


Model 4 
Desktop Computer 

Was $1999 In Cat. RSC-11 

1299!! 
AS LOW AS 

-- S73PERlliil MONTH ., 

ATRS-80®Model 4for your office and a 

Save Time and 
Effort 
Whether you 're in busi­
ness, education, gov­
ernment or just want 
to use a computer at 
home, our TRS-80 
Model 4 computers 
make the ideal tool for 

you, at prices you wouldn't expect. The Model 4 
Desktop Computer and Model 4P Transportable 
run the programs that make quick and easy work 
of routine chores such as word processing, 
spreadsheet analysis, data base management 
and personal tasks. And that gives you the bene­
fit of time ... time you can use more effectively 
to plan and make decisions. 

No Programming Required 
We've got a huge library of software you can put 
right to work. And with the optional CP/M Plus 
operating system, you can take advantage of lit­
erally thousands of non-Radio Shack programs. 

Prices •PP'Y at partoc•paung Radoo Shae• stores and dealers CPIM Plus is a 
trademark ol D191tal Research Dow Jones News/Retrieval is a registered trade­
mark of Dow Jones & Co Inc CompuServe os a registered trademark of 
CompuSe,.,,e. Inc 

Features that Work for You 
Both versions of our Model 4 are stand-alone 
workstations with features you 'd have to pay 
extra for on other computers. For instance, 
word processing is a snap with Model 4's electric 
typewriter-quality keyboard and 80-character by 
24-line display. A built-in parallel interface makes 
printer connection easy. 64K memory (expand­
able to 128K) and two built-in disk drives make 
fast work of jobs like financial forecasting and 
modeling. The 12" high-resolution monitor (9" on 
Model 4P) and our optional High-Resolution 
Graphics package make the creation of sophisti­
cated charts and graphs quick and easy, too. An 
RS-232C interface lets you share files directly 
with other computers, or over the phone (requires 
modem and communications software). If you 
need more data storage, expand with hard disk 
drives. 

Increase Office Productivity 
The Model 4 Desktop Computer is the perfect 
tool for increasing your personal productivity. 



Model 4P 

Transportable 


Was $1799 In Cat. RSC-11 


1299!,! 
AS LOW AS 
~~'73PER 
liilJMONTH 

transportable Model 4P for the road! 
You'll be amazed at how fast you'll 
accomplish those routine office 
chores which used to take hours to 
perform. Model 4 lets you expand 
with options like a telephone modem 
and communications software for 
sharing data with other computers­
whether micro, mini or mainframe. 
Or access national information ser­
vices such as Dow Jones News/Re­
trieval and CompuServe for 
services like electronic mail , shop-at­

home and news and stock quotes. 

Take the Office with You 
The Model 4P Transportable is a disk-based 
desktop computer with a difference: it has a han­
dle. So wherever your work may take you, you 
can get a handle on scheduling problems, ever­
changing sales projections, and last minute re­
ports. It weighs just 26 pounds and works on AC 
power. And since 4P shares files directly with 
Model 4, you can download the data you need 
and continue your work while on business trips. 

Enjoy Total Support 
Software, service, leasing 
plans and friendly faces are 
just around the corner at over 
6600 locations nationwide. 
Find out more at your nearby 
Radio Shack Computer 
Center, participating store or 
dealer today. 

llad1e lhaeK 

The biggest name in little computers· 

A DIVISION OF TANDY CORPORATION 

f~--------------------,
ISend me a free TRS-80 Computer Catalog today! I 
I
I 

Mail To: Radio Shack, Dept. 85-A-54 
300 One Tandy Center, Fort Worth, Texas 76102 

I
I 

I
I NAME 

I
I 

I COMPANY I 
I AOORESS I 
I CITY STATE - ­ ZIP I 
I TELEPHONE I 
L---------------------~ 



HURRY!!-­


$50 off\ 

70°/o OFF!!--­

PRICE TEST - ­

To prove LOWER prices bring MORE sales! 
---AS A PRICE TEST, WE ARE OFFERING A $69.95 

SOFTWARE PACKAGE FOR $1 9 • 9 5 
---TO FIND OUT THE EFFECT ON VOLUME SALES! 

This bargain, called "AUKS-CFS" Is software that programs your computer for 
you-- No programming experience necessary!!-- But those with experience can 
produce even more SPECTACULAR RESULTS! !! 

EDITOR-IN.CHIEF" 

Eric Maloney 


MANAGING EDITOR IEDITORIALI 

Peter E. McKi., 


MANAGING EDITOR !PRODUCTION) 

Deborah M. Sargent 
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TECHNIC AL EDITORS 


Bradford N. DtJCon 
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EDITORIAL ADMINISTRATION 

Carok Macloct 
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ASSOCIATE EDITORS 

llardln Brothcn1 


David Engelhardt 
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Terry Kepner 

Thornu L. Qulndry 


EDITORIAL DIRECTOR 

CWCP PUBLICATIONS 


JttTrcy D. DcTrdy 

EDITORIAL OPERATIONS MANAGER 
John C. Burnett 

lnfoWodd ''Excellent'' 
" INFOWORLD" REVIEWED AND 

RATED AUKS PERFORMANCE & 
EASE OF USE-- "EXCELLENr' I! 

AUKS WAS TESTED & AWARDED 
THE " RECOMMENDED SEAL OF 

v..riurmamt... 0 LI _ tJ APPROVAL" by the Professional 
Oo n.1mt• ntadc:t11 l ~ f Software Programmers Association! 
"""" "" .. r '"1 v 
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ADVERTISING SAL ES 

SALF".S MANAGER 

Wllllam Smith 


SALf:S REPRESENTATIVt:S 

Elizabeth Butler 
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415·32&·3470 


SALES MANAGER 

Giorgio Salutl 
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Allioon Walsh 


Karrn Letend re 


AUKS is EASY to learn, SIMPLE to use &can CREATE HUNDREDS of PROGRAMS, 
each handling a different task!-- Enter, Add, Delete, Change, Sort, Search, 
Printout, Locate, & Manipulate without having to alter the original Input!!-- So you 
can printout labels &reports from the same entry-- It will even CALCULATE &give 
you TOTALS on whatever field you wish (if you have a 

printe~
11 1

''POWERFUL!'' 
EVEN THOSE WHO PAID $70.00 

ARE PLEASED! THEY WROTE- ­
"Simple, yet powerful! " • "Best Information system I've seen!" • "Easy to work with" • 
" ... your program Is far superior to Profile." • "Meets or Exceeds my expectations" 

THIS IS THE EXACT SAME SOF1WARE-- The only difference is in the manual, 
which Isn't quite as fancy, BUT FOR $50 OFF!-- WHO CARES!! 

Order AUKS now at $50 SAVINGS--- YOUR ORDER MAY ENCOURAGE OTHER 
SOFTWARE PRICES TO DROP! 

GUARANTEE: 

You must be more than pleased with "AUKS-CFS", or return the package within 30 
DAYS for a refund!! 
AUKS Is on disk, complete with an easy-to-follow manual. All you need is a TRS-80 
(Tandy Trademark) Model I, Ill or IV, minimum 32K & only ONE disk drive! 

B0 N U Sorder within 72tvs & you'll also get a surprise GIFT 
VALUED at $10-- YOURS TO KEEP EVEN IF YOU RETURN AUKS FOR A REFUND!! 

Write AUKS, yow name & address on a piece of paper, enclon $19.95 (CA res + tx, 
$21 .15) + $2 ship & handling (VISA, Mastercard OK- Give# & exp data or Call (916) 
78&7981) to: 

Market Masters, Dept. M·9 
209 Kenroy Lane #5, Roseville, CA 95678 ... 423 
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On the Cover 

42. 	 Drive Ways by Vincent E. Meyer 

How to do your own simple disk drive repairs- and how to 

avoid repairs in the first place. 


72. 	 Keeping Time by Mark D. Goodwin 
lsn"t It time you checked u p on your disk drive speed? (Models 
Ill and 4; Load 80) 

Features 

58. Making Your Selection: Choosing the Right 
Editor/Assembler by Hardin Brothers 
A consumer's guide to nine popular packages for the TRS-80. 

86. Taking Stock by Robert C. Bazzell 
Keep your investment records straight and figure your profits 
and losses. (Models I and ill: Load 80) 

96. The Direct Approach by Seth Monger 
You. too. can directly access the Model 4 screen and keyboard. 
(Model 4: Load 80) 

Reviews 

33. 	 Assembly Language Tutor 

36. 	 microMERLIN 

38. 	 Assembly Language Development System (ALDS) 

166. 	 Super Utility 4 /4P 

168. 	 Videotex Plus 

172. 	 Volcano Hunter 

174. 	 Learning TRS-80 Model 4 /4P Basic 

Departments 

6. Load 80 Directory 122. BBS Express 
by J. Stewart Schneider 

8 . Side Tracks 
and Charles E. Bowenby Eric Maloney 

126. 	 Basic Takes 
10. 	 Input by Richard Ramella 

14. 	 Feedback Loop 138. Pascalculations 
by Terry Kepner 	 by Bruce Powel Douglass 

144. 	 The Next Step21. 	 Pulse Train 
by Hardin Brothersedited by Bradjord N. Dixon 

152. 	 2000Plus
29. 	 Reader Exchange by J ohn B. Harrell ill 

102. 	 Project 80 176. New Products 
by Roger C. Alford edited by Robert Mitchell 

poge58 
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LOAD 


BD 

L oad 80 galhers together selected 

programs from this issue of 80 
Micro and puts them on a mag­

netic medium for your convenience. It is 
available on tape or disk, and runs on the 
Models I, Ill , and 4. 

Load 80 can be useful to you in several 
ways. First , all programs are ready to run, 
and can therefore save you hours of time 
typing in and debugging listings. Second, 
Load 80 will give you access to Assembly­
language programs if you don't have an 
editor/ assembler. And third , Load 80 
can let you build a substantial software li­
brary for later reference and use. 

Using Load 80 is simple. If you own a 
tape system, you load the Load 80 tape as 
per the instructions provided. If you own 
a Model 1or Ill disk system, you boot the 
Load 80 disk and transfer the files to a 
TRSDOS system disk according to simple 
on-screen directions. If you own a Model 
4, you must convert the programs from 
Model III TRSDOS to Model 4 disk using 
the Model 4 CONY command. 

Not all programs will run on your sys­
tem. Some Model Ill programs, for in­
stance, will run on the Model 4 in the 
Model Ill mode, but not in the Model 4 
mode. You should check the keybox that 
accompanies the article to find out what 
system configuration individual pro­
grams require. 

Space permitting, we try to provide 
both the object and the source code 
for Assembly-language programs. The 
source code will let you examine and 
modify the program if you own an edi­
tor/ assembler; the object code will let you 
run the program directly from your TRS­
DOS disk. 

This page contains a list of this 
month 's Load 80 programs. If you have 
any questions about them, call Keith 
Johnson at (J()J-924-9471. 

Yearly subscriptions to Load 80 are 
$19'J.97 for disk, or $9'J.97 for ~le. 
Individual loaders are available on disk 
for $21.97 or on cassette for SI 1.47, in­
cluding postage. Direct subscription 
problems or orders for Load 80 to Lori 
Eaton, c/o 80 Micro, 80 Pine St., Peter­
borough, NH 03458. 

Directory 
Timer 
Article: Keeping Time (p . 72) 
System : Models III and 4. 

32K RAM 
Language: Assembly 

Test the timing of your Model Ill 
and 4 disk drives. Disk nlespec: 
Model III: TIME3NSRC (source 
code). TIMER3/CMD (object code). 
Model 4 : T IME4B/SRC (source 
code). TIME4/CMD (object code). 
Source code requires EDTASM. 
Casse tt e fllespe c : Mo d e l 111: 
T IMER3. 

Stock 
Article: Taking Stock (p. 86) 
System: Models I and III . 16K 

cassette. 32K disk 
Language: Basic 

Keep track of stock investments 
by entering buying. selling. and 
current-price Information on your 
Investments. 
Cassette niespec: 8. Disk Blespec: 
STOCKVAUBAS. 

Sample 
Article : The Direct Approach 

(p. 96) 
System: Model 4 . 64K RAM 
Language: Basic 

Access the Model 4 screen and 
keyboard without using PRINT@ 
statements or TRSDOS 6.0 Restart 
routines. 
Disk Blespec: SAMPLE/BAS. 

List 
Article: BBS Express (p. 122) 
System: Models I and III . 

48K RAM 
Language: Basic 

This BBS Express file m anage­
ment module stores bulle tin board 
system information in sequential 
flies. 
Cassette nlespec: C. Disk Blespec: 
LIST4/BAS. 

Macro 
Article: The Next Step 
System: Models I and lll. 

32K RAM 
Language: BaslcJAssembly 

Add macros to standard source 
code from speclal library mes. 
Cassette fllespec: D. LISTIN. Disk 
fllespec : MACRO/BAS . MACRO 
/SRC (source code). Source code re­
quires EDTASM. 
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B\tb~b\t,Star'sGem\n\-10Xpr\nter 
w\\\ grow w\th ~ou." Having a quicklY growing marketing business mean more and more paperw<>rk. ,&.od \he way 

" I chose the Gemin i-l OX dot matri< printer beC"usc l wanted a printer \hat cou Id do it all . \ cype. \ 1<neW early on that\ needed a printer. 
" First, the Gemini type is e<cellent. Actually good enough for letter . Md \ can a I o create my 

own cy pe. For e<ample, l designed "SteveScript:' It'sa com bi nation of tw<> dif[eren\!Ype styles and it 

" Plu , mY Gemini can do all ort of ad vanccd graphic•, which a daisywheel can't. .sieven CltJrke- San Francisco, Califomio"And it' much faster. No more time wasted typing. !t wa a pleasure to throw \he whiteout away:' 

Wilh Star' Gemini-lOX printer yau get \20 characters per 
econd of clean, er\ p cype. multi-fUnction versati!ilY and teady, 

dependable service. All at a price \hat w<>rks. 

makes my \etters reaHY tand out. 

lt's everything you need in one printer. 



SIDE TRACKS I by Eric Malonev 

Mind Space vs. 

Retail Overload 


Mind space. It's an interesting 
phrase, and it identifies one of 

the major problems facing computer 
retailers. 

According to Ed Juge, Radio 
Shack's director of market planning, 
mind space is "the number of prod­
ucts a retail sales team can demon­
strate and support in a prof~nal 
manner.' ' In other words, salespeople 
can only effectively sell so many prod­
ucts before they suffer overload. 

Juge, writing in the June 18, 1984, 
Micro Marketworld, points out that 
retail managers can expect a salesper­
son to become familiar with 30 to 50 
software/CPU combinations. And 
that, he feels, is "simply not a reason­
able expectation." 

The problem is all too familiar to 
many Radio Shack customers. Walk­
ing into a Radio Shack store is an ad­
venture: You never know whether the 
salesperson will be knowledgeable or 
ignorant, helpful or rude. Even the 
ones who have some savvy rarely 
know everything about every TRS-80 
computer, peripheral, and software 
product. Also, even when your sales­
person knows his stuff, you can never 
be sure that he'll be there in a year 
when your system breaks down or you 
want to buy some support products. 

Juge offers several possible solu­
tions. First, he says, store personnel 
could each be responsible for a specific 
number of products. Second, stores 
could make available to customers 
commercial programs and documen­
tation for hands-on examination. And 
third, Juge suggests self-running, in­
store demonstration programs. 

But each solution has its draw­
backs. Dividing responsibilities 
among personnel doesn't work if you 
have a small staff. Demonstration 
software doesn't address the problems 
accompanying hardware. Also, as 
Juge points out, "the expertise for 
after-sale support is still missing." 

And finally, this solution overlooks 
the natural desire people have for hu­
man contact. Would you want to go to 
a car dealer if no one was there to an­
swer questions before and after the 
test-drive? 

lo the end, perhaps the only effec­
tive solutions are good training and 
quality control. Radio Shack salespeo­
ple should be required to demonstrate 
a working knowledge of the products 
they sell. And they should be required 
to show periodically that they've 
maintained their education. 

Training is expensive and difficult 
for a company as large as Radio 
Shack. But the rewards are happy cus­
tomers with a long-term commitment 
to Tandy products. 

The Model 100 Market 

The press coverage for the Model 
100 has far exceeded that computer's 
success. The 100 was the first popular, 
truly portable computer. It's an ele­
gant, well-made machine. But Radio 
Shack hasn't been able to sell it in 
quantity to the consumer market. 

The reason why the 100 has received 
so much attention is simple. The ma­
chine is being used primarily by jour­
nalists. And journalists like to write 
about what's under their noses. 

Tandy may have accidentally stum­
bled on a new marketing strategy. If 
you're going to pick a vertical market 
to sell to, pick writers. You may not 
sell as many machines as you'd like, 
but you'll get a heap ofgood publicity. 

Ask Tandy 

Coming soon in 80 Micro: "Ask 
Tandy," a question-and-answer col­
umn that will let you query Fort 
Worth directly about their products 
and services. Heard a rumor about a 
new product? Want to know some­
thing about some aspect of Radio 
Shack's operations? This is your 
chance to find out from the guys who 
know the most. Address your ques­
tions to Ask Tandy, 80 Micro, 80 Pine 
St., Peterborough, NH 03458. 

Net Fever 

Now for something completely triv­
ial. I've been keeping a running list of 
company, product, and service names 
ending in "net." I'm up to 80. For 
what it 's worth, here they are: 

AGNET, Accunet, AllNet, Alter­
net, Applenet, Arcnet, Arpanet, Av­
net, B/ C-Net, Biznet, C-Net, COM­
NET, Copynet, CSNet, Cullinet, 
Davox-Net, Deafnet, Decision Net, 
DECnet, EdNET, Edunet, Energynet, 
Ethernet, Execunct, Exo/Net, Ford­
net , FundsNet, Futurenet, GAS-Net, 
GEnet, Hamnet, Hermenet, HiNet, 
IBS-NET, IDEAnet, Internet, Light­
net, and Litho/Net. 

Also, M/Net, Macomnet, Mailnet, 
MARK-NET, MCFIS/ NET, Med­
Net, Miconet, MicroNet, MITRE­
NET, Mouse-net, Multi/NET, Omni­
net, PACnet, Pacxnet, PerComNet, 
PCnet, PETnet, Phonenet, Photonct, 
Pixnet, Powernet, Prirnenet, Pronet, 
Rapidnet, Shareoet, SiteNet, Special­
Net, Synet, Telenct, 10-NET, Termi­
Nct, Texnet, 3BNet, TRX-Net, 12/net, 
Tymnet, Video Net, Vim/Net, Word­
net, X-NET, Z-NET, and Zero-Net. 

Try sorting that Ii.st with CMD "0". • 
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a Model.l.m 4. iaat, safe. and easy to me. You 
can write alt kinda of documents with it, from simple letters to 
cuatomiled Form Letters and large books. Then. al the touch of 
a key, you can print them on any of the dozens of printers 
ALIWRITE controls for you. Right-justified proportional printing 
is just one of the hundreds of standard, built -in features avail ­
able for your use. 

ALLWRl1'EI is easy lo learn and use because its two.key com­
mands are based on the English language. Wu tmg a letter is 
simple with ALIWRITE. because it has pre-defined "Soft Keys· 
for common functions such as ·paragraph· and ·center." Wntmg 
a term paper or a text book is straightforward with ALLWRITE. 
because it can develop a Table of Contents, an Index. and Foot ­
notes; and can easily process several diskettes as a single 
document. 

ALLWRl7'£1 has an on-line "HELP- hbrary with over fifty sub ­
jects available at the touch of a key, and a Quick Reference Cue 
Card that fits right on your keyboard . This 350-page book 
includes a 40-page introductory tutorial to help you get started . 

Whether your writing needs are simple or compiex, you now 
have the one Word Processor that does it all - ALLWRITE! 

Box 560 • North Hollywood, CA 91603 
(8181 764 .3131 

REGULAR PRICE: $249.95 

Special Introductory 
Oller $195. 00 

until August 15, 1984 

The Premier 

Word Processor For Your ..... 


Dep't C. Box 560 No Hollywood CA 91603 

(811) 764·3131 for InformationTRS-80 Model 1,111 or 4 
and Sa me-Day Proce111ng. 

Tl:llJIS: VISA, lla•t•rCatd, ch.cir•, C.O.D . 
Pl•a•• add •al•• tax ln CalUomJa. Jlost 
ord•ts IW9d within on• day 
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Small Is Better 
Radio Shack's TP-10 printer would 

be useful if it had a parallel data feed 
to accommodate the Model 100. Al­
though such a printer can't replace my 
Okidata 92, its quiet thermal technolo­
gy would do a great job late at night 
when others are sleeping, and is ideal 
for a crowded office. 

Pass the word to Tandy that small 
computers need small printers. Per­
haps their market researchers don't 
know that some of us do little word 
p~, don't use spreadsheet pro­
grams, and aren't interested in insipid 
games driven by random number 
generators. 

John L. Wright 
Cortland, NY 

Off the Mark 
I welcome all benchmark timing ar­

ticles, such as Beve Woodbury's 
"Marking Time" in the May 1984 is­
sue (p. 96), but in one area most of 
these tests fail . 

Microsoft Basic, used for these 
comparisons, has hidden features that 
can give misleading results. For exam­
ple, the computer can store and pro­
ccs.s numbers as 2-byte integers, 4-byte 
single-precision numbers, or 8-byte 
doubJe..precision numbers. However, it 
takes longer to process an 8-byte dou­
ble-precision number than a 2-byte in­
teger. 

Most benchmark tests involve 
counting loops, so all the loops use 
2-byte integers (or the most efficient 
variable type for the machine) for 
comparison. 

Woodbury chose, like most other 
testers, to use the default variable type 
for the counting variable. This works, 
to the extent that the machine com­
pletes the process, but it isn't fair to 
machines like the Model 100 in which 
variables defauh to 8-byte double-pre­
cision. 

This explains why the Model 100 
showed poor results. 

Merrill Cook 
Masonville, NY 

/ 

Kudos 
I've been reading 80 Micro since it 

started and have heard all kinds of 
problems with the Model I. I bought 
my Model I in July l<n9 and have had 
only two problems with it: a video 
RAM chip that was under warranty 
and a bad power supply that cost 
$21.10 to replace. 

My Model I has been with me for 
four years and is more reliable than 
any other piece of electronic equip­
ment I own. 80 Micro and its advertis­
ers have helped my system grow from 
infancy to aduhhood. I have learned 
more about my computer from your 
magazine than any other source. 

I guess I'm trying to say "Thanks." I 
wouldn't trade my Model I for anything. 

Jim Bohan 
Tucson, AZ 

Electric Webster Redefined 
In response to Mr. Scholl's letter in 

the May issue (p. 12), I'd like to clarify 
the operation of Electric Webster 
(EW) with SuperScripsit. 

When you use EW with SuperScrip­
sit, it displays all words that you 
choose to correct in the text before you 
can correct them. If you use the dic­
tionary display feature to find the cor­
rect spelling, you must wait until the 
word appears in the text before mak­
ing the correction. 

In the optional Granunar and Style 
feature, EW limits you to marking 

grammar and style errors for future 
correction instead of making the cor­
rections instantly. 

When ordering EW, it's important 
to specify the machine and word pro­
cessor you are using. 

Phil Monfreld 
President 

Cornucopia Software 

Mail-Order Kudos 
With all the attention given these 

days to disappearing vendors and 
poor service, I'd like to comment on 
my good experiences. 

Over the past three years I've 
bought hardware and software from 
more than a dozen 80 Micro adver­
tisers and received all goods promptly. 
Everything works as advertised, and 
communications with these companies 
is courteous. 

Also, Hardin Brothers' "The Next 
Step" is an excellent column-prob­
ably the most educational feature ever 
presented by 80 Micro. Roger Smith's 
contributions are also excellent. Please 
thank them for me. 

Ronald R. Ostromecki 
Erie, PA 

Great Expectations 
I have been reading 80 Micro for 

several years now, and each issue 
shows evidence of the magazine's 
metamorphosis. 

I've seen the loss of a few old friends 
such as Color Computer and Model 
11/ 12/ 16 support, The Garner' s Cafe, 
Fun House, and Reload 80. 

Though I'm sad to see these go, I 
am happy to see some new features, 
including clearer typesetting, better 
organized table o f contents, more and 
better articles on the Models I/ III/ 4, 
and easier to understand product re­
views. 

As I sit back savoring each issue, 
I'm still intrigued- what changes will 
there be next issue? 

Morie Rife 
Baltimore, MD 

What would you like to see?-Eds. 
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TlMaker 

Integrated Software. 


Simple, Powerful 

Well Liked. 


