.JOBOS™ I 
W · 0 •.;. ... 

Basic Operating System 

Who ne.d• lt7 Everyone wno writes or uses programs in ~C. 
For Tape f )'t lems It '• bke having • DOS w1lhcx.lt u-.e hardwa1el 
Fo1 Dttk ayt temt 11 provides the structure that DOS doetn' If 
When you-Cl.OAD this magnificent Syat.m 104.I get over JO pow
erful prog1•ms, 1outlnes and wbroul\nea at your dlnc t com. 
~nd or from • U · cnot<:e Menu that can ff'Y ttaaity be dou· 
bled end cuatomlr.d to 'fO\I' need s. o .. ign.ed to be used as 
"t loctt· fOf ALL BASIC program•. 

S.rnpty add 'f'OUJ progr.m to ii I 

* II WIH ~d muHllreq\lency SOUND to your TAS - 80 

* It will tU1ndard1&e your writing and _..,.. you ~ny hou1s 

ol CS.buggl~ and r-rihng utility !unctions. 

* h will Mlp )'OV stNCtu1e YOUR OWN programs. 

· o nce you' v• used Ir, you' '1 never ,.,,,. 
anolher pro gram wltho ul m• 

MOO.I I MOO.I Ill 

LEVEi. II DISK MODEL Ill DISK 

CC1022A CD 1032A cc1021 e CD 1031A 

ON OUAUTY CASSETTE & MANUAL 

ORDER PHONE ON LY 
~ • Mcn*Corci - E=J <503)649-4526 1S4 s 35 

SEND CHECK , MONEY ORDER OR HUMBER AND 

EJU>IRATIOH DATE OF YOUR CREOO CARO T01 

w 0 ...-179 
6640 SW 173 AVENUE, BEAVERTON, OREGON 97007 

. TIS · ll " • , •• , run CUP. 
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Program continued 

703F PE0A 
71141 211 06 
7043 AP 
7 1144 328876 
71147 1 801 

71149 
711AC 
711AC CD97711 
711AP FE211 
711Bl 28P9 
79B3 FEllD 
711BS 211P2 
7 11B7 C9 

711B8 
711B8 CD97711 
711BB PES8 
70BD 2118F 
7 08F · CD97711 
711C2 PEllD 
711C4 291S 
711C6 2AFA76 
7 11 C9 221277 
711CC 2A0277 
7 11CF 2 2FA76 
7 1102 2Al277 
711DS 2211277 
7008 C31A711 
711DB 
71108 FESS 
7000 C27E70 
70Ell CP97711 
7 0 E3 FE0D 
70ES C27E711 
7 0E8 21FC7 6 
70EB 111277 
7 11EE 0111600 
711Fl EDB0 
7 0F3 2104 77 
7 0F6 11FC7 6 
70F9 elll6011 
70FC EDB0 
7 0FE 211277 
71111 1111477 
71114 011161111 
7107 EDBll 
71119 C31A70 

7111C 
nee 21r976 
710P CB8E 
7111 21F876 
7114 CBD6 
7116 CDAl 711 
7119 
7119 CD3C7S 
711C CDA179 
711F 
711F ES 
7120 2l\A740 
7123 06FF 
712S CD40011 
7128 DAS476 
712B 21F976 
712E CB4E 
7130 203A 
7132 2AA7411 
713S FDEl 
7137 
7137 CDSll71 
713A 23 
713B CB27 
7130 CB27 
713F CB27 
7141 CB27 
7143 47 
7144 CDS 071 
7147 80 
7148 FD7700 
714 8 FD23 
71 40 23 
714E 18E7 

71 Sll 
71 S0 7E 
7 1 Sl FE0D 
71S3 21103 

111S30 
015411 
01SS0 
111S611 
01S70 
01580 
015 90 
112280 
02210 
02220 
022311 
1122411 
1122Sll 
~22611 
1122711 

·1122811 
1122911 
11231111 
1123111 
112320 
112330 
112340 
1123511 
023611 
023711 
023811 
112390 
1124011 
1124111 
112420 
1124311 
1124411 
024511 
02460 
112470 
02480 
02490 
025 00 
02Slll 
02S20 
02S311 
02S40 
02SS0 
02S60 
02570 
025811 
02590 
02600 
112610 
02620 
02630 
02640 
026511 
112660 
112670 
02680 
1126911 
1127110 
0 27111 
02720 
027311 
112740 
1127S0 
1127611 
02770 
112780 
027911 
0281111 
028111 
028211 
112839 
92849 
928Sll 
02869 
1128711 
02880 
1128911 
112900 
02910 
112920 
02930 
112940 
1129511 
112960 
'029711 
11298'11 
02990 
113111111 
11311111 
11311211 
1131130 
11311411 
11311Sll 
1130611 
11311711 
11311811 
11311911 
113109 
1131111 
1131211 
1131311 
1131411 

CP 
JR 
XOR 
LO 
JR 

NOTO EOU 
WCR EOU 

CALL 
CP 
JR 
CP 
JR 
RET 

01\11 
NZ,NOTD 
A 
( POUT) ,A 
CMDHND 

$ 
$ 
OURKBD 
29H 
Z,WCR 
eon 
NZ,NOTBL 

100WN ARROW? 
1NO 
; CLEAR FOR NOP 
1STORE IT 

1BLANK? 
1YES RETRY 
I IS IT CR 
1NOPE 

I 
1**************************************************** 
I HERE TO SWAP REGISTER WHEN USER ISSUES 
1 EX (SWAP AP WITH AP' ) 
1 EXX (SWAP BC DE HL WITH BC' DE' UL' ) 
1**************************************************** 
ECHD EOU $ 

NO TEX 

CALL OURKBD 
CP S8H 
JR NZ ,ICHD 
CALL OURKBD 
CP 0DH 
JR NZ,NOTEX 
LD HL,(APSV) 
LO ( TEMPR) ,HL 
LO BL, (APPSV) 
LO (APSV) ,HL 
LO HL, (TEKPR) 
LO (AFPSV),HL 
JP CHDHND 
EOU $ 
CP SSH 

·JP NZ,ICMD 
CALL OURKBD 
CP 0DH 
JP NZ ,ICMD 
LO HL,BCSV 
LO DE,TEKPR 
LO BC,6 
LDIR 
LO 
LO 
LO 
LDIR 
LO 
LO 
LO 
LDIR 
JP 

HL ,BCPSV 
DE,BCSV 
BC,6 

HL,TEMPR 
DE,8CPSV 
BC,6 

CMDHND 

;IS IT X? 
1NO ERROR 

1IS IT EX CHD? 
1NO CHECK EXX 

;IS IT X? 

;**************************************************** 
;ENTER !!ERE APTER STORE IS VALIDATED 
11.WAIT FOR A BLANK 
12 . GET ADDRESS TO STORE DATA 
13. WAIT FOR A BLANK 
14KEEP RECEIVING BYTES AND STORE UNTI L CR 
1S.REPLY - STORE COMPLETE 
I 
;**************************************************** 
STCHD EOU $ 

STTM 

STKEK 

TRANK 

TRANA 

LO HL, TRNFLG 
RES TRANS, (!IL) 
LO HL,CMDPLG 
SET STORE, (UL) 
CALL WBLK 
EOU $ 
CALL GETADD 
CALL WBLK 
EOU $ 
PUSH HL 
LO HL, (BBUFF) 
LD B , 2SS 
CALL GSTRNG 
JP C,CJKP 
LO HL,TRNFLG 
BIT TRANS,( llL) 
JR NZ,NOTTR 
LD HL , ( BBUFP) 
POP IY 
EOU $ 
CALL TRANA 
INC HL 
SLA A 
SLA A 
SLA A 
SLA A 
LO B,A 
CALL TRANA 
ADD A,B 
LO ( IY+0) ,A 
INC IY 
INC HL 
JR TRANK 

EOU 
LO 
CP 
JR 

$ 
A, (HL) 
llDH 
NZ,TRANC 

1TURN TRANSLATE OPP 

1SET FLAG BIT 
1GET A BLANK 

I GET AN ADDRESS 
1GET ANOTHER BLANK 

1SAVE DEST ADDR 
1GET BUFFER ADDRESS 
1 SHOW LENGTH 
1GET OUR STRING 
18REAK - TERMINATE 
1GET FLAG 
1IS TRANS ON? 
1NO BYPASS 
I POINT TO SOURCE 
1POINT TO DESTINATION 

;POINT TO NEXT BYTE 

;STORE IT 

1GET A CHAR 
; END? 
;NO - CONTINUE 

Program continues 



Program continued 

7155 Fl 
7156 181D 
7158 
7158 D63 0 
71SA FA6 871 
71SD FEBA 
71SF F8 
7169 D697 
7162 FA6871 
716S FE19 
7167 F8 
7168 
716 8 Dl 
7169 C3S476 

716C 
716C 48 
7160 AP 
716E 47 
716F Dl 
7170 2AA749 
7173 EDB0 
717 S 
717S CD7B76 
7178 90 
7179 53 
7187 8D 
7188 88 
7189 C31A78 

718C 
718C CD9770 
718F FES9 
7191 2814 
7193 FESS 
719S C2A978 
7198 
7198 CDA179 
719B CD3C7S 
719E CDAC70 
71Al 220A77 
71A4 C31A70 

71A7 
71A7 CDA179 
71AA CD3C75 
71AO CDAC7 0 
71B0 220C77 
71B3 C31A70 

71B6 
71B6 CDAl 70 
71B9 CD4S7S 
71BC 77 
7.1 BD CDAC7 8 
71C0 C31A78 

71C3 
71C3 CD9770 
71C6 FE29 
71C8 280 8 
71CA PE43 
71CC C2A970 
71CF CDA170 
71D2 
71D2 CD3C7S 
71DS CDAC70 
71D8 221877 
71DB C31A79 

71DE 
71DE CD9779 
71El FE29 
71 E3 2898 
71ES PE50 
71E7 C2A970 
71EA CDA179 
71ED 
71ED CD3C7S 
71F0 CDAC7 0 
71F3 229E77 
71F6 C31A79 

031S0 
03160 
03170 
03189 
03190 
03200 
03210 
03220 
03230 
03240 
03250 
83260 
03270 
03280 
03290 
03300 
03310 
03320 
03330 
03340 
03350 
03360 
03370 
03380 
93399 
93490 
93410 
934 20 
93438 
83440 
83450 
03460 
93470 
03480 
03490 
93S00 
03Sl0 
03S20 
03S30 
93S40 
93S50 
03S60 
93S70 
93580 
93S99 
03699 
03610 
03629 
03639 
03649 
036S0 
03660 
03679 
93680 
93690 
03700 
03710 
03720 
03730 
03740 
03750 
03760 
03770 
03 780 
03790 
03800 
93810 
93829 
93830 
03840 
03850 
03869 
03870 
03880 
03890 
03900 
0391 0 
93920 
03930 
03940 
03950 
03960 
03970 
03980 
93990 
94880 
04010 
040 20 
04830 
04040 
040S0 
94069 
04070 
94989 
84099 
84108 
84110 
04129 
84130 
04140 
841S0 
84168 
84178 

..-See List of Advertisers on page 338 

POP AP ;KI LL STACK ENTRY 
JR STCMll ; LINK UP 

TRANC EQU $ 
SUB 39H ;REMOVE SPECIAL CODES 
JP M,TRANIV ;INVALID 
CP BAH ;0-9? 
RET M ;YES 
SUB 7 1FLIP BIT 
JP M, TRANIV 1ERROR 
CP 10H ;A-F? 
RET M ;YES 

TRAN IV EQU $ 
POP DE ;KILL STACK ENTRY 

' NOTTR 

STCMll 

JP 

EQU 
LD 
XOR 
LD 
POP 
LD. 
LDIR 
EQU 
CALL 
DEPB 

CJMP 

$ 
C,B 
A JCLEAR A REG 
B,A 
DE 1RESTORE OEST 
HL , (BBUFF} 1 SOURCE AGAIN 

1MOVE IT 
$ 
OURMSG 
CR 

DEPM ' STORE COMPLETE ' 
DEPB CR 
DEPB BOM 
JP CMDBND 

' J**************************************************** 
1ENTER HERE IF AN I WAS ENCOUNTERD 
JPRO!I HERE WE DETERMINE I F IT 
J IS AN X OR Y 
J**************************************************** 
ST IND EQU $ 

STX 

' STY 

CALL OURKBO 
CP S9B 
JR z,STY 
CP SSH 
JP NZ,NOTBL 
EQU $ 
CALL WBLK 
CALL GETADO 
CALL WCR 
LD ( IXSV} , llL 
JP CMDHND 

EQU 
CALL 
CALL 
CALL 
LD 
JP 

$ 
WBLK 
GETADD 
WCR 
(IYSV) , HL 
CMDHND 

; I S IT A Y 
1YES 
;IS I T AN X 
;NO - ERROR 

;GET NEW IX 
;WAIT FOR A CR 
;STORE NEW IX 

·;RETURN 

1GET NEW . IY 
; WAIT FOR A CR 
;STORE NEW IY 
;RETURN 

' J********** ************* ************** *************** 
1ENTER APTER A STORE 
;A B C D E H L 
1THE HL IS POINTING TO 
1CORRECT AREA TO STORE INTO , ......................••............................ 
STG EQU $ 

CALL WBLK ;WAIT FOR A BLANK 
CALL GETNUM ;GET THE VALUE 
LD (HL} ,A ; STORE IT 
CALL WCR ;WAI T FOR A CR 
JP CMDHND ; RETURN 

: **************************************************** 
1ENTER HERE FROM THE GETAOD 
;CODE FOR STORE 
1FIRST BYTE OF AODRE WAS THE 
JCHAR P TELLING US TO STORE 
1A NEW PC , .•.............••.•.........................•....... 
STOREP EQU $ 

DOPC 

CALL OURKBD 
CP 28H 
JR Z,DOPC 
CP 43H 
JP NZ,NOTBL 
CALL WBLK 
EQU $ 

7GET A CHAR 
J BLANK? 
1YES 
,rs I TC? 
1NO - ERROR 
7WAIT FOR BLANK 

CALL GETAOO 1GET THE NEW PC 
CALL WCR 1WAIT FOR A CR 
LD (PCSV} ,HL 1STORE IT 
JP CMDBND JAND RETURN 

1****************************** ********** ************ 
1FIRST BYTE WAS A S 
1SO WE SHOULD STORE NEW SP 
1*********** ***************************************** 
WST3 EQU $ 

SPNOB 

CALL OURKBD 
CP 29H 
JR Z ,SPNOB 
CP S9H 
J P NZ,NOTBL 
CALL WBLK 
EQU $ 
CALL GETAOO 
CALL WCR 
LD (SPSV) ,HL 
J P CMDHND 

1GET A CHAR 
1BLANK? 
1YES 
7UPPER CASE 
1NO INVALID 
1WAIT FOR A 

P? 
FORMAT 
BLANK 

;GET NEW SP 
1WAIT FOR A CR 
;SAVE IT 
;RETURN 

Program continues 

[idl WABASH 

r:l oPUS 
We stock the complete line of BASF diskettes, 
reel -to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% cert ' fied and 
fully guaranteed. 

Box of 10 diskettes: sv.· a· - - -·-
OPUS ss/sd . . . . . $20 $21 
BASF ss/sd ..... . .. . 23 24 
WABASH ss/sd . ....... . . 23 24 
MAXELL . TOO LOW TO QUOTE CALL 
SIA "·10 sector-now available 

Sectoring must be s ecified. 

5 V• " or 8" Vinyl Storage Pages 101$5 

LIBRARY CASES 

8 " Kas-sette/10. . ... . $2.99 
5V• " Mini Kas-sette/10 : . $2.49 

• 

HARDHOLE DISK PROTECTORS 

Reinforcing rings of tough mylar 
protect disk hole edge from 
damas:ie. 

Applicators .... .... . 
Hard hole Rings (50) .. 

DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-tree operation. 

5'A " ore• ..... .. .. $19.50 

SY. " 
$3 
$6 

s· 
$4 
$8 

SFDC- 10CASSETTES . .... . .. . ...... 10/$7 
(All cassettes inc lude bOx ano 1abels.) 

Get 8 cassettes, C-10 
Sonic, and Cassette/8 
library-Album, as illustrated, 
for only . .. . . . $8 

SNAP-IT POWER CENTER 

Turns 1 outlet into 6. Wall 
mount or portable. Circuit rJIJ 
breaker, lighted switch and ".:.,;jll' 
UL approved. __,/ 

4"x3"x2" ... . ..... .. . . . .. . . .. ... .. . $19.95 

We also offer printer ribbons, printwheels, 
type elements, equipment covers, power con
soles, paper supplies, storage and filing equip· 
ment, furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 

VISA • MASTERCHARGE • MONEY 
ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 
• C.0 .0. REQUIRES A 10% DEPOSIT • CAL. 

RES. ADD 6% SALES TAX • MIN $2 
SHIPPING & HANDLING • MINIMUM 

ORDER $10 • SATISFACTION GUARANTEED 
OR FULL REFUND 

..-286 ABM 
PRODUCTS 

8868 CLAIREMON T MESA BLVD 
SAN DIEGO. CALIFORNIA 92123 

Toll F•ee 800-854-1 555 O•de• Only 
For Information or Calilornia Orders 

(714) 268-3537 
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CANADIANS 
NOW IN STOCK 

ACORN SOFTWARE 
BIG FIVE 

INSTANT SOFTWARE 
CREATIVE COMPUTING 

ADVENTURE 
INTERNATIONAL 

APPARAT INC. 
EPSON PRINTERS 

MANY MORE 

MOD I • MOD Ill •COLOR 

Excellent 5V4' Diskettes 
S. Den. or D. Den . . 
Fully Guaranteed 

Lower Case Mod - Mod I 
One IC $29.95 

IBM Selectric Printer 
Conversion Kit $825.00 

VISA 

Phone or Write for Info. 
(403) 423-3919 

CMD MICRO ..-181 
10546 - 1O6 Street 
Edmonton, Alberta 

T5H 2X6 

TECO MONITORS 
RATED BEST BUY BY 
THE COMPUTER SHOPPER 

NOW AN EVEN BETTER BUY 

B & W MONITOR HIRES 119.95 
GREEN PHOSPHOR HIRES 129.95 
GREEN PHOSPHOR UL TRARES 144.95 
TRS·BO CABLE . . . . . . . . . 5.00 
5' ,-· DISK DRIVES WITH PS & CASE . . .. 289.95 

FROM 

THE MAINE SOFTWARE LIBRARY 
P.O. BOX 197 
STANDISH, ME 04084 

CHECK. MO. COO (20% DEPOSIT ON COO) 
ADO $10 SHIPPI NG FOR MONITOR $6 FOR 
DR IVES 

LNW-80-0WNERS 
WE HAVE SOME TERRIF IC IDEAS 
AND PRODUCTS TO MAKE THIS 
GREAT COMPUTER EVEN BET
TER. WRITE TO US FOR PACK
AG E BEFORE YOU BUILD. 

,,., 196 
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Program continued 
94189 
94199 
9421111 
114219 
942211 
942311 

71F9 1142411 
71F9 CDA1711 1142511 
71FC 21F876 1142611 
71FF CBCE 1142711 
72111 CD3C75 94289 
7294 70 1142911 
72115 E6Fll 11431111 
72117 6F 1143111 
7298 CD97711 1143211 
72 9B FEBO 1143311 
72110 299A 94348 
7211F FD21F876 943511 
7213 PDCBllBA6 1143611 
7217 1819 943711 
7219 1143811 
7219 FE2E 1143911 
721B C27E79 1144911 
721E CDAC79 114419 
7221 FD21F876 114429 
7225 PDCBllBE6 1144311 
7229 1144411 
7229 114459 
7229 CD2B811 114469 
722C B7 1144711 
7220 28117 114489 
722P PElll 114499 
7231 28113 11451111 
7233 C31A711 114519 
7236 1145211 
7236 AP 114539 
7237 321B77 94549 
723A 321D77 945511 
7230 ES 94569 
723E CDD572 1145711 
7241 CD8273 84589 
7244 84598 
7244 7E 84618 
7245 CDE272 84619 
7248 23 84621 
72'9 3AlB77 84638 
724C 3C 846'8 
7240 321B77 84659 
7258 PEll4 84669 
7252 28112 84678 
7254 18EE 94689 

94699 
7256 94799 
7256 3E28 94719 
7258 CD8176 94729 
725B AF 94739 
725C 321B77 94749 
725F 3AlD77 94759 
7262 3C 94769 
7263 321D77 1147711 
7266 FEll4 1147811 
7268 2892 114799 
726A 1808 94899 

94819 
726C 948211 
726C AF 94839 
7260 321B77 94849 
7279 321D7 7 94859 
7273 3E29 94869 
7275 CD8176 94879 
7278 3E2A 94889 
727A CD8176 94899 
7270 El 94999 
727E 94919 
727E 7E 94929 
727F FE29 94939 
7281 289E 114949 
7283 FE30 94950 
7285 FA8F72 949611 
7288 FE5B 94979 
728A P28F72 114989 
7280 1892 94999 
728F 9511811 
728P 3E2E 95919 
7291 95929 
7291 CD8176 115939 
7294 3AlB77 959411 
7297 3C 115959 
7298 321B77 11 59611 
729B 23 95979 
729C FEle 0511811 
729 E 29DE 11511911 
72A9 3E2A 115199 
72A2 CD8176 95119 
72AS 3E9D 115129 
72A7 CD8176 95139 
72AA FD21F876 95149 
72AE FDCB9966 85158 
72B2 CA1A79 95168 
72B5 3AlC77 95178 
72B8 3C 85189 
72B9 . 321C77 115199 
72BC FE8F 95288 
72BE C22972 95218 

1•••··············································· ; ENTER HERE WHEN DISPLAY HAS BE&N 
;VALIDATED. IT IS NOW OUR JOB TO 
1FIN OUT WHAT KIND OF DISPLAY IS 
1REOUIRED. , •••.••••...........•.••••••..........••. 
DIC HD EOU $ 

CALL WBLK ;WAIT FOR A BLANK 
LO HL,CHDFLG 
SET DISPLY, ( HL) ;SET FLAG BIT 
CALL GET ADD 
LO A,L ;GET LOW BYTE 
AND llFllH ;ROUND OFF 
LO L,A ;SAVE IT BACK 
CALL OURKBD ;GET A CHAR 
CP CR 
JR NZ, CKDOT ;NOT CR 
LO IY,CHDFLG ;LOAD FLAGS 
RES DOT, (IY+ll ) ; TURN DOT OFF 
JR PREN ; LINK UP 

CK DOT EOU $ 
CP 2EH ;IS IT A DOT 
JP NZ,ICMD ;NO - ERROR 
CALL WCR ;WAIT FOR CR 
LO IY,CHDPLG ;LOAD FLAGS 
SET DOT, ( IY+ll) ;TURN DOT ON 

PREN EOU $ 
NULN EQU $ 

CALL KBD ;SCAN KEYS 
OR A ;ANYTHING? 
JR Z,KDSP 7NO 
CP 1 1BREAK? 
JR NZ,KDSP ;YES - END 
JP CMDHND ;RETURN 

KDSP EOU $ 
XOR A 7CLEAR A REG 
LO (CNT) , A 1CLEAR COUNT 
LD (BLKN),A 1CLEAR BLOCK NUMBER 
PUSH BL 7SAVE START ADDR 
CALL DSPADD ;DISPLAY THE ADDRESS 
CALL DSPC 1PIRE IT OFF 

Dllf!P EQU $ 
Lil A,(BL) 7GET CHAR 
CALL DSPCAR ;SHOW IT IN BEX 
INC BL I POINT TO NEXT 
LO A,(CNT) ;GET COUNT 
INC A ;ADD 1 
Lil (CNT) , A 7STORE BACK 
CP 4 ;LIMIT? 
JR Z,BLNK ;YES 
JR DDMP 

; 
BLNK EOU $ 

Lil A,298 7LOAD A BLANK 
CALL DSP ; PIRE IT 
XOR A ;CLEAR REG 
Lil (CNT) ,A ;CLEAR COUNT 
LD A, (BLKN) 7GET BLOK NUM 
INC A 7ADD 1 
LD (BLKN) ,A 7STORE BACK 
CP 4 
JR Z,ASCDP ;DONE PART 1 
JR DDMP ;CONTINUE 

; 
AS CDP EOU $ 

XOR A 1CLEAR A REG 
LO (CNT) ,A ; RESET COUNT 
LD (BLKN) , A ;RESET BLOCK 
LO A,29H ; LOAD A BLANK 
CALL DSP ; FIRE IT OFF 
LO A,'* I 
CALL DSP 
POP HL ;GET BACK START ADDR 

MOREA EOU $ 
LO A, (HL) ; GET A CHAR 
CP 29H ; IS IT BLANK? 
JR Z,CKEND ;YES - DISPLAY 
CP 311H ;LOW WATER? 
J P M,DODOT ;NO 
CP 5BH ;HIGH WATER MARK? 
JP P,DODOT ;NO 
JR CK END ; SEE IF DONE 

DODOT EQU $ 
LD A ' ' ' . ;BEST JUST .. 

CK END EOU $ 
CALL DSP ;SHOW IT 
LD A, (CNT) ; GET COUNT 
INC A 
LD (CNT) ,A ;STORE IT BACK 
INC BL ;POINT TO NEXT 
CP 16 ;LIMIT? 
JR NZ,MOREA ;NO 
LO A,'* I 
CALL DSP 1SBOW IT 
LO A,CR 
CALL DSP ;FIRE IT OFF 
LD IY , CHDFLG ;GET FLAG 
BIT DOT,(IY+9) ;IS DOT ON? 
JP Z,CMDBND 7NO - DONE 
LD A, (SCNT) ;GET SCREEN COUNT 
INC A ;ADD 1 
LD (SCNT) , A 1SAVE IT BACI 
CP 15 1LIMIT? 
JP NZ,NULN 1NO - DO MORE 

Program continues 
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THE CUSFOMT~t!W• 

Ever wanted to do things to your 
TRS-80 that Radio Shack said couldn't be 
done? 

How about upper/ lower case. reverse 
video, high-resolution graphics. a high
speed clock. audible keystrokes. an extra 
keyboard. and a real -time clock? 

Still not enough? 
How about using an 8 -track as a mass 

storage device. making music, controlling 
a synthesiser. monitoring your data bus. 
and individual reverse characters? All 
these hardware modifications. plus lots 
more, are in The Custom TRS-80 and Other 

Mysteries by Dennis Bathory Kitsz - thi> 
latest book from /JG Computer Services. 

If the 
thought of using a screwdriver 
gives you the shivers then you can turn 
to the software section. In this you learn 

Ii 
1260West 
Foothill Bl. 
Upland,CA 
91786 (714) 
946-5805 

ON SALE 
NOW! 

how to make 
BASIC programs auto-
execute. reset the memory size. patch 
into the interpreter. test memory with 
machine-language, pack program lines 
with machine code. and generate sound 
effects. 

The Custom TRS·BO and Other Mysteries is 
more than 300 pages of practical infor
mation. and tested software. fo r $29 .95. 
Order your copy now. and start turning 
your TRS-80 into a five-hundred-dollar 
supercomputer' Pick one up at your local 
!JG dealer and B. Dalton bookstores. 



M -
TEACH YOUR 

CHILDREN 

ALPHA-Our best seller. Enhanced with larger letters 
and three excerclses. Alphabet recogni tion for pre
schoolers. 

ALPHA II- More alphabet excercises. Find the dupli· 
cate letters: letters before and after; put in alpha· 
bel ical order. 

SIGMA- Addit ion problems tor grades 1-3. 

SIGMA-EX- Addition problems for the younger or 
slower learner. 

SIGMA-82- Addition. subtract ion, multiplicat ion and 
division. Nine speed levels. Time left and to tal time 
constantly di splayed. 

SPE·L-Spetling pract ice for grades 2-4. 

Learning to Count Money-A THREE PROGRAM 
SYSTEM THAT TEACHES THE IMPORTANT SKILL OF 
COUNTING MONEY. SUPERIOR GRAPHICS. (SOLD 
BY THE SET ONLY.) 

Available on cassette only for TRS-80 Models I and Ill 
$6.95 each. two for $12.00, lour for $21.00 Learning to 
Count Money-S19.95 

Add $1.00 to tota l order for first class shipment. 

--=-
.-188 

M Mucer S)'1tem1 Inc. 
81 Scooter l•ne 

Hlcknllle, N.l' . 11801 
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Program continued 

72Cl AF 
72C2 321C77 
72CS CD9778 
72C8 FEel 
72CA CA2E78 
72CD FEBO 
72CF C27E78 
7202 C32972 

7205 
7205 ES 
7206 7C 
7207 cs 
7208 CDE272 
72DB 70 
72DC CDE272 
72DF Cl 
72E8 El 
72El C9 

72E 2 
72E2 4F 
72E3 CB3F 
72ES CB3F 
72E7 CB3F 
72E9 CB3F 
72EB CDF572 
72EE 79 
72EF E68F 
72Fl CDF572 
72F4 C9 
72F5 
72F5 C638 
72F7 FE3A 
72F9 Fl\FE72 
72FC C687 
72FE 
72FE CD8176 
7391 C9 

7382 
7382 3E28 
7394 CD 8176 
7387 CD8176 
738A C9 

738B 
738B CDAC78 
738E CD7B76 
7311 28 
732E 27 
732P 28 
733 4 27 
733S 28 
733A 27 
733B 28 
7348 27 
7341 ID 
7342 88 
7343 21PA76 
73 46 AF 
7347 321B77 
73 4A 
73 4A CDBA73 
7340 CD8273 
73S8 3AlB77 
7353 3C 
735 4 321B77 
73S7 FE94 
73S9 28EF 
735B CD8273 
73SE AF 
735F 321B77 
736 2 
7362 CDBA73 
736 S CD0273 
7368 3AlB77 
736B 3C 
736C 321B77 
736F FE9 4 
7371 28EF 
737 3 CD7B7 6 
7376 00 
7377 28 
7388 00 
7381 ee 
7382 2l8A77 
738S CDC773 
7388 CD8273 
738B 2l8C77 
738E CDC773 
73 91 CD7B76 
7394 00 
7395 28 
739E 00 
739F 00 
73A9 219E77 

85228 
8S238 
8S248 
8S2S8 
8S26 8 
8S278 
8S288 
8S298 
8S3 00 
8S319 
85328 
85338 
853 49 
8S3S8 
85369 
95378 
95388 
95399 
8S488 
85418 
8S428 
85438 
85440 
8S4S8 
8S468 
8S478 
8S488 
05490 
0S588 
85519 
05520 
8SS38 
0SS40 
0SS50 
85560 
0SS70 

. 8S588 
8SS98 
8S688 
8S618 
85628 
0S630 
856 48 
8S658 
8S660 
0S678 
8S688 
85698 
0S788 
05718 
9S728 
8S738 
I S7 48 
9S7S0 
8S768 
8S778 
0S780 
8S7 98 
IS8H 
15818 
8S821 
I S831 
15848 
I S850 
IS861 
8S871 
0S880 
8S898 
8S900 
0S919 
8S928 
8S93 8 
8S94B 
8S9S8 
8S968 
8S978 
8S988 
8S990 
06088 
06810 
06020 
060 38 
068 40 
060S0 
06060 
06070 
06080 
06090 
061 00 
06110 
061 28 
86130 
86140 
861S0 
86168 
86178 
86180 
06190 
06 280 
86 218 
86 228 
0623 0 
06 248 
86 2S8 

1 
DSPADD 

1 
DSPCAR 

CKIT 

CKl 

1 
DSPC 

XOR 
LD 
CALL 
CP 
JP 
CP 
J P 
JP 

EQU 
PUSH 
LD 
PUSH 
CALL 
LD 
CALL 
POP 
POP 
RET 

EOU 
LD 
SRL 
SRL 
SRL 
SRL 
CALL 
LD 
AND 
CALL 
RET 
BOU 
ADD 
CP 
JP 
ADD 
EQU 
CALL 
RET 

EOU 
LD 
CALL 
CALL 
RET 

A 
(SCNT) ,A 
OURKBD 
l 
Z,CP80H 
8DB 
NZ,ICHD 
NULN 

$ 
HL 
A,H 

BC 
DSPCAR 
A, L 
DSPCAR 
BC 
HL 

$ 
C,A 
A 
A 

A * 
A 
CKIT 
A,C 
BFH 
CKIT 

$ 
A,38H 
3AH 
H,CKl 
A,7 
$ 
DSP 

$ 
A,20H 
DSP 
DSP 

1CLEAR A REG 
1CLEAR THE COUNT 
1GET A CHAR 
1IS IT BREAK? 
1YES - DONE 
1JUST RETURN? 
1NO - ERROR 

1GET ADDR 
1LOAD FIRST BYTE 
1SAVE REGS 
1SHOW CHAR 
1LOAD SECOND BYTE 
1SHOW IT 
;RESTORE REG 
;RESTORE ADDR 

1 
'*********************************************** 
I ENTER HERE TO DISPLAY ALL 
1THE CPU REGISTERS . THIS 
I Hl\S BEEN ADDED FOR ALL 
1THE PEOPLE WHO DON' T WANT 
1TO HISS OUT ON ANYTHING , ••.•..................•...••.•••.•...•.••.••••• 
DRS EQU $ 

DOHOR 

DOPRH 

CALL WCR 
CALL OURMSG 
DEFH ' AF 
DEFB 278 
DEFH ' BC' 
DEFB 278 
DEFH 1 

DEFB 278 
DEFH 1 

DEPB 278 
DEPB CR 
DEFB EOH 

DE' 

BL ' 

LD 8L,AFSV 
XOR A 
LD (CNT) ,A 
EQU $ 
CALL DDSP 
CALL DSPC 
LD A, (CNT) 
INC A 
LD (CNT) ,A 
CP 4 
JR NZ,DOHOR 
CALL DSPC 
XOR A 
LD (CNT) ,A 
EQU $ 
CALL DDSP 
CALL DSPC 
LD A, ( CNT) 
INC A 
LD (CNT) , A 
CP 4 
JR NZ , DOPRM 
CALL OURMSG 
DEFB CR 
DEFH 1 IX 
DEPB CR 
DEFB EOH 
LD HL,IXSV 
CALL 016 
CALL DSPC 
LD HL,IYSV 
CALL 016 
CALL OURMSG 
DEFB CR 
DEFH ' SP 
DEFB CR 
DEFB EOH 
LD HL, SPSV 

BC 

I Y' 

PC ' 

1WAIT POR CR 

DE BL AF ' 

I POINT TO START 
7CLEAR ••• 
10UR COUNTER 

; DO A DOUBLE DISPLAY 
1DOUBLE SPACE 
1GET COUNT 
1ADD l 
;SAVE BACK 
;DONE? 
1NOT YET 
1DOUBLE SPACE 
;RESET 
I• , COUNTER 

1DOUBLE DISPLAY 
;DOUBLE SPACE 

;DONE? 
;NOT YET 

Program continues 



Are you ti red of searching the latest magazine for articles about 
your new Color Computer? When was the last ltme you saw a 
great sounding program listing only to discover that it's fo r the 
Model I and it's too complex to translate? Do you feel that you are 
all alone in a sea of Z·80's? On finding an ad for a Color Computer 
program did you mail your hard earned cash only to receive a 
turkey because the magazine the ad appeared in doesn't review 
Color Computer Software? If you have any o f these symptoms 
you're suffering from Color Computer Blues• 

But take heart there is a cure! 

It's COLOR COMPUTER NEWS. 
The monthly magazine for Color Computer owners and only Color 
Computer owners. CCN con tains the full range of essential 
elements for relief of CC Blues. Ingredients include: comments to 
the ROMS, games, program listings, product reviews, and general 
interest articles on such goodies as games. personal finances. a 
Kid's page and other subjects. 
The ;.; · ice for 12 monthly treatments is only $21.00 and is available 

from: 

Rt:Markable Software 
P.O. Box 1192 

Muskegon, Ml 49443 ""'145 

NAME _ _ ~~-----~-----~--~--

ADDRESS ____ _ ~~-~---~------

CITY _ ____ ______ State ___ Zip _ __ _ 

Allow 8-10 weeks for 1st issue. 80 M 

AUTO· WRITER 

NEW! 
YOU ALREAOY OWN THE BEST CATA 
BABE MANAGER AVAILABLE . .. 

77A:' 
I~ It's Your Word Processor .. 

~ee your word processor to creete and maintain a 
FREE-FORMAT data base. There ie NO NEED TO ABBREVIATE 

-- because of fixed-length fields . 

Sort your data ba1111 by any field. 
Print form letters and reports, automatically selecting and 
extracting information from your data baea. 
Use format codes to control the printing of form letters and 
reports. 
Create eubeete of your data baee with the powerful SELECT-IF 
eo~ware. 

Requires 48K, 2 disk drives, and lower case Model I or 111. 
Available for moat Diak Operating Systems. 
NOW AT THE SPECIAL INTRODUCTORY PRICE OF 172.83 

(Manual available Hparately for 120.00) 
AUTO-WRITER .. . IN A CLASS BY ITSELF 

WRITE OR CALL NOW FOR A FREE BROCHURE 
MIOWEST CATA SYSTEMS 

a division of Walonick Aaaociataa, Inc. ,,, 148 
5624 Girard Ava. So., Minnaapolie, MN 55419 

[612] 866-9022 

••••••••••• MORE STRAIGHT TALK ABOUT DISK DRIVES ••••••••••• 

II DON'T BE CONFUSED BY ALL THE BRAND NA"ES YOU SEE IN THE "ARKET PLACE, THERE ARE VERY FEN "ANUFACTURERS OF THE BASIC 
DRIVE CHASSIS, ALL THE OTHER NA"ES ARE THOSE OF, THE ASSE"BLERS OR THE RETAILERS. 

II AS "ANUFACTURED, THE DRIVE NILL NOT RUN ON A TRS-80l, IT "UST BE "ODIFIED BY THE ASSE"BLER. 
11 THE QUALITY OF THE DRIVE DELIVERED TO YOU IS DEPENDENT ON BOTH THE "ANUFACTURER AND THE ASSE"BLER, THE BEST CAN TURN 

TO JUNK IF THE ASSE"BLY.IS !"PROPERLY DONE. 
II THE POWER SUPPLY AND CASE ARE VERY I"PORTANT CO"PONENTS OF THE CO"PLETE DRIVE, THE CASE "UST ALLON PROPER COOLING 

AiR FLOW, AND THE POWER SUPPLY "UST "AINTAIN TWO CONSTANT VOLTAGES. 
II YOU "UST DEPEND ON THE CO"PANY SELLIN6 YOU THE DRIVE TO SERVICE IT AT REASONABLE COST WHEN IT FAILS YOU, THE 

"ANUFACTURER IS NOT EQUIPPED TO DO THIS~ 
II THE BEST "EASURE OF QUALITY IN A DRIVE IS IT 'S SPECIFICATIONS, NILL IT HANDLE DOUBLE DENSITY, WHAT IS THE TRACK TO 

TRACK ACCESS TI"E, THE ANSWERS TO THESE TNO QUESTIONS INDICATE THE PRECISION OF IT'S CO"PONENTS. 
11 WHAT KIND OF DRIVE SHOULD YOU BUY ? LEVEL IV HAS CHOSEN TO DISTRIBUTE EXCLUSIVELY, THE "PI LINE, ALL "ODELS OF "PI 

ARE DOUBLE DENSITY RATED AND REQUIRE ONLY A FIVE HILLI-SECOND TRACK TO TRACK ACCESS TI"E. 
II WHAT DO ALL THE MODEL NUMBERS "EAN' 

8-51= 40 TRACKS SI NGLE HEAD SINGLE SIDE B-52= 40/40 TRACKS DOUBLE HEAD DOUBLE SIDE 
8-91= 80 TRACKS SINSLE HEAD SINGLE SIDE 8-92= 80/80 TRACKS DOUBLE HEAD DOUBLE SIDE 
(DOUBLE HEADSi-READ BOTH SIDES OF DISK (DUALSl-TWO DRIVES IN ONE CASE (RANl-NO POWER SUPPLY OR CASE 

II WHERE SHOULD YOU BUY YOUR DRIVE, LEVEL IV IS ONE OF THE OLDEST AND LAR6EST DISTRIBUTORS OF TRS-80t EQUIP"ENT, LOOK 
AT THE ADS IN YOUR OLD "ASAZ!NES, "ANY OF THE ADVERTISERS ARE NO LON6ER IN BUSINESS, LEVEL IV HAS BEEN A LEADER 
SINCE THE BEGINNING, WE STAND BEHIND OUR PRODUCTS, AND WE' LL BE HERE WHEN YOU NEED HELP . 

11 WHERE DD THE NATIONALLY KNOWN AUTHORS BUY THEIR DRIVES ' LEVEL IV CAN SHOW COPIES OF SALES RECEIPTS FDR DRIVES TD 
"OST OF THE", LEVEL IV ALSO PROVIDES SERVICE FOR THEIR DRIVES AND CO"PUTER SYSTEMS IN OUR FULLY EQUIPPED TECH CENTER. 

11 CALL FOR OUR LOW PRICES ON NEW AND USED DRIVES, AND RE"E"BER, WE ALSO TAKE TRADES' 

LEVEL IV PRODUCTS INC. 32461 SCHOOLCRAFT, LIVONIA, MI 48150 
PHONES: MI (313> 525-6200 OTHERS 800-521-3305 <TOLL FREE> 

t a trade1ark of the RADIO SHACK DIV. of TANDY CORP. 
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The 
Lawyer's 

Microcomputer™ 
A Newsletter for Lawyers 

Using the TRS-80* 

• Articles for Lawyers 
• Law Office Applications 
• Lawyer Information 

Exchange 
• Software Reviews 
• Hardware Reviews 
• Advertisements Directed 

to lawyer Users 
• Technical Tips 
• Letters and Suggestions 
• And Much More 

A New Monthly Newsletter 
For Lawyers 

Send $28 For A 
One Year Subscription 

The Lawyer's Microcomputer™ 
Post Office Box 1046A 
Lexington , S.C. 29072 

.-191 • TM T.iooy Corp 

IS YOUR MICRO TOOsma11? 

THEN 

IT 

S-100! 
Why mes I()() {IEEE 696 1) Bus Slanda•d" 

• I( W•ll f'.)f(l you1 MICRO into a ('()!Tl(>Ufer w 1tn 1he 

caoat·'•ly ol a MINI. 

• You acid as mccn MEMORY as nee<Jed (add ' 
2 01 mo1P 641< RAM 0081(1~) 

• Aoa a boara ro qive yo1..1 as mucn HARD or flop 
PY 0 •$C CAPACITY " ' YOU neeo 

• A k1 a n•gn aens•IY COLOR·GRAPHICS /J•. '1"1 
aMf'. r· MORE1 

• rtiese boarrls /US/ PLUG INTO yOUI sys/em 
ptov1oeo you nave an S· 100 mainframe and 
an 1me11acP ar1ap1e1 lrom (OMPU TER WiT. 

• FOi TRS·80 Pel & Olhets 

• FrO<T' S95 mamlrame$ lrom SJ tO Catalog $ t 
ftelunded Mtn Older) 

C OMPUTER Wff 
INCORPOR ATED 

5620 1761!' Str•ot S.W 
l ynnwood Wash<f'!llon 98036 

1206! 743 - 4336 

tormtt ly HUH 
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Program continued 

73A3 CDC773 
7 3A6 CD8273 
731.9 211877 
73AC CDC773 
7 3AP 3£80 
7381 CD8176 

7384 .. 
7385 .. 
7386 .. 
7387 CllA71 

738A 
73BA CDC173 
7380 CDC173 
73CI C9 

73Cl 
73Cl 7! 
73C2 CD£272 
73CS 23 
73C6 C9 

73C7 
73C7 23 
73C8 7E 
73C9 CDB272 
73CC 2B 
73Ct> Cl>Cl 73 
73t>8 C9 

7301 
7301 Ct>AC71 
7304 CD7876 
7307 41 
73FI ID 
73'1 88 
73F2 3APA76 
73P 5 CDE272 
73F8 CD8273 
73F8 21FC76 
73FE AF 
73FF 321877 
7482 
7482 CDC173 
7485 CD8 273 
7488 3Al877 
7488 3C 
7UC 321877 
7UP PE86 
7411 21EF 
7413 3EID 
7415 CD8176 
7418 C31A71 

7418 
7418 CDAC71 
7411! 23 
741P 78 
7421 CDl272 
74 23 28 
7424 
7424 71!1 
7425 CD.1!272 
7428 3t:8D 
742A CD8176 
74 20 C3 1A71 

7431 
7438 CDAC78 
7433 ED7BU77 
7437 Cl 
743 8 Et>481877 
743C CS 
7430 315877 

7441 £0588277 
74 H 43 
7445 4A 
7446 cs 
7447 Fl 

7448 ED588877 

16269 
86 27 8 
86288 
16298 
163U 

CALL 
CALL 
LO 
CALL 
LO 
CA!'L 8'311 

86321 ' 
16331 
96341 
86351 
16361 

1.LLOW A BOOlt 
NOP 
NOP 
NOP 
JP 

16371 I 
86381 DDSP 
16391 

""' H4U 
96421 , 
1'431 SDBP 
HUI 
IU51 
8'461 
86478 
16481 I 
euu nu 
U5H 
H511 
16521 
lf531 
865 41 

I 

!OU 
CALL 
CAt.L 
R!!' 

SOil 
LD 
CAiot 
INC 
RIT 

BOO 
IllC 
to' 
CA.LL 
!>IC 
CAJ-L 
R!T 

016 
DSPC 
BL,PCSV 
016 
A,tDB 
DSP 
Ill'?O DISPLAY 

Clll>BMD 

' SDSP 
SDSP 

' A,(Bt.) 
DSPCAR 
BL 

' BL 
A, (BL) 
DSPCU 
BL 
SDSP 

f6551 
16569 
86571 
86581 
16591 

, ••......•..••.••....••.•.....•..•••..•.....•... 

"'" 16611 
16628 
16631 
16641 
16651 
16661 
16678 
86688 
16691 
86781 
16718 
86728 
96731 

1RER.1! POR DISPLAY OF GENERAL 
7RJ)GISTBRS A,8,C,D,!,H,L 

' , •••.•.••.•..•.•..•.•........................... 
DG BOIJ $ 

CALL WCR 
CALL OIJRKSG 

1WAIT POR CR 

DEPM 'A B C D B H L' 
DEFB CR 
DEFB EOll 
LO A, (AFSV) 
CALL DSPCAR 
CALL DSPC 
LO RL,8CBV 
XOR A 
LO (CNTJ ,A 

1GET USER A REG 
1SHOW IT 
1 DOUBLE SPACE 
1 POINT TO B REG 
1CLEAR A 
1 CLEAR COUNT 

16748 DGM 
86758 

EOO $ 
CALL SDSP 1SHOW IT 

1DOOBLE SPACE 
1GET COUNT 
1ADD l 

16768 
86778 
86788 
96791 
86881 
16811 
86828 
96831 
86841 
16851 
96868 
86871 
16881 
16891 
86UI 
IOU 
16921 
H93f 
16941 
16951 
16961 
16971 
169$1 
16991 
171U 

CALL DSPC 
LO Ar (CNT) 
INC A 
LD (CNT) ,A 
CP 6 
JP, NZ ,DGM 
LD A, CR 
CA;LL DSP 
JP CllDBND 

1SAVE BACK 
1LIMIT? 
11tEBP DSPING 
;LOAD A CR 

' ,••············~······························· 1THE DISPLAY 'l'YPB JU!IPS HIJ.I WHEN IT 
1DBCIDBS WHAT 16 BIT RBGISTIR SHOULD 
191 t>ISPLAYBD, TRB ADDRESS WILL 
18~ POillTBD TO BY TllB HL R!GISTBR 
1BIT8R SllOUJ:J> BB JUMPED TO IP 
1.&>I 8 BIT REGISTER IS TO BE 
1DISPLAYllD. , •....•..•.•..••............................... 
BIT16 100 $ 

CALL llCR 
I)fC BL 
LO A, (HL) 
CALL DSPC.U 
DISC BL 

1WAIT POR CR 
1 PO I NT TO LOii 
1G!T THE CHAR 
1SBOW IT 
1POIN'l' TO 2ND PART 

97111 BIT8l 
17121 

E9U $ 
LO A, (HJ:,) 1GET 2ND PART 

1SHOW IT 
1LOAD A CR 

17131 CALL PSPCAR 
17141 Lil A,CR 
17151 CALL DSP 
17161 JP CIO>BND 

' 17171 
17889 
87191 
87191 
17111 
171 21 
87138 
17 148 
87151 
87168 

, .....•.....•...••............•................ 
1WE ENTER HERB APTER A VALID BEGIN IS POUND 
1ALL RBGISTERS ARE RESTORED 
1PROll THE SAV! AREA AND 
I A JUMP TO Tl!B PC IS MADE , .....•.....•.....•..•......................... 
BClll) BOU $ 

CALL WCR 

87171 
17181 
87191 
87 218 
87211 1RESTORE 
87 228 
87231 
87248 
87258 
87261 
87278 1Rl!l!TORE 
87288 

LO SP, ( SPSV) 
POP BC 
Lil BC, ( PCSV) 
PUSH BC 
LO SP,STAClt 
AP 
LD 
LO 
LD 
PUSH 
POP 
RL 
LD 

DE, (Af'PSV) 
B,E 
c ,o 
BC 
AP 

D!, (HLPSV) 

1WAIT FOR A CR 
1USE USERS STACK 
1GET OLD PC 
1SAVE USERS 
1SAVE PC ON 
1REINIT OUR 

PC 
STACI 
STAClt 

Progra m con tinues 



SAVE YOUR CLOAD WITH THE 

CONDITIONER" 
Exclu sively From Communications Systems Labs 

TIRED of C L O A D t r ouble s wi t h p re r ecorde d lap es? Are CSAll'E s 
a h e ada che? USE THE DATA CONDITIONER TO : 

• Copy sys tem a nd dala l a pe s wilhou l you r compu le r. 
· E/imina l e noise a nd m i no r dropou ts . 
· Signal c ondi tion in bo l h d i r e cti ons -loading & s alfing . 
· Ope r ate s a l ALL TRS·BO baud reles fMod Il l h igh s p eed loo ! I. 

RUGGED CONSTRUCTION-AC POWERED·DESIGNED & MADE IN THE USA 
l nlroduc lory Price $ 5 9 . 95 (p osl paid} through April 30,1982 ORDER TODAY! 

Phone Order ? ··· Us e your VISA, MASTERCARD or AMERICAN EXPRESS 

w rile 
COMMUNICATIONS SYSTEMS LABORATOR I ES 
94 - 16 5 Le okane Slreel, Weip e hu , HI 98797 

call 

(808}·677 ·3380 ,,, 361 

THE BOOKKEEPERS 
I FOR INFO CALL 1603l-447·2745 

/ 
Intermediate Bookkeeper-48K, 2 Drive & Printer. ....... ....... ...... $109.95 
Ann Rose, our Accounts Receivable Clerk-
48K. 2 Drive & Printer. . . .... . . .. . . .... ... ........ . ... .. .. .. . . $ 150.00 
The Count- A variety of utilities such as weight, area and capacity conversions; 
loan amortization; hex code conversion, etc. 
48K disk .... ............. ... .............. . .. ..... .. .. . ..... S49.95 

All programs are for TR.>80TM Mo.lei I or Ill. 

STURDIVANT & DUNN, INC. v180 

BOX 277, 124 WASHINGTON ST., CONWAY, N.H . 03818 
[l'K.Sll'.J ls a 1m.lcimrk l'l ~•: Tru>.ly C.•p.I 

CASM ZBO" EDITOR/ASSEMBLER 
TRS-80* Model I or Model 111 
e SOURCE FILES CREATED AND EDITED IN RAM 
• SOURCE FILES ASSEMBLED FROM DISK 
• CHAINING OF SOURCE FILES PERMITIED 
• MACHINE LANGUAGE OBJECT CODE 

STORED IN RAM OR TO DISK 

SOFTWARE YOU CAN BET ONt 

[i)_OPTION 80 ...._____, 
JI you gamble in lhe big casino- Wall 
Slreet-you need a program lo e\laluate 
call op11ons OPTIONBO tells you 
when 1rs time to buy and when it's time 
10 sell. Suggesrs hedges to min1m1Ze 
your risk Takes only 15 minu1es a week 
to updale and run Comes with data 
for 2S calls EaS!ly expanded to include 
as many as you wish Solo only on 
d1ske1te 

Only s25.00 

.,.TOUTJ 
A vaslly improved version ol the 
or191nal TOUT horse race handicapper 
Now. thousands of races are s1mu 
lated in seconds 10 give you each 
horse·s probability of winn ing and 
1den11ty overlays. Horses are 
screened usmg factors den\led from 
an opera1wns research sludy This 
handicapper outperforms programs 
and calcula1ors selhng lor much more 

Only S19.00 

~~AWS 
Jacks or better 10 open wuh a JOker thal 
can be used as an ace or 1n s1ra1ghts 
or llusnes (Gardenia CA rules) You play 
agams1 six computer-conirolled oppo
nents. This program has true ar11t1cial 
intelhgence capab1l111es DRAWS was 
developed ong1nally by Real World 
S1mu1a1wns After lhree years ol rehmng. 
11 s now available !or rhe TRS·80 II 
wi ll provide hours of tun challenge and 
educa11on Now 30% 
laster Only s15.00 

TOUT3 and DRAWS supplied on 500 Daud casselle Add S•.00 tax NorJh Star drskelle version ot DRAWS can be obtained 
for Model I or Ill d1ske1te All programs available on 8" lrom Real World S1mula11ons. Box •t07. Torrance. CA 90S10 
disk for Model JI al $6.00 add1l1onal PA res1den1s add 6% sales 

WILSON TRS·80 '5 a Tandy Corporauon Uadema•k. 

Software Division• 539 Sprlnghousa Lane • Camp Hill, PA 17011 ...- 192 

.... See List of Advertisers on page 338 

First in 
Its Class 

and 
Looking 

for 
Work. 

TRS-80 Model I, II, Ill 

Five multiple regression procedures 
(including stepwise, backwa~d elimination, all 
subset, and ridge), 24 transformations, com
prehensive data base manager (with search 
and sort). descriptive statistics, hypothesis 
testing (7 tests), time series analysis (7 
models), random variate generation, discrete 
probability distributions, sampling distribu
tions, nonparametrics (5 tests), and com
plete documentation. 