InfoWOEId

Tlw Jk.-tM":«.W, tot M•, tot.OfttJNlfn' U.nt ~ - " .. _;1 you .egulo.ly 

! prepare documents "T/ Moker is o superb product! I hove yet to 
j:·· J combining text, 
:_ charts, and lists, 

l••••i ... if you belong to 
on organization 

that uses several different kinds ot 
microcomputers ... if you wont to 
reduce the training burden and 
improve the capability of shoring 
f iles ...T/ Moker con become the 
key program in your software 
library:• 

- Fronk J . Derfler, Jr, 4184 

Suggested Retail: S450 

"The program is o 
pleasure to use ... 
lit ) is well imple· 
mented, well docu· 
mented, and is quick 
in operation . It de· 
serves on AA roting :• 

see anything that comes close to its level of 
system integration, overall ease of use 
and general sophistication:· 

- F.M. 11omloy, 7/ 83 

Performance 
Documentation 
Ease of Use 
Error Handling 

/N/ERFACE AGE Magazine 

"After using T/ Moker for some t ime, 
my reaction is that th is program 
accompl ishes its job simply and 
w ithout effort:• 

Everything In ONE 
Program. 
Available for Koypro,TRS-80 Model II, 4/ 4P. 
12, 16 (requires CP/ M ) 
Also available for IBM PC, TANDY 2000, 
Tl PRO, DEC Rainbow, requires 128K. 

- Tim Donel1uk, 7 / I I / 83 

Excellent 
v 

"T/ Moker is on excellent choice . .. Unl ike the other 
( integrated) programs, it is available for the vast 
number of 8-bit computers running the CP/ M 
operating system a s well as for the more powerful 
16-bit computers:• 

Integrated Software 
Word ProcessingAsk your local Rod10 Shock Center for more 
Spread Sheet Analysisinformation or coll: 
Relational Doto Bose MongementT / Maker Company 
Spelling Checker 2 115 Landings Dnve 
Bar Chart GrophtesMountain View, CA 94043 
Plus On Line Help 415 962-0195 

C 98.t, l 1Molr.er Compo"'( 

-"II' II qUOlo from I /Mo'- llr V4N7 C 198• . f'Mlongi I. In<.. ._.,t..iby po<mowon. olt "9hl1 ~Ned lnfo...,.>d qu<>lehom 1/-111. A. C-oll'v<-0/ M Poog'°'" C' 198• I~ repnnled 
by~'°"· ol ngnu r1114~ PC Magazine quote from P1epore to meef YOVf T / "NJk4r •V3N7 C 198• PC Communtc;ott0n1o, Cocp , repnnted by pe<m•nt0n. ol nght\ ~1ef'Yed flgpu&or Computtng quote from 
""T/Moktot Offe<\ o 0.ffcfent .A.pprooch- 12/83. C lyt• Publteottem Inc., r~.nhtd b';" pe<m•u°'. oH ughh rhf!rved lnierloce A.ge quote from T/Mokef Ill. tntegrotlotl ot a Modest Pr«' V9N3, C 1q94, lnterloc• 
Age ~llf"te, Inc.., rept1nfed by pe..mMIQf\ o rtghl~ r-.Mfvftd ~~on reque11 

http:1Molr.er
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Don't Forget Montezuma 
We enjoyed the "OOS Dilemma" 

article (July 1984, p. 48), but were as­
tonished that you left out Montezuma 
Mkro's CP/M 2.2, which was avail­
able for the 4/ 4P six months before 
Radio Shack delivered CP/M Plus. 
Our CP/M has received the highest 
ratings in reviews by the p~ and 
from our users. 

Unlike Radio Shack's CP/M Plus, 
2.2 fully supports double-sided and 
other types of drives; includes a com­
munications program; can read, write, 
and format over 25 different manu­
facturers' CP/M formats; and can run 
most CP/M programs available. It 
has more disk and user memory space, 
is easier to use, and offers faster boot 
and back-up times. 

Our latest release allows user-pro­
grammable keys, high-capacity data 
disks with standard Radio Shack 
drives, fast back-ups, and automatic 
memory disk drive on 128K machines. 

The major advantage of CP/M 2.2 
is that it lets users tap into the vast 
store of software available. It offers 
the user not just another OOS but an­
other computer- he can run CP/M 
software written for such 8-bit systems 
as the Kaypro, Hewlett-Packard, and 
DEC. CP/M 2.2 is still the standard; 
we know of no popular software that 
requires CP/ M Plus. 

It is disappointing to see the bible of 
the TRS-80 world present only half of 
the facts to its readers. They've been 
deprived of the whole CP/M story as 
it applies to the Model 4/ 4P. 

John Lancione 
President 

Montezuma Micro 
Dallas, TX 

Thanks for the irifonnation. Our in­
tent ~ not to slight Montezuma's 
CPIM, which reviewer John B. Harrell 
gave flW stars in our March 1984 issue 
(p. 94). Readers interested in 2.2 should 
refer to that review or write Mon­
tezuma at Redbird Airport, Hangar 
#18, P.O. Box 32027, Dallas, TX 
75232.-Eds. 

Rough Start 
Radio Shack has duplicated its "ex­

ceptional" marketing of the Model 16 
by selling an operating system for the 

Model 4 that doesn't work as de­
scribed, and for which no software is 
available. 

CBASIC, advertised since last 
spring, is still unavailable. In addition, 
few of the escape sequences listed in 
the manual work . 

The manual is especially misleading 
regarding CP/ M Plus programs, since 
Radio Shack hasn't offered any pro­
grams for CP/M Plus. I'm having 
trouble finding other CP/ M vendors 
that supply material for CP/ M Plus. 

I've written to Radio Shack numer­
ous times and have yet to receive a 
satisfactory answer. 

Note Salsbury 
New Bern, NC 

It is true that Radio Shack's CP/M 
Plus has hod problems since its long­
owaited release. According to Radio 
Shock 's Doug Dilhoff, the bugs will be 
fzxed and on updated version available 
by the time you read this. With accu­
rate instructions, the Escape sequences 
do work. 

Dilhoffalso notes that Radio Shock 
never said that they would provide ad­
ditional software for CPIM Plus. He 
suggests colling on independent dis­
tributor such as Westico which sells 
CP/ M software for the Model 4. 
Westico is located at 25 Von Zant St., 
Norwalk, CT 06855.-Eds. 

Re-View 
After reading Carl Oppedahl's re­

view of my book, Computer Buyer's 
Protection Guide (June 1984, p. 218), 
I realize that many of his criticisms are 
judgement calls. This is evident in 
both his statement on finding the best 
price for goods and the discussion on 
non-goods software warranties. 

With competition being what it is, 
the cost difference between a store 
with a toll-free number and one with­
out is minimal. After you add in the 
cost of calling long-distance to discov­
er the best possible price, any savings 
that might have existed have disap­
peared. 

As for non-goods software, Oppe­
dahl feels that I failed to explain the 
rights of non-goods software buyers. 
Non-goods software is custom soft­
ware, which is not widely offerect in 
the micro world. 

The Uniform Commercial Code 
(UCQ does not apply to custom soft­
ware as it is considered a service. 
Therefore, the buyer's rights depend 
solely on the negotiated contract be­
tween the two parties. 

Contrary to Oppedahl's review, Ra­
dio Shack can't disclaim all warranties 
by stating that its software is sold " as 
is" or "with all faults." 

Express warranties are created in a 
variety of ways. The most prevalent is 
by affirmation of a fact promise. This 
affirmation does not have to be in the 
form of an explicit promise, but rather 
can be created by advertising litera­
ture, trade journals, and instruction 
manuals, to name a few. 

Regarding buyer recourse when a 
product doesn't work as stated, I out­
line an effective policy in my book, 
aimed at protecting the consumer. I 
strongly suggest that Carl Oppedahl 
reread Computer Buyer's Protection 
Guide. 

L. J. Kutten 
Lo Jolla, CA 

I'd like to clarify some specific is­
sues Kutten raises. First, I reject Kut­
ten 's proposed boycott of merchants 
without 800 numbers. Toll-free num­
bers ore expensive, and oftentimes the 
best prices ore found at stores without 
800 numbers. 

Because Kutten devotes three chap­
ters to the legal rights provided by the 
UCC, I om concerned that the reader 
will incorrectly conclude that all 
buyers ore protected by UCC rights. 
Unfortunately, UCC rights apply only 
to consumers who hove bought 
"goods, " a term defined before mi­
crocomputers existed. 

In terms of "as is" warranties, I 
simply meant to point out that these 
words ore used often, rather than se1­
dom. Radio Shack, for instance, rou­
tinely uses such language. 

In closing, I will reassert my original 
conclusion that "shortcomings not­
withstanding, the Computer Buyer's 
Protection G uide is well-written and 
informotive. " 

Corl Oppedohl 
New York, NY 

Send correspondence to Input, cl o 
80 Micro, 80 Pine St., Peterborough, 
NH03458. 
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he TRSDOS/LS-DOS 6.x operating 
system assembled source listings, 

with comments, as implemented on the 
TRS-80 Model 4. The three volume set 
of over 1000 pages, covering the 
SYSTEM, the LIBRARIES and the 
UTILITIES is priced at just $249 for the 
complete set, or $99 individually. 

To order call (800) 248-3535 
For information (414) 355-5454 
Shipping and handling not Included. 

c 1984 Logical Systems Inc. 

8970 North 55th Street 

P.O. Box 23956 

Milwaukee, WI 53223 ,..25, 

TRSDOS is a registered trademark of the Tandy Corporation 



FEEDBACK LOOP I by Terry Kepner 

Q •lt appears that E.F. of Augs­
•burg, Germany (January 1984, 

p. 28) has the same machine as I: a 
Model III with YR Data drives and 
controller. I converted mine to work 
on a 22(}.volt, 50-cycle current. 

To do so, you should first step 
down the local voltage to 110 volts 
with a step-down transformer. 

Second, rearrange several video 
sync circuit straps/ jumpers. Accord­
ing to the Radio Shack service manual 
and my experience, you must make 
the following strapping arrangement 
on the main circuit board: Jumper A 
to B, D to E, M to L, and G to H. It 
might be necessary to strap V to W 
and CC to BB. These straps are small, 
about 1/ 8 by 3/ 8 of an inch, with the 
long dimension standing out from the 
circuit board. They slide over two of 
three pins, either up/ down or right/ 
left. Make the changes under a strong 
light as it's difficult to read the desig­
nations on the circuit board. 

The third change is the program 
HZ50/ CMD. It modifies the TRS­
DOS clock to operate at 50 Hz instead 
of 60 Hz. TRSDOS 1.3 works without 
the modification, as does LOOS and 
NEWDOS. The clock loses time on 
each disk access, so HZ50/ CMD is 
worthwhile only if you need an ac­
curate clock and don't read/ write disk 
files with your programs. (J.L. Kissel, 
lsleworth, Middlesex, England) 

Like E.F. , I had trouble with spuri­
ous disk activity after my computer 
arrived in Europe. I'd had a long his­
tory of reboots and nondestructive 
restarts caused by the J-4 (CPU pow­
er) connector, and shipping the unit 
was apparently the last straw. The 
solution was to reseat all the cables 
between the disk controller and the 
CPU board and to solder the wires 
onto J-4 from the computer power 
supply. 

The switching power supplies in the 
Model III aren't sensitive to 50 Hz 

power. They and the disk drives 
should operate normally with a step­
down transformer. I've had only one 
problem: My nonstandard drive pow­
er supply is linear and the transfonner's 
magnetic field causes the right half of 
the video screen to oscillate slightly at 
50 Hz. (CW3 Larry Bourne, APO NY) 

Over the last year or so I've read 
several letters about operating a 
TRS-80 in Europe. I'm a serviceman 
stationed in Worms, Germany, and I 
own a Model III with two drives, one a 
single-sided ~track unit and the oth­
er a doublNided drive. With the aid 
of an external transformer (220V to 
l IOV), my system works just fine. A 
friend living near Stuttgart has used a 
dual disk Model IIJ for over 18 
months on a transformer like mine 
without a problem. We feel you don' t 
need fancy electronic solutions to op­
erate in Europe. 

Now for my question. A while back 
I began getting CRC errors on disks in 
drive 1; I think head alignment prob­
lems are the cause. Who in Europe 
can repair Tandon 40/ 40 drives? Ra­
dio Shack can't. If I'm forced to go 
stateside for repairs, whom would you 
recommend? (Donald Brown, APO 
NY) 

A •And there you have it, folks: 
•four people using Model Ill's 

in Europe without problems. That 
should take care of that question. 

To Donald Brown: Offhand, I can' t 
help you with the double-sided Tan­
don drive. If you don' t mind going in­
to the machine yourself, and you have 
the technical manual for the Tandon, 
contact 1 & M Systems (137 Utah NE, 
Albuquerque, NM 87108) about their 
Disk Drive Analyzer. They sell the 
program on disk, and it comes with a 
special alignment disk for testing and 
fixing your drive's head alignment, 
motor speed, index hole timing, azi­
muth, hysteresis, and other important 
areas. I've seen this program in action, 
and it actually can replace an oscillo­
scope in troubleshooting your drive. 
The program costs $79 for single-sided 
drives and $99 for double-sided drives. 

Q •Have you heard of a program 
•that monitors the line voltage 

and cycle my Model I is running on? I 
have to live with erratic diesel 
generators that usually run anywhere 
from 58 to 62 cycles and suffer from 
low voltage periods. Also, when I 
move to an area with regular power, 
will my disks still be readable? (J.R. 
Lewall, Hartley Bay, B.C., Canada) 

A •Monitoring the line voltage 
•and cycles requires a hard­

ware device between the supply and 
the computer, and a program to scan 
the hardware device for information. I 
don't know of any such device for the 
Model I. 

You can buy power line monitors, 
but most run into the hundreds of 
dollars and only tell you what's hap­
pening; they don't do anything about 
it. Your best bet would be to buy an 
uninterruptible power supply (UPS) 
that monitors the power to the com­
puter and uses its own battery for aux­
iliary power whenever the normal 
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Newclock·SO $69.95 
The rlghttlme atthe right price! Keep the time and datew1th quartz accu racy. 
even when your computer is off. The backup l1th1um battery (included) will last 
for over 2 years. Software on tape or disk, please specify. Use "Tl M ESET' once 
to set the clock. Use " SETCLK" to set your computer's internal clock (at power 
up) or use "TSTRING" so that the "TIM E$" function reads the Newclock. 
Connectton Model 1· plugs into the keyboard or expansion interface Model 111· plugs into the 
50-pin 1/0 bus Compatible with all operattng systems 

Printswitch $59.00 
Do you have 2 printers? Get a Prlntswltch . Stop plugging and unplugging 
those printer cables. With the Printswi tch, you can have 2 printers connected to 
your computer and you can select either one at the flick of a switch. Works with 
any printer. plotter. or device that uses the parallel pri nter port. Simply p lug the 
14 inch Pri ntswitch cable into your computer. and plug your existing printer 
cables into the Printswitch. This is the ni cest unit on the market. Superior quality 
board with gold ~!ated edge connectors. For Models 1,111 , 4 and 4P. 

Alpha Joystick $27.95 
When it' s time for fun , don' t be without your Alpha Joystick. Do you know 
that most action games are Joystick com patible? Stop pounding on your 
keyboard and enjoy real arcade control. The joystick can also be used with 
BASIC programs: simply do J= IN P(O) to read the joystick position (8 directions 
and fire button). Model I: plugs into keyboard or expansion interlace. Model 111 . 
4 and 4 P: plugs into 50-pin 1/0 bus. The Alpha Joystick comes fu lly assembled 
and tested. ready to plug in and enjoy. (Specify Model I, or Model 111.4). 

Interfacer-SO $159.00 
Low cost Input and output device. The outputs consist o f 8 relays (rated 2 
Amp@125V). easily controlled using "OUr ' commands. For example, OUT 0.0 
turns all the relays off. Eight LED's show the states of the relays The 8 inputs 
are optically isolated, so it's safe and easv to connect external devices 
(switches. sensors. thermostats. etc.). Simple " IN P" commands read the inputs. 
Connectton Mod I 40 pin bus Mod Il l , 4 4P: requires 50-pin 1/0 bus convener (S39.95) plugs 
into 50·01n 1/0 bus Comes complete w1lh power supply. cable. and detailed manual 
(Up to 8 1ntertacers can be connected to vour TRS-80 using our Y· cables\ 

Analog-SO $139.00 
8 channel e b it Analog to Digital converter. YourTRS-80 can read voltages. 
temperatures, pressures, light levels. etc. • Input range: 0 to 5.1 Volts. 
• Resolution: 20mV. • Conversion time: 120 microseconds. In BASIC. you can 
take up to 100 readings per second. • Port address: selectable. Up to 8 Analog­
80's can be connected to your TRS-80 for a total of 64 channels! 
Connection· Model 1· 40 pin 1/0 bus. Model Ill 4 4P requires 50-p in bus adapter IS39 95) 
Comes complete with power supply cable and manual. 

Special Cables 
Disk drive extender cable (8" ) ...C160:$9.95 
Y-Cablefor Mod I bus(40 pin): •X2·40...$29 •X3·40...$44 • X4...$59 • XS..$74 
Y-Cable for Mod 3 & 4 bus (50-pin): • x2-so...$34 • X3·50...$49 • X4·50 .. $64 
Disk drive cable (34 pin): • 2-drive...C162: $32 • 4-d rive... C163: $45 
Extension cable. 4 foot : • For printer and d rive (34-pin) .. .C165: $22 

• For Mod I bus (40-pin) ...C167 :$24 • For Mod 3 & 4 bus (50-pin) ...C169:$28 
Keyboard to E/ 1(40-pin,8'1. .. C161 :$21 II this 1s confusing send lor our Cable " Iyer 
Our cables are made with high quahty gold plated connectors to ensure utmost rehab1hty 

NO RISK 
We know that ordenng by mail can someltmes 
be a hassle but with Alpha. you are lully 
protected. 
1) Our 15 day money back guarantee protects 
you from disapointment 
2) All our products are tested on a TRS-80 and 
waranteed lo 90 days (pans & labor) 
31 We ship 90% o f our orders within 24 hours 
41 We are committed to help you 

Green Screen $12.50 
Doyoureyes afavor. put on a green 
screen. Tens of thousands are in use 
for a good reason: they work. Con­
trast is enhanced and eye fatigue is 
greatly reduced. Our green screen 1s 
curved; it fits righ t on the face of the 
tube. (Fits Models 1.11,11 1.4.12,16) 

r 
THE 

GREEN 

SCREEN 


Toll Free Order U ne Add $3 00 Per Order For Shtppmg 
And Hand/mg We Accept Visa 

800-221-0916 MHtercard, Checks M 0 C OD 
Add Sales Tax Overseas. FPO 
APO. Add tCJOlo.Dealer Discounts 
Av11labte c o o aoo 53 00 e1'1•• 

http:C160:$9.95
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power line drops too low to properly 
drive the computer. 

These are expensive, usually $500 or 
more, but you're guaranteed that 
you'll always have enough power to 
run your computer, even if the main 
power supply totally cuts off. In the 
last case, you'll usually have 15-30 
minutes of operational time before 
you'll have to shut down your com­
puter and stop work. 

If you can reliably read your disks 
with such wide power supply fluctua­
tions, you shouldn't have any trouble 
using them in a normal, steady power 
line situation. 

Q•I own a Model III and am 
•having difficulty with the 

USR function in Disk Basic. Each 
time my program reaches the USR 
statement, I get one of several weird 
reactions, from crazy error messages 
to exit to TRSDOS. I have ensured 
that the Assembly-language program 
is correctly loaded, the DEFUSR 
statement points to the correct start ­
ing address, and high memory is pro­
tected. 

I've tried rebooting, using my origi­
nal TRSDOS distribution disk, and 
using every conceivable combination 
of syntax variations (blaiiks, punctua­
tion, and so on) in the USR state­
ment, and it still doesn' t work. Is 
something wrong with Basic, or am I 
doing something wrong? (D.M . W., 
Lake Charles, LA) 

A •I think you're doing some­
• thing wrong, but I'm not sure 

what. The correct procedure for using 
machine language and Basic is to load 
the machine-language program into 
memory from DOS, load Basic, set 
the number of disk file buffers, set 
memory size, then load the Basic pro­
gram. The correct syntax is: DEF 
USRl = &HXXXX, where XXXX is 
the hexadecimal (hex) execution ad­
dress of the routine (for example, 
&H7DOO). 

One other word of caution: You 
can' t use the last 2 bytes at the top of 
memory (&HFFEF and &HFFFF); 
these are reserved for use by Basic. 

The only other possibility is that 
your machine-language routine is at 
fauh~ it's either loading into a differ­
ent area than you think or it has bugs. 

Does anyone else have any sugges­
tions? 

Q •When uploading files from 
•my Model 100 to my Model I, 

I either lose the first three or four char­
acters of the document, or get garbage 
in their place. The remainder of the 
document transfers correctly. 

I have used three software pro­
grams: Microconnections SmanSOD, 
Omniterm, and LDOS's LCOMM 
utility-all with the same results. 
When I tried uploading from my 
Model 100 to a friend's LNW, howev­
er, the entire document was transmit­
ted without error. 

At a local user's group I was advised 
to send nulls. I also tried another cable 
without success. As per the manual, 
I'm using a Radio Shack null modem 
and extender cable. My equipment 
consists of a 48K Model I with three 
disk drives and an LNW interface. 
I've set both computers to 300 baud, 
even parity, 1 stop bit, and 7-bit word 
length. 

Although this is a minor annoy­
ance, I would like to correct it if pos.si­
ble. Also, how does one insert a null or 
nulls within a Text document, or after 
a TELCOM prompt? (William Sones, 
Cerritos, CA) 

A•I use Omniterm on my Mod­
• el I under MULTIDOS to 

transfer documents back and forth to 
my Model 100, and I've never had a 
problem with garbage characters ap­
pearing (except when the RS-232 con­
nection on my Radio Shack Expan­
sion Interface needed cleaning, or the 
RS-232 board warped away from its 
contacts). 

Since you 've experienced the same 
problem with three different commu­
nications programs (and I asrume with 
more than just LOOS), I think the 
problem might lie with the LNW inter­
face. 

Have you tried sending keyboard 
data to the Model I before sending the 
document? If the problem appears 
every time you stan an upload, the 
problem is probably hardware orient­
ed and you need to discus.s it with the 
LNW people. 

If you really want to send nulls, go 
into Text and create a shon, 5-byte (all 
the same) file called Null. Now use a 

short Basic program to locate those 5 
bytes in memory: 

10 FORI = 32767 TO 62.00>:A = PEEK((): 
PRJNT l;:IFA>32THEN PRJNTCHRS(I): 
NEXT:ELSE PRINT:NEXT 

When you see them appear, use the 
Basic conunand POKE to replace 
the three middle characters with 
CHRS(O). 

Now you can use the Paste buffer to 
transfer the blank characters from the 
Null file to your text file, and delete 
the leading and trailing special charac­
ters used to define the null characters. 

Q•ln your February 1984 col­
• umn (p. 17), Stephen Milliken 

asked about his inability to use dual 
disks for backing up or transferring 
data. This is the same problem I had 
about a year ago. 

I wrote a letter to you people in 
which I expres.sed the negative feelings 
I was (at the time) getting from your 
magazine and the advertisers. One 
said that the equipment I purchased 
will not work correctly because Tandy 
uses bad ICs and other junk not worth 
mentioning. 

The real problem was that the sup­
plier didn't do a complete job in his di­
rections to the installer of his kit. Two 
grounding problems existed. 

What I did was run a ground wire 
from the chassis of each drive to the 
third (ground) post of the system (the 
ground, or safety, wire of the l lOV ac 
supply). Next I took the advertiser's 
disk drives' power supply and mount ­
ed four metal mounting posts (avail­
able at any hardware store) to the 
power supply. The printed circuit 
board has four spots for doing this 
(one is a PCB ground). 

I then bohed these posts to a piece 
of flat sheet metal, and put a ground 
plane under the power supply. I also 
ran a wire from the ground plane to 
the system ground mentioned previ­
ously. All this properly grounded the 
power supply, which the drive sJppli­
er's directions never said was neces­
sary. 

The TRS-80 now works fine. (Grif­
fith Jones, Bath, ME) 

A•Thanks for the irtfonttation. 
•I'm sure the owners of non­
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GIVEYOURCOMPUTER A 


VS-~DD 
VOICE 


SYNTHESIZER 

FOR RADIO SHACK MODELS 

I, Ill , 4P and Color Computer 


Introducing 

the "No compromise" 

Voice Synthesizer at a 

price that speaks tor itself! 

Price includes synthesizer. module, 

power supply, 40 page manual 
 95editing and demo software. 	 $ 

Speaker not included. 
add S595Call our "NEW" Demo Hot-Line 
Text to Speech aoftwue:s-212 296-0399 • Talker14 $1995 
• Talker 2 0 .$29.95And hear It tor yourself! 

An Impressive List of Features: 
• 	 Unhmtted vocabulary 
•	 Automatic inflectton 
•	 Proven VOTRAX technology. 

• 	 We use the famous VOTRAX SC01 phoneme synthesizer 
4 programable o•tch level 

• 	 Built in audio amphlter with volume control 
•	 You can add vorce to any basic program in minutes 
•	 Super ell1crent one single hne in Basic will produce a Full 

sentence• 

•	 Works with any speaker (or add $5 95 for handsome 
speaker module) 

•	 Price breakthrough same performance as units costing 
hundreds of dollars 

• 	 Voice editor will help you create unlimited number of words. 
sound effects. etc 

• 	 Hundreds of applications - now cost effective in educa1ton. 
robot ics speech therapy, monotonng games. aid to 
handicapped secunly . prompttng 

• 	 Fully assembled and tested 
• 	 Ready 10 plug in and talk 
•	 Plugs into 50 pin 110 bus on Model 3 
•	 As usual our 15-day money back guarantee protects you 

Text to Speech Software for the VS·100 
TALKER 1.4 TALKER2.0~v 	Unlimited vocabulary translat ion of v Same features as TALKER 1.4 plus: 

English text to speech v Automatic keyboard echo option 
v Very easy to use: In BASIC simply type PRINT"''I talk" v Automatic video display echo option 
v 	Reads numbers up to 999 t rillion V' Punctuation p ronunciation if desired 
v 	Reads many abbreviat ions correctly v And many control codes for increased versat ility 

(such as Mrs., Mr.. lb.• Co.. etc.) v Self relocatable program is only 6'/•K long 
v 	Very fast machine language program is only 4.SK long v New BASIC command: PRINn prints and talks. 
v 	Loads in high memory $29.95. On d isk only

O nly S19.95. Specify d isk or t~e ================ 
Toll Free Order Line 	 Add $3 00Per Order For Shipping 

And Handling we Accepr Visa ..
800-221-0916 Masrercard, Checks. M O C 0 D 

Ord•,. Only . NY & Info c•ll Add Sales Tu Overseas. FPO 
(212} n6·5916. APO. Add IO"'o Dealer Viscounts 

79-04 Jamaica Ave.. Woodhaven, NY 11421 ,...,, (212) 296-5916 Hou,.: 11·5 & slem Slllnd•rd Tim• Available CO o add S3 00 ex1•a 



FEEDBACK LOOP 


Tandy drives will check their systems 
for a properly installed and grounded 
power supply if they're having erratic 
drive operation. 

Q •The solution you gave J.S. 
•Bellefontaine in the February 

1984 Feedback Loop (p. 22) might not 
be adequate for his problem. You sug­
gested using T APEDISK to make the 
desired back-ups. 

Since TAPEDISK is merely two 
utilities, a tape file loader and a mem­
ory dump routine linked together, us­
ing it causes two nasty problems. Frrst, 
you must know the start, end, and exe­
cution addresses of the program for a 
proper disk memory dump. Second, if 
the program loads into the address 
space of TAPEDISK or TRSDOS, the 
results could be disastrous. 

In the first case, if you wrote the 
program yourself, you won' t have a 
problem. However, if you want to use 
a commercial program or the code 
from a high-level language like For­
tran or Pascal, finding the proper ad­
dresses is difficult at best. 

What you need is a program that 
reads the tape file byte-by-byte into a 
buffer, converts it to a disk core image 
file format , and saves it to disk. 

When I was writing a disassembler, 
I noticed the need for such a program, 
so I wrote one called T2D2T, short for 
tape-to-disk-to-tape. It performs the 
operations I mentioned above, and it 
also goes from disk to tape. It' s not an 
LMOFFSET, which also adds a load­
ing routine to the program to let you 
use the target program with DOS in­
tact, but it will easily transfer System 
tapes to disk files and vice versa. 

It also preserves any strange results, 
like messages that appear on the video 
while the program is loading. If Mr. 
Bellefontaine or anyone else would 
like a copy, he can send me (Joe Sew­
ell, 6776 Sheridan Road, Melbourne, 
FL 32901) a disk or tape and I will put 
a copy of the program onto it for 
him. Remember, the program is for 
TRSDOS 2.3. (Joe Sewell, Mel­
bourne, FL) 

A •Thanks for the offer; it's 
•appreciated . 

Q •l have a 48K, single-drive (35­
• track Vista 80) Model I. I 

want to expand by adding another 
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disk drive, but I can't get satisfactory 
answers concerning compatibility with 
other makes of disk drives or with 
drives of greater track capacity. 

Frrst, can I mix drives of different 
track capacities (i.e., 35 and 40)? If so, 
will this present any problems should I 
decide to upgrade to double density in 
the future? What about a single-sided 
disk drive with a double-sided disk 
drive? Does it make any difference if 
the second drive is a Vista? (Lt. Mal­
com E. Baird, USN, Cape Canaveral, 
FL) 

A•First, you can mix and match 
•most 5~-inch drives in any 

order; the restrictions are primarily 
software derived. TRSDOS 2.3 can 
only address single-sided, 35-track 
disk drives, so getting higher track 
count drives or double-sided drives is a 
waste of money. If you want to up­
grade your system using better drives, 
you have to get a new DOS capable of 
using them (most of the other DOSes 
can). 

Selecting the new drives becomes a 
matter of convenience. If you have a 
35-track and 40-track drive, backing 
up from the 35 to the 40 is easy. How­
ever, the reverse won't work because 
the first drive lacks the necessary five 
extra tracks, so you'll have to make 
the 40-track back-up as if you had on­
ly one drive. The situation becomes 
even more drastic with one 35-track 
and one 80-track drive. 

You can use 40-track disks in the 
35-track drive, but you can't access the 
upper five tracks, so trying to read any 
data on those tracks (put there by the 
40-track drive) results in data error 
messages from the disk drive. The 
35-/ 40-track drives can' t read 80-track 
disks without having lots of problems, 
although 80-track drives can read 
35-/ 40-track disks (the drive thinks the 
35-/ 40-track disk is an 80-track disk 
with every odd-numbered track identi­
cal to the previous even-numbered 
track). 

Writing to the 35-/ 40-track disk 
with the 80-track drive will make the 
disk useless in the 35-/ 40-track drive, 
since half the directory track will have 
information from the 80-track drive. 
This will confuse the 35-/ 40-track 
drive since it'll pick up both the old in­
formation and the new. 

Double-sided drives lead to similar 
but more complex problems because 

most DOSes logically treat double-sid­
ed drives as single-sided drives with 
twice as many sectors per track (each 
side has half the sectors). In that situa­
tion, backing up becomes a real chore. 
Also, some DOSes restrict the use of 
double-sided drives to two. 

My suggestion is to get two new 
drives of the same type, and sell the 
older 35-track drive or keep it as an 
emergency back-up unit in case of 
drive failure. 

Almost all disk drives now sold are 
capable of double-density operation. 
However, you must make sure your 
DOS will support the double-density 
mode when you add that modification 
to your Model I. (Don't get the Tandy 
board; it isn' t compatible with most of 
the double-density DOSes, and isn't 
compatible with most of Tandy's soft­
ware.) In many cases, going to double 
density adds greater disk capacity 
without losing access to any programs. 

The source of the disk drives 
shouldn't make any difference, and 
you don't have to stick with any one 
supplier. (By the way, are you sure the 
Vista drive is only 35-track? It might 
be a 40-track drive that TRSDOS is us­
ing as a 35-track unit. If you can bor­
row another DOS, try formatting a 
data disk to 40 tracks and see if you 
can use the full count.)• 

Terry Kepner is a free-lance writer 
and programmer. He's been writing 
about microcomputers since 1979. 

Frequently Needed Numbers 
Radio Shack, National Parts Divi­

sion, 900 E. Northside Drive, Forth 
Worth, TX 76102, 817-87~5662. 
MIC and Visa accepted-each order 
includes $1.50 handling charge. 

IJG Inc., 1953 W . 11th St. , Upland, 
CA 91786, 714-946-5805. Publisher of 
TRS-80 Disk and Other Mysteries 
($22.50), Microsoft Basic Decoded 
and Other Mysteries ($29.95), The 
Custom TRS-80 and Other Mysteries 
($29.95), Basic Fager and Better 
($29.95), Machine-language Disk 110 
and Other Mysteries ($29.95), TRS­
DOS 2.3 Decoded and Other Myster­
ies (Model I) ($29.95), How to do it on 
the TRS-80 ($29.95), and the Electric 
Pencil Word Processor ($89.95). 



Welcome to the second issue of In To uch. 
This month, let's answer some common 
quest ions about the VS-100 voice synthe­
sizer. 

•How good is the voice? 
We think it's incredible for the price, but you 
can judge fo r yourself by ca lling our 24 hour 
Demo Line: (2 12) 29 6-0399. 

• What does it take to make my BASI C programs 
talk? 
W ith TALKER 1.4, it's simple. W ith TALKER 2.0, 
it' s inc redibly easy. If you add an asterisk after 
a " PRINT" command, the PRINT now speaks. 
(e.g. PRI NT* " Hello Judy" wi ll speak, not 
print). I f you add an exclamation po int 
instead of an asteri sk, the PRINT command 
will print as usual, and in addition, it w ill 
speak! To add speech t o your favorite BASI C 
program simply sprinkle a few" * " and "!" 
where you want speech. Could it be any 
easier? 

•Is it compatible with my DOS? 
The software and hardware do not rely on any 
DOS feature, therefore the VS-1 00 system 
works with any M odel I or 111 DOS. 

• Do I need any cables? 
No, the VS-100 plugs directly into your TRS­
80. It uses the expansion port on your 
computer, so it doesn' t interfere with any 
printer, disk drive, o r RS232 device. On the 
M odel 4 P, the card edge is recessed; be sure 
to o rder the special 50-pin extender cable 

We would like to thank all our 

customers for the very nice 

feedback that we receive. 


Gentlemen:(Su ch as the letter at right) . 

~In Touch 
The Alpha Newsletter 

• Do I need an amplifier? 
No, the amplifier with volume control is built 
into the VS-100. Al l you need is a small 
speaker; we recommend our handsome mini­
speaker ($ 5.95) . 

• Which port does it use? 
All communication between the com puter 
and the VS-100 is done usi ng port 11. 

• Can I purchase the user manual alone? 
Yes, it is available for $5 plus $1 shipping and 
handling. (The $5 is applicable towards 
purchase o f the VS-100). 

• How many words can the VS-1 00 say? 
There are two ways to make speech synthe­
sizers. O ne is to use a limited look-up dict­
ionary. The VS-100, on the other hand, uses a 
much more powerful approach: the " text to 
speech" automatic t ranslator. This means 
that any word wil l be pronounced. The text to 
speech translator, with it s 400 pronunciation 
rules, achieves a 96% success rate. 

• Can I get speech auto matically, without doing 
any programming at a ll? 
Yes, Talker 2.0 has very powerful " automatic 
keyboard echo" and " screen echo" options. 
Everything that is typed and/or printed on the 
screen can also be spoken. 
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PULSE TRAIN 


Apple, Radio Shack, and 

Commodore Make the Grade 


but they haven't yet men­edited by Bradford N. DixonMicroTrends tioned a 2000 version of 
dBase III. 

According to a report in The new dBase III 
the May/ June issue of comes "not a moment too 
Electronic Leaming, over soon" according to Ash­
50 percent of the nation's ton-Tate's president and 
public schools owned or chief executive officer, 
bought microcomputers David C. Cole. "There are 
during the 1982-83 school over 100 [dBase II] com­
year. petitors now. We have 

The big three in educa­ easily over half the mar­
tion are the same as those ket, and we intend to keep 
at the end of the 1981-82 it," he said. 
school year, with Apple, dBase III includes a tu­
Radio Shack, and Com­ torial program called 
modore retaining their re­ dBase Assistant and offers 
spective 1-2-3 positions. greatly increased record­

Radio Shack's second­ kecping capacity. dBasc II 
place status is strong with can store 65,<XX> records, 
21 percent of the class­ but dBasc III stores as 
room market, while Apple many as 2 billion records. 
leads with 54 percent, and 
Commodore follows with 
13 percent. The remainder 
of the pack includes Atari and Texas 
Instruments with 3 percent each, IBM 
with 2 percent, Franklin at 1 percent, 
and miscellaneous systems accounting 
for 3 percent of the market. 

The survey doesn't mention which 
of Tandy's machines predominates in 
schools, but last spring Ed Juge, Tan­
dy's director of marketing, said, 
"We'd make money on the Model 4 if 
we sold it only to schools." 

Along with the Model 4, the Color 
Computer 2 enjoys a large user base in 
America's schools. This base grows as 
Tandy and other software manufac­
turers increase their educational soft­
ware offerings. 

The solution to the Soviet boycott of 
this year's Summer Olympics was easy 
for Michael Katz, president and chief 
executive officer of Epyx Computer 
Software of Sunnyvale, CA. If the 
Russians aren't coming to the Olym­
pics, Katz figured, he'd send the 
Olympics to the Russians. 

Katz sent complimentary samples 
of their new C-64, IBM, Apple, and 
Atari game called Summer Games to 

Microcomput6 brands in public-school classrooms. 

Russian ambassadors Anatoliy Do­
brynin and Oleg Troynanowsky. Epyx 
also offered to supply additional cop­
ies of the game at no charge if the am­
bassadors liked it. 

The Olympics events featured in 
Summer Games include diving, swim­
ming, pole vaulting, skeet shooting, 
and others. Players can compete on 
the national team of any one of 18 
countries, including the U.S.S.R. Per­
haps in an updated version for the 
1988 Olympics, Epyx will include 
a race-for-Olympics-tickets compe­
tition. 
In ~ product marketing schemes, 
companies renew the life cycle of their 
money makers by repackaging the 
product and adding "new and im­
proved" to the label. But in software 
marketing, updated versions of popu­
lar products usually sport a new ver­
sion number. 

Ashton-Tate Inc. of Culver City, 
CA, has upgraded their venerable 
dBase II data base manager to dBase 
III, which was scheduled to debut in 
June. Ashton-Tate released dBase II 
for Tandy's Model 2000 last spring, 

The "new and im­
proved" marketing strate­
gy for dBase III includes 

cutting dBase II's $695 price to $495 
while dBase III will now retail for 
$695. 

Model 2000 owners looking to get 
the most out of their machine in a data 
base application can only hope Ashton­
Tate considers them before announc­
ing new and improved dBase IV. 

Last November, Electric Mail and Mi­
cro Systems (EMMS) of Norwalk, 
CT, surveyed 13 electronic mail sys­
tems to determine which gives con­
sumers the best service. 

EMMS compared the electronic 
mail services on the basis of standard 
use comprising 35 messages in a typi­
cal month. The news is bad for Com­
puServe and The Source subscribers. 
Canada's CNCP EOS in Toronto, 
Ontario, had the best overall rating of 
all the electronic mail services (at a 
cost of $55.80 per month), while 
Tymeshare of Cupertino, CA, had the 
lowest monthly cost of U.S.-bascd 
electronic services ($59.43). 

ITT Dialcom ($68.57 per month), 
GTE Telemail ($70.10/ month), and 
MCI Mail ($74 a month) finished 
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somewhere in the middle of the list. In 
the loser's bracket were The Source, 
rated 11th in the survey at a monthly 
charge of $102.12, and CompuServe, 
ranked 12th at $138.33/ month. The 
worst electronic mail service in terms 
of price was Western Union's Easy­
link, which showed a monthly cost of 
$139.70 according to the survey. 

Hot Items 


Software piracy will always be a harsh 
reality for commercial software com­
panies. Radio Shack is as aware of the 
problem as any other software devel­
oper and recently took steps to protect 
its products by incorporating the Pro­
lok copy protection system in some of 
their products. 

Vault Corp. of Westlake Village, 
CA, markets Prolok. The system in­
volves a master "fingerprinted" flop­
py disk that you use in conjunction 
with your software. While you can 
make program back-ups, the pro­
grams won't run unless the finger­
printed disk is present. 

Tandy currently plans to sell some 
of its educational software with the 
Prolok protection on it, but the extent 
of Prolok' s use depends on licensing 
agreements with Tandy. The Prolok 
system will eventually be available on 
Tandy's Model 2CXX) software as well. 
The biggest user complaint against 
Tandy's Model 2CXX> is its incompati­
bility with the IBM PC. 

Tandy' s heard the gripes and 
they're trying to make 2CXX) owners 
with PC access a bit happier. By the 
time this issue hits the newsstands, 
Tandy should have released a utility 
that formats disks in IBM's 40-track 
format and lets the user write informa­
tion to them. 

The Tandy 2CXX) has always been 
able to read many IBM-formatted 
disks, but this utility brings the ma­
chine one step closer toward complete 
compatibility with the PC. 

Tandyland 


During September, October, and No­
vember, Radio Shack will sponsor five 
TRS-80 trade shows and seminars in 
different cities across the U .S. The 
shows are scheduled to run in Hous­

ton, Atlanta, Los Angeles, New York, 
and Chicago. 

Although Radio Shack will supply 
the hardware for the shows and semi­
nars, the company's involvement will 
be minimal. The whole idea is to high­
light the support industry for the wide 
range of Radio Shack's computers 
and peripherals. Tandy's Director of 
Marketing Ed Juge said, "We're do­
ing this to show people the kind of 
support our machines have out there 
by companies other than ourselves.'' 

This approach is something new to 
Tandy and is yet another example of 
the company's move away from limit­
ing third-party involvement in their 
computers. In light of the disappear­
ance of many software companies 
supporting TRS-80s, the Radio Shack 
community can only hope this trend 
continues. 

When was the last time you saw the 
Tandy 2CXX> commercial featuring Bill 
Bixby? It's been a while. This spring's 
shortage of Intel's 80186 chi~ ham-

A New Image? 
In the past, Tandy has been satis­

fied with consumer response from 
their national advertisements. But 
with their recent slow-down in 
computer sales, perhaps Tandy 
should consider another approach. 

Last spring, Radio Shack hired 
adman Gregory T. Lincoln as me­
dia director of the company's in­
house advertising agency. In that 
capacity, Lincoln's responsible for 
planning and buying national me­
dia advertising in magazines and on 
television and radio. 

In an interview with 80 Micro, 
Lincoln commented on Radio 
Shack's future advertising plans. 
Lincoln noted that, for the time be­
ing at least, Radio Shack's ad cam­
paigns "will stay pretty much the 
same" with regard to the dollar 
amount spent and the distribution 
of funds among the various media. 
According to Lincoln, Radio Shack 
doesn' t intend to beef up its televi­
sion advertising in spite of the bar­
rage of ads aired by Apple, IBM, 
and Commodore. 

When asked if he thought all the 

pered Tandy's ad push for the Model 
2CXX>. But now the shortage is easing 
and you'll soon see a new 2CXX> cam­
paign on the tube. 

80 Micro asked Tandy if they would 
air the same ad, but Ed Juge, director 
of marketing, noted that a new cam­
paign is in the making. He also indi­
cated that Tandy would be giving the 
10-month-old MS-DOS micro some 
heavy television exposure. 

Perhaps Tandy will follow other 
computer companies' example and 
add more color and clamor to its fall 
television advertising. Given the 
amount of time and money computer 
companies devote to television ads, 
it'll be interesting to see how Tandy 
stacks up. 

Tandy's in-house TRS-80 publication, 
Microcomputer News, stopped publi­
cation with its June issue. According 
to Ed Juge, director of marketing, 
one reason Tandy had for discontinu­
ing the monthly was the expense in­
volved in maintaining the publica­

noise on TV actually sways poten­
tial computer buyers, Lincoln stat ­
ed, "I don't believe any potential 
buyer makes a decision on one ad 
he sees on TV or in a magazine." 
The role of Radio Shack's advertis­
ing in magazines and on TV, Lin­
coln continued, "is to provide in­
formation about a product and to 
try to persuade a potential buyer to 
go to a store and check it out. " 

Lincoln mentioned that Radio 
Shack is considering a slight change 
in the thrust of their ad campaign 
for the 1984-85 fall and winter sea­
sons, but declined to be more spe­
cific. Lincoln also claimed that Ra­
dio Shack's ad budget won't change 
even while other computer manu­
facturers outspend them 5- or 
10-to-1. 

Although Radio Shack seems 
content with their current position 
in the computer market, they aren't 
getting much attention for their ef­
forts in the press or on the air. In an 
era when flash and glitter are the 
norm, Radio Shack might do better 
to alter their advertising strategy a 
little. It might not hurt as much as 
they think it will. 
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tion's 100,(XX}..rcadcr circulation. 
"It [Microcomputer News] was 

just getting too big for us to handle 
anymore," Juge said. "We were be· 
ginning to compete with other, larger 
magazines and didn't want to incur 
that kind of expense." Juge went on 
to say that all current subscribers 
would have the option of choosing 
one of the other TRS-80 magazines 
for the remainder of each subscnb­
cr's term. 

Tandy has relocated most of the 
staff from Microcomputer News to 
Juge' s marketing department. The 
expanded marketing staff is working 
to strengthen Tandy's image in print 
and in public by working closely 
with TRS-80 magazines and on a va­
riety of other special public relations 
projects. 

Tmdy pilled the Mteatioa of &ul­
ness Week magazine ttm spring in a 
May 21 article prompted by Radio 
Shack's April sales decline of 4 percent 
from April 1983. It was the first 
month Radio Shack showed a year-ta. 
year decline since February 1978, 
when the CB radio boom went bust. 

These days, Tandy faces a brand­
name recognition problem. People 
don't know quite what to make of a 
store that sells stereos and stuffed.ani­
mal radios in front and computers in 
back. 

In fact, Tandy's computer sales 
have cooled despite its .,u role as a 
microcomputer pioneer, to the point 
where they could use another new 
product to buoy the company. John 

V. Roach, Tandy's chief executive of­
ficert tokt IJusinesv weekI C'While the 
sales pace has been trending down, we 
bclieYc our computer businm will 
continue to grow at very acceptable 
rates." 

Roach and others in the Tandy 
Towers are betting on newly installed 
telephone centers as the company's 
hot new product. And although the 
tone is upbeat in Fort Worth, market 
analyst Douglu A . Cayne of the 
Gartner Group thinks, "They [Tan· 
dy] will be successful in telephones, 
but there is no way telephones will 
make a mark in the company before 
fiscal 1986." 

New Threads 

It won't be Iona before you cm wall 
into your local Radio Shack Comput­
er C.enter and see a full line of te&c. 
phones m well as computers. 

John V. Roach, Tandy Corp.'s 
chief executive officer, cited the ad­
vantage of "synergy in both customers 
and equipment with Radio Shack 
Computer Centers" as part of the rea­
soning behind adding telephone cen­
ters to the computer centers. He also 
mentioned economy of operation and 
expected profits. Thank goodness 
Tandy decided not to get into video 
games. 

Update 

Fortluultely for Ohetd, dldr eqi. 
necrs decided to go with a time-proven 

O#Mtti's MIO IK"fable comput~. 
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Olivetti's engineers 

decided to go with 


a time-proven design 

when they introduced 


their portable computer. 


and popular design when they intra. 
duccd their portable computer last 
May. The result is a Modd 100 clone 
that's the same siz.e and weight, has 
the same firmware, the same retail 
price, and the same limitations as the 
Tandy totable. 

In fact, the only way to descn"bc the 
machine is through its few differences 
from the Model 100. Hrst, the entire 
screen tilts to make the LCD more vis­
ible instead of using the lOO's LCD 
dial. 

Second, the keyboard is different. 
It's been described as a crcm between 
an IBM and a Model III keyboard. 
The function keys arc the same and it 
includes all ASCII characters from the 
keyboard. 

The last difference is the color. The 
Olivetti M10 is gray-a bit darker than 
Radio Shack's old Mercedes silver. 

If imitation is the sincerest form of 
flattery, Olivetti has given Tandy quite 
a compliment. 

Al Jacboa, pubic rellldom reple9ell ­

tative at the Dallas, TX·bascd Por­
table Computer Support Group, cited 
"developmental delays" as the reason 
for the scarcity of their Model 100 
portable disk drive. 

As of June 5, 1984, PCSG hadn't 
shipped any of the long-awaited bat­
tery-powered devices, and Jackson 
didn't expect shipment until the third 
week in June. He also stated that the 
first shipment had sold out, and the 
second wou1dn't occur until late Au­
gust. 