Complete package with manual - $125 
To order, send payment plus $2.00 shipping 
and handling to: 

Quant Systems 
P.O. Box 628 

Charleston, S.C. 29402 
803-571-2825 

...-194 

S.C. residents add 4% sales tax 
Overseas orders add $7 for shipping 

OMNITEK COMPUTERS ...- 195 

INTERNATIONAL, INC. 
t 899 MAIN STREET 

TEWKSBURY, MASS 
617-851 -4580 

Scotch S.S/S.D 5.2 5"' Disken es . ... 25.00 
Elephant Memory 5.25 "' Diskettes. 23.00 
I 6 K RAM KITS. . . .. .... .. .. .. ... 14 .00 
TECO 12"' B&.G Monitor. .... .. .. I 19.00 
Okidata Microline 80 ... . ....... 329.00 
Okidata Microline 82A .... ..... . 449.00 
Okidata M icroline 8 3A ... ....... 699.00 
Epson Mx-80. .... . . . . . . . 4 79.00 
Radio Shack Mi ii w /48t<. .. . . . .. . 879.00 
Radio Shack M iil w l 48K and 2 40T dr 
. . .. . .. . .. . . . ... ...... 1699.00 
40 t rack 5. 25"' Tandon TM- I 00- 1. 284.00 
80 track 5 .25"' Tandon Dual Head484.00 
5.25"' Power Supply and case . . ... 49.00 
8" Power Supply and case .. . ... . I 09. 00 
Ap ple II plus w /48K . I drive. RF mod 
. . . . . . . . . 1690.00 
Comet I 25 CPS printer ... ... ... . 299. 00 

TRS-80 is a registered trademark of 
Tandy Corp. 

Prices are for mail o rder only. 
TERMS: Check. mo ney o rder , Mastercard 

and Visa accepted. F.O .B. Tewksbury
freight extra . Mass residents add 5 % 
sa les tax . Write for FRE.E CATALOG. 
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Program continued 

744C 43 07290 LD B,E 
744D 4A 07300 LD C,D 
744E CS 07310 PUSH BC 

07320 ;RESTORE DE 
744F EDSB0677 07330 LD DE, (DEPSV) 
7453 43 07340 LD B,E 
74S4 4A 073S0 LD C,D 
74 SS cs 07360 PUSH BC 

07370 ;RESTORE BC 
7456 EDSB0477 07380 LD DE, (BCPSV) 
74 SA 43 07390 LD B,E 
745B 4A 07400 LD C,D 

07410 
74 5C Dl 07420 POP DE 
745D El 07430 POP HL 
74SE DD2A0A77 07440 LD IX , (IXSV) 
7462 FD2A0C77 07450 

07460 
LD IY , ( IYSV) 

7466 D9 07470 EXX 
- 80 SPACE RAIDERS 7467 08 07480 EX AF ,AF' 

Starship Simulator 
07490 ;RESTORE l\P 

7468 ED5BFA76 07590 LD DE, (AFSV) 
and Combat Game 746C 43 07510 LD B, E 

746D 4A 075 29 LD C,D 
Th is i s the most realist ic combat space simulation 746E cs 07S30 PUSH BC 
available for any computer system anywhere! 07548 ;RESTORE DE 
Operator is placed in a rapidly moving ship looking 7 46F ED5BFE76 07550 LD DE, (DESV) 

7473 43 07560 LD B,E out through a window into the depths of space . 7474 4A 07579 LD C,D Thousands of stars appear in the distance and part 7475 cs 97588 PUSH BC 
toward the screen edges as the ship flashes past. 117598 ;RESTORE HL 
Forward and aft views available at any time. Ac · 7476 ED5B9077 17699 LD DE, (HLSV) 
curate celestial navigation using both XYZ and 747A 43 97619 LD B,E 
spherical Coordinates! Comment from Aug '81 BO 747B 4A 97628 LD C, D 
M1crocompuring. ··May be the ultimate Star Trek 747C cs 97638 PUSH BC 
type game and. possibly. the most complex micro· 87649 ; RESTORE BC 
computer game ever altempted"! Fast action 747D ED5BFC76 07658 LD DE, (BCSV) 
graphics never stop~ 7481 43 87660 LD B,E 

Now available fo r Model 1111 7482 4A 87670 LD C,D 
87688 I 

$24 .9S (MasterCard, VISA. check. etc.) 7483 El 07690 POP BL 
includes shipping. COD OK 7484 Dl 97781 POP DE 

Specify Model I or Ill , Level 2 16K 7485 Fl 87719 POP l\P 
87720 I 

Bosen Electronics 7486 ED7B0E77 117738 LD SP, (SPSV) 
07740 I 

445 E. 800 N. 748A C9 877511 RET 

Spanish Fork, UT 84660 
877611 I 
87778 1********************************************** 

(801)-798·9553 v 294 07788 I ADSTOP INTERRUPT CODE 
07798 I 
07890 ;THIS SECTION IS ENTERED WHEN AN 
07 8111 I ADSTOP HAS BEEN SET VIA THE AD STOP 
87820 ;COMMAND OR BY THE USER STORING A HEX 
078311 ;F7 IN THE PROGRAM , ALL REGISTERS 
07840 ;ARE SAVED , 
078S8 1****************~·················· ···· · ······ 

748B 87868 AD I NT EOU $ 
748B ED43FC76 07879 LD (BCSV) ,BC ;FREE BC FOR WORK 
748F Cl 87880 POP BC ;GET OLD PC 

Dos helper 7490 OB 07890 DEC BC ;POINT TO REAL ADDRESS 
7 491 cs 07988 PUSH BC ;SAVE NEW PC 
7492 ED43U77 07 918 LD (PCSV) ,BC ;SAVE IT 
7496 ED730E77 07920 LD (SPSV) ,SP ;SAVE STACK PTR 
749A 31S877 117930 LD SP,STACK ; USE OUR STACK 

• The features your dos doesn' t 879411 ; SAVE DE 
7 49D FS 07958 PUSH l\P 

have 749E 43 079611 LD B,E 

• Fast ram spooler 749F 4A 07970 LD C, D 
74AB ED43FE76 07988 LD (OESV) ,BC 

• Type ahead 07998 ;SAVE HL 
74A4 45 08898 LD B, L • Route to disk 74AS 4C 08010 LD c ,e 

Compare files 74A6 ED43007 7 08028 LO (HLSV), BC 
08830 ;SAVE AF 

File format conversions 74AA Dl 08040 POP DE 
74AB 43 081158 LD B,E 

· • Add and drop line numbers 74AC 4A 08060 LD C,D 
• Word processor to EDT ASM 74AD ED43FA76 089711 LD (AFSV) , BC 

08080 rSAVE BC 
• Unpack Basic programs 74Bl EDSBFC76 8811911 LD DE, (BCSV) 

• Append object files 74B5 43 08198 LD B, E 
74B6 4A 11811& LD C,D 

• Model III TRSDOS directory 74B7 ED43FC76 118129 LD (BCSV),BC 

Neat listing of packed Basic 
88131 ;SAVE INDEX • 74BB DD22BA77 08149 LD ( I XSV), IX 

programs 74BF FD22BC77 98159 LD ( IYSV) ,IY 
88168 ; GET NEXT SET 

• Designed for Newdos80. 74C3 D9 18179 EXX 

Works with any dos 
74C4 118 88181 EX AF,AP ' 
74C5 ED 4384 77 18198 LD (BCPSV) ,BC ; SAVE FOR WORK 

• Only $19.95 18218 ;SAVE DE 
74C9 rs 88211 PUSH AP 
74CA 43 182211 LD B,E 
74CB 4A 88238 LD C,D 
74CC ED4311677 88248 LD (DEPSV) ,BC 

Tatum Labs 08258 ;SAVE BL 
74DB 45 88268 LD B,L 

P.O. Box 722 74Dl 4C 118278 LD c ,e 
Hawleyville, CT 06440 74D2 ED430877 982811 LD (BLPSV),BC 

88298 ;SAVE AP 
(203) 426-2184 74D6 Dl 08300 POP DE 

74D7 43 08310 LD B, E 
74D8 4A 08328 LD C,D 

v 335 Program continues 
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Program continued 

7409 ED430277 

74DD ED5B0477 
74El 43 
74E2 4A 
74E3 ED43S477 
74E7 CD7B76 
74EA eE 
74EB eo 
74EC 41 
74F6 00 
74F7 2Al077 
74FA CDD572 
74FD 3-EBD 
74FF CD8176 
7502 C31A79 

7505 
7505 CD9770 
7508 FE29 
750A 280B 
750C FEBO 
750E C2A970 
7511 CD2E75 
7514 C31A70 
7517 
7517 CD3C75 
751A CDAC70 
7510 E5 
751E CD2E75 
7521 El 
7522 7E 
7523 321A77 
7526 221877 
7529 36F7 
752B C31A79 

752E 
752E 2Al877 
7531 3AlA77 
7534 77 
7535 2aeee 
7538 221877 
753B C9 

753C 
753C CD4575 
753F 67 
7540 CD4575 
7543 6F 
7544 C9 
7545 
75 45 cs 
7546 CD5875 
7549 CB27 
75 4B CB27 
7540 CB27 
754F CB27 
7551 47 
7552 CD5875 
7555 0e 
7556 Cl 
7557 C9 

7558 
7558 CD9770 
755B FE01 
7550 CA5476 
7560 FE20 
7562 28F4 

7564 "" 7565 e0 
7566 0e 
7567 D9 
7568 21F876 
756B CB56 
7560 CAE575 
7570 FE47 
7572 2030 
7574 CD7076 
7577 
7577 CD9770 
757A FE20 
757C 28F9 
757E FD21El76 
7582 
7582 FDBE09 

08330 LD (AFPSV},BC 
08340 1SAVE BC 
08350 LD 

LD 
LD 
LD 
CALL 
DEFB 
DEFB 
DEFM 
DEFB 
LD 
CALL 
LD 
CALL 
JP 

DE, (BCPSV} 
B,E 08369 

08379 
98380 
08399 
98409 
98410 
08420 
08430 
08440 
08450 
98460 
98470 
08489 
08490 
08500 
08518 
98520 
08530 
08540 
08550 
08560 
08570 

C,D 
(BCPSV} ,BC 
OURMSG 
0EH 
CR 
'ADSTOP AT ' 
EOM 
BL, (PCSV} 
DSPADD 
A,CR 
DSP 
CMDHND 

1CURSOR ON 

1GET THE PSW 
:SHOW IT 
:RETURN CURSOR 
I SHOW IT 

I 
1********************************************* 
:ENTER HERE AFTER VALID FORM OF ADSTOP 
1IS ENTERED. IF NO ADDRESS IS ENTERED 
7WE CLEAR THE ADSTOP. IF AN ADDRESS 
:IS ENTERED .WE RESET THE OLD CODE 
1 AND ZAP THE NEW ADDRESS AFTER 
1DOING A SAVE ON THE BYTE WE ARE 
1GOING TO ADSTOP ON. 

08580 1*********************************** ******* *** 
08599 ADSTP 
08600 
08610 
08620 
08630 
08640 
08659 
08660 
08670 DOADD 
08680 
08690 
08700 
98710 
98729 
08739 
08740 
08750 
08760 
08770 
e8780 I 
08790 SWAPAD 
08800 
08810 
08820 
08830 
088'8 
B885e 
08860 I 

EOU 
CALL 
CP 
JR 
CP 
JP 
CALL 
JP 
EQU 
CALL 
CALL 
PUSH 
CALL 
POP 
LD 
LD 
LD 
LD 
JP 

EQU 
LO 
LD 
LD 
LD 
LO 
RET 

$ 
OURKBD 
20H 
Z,DOADD 
CR 
NZ,NOTBL 
SWAPAD 
CMDHND 
$ 
GETADD 
WCR 
BL 
SWAPAD 
BL 
A,{HL} 
(ADSINS) ,A 
{ADSADR} ,BL 
(BL} ,0F7H 
CMDHND 

$ 
BL, (ADSADR} 
A, (ADSINS) 
(BL} ,A 
HL,0 
(ADSADR} ,BL 

I BLANK? 
7YES 
1CR? 
:NO - ERROR 
1CLEAR OLD PART 
7WE ARE DONE 

7GET THE ADDRESS IN BL 
1WAIT FOR A CR 
1SAVE ADDRESS 

1RESTORE ADDRESS 
7GET NEW CHAR 
1SAVE NEW CHAR 
1SAVE NEW ADDR 
1LOAD A RST 

1GET OLD ADDRESS 
1GET OLD INST 
1RESTORE IT 
1CLEAR BL 
1CLEAR OLD AREA 

88878 1*********************************************** 
08880 I THIS ROUTINE RETURNS AN ADDRESS OR A BYTE 
08890 I DEPENDING ON FLAG SETTINGS FOR CERTAIN 
08990 I COMMANDS. 
88918 1*********************************************** 
08920 GETADD EQU $ 
08930 CALL GETNUM 
089411 LD H,A 
118950 CALL GETNUM 
08960 LD L,A 
08970 RET 
08980 GETNUM EQU 
08990 PUSH 
119000 CALL 
119910 SLA 
091120 SLA 
0911311 SLA 
119040 SLA 
09050 LD 
09060 CALL 
09070 ADD 
09080 POP 
09990 RET 
09100 1 

EOU $ 

$ 
BC 
GETDIG 
A 
A 
A 
A 
B,A 
GETDIG 
A,B 
BC 

09110 GETDIG 
09120 CALL OURKBD 
09130 CP l 
99140 JP Z,CJMP 
09150 CP 20H 

JR Z, GETDIG 991611 
09170 I 
99180 
09190 

BOOK FOR USER TO GET AT 
NOP 

09200 
09219 
09229 
09230 
0920 
09259 
09260 
09270 
09280 GETGC 
89298 
093811 
89318 
893211 
1193311 TGC 
09349 

NOP 
NOP 
EXX 
LD 
BIT 
JP 
CP 
JR 
CALL 
EOU 
CALL 
CP 
JR 
LD 
EOU 
CP 

HL,CMDFLG 
STORE,(HL} 
Z,NOTSTR 
478 
NZ,NOTSG 
PO PRES 
$ 
OORKBD 
208 
Z,GETGC 
IY,GTAB 
$ 
(IY+ll} 

1GET lST PART OF ADDR 
1SAVE IT IN HIGH 
1GET LAST PART OF ADDR 
1SAVE IT IN LOW 

1SAVE REGS 
:GET FIRST DIGIT 

;SAVE IT FOR ADD 
;GET SECOND DIGIT 
;PUT TOGETHER 
1RESTORE REGS 

1GET BYTE FROM KEYBOARD 
1IS IT BREAK 

:BLANK? 
I YES TRY AGAIN 

INPUT 

1GET THE FLAG 
1IS IT STORE CMD 
1NO - BYPASS 
1IS IT G? 
1NO - BYPASS 
I POP AND RESET 

1GET A CHAR 
1IS IT BLANK? 
1YES - TRY AGAIN 
1POINT TO TABLE 

7SAME? 
Program continues 

"'See List of Advertisers on page 338 

*SPECIAL * * SPECIAL 
TRS-80 TANDON ADD ON 

IMMEDIATE DELIVERY 

SINGLE SIDED $215.00 
DOUBLE SIDED $335.00 

COMPLETE SYSTEMS 
SINGLE SIDED $345.00 
DOUBLE SIDED $465.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

~ 

THESE ARE NEW 5" FD's 

2 INTERFACE, INC 

I 
20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341-7914 v' 182 

VISA AND MASTER CHARGE l\CCEPTED 

B I S ~~~~~~~nt Services 

Send $1.00 for 
instructive catalog 
with sample .output 
of TRS-80* 
investor programs 
written by economist 
Dr. Richard Harritt 
of BIS. 

Stock Timer TM 

Commodity Timer ™ 
Option Valuator ™ 
Convertible 
Valuator TM 

Portfolio Valuator TM 

Write or call: 

BIS 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 
·TRS-80 is a trademark of Tandy Corp. 

v' 183 
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The Captain 80 Book of 

BASIC 
ADVENTURES 

EIGHTEEN ADVENTURES: 
0 Atlantean Odyssey 
D Dog Star 

0 Thunder Road 
0 Deadly Dungeon 
0 Revenge of Balrog 

0 The Fortress at Times-End 
0 Temple of the Sun 
D Lost Ship 

0 Spider Mountain 
0 Lost Dutchman's Gold 
0 Journey to the Center of the 

Earth 

0 King Tut' s Tomb 
0 Voyage to Atlantis 

0 House of Seven Gables 
0 Sorcerer's Castle 
0 CIA Adventure 

0 Arctic Adventure 
0 Adventureland 

All these program listings plus 
an Adventure Generator not 
available from any other 
source! 

$19.95* 
Although all programs are 
written for TRS-80 Model I & 
111 , these programs will easily 
convert to any other machine 
using M icrosoft® BASIC. 

,, 
~~ ,, · N 

Send to: 
80 Northwest Publishing 
3838 South Warner St. 

Tacoma, WA 98409 
(206) 475-2219 

Name~----------
Address 

City -----------
State, Zip ________ _ 

Visa/ MC 
Exp. Date __ _ 

* Please add $2 .05 for 
Shipping and Handling . 

o/ 329 

324 • 80 Microcomputing, April 1982 

Program continued 

7S8S 2812 193SI 
7SS7 18 19361 
7SSS FD71!!H 19378 
7SSB PBFF 19381 
7S8D CA7E71 89399 
7S91 18 19411 
7S91 FD23 19411 
7S93 FD23 19421 
7S9S FD23 19431 
7S97 1889 19441 
7S99 194SI FGC 
7599 FD23 19461 
7S9B FD661l 89471 
759! FD6Ell 89488 
75Al C3B671 19498 
75A4 89518 NOTSG 
7SA4 FES4 89Sl8 
75A6 281B 89S28 
7SA8 CD7876 89538 
75AB 21F976 89S48 
7SAE CBCE 89551 
75B8 C31971 89S68 
7SB3 19578 NOTT 
75B3 FESI 89588 
75BS 2896 89598 
75B7 CD7876 89618 
75BA C3C371 89618 
7SBD 89628 NOTSP 
7SBD FE53 89631 
75BF 2816 89648 
7SC1 CD7876 89658 
75C4 C3DE71 19668 
75C7 89678 NOTSS 
75C7 FE49 896S8 
7SC9 2886 89691 
75CB CD7876 89788 
75CE C38C71 89718 
75Dl 89728 !IOTSI 
7SD1 FESS 89738 
7SD3 2816 897411 
75D5 CD71176 89751 
7SD8 C39871 19768 
7SDB 897711 NOTSX 
7SDB FE59 89788 
75DD 2916 119798 
75DF CD7 876 89S88 
75E2 C3A771 89Sl8 
75ES 19828 NOTSY 
75ES 119838 !IOTSTR 
75ES CB4E 119S48 
7SE7 CA3876 898S8 
7SEA FE47 89S68 
7SEC 2887 89S78 
7SEE Fl 89SS8 
7SEP Fl 19S911 
7SF8 Fl 19988 
7SF1 Fl 19918 
75F2 C3Dl73 199211 
7SFS 19931 !IOTG 
7SFS FBS2 199411 
7SF7 2117 199S8 
7SF9 Fl 89961 
7SFA Fl 119978 
7SFB Pl 19981 
7SFC Fl 89991 
7SFD C38B73 11111 
7611 18111 llOTR 
7611 FESI 19121 
7612 2186 11831 
7614 2111177 11148 
7617 C34D76 lllSI 
761A 18168 !IOTP 
7611A FES3 191711 
7611C 2186 111181 
769E 218E77 18198 
7611 C34D76 111111 
7614 11118 NOTS 
7614 FE49 11128 
7616 2111!: 11138 
7618 CD9778 111141 
761B FESS 11158 
761D 2818 111168 
761F FE59 11178 
7621 2811 18188 
7623 C3S476 11198 

111281 I 
7626 19218 !IOTI 
7626 FESS 19228 
7628 288S 18231 
762A 19248 BOOKX 
762A 211A77 182SI 
762D 181E 18268 
762F 11278 !IOTX 
762F FES9 11288 
7631 218S 18298 
7633 18388 HOOKY 
7633 218C77 18318 
7636 181S 18328 
763S 19331 NOTY 
7638 19348 !IOTDSP 
763 s D9 113S8 
7639 D638 18368 

JR Z,FGC 1YES 
EX A.F ,AP' 1SAVE REGS 
LD A, (IY+I) 
CP IFF8 1END OF TAB? 
JP Z,ICMD 1YBS - ERROR 
EX Al' ,AP I 1R!STORE 
INC IY I POINT 
INC IY 1TO llEXT 
INC IY 1CBAR 
JR TGC I AND TRY AGAIN 
EQU $ 
INC IY I POINT TO ADDR 
LD 8, (IY+l ) 1LOAD IT UP 
LD L, (IY+I) 1LOAD IT UP 
JP STG 1LI!ll( COMMON CODE 
EQU $ 
CP S4B 1IS IT T? 
JR NZ ,llOTT 
CALL PO PRES 1KILL STACK 
LD HL,TRllFLG 1GET FLAG 
SET TRANS, (BL) 1SET IT 
JP STTM 1LillK UP 
EQU $ 
CF see 1IS IT P 
JR NZ,llOTSP 1NO - BYPASS 
CALL PO PRES 1POP AND RESET 
JP STOREP 1LINK UP WITH P CODE 
EQU $ 
CF 538 1IS IT S 
JR NZ,NOTSS 1NO - BYPASS 
CALL PO PRES 1POP AND RESET 
JP WST3 1RETURN 
EQU $ 
CF 498 1IS IT I 
JR NZ,NOTSI 1NO - BYPASS 
CALL PO PRES 1POP AND RESET 
JP STillD 1RETURN 
EQU $ 
CF see 1IS IT X 
JR NZ,NOTSX 1NO - BYPASS 
CALL PO PRES 1POP AND RESET 
JP STX 1GO DO X 
EQU $ 
CF S9H 1IS IT Y 
JR NZ ,NOTSY 1NO - BYPASS 
CALL PO PRES 1POP AND RESET 
JP STY 1GO DO Y 
EQU $ 
EQU $ 
BIT DISPLY, (BL) 1TEST IT 
JP Z,NOTDSP 1BYPASS 
CF 478 1GEN REGS? 
JR NZ,!IOTG 1110 - BYPASS 
POP AF 1GET RID OP RETURN 
POP AF 1GET RID OP RETURN 
POP AF 1GET RID OP RETURN 
POP AF 1GET RID OF RETURN 
JP DG 1DISPLAY IT 
EQU $ 
CF S28 1IS IT R? 
JR NZ ,!IOTR 1110 
POP AF 
POP AF 
POP AF 
POP AF 
JP DRS 
EQU $ 
CP see 1PC? 
JR NZ,NOTP I !IO - BYPASS 
LD 8L,PCSV 1POINT TO IT 
JP JBIT16 1SHOW IT OFF 
EQU $ 
CP S3B 1SP? 
JR NZ,NOTS 1NO - BYPASS 
LD BL,SPSV 1POINT TO IT 
JP JBIT16 1SBOW IT OFF 
EQU $ 
CP 498 I IllDEX? 
JR NZ,NOTI 1NO 
CALL OURKBD 
CP S8B 1X INDEX? 
JR Z,HOOKX 1YES 
CP 598 1Y INDEX? 
JR z,HOOKY 1YES 
JP CJMP ~ 

EQU $ 
CP S8H ;X INDEX? 
JR NZ,NOTX 1NO 
EQU $ 
LD HL,IXSV 1POINT TO IX 
JR JBIT16 
EQU $ 
CF 598 ;Y INDEX? 
JR NZ,NOTY ;NO 
EQU $ 
LD HL,IYSV 
JR JBIT16 
EQU $ 
EQU $ 
EXX 
SUB 3BH ;STRIP SPECIAL CHAR 

Program continues 



~,.•ESTATE PLANNING MODEL------.. 
SA VE TIME AND MONEY 
by using your TRS-80* Model II, 64 K computer 
for professional estate analysis. 

-tr Marital Deduction Formula Analysis Reports 
analyze six formula bequests for both husband 
and wife for both orders of death. 

-tr Estate Tax Return Report computerizes estate 
tax planning for decedents' estates. 

-tr Client-Ready Reports printed. 

-tr State (Ohio) and Federal Taxes computed. 

-tr Free Updates to reflect legislative changes 
for one year. 

-tr Sold and maintained by author: an attorney 
and estate planning professional. 

-tr ALREADY REVISED to comply with 1981 
TAX REDUCTION ACT. 

""" ~·,• YES, please send me more information on the 
Estate Planning Model. 
Name _______________________ _ 

Name of Firm ________________ ___ _ 

Street ______________________ ~ 

City ________ _ State __ Zip ______ _ 

Mail to: Beard Software Development Co. 
59 Skyline Avenue 
Canfield, Ohio 44406 'TRS·OO is a trademark of Tandy Radio Shack. 

..-134 

See Review In December 81 luue of 
80 MICROCOMPUTING 

If you have a TR~ model I, level II wllh at toast 16K 
of RAM. COGNIVOX VIQ.332 will add a whole new 
dimension to your computer. 

Imagine being able to use your voice for entry of com
mands and data and then listen to the computer talk 
back to you! This exciting possibility has now become a 
reallty at a very affordable price. 

COGNIVOX can be trained to recognize words or short 
phrases from a vocabulary of up to 32 entries of your 
choice. To train COGNIVOX to recognize a word, you 
simply repeat the word three times under the prompting 
of the system. The voice output vocabulary can have up 
to 32 entries chosen by the user. 

COGNIVOX comes complete wilh microphone. power 
supply, bullt· ln speaker/ampli f ier, cassette with sof t· 
ware and extensive user manual. It plugs into the expan
sion port of the keyboard or in the expansion In terface 
via a standard 40-pln flal cable with connectors on both 
ends (not Included· $19 extra). 

Software provided with the unit includes demonstra· 
t ion programs, two voice operated games and programs 
that play music. It Is also very easy to add voice 110 to 
your own programs. A slmple statement In BASIC Is all 
that Is needed to either recognize or say a word. 

Use COGNIVOX for dala entry when hands or eyes are 
busy, as an educational tool, a sound effects generator, 
an aid to the handicapped, or as a super toy. Use It w ith 
the Radio Shack power controller (126-1182) to control 
by voice appliances and lights in your home. The list Is 
endless. 

COGNIVOX costs only $149 (plus $4.50 shipping In the 
US, foreign add $15 for air shipment, CA add 8"/o tax.) 
The 40.pln flat cable jumper is $19 extra. To order send a 
check by mall or call us at (805) 685-1854. 9AM 10 5PM 
M·F and charge It to your VISA or MASTERCARD. 
COGNIVOX Is backed by a 120-day warranty agalnsl 
manufacturing defects. 

VOICET•K P.O. Box 311, Goleta, CA 93118 

COM PU VOICE TR8-80 MADNESS & THE 
Give your computer a voice of its own . build 
speech into your BASIC programs. This machine 
language program is a must for your library · no 
hardware modification needed. S44 .95 

MINOTAUR 

• f.XTFND MF.MORY 
FROM 16K 10 32K 

The best adventure game available for the c.:olor 
computer . Over 200 rooms. 6 creatures. 8 magic 
spells. loads of treasures. W ritten in machine 
language. extended Basic not required. S 19 .95 

• 100'!!. Compal ible With 
F icte-nded Basic 

RAM CHARGER 
32KOPGRADE 

• No Soldt>ring Or Modific-ahon 

NEW MACHINE 
LANGUAGE GAMES 
•COSMIC SUPER BOWL $14.95 • Fit~ lnsidf" ComputPr 

Similar to hand held football games. 
• PACKET MAN $21.95 Color Invaders · n 9

·
95 

Space War~__,..,---
Gobble your way through the maze while 
avoiding the munchklns. 

• CROID 
Eliza type artificial intelligence game. 

• The Best Games Available THE FACTS SO<JNDSO<JRCE 
Store music or voice from a cassette tape in the 
computer and display it on the TV screen 
Shorten it. lengthen 1t. modify it and replay it 
through the TV's sound system. Build and test 
your own sounds for games. No hardware mods 
needed. 

• High Resolution Graphics 
• Fast. Machine Language 
• Ext. Basic Not Required 
• $21.95 each. cassette 
• $25.95 each, disk 

EXTENDED BASIC GAMES 
• LOTHAR'S LABYRINTH) 

Word Search Puzzle 
• BA TTLEFLEET 

At last. a complete description o f 
the ··guts .. of the Color Computer 
Specs on all !he ICs. complete 
schematics. theory of operation 
and programming examples. 

s 14 .95 UTILITIES 
• EDITOR/ ASSEMBLER . . . . . . $34.95 
• SUPER MONITOR . . . . . . . . . . . 19.95 
• EPROM PROGRAMMER ...... 89.95 

(Program your Olllll ROMs for the ROM·PAC port) 

Battleship Search Game (one or 
two players) 

• MAGIC BOX .... ............ 24.95 
Loed MOD 1/ 111 Tapes into the color computer 

• DISASSEMBLER by Korenthat ... 14.95 • SPACE TRADERS 
Galactic trading game 

$14.95/ ea. 

..-See List of Advertisers on page 338 

Written in BASIC · generate source and object code 
for the FACTS. 

DEALER INQUIRIES INVITED 

SPECTRAL 
ASSOCIATES 
145 HARV ARD A VE. 
Tacoma, Washington 98466 

WRITE FOR COM PLETE CATALOG 
A DO 3 ... FOR SHIPPING SI 00 minimum 

A llow 2·3 wks. for deltvery 

(206) 565-8483 ..-119 

VISA OR MASTERCARD ACCEPTED 
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MODEL I/Ill 
SUPER SKETCHER MODEL I/Ill 

Have you ever wanted to add graphics to 
BASIC programs as BASIC subroutines in 
minutes rather than hours or draw 
schematics. charts. graphs. maps cartoons or 
logos such as ours using graphics & 

alphanumerics save graphics as pages and 
animate them or print them with your EPSON 
MX-80? SUPER SKETCHER s the answer It 
works like a text editor with graphics Its easy 

to use and Features • Full Cursor control • 
Help table • on screen ed1t1ong • Circle. 
Square. Sine Wave & point to point commands 
• Edit & animate 10 Graphics screens at one 
time• Save Graphics files. BASIC subroutines 
& programs on disk or tape • 128x45or64x15 
display • Built 1n Epson MX-80 driver • and 
much more 
SUPER SKETCHER Mod I/ Ill DISK $29.95 

CODES II for the ELECTRIC PENCIL 
CODES 11 for the Model I and the ELECTRIC 
PENCIL is an easy to use software package 
that lets you 1mbed printer control codes into 
your PENCIL textf1les. with NO hardware add
ons Shift your printer into Double Wide. 
Condensed. Elongated character fonts and 

send any special control codes to your smart 
printer to get 1t to do what you bought 1t for 
Codes II loads into the Electric Pencil and 
includes codes for Epson MX-80 & 100. RS 

LP IV. VII & VIII. Centron1cs 737,739, MPI 88 
series. Ok1data M1crollnes and one that you 
can customize 
TAPE $19.95 (RequirH lower c H •I DISK $24.95 

DISK INVENTORY SYSTEM MODEL Ill 
DISK INVENTORY for the Model Ill allows you 
to keep track of your disks permanent ly' This 
Menu Driven indexed ut1 l1ty lets you search 
through up to 99 disks (4752 d1skf1les) in 1 

second and d i splay or print them 
alphabetically by name. extension or disk 
number Printer driver has built in page 
numbers & spacing in all modes and a unique 
Disk Jacket labeling feature 

MODEL Ill DISK $29.95 

AUTOMATIC MENU SYSTEM MOD Ill 
AUTOMENU tor the Model Ill is more than iust 
an automatic menu system Just power up and 

AUTOMENU takes over with a complete menu 
to Execute. Load or L ist Programs & 

Command files or enter Debug. Basic or 
System with a single keystroke Idea lly suited 
for office use 

.MODEL Ill DISK $15.95 

16K RAM $15.99 
Premium 16K 200 Ns RAM for TRS-80 Model 
Ill/I computers Includes ram test & 
instructions ONE YEAR GUARANTEE 
(Model 1 owners add $2 for dip shunts) 

DEALER INQUIRIES INVITED 
Allow 2 extra weeks tor personal c hecb C 0 D orders add 
$2 OU Wtwri orderm4 ~µel:1ly L:omµuler type cmd acw $2 00 
tor S H M inn res idents add !>"i~ sales lax VISA Master Chg 

VISA/ MASTER CHG. ACCEPTED 

~aster cha~ge . ~. -. - - ·.·.·•· ·. - -

l~ ......... --.·~"~ 
nu son ~ 
5DFTLlllRE .=:= ,,-128 Lml 
s1Jsnms w.·. 

P.O. 801 19096 - Mlnneapo li1, MN 5S419 - 6121827-4703 

TRS·BO 11 registered tr•ct.mark ol Tandy Corp. 
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Program continued 

763B FA4976 10370 
763E FE0A 10380 
7640 F8 10390 
7641 0607 10400 
7643 FA4976 10410 
7646 FE10 104 20 
76 4 8 F8 10430 
7649 10440 INVT 
7649 01 104 50 
764A Dl 19460 
764B 1 807 19470 
76 40 104 80 JBIT16 
7640 Fl 104 90 
764 E F l 10500 
764 F Fl 10510 
7650 F l 10528 
7651 C31B74 10530 

18549 I 
7654 1 055 8 CJMP 
7654 CD7B76 1 0568 
7657 0E 10570 
7658 00 1 0580 
7659 43 10598 
766B 00 1 06 08 
766C 00 10610 

10629 , 
7660 C31A70 18639 

1964 0 I 
19650 I 

7670 10660 POPRES 
7670 Cl 10670 
7671 Fl 1 0688 
7672 Fl 10699 
7673 Fl 10700 
7674 Fl 10710 
7675 AF 10720 
7676 32F876 10730 
7679 cs 197 40 
767A C9 10750 

10760 , 
767B 10770 OURMSG 
767B El 1 0780 
767C CDA728 1 0790 
767F CS 10800 
7680 C9 10810 

10820 , 
7681 10830 DSP 
7681 CD3300 10840 
7684 CD8876 10850 
7687 C9 10860 

10870 
7688 10880 POUT 
7688 C9 10890 
7689 FE0D 10900 
768B 281 6 10910 
7680 08 10920 
768E 10930 POUT2 
768E DBFl 10940 
7690 CB47 10950 
7692 28FA 10960 
7694 08 10970 
7695 D3F0 10980 
7697 FE0D 10990 
7699 C0 11000 
769A 01FFFF 11010 
7690 CD6000 11020 
76A0 3E00 11030 
76A2 C9 11040 
76A3 11050 SHI PB 
76A3 08 11060 
76A4 11070 POUT3 
76A4 DBFl 11080 
76A6 CB47 11090 
76A8 28FA 11100 
76AA 3E20 11110 
76AC D3F0 111 20 
76AE 18DE 11130 

1114 0 I 
76B0 11150 LOGO 
76B9 0E 11160 
76Bl le 11170 
76B2 l F 11180 
7683 17 1 1190 
76B4 80 11299 
76B5 00 11210 
76B6 00 11220 
76B7 00 11230 
76B8 00 11240 
7 6B9 00 11250 
76BA 00 11260 
76BB 20 11270 
76C9 00 11280 
76CA 00 11290 
76CB 2 0 11300 
76E0 00 11310 
76El 11320 GTAB 
76El 41 11330 
76E2 FA76 11340 
76E4 4 2 11350 
76E5 FC76 11360 
76E7 43 11370 

JP M,INVT ; INVALID 
CP 0AH ;0-97 
RET M ;YES 
SUB 7 ;FLIP BIT 
JP M,INVT ; INVALID 
CP l0H ;A-F7 
RET M ;YES 
EQU $ 
POP DE 
POP DE 
JR CJMP 
EQU $ 
POP AF 
POP AF ;GET RID OF RETURN 
POP AF 
POP AF 
JP BIT16 

EQU $ 
CALL OURMSG 
DEFB 0EH ;CURSOR ON 
DEFB CR 
DEFM 'COMMAND TERMINATED ' 
DEFB CR 
DEFB EOM 

JP CMDHND ;RETURN TO NORM CODE 

EQU $ 
POP BC ;SAVE OUR RETURN 
POP AF ;GET RID OF RETURN 
POP AF 
POP AF 
POP AF 
XOR A 
LO (CMDFLG),A 
PUSH BC ;RESTORE RETURN ADDR 
RET 

EQU $ 
POP HL ;GET MSG ADDR 
CALL MSGDSP ;SHOW IT 
PUSH BC ;SAVE IT AS OUR RETURN 
RET 

EQU $ 
CALL RSDSP 
CALL POUT 
RET 

EQU $ 
RET 
CP 0DH ;IS IT CR7 
JR Z,SHIPB ;YES FILL 
EX AF , AF' 
EQU $ 
IN A, (CTRL} ;GET STATUS 
BIT 0,A ;ANYTHING? 
JR Z,POUT2 ;NO KEEP LOOKING 
EX AF,AF ' ;RESTORE 
OUT (DATA) ,A ;SEND IT 
CP 0DH ;WAS IT A CR 
RET NZ 
LO BC,0FFFFH ;SET RECOVER TIME 
CALL DELAY ;LET LINE TURN AROUND 
LO A,CR 
RET 
EQU $ 
EX AF,AF ' ;SAVE 
EQU $ 
IN A, (CTRL} ;STATUS 
BIT 0 ,A 
JR Z,POUT3 
LO A,20H 
OUT (DATA},A 
JR POUT2 

EQU $ 
DEFB 0EH 
DEFB lCH 
DEFB lFH 
DEFB 17H 
DEFB CR 
DEFB CR 
DEFB CR 
DEF8 CR 
DEFB CR 
DEFB CR 
DEFB CR 
DEFM I CP80 ' 
DEFB CR 
DEFB CR 
DEFM ' BY BRIAN CAMERON ' 
DEFB EOM 
EQU $ 
DEFB 41H 
DEFW AFSV 
DEFB 42H 
DEFW BCSV 
DEFB 43H 

Program conUnues 



Program continued 

76E8 FD76 113811 
76EA 44 113911 
76EB PE76 114011 
76ED 45 11410 
76EE FF76 11420 
761'11 48 114311 
76Pl 0077 11440 
76F3 4C 11450 
761'4 0177 114611 
761'6 FFFF 11470 
76P8 00 114 80 CMDPLG 
76F9 00 114911 TRNFLG 
01101 115011 DISPLY 
00112 11 510 STORE 
0004 11520 DOT 
0008 11 53 0 MEMORY 
0001 11540 TRANS 
76FA 00 11550 AFSV 
76FB 00 11560 FSV 
76PC 00 11570 BCSV 
76FD 00 11580 csv 
76FE 00 11590 DESV 
76FF 00 11600 ESV 
1100 00 11610 HLSV 
7701 00 11620 LSV 
7702 0000 11630 AFPSV 
1111 4 0000 11640 BCPSV 
7706 0000 11650 DEPSV 
77118 011110 116611 HLPSV 
7711A 1111110 116711 IXSV 
7711C 11000 11680 IYSV 
7711E 0000 11690 SPSV 
1110 0000 11700 PCSV 
0006 11710 TEMPR 
7718 0000 11720 ADSADR 
771A 00 11730 ADSINS 
111s 00 11740 CNT 
771C 110 11750 SCNT 
771D 00 11760 BLKN 
003 2 11770 
7750 11780 STACK 
7000 11790 

DEFW csv 
DEPB 44H 
DEPW DESV 
DEPB 458 
DEPW ESV 
DEPB 488 
DEPW HLSV 
DEFB 4CH 
DEPW LSV 
DEFW 0FFFPH 
DEFB 0118 
DEFB 00H 
EQU l 
EQU 2 
EQU 4 
EQU 8 
EQU l 
DEFB 00H 
DEFB 00H 
DEFB 00H 
DEPB 00e 
DEFB 00H 
DEFB 00H 
DEFB 00H 
DEFB 00H 
DEFW 01100H 
DEFW 0000R 
DEFW 0000H 
DEFW 0000e 
DEFW 00110H 
DEFW 0000H 
DEPW 0000H 
DEPW 0000H 
DEFS 6 
DEFW 00008 
DEFB 00H 
DEFB 00e 
DEPB 00H 
DEFB 00H 
DEPS 50 
EQU $ 
END CP80 

FREE 
business software 

directory 

• Radio Shack's M od e l I. I I. 111. 
• Heath's MBAS IC and HOOS 
• CPM: Xe rox. Alto ... 
• IBM Personal Computer 

"IDM2 is GREAT!" - puhli~hcr o f 80-US 

"(GL) supe rior to eit her the Oshorne (SRSG & Tarant o) 
o r Radio Shack . .. MAll .- X has a greater ca pa ci ty ... 
m o re Ile xi h ie t han ( R.S.)" 

-colu mn ist o f 80-mi c rocomputi ng 

"impcrce pt ively fas t ... (DBMS) is a good a nd rel ia ble 
workhorse" - publis her of Interface Age 

Data base manager. integrated accounting package 
(AR. AP. GL & Payro ll ). in ve nt o ry. word proces
sing. and mail ing list. Compare and be se lecti ve ! 

T+t-~ Micro Architect, Inc. 
~ 96 Do than St.. Arlingto n. MA 02174 

.-149 

We'll send you a plastic box of 10 Verbatim Data-Life Diskettes, ABSOLUTELY FREE ... when 
you purchase any one of the following three items: 

APPARATS NEWDOS/ 80®, 2.0 • • •••••• .••• ••.••.••.. . • $149.95 
HAYES SMARTMODEM • • • • • • • • • • • . . • • • • • • • • • • . • . . • • • . 279.00 
ST80 ill • • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.95 

COPYMODELW 
SCRIPSIT/VISICALC® 

•20.00 
Works with all model Ill Visicalc/ scripsit 
and allows unlimited backups of master 
disks. Works even if you·re already backed 
up twice. Simple 17 line program. 

TRS80 
AIR NAVIGATIONAL 
PROGRAM ••• •39.95 

For FB0°S - Charter - Business - Personal. 
Plan trips anywhere in the contiguous U.S. 
Program produces pilot-oriented, flyable, 
printout of locations in memory, or that 
you input Shows trip data leg-by-leg, with 
mileage between points, MC, Wind correc
tion, MH & GS, fuel per leg. ETE, ETA, 
Total mileage, time, fuel, average GS, plus 
fuel management 

Program requires 48K disk and printer 

,,. See List o f Advertisers on page 338 

(Specify model I or Ill). Disk has over 200 
locations, expandable to 500. Send $5.00 
for sample printout and instructions. 

VERBATIM.® 
DATA-UFE DISKETrES 

5" ••. •29.90 box 
8" •.• •39.90 box 

5 .. Diskettes com e in reusable plastic stor
age box. 

LAYMAft'S GmDE TO 
NEWDOS/80, 2.0- •7.50 
An easy-to-understand. plain-English guide 
to the most commonly used features of 
NEWDOS/ 80. 2.0. 

ST80 m~. •t49.95 
Smart terminal communications package. 
Allows file uploading/ downloading. Emu
lates many different terminals. Total oper-

ator control. (Written by Lance Micklus.) -
Includes FREE Diskettes. -

HAYES SMARTMODEM~ •• 
•279.00 

Talk with other computers over regular 
Telephone lines. SMARTMODEM can auto 
dial - auto answer - repeat - allows for 
audio monitoring - programmable - is 
FCC approved direct-connect - Full or half 
duplex capability, 0 - 300 baud - RS-232C 
interface - seven status LED"s. - (Includes 
FREE Diskettes) -

VISA - Mastercard - Money Orders -
COD. Allow 2 weeks for personal checks. 
Kansas residents add 3.5% sales tax. 

~ .,.142 

ICW!~~ll:.~. 
526 E. 4th Hutchinson, Kansas 67501 

316/665-3611 
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GENERAL 

Build a desk for your computer. 

A Handy, Dandy, Tandy Table 

R. Gene Langston 
10755 Liscard Rd. S. 
Jacksonville, FL 32216 

What is a plywood project 
doing in a computer mag

azine? (Get ready to put that o ld 
card table back into the attic.) 

Make a Computer Table 

You can purchase plywood, or 
(if you're on a tighter budget) 
you can get particle board in
stead. Particle board is tough, 
durable, and more than suitable 
for this job. Your wood should 
be at least 5/8-inch thick for 
strength. 

A power saw will make the 
necessary cuts an easy job (see 
Fig. 1). If you buy the wood at a 
do-lt-y<?urself supply center, the 
management will cut the board 
to your specifications for a nom
in~I charge. 

Assembly 

After your pieces are cut, you 

1 32• 'I' 31 3 /8" 

r (SI DE) 

( T O P ) 
4 0 " 

L 

have the option to design your 
own side pieces. The design in 
Fig. 2 is just one of many that 
can be used. The strength of the 
table will not be compromised 
because of the cuts. Experiment 
on paper with various designs 
and utilize the one you like best. 

Butt the 40-inch table back 
piece up against the leg stands, 
flush with the top. Secure with 
glue and screws. Lay the 40-inch 
wide table top over your as-

3 1 3 /8"- -1 

l 
(SI DE ) 

2 7 " 

_J 
I 

(BA C K ) 18 " 

_j 

Figure 1 
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sembly, flush with the back. 
Again, secure with glue and 
screws. 

Your computer table can be 
finished in any number of ways. 
For example, yo.u can sand and 
stain; varnish top and sides; use 
formlca-type covering for the 

3' 

3' r 

top and paint the aides; or leave 
it unfinished, for that " natural" 
look. 

You can add a shelf (made 
from the left-over pieces) under 
the table, or on either side. You 
can also change the dimensions 
to suit your purposes.• 

1e• 

J 27' 

Figure 2 



Make the most of your 
TRS·806 wlth Wiley'S 

. popular guides 
Whether you're a novice programmer or an adept computer user, 

our inexpensive paperback guides let you exploit t.he full potential of your TRS-80 rM 

micro- for work, for pleasure, and everything in-:-between. 

TRS-80™ BASIC 
Bob Albrecht, Don Inman, & 
Ramon Zamora 
"OUTSTANDING ... the best thing to 
happen to Level II owners'.' 
-Computronlcs Monthly News 
"If you're a rank beginner . .. your novice 
status won't last long. TRS-80 BASIC 
leads you by the hand through the 
maze of programming the computer to 
perform both entertaining and useful 
tasks'.'-lnterface Age 
'/\nyone with access to the proper 
home computer will be able to write 
programs within a few days." 
-Science Books and Fiims 
{O 4 71 06466-1) 1980 
351 pp. 58.95 

THE TRS-80™ MEANS 
BUSINESS 
Ted G. Lewis 
W ritten specifically for business com
puter users, this hands-on manual is the 
first guide to the best-selling Radio 
Shack M odel II Computer. You'll discover 
a wide variety of applications that will 
turn your system into a powerful "filing 
cabinet"-while making your business a 
lot more manageable. Many ready-to
run programs are included and the most 
difficult aspects of file structure pro
gramming are simplified. 
(0 471 08239-2) 1982 
194 pp. 512.95 

accompanying program disk 
(0 471 86798-51 519.95 

PROBLEM-SOLVING ON 
THE TRS-80™ POCKET 
COMPUTER 
Don Inman & Jim Conlan 
This step-by-step manual shows you 
how to use your TRS-80 pocket com
puter to solve virtually any educational 
or practical problem. Easy-to-:follow 
demonstration problems fam1flanze you 
with the machine's own BASIC dialect, 
its keyboard, and its special operating, 
editing, and programming features. 
{O 471 09270-3) 1982 
255 pp. 58.95 

..-See List of Advertisers on page 338 

MORE TRS-80™ BASIC 
Don Inman, Ramon Zamora, & 
Bob A lbrecht 
This exciting new interactive guide 
teaches scores of practical, recreational, 
and educational applications-including 
supergraphics, file techniques, anima
tion, games, and versatile programming 
tools. 
{O 471 08010-1) 1981 
280 pp. 59.95 

TRS-80™ COLOR BASIC 
Bob Albrecht 
This self-paced manual lets you get 
maximum use from your TRS-80 Color 
Computer while it teaches you the fun
damentals of BASIC programming. 
Abundant games, experiments, and pro
gramming problems and solutions help 
you explore the recreatio~al, educa
tional, and home appllcat1ons of this 
fun and friendly machine. 
{O 4 71 09644-X) April 1982 
approx. 192 pp. 59.95 

8080/Z80 ASSEMBLY 
LANGUAGE 
Techniques for 
Improved 
Programming 
Alan R. Miller 
A step-by-step, top-down appro.ach 
to assembly language programming. 
Over 100 pages of programs let you 
develop, write, and test your own rou
tines. "This book is for intermediate and 
advanced programmers, but its clarity 
and organization can provide even a 
beginning programmer with an avenue 
to advanced techniques'.'-lnterface 
Age 
'/\n extremely useful book ... gives 
plenty of examples to follow." 
-Computing Reviews 
(0 4 71 08124-8) 1981 
318 pp. 510.95 

DATAFILE 
PROGRAMMING IN 
BASIC 
Leroy Finkel & Jerald R. Brown 
'/\ comprehensive guide to the mysteri
ous world of data files . . . . It will open up 
a whole new world of computing-a 
greatly extended repertoire of tune -
tional uses for one's microcomputer." 
-Interface Age 
"ff you've been wanting to learn data 
base programming .. . or if you just need 
a good reference manual, this book is 
the one'.'-REMarkable Software 
(0 4 71 08333-X) 1981 
338 pp. 512.95 

FAST BASIC 
Beyond TRS-80TM BASIC 
George Gratzer with Thomas G. Gratzer 
You can vastly increase your computer's 
speed and efficiency by programming it 
in FAST BASIC- exerting new techniques 
developed to make your programs more 
powerful. You'll master 20 assembly lan
guage instructions and the names of 60 
memory functions, then you'll apply 
these concepts to your knowledge of 
BASIC to improve your programming 
speed up to 1,000 times. 
{O 471 09293-2) April 1982 
288 pp. 59. 95 

JOHN WILEY & SONS, Inc. 
605 Third Avenue 
New York, N.Y. 10158 

2-1692 

..-515 

TRS-80™ is a trademark of Tandy Corp. 
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Data Acquisition 
and Control for the TRS-80* 

$180 ppd. 
The STARBUCK-8882 is a complele eight channel 
dala acquisilion and conlrol system. plug 
compatible wilh the Model I Level II TRS-80. It 
includes 8 prolecled analog inputs (0-5 Vdc wilh 
8:!: 1 b11 accuracy). 8 prolecled digilal inputs. 8 
oploisolated digital oulputs. and 1wo joystick 
porls . lnterrupl-driven soflware package allows 
simultaneous data acquisition and storage while 
using the TRS-80 for any other purpose' 
Application manual covers home security. energy 
monitoring. wealher station use. appliance 
control , graphics and games. Price includes 
case. power supply, extra expansion card edge. 
conneclor cable . complete software package and 
delailed applications manual. Manuals only are 
available for $4.00 ppd. Model 111 version also 
available. To order. wrile: 

STARBUCK DATA CO. 
P.O. Box 24 . Newton. MA 02162 

Massachuse11s residents add 5% sales la• ..-205 
"TRS-SO 1s a 1rademark ot Tandy Corp 

TOTAL 

•

DISKETTE 
BACKUP 

- -
INCLUDING UNLIMITED BACKUP 

OF MOST PROTECTED DISKS 

If your diskette software library is not com
pletely backed up, or, if you are wasting disk
ettes by making backup copies of all your 
diskettes, your problem is solved ! Using 
DUMPLOAD, the total content• of your disk
ettes con be safely dumped to tape. The hi
speed tape option allows six 35 or 40 track 
diskettes to fit on one C60 casette. 

TRS-80 Model 1 16K-48K 
• TRSDOSor NEWDOSSO Compatible 
• May be used to back-up TRSDOS, VTOS 

4.0, NEWDOS, MICRODOS, or data 
disks. (Single Density) 

- $16.95 on Cassette - $19.95 on Diskette 
Plus $1.00 handling (Indiana Res. add 4% taxi 
TOLL FREE 24 HR. ORDERING SERVICE 

1-800-525-9391 (Ext. 5091 (Except Colo.I 
1-800-332-9259 (Ext. 509) (Colo. RO$idents) 

or Mail Check or Money Order To : 
COMPLETE COMPUTER SERV ICES ..-210 
8188 HEATHER DRIVE 111 f"9!'I 
NEWBURGH, INDIANA 47630 L::J 

~-------- - ---- -

TRS80 MODEL II SOFTWARE 

bySOFTCO 

THE BUSINESS WATCHER™System 
including 

INVENTORY CONTROL SYSTEM 
ACCOUNTS RECEIVABLE SYSTEM 
ACCOUNTS PAYABLE SYSTEM 
PAYROLL SYSTEM 
GENERAL LEDGER SYSTEM 

BUSINESS WATCHER™ 

$395.00 
295.00 
295.00 
295.00 
295.00 

Total System $1495.00 

PICOS™ 
(Parts Inventory Control System) $1400.00 

The most comprehensive software packages 
for TRS80 MODEL II users available. 

MAGNUM COMPUTER PRODUCTS 
PO Box 3358 Boise, ID 83703 208-342-7304 

OHier Inquiries Invited 
,,,,, 261 
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Win AT 
''21 '' 

PROFESSIOnAL "21" TUTOR 
Drills & exercises for learning & practicing 
basic playing strategy, card counting, & money 
management. Full casino simulation for play 
evaluation & practice with the benefit of 
excellent graphics! 

TRS80 Model Ill 
ATLANTIC CITY "21" 
Game Only 
Game & Basic Strategy 
Full System 

llii/cm1tt1 ~ OISll IPIClly .~ .. «d~11111 

S19.95 
S29.95 
$9500 

NEVEDA SYSTEM AVAILABLE IN APRIL '82 
Order luN syslem now & 1eceive NEVADA SYSIIM FREE wh en 
miallle. Order by phone IN mai. Pay by check. C.0.0 .. ~SI or 
MASTERCARD. ltld St.50 fo1 shrppKl& 1n U.S SJ./Cmda. 
IS./Ornsm l tld SISO lor C.0.0. IN Bl.le label 

Technical Software Systems 
Box 55. Shrewsbury. N J. 0770 1 

(201) 780-4004 (24 Hrs.) 
.._ N J res1den1s odd 5% sates lox ,,,. 204 V~ 

EDUCATIONAL 
SOFTWARE 

For TRS-80' Color Computer, PET. Apple II. 

ELEMENT ARY MA TH 

SCIENCE 

GEOGRAPHY 

HISTORY 

ACCOUNTING 

ECONOMICS BUSINESS ED. 

FOREIGN LANG. FARM RECORDS 

GRAMMAR COIN lNVENTORY 

Write for fR[[ Catalogue : 

MICRO LEARNINCiWARE ..-209 

aox 21 34 , N. MANKATO MN 5600 1 
507-625-2205 

VISA & MASTER CHARGE ACCEl'TED 
Wt:. f)c\y I S °'o rO)'c\lry fot (ducc11t1on1tl 

rrogr c11m\ li)Cf!.d wtrh U~ 

Apple Is a t rademark of Apple Computer Co. 
H S-90 h .a rqlMe<ed tr.acletn.wtl of TANDY CORF. 
Pet B • tr•defftMtl of CoMModcwe b . fllllcMM:s. 

GET YOUR 
TRS-80 DIRECT 

FROM 

AUTHORIZED SAi.ES ~ENTER 

FORT ~ AND 
woRTH c'™ P!JTlHS vmEo 

377 PLAZA, HWY an GllAllBURY 
FORT WORTH. TX 78M11 ..-214 

AND SAVE$ 

c;.r our quote "bef0te" you buy. 
Full manufactutWS · _ ,.,.,, ... 

Texu rNid9nta •dd 4'111 ut• lex. 

EB 817-573-4111 CIC 
COST Of CALL REFU~O F<lfl ORDERS BY TELEPHONE 

If You've Written A Program 
And Need Copies 
(1 to 1,000,000) 
Give Us A Calli 

Penner Bros .. Inc. 

305·287-0588 v 387 

Stuart, FL 33494 210 Seville St . 

s275. 
DISK DRIVES 

51/4" 40 Track drive with case and 
power supply . 

FLIPPY DRIVES ONLY $295.00 
2 DRIVE CABLE S14.95 

4116 MEMORY CHIPS 8 FOR S20 

CORSAIR COMPUTER 
CORPORATION .-200 

7952 Highway 80 West 
Fort Worth . TX 76116 

817-244-8051 

80 Microcomputing does not keep 
subscription records on the premises, 
therefore call ing us only adds t ime 
and doesn't solve the problem. 

Please send a description o f the prob
lem and your most recent address 
label to: 

80 Microcomputing 
Subscription Dept 
PO Box 981 
Farmingdale, NY 11737 

Thank you and en1oy your subscription. 



TRS-80 MODEL I T.M.* 

GOLDPLUG · 80 
Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
GOLD PLUG • 80 solders to the 
board card edge. Use your ex
isting cables. 
CPU/keyboard to 
expansion interface ... . . $18.95 
Expansion interface to disk, prin
ter, RS232, screen printer 
(specify) .... . ...... $9.95 ea 
Full set, six connectors ... $54.95 -VISA - -EAP COMPANY 

P.O. Box 14, Keller, TX 76248 
(817) 498-4242 

*T RS-80 is a trademark of 
Tandy Corp. 

• Reliably Loads "Impossible" Tapes 
• Ends Tricky Volume Setti ngs 

....-216 

• Invaluable for Regular CLOAD & SYSTEM 
Loads 

Great for H igh Speed KWI COS ' · Too t 

• Use with CTR-80 , BOA & Other Recorders 
• Install in Seconds S1mpl1 Plug Between 

Cassette and Computer 
• Money Back Guarantee 

o rde r LEMONAI D LOADER ~ · 0 ~ . 
LEMONS TECH SERVICES 

325 NORTH HIGHWAY 65 
P.O. DRAWER 429 PH. : 417 /345-7643 

BUFFALO, MISSOURI 65622 
· lftS-80 1~ T·a<1e"1"'· ~ Taney Corp 

' ' >'l.WICOS 1, ' ,'°"., • ..... 1<..,-.1..: Sert ,,•' " 

..... See List of Advertise rs on p age 338 

v 358 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

488·808 
For Modet 1 

Ooeration ·-rmLEL. ... --- 488-80C 
For Model 3 
Operation 

Model 488-808 o r 488-80C Price: $375. 
+ shipping, insurance & tax 

WHEN ORDERtNG SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Neil Dri ve • Old Bethpage, NY 11804 
Telephone: (516) 694-3370 

· Trademark of Tandy Corp v203 

There is no affiliat ion between Scient i fic 
Enginee,,ng Laboratories and Tandy Corp. or 
Radio Shack. 

4MHz 
FOR THE 

MOD3 
PC BOARD & DOC. ONLY $19.95 

THIS EASY TO INSTALL KIT WILL 
DOUBLE THE SPEED OF YOUR MOD 
ELlll COMPUTER. 

COMP LETE KIT $59.95 

ASSEMBLED & TE STED $99.95 

CA LL OR WRITE 
J.E.S. GRAPHIC.S 
P.O. BOX 2752 
TULSA, OK. 74101 

PHONE 19181742- 710 4 .,.202 

- MODELS I & Ill 
DISK BASIC PROGRAMS 

RANDOM ACCESS PAYROLL VER. 1.1 

•No compllc1ted initializalloo • SALARIED or hourly 
• EDIT & LIST • SPECIAL PAY-special hOurs 
• NO SPECIAL CHECKS • TWO SAVINGS- includ ing RIA 
• USES NEB 9020 checks • CLASSED by occupation Of dept. 
•PAY any employee anytime • PAYSTUB shows Year.to-Date 

•STATE-FICA- FED. TAXES- SAVINGS 

SEND YOUR STATE TAX SCHEDULE
FREE-cuatomlzed to your st•t• tu 

Documentation S 10.00 
0.sk & Doc umentation $95.00 

RANDOM ACCESS DEPRECIATION 
• LISTS any one yea1' s deprec1alion 
• OR complete hs1 or all propen y 
• PRINTOUT shows-LO. Numt>er- descr1p!lon-
• Yr . purchased - li le- meth0d-

1s t yr. addi tional deprec1ahon-
• Reg. deprec.-deprec. prior yrs.-balance 
• SUMMARY-total va lue prop.- additional 1st yr . 
·· REGULAR deprec.-deprec prior yrs. 
•PERMANENT recoids for your taJC es 

Oocumentalion $15.00 
Disk & Documentation $195.00 

MIN: 32K- 1 OISK- PRINTERl132 CPI 
TERMS: Per~nal checks require J weeks to clear. 

USE-VISA- MASTER CHARGE-MONEY ORDERS 
TEL 7 PM~'g:Jo PM EASTERN-(61n 359--236416370 

SEND: SASE IOI' additiona l info rma tion 

MEDFIELD COMPUTER SOFTWARE 
39 GREEN ST, MEDFIELD, MA 02052 ..-215 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. -VISA' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal. call 

il§JZfC£lj]}) (800) 592-5935 or 
.... (805) 543-1037. 

.,.'2f]7 

™TASSO color 
From the January 198 1 issue of the CSAA Computer 
Club newsletter: 

There was some amusement al the Novem+ 
ber meeting wnen the Radio Shack repre
sentatives stated that the sottware in the 
ROM canndges could not be copied. This 
month 's 68 Micro Journal reported they had 
disassembled the programs on ROM by 
covering some of the connector pins with 
tape They promise details next month. Never 
tell a hobbyist something can't be done! This 
magazme seems to be the only source so fa r 
of tectimcal informations on the TRS-80 color 
computer • ~. Devoted to SS-50 6800 and 
6809 machine:, up to now. 68 Micro Journal 
plans to include the TRS+80 6809 unit in 
future issu~ .../"V-~ 

To gel the MOST from your 6809 CPU - This is the 

~~u~~~~n~s~~e~~~ k:ta~::,'°' the 8809 

68 MICRO JOURNAL 
5900 Cassandra Smit h Rd. 

H ixson, TN 37343 
USA 

1 Yr - $24 50 2 Yr - S42 SO 3 Yr.- S64 .50 
·Fore ign Sur tace Add $1 2 Yr 10 USA P11ce 

·C:~,r:~~nt~t:~,~~ ~~~ ~355 :Or v~0 1~5~s~r~r~ce v-21.3 

80 Microcomputing, April 1982 • 331 



TECHNIQUE 

Direct access to all memory with Fortran. 

Total Recall 

J. Gary Bender 
P.O. Box 773 
Los Alamos, NM 87544 

I am about to demonstrate one 
of the most powerful tricks you 

can pull on the Fortran compiler 
and runtime system: direct ac
cess to anything in memory. By 
"direct access" I don't mean 

PEEK and Call POKE; I mean 
doing things like Screen(I) = 
MSG(J). As part of the demonstra
tion, you'll have two Fortran rou
tines that will be similar to Basie's 
CLS and Print @ statements. 

This old trick is based on the 
same idea as having based ar
rays which are available in some 
high level languages, i.e., you 
define an array to the compiler 

OK Gary: F80 OEMOOMA,OEMOOMA = OEMODMA-N 
DEM OMA 
SET BAS 
SCNOEM 
CLS 
PRINTS 
OK Gary: L80 OEMOOMA,OEMOOMA- N,-M 
LINK-80 3.4 28-NOV-80 COPYRIGHT 1979,80 (C) MICROSOFT 
DATA 5200 55E7 < 999> 
/BASECM/ 5200 < 3> 
CLS 5571 OEMOMA 5206 PRINTS 55A6 
SCNOEM 5320 SETBAS 5230 
FORLIB RQUEST 
-$10 53E7 -SINIT 520A - $NO 53EA 
-SST 5220 - $W2 53DC -POKE 547D 

6 UNDEFINED GLOBAL(S) 
32474 BYTES FREE 

-E 
DATA 5200 6EC4 < 7364> 
24955 BYTES FREE 
(5206 6EC4) 
OK Gary: . The following load is with the WAITE and FORMAT statements removed. 
(No FORTRAN 1/0 in this.) 
OK Gary: L80 DEMO, - E 
LINK.SO 3.4 28-NOV-80 COPYRIGHT 1979,80 (C) MICROSOFT 
DATA 5200 5980 < 1920> 
30890 BYTES FREE 
(5206 5980) 
OK Gary: 
Note that IBASECM/ is located at X'5200' and that the second load, without WRITE 
or FORMAT In the program, Is quite a bit smaller. (The "OK Gary:" is really "LOOS 
Ready" except I personalized SYS1/SYS.) 

Fig. 1. Compile and Load of the DEMODMAIFOR Program. 
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but set the base (the memory lo
cation of subscript (1 )) at run
time. In this example we will de
fine an array and then overlay it 
onto the display RAM at loca
tions X'3COO' to X'3FFF'. The ar
ray can be a vector of 1024 IN
TEGER*1 characters, or a ma
trix of 64 columns by 16 rows (or 
both). The same technique can 
be used to directly reference the 
keyboard, device control blocks, 
or whatever you want (and know 
the memory address of). 

You need two things for this to 
work. You must define an array 
and you must know exactly 
where the loader is going to store 
the array in the runtime module. 
The first part is easy and the sec
ond is standard in Radio Shack's 
Fortran. The loader will tell you 
the location (see Fig. 1). The vari
ables associated with the $MAIN 
program will always be loaded at 
X'5200' unless you tell the loader 
to put data somewhere else. To 
be sure you know where things 
are, it is a good idea to put the ar· 
ray into a named common block 
and always make it the first thing 
you define. I generally make my 

The Key Box 

Radio Shack Fortran 
Model I 
32K RAM 

$MAIN program a simple call to 
the real program, which becomes 
a subroutine that never returns. 

So, we have a $MAIN with an 
array in named common: 

· INTEGER· 1 X$5200(1) 
COMMON IBASECMI X$5200 

This will do the job nicely. We 
just told the compiler that we 
have an array. We already know 
where the loader will put it. The 
array s ize does not matter, but 
we need to know where it starts. 
It is the programmer's responsi
bil ity to watch array boundaries 
in most Fortrans, including this 
one. When the manual says di
mensions must match it means 
"they better, for your own good." 
However, we are going to break a 
couple of standard Fortran rules, 
but the compiler is too dumb to 
catch us and the runtime system 
will let us. 

To make the technique more 
general, let's do this in two 
steps. First we will offset all the 
way to memory location X'0001 '. 
From t here we can offset again 
to any place we want by simply 
using the known absolute mem
ory address. If ABSMEM is an 
INTEGER*1 array with ABS· 
MEM(1) located at X'0001 ' then 
ABSMEM(15360) is the first posi
t ion in the TRS-80's memory 
mapped screen (15360 decimal 



Centronlcs 730 
Same as Radio Shack 

Line Printer 11 
OnceS995 

~'~·'fl Now 8 89 
Whtie they last 

Plus $10 for shipping & insurance 

5 "'A Disc Drives 
For TRS-80 Mod. 1 35 or 40 track capability 

8279 
Single or double density (with proper interface) 

Choice of M Pl or Tandom drives 
Add $7.50 for shipping 

511.4 Discs for TRS-80 and Apple 
Limired rime only 

Prime First Quality s ubfec r roavaitabiti ry 

M_E~()R_EX O._iscs as low a~ $1.~9 per disc 1n1otsot100 

Part No. 
3401 
3431 with Hubrtng 

10 or More 
$2.09 
$2.35 

50 or More 
$1.99 
$2.25 

100 or More 
$1.89 
$2.15 

AU prices, F .0 . B. shipping point.subject to change. All offers subject to withdraw! w ithout notice. Advertised prices ref lect a 2% cash discount (order pre-paid prior to 
11\ipment). C. 0 . 0 .' s and credit cards are 2% higher. 

,,,. 96 

MlnlMlcroMart, Inc 
• 943 W.Stm1111St. Srr1cu11,N.Y. 13204 (315)422-4467 ~ 



= 3COO hex). It turns out that 
the magic number is - 20990. 
That Is, the location of X$5200(1) 
at X'5200', element X$5200 
( - 20990) is the absolute mem
ory address X'0001 '. (Ah, but 
negative subscripts are illegal, 
you say?) Since the subscript is 
a variable, Fortran does not 
know it is negative. Actually, 
20990 is X'51 FE', which when 
subtracted from X'5200' leaves 
us pointing at X'0001 '. 

The main program sets one lo· 
cation based on another known 
location and passes that on to 
the Setbas subroutine. Setbas 
then offsets again to define 
Screen at X'3COO'. Remember 
that arguments in subroutine 
and function calls are not values, 
but are the addresses of where 
the values are stored. So, when 
we pass the argument X$5200 
( - 20990) to Setbas, we are pass
ing the address X'0001 '. 
Whatever we decide to call the 
receiving array in the subroutine, 
it will be located at that address. I 
have called the new array 
ABSMEM and it is also dimen
sioned one. 

Screen will be based by a call 
with the subscript X'3COO'. The 
array at the other end will then 
have element Screen(1) at that lo
cation. The screen is now a regu
lar Fortran array. We can assign 
values, get values, do arithmetic 
(may look strange) just like any 
other Fortran variable. You 
should be able to follow the 
DEMDMA program pretty easily 
from here on. 

In case you are a new Fortran 
user, to compile, load and run the 
program just create it with Edit or 
Scripsit and name it DEMODMA/ 
FOR. Then, 

FBO DEMODMA = DEMODMA 
and 

L80 DEMODMA, DEMODMA- N,-E 

To run it, just Enter DEMODMA. 
The results are a demonstration 
of putting characters on the 
screen. 

You will notice a phenomenal 
improvement from Write to Call 
POKE and a very noticeable 
change from POKE to the direct 
array access. If you only need to 
put a few special characters here 
and there on the screen, POKE 
will do fine and you can avoid the 

two dummy routines to set up the 
array. On the other hand, POKE 
only moves one byte at a time 
while the array is much more flex
ible (and faster) and you can 
move array elements easily with 
Do loops. Here is another sur
prise: check the run module size 
of the example (that's the 
number in < > displayed at the 
end of the load), comment out all 
the Writes and Formats, and 
compile and load It again. You 
can save over SK by avoiding For· 
Iran's 1/0 modules. For some ap
plications that is practical. I have 
a 1200 baud Fortran terminal pro
gram that emulates the Visual 
200 and Videotex protocols and 
has no Fortran 110 at all, yet it is 
written entirely in Fortran. 

One Limitation 

The technique has one impor
tant limitation. In order for the 
basing to be effective, the arrays 
must be passed as arguments. 
You cannot locate the Screen ar
ray in common. This is not too 
serious a limitation as long as 
you remember it. Any time you 
break a rule, be very carefu l. This 
is a powerful technique when you 
do it on purpose. Do it by acci
dent or do it wrong, and you will 
have a very nasty bug. 

The demonstration program ii· 
lustrates how to directly access 
the lower32Kof memory. In order 
to access the high 32K it is 
necessary to use an additional 
offset. The reason for this re
quirement is that the integer sub
scripts become negative if you 
attempt to exceed 32767. The 
most direct way to setup the high 
memory addresses is to estab
lish an array at X'8001'. Do that 
by using X$5200(11777) as an 
argument to Setbas and then call 
it something like HIMEM(1) in 
Setbas. To access locations in 
the top 32K, just subtract X'8000' 
from the absolute address and 
refer to HIMEM() with that value 
for the subscript. 

Experimentation 

When I was experimenting 
with this technique, there were 
many times that I cou ld have 
used an LOC function. LOC is 
available in some Fort rans to dis
cover the memory address of its 
argument. LOC is similar to 
VARPTR in Basic . 
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Radio Shack's Fortran has the 
capability of telling you the ab
solute address of a variable. The 
trick is only a minor infraction of 
the rules; you just use a do· 
nothing subroutine as the integer 
function. For example, in the 
demonstration program you 
would have: 

BASOF F = - LOC(X$5200) + 2 

instead of the constant. All that 
is needed for this to work is the 
following subroutine: 

SUBROUTINE LOC 
RETURN 
END 

You must make LOC a subrou
tine, even though you use it as a 
function. That is what makes it 
work. When arguments are 
passed to subroutines the first 
argument's address is placed in 
the HL register. BASOFF = 
- LOC(X$5200) puts the address 
X'5200' in HL. Since subroutine 
LOC Is not expecting any argu· 
ments and doesn't do anything 

but return, the HL register pair is 
left containing the address of the 
argument. The calling program, 
however, expects an integer 
value to be returned by the func
tion. By standard calling conven
tion for this compiler, a function 
returns an integer value (note 
that is value, not address) in the 
HL register pair. So there you 
have it. The calling program 
looks at H L for the function value 
and gets back the address it just 
put there. 

By using LOC in place of the 
magic number you no longer care 
exactly where the reference array 
is loaded, as long as it is in the 
lower 32K of memory. In fact, the 
X$5200 array is not really needed. 
It's only purpose was to give the 
programmer a known memory lo
cation to start from. Any array in 
the program can be the reference 
point by finding its LOC. 

Notice that plus two is added 
to the LOC of the reference ar
ray. You must increase the nega
tive subscript by one to point at 
X'0001' rather than zero, and you 
must count element X$5200(0). • 

Program Listing 

C OEMDMA -- Demonstrate FORTRAN Di r ect Memory Access 
c 
C JG Bende r, NSBFM 
C Los Alamos, NM 875 44 
c 
C Vecsion 81071 6 - 21 30 
c 
c 
C The purpose of thi s $MAIN pr ogr am i s to e stablish t he locatio 
n 
C of Common / BASECM/ a nd the XSS200() array at X'S200'. 
c 

c 
c 

c 

PROGRAM DEMDMA 
Integer• 1 XSS200 ( l) 
I n teger* 2 BASOFF 
Common /BASECM/ X$5200, BASOFF 
BASOFP ~ -20990 
Call SETBAS (X$5298 (BASOFF)) 
Stop **end 
End 

Subroutine SETBAS(ABSMEM ) 

C Set the location f o r base of memor y and point to the screen . 
C It is a good idea to also pass ABSMEH(l) as an argument s o yo 
u c a.n make 
C make absolute memory call s a t any time. 
c 

c 

l n te9e r•l ABSMEM(l) 
I n te9er • 2 LOCSCR 
Data LOCSCR/X ' 3C00 ' / 

C It is not necessary to put posit ive subscripts into variables 
, but it 
C will make it e as ier to adjus t the offset values fo r othe r mac 
hi nes . 
c 

c 
c 
c 

Call SCNDEM (ABSMEM ( LOCSCR) ,ABSMEM) 
Return 
End 

C Demons t ra t e the speed of direct scr een access . 
c 
C First •t1ash • t he screen 28 t imes with WRITES 
C Then • •• use •ca ll POKEs • 
C Then •.. d irect access t h ru an offset array 
c 

Subr outine SCNDEM(SCREEN,ABSMEM) 
c 

tnteger•l SCREEN (l), ABSMEM(l) , I l, Jl , Kl 

Program continues 



This is a picture 
of all the printers in the world 

that outsell the MX-80. 

E 
The one thing you can 't beat in the marke tplace is value. 
And there simply isn't a be tter combination of reliabil
ity, prin t quality, features and price in an 80-column 
printer than the Epson MX-80. Anywhere on earth. 

But while we're p leased to make the best-selling 80-
column printer in the world, we're hardly surprised. 
Because we decided a long time ago that the way to suc
ceed in this business is to build a good product, sell it at 
a fair price, and stand behind it. 

So we built our MX-80 with features like a choice of 
24 different type faces, graphics that riva l plotters, logi
cal seeking, bidirectional printing and the world's firs t 
disposable print head. We priced it at under $650. And 
if it breaks, we'll be here to fix it. 

That seems like a s traightforward enough policy. But 
when we fi rst introduced the MX-80, the compe tition 

la ughed. Now they' re cutting prices, introducing 
"new" models, and running splashy color ads, a ll in an 
effort to catch up. And they're not laughing. 

But you don't have to take o ur word for it. You've got a 
choice: you can buy the prin ter that's been embraced by 

several hundred thousand 
computer fanati cs a ll 
ove r the world. O r you 
can buy something else. 
And take your chances. 

,,- 97 

EPSON 
EPSON AMERICA, INC. 

3415 Kashiwa S treet, Torrance, CA 90505 • (213) 539-9140 
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Attache style cases for carrying and protecting a complete computer set-up. 
Constructed of the highest quality luggage material with saddle stitching. Will 
accommodate equipment in a fully operational configuration along with 
manuals, working papers and disks. Never a need to remove equipment 
from case. Simply remove lid. connect power and operate. 

• RS201 
• RS202 
• RS204 
• RS205 
• P401 
• P402 
• P403 
• P404 
•CC80 
•CC90 
• CC91 

TRS-80 Model I, Expansion Unit & Drives .. 
TRS-80 Monitor or TV set ............ . ... . 
TRS-80 Model Ill . ... ....... ............. . 
Radio Shack Color Computer ......... ... . 
Paper Tiger 440/445/460 ............. ... . . 
Line Printer II/IV ...... ............ .... . . . 
Epson MX70 or MX80 ............. ... ... . 
Epson MX100 . ..... . .... . ........ . ..... . . 
Matching Attache Case (5") .......... ... . . 
Matching Attache Case (3") .. . ..... . . .. .. . 
Matching Accessory Case .. ........... .. . 

$109 
84 

129 
89 
99 
89 
89 
99 
85 
75 
95 

COMC)Ulti ca company "139 • • 

5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (61 41 868-9464 z 

Then Parallel Processl 
CUE is a programmable processor which 

rapidly accepts from your computer data to be 
printed and then goes off-line to drive the printer 
-independent of your computer, which is now 
free. C UE is better than software spooling since 
none of your computer's memory, processing 
power, or disk drives are tied up. CUE is available 
in parallel, serial, or with both in 2- and 4-port 
models (connect several printers or computers) 
with from 16K to 32 K memory. Use as an interface o MlcroCOO'lpdi:>le Prtee1 begin ot $299. 

P.O. Box 7624. Atlanta, GA 30357 (404) 874-8366 ., 287 

336 • 80 Microcomputing, April 1982 

Inte9er•2 SOLID(31) . BLANltS (3 1 ) 
Data SOLID/ 3l•x 'BPBP ' I , BLAHJIS/ 3l•x. 2121 ' / 

c 
Call CLS (SCREEN) 
Call PRINT$(SCREEN(86). 'This ia uaing WRITE& ' ,21 ) 

c 
c Following code aet1 the ayate•'• curaor poaition in t he Devic 
e Control 
C Block t o the beq ining of t he sc r een. 
c 

c 
ABSMEM( X' 4821' J • X' II' 
ABSMEM(X' 4121') • X' 3C ' 

Do 5 l•l,32767 
5 Continue 
c 

Do 21 .Jl•l,21 
Do 18 ll•l,16 

Write (l,11111) SOLID 
11 Continue 
c 

c 

ABSMEM(X' 4828' ) • x' 88. 
ABSMEM(X'4821') • X'3C ' 

Do 28 Il• l, 16 
Write(l,1918) BLANltS 

28 Continue 
c 

c 
ABSMEM (X '4128 ') • x•ee• 
ABSMEM (X '4821') • X'3C' 

21 Continue 
c 
1811 For mat (lX,31112) 
c 
c 

Call CLS ( SCREEN) 
Call PRINT$(SCREEN(86) , 'Thia ia uaing POKE•' ,19) 
Do 25 I • l , 32767 

25 Continue 
c 

Do 48 Jl•l, 21 
Do 38 I•X'3C88' ,X'3FPP' 

38 Call POKE(I,X'BP ') 
c 

Do 48 I s X ' JCBI 1 , X' 3FFF • 
48 Call POKE(I,X'28' ) 
c 
c 

Call CLS(SCREEN) 

32) 
Call PRINT$ (SCREEN(88) , ' Thia ia with direct array access ', 

Do 58 I•l, 32767 
51 Continue 
c 

Do 78 Jl• l ,28 
Do 68 I • l, 1824 

68 SCREEN (l) = X'BP ' 
c 

Do 78 I =l ,1824 
78 SCREEN(!) • X'28' 
c 
c 

Call CLS (SCREEN) 
Call PRINT$(SCREEN( 54l),'D on e',7) 
Do 88 I • l,32767 

88 Continue 

c 
c 

Re turn 
End 

C CLS - - Clea r Screen s ubroutine 
c << this routine does not maintain the syate1n cursor locat ion 
pointer» 
c 

Subroutine CLS (SCREEN) 
c 

Integer*l SCREEN(l824) 
Integer*2 I 

c 
c Move blanks (charactei: X'28' ) to t he entire scr een. 
c 

Do 18 I • l, 1824 
1 8. SCREEN(!) = X'28 ' 
c 

c 
c 

Return 
End 

C PRINT$ -- Subroutine similar to BASIC ' a PRINT@ 
c Call with WHERE () array baaed at s creen pos ition ( l-1824 ) 
c STRING() array is the string to display. . . 
C LEN i a the length of STRING () (note this ve r sion ia ll'!'1ted 
c t o 127 characters because of the use of Integer*l for its typ 

~ · << ays t ezn cursoi: point e r at X'4928' ia no t raaintained by thi s 

c verai~n~ix of FORTRAN I / O and PRINT$ will no t be consistent in 
screen 
C placement. >> 
c 

Subroutine PRINT$ (WH ERE , STRING, LEN) 
c 

I n teger •l WHERE( l ) , STRING(l), LBN, ILOOP 

~ (this routine cannot che c k that WH ERE ia a c tually on the acre 
en, it 
C is really a g ener al ROVE s ubi:outine usable a nywhere . ) 
c 

Do 11 ILOOP•l ,LEN 
18 WHERE(ILOOP) • STRING(ILOOP) 
c 

Re turn 
END 
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Je~ , 
ANNOTATED BASIC-A NEW TEC HNIQUE FOR NEO 
PHYTES.- BASIC programming was supposed to be 
simple- a beginner's programming language which 
was so near to English that is could be easily 
understood. But, in recent years, BASIC has become 
much more powerful and therefore much more difficult 
to read and understand. BASIC simply isn't basic 
anymore. 

Annotated BASIC explains the complexi ties o f 
modern BASIC. It incl udes complete TRS-80· Level II 

INTRODUCTION TO TRS-80 LEVEL II BASIC ANO 
COMPUTER PROGRAMMING-by Michael P. Zabin
ski. Written by an experienced educator, this is the 
book for those beginners who want to learn about com
puters without having to become an expert. It has prac
tical programs, useful line-by-Hne comments, excel· 
lent flowcharts accompanied by line numbers and over 
200 exercises which help the reader assess progress, 
reinforce comprehension, and provide valuable prac
tical experience. BK1219 $10.95. • 

50 BASIC EXERCISES-by J. P. Lamoitier. This book is 
structured around the idea that the best way to learn a 
language is through actual practice. It contains 50 
completely explained exercises: statement and 
analysis of the problem, flowcharts, programs and ac· 
tual runs. Program subjects include mathematics, 
business, ~ames, and operat ions research, and are 
presenled in varying levels of difficulty. This format 
enables anyone to learn BASIC rapidly, checking their 
progress at each step. BK1192 $1 2.95· . 

THE BASIC HANDBOOK-SECOND EDITION-by 
David Lien. This book is unique. It is a virtual 
ENCYCLOPEDIA of BASIC. While not favoring one 
computer over another, i t explains over 250 BASIC 
words, how to use them and alternate strategies. If a 
computer does not possess the capabilities of a need· 
ed or specified word, there are often ways to ac
complish the same function by using another word or 
combination of words. That's where the H ANDBOOK 
comes in. It helps you get the most from your com· 
puter, be it a "bottom-of-the-line" micro or an oversized 
monster. BK1174 $19.95." 

LEARNING LEVEL II-by David Lien. Written especial· 
ly for the TRS-80, this book concent rates on Level II 
BASIC. It explores every important BASIC language 
capability. Updates are included for those who have 
studied the Level I User's Manual. Sections include: 
how to use the Editor, dual cassette operation, printers 
and peripheral devices, and the conversion of Level I 
programs to Level II. BK1175$15.95." 

BASIC BASIC (2NO EDITION)- by James S. Coan. This 
is a textbook which incorporates the learning of com
puter programming using the BASIC language with the 
teaching of mathematics. Over 100 sample programs 
il lustrate the techniques of the BASIC language and 
every section is followed by practical problems. This 
second edition covers character string handling and 
the use of data files. BK1026 $10.50. • 

ADVANCED BASIC-Appl ications including st rings and 
files, coordinate geometry, area, sequences and series, 
simulation and graphing and games. BK1000 $10.75.· 

BASIC programs that you can use. Each program is an· 
notated to explain in step-by-step fashion the workings 
of the program. Programs are flowcharted to assist 
you in following the operational sequence. And-each 
chapter includes a description of the new concepts 
which have been introduced. 

Annotated BASIC deals with the hows and whys of 
TRS-80 BASIC programming. How is a program put 
together? Why is it written t hat way? By observing the 
programs and following the annotation, you can devel
op new techniques to use in your own programs-or 
modify commercial programs for your specific use. 
Annotated BASIC Volume 1 BK7384 $10.95 
Annotated BASIC Volume 2 BK7385 $10.95 
Order Both Volumes and Save' BK738402 $18.95 