Percom Data, ako of Dall&, TX, 
manufactures the sm. 3~·inch por­
table disk drive that is the only compe­
tition for Holmes Engineering's Bullet 
wafer storage system. The Murray, 
UT, firm's retail price for the Bullet is 
only $369.9'). However, rumor has it 
that Holmes might not be content with 
the succm of their rapid~ wafer 
system, and might introduce a por­
table disk system by the end of the 
summer.• 
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• 100 cps 
• Tractor pape r feed 
• 128 Typestyles 
• 7 graphic modes 
• Proportional space 
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Su1111. Ret•ll Price 
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SPfilSTAR .. . ....SZ50 

Su1111. Rel•il Price 
llAILMERGE . . . . . ...S250 
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THE MOST aw COMPATllLE 
COAFt/1!R 'l'OU CAH BA/YI 

11le TAVA PC td.dll • .,_,, 
uni! with 1281< RAM, d,,._ 
...... 2 381)1( IDFf*I, cdtx 

"""'*'"--­ """*"· 

Ol(D\TA 
The-~ 

:'11a":':. $ 439 

: ~IT5MVi.: 
PERSONAL 

PRINTER -' 

The first 10" 
printer s329 

STAR GEMINI 15 . . . • S+.9 
STAR DEi.TA 10 ...•...•..•. S4711 
OK/DATA 12 . . . . . .• . S349 
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NEC 1023 . • . . . . . .• . . S:JH 
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BROTHER HR 25 . . , .... • . $759 
OKIOATA 14 . . •.•..•St'9 
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DISNTDI™ 

MODEL Ill & IV DISK UPGRADE 

NOW ADD UP TO 4 

INTERNAL DISK DRIVES TO A 


RADIO SHACK MODEL 3 & 

MODEL 4. UP TO 1.3 

MEGABYTES OF DISK 


STORAGE! 

• GoJd Pl• ted Edge Connectors • Met•I 

Diak DriV9 8rKlr8tl • All H•rd-re •nd 

c.blet • Switching Power Supply • 1 hour 

0< leu for lflar.Jldon • Suppotb S" 0< 8 " 

Drllln • 40 BO T,.c;lc supported • Slflgi. 

Deal HNd supported• 100'Mo comP81ible 

• No Soldering n~ • 180 d•Y• w•rr· 

,.nty on Controller 

OISl<IT HI •lo Orlwet •............. S21t.00 

OISl<IT HI 


w/OM TNC S5A 40 Trw.k Orlwe . S31S 00 

OISl<IT Ill 


$55500 

wtrwo T..c S58 40/40 OWi Otlve .."51 00 

OISl<IT Ill 


PRINTER BUFFERS 

FOR MOST COMPUTERS 
QUADRAM MICROFAZER 
P•,.llel to p.,.nel w/8K . . .......S 149.00 
P•,.llel to Seri• I w/81< ..........$179.00 

Serl• I lo Seri• I w/81< ............ S179.00 

Se ri.I to Perellel w/81( ........... 179.00 

Each Add'a BK Upgrede ......... S 10.00 


All eO<M with p•ute conltol - copy 1..ru,.. 

and can ~ upsntd., 10 Sl21<. 

SPRINTER 

Double Your Speed 


SPffd-up c ul1 computer operetlon time In 
h81f, u vea time end money. FHI 4 MHz ZB08 
CPU Included, ln• t•ll• In 1Sminute• with no 
soldering or cu t ting. 

SPRINTER Ill for MOD Ill . ....$89.95 
SPRINTER I for MOD I . ..... . $89.95 

LNW 

TRS-80 Mod. I Expansion 

$349.00 

• RS2332c serial 110 

• Parallel printer port 

• Gold-plated connectors 

• Floppy disk controller 

• Full 32k 200ns RAM 

• Real time clock 

• 6 month warranty 

• Hea11y steel case 

• Thousands of users 

• Works with any DOS 100% 

MODEL I 

Double Density Package 


f..,.,U.lng you nffd lo convert your TRS-10 llfodal 

I lo run doubl• d1ntlly. Complal• wllh aollw•,., 
llarclw.,. and lnarructlont ; lntrallt In mlnut., wllll 

no soldering. wiring or culllng. 

Ootplut V 3.4 w/lNOOUBLER SIB • . $114 00 

l HOOUBLER SIB eo.rd wl o dot . . . •.. $151.00 

MODEL Ill & IV 

RS-232 Communication 


Direct replacement lor RS·2332, fully lesled 
end bumed In, H I Y l11t !ltllellon , 120 day 
warranty. 

RS-232 . . .. . . . ............ $78.95 


Stort lng • I 

S169 
BARE 
DISK DRIVES 
The extremely reliable Teac 
slim-line now requires half the 
power plus includes our 
exc/usi11e 6-month double ex­
tended MFR warranty. (Was 3 
months). 

• TEAC S~ " SSA 40 TRK . . .... SJH 
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• T•ndon TM100· 1 40 TRK ..... $169 

• Tendon TMI00·2 40140 TRK .. S239 
• Tendon TM100-4 80180 ......S31t 

MODEL IV - 64K 

MEMORY EXPANSION 

Guaranteed 1 full year 


Set of 8 

4164 RAM CHIPS . . . ... . .... $69.95 
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64 to 128K . ..... ... . ...... $84.95 

16 K RAM SPECIAL 
MEMORY UPGRADE 

4116, 200na. Guerenteed one full yHr. 
$17.85 

NOW ONLY $11 .95 

with the purchase of $25f' 

morel (while supply lasts 



ROLLTOP 100 
Disk Fiie Model 1R1100 

Twice the capacity (100 • 5 ~" 
Disks) of the leading " fllp top" 

ELECTRIC WEBSTER 

f//e. But It takes no more desk 
spacef An outstanding design 
that combines contemporary 
sty/Ing with the elegance of a 
rolltop enclosure and a textured 
buff plestlc body. It Includes 10 
diskette di viders and anti-skid 
fee .................$36.00 
Locking Model #RT100L$46.00 

DOTWRITER 3.0 

Lets you create words end drawing• 

quk:kly •nd Nslly, right on th• 

SCfHfl of your TRS-80. 

" OOTWRITER" USH hlgh-re•olutlon 

" dot graphic• " to crHt• fancy 

letter1et1. 

OOTWRITER . .... . ........$69.95 


DATAGRAPH 
Transforms your VISl-CAt.C"1fllea in­
to hlgh-resolutlon,,custom graphs on 
your TRS-80 computer end 
graph/ct printer. Super 3rd genera­
tion printer graphic• progntm. 

OATAGRAPH ............ . $74.95 


ULTRA TERM 

Version 2 


Supports borth manual end auto die/ 

modeme. E11clu•lv• Uflra Twm direct 

dlek flle trenefer mode, el/owe un•t· 

tended operation et the receiving 

computer. Line printer eupport with 

• 1K print buffer. Helf & full duplex 
support. Unlver1el ASCII format fll• 
tran1fer with • 33K buffer end • full 
fHtured hoet program .....$49.95 

VERSABUSINESS SERIES 
The Most Powerful Business 


Software Ever! 

Model I, Ill & IV 


Each Versabuslness module can be 

purchased and used Independent· 

ly or cen be /Inked In eny combina­

tion to form a complete, coor­

dinated buslneu system. 
VERSARECEIVABLES ......... $84. 95 
A complete menu-driven accounts 
recel..,.lbe , Invoicing ind monthly state­
ment genenttlng ayatem. KHp• tntck of 
ell lnform1tlon reletlng to who owH you 
or your company money end can provide 
automatic bllllng for pest due accounts. 
VERSAPAYABLES ... . ........S84.95 
0.1/gned to kHp track of current end 
•fled pey1b/H, kHplng you In touch 
with ell th• Information regarding how 
much money your company o-• ind to 
whom. 
VERSAPAYROLL ............. $94.95 

Powerful end 1ophl1tlceted yet Hsy to 

UHi Complete employH record• ere 

m1lntelned end ell nece11erry payroll 

cekulellons ere peformed eutom1lleelly. 

VERSAIHVEHTORY .......... . 

Just whet you need to maintain complete 

control of your Inventory system. GlvH 

you Instant ecce11 to d•t• on 1ny Item. 

KHps track of 111 lnformetlon releted lo 

whet Items ere In • lock, etc. 

VERSALEOGER II ........... $129.95 
This complete accounting system grow• 
with your bus/neu. Can function •• • 
slmpl• per1onel checkbook register, • 
smell buslneu bookkHplng system or• 
large corpontt• genreel ledger system/ 

w/correctlng fHture . . . ... . .. $119.00 
Hyphenation fHture . .. ... . .. $ 39.00 
Gntmmellcel fHlure ......... S 39.00 

COMPLETE SYSTEM 
All tour programs ........... $189.00 

" Cedl/lec" of Spelllng Checker1 
80 Micro 9182. 

Aval/able on Model I, Ill & IV 

ELECTRIC PENCIL 
Version II 

Disk Version .. . . . .... .. . $79.95 
Tape Version . .. . .. ... ... $69.95 

Model I, 
LNW-80, 
MAX-80. 

Mode/ Ill, & IV 
PMC-80 and 

7.1 ... . ......... .$99.95 
With Labels ...... $114. 95 

http:RT100L$46.00


,e,...t"..eu~ 
iRusa Knots • p,.•ldent 

THE HOME ACCOUNTANT 
The # 1 best selllng program for 
home end smell buslnesa eccoun­
tlng Is now •v•ll•ble for TRS-80 
Model 3. t..ndle• up to 99 accounts, 
five checkbooks, multiple Income 
accounts, •nd can split trmnuctlons 
to eny number of eccounts. Prints 
net worth stetements, Income 
statements, •• we// as custom 
designed ,.ports. Dlspl•y• • bar 
chart end trend for eny selected 
c.tegory. It '• eHy to use and yet 
provides •II the power you 'll need 
(by Continental Sofhve,., ,.quires 
Mode/ 3, 2 drlHs; 48K) . . . $52.95 

NEWDOS/80 
Version II 

MOD I or Ill. . ... . ...... $119 95 

Let your TRS-80111 Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

Diet Drln A Memory Dlegnoatlc Prog,..,,, 

by David Stambaugh 
For MOOEL I . . ......... ... . . $24. 00 
For MODEL Ill .•..... . .... . .. S26.00 

LDOS/5. 1 .. .. . ...$109. 95 

11111111111111 

Prices, Specifications, 
Offerings subfect to change 

without notice 

WE ACCEPT 
•vi.. 
• MMt•rcard 
• Chec::l<• 
• Money Onie,.
• c.o.o. 

remote d•t• baa• ace•••· 
• Support• to • 24 vld.,., ,..,.,... vld.,., direct 
cul"IO< llddreulng •nd more. 
• UllllLH the Model 4 lurtellon ,..,, •nd •lloWI 

uaer dellned t•F•· 
• Auto erecute command for turnkey 
•ppllc• llon•. 
• FOAMA T u111111 permll• up ro 52 di•• torm•I• 
ro be conalrucled. •II menu drl'fe . 

CP/M Printer ........ . .......Sf5.15 

MISC . 
Avery Tabulables 

5000 • 31'> • 15118" . • . . • . . . . . • . .$15.15 
5tor. " Fiie Bo• tor 75 OlaltellH .......$11.15 
LABLEMAKEA Kit w/400 I up l•bel• .Sn.ts 
C.Hl•bel Kit w/200 C.Hlle Ubell llrtd 

200 I up ~1 • • • • • ••••••• • • • 134.ts 

ADO $3.00 FOfl 
SHIPPING 

6 HANOllNG 
Sl.00 Extra tor 
C.O.D. OrcMrl 
Ohio AfflcMnta 

Add I~ Selee Tu 

MAIL ORDER 
PRICES ONLY 

-

-•••• 

TOLL FREE 1-800-321-3552 
llllllH IN OHIO & OTHER INQUIRIES 216-481-4993 

To Our Friends, 

Thank you for making MICRO DATA SUPPLIES one of the fastest growing comput­

er dealers In the U.S. We pledge to continue offering the most complete selection 

of computers, peripherals, software and supplies at discount prices-to help you 


:: save more...and to serve you better. 

LmHlllllll INllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 1111111 1111111111111111111111111 11111111111111111 I I HI U1 111•1n1111111m111111& 

THE WAIT IS OVER 

CP/M

Exclusively for the 

Model 4 
How, tor th• tint time, you can unlHeh 
Ille po-rlul tNture• reeldenl In your 
MODEL 4 computer. Open up th• wee! 
•lore of CPIM eoftwere euch •• Word•ter, 
dS.H II end Multlplen, elon11 with 
thouHnd• of otherel 
• lnclu<Ma INTERCHANGE: • ulllll1 th•I .i1ow1 
,...ding, wrlllng •nd cop1lng 20 dltt.renf 
m•nulec:lurer '• dlu l0tm•l9 aucl! H IBM, 
l<A YPAO, OSBOANE, llEAOll, •le . 
• Cornplel• with Ill• tollowln11 CPIM uflllllea: 

ASM, DOT, DUMP, ED, LOAD, PIP, STAT lltld 

SYSGEN. 

• NO cop1 prolec:llon. Bec:kup• m•1 be med• 

tor 1our own uH end prolecllon. 

• TIM COHflGURA TION profl""" auPf'O'l1 • lu# 
reng• of 5 tor. .. dist drlws: :us, 40, 77 •nd to 
llXb. single llrtd duM llded In •n1 comblne­
llon H - n•• the 1IMl"-rd Model 4 drlffa. 
• Include• MOOEM 1, • powwtul put>lk: dofNln 
cornmunlc• llon• prog,..m t0< Ille r ... nter •nd 

POWER DIRECTORS 

Choosing a Line conditioner for 
your computer Is pure logic/ 

Mode/ P22 . ... . . .. ... .. . $74.95 
Mode/ P2 . . . .. ... . ...... $99.95 
Mode/ P12 .... . .. . . . . . .. . CALL 

Ca// or wri te for free brochu,./ 

BOOKS 
OTHER MYSTERIES 
TAS-80 DISK ... .. .. ..... . . ..SJt.15 
Mlcroaott S.elc Decoded .. . ...S24.15 
The Cuetom TAS-80 .... . .....S24.15 
S.elc FHter & 8etfw ..... . ...S25.15 
How To Do It On The TAS-80 ..$24.15 
TASOOS 2.3 o.coo.d.... . . ...$24.15 
The Cuetom Apple ... . .......S24.15 
Mechlne t.n9u..,e Olelc 110 •. . . S25.15 



READER EXCHANGE 

Don't Swap Now value - I) if A and B are not both true 

I'd like to share a trick that saves a or both false. 

lot of work when I back up TRSOOS Roxton Baker 
1.3 data disks on my Model III with Box8272 
two drives. APO San Francisco 96555 

Radio Shack's TRSOOS manual 
never explains the procedure for back­
ing up data disks without an operating 
system. If I use BACKUP :0 :0 or 
BACKUP : I : I, I get prompts to swap 
disks repeatedly, even though one of 
the drives is idle. 

Recently I discovered a shortcut. I 
put any system disk in drive zero, the 
destination disk in drive I, and type in 
the command BACKUP :0 : I . When 
the computer asks for the source disk 
master password, I cheat: I remove the 
system disk from drive zero and insert 
the source disk instead. Only then do I 
answer the password question. It 
works. The procedure even ends 
gracefully with an "insert system 
disk" message blinking on the screen. 

T.P. Eggarter 
Chantadata Inc. 

Ramirez Mitchell 358 

line 90 from "IF TS<>"" .. . " to "IF 
TS = ... ". The program still seems 
to work, but I'm having trouble get­
ting it to exit the insert function in the 
edit mode. Also, I have to check care­
fully to make sure that what I type on 
the screen actually gets picked up by 
the memory. 

Larry D. Hollan 
156 Lee Ave. 

Vidalia, LA 71373 

My Back Pages 
I stumbled across an easy way to get 

Scripsit to print a single page of a mul­
ti-page text. Turn off the printer's 
power switch, then start the page-by­
page printing process (<break> P ,P). 
Repeat this until you're up to the page 
you want to print (six times for page 7, 
and so on). Then tum on the printer 
an.d p~ the enter key, and Scripsit 
pnnts the page you need. 

I've used this method with regular 
Model I Scripsit, and with the Acom 
SuperScripsit patch. I've used Diablo 
and Epson protocol printers. This 
trick should work with any operating 
system, though. 

Steven Lenkowsky 
284 Highland Ave. 

S. Norwalk, CT 06854 

5700 San Luis, Argentina Help Wanted 

Random Thoughts 
Model 100 users: Instead of using 

the seconds portion of TIMES as the 
random number generator (p. 175 of 
the Model 100 manual), use 
PEEK(63791), which is a timer that 
rapidly decreases from 125 to zero. 

The line: 

FOR I= I TO PEEK(63791): DUMMY = 
RND(I): NEXT I 

Line 90 is correct as listed; it assures 
that all texts have a title specifying 
whether they're text or add~ files. If 
this title (in variable T$) is null, you'U 
have problems wilh the program. 

You sometimes have top~ the en­
ter key twice to leave the insert func­
tion in the edit mode. 

As for losing characters, if they get 
to the screen, they're in memory. 
Ho-wever, a fast touch-typist can get 
ahead ofthe program, and Basie's oc­
casional garbage collection pause can 

I'm looking for a patch for cassette 
Scripsit 3.1 so I can run it on my Exa­
tron Stringy Aoppy. Discovery Bay 
Software's Patchword program works 
only with version 1.0. 

John Boren 
2950 N. Sheffield 

Chicago, IL (>()657 

I'd like to know what to POKE 
(and where) to make cassette Scripsit 
initialize in upper-/lowercase mode. 

~ the beginning of your programs will 
give you more random numbers. 

Chris Miller 

cause the loss ofsome characters. 

Delmer Hinrichs 
2J/6 S.E. 377th Ave. 

Winfield Smith 
5825 S. Blackstone Ave. 

Chicago, IL fi0637 

Due Proces.s 

1328 Geiser St. 
Larchwood, IA 51241 

Washougal, WA 98671 

True/False Test 
For Boolean operations in Basic 

Can anyone tell me who makes 
100-character plastic daisy print 
wheels that are compatible with the 
Radio Shack DWP-210 printer (cata­

My thanks to Delmer Hinrichs for here's a simple way to perfonn the ex~ log number ~1257)? 
sharing his word processor program elusive Or function: Implement C = Paul Ferris 
(March 1984, p. 100). However, I A XOR B as C = A <> B. It returns Route I Ranch Lake 
couldn't get it to run until I changed the logical variable C as true (with the Pound, WI 54161 

80 Micro, September 1984 • 29 



READER EXCHANGE 


I'm looking for a copy of version 
4.0 of The Postman Deluxe Mass 
Mailing System (Model I DD). I'm al­
so interested in upgrading to the hard 
drive version of Postman. 

Kevin Collins 
16 B. D. Atwater Rood 

Chadds Ford, PA 19317 

Jere) Peterson's letter in the June 
1984 RAM Flies (p. 168) caught my at­
tention. He had trouble sending a file 
from a Model 100 to a Model III. I've 
had problems sending a file from a 
Model II to a Model Ill. I'm using a 
null modem cable with Tenninal on 
the Model II and Modem8() on the 
Model III . It works in the other direc­
tion. Why can't I send to the Model 
III? ls something wrong with the 
RS-232 on the Model Ill? 

R. 	Lee Stockman 
10748 IOOth St. 
Alto, Ml 49302 

Error Trap 
I'd like to point out two errors in the 

published version of my terminal 
program ("Smart Talk," May 1984, 
p. 54). 

The DEFM in line 3310 is missing 
three characters. The assembled op­
code addressing, however, is correct. 
The corrected line is: 

3310 DEFM ' <SHIFT t> + LEITER = 
SENDS PRINTER CODE' 

The second correction is in line 
738(). The apostrophe at the end of the 
line is missing. Leave 21 spaces be­
tween the apostrophes. 

7~PMH DEFM ' 

Again, the assembled opcode address­
ing is correct. 

David F1SCher 
141-20 72nd Ave. 

Flushing, NY 1/367 

The photo in my article on the 
8()186 microprocessor ("Moving Up 
To 16 Bits," June 1984, p. 44) shows 
the 8()186 die (enlarged), not the Mod­
el 2CXX> communications board as indi­
cated. 

Roger A/ford 
P.O. Box 2014 

Ann Arbor, Ml 48106 

If you had trouble finding Karl Sar­
now's "Molecular Matters" in order 
to make the corrections listed in the 
May 1984 Debug (p. 31), you aren't 
alone. We referred readers back to the 
February 1984 80 Micro, when in fact 
the article appears on p. 100 of the Oc­
tober 1983 issue. 

Eds. 

Load 8() users: I'd like to point out a 
mistake o n the July cassette instruc­
tion sheet. The list of cassette pro­
grams includes four Model 4 pro­

grams that are not on the tape. They 
are JULYLS, D, E, and CONV. For a 
correct list, see the Load 8() directory 
in the July issue of 80 Micro. 

I found that transferring the pro­
grams from cassette to Model 4 mode 
caused data errors. The Model 4 pro­
grams are on the Load 8() disk only. 
We're sorry for any problems or in­
convenience the mixup might have 
caused. 

Keith Johnson 
Load 80 Technical Editor 

New User's Groups 
Olympian Computer Qub 
Hellenikon Air Base 
Athens, Greece 
c/o Paul Mullens 
Box 4277 
APO NY 09223 

Iowa City TRS-8() User's Group 
P.O. Box 1494 
Iowa City, IA 52240 
BBS: 319-338-2750 
Contact: Keith Davis 

Great River Microcomputer User's 
Group 
1226 Daniel Court 
Quincy, IL 62301 
Contact: L. Moeller 

New Bulletin Board System 
IFBBS 
Idaho Falls, ID 
208-523-7400 
Contact: Mark Pelot 

Here's a final correction to my 
program Sunfinder ("Catching 
Rays," October 1983, p. 256and De­
bug, March 1984, p. 40). The pro­
gram calls for a positive value for 
west magnetic deviation, when in 
fact it's commonly assigned a nega­
tive value. Therefore, please change 
the prompt near the end of line 510 
to read: 

(XX.X DEGREES, - If W) 

Also, a peculiarity in the solution 
to the spherical triangle in my pro ­
gram Navigate ("North by North­
west," April 1984, p. 186) produces 
an inaccuracy in the bearing under 

DEBUG 


certain conditions. You can correct 
this by revising the original line 310 
as follows: 

310 A = A•RD:IF A<O AND C>O AND 
C< = 3.14159 OR A>O AND C<O OR A>O 
AND C>3.14159THEN A = 180 + A ELSE IF 
A<O AND C<O OR A<O AND 0 3. 14159 

Smith Harris 
Route 4 Box 59 

Gray, GA 31032 

I ' ve discovered a bug in my 
Munchies program ("Sneak a 
PEEK, Invoke a POKE," March 

1984, p. 152). The program works 
normally for a while and then freezes 
for no apparent reason. The problem 
lies in the loop in line 230; it's sup­
posed to loop whether or not "MPS + 
MA>Vl AND MPS+ MA<V2" is 
met , but it doesn't. You can fix this 
by adding "ELSE 40" to the end of 
the line. The new line should read: 

230 IF MPS+MA>VI AND MPS+MA< V2 
THEN POKE MPS,Q:MPS = MPS+ MA: 
Q = PEEK(MPS):POKEMPS,MC:GOT040 
ELSE 40 

Tad Kershner 
10579 Rainbow Ridge 

Grass Valley, CA 95945 
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PRODUCER 

The Professional Program Writer. 


Sensational 

Software Breakthrough 


What has your computer done for you 
lately? You bought it to be a powerful and 
time saving tool. But if lack of good 
software keeps you f rustrated and makes 
your computer an expensive and idle 
gadget, the PRODUCER is here to solve 
your problem. 

THE PRODUCER IS A SOFTWARE PACKAGE 
THAT WR ITES PROGRAMS FOR YO U. 

Even though you have no knowledge o f how to w ri te 
programs. you now can c reate 1mpress1ve, soph1st1cated 
and functional software to manage your data You answer 
simple English questions. d raw your sc reen on your 
monitor exactly like you want it, and the PRODUCER 
wri t es the enti re BAS IC progra m by itsel f 
The PRODUCER makes the mic ro computer a useful 

tool to the novice and saves many hours of programming 
time for the experienced computer professional You may 
never need to buy another program to store and ret rieve 
information. perfo rm calculations and get displayed and 
printed reports 

"The PRODUCER hills p roven to be the greilltest. I used to 
spend 70°., of my time writing progrillms to creillte, millintilli n, 
sort illnd list dat;i. No more. Dillys .md weeks of progr;imming 
;are now reduced to minutes •nd hours. The PRODUCER hu 
incre•sed the productMty of my custom softw•re firm by 
400"0. This product is in • cl•ss reserved for the best." 

A. Copelle. Northbrook. ll ilno1s 

LEARNING TO USE THE PRO DUCER 
In each TRS-80 version . we have provided a systematic 

guided tour of the PRODUCER prog ram generator 
process For the Model I and Ill , an audio cassette tape 
tu toria l 1s part of you r package A fellow PRODUCER 
owner ta lks to you as you proceed through each step of 
the process. The tapes not only teach you the process. 
they enable you to create a program of you r own design 
whi le you learn. 
We have provided over 200 pages of thorough 

documentation in the PRODUCER Reference Manual, but 
we encourage you not to read the manual until after you 
complete the tuto rial We've had many rave reviews from 
our users. like this one from S R Foster of Pensacola, 
Florida 

"The Tuto rial was illn excellent st•rter. II en•bled me to gel 
on with ii without day~ iind d•ys of re•ding. Very helpful." 