INTRODUCTION TO PASCAL-by Rodnay Zaks. A 
step-by-step intr.oduction for anyone wanting to learn 
the language quickly and completely. Each concept is 
explained simply and in a logical order. All features o f 

~~~e~~~~~~~;r;~{ wft~:;~:~~e~ntoate~~et~~ r:!~~~t~i 
the end of each chapter. It describes both standard 
PASCAL and UCSD PASCAL- the most widely used 
dialect for small computers. No computer or program
ming experience is necessary. BK1189 $14.95." 

PROG RAMMING IN PASCAL-by Peter Grogono. The 
computer programming language PASCAL was the 
first language to embody in a coherent way the con· 
cepts of structured programming, which has been 
defined by Edsger Dijkstra and C.A.R. Hoare. As such, 
it is a landmark in t he development of programming 
languages. PASCAL was developed by Niklaus Wirth 
in Zurich; it is derived from .the language ALGOL 60 but 
is more powerful and easier to use. PASCAL is now 
widely accepted as a useful language that can be effi· 
ciently implemented, and as an excellent teaching 
tool. It does not assume knowledge of any other pro
gramming language and therefore suitable for an in· 
troductory course. BK1140 $12.95. • 

-GAMES-
40 COMPUTER GAMES FROM KILOBAUD MICROCOM· 
PUT/NG-Forty games in all in nine different categories. 
Games for large and small systems, and even a section 
on calculator games. Many versions of BASIC used and 
a wide variety of systems represented. A must for the 
serious computer gamesman. BK738t $7.95. • 

BASIC COMPUTER GAMES-Okay, 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 
real buggers. You get the games, a description of the 
games, the listing to put in your computer and a sam
ple 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 with it. BK1074 $7.50. • 

MORE BASIC COMPUTER GAMES-Edited by David 
H. Ahl. More fun in BASIC! 84 new games from the peo· 
pie who brought you BASIC Computer Games. In· 
eludes such favori tes as Minotaur (battle the mythical 
beast) and Eliza (unload your troubles on the doctor at 
bargain rates). Complete with game description, list· 
inq and sample run. BK1182 $7.50. • 

WHAT TO DO AFTER YOU HIT RETURN-PCC's first 
book o f computer games. . 48 different computer 
games you can play in BASIC . .. programs, descrip· 
tions and many illustrations. Lunar Landing, Ham
murabi, King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market, etc. BK1071 $16.50". 

THEORY Z-How American Business Can Meet the 
Japanese Challenge-by Wi ll iam Ouchi. Why are the 
Japanese catching up and surpassing American in· 
dustrial productivity? What allows Japanese in· 
dustrialists to offer guaranteed l ifetime employment 
to their workforce? This book will help you understand 
the Theory Z managerial phi losophy and its implica· 
tions for the American corporate future. Examples are 
given of the American industrial giants already 
operating under Z·style management, and the impact 
of this style on t he quality of their executives and 
workers is explored. A must for the alert businessman, 
large or small. BK1226 $12.95• 

SO YOU ARE THINKING A BOUT A SMALL BUSINESS 
COMPUTER-by Richard G. Canning and Nancy C. 
Leeper. For a well-organ ized manual on the process of 
selecting the right computer system for your small 
business, this text can't be excelled. Designed to in· 
troduce the novice in data and word processing to the 
real benefits of computerization, the book is fi l led wit h 
money· and t ime-saving tips, photos of equipment, 
l ists of suppliers, prices, explanations of computer ter
minology, and helpful references to additional sources 
of informat ion. Everyone contemplating a f irst com· 
puter installation should have this book. BK1222 
$14.oo· 

PAYROLL WITH COST ACCOUNTING-IN BASIC- 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 w ith step-by-step instructions, flow· 
charts, and simple reports and CRT displays. Payroll 
and cost accounting features include separate pay· 
rolls for up to 10 companies, time-tested interac
tive data entry, easy correction of data ent ry errors, 
job costing (labor of distribution), check printing 
with full deduction and pay detail , and 16 differ
ent print ed reports, including W-2 and 941 (in CBASIC). 
BK 1Cl01 $20.00. • 

SOME COMMON BASIC PROGRAMS- Published by 
Adam Osborne & Associates, Inc. Perfect for non· 
technical computerists requi_ring ready-to-use pro· 
grams. Business programs, plus m iscellaneous pro
g1ams. Invaluable for the user who is not an experi· 
enced programmer. All will operate in the stand-alone 
mode. BK1053 $14.99 paperback. 

PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM- Learn how to un leash the power of a per
sonal computer for your own benefit in this ready-to· 
use data-base management program. BKt009 $t1 .95. • 

-MONEYMAKING-
HOW TO MAKE MONEY WITH COMPUTERS- In 10 in· 
formation-packed chapters, Jerry Felsen describes 
more t han 30 computer-rel ated, money-making, high 
profit. low c ap ital i nvestment opport u n iti es . 
BK1003 $15.00. • 

HOW TO SELL ANYTHING TO ANYBODY- Accord ing 
to The Guinness Book of World Records, the author, 
Joe Girard, is "the world 's greatest salesman." This 
book reveals how he made a fortune-and how you 
can. too. BK7306 $2.25. • 

THE INCREDIBLE SECRET MONEY MACHINE- by 
Don Lancaster. A different kind of "cookbook" f rom 
Don Lancaster. Want to s lash taxes? Get free vaca· 
tions? W in at investments? Make money from some
th ing that you like to do? You' l l find this book essent ial 
to give you the key insider details of what is really in· 
volved in starting up your own money machine. BK 1071 
$5.95 .• 

"No C.O.D. orders accepted. Al l orders add $1.50 for the first book, $1 .00 each addi· 
tional book, $10.00 per book foreign airmail. Please allow 4-6 weeks for delivery. Ques
tions regarding your order? Please write to Customer Service at the following address. 

Use the order card in this m agazine or itemize your order on a separate p iece of paper 
and mail to 80 Microcomputing Book Department• Peterborough NH 03458. Be sure to 
include check or detailed credit card information . 

FOR TOLL FREE ORDERING CALL 1-800-258-54 73 

.-See List of Advertisers on page 338 80 Microcomputing, April 1982 • 339 



MICROCOMPUTING CODING SHEETS Microcom· Z-80 SOFTWARE GOURMET GUIDF. AND COOKBOOK 
puling's dozen or so programmers wouldn't try to work -by Nat Wadsworth. Seel bi 's newest cookbook! This 
without these handy scratch pads, which help prevent book contains a complete description of the powerful 
the little errors that can cost hours and hours of Z-80 instruction set and a wide variety of programming 
programming time. Available for programming is information. Use the author's lngre.dients including 
Assembly/Machine Language (PD1001), which has col- routines, subroutines and short programs, choose a 
umns for address, instructfon (3 bytes), source code time-tested recipe and start cooking! BK1045 $16.99 • 
(label, op code, operand) and comments; and for 
!!ASIC (PD1002) which is 72 columns wide. 50 sheets t~ 
a pad. $2.39. • -

-Z-80-
TRS·BO ASSEMBLY LANGUAGE-by Hubert S. Howe, '1 
Jr. This book Incorporates into a single volume all the l~'*'--'.;s;;:i'il 
pertinent facts and information you need to know to 
program and enjoy the TRS-60. Included are c lear 
presentations of all Introductory concepts, completely 
tested practical programs and subroutines, details of 
ROM and RAM and disk operating systems, plus com
prehensive tables, charts and appendices. Suitable for 
the first lime user or more experienced users. BK1217 
$9.95.· 

PROGRAMMING THE Z-80- by Rodnay Zaks. Here Is as
sembly language programming for the Z-80 presented as 
a progressive, step-by-step course. This book Is both an 
educational text and a self-contained reference book, 
useful lo both the beginning and the experienced pro
grammer who wish to learn about the Z-a<J. Exercises to ~=;:;;r;i.:::iiii!!lt: 
test the reader are included. BK 1122 $15.95. • for Model I and Model Ill 
INSIDE LEVEL II- For machine language program
mers. This Is a comprehensive reference qulde to the 
Level II ROMs, allowing easy utlllzat1on of the 
sophisticated routines they contain. It concisely ex
plains set-ups, calling sequences, variable passage 
and 1/0 rout ines. Part II presents an entirely new com
posite program structure which unloads under the 
SYSTEM command and executes In both BASIC and 
machine code with t he speed and efficiency of a com
plier. Special consideration Is given to disk systems. 
BK1163 $15.95. • 

Al last! No more fl ipping through the pages of the 
Basic manual! No more working through the maze of 
machine language instruct ions! These cards com
pletely summarize the Basic and Assembler manuals! 
FEATURES INCLUDE: 
memory map, eyeball graphics, math instructions. 
basic commands, store instructions, basic functions, 
load instructions, basic statements, move instruc
tions, special keys, exchange instructions, print using 
examples, shif t Instructions, basic special c haracters, 

ALL NEW-FOR 80 OWNERS 

•Z·BO ASSEMBLY LANGUAGE PROGRAMMING
BK1177-by Lance A. Leventhal. This book thoroughly 
covers the Z-60 Instruction set, abounding in simple 
programming examples which Illustrate software de
velopment concepts and actual assembly language 
usage. Features Include z-ao 1/0 devices and interfac· 
ing methods, assembler conventions, and comparl· 
sons with 8060A/8065 Instruction sets and interrupt 
structure. $16.99. • 

6809 
6809 MICROCOMPUTER PROGRAMMING AND 
INTERFACING-by Andrew C. Staugaard, Jr. Gelling 
Involved with Tandy's new Color Computer? If so, this 
new book from the Blacksburg Group will allow you to 
exploit the awesome power of the machine's 6609 
microprocessor. Detailed Information on processor ar· 
chltecture, addressing modes, register operation, data 
movement, arithmetic logic operations, 1/0 and inter
facing Is provided, as wel l as a review section at the 
end of each c hapter. Four appendices are included 
covering the 6609 instruction set, specification sheets 
of the 6609 family of processors, other 6600 series 
equipment and the 6609/6621 Peripheral Interface 
Adapter. This book Is a must for the serious Color Com
puter owner. BK1215 $13.95.· 

compare instructions, basic and assembler messages 
and codes, branch instructions, basic facts, data 
alteration instructions, reserved words, 110 instruc
tions, ROM routines, complete character chart with 
graphics and space-compression codes, hex-dee 
c hart, control code cross-reference, assembler i n· 
struction s commands and operators, screen line 
layout, editor commands & subcommands, condition 
code easy access 
Plus- " magic graphics number-a mystery until you 
learn how to use it! 
Designed as a fold -up, accordion-style card, fits in yo ur 
pocket. Panels organized for optimum speed for 
reference. 
Model I: Basic only FC1001 $2.95, Basic and Assembler 
FC1002 $4.95 
Model Ill: Basic on ly FC1004 $3.95, Basic and 
Assembler FC1003 $5.95 

ENCYCLOPEDIA FOR THE TRS·BO .. is 
the newest peripheral for your micro
computer. This ten-volume reference 
series contains programs and artic les 
especially selected to extend the docu
mentation that comes with the TRS-80. 
Volumes of the Encyclopedia are being 
issued one-at-a-time, approximately six 
weeks apart. This means that each new 
volume will reflect the latest develop
ments in TRS-80 mlcrocomputln~. 
Encyclopedia for the TRS-80 is avail· 
able in two editions. The deluxe 
COLLECTOR'S EDITION has a hand
some green and black hard cover with a 
dust jacket. A soft cover edition is also 
available. 

ENCYCLOPEDIA FOR THE TRS-80* 

To order single hard cover volumes of 
the Encyclopedia please specify: 
Volume 1 EN8101 $19.95• 
Volume 2 EN8102 $19.95• 
Volume3 EN8103 $19.95• 
Volume 4 EN8104 $19.95• 
Volume 5 EN8105 $19.95• 

To order sing le soft cover volumes of the 
Encyclopedfa please specify: 
Volume 1 EN8081 $10.95• 
Volume 2 EN8082 $10.95• 
Volume 3 EN8083 $10.95 • 
Volume 4 EN8084 $10.95• 
Volume 5 EN8085 $10.95 • 
Volumes EN8086 $10.95• 
Volume 7 EN8087 $10.95• 

ENCYCLOPEDIA 
FOR THE TRS-80* 

~-;.· 

-~~, 

SPECIAL INTRODUCTORY OFFER 
Order the entire set (the first ten volumes) 
of the Encyclopedia for the TRS-80 and 
receive the tenth volume FREE! 

10 Volume deluxe hard cove r 
COLLECTOR'S EDITI ON -a $199.50 
value. 

EN8100 $164.00 postpaid 

10 Volume soft cover edition, a $109.50 
value. 

EN8080 $83.00 postpaid 

ENCYCLOPEDIA LOADER is the 
so ftware compa nion to the 
Encyclopedia for the TRS-80. This 
special series of cassettes will 
allow you to load selected pro· 
grams from the Encyclopedia in
stantl y. Hours o f keyooaraing time 
and the aggravating searcn for 
typos is eliminated by using the 
Encyclopedia Loader. 

Encyclopedia Loader for Volume 1 
of tile Encyclopedia of the TRS-80 
is available at a Special lntroduc· 
tory Price of $12.95 (a $14.95 
value). To take advantage of this 
offer specify: 

EL800111 $12.95• 

Additional Encyc lopedia Loaders 
wi ll be avai labre as each volume 
of the Encyc lopedia for the TRS-
80 is issued. To order specify 
Encyclopedia Loader: 

Volume 2 EL8002 
Volume 3 EL8003 
Volume 4 EL8004 
Volume 5 EL8005 
Volume 6 EL8006 
Volume 7 EL8007 

$14.95* 
$14.95* 
$14.95* 
$14.95* 
$14.95* 
$14.95* 

•No C.0.D. orders accepted. All orders add $1.50 for the first book, $1 .00 each addi· Use the order card in this magazine or Itemize your order on a separate piece of paper 
Ilona! book, $10.00 per book foreign airmai l. Please a llow 4-6 weeks for delivery. Ques- and mall to 80 Microcomputing Book Department• Peterborough NH 03456. Be sure to 
tlons regarding your order? Please write to Customer Service at the following address. include check or detailed c redit card Information. 

FOR TOLL FREE ORDERING CALL 1-800-258-54 73 
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e UNDERSTANDING AND PROGRAMMING MICRO. 
COMPUTERS- BK7382- A valuable addit ion to your 
computing library This two-part text includes the best 
art icles that have appeared in 73 and Kilobaud 
Microcompuling magazines on the hardware and soft· 
ware aspects ol microcomputing. Well-known authors 
and well·structured text helps the reader get involved. 
$10.95" 

•SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTING- BK7311 - A collection of the best articles that 
have appeared In Kiiobaud MICROCOMPUTING. lnclud· 
ed is material on the TRS-SO and PET systems, CPIM, the 
8080/8085/Z-80 chips. the ASA·33 terminal. Dai~ base 
management, word processing. text editors and file 
structures are covered too. Programming techniques 
and hard-core hardware construction projects for 
modems, high speed cassette interfaces and TVTs are 
also included In this large format. 200 plus page edition 
$10.95.· 

TRS·80 DISK AND OTHER MYSTERIES-by Harvard C. 
Pennington. This Is the definitive work on the TRS-80 
disk system. It Is fu ll of detailed " How to use," infor
mation with examples, samples and in-depth explana
tions suitable for beginners and professionals alike. 
The recovery of one lost file is worth the price alone. 
BK1181 $22.50." 

MICROSOFT BASIC DECODED AND OTHER MYS· 
TERIES- by James Farvour. From the company that 
brought you TRS·BO DISK AND OTHER MYSTERIES. 
Contains more than 6500 lines of comments for the dis
assembled Level II ROMs and six additional chapters 
describing every BASIC subroutine, with assembly 
language routines showing how to use them. Flow
c harts for all majo r routines give the reader a real in· 
sight Into how the interpreter works. BK 1186 $29.50. • 

DON'T (or How to Care for Your Computer)-by Rod· 
nay Zaks. In plain language, wi th numerous illustra
tions, this book tells all the do's and don't's of the care 
preservation and correct operation o f the small com: 
puter system. Specific chapters cover each piece oi 
hardware and software, as well as safety and securi ty 
precautions and help for problem situations. Have 
your computer work right the first time and keep it 
~g.:,k~~~er ~~e~~c~~mnfmound required. For all 

HOBBY COMPUTERS ARE HERE!lf you want to come 
up to speed on how computers work- hardware and 
software-this is an excellent book. It starts with fun
damentals and explains the circuits and the basics of 
programming, along with a couple of TVT construction 
projects, ASCII, Baudot, etc. This book has the highest 
recommendations as a teaching aid. $4.95. • BK7322 

THE NEW HOBBY COMPUTERS- This book takes it 
from where Hobby Computers Are Here! leaves off, with 
chapters on Large-Scale Integration, how to choose a 
microprocessor chip. an introduction to programming, 
low.cost 110 for a computer, computer ari thmetic, check· 
ing memory boards . .. and much, much more! Don' t 
miss this tremendous value! Only $4.95." BK7340 

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 
- The Beginner's Book-Written for readers who know 
nothing about computers- for those who have an in
terest 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 integral part of life and 
society. During any g iven day you are affected by com· 
puters, so start learning more about them with Volume 
0. BK11 30 $7.95." 

MOD Ill ROM COMMENTED-Soft-Sector marketing, 
1981. This book is not an instruction course on 
machine language, bul rather an Information source 
that you can use time and time again for writing your 
own program or patching old Mod I machine lan11uage ;r 
programs. It contains an explanation of ROMs in the 
latest machine from Tandy, with most every location of 
the 14K ROMs listed, with comments. BK1235 $22 50 fZJ 
THE CUSTOM TRS·80 AND OTHER MYSTERIES-by,N 
Dennis K1tsz. More than 300 pages of TRS-80 customiz· ' • 
mg information. With this book you' ll be able to ex- KILOBAUD KLASSROOM- by GeorQe Young and Peter 
plore your computer l ike never before. Want to turn an Stark Learning electronics theory without practice isn't 
8 track Into a mass sto rage unit? Individual reverse easy. And it's no fun lo build an electronics project that 
characters? Replace the BASIC ROMs? Make Music? you can't use. Kilobaud Klassroom, the popular series 
High speed, reverse video, Level I and Level II? Fix i t i f first published in Kilobaud M1crocomputing, combines 
it breaks down? Al l this and much, much more. Even if theory with practice. This is a practical course in digital 
you have never used a soldering iron or read a circuit electronics. It starts o ut with very simple electronics 
d ia11ram, this book will teach you how! This is the projects, and by the end of the course you'll construct 
definitive guide to customizing your 80! BK 1218 your own working microcomputer! 
$29.95. • Authors Young and Stark are experienced teachers, 

BASIC FASTER AND BETTER AND OTHER MYS· 
TERIES-by Lewis Rosenfelder. You don't have to 
learn assembly language to make your programs run 
fast. With lhe dozens o f programming tricks and 
techniques in this boo k you can sort at hilJh speed, 
swap screens in the twinkling of an eye. write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power of USA calls. BK1221 
$29.95 . • 

THE CP/M HANDBOOK (with MPIM)- Dy Aodnay Zaks. 
A complete guide and re ference handbook for CPIM
the industry standard in operating systems. Step·by· 
step instruction for everything from turning on the 
system and inserting the diskette to correct user 
discipline and remedial action for problem si tuations. 
This also includes a complete d iscussion of all ver
sions of CPIM up to and Inc luding 2.2, MP/M and 
COOS. BK 1187 $14.95. • 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

and their approach is simple and direct. Whether you're 
learning at home or In the c lassroom, this book provides 
you with a sol id background in electronics-and you'll 
own a computer that you buil t yourself! BK7386 $14.95 

TOOLS & TECHNIQUES FOR ELECTRONICS-by A. A. 
Wicks is an easy.to-understand book written for the 
beginning kit·bullder as well as the experienced hob
byist. II has numerous pictures and descriptions of the 
safe and correct ways to use basic and specialized tools 
for electronic projects. as well as specialized metal· 
working tools and the chemical aids which are used in 
repair shops. $4.95." BK7348 

HOW TO BUILD A MICROCOMPUTER-AND REALLY 
UNDERSTAND IT- by Sam Creason. The electronics 
hobbyist who wants to build his own microcomputer 
system now has a practical .. How-To .. guidebook. This 
book is a combination technical manual and program· 
ming guide that takes the hobbyist step-by-step through 
lhe design, construction, test ing, and debugging of a 
complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95." BK7325 

·No C.O.D. orders accepted. All orders add $1 .50 for the first book, $1.00 each addi· 
tional book, $10.00 per book foreign airmail . Please allow 4·6 weeks for delivery. Oues· 
tions regarding your order? Please write to Customer Service at the fol lowing add ress. 

Use the order card in this magazine or itemize your order on a separate piece of paper 
and mall to 80 Microcompuring Book Department • Peterborough NH 03458. Be sure to 
include check o r detailed credit card informat ion. 

FOR TOLL FREE ORDERING CALL 1-800-258-54 73 

..-See List of Advertisers on page 338 80 Microcomputing, April 1982 • 341 



f0CAlENDAR 
April 

1-3 Alaska Association for Computers 
In Education, Anchorage, AK. Edu
cational Computing-The Future 
Is Now Conference, Anchorage, 
AK. 

2-3 Montana Council of Teachers of 
Mathematics and Montana Office 
of Public Instruction. Rocky Moun
tain Computer Conference for Edu
cators, Ramada Inn, Billings, MT. 

2-4 Kengore Corp., Franklin Park, NJ. 
Eighty/Apple Computer Show-An 
Exposition for Products and Ser
vices for Apple and TRS-80 Com
puters, NY Statler Hotel, New York, 
NY. 

2-4 Kengore Corporation, Franklin 
Park, NJ. Eighty/Apple Computer 
Show, New York City, NY. 

5- 7 American Federation of Informa
tion Processing Societies Inc., Arl
ington, VA. 1982 Office Automa
tion Conference, Moscone Center, 
San Francisco, CA. 

6- 9 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Design, Sacramento, CA. 

7-9 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Planning, Chicago, IL. 

12-14 American Management Associa
t ions, New York, NY. Course on Pa
perwork Management, Chicago, IL. 

12-16 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Design/Structured Pro
gram Design, Raleigh, NC. 

13- 16 Ken Orr and Associates Inc. , 
Topeka, KS. Course on Structured 
Data Base Design, Washington, 
DC. 

13-16 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Requirements Definition, St. Paul, 
MN. 

15-17 The Interface Group, Framingham, 
MA. Showcase Expo for Small 
Business Proprietors, Independent 
Neighborhood Professionals and 
Mid-Level Corporate Managers, A. 
J. Cervantes Hall, St. Louis. 

15-18 National Computer Shows, Chest
nut Hill , MA. Southwest Computer 
Show and Office Equipment Expo
sition, Market Hall, Dallas Market 
Center, Dallas, TX. 

16-18 Virginia Computer User's Confer
ence, Association for Computing 
Machinery, and Virginia Polytech-
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nic Institute and State University. 
: 2th Annual Conference with 
topics on artlflclal Intelligence, of
fice automation and data-base 
management, Marriot Hotel, 
Blacksburg, VA. 

16-18 Technical Education Research 
Centers, Cambridge, MA. Micro
computers In Education Work· 
shops, Jersey City State College, 
Jersey City, NJ. 

19 Ken Orr and Associates Inc., 
Topeka, KS. Course on Manage
ment Overview of Data Structured 
Systems Development, Boston, 
MA. 

19- 23 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Design/Structured Re
q u I re ments Definition, Lake 
Tahoe, NV. 

20 Ken Orr and Associates Inc., 
Topeka, KS. Course on Manage
ment Overview of Data Structured 
Systems Development, Washing
ton, DC. 

20-23 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Design, Dallas, TX. 

22-23 Data Processing Management 
Association, Mile High Chapter, 
Denver, CO. Exposition and Con
ference of Computer Technology, 
Rocky Mountain Data Processing 
Expo, Curigan Hall, Denver. 

22- 25 The National Computer Shows, 
Chestnut Hill, MA. New York Com
puter Show and Office Equipment 
Exposition, Nassau Coliseum, 
Uniondale, Long Island, NY. 

23-25 The Interface Group, Framingham, 
MA. Showcase Expo for Small 
Business Proprietors, Indepen
dent Neighborhood Professionals 
and Mid-Level Corporate Manag
ers, Miami Expo Center, Miami, FL. 

24 John Craig's Computer Swap, Palo 
Alto, CA. Flea Market for Com· 
puter Enthusiasts, Santa Clara 
County Fairgrounds, San Jose, 
CA. 

26-30 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Design/Structured Pro· 
gram Design, Omaha, NE . 

May 
3-7 Ken Orr and Associates Inc., To-

peka, KS. Course on Structured 
Systems Design/Structured Re· 
qulrements Definition, Tampa, FL. 

4 University of New Hampshire, 
Computer Science Department. 
Microcomputer Fair, Memorial 
Union Building, UNH, Durham, NH. 

4-7 Integrated Computer Systems, 
Santa Monica, CA. Hands-On Pas· 
cal Workshop, San Francisco, CA. 

4-7 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Requirements Definition, Seattle, 
WA. 

4-8 University of Cal ifornia Extension, 
Berkeley. 16-Blt Microprocessor 
Workshop, (6 week even ing 
course), Mountain View, CA. 

6-9 The National Computer Shows, 
Chestnut Hill, MA. Southern Call· 
fomla Computer Show and Office 
Equipment Exposition, L.A. Con
vention Center, Los Angeles. 

7-9 The Interface Group, Framingham, 
MA. Showcase Expo for Small 
Business Proprietors, Independent 
Neighborhood Professionals and 
Mid-Level Corporate Managers, 
Anaheim Convention Center, Ana
heim, CA. 

10-14 Ken Orr and Associates Inc. , 
Topeka, KS. Course on Structured 
Systems Design/Structured Pro
gram Design, Portland, OR. 

11-12 The Yankee Group, Cambridge, 
MA. The Next Generation of Con
sumer Electronics Seminar, New 
York City, NY. 

11-13 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Systems Planning, Washington, 
DC. 

11-14 Integrated Computer Systems, 
Santa Monica, CA. Distributed Pro
cessing, Mini and Microcomputer 
Implementations, San Francisco, 
CA. 

17-19 Software Design Associates, New 
York City. 20th User Conference: 
Productivity In the 80s, Hyatt 
Regency Crystal City, Arlington, 
VA. 

18- 19 The Yankee Group, Cambridge, 
MA. The Next Generation of Con
sumer Electronics seminar, Palo 
Alto, CA. 

18-20 Technical Education Research 
Centers, Cambridge, MA. Micro
computers In Education Work· 
shops, Gutman Library, Cam
bridge, MA. 

18-21 Ken Orr and Associates Inc., 
Topeka, KS. Course on Structured 
Requirements Definition, Kansas 
City, MO. 



FOR FAST RELIEF 
Take DOSPWS 3.4 

Do you have that tired 
dragged out feeling 
known as "DOS Drag" 

from an operating system 
that is just too slow? Do 
you have "Computis 
lnterruptous" because 
you spend more time 
with your DOS manual 
than you do at your com
puter? Has an undepend
able DOS got you down 
with the inadvertent "Dumps"? 

Then you need DOS PLUS 3 .4 . 
DOSPLUS 3.4 contains all the active 
ingredients for a quick recovery. Dependable fast 

action features like instant boot-up, BASIC array sort 
(multi-key, multi-array), Tape/Disk-Disk/Tape utility 
(with program relocator), Input@( controlled screen 
input from BASIC), and complete disk editing 
features including random access file editing and 
ASCII modification on sector dump utility. 

Jl nd who wouldn't feel better with proven fea.n. tu res like the ability to use a "DO" (command 
chaining) file from within a BASIC program, 

and more reliable BACKUP and FORMAT utilities. 

• 

MICRO SYSTEMS 
SOFTWARE, INC. 
5846 Funston Street • Hollywood . FL 33023 

• 0 0 

0 

In addition, yoµ have the 
convenience of repeating 

the last DOS command 
with"/" < ENTER>, a 

single file convert from 
Model Ill TRSDOS, file 

directory supported for 
Model Ill TRSDOS disks, 
complete device routing 

supported with FORCE and 
JOIN, and the ability to read or 

create 40 track disks in 80 track 
drives. Plus many o ther time and effort 

saving features. 

O f course, in order for a prescription to work, 
you've got to follow instructions - in this case 

the instructions are contained in the new 
easy to use easy to follow 240 page DOSPLUS 
users guide with system technical reference section. 
So, if you're expe,riencing any DOS 
related discomfort, get instant relief. s 149 95 
Get DOSPLUS 3.4 

DOSPWS 
First In the Industry backed by a llfedme warranty • 

(Outside of Fla.) 
CALL TOLL FREE 

1-800-327-8724 

FOR VlSA/llASnAa<ARGE/C.O.D. ~OERS 
TOLL FREE LINES WH..L ACCEPT 0R0£RS ONLY! 
F0t Appltcabons and Toc:hnical •rlormation 
call (305) 983·3390 °'drop us a card. 

Dea\ef's 1nqumes invited 



Wayne Green Books 

"TRS·BO is a trademark of 
Radio Shack D1v1s1on of Tandy Corp 

Annotated BASIC-A New Technique for Neophytes. 
BASIC programming was supposed to be simple- a beginner's programming 

language which was so near to English that it cou ld be easily understood. But, in re
cen t years, BASIC has become much more powerfu l and therefore much more dif
ficult to read and understand. BASIC simply isn 't basic anymore. 

Annotated BASIC explains the complex it ies of modern BASIC. It inc ludes com
plete TRS-80" Level II BASIC programs that you can use. Each program is annotated 
to exp lain in step-by-step fashion the workings of the program. Programs are 
flowcharted to assist you in fo llowing the operational sequence. And- each chapter 
includes a description o f the new concepts which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. 
How is a program put together? Why 1s it written that way? By observing the pro
grams and fo llowing the annotation. you can develop new techniques to use in your 
own programs - or modify commercial prog rams for your specif ic use. 
Annotated BASIC Volume t contains Pro1ecting Profits. Surveyor Things 10 Do T dx Shelter. Introduction lo 
0191ta t Logic. Camelot. The Soundex Code. Deduction. Op Amp. Contrac1or Cost Est1ma11ng 

BK7384 $10.95 ISBN 0·88006 028-X 

Annotated BASIC Volume 2 contains Rough Lumber List. Trip Mileage. Fl ight Plan. OSCAR Data, SWR/Antenna 
Design. Supermaze. Petals Around the Rose. Numeric Ana lysis, Demo ns. Air Raid. Geography Test. Plumbing 
System Design BK7385 $10.95 ISBN 0·88006-037·9 

Order Both Volumes and Save! BK738402 $18.95 

Kilobaud Klassroom-
A practical course in digital electronics 
by George Young and Peter Stark 
Learning electron ics theory w ithout practice isn' t easy. And irs no fun to build an 
electronics project that you can·t use. Kilobaud Klassroom, the popular series first 
published in Kilobaud Microcomputing. combines theory with practice. Thi s is apracti· 
cal course in digital elec tron ics. It starts out with very simple electronics projects. and 
by the end o f the course, you 'll construct your own working microcomputer! 
Authors Young and Stark are experienced teachers, and their approach is simple 
and direct . Whether you ·re learning at home or in the classroom. th is book pro
vides you wi th a sol id background in elec t ronics- and you 'll own a compu ter that 
you built yourse lf ! 
Kilobaud Klassroom contains Getting the Bal l Rolling. Gates and F lip-Flops Explained. J K Flip- Flops and 
Clocked Logic PC Boaras and Power Supplies. Hardware Log1cat Functions. Voltage. Cun ent and Powe1 Sup· 
pltes. Trans1sto1s. Diodes and OP Amps. Pulses and More Pulses. Counters and Reg1ste1s. Bus Traff ic Con
l rol. ROM a11d RAM Memoroes. 110 Circui try Parallel and Seroal 110 Ports. Computer 110 Il l. Compu1er 110 IV . 
Computer 1/0 V Processor Connec11ons Finally . The Kilobaud Krescendo. Eproms and Troubleshooting . 
Expansions an<l Programming. Machine-Language Prog1amming. Assembly·Language Programming. Con 
necting to the Outside World 

The New Weather Satellite Handbook 
By Dr. Ralph E. Tagga rt WBBDQT 

ISBN 0-88006-027-1 BK7386 $14.95 

Here is the completely updated and revised edit ion of the best-sell ing Weather 
Satellite Handbook - containing all the in formation on the most sophist icated 
spacecraft now in orbit. Dr. Taggart has wri tten this book to serve bo th the ex
perienced amateur satellite enthusiast and the newcomer. The book is an in troduc
tion to satellite watching that tells you how to construct a complete and highly effec
tive ground station . Not just ideas, but solid hardware designs and all the instruc
tions necessary to opera te the equipment are included. An ent ire chapter is devo ted 
to microcomputers and the Weather Satellite Station . And for the thousands of ex
perimenters who are operating stations, The New Weather Satelli te Handbook 
details all the procedures necessary to follow the current spacecraft. 
Wea1her Satellue contains Operational Satell ite Systems. Antenna Systems. Weather Satell ite Receivers. A 

Cathode Ray lube (CRT) Moni tor tor Satell ite Pic ture Display. A Dorec t-P11nt1ng Facsimile System for Weather 
Sate1111e Display. How to Fond the Satell11e. Test Equipment. Microcomputers a~d the Weather Satellite Station. 
Slal1on Opera11ons 1sBNo-sa006ots.a available now! BK7383 $8.95 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or itemize your order on a separate piece o f paper and mail to Wayne Green Books Att: Sales • Peterborough NH 03458. 
Be sure to include check or detailed credit card information. (Visa. Master Charge o r American Express accepted.) 
No C 0 .D. orders accepted. A ll orders add $1.50 tor the first book. postage and handling; $1 .00 each add1t1onal book, $10.00 per book foreign air mai l. 
Please allow 4- 6 weeks after publication for del ivery. Questions regarding your order? Please write to Customer Service at the above address. 
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LYNX. 
TRS-80 
MODEM 

$23988 

DELIVERED 

U (Offlpotob1l1ty with both Model I ond Ill 
0 N o \eporo1e purchow=\ required 
0 One yeor warranty 
0 Auto dt0I/ Auto on\wer 
0 W o tlo with a ny software, 1nclud •nQ Sl ·80 

by Micklu' 
0 Act1"'e CLEAR, BREAK, orod "CONTROl" key' 
0 Ho11 or fvH duplex , vor1oble word ler'IQth , 

parity , ond ltop bit' 
0 0.ol from phone, l..eyboord. or memory 
O Worlu w1th or without Mode\ 111 RS. '232 cord 
O Con be placed on either $ide of Model Ill 
O No tool' needed to in ,toll 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

°L'b\10M 
l..:...:.LIME 

Orders & Information 
(603)-673-8857 

Orderi Only 
(800~3•3-0726 

12 Johnson St<eet, Milford NH 03055 

Aliens , Androids , and Earthlings of sound 

body and mind. We need you! 

The Hypergote Centurion Guild is in dire 

need of recruits for the Solon Centurion 

Bose. 

Appl icants must own a TRS-80 Model I or 111. 

Send resume to our earth b a sed agency: 

SYNERGISTIC SOLAR INC. 
P. 0. Box 560595 
Miami, FL33156 

NONFICTION 
Hypergote Cen tu rion and Hypergote Patrol 

Are Coming Soon ! ! ! 

RETURN FR011 LISTED 

STOCK OPTION 

INVESTING 

HANDLES CALLS, PUTS, SPREADS, IN 
AND OUT1 C0111'1ISSIONS, RISK, COST 
OF 110NEY, DIVIDENDS. TABLES AND 
GRAPHS. PRINTS, STORES TO DISK. 
INDEXED l1ANUAL A COf1PLETE 8UIDE 
TO OPTION INVESTING. 11/ C ~ VISA. 
•12:5. SEND FOR FREE BROCHURE. 
OPT I ONB-BO • BOX 471 E 

CONCORD, 11ASS 01742 * IRADEllo\RK TANDY CORP • IRADEllo\RK AfPLE CllftPUIER, m 

.... see List of Advertisers on page338 

81 7 TAPE OPERATING SYSTEM w ill le t you 
• Save & Load programs 6X faster than Model·1 . 
• Save & Load Data Arrays over SOOX faster. 
• Backup standard System tapes thal load·n·go. 
• Certify cassette tapes for 61 7 use. 
$24.95 Specify Model 1/3 16K/32K/48K RAM. 
Inexpensive Upgrades available. 3rd year of sales. 

817 DISK/BAS isa Disk version. Lets you save any 
d isk file to cassette at 3000 baud. Inexpensive way 
to backup your files. Works with any DOS. Includes 
tape certifier. Requires 32K RAM·up. 
S1 9 .9S Specify Model 1 /3. 

WOROSMITH Word·processing program in BASIC. 
A 'Trainef for more complex W/ P programs. Easy· 
to·use. Specify Tape/ Disk version. Tape version 
requires 81 7 Tape Operating System (above). Disk 
version requi res 32K RAM· up. Uses MX·SO Printer. 
S19.9S Specify Model 1/ 3. 

Add $1.00 postage/handling per item. 

Write for additional Products info. 

ABS Suppliers 
3352 Chelsea Circle 
Ann Arbor, Ml 48104 

(313) 971-1404 

MEMOREX 
n.lllBLE DISCS 

WE Will NOT BE UNDER· 
SOLDfl Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.O.D.'s 
accepted 

.... 173 

San Luis Obispo. CA 
9340 I In Cal. call 
(800)592·5935 or 

6SfilWtAiiilii)i'fa(805)543· 1037 
.... 201 

for POCKET COMPUTERS 
Game Pac 1: OLD FAVORITES 

Five proven games, updated with exciting new lea· 
lures. Fun for all' PLANET-Land on any pl~net. ZILCH· 
Bagles, I ·9 digit numbers. HILO-Nifty version of Stars. 
COINS-Computer "learns" to win. WINNER-You Lose1 
Includes complete notes and listings $9. 

with cassette $14. 
BEGINNERS GUIDE TO PROGRAMMING 

the Sharp/ Rad io Shack Pocket Computer 
It's fast, fun and easy. You'll understand every word 

and be amazed how easily you progress. No other 
method brings positive results so quickly $19. 
YOU ANO YOUR DOLLARS: All ABOUT INTEREST 

99 basic questions answered with 17 dynamite pro· 
grams. Includes variable and fixed rate home loans. 
Also annu1t1es. present and future value, notes and 
contracts. cash flow analysts and much more. $19. 

with cassette $33. 
!Rem11 m US tunds. Add $2 !or hrs! cla ss delivery Add SJ 11 outside 
US Cahl add 6'\ sales tax ) 
AND WE HAVE OTHERS! For a copy of our catalog, 
circle our number on your bingo card or write directly. 

HAN CO Software (formerly XCEL) 
P.O. Box 4772H. Sylmar, CA 91342 
(213) 367-4366 .,..370 

-NEW
woRo PROCESSING 

STATIONERY 

CLEAN-EDGE CONTINUOUS 

TRACTOR FEED LETIERHEAD 

NO PIN HOLE EDGES 

CUT SHEET APPEARANCE 

REASONAB LE COST 

BLACK OR COLOR PRINTING 

VARIETY OF PAPERS 

OFF THE SH ELF DELIVERY 
PRICE & SAMPLES 

RABCO ENTERPRISES 
806 FREEDOM CIRCLE 

HARLEYSVILLE. PA 19438 
...-366 

SOFTCO 
Software 

forTRS80 
Model II 

FILEMASTER™$149.95 
Data Base Management System 

File Creation and Handling 
Interact up to 5 files 
User Friendly Menu Utility 
Fu ll File Editing 
Son / Merge Functions 
Accumulate Any Field 
Repor1 Generator with Mulliple Access Files 

coming: DECISION MASTER™ Module 

Full Elec1ronic Spreadshee1 Calculations 
Conditional Analysis Processor 
File Changer and Reformatter 

MAGNUM COMPUTER PRODUCTS 
PO Box 3358 Boise. ID 83703 208·342·7304 

Dealer Inquiries ln~lted 
.... 260 
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SOFT BITS 
a basic/ assembly column 

by Roger Fuller 

This month I will examine Radio 
Shack's Editor/Assembler (EDTASM). 

Radio Shack provides only thirteen pages 
of documentation on its operation, prob
ably one of the reasons users have such 
trouble with it. The manual accompanying 
EDTASM also assumes the user already 
knows about assemblers and how they 
work. 

In General 

An assembler produces object code 
from a source code or assembly listing. Ob
ject code is machine code, the actual in
structions executed by the computer. Ob
ject code must reside in memory when it is 
executed because the zao fetches its in
structions from read/write memory, not 
disk or tape. You can use EDTASM's editor 
to generate a source listing, or load one 
from media. 

The editor is very similar to the editor in 
Level II. It is line oriented (you must 
spec ify the line number to be edited, just 
like in Basic). Line numbers can range 
from 00000 to 65529 and include the 
leading zeros. The maximum length of a 
line is 128 bytes (not counting the line 
number or its trai ling space). 

Commands 

Unlike Level II, you cannot enter line 
numbers in EDTASM's command mode: 
You must use the I command. This com
mand follows the same format and opera
tion as Level ll's Auto command. (To get 
the feel of using it to enter text , try using 
only Auto to write a Basic program.) The I 
command retains the increment you used 
to determine line spacing; it will not over
write an existing line. 

Lines can only- be deleted with the D 
command. Just specify the line number 
after the D. The editor has three abbrevia
tions. As in Disk Basic the period indicates 
the last line entered, printed or edited. The 
pound sign(#) indicates the first line in the 
source program, and the asterisk stands 
for the last line. The item delimiter is a co
lon. There is no New command; D#: * per
forms the same function. 

The R command works like a combina
tion of D and I commands. It replaces a 
current line in your program by inserting a 
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new line as you type code. The R com
mand does not continue unless the next 
line number generated does not exist. 

The N command renumbers the entire 
text or source program. (There is no provi
sion for renumbering only parts of the 
text.) The increment you specify becomes 
the new default value. For example, N 
20,110 renumbers all lines by 110 starting 
with line 20. If you enter N 30 after the 
above, the renumbered program will still 
have an increment of 110, but wi II start at 
line 30. 

The E command is almost identical to 
Level ll 's Edi t mode. The D subcommand 
does not display deleted characters be
tween exclamation points. 

When you are entering text using either 
the I or E commands, the right arrow key 
tabs to the next print zone. This tab is 
CHR$(9), and is not converted to spaces. 
(This saves memory because the actual 
spaces are not stored.) Backing up over a 
tab sends the cursor the full distance of the 
tab instead of just a single space. 

The P command replaces Basie's List 
command. Parameters are optional: If you 
specify no parameters the assembler 
scrolls 15 lines on the screen. If these 
lines are one screen width, they will all be 
displayed. If some lines are longer than 
the screen width, the top line of the 
scrolled page will be pushed off the top. 
To see the entire program enter P#:*. P100 
displays only line 100. The H command be
haves like LUST. 

The T command is the same as the H 
command except it does not print the line 
numbers. The assembler does not use line 
numbers; they are there only to help you 
edit text. 

The manual says the up and down ar
rows scroll up or down and display the 
previo us and following source line. They 
display the lines, but as implemented this 
is not scro ll ing. 

The F command is handy. It searches 
from the line following the current one to 
the end of text for a string of 16 characters 
or less. The Find command does not rec
ognize tabs in this string but it does recog
nize leading and trailing spaces. A com
mon mistake is forgetting to reset the 
current line pointer before conducting an 

F (Find). Just type P# to accomplish this. 
The B command t ransfers control to ad

dress OOOOH. 
The A command assembles an object 

program from the source listing. Because 
EDT ASM is an in-memory assembler, t he 
source list ing must be resident in the text 
buffer. You can type in the text or load a 
program from tape with the L command 
(similar to Basie's System loader). If you 
do not specify a fi le name (six characters, 
maximum), the editor will load the next 
source file. 

Unlike Basic, EDTASM does not auto
matically erase the resident text file in 
memory. If you do not want to concate
nate fi les, perform a D#:* before loading. 
The W command acts as the reverse of the 
L command. If you do not specify a fi le 
name you will get the default value of 
NONAME. Remember the W (Write) com
mand writes a source file, not the object 
fi le. Both the Land W command require a 
single space between the command and 
the file name. 

Assembly 

There are five assembly options: no 
list ing, no output, no symbols, line print
ed, and wait on error. Assembly switches 
(/NL, /NO, /NS, /LP and /WE) act ivate the 
options. Placing a switch after the A com
mand activates the corresponding opt ion. 
The slash mark helps the assembler dis· 
tinguish a switch from a file name. 

How does the assembler produce an 
object program? A leg itimate line of 
source code will contain as many as fou r 
fields. For example: 

Label Opcode Operand(s) Comment 
001Cl0 START ORG 7FOOH ;TOP OF 16K 

As in Basic, you c an specify numbers as a 
constant or an expression. Constants can 
be expressed in one of three numeration 
systems. The default numerat ion system 
(or radix) is decimal. Each number, regard
less of radix, must begin w ith a numeral 
0-9 to be classified as a number. As the 
assembler examines the characters on 
each line, it must decide if the characters 
are num bers; only numbers can start with 
a numeral. 



Level IV Products, Inc. 
Is Expanding Again! 

3 Locations To Serve You ... 
HEADQUARTERS LEVEL IV RADIO SHACK* 

DIVISION COMPUTER CENTER DEALER STORE #P-130 
32429 Schoolcraft Road 182 North 20th Street 134 South Front 
Livonia, Michigan 48150 Battle Creek, Michigan 49015 Dowagiac, Michigan 49047 

313 / 525-6200 616 / 963-2212 616 / 782-6600 

Our Purchasing Power, ($5 Million plus Gross Sales) allows us to offer the best of RADIO 
SHACK*, as well as other popular Hardware and Softwar.e at the 

LOWEST DISCOUNT PRICES AVAILABLE! 
OUR POLICY IS THAT IF WE SELL IT.WE ALSO SERVICE IT! 

CALL US TOLL FREE IF YOU DON'T SEE THE ITEM YOlfRE LOOKING FOR 

1YPICAL PR! CES (PARTIAL LISTING) 
TRS 80* Color Computer, 32K w/ext. Bas.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499.00 
TRS 80* Mod III, 48K w/1-40 TR Drive ... ... . . . . . . .. . .. .... .. . .. . .. . .. ..... .. . ... . . . . . ..... . .. . .. .... . 1589.00 

TRS 80* MOD II, 64K w/1 -8" Drive .......... .. .. .... .. . .. . . .. ..... . .. . ... . . . . ........ .. .. ... . .. . ..... 3375.00 

TRS 80* MOD 16, 128K w/1-Double 8" Drive ....... .. . . ... . ... . .. . .. . . .. . . . .. . . . . ... .. . .. . . .... . ... . .. .. CALL 

TRS 80* MOD 111, 6.4MEG Winchester Drive . . .................................. . ..... . ... . . ..... . . .. .. 2795.00 
SW' Add on Drives for MOD I, 111, Color, etc ... . . ... .. . . . .. . . .. . ... . . . . .. . . . . . . .. .. . .... . .. .. ....... . from 228.00 

8" Add on Drives for MOD II, MOD 16 ... ..... .... . . . . . .. . .. . .. . . ... ..... . . ... . . . . ... . . . . . . .. . . ..... from 540.00 

Printers, Radio Shack*, Epson, Citoh, etc . .. . . ........ . ... . ... . .. . .. .. . .. .... . .. . . .. .. . .... .. . ... . .. .. .. . . . CALL 

Technical Service (7 technicians on stafn ........ . . . ..... .. . . . . .. . . .. . .... . .. .. .. . ..... . .. . .. ... ... .. . 24.00/hour 

UPGRADE YOUR PRESENT COMPUTER .. ......... . . . . . ....... . ..... . . . ... . . .......... . CALL FOR A QUOTE! 

WARRANTY POLICY: TERMS OF SALE: SHIPPING: 
The Radio Shack* 90 Day Warranty requires We allow a 2% discount for cash pre-paid Foreign orders and large items shipped best·woy 
construction from Radio Shack* Supplied orders, personal checks require 2 weeks for bank 
components, at sligh tly higher prices. frieght co/lee~ most others are shipped promptly 

clearance. 
Equipment containing non·R/S components is 

VISA Master Charge and C.O.D. orders accepted, from stock uia U P S. add 1.5% or $2.50 minimum, 
couered by our 6 month parts and labor warranty. 

deposits are required for all special order and and $1 .50 if C O.D. 
Inquire when ordering to ascertain your couerage. 

assembly items. 

DEALER'S NOTE Some key areas are still available for both re-sale TOLL FREE ORDER HOT LINE 

and servicing dealerships, contact our Headquarters Division for 800-521-3305 
HARDWARE/ SOFTWARE 

Details. Service Line 
313 I 525 6200 -

Your One Stop Computer Shopping Center tr, --•TRADE MARK OF TANDY CORPORATION 

..-See Lis i of Adver tisers on page 338 80 Mic rocomputing. Apr il 1982 • 347 



SOFT BITS 

Once the assembler has determined that 
a group of characters is a number it ex
amines the last character of the group to 
determine the radix. (Remember, numbers 
are evaluated right to left.) EDTASM deter
mines the end of the number by a delimit
er. The delimiters are space, tab, semico
lon or one of four operat ion symbols I will 
cover later. 

cept. But what about negative numbers? nus. A - 21 produces the two's comple
ment of 21 . This result (and all numbers) 
are two-byte words. A - 21 would be 
OFFDFH. This allows the assembler's 
math section to handle only words, not 
bytes. 

The Editor/Assembler allows two unary 
operations (operations executed o n only 
one operand). A + 21 uses the operator + 
on a single operand, the 21 . The result of 
such an operation is the value of the oper
and, or 21. The other unary operator is mi- Z80 instructions that specify a single 

If the last character is the letter 0, the 
assembler evaluates t he group as an octal 
number. If the last character is H the as
sembler evaluates the group as a hexa
decimal number. If the last c haracter is 
not 0 or H (or if it is D), the assembler 
treats the group as a decimal number. The 
suffix Dis optional for decimal notation. (I 
wish Microsoft had left out octal and in
cluded binary notation. It would be handy 
when setting up masks for bit manipula
tion.) 

Addr Obj Code Linet Labels Op- code Operands Memory Contents 

An illegal numeral in a number gener
ates an error. Using the digit 9 in octal is il
legal. The letters A-Fare illegal in decimal 
and octal notation. Whatever radix you 
use, the result cannot exceed 65535, as 
this is the maximum word the Z80 can ac-

7F00 

7F00 

7F04 
7F06 
7F09 

0028 
0000 

00000 

KEYBD 
TYPER 
VIDEO 

00 0 08 
00016 
00024 

CD2B00 00032 
00040 

28FA 00048 
CD3300 00056 
l8F5 00064 

00072 
00080 
00088 

TOTAL ERRORS 

002B 
7F00 
0033 

ORG 
VIDEO DEFL 

TYPER CALL 
OR 
JR 
CALL 
JR 

KEYBD EQU 
END 

Figure 1 

7F00H 0 8 00 0A , ORG.7F00H 
0033H 1 000 10 VIDEO,DEFL.0033H 

1800 00 
KEYBD 2000 0F Ti'PER.CALL . KEYBD 
A 2800 05 .OR. A 
C , $-4 3000 09 .JR. Z$-4 
VIDEO 3800 0B ,CALL, VIDEO 
TYPER 4000 08 ,JR,TYPER 

4800 01 ; 
002BH 5000 0F KEYBD . EQU .002BH 

5800 04 .END 

FFFF End of text marker 

85 KEYBD 2B00 
85 TYPER 007F 
AF VIDEO 3300 
00 End of table marker 

COLOR COMPUTER SOFTWARE 

EDITOR ASSEMBLER $6 95 
DEBUGGER electronic 

CCEAD: This 8K Basic Program supporls casselle files. has lull cursor conirol line in
sert1on/delet1on, and much more. Two pass assembler supports full 6809 instruction set 
& addressing modes. lists to screen or printer Debugger allows memory examine/ mo 
d•fy. program execulion. II nol dehghled re1urn w11h1n 2 weeks for a lull refund You gel 
fully commenled Basic source & complele 1ns1ruclions. Requires Exl Basic & 16K ... 
................ . ................................ . ..... . .... CASSETIE S6 95 

DELUXE TERMINAL PROGRAM 
COLORCOM/ E: This lerm1nal program has everylh1ng1 PLUS il"s in a convenienl plug· 
1n cartridge LOOK al lhese lea1ures 
• Complele upload & download support • Aulomalic or manual capl ure 
• Seleclable baud rale & parily • Selec1able Capture characters 

• Full or hall duplex • ~xchange Basic programs 
• Write to any printer or casselle • Word mode means no sphl words 

• Supports ANY serial printer • And much. much more 

use w1lh Compuserve. The Source. etc Talk 10 other Color Computers Works w1l h any 
model Color Computer & full duplex RS232 modem ...... . ..... CARTRIDGE $49 95 

STRIPPER: TheSlrippertakes oil all lhal excess fal in your Basic Programs Three valu· 
able commands· ( t) Delele Remarks. (2) Pack Lines: (3) DeleleSpaces Fully au1oma11c. 
is nol fooled by GOTO"s. GOSUB"s etc Your programs will run laster and lake up much 
fess memory. . . . . . . . . . . . . ..................... .. . .. .. . .. CASSETTE $7.95 

BOOTSTRAP: This Carlridge automa11cally loads and execules Basic programs from 
casselle al power-up. Can'1 lail. Ignores dala files. Machine Language files. or Basic files 
thal have errors. For those programs lhal have lo run' . . . . .... . . CARTRIDGE $34 40 

RS232 EXPANSION CABLE: W1l h lhis cable you can connect 2 devices a11he same 
lime 10 lhe RS232 part of your Color Computer Greal for prinler & modem ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . RS232 Cable $20 00 

CUSTOM CARTRIDGES: Pul YOUR Basoc program 1nlo a convenienl ROM Carlridge 
1rseasyr Runs instantly at power-up. frees up memory Use for Ad displays.schools. elc 
Call or wrile lor info . . . . ................ . ............... .. ... . ... FROM $41 65 

Send check. money order. 
or V•sa / MC Number: 

Include $1 for postage and 
handling: Visa/MC: Phone 

tor last service. 

fl gen 

S ystems 
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I PO Box 10234 
Ausl>n. Texas 78766 
(512) 837 4665 

v" 154 

• 
ma1~ 

A perfect trio-The Hayes Stack Smartmodem, 
TRS-80, and the Automated Communication Exchange 
software. Now you can have access to other computers 
over the telephone line, as well as, time sharing 
systems and information utilities nationwide. 

The Hayes Stack Smartmodem features auto answer 
& auto dial. RS232C compatibility, seven LED 
indicators, an audio monitor, accepts over 30 different 
commands, and is programmable in any language. 

The unique A.C.E. software package allows you to 
receive & transmit ASCII files from your completely 
unattended TRS-80! 

For a sophisticated. high performance. data 
communication system select A.C.E. and the Hayes 
Stack Smartmodem. 

~I 
--

Srnartrnodem. • • • • • • 
m~ - . . -_.,.,,, 

Hayes Stack Smartmodem $249 
A.C.E. disk software for 48K Model I/ Ill $79 

• • • * * * • • * • • • • • Special-Limited time only! • • • • • • • • • • • • • • • 
A.C.E. Disk software $39 w / Smartmodem purchase 

ACE COMPUTER PRODUCTS OF FLORIDA. INC. 
t640 N.W. 3rd Street 

Deerfield Beach , FL 33441 
Dala (305) 427·6300/Vooce (305) 427·1257 

MC/ VISA accepled FL res. add 4% sales tax 
Freighl oncl. (UPS ground-Conl. USA) .-197 



You've Got 

TOTAL ACCESS© 
c speclallzlng In TI!S80 • 1 

TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 

1v•e got 
* DISK DRIVES 

TA400 140-TI .. ...... . . . . ... . . . $2B9 
TABOO 180-TI .. . . . .. . . .... . .. .. $419 
TA400 Flippy . . ... . . .... . .. . . . $319 
TABOO Flippy .. . ...... . . . . . .. . $439 
TA400-2 Dual Head ............ $439 
TAB00-2 Dual Head . . . . . . .. ... . $549 

complete with sliver enclosure & power supply. 
All TA Drives are MPI. 

* CABLES 
2·Drive . ... . . ... .. .. .. . . .... 523.95 
4-Drive ... .. .. .... . . . . . . ... . $33.95 
Extender Cable . . . .. . . . . ... . 514.9 5 

* BARE DRIVES 
TA400B . . . . .. ..... ....... . ... $259 
TABOOB . ... . . ... .. . ... . .. . .. .. $3B9 
TA400B Flippy ..... . .. . . .. . .. . S2B9 
TABOOB Flippy . . . . .. . . . .. . . . .. $409 

* EPSON PRINTERS 
MXBO .. . ..... . .. .. . . . .. . . . $469.00 
MXBO F/ T . . . . . .. . . .. .. . . . . $579.00 
MX100 .. .. . . . . . .... .. . . .. . $799.00 
Parallel cables .. . .... .. ... . . 529.95 
MX 70-80 Ribbons . .. . ..... . $12.95 

* OPERATING SYSTEMS 
TRSDOS 2.3 Disk & Manual. . . . 519.95 
LOOS . . . ... .. . .. . . ... .. . ... $119 .95 
NEWDOS/ 80 .. . . . . ... . ..... $129.95 
DOSPLUS 3.3,3.30 . .... .. . .. . SB9.95 

*IRON 
Disk Drive Power Supply, 
Single . . . ..... . .. . ... . . . . .... . . $37 
Disk Drive case (Silvenand Base 51 9 
Memo rex Diskettes (bx of 10! . 525 

90 day warrancy on DRIVES. Add ss.oo f reight per 
drove on cont. u.s. UPS COD charge S1.50. There is also 
a 15 Clay FREE TRIAL on TA Clroves. If not completely 
sat1sf1ed I'll refunCl your money !less shopping>. I'll 
take except ion to improper use or mishandling. 

* RADIO SHACK COMPUTERS 
26·1061 Miii. LI, 4K . . . . .. . . ... . $595 
26-1062 Miii, Lii, 16K ... . .. . . ... 5B35 
26-1065 Miii, 4BK, 1 Drive .. . .. 51695 
26-1066 Miii , 4BK-2 Dr-RS232 . . $2099 
26-3001 4K Color computer .. . 5315 
26-300216K w / ext. Basic . . .... S4BS 
26-3003 32K w / ext. Basic .... .. $566 
26-3501 Pocket computer ... . S1BS 
26-4002 Mii, 64K, 1-dr .... . . .. 532BB * PERIPHERALS. Model I, II, Ill 
26-1140 OK Exp. Interface . .. .. 5249 
26-1140 With 16K Mem. Tstd /Guar 
...... .... .. . . . .. ... .. . . . .. . . . $299 
26·1140 With 32K Mem. Tstd /Guar 
. ....... . .. . . ... . ... .. ... . . . .. $349 
26-1145 Ml RS232 w / cable . . . . .. 5BS 
26-114B Miii RS232 w / cable . . .. . 5B9 
26-1172 D.C. Modem 1. . .. ... .. $135 
26-1173 D.C. Modem II. .... . . . $169 
26-1206 CTR-BO Recorder . . . . .. . 551 
26-300B cc Joysticks, pr .. . .. . . . 521 
26-3010 13" color Video .. . . ... 5353 
26-4150 Mii B.4MB Disk . .. ... . $3B20 
26-4151 Mii Hard Disk N0.2 . . . $2970 
16K 2oonsec Memory Guar 1yr. 529 

* OTHER PRINTERS & ACCESSORIES 
26-1158 Daisy Wheel 11. . .. .. . 51694 
26-1455 Acoustic cover ....... $339 
26-1447 Tractor Assy .. . . ... . . . 5208 
26-1448 Sheet Feeder . . . .... 51111 
26-1165 Line Printer v ... .. .. 51SB1 
26-1166 Line Printer VI. .. .. . .. 5986 
26-1167 Line Printer VII. . ... . . 5339 
26-116B Line Printer VIII. . .. . . . $679 
26-1191 Flat Bed Plotter . . ... $1695 
26-1195 Digitizer . . . ... . .. . ... 5379 
ANADEX DP-9500, 9501 . . . . ... $1295 
NEC 7730 Spinwriter. sscps . . S24B4 
Daisy Wheel Printer, 4Scps . . . 51779 
Tractor f or above .. .... . .. .. . $237 
Sheet Feeder for above . . ... s12so 
26-1308 Printer Stand .. . . . . . . . . 588 
26-4302 Printer stand . .... .. . . 5129 
26-1401 or 4401 Printer Cable . . $32 

* NEC COMPUTERS 
PC-B001A Keyboard & Processor . .. 
. . . . . . . ... . . .. . . .. . .. . . ...... $1099 
PCB011A Expansion Unit . . . . .. 5699 
PC -B031A 2-drive Expansion 
Unit . . . .... . . . . . .. . .. . .. .... $1099 
PC-B041A Green Phos. Video .. 5225 
PC-B043A HighRes Colo r Mon . . 5925 

ROSE'S 
SPECIAL 
OF THE 
MONTH 

* AEROCOMP'S * 
ALL NEW 

DOUBLE DENSITY 
CONTROLLER 

"DOC" . . ... $149.95 
Here·s a Double Density controller for 
Mod. 1 t hat does away with all those data 
separation problems that seem to keep 
cropping up! Rose wouldn't fun ya now. 
would she? Don·t be scared of Double 
Density any more. AEROCOMP has design
ed some advanced circuitry that even I 
don't understand - but 1 do know it 
works. Better order now. ouanities are 
going to be a bit short. 

$189.95 complete 
with oosplus 3.30. 
How many do you 

want? 12? 

The complete line of Radio Shack products is 
available through TA with standard RS limited 
warrancv. Call me for price and deliverv. Just 
cause you don·t see it don·t mean w e ain't got it. 

ROSE 

ZENITH MONITORS 
12" Screen • Green Phospher 
This Is the one you have been waiting 
for. Well built. works great with the 
model 1. Also has 40/80 column switch so 
the Apple folks can use it. 90 day warran
ty good Nationwide. sell your old Model I 
monitor and be the first on your block to 
have a "real"green screen. 
12" zenith Green Phos. Mon . .... . .. . $135 
cable f or Model 1 . .. . .. . .. . .. . ... .. ..•. $7 

* RADIO SHACK SOFTWARE 
1 have most all RI s software in stock 
and 1t can be yours at 1 So/a off the 
R/ S retai l price. Call me for the 
lat est availibilitv. 

DOUBLE DENSITY 
DATA SEPARATOR 
FROM AEROCOMP 
......... $49.95 . 

If you own a PERCOM DOUBLER A . • ' DOUBLER 
II" or LNDoubler • · upgrade it wi th the DDS". 
Plugs right on No more lock-out • You deserve 
one of these. 

ORDER NOW! 
TOLL FREE 
800-527-3582 
Write or call ROSE TOLL FREE at 
1-800-527-35B2. Texas residents call 
214-234-1770. Please use the toll 
free lines for o rders and literature 
requests only. Technical help or ser
vice use the Texas line. Prices are 
mail order only. You pay by VISA or 
MASTERCARD, you can send check or 
money order (allow a couple of 
weeks for personal checks to clearl 
or order COD <we ship COD'S cash, 
certified check or money order on
lyl. 25% deposit required on all COD 
orders. Rose will take American 
money in just about any form. Add 
freight (UPS where possible! on all 
orders.Texas residents cough up 5% 
sales tax. Allow 2-4 weeks for 
delivery. Order today - I need the 
money! 

TOTAL ACCESSo 
P .0. BOX 3002 
RICHARDSON, TX 75080 

214-234-1770 .... 81 

• TraClemark Of PERCOM DATA co .. . 'Trademark Of LNW • TRSSO & Radio Shack are t rademarks Of Tandy corp. copyright 1981 TOTAL ACCESS 

..-See List of Adverti sers on page 338 80 Microcomputing, April 1982 • 349 



SOFT BITS 

byte such as LD A, - 21 generate an error, 
but LD A,21 does not. The assembler 
checks the value needed against the max
imum allowed, so 21 (0015H) can be ex
pressed as a single byte while - 21 
(OFFDFH) cannot. This means you cannot 
express a byte as a negative number 
directly. 

The binary operator & will perform an 
arithmetic AND on the two operands it 
separates. A - 21 & OFFH produces a 
OODFH which can be expressed as a sin
gle byte. To use a negative number as a 
byte just AND it with 3370 or 255 or OFFH 

· (all represent a byte with all eiQht bits set). 
Remember both the plus (+)and minus 

( - ) operators perform their normal func
tions. The fourth binary operator (<) per
forms a bit shift on the first operand for 
the direction and amount of the second 
operand. A 40H < 1 shifts the bits in 40H 
left one position, resulting in 80H. A 40H 
< - 1 shifts the bits in 40H right one posi
tion, producing 20H. Since this is a bit 
shift you can duplicate the results by mul
tiplications or divisions by two. See Table 
1 for a comparison to Basic. 

The Editor/Assembler performs multi
ple binary operations on a first-come first· 
served basis. No parentheses are allowed. 
A 10H < 1 + 1 equals 21 H, not 40H, be· 
cause< is the left-most operation. 

Labels can define numbers. Labels are 
limited to six alphanumeric characters; 
the first character must be alphabetic. 
You cannot use the name of a Z80 regis
ter, a status flag, or the words ON or OFF 
for a label. Labels are similar to variables 
in Basic but, except in two cases, they 
cannot change the values assigned to 
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them. Values are assigned to labels only 
by placing the label in the first column of a 
source code line. 

This action assigns them the current 
address the assembler contains when it 
assembles that line unless the pseudo
ops DEFL or EQU are used. They are 
called pseudo-ops because they are not 
actually Z80 operations. A DEFL (pro
nounced define label) assigns the label 
the value of the following operand. For 
example: 

00100 START DEFL 8000H 
00200 START DEFL 13H 
00300 START LO A,1 

Line 100 maKes the value of the label 
(START) 8000H. You can redefine a label 
by using another DEFL on it only if you 
first defined it by a DEFL pseudo-op. You 

"Labels are 
similar to 

variables in Basic." 

can change the value of ST ART in line 200 
to 0013H because you originally defined it 
by a DEFL and you are now redefining it by 
a DEFL. The last line is illegal because 
START was already defined in line 200 as 
13H; you cannot redefine it except by 
another DEFL. EQU does not allow 
redefinition. Any value assigned to a label 
by EQU (Equate) cannot be changed. 

You can only create a label by starting 
the label in column one. At any time the re
maining length of the source line may be 
devoted to comments by inserting a semi
colon, equivalent to Basie's REM. 

There are six more pseudo-ops in the 
Editor/Assembler. ORG (Origin) initializes 
the current address counter to the value 
assigned it. This value can be a number, 
an expression or another label. If you do 
not use an ORG statement the assembler 
uses the default address OOOOH. The ORG 
statement is usually the first statement in 
an assembly or source listing. Although 
you can use as many ORGs as you like, 
I recommend you use only one per 
program. 

The ORG statement is open-ended; it 
does not specify how much memory the 
object code will use. The END statement 
terminates an assembly program; you can 
specify an execution address by placing 
an address after it. This is not automati
cally the ORG address. The execution ad
dress is the address the assembler uses 
after you load a System tape and enter a 

slash (/). You can omit an ORG statement 
(it wi ll default to zero), but the absence of 
an END statement produces an error. 

The remaining four pseudo-ops (DEFB,. 
DEFW, DEFS and DEFM) are used mostly 
in producing tables. DEFB places a byte 
at the current assembler address. This 
byte can be a number, a label, an expres
sion or a one-byte string. An apostrophe 
instead of a quotation mark delimits 
strings in the Editor/Assembler. This 
allows you to include quotat ion marks 
within strings. If the string is longer than 
one byte, you must precede it by t he 
DEFM (Define memory) pseudo-op. DEFB 
and DEFM can specify a single byte 
string. 

To specify a two-byte word use DEFW 
(Define word). Th is installs the value in 
LSB/MSB format starting at the current 
assembler address. You cannot use 
DEFW with strings. 

DEFS reserves space for buffers and 
work areas. The assembler fi lls these 
spaces with zeroes when it assembles the 
object code. 

There are also two assembler com
mands (in contrast to twelve editor com
mands). •LIST OFF and •LIST ON turn the 
listing of t he combined assembly and ob
ject code off and on. When debugging th is 
is useful (along with the /NL and /NO 
switches) to cut down on wait time. 

The program in Fig. 1 shows the source 
l isti ng and its format in memory. The line 
numbers are stored as binary numbers fol
lowed by the length of the line as a single 
byte. The periods represent the 09H tabs 
in the text buffer. The end of text is marked 
by a OFFFH word (remember, you cannot 
enter this as a legitimate line number). 

The symbol table (in the top of available 
memory) stores all labels the program will 
use. The format is a status bytes fol lowed 
by the label and its value. This explains 

Editor/Assembler Basic 

<- 4 116 
< - 3 18 
< -2 14 
< - 1 12 

<0 11 
·1 

< 1 ·2 

<2 •4 

<3 ·s 
<4 · 16 

Table 1 



If you have a MICROLINE or EPSON MX-80/100 printe r, you can print graphics like the ones above! 
GEAP (the Graphics Editor and Programmer) offers three Le tter-sets , Selective Reverse-Image, Shrink, 
Magnify, Rotate and Draw, all in one easy to use package . It can Save and Restore images on d isk, or 
Print them directly on your EPSON or MICROLINE. GEAP can be se lected from the NEWSCRIPT menu, 
and when finished, pass its eye-catching results back to NEWSCRIPT for merging of text and Word Pro
cessing formatting. 

PANEL JOINER connects several screen images together. It normally costs $14.95, but if you order 
both GEAP and NEWSCRIPT, or are a registered owner of NEWSCRIPT and order GEAP now, JOINER 
will be included free. So, order today by mail or Toll-Free te lephone, and enter the world of Word Pro
cessing Graphics! (48K TRS-80 disk system needed. Specify Model I or III.) 

GEAP plus Letter Sets: $45.95 NEWSCRIPT 7.0: $124.95 

AMAZING PROGRAM SPEEDS UP BASIC 

duce run-times by up to 50%. 

Your time 1s valuable, so why 
waste it on slow-running BASIC 
pro gram s? PROSOFT' s 
"FASTER" w il l analyze those 
programs while the y run, then 
show you a simple change (usu
ally one new line) that can re-

Accounting systems, financial models, engineering and scien
tific programs all run faster; so do games. Large, complex pro
grams improve the most, and "FASTER" is easy to use. 

THIS ISN'T A COMPILER! Your BASIC programs remain read
able and can be changed later on. While your programs run, 
"FASTER" counts how often each "variable" is used, then shows 
you the correct sequence for these variables. Afterwards, the 
computer finds them sooner, so your programs run faster. 

Does it really work? Yes! Personal Computing said so in their 
May, 1981 issue (p. 116); we've received many letters from cus
tomers who've go tten 20-50% improvements; and we will make 
you this o ffer: 

Order "FASTER" now. Try it on your bread-and-butter pro
g rams. If you don' t get an overall run-time reduction of at least 
20%, return it withm 30 days for a prompt and cheerful refund. 

"FASTER runs on TRS-80 Models I and III, l 6- 48K, tape or disk 
129.95 

QmCK COMPRESS 
Sma ll (276 bytes). fast (processes BOO 

lines m under 3 seconds) utility removes blanks and remarks from 
your BASIC programs. Produces smaller, faster programs, and 
doesn't alter the original logic. 

16-48K Model I or IIl ,jtape or d isk. 119.95 

SPECIAL FASTER + Q UICK Compress: $39.95 

RPM measures the rotational speed and 
variation o f your disk drives, a nd reveals a 
common cause o f unexplai ned er rors. 
Simple one-key operation , runs under any 
DOS, interchangeable between Models I 
and III. Shows cu rre n t and average 
speeds, plus fluctuation history. Recovers 
from severe errors. Documentation ex
plains how to adjust dnves. Use RPM 
monthly for best results. 32-48K Model I or m disk·IH.95 

TO ORDER, CALL NOW, TOLL FREE 

(800) 824-7888, Operator 422 
CALIF: (800) 852-7777, Oper. 422 
ALASKA/HAWAII: (800) 824-7919 

FOR TECHNICAL INFORMATION CALL: 
(213) 764-3131, or write to us. 

Dept. G Box 560 .,, 91 

North Hollywood, CA 91603 
TERMS: We occepl VISA. Moslcrcard. checks. Money Orders. C.O.D. and even cash. Wo pay shipping via 
surface uPs ms1de U.S. A. Please odd $3.00 for Blue LaOOI. 6°1

0 IOX m Cohtorma . and 15~o o u1s1d c North Amenca (air shipment). 



SOFT BITS 

why all labels are stored as two-byte 
words. An OOH byte marks the end of the 
table. 

When you request an assembly of the 
source code residing in the text buffer, the 
assembler makes a first pass through the 
text. On this pass it places any label it en
counters in the symbol table. If the label is 
defined as the assembler encounters it, 
the assembler sets bit seven of the status 
byte. Thereafter, any attempt to define 
th is label again produces an error. The as
sembler must search the table each time 
it adds a label to prevent duplicates. The 
low nibble stands for the number of char-

Function 
Length of string in Find buffer 
Find buffer 
Pointer to current line # (.) 

acters in the label. 
On the first pass the assembler also in· 

crements the program counter. The spe
cial label$ accesses the program counter 
or the current assembler address. I used it 
in line 48 to loop back if no key was 
pressed. The assembler updates t he 
counter by determining the number of 
bytes in the instruction. The assembler 
determines this number by accessing a 
table of op-codes within itsel f . The table 
contains the mnemonic along with the 
first byte of its object code, the length of 
the mnemonic, and an offset byte for pars
ing the operands. 

After the first pass is complete the sec· 
ond pass begins and all labels are de· 
fined. As the assembler proceeds it lists . 
the combined codes on the appropriate 
output device. If the assembler is produc
ing an object code tape the output fills a 
128-byte buffer. When the buffer is full or 
assembly ends the assembler writes a 
record to tape. (This is why you hear 
pauses in an EDTASM object tape, and 
why the load records are never more than 
128 bytes long.) 

In conclusion, I am including a table of 
significant addresses in EDTASM 1.1 (see 
Table 2).• 

Assembler pass counter 
Value of an expression 
Pointer to symbol table 

Addresses 
4100 
4101-4110 
41 11,4112 
4113,4114 
4115,4116 
4117,4118 
4119,411A 
411B,411 C 
41 10,411E 
4121,4122 
4123 

Last byte of usable memory. Protect hi-mem here. 
Pointer to first byte of unused text buffer 

41CO 
41C1,41C2 
41C3,41C4 
41C5 
41C6-42FE 
4300- 4317 
4318-
4350-
4389-
43CE-
43EF-
4460-
45AA- 45F5 
4673- 4989 
468A 

Strip line number flag 1 = T 0 = H 
Stack work area 
DCB 

4124 
4125,4126 
4127-41A7 
41A8,41A9 
41AA 
41AB,41AC 
41AD 
4AE,41AF 
41b0 
41B1 
41B2,41B3 
41B4,41B5 
41B6,41B7 
4188,41B9 
41BA 
41BB 
41 BC 
41BE 
41BF 

Line increment 
Pointer to start of text line 
Pointer to address of current l ine 
Pointer to address of next line 
110 buffer pointer to next byte 
Temporary checksum during assembly 
Current length of buffer contents during assembly 
Address for byte at start of 110 buffer 
110 buffer (128 bytes) 
Pointer to byte in 110 buffer 
Length of contents of 110 buffer in use 
Pointer to Filename for tape 
Length of Filename 
Start address of assembled instruction 
O for single-byte op-codes; DD,ED,FD for multiple-byte op-codes 
Initial hex code from op·code tables 
Pointer to 110 buffer during assembly 
Length of assembled instruct ion 
Internal program counter, curren t assembler address· 
Error counter 
110 flag 1 =cassette 0 = no 
Byte counter of 1/0 buffer 
Display type flag O =video 1 = printer 
Block flag O = new FF = o ld 
Error flag 1 =error 

Table 2 

4696-
46A2 
4768- 4904 
4905- 4931 
4941 -49BA 
4E06-
4E11 -
4E22-
4E31-
4E48-
4E4C-
4E67-
4E74-
4E79-
4E7D-
4E81-

Make a pip 
Read a byte 
Write a byte 
Driver entry 
Keyboard driver 
Video driver 
Printer driver 
Assembler option table 
Main ent ry point to EDTASM 
Top of memory testing 
Reentry point to EDTASM keeps text intact 
Message table has bit seven set of last character 
Command table; change B jump 
Parser for Input 
A-gain 
L-ist 
Space 
Carriage return 
E·xit 
C-hange 
D-elete 
0-uit 
1-nsert 
X-tra 
H-ack 

-ATTENTION ALL TAS-80® OWNEAS-
No matter how your Model I, II or Ill 1s used. whether it be business or pleasure, this product can benefit yov. 

The FATIGUE FtGHTERTM reduces the operator fatigue (irritated, watery eyes and headaches) caused by the harsh white video 
display thereby making computer use more efficient and/or enjoyable. !he graph at the right will help explain how it works. 
Supe11mposed on the standard eye sensitivi ty curve 1s the band pass curve of the FATIGUE FIGHTERTM as recorded by a spectro· 
photometer. A marker is also on the graph at the ideal psycho logical tolerance color. As you can see. the g reen color o f the FATIGUE 
FIGHTERTM takes advantage of both eye sensitivity and psychological tolerance to make the d isplay less irritating. 

The FATIGUE FIGHTERTM is made of tough 'lo onch thick acrylic sheet which adds absolutely no distortion or fuzziness to the 
display and 1s industry proven to be an excellent material for optical fi ltering (e.g. lenses for laser safety goggles). It installs easily on all 
three TRS·BO• models with a pressure senS1tive adhes1ve which will not let the lilterfall off yet allows easy removal if necessary. Finally, 
the black and silver border design makes 1t a perfect match for the computer styhng. 

If you want a FATIGUE FIGHTERTM of your own but prefer not to order by mail. chec~ with your local computer stores to see if they 
have them in stock Otherwise follow the ordenng instructions below. 

TO ORDER: 
Send Name & Addrm Typtd or Ctmty Printed with Check or Money 
Order !U.S. FUNDS! tor Sl4.95 Eich. Including Shipping. Canadl•n 
Orders •dd SI .DO heh. All Other Foreign Ordefs Add S2.00 h eh for 
Shipping. NO CREDIT CARO OR OE RS. coo·. (U.S. ORDERS ONLY) ... 
12.50 Add ition•! Per Ordlf & ore Accepled by M•ll 0< by Calling 
904-378-2494 9-5 M-F. Florida Residents Add 4'~ Sales Tu. 
MAil ORDERS MU ST BE SENT TO THE U.S. ADDRESS. 

-DEALER INQUIRIES INVITED-
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TRS-80 II A TAHY CORP. TRADEMARK. 

]

SOUTHERN INNOVATIVE DESIGN 
• 1520 NORTHEAST 12TH STREET 

GAINESVILLE, FLORIDA 32601 .,- 35 

-CANADIAN DEALERS ONLY
For pricing and ordering information contact: 

MICRO-COMP ENTERPRISES INC., 955 Brock Rd. S .. Unit 3 
Pickering. Ontario l1 W 2X9 Phone: 416-839-4561 



~ ~·Creative Computer 

RELOADS 
RIBBONS 

4 pak for 18.95 - R.S. LP 1h & 4 
3 pak for 12.95 - R.S. LP 3 & 5 
3 pak for 11.95 - R.S. LP 6 & 8 

10 pak for 24.95 - R.S. Daisy II - black 
6 pak for 24.95 - above in red, blue, brown 
3 pak for 16.95 - Epson MX-80 I SOFT 
3 pak for 16.95 - Epson MX-100 

Coming 
Next Month 

Our May issue features Computers in 
the arts-who is using them and some of 
their unique applications and limitations. 

Commercial producer Jay Rose gives 
us an in-depth view of micros being used 
in commercial production while Mike 
Nadeau broadens our horizons with their 
uses in theatre, tv, and broadcasting. 

Read about computer-designed sculp
ture, and the history and applications of 
computer-synthesized music. 

And last but not least be sure to catch 
Jake Commander's smashing new Color 
Computer gra12hics. 

1236 E. Colonial Drive 
Ortando, Florida 32803 USA 
Voice (305) 894-4744 
BBS 24 Hour Electronic Mall 

Order (305) 277-0473 
Mlcronet 71555,520 

CARTRIDGES 

NIA 
3 for 24.95 
NIA 
4 for 24.95 
NIA 

Write For Free Catalog 
Over 400 items in Diskettes, 
Business Software, Games, Uti lities, 
Paper, Labels, Ribbons, Checks, 
Storage Boxes, Furniture, Binders 
and Hardware. 

We ship daily - Anywhere in the World 
Stop by or wri te for complete price llat! 

Quantity Discounts 
$1.40 for COD 

Free Freight (except labels)/+ $4 for overseas 1 for 18.95 
1 for 28.95 

,,,. 190 We Accept Master Card/VISA/American Express 

Attention: 
European Subscribers 

Due to shipping problems in Europe, we 
are asking our subscribers to send us their 
most recent mailing label from 80 Micro
computing. If you are unable to provide 
us with a label, please send us your name 
and address, and tell us at what point you 
are presently in in your subscription. This 
information is very necessary in order to 
solve a forwarding problem, so we are 
asking for your co-operation in this mat· 
ter. Please direct all information to: Attn: 
Doris Day, 80 Microcomputing, 80 Pine 
Street, Peterborough, NH 03458. 

M 0 VIN G ? c;: If you hu;;;o /obd/;;;ndy, p</ntOlD odd1rn h<el 
~Name Call I 

Let us know 8 weeks in advance so that you won't miss a sin· 
gle issue of 80 M1crocomput1ng. 

Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly . 

0 Address change only 
0 Extend subscription 

0 Payment enclosed 
(1 extra BONUS issue) 

0 Bill me later 

-.J 
~ Address I 
~ City State Zip I 

print NEW addn>ss here : I Name ______ _ _____ Call ____ _ 

Address----------------~' 
City _ ______ State ____ Zip _ ___ , 

0 Enter new subscription 
D 1 year $24.97 Canadian $27.97 US funds, Foreign surface $44 97 US funds, Foreign air mail p lease inquire 

80 MICROCOMPUTING I'() l\O\ 'Jil 1 • f .irrn1ngd.ilt• :--,;y 11717 • 

..-See List of Advertisers on page 338 80 Microcomputing, April 1982 • 353 



f0NEWS 
edited by John P. Mello Jr. 

Micro joins war against crime 
This super cop has neither cape nor mask 

by Kerry Leichtman 
80 Micro Staff 

With Superman busy making motion 
pictures again, America's crime 

fighters have had to seek alternative me
thods for keeping us safe from crime. One 
such alternative is the TRS-80. It would be 
difficult to say who was first to incor
porate TRS-80s in police work, but certain
ly one of the more elaborate systems 
must be the one used by the police in 
Hanover Park, IL. 

Police Chief Robert Sauer has put 
together a system of five Level II TRS-80 
Model Is, each with one disk drive and 48K 
of RAM; a Corvus 20-megabyte h.ard disk; 
an IBM 34 minicomputer; auto answer and 
acoustical modems; a Line Printer I, Line 
Printer VI and an Epson MX-80; and a 
Model II is on the way. 

Chief Sauer bought a Model I when they 
were first available. He put the Level I 4K 
machine to work figuring manpower al
locations, beat planning and some " what 
if" scenario situations. When he started 
doing graphic work to make charts, he 
began to realize the potential of a TRS-80 
on the police force. And so the chief ap
plied for federal funding: 

"We kind of nickel and dimed it. The 
first grant got us a few more machines, ex
panded our operation from tape to disk, 
got us expansion interfaces and all the 
related things needed to bring up disk 
systems. It also bought machines for two 
other towns giving us the ability to ' talk' to 
each other. We bought modems. 

" A few grants later, we bought our first 
hard disk. We got a 10 megabyte disk and 
a multiplexer and that let us hook up for 

Hanover Park Police Chief Robert Sauer works with graphs on his Model I. Sauer's 
acknowledgement of the Model l's potential led to com uterization of his department's 
operation. 
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the first time more than one machine to 
t ime-share that disk. That worked like a 
champ opening up all kinds of new hor· 
izons. Then we got t he three printers." 

The federa l grants were obtained for 
the purpose of using micros for crime 
analysis. One of the first computer ap
plications used by the Hanover Park 
police was pattern analysis. "We used it 
to draw maps of the town," said Sauer. 
"We spotted, on the maps, incidents of 
particular crimes, or any kind of call for 
police service. Using these maps, we 
could determine if we were having prob
lems with a particu lar area. It was like a 
spot mapper, a pin map kind of thing. We 
automated that process and got rid of all 
ou r pin maps." 



EPSON 
PRINTERS & ACCESSORIES 

Common Features of the MX80, MX80FT • MX100 Prlntel'I 
• 80 characters per second 
• Replaceable print head b_y user 
• User prOj;iramable from BASIC 
• Bi-<lirect1onal logic seeking printhead 
• 96 ASCII characfers 
' Programable tabs (vert./horz.) 
• Cartridge ribbons 
• Self-tesl mode 

• Tractor/pin feed paper flow 
• Extreme reliability 
• 12 type fonts under software control 
• 9x9 & 9x18 matrix 
• Programable form feeds 
• Compressed/expanded letters 
• Parallel interface standard 
• Double strike & emphasized modes 

EPSON ACCESSORIES, INTERFACES & CABLES 
GRAFTRAX 80 option (bit-image & italics) .. $79 
CABLE Model I interface & Moael 111 .......... $35' $ c 

• $25 ii ~urchased withil:rinter · A L L 
xm~ ~~:~a~e A~E ~~~~.d.el I ... ey.tloar~: :m 
PET IEEE interface & cable (Pet) ............. 79 
SERIAL RS232 unbuffered int.card .. ...... . 
SERIAL RS232 2k buttered int.card ........ $149 
Epson to Color Computer card/cable ..... $59 800-433-5184 
All RIBBONS and CARTRIDGES in Stock 

Radio Sheck LINE PRINTERS Line Printer Vl... ....... .......... 1988 
Daisy Wheel 11 ................... $1695' line Printer VII ...... .. ....... .... 25 
Line PrlnterV ..................... $1549 · Line Printer VIII ............ .. .... 699 

CUSTOM SOFTWARE FROM TCS 
Completely Integrated BINARY SEARCH TREE programs now available. This series of 
programs fully implements the 8-TREE structures including INSERTION, DELETION, EDITING 
& TRAVERSAL No more sorting or long data file searches and yet files can be larger than 
memory. Duplicate keys are fully supported. Files can be retrieved in sorted order via B· 
TREE Traversal. Each of the programs come with fully_ commented source code so that you 
can use the modules in your own programmi1111. A Screen oriented Input routine is also 
included in each module. The following B-TREE programs are now available and each 
includes all of the mentioned modules and full documentation: 
B· TREE Ubnfy (orpnlze your holM Hbnfy keyed by Mllhor) ............................ $39.15 
B· TREE Video (orvenlze your wldeo -'le Hbnfy, pt1nl8 labele, etc). ....... ...... $39.15 
8-TREE M81Hng Ust (keyed by - or zlp,lllbel ptlntlng.elc) .......................... $49.15 

EPSON PACK A Utlllty Sott
ware package for MX80 •SOFT. 
MX80/CMD will send all printer commands 
from DOS. BIGLETI /BAS prints large Graphic 
Letters. EPSON/SUB merges with BASIC pro· 
grams allowing 2 letter mneumonic 
commands to be sent to printer. JKL Patchs 
allow JKL in NEWDOS 801.0 & NEWDOS 2.1 to 
send graphics properly. DEMO/BAS tutorial 
program of use of printer.LABEL/BAS custom 
label making program with graphics. DEF· 
STATE/SUB allows one wora BASIC com· 
mands for centered titles. titles with borders. 
etc. A great program package for EPSON fans. 
SPECIAL DEAL: $24.95 with printer $34.95 
seperately. Specify Model 1 or 111..disk only 

EPSON PACK 2 - GRAFTRAX 
version for MX80, SOFT & MX100. This 
package includes ul>dated versions of 
modules in original Epson Pack. A screen 
oriented BIT IMAGE GRAPHICS generator util· 
ty is provided. Create your special 
characters. symbols. etc. directly on your 
monitor and then send to printer. Printout in· 
eludes code to generate graphics and will 
save needed co<fe as BASIC program line to 
disk. Then MERGE these into your BASIC pro 
gram. Also demo programs showing use of 
Bit-Image graphics. Full documentation. 
INTRO SPECIAL: $24.95 wl1h pt1nter or 
GRAFTRAX. $34.15 eep8relely. $7.50 for 
updete ol old Epaon P9Ck 

ZAP3 - Direct read/ write access to any TRSDOS 1.2 or 1.3 sector. Disable Passwords & 
access levels. Self prompting. Modify any sector in HEX or ASCII. Includes many patches to 
TRSDOS 1.2 & 1.3. Also COPYIT to allow backups of SCRIPSIT, VISICALC, etc. Just....$24.95 
SOIR · Super directory manipulation for TRSDOS 1.2 or 1.3. Alpha 4 column directory & 
free space. Display a range of programs by extension. Change name and date. Generate 
report of localion of any program on diskette. Just....$14.95 
SPECIAL DEAL: Buy ZAP3 & SDIR together for .... $29.95 

CASIO ELECTRONIC ORGANS have arrtvedll! 
The lantasic CASIO Electronic Organs are here in force. Fully equal to any $2000 traditional 
Organ with dozens of exciting "NEW features not seen on other musical instruments: 
CASITONE CT-403 (25 IMlrumenla,11 rytllma,chord memory,elc.) ................... $519 
CASITONE CT-701 (progremeble, bercode rnder,51 keya,etc.,etc.) .................. $135 

TEXAS COMPUTER SYSTEMS 
Offers Lowest Prices on 

TRS80 MODEL Ill COMPUTER SYSTEMS 
The following with Radio Shack Warranty: 

Mod I Ill 16k $818 The following with quality TCS memory & our 
e ························ own 180 day limited warranty: 

Model Ill 32k ........................ $979 Model 111 32K ....... ......... ........ $909 
Model Ill 48K ...................... $1089 Model Ill 48K ............. .. ...... $969 
Model Ill 48k 2 Drives RS232$2049 

MODEL Ill DISK 
We use the highest quali ty fiberglass 
CONTROLLER BOARDS with double sided 
glass epoxy board and gold plated contacts in 
our TCS systems. ne finest switching 
POWER SUPPLY available is also provided. 
The aluminum MOUNTING HARDWARE 
has slotted holes for easy installation of the 
drives and includes all the power and data 
cables necessary to install the controller. 
drives and power supply. 

EXPANSION KITS 
Our DISK DRIVES are made by Tandon the 
same company that makes the drives used by 
Radio Shack. These drives are 40 track. 
double density, 5 millisecond stepping rate 
and are fully burned in for 48 hours. These 
drives have the same specifications as the 
drives used by Radio Shack. No soldering or 
modifications to existing circuitry is 
necessary. The following kifs are avaifable: 

KIT 1 Controller, Power Supply a Mounting H•rdw•re ............... $379 
KIT 2 Controller, Power Supply, H•rdw•rw a 1 Dllk Drive ........... $595 
KIT 3 Controller, Po-r Supply, H•rdw•rw .. 2 Dllk DrlVff .......... $819 
KIT 4 One T•ndon Dllk Drive (b•rw drive only) ............................ $219 
KIT 5 16K of High Quellty TCS Memory chlpa. ............................. $49.95 
KIT 6 3211 of High Qu•llty TCS Memory chlpa .............................. $79.95 

MODEL IU 48k 2 DISK DRIVES ... $1795 
Above KIT fully assembled. with 48 hour burn-in test & 180 day TCS Limited Warranty!! 

SAVE $200 
This month order 2 Mod Ill 
48K Two Disk Systems at 

$1,695. each 

DEALER INQUIRIES ARE INVITED ON THE ABOVE TCS KITS 

For fast . efficient service. Heart Of we can air freight from Dal las 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

J.- Toll Free Number 800 433-5184 
}{ Texas Residents 817 274-5625 ..-59 

~~~11/ce~~i~~~e~o~~~:i1ecc~~e~~si' 8i~~~~~~ : ~~cef a;u~~t~f.'~at~hai~a~~ ~':rd t~~e 
Call for Visa/MC card prices. • Many items shipped FREE. Call for quote. 
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POLICEcontinued 

The personnel evaluation process was 
automated next. Putt ing the TRS-80s onto 
this task accomplished another of the 
chief's goals: "Getting the supervisors to 
use the machines. They had to do their 
personnel evaluations in it and in the pro
cess they also got comfortable with the 
machines." 

With Scripsit as their word processing 
program, dai ly bulletins, file maintenance 
and ordinance writing were put into the 
growing TRS-80 system. 

The advent of micros to the Hanover 
Park police made life easier for the depart
ment and saved the town money. Sauer 
said: " We have an IBM Systems 34 mini
computer in the village. It's a super 
machine. It does the budgeting and all 
that stuff, but one of the things that's very 
costly to do with the 34 is try out ideas. It 
costs a lot of money to play around on the 
34." To figure the police department's 
budget Sauer and his supervisors tried out 
different ideas and methods on the Model 
Is. Once it was formed to everyone's 
satisfaction, it was put into the 34. 

Hanover Park will be saving even more 
money when its Model II arrives. The ter
minal it leases now to plug into the state's 
sophisticated central computer system 
for criminology and police management 

information costs $600 a month. 
"What we plan to do is work up an inter

face to a large CPU that could in turn talk 
to the state computer and give us the 
state access without the large cost. We 
wanted to use our Model Is to do it. But we 
had format problems with screen size and 
protocol problems with modems. We 
could have pulled it off, but software-wise 
it would have been expensive. So we're go
ing to buy a Model II and do three things 
with it." 

First, they plan to dedicate half of their 
20 megabyte disk and use a different 
operat ing system on the Model II to 
enable them to do some high speed com
puting In-house. 

Next, they will hook up to the state and 
the country's criminal justice data base. 

They also will use the Model II as a 
dumb terminal interface to the IBM 34 to 
make the IBM accessible to the c lerk's of
fice. " We figured out a way to do that. " 
Sauer said. "They have backup problems. 
So what they will be able to do is dump 
down to our disk." 

Sauer was so pleased with how his 
system was developing that , in October 
1979, he wrote an artic le for Police Chief 
magazine about it. The response was 
staggering. " A whole bunch of depart
ments called and wanted to know what we 
were doing, Sauer said," I found out there 
were a whole lot of TRS-80s [in police 
departments] around the country, but they 
were somewhat limited in their uses. We 
had done some things that I guess was 
kind of unusual." 

The chief not only aroused the interest 
of his fellow officers, but also that of a 
California company called Search Inc. 
They are a c learingho use, of sorts, 
specializing in automated criminal justice 
systems. They were also monitoring, for 
the federal government, several large 
criminal justice grants. Next thing he 
knew, Chief Sauer was traveling t he coun
try making demonstrat ions and holding 
seminars on the use of microcomputers. 

"It really took off," he said, " There was 
a lot of action, particularly on t he federal 
level, a redirect ion of interest in getting 
away from funding big machines and get
ting into distributive process systems and 
things like this." Sauer gave advice and 
even helped some departments obtain 
software and set their systems up. 

For conventional software the Hanover 
Park po lice make use of Scripsit, Visicalc, 
NEWDOS80 and the AIDS Il l DBM. Most of 
t heir special software was written for 
them by two Illinois men Dennis Gillig of 
Schaumburg and Mike Schussert of 
Elmhurst. 

Sauer feels the results of Hanover 
Park's conversion to TRS-80 computeriza
tion has been extremely successfu l. As 
the system cont inues to be used, Sauer 
and his staff continue to find new uses for 
it. The chief knew he was on to something 
when he first introduced the Model I to the 
department. The potential of that one 4K 
machine led to the development of the 
department's present system. Said Sauer, 
"I t just doesn't feel like a small inexpen
sive computer." • 

Model I display (left) shows crimes In Hanover Paric from 1972 to 1981. The department's Model Is are used for generating crime reports 
(right). 
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Tax bill woes cured by micro 
G. Bert Latamore 

Contributing Editor 

For generations officials of small, rural 
towns have kept their tax records by 

hand. Year after year they have patiently 
written out annual property tax lists; year 
after year they have spent hours in re· 
petitive tax bill computations. Many small 
towns today still use the methods em
ployed by colonial officials 300 years ago. 

Canterbury, NH, selectman James Ash
worth discovered that fact the hard way. 
During his first year in the post, he and 
two other selectmen spent four hours try· 
ing to find a four cent mistake in the tax 
records. 

Ashworth found the selectmen were 
spending one or two months preparing tax 
bills tor a town where "ninety per cent of 
the properties remain the same year after 
year." 

" It was so frustrating to see the 
same things hand written year after year," 
he commented. " There had to be a better 
way." 

Ashworth saw computers as that better 
way. But towns the size of Canterbury do 
not have the money tor computers even in 
this day of comparatively cheap desktop 
machines. 

Ashworth , who is independently 
wealthy, decided that if Canterbury 
couldn't afford a computer, he would buy 
it himself. The New Hampshire native and 
former teacher bought a TRS-80 Model II 
in October 1980 and launched a service 
providing computerized tax records for 
small New Hampshire towns. The 
response has been very favorable. 

So far this year, Ashworth said, six 
smal l towns have put articles on their 
town meeting warrants authorizing select· 
men to contract with his Municipal Com· 
puter Services. He confidently expects all 
the towns to approve the plans, and he 
has reason to. Not only will it save town 
officials a great deal of time, making it 
possible in many cases for qualified but 
busy individuals to serve in town offices, it 
will save them money from the start. 

Ashworth charges 40 cents per parcel 
for entering property tax information into 
the system and 25 cents per bill tor each 
bill generated, so it costs the town 65 
cents per property bill the first year. This is 
a 20 cent saving per parcel over the aver
age cost of hand preparation of those 
same bills. Since the information tor the 
vast majority of parcels will not be mod· 
ified each year, the cost of Ashworth 's 
service wi ll drop to 32 cents a parcel on 

Ken Williams/Concord Monitor 

Ashworth: After spending four hours trying to find a four-cent error, he found Model II 
was for him. 

the second year. 
The service also saves the town money 

because of its speed in figuring and print· 
ing tax bills. Once the state sets the 
town's tax rate, it takes at least two weeks 
under traditional methods to figure the 
bills and have them printed. Ashworth can 
do it all in a day. He says the average 
small town loses about $100 a day in in· 
terest during those two weeks of delay in 
getting their tax money in. The service 
pays for itself just by saving that interest. 

Ashworth bought a TRS-80 Model II 
mainly for reliability and the service Radio 
Shack offers in New Hampshire. He has 
been very pleased. His machine has 
broken down twice and both times Radio 
Shack got it back to him within 24 hours. 
When he bought the machine, the store in 
Manchester, NH, promised that if it was 
down for a long time he could use one of 
their demonstration models. So far, he 
hasn't had to do that. 

Ashworth depends on a database man· 
ager ca lled The Formula from Mic· 
roprocessor Associates in New York for 
his processing, and he says he can 
"highly recommend that program to any· 
one who is working in data management." 
It can handle all his needs and allows him 
w create his own tax forms to meet New 

Hampshire law using a form generator in· 
eluded in the program. And, he explained, 
it does these things direct ly, without re· 
quiring him to come up wit h tricks to cir· 
cumvent program limitations. 

Ashworth's personal motivations for 
getting into the tax comput ing business 
are complex. He says the business will 
make him "a small amount of money," but 
he has no particular need for money. He 
and his wife, Carol, bought their 114 acre 
farm six years ago after receiving a gen· 
erous inheritance. They have gone back to 
the land, enjoying raising sheep and pigs 
and, recently, building themselves a new 
home by hand. 

Ashworth admits the computer has be· 
come something of a hobby with him. " I 
enjoy working with the computer," he ex· 
plained. " It's the most challenging thing 
I've ever done." 

Like many people, however, Ashworth 
and his wife are con.cerned with the quali· 
ty of life in their town and the area around 
it. That was his motivation in runn ing for 
selectman in the fi rst place. The tax ser· 
vice is a way for him to help small towns 
who are being squeezed by many financial 
pressures. 

" The towns need it," he said. " I t hink I 
can be a service to them.'' • 
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Newsboy's 
• micro runs 

paper route 

Kerry Leichtman 
llO Mlcto Staff 

Anewspaper carrier used to have three 
essential pieces of hardware: a bicy

cle, a canvas carrying bag and a dog-eared 
customer record book. The bicycle and can
vas carrying bag may still be essential, but 
the customer record book may be on the 
way out. Sixteen-year-old Rock Hitt Evening 
Herald paperboy Bob Berry has replaced 
his with a micro. 

Berry uses his micro to keep the books 
for his 90-house South Carolina paper 
route. The program, written by his father, 
has nine functions Including add and delete 
customers, printout monthly billings and 
enter payments and credits. 

Berry, who has delivered the Herald for al
most four years, said if he didn't have the 
computer to take care of the organization 
and the math, he would have dropped the 
route long ago. 

Rock Hill circulation manager Jack Ein
reinhof said " It's great that Bob is using 
something modern to do something as old 
as deliver newspapers." Customer reaction 
has been mixed, according to Einreinhof. "I 
hear that it works fine and yet we have had 
calls from customers saying they do occa
sionally get billed at a wrong rate." 

Berry also has received complaints he be
lieves are directed more towards computers 
in general than the odd bitting mistake: "I 
have had several customers that when they 
have a question with a bill, they say please 
check your computer. I don't know what 
kind of effect It's having on my customers' 
attitudes. Perhaps they're getting a little 
carried away with the computer-error syn
drome." 

Despite the intermittent complaints, 
Einreinhof is amused at Berry's use of the 
micro, "We are now just getting software 
for our circulation department's billing, and 
this little crapper has had it for the last few 
years. I guess that's just keeping up with 
the times."• 
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Info utility gives raisers edge 
By G. Bert Latamore 

Contributing Editor 

How a farmer approaches the com
modities market can mean success 

or failure for his business. Until recently, 
most plowmen were unable to keep tabs 
on this vital exchange but today, farmers 
need no longer be blind about it. 

The Professional Farmers of America 
provides electronic commodity informa
tion to major farmers using Tandy's 
videotext system. 

The Cedar Falls, IA, organization's ser
vice, called Instant Update, provides a 
rundown, updated every 10 minutes, of 
prices at the Chicago commodities mar
ket and at major U.S. ports. It also pro
vides advisory services including morn
ing, noon, and afternoon news and feature 
reports offering items likely to influence 
commodities' prices. 

It offers an "alert page" which carries 
stories of special impact or interest; a 
weather page; a world weather survey, giv
ing farmers some idea of what is happen
ning to their overseas competition; and 
Washington Watch, containing · stories 
from Professional Farmers' staffers cov
ering the federal government. After the 
market closes each afternoon, the service 
provides its " hog and pig report" covering 
events and trends affecting that market. 

Beyond news, Instant Update _provides 
Market Predictions based on fundamental 
(supply and demand) and technical 
(special indicator based) standpoints. 
Marketing Manager Tom McCafferty ex
plained many farmers use the fundamen
tal analysis to get general trends and the 

technical analysis to look for day-to-day 
clues in the markets to help them deter
mine the best time to sell their goods. 

Mccafferty said the service has been 
successful f rom the start. Although in
tended mainly for the midwestern farm 
belt, it has attracted subscribers from 
across the continent and as far away as 
Hawaii, even though users must call the 
database over normal telephone lines and 
pay the long distance charges them
selves. 

Mccafferty said they have been con
tinually adding to their service since start
ing it last summer. Many of the additions 
have . been at the request of groups of 
subscribers who have wanted, for in
stance, the prices at Norfolk, VA, or gold 
and silver prices, a general indicator of the 
health of the economy. 

They are also in the process of adding 
to the service from the technical stand
point. Until recently, farmers had to have 
either a Tandy videotext terminal or a 
TRS-80 microcomputer and Radio Shack's 
special videotext adaptor package to ac
cess the database. However, Professional 
Farmers is now making the technical 
changes to allow farmers with Apple 
microcomputers to use the service also. 

Instant Update is one of very few vid
eotext services anywhere in the world that 
does not have the backing of either a na
tional government or major international 
f irm. And it is one of the few designed to 
be self-supporting virtually from the start. 
By its survival and success, it is demon
strat ing the electronic information age 
has indeed taken the step into the home 
and small business in a very real way.• 



PROGRAMMING TOOLS FOR YOUR 
TRS-80C® MODEL I AND MODEL III 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II is a comprehensive reference guide to the Model I and Model Ill ROMs 
which allows the machine language or Basic programmer to easily utilize the sophisti
cated routines they contain. Concisely explains set-ups, calling sequences. and variable 
passage for number conversion, arithmetic operations. and mathematical functions, as 
well as keyboard, tape, and video routines. Part II presents an entire ty new composite 
program structure which loads under the SYSTEM command and executes in both Basic 
and machine codew1th the speed and etticiency 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, USR call expansion, creating 
SYSTEM tapes of your own programs, interfacing of Basic variables directly with ma
chine code, and special precautions for disk systems. INSIOE LEVEL II 1s a clearly 
organized reference manual. 80 Microcomputing calls it "a volume of valuable informa~ 
tion .... 1mmensely thoughttul, literate, and cleanly designed " Byte Magazine says : " I 
recommend this book to serious machine language programmers." 
Includes updates for Model Ill. INSIDE LEVEL 11 ..... $15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you to step through any Basic or machine language 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. 
STEP80 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 1n RAM. The display may also be routed to your line 
printer through the device control block so custom print drivers are automatically sup· 
ported. 
Specify Model for Model 111. STEPS0 ...•. $16.95 

SMART TERMINAL PROGRAM 
This machine language program may be used as a smart terminal with time share 
systems or for high speed file transfers between two disk-based micros over modems or 
direct wire. It is menu driven and extremely simple to use. Functions include real -time 
terminal mode, save RAM buffer on disk. transmit disk fi le, receive binary files . examine 
and modify UART parameters. program 8 custom log-on messages. automatic t6-bit 
checksum verification of accurate transmission and recept ion, and many more user 
conveniences. Supports line printers and lowercase 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. This program comes on a 
formatted disk. 
Specify Model I or Model Ill. TELCOM .. ... $39.95 

PROGRAM INDEX VERSION 2.0 
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 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. Printer output may be requested 1n three different formats including labels. The 
list itself may also be stored on disk for future access and update. It also incl.udes a 
PURGE mode for quickly killing unwanted files. Directory reads and alphabet12ing is 
done in machine code for speed. 1,000 programs may be sorted in less than 10 seconds . 
80 Microcomputing called it "The best thing since sliced bread." It works with TRSDOS. 
OS-80, NEWDOS, and NEWDOS/80 single or double density. One drive and 32K 
required 
Specify Model I or Model 111. INDEX ..... $24.95 

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; selectable at any time without interrupting execu
tion or crashing the program. Instructions are also given for a 100% increase to 3. 54 MHz. 
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 connecticns for the switch option (switch not included), and is 
easily removed if the computer ever needs service. The SK· 2 comes fu lly assembled 
with socketed IC"s and illustrated instruct ions. 
Model I only. SK-2 .... . $24.95 

INSTANT ASSEMBLER 
NOW ON DISK! 

The INSTANT ASSEMBLER is a powerful disk or tape-based assembler and debugger 
for the TRS-80. Now you can assemble directly o memory and immediately debug your 
program with the built in single stepping debugger. Quickly_ switch from assembler to 
debugger and back again without losing the source code. This feature makes INSTANT 
ASSEMBLER an excellent learning tool for assembly language programming. 
INSTANT ASSEMBLER 1s absolutely unique among tape based assemblers 1n that it 
produces relocatable code modules that can be linked with the separate LINKING 
LOADER. which is supplied in two versions for loading programs into either high or low 
RAM This lets you build long programs with small modules INSTANT ASSEMBLER also 
features immediate detection of errors as the source code is entered. a compactly coded 
source format that uses 1/3 as much memory as standard source. and many operational 
features including single stroke entry of OEFB and DEFW. pinpoint control of lisflngs, 
alphabetic listing of symbol table, separate commands for listing error lines or the symbol 
table. block move function. anq verification of source tapes. 
INSTANT ASSEMBLER'S debugger provides single stepping with fu ll register displays, 
decimal or hex entry of addresses, forward or ba:::kward memory displays. disassembly 
of object code in memory. memory display in ASCII format, and hex-to-decimal or 
decimaHo-hex conversion. T he single-stepper wi ll step one instruction at a time or at a 
fast rate to any defined address. 
INSTANT ASSEMBLER occupies less than 8400 bytes of memory. In a 16K machine this 
will leave you enough memory to write assembly language programs of around 2000 
bytes. This and its module-linking feature make INSTANT ASSEMBLER ideal for users 
with only 16K machines. The instruction manual may be purchased separately for $3. 
which will apply towards the purchase of the INSTANT ASSEMBLER. In addit ion to disk 
110. the disk version includes a stand-alone version of the debugger. 
Specify Model I or Model Ill. TAPE INTASM . .... $29.95 
Specify Model I or Model Ill. DISK INTASM ..... $35.95 

RESTORE DAMAGED TAPES WITH RESQ2 
Cassene recordings are subject to several types of damage. Thin spots in the oxide. dirt. 
voltage fluctuations while recording. or stray magnetic fields can all contnbute to lost or 
added bits. RESQ2 was wrinen to provide a method of restoring tapes that can no longer 
be loaded for these reasons. It can restore BASIC. SYSTEM, ASSEMBLER. and DATA 
tapes. RESQ2 compares two copies of the damaged tape to attempt a restoration, 
though restoration can often be accomplished with only one copy._ After the damaged 
data is corrected in memory, a new tape may be recorded and venf1ed whic h does not 
contain the errors. The success rate of RESQ2 will depend on the severity and quantity of 
errors. RESQ2 comes with a comprehensive user manual and examples of two types of 
·crashed' programs to practice on. 
Specify Model I or Model Ill. RESQ2 ..... $19.95 

RAM SPOOLER AND PRINT FORMATTER 
This program is a full feature print formatting package featuring user ?efineable line and 
page length (with line feeds inserted between words or after punctuation). screen dump. 
printer pause control. and baud rate selection. In addition, pnntmg 1s done from a 4K 
expandable buffer area so that the LPRINT or LU ST command returns control to the user 
while printing is being done. Works with cassette or disk systems. Ideal for Selectric or 
other slow printers Allows printing and processing to run concurrently. Output may _be 
directed to either the parallel port , serial port, or the video screen. 80 M1crocomputmg 
said "I can only give my highest recommendation of Spooler and Mumford Micro 
Systems." 
Specify Model I or Model Ill. SPOOLER ..... $16.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of almost any tape including Basic, SYSTEM, data lists. assem· 
bier source. or ·custom loaders·. The file name. load address. entry point. and every byte 
(in ASCII format) are displayed on the video screen. Model Ill version allows changing 
tape speed so you can load in a tape at 500 baud and write 1t ou t at 1500. 
Specify Model I or Model Ill. CLONE .•. .. $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
Written by Dr. A.H. Gray. J r .. co-author (with J .0 . Markel) of the classic text 'Linear 
Prediction of Speech'. this complete package includes 3 versions of the machine Ian· 
guage FFTASM routine assembled for 16. 32, and 48K machines, a _sh_ort sample Basic 
program to access them, a 10K Basic program which includes soph1st1cated interactive 
graphing and data manipulation, and a manual of instructions _and ex~mples. The 
machine language subroutines use v ariables defined by a supporting Basic program to 
make data entry and retrieval automatic. w ithout PEEKs and POKEs. They perform 20 to 
40 times faster than their Basic equivalent (256 points in 12 .5 seconds). and handle up_ to 
a 1024 point complex FFT. The FFT is useful in analyzing stock market and comod1ty 
t rends as well as for signal analy sis. 
Specify Model I o r Model Ill. FFTASM .. ... $49.95 
FFTASM on disk with source code ..... $69.95 

MUMFORD 
MICRO 
SYSTEMS 

ORDERING: Complete satisfaction is guaranleed or a full refund will be made. All programs 
except TELCOM and DISK INTASM are shipped on cassette unless $5 is included for a 
formatted (no system) disk. Include $1.50 for postage and handling California residents add 
6% sales tax. Visa. Mastercharge and COD orders accepted. SPECIFY MODEl I OR MODEL 
Ill. Dealer inquiries invited. 

Box 400-E Summerland, California 93067 (805) 969-4557 
v67 
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Let your digits do the crunching 
by Chuck Kraemer 

T his being the. age of informat~on , I shuf
fled recently mto my new neighborhood 

computer store, with its still-fresh aroma of 
carpet compound, and its Apples and Ataris 
blinking everywhere, and greatly impressed 
the clerk, I believe, by announcing that I 
wanted to crunch a few numbers. 

Programmer lingo, you know. 
Dot matrix or impact? he wanted to know. 

Basic or Pascal? What peripherals exactly? Did 
I want a modem? Acoustic coupler OK? What 
resolution on the CRT? Something about 
algorithms, mainframes, ICs, CPUs, buffers, 
and a binary chops. And how about a word 
processor? Block move? Word wrap? Search 
and replace? 

Fine, I said, and throw in a floppy chip and 
an integrated disk or whatever and a can of de
bugger for the input. 

And, if the program was too tough, I won
dered, was it OK sometimes to count on my 
fingers? 

Suddenly the guy steps sideways in front of 
his Apple, as if to protect it from a worm, and 
inquires suspiciously just what experience did 
I have, anyway, with computers. 

I said, well, I have an electric typewriter and 
was learning to make it backspace. 

Whereupon he steered me into the electronic 
game department and tried to sell me one of 
their starter-models. I think he called it Inter
galactic majong. 

Whereupon a slight blush spread across my 
interface and I realized this was the wrong kind 
of hardware store for me. 

So I backed out the door and went home to 
crunch my numbers on the same old integrated 
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Kraemer: Not ready to byte the Apple. 

circuits I've used since 1945. 
Except for that dismal semester in 1961, in 

algebra, they have always worked just peachy, 
thank you, so you'll forgive me if I don 't byte 
the Apple just yet. Maybe later, after I figure 
out how to backspace. 

Till then, if this is the age of information, I 
don 't want to know. 

Chuck Kraemer is a reporter and commentator 
for WCVB-TV, Channel 5, in Boston, where 
this essay was aired Jan . 18. 



TELEWRITER 
the Color Computer Word Processor 

the only one with all these features for your TRS-80 Color: 
51 column x 24 line screen display • Sophisticated full-screen editor 

Real lower case characters • Powerful text formatter 
Works with any printer • Special MX-80 driver 

Runs in 1 &K or 32K • Disk & cassette 1/0 
requires absolutely no hardware modifications 

TELE WRITER 
Telewriter is the powerful word processor 
designed specifically for the Color 
Computer. It can handle almost any 
serious writingjob and it is extremely easy 
to use. It has all the advanced features you 
need to create, edit , store, format and 
print any kind of text. With Telewriter you 
can quickly produce perfect, finished copy 
for letters, reports, term papers, articles, 
technical documentation, stories, novels, 
screenplays, newsletters. It is also a 
flexible and efficient way to take notes or 
organize ideas and plans. 

51x24 DISPLAY 
The Color Computer is an incredibly 
powerful and versatile computer, but for 
text editing it has some major drawbacks. 
The small 32 character by 16 line screen 
format shows you too little of the text and, 
combined with its lack of lower case 
letters, bears little resemblance to the way 
text really looks on the page. Reverse 
video in place of lower case just adds 
confusion. 

Telewriter eliminates these shortcomings 
with no hardware modifications required. 
By using software alone, Telewriter 
creates a new character set that has real 
lower case letters, and puts 24 lines of 51 
characters on the screen. That's more 
on-screen characters than Apple II , Atari 
or TRS-80 Model III. That' s more than 
double the Color Computer's standard 
display. 

FULL SCREEN EDITOR 
The Telewriter editor is designed for 

can move quickly through the text with 
one key cursor movement in all 4 
directions, or press the shift key 
simultaneously for fast, auto-repeat. You 
can jump to the top or bottom of the text, 
the beginning or end of a line, mo ye 
forward or backward a page at a time, or 
scroll quickly up or down. When you type 
past the end of the line, the wordwrap 
feature moves you cleanly to the next. 

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

- Color Computer News, Jan. 1982 

You can copy , move or delete any size 
block of text, search repeatedly for any 
pattern of characters, then instantly delete 
it or replace it with another. Telewriter 
gives you a tab key, tells you how much 
spac.e you have left in memory, and warns 
you when the buffer is full . 

FORMAT FEATURES 
When it comes time to print out the 
finished manuscript, Telewriter lets you 
specify: left, right, top, and bottom 
margins; line spacing and lines per page. 
These parameters can be set before 
printing or they can be dynamically 
modified during printing with simple 
format codes in the text. 

... truly a state of the art word processor . .. 
outstanding in every respect . 

- The RAINBOW, Jan. 1982 

maximum ease of use. The commands are Telewriter will automatically number 
single key (or single key plus control key) , pages (if you want) and automatically 
fast, and easy to remember. There is no center lines. It can chain print any number 
need to switch between insert modes and of text files from cassette or disk without 
delete modes and cursor movement user intervention. You can tell it to start a 
modes. You simply type. What you type is new page anywhere in the text, pause at 

You can print all o r any part of the text 
buffer, abort the printing at any point, and 
there is a ''Typewriter' ' feature which 
allows you to type straight to your printer. 
Because Tele writer lets you output 
numeric control codes directly (either 
from the menu or during printing), it works 
with any printer. There's even a special 
driver for the Epson MX-80 that lets you 
simply select any of its 12 fonts and do 
underlining with a single underline 
character. 

CASSETTE AND DISK 1/0 
Because Telewriter makes using cassette 
almost painless, you can still have a 
powerful word processor without the 
major additional cost of a disk. The 
advanced cassette handler will search in 
the forward direction till it finds the first 
valid file, so there's no need to keep 
retyping a load command when you are 
lost in your tape. The Verify command 
checks your cassette saves to make sure 
they're good. You can save all or any part 
of the text buffer to disk or cassette and 
you can append pre-existing files. from 
either medium to what you have m the 
buffer already. 

AVAILABLE NOW 
Telewriter turns your Color Computer into 
the lowest cost hi-power word processor 
in the world today. It runs in 16K or 32K 
(32K recommended) and is so simple you 
can be writing with it almost immediately. 
It comes with 63 pages of documentation 
and is ful ly supported by Cognitec. 
Telewriter costs $49.95 including shipping 
(California residents add 6% tax). To 
order, specify disk or cassette and send 
check or money order to: 

Cognitec 
704NobAve. 
Del Mar, Ca. 92014 

inserted into the text at the cursor, on the the bottom of the page, and set the Baud Or call (714) 755-1258 weekdays 7 AM-
screen. What you see on the screen is rate to any value (so you can run your 4PM PST. We will gladly answer your 
always the current state of your text. You printer at top speed). questions. 

Apple 11 is a trademark of Apple Computer, Inc.; Atari is a trademark of Atari, Inc.; TRS-80 is a trademark of Tandy Corp.; MX-80 is a trademark of Epson America, Inc. ~ 121 
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CBS·ATT videotext 
test to start Sept. 15 
On Seµt. 15, two communications 
giants-the American Telephone and 
Telegraph Co. and the Columbia 
Broadcasting System-will start a major 
test of home computer information 
technology. 

The test (see 80 Micro news, 
December 1981), called Venture I, will 
involve 200 households in New Jersey 
and run seven months, James Bauer told 
80 Micro. 

The director of business development 
for the project said it will include 
information from CBS sources. In 
addition to its world-wide broadcast 
holdings, CBS owns 60 newsstand 
magazines and six book lines. 

"But we're not going to take material 
that's appeared in a printed magazine 
and spit it out," Bauer observed. "We're 
putting together a fairly large editorial 
staff that will essentially create unique 
products for the videotext service." 

"I can 't tell you the specifics of the 
information," he added, "but it will be 
fairly broad, general consumer 
information- a lot of things that other 
services up to now have: news, sports, 
weather, local information, local 
entertainment." 

And the network will have some 
"unique" things on the system, he said, 
that are " proprietary." 

He explained households will 
participate in the experiment free of 
charge. " They're going to be chosen by a 
market .research firm," he observed, 
"that is going to set up the 
demographics of people likely to be the 
initial mass market purchasers of the 
service." 

Two kinds of interactive terminals will 
be used in the test. One unit can be 
connected to the back of a tv set; the 
other is stand-alone and looks like a 
Hazeltine 1510 terminal. 

Bauer explained two devices will be 
used because one research objective of 
AT&T is to find out what kind of 
terminals people prefer for videotext 
service. 

"We're also interested in how much 
time videotext will take away from 
normal television viewing," he added. 
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Commodore's VIC-20 lineup: Printer comes up short. 

Commodore short· 
sheets VIC-20 printer 
Computer novices eyeing Commodore 
lnternational's new printer for its VIC-20 
microcomputer should consider carefully 
the printer's paper size, cautioned 
Christopher Plumley of Brattleboro, VT, 
in a letter to Wayne Green Inc. 

He explained the VIC-1515 printer uses 
eight-inch wide paper. Standard-size 
paper is 8.5-inches wide. 

If the 15-pound paper is bought from 
Commodore, Plumley said, it costs $1 5 
for 1,000 sheets. He maintained it costs 
him $6.37 per 1,000 for standard-size 
paper. 

Commodore's vice president of 
marketing, Kit Spencer, admitted eight· 
inch paper is " not the most common 
size." But there are other printers using 
that size paper, he said, such as the 
Seikosha printer. 

Asked if there were other suppliers of 
the non-standard paper, Spencer replied: 
"There are other people. I do know that. 
We checked that out." 

" Paper is very much an open market," 
he added. " We have advised our dealers 

of both external supplies of paper and 
ours." 

Asked about the $15 per 1,000 price, 
he responded, " I think you'll f ind that's a 
reasonable price to pay." 

Data processing 
hot career for 1982 
If your career specialty is data 
processing, you will be in good shape in 
1982, predicted Paul R. Ray & Company 
Inc. of Fort Worth, TX. 

The executive search f irm also noted 
another " hot" career right now is 
computer program design. 

Senior vice president Joseph A. Zant 
said in a statement, people with data 
processing experience who move into 
another discipline have a better shot at 
top corporate jobs than people without 
that kind of experience. 

He added that a manager with 10 
years of electronic data processing 
combined with good communication 
skills is now worth $75,000. 

continued 



The smash 11it program is 
E/Z-SCREENc You can se€: H live. 
in action. right on your com 
puter. 
E/Z-SCREEN is the revolu tionary 
new system that ma kes 
d esig n ing of professional 
quality screens a sna p by 
letting you design them righ t 
on your TRS-80· screen. 
Once in place, the E/Z-SCREEN 
system starts the show b y 
" talking" to you. It auto
matically produces "user 
friendly" disk BASIC code, 
g iving you access to a host 

: I I I • - - ., e o 

, .... .. - ' ... - ~ .. . .. ,\' _:_. ·. ·_ ·_ ·_ ·. -_ ·_ ........ _-~ :. . -~4~ ., 
of screen processing ~T ~~ 0 >-~T ' • ~ ~ 

functions. 

This and many other 
E/Z-SCREEN features can 
save you untold time. effort 
and can actually make screen 
design kind of enjoyable! Here's how 
E/Z-SCREEN DESIGN 
By using your keyboard. E/Z-SCREEN's formatting 
commands let you forma t and m odify your screen. Like 
changing channels. you can keep changing you r 
layout untll you're perfectly happy with it. And since 
what you see on screen is what you get. you never get a 
layout or write a program you're n ot completely 
satisfied with. 
Want to center a line? Maybe a few? Just give lh e 
command and watch it happen- a utomagica Jly1 You 
can even repeat i n formation, horizonta lly or vertically. 
Best of all, 1f you still don't like what you see. you can 
totally rearrange the screen design - even after you've 
written your program 
E/Z-SCREEN leis you move any and a ll fields of 

E/Z-SCREEN even makes d ocumentation otyour 
program easy by automatically cross-referencing a nd 
p rinting .it on p a p er (if p rinter is cormected to system). 

. EASY ON THE BUDGET 
E/Z-SCREEN costs about the same as an average black 

and white IV 9nly $149.95 

So to order. call toll free 800-223-1087. 
In NY State call 212-751 -g891. 

For more information, write SOURCE LIB Systems. Inc., 
1670 Pershing St., Valley Stream, NY. 11580. 

SOURCE LIB 
Systems 

·compatible with TRS-80 Models land Ill, dual disk 
48K m emory. TRS-80 trademark of Tandy Corp 

All major credit cards a ccepted. N .Y. State residents 
add a p propria te sa les tax 

,,,. 198 
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Networking arrives in 
N.Y. Times newsroom 
Networking has arrived in the New York 
Times newsroom. 

Using the split-screen capability in the 
newsroom terminals, reporters can write 
their stories on one side of the screen 
while calling up information on the other 
side. 

The formation-accessed by reporters 
through an in-house network called 
"Copynet"- is from the newspaper's 
information bank. It includes the full text 
of the newspaper for the last 18 months 
and abstracts and digests of articles 
from the Times and 70 other 
newspapers, magazines and journals 
published in the United States and 
abroad. 

Micro Winchester 
Market exploding 
From ground zero in 1980, the micro 
Winchester drive market rocketed to $81 
million in 1981 and it's expected to break 
the billion dollar threshold by 1985, 
according to a report in the New York 
Times. 

Since last January, 30 companies 
have announced entries into the market, 
but manufacturers may be facing their 
first real test this year. After a flurry of 
orders during the first nine months of 
1981, the Times said, business has 
tapered off, as computer makers study 
the market and begin designing their 
choices into their machines. This could 
take another six months, long enough to 
severely tax upstarts in the industry. 

Several other factors have retarded 
market growth, 3M Data Records 
Product Divis ion Vice President Alfred E. 
Smith said in a statement. But those 
factors-lack of product availability, 
lack of common interfacing and the 
need for a realistic back-up 
solution-are being overcome. 

The Times identified the following as 
leading makers of the drives: Seagate 
Technology Corporation, which has a 
contract with Apple Corporation, has 
licensed its technology to Texas 
Instruments, and is rumored to ,be close 
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to closing a deal with Digital Equipment 
Corporation; Tandon Corporation, which 
has contracts with Tandy and 
Commodore; and Shugart, now owned 
by Xerox and will be sole supplier to that 
concern's "office of the future." 

Long term success, however, is not 
guaranteed for the current crop of 
successful companies, the Times added. 
If the market develops as the calculator 
and digital watch markets did, continued 
innovation is the only guarantee of long 
term existence. Consequently, 

3M's Smith: Barriers down. 

companies are working on cartridge rigid 
disks, semiconductor " thin film" heads, 
and some floppy disk makers on 
multiple floppy disk cartridges. 

And of course, there's the Japanese. 
Sony has announced it's working on a 
3%-inch rigid disk. 

Freelancer of future 
may be electronic 
It may be an inkling to what writing for 
magazines will be like in the near future. 

When editor Stan Miastkowski of 
Popular Computing told Harris Brotman 
he liked the author's idea for an artic le 
on electronic barter, the pair decided 
to set up an electronic exchange of 
their own. 

Using The Source, an information 
utility in Mclean, VA, Brotman com-

posed his 2,000 word story on his data 
terminal in Vermont. Then he used The 
Source's electronic mail feature to send 
the manuscript to Miastkowski in New 
Hampshire, where the editor received it 
on a TRS-80 Model II in four minutes and 
20 seconds. 

Miastkowski told 80 Micro Brotman 
could have transmitted his story directly 
to Popular Computing but there was an 
advantage to using The Source. Brotman 
could leave the story in the magazine's 
electronic mai l box to be retrieved later. 

Another advantage, noted Source 
spokesman Mike Rawl, Is The Source 
allows microcomputers from different 
manufacturers to communicate with 
each other. 

Miastkowski said his magazine uses 
electronic communication infrequently 
because many of its authors are 
inequipped to do it. " Another major 
problem," he added, "is that many of our 
authors that get The Source don't know 
our user number, TCG847." 

While writers and editors have been 
linked electronically with1n newsrooms 
for several years, only recently have 
independent writers, located many miles 
from their publishers, begun to compose 
and transmit manuscripts via computers. 

" Many writers and publishers," Rawl 
observed, "are beginning to create 
informal networks among themselves for 
the purpose of communicating, 
discussing ideas, queries, assignments, 
copy transmission and copy editing." 

Brotman envisions a day when 
"networks of writers and publishers will 
exist nationwide, proposing story ideas, 
composing, submitting copy and having 
editing done." 

So does Rawl: "I really believe that in 
five years probably about half the writers 
that are out there will be composing and 
transmitt ing copy electronically." 

Fighting the 
arcade menace 
A one person war against electronic 
arcade games is being waged by Mrs. 
Ronnie Lamm of Centereach, NY. 

According to a report in the Boston 
Herald American Lamm's crusade 
against the games has included 
circulating petitions, making speeches, 
sending out mass mailings, talking with 
state officials about legislation to 
control the games and calling the local 
fire department to check on overcrowded 
conditions at popu lar amusement 
centers. 
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When Lamm started speaking out on 
the issue, there were 17 applications to 
open video parlors along a three-mile 
strip in her community. Twelve 
applications were denied by local 
officials; the other five were dropped. 
Lamm also joined other concerned 
parents to persuade a neighboring town, 
Brookfield, to approve a six-month 
moratorium on arcade permits. 

A case that may determine how far a 
community may go to control the games 
is presently before the U.S. Supreme 
Court (see 80 Micro News, January 1982). 

The Herald American report noted 
games opponents in other communities 
have called Lamm to compare notes, 
and through parent-teacher association 
conventions and other gatherings, a 
loose-knit army to oppose the 
amusements is developing throughout 
the state and nation. 

Lamm maintained there is 
unacceptable language and antisocial 
behavior exhibited in the arcades. The 
games, she added, corrupt youngsters, 
teaching them gambling, aggressive 
behavior and theft (see 80 Micro News, 
February 1982). 

French laws 
keep Interpol 
from computer age 
There are 3.5 mill ion files at the 
International Criminal Police 
Organization- a good target for 
computerization-if the group were not 
headquartered in France. 

Interpol acts as a massive center for 
transferring information on crime. Its 
files contain the gritty details of 
international skulduggery: offenses and 
places where they were committed; 
modus operandi of criminals; 
documents; fingerprints; photographs; 
and more than one million names. But 
according to a report by the Associated 
Press, French laws regulating computer 
files are discouraging Interpol from 
modernizing its record keeping. 

The laws require any organization 
maintaining computer records on people 
to make them public and have 
empowered a National Committee on 
Information and Freedom to inspect the 
files; correct them; and even destroy 
them. Information submitted to Interpol, 
it maintains, is meant to be shared with 
law enforcement agencies in its 133 
member countries, not with the French 
public. 

Other international organizations 
operating on French soil have been 
granted immunity from the laws. Interpol 
is currently negotiating with France for 

such immunity, but until an agreement 
can be reached, the organization's 
general assembly has frozen its program 
to computerize its records. 

The AP report quoted Interpol's 
secretary general, Andre Bossard, as 
saying that although the negotiations 
were going well, moving the 
organization's headquarters " is always a 
possibility." 

$50 terminals 
by 2000 A.O. 
By 2000 A.O., videotext terminals will 
cost as little as $50, according to a 
study by the Institute for the Future, a 
California research and consulting 
group. 

The concern also predicted 10 percent 
of the homes in the United States will 
have terminals by 1990- when the de
vices will sell for $200-and 40 percent 
by the end of the century. 

According to the computer newspaper 
lnfoworld, figu res on videotext compiled 
at the end of 1981 reveal 42,000 U.S. and 
Canadian terminals were subscribing to 
Dow Jones, The Source and 
CompuServe; 150,000 U.K. terminals 
were receiving one-way CEEfax and 
Oracle teletext; and 10,500 terminals 
were interactive with 500 electronic 
publishers and 500 users in seven 
countries over Prestel 's international 
service. • 

NEW CENTER IN SPOKANE. Timothy F. Preece (far right), Kaiser Aluminum's corporate vice president for planning and control, ex
plains the operation of the company's new Northwest Regional Data Center in Spokane, Washington, during a recent open house 
tour. The center is the first of several the company will set up to coordinate information systems, tim.e-sharing and telecommunica
tions tor plants and facilities in the United States and abroad. 
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A comprehensive genealogical program that lets you avoid the rigidities of paper-based family 
trees. It quickly and easily sets up a data base to hold pertinent information about each ancestor, 
including name, date and place of birth, marriage and death information, plus a comment line. 

YOUR FAMILY TREE will display and print a complete "pedigree" for any selected family 
member; or a 3-generation ancestral chart may be generated for display or printer, showing the 
number of known ancestors beyond each branch of the tree. As a novelty feature, the program will 
display a U.S. outline map showing migration across the country. Access to information in YOUR 
FAMILY TREE is virtually unlimited, with full search capabilities on any key field-using full or 
partial information. 