WHA T YO U GET WITH THE PRODUCER 
You wi ll be impressed with the fine 
quality of the PRODUCER package 

DISICETIE(s) 
containing the PRODUCER Program 
Development System 
REFERENCE MA,..UAL 
of over 200 pages of extensive easy 
to read . w e11 organized material 
Attractive hardback 3-nng binder 
Color keyed index tabs separate the 
chapters Complete alphabetical 
Index 
Q UICK REFCRENCE CARD 
t o help you streamline your 
operation 

TUTORIAL HELPS 
including 3 audio tapes and detailed 
follow-along outh n 

FREE SAMPLE PROGRAM 
!Home Inventory 'v1anagement $60 
value) allowing you to use a f1n1shed 
proqram immediately 
ONE YEAR SUBSCRIPTIO N 
to the PRODUCER newslettC'r 
TECHNICAL ASSISTA""CE 
avatlable by phone only to 
registered owners 

Producer Software 

Now available in a new & e nhanced version including 
the amazing Free Form Repo rt Generator. 

The PRO DUCER 1s the most powerful. complete. and easiest to 
use program generator on the market and is priced far below 
many products that have less than half our features Your 
investment will be returned many times over m complete stand 
alone. customized progra ms 11 can write for you Call today to 
place your order VISA. Master Card accepted 

$199.95 Box 1245 Arlington. TX 76004 

TRS-80 Versions Texas 81 7-274-6998 

Mod e l I & Ill 800-433-5355 



At JMG Software we feel that we have the best prices for Model 11111/4 Software... 
Now, we back that up with a new policy: 

WE WILL BEAT ANY OTHER ADVERTISED PRICES 
FOR TRS-80 SOFTWARE!* 

And not only that, but we still offer support that is unmatched in the TRS-80 software 

Ji/C industry. We still guarantee sat isfaction with the programs we sell, and our satisfaction 
rate is still over 99%. We also provide technical help whenever possible, and we even 
publish a newsletter to keep our customers up to date about our products. Simply put, 

--------­ JMG is THE source for TRS-80 software. 

COMPARE THESE PRICES: CHECK OUT OUR GAMES: ·coNOITIONS OF OUR PRICE GUARANTEE: 

Program 

LESCRIPT ..... . . . .... . 
TAUYMASTER .. . .... . 
OOSPLUS 3.5 .. . ...... . 
OOSPLUS IVa wlM·ZAL .. 
SUPER UTILITY PLUS .. . 
TOOLBOX for LOOS ... . 
MODEL 4 TOOLBELT . . . 
MECHANIC SET ...... . 
8.0 PLUS ............. . 

JMG 

$ 99.50 
54.50 
64.5() 

SUPREME RULER PLUS . . . . . . . . . . . . $26.50 
INFOCOM'S PLANETFAU ............ 39.50 

SUSPENDED . . . . . . . . . . . . . . . . . . . 39.50 
DEADLINE ..................... 39.50 
WITNESS . . . . . . . . . . . . . . . . . . . . . . 39.50 
ZORK II OR Ill . . . . . . . . . . . . . . . . . . 34.50 

FLIGHT SIMULATOR ........ .. ...... 29.50 
FOREST FIRE DISPATCHER .......... 28.50 
NUCLIEX (Disk) .................... . 14.50 
NUCLIEX (Cass) ................... 12.50 

We will beat any legitimate price advertised in this 
issue of this magazine for any software product 
that we carry, whether it Is in th is ad or not. 
Assuming there Is a lower price advertised, our 
price will be $1.00 less than that price, under the 
same conditions as the other ad (eg. same ship· 
ping and other charges, etc). To receive the lower 
price you must mention the page number of the 
other ad at the time of ordering. 

LAZVFONT .. .... .... . . 
LAZVMERGE ......... . 

(Ust) 

(129.95) 
( 79.95) 
( 99.95) 
(169.95) 
( 79.951 
( 69.95) 
( 49.95) 
( 39.95) 
( 49.95) 
( 49.95) 
( 44.95) 
( 99.95) 
( 69.95) 

129.50 
59.50 
49.50 
38.50 
29.50 
38.50 
35.50 
29.50 
74.50 
49.50 

BIG FIVE'S WEERD (0) . . . . . . . . . . . . . . 9.50 t---------------• 
BIG FIVE'S WEERD (C) . . . . . . . . . . . . . . 7.50OOTWRITER w/LOS .... . 

ZORLOF II ... . ....... . GALAXY INVASION (0) . . . . . . . . . . . . . . 9.50 OTHER GOODIES: 
(175.00) LAZYWRITER ......... . 139.50 GALAXY INVASION (C) . . . . . . . . . . . . . . 7.50 NANOS REFERENCE CARDS: 
(149.95) 118.50ELECTRIC WEBSTER .. . Model I BASIC/Assembly . . . . . . . . . . $ 3.50 
( 49.95) 
(150.00) 
(100.00) 

38.50 
129.50 
64.5() 

GRAMMER OPTION ... . 
LC I PRO.LC ......... . 
EDAS I PRO.CREATE .. . 

WRITE FOR OUR 
Model Ill BASIC/AaMm . . . . . . . . . . . . 4.50 
Z-80 Reht1'9ne9 Card . . . . . . . . . . . . . . . 3.50 

MICRO.LOGIC PLASTIC CARDS: 
( 40.00) DISASSEMBLER Ill .... . 34.50 FREE CATALOG! Z.a<J Reference Card . . . . . . . . . . . . . . . 4.50 

8080l8085 OR 808&8088 . ..... .... .. 4.50 
MICROCHIP JIGSAW (500 pc) . . . . . . . . . 1.50And there' s MUCH MORE In our Catalog! 

WE STOCK SOFTWARE FROM: TO ALL SOFTWARE AUTHORS: 
MISOSYS ­ POWERSOFT- ANITEK-ALPHABIT COMMUNICATIONS J MG Software is actively looking for new programs to carry 
- PROSOFT - MODULAR SOFTWARE - LINDBERGH SYSTEMS -
HOWE SOFTWARE - THE ALTERNATE SOURCE ­ COSMOPOLITAN 
ELECTRONICS ­ SUBLOGIC COMMUNICATIONS ­ INFOCOM - LYNN 

in our line. If you have written a quality utility, game, 
business program, or such, then we'd be interested in see­

COMPUTING - IJG - CORNUCOPIA - SIMUTEK - AND MORE! ing it. Authors guidelines available on request. 

TO ORDER: 
When ordenng please specify the Model of computer that you own, 
the exact program(s) wanted, and the rr ·thod of payment. We ac· 
c ept Check, Money Order, VISA, Master...;ard. COD, and Gold . For 
charge cards, please specify card number and expiry date. Please 
remember to enclose 2.50 for sh ipping costs. 

OUR " ORDER LINE": (416) 389-6086 
If we would have a "Toll Free" number, it wou ld cost us $2.00 for 
every call we received; therefore we have chosen another method . 
Since almost all long distance phone orders cost LESS than $2.00, 
we will GIV E you the $2.00. and you can keep the change ! And if 
you order by mail, ask for our " Toll Free discount" , and deduct $2.00 
from your order! 

OUR GUARANTEE: P.O. BOX 598 
FALLS STATION, 
NIAGARA FALLS, N.Y. 
U.S.A. 14303 We sell only top-quality so ftware. If, 

however, you are unsatisfied with a product 
you have purchased from JMG, you may 
return it (in good condition) within 10 days 
for a refund, less a $2.50 handling charge 
lor programs under $50 ($5.00 for programs 
over $50). We also ask that you send us a 
letter stat ing the reason for your return. 

THE FINE PRINT: OR 

710 UPPER JAMES ST. 
HAMILTON, ONTARIO 
CANADA L9C 2Z8 

.... 126 

Shipping Charges are S2.50 1n North Americ•. S5 00 overseas 
All prices 1n U.S. Funds. 
Please allow 1 10 2 weeks lor Personal Checks to clear 
Add Sl SO 10< COD Charges 
Model Ill l)fograma wllt also run on Mod 4 1n I ll mode (416) 389·6086 



REVIEWS 


Learning the Language: 

An Assembly Tutor 


particular entry with the 
by Hardin Brothers edited by Susan Gubemat Z80' s comparison instruc­

tions.
D adio Shack's As­ Lessons 17-22 return to 
~bly Language Tu­ explaining Z80 instruc­
tor (ALT) is designed to tions: subroutine calls, 
help newcomers through stack manipulations, rota­
the difficult first steps of tions and shifts, bit opera­
Assembly-language pro­ tions, binary coded deci­
gramming. This two-part mal operations, and the 
package-a 200-pagc in­ handful of Z80 instruc­
structional manual and a tions that the ALT assem­
special editor/ assem­ bler doesn't support. In 
bler/ monitor for trying many of these lessons, 
and modifying the sug­ ALT emphasizes arithme­
gested programs and exer­ tic programs and multiply­
cises-while thorough and ing and dividing larger and 
well-written, doesn't sub­ larger numbers. 
stitute for the real assem­ The next three lessons, 
bler you'll eventually need 23-25, explain how to use 
in order to program in As­ Assembly-language rou­
sembly language. tines as part of Basic pro­

The ALT Manual: 
Step-by-Step Leaming 

The manual's author is William 
Barden Jr. , who has justly earned a 
reputation as one of the best writers of 
introductory Z80 Assembly-language 
texts (TRS-80 Assembly Language 
Programming and More TRS-80 As­
sembly Language Progrumming, both 
published by Radio Shack). While 
covering much the same ground as 
these earlier books did, his ALT man­
ual is organized more as a formal 
course than are the others. 

In general, the ALT manual is clear 
enough so that, with conscientious 
study, most people using it should be 
able to learn the fundamentals of Z80 
Assembly-language programming. 
Barden's writing style is easy to read, 
and he presents complex concepts, like 
Z80 addressing and using subroutine 
calls, clearly and simply. 

He divides the manual into '1:7 les­
sons. The first three arc purely intro­
ductory; they convey some general 
information about how Assembly lan­
guage works as well as explaining how 
to use the ALT software and the Z&l 
registers and how to translate between 

decimal, binary, and hexadecimal 
numbers. 

The second section of the manual 
presents most of the Z80 instruction 
set. Lesson 4 covers the techniques of 
loading data into the Z80 registers; 
Lesson 5 explains how to store data in 
the computer's memory. Lessons 6 
and 7 present the Z80's addition and 
subtraction instructions. 

The next two lessons, numbers 8 
and 9, explain the various types of 
jumps and loops. Lesson 9 also pre­
sents the first practical program in the 
manual, a short algorithm for calcu­
lating integer square roots. Lessons 
10-12 present some miscellaneous in­
structions: logical operations, tech­
niques for multiple-precision arithme­
tic, and block moves. 

After completing the first 12 les­
sons, you should understand enough 
about Assembly language to begin 
writing some useful, albeit simple, 
programs. Lessons 13- 16, therefore, 
arc concerned with data tables stored 
in memory: setting up a table, finding 
information in one, sorting a table, 
and scanning through a table to find a 

grams. Lesson 26 shows 
how to use two ROM sub­

routines and the final lesson, 27, pro­
vides some hints about writing and 
organizing longer programs. The man­
ual concludes with several appendices 
that list the ALT software commands, 
number conversions, the complete 
Z80 instruction set, and ASCII codes. 

The ALT Software 
The ALT program was written ex­

pressly to present the information in 
the manual. It combines, in a single 
program, a very simple editor/ assem­
bler, a monitor/ interpreter, and a 
memory trace utility. Also included on 
the disk is a copy of the programs in­
cluded in each lesson. You can simply 
load the example programs instead of 
typing them in while you read through 
the manual, though you'll learn faster 
if you do the typing yourself. 

The first page of the manual states 
that the minimum system requirement 
nCCCSW)' to use ALT is a l6K RAM, 
one-drive Model I or III. This state­
ment is, quite simply, false. The ALT 
assembler requires that you have at 
1ecut 32K RAM, and some of the sam­
ple programs require 48K. Further, 
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the Model I version of ALT is distrib­
uted with the assembler program on a 
system disk and the sample lessons on 
a separate data disk . You cannot use 
the disk versions of the sample lessons 
on a Model I computer unless you 
have two disk drives. 

I have to rate the ALT software as 
merely fair. Squeezing three different 
functions onto a single screen at once 
(sec Fig. 1) gives short shrift to all 
three. The memory trace function, 
near the bottom of the screen, is simi­
lar to a Debug display, but shows only 
32 bytes at a time-often an insuffi­
cient number. The register display at 
the top of the screen has the advantage 
of showing the A register in both hexa­
decimal and binary representation, 
but fails to show the alternate, or 
prime, registers. 

The greatest weakness of the dis­
play, however, is that it sets aside only 
five lines to display the Assembly­
language program. Because each in­
struction performs a single, very small 
part of a program, most programmers 
need to see as much of the program as 
possible to understand what is hap­
pening. Often, the 16-line display of a 
Model I or III (or even the 24 lines of a 
Model 4) seems too small. Trying to 
understand a program five lines at a 
time is like studying a street map one 
block at a time: it may be possible, but 
it's terribly inconvenient. 

To be fair, having the program, reg­
ister values, and memory trace all 
available siniultaneously can be bene­
ficial when you run a program. If you 

Assembly Language 
Tutor 

***Tandy/Radio Shack 
One Tandy Center 
Fort Worth, TX 76101 
#26-2018 
Models I and III, 32K RAM 
One disk drive 
Printer Opdolllll 

- -­

Easy to use? ***** 
Good docs? ***** 
Bug free? ***** 
Does the job? ***** 

set the monitor to a slow execution 
speed, you can see in detail how each 
instruction affects the registers and 
memory. But when you're writing a 
program, you'll probably want to see 
many more than the allotted five lines. 

A related problem with the program 
display portion of the screen is that 
there is no room for line-by-line com­
ments. Most Assembly-language pro­
grammers comment every line, or al­
most every line, of code that they 
write; without comments, later debug­
ging can be almost impossible. The 
ability to comment code clearly and 
succinctly is one of the skills needed 
for Assembly-language programming, 
and one that's impossible to learn with 
the ALT software. 

The ALT editor/ assembler com­
mands are a subset of those available 
with Radio Shack's Series 1 Edi­
tor/ Assembler. The assembler can 
save source files to disk, but not the re­
sulting object (CMD) files. You can 
use this assembler to create and test 
programs, but you won't be able to 
run those programs from DOS Ready. 

The assembler lets you insert and 
delete lines, but not edit lines that al­
ready exist. To change a line of a pro­
gram, you must first delete it and then 
insert the corrected version. You also 
cannot scroll an entire listing with a 
single command. lnstead, the editor 
lets you scroll five lines at a time by 
pressing the P key repeatedly. Howev­
er, since only five lines are displayed at 
any one time, it is unlikely that you'd 
ever need to scroll the entire program 
at once. 

The monitor/ interpreter is very 
protective of itself and system memo­

ry. When you run an assembled pro­
gram, the interpreter actually reads 
each instruction and then simulates its 
effects. If the instruction would make 
the program overwrite the ALT soft­
ware, change the screen display, or 
modify the program you've written, 
the interpreter stops operation with an 
error message. It also won' t allow 
your program to access any ROM rou­
tine, though some of those routines 
arc discussed in the manual. 

The monitor lets you set up to four 
break points and set execution speed 
from several instructions per second to 
one instruction every three seconds. It 
also lets you single-step through a pro­
gram by performing one command 
each time you press a key. 
Thcmemorytracefunct~nofALT 

displays 32 bytes of memory in either 
hexadecimal or ASCII mode. You can 
scroll a block of memory by repeated­
ly entering <Z>< + ><RET> or 
<ZX-XRET> . You can also use 
the monitor to change the value in any 
Z80 register or register pair. 

One major problem with the ALT 
software is that the file formats it cre­
ates are incompatible with all other ed­
itor/ assemblers on the market, includ­
ing Radio Shack's Series I. If you use 
ALT to learn Assembly language, you 
won't be able to transfer any pro­
grams you write with it to another as­
sembler later on. Instead, you'll have 
to type in the programs again when 
you decide to get a real editor/ 
assembler. 

Fnal Evllluation 
For less than the cost of this pack­

age, you can buy an assembler and 

. 

' 
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PC AH AB S Z H P N C B C D E H L IX IY SP 
B4AE FF 11111111 1 1 1 1 1 1 FF FF FF FF FF FF FFFF FFFF FEDS 
********************** ****************************************** 
STATUS LOCN CONTENTS LINE LABEL OPCODE OPERAND COMM ENT 

B4AE BBlBB ; ADC FOR MULT IPLE-PREC ISION 4-BYT 
B4AE 21 B3 B9 ea11a MPADDS LD HL,BBB3H 
B4Bl DD 21 87 BB ee12e LD IX,BB97H 
B4B5 86 84 99139 LD B,4 
B4B7 B7 eeu0 OR A 

LOCN 88 81 82 93 94 85 86 87 B8 89 8A 8B 8C BD BE BF 
B4B8 B8 DD 21 87 B8 86 84 B7 7E DD BE 88 77 2B DD 2B 
B4C8 18 F6 ED 4B 86 BB ED 6B 82 B8 B7 ED 4A ED 63 82 
************************* *************************************** 
MODE• EDIT SPEED• 9888 FREE MEMORY•l8898 BP @ FFFF,FFFF,FFFF ,FFFF 
COMMAND• 

Frgu" I. A typical ALTS1Crttn display: The top two lines show the current condition ofthe 
7.lJQ regist~. Lines 5-9 show f"rve assmrbled instructions. Lines 12 and 13 display t~ current 
contents ofmemory locations 08480 hex to OB4CF hex. The last two lines show the current 

state ofthe interp"ter. 

~ 
,, 
, , 
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''I 8.111 8.DlaZed at the broad spectruin of 
technical articles you publish, for both 
novice and advanced progra.DlDlers . . . '' 

If you're still wondering which magazine you should 
buy for your TRS-80* , here's what 80 Micro readers 
have to say about their #1 system-specific information 
source ­

• "Not only is the magazine very professionally done, 
but I have found something in almost every issue that 
has been wonh the price of the subscription ... " 

Roger L . Holstege 
MillemiJJ.e, MD 

• "I was greatly imp~ by your magazine. I got more 
useful information from that one issue of 80 than I have 
from countless other sources ... " 

john M. Criitenden 
jack.son, MS 

. .. I have found 80 Micro to be the most valuable mag­
azine penaining to home computers on the market ... " 

Wuaam C. Hardin, Jr. 
Charloue, NC 

80 Micro is the magazine for every TRS-80 user- from 
beginner to advanced. 80 Micro is fuU of tutorials, free 
programs, hardware modifications, new product an­
nouncements, product reviews, debugging tips, and 
more. 

And an 80 Micro subscription is risk-free. Ifyou're 

not completely satisfied, you'LL be reimbursed for all un­

delivered issues. See what 80 Micro can do for you. It's 

#1 for a lot of people. FiU out this order form and send 

it in now. Enclose your payment and get a 13th muefree! 

• I RS 80 • a tradrmark. of R.ac:ho ShM.l. • dn--.MJn of T~oo ,. Corp r----------------------, 
YeS! I want a no-risk subscription to the ma­

gazine for beginner to advanced TR.5-80 users. 
Send me 12 ~es of 80 MICRO for $24.971 I understand 
chat with paymem enclosed or credit card order I will 
receive a FREE ~e making a total of 13 ~es for 
$24.97. 

0 Chec MO 0 V1SA AE r MC 0 Billmc$24.97for1 2iMues 

Card II Exp . Date,____ 
Signature________________ 
Name__________________ 

Addre~-----------------
City__________tate___~Zip___ 

349F8 

Canada & Mexico. $27 97. Foreign surfa~. $44.97. I year only, 
US funds drawn on US bank. Please allow 6-8 weeks for delivery. 
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monitor package, along with a good 
introductory text . You wouldn't have 
the sample programs included on the 
ALT disks, but you'd have software 
that could fulfill your needs for several 
years. Radio Shack's ~mbly Lan­
guage Tutor would be worth the ex­
pense if you shared both package and 
cost among several 'fOPle. But for an 
individual, it seems overpriced. Once 
you finish the rt lessons, you'll still 
need to buy a real assembler. Why not 
do so from the start?• 

microMERLIN 
Transfonns TRS-80s 
Into 16-Bit Systems 
by R. Walter Steur 

W hen you use microMERLIN­
a well-designed and neatly con­

structed 16-bit system-as an in­
telligent peripheral to your Model I, 
Ill, or 4 and their compatibles, you 
can explore the beckoning world of 
16-bit software at a reasonable cost 
and still maintain your TRS-80 base. 

The Hardware 

microMERLIN's 8088 chip runs at 
5 MHz; the unit comes equipped with 
128K RAM and a 4K ROM monitor 
expandable to SK. One RS-232C in­
put/ output (110) port and a Centron­
ics parallel printer port are standard. 
The unit fits nicely on top of Models 
Ill and 4 (see the Photo) or under the 

microMERLIN 

Micro Projects F.ngtneeriag Inc. 
3951 Higuera St., Suite B 
QaMr Clty, CA 902JO 
213-202-1865 
TRS-80 Modek I, m, 4, and 4P 
LNW Modek I and 0 

***** 

GK RAM 
One double-density di* drive 
(fwo drives recommended) 
S'99S 

Model l's expansion interface. (You 
can place it on top of your LNW 
Model I or II and under the monitor.) 
The Model 4, used for this review, 
makes the best use of microMER­
LIN's capabilities. 

Installation is simple: You plug mi­
croMERLIN's cable onto the Model I 
(or LNW l/ lij expansion bus, or 
Model ill/ 4 1/0 bus, plug in the pow­
er cable, and it's ready to go-without 
trace-<:utting, soldering, prying out 
chips, or plugging in modification 
boards. (The Model I requires a 
double-density disk controller adapt­
er.) Your system can now operate in 
either 8- or 16-bit mode. 

microMERLIN, supplied with your 
choice of either CP/M-86 or MS­
OOS, uses the TRS-80 as its keyboard, 
monitor, and mas.s storage facility. 
microMERLIN supports the Model 
4's SO<haracter by 24-line display and 
reverse video capabilities. In addition, 
if your Model 4 has 128K RAM, the 
current release of CP/ M-86 for micro­
MERLIN can use the upper 64K as a 
RAM disk . But microMERLIN 
doesn't support the Model 4's sound 
capability and function keys, nor does 
it support any SO<haracter by 24-line 
video boards for the TRS-80 Models I 
and III. Beyond the 64-<:haracter limit, 
characters are either truncated or 
wrapped around, depending on the 
environment, that is, the DOS and the 
applications program. Both OOSes let 
you connect an external terminal to 

microMERLIN's RS-232C port so 
you can have the larger display. 

Under CP/ M-86, microMERLIN 
configures the TRS-80 to emulate the 
Lear Seigler ADM-3A terminal codes, 
so you can use software such as Word­
Star, Supercalc, dBase II, and others 
that permit configuration to a specific 
terminal. (On a Model I or Ill you 
may still have to patch the program 
for the 64-<:haracter by 16-line screen 
display.) Under MS-DOS, micro­
MERLIN uses the ANSI standard for 
cursor control and simulates the IBM 
PC's JO function keys. With either 
OOS you can input the full ASCII 
character set from the keyboard and 
display all ASCII characters available 
from the TRS-80 character-generator 
ROMs, as well as the standard TRS-80 
graphics. 

By the way, the factory setting for 
microMERLIN's UART (universal 
asynchronous receiver/ transmitter) is 
for use with an external terminal. The 
manual shows how you can easily re­
configure it for a modem connection 
by changing a couple of jumpers on 
the main board. 

DOS Implementations 

CP/ M-86 was the first OOS avail­
able, and therefore the first config­
ured for microMERLIN. (Micro 
Products Engineering [MPE) provid­
ed CP/ M-86 version 1.1, release 1.6, 
for this review; IBM ROM interrupt 
calls aren't simulated in this release.) 

I =g ,(::).~· 

I 
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The conventional Digital Research 
utilities arc present, including ASM86 
(the CP/M assembler), DDT86 (the 
debugger), ED (the text editor), and a 
special 64-character by 16-line display 
version of ASM86 for Models I and 
III. MPE developed a number of spe­
cial utilities for this application. Be­
yond those summariz.ed in Table 1, 
there arc even utilities to reboot CP/M 
and boot the system back to your 
TRS-80 DOSI 

CP/M-86, on a single bootable 514­
inch disk , supports single-sided, 
double-density, 40-track , 514-inch 
drives only. As in CP/M-80, the sys­
tem holds directory information in 
memory and doesn't automatically 
recognize disk changes. You must 
"log in" each new disk before it's read 
from or written to. CP/M is reason­
ably fast. For example, boot time is 
roughly three seconds; the system load 
is under two seconds-about the same 
as it is for TRSDOS 6.1 and DOS­
PLUS JV. 