16K RAM has space for 45-55 ancestors with brief comments. A 32K cassette-based system will 
hold about 175 records; a 48K, about 300. In all cases, a disk-based system will hold about 75 less 
due to DOS overheard. 

Available for TRS-80* models I and Ill on tape or disk, YOUR FAMILY TREE requires a minimum of 
16K RAM. Enjoy the benefits of this powerful and flexible charting system now for just $29.95. 

ACORN PROGRAMS ARE AVAILABLE AT FINE COMPUTER STORES EVERYWHERE 

By Andrew P. Bartorillo 
A complete management tool for 
the home budget, it accurately 
keeps track of your checkbook 
and provides an easy method of 
budget allocation. 

You can store information on up to 
100 checkbook entries per month 
(250 with 48K), spec ify any 
automatic withdrawals, keep 
records of tax-deductibles, and 
record expenses by category. You 
can even break up charge account 
payments into the p roper 
categories. 

Requires TRS-ao· model I or Ill 
with a minimum of 32K and one 
disk drive. Order now for only 
$39.95. 

By David Feitelberg 
It's the world 's first deep space 
colony and you are the economic 
manager. A remarkable simula· 
tion, LOST COLONY arms you 
with maps and charts as tools for 
resource management. You 
assign human and robotic labor, 
explore new land, and set produc
tion quotas. At the same time you 
must determine equitable pay 
scales and taxes. 
Communicate through your Model 
I or Ill us ing full sentences or 
short commands. A challenging 
game, it might give you insight in· 
to real li fe management as well. 
Available on 16K tape or 32K disk 
for only $19.95 each. 

SPACE ROCKS 
By Steven Kearns 

Huge antimatter rocks appear on 
the Tactical Display Screen of 
your spacecraft. You blast away 
but they just explode into smaller 
chunks for you to destroy. To add 
to your woes, alien ships and time 
bombs appear periodically. If the 
ships hit you or the timers reach 
zero-BOOM! Maneuver, fire 
lasers, jump to hyperspace
anything to avoid the onslaught. 
For one or two players, with nine 
skill levels. 

A realtime arcade game with 
sound, for TRS-ao· model I or Ill. 
Versions for 16K tape or 32K disk 
are $19.95 each. 

•Trademark of Tandy Corp. 

(202) 544-4259 ALL ACORN ENTERTAINMENT 
SOFTWARE SUPPLIED FOR 

TRS·BO* MODELS I & Ill Acorn 
Software Products, Inc. 

634 North Carolina Avenue, S.E .. Washington, D.C. 20003 

.-See List of Adve rt isers on p age 338 

MAIL ORDERS: Include $2.00 shipping & handling 
(0.C. residents add 6% sales tax). 
CHARGE CARD CUSTOMERS: Call (202) 544-4259 
for fastest service. 
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COMPUTER GAMES 
TRS-80 MODEL 1/3 16K LEVEL II 
TRS-80 16K COLOR AND BK PET 

DEMONSTRATI ON PROGRAM "FROG RACE" COMES 
ON CASSETTE WITH A FULL REFUND COUPON 
TO USE ON YOUR NEXT OROER. 
FROG RACE CASSETTE $3. WITH CATALOG 

OUO-PAK'S ARE $10 DOLLARS EACH . 

NO. PGM SIDE l. ...... ..... PGM SI DE 2 
l GONE FISHIN6 •• • •..... CONCENTRAT10N 
2 CRAPS •••. . .•• • •••..• .. SLOT-MACHINE 
3 STARSHIP .. ...... . .• SHERLOCK HOLMES 
4 TANK ATTACK •...••• ••••• ASSOCIATION 
5 NUMBER GUESS •••• •• . . .... • DICE ROLL 
6 IN-BEnlEEN •••• ••. •• •.... SHELL GAME 
7 SAFARl . .. . ... . .•.. •. ..•• STARSHIP-2 
8 MORTAR BATTLE. ••• •.... •.•• •• PUZZLE 
9 TEASER .•...........• •••••• ••. MOUSE 
10 PT BOAT • ••••• • •••• •.••. TURTLE RACE 
11 CHEK-CHES . •.. •. •••••• •. . STARSHIF'-3 
12 THINK . . ..... ... .. . .. .• LUCK & LOGIC 
13 TREASURE ISLAND . ....•....••• RESCUE 

SHIPPED !ST CLASS MAIL PPD. - NO COD'S. 
SPEC! FY WHAT COMPUTER YOU HAVE. 

B. ERICKSON P.O. BOX 11099 
CHICAGO, IL 60611 ,,...311 

TRS-80™ 
BUSINESS SOLUTION 

Tired of switching printer cables between 
printer# 1 and printer #2? Here is the solution. 
The Model SW1 7·A Printer Switcher is your 
answer. The SW1 7-A Switcher is a solid-state 
(no relays ) p rinter switcher desig ned with 
your office efficiency in mind- simple to op· 
erate. with the sing le remote switch. yet posi· 
l ive in operation. Absolutely no data dropout . 
Ava ilable for TRS-80'" Model I. II. Ill. ca bles. 
remote switch. and power supply a re in
clud ed. 1 year limited warranty 

$249.95 
Please specify computer and printer models. 

sorry. no COD. 

Wlzord Electronics, Inc. 
P.O.B. 47842 • Doraville. GA 30362 

404·261-2653 

PRINTER # 1 SW17-A 

TRS-80'" 
..-381 

ms-so·· is a registered trodemol1< ot Tandy Corpomtion 

TRS-80 MODEL I T.M.* 

GOLOPLUG - 80 
Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
GOLD PLUG · 80 solders to the 
board card edge. Use your ex
isting cables. 
CPU/keyboard to 
expansion interface . . . . . $18.95 
Expansion interface to disk, prin· 
ter, RS232, screen printer 
(specify) .. ... . .. .. . $9.95 ea 
Full set, six connectors. . . $54.95 -VIS4 - • EAP COMPANY 

P.O. Box 14, Keller, TX 76248 
(817) 4984242 

*TRS·80 is a trademark of 
Tandy Corp. 
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SMILE WHEN 

YOU SAY TAPE! 

KWICOS 
The reasonable alternative to Model I DISK. Software 
only, no mods or add-ons. The KWIK Cassette Operat· 
Ing System gives you a new tape storage format with 
these advantages: 

: ~!~'18~!i~~v:~i~~~o~ !~v501~~!h!:~r~g~x. 
• Write, read, verify , search, test ·read. and catalog of 

BASIC and machine-code programs. 
• Merge [chaln·load) of BASIC programs from tape. 
• Up to 32 character program titles Including password 

protection and in·tltle comments. 
• No lock·ups or garbage trom a busted load. 
• Disp lay of program filespees, including length. 
• Adjustable debounce and control of LIST, Trace, and 

BASIC program execution speed. 
• Won ' t LOAD/ MERGE if unprotected RAM Is too 

small . · 
• Motor on/ off from keyboard, plus automatic gaps. 
• Partial kill of KWICOS if more memory needed. 
• Built.In BACKUP feature lets you copy KWICOS. 
• Full compatabllity with the LemonAid Loader · 

Cassette for Model I , Level 11 ..-359 

KWIK Software 
P .O. Box 328 
Bolivar, MO. 65613 

4k. 48k . $24 00 
PPd U.S. • 

TRSDOS~CP/M 
With 

REFORMATTER™ 
Model II usersl Convert files between 

TRSDOS and CP/ MI 

• REFORMATTER runs under TRSDOS 

• O perates on single drive system 
• Co nverts in both directions 
• CP/ M operating system M t needed 

• All TRSDOS record lengths supported 

• Init ializes blank CP / M diskette 

• Displays or dumps CP/ M files 
• M anipulates CP / M directory under 

TRSDOS 

5249.00 from stock . CP/ M-IBM and 
CP/ M ++DEC versions of REFORMATTER 
also available at 5249.00 from MicroTech 
Exports, Inc., 467 Hamilton Ave., Palo Alto, 
CA 94301 D Tel: 41 5/324 · 9114 D TWX: 
910-370·7457 MUH-ALTOS o Dealer & 
OEM discounts available. :::i£ • ,,... 380 

"COMPUTER ACCESSORIES OF ARIZONA PRESENTS" 
PRODUCTS FOR THE 

"TRS- 80* COLOR COMPUTER" 

1248· EP EPRQM PROGAl'IMMEA $94 95 

• Sol1w1re onver m EPFlOM 
• To1aUymenudr•~n 
• V•ltdatt EPROM e ruu1e 
• P109•1m memo•y block1lt:1~1es 
• ~"lyp•09•11ms 
'" lnch,H.les. ont>o11•d 25 woU 

P•O<Jramrr.,ngiupply 

CK4 PROM/RAM CARD 
$2905 

• FlOMpaco. , pace 
decoded into 21< bte><::ks 

• Sw11clle1 1o wme 
protect RAM 's 

• Use 42716"S Of40 16S 
• Use•4K ROM'sor28K Fl0Ms 

l>ROGRAMS 

"'"" 
• Ou1 l1lyZIF,0<:ket 
'" Add•HS decod•ng OPl •on 

Su PPOr!S t lt1c 1e n1 11seol 
FlOM poll memo•y SPIGt 

• 275.8·01' 
• 2516 
•2716 
•2Sl2 
• 68732-0/1 

• t.t~ o.es profess1ona1sol1ware 

de~e1opmen1 systemwt'len 
used wnh Micro w.o.ru 
sosaoc· · ed1101/assemt:iuu • 6876'1 

MEOK80 MORSE EN/ DECODER K IT 
$3995 

• U$• .i.ny KMTR o• RCVFl 
• $t>ee<ls • 50 WPM 
• ACVR lul<>-s~ ild,pts 
• lnClu<lU s.ctw1mat1c; PC B 

componen1s.. u'I StruCl•ons 
1no sohw11eon ta~ 

"COMPARE PRICE"' "COMPARE VALUE'" 
YOU'LL BUY FROM· 

COMPUTER ACCESSORIES OF ARIZONA 
5801 E. VOLTAIRE DR 

SCOTTSDALE. A Z 85 254 

MAKE CHECKS O Fl MONEY OFlOEFlS PAYABl.E TO THE ABOVE AOOFlE.SS 
AFl lZONA RES10ENTS AOO S'llo SA.LES T.AX 

·TRS-80 IS A TFlAOEMA.R K. OF TANDY CORP 
··soS80C 1$ A TRADEMARK OF T"iE MICRO WOFlKS 
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WILD 
CAT 

REMARKABLE TRS·80 
DISK DIRECTORY 

CATALOGUE SYSTEM 
Cat alogue con tains Fllespec, FIRS T LINE REMARK. 

disk ID, disk name, d isk date and free grans 

M odel I using TRSDOS 2 .3 or an y Version N EWDOS 
U ses f ast machine code for reading and so rting. 

$39.95 + $2.00 S IH Req. 48K. Two5" Ddves 
S aU!l(actlon guaranteed o r return wllhln J 0 da y s. 

DO NALD M. FIELDING 
2207 N.W. 61st PLACE • MARGATE, FL 33063 

(305) 972·6744 
Deale r In quiries l nYlt c d 

TRS-80 and TRSOOS · Tr•dema'11 ol h n<ly Corp . 
NEWOOS · Tr • dem1rk App.,•1 lne. 

OHNO! 
We've run out of 

several issues of 1980's 
80 Microcomputing. 
Therefore, we can no 
longer offer the entire 
year of 1980 issues for 
$25.00. If there is a 
certain month that you 
need, please contact us 
through our back-issue 
ad in this magazine. We 
may be able to help you 
with your particular 
request. 

EFFECTIVE 
IMMEDIATELY: 

Canadian subscriptions, $27.97 
1 year only, U.S. funds 
Foreign surface, $44.97 
1 year only, U.S. funds 

Foreign air mail, please inquire. 

[All previous subscription 
offers void as of 

February 1, 1982.] 



BU/LO THIS DIGITAL PLOTTER 
AT HOME FOR UNDER S200QQ 

FOR 119.95 YOU GET PRO QUALITY BLUE· 
PRINTS, SCHEMATIC. PARTS LIST, ASSY. 
INSTRUCTIONS AND NECESSARY SOFT· 
WARE FOR MODEL I OR III. 
ACCOMMODATES PAPER UP TO 18 X 2 4 . 
ADD 19,95 FOR JO PROGRAMS INCLUDES 
PLOTTI NG GRAPHS, RADII NUMBERS A 
3-D CUBE AND MORE. 2 

SEND CHECK OR M ONEY ORDER TO ; ...-3S 
P.M. W. 114 1 ALABAMA AVE. #8 
CANOGA PARK, CA. 9 1304 

Lf 0 microcomputiri9 ; 
Back Issues 

January 1980 . . . ..... . .. ... . ... $5.00 
February to June 1980 ........... 3.00 

Single back issue 
July 1980 on ....... . . . .......... 3.50 

Single back issue 

Add $1 .00 per magazine for shipping. 

10 or more back issues 
add $7.50 per order for shipping. 

Back Issues• Attn. Pauline Johnstone 
80 Pine St. • Peterborough, NH 03458 

Kffp yoor Issues of &O Mkrocomputlng together, handy 
and protected In handsome and durable library Illes or 
binders. Doth styles bound In dork 9r..n leatherette 
with the magazine logo stomped In gold. 
Fii••• Each Ille holds 6 Issues, spines visible for easy ref· 

erence. $5. 95 each, 3 for $17 .00. 6 for $:l0.00 
Olndefs, Eoch blnde< holds 6 Issues and opens f lat for 

easy reading. $7.50 each. 3 for $21.75. 6 for $42.00 
(Posto9• paid In U5A. Forelljn orde<s Include $2.50 pe< 
Item) 
Please state yea"' 19&0 to 19&3 
Send check "' money <><def to. 
JESSE JOMES OOX COl\P. 
P.O. Dox 5120 
Phllodelphlo, PA 19141 
Allow 4 to 6 w .. ks lo< dellve<y 

..-See List of Advertisers on page 338 

** SUPER'"** 
ISA's DATABASE 
The only DBMS wi th all these features: 

* PROVEN in one year of test marketing * TOUGH, reliable file structure * MENU driven for simplicity and easy use * ARITHMETIC with stored calculations * FAST set·up and report formating * CLEAR user-oriented documentation * PRINTS totals & subtotals-mail labels * REFORMATS and merges data files * MULTI-DISK files: Up to 128K records * SORTS full disks on up to 40 fields * PRODUCTION input of repetitive data * COUPLES to word processor & statistics * POSTS transactions to master file * SEARCH by strings, ranges, comparisons * DATA COMPRESSION: Over twice as 
many labels as· the other system 

For TR8·80' l'lodela I, II, & Ill - 250.00 

Ask your Deafer or Write.'" 
lnatltute for Scientific Analyllla, Inc. 

P. 0 . Box 7186, Dept. M· 1 
Wllmlngt.on, DE 191103 (215) 358·3735 

•T.M. Tandy Corp. 

DOTPLOT-80 
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HI RESOLUTION 
GRAPHICS SOFTWARE 

CJSE YOCJR LINE PRINTER VII OR 
LINE PRINTER VIII TO DRAW: 

*COMPCJTER ART 
*LINE DRAWINGS 
*GRAPHS WITH FCJLL LABELING 

RESOLCJTION: 
*60 DOTS/ INCH HORIZONTAL 
*63 DOTS/ INCH VERTICAL 

SAMPLE PROGRAMS INCLCJDED. 

MODEL I OR Ill. 
CASSETIE 

LEVEL II BASIC 
$19.95 

PLEASE SPECIFY 16K, 32K. OR 48K 
OHIO RESIDENTS ADD 6% SALES TAX 

WORKBENCH SOFlWARE 
P.O. BOX 24497 

DAYTON, OHIO 45424 ..-356 

ScotcH Diskettes 
Rely on Scotch• d iskettes to keep your valu
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They' re compatible with most d iskette drives. 

(800)235-4137 

Dealer lnQuiries 
Invited 

MANUFACTURING CONTROL SYSTEMS 

MICS module - Manufac turing lnvcnto t y Contro l 
1$ report& for i nventory, pur-ch:uing, and s tock
rooni control. "Reserved" parts feature. 

BOMPmodule - Oi 11 of Mat i:: rials P rocessor 
!·o r "complex p r oduc t ' ' contro l of inven to r y . 

SHOCmodule - Manufac turing Shop Or der Cont-col 
Or der s1.heduling and backlog/Sh i.J)lflent report ing . 

LA8P module - Labo r Col lection/ Pcrformance R,e p t g 
Da ily, weekly, an=l monthly l a bo r reporting by 
cl!lploycc , job a nd overhe ad a~count :i , and dcpart 
•Cnt a nd operatio n. Ac t ua l job costing reports . 

JCST module - Manufacturing job cost reporting 
Job status and COl'llpletio n reporting with pe rfor
inance to s tandards . Va r i a nce r eporting . Overhea d 
dete r111 ina tion mo n thly and y e ar- t o - da t e . 

All modu les for Mod e l s I and III, 32K minim.um 
s y s t e ms . Master menu driven - full opera t or 
prOfl'lpted . Expandab l e to fit your gr o wth needs . 

Mode l I mo:tules fro.n $295, "lode! III frOfll S,345 

Send for catal og o f ELTEC bus iness rno:lutes 

ELTECH Associates 
Specia lis t s i n fllanu f actudng business systems 

246tl '4oreno Drive , Los Angeles , Ca 0003q 
f213) 663-0347 ..,..344 

LARGE CAPACITY 
ACCOUNTS RECEIVABLE 

FOR MODEL I/ Ill 

5000+CUSTOMERS 
15000+ TRANSACTIONS 

30·60·90·120 AGEING ON ALL REPORTS. 
PRINT 1/ALL STATEMENTS OR LABELS. 
DATE/ INV# /DESCRIP/ AMT DETAIL SHOWN. 
SELECTIVE FINANCE CHARGES & RATES 
FAST POSTING & ENTRY ERROR CHECKING 
LAST PAYMENT DATE & % OF CREDIT LMT. 
SALES ANALYSIS BY TRANSACTION TYPE. 
MANUAL & SAMPLE DATA. 
RETAIL & PROFESSIONALLY USED 2 YRS. 

$100.00 32K 2 DISK REQ. 

HOLMAN D·P SERVICE v 355 

2059 WEST LINCOLN TERMS: VISA 
OROVILLE. CA. 95965 MC OR COD 
9 16·533·5992 3PM·9PM 3.00 S & H 
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fO Medical Opinion 
by Philip R. Mill s, M.D. 

Our clinic uses both the Model I and 
the Model II for business. (Recently 

we have been considering the purchase of 
KTl's TLS-8E fict itious Model II as a throw· 
away backup system. I am told that the 
folks at Sri Lanka have just launched a 
major campaign aimed at the physician 
market. Apparently they believe that a 
doctor a day keeps the Apple away!) 

In our office the TRS-80 Model I has pro- · 
ven to be a good computer and given us 
excellent service. 

However, it does have several disadvan
tages for a medical clinic. First, without 
a hardware card it is not compat ible with 
the excellent business programs de
signed for CP/M. Second, without an addi
tional hardware card it does not support 
eight-inch disk drives which are almost 
mandatory for handl ing the volume i-n pa
tient accounts receivable. Third, it has a 
64-character line, 18-line video screen. The 
Model II, of course, has none of these 
limitations. 

Although the CP/M disk operating sys
tem is the standard Z80 in business oper
ating systems, surprisi ngly few Mod
el I or Ill users are acquainted with 
it. For the evening hobbyist, lack of 
CP/M compatibility poses only a minor 
handicap since several excellent disk 
operating systems (such as NEWDOS/80 
and LDOS) are available with good soft· 
ware support. I am no CP/M fanatic and 
for most applications find NEWDOS/80 a 
far more convenient operat ing system; 
however, the most sophisticated word 
processing, accounting, and medica l of
fice software is written for CP/M. Now that 
IBM and Xerox have introduced their 
CP/M-compatible computer line, CP/M is 
almost certain to remain the operating 
system of choice for business applica
tions. 

Originally, Tandy considered making 
the Model I computer CP/M-compatible, 
and even purchased the rights to mar
ket the operating system. For reasons 
best known in Fort Worth this plan was 
abandoned. 

In their Models I and 111, Radio Shack 
placed RAM at the very beginning of 
memory. CP/M requires ROM at th is 
beginning locat ion. This is why it is im
possible to modify Models I and Ill with 
software alone and have it truly CP/M 
compatible. 
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"Although apprehensive, another physician and I 
installed the unit in an hour." 

To remedy this problem several com
panies are marketing CP/M cards to in
stall in the Model I and 111, making them 
compatible with conventional CP/M. For 
the Model Ill an 80-character line and 
24-line screen is even available. 

We originally purchased the Model I 
computer for its word processing capa
bilities. Within a month we realized we 
needed CP/M. At that time Lazy Writer 
was not marketed, and the newly intro
duced Scripsit was the most sophisti· 
cated TRSDOS word processor available. 
It was simply not sufficient for our 
needs. The Magic Wand word proces
sing software (now marketed by Peach
tree) was superior for our purposes, but 
was available only for CP/M. At this point 
we decided to make our Model I CP/M 
compatible. 

We discovered a second advantage to 
CP/M upon purchasing the Model II. Only 
a few o f our Model I TRSDOS programs 
were transferable to the better machine. 
All of our Model I CP/M software programs 
were compatible with a few modifica
t ions. This resulted in a substantial reduc
tion in the cost of new software. 

We learned of a CP/M card, manufac
tured by Omikron, from our local TRS-80 
user's group. I ordered the Mapper Card 
by phone for faster service, but it sti ll took 
more than two months to arrive. Manufac
tured by a perfectionist, George Gardiner, 
its arrival could not be hurried! 

Mapper I 

Omlkron 
1127 Hearst Street 
Berkeley, Ca 94702 
$239 

The Mapper I CP/M card is the oldest of 
the CP/M converters for the Model I. Now 
three years old and thoroughly debugged, 
it has a reputation for dependability. 
Our unit was instal led one year ago 
and has functioned flawlessly s ince its 
installation. 

And installation is simple. The only tool 
needed is a Phillips screwdriver to disas
semble the CPU. Although apprehensive, 
another physician and I installed the unit 
in an hour. The complete directions are 
well illustrated with photos. The CPU cov
er is unscrewed and the Z80 micropro
cessor chip removed. This chip is then in-

serted in the socket provided on the Map
per Card. The Mapper I Card is then in· 
serted in the old zao socket on the CPU. 
The CPU cover is reassembled with the 
screwdriver and the instal lation is com
plete. No soldering is requ ired (except for 
five percent of older units manufactured 
with a marginal power supply requiring a 
very simple soldering modification to im
prove its power output). Removal of the 
unit is just as simple as installation, and 
when the Model I requires service from a 
local repair center, the Mapper can be 
removed without a trace. 

The owner's manual is excellent. My 
version is printed in all caps and dot 
matrix making it less readable than reg
ular type. This has since been improved. 

With the Mapper installed there is a 
pleasant surprise when you turn the 
machine on- no screen garbage. Instead, 
the choice of T = TRS-80 and C = CPM ap· 
pears. If you press " T' ' the Mapper is 
bypassed and the Model I functions nor
mally. If you enter "C" the Mapper 
bypasses the Model I ROM and the com
puter behaves as a 48K CP/M machine. 
The Model I can never be a perfect CP/M 
computer, however, since its screen size 
is limited to 64 characters. Also its inter
nal interrupts are different from standard 
CP/M. Under CP/M the Model I emulates 
the Sorce " 10120" terminal. 

CP/M is not a perfect system. Simple 
programs have little incompatibility 
among various CP/M based computers. 
Complicated programs with sophist icat
ed video routines require significant modi· 
fications among machines. These modifi· 
cations may be elementary for the exper
ienced, but they seem impossible to the 
beginner. Do not expect to effort lessly ex
change all programs with your Model II or 
trade with friends who are using CP/M on 
non-Radio Shack computers. 

Two major versions of CP/M are in com
mon use. Version 1.4 is archaic and based 
on a non-video terminal. It is upward 
compatible with its replacement version 
2.2. Omikron supports both versions but I 
recommend version 2.2. 

Each company marketing CP/M has 
added its own enhancements. These var
ious CP/M systems are similar, but vary a 
great deal in detail. Omikron's version of 
CP/M has several such enhancements 



If you liked MICROPROOF, then you'll love SON OF MICROPROOF: 

ELECTRIC WEBSTER 
T.M . 

The ultimate spelling checker. 
IMPROVED: 

• One-step proofing and correcting. 
• Lists errors to screen or printer. 
• Can display errors in context. 
• Can display dictionary to locate correct spellings. 
• New precise symbolic dictionary will not miss an error. 
• Remarkably compact (50,000 word dictionary will fit on 

one 5 inch disk). 
• Even FASTER than MICROPROOF (formerly the fastest 

available). 
• Simple Grammatical Checking (Optionai Feature), 
• Hyphenates automatically (Optional Feature available for 

some Word Processing programs). 

SELECT APPROPRIATE RESPONSE: 
CORRECT MISSPELLED WORD: 
LEAVE WORD "AS IS" : 
DISPLAY WORD IN CONTEXT 
DiSPLA Y DICTIONARY: 
ADD WORD TO DICTIONARY: 
EXIT: 

WORD: (Your error) 
RESPONSE: 

ENTER CORRECT WORD 
HIT < ENTER> KEY 
? 

@ 
+ 
I 

EASY TO USE: Prepare your text on any Z-80 based micro
computer, using any of a number of popular word process
ing programs. When you are finished, enter the appropriate 
command, and ELECTRIC WEBSTER proofreads your 
document, displaying misspellings and typos on the screen. 
Then correcting ELECTRIC WEBSTER can display each 
error separately, requesting you to enter the correct 
spelling for each. You are also given the option of displaying 
errors in context or adding words to ELECTRIC WEB
STER's 50,000 word vocabulary. If you do not know the 
correct spelling you may also ask ELECTRIC WEBSTER to 
look it up for you and display the dictionary. Finally, 
ELECTRIC WEBSTER corrects your document. All in less 
than a minute. 

LOW PRICES: Standard MICROPROOF is available for 
$69.50 (TRS-80). Standard ELE~TRIC WEBSTER is-avail
able for either j89.50 (TRS-80 Model I or lll, Applm or 
$149.50 (CP/~TRS-80 Model II and all others). The bp· 
tional correcting feature can be added at any time for an 
additional $60. Correction feature can be ordered with 
patch to integrate with your word processing software. For 
each patch, optional Grammatical Checking feat ure, or 
optional Hyphenation feature, add $35. (Integration patch 
not necessary for Wordstar.TM) 

SPEED is the. single most important factor in a dictionary 
program. All dictionary programs will find your potential 
errors but if the program is too slow, you are not likely to use 
it. ELECTRIC WEBSTER's speed is outstanding. It can 
proofread a several page letter in 20 seconds. 

ELECTRIC WEBSTER's FULL 50,000 WORD VOCAB
ULARY saves you time and allows you greater confidence 
in the lists of potential errors that ELECTRIC WEBSTER 
identifies. The mini-dictionary programs, with their 10,000 
and 20,000 word vocabularies, have many correctly spelled 
words omitted from their vocabularies. Consequently, they 
identify as potential "errors" many words that are actually 
spelled correctly; five to ten times as many such words as 
does ELECTRIC WEBSTER. So, when you use ELECTRIC 
WEBSTER, you will have far fewer extra words to evaluate, 
a major time savings. There will be less need to look up 
words in order to verify that they are in fact spelled correct
ly. The extra 30,000 words in ELECTRIC WEBSTER's 
vocabulary assures you confidence in the error lists that 
Electric Webster generates. 

H ERE'S WHAT THE REVIEWERS HAVE T O SAY 
ABOUT MICROPROOF: 

"I have already found that the use of (MICROPROOF) has 
greatly enhanced the quality of my letters and repQrts. This is a 
very useful produc;t and should be obtained by anyone who 
uses a word processod' 

Mld1ael Tannenbaum, CPA 
80 Microcomputing, August 1981 

"The summary review of this program? One word - Excellent. 
I highly recommend it for anyone using a word processor. for 
any need - articles, manuals, reports, and even letters of 
substantial length." 

A. A. Wicks · Program Previews 
Computronics, September 1981 

In a comparative review of proofreading programs (with small
er dictionaries), MICROPROOF was found to be considerably 
faster than all t he others, when tested against a 400 word 
sample i:locument. 

Phillip Lemmons 
BYTE Magazine, November 1981 

"(MICROPROOF) operates with good speed and efficiency. A 
1500 word document took 26 seconds to loaQ, process, and 
proof when the program was run on a TRS-8d5Model II under 
CP/M."® 
"Once the program is integrate.d, it is very friendly and any 
per§.Qn able to use a word processing program can master it in 
rnome£1tS." 

Frank Derfler 
Info-World, January 1982 ,.._. . 

See your local microcomputer dealer or write to: 

. 

CORNUCOPIA SOFTWARE 
...-45 . 

Post Office Box 5028, Walnut Creek, California 945% • (415) 524-8098 

..-See List of Advertisers on page 3_38 80 Microcomputing, Apr/11982 • 371 



go Medical Opinion 

and utilities. In standard CP/M, disk drives 
are labelled A: ,B:,C:,D:. Each drive may 
contain a minimal operating system 
which is installed with the command 
SYSGEN.COM (the ".COM" Is identical to 
TRSDOS "/GMO"). Since the Mapper sup
ports both five and eight-inch disk drives, 
the SYSGEN command is modified to 
LSYSGEN.COM for the larger drives and 
MSYSGEN.COM for the smaller drives. 
LFORMAT.COM and MFORMAT.COM are 
similar modifications to support both size 
drives. 

CP/M makes no distinctions between 
upper or lowercase keyboard commands. 
" DIR" or " dir" brings up the directory 
equally well. This could pose a problem 
for those few Model I owners who still do 
not have a lowercase modification. For 
this reason Om ikron has included a soft
ware uppercase conversion to enable the 
operator to read files with lowercase 
characters. 

Other enhancements include OM
COPY.COM. Standard CP/M copy is per
formed by PIP.COM, which is a slow but 
versatile file-by-file transfer utility. OM
COPY however, copies by track and sector 
and is much faster. OMCOPY ALL pro
vides a rapid and complete backup of the 
ent ire disk. OMCOPY DATA copies only 
the data portion of the disk, while OM
COPY SYSTEM copies only the portion of 
the disk containing the operat ing system. 

XDIR.COM provides a three-column 
directory listing which is far superior to 
the one-column listing without pauses 
standard CP/M 1.4 provides. We renamed 
this utility D.COM and get the directory by 
simply typing " D." 

The debug utility DDT.COM is not stan
dard CP/M due to the Model l's interrupts 
as well as the screen size. 

Other non-standard uti lilies include 
features to customize the system for soft· 
ware with special video and printer appli
cations. Other utilities thoroughly exam
ine the computer's memory and proper 
functioning of the f ive and eight-inch 
disk drives. 

For word-processing uses, a buffer, 
repeat-character routine, and blinking cur
sor are provided. This changes the Model I 
from a horse and buggy system to a Volks
wagen. it is too slow, has too few special 
characters, and too small a screen to ever 
be a Cadillac, though. 

All in all , the system is well designed 
and Omikron should be commended for 
its excellent job in making CP/M available 
for the Model I user. I recommend it with
out hesitation. 

One disappointment with CP/M is the 
absence of a Basic program included as a 
standard feature. MBasic is available, but 
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must be purchased separately. To de
crease the cost of this and other CP/M 
programs, Omikron has developed a soft
ware club called Cougar. The latest edi
tion of Word Star (which is the finest word 
processing program I have ever used to 
date) is available for $149 (it lists for $495). 
Many other standard programs are avail
able at a very low cost. CBasic for exam
ple, lists for $150; from Cougar it is 
available for only $39. 

Although the best known, Omikron is 
not the only company providing CP/M 
hardware. Several other companies are 
marketing CP/M cards to install in the 
Model I or Ill and make them compatible 
with conventional CP/M. Some offer dou
ble density and 64K options. For the 
Model Ill even the 64-character-line screen 
limitat ion has been removed. If any of you 
have had experience using other systems 
I would be happy to hear from you. 

Mapper II 

The Mapper II is another card from 
Omikron. It solves the problem of the 
Model I or Ill 's limited five-inch disk 
storage. This installs in the Expansion In
terface. It is even more simple to install 
than the Mapper I. (We installed both 
units at the same session.) Mapper II 
costs $149. 

With the Mapper II installed, the Model I 
or Il l addresses eight-inch disk drives. 
This feature is supported by NEWDOS80 
and other major DOS systems. It is not 
supported by TRSDOS. Of course, the 
Mapper I CP/M supports eight-inch drives. 
Eight-Inch drives make a surprising dif
ference in the power of the Model I. Faster 
disk access t ime speeds program execu
t ion. It is amazing how much information 
an eight-inch, single-density disk holds 
when compared to a five-inch drive. 

We use 80-track drives in the clinic, but 
have found alignment to be very critical. 
For heavy business use our experience 
has been negative. Eight-inch drives, on 
the other hand, are extremely rel iable, and 
not much more expensive than the 80· 
track drives. 

For simple word processing without a 
dictionary, eight-inch drives may be un
necessary. For dictionary programs, how
ever, eight-inch drives are very helpful. For 
accounts receivable they are mandatory. 

Prior to installation of the Mapper II 
card, we had trouble with track errors due 
to Radio Shack's inadequate data sepa
rator. The Mapper II contains a high
quality data separator and our errors 
have vanished. 

Although we have tested many compli· 
cated programs, we have found only one 
incompatibili t y. With the Mappers in-

stalled, early edit ions of Super Utility Plus 
hang whi le loading. The author of Super 
Utility Plus, Kim Watt, has f ixed this bug. 
Regu lar Super Utility has always worked 
perfect ly with our Mappers. 

Mayday Power Supply 
Sun Research Inc. 
Box 210 
New Durham, NH 03855 
$650 

Recently a local hospital purchased an 
IBM computer to facilitate x-ray filing. After 
a month of inputting data there was a mo
mentary power failure. With the power 
failure went the entire month's work. 

When our office manager heard about 
this computer disaster, she urged us to 
take precautions to prevent a similar oc
currence at our clinic. We decided to pur
chase the Mayday 60 + 2S. This provides 
a very steady voltage, protects against 
line surges, and has a battery backup, so 
that during power failure an orderly shut
down can take place. 

The unit Itself took two months to ar
rive. It Is an excellently made piece of 
equipment. The documentation was con
fusing and difficult for us to understand at 
first, but it became clear after the second 
reading. We misunderstood the instruc
t ions and blew fuses three times before 
we final ly turned It on correctly. 

It arrives with a 12-volt battery. The bat· 
tery is shipped without acid for obvious 
reasons, but the acid is shipped In a con
tainer with a spout that makes pouring 
safe and simple. It took us about 30 
minutes to have t he unit up and going. 

For operation, a grounded three-prong 
outlet is necessary. We discovered some 
of our outlets were ungrounded three
prong sockets. The unit refused to work 
until the correct electrical outlet was 
available. 

When used with the Model I, the 
famil iar and distract ing screen waves 
vanished. The Model II has a better 
internal power-supply fi lter, and we can 
detect no difference in its operation with 
the Mayday installed. 

It has provided a large advantage for 
the Model II In another way. Since our 
eight-inch disk drives are Qume double
sided drives, and have an independent 
power supply, the Mayday provides a 
one-switch power source protecting us 
from accidentally operating the Model II 
computer without the accessory drives 
operating. 

The unit has one distracting feature; it 
makes a steady, irritating hum, even when 
turned off. Since it cannot be unplugged 
without blowing an internal fuse, we 
simply leave it humming. • 



Looking for a 

SPELLING CHECKER? 
f'f;.'£SS: ( U LEARN WORD <R l ~'f'LACE WOl\'ll < S l Sl:If' MORO 
IJO!iO ! N rn~'OR: ~1sstaf.e 

Th1 s 1 s an exa"!' le of a te>:t be mg checked b~ 
f£XSF'£LL. The text scrolls up the screen as it is checked. 
Wiler, an error 1s detected, ~CJIJ have three choices. 

ll ~H'LACE the incorrect word. The replaceMent word 
1s INSTANTLY ~'£-CHEC~ED for correctness, ther, inserted in the 
te"t. 

2l The word is correct, leave it as it 1s. 
3l Tell HEXSf'ELL to LEARN this word for future 

reference, with just or.e ke~stroke. ·< 
Hexspell req•Jires jlJst one step to check and 

correct a te::t, and leam new words. Your doct..er1t is read~ to 
prir.t as soon as He:-:spell is fmished. A word that is in error 
e,g, •isstaf..e , is highlighted ir• the te:-:t for eas~ correction. 

Get more than just a spelling checker -

H9XSP9LL2™ 
the EVERYTHING checker. 

HEXSPELL CHECKS: 
Product codes•zip codes• French words•engineering formulae•typesetting commands•German words• 

numbers• addresses• chemical formulae• Greek words• names• amounts• printer commands• Japanese 
words•acronyms•dimensions•mathematical formulae•values ... and of course plain old English words. 

Hexagon Systems is proud to announce another 
first in text c hec king - an everything checker. Hex
spell 2 checks not only dictionary words, but learns 
and checks codes, formulae and numbers which are 
so essential in many commerc ial and techn ical 
documents. With Hexspell 2 you define which cha
racters make up a "word'', then teach Hexspell the 
new "words" it needs to check your text. This ad
vanced system builds on the unique features of the 
original Hexspel l (the first TRS-80 spel ling c hecker). 

Whim we introduced Hexspel l over a year ago, it 
was the world 's f irst adaptive learning spelling 
checker. Hexspell constantly adapts its wordlist to 
your usage. No complicated editing of the wordl ist. 

Hexspell remembers word s as long as you use them. 
If you never use a word again Hexspell w ill eventual 
ly forget it to make room for new words. Extend ing 
this feature in Hexspel l 2 gives you a text checker 
that can learn to check everything that you wri te. 

Hexspell 2 is the product of nearl y three years 
research and experience. Unl ike other microcom
puter spel li ng checkers Hexagon Systems didn't 
simply rewrite the multi-step batch process found on 
large computers, we invented a simple one-step pro
cess that cap italizes on the interactive strengths of 
the personal computer. Hexspell 's simple one-step 
process makes it practica l for daily use on al l your 
le tters and documents. 

HEXSPELL VERSION 1 USERS - GET THESE HEXSPELL 2 ENHANCEMENTS: 
Programmable character set · Disk error trapping · Extendable word list, up to 50,000 words - Speed 

control . Longer words, up to 40 characters - Auto learn function · User settable system options · Control 
file editor - Built in lower case driver. 

Hexspell 2 upgrade for registered owners of Hexspell Vers. 1 
- $35 from Hexagon Systems or your nearest dealer. 

He)( spell requ ires a TRS·80 Mod I o r Mod Ill witti 2 drives and 48K. Works wi th most word processors. 

TRS·80 is a trademark o f Tandy Corp. 

us $99. 
Manual $12 

A::UIHA. 'i· -· I VISA · · 
I 

•,HeXAGON 
~v 9V5TeMS 

P.O. Box 397, Station A 
Vancouver, B.C. Canada V6C 2N2 
Telephone (604) 682-7646 
Electronic Mail-Micronet 70235, 1376 

A NOTE ON CANADIAN MAIL: please allow 5 to 10 days in each direction for mail delivery. For faster service 
leave your orders or enquiries on our 24 hours answering machine. 

v46 
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RELOAD 80 

This month's RELOAD 80 
wi ll deal briefly with assem

bly language source code
code generated by an editor/as
sembler. We will not cons ider op 
codes or the like, but merely 
loading problems. 

Unlike Basic, Assembly lan
guage source code must be as
sembled into machine language 
before it can be executed. To 
write the code and then to as
semble it requires an editor/as
sembler. The most obvious is 
Radio Shack's EDTASM. 

Owners without disk drives 
who wish to buy LOAD 80 obvi
ously have no choice. They must 
buy the cassette LOAD 80 and 

must own a cassette-based edi
tor/assembler. Disk drive own
ers, however, encounter com
patibility problems when decid· 
ing to buy tape or disk. Your 
ed itor/assembler may be limited 
only to reading disk source 
code. It may also be part icular 
about which editor/assembler 
created the source code. 

Disk Drive Users 

Apparat markets one of the 
most popular disk-based ed i· 
tor/assemblers on their NEW
DOS Plus operat ing system for 
eit her the Model I or Model Ill. It 
consists of a series of patches 

65504 CLS: CLEAR60 0: DEFINTl\-Z: DIMKl ( 125) : LM•5 : RM•72: S=l: Tl • 5: I =l : 
POKE VARPTR(I) ,PEEK(l65 48) :POKE VARPTR(I)+l,PEEK(l65 49) :I•I-2:GO 
SUB65510:PRINT@52 0,"" t:INPUT 0 TITLE 0 11\$:GOSUB65524 

Program Listing 1 

April LOAD 80 Directory 

Program Title Page Comments 

1 BAS I CK 86 NONE 
2 BAM 167 Needs EDTASM 
3 ASL 188 Needs EDT ASM 
4 ZUBRTNES 208 NONE 

5 DIRECTRD 214 NONE 
6 DISKRD3 214 NONE 
7 COMMAND 244 Needs EDTASM 
8 MASDIR3 250 NONE 

9 SHOPPING 270 NONE 
10 RULER 302 NONE 
11 CP80 306 Needs EDT ASM 
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to the old Radio Shack tape
based EDTASM, which enables 
it to read and write files to disk. 

There is, however, a compati· 
bility problem between the Ap· 
parat and Radio Shack versions 
of EDTASM. The Radio Shack 
version will not read source 
code generated by the Apparat 
version; the reverse is also t rue. 
Apparat's format was designed 
as an extension of the tape pro
tocol and had been around for 
three years when Radio Shack 
came out with their version. We 
can only guess at the reason 
behind Radio Shack's decision 
io lock out the reading of fi les 
generated by Apparat 's assem
bler. In any case, t he Apparat 
format has become the stan
dard, and is the one we use in 
LOAD 80 disk fi les. This means 
disk users must have an Appar· 
at-compatible editor/assembler 

to read LOAD 80's source code 
files. 

You may ask why we don't 
assemble the source code and 
save you all the hassle. We de
liberately don't do th is so ma
chine-language programmers 
can customize programs for 
their own use. We do, however, 
attempt to substitute a Basic 
version whenever possible. 

To sum up: To load a source 
code f ile, you need an ed
itor/assembler. If you have disks 
and wish to buy LOAD 80 on cas
sette, you must have an edi
tor/assembler which can read 
cassettes. If you wish to pur
chase LOAD 80 on disk, you 
need an Apparat-compat ible ed-

itor/assembler. 

A Patch 

There simply isn't t ime here at 
80 Micro to patch, repair or 
modify t he programs we print. 
But occasionally, on our own, 
we get interested enough to 
work on a submitted program. 

This short patch makes the 
prog ram Neatli st from the Jan
uary 1982 issue compat ible with 
Level 11, Disk Basic and wit h the 
Model Ill all at the same time. 

The program was compatible 
with only one exception. In l ine 
65504 I is initialized to 17127, 
two bytes below the start of a 
Level II Basic program. Neatlist 
begins examining the Basic 
code at th is address. It therefore 
bombs when the Basic program 
is moved higher, as happens 
under Disk Basic or on the 
Model Ill. 

Fortunately, exist ing ROMs 
and operat ing systems use the 
two bytes at 16548 and 16549 to 
point to the beginning of a Basic 
program. Since the format of 
these two bytes is the same as 
the format of I (a least sig
nificant and most significant 
byte making up a two-byte in
teger), we can set I equal to the 
start of the Basic prog ram by 
POKEing the va lues on top of I. 
Subtracting two from I wi.ll then 
init ialize I correctly. Listing 1 is 
the patched version of l ine 
65504 of Neatlist. 

Please note t hat t he best way 
to ascertain program com
pat ibility is to read t he docu
mentation in the magazine.• 



Al LAST ••••• 
A COMPLETl PROFlSSIONAL QUAUTY. PASCAi.- FOR THE TRS80 

Paul Features 
1. A complatt Jensen and Wirth Standard Pascal • 
2. Produces compact elllclent coda tllat executes 10·20 times laster 

111an Interpreted BASIC 
3. Generates reentrant Romable code 
4. can compll1i large programs ( 4000 unes + ) 
5. Fast one pass tompller 
6. Simple commands for compiling and running programs 
7. Supports separate cornpllatlon of procedures and functions 
8. Compiler switch options, inctuding cqndltional compilation 
9. Full heap support includlng NEW and DISPOSE procedures that per· 
• form true haap allocation 

10. Complete Implementation of sets with up to 256 members. All stan· 
dardsat~ . 

11. Valiant .nicords are fully supportad 
12. Suppqrts single and dOuble precision REAL 
13. Flies are compatible \¥Ith TRSOOS 

btenslons 
14. OTHERWISE clallse on case statements 
15. Identifiers may contain 'S' and·- · c~racters 
18. AutomallC type conVirslon in arllllmetlc expr~Sions and assignment 

statements . 
17. Constants may be expressad In decimal or llexadeclmal 
18. Cllaracters within strings may be specified by ascli code. Allows non· 

printable characters In strings. 
19. Type transfer operator to override type matching requirements 
20. ESCAPE allows exit frGlll anywhere In a procedure 
21 . LOCATION function returns the address of a variable 
22. SIZE function returns the amount of memory required for a variable 

. TRS-80 Ubrary 
23. Graphics routines (setpolnt, cleargraphlcs .... ) 
24. tn1erlace to assembly language rGU11nes wit~ parameter passing 

•Can call operaang systam and ROM rGUtines 
•Memory may be protected frGlll Pucal for uu 
by assemllly languige routlj18S. 

25. Read keyboard (scan or wait for character) 
26. Write to CRT screen with cursor addressing 
27. lllract access to memory with PEEK and POKE 
28. Input and output to IO ports lrGlll pascal 
29. Piograms may perform their own recovery lrOOI Ille and device errors 
30. File or device names tor Pascal Illes are detennined frGlll the 

keyboarJI when a program Is executed. Alternatively a program may 
Internally specify file names. · 

Full Screen Te.xt Editor 
31. lncludad wltll Pa$Cal Of available sei>iarately 
32. No limit on Ille size (except disk capacity) 
33. Full cursor mowment and scrolling 
34. Insert and dellle characters 
35. Insert, dellle, dupjlcate, spilt, merge lln~ 
36. Fllld string, r~ string 
31. Typewriter style tabe and autolndent 
38. Show file, Insert file 
39. Hotlzontat scrolling ~llows editing of Illes containing lines wlde.r than 

tile scraen 
40. Key and command mode access to commands 
41 . On-line~ with HELP command 
42. Flits are compatible with TRSOOS 
43. can also edit t1Kt and BASIC programs ' 
44. Many acklltlonal ft!ltures 

The lest of Both Worlds 
45. PMudocode (Pcode) for compaQtness 

•Allawl large pn191'1111S In small memory space 
(8500 Une + prl9.8lllS can execute ill 48k) 

48. Nallve code "" speed . 
eOpllonal code generatot produces Z80 Instructions 
•Z80 code can be flllxed with Pcode 

1RHO II•-GIT• Cotpor-
CP/11 11 I - GI l1lgllll llllarcll, hie. 
Ziii It a - GI Zllag, hie. 
1111 111 - GI fllllmllOllll 8UIMI II~ 
111 ltalradllllalll 'alllllllll-SYt*ll 
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Unldns Loader 
4 7. Un ks separately compiled routines 
48. Supports procedure and function Hbraries . 
49. can craate command fileS that are callable as commands from 

TRSOOS iop level . 

"' 250 P~ge Documentation Packase 
50. Beginner's guide ' 
51. Pasta! Tutorial with 500 line Data Base program. (source supplied on 

dtskattel 
52. Pascal Reference Ma11ual 
53. System Implementation Manual 
54. Text Editor Manual · 
55. Handy System Re1erence card 
56. Cross reter1mce index for documentation package 

Optlonal Advanced Development Packase 
57. Pcode optimizer 

•Reduces the SiZe of a program by 25·30% 
•Increases execution speed 

58. Z80 native code generator 
•Produces relocatable, reentrant native code for the l80 
•Native code executes 3-5 times faster than Pcodt. 
•Native cocje can be mixed with Pcode to provide speed where 
required and stUI benefit frGlll the cG111pactness of Pcode 

Hardware Required 
TllS-80 model I; TRS·80 model .Ill; or CP/ M system (with Z80) 
48k of lll9lllQrY 
One disk drive (two recomtnended) 

TRS-80 version compatible with TRSOOS and most other operating systems. 

Available directly or through authorized dealers . 

COMING SOON 
Alcor Pascal for: 

Zenith Z89. IBM Personal Computer. 8086 and 68000 based systems 

··········••"•••··············· ! Yes, I 'm Interested In Pascal for: I•~ k:X'!t,,,j 
I D TRS-80 Model I . ........... ·.·.·.·.·. 
I D TRS·80 Model Ill 

I i ~~~~~:: ~,::::, ! O Manuals only 

I Name 

free 
$199 
$ 60 
$1 25 
$ 30 

• 
I 

Address - -'-- -------------

I • I 

I 

City ______ State ____ Zip ___ _ 

Send to: ALCOR SYSTEMS 

,,.75 

13534 Preston Road 
Suite 365 
Dallas. Texas 75240 
For ilTVTlediate service call : 
(214) 226·4476 
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LOAD 
80 
LOADS 
EASY 

( C•-•) l 
LOAD 80 

ELIMINATE HOURS OF 
TYPING AND 
AGGRAVATION 

In the Apri l, 1981 issue of 80 Microcomputing 
we introduced LOAD 80 to save you the time and trouble of 
typing o ur programs yourself. LOAD 80 cassette tapes 
contain dumps of the major program listings in 80 
Microcomputing. 

If you have not yet ordered any LOAD 80 tapes and wish 
you had, don't worry. We are now offering a " back issue" 
cassette program. You can order any LOAD 80 cassette 
from April, 1981 to date for $9.97. Back issues of 80 
Microcomputing are also available with the LOAD 80 cas
settes fo r $3.50. With the complete documentation found 
in the companion magazine issue, you should have no dif· 
ficulty loading any of filL§ major programs. 

Please send me the following : 
month year month year 

Tapes __ _ Magazines __ _ 

ITEM COST QTY. TOTAL 

LOAD Ill Tapes 
$9.97 add $1 fil per tape for postage and handling 

80 Microcomputl ng 
$3.50 add $1.00 per magazine for postage and 

handling 

TOTA L 

0 Check Enclosed Bill my: 0 MC C AE C VISA 

NAME --------------- - - -
ADDRESS 
CITY STATE ZIP _ __ _ 
CARD# ----- ----- EXP. DATE. _ _ _ _ _ 
SIGNATURE INTERBANK# ___ _ 

Please allow 4-6 weeks for delivery 
LOAD 80 • 80 Pine Street • Peterborough NH 03458 

Att n: Debra Boudrieau 
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Nanos System 

REFERENCE CARDS 
(for Model I and Model Ill) 

• n + • 1, • •• • • 

"-~ 'IHUU n ll ..... .:w. . ._-

C~JiU~!J · ~liii 
;(;i:: ~:~ ;~ :: :: 

·.: .• ; :1 jj t: :.: .1 

n ;;"lf11tiit i; 

Ji ii'~\-;;~· i
0

;if li 
j , i::: ~:" .. :TR 

At last! No more flipping through the pages of the Basic manu
al! No more working through the maze of machine language in
structions! These cards completely summarize the Basic and 
Assembler manuals ! FEATURES (on most cards): 
memory map, eyeball graphics, math instructions, basic com
mands, store instructions, basic functions, load instructions, 
basic statements, move instructions, special keys, exchange 
instructions, print using examples, shift instruct ions, basic 
special characters, compare instructions, basic and assembler 
messages and codes, branch instructions, basic fact s, data al
teration instructions, reserved words, 1/0 instructions, ROM 
routines, complete character chart with graph ics and space
compression codes, hex·dec chart, cont rol code c ross-refer
ence, assembler instructions commands and operators, screen 
line layout, editor commands & subcommands, condition code 
easy access 
Plu s-"magic graphics number-a mystery until you learn how 
to use it! 
Designed as a fold-up, accordion-sty le card, fi ts in your pocket. 
Panels organized for optimum speed for reference. 
Model I: BASIC only FC1001 $2.95 
Model I: BASIC and Assembler FC1002 $4.95 NEW! 

NEW! 

DOS RANDOM ACCESS & BASIC FILE 
HANDLING-By H.J. Muller. This book 
was written for the nonprogrammer. It is 
ideal for the businessman or professional 
who needs to solve and write special pro
grams for in-house business problems, or 
the hobbyist who wants to go beyond the 
cassette recorder and into disk storage 
and f ile manipulation. It is written as a 
self-instruct ion tutorial and will provide 
anyone with some Level II experience with 
the ability to write special programs for in
ventories, mailing list , work scheduli ng, 
record keeping, research project data ma
nipulation, etc. 150 pages. BK1236 $24.50 

FOR THE MODEL III 
MOD Ill ROM COMMENTED - Soft-Sector 
marketing, 1981. Th is book is not an in
struction course on machine language, 
but rather an informat ion source that you 
can use ti me and time again for writing 
your own program or patching old Mod I 
machine language programs. It contains 
an explanation of ROMs in the latest ma
chine from Tandy, with must every loca
tion of the 14K ROMs listed , w ith com
ments. BK1235 $22.50. 

NOW AVAILABLE FOR THE MODEL Ill 
Nanos System Reference Card 
(as described above) 
Model Ill: BASIC FC1004 $3.95 
Model III: BASIC and Assembler FC1003 $5.95 

Prices do not include shipping and handling charges. Please include $1.50 for first 
book, $1.00 each additional book and $10.00 per book foreign airmail. Sorry no COD 
orders. Use the order card in this magazine to order. Allow 4- 6 for delivery. Shipping 
and handling for cards only $1.00 per order. 
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$$$$$$$$$$$$$$$$$$$$$$$$ 
$ YOU WONT BELIEVE $ 
~ OUR MEMBER'S PRICES $$ 

on 
$ e HARDWARE $ 
~ • c~mputers $$ 

• pnnters 
$ •disk drives $ 
$ •monitors $ 
$ • crt's $ 
$ •SOFTWARE $ 
$ •SUPPLIES $ 
$ • BOOKS & ACCESSORIES $ 
$ over 10.000 computer related items $ 
$ available starting at discounts of 20% or $ 

more . 
$ We guarantee to save you money. $ 
$ $25.00 Annual Membership $ 
$ One purchase usualy pays membership $ 
$COMPUTER PO . Box3286 $ 
$ Ml$ER v 258 Boise , 1083703 $ 
$$$$$$$$$$$$$$$$$$$$$$$$ 

SEND AND RECEIVE 

MORSE CODE 
•SEND UP TO 40 WPM 
•COPY OVER 100 WPM 

Your Model I or Ill becomes a pro
grammable keyboerd keyer that can 
send morse from the keyboard or 
from at04'ed menages. Keying Is done 
either by the relay or by the audio 
output. Received morae Is decoded, 
displayed, stored and printed. The 
cassette earphone plug connects to 
the rece iver speaker to copy off the 
air. No hardware except patch cords 
Is required for many setups. 

sat1sfact1on guaranteed 
Caeeette with Instruction booklet 
only $19.95 postpaid. Model I or Ill, 
LEVEL II, w ith at least 16k required. 