In contrast, many of the utilities 
required with CP/M arc built into 
MS-DOS, making for a larger system 
using more RAM. MPE provided MS­
DOS 2.11, release 1.5, on a single-sid­
ed, 514 -inch disk with a separate sys­
tem hooter disk, for this review. The 
system hooter disk contains the Z80 
1/ 0 pr~r code needed to load the 
MS-DOS system programs on the sec­
ond disk. (There is insufficient room 
to place the hooter code on the tracks 
where the IBM PC expects to find the 
system programs. Displacing the sys­
tem programs would thus compromise 
the compatibility of the media.) 

The manual warns that the MS­
DOS system hooter disk is your only 
copy. Yet the standard back-up utility 
won't back it up. According to MPE, 
the code isn't copy-protected or pro­
prietary, though its nonstandard for­
mat requires backing up with Super­
Utility Plus or a conunercial copy 
program. (Copycat worked success­
fully.) 

MPE's implementation of MS­
DOS 2.11 has added code to ad~ 
the IBM ROM interrupt conventions, 
so any program using them as part of 
its input/output programming should 
run on the microMERLIN-so long 
as the TRS-80 configuration supports 
the hardware it addresses. This release 
of MS-OOS supports four single-sid­
ed, double-density, 40-track, 514-inch 
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drives and simulates IBM PC function 
keys through a multiple-key tech­
nique. Like CP/M-86, MS-DOS 2.11 
doesn't recogniz.e disk changes auto­
matically, so each time you change a 
disk you must log it in. 

Most of the utilities the MS-DOS 
implementat.ion supports are similar 
to their CP/M counterparts. MPE has 
changed the standard Format utility to 
call a special Z80 program, MPFOR­
MAT.Z80, to format disks under Z80 
control and then return control to the 
microMERLlN. You don't need sepa­
rate utilities for changing the default 
printer and console, warm booting, or 
booting the host TRS-80 DOS since 
the code has been incorporated into 
the MS-DOS system programs. The 
distnbution disk includes the usual 
MS-DOS utilities, such as a text editor 
and debugger; there is no assembler. 

You'll notice how slow the MS­
DOS input/output can be when you 
display or scroll text on the screen. 
The initial boot time is the same as 
that for the CP/M-86, but loading 
MS-DOS takes 10 seconds, as com­
pared with under two seconds for the 
CP/M-86. (The input/output prob­
lem is apparently inherent in the 
design of the system itself, and, as a 
result, some programmers b~ MS-

Udly Daulpdoe 

NEWDISK ConlJ'OO disk-formatting 
ontheTRS-!Kl 

COPYDISK Sector by sector back-up 
utility 

MPSYSGEN Copies CP/M system 

onto new disk 
SETBAUD ConlJ'OO RS-232 baud 

rae 
MEMDISK Allows top 64K of 128K 

RAM Model 4 to be 
used as a pseudo disk 
drive 

COMl..DR.CMD 	Reads a program from 
the CPIM disk, copies it 
to the TRS-!Kl, and exe­
cutes it oo the ZlK> CPU 
(used with programs lilce 
MEM-DISK.COM) 

UPRINT 	 Sets microMERLIN par­

allel printer port as the 
defauh 

UCONS 	 Makes the external ter­
minal the defauh console 

Tabk / . MPE's sp«io/ utililies <kve/op«l 
for tM CPIM-86 impkrMntation on mi­
croMERLIN. 

DOS 110 to address the hardware 
directly.) 

MS-DOS requires both the time and 
the date to initialize the system. The 
MPE implementation ties the system 
clock to the front panel lights so that 
the LED marked "Master" is turned 
off and then on at one-second inter­
vals. 

Documentation 

The microMERLIN manual pro­
vides all the information you'll need to 
use the microMERLIN with the least 
amount of fuss. After an introduction 
covering the terminology and features 
of the system, a section decribes pro­
cedures for setting up microMERLlN, 
connecting peripherals, and booting 
and backing up master disks. A short 
section describing the interaction be­
tween the TRS-80 and microMERLIN 
precedes a software section devoted to 
the ROM operating system (ROS), 
system-specific utilities and com­
mands for CP/ M-86 and MS-DOS, 
and compatibility guidelines. A short 
chapter details future expansion possi­
bilities. 

The manual's last section is techni­
cal. In addition to hardware data, it 
includes such information as 1/ 0 pro­
tocols, accessing host devices, ROS 
function calls, and examples of their 
use, and even IBM ROM calls. An ap­
pendix lists software tested for com­
patibility. Despite a few typos, MPE 
has produced a readable and under­
standable manual that should satisfy 
the needs of both novice and advanced 
programmer. 

Besides microMERLlN's own man­
ual, the package includes the 
standard system documentatfon for 
either CP/ M-86 or MS-DOS (see the 
Photo). 

Customer Support 

Support for the microMERLlN ~ 
pears to be good. A newsletter sent to 
registered owners about every three 
months covers software bugs, tips on 
program use and compatibility, and 
DOS updates and upgrades. You get 
free updates if you return the original 
DOS disk to MPE. The company is 
forming microWIZARD, a user's 
group for microMERLlN users. My 
own experiences with phone requests 
for help were very satisfying: MPE 
provided information and explanations 
courteously, quickly, and clearly. 
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Compatibiity 

While not touting microMERLIN 
as a PC clone, MPE is working hard 
to make the system as compatible as 
possible with the IBM PC. For evalua­
tion purposes, MPE furnished this re­
viewer with demonstration disks of 
Digital's Personal Basic and Micro­
Pro's WordStar 3.2, both for use with 
CP /M-86. I encountered no problems 
running either program; WordStar 
ran enjoyably fast . 

For use with MS-DOS, MPE sup­
plied Ashton-Tate's dBase II and Mi­
crosoft 's Multiplan. While both ran 
on the microMERLIN, the slow MS­
DOS input/ output was apparent in 
the video displays of both programs. 

Expansion 

You can expand the microMER­
LIN system through both hardware 
and software. microMERLIN incor­
porates an expansion bus (not to be 
confused with the TRS-80 1/ 0 bus). 
There is ample room in the case for 
three full- or half-size expansion 
cards. The back panel of the case has 
blanked-off openings intended for the 
following connections: a DIN-type 
monitor connection, disk-drive cable 
connector, a second RS-232C connec­
tor, and one spare. In other words, 
MPE has made all the necessary 
preparations to let you expand micro­
MERLIN to function as a free-stand­
ing computer! 

Memory expansion cards are 
already available. Socketed to handle 
up to 256K, a memory card with 64K 
RAM in place is priced at $275; each 
additional 64K of RAM (8 chips) is 
$99. If you want to use microMER­
LIN with another TRS-80 or LNW 
model later on, MPE offers a $9') re­
hosting kit that includes the correct ca­
ble assembly and required software. 
microMERLIN's main board already 
has the circuitry and socket for the In­
tel ~ math copr~r chip-a sig­
nificant advantage for scientific pro­
grarruning, well wonh the $325 for the 
~ chip and the assembler suppon 
software for either MS-DOS or 
CP/ M-86. 

MPE plans to make available a 
monochrome video (not a high-resolu­
tion) card functionally compatible 
with the IBM PC video card for under 
$200. The new video card will let you 
run programs like Lotus 1-2-3 and 
WordStar 3.4. 

Besides hardware expansion possi­
bilities, both current and projected, 
MPE provides some interesting soft­
ware expansion options. For one 
thing, you can buy a second DOS for 
$249. Funher, the microUTIL pro­
gram ($9') each version) transfers files 
between TRS-80 and MS-DOS or 
CP/M-86 formats. This approach is 
effective primarily for high-level lan­
guage (for example, Basic) programs 
and text. In addition, MPE plans to 
make the following available: The mi­
croDISK utility will let the TRS-80, as 
master, use microMERLIN RAM as a 
MEMDISK. (The microPRINT pro­
gram will be the print spooler version 
of microDISK.) MPE further plans 
hard disk suppon for micro MERLIN. 

Future Plans 

At press time, MPE planned new 
releases of the two DOSes. These re­
vised implementations will both incor­
porate suppon for four double-sided, 
5~ -inch disk drives, 8-inch disk 
drives, and a 64-character by 16-line 
scrolling capability. The CP/ M-86 
version is slated to include the simulat­
ed IBM ROM interrupt calls as does 
the current release of MS-DOS 2. 11 . It 
will also provide the time/ date utility 
that is standard in Digital's distribu­
tion disk. 

MPE plans even more extensive im­
provements of the MS-DOS version: 
MS-DOS calls will be bypassed to im­
prove system speed; a MEMDISK utili­
ty will let you use the upper 64K of a 
128K model as a solid-state disk drive. 
The new release will implement the spe­
cial MS-DOS editing keys and will pro­
vide ~ to the TRS-80 RS-232C 
pon from the microMERLlN. • 

The ALDS Package: 
Your Right of Assembly 
by Gary A. Shade 

T waited three years for a top-notch 
.I.Assembly-language development 
system to become available for the 
Model III . Now there's one that works 
on both the Models III and 4: Radio 
Shack' s ~mbly Language Develop­
ment System (ALDS). If you've 
used Microsoft's M80, you'll appre­
ciate many of ALDS' similar features. 
ALDS goes even further in many of 
the high-level extensions it permits. 

The package provides advanced 
~mbly-language development fea­
tures such as macro suppon, condi­
tional assembly, and relocatable mod­
ules. ALDS comes complete with a 
full-screen text editor for creating 
source programs, an assembler that 
assembles the source program and 
produces either absolute or relocatable 
Z80 machine code, a linker to link re­
locatable modules into an absolute 
fiJe, a communications program for 
file transfer, and a debug program. 

The Editor 

The ALDS text editor is easy to 
master. It lets you enter source code, 
move text, copy blocks of text , and 
edit existing text . You enter the editor 
by typing < ALEDIT fiJespec:d> , au­
tomatically invoking the editor and 
loading the fiJe you specify into the 
text buffer. One note of caution: As 
the Model 4 powers up with lowercase 
enabled, you have to enter the fiJespec 
in uppercase. This is true whether you 
load a fiJe from within the editor, or 
specify the file when you invoke the 
editor. The program doesn't conven 
the filespec to uppercase before at­
tempting to load it from disk. 

The commands cited in Table 2, 
along with many others, demonstrate 
the ALDS text editor's sophistication 
and superio rity over line-oriented 
editors. 

The As!lembler 
The ALDS assembler (ALASM) as­

sembles source code that the editor 
Continutd on p. 16' 

ALDS-A~mbly 
Language 

Development System 

TIBdy/lbdio SUck 
One Tmdy Center ***** 

Fort Worth, TX 76102 
Models ID ud 4, 48K RAM 
Two disk drives 
5149 

&syto use? ***** 
Good docs? ***** 
Bug free? ***** 
Does the job? ***** 
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A'TTENTION 


Foreign Canputer Stora/ 

Magazine Dcalen 

You have- a large tC'Chnical audi ­
c-ncc- that spc-aks English and is in 
nttd of the- kind of microcomputc-r 
information that CW/ PctC'fborough 
provides. 

Provide- your audience with thC' 
magazinc- thc-y need and make 
I1lOl1C'Y at the- same time-. For detaik 
on selling Microcomputing, 80 
MICRO, inCidcr, HOT C.OCO, 
RUN, jr contact: 

SANDRA JOSEPH 
WORLD WIDE MEDIA 

386 PARK AVE., SOUTH 
NEW YORK, NY 10016 
PHONE (212) ~1520 

TELEX-6204SO 

Back Issues 


January 1980toJunc: 1980 ......S3.00 
July 1980to May 1983 . ..... ....SJ.SO 
June: 1983 to present . ....... ...S4.SO 

Add St.00 per magazine for shipping. 
10 or more: magazines add S7.SO per 
order for shipping. 

BCmicro 
Back I ssue: Order Dept. 

80 Pinc: Street 
Peterborough, NH 03458 

DISK TERM 

DISI ORIENTED TERMINAL 

FEATURES INCLUDE 
• Unollended tronsmiu ion of multiple 

Iii.. 

• Transfer f iles without converting 

• Automoticolly sov.. buffer when fu ll 

• Spooled seriol input ond printer output 
• Doto tronslotion tobles 
• 8 position outo diol telephone d irectory 
• 8 progromoble mocro·k•ys 
• Fully menu driven 
• Screen formalling 
• Execute DOS commands f rom program 

• Compatible w ith most mojor modems 
• Store oll selling• in doto fi le• for eo1y 

retrieval 

• list ASCII f iles and buffer 
• File convenion utili ty 

• Operotes on most ma jor OOS's 

MODEL I .... .... ........ $69.00 
MODEL Ill . .............. $69.00 
MODEL' ................ $69.00 
MANUAL ONLY .... . .... . $10.00 

CHECKS. M.0 . VISA & MASTERCARD 

ADD $3.00 SHIPPING 


INDIANA RESIDENTS ADD s•. SALES TA X 


INDIANA 

SOFTWARE DEVELOPMENT CO. 


(Divis ion at Don1ho Computw Wvic• lr.c } 

723 FRANKLIN SQUAltl 

SUITE 502 


MICHIGAN CITY. IN 46360 


l'h-: (21') 17'·2941 .... m 

.r: ,,,y----. 

The other source.t'-~ \ 

Great ideas you won't find at Radio Shack. ~~(/ ,\ 
Look for them at your bookstore or wherever \ \\\ 

Wiley ~=sComputer Books are sold. 


EXTR A\/A,GANZA,...v,.... 

COCO EXTRAVAGANZA 

Roger Valentine 

Unlock your TRS-80® Color Com­

puter's potential for work and play 

with this complete course in BASIC 

programming. Fifty exciting pro­

grams-games. graphics and busi­

ness applications- take full advan­

tage of your computer's color. sound , 

and graphics capabilities. $12.95 
Book/disk set $37.90 

COLOR COMPUTER® 

APPLICATIONS and 

MORE COLOR COMPUTER® 

APPLICATIONS 

John P. Grillo and 
J.D. Robertson 
Learn computer graphic techinques 
wh ile you design brilliant letters. 
game symbols- even life forms . .. 
then explore advanced graphics and 
sound capabilities with More Color 
Computer Applications. Programs for 
both are available in the More Color 
Computer book/disk set. 
COLOR COMPUTER $10.95 
MORE COLOR COMPUTER $14.95 
Book/ Disk Set $39.90 

Other source books ... 

SUBROUTINE SANDWICH 
John P. Grillo and J.D. Robertson 
$12.95 

' 11~\\ )l 

I~ 
MORE ,,_,.,,.,. 
SUBROUTINE - z__ __,!
SANDWICH ~ 
John P. Grillo 
and J.D. Robertson 
$12.95 

Mo<e than three m1lhoo people have learned to 
program.use. and en1oy microcomputers with 
Wiley Press microcomputer paperbacks. For 
more 1nlormat1on. write to Gwenyth Jones. 
Dept. 5-1214 

WILEY PRESS 
a division of John Wiley & Sons. Inc. 
605 Third Avenue. New York . NY 10158 
Pnces subjec t to change and higher 1n Canaoa 

WILEY PRESS 
CCXIPUTER 
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NEW PRODUCTS 

ing your host connection. line with The Precedent 
FullVu 100 supports ADRS ($795), a legal accounting 
.00 for auto dial and auto system based on American 
log-on, and offers direct or Bar Association standards. 
acoustic modem connection 
and the printer port. 

The cyclic buffer ensures 
continuous dala capture and 
can expand to use all avail­
able memory. FullVu 100 
includes a cassette and man­
ual for $39.95. 

Contact Thomas Soft­
ware, 2632 Sumac Ridge, 

Multimodem ·s many features include time on CompuServe and NewsNet. 

The system runs on the 
Models II and 12 (hard disk 
recommended) and features 
automatic accounts updat­
ing, integrated time and 
billing, and general ledger 
and cash disbursements ac­
counting. It tracks billing 
hours for 50 clients. 

White Bear, MN 55110, digit telephone numbers, complete documentation The program manual 
612-733-1404 for more in­
formation. 

Reader Service "' 561 

A Modem That's 
Intelligent and 
Good-Looking 

detects dial and busy tones, 
and continuously redials 
busy numbers or dials alter­
nate numbers. 

Seven status LEDs give 
you constant information 
on modem operations and a 
test mode provides diagnos­

and on-line time for Com­
puServe and NewsNet. 

Contact MultiTech Sys­
tems Inc. at 82 Second Ave. 
S.E., New Brighton, MN 
55112, 612-631-3550. 

Reader Service"' 564 

includes a tutorial to get 
first-time users started. The 
Precedent comes with eight 
billing formats and prepares 
reports on unbilled invento­
ry, attorney performance, 
monthly accounts receiv­
able, trust deposits, client 

MultiTech's new Multi­
Modem ($549) is more than 
just another pretty face. 

tic information during set­
up and operation. 

MultiModem is compati­

Tandy's New 
Precedent 

advances, and client mat­
ters. 

For more information 
This 1,200/ 300 bps intelli­ ble with most communica­ Radio Shack is breaking contact Tandy Corpora­
gent modem stores six 31­ tions software and includes new ground in its software tion/ Radio Shack at 1800 

TRS-80 Model-16 

PASCAL CBASIC C 


FORTRAN-77 CP/M-68K 

68000 Assembly 


Pick your languagef Let TriSoft show you how CP/M-68K and any of these com­
pliers can turn your Radio Shack Model-16 Into the J>(J\Nerful workhorse you 

bought It to be. 

TriSoft CP/M-68K including 68000 assembler, (-compiler S395 
4102 Avenue G Pickles & Trout CP/M-2.2m with S190, with CP/M-68K S535 
Austin, TX 78751 CP/M-2.2mH S235, with CP/M-68K SSBO 
(SOOJ 531-5170 CBASIC, FORTRAN-77. PASCAL $495 
Texas (512J 453-2233 BASIC-68K S299 

CPIM·68K. CSA.SJ( tra<Jemark of D 1g1tal Research CSA.SJ(. PASCAL. FORTRAN·77 requ11e 256 kt>ytes CPIM·68K requ11es CPIM-2 2 

"' 227 
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PRICES PRoaucrs FOR 
THE TRS·BO®AND SERVICE 

TDD GOOD TO PASS UP! 
SOFTWARE 
NEWDOS80Ners. 2 $124.95 
COMREF for Newdos80 13.95 
OOSPLUS 3.5 99.95 
OOSPLUS IV 99.95 
MICRO CLINIC Mod 1 24.50 
MICRO CLINIC Mod 3 28.50 
TRASH MAN 34.50 
FASTER 24.95 
RPM 22.50 
MZAL 79.95 
DSMBLR Ill 34.95 
TOOLBELT Mod 4 39.50 
SUPER UTILITY+ 3.2 59.95 
NEWBASIC 2.0 34.50 
DOTWRITER 4.0 w/Letterset 84.50 
LAZYWRITER 129.95 
ZORLOF II 54.50 
MSCAIPT 68.95 
LE SCRIPT 99.95 
The Toolbox for LOOS 59.95 
EDAS IV 84.95 
LNOOUBLER 5/8 159.95 
LNDOUBLER 

w/Dosplus 3.5 
LNW SYSTEM 

EXPANSION II 
POWERMAIL PLUS 
OMNITERM 
MICROTERM 
CYBERCHESS 
Tallymaster 
SBSG Accounting Modules 

Model 1 or 3 
Model 2 

MAS Accounting System 
EDIT-Basic Editor 
Z Basic 2.2 Compiler 
CopyArt II 

189.95 

349.95 
129.95 
64.95 
59.95 
27.95 
59.95 

175.00 
250.00 
299.95 
34.95 
79.95 
78.95 

VERBATIM DATALIFE DISKS 
5" SS/DD 
5# OS/DD 

$23 .75 
$35.75 

ENBase 
ENB os a true relational data base manager that 
can handle data mterdependencoes of any com­
plexity lns1ead o f stonng data as 1nd1vodual 
records, ENB uses a linking system to relate data 
lo each other II your needs are complex ENB 
IS lor you Data Jiles can span disk droves includ­
ing hard disk (Requires 48K, Allen Golder Soft­
ware ) 

$134.95 

MAXI MANAGER II 
MAXI MANAGER II otters sign !ocant improve­
ments CJYer lhe preVIOUS ve<SIOn It s 20-30% 
laster and can be used on a hard dtSk drrve 
Depending upon your disk space, MAXI MAN· 
AGER II allows you lo create up lo 32,700 roc­
Ofds wolh up to 50 fields each (800 character max­
imum per record) Pnnt reports on any format you 
choose. even merges "'th popular word pro­
ces.sors for "non-form letters (Requ res 48t<. 
Adventure lntematlOflal ) 

$149.95 

Newscnpt 71 
Newscript 7 1 plus Labels 
Newscnpt OW Proportional 
Newscnpt File Converter 

\ ~ 
J ~llllXOI ~ -

~ 
Elec111c Webster+ Corrections 
Elec. Webster Grammar 
Etec. Webster Hyphenatt0n 

WRITE FOR OUR 
FREE CATALOG 

89.95 
104.95 
39.95 
19.95 

109 95 
38.95 
38.95 

MAXI CRAS 
Computerize your finances• MAXI CRAS win wnta 
your clleckS. record ncome and expenses by 
category, and presents reports you need to 
analyze your lmancoal activi ty Income and 
expenses may be assigned lo any one Of more 
of up to 223 accounls 

$74.95 

TEAC DRIVES 
FOSSA 40 Track 
FDSSB 40 Track Double 
FDSSF 80 Track Double 

1SS.95 
189.95 
209.9S 

The above Teac Drives are half height bare 
dnves requiring only on~half the power of 
full size drrves. All dnves include a full six 
month warranty 

VOLKSMODEM 
The aflOfdable 300 baud modem that speakS 
everyone s language Operates at lull or hall 
duplex automatic selection of or1g1natolanswer 
modes Requires 9 VOit battery (not Included) 
Volksmodem is a pertect chooco for youo first 
modem (Anchor Automation. Inc Cable IS $1 t 95 
eX1ra) 

$69.95 

Radio Shack Software 

150/o OFF 
Order the latest software for 

your TRS-80 Model 4 or Tandy 2000 

PROWAITER 
Get the be6t poce on an industry standard dot 
matmc pmter The PROWRITER goves you speed 
( t 20 CPS) !> character S8IS 8 character saes pro­
portional spacing and bu11t..n graphics capaM1ty 
Operates with fnctoon feed or a bu1lt-1n adjustable 
tractor One year warranty (C ltoh 8St0 10· 
camago) 

$349.95 

• Free Sh1pp1ng on Orders over S100 • Toll Free Order Line • 24-Hour Shipping for Items in Stock 
• Friendly Honest, Reliable Service • Free Use of Credit Cards • Large Select1on-Cal1 for Items Not Listed 

We accept Visa. Master Cllrd, check, cash, money 
om.a,and COD. In the 48 oontinental States add S2 50 
for UPS standard shipping, we'I pey shopping 11 your 
order IS over S1Cl0 Alaska. Haw , Foreegn, APO and 
FPO ottlers are charged actual lhoppngcharges COD 
ordafs 1re charged an extra $2 00 and raqwe cash 
or CBftJfoed check on ~ POs accepted upon 
apprOVll 

When ord«ongby 111111, Includeyou- telephone nu~ 
~ creOI card information, compuler model, m8mOfY 
size, and number ol drNel Colorado residents add 
appropnate sales tax Procea are subject to change 

COLORADO TECHNICAL (303) 861-9250 

aRplied
pa1crosystems, 
IDC. 

612 Washington, Denver, CO 80203 
TRS-80 and Radio Shack are TMs of Tendy COfp IEWSCllPT ~ 3 TM of Prosott 
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DEALER INQUIRIES INVITED. 

TERMS: 

M .C./Visa/ Amex and personal 

checks accepted at no extra charge. 

C.O. D.. please add $3.00. 
Shipping: Please call for amount. 

ot responsible for typographical errors. 

TRS/ 80 Registered Trademark Tandy Corp . 

Super Sale on New Disk Drives 


High Quality Lowest P rice 

Drive 0, 1, 2, 3 
for the 

Color Computer 
Starting at $199.95 

Introducing 

MEGADISK 

5-20 Megabyte, ready to run on the TRS 80 Model l/IlI/IVI 

4P, Color Computer, IBM/PC, Apple, Franklin, MAX/80­

LDOS. NEW DOS, & DOS PLUS. 

Disk Drive Upgrade 

for model II I/IV easy to install system 


Starting at~ 


Call for new lower price 


SOFTWARE SUPPORT, INC. 

O ne Edgell Road , Framingham , MA 0170 I (6 I 7) 872-9090 

Hours: Mon. thru Fri . 9:30 am to 5:30 (E.S.T.) Sat. 10 am to 4 :30 pm 
Service! Service! 

CANADA All in stock products are shipped 
within 24 hours of order. MICRO R.G.S. INC. 
Repair/ Warranty service is perform· 751, CARRE VICTORIA, SUITE 403 
ed within 24 hours of receipt unless 
otherwise noted. We accept C.O. D .. 

MONTREAL, QUEBEC, CANADA, H2Y 2J3 

Regular Tel. (514) 287-1563 foreign and A PO orders. School 
Canadian Toll Free 800.361 -5155 and D&.B corporate P.fJ.s accepted. 

IBM-PC Registered IBM Corp. Apple Registered Trademar k Apple Computer Corp . 
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in Super Sale on New Disk Drives < 

in cNFW 
w 
> Starting at $169.00! Low PR1cI- c;; 

"' ~Tandon Siemens - Remex - MPI - Teac - Shugart - Tabor~ 
< m 

Our Disk Drives are Capable of Single and Dual Den it y Operation 
40 or 80 Tracks - Single or Dual Head - New 3 Yi " Dri vette"' 

(/) 

(/) c 
w The NEWEST Technology Capable of Operating on Mo t Popular Computers c;; 
> "' 
~ Drive a Hard Bargain!!'.,. For }Our TRS/ 80, Color Computer, IBM, Apple, Franklin o 

::D 
~ MAX/ 80 5 M.B.-20 M.B. Complete Systems ...... from $'99CJ.95 < 
c 

Diskette Breakthrough - 10 Pack in Library Case - $~,o,~~r'~•< • 
rn 

in c 
~ AVE!! P LEA E CALL FOR OUR MOST CU RRE T PRICE REDUCTION . en 

"' ~TOLL FREE ORDERING GENERAL AND TECHNICAL~ 
:.::: 
~ 1-800-343-8841 1-617-872-9090 < mc (/)


Disk Drives (0123) TRS/8~IDM-Apple-TI 99/4A-Franklin-Max/~LNW ..... .. . . ....... ~ 


Model I/Ill/ IV Upgrade (Disk Drives-Memory) . ...................................... ~ CALL c 

Printers- Daisywheel/Dot Matnx..... . . . . .. .. .. . . . . . . .. . . . . ... ..... .. . ... . . ........~ '{OLL (/) 


Percom Double Density Controller (Model I) . ..... . .. . . . . ..... .. . · · · · . · . . · · · · · · · · · · · · ~ ·REE "'c 

:D 

Color Computer Printer Interfaces .. . ..... ....... . . . ............ . ........... . . .. .... ~ l' 
 < mDisk Drive Operating Systems . . . . . .. . ... ... ... .. ... .. . . ............. . ..... . ....... . ~ fOR (/) 


Repair Services Now Offered-FAST Tum-a-Round ...... ........... . .. ... ... . . . ..... ..,.. NE'W 
 c w 
(/) 

Apple/Franklin Compatjble Add-On Drives with Case & Cable .. .. ... . . . . . .... . . . . . ..... ~ p1ucf.S cn
> 
a: Diskettes in Library Cases . . . . . ... . . . .. .. . .. .. . .. . . ...... ...... . .. . . .. . . .. . . . .... . .. ~ ~ 

c DISK DRIVE CA FS AND POWER SUPPLIES . . .... ..... .. . . .. . ......... ... . . . ... ~ ::o
:.::: <in Printer Buffers SK to 512K . . . ... . ..... . ... .. .... . ... .................. starting at $143.95 m 

0 (/)

Holmes Model I/HI speed-up Mod ... . . . . ...... ......... ...... ... .. . . .. starting at $90.00 
Cables-Printer/Disk Drive ... ... . . . ............. .. . . . . ... . ... .... . ... startingat $16.00 c 


c;; 
a: Warranty on Disk Drives - 6 Months to 1 Year 
c "'0 

:D 
~ 
in < mSOFTWARE SUPPORT, INC. 

Q (/)One Edgell Road, Framingham, MA 01 701 (617) 872-9090 
(/) Hours: Mon. thru Fri. 9:30 am to 5:30 (E.S.T.) Sat. 10 am to 4:30 pm 
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Q TERMS: 
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Shipping: Please call for amount. 
(/) Not responsible for typographical errors. 
w 
> T RS/ 80 Regi tered Trademark Tandy Corp. a: 

CANADA 

MICRO R.G.S. INC. 


751, CARRE VICTORIA, SUITE 403 

MONTREAL, QUEBEC, CANADA, H2Y 2J3 


Regular Tel. (514) 287·1563 

Canadian Toll Free 800-361 ·5155 


IBM-PC Registered IBM Corp. Apple Regi tcred Trademark Apple Computer Corp. 
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HEY,POP!HOWCOME MYOISK DNVE 1 
 z. 
SOUNDS UK€ A GARBAGE ,........___,,_ 

DISPOSAL~!~ 

3 HOURS LATER 

42 • 80 Micro, September 1984 

3 DAYS LATER. 

ITHOUGHT YOU WER£ GONNA' 
FIX MY COMPUTER, POP! 
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DoN'TWORRY. SON, I 
'AN HANDLE lWS! 

, 

by Vincent E. Meyer 

A professional technician 
tells you how to cope 
with disk drive disaster. 

3 WEEKS LATER 

GEE,POP,~KS FOR 
THE NEW COMPUTER! 

Illustration by Don Martin 

A
TRS-80 computer is a lot like a Volkswagen Beetle: 
It's easy to keep one running and, with a little tender 
loving care, it will last forever. Like your car, your 
TRS-80 needs preventive maintenance at regular in­

tervals. When it breaks down, you have the same two options: 
a costly trip to the repair shop or your own labor. 

As a professional technician, I have a lot of experience with 
maintenance and repairs. Most computer problems are the re­
suh of faulty disk drives. The following advice will help you 
keep your drives alive, even if you have a limited technical 
background. 

The procedures in this article apply to disk drives by Tan­
don, who made the early Radio Shack drives, as well as to the 
stock drives that Tandy's Texas Peripherals makes for the 
newer machines (see the sidebar [p. 55) for addresses of all 
manufacturers mentioned in this article). 

In any case, a disk drive is a disk drive. If you installed your 
own and they're manufactured by Shugart (early Model I), 
Micro Peripherals Inc. (MPI), Percom, TEAC, Sicmans, or 
whatever, the adjustments you have to make are about the 
same. All drives have the same basic components, and they all 
fail for pretty much the same reasons. 

I'll describe only preventive maintenance and repairs for the 
most common disk drive problems-dirty heads, incorrect 
motor speed, and improperly positioned head mechanisms 
(for head alignment). These cover about 90 percent of the dif­
ficulties you'll encounter. (I won't include certain seemingly 
simple adjusunents that arc tricky, nor will I ~ adjust­
ments that you need to make only rarely.) 

You can repair all these problems by making simple drive 
adjustments. I'll show you how to take your computer apart, 
make the necessary adjustments, and put your computer back 
together. 
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I recommend that you clean your 
drives twice a year if you use your com­
puter about four times a week (base your 
maintenance schedule on frequency of 
use), whether or not you encounter prob­
lerru with them. You should also run the 
diagnostic tests as part of routine main­
tenance; it's better to locate a potential 
trouble spot early. Similarly, if you are 
having problerru, you should thoroughly 
clean the drive heads before running 
diagnostics. Often, dirt is the source of 
your troubles. 

Necemties 
You need to use the correct tools to 

work on your TRS-80. Most of these 
are inexpensive and they're usually 
handy for more than computer repair 
(see the Table for a complete parts list). 

One of the required tools is some type 
of diagnostic software. You need a way 
to test the basic functions of the disk 
drives so you can pinpoint trouble 
spots. Some available software prod­
ucts include J & M Systems' Disk Drive 
Analysis System, Aoppy Doctor by 
Micro Data Supplies, and Prosoft's 
RPM. RPM diagnoses speed errors on­
ly, the most common drive problems. 
Tandy also has test programs that their 
technicians use in-house. 

Many standard drive tests and adjust­
ments require an oscilloscope and a spe­
cial alignment disk, unless you have the 
J & M Systems diagnostics program. 
This system uses a new kind of comput­
er-readable alignment disk that does all 

the oscilloscope tests without requiring 
an oscilloscope. 

An alignment disk is unformatted. It 
has five tracks written in special loca­
tions, with special patterns, and by a 
special drive. Two concentric tracks 
cros.s in track 16; the alignment disk 
uses track 16 as the basis for judging 
your disk's alignment. 

Dysan is a major source of alignment 
disks, although you can also buy them 
from Radio Shack's National Parts Di­
vision, and Tandon. I recommend that 
each computer user's group buy one 
alignment disk for its members. Each 
disk costs about $40, and each member 
needs the disk only two nights a year. 

Disk System Savvy 
Although it' s not neces.sary to under­

stand how a disk system works in order 
to fix it, you should have a little back­
ground information. A disk system has 
two main components: the disk control­
ler, which is the interface between the 
drives and the computer, and the disk 
drives themselves. 

The disk controller is the system's 
brain. It turns the drives on and off, po­
sitions the head, selects which side of 
the disk to read, decodes the raw data 
read from the disks, and packages the 
data you want to write on the disk. 
Most of the time, the controller isn't re­
sponsible for disk input/ output errors 
(I'll discus.s some exceptions later). 

The disk drives consist of a special 
speed-controlled motor to tum the disks 

at a precise speed, a sensor for the index 
hole so the controller knows when the 
disk is at the beginning of a track, a sen­
sor to determine when the head rests 
over track zero, a write-protect tab sen­
sor, the read/ write head, and the motor 
that positions the head on the correct 
track. 

With this background, you're ready 
to take your computer apart. To make 
the process easier, I've included several 
photographs to show you where every­
thing is. 

Getting Inside 
If you' re going to work on your disk 

drives, you have to get at them. Bear in 
mind that if you open your computer's 
case before your warranty is up, you 
void that warranty. 

First, unplug your machine. Model I, 
Color Computer, and other external 
drive owners must locate four screws, 
two on each side of the drive casing near 
the bottom. Remove the screws, put 
them somewhere safe, then remove the 
drive cover. 

Models III and 4 users have to do 
more work to get at their drives. You'll 
have to remove the computer case top 
and cover, and the screws on the drives. 
First, shine your flashlight through the 
vent slots at the top of the case and look 
inside. The drives are on the right; a 
shield covers them in the newer comput­
ers. On the left side, about 4 inches in, is 
the neck of the picture tube: It's pretty 
close to the metal circuit board shield. 

Alcohol 

Alignment disk and software 

Allen wrench set 

Bath towel 

Blank disks 
Cotton swabs 

Small flashlight 

Flat-head screw driver, \14-inch wide blade, at least 
4 inches long 

Small hand mirror 

Oil (Chem-oil or Marvel oil; not WD-40) 

Oscilloscope (optional with the J & M Systems 
diagnostic package) 

Paper 

Pencil 

Table. N«r!fSOTY tools /Of' dislc-dl'M mointenana. 

Photo I. Model Ill with its computer case removed and lying on its side. 
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This means that when you take the trol signals, and (on some machines) a ground wire. Put the drive somewhere 

cover off, you have to pull it carefully 
straight up. 

Now take it all apart. Don' t be ner­
vous-you can't hurt anything except 
the picture tube. If your machine has a 
black screw in its center back, remove it 
and tum the computer up on its back. 
You should see a total of 10 screws: 
three along the front, two about 6 inch­
es back along each side, and five around 
the back. Take them all out and put 
them in a safe place. Gently put the ma­
chine back on its feet. 

With a hand on each side of the ma­
chine, gently pull the computer case 
straight up. You might have to move it 
slightly forward or backward to clear 
the internal wires. Sometimes the case 
top gets hung up on the ribbon cable 
from the keyboard (the cable that plugs 
in on the side of the card cage and might 
be held in place by a metal clamp or 
bracket). If it does, reach under the 
right side near the back, feel around for 
it, and unhook it. Place the case top on 
its side next to the machine (see Photo 
I); set it on a towel so it won't get 
scratched. 

Take a few minutes to look around 
inside and get comfortable with the guts 
of the machine (see Photo 2 for an over­
head view). If you've unplugged it, you 
can't hurt anything and nothing can 
hurt you. 

The disk drives are located on the 
right. Each one has three loose wires for 
power, a ribbon cable for data and con-

ground wire. 
The power supply is on the side of the 

disk drive mounting brackets. A void 
touching it when the machine is on-it 
bites. Safety inside a computer doesn't 
require technical training, just common 
sense and a knowledge of where not to 
put your hands. 

Some of the non-Radio Shack add­
on kits use screws or double-sided tape 
to mount the power supply on the bot­
tom of the machine: These are called 
switching power supplies. Others have a 
linear power supply that uses power 
transformers. The transformers are on 
the side of the drives, hung off the back 
of the drives' mounting brackets, or un­
der drive zero. 

Your next step is to remove the disk 
drives (see Photo 3). If your computer 
has metal brackets with slots for the 
drive mounting screws, you might want 
to take a pencil and mark the screw lo­
cations on each bracket. Then, when 
you put the machine back together, the 
drives will line up with the holes on the 
front of the computer. 

While holding the top disk drive up 
so it doesn't crash down on the bottom 
drive, remove the screws that hold in the 
top drive. You should see two on each 
side of the bracket. Unplug the ribbon 
cable by pulling off the connector. Then 
unplug the power connector by pulling 
straight down; you might have to wiggle 
the connector because it's usually tight. 
If your machine has one, pull off the 

safe. 
Now it's time to remove drive zero . If 

your machine has the heavy plastic Ra­
dio Shack mounting brackets, you 
might find a screw behind the power 
supply left of the drives. It's easy 
enough to find out : Remove the three 
exposed screws and see if the drive is 
loose. If it's still attached, you have to 
take out the hidden screw. 

To get at this screw, you don't have 
to completely remove the power supply. 
If you take out the top right comer 
screw and the two bottom screws, the 
power supply will swing back far 
enough to let you remove the hidden 
screw. 

This screw isn't absolutely neces­
sary-even Radio Shack technicians 
leave it out so they don't have to get at it 
next time. Unless you're a purist, 
discard the screw. You'll find that the 
three screws remaining in the bottom 
drive and the screws in the top drive are 
more than enough to support drive 
zero . 

Fmally, remove the wires on this 
drive as you did on drive I. Congratula­
tions-you now have your TRS-80 
completely apart. Set drive zero in an­
other safe place where you won't con­
fuse it with drive l . 

Now take a break. Walk away from 
the computer. The next few steps in­
volve taking the drive apart for cleaning 
and it's easier to make stupid, costly 
mistakes if you' re tired. 

Photo 2. Overhead shot of a Model Ill's insides. 	 Photo 3. Removing a Tandon top disk drive. Hold the top disk drive up so it 
doesn 't fall down on the bottom drive, and remo ve the screws that hold the 
top drive in place. 
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P#toto 4. Tandon drfr~ •'ilh top board hin~ out oftM woy. (/)Main logic print«! cirnlit (PC) board 
or top board. {2J Motor spttd control PC board or~ board. (3) HNd carriagr aRmbly. (4) Drivr 
motor. (5) Trrxk·uro switch. (6) HNd alignment scr~w (on~ofthrtt). (7) HNd alignnwnt adjustment 
cam scrrw. (8) Inda d~t«tor assembly. (9) Writ~prot«t switch. 

Photo 5. Rtor vnofa Tandon dri-w. fl) Main logic PCboard. (2) Motorspttd control PCboard. (J) 
Motor spttd adjustnwnl. (4) HNd alignnwnt adjustment cam scrrw. (5) Trrxk t.HO stop scrrw. (6) 
HNd a/ignnwnt scrtw. (7) Track z~ro switch adjustf1Wnt scrrw. 
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Cleaning Up 
Your first wk is to clean the drive 

heads. The only way to do this properly 
is to get in there with something and 
clean them. Head-cleaning disks don't 
make it for a good cleaning. 

Which reminds me, don't use a bead­
cleaning disk more than once a month 
or when you're having dirt-related 
read/ write problems. Overusing the 
head-cleaning disks causes abnost as 
many disk head failures as not cleaning 
a machine at all. Most drives that come 
through my shop with bad disk heads 
have owners who overuse cleaning 
disks. Rebuilding a drive with a defec­
tive bead is cxpcnsivc (about SIOO plus 
labor, shipping, and so on) and usually 
avoidable. 

Look at drive z.ero. It consists of a 
chasm with the head, motors, guides, 
and so on, and a logic board on the top. 
Some drives, including Tandon's, also 
have a motor speed control board 
mounted on the back or undcmealh the 
chasm. 

V.Ou're going to remove the top logic 
board so you can clean the bead and oil 
the guide rails. If your drive has screws, 
remove them. If you have Radio Shack 
drives with little white plastic buttons 
instead of screws, gently push the center 
plug out of the button from the bottom 
with a screw driver or knife and remove 
the pin. Pull out the buttons and put all 
the pieces aside. 

Before you can remove the board, 
you have to unplug the head connec­
tor- the wire plugged into the right side 
of the logic board toward the front of 
the drive. Double-sided drives have two 
connectors: Write down which is which 
so you remember where they go. 

You don't need to remove all the 
wires plugged into the back of the 
board. Gently hinge the logic board 
back out of the way (sec Photo 4). Take 
a few minutes to compare Photos S and 
6 with the drive to figure out where ev­
erything is. 

Now you can clean the heads. ~ 
drive heads should be clean enough to 
eat off of and then some. Saturate the 
cotton tip of a cleaning stick or cotton 
swab in ak:ohol. Open the drive door to 
keep the heads apart on double-beaded 
drives and the pad off the head in sin­
gle-headed drives. 

Scrub the bottom head with the 
cleaning stick or swab (sec Photo 7). 
Start at the center (the stripe in the mid­
dle is the actual read/ write area) and 
work your way out. Some of the oxide 
that sticks to a head is stubborn, so 
don't be afraid to scrub hard. Nothing 
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Photo 6. Top view ofa Tandon drive. (1, 2) Head preamplifier test points for alignment. (3) Ground 
test point. (4) Index detector test point. (5) Top board mounting screw. (6) Slide board back so notches 
line up with plastic clips to ~move board. (7) DIP shunt for drive ~l«t. 

Photo 7. Cleaning a Tandon drive head. Saturate the cotton tip ofa cleaning stick orcotton swab in a/­
coho/. Open the drive door to keep the headsapart on double-headed drives and thepadoffthe head in 
sillgle-headed drives. 
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should touch the heads except the alco­
hol and cotton swab. 

If you have double-headed drives, 
gently clean the top head using a fresh 
swab and alcohol. Leave the drive door 
open so the heads don't touch. 

If you have single-headed drives, 
gently clean the felt pad with the swab; 
remember that not much holds it in 
place. Inspect the pad. If it looks badly 
worn, you should consider replacing it. 
If it has any residue on it, gently scrape 
it off with your fingernail. The drive 
will probably work until you get a new 
pad unles.s it's very badly worn or has a 
hard build-up that won't come off. 

If you're thinking that you'd like to 
clean and check your drive heads twice a 
year, order a couple of spare pads and 
put them in next time. However, if this 
one trek through your TRS-80 is one 
too many, jot down that drive zero 
needs a pad and tell your service techni­
cian next time you take your machine to 
the shop. 

Ifyou have a new pad and want to in­
stall it now, peel off the old pad. Care­
fully peel the new pad off the paper it 
comes on and stick it into the old pad's 
indentation. Tandon sells the pad alone 
or the entire top arm assembly (the 
plastic arm that holds the pad). 

You can replace the pad either way, 
but I don't recommend replacing the 
top arm assembly unles.s it's absolutely 
neceswy. Getting the arm, spring, and 
hardware together without losing the 
little spring is tricky. Also, positioning 
the top arm requires a delicate touch, an 
oscilloscope, and a lot of patience. 

Wet another swab with alcohol and 
wash both rails. The rails are actually 
what engineers call linear bearin~: The 
head slides on them and they should 
have very little friction. Be sure to clean 
off the dirt, dust, fuzz, and nicotine. 
(By the way, cigarette smoking kills 
your disk drives. If you can' t quit, don't 
smoke near the machine.) 

Other Drive Maintenance 
After you clean the rails, locate the 

clamp on the shaft between the stepper 
motor and the head. A loose clamp is 
the most common cause of TRS-80 
head alignment problems. Fmd the 
proper size Allen wrench and make sure 
the clamp is reasonably tight. 

Now get out the oil. Tandon doesn't 
recommend oiling the disk drives; 
unfortunately, using them dry seems to 
cause cx~ve noise and wear. On 
drives I've treated, the head carriages 
last longer with a little lubrication. (See 
Photos 8 and 9 for top and side views of 
the head carriage assembly. I removed 
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Photo 8. Top view ofa Tandon head carriage. (/)Stepper motor. (2) Head positioner clamp scrtw. (3) 
Head roils. (4) Head pressure adjustment screw. (5) Track uro stop scrtw. 

Photo 9. Side view ofa Tandon head carriage. (/) Head pressure adjustment scrtw. (2) Head-clean 
here. (3) Head load pad-clean hert. (4) Head roils-clean and oil here. (5) Stepper motor. (6) Track 
i.ero stop screw. 
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the carriage assembly from the drive for 
photographic purposes. Do not remove 
the carriage assembly from your 
drives.) 

The oil you use should be thin, light, 
and oil-based (rather than silicone­
based), and shouldn't thicken or dry ex­
~vely with age. I use Cbemtronics' 
Chem-oil, which is available at most 
good electronics wholesalers who sell to 
TV repair shops. Also, your local TV or 
computer repairman can get some for 
you. Chem-oil comes in a spray can, but 
you might find it easier to use a liquid. 
Marvel's Mystery Oil works well, too. 

The secret to oiling a disk drive is to 
get the oil only where you want it and to 
use just enough to coat the rails. You 
want to leave a thin film of oil on the 
moving parts, but not so much that it 
drips or~. 

The best way is to put a little oil on a 
cotton swab or cleaning stick and swab 
the left and right head carriage guide 
rails. If you're using Siemans drives, 
lightly oil the feed screw that positions 
the head carriage. 

Together Again 
Now you're ready to put drive zero 

back together. Put the logic board back 
onto the drive chassis. Line up the little 
notches on the sides of the board with 
the plastic holders, then slide the board 
forward so the screw holes line up. 

If your drive had screws, replace 
them finger tight. If it had plastic but­
tons, reinsert the buttons and pfC$ the 
pins through the holes. Gently recon­
nect the head or heads. On double­
headed drives, be careful that the prop­
er plug is on the proper connector. 

Now connect the power connector to 
drive zero. The notched connector plugs 
in only one way. Be firm, but don't 
force it. 

Look at where the ribbon cable con­
nects. If the board edge connector looks 
a bit tarnished, clean it with alcohol and 
a cotton swab. Reconnect the ribbon ca­
ble by pushing it back into place. 

Put drive zero back into the brackets 
where drive 1 goes so you can easily get 
at it. If you have Radio Shack mounting 
brackets, the drive will rest on tabs on 
the brackets; screws aren't necessary. 
Everybody else should put the screws on 
each side with a couple of turns to hold 
the drive in place. You'll probably have 
to take it out again to make adjust­
ments, so don't bother to tighten the 
screws too much. 

This is the moment of truth: Plug in 
and tum on your computer. The light 
should come on and the drive should 
step back to track zero. Put your diag­



nostic disk in drive zero and boot it up. 
If the head steps back to track zero with 
a loud thunk, the track zero stop is set 
too far in. Find the right size screw 
driver or Allen wrench, back the screw 
off about half a tum, and try it again. 

If the drive fails to boot, the head 
alignment is probably off. Connect drive 
1 in place of drive z.ero if your system 
uses a keyed cable. A keyed cable has 
teeth mis.Wtg in the connector so that on­
ly one drive is selected at a time. If your 
drives have them, switch the drive select 
DIP shunts to select drive 1 as drive zero. 
If this drive boots, clean and oil it as you 
did for the other drive and use it as drive 
zero. I'll help you align the other drive 
later and you can use it as drive 1. 

Chances are that you didn't do any­
thing bad to the drive. Sometimes the 
alignment shifts when you tighten the 
screws. Right now you want a drive that 
boots properly as drive zero so you can 
load the diagnostics. 

Testing 
For testing purposes, you have to 

plug in your computer. The first diag­
nostic test you should run is for drive 
speed. (Editor's note: See "Timing Your 
Drives," p. 72.) 

If you use commercial software, con­
sult your diagnostic program's docu­
mentation for instructions. Insert a 
blank disk for the speed check to avoid 
a glitch on your master disk. 

Your drives should rotate at 300 rpm, 
plus or minus 1 rpm. TRS-80 drives 
have a habit of drifting off speed over 
time. About 90 percent of TRS-80 disk 
drive problems involve speed or dirt . 