ROGO Computer Products 
4752 OeBeers Drive 
El Paso, Texas 79924 ,....343 

This publication 
is available 
in microform. 

University Microfilms 
International 

Please send additional information 
Name ___________ _ 

Institution ----------
Street ------------City ____________ _ 
State Zip _ _ ____ _ 

300 North Zeeb Road 
Dept.P.R . 
Ann Arbor. Mi. 48106 
U.SA. 

30-32 Mort imer Street 
Dept. P.R. 
London W IN 7RA 
England 

,.... See List of Advertisers on page 338 

ADVANCED BAU DOT RADIOTELETYPE 
FOR THE TRS-80 MODELS I and Ill 

Dlauaemblad Handbook · Volume 5 

- Knowledge of assembler 1s NOT requ1rea 
-For both BASIC newcomers and advanced assembly 

language programmers Model 1-3 
- Load handle. call . OTH . rig . CO. CIC from BASIC to 

d•Sk / GMO ONE TIME ONLY 
- Includes BASIC load pgm tor newcomers 
- 60 . 66. 75. and I 00 speed Ba<JdOI ATTY 
- Type-ahead 1n BOTH receive & transmi t 
- 21 prepa1ed messages + 5 inpu t messages 
-Automatic Mo rse code ID w1th your call 
- Store 25K bytes receive message au 1omat1ca1ty . 

retransmission 1f desired 
- Edi t above sim ilar 10 Pencil 
- 5 Chapters for new BASIC programmers 
-5 Chapters tor advanced assembly programme1s 
- Requires 48K .. PORT zero decode1 + TU 
- No RS-232C interlace IS required 
- Newcomers SHOULD order disk & note Model 

VOLUME 5 : - $20 ppd - WITH DISK $49 ppd 
(US fund• ) add Se.so overH 1111 rmell 

German - F rench - Japanese language editions 

RICHCRAFT ENGINEERING LTD. 
#1 Wahmeda Industrial Park 

Chautauqua , New York 14722 

COD orders · US only [7161753-2564 

.,.. 303 

@ CHURCH DONATIONS 

Computer Prog·ram for T HS 80 '.\1odels I, 11. & Ill 

RECORDS. STORES & REPORTS 

Gives pnntoul of collections. totals lo date 
as well as 1nd1v1dual quarterly reports 

to congregation members. 

For Info1·mation, Contact: 

CUSTOM DATA 
505-434-1096 

v307 
.John .\ . J>:,rkt•t 

P .O. l\ us: lflfifi 
\lamo~m·clu , :\":\1 H~:t 10 

PORTFOLIO ANALYSIS 
Track and Analyze your stock portfclro with these programs 

for the TRS-80' Mod I & 3. 
The Stock Analysis Package consists of four programs 

whrch allow Database creation & maintenance: Graphing ol 
p11ces. mo•rng a•g. & volume: and Generation of a Portfolro 
Ana lysis Report lo e•aluate your market pos1t1on 

Programs are wrrtten 1n BASIC and are MENU drr•en with 
Error lrapprng for ease of use. 

TRS·80' Mod I or 3, 48K & one disk drr•e required. 
Prrnter required for Portfol io Analysis report. Prrce. for the 
entire package 1s $74.95. lo order or to rece1Ve more rnfor
matron. frll oul coupon below or call (2 14) 867·5656. VISA & 
MC are accepted. 

P.Tree Enterprises Suite 269 
2701-C West 15th Street Plano, Texas 75075 

r I Paymenl enclosed or charge my n VISA rl MC 
I I Please send more in formation. 

Name~---~---------
Address ____________ _ 

Crly ______ Stale __ Zrp ___ _ 

Account # Exp. Date 
'TRS-80 rs a trademark of the Tandy Corp. .,.. 363 

If You 've Written A Program 
And Need Copies 
{1 to 1,000,000) 
Give Us A Call! 

Penner Bros .. Inc. 

305-287-0588 .,.. 367 

Stuart; FL 33494 21 O Seville St. 

TRS-80 
COMPUTER 

DISCOUNTS 

•Factory Direc t 
•Best Prices Anywhere 
•No Out·of·State Taxes 
•Full Radio Shack Warranty 
• Free Price List 

SCOTT TASSO 
Owner 

Radio Shack Associate Store # 7053 

175 E North Delsea Drive 
Vineland, N.J. 08360 

800-257·0426 
NJ 609-691 -7100 ,....510 
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MONEY DOS 
an operating system for financial survival 

by J.M. Keynes 

"For every winner 
there is an equal and opposite loser . .. " 

Every day thousands of speculators 
bet millions of dollars that they can 

pick a stock which will increase in price 
dramatically within a short time. How 
would you like to bet $200 that a stock cur
rently selling for $50 will rise in price to 
$72.25 within 45 days? That is a 45 percent 
increase! 

Recently, speculators bet millions that 
this stock would go to at least 72.25 in 
which case they would. break even. That's 
right, just break even. You see they bought 
an option to buy 100 shares of this stock 
(the name is Amax ... symbol AMX) for $70 
per share anytime before the option ex
pired, in this case 45 days. The price for 
the option was 2 or $200 for an option on 
100 shares. If the stock remains below 70, 
the option will expire worthless and the 
speculator will lose everything. There 
have been takeover rumors about Amax 
and the speculator hopes that the stock 
will rise quickly if the rumors are true. At 
$72.25 per share he breaks even after com
missions (which are very high relative to 
the money involved). Should Amax be 
taken over within 45 days at 90 the specu
lator can sell his option for about 20 
($2000) and turn a huge profit. 

One of my friends recen tly invested 
$675 in ten Dean Witter options. He 
guessed right because when the Sears 

takeover was announced, his $675 was 
worth $15,000. Such windfalls keep the 
speculator eager to catch lightning in a 
bottle one more time. Old "Crap Shootin' 
Charlie" will likely blow it all back feeding 
his gambling propensities; he reminds me 
of "Sure Thing Sam." 

Sam is a barber. One day, when the 
shop was closed, he told his wife that he 
was going to the races. "What will you use 
for money?" queried his wife. "Ah, I got 
enough to get in and make one $2 bet," 
said Sam. 

Sam arrived at the track just before the 
first race. He looked over the racing form 
and spotted a two year old gelding that 
was 20 to one and had a chance. He bet 
the $2 to win. The horse won! 

Now Sam had $40. A 30 to one shot in 
the second race caught his eye. He bet 
$40 to win. The damn thing won easily! 
The $2 bankroll had swelled to $1200. Sam 
had the golden touch. He picked the win
ner in the next seven races and bet the 
bankroll to win on each race. The kitty 
mounted to $500,000 and Sam was going 
home When he heard the horn sound an
nouncing the entry of the horses for the 
last race. Sam downed his fifth vodka gim
let while he went over the form. The race 
was s ix furlongs and a horse named Black 
Beauty could go the distance in 1 :09 flat 

Computer study of a covered option write with the fol lowing parameters: Buy 
Howard Johnson sell July 15 calls. 

500 shares at $14.50 per share. 
Write option for $3 with a striking price of 15 

75 days to expiration. Margin rate at 14% 

Return on cash investment of $5871.29 

ACTUAL% ANNUALIZED % BREAK EVEN 
UNCHANGED 23.4822 114.28 
EXERCISED 24.0248 116.92 11 .7426 
MARGIN RETURNS 
UNCHANGED 56.7348 276.11 
EXERCISED 60.0341 292.166 11.9511 

MARGIN DEPOSIT $2246 $10,000. Invested for 5 years at 292.166 % will grow to $9.27574E + 06 

Figure 1 
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which was at least two seconds better 
than any of the others. An absolute c inch! 
The other betters agreed. Black Beauty 
was even money. "Why not?" thought 
Sam. " I' ll be a mi ll ionaire." As Sam 
walked to the t icket seller a tingling feeling 
swept over his body. " $500,000 to win on 
number two," said Sam, showing none of 
his inner anxiety. 

Black Beauty broke in front and was 
five lengths ahead at the 1/16 pole. Only 
330 feet to go and Sam would be a mill ion
aire . .. that is if Ding Dong , a 15 to one 
longshot, who must have grown wings 
didn't catch him. It was a photo finish. 
Sam waited . . . and waited. The pictures 
came down. Ding Dong won by a whisker. 
Sam went home. As he entered t he back 
door his wife said, ''Well Sam, how did you 
do at t he track today?" In a monotone 
Sam said, " I lost $2." Sam may be fictional 
but his behavior is typica l of the com
pulsive gambler. 

Stock Option Speculation 

When the speculators bid up the price 
of stock opt ions to an outrageous level it 
may be temptinR to " book" their act ion 
and sell to them. This is called option writ· 
ing and can be dangerous. When you write 
an opt ion (agree to sell someone a stock 
you don't own) your profit is limited by the 
amount you rea lize from the sale. Your 
risk is unlimited. When my friend made 
the $14,335 profit on the Dean Witter op
tions, someone lost it. The game of buying 
and selling " naked" (you don't own the 
stock) options is a zero sum situat ion. For 
every winner there is an equal and oppo
site loser minus commissions. 

I discourage naked opt ion writing. The 
risks are too great. But there is a way to 
take advantage of the gambler's irrational 
behavior and incur litt le risk. It is ca lled 
covered opt ion writing. You buy the stock 
and simu lt aneously sell someone an op
tion to buy it from you, usually at a higher 
price. This is not a st rategy to employ 
every day-to wit: the poor performance 
of t he covered opt ion writing mutual 
funds. Unlike them, you don't have to be in 
act ion all the time. If you exercise pa
tience you can find situat ions wh ich stack 
the odds heavi ly in your favor. If you watch 



the options market closely, you can spot 
potential takeover candidates long before 
the news is out. When you see the price of 
an option rise dramatically within one or 
two days while the common stock price 
remains unchanged, you know that some
one thinks they have inside information . 
When I spot such action I run the Program 
Listing and determine what action to take. 

A classic example occurred in early 
May 1980. Howard Johnson common 
stock had been hovering close to $15 per 
share and the July 15 options had been 
selling from 1 1/4 to 2. Within two days the 
July 15 options increased to 3 while the 
common stock declined slightly to 14 1/2. I 
ran the option program and when I saw 
the printout I began to buy the stock and 
sell the July 15 options (all options expire 
on the third Friday of the month). I liked 
the soundness of the stock (it was "A" 
rated) and felt it unlikely that the stock 
would decline to under my break even 
point of 11 3/4 within 75 days. As it turned 
out, the speculators did " know" some
thi ng as Howard Johnson 's was taken 
over for over $25 per share. The speculator 
got rich and I managed a tidy profit for 
my c lients. 

A few months later they were wrong 
about American Cyanamid. The stock was 
at 28 and the October 30 options sold for 
5. The stock was still at 28 by October so 
the speculator lost. This is a good exam
ple of the only investment I know where if 
the price of what you bought remains un
changed, you profit handsomely. You 
made nothing on the stock you bought at 
28, but the option premium of 5 all winds 
up in your pocket , save the commission. 
We bought American Cyanamid (ACY) for 
$28/share and sold the October 30 opt ions 
for $5. The options had 90 days to expira
tion. Run these figures in the program and 
SE:le t;iow we came out. If you are too lazy to 
de j tt;'l' ll tell you. The annual return was 80 
percent. Had the stock moved up to 30 or 
more, our return would have been hig her. 

The Other Side 

The above are successes. Now let us 
deal with what all investors should con
sider the day they put up their money. 
What if something goes wrong? How 
much risk should you take? What if the 
worst happens? The most serious and 
costly problem investors have is their in
ability to deal with failure rationally. The 
day we invest we delight in thinking about 
winning and "count ing our ch ickens" with 
scarcely a thought about disaster and 
what we will do if ii happens. " I' ll watch 
thi ngs closely and make a decision if 
something goes wrong," you say. With 

th is outlook you are courting trouble. In 
fact, you are guaranteeing it sooner or 
later! I call it the "I' ll watch it another 
day" syndrome. Thousands have been 
watching General Motors "another day" 
for several years. Some have watched it 
closely all the way from 113 down to under 
40. All are thinking the same thing: " I don't 
want the cheese; just let me out of the 
trap! " 

If you are in such a situation and don't 
know what to do, examine this reasoning: 

You bought 1,000 shares of XYZ at $40 and 
now it is at $25. Do you sell? Picture your
self out on the street with $25,000 cash in 
a sack, and pretend you own no XYZ.· 
Would you take that sack of cash to your 
broker and tell him to buy 1,000 shares of 
XYZ? If your answer is "Hell no! " then you 
are a seller, because someone will put you 
on the street with $25,000 in cash in return 
for your XYZ stock. You need never face 
such a problem if you come to grips wit h 
reality the day you invest your money. 

Program Listing 

10 CLEAR: CLEAR1000: CLS 
20 U$="t.tt": T$="tttt , tt•: S$="tlt, tt" : V$="tf ,I": X$="tttttt,tt• : Z$=" ttt .... 
30 PRINT" YOU HAVE TWO OPTIONS.,, 
40 PRINT: PRINT"2. INSTANT COMMISSI ON SCHEDULE ON STOCKS OR OPTIONS . 
50 PRINT: PRINT"3. DETERMINE PROFI TABILITY OF A COVERED OPTION WRITE . 
60 PRINT"EXAMPLE: BUY 200 SHARES OF TANDY AT 33 AND SELL SOME " 
70 PRINT"SPECULATOR AN OPTION TO BUY THE 200 SHARES FROM YOU AT $35 
80 PRINT"FOR $4,00 PER SHARE. 
90 PRINT:INPUT"CHOOSE YOUR NUMBER & PRESS 1 ENTER ' ." ;MU: IF MU=2THEN1200 
100 CLS: PRINT"COVERED OPTION WRITING ANALYSIS .": PRINT: PRINT : 

I NPUT"NO. OF SHARES 100 ,200,300 , 500, OR 1000 . ";N: IFN<l00 THEN N=l00 
110 INPUT"STOCK PRICE (EXPRESSED AS IN DECIMAL) . " ;S: E=S* N 
120 INPUT"OPTION STRIKING PRICE" ; SP 
130 INPUT"OPTION PRICE EG . 2 3/8 ·= 2 . 375.";0: F=O*N 
140 INPUT"DAYS TO EXPIRATION";D 
150 INPUT"CURRENT MARGIN RATE";IR: I R= IR/ 100 
160 INPUT"COMMISSION DISCOUNT";C: C=l-(C/100) 
170 GOSUB 115 0 
180 INPUT"DIVIDENDS PER SHARE TO EXPIRATION";DD : DD=DD*N 
190 CLS: PRINT : INPUT"FOR PRINTOUT=2";A4 
200 IFA4=2THENLPRINT"COMPUTER STUDY OF A COVERED OPT ION WRITE" : 

LPRINT "WITH THE FOLLOWING PARAMETERS: ": LPRINT" " 
210 IFA4=2THENINPUT"ENTER STOCK SYMBOL AND OPT ION DATA";W$: 

LPRINT" ": LPRINTW$ 
220 IFA4=2THENLPRINTN; " SHARES AT $";S;" PER SHARE.": 

LPRINT"WRITE OPTION FOR $";0;" WITH A STRIKI NG PRICE OF "; SP : LPRINT" " 
230 PRINTN; " SHARES AT $";S;" PER SHARE . ": 

PRI NT" WRITE OPTION FOR $";0;" WITH STRIKING PRICE OF ";SP 
240 IFA4=2THENLPRINTD;" DAYS TO EXPIRATION . "; " MARGIN RATE AT ";IR;"%" : LPR 
INT" " 
250 PRINTD;" DAYS TO EXP I RATION. " ;" MARGIN RATE AT ";IR;" % 
260 PRINT 
270 GOSUB 510 
280 CM=Z+OC 
290 G=CM*C 
300 I =E-F+G- DD 
310 IFS<SPTHEN330ELSEIFA4=2THENLPRINT"THE MAXIMUM RETURN WILL 

BE REALIZED PROVIDED THE STOCK ": LPRINT"REMAINS ABOVE ";SP; 
".";" CASH INVESTMENT $";I: LPRINT"CASH RETURN","ACTUAL", 
"ANNUALIZED ","BREAK EVEN" 
320 IFS>SPTHENPRINT"THE MAXIMUM RETURN WILL BE REALIZED'PROVIDED THE STOCK " 
: PRINT"REMAINS ABOVE ";SP;" CASH INVESTMENT $";I: 

PRINT"CASH RETURN","ACTUAL" , "ANNUALIZED","BREAK EVEN": PP=l: GOTO 400 
330 GR=E-I 
340 J=GR/I*l00 
350 K=J/D*365 
360 IFA4=2THENLPRINT"RETURN ON CASH I NVESTMENT OF $"; I : LPRI NT"", "ACTUAL %" 
,"ANNUALIZED %","BREAK EVEN ": LPRI NT"UNCHANGED",J,K 
370 PRINT"RETURNS ON CASH INVESTMENT OF $"; I 
380 PRINT"" ,"ACTUAL %","ANNUALIZED %","BREAK EVEN 
390 PRINT"UNCHANGED",J , K 
400 S=SP: GOSUB 510 
410 SO•SP*N 
420 ER=SO-I-Z 
430 II=I+Z 
440 AA•ER/II*l00 
450 AB=AA/ D*365 
460 BE=I/ N 
470 IFA4=2TBENLPRINT" EXERCISED" , AA , AB , BE 
480 PRINT"EXERCISED",AA,AB,BE 
490 GOTO 880 
500 REM CALCULATE STOCK COMMISSIONS 
510 IFS< =10THEN Z=33.92 : GOTO 830 
520 IFS<llTHEN Z=34: GOTO 830 
530 I FS <l 2 THEN Z=36,25: GOTO 830 

Program continues 
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f10NEYDOS 

Program conrinued 

540 IFS<l3 THEN Z=38: GOTO 830 
550 IFS<l4THENZ=39 . 50: GOTO 830 
56 0 IFS<l5THENZ=41.25: GOTO 830 
570 IFS<l6THENZ=42.90: GOTO 830 
580 IFS<l7THENZ=44.46: GOTO 830 
590 IFS<l8THENZ=46.25: GOTO 830 
600 IFS<l9THENZ=48.00: GOTO 830 
610 IFS<20THENZ=49.60: GOTO 830 
620 IFS<21THENZ=51 . 27: GOTO 830 
630 IFS<22THENZ=52.72: GOTO 830 
640 IFS<23THENZ=5 4 .50: GOTO 830 
650 IFS<24THENZ=56.23: GOTO 830 
660 IFS<25THENZ=57.89: GOTO 830 
670 IFS<26THENZ=59.29 : GOTO 830 
680 IFS<27THENZ=60.43: GOTO 830 
690 IFS<28THENZ=61.57: GOTO 830 
700 IFS<29THENZ =62.56: GOTO 830 
710 IFS<30THENZ=63 . 75: GOTO 830 
720 IFS <32THENZ=65.70: GOTO 830 
730 IFS<34THENZ=67 . 90: GOTO 830 
740 IFS<36THENZ=70 . 15: GOTO 830 
750 IFS<38THENZ=72 . 44: GOTO 830 
760 IFS('40THENZ=74 . 72: GOTO 830 
770 IFS< 42THENZ=77.01 : GOTO 830 
780 IFS<44THENZ=79.30: GOTO 830 
790 IFS<46THENZ=81.59: GOTO 830 
800 IFS<48THENZ =83.88: GOTO 830 
810 I FS<50THENZ=84 . 77 : GOTO 830 
820 Z=88 . 52 
830 IFN=200THENZ=Z*l.9 
840 IFN=300THENZ=Z*2.7 
850 IFN=500THENZ=Z*4.l 
860 IFN=l000THENZ=Z*7 
870 RETURN 
880 REM 
890 MR=E/2-F+G 
900 BM=E- F+G- MR 
910 IC =BM*IR/365*D 
920 I =MR+IC-DD 
930 GR=E-BM-I 
940 J=GR/MR*l00 
950 K=J/D*365 
960 BB=(BM+I)/N 
970 IFA4=2THENLPRINT" MARGIN RETURNS" 
980 PRINT : PRINT"MARGIN RETURNS " : IFPP= l THEN 1 010 
990 IFA4 =2THENLPRINT"UNCHANGED" , J , K 
1000 PRINT"UNCHANGED",J,K 
1010 S=SP: GOSUB 510 
1020 SP=SP*N 
1030 I =I+Z 
1040 GR=SP- BM- I 
1050 J =GR/MR*100 
1060 K=J/D*365 
1070 IFA4=2THENLPRI NT"EXERCISED", J,K,BB 
1080 PRINT"EXERCISED" , J,K , BB 
1090 RR=G+Z: FY=(K/100)+1: TT=l0000: FORO=lT05 : TT=TT*FY : NEXTO 
1100 IFA4=2THENLPRINT" ": LPRI NT"MARGIN DEPOSIT $" 1: 

LPRINTUSINGZ$;MR;: LPRINT" $10,000. INVESTED FOR 5 YEARS": 
LPRINT"AT " ;K; "% WILL GROW TO $" ;TT: LPRINT" " : LPRINT" " : LPRINT" " : LPRI 

NT"' "' 
1110 PRINT : PRINT"MARGIN DEPOSIT$" ; : PRI NTUSINGZ$;MR;: 

PRINT" $10,000 INVESTED FOR 5 YEARS 
1120 PRINT"AT ";K; " % WI LL GROW TO $";TT 
1130 INPUT"ADVANCE PAPER=2 RETURN TO MENU=l " ;IO: 

IFI0=2THENLPRINT" " : GOT01130ELSE10 
1140 REM CALCULATE OPTION COMMISSIONS 
1150 NO=N/100 
1169 LL=N0*6 
1170 IFF <=25B9THENOX=(F*.013)+12tLL: OC=((OX*l . l)+l)*l.07: RETURN 
1180 OX =F* . 999+22+LL: IFF<=5000THENOC=((OX*l.l)+l)*l . 07: RETURN 
1190 OC=((OX*l.15)+1)*1 . 07: RETURN 
1200 CLS: PRINT "COMMISSION , S FOR STOCKS (100,200,300,500, OR 1000 SHARES)" : 

PRINT"OR OPTIONS SELLI NG FOR $1 . OR MORE.": INPUT"NO. OF SHARES?";N 
1210 INPUT"PRICE PER SHARE (DECIMAL) .";S 
1220 GOSUB 510 
1230 INPUT"HOW MANY OPTION PRICES?";PR : FORI=lTOPR: 

PRINT"ENTER OPTION PRICE t";I;: INPUTFD(I): F=FD(I)*N 
1240 GOSUB 1150 
1250 OC( I)=OC 
1260 NEXT! 
1270 PRINT"COMMISSION ON " ;N;" SHARES AT $" ; S;" IS $";: 

PRINTUS INGX $: Z 
1289 Y=N/100: FORI =lTOPR: PRINT"COMMMISSION ON ";Y;" OPTIONS AT ";FD (!);" I 
S $" ;: PRINTUSINGS$;0C(I) : NEXT 
1290 PRINT: PRINT: PRINT 
1300 INPUT"RETURN TO MENU=l MORE COMMISSIONS=2";BS : 

IFBS=lTHEN 10 ELSE 1200 
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Winning Strategy 

Here is how the big winners behave. We 
are about to buy a stock selling for 
$20/share. We think it will go to 60, 
but ... we are prudent people and real ize 
that we may be wrong ! There is no law 
that says our litt le gem won 't decline to 
$5. Many have. If that happens we want to 
make sure that we don't sti ll own it and 
suffer accord ingly. On day one we set a 
bail out point. We decide how much risk 
we are wi ll ing to take, perhaps 20 percent 
or fou r points. We tell the broker to buy 
100 XYZ at 20 and concurrent ly enter a 
"stop loss" order to sell if it declines to 16. 
We have no idea how much profit we may 
make, but we know one very important 
th ing- how much we can lose. If the 
worst occurs, we have lost a batt le but not 
the war. No more suffering. No more nail 
bit ing. Just sensible, albeit not as excit· 
ing, investment strategy. 

You should apply the above to covered 
opt ion writ ing in the fo llowing manner. I 
w ill use the actual t rade in "ACY." You 
bought 500 at 28 and sold five opt ions for 
5. Your break even point is 23 plus com
mission or about 23 3/8. The day you buy 
the stock and write (sell) the opt ion you 
give another order to the broker. "Sell 500 
ACY at 23 318 stop, and, if the stop is hit, 
cover (buy) the options." If this happens, 
what do you lose? The stock lost 4 518; 
however, the option we sold for 5 wi ll 
now have declined to between 118 and 3/4 
depend ing on how much time is left be· 
fore expirat ion. If the option is at lf. 
then you cover (buy) for a profit of 4114 (5 
minus 3/4 .) Total loss of 4 518 minus 4 '/• 
plus 112 for commission or maximum prob
able loss of 718 of a point versus max
imum profit potent ial of 6112 points after 
commission .. . and a net profit of 4 '12 if 
the stock remains unchanged for 90 days, 
as was the case. 
remains unchanged for 90 days, as was 
the case. 

Covered opt ion writing is no cinch. You 
should only consider it when aberrations 
in option prices occur on stocks which are 
of good quality. It is an onerous task to 
check all the options daily if you have to 
do it by hand. Fortunately my computer 
scans the option prices dai ly and points 
out only those which have moveci out of 
their normal range vis-a-vis the common 
stock. If you would like to obtain recom· 
mendations I have arranged to have an an· 
swering machine set up on weekends on
ly. You may call to ll free 800-327-3389 
(those in Florida must call 305-655-3627). 
Run them with the Program List ing and 
keep track of the result s on paper, in 
which case, I guarantee you can't lose. • 



Color computer owners. 

Yes, that's right - for as little as 
$298.00 you can add 32K of dynamic 
RAM, and a disk interface, to your 
TRS-80 Color Computer! If you just 
want the extra memory it's only 
$199.00, and you can add the disk 
interface later for $99.00. 

Just plug the Color Computer In
terface (CCI), from Exatron, into 
your expansion socket and " H ey 
Presto!" - an extra 32K of memory. No 
modifications are needed to your 
computer, so you don't void your Ra
dio Shack warranty, and Exatron give 
both a 30 day money-back guarantee 
and full 1 year repair warranty on 
their interface. 

The CCI a lso contain s a 2K 
machine -language monitor , with 
which you can examine (and change) 
memory, set break-points, set memo
ry to a constant and b lock-move 
memory. 

So what about the CCI Disk Card? 
Well as we said it's only an extra 
$99 .00 , but you' ll probably want 
Exatron 's CC DOS which is only 
$29.95 - unless you want to write your 
own operating system. The CCI Disk 

Card uses normal TRS-80 Model I 
type disk dr ives, and CCDOS will 
even load Model I TRSDOS disks into 
your color computer - so you can 
adapt existing TRS-80 BASIC pro
grams. 

As a further plus, with the optional 
ROM Backup adaptor, you can dump 
game cartridges to cassette or disk. 
Once the ROM cartridge is on cas
sette, or disk, you can reload, examine 
and modify t he software. The ROM 
Backup adaptor is only $19.95. 

For more information, or to place an 
order, phone Exatron on their Hot 
Line 800-538 8559 (inside California 
408-737 7111), or clip the coupon. 

excellence in electronics 

exatron 

00 
DEALER ENQUIRIES INVITED 

Exatron, .,,. 94 

181 Commercial St reet, 
Sunnyvale, CA 94086 • 
0 Please send a 32K Color Computer 

Interface for $199.00 

O Please send a CCI Disk Card for $99.00 

0 Please include CCDOS and manual 
for $29.95 

0 Also include a ROM Backup adaptor 
for $19.95 

Please add 85.00 for shipping to all orders, 
and 6 percent sales tax in California. 

Name . .......... .... ................ .. ... ... . .. . .. . 

Address ....... . ..... .... ....... . .... ....... ..... . . . 

City ... .. . .......... ......................... ...... . 

State .. ...... Zip ... ...... . ..... .. . .. .. . .. ... . .. . . . 
Charge my: 

0 MasterCard Interbank Code ... ... .. .. . . 

0 Visa Expiration Date .......... .. . . .. . 

Card .. . .. ... .... ...... ..... ............ . ........... . 

0 Check enclosed for .. ..... ..... .... .. . ...... . 

0 Ship COD (82.00 extra) 

Signature ... ........... . ..... ... ............ ... .. . 

":\2K H:\~1 plu~ D isk I nt erface THS-SO is a I radcmark of Tandy 



Copernica Mathematica 
by Bruce Douglass 

As a neuroscientist, I am primari ly con
cerned with how neurons within a 

ganglion. talk to each other. How do they 
communicate with each other, and as a 
network modify and transmit information 
among themselves? 

Only very recently was an optical tech
nique developed allowing neuroscientists 
to gather data about these questions (see 
the references). Many other properties of 
gangl ia are fairly well known and under
stood. 

This column is a simple ganglion simu
lation of the effect of several neurons on a 
single neuron. It also rather accurately 
models how a single neuron behaves. 

The Single Neuron 

Well, how does a neuron behave? A 
neuron (see Fig. 1) is made up of several 
parts; axons, dendrites, hillocks, among 
others. The center of the neuron is called 
the cell body or perikaryon. It receives im
pulses from other neurons via synapses 
onto either the perikaryon or dendrites 
(projections extending out from the peri
karyon). A synapse is a connection be-

Fig. 1. A typical neuron cell 
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"I am primarily concerned 
with how neurons 

within a ganglion talk to each other. " 

tween two neurons. Almost all synapses 
are unidi rectional chemica l-mediated 
junctions. That is, information only travels 
in one direction (towards the dendrite to 
the perikaryon); the message is sent by re
leasing a chemical substance called a 
transmitter. This transmitter diffuses 
across the synaptic junction and " knocks 
on the door" of the other neuron. If it 
" knocks" loudly enough, the neuron being 
talked to will send out a message of its 
own. This message is sent down its axon, 
which is a long projection from the peri
karyon that begins at the hillock of the 
neuron. The axon then innervates, or talks 
to, other neurons or organs. 

A brief explanation of the message is in 
order. Special proteins in the cel l mem
branes pump sodium (Na+) out in ex
change for potassium (K + ). The ratio of 
two sodiu ms for three potassiums gener
ates a charge across the membrane, 
which now acts like a capacitor. 

Sodium leaks constantly; these pro
teins keep pumping it out. Channel pro
teins allow sodium to enter as if the mem
brane weren't even there, but most of the 
time these are kept tightly shut. When an 
excitatory transmitter chemical reaches 
the membrane of the dendrite or perikary
on, it opens these channels (apparently by 
removing calcium). When a little more 
sodium gets in, it affects the membrane 
potent ial charge slightly. If, however, 
enough sodium can get in, all hell breaks 
loose, and all the channels open, allowing 
sodium to rush in. 

These chemical channels have a kind of 
time lock. They close after a short period 
of time. The sodi um pumps get thei r act 
together to expell the sodium from the 
cel l. When the channels open, the mem
brane potential changes f rom a normal 
negative 70 millivolts (outside with re
spect to inside) to posit ive 30 mV. Before 

+ + 

0 

the channels open, there is only a sl ight 
change in potential. If the change is great 
enough, t he neuron fires an act ion poten
t ial (which I wi l l explain in a moment). This 
is called an "all or none" phenomenon, 
since it occurs at full strength or not at all. 

Small changes in membrane potential 
are called subliminal potent ials, since 
they are below the threshold necessary to 
elicit a neuronal response. 

Most neurons talk to other neurons in a 
subliminal manner. But there are several 
ways subliminal potentials can add or 
summate to reach the threshold potential 
necessary to elicit a response. These are 
spatial and temporal summation. 

Spatial summat ion occurs if two or 
more neurons innervate a given neuron 
close enough for t he chemical transmit
ters to add their effects. Temporal sum
mat ion occurs when two or more innerva
tions (they may all be from the same neu
ron) come close enough together in time 
for their effects to summate. Since the 
sodium pumps expel the sodium influx 
causing the subl iminal potent ial, the local 
potent ial returns to normal after a brief 
period of t ime. If another or several more 
potentials are received quickly enough, 
they may add their effects. Spatial and 
temporal summation may both occur at 
the same time. 

Innervations are not all excitatory. 
Many substances make the membrane 
potent ial more negative rather than more 
positive. These make it more difficult to 
elici t a response from t he neuron, and are 
cal led inhibitors. 

The wide change in membrane poten
tia l from negative 70 mV to pos it ive 30 mV 
is called depolarization. The sodium 
pumps returning the membrane potent ial 
to normal is called repolariza tion. Figures 
2 & 3 show how a membrane potential 
t ravels down an axon, away from the 

+ + 

(} 0 
+ 

) 
Fig. 2. Ac tion Potential moving down the axonal membrane 



MX-80/100 OWNERS 

MX-80 RELOADS 

PRINTER STANDS 
End the mess of paper from your desktop 
printer. Paper is fed from under the printer 
and allowed to stack neatly behind your 
machine. Made from the highest quality 
clear plexiglass, this is a handsome addi
tion to home or office. Available in two sizes 
- Regular for printers such as MX-80, 
Microl ine80, etc. or Large for printers such 
as MX-100, DataRoyal, DWll etc. Available 
with extra shelf for quick and easy forms 
change. 
Regular (300010) ............... 29.95 
Regular w/shelf (300011) ......... 44.95 
Large (300020) . .. ............. . 34.95 
Large w/shelf (300021) ... ....... 49.95 

Reload your own MX-80 & MX-100 Ribbon Cartridges, and save money. These endless loop Silver Dollar Ribbon packs load into your worn cartridge 
easily, saving you money. Now available in Blue and Red . 

Black (500000) .. . .... . .. . .. . . . .... .. . . . ... . . . ..... $3.95 ea. Black (500001) ...... . .. ........... . .. .. . . ... .. .. $39.50 doz. 
Red (500010) . .... . ... . . .... . ..... . . . . . ... . . ...... .. 4.95 ea. Red (500011) ... .. . . .... .. . . . . . . . .. . .. . .. . .. . . .... 49.95 doz. 
Blue (500020) ... . . . . .. . .. . ....... ...... . . . . . .. ..... 4.95 ea. Blue (500021) .. ... . .... . .... . ..... . .. . . ... ...... . 49.95 doz. 

MX-80 RIBBON CARTRIDGE 
Same as original cartridge, with the additional feature of· · Mobis '' loop which turns the ribbon 180° after each run through the cartridge extending rib
bon life. As you know MX-80 cartridges cost $15.00 from most sources, but these are only $10.95 each or save even more by buying 3 at $29.95. 

1 cartridge (500050) .. . .. . .... . ... . .... . .. . . ... . .. . ... $10.95 2 pack (500051) ............. ....... . . .... . ......... . $29.95 

NEW - We now carry the DIG/AC MULTIUSER COMPUTER. Call for details on 
MULTIUSER Processing!! 

..-See List of Advertisers on page 338 

171 Howkins Rood 
Centereoch, New York 11720 

(516) 981-8568 (Voice) 
(516) 588-5836 (Doto) 
MNET-70331, 105 

Dealer Inquiries Welcome 
Add $2.00 5 & H 

NY5 res. odd oppr. tax .-300 
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Copernica Mathematica 

Program Listing 

10 REM ****** GANLG ION SIMULATOR ****** 
20 REM *** *** BY BRUCE P. DOUGLASS ****** 
30 REM ****** DEPT. OF PHYSIOLOGY ****** 
40 REM ****** SCHOOL OF MEDICINE ****** 
50 REM ****** UNIV . OF S . D. ****** 
60 REM ****** VERMILLI ON , S. D. ****** 
70 CLEAR 200:DEFINT I-N:DEFSTRA:IS=l5360:ID=l6320:AM="PRESS <ENT 
ER> TO BEGIN":Al=CHR$(176)+CHR$(142)+CHR$(143)+CHR$(14l)+CHR$(17 
6) :A2=CHR$(13l)+CHR$( 1 72)+CHR$ (188)+C HR$( 156)+CHR$( 131 ) 
80 RANDOM:AT=STRING$(7,32):AS=STRING$(11,32) :K (l ,0 )=32 :K (2 ,0)=42 
:K(3,0 )=62:K( 4,0 )=72:K(5,0) =32 : K(6 ,0 ) =42 :K(7 , 0) =62:K (8,0) =72 
90 Jl(l)=7:Jl(2)=29 :J l (3)=116: Jl(4)=208: J l (5)=ll:Jl (6)=46 : Jl(7)= 
184:Jl(8) =224 
100 K(l,l)=l3:K(2,l)=ll:K(3,l) =ll:K (4 ,1)=13 :K (5 ,l) =27:K (6 ,l)=29 : 
K(7,1)=29 : K(8,1)=27 
110 REM Jl() IS THE POSITION ID'S FOR BIT-ANDING FOR LATER DETER 
MINATION OF SPATIAL SUMMATION 
120 CLS:PRINT @78 ,CHR$(23) ;"GANLGION SIMULATOR" 
13 0 PRINT@206, " BY BRUCE DOUGLASS "; 
140 FOR I=IS TO IS+63:POKEI,19l:POKEI+960,19l:NEXT I 
150 FOR l=IS+62 TO ID STEP 64:POKE I ,19l: POKE I+2,19l:NEXT I 
155 PRINT@904,"PRESS <ENTER> TO CONTINUE"; 
160 PRINT@532,Al;:PRINT@596,A2;:FOR I=l TO 60 : SET(57+I,26) : SET(5 
7+1 ,27) :NEXT I 
170 FOR I= l TO 60:RESET(57+1,26):RESET(57+I,27) :NEXT I 
1 80 IF INKEY$=""THEN160 
190 CLS : PRINT"THIS PROGRAM SIMULATES THE ACTIONS OF IMPINGING 
NEURONS ONTO ANOTHER NEURON IN A GANL ION. TO ACTIVATE A 
NEURON, PRESS THE NUMBER CORRESPONDING TO THAT NEURON " 
200 PRINT:PRINT" IF THE NEURON IS ABLE TO FI RE , IT WILL. IF 
IMPING I NG NEURONS CAUSE THE DEPENDENT NEURON TO REACH 
THRESHOLD, I T WILL ALSO FIRE ." 
210 PRINT:PRINT"FOR THE IMPINGING NEURONS ' EF FECTS TO SUMMATE, 
THEY MUST BE CLOSE TOGETHER , EITHER IN TIME, LOCATION 
OR BOTH. IF THE SUM OF THE SUBLIMINAL EFFECTS IS SUFFICIENT, 
THEN THE DEPENDENT NEURON WILL FIRE." 
220 PRINT:PRINT TAB(l6);AM; 
230 I F I NKEY$=""THEN230 
240 REM START OF SIMULATION - DRAW FIGURES 
250 CLS :FOR I=l TO 4:IT=RND(3):IF IT=l THEN A(I ) ="I": L(I)=- 1 ELS 
E A( I )=" E" : L(I)=l 
260 PRINT Al;I;A{I);AT;:NEXT I : PRINT@64,"";:FOR I=l TO 4:IT=RND ( 
2) :IF IT=l THEN A(I +4 )="I":L (I+4)=-l ELSE A( I+ 4)="E " :L(I+4 )=1 
270 PRINT A2;AS;:NEXTI 
280 PRINT@768,"" ;:FOR I=l TO 4:PRINTAl;AS ;:NEXT 
290 FOR I= l TO 4 :PRINTA2 ;AS ;:NEXT 
300 FORI=l TO 4:PRI NT I+4;A(I+4) ;AS ; STRING$(I , 32) ;:NEXT I 
310 FOR 1=0 TO 3:IP=l6*I+l30:I(I+l)=IP:J(I+l,l) =INT(IP/64 )*3 :J{ I 
+l,0 )=(IP-INT(J(I+l,1 ) *64 )/3)*2 :NEXT I 
32 0 FOR I=0 TO 3 :IP=770+16*I:I(I+5)=IP:J(I+5,l)=INT(IP/6 4)*3 :J( I 
+5,0)=(IP-INT(J(I+5,1)*64) /3 )*2:NEXTI 
330 REM J(I,0) =X( I) ,J ( I,l)=Y (I) FOR DRAWING LINES TO NEURON 
340 E=2 6 . 6667 : FOR T=0 TO 6.3 STEP .035 
350 X=E*COS(T)+52.5:Y=l0*SIN(T)+20 .5 :SET(X,Y) 
360 NEXT T 'K(,) CONTAINS POINTS ON NEURON TO DRAW LINES 
370 PRINT@965 ,"'I' MEANS INHIBITORY, 'E' MEANS EXCITATORY"; 
380 FOR I=l TO 8:Xl=J(I,0):Yl=J(I,l):X2=K(I,0):Y2=K(I,l) 
390 GOSUB 580iNEXT I ' DRAW IN LINES 
40 0 Xl =79:Yl=20:X2=127 :Y2=20:GOSUB580 
410 REM NOW THAT FIGURE IS DRAWN , RUN THE SUCKER! 
415 KU=-70 
420 A=INKEY$ : IF A<> "" TH EN B=VAL( A) ELSE B=0 
430 PRINT @472,KU" "; 
440 FORI=l T08:IFP(I)>0THENP( I) =P(I) -l 
450 NEXT 
460 POKE 16442,0:POKE16 443 ,0:IF B>8 THEN B=0 
470 IF B=0 THEN IF KU>- 70THENKU=KU-l :GOT04 20 ELSE IF KU<- 70THENK 
U=KU+l:GOT0420 
480 IF B=0 THEN 420 
490 REM DETERMINE IF NEURON CAN FIRE 
500 IF P(B ) <2 THEN Kl( B)=l : GOSUB570 : GOSUB580:GOSUB650:GOTO 520 
'FIRE ACTION POTENTIAL 
510 IF P{B) <5 AND P(B)=>2 THEN IF RND(P(B))>P(B)/2 THEN Kl (B)=l: 
GOSUB570 : GOSUB580 : GOSUB650: ELSE Kl (B)=0 : GOT0530 'FIRE IF PROBA 
BILITIES ARE GOOD 
520 P ( B)= 5 

Program continues 
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perikaryon. 
The change in membrane potent ial af

fects the potential of t he membrane 
around the area init ially affected. This 
causes it to depolarize. This area depolar
izes the area adjacent to it, and so on. 
Meanwhi le, the initial area cannot be 
depolarized again until a certain amount 
o f the original membrane potential is re
gained; during this t ime it is said to be re
fractory. The refractory period is usually 
broken into two parts, absolute and rela
tive. During the absolute refractory period, 
it is impossible for the neuron to fire. Dur
ing the relative refractory period, a neuron 
can fire only if it receives a stronger-than
normal st imulus. The action potential, 
as th is moving wave of depolarization is 
ca lled, can only move in one direct ion, 
since the membrane that came be fore it is 
refractory. That is why the informat ion 
transfer in neurons is unidirectional. 

How Do you Model 
Neurons in a Computer? 

The simple simulat ion here models 
many of the characteristics of real neu
rons. To indicate action potentials tra
vers ing down the axon, I have used two 
rout ines. The connection between the 
large neuron and the smaller ones is 
shown by a l ine between them. An act ion 
potential is depicted by blanking out the 
line and then redrawing it. If the large 
neuron is sufficient ly excited, the line ex
tending to the right (its axon) will be blank
ed out and redrawn. 

You may excite the small neurons by 
pressing the number associated with that 
neuron (1-8). The neuron fires if it can, de
termined by its refractive period (how long 
it has been since it fired last). This is a re
peati ng function if the key is held down. 
But remember, once it fires, it has an ab
solute refractory period during which it 
cannot fire. When th is absolute refractory 
period is over, it has a relat ive refractory 
period, during which it may or may not fire. 

The smal l neurons may excite or inhibit 
the large neuron. This property, deter
mined randomly at the onset of the sim u
lation, is indicated by I or E next to the 
neuron. If it inhibits the large neuron, it 
will be more difficu lt to make the neuron 
fire. If it excites the larger neuron, it 
makes it easier to fire an action potential. 

The Program 
A simple variable list in Fig. 4 wil l aid 

you in understanding how these proper
ties are model led. 

The simulation starts at li ne 420 with 
the INKEY$ loop. The method for deter
mining spatial summation assigns num
bers to each small neuron represent ing 
the area of innervat ion on the large 



neuron. These numbers are chosen so, 
when ANDed together, the result is non
zero only if the areas are adjacent. 

The AND does a bit-wise comparison of 
numbers and returns a 1 In a bi t position 
only if both of the numbers contain a 1 in 
that bit position. Therefore, it wasn't too 
hard to choose numbers such that they 
allowed to test for adjacent areas. Fur
ther, not all neurons innervate equally. 
Generally, neurons that innervate closer 
to the hillock of the axon innervate the 
neuron more strongly. The numbers are 
arranged so those closest to the axon 
have the largest AND. This can be demon
strated graphically quite simply: 

00000111 
(1) 

0000101 1 
(2) 

00011001 
(3) 
00011110 
(4) 

01110100 
(5) 

10111000 
(6) 

11010000 
(7) 

11100000 
(8) 

In this figure, you can see the binary 
numbers in each box. The number in 

Program continued 

"A model's purpose 
is to simulate only 
the characteristics 
essential to what 

you are considering 
at the moment." 

parentheses is the bit position (1-8) cor
responding to the box location. All bits 
from adjacent boxes are set in a given 
box. Thus, two adjacent boxes share two 
bit positions on. If they are not adjacent, 
they will have no shared positions on. For 
example, boxes 1and2 share bit positions 
1 and 2. Boxes 3 and 5 share bit posit ions 
3 and 5. Boxes 2 and 3, adjacent in a kitty· 

530 REM OK , NOW DOES THE DEPENDENT NEURON FIRE??? 
540 IF KU> - 70 THEN KU=KU-1 ELSE I F KU <-70 THEN KU=KU+l 
550 I F KU>-30 THEN Xl =7 9:Yl =20 :X2=1 27 : Y2=20:GOSUB 6 10:GOSUB580:K 
U=-30 
560 GOTO 4 20 
570 Xl=J(B,0) :Yl=J(B , l) :X2 =K(B , 0) : Y2=K(B , l) :GOT0620 
580 REM DRAW LI NE ROUTINE 
~ 90 SG=SGN(X2 - Xl ) :S=(Yl- Y2)/(Xl- X2):T=Yl+ . 5 : FOR J=Xl TO X2 STEP 
SG 
600 
610 
620 
SG 

SET(J , T+S*(J- Xl)) : NEXT J : RETURN 
REM BLANK OUT LINE ROUTINE 
SG=SGN(X2- Xl) :S=(Yl-Y2)/(Xl- X2) : T=Yl+. 5:FOR J=Xl TO X2 STEP 

630 RESET(J , T+S*(J- Xl}} :NEXT J:RETURN 
640 GOTO 6 40 
650 REM ANDING IN THE STATE IN REAL TIME 
660 FOR Kl=l TO S:KN=INT((Jl (B}ANDJ l (Kl)) *Kl(Kl) *J l (B}*L(B)/3 00) 
+4*L(B) : KU =KU+KN:NEXT:IF KU>20 THEN KU=20 
670 RETURN 

ABSOLU TE REFRACTORY PERI OD 
R ELATIVE REFRACT ORY PER IOD 

corner fashion, also have two bit pos i
tions in common. This is because they are 
both adjacent to boxes 1 and 4. Boxes 2 
and 5 have no bit positions in common. · 
Note that the ANDs of adjacent boxes in
crease in value as you go from left to right. 
Thus, we can weigh the boxes at the right 
more than those at the left. 

Th is is exactly the strategy used in the 
simulation. Look at the last few lines of 
the program. The bit posit ions are ANDed 
together and multipl ied by the state of the 
neuron (K1(1)). If it is not on, the state vari· 
able is zero; if it is on, t he state is a one. 
The numbers used for the boxes in the 
above figure do not exactly correspond 
with those in the simulation: I rearranged 
the boxes. Looking at the video display of 
the ganglion, 1 is adjacent to 5 and 4 is ad· 
jacent to 8. The bit-AN Ding numbers are 
the same as those used in our figure 
above, however. 

The refractory state of the small neu
rons are kept in the array P (I). When a neu
ron is excited to fire, it is set to 5. This low 
value produces a short refractory period. 
You may change the command P(B) = 5 to 
10 or 15, or whatever suits your fancy. The 
neuron cannot fire when P(I) is greater 
than two. This corresponds to the abso
lute refractory period . If P( I) is between 
zero and two, line 510 calculates the prob· 
ability that the neuron wi ll fire. If P(I) 
equals zero, the neuron wi ll fire every time. 

Simulation Limitations 

Not al l the ganglion's characteristics 
are modelled here. In fact, that is the defi· 
ni ti on of a model. If all characterist ics 
were modelled, then you would have a 
copy. A model's purpose is to simulate on
ly the characteristics essential to what 
you are considering at the moment. This 
simplifies very complex phenomena. Of 

A1- A3 
J1(1) 

A(I) 
L(I) 

J(l,0), J(l,1) 

K(l,0), K(l ,1) 

KU 

P(I) 

Graphics Strings 
Position codes lor spatial 
summation 
I or E states for the neuron 
Numerical equivalent of 
excitation or inhibition 
(X, Y) coordinal es for lhe 
small neurons 
(X,Y) coordinates on lhe 
large neuron 
Sum or stale membrane 
polen1ial of the large neuron 
Refractory states of the 
neurons 

K 1 (I) States of the neurons 
(1 =on, O =off) 

- 70 m V I--'---'----''--\==========::::;;;;:-- POKEs Reset the key buffer 
Lines 500- 510 Determine i f the small neu· 

0 1 om S ron in question can fire 

TIM E 
Fig. 4. Program variables 

Fig. 3. Change in membrane potential during an action potential 
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rnnIBITBmJ[ill~LJ 
Ad#24 SOFTWARE 
ULTIMATE SOFTWARE PLAN 

We 'll match any advertised price on any 
item that we carry. And if you f ind a lower 
price on what you bought with in 30 days of 
buying it, just show us the ad and we'll 
refund the difference. 

Combine our price protection with the 
availabil ity of full professional support and 
our automatic update service and you have 
the U ltimate Software Plan. 

It's a convenient, uncomplicated , logical 
It's that simple. way to get your software. 

~ DISK WITH/MANUAL 

v" (New items or new prices) 
CP / M users: 

~ MANUAL ON LY specify disk systems and formats. M ost formats available. 

ARTIFICIAL INTELLIGENCE ' 
Medical(PAS-3) $849/ $40 
Dental (PAS-3) $849/ $40 
ASYST DESIGN°' 
Prof Time Accounting $ 549/$40 
General Subroutine. . s 269/ $40 
Application U tilities . S439/S40 

COMPLETE BUS. SYSTEMS' 
Creator ..... $269/ $25 
Reporter $169/ 520 
Both . S399/ S45 
COM PUTER CONTROL" 
Fabs CB-lree) S 159/ $20 
UllraSort II S 159/$25 
COMPUTER PATHWAYS" 
Pearl (level 1) $ 99/ $25 
Pearl (level 2J $299/$40 
Pearl [ level 3) .. $549/ $50 
DIGITAL RESEARCH• 
CP/M 2.2 

NorthSlar 
TRS-80 Model II 

(P+T) 
M1cropolls 

PL/l-80 
BT-BO 
Mac . 
S id 
Z·Sid 
Tex 
OeSpool 
CB-80 
CBasic-2 
O.M.A. 
Ascom . 
Formula 
GRAHAM-DORIAN~ 
General Ledger 
Acct Receivable 
Acct Payable 
Job Costing . 
Payroll II 
Inventory II 
Payroll . 
Inventory. 
Cash Register 
Apartment Mg t 

MICRO-AP" 

$149/ $25 

$159/ $35 
S 169/ $25 
$459/ $35 
$ 179/ $30 

. $ BS/$15 
$ 65/ $15 

. $ 90/$1 5 
$ 90/$ 15 

, $ 50/ $10 
$459/ 535 
s 98/ $20 

.St 49/ $15 
$539/$4 5 

$ 729/$40 
$729/$40 
S729/S40 

. S729/ S40 

. 5729/ 540 
$729/ $40 

- .$493/ $40 
$493/ $40 

.. $493/ $40 
$493/$40 

S -Bas1c . S269/ S25 
Selector IV S295/ S35 
Selector V . S495/S50 
MICRO DATA B ASE SYSTEMSg 
HOBS .. $269/535 
MOBS $795/540 
DRS or ORS or RTL S269/S 10 
MOBS PKG . S 1295/ S60 
MICROPRO" 
WordStar .......... $319/ 560 
Customization Notes .. S429/ Sna 
Mail-Merge .......... s 109/ $2 5 
WordStar/ Mail-Merge S41 9/S85 
DataStar . S249/ S60 
WordMaster s 119/ $40 
SuperSortl 5 199/ S40 
Spell Star 5 175/ $40 
CalcStar S259/Sna 

DON'T SAY " UNCLE;· 
SAY " MICROTAX" TODAY! 

Individual. .. S 250/Sna 
Professional. . $ 1 000/Sna 
Partnership. .$ 750/Sna 
Package. . $ 1500/S na 
ACAS, depreciat ion, batch 
computing / printing of over 
30 forms/schedules. and 
much more. 

O RGANIC SOFTWARE<' 
TextWriter Ill $111 / $25 
DateBook II . . S269/ S25 
Milestone . . $269/$30 
OSB ORN E® 
General Ledger . 
Accl Rec/Acc1 Pay . 
Payroll w/Cost 
All3 . . 
All 3 + CBASIC-2 . 
Enhanced Osborne 
PEACHTREE~ 

$ 59 /$20 
$ 59/$20 
5 59/520 
$129/$60 
S 199/$75 
$269/$60 

General Ledger $399/$40 
Acc t Receivable S399/S40 
Acct Payable . $399/$40 
Payroll . S399/ S40 
lnven1ory . . $399/$40 
Surveyor. S399/S40 
Property Mgt _ S 799/$40 
CPA Client Write-up s 799/ $40 
PS Version_ Add 5 129 
Mag1Calc . S269/S25 
Other. . less 10% 

SOFTWARE WORKS°' 
Adapl(CDOS loCP/MJ.S 69/ Sna 
Ratfor .. .. S B6/$na 

SOHO GROUP® 
MalchMaker. . . s 97 / S20 
WorkSheet. $1 77 / S20 

STRUCTURED SYSTEMS* 
Business Packages, 
Call for Price 

SORCIM~ 
SuperCalc 
Trans 86 . 
Acl 
TCS® 

S269/Sna 
5 11 5 

.. $157 

GLorARor AP or Pay .S 79/ $25 
All 4 S269/ S99 
Compiled each. S 99/ S25 
Inventory .. ... _$ 99/ $25 
SUPERSOFTs 
Diagnostic I 
01agnostic II. 
Disk Doctor. 

..... $ 49/ $20 

Forlh (80BO or ZBOl 
Fortran. 
Fortran w/ Ratfor 
CCompiler. 
Star Edit 
Other 

UNICORN • 
Mince 
Scnbble 

$ B4/ $20 
. $ 84/ $20 
. $149/ $30 
. $2 19/ $30 

.. $289/ $35 
$174/ $20 
S 189/ $30 
less 10% 

MICROSOFT" 
Basic-BO . S298 Both 

$1 49/$25 
$1 49/$25 
$249/SSO 

Basic Compiler 
Fortran-SO 
Cobol-BO 
M-Sort 

v" Macro.SO . 
Macro-86 . 
Edit-BO .. 
MuS1mp/MuMath 
MulisP-BO 

. S329 WHITESMITHS® 
S349 "C" Compiler . . . . . S600/S30 .. !~~~ Pascal (incl"C' J ..... SB50/S4 5 

S 175 " PASCAL" 
S259 Pascal/MT+ Pkg S429/ S30 
s 84 Compiler S3 15 
S224 Sp Prog 51 75 

. $1 74 Pascal/ Z .. .. S349/ S30 

"DATA B ASE" 
FMS·SO . S649/ S45 
dBASE II . .S595/ S50 
Condor II . . . . . S899/ S50 
Access 80 Level 1. .S249 
Access 80 Level 2 . . $429 
Access 80 Level 3 . . $679 
"WO RD PROCESSING" 
WordSearch . . . .. S 179/ S50 
SpellGuard . . ...... S229/ S25 
VTS/80 . . . . . . .. S259/S65 
Magic Wand .. S289/ S45 
Magic Spell. . . S269/ S25 
Spell Binder ... ...... S349/ S45 
Select .... S495/ Sna 

v The Word . s 65/Sna 

"OTHER GOODIES" 
Micro Plan $41 9/Sna 
Plan 80 . S269/S30 

:m~ rn~;=~~ 
BSTMS S 149/ Sna 
Tiny " C" . . . . . .. S 89/ $50 
Tiny "C ' Compiler . S229/S50 
Nevada Cobol. S 179/ S25 
MicroStat. s224/ S25 
Vedil .. S130/S 15 
Mini Model . S449/ S50 
StatPak .. . .. S449/S40 
Micro B+ S229/S20 
Raid . . . . $224/$35 
Sl rong/80 . . . . .. S 84/$20 
S i ring/SO (source). S279/Sna 
ISIS CP/ M Utility . $ 199/ $50 
Lynx. . . . . . S199/S20 

"' Supervyz. ... s 95/ sna 

APPLE II ' 

INFO UNLIMITED* 
EasyWriter . 
Datadex .. 
EasyMa1ler . 
Other . 
MICROSOFTs 

. . $199 
. $249 
S 128 
less t5% 

Soflcard (Z-80 CP/ M l . 5298 
Fortran .. . $179 
Cobol. .S499 
Tasc . 51 39 
MICROPRO" 
Wordstar . 5 269 
MailMerge.. s 99 
Wordstar/ MallMerge . S349 
SuperSort I . $159 
Spellstar S 129 
PERSONAL SOFTWARE/ 
VISICORP• 

""' Visicalc 3.3 . . . 
"'Desktop/ Plan II. 
"" Visiterm . 
v- Visidex . 
"" Visiplot .... . .. . . 
v- Visitrend/Visiplot 
v- V1siflle 

PEACHTREEs 
G/ L, A/ R, A/P, Pay or 
Inventory (each) 
"OTH ER GOODIES" 
VU ff3R 

. $225 
. . $225 

$ 90 
S225 

. $1 80 
$300 

. $225 

. $224/$40 

[usew/Visicalc) . . s 79 
Context Connector 

(usew/ Visicatc). 
M 1cro Courier 
Super-Text II . 
Data Factory. 
OB Masler . 

$129 
$219 
$127 
5134 
$184 

IBM PC SOFTWARE 
Multi Plan 
Manager Series 

Call Pascal/ UCSD 4.0 . . S670/ SSO Business/Med/WP 
Call Pascal/M. S355/ S20 Call for Price 

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

Outside Continental U .S.- add S10 plus A i r Parcel Post • Add $3.50 pastage and handling per each i tem 
· California residents add 6% sales tax • Allow 2 weeks on checks, C.O D S3.00 extra • Prices subject to c hange 
without notice. All items subject to ava1lab1llty • ®-M fgs. Trademark. Blue Label $3.00 addit ional per i tem. 

THE DISCOUNT SOFTWARE GROUP 
6520 Se lma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 837-5141 
lnt'I TE LEX 499-0446 DISCSOFT LSA • U SA TELEX 194-634 (Attn: 499·0446) 

TWX 910-321-3597 (Attn: 499-0446) 
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V' 101 

opernica 
Mathematica 

couse, you must determine what is essen· 
tial and what is not. This requires a firm 
understanding of exactly what you wan.t 
to look at in your model. 

In the present simulation, I left out 
many characteristics that you may con· 
sider essential, depending on exactly 
what aspects of neural gangl ionic be· 
havior you wish to view. For example, the 
connectivity map depicted is ext remely 
simplified. A gangl ion with only nine 
neurons would stil l have perhaps hun· 
dreds of interconnections, includ ing: 

• Mult iple innervat ions of the large 
neuron by each small neuron. 

• Multiple innervations of neurons by 
other small neurons. 

• Recurrent innervat ions of a neuron 
by Itself. 

A single neuron may make as many as 
10,000 synaptic connections. I simplified 
thi s into only one. A given neuron 
synapses with many other neurons in the 
ganglion. I have eliminated all of those. 
Think about the effect th is has on the 
model: If small neuron one innervates 

" This interconnectivity 
is one of the things 

that make neural 
behavior so 
difficult and 

interesting to study. " 

small neuron two, it alters the probability 
of heuron two firing to innervate the large 
neuron. This interconnect ivity is one of 
the things that make neural behavior so 
difficult and interesting to study. 

I also omitted recurrent innervation, in 
which a given neuron innervates itself . 
Usually, this type of connection is inhibi· 
tory. You might think of it as extending the 
refractory period. 

Even with the omissions, the s imulat ion 
is informative and may be useful as a CAI 
tool for instruction in neural behavior in 
s imple ganglionic networks.• 

Douglass, B. and Hasting, D. Spec· 
trophotometr ic Methods For Mapping 
Neural Networks 1981 Proceedings from 
the Lawrence Symposium (to appear) 

Grinvald, A., Cohen, L., Lesher, S., and 
Boyle, M. Simultaneous Opt ical Monitor· 
ing of Act ivity of Many Neurons in In
vertebrate Ganglia Using a 124-Element 
Photodiode Array May 1981 Journa l of 
Neurophysiology pp. 829 



STEVENS' (Bleep) 
An Authorized (Bleep) Dealer 

We didn't fool you, did we? We can't use certain names in our advertising, but the fact is that as a result of our authorized dealership we are able to offer a full 
line of TRS-80 (Im) products with a full warranty. Of course the fact that we are not a company-owned store allows us to offer a full line of accessories when we 
feel they may better suit your needs. so you 'll find we carry printers by Epson and C. ITOH, modems by Lynx. operating systems by Logical Systems ~nd 
Apparat, and disk-drives by Tandon (cheaper without the " Bleep" label) . If you like. we'll help you pick the combination most suited to your needs. We even 
have custom programming available if you need that kind of help. And if all that is not enough to interest you, check below and you ' ll find that our prices are 
outstanding. 

HARD DISK DRIVES 

10 megaby1e removable cartridge Winchester drive for the TRS-80 Model I, 
II, or 111 · includes host adapter and all cables. 

Model I or Ill (includes LDOS driver) ............ . ..... . . $5395. 

Model II (requires DOS) . . . .... .. ...... . .. .. .... .. . . . ... $5295. 

Model I & Ill Operating Systems 
LDOS S. 1 . 
NEWDOS80 ... . .. . ... . . . . . 

Model II Operating Systems 

$116. 
$139. 

Racet HOOS (TRSDOS) . . . . . . . . . . . . . ............ . . $400. 
Single User Oasis . . . . . . . . . . . . . . . . . . . . . . . . . .. $500. 
Multi-User Oasis . . . . . . . . . . . . $850. 
CP/M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $195. 

HARDWARE 

Mod 11148K 2 Oisk ... . ... $2150. 
16KModellll ... . . 865. 
64K Model II. . . ... . 3385. 
64K Color Computer . 339. 
16K Extended Color . .. 499. 

32K Extended Color . . . .. $634. 
CTR80 Cassette Recorder . . . 52. 
Lynx A/A Modem . . .... . . . 249. 
C. ltoh Prowriter Printer. . . 550. 
Starwriter Daisy 25cps . . 1495. 

WARRANTY INFORMATION 

All Radio Shack products are covered by the standard 
Tandy 90 day warranty, which will be honored at any 
comp~ny-owned store or computer center. Other hard
ware 1s warranted for 120 days by Stevens' Electronics. 

MODEL 111 SYSTEMS 

We take a 16K Model 111, add 32K of prime 200 NS memory, a high quality 
disk controller with a switching (not linear) power supply, and two double 
density 40 track tandon disk drives (the same one Tandy uses). Since we 
can assemble this system for less. you pay only $1895. 

With 2 double sided 40 track drives• . . .. . $2095. 

With 2 single sided 80 track drives· .. $2195. 

With 2 double sided 80 track drives· . . .$2295. 

· Requires LOOS or other alternate Model Ill operating system. We will pro
vide LOOS 5. 1 for $80. with the purchase of any of the systems listed 
above. 

CHEKBOOK 

AT LAST . .. A system to handle both your income and expense ledger AND 
your checkbook' Presenting CHEKBOOK (c) by Ronald Schulman. 
CHEKBOOK has these advanced features 

MENU DRIVE 
FLEXIBLE HARDWARE CONFIGURATION. 
SIMPLE STATEMENT RECONCILIATION 

LEDGER ACCOUNTING 
ITEMIZED DEDUCTION REPORT 

INCOME STATEMENT 
PERMANENT YEARLY ACCOUNTING 

ERROR RECOVERY 
FAST COMPILED CODE 

FULL DOCUMENTATION 

SPECIFY OPERA! NG SYSTEM 

$99.95 

DEALER 8094 

STEVENS' ELECTRONICS 
562 Nutt Road , Phoenixville , PA 19460 

Call Toll Free (800) 345-6279 

Add shipping to prices listed. 
Add 3% for Visa and Master Card. 
PA. residents add 6% sales tax. 

In Pennsylvania (215) 933-3441 .-301 

.- See Usr of Advertisers on page 338 80 Microcomputing, April 1982 • 387 



NEW PRODUCTS 
Edited by Janet Fiderio 

The Model 16 

The Model 16 

The TRS-80 Model 16's dual proces
sor design features an MC68000 micro
processor-a 16/32 bit central pro
cessing unit. The Model 16 comes with 
128K of RAM and is expandable to a total 
of 512K RAM and 2-112 megabytes of disk 
memory storage. 

The Model's second microprocessor, a 
Z-80A handles ail input/output functions. 
The Z-80 also enables you to use all ex
isting Model II software. The 16's 
operating system is Library Command 
compatible with the Model II. An 
editor/assembler is provided and includes 
an editor, macro-assembler, linking 

Commodity Price Data 

Test your trading strategy before in
vesting with this disk data base for those 
Interested In commodity researching and 
trading. Over 400 years of historical 
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loader, cross reference and debugger. 
The Model comes with one or two buiit

in 1.25 million character eight-inch disk 
drives. A high resolution 12-inch video 
screen with 24 by 80 characters each is 
standard. The detachable typewriter-style 
keyboard features a numeric keyboard 
and two special function keys. 

Two RS-232C serial ports and a parallel 
printer interface allow expansion with a 
wide variety of peripherals. A hard disk 
port can be added to use from one to four 
8.4 megabyte hard disk drives. 

The one-disk Model 16 (#26-6001) is 
priced at $4999. For more detai led infor
mation contact your local Radio Shack 
store. 

Reader Service ...-583 

commodity futures price data Is offered. 
This data base features computer-edit· 

ed daily high, low, and settlement prices 
for the 16 most actively traded commodi· 
ties from 1976 to the present. The original 
data has been collected from exchange 
statistical annuals, daily statistical buile-

Featuring
The Radio Shack Model 16 

tins, daily quote services, and the Wall 
Street Journal. 

In addition to files of daily statistics, a 
summary form of weekly high, low, and 
Friday settlement Is also available. Print· 
ed listings and maintenance software 
may be purchased as well. 

The entire data base (initial release) Is 
available for $1000. Minimum purchase Is 
$50. For more detailed Information con
tact D B Management Inc., 16407 Evans 
Ave., South Holland, IL 60473, (312) 
596-5755. 

Reader Service ...-590 

16-Bit Processing 
For the Model II 

A Model 16 Enhancement Option is 
available for Model II owners. 

The Model II Enhancement Option 
(#26-6010) provides you with the MC68000 
CPU and 128K RAM of Internal memory. (It 
Is expandable to 256K.) Your present disk 
drives are retained and all Model II soft· 
ware remains compatible. 

The package sel ls for $1499 and Is 
available from Radio Shack. 

Reader Service ...- 584 

Audit Software 

Stat/Pak is a program designed to aid 
the auditor in applying statistical sam
pling techniques to the compliance test
ing of virtually any facet of the accounting 
system. 

Stat/Pak determines required sample 
size, selects the items to be examined, 
provides c lients with a list of documents 
to be pulled for examination, and provides 
the auditor with a worksheet to be used In 
the test. It also generates workpaper doc
umentation of the statistical parameters 
employed, and evaluates the test results 
by generating a report ready for inclusion 
In the workpapers. 

This package is available for t he Model 
I, II and Ill, in cassette and disk versions 



COMPUTER BOOKS FOR BEGINNERS 
Everything you need to know to get started programming your own computer. These handy program sourcebooks, each 
jam-packed with easy-to-understand info for beginners, are crammed with hundreds of tips , tricks , secrets , hints, short
cuts, and techniques , plus hundreds of tested ready-to-run programs. TRS-80 Color Computer. TRS-80 Pocket Computer. 
Sharp PC-1211 Pocket Computer. Casio FX-702P Pocket Computer . Four of the most popular computers for beginners. 

Color Computer 
101 Color Computer Programming Tips & Tricks. learn-by-doing instruc
tions . hints. secrets. techniques. shortcuts. insights. for TRS-80 Color 
Computer. 128 pages S7. 95 

55 Color Computer Programs for the Home, School & Ofllce. practical 
ready-to-run software with colorful graphics. 128 pages S9. 95 

55 MORE Color Computer Programs for Home. School & Office. 
sourcebook of useful. plug-in -and-run software with colorful graphics. 
for TRS-80 Color Computer. 112 pages S9.95 

The Color Computer Songbook. 40 favori te pop . classical . folk & seasonal 
songs arranged for the TRS-80 Color Computer. ready-to-run music pro
grams . 96 pages S7.95 

My Buttons Are Blue And Other Love Poems From The Digital Heart Of An 
Electronic Computer. for poetry lovers. computer lovers . 1ust-pla1n 
lovers . a high-tech classic . 66 heartwarming poems written by a TRS·80 
Color Computer. great gift for someone close to you. includes the ex
clusive ARCsoft Poetrywnter1Mprogram. 96 pages $4.95 
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Program Worksheets 

-

Handy printed forms make writing BASIC software easy and fun . 
Customized for your own computer system . or use the universal form 
good for any BASIC computer 40·sheet tablets · 
Color Computer Coding Form 
Pocket Computer Coding Form 
APPLE Computer Coding Form 
IBM Personal Computer Form 
Universal Coding Form 

Electronics Projects 

$2 .95 
$2 .95 
$2.95 
$2.95 
$2.95 

25 Easy-To-Build One-Night & Weekend Electronics Projects. useful 
gadgets. readily-available parts. 96 pages S4.95 

" " 
S4 .95 
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Pocket Computer 
50 Programs in BASIC for the Home, School & Office. useful plug-in·and
run software for TRS·80/ Sharp PC-12 11 pocket computers. 96 
pages S9.95 

50 MORE Programs in BASIC for Home, School & Office. sourcebook of 
tested ready-to-run software for TRS-80/ Sharp PC-1211 pocket com
puters . 96 pages S9.95 

101 Pocket Computer Programming Tips & Tricks. secrets. hints . short· 
cuts . techniques from a master programmer. for TRS-80/ Sharp PC-1211 
pocket computers. 128 pages S7. 95 

Murder In The Mansion and Other Computer Adventures. murder 
mystery. space. adventures. loads of fun . 24 game programs for TRS-
80/ Sharp PC-1 211 pocket computers. 96 pages $6.95 

35 Practical Programs for the Casio Pocket Computer. useful plug-in-and
run software for the FX·702P. 96 pages SB.95 

Pocket Computer Programming Made Easy. new fast and easy way to 
make the world 's smallest computer work for you . 128 pages SB.95 

Order direct from this ad . Send check or money order. In
clude $1 shipping for each item ordered up to a maximum 
of $3. Or write for our free catalog . Mail orders to: 

ARCsoft Publishers 
Post Office Box 132Q 

Woodsboro, Maryland 21798 
(301) 663-4444 

Customers outs1oe llonn America want1na airmail seno S6 per 0001. Fore1an customers pay 1n 
US dollars For llrst ·class mail oelwery 1n Nonn America include S2 per OOOk Marylano 
res1den1s add 5•;, sates tax Sorry no COO TRS·BO is a 1raoemark ol Tandy Coro / Rao10 Snack 



priced from $150 to $250. For information 
contact Joseph T. Ney, Certified Public 
Accountant, 1656 Upland Road, Hunting
ton, WV 25701. 

Reader Service ...-564 

Portable 
Communications System 

The Omni System is a fully portable 
communication aid for the non-vocal or 
vocally impaired, severely handicapped 
individual, as well as a computer key
board substitute for the dexterity impaired. 

The system includes a display board, 
LCD readout, printer, 16K programmable 
memory, remote environmental control, 
audible alarm, voice synthesizer, type· 
writer interface and computer access. 

The display board ($1000) provides the 
capacity for direct communications of 
selected messages in word, phrase, sym· 
bol or picture form. Environmental control 
enables the user to turn on or off electrical 
equipment or dim or brighten lights. An 
audible alarm enables the user to sum
mon an attendant and an emergency 
alarm sounds should the switching device 
be held in an open position. 

The reader/printer attachment ($1500) 
provides alphabetic interpretation of sym
bols or pictures while the LCD readout 
enables the user to proof and correct 
script before sending It to the printer. 

The system can be interfaced with the 
TRS-80 through the RS-232 port. Addition· 
al vocabularies or technical languages 
may be added to the system through the 
CRC programming service. 

For more information contact the Com
munications Research Corporation, 1720· 
130th Avenue North East, Bellevue, WA 
98005, (206) 881-9550. 

Reader Service ...-561 

Scientific Decision Making 

Decision Aide 1.1 is a self-prompting 
program that takes the user step-by-step 
through a rigorous thought process cul· 
minatlng in the application of dimension· 
al analysis, a useful decision algorithm. 
Detailed written instructions are provided 
with the program. 

Decision Aide 1.1 is written in Level II 
Basic for the Model I with a minimum of 
16K. It is priced at $10. Address inquiries 
to M. Spotz, 2617 Village Lane, Silver 
Spring, MD 20906. 

Reader Service ...- 579 
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The Omni System 

A Database Alternative 

If you are tired of database retrieval, 
you can now access disabase with the 
PABAB (Pick A Base, Any Base) software 
package. Simply boot up PABAB and 
answer the question WHICHABASE? with 
Disabase or Database. If you answer 
Disabase, you're sent to the disk's 
disabase; if you answer Database, you're 
sent to the disk's database. To jump back 
and forth between the two, type Dosea
bases, thereby accessing a little bit of 
disa and a little bit of data. The manufac
turer says that even the least computE:r· 
minded business executive can master 

PABAB in a matter of months. 
PABAB costs $199.95 and proof-of

purchase seals from any two Sugar Pops 
packages, and is available from Misman· 
agement Systems, 6809 Lotsaluck Road, 
Palo Alto, CA 94303. 

Logic Trainer 

The Broder Logic Trainer (Model 100) 
reduces the t ime it takes to learn the cir· 
cuit function of gates and f lip-flops. 

The t raining package includes lessons 
in logic, diodes, bipolar trans istors, and 
FET (non-linear). The student must solve 

The Broder Logic Trainer 
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Super Sale on DISK DRIVES 
was$~ • now only $199.95 complete!! 

40-track, double/single density 

for 

TRS80* 
Model I and Ill 

(with power supply and case) 
ORDER NOW • SUPPLY IS LIMITED 

Diskettes (box of 10) 
2 Drive Cable 
4 Drive Cable 

$25.00 
$25.00 
$35.00 

For ordering lnformadon 
617-872-9090 
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NEW RODUCTS 

the trainer problems by correctly manipu
lating eight switches. 

This product is available from L.J. 
Broder Enterprises Inc., 11105 Shady Trail , 
Suite 115, Dallas, TX 75229, (215) 241-3727. 

Reader Service ,,.559 

Granny's Old-Fashioned 
Word Processing System 

Granny's Old-Fashioned Word Processing 
system instantly turns your TRS-80 into an 
ordinary typewriter. The package, for the 
writer who wants to go electronic but doesn't 
want to give up old ways, includes no editing 
capabilities; the user must print all copy and 
edit it by hand. GROLFWORP also permits 
no permanent files; the user must produce a 
printout or lose whatever he's typed. 

Other features Include: no delete, no scroll
ing, no justification, no insertion capabilities, 
no bold or underscore functions, and tabs 
that work only occasionally. Special 1/0 
routines randomly jam the paper In the 
printer, smudge the pages and print lines one 
on top of the other. 

Granny's Old·Fashloned Word Processing 
System costs $1495, and is available from 
Granny, Little White Cottage Lane, Picket 
Fence, NH 03458. 

The Desktop Video/Printer Stand 

Video/Printer Stand 

The Desk Top Video/Printer Stand con
verts the micro users' present desk or 
table Into a specialized computer work 
station. 

When used as a ·1ideo stand the Color 
Computer or Vldeotex monitor is raised to 
eye level. The stand's metal construction 
easily supports any portable color tele
vision. 

If used as a printer stand, the users' 

The EPS-80 
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disk drives, tape recorder, or fan-fold 
paper fit under the printer. 

Priced at $39.95, the stand is avai lable 
from E.S. Advanced Effort Saver Products 
Inc., 6501 Cow Pen Road, Building D-207, 
Miami Lakes, FL 33014, (305) 821-9961 . 

Reader Service ,,. 557 

Word Processing 
Enhancement Program 

Auto-Writer turns your word processing 
system Into a data base management sys
tem. This five program word processing 
enhancement program allows you to cre
ate a malling list, or any data base, then 
use all the features of your word proces
sor to maintain and edit that list. 

Some of the features include: joining a 
mailing list to a form letter with a wide va
riety of options, sorting name and address 
files by any key (even when the name or 
zip is buried in a line), and personalizing 
form letters as you run them by inserting 
key words or phrases. 

For information on additional Auto
writer features contact Walonlck Associ
ates, 5624 Girard Avenue South, Minneap
o lis, MN 55419, (612) 866-9022. The 
Autowrlter is available for the Model I and 
Ill with two disk drives and 48K for $72.83. 

Reader Service v571 

Word Processing 
With the EPS-80 

The Electric Pencil Word Processing 
System, the EPS-80, contains a PMC-80 
computer with standard keyboard, green 
phosphor television monitor, a text mem
ory of over 45,000 characters (about 20 
pages), and a built-in high speed cassette 
deck for storage and retrieval of text files 
at 5000 words per minute. Two printers 
(the ETF-80 and the DMP-85) are avai lable 
for an additional price of $600. 

The PMC-80 is software-compat ible 
with the TRS-80 Model I, Level II. For more 
detailed information on this system con
tact Personal Micro Computers Inc., 475 
Ellis St., Mountain View, CA 94043, (415) 
962-0220. 

Reader Service ,,.591 

Diascriptive Reading 

Diascriptive Reading is a seven-disk, 
diagnostic, prescriptive, tutorial reading 
program. It is designed to aid the read-



Ing teacher, eliminate paper work and pro
vide individualized instruction for each 
student. 

The program covers six skill areas: vo
cabulary, sequence, main Idea, fact/opin· 
Ion, details and inference. 

The program is available for the Model I, 
Level II or the Model Ill, Level II on cas
sette or disk for $245. Contact Educat ion
al Activities Inc., Microcomputer Dept., 
Box 392, Freeport, NY 11520, (800) 
645-3739, for additional Information. 

Reader Service .,.552 

Radio Shack's 
New Pocket Computer 
And Peripherals 

The PC-2 Pocket Computer (B 279,95 # 
26-3601) is now available and can be 
outfitted with a variety of peripherals. 

It features a Basic interpreter with 42 
statements, 34 functions, and six com
mands; full string handling ability with 
80-character string length and two-dimen· 
sion arrays; 26-alphanumerlc liquid crys
tal display with upper and lowercase char
acters; fully addressable seven by 156 dot 
matrix LCD graphics; 2640 byte expand
able memory with plug-in RAM or ROM 
Memory Modules (4K, $69.95); built-in real 
time quartz clock; and a 60 pin Input/out
put interface connector. 

The PC-2 Printer/Plotter and Dual Cas
sette Interface ($239.95) provides four col
or graphics (red, blue, green and black) 
and stores and loads programs and data 
using one or two cassette recorders. The 
Printer Plotter adds 25 commands and 
statements to Pocket Computer Basic. 
The Dual Cassette Interface allows auto
matic program overlay, chaining and data 
storage without havir.g to change tapes. 

For more detailed information on the 
Pocket Computer and its peripherals con
tact your Radio Shack dealer. 

Reader Service .... 587 

The TRS-80 DT-1 

The TRS-80 DT-1 is a video terminal 
suited for communication with the Model 
16 Multi-Use Office System or with other 
host computers. 

The DT-1 offers a non-volatile memory 
retaining the terminal configuration even 
with no power and no battery backup. It is 
completely code-compatib le with four 
standard termina l protocols. It can 
emulate a Televideo 910, a Lear Siegler 
ADM-5, an ADDS 25 or a Hazeltine 1410 
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The PC-2 Pocket Computer 

term inal. The 12-inch diagonal CRT dis
plays 24 lines of 80 upper and lowercase 
characters per line. The terminal also of
fers dual-speed repeat, two printer ports, 
and special features. 

Priced at $699, the terminal is available 
from your Radio Shack dealer. 

Reader Service .,.588 

SORTOF 

SORTOF Is a program that sorts any list 
by the third letter of each item. For in· 
stance, the list " treat, dog, person, 
pocket, block" is sorted "pocket, t reat, 
dog, block, person." An option allows you 
to print the list with the th ird letter first. 
The above list, for example, would be 
printed as "cketpo, eattr, gdo, ockbl, 

rsonpe." You can then do a second-level 
sort of th is list: " cketpo, ockbl, gdo, 
rsonpe, eattr" (or "etpock, kbloc, ogd, 
onpers, ttrea"). Eventually, If you go 
through enough levels of sorts, you end up 
with the original list. The program lets you 
sort backwards, forwards, or both ways at 
the same time. 

SORTOF is avai lable on cassette only 
for 99 cents from Yet Another Software 
House, 9900 Crankemout Circle, Club 
Foot, Ml 49035. 

Simplify Business Modeling 

Bisplan Is designed to simplify busi
ness modeling. Its uses Include: planning 
a new business endeavor, projecting the 
direct ion of an existing business, generat-

The TRS-80 DT·1 
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ing depreciation schedules, providing pro
posal information for loan applications, 
and classroom use. 

Once data is entered It may be re· 
viewed, changed or ultimately used to 
produce four measures of the proposed 
business venture. The measures are: a 
cash flow analysis, a profit and loss state· 
ment, a balance sheet, and the initial In· 
vestment required. 

For additional information contact Mar· 
iah Computing, Box 513, Columbia, MO 
65205. Bisplan costs $20 and is available 
for the Model I and Ill with at least 32K. 

Reader Service ...-568 

Check Register 
Accounting System 

Maxi Cras, a personal accounting sys· 
tern for individual, family or small busi· 
ness use, is designed to eliminate costly 
data entry mistakes. 

This disk-based system handles an 
unlimited number of checks and deposits 
each month. Up to 233 income and ex· 
pense accounts are supported. Checks 
can either be written by hand or auto· 
maticaliy. 

Maxi eras also organizes data from the 
check register and provides printed re· 

ports and statements including: account 
distribution data, a printed check register, 
and account activity analyses. Maxi Cras 
interfaces easily with Visicalc and 
operates with the Model I or Ill with two 
disk drives and a printer. 

Contact Adventure International, Box 
3435, Longwood, FL 32750, (800) 327-7172. 
The System is priced at $99.95. 

Reader Service ...- 563 

Games for the 
Color Computer 

Two new games are available for the 
Color Computer. 

Mazerace Is a board-type game involv· 
ing both chance and strategy. The playing 
field is an 18 by 18 hexagon matrix, par· 
tially filled with obstacles. Mazerace, 
$22.95 on disk and $17.95 on cassette, 
uses high resolution graphics and re· 
quires joysticks and extended Basic. 

Storm, a graphics arcade style game, 
features 135 levels of play, fast action and 
sound. It costs $24.95 on cassette or 
$29.95 on disk. 

Both games are available from Comput
erware, 1472 Encinitas Blvd., Box 668, En
cinitas, CA 92024, (714) 436-3512. 

Reader Service ...- 555 

Microsette Mini-Disks 
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Pascal Compiler for CP/M 

Alcor Pascal is a complete implemen
tation of Jensen and Wirth standard Pas
cal, with over 20 language extensions. It 
generates reentrant ROMable code and 
can compile large programs (over 4000 
lines) with limited memory (48K). 

A full screen text editor is included with 
the compiler. Programs may be compiled 
into native code, interpreted P·code, or 
consist of mixtures of nat ive code and in
terpreted code. 

The linking loader supports separate 
compi lation of modu les and can create 
TRSDOS and CP/M command files. A run· 
time li brary of more than 20 routines pro
vides access to the hardware. 

The Compiler package retails for $199 
and the Advanced Development Package 
containing the p-code optimizer and na· 
tive code generator is $125. Contact Alcor 
Systems, 13534 Preston Rd., Suite 365, 
Dallas, TX 75240, 214·226-4476, for addi
t ional information. 

Reader Service ...- 580 

GAG DOS 

GAGDOS (Giggle and Guffaw Disk 
Operating System) is the perfect April 
Fools' gift for your TRS-80·owning friend. 
Just pop it into his disk drive when he's 
not looking, and watch the fun as it wipes 
out any other disk he happens to put in. 

This DOS makes mincemeat out of 
most word processing programs, and 
takes accounting packages apart bit by 
bit. Guaranteed to turn him into a frenzied 
maniac as you roll on the f loor with laugh· 
ter. GAGDOS comes with fake labels for 
several popular disk operating systems. 

GAGDOS costs $599 and is available 
from Slap-Happy Sam's Snickering Soft
ware Emporium, 1802 Naynay Way, Salt 
Lake City, UT 84101. 

Microsette Mini-Disks 

Microsette MD-5, 51/• -inch disks are cer· 
titled error-free on one side. They are for 
all soft-sectored, single or double density 
appl ications. The burnished disk surface 
ensures longer head life and durability. 
The disks feature a reinforced hub. 

The MD-5 disks are sold in units of 10 
($2.50 apiece) or 50 ($2.20 apiece). For fur· 
ther information contact Microsette Com· 
pany, 475 Ell is St., Mountain View, CA 
94043, (415) 968-1 604. 

Reader Service ...- 560 





''You Don't Have to be 
to Give Your TRS-80 

data 
777 Henderson Boulevard N-& 

Folcroft, PA 19032 12151 q&l-5300 

ALL VR DATA PRODUCTS CARRY A 120-DAY 
WARRANTY INCLUDING PARTS & LABOR 
Published prices reflect cash discount. All prices are subject to 
change without notice. TRS·80 and TRSDOS are trademarks of 
Tandy Corp. DISK Ill is a trademark of VA Data Corp. 

Just Pick Up 
WINCHESTER 

TRS 
ADD 6.3 MEG TO 38 

Integral Winchester Business 
System includes: 48K MODEL 111 , 
DOSPLUS DISK Ill™ 

6.3 MEG HARD $4995 
DISK (internal). 

6.3 MEGABYTE WINCHESTER 
(external) HARD DISK SUBSYSTEM 

With 'chassis, $3195 
PS, DOSPLUS 

9.5 MEG $3695 
19.0 MEG $4295 

Warren G. Rosenkranz VISA' 
President VA Data Corporation 

since 1972 

Call Toll-Free [@H·I] 
800-345-8102 

in PA 215-461-5300 
8:30AM-7PM E.S.T. Mon.-Fri., Sat. 10AM-3PM 
CABLE "VRDATA'' TELEX 845-124 
Phone or write to order direct, or for name of your 
nearest dealer. 
If you don't see it advertised call us and ask for it. 



a Genius, or Croesus, 
Additional ·Capabilities, 
the Phone.'' WARREN ROSENKRANZ, 

HARD DISK FOR 
-80™ 
MEG TO YOUR TRS-80 
VR DATA WINCHESTER HD 
SUBSYSTEM FEATURES: 
• TRSDOS Compatible Operating System 
• State-of-the-Art Circuitry 
• Full Calibration, Test and Burn-in 
• Up to 4 drive configuration 
• Heavy duty Power supplies 
• Warranty-120 days-parts & labor 
• 115/230 VAC, 50/60 Hz. 

Optional Mod Ill Configurations: 
9.5 Meg HD (internal) add $500.00 
19.0 Meg HD (internal) add $1100.00 
80 tk 1 side floppy add $120.00 
80 tk 2 side floppy add $240.00 

Optional Winchester 
Subsystem Configurations: 

2 x 6.3 meg drives $4695 
2 x 9.5 meg drives $5395 
2 x 19.0 meg drives $6795 

MODEL Ill 
COMMUNICATIONS 

HERE NOW: COMING SOON: 
VR-RS232C $90.00 
Direct Replacement For 
R.S. RS232, Fully Tested 
& Burned-In, Easy 
Installation, 120 Day 
Warranty, Programmable 
Pincut, Prototype Area 

D·CON $299 
Integral Modem, 
NEEDS NO RS232-Direct 
Connect, Programmable 
Dialing, AUTO 
ANSWER/ORIGINATE, 
Easy Installation 

PRESIDENT OF VR DATA 

DISK Ill 
100°/o Compatible 

Model Ill Disks 
Complete Business System includes: 
48K TRS-80™ Model 111, Disk 111™-2 
Drive System, TRSDOS $

1882 and Manual 

DISK Ill Single drive assy.1 

DISK Ill Two drive assy. 

DISK Ill Assy. w/out drives 

TRSDOS™ & Manual 

DOSPLUS 

LOOS 

External drives (3&4) 

$599 
$864.00 
$435.00 

$21.90 
$149.00 
$129.00 

$275.00 ea. 

'DISK Ill single drive assembly includes: one 40 track 51/." double 
density drive, power supply, controller, mounting ·hardware, 
applicable cables, and manual. 

IMMEDIATE DELIVERY 
COMPARE AND SAVE 
· VR Data's DISK Ill features: 
• Completely compatible with TRSDOS 
• State-of-the-art circuitry 
• Fully tested, calibrated & burned-in 
• Up to 4 drive configuration 
• Warranty 120 days-100% parts and labor 
• Installation with simple hand tools 
• Optional 80 tk and 2 sided drives 
• READ 40-Pgm. to read 40 tk. Diskettes on 

80 tk. Drives $25.00 
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Forth for the 
Color Computer 

ColorForth is a version of fig-Forth for 
use on the Color Computer. 

ColorForth does not require Extended 
Basic but does require 16K. This software 
includes an editor and CSAVEM com
mand, useful for those who do not have 
Extended Basic. (Note: Extended Basic is 
required for the disk version.) 

A cassette and disk version are sup
plied for $49.95. Contact Armadillo lnt'I 
Software, Box 7661 , Austin, TX 78712, 
(512) 459-7325, for more information. 

Reader Service v 565 

Add 110 Capability 
To the Color Computer 

The Color Port plug-In cartridge adds 
1/0 capability to the Color Computer. 

The unit adds two fully programmable 
eight-bit bidirectional ports with full hand
shaking. The unit can be configured by the 
user for Interfacing to peripherals. Full In
terrupt capability Is supported, and Impor
tant computer voltage and logic control 
lines are brought out to the standard edge 
connector. 

A socket in the cartridge allows either 
2K bytes of RAM or of EPROM, allowing 
software for the control of 1/0 operations 
to be stored separately from the main user 
memory space. Provision is also made for 
selection of both autostart of the memory 
in the cartridge and of synchronous reset 
of the cartridge and the computer. 

The Color Port Cartridge sells without 
memory for $129.95. 2K RAM chips are 
available for $19.95 each. 2K EPROMs are 
available for $12.95. For additional Infor
mation contact Maple Leaf Systems, Box 
2190, Station C, Downsvlew, Ontario, 
Canada M2N-2S9. 

Reader Service v553 

The Gobbler Challenge 

The Gobbler Is a fast moving, arcade
style game designed for one or two 
players. 

The game features beginner-to-expert 
skill levels and is written in machine 
language for fast execution. Sound is also 
provided. 

The Gobbler is available for the Model I 
and Ill for $16.95 cassette and $19.95 disk 
from Superior Software Inc., Box 11676, 
Kansas City, Ml 64138. 

Reader Service v566 
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Power Line Interrupter 

Self-Reset Power 
Line Interrupter 

The Power Interrupter disconnects ac 
power from controlled apparatus. A four
minute time delay, followed by automatic 
self-reset, helps avoid wide voltage fluc
tuations associated with power line 
malfunctions. An optional line voltage 
monitor Is available. 

Connected to the ac line with a stan
dard three-prong plug, the Self-Reset Pow
er Interrupter can accommodate a 15 amp 
resistive load or a 10 amp Inductive load. 

The Model Pl-SR-15 Self-Reset Interrup
ter Is priced at $185.95 and the Model Pl
SRV-15 Self-Reset and Voltage Monitor ln
terru pter at $205.95. 

Both are available from Electronic 
Specialists Inc., 171 South Main Street, 
Box 389, Natick, MA. 01760, (617) 655-1532. 

Reader Service v 575 

Logo for the Dead 

Logo for the Dead lets you contin
ue your computing activities from the 
Other Side. 

The package Includes a unique tele
communications featur~ which lets you 
turn your TRS-80 Into an electronic Ouija 
board. Then, using Logo's graphics capa
bi lities, you can work with a friend or rela
tive on th is side of the Great Beyond to 
write programs. The software requires 
that your body be hardwired to an analog
to-dlgltal converter, which Is then Inter
faced to your computer. A special Ter
minal (very terminal) program lets you talk 
with the users through Deadnet, an EBBS 
(Ectoplasmlc Bulletin Board System). 

Logo for the Dead Is available for 10 
percent of your estate from NecroSoft 
Inc., 6502 Charnelhouse Blvd., Cleveland, 
OH 44101 . 

Desk Console 

A Desk Console is now aval labia for the 
Pocket Computer and SHARP PC-1211 
with printer. 

Made of black plastic, the console mea
sures 8.5-inches by 16-inches by 2.75-lnch
es. It has room for three cassette boxes, 
a full set of 3 by 5 cards, two paper rolls, 
a spare printer ribbon and the Inter
face cabl13. 

The Desk Console sells for$19.95. lnter
ested persons should contact Fox/Walk
er, 4650 Arrow Highway Building G-17, 
Montclair, CA 91763, (714) 621-3400. 

Reader Service v 573 
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Color Computer 
Smart Terminal Software 

Colorterm uses the Color Computer's 
high resolution graphics to provide a 51 or 
64 column by 21 line display, and lower
case with descenders. 

It operates as a terminal at 300 or 110 
baud, has on-line scrolling, user-program
mable keys, a type-a-matic feature and 
four-way cursor control. It stores host in
put in a buffer that can be examined and 
saved to tape, on or off line. The buffer can 
also be printed out. Any data format may 
be used; macro buffers provide easy send
ing of often-used messages with Col· 
orterm. Data can be encoded; user files 
can be uploaded to the host; and a win
dow of any size can be preserved while 
new material scrolls through the re
mainder of the screen. The program can 
even rewrite some of its own subroutines 
to operate independently in programs that 
run above 9168. 

Cassette and manual cost $34.95 from 
Martin Consulting, 94 Macalester Bay, 
Winnipeg, Manitoba R3T 2X5, Canada. 

Reader Service .,, 572 

Improved 
Graphics Resolution 

The Grafyx Solution is an add-on circuit 
board containing 12,288 bytes of addl· 
tlonal read/write memory that does not 
conflict with the TRS-80 address space. 
Upgrading requires no soldering. 

The Solution gives the Model Ill a 
screen resolution of 512 by 192 - 98,304 

individually accessable points. Alternate 
resolutions (256 by 192, 128 by 192 or 128 
by 96) are also possible. 

The included graphics package allows 
you to set and reset points, lines, rectan· 
gles, and to complement or clear the 
screen with simple Basic commands. In 
addition to a number of demonstration 
programs, an SO-character display for 
business forms and word processing Is 
possible with the supplied Column80 pro· 
gram. The board comes with software to 
save or load a graphics screen and to 
send a high resolution graphics screen to 
a printer with graphics capabilities. 

For additional Information contact 
Micro-Labs Inc., 902 Pinecrest, Richard
son, TX 75080, (214) 235-0915. The Grafyx 
Solution is priced at $299.95. 

Reader Service .,, 559 

The LemonAid Loader 

The LemonAid Loader, for the Model I, 
compresses, peaks and shapes cassette 
output to reduce loading errors due to 
noise or tape variations, without critical 
CTR volume settings. 

The loader plugs between the cassette 
recorder and the computer, and works on 
both self-saved, and prerecorded tapes. It 
was especially developed for use with the 
Radio Shack CTR-80 and 80A tape record
ers and like recorders. A speaker or ear· 
phone can be plugged in for audio monit· 
oring of saves and loads also. 

Priced at $12.99, the loader Is available 
from Lemons Tech Services, 325 North 
Highway 65, Buffalo, MO 65622. 

Reader Service .,, 574 

The Grafyx Solution 

Extra Cash 
With Your TRS·BO 

VisiCrook is a general accounting package 
that automatically rakes five percent off your 
company's gross sales and then juggles the 
books for you. It Includes a special business 
planning program that gives you a variety of 
possible scenarios based on factors you con
trol-kick-back schemes, blackmail income, 
bribery expenses and payoffs to government 
officials. An option for those subscribing to 
electronic banking services lets you launder 
money through selected banks in Mexico, Ar
gentina and Switzerland. Special access codes 
make this package ideal for accountants in 
large corporations. 

VisiCrook, tested by a panel of former I RS 
agents, is guaranteed to be foolproof. It can be 
used by a variety of businesses, from pharma
cies to construction firms to porn shops, and 
will be delivered In a brown paper sack on the 
street corner of your choice. 

VisiCrook costs $4.95 and is available from 
Covert Software, 8085 E. Lightfinger Drive, 
Jersey City, NJ 07303. 

Silly Syntax 
A Game with a Twist 

Silly Syntax is written for the Color 
Computer with 16K and Extended Basic. 

. This menu-driven game, depending 
upon which cassette Is loaded, can be an 
educational family game or a unique adult 
entertainment game. Topics current ly 
available are Fairy tales, Science Fiction 
and Adventure, Current Events, Sing-A
long, X-Rated and Gothic Romance. 

For information contact Sugar Soft
ware, 2153 Leah Lane, Reynoldsburg, OH 
43068, (614) 861-0565. 

Reader Service v567 

Waterbill 

Waterbill is a complete billing/accounts 
receivable program designed especially 
for small to medium sized water com
panies. 

The program generates bills based on 
meter-reading entries for each account, in 
any of ten different rate schedules for dlf· 
ferent types of water, sewer and special 
uses. Also included are routines to print 
late statements, account listings (alpha
betically or numerically), summaries of 
water and sewer usage by rate types, 
delinquent cut-off lists, and a complete 
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audit trail of all transactions. 
The system requires a Model II and a 

line printer capable of condensed print. 
Up to 4000 accounts can be stored on four 
disk drives. Prices start at $1500. 

For further information contact Com
puter Sales and Service Co., Radio Shack 
Dealer F-410, 211 W. Main St., Dillon, SC 
29536, (803) 77 4-6903. 

Reader Service .,- 577 

Tips and Tricks 
For the Programmer 

101 Color Computer Programming Tips 
and Tricks is a collection of useful, prac
tical and efficient programming tech· 
niques and shortcuts. 

Each of the 101 tips and tricks features 
a complete ready-to-run program. Func
tions and statements in both Color Basic 
and Extended Color Basic are included. 

This 128-page paperback book is 
available from ARCsoft Publishers, Box 
132, Woodsboro, MD 21798, (301) 
845-8856. It is priced at $7.95. 

Reader Service .,-570 

Dual-Headed Drives 

The Dual Sided Disk Kit allows dual
headed drives to be used on the Model I 
with no drive modifications. 

A single directory Is used for both sides 
of a disk, and files can overflow from one 
side to the other. Single and dual-headed 
drives of any track size can be mixed. 

The kit consists of a special three-drive 
disk cable plus a patched version of 
TRSDOS 2.3 or NEWDOS 2.1. Disks cre
ated on the modified system are fully com
patible with TRSDOS and NEWDOS. 

The kit costs $79.95 and is avai lable 
from Computer Design Labs, Box 219, 
Garden Grove, CA 92642. 

Reader Service .,- 582 

Disk Doubler II 

The Disk Doubler II kit converts eight· 
inch single-sided disks for both two-sided 
and double-sided use. 

Using the tools of the kit, you can quick
ly measure, mark and punch new open
ings in ·the right places. 

The Doubler II is available for $12.95 
from Jim Quinn Computer Division, 9120 
Clearlake Way, Lakeside, CA 92040, (714) 
561-2540. 

Reader Service .,- 558 
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Plu9-Compatible 
Senal lnterf ace 

The VR-RS232C is a plug-compatible 
serial Interface for the Model Ill. 

It features: a programmable baud rate 
generator from 50-19200 baud; fully in· 
terrupt driven; programmable pin out to 
eliminate special cables (modem output 
standard); reverse polarity protection; 
programmable UART; and user prototyp
ing area for special applications (such as 
20ma current loop, relays or lamp drivers). 

The VR-RS232C is compatible physical-

afld help, the computer helps you solve 
t he cube. 

This program is priced at $14.95 and is 
available from H & S Computer Company, 
1024 Alamosa Drive, Claremont, CA 
91711, (714) 621-7747. 

Reader Service .,-554 

Marking Labels 

LABELMAKR provides a useful util ity 
for the home or office by turn ing mailing 
labels fnto marking labels. 

., .................. . 
The VR·RS232C Serial Interface 

iy and electrically and comes standard with 
a five foot modem cable. Internal Installa
tion can be made with simple hand tools. 

Priced at $75, the Interface is available 
from the VR Data Corporation, 777 
Henderson Blvd. N-6, Folcroft, PA 19032, 
(215) 461-5300. 

Reader Service .,- 576 

Coaches You on 
Rubie's Cube 

The Ruble Cube Coach Program solves 
the cube and helps you do the same. 

The program has four modes of opera
tion: competition, try to beat the computer 
in solving the cube; experiment, practice 
your techniques in solving the cube; tlm· 
Ing, watch the computer soive ·the cube; 

This easily-used program prints profes· 
sional looking labels quickly. The instruc· 
tion manual's start-up procedure includes 
a simple method of calibrating the MX-80 
printer for precise loading of label forms. 
During this time (less than a minute) the 
program boots, loads, and is ready for 
operator entry. The program offers 16 dif
ferent label formats. 

LABELMAKR, priced at $19.50, is avail· 
able from the Electronic Time Service 
Center, Box 651, 35026-A, Turtle Trail A, 
Wiiioughby, OH 44094, (216) 946-8479. 

Reader Service .,- 551 

Draw Objects In 
Three Dimensions 

The 3D Drawing Board Is a tool for 
education, entertainment and various pro-
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jects which require three-dimensional 
drawings. 

The program helps you draw objects, 
rotate them, and change their size, ele
vation, and distance. The drawings can be 
saved to tape or disk for future use. 

The drawing board is priced at $24.95 
for cassette and $29.95 for disk and can 
be purchased from Computerware, 1472 
Encinitas Blvd., Box 668, Encinitas, CA 
92024, (714) 436-3512. 

Reader Service ..,.555 

Stationary for Micros 

Clean Edge is letterhead, tractor-feed 
stationary in continuous form style. The 
easily removed tractor edges leave no 
unsightly pin holes. 

The paper is available In several stan
dard sizes and styles, with printing rang
ing from black to multi-color. Special pa
pers, embossing, and other non-stand
ards are also available. 

For additional information contact Rab
co Enterprises, 806 Freedom Circle, Har
leysvllle, PA 19438, (215) 368-4866. 

Reader Service ..,. 562 

Signing Tutor 

Learn to communicate with the hearing
impaired with this program for the Model I 
and Ill. 

This learning aid teaches the one hand 

sign-language alphabet (finger spelling) 
using graphic pictures for each letter. This 
program allows you to type In any phrase 
up to 255 characters long. The letter being 
signed will be highlighted and repeated as 
many times as you wish. 

This Signing Tutorial is available on 
cassette only for $19.95 from En-Joy Com· 
puter Programs, Box 1535, Goleta, CA 
93116. 

Reader Service ..,. 585 

TCOM Plus 

TCOM Plus Is an enhanced version of 
the Ten Commandments data base. You 
can modify any of the original ten and add 
up to 200 of your own, customizing the 
Commandments to your own needs. Easy
to-use functions offer versatility not 
possible with stone tablets. 

TCOM Plus is written in Sinai Basic and 
runs with GODDOS version 11:17. Contact 
Moses' Micro Warehouse, 68000 Main St., 
Egypt, PA 18032. 

Protect Sensitive 
Electronic Equipment 

The LF2 and LF6 Line Fiiters protect 
electronic equipment from power line 
transient damage and audio frequency in
terference. 

Both filters offer common mode and dif· 

The LF2 and LF6 Line Filters 
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ferent ial mode surge suppression for 
power line spikes. RF interference is sup
pressed using both inductive and capaci
t ive components. The LF2 ($39.95) has a 
single duplex outlet while the LF6 ($59.95) 
has three duplex outlets, a switch and In· 
dicator lamp. 

The filters are available from R.L. Drake 
Company, 540 Richard Street, Miamis
burg, OH 45342, (513) 866-2421. 

Reader Service ..,. 550 

Circuit Analysis Program 

AC Analys is analyzes ac analog cir
cuits and It performs a full nodal analysis 
of ac linear circuits, including frequency 
response and all internal voltages. It is in
tended to provide an alternative to bread
boarding and extensive measurements, 
for the electronic engineer. 

This program can analyze circuits of up 
to 64 nodes and 127 branches in 48K sys
tems. It is written in machine language 
and runs in 16K memory with reduced cir
cuit size (31 nodes). 

Larger circuits can be broken up Into 
stages that are later linked together. Us
ing this method, circuits of Infinite size 
can be analyzed and compared by the 
computer. The program automatically per
forms a full worst-case analysis. Both 
phase and amplitude are tested and the 
worst case flags are saved for later use. 

The program requ ires a Model I or Ill 
with at least 16K RAM. Available in disk or 
cassette for $75 from Tatum Labs, Box 
722, Hawleyville, CT 06440, (203) 426-2184. 

Reader Service ..,. 581 

Farming Software 

Farmkeep Is a multi-purpose farm 
record-keeping software system. 

Following the simple entry of the in
formation contained on check stubs or in· 
voices, Farmkeep automatically keeps 
track of all t he pert inent records a typical 
farm requires, Including fuel, animals, 
labor, resale items, capital Items, patron
age records and bank account balances. 

Among t he reports generated by Farm
keep are: 1040F, 4797, Income and Ex
pense Summary, Check-Writing, Account 
Audits. 

Farmkeep requires a 64K computer with 
500K of disk storage. For more infor
mation contact: Specialized Business 
Systems Company, 10-11 North Galena, 
Freeport, IL 61032, (815) 235-1945. 

Reader Service ..,. 578 



TIME: 
Your computer is capable of sending data 
at thousands of characters per second but 
the Epson can only print 80 characters per 
second. 

This means your computer Is forced to 
wait for the printer to finish one line before it 
can send the next. A waste of valuable time. 

THE NEW MICROIUFRR™ 
ACCEm DATA AS FAST AS 

YOUR COMPUTER CU SEND IT. 
Microbuffer stores the data in its own 
memory buffer and then takes control of 
the printer. This frees your computer for 
more productive functions. 

PARAWL OR SERw. 
Microbutfer model MBP-16K is a 
Centronics-compatible parallel Interface 
with 16,384 bytes of on-board RAM for 
data buffering. 

The MBS-SK Is a full-featured RS-232C 
serial interface with both hardware and 
software (X-On/X-Off) handshaking, baud 
rates from 300 to 19,000 and an 8,192 byte 
RAM buffer. 

SIMPLY PLUG IT IN. 
Either model fits the existing auxiliary 
interface connector inside the Epson MX-80, 
MX-80 Frr or MX-100 without modification, 
and is compatible with standard Epson 
cables and printer control software, 
including GRAFTRAX-80. 

JUST $159.0o• 
When you think how much time Microbuffer 
will save, can you afford not to have one? 
Call us for your nearest dealer. 

PRACTICAL PERIPHERALS. INC. 
31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CA 91362 • (213) 99H3200 ,...,, 

•Suggested re tall price for elthe< model. 
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