If the diagnostic program indicates 
that your drive speed is correct, you're 
all set. If not, the speed adjustment for 
Tandon drives is the blue 24-turn poten­
tiometer on the motor speed board. 

If your computer uses Tandon drives 
and the plastic Radio Shack brackets, 
you'll find the speed board on a bracket 
underneath the drive and the adjust­
ment is difficult. Hold the drive with 
one hand, remove the screws with the 
other, and gently remove the drive while 
it's running so you can get at the speed 
control. Adjust the potentiometer with 
a small screw driver or your fingernail 
until the program indicates that the 
speed is 300 rpm. 

Fortunately, other types of disk 
drives make life easier. Texas Peripher­
als' (Radio Shack's own) drives have a 
different circuit board with the motor 

control on the top board. The speed 
potentiometer is on the left facing front. 
Micro Peripherals Inc. drives also have 
the control on the top board. It's usual­
ly located on the left side of the board, 
is blue or brown and about Y2 inch 
square, and has a screw on one edge. 
Again, adjust for 300 rpm. 

One way to check speed if you don't 
have a test program is to look at the 
strobe disk on the large pulley at the 
bottom of the drive. This disk has lines 
on it that are spaces, so as the flickering 
light of a bulb hits them, they appear to 
stand still. You might want to use a 
small mirror to see better. Don't waste 
time trying to check the speed on a 
strobe disk in daylight; natural light 
doesn't flicker like artificial light. 

The disk ' s outside band is for 
American, 60 cycle-per-second (cps) 
power, and the inside band is for Euro­
pean, 50 cps power. When you 've cor­
rectly adjusted the speed, the lines ap­
pear to stand still. If they seem to drift 
slowly one way or another, adjust the 
speed until they stand still. Test pro­
grams are easier to use. 

Now for a really hard test. With your 
fingers, grab the large pulley on the un­
derside of the drive and hold it. If the 
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Figure. Oscilloscope double-lobe configura­
tion. 
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belt doesn 't fall off and the motor still 
runs, the belt is worn out and you 
should replace it soon. It will act up 
when it starts to slip on its own. If the 
motor stalls, the belt is OK. 

If you had to pull the drive out, put it 
back in again. If you're using J & M 
Systems' package, run the quick-test 
option to check the rest of the drive for 
alignment. Ignore the index test of the 
quick test (it has a bug). Don't let the 
hysteresis test bother you if it comes up 
bad; many drives can't pass this test 
(more on this later). Next, you're going 
to test head alignment. 

Select the radial alignment test and 
look at the screen. As long as the sectors 
the drive reads are centered, the align­
ment is fine. Again, check your pro­
gram's documentation for instructions. 
lf the sectors aren't centered, you have 
to adjust the head alignment to center 
them. 

Oscilloscope Directions 
If you're using an oscilloscope and an 

analog alignment disk, connect the 
channel 1 input to the read preamplifier 
test point (see Photo 6). Most drives 
have two test points because the read 
preamplifier is balanced to cut down on 
common mode noise. 

To find the two test points for your 
drive, look for them near the head con­
nector and near each other. They look 
like they're connected to the same kind 
of components. If you still can' t find 
them, consult the drive manufacturer or 
the technician where you bought the 
drives. 

It helps to connect the oscilloscope 
external sync input to the index detector 
test point (see Photo 6), but it's not nec­
essary. Set the oscilloscope's vertical 
amplifier for alternate current (ac) 
coupling and 50 millivolts/ division, and 
the horizontal sweep to 50 millisec­
onds/ division. 

Insert the alignment disk in the drive, 
and use your test program to position 
the head over track 16. In some pro­
grams that use hexadccimal (hex) loca­
tors, like Aoppy Doctor, this is track 10 
hex. If you're using Aoppy Doctor, 
answer all the questions, then select test 
T . Tell the program to seek track lOH. 

Now look at the screen on the oscillo­
scope. You should see a double-lobe 
pattern that most disk drive repair man­
uals call a cat 's eye pattern. Both lobes 
should be the same size, or within 
10 percent of each other in height (see 
the Fig.). 

If they are too large or small, adjust 
the vertical amplifier control on the os­
cilloscope a notch either way until the 

picture is easy to see. The vertical ampli­
fier gain is like a volume control on a 
radio; it makes the signal to the oscillo­
scope stronger or weaker, so it appears 
larger or smaller. 

If the pattern looks OK, this drive is 
all set and ready to put back in place. If 
the pattern doesn't look good, it 's time 
for the second most common disk drive 
adjustment: head alignment. 

Alignment Advice 
Aligning heads on a disk drive is fair­

ly easy. If the alignment is already close 
(if it isn't, the machine won't boot the 
test program), you can touch up the 
alignment yourself. If you feel that head 
alignment is beyond you, your local 
computer technician will do it for you . 
Remember: Radio Shack Service Cen­
ters will not work on a drive that doesn' t 
have a computer or case around it . 

To align the heads on a Tandon or 
Texas Peripherals d isk drive, loosen the 
two screws underneath the drive and the 
one on the top at the back of the drive. 
Use a medium-size, flat-blade screw 
driver on the adjustment screw, and 
tum it a fraction of a tum while watch­
ing the screen or oscilloscope. This 
screw is actually a cam that moves the 
head carriage slightly as you tum it . 

lf the alignment gets worse, tum the 
screw the other way. This requires only 
a light touch; don' t force it. 

If you can' t align the drive over the 
range of the adjustment cam, the job 
becomes more complicated. You have 
to loosen the stepper motor clamp and 
move the head positioner on the motor 
shaft . This is a job that requires a skilled 
technician. Tighten the screws back up 
a bit and call in the cavalry. 

When you finally get the two lobes 
the same size (those of you with oscillo­
scopes) or all the smile faces centered on 
the scale (those of you with J & M 
Systems' program), tighten the screw on 
the back of the drive finger tight. If the 
alignment has shifted a little, gently ap­
ply the screw driver to the adjustment 
screw again. Tighten the hold-down 
screw a little more, and tighten the two 
screws underneath the drive finger tight. 

If you' re using the J & M Systems' 
test package, run the hysteresis test . 
This tells you how accurately your drive 
can repeatedly find the same spot on the 
disk (or how sloppy the head carriage 
positioning is), and also works in the 
oil. Usually Tandon and Texas Periph­
erals drives fail this test on the quick 
test, but pass after the oil works in. As 
long as the two rows of smile faces line 
up closely on the screen, the drive is OK. 

If you have Shugart, TEC (Radio 
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Photo JO. Bottom view ofa Micro Peripherals Inc. drive. (I) Heod stepper motor mounting scf't'ws. (2) Notchesfor SCf't'W driver to align head. (3) Truck zero 

detector adjustment. (4) Strobe disk. (5) Head rails. 

Shack's Color Computer), Micro Pe­
ripherals Inc., or Siemans drives, you 
align the heads by turning the stepper 
motor that positions them (see Photo 
10) . Find the screws that hold the step­
per motor in place and loosen them 
slightly. While watching the screen or 
oscilloscope, gently tum the stepper 
motor slightly. Some drives have a 
notch in the motor and in the drive bpdy 
in which you can wedge a screw driver. 

If the alignment gets worse, tum the 
stepper motor the other way. The object 
is to get the head in the right place so the 
two lobes on the oscilloscope are the 
same size (or the smiles are centered). 
When you've achieved that, tighten the 
screws and you're done. 

Whichever drive you finish first that 
works is your drive z.ero. Put it in the 
drive zero slot and put back the screws 
that hold it in place. 

If you have loose sheet metal shields 
on the sides of your drive mounting 
brackets (Radio Shack drives), be sure 
all the holes in the shield line up with the 
holes in the bracket before you tighten 
the screws; otherwise, you'll have to 
loosen them up later. 

Repeat all of the above for the second 
drive. 

The Fmish 
Now that you have both drives 

cleaned, lubed, aligned, and adjusted 
for speed, you need a test drive. Note 
that you shouldn't put the cover back 
on yet. You first want to make sure 
everything works properly. 
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Load your favorite DOS disk and 
format a blank disk in one of the drives. 
It should be a new disk or one in good 
condition. 

The idea here is to see if the drives can 
read and write properly. Nothing will 
drive you crazy faster than trying to get 
the bugs out of a drive that has nothing 
wrong with it. You want any errors to 
be drive or controller problems, not 
disk errors. 

If the drive won't format all the way 
through, try the other drive. If that 
drive won't format either, you might 
have a disk controller problem. 

You want to read/ write test the drives 
before you put the machine back to­
gether. If you have Floppy Doctor, use 
the worst-case pattern test . If you have 
the Radio Shack diagnostic, use the 
DSKDG3/ CMD program. Whichever 
test you use, be sure that the disk in 
your computer is the blank disk you just 
formatted, not your diagnostic disk. I 
lose more diagnostic disks that way; it's 
an easy mistake to make. 

Test both drives following the direc­
tions that come with your program. If 
you get a lot of errors on the higher 
numbered tracks, make a note of it and 
I'll get to that problem in a minute. If 
your drives get only a couple of errors 
each, they're probably OK. 

Here's a trick that might cut down on 
the number of soft errors on a drive: 
Tum up the pressure with which the pad 
pushes against the head. To adjust this, 
you have to remove the drive again, 
hinge the board out of the way, and 

tighten the little screw above the spring 
about one tum (see Photo 9). Put ev­
erything back together and retest the 
drive. If this doesn't clear up most of 
the errors on the drive, it's time to call 
for help. 

Again, if both drives have lots of er­
rors, you mighc have a disk controller 
problem. The only easy way to test the 
disk controller is to swap in another one 
and see if the problem goes away. If you 
have your heart set on doing it yourself, 
borrow a disk controller from a friend 
or swap your controller into his ma­
chine. Your best bet is to take the com­
puter into the shop. Why take unneces­
sary chances? 

If everything works, you can put it all 
back together again. Put all the screws 
in the two drives except the hidden 
screw behind the power supply and 
tighten them reasonably tightly. Be sure 
that all the power, ground, and ribbon 
cable connectors are connected where 
they belong, and that all the wires are 
neat. 

If you marked the brackets where the 
drives were, make sure they line up with 
your marks so they'll align with the 
openings in the front of the computer 
case. Tuck the keyboard connecting ca­
ble out of the way so the case doesn't 
hang up on it. 

Pick up the case top and align it over 
the top of the computer chassis. Care­
fully lower it onto the chassis, making 
sure that the picture tube neck doesn't 
tangle in the wires or bump the printed 
circuit board shield . Also be careful to 
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slide it over the dWc drives and to avoid 
the keyboard cable. If the keyboard 
cable gets in the way, slide your hand 
under the case and unhook it. Set the 
case on top of the chassis, then make 
sure that no wires are pinched between 
the two. If they are, lift the top an inch 
and tuck them in. 

Gently tum the case on its back and 
put the three short screws in the front, 
the two long ones in the side holes near 
the front, and the five other screws in 
the holes around the back. Flip your 

machine back down on its feet; if you 
had a black screw, put it in the hole in 
the back of the machine. Now you're 
finished. 

Asmtance 
If you had problems or need more 

help, you can call me at Wildwood Data 
Systems during normal business hours. 

Parts are a problem. You can order 
Radio Shack drive parts through their 
National Parts Division. Allow 6-8 
weeks for delivery. Tandon parts take 

just as long to get, and the minimum 
order is $50. 

If you don't need that many parts, 
you can order most Tandon and Radio 
Shack drive parts through your local 
dealer or from Wildwood Data Sys­
tems, Box 114, Plank Road, Berlin, NY 
12022. • 

Vincent E. Meyer is a computer tech­
nician. You can reach him at his compa­
ny, Wildwood Data Systems, Box I14, 
Plank Rood, Berlin, NY 12022. 
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Alalcin.9 '/{ou.'r. ~lection: 
t!hoo~in9 the ni9ht gelittn 111~~em6let 

by Hardin Brothers 

Confused by the variety of TRS-80-compatible editor/assemblers 
on the market? Hardin Brothers calls the roll and tells you what 

different editor/assemblers will and won't do for you. 

've studied, compared, and tested nine of the most popular TRS-~ 
compatible editor/ assembler packages on the market (see Table I [p. 
(J()] for a complete list). I found a wealth of special features and a 
complete lack of agreement among program developers about what 
makes up an ideal package. In addition, some of the software in­
cludes auxiliary programs that enhance their abilities (see Table 2 [p. 
62]). I wish the' best features of all these packages could be combined 
into a single system. 

My programming style and yours undoubtedly differ. What I want and what you 
want from an editor/ assembler will vary. If you use one program constantly, you 
might be so used to working with it that you see no reason to change. 

My purpose is not to praise or blame any software manufacturer or program user 
by saying that his system is bad; rather, I explain my evaluations of these systems so 
you'll know what is available and what isn't. See Tables 3 (p. 64) and 4 (p. 66) for a 
comparison and summaries of pseudo-ops. 

Defining an Ideal 
Before examining the individual packages, I'll define the features that my ideal 

editor/ assembler would have. 
First, the editor portion of the program should be full-screen-oriented instead of 

line-oriented. It should function like a word processor, letting you scroll forward or 
backward through the source code, changing anything, anywhere, at any time. 
Backward scroll that merely prints the lines in reverse order at the bottom of the 
screen is no substitute for a full-featured editor (I doubt anyone can make sense of 
source code in reverse order). 

The editor should support global search with and without replacement, should 
suppress line numbers (who needs line numbers while writing source code?), and 
should show the difference between tabs and spaces when asked. If the source code 
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is larger than memory, the program 
should use virtual memory, and support 
scrolling either forward or backward 
from a disk file. 

The assembler must support the full 
Z80 instruction set. It should allow 
labels and symbols with various nonal­
phabetic characters(@, S, #,and so on) 
and with lengths of more than eight 
characters. 

It should support conditional assem­
bly and macro instructions. It must be 
able to include other source code from 
disk into the program being assembled, 
and search a library of standard subrou­
tines for those named in the program. 

If the assembler supports the nondoc­
umented Z80 instructions, so much the 
better; however, I seldom use such 
codes because there's no guarantee that 
they' ll work on any given computer. 
Certainly, the assembler should be able 
to handle source codes larger than 
memory and to link various programs 
together. Also, it should be able to 
assemble either into memory or onto 
disk. 

Finally, the assembler should handle 
a full range of arithmetic and logical 
operations, and understand decimal, 
hexadecimal (hex), and binary num­
bers. 

Second to a disk system, a printer is 
the Assembly-language programmer's 
greatest ally. The ideal editor/ assembler 
should print source code, assembled 
code, complete symbol tables, and com­
plete cross-reference lists. It should 

Apparat's EDTASM 
is essentially 
the old Radio 
Shack tape 

package, upgraded 
to work on 
disk with a 

few enhancements. 

leave top and bottom margins on each 
page if desired, and indent so you can 
store code in a notebook. It should also 
be able to print headers on each page, 
along with the current date. 

Besides the ability to combine files at 
assembly time, the program should 
have some facility for linking various 
preassembled modules together, re­
solving external symbols, and produc­
ing code that will run from any given 
location in memory. The linker that 
performs this function should also be 
able to search through a library of pre­
assembled subroutines and pick out the 
correct ones to add to the program. 

Once you assemble the code and load 
it into memory, you must debug it 
(again and again). To aid the debugging 
process, a full-functioned monitor pro­

gram should be part of the total pack­
age. The monitor must support single­
stepping through a program, display a 
disassembly of selected portions of 
memory, set multiple breakpoints, and 
let you make memory modifications 
either in ASCII or hex. 

Fmally, the program should be able 
to do all the above in such a way that the 
programmer can concentrate on pro­
gramming instead of file handling. 
Every function of the package should 
be available without returning to the 
DOS level and without giving the sys­
tem specific save and load commands. 

Unless you override it, the system 
should be able to develop appropriate 
file names itself, using the same general 
name with different extensions for 
source code, assembled code, linked 
programs, subroutine hbraries, cross­
reference lists, and so on. 

Though none of the editor/ assem­
blers I've used meets all these criteria, 
some come much closer than others. 
Some include features I never thought 
about. All seem to work without bugs, 
though I couldn' t use some long enough 
to guarantee that they are bug-free. 

EDTASM-Apparat 
This is the most primitive of the pack­

ages, and probably the most popular as 
well. Almost every other Model I/III 
editor/ assembler supports EDTASM 
disk files nonnally or as an option. 

The line-oriented editor uses com­
mands similar to those in Basic . 

Table I l\1odel Ill 4 ed1tor iassemblers. (All programs that run on the l\1odel Ill also run on the Model 4 m .Wodel Ill mode.) 

F:OTASM 7,en 4.3 M-ZAL relea.w J 

( Included a\ pan of NrWDOS80 2.0 for the (SW 95; one pa.:~age 1>uppon; Model 1/111/ 4.) (S99.95; a\·ailablc for Models I, Ill, and 4. 

:\lodcl 11111.) The Alternate Source Model 4 ,·cr~1on not reV1cwcd .) 


Apparat Inc. 704 N. Penn\yh ania Computer ApplK'llllon~ Unlimited 

4401 ~. I amarac Par~way Lam111g, MI 48906 P.O . Bo~ 214 

L>cnvcr, CO 80237 Rye. Y 10580 


t:UAS IV and Pro-Crealt 
(S IOO; !:.DAS IV runs o n Model\ I and 111

Sfoo I Editor/ Assembler 
7,eu~ "'i th LOOS. Pro·Creatc runs on Model 4 with 

($34.95; Model I and Ill vcr, 1ons included in 
(S79.95; rum on Model~ I and Ill .) TRSDOS 6.X.J 

one pac~agc. ) 
Co~mopol itan Electronics Corp . \.1i<;0\yS 

I and) / Radio Shae~ 
5700 Plymouth Road P.O . Bo" 4848

One I andy (.enter 
Ann A rbor, Ml 48 105 Ale"1!1d ria, VA 22303 

l·on Wort h. 1 X 76 102 

Assrmbl) languafle De~dopmenl Sy!ilem 
(ALDSJ 

lnstJlnt Ao;sembler (INTASM) 2.1 ($149; Model 111/fRSDOS 1.3 and Model 
($49.95 ; aqulablc fo r the Model I/ Ill. Model ALE l.S 4rrRSDOS 6.X versions mcludcd in one 
~ \Cr~1on a,aiJablc !>OOn.) ($49.95; run\ on Modd~ I and Ill.) package.) 

Mumford Micro S)~tcrm The Alternate Source Tandy/ Rad io Shack 

P 0 Bo\ 400 704 . Pennsylvania One Tandy Center 

<;urnmerland , CA 93067 Lans111g, Ml 48906 Fon Worth , TX 76102 
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<t11>I New Interactive <AmP-uting___ ____ ~~E=nvrro-=·~run~ent 
[ NICE ) Fro• KYZT Co•puter Di•enstons,, Inc. 

Menus 

Yisicalc ntnuI 


nain nenu 

1. Tutorial 9.BASIC 
2. 10 .Utiliti es 
3.lttttrs ' 11. ... 12.Co""unications 
5 .Business 13 . 
6. l_. .NICE dtvelopnent
7. 

15. -8 .Yisicalc 16.EntertainrMlnt 

Selection =>_< 

Screens 

I Fornat utility_ 

Custoner retrieval 

Mane => ---- ­
Address => ----­

City => - - - - ­

State => zip => __ 

Phone => ____ 


Ref => -------- ­=> _ _ _ ______ 

The most friend! y user interface utlllzinq a set Full screen input/output,. editinq, 
of menus. Runs utilities, wordprocessors, qames and formatting and validation, PF keys, 
applications dlrectly from menus. can be eas1ly messaqes, full cursor control. 
mocttfled and customized. Can be used directly from BASIC. 

.·.·.·.Database··. ·.·.·.·.·..·.-·.·. ·· · 
1 t 

·:.·.·· 
:::::-: :.:-:-: :-: : : :-: :-:-•:' •··:-: •: :-~ •: '• •.• ~ .-"• ~ ·..::::•:a::_>"._::::,...::- ·.::.····..: 

· ::\.::::· Remark~iy.~~i~ersal .'.:.: 
.: and efficient data .·.-. '.::::A--·B-•C \proc_~_ssing_ sy~_~m. -~\<;:;'.~ l=D•=s=cr=i =pu=·::.:on*=o=a=tt==t=M=ou=n=t:t= The information kept in the :::.: 


' supplies 0811s183 $27 .86 database can be processed · · 
 ;::· Unlimited number of : : 
I 
1_. Parking 081201e3 $15.oo oy vtstcalc. :\ flles. true multlkey :-..::.: 
, 5 Shopping 08120183 Sn.20 :: . access, no sortlfYJ ..:.:::::: ·.I 6 Total : $l16.06 Special tl.lllt-ln interface ... ··> required .···...... · . .: ··.· .·'.·.< ·...·. 

:··. > :-:: .-:.-: ~ -·.· ·-·-::.·::· . .:~·· .:. :.l 7 allows data transfer from. a 
19 

I 

I 

·.-:-.-:- ... .· ..... .. · ... · 

Database to Visicalc. 

ICommunications 

;:. Ideal for personal use .::: 
:::-: and business systems .. : 
•.·..· .-...·.•. . .; .. ·..... 

XYZT Computer Dimensions 
The Systen is conpetiblt with TRS-80 ..00 I/III (nin 2 drive "8k) $325 00 2 Penn Plaza, Suite 1500 

LDOS. NEllDOS/80, DOSPLUS and nUL TIOOS price: • NY, NY 10121 212 781-7254 
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EDTASM edits and assembles only 
source code that fits into memory along 
with the symbol table. It doesn't sup­
port conditional assembly or macro in­
structions. This program is essentially 
the old Radio Shack tape EDTASM 
upgraded to work on disk with a few 
enhancements. You must have the tape 
EDTASM inst ruction manual in order 
to use the program, but that manual is 
no longer available. 

The program is distributed as a 
"free" extra , along with a reasonable 
disassembler and an excellent Debug 
utility, with NEWOOS80. It's a good 
package for the beginner, but too limit­
ed for a more experienced user. 

Series I Editor/ Assembler­
Tandy/Radio Shack 

Tandy's package is about equal to 
Apparat's EDTASM with three en­
hancements: It reports the amount of 
memory remaining at any time instead 
of just at the end of each assembly, it in­
serts an unlimited number of lines be­
tween any two existing lines of source 
code, and it automatically adds the ex­
tensions / SRC and / CMD to source 
and object files. 

The best part of this package (as well 
as the original tape EDTASM) is the 
sectio n o f documentatio n that describes 
the complete Z80 instruction set in the 
clearest , most useful form around (add 
page tabs to help find each group of in­
structions). Like EDTASM, this is a 

The docs for 
Tandy's Series I 

describe the 
complete ZBO 

instruction set in 
the clearest, most 

useful form around. 

usable editor/ assembler for a novice, 
but would limit a serious programmer. 

While most of the more complete 
programs can read an EDTASM source 
file, only a few can read a Series I file. If 
you start with this package, you might 
have a difficult time transferring your 
programs to a more complete package 
later. 

Instant Assembler­
Mumford Micro Systems 

I have mixed feelings about the In­
stant Assembler. It's unique in the way 
it handles source code: Each line is par­
tially preassembled as you enter it (ei­
ther from the keyboard or from a disk 
file) . Instant Assembler's approach, 
while necessitating a line-oriented edi­
tor, has several advantages. 

Fl!St of all, the code takes up much 
less room in memory and on disk . Also, 
all typing and many coding errors arc 
flagged during entry instead of during 
assembly; this usually limits assembly 
errors to undefined symbols and out-of­
range branching. Fmally, assembly is 
extremely fast-this program deserves 
its name. 

The package also contains a useful 
debugger. You can assemble a program 
to memory, use the debugger to check 
the code, and return to the editor to 
make changes without exiting to the 
OOS level and without disk access. Also 
included is a linking program that can 
take several source code modules and 
assemble them together, resolve global 
symbols, and create a / CMD program 
from the combination. 

However, Instant Assembler has sev­
eral limitations that range from ir­
ritating to unacceptable. For example, 
the most conunon error message is 
" BAD" with no explanation. That was 
annoying while I was trying to learn 
how to use the program. 

More importantly, Instant Assembler 
doesn't support many of my program­
ming habits or techniques. The only 
arithmetic the assembler allows is add­
ing or subtracting a decimal value be­
tween - 31 and + 287. You cannot, for 
example, use LD BC.END-START or 
LD HL,VIDE0 + 4*64 + 12. 

The assembler doesn' t allow multiple 
ORGs in a program. The entire pro­
gram must be contiguous in memory. 

Table l . Auxiliary programs available with editorl tlSSl!mbler$. 

An edi1or/ asscmbler, by itself, is no1 
enough 10 create machine-language pro­
grams. Al 1hc least, you will also need a moni­
tor program (Debug is one possibiliry, bu1 
there arc 01hcrs). A disassembler can also be 
helpful, for studying others' programs as well 
as debugging your own. Some edito r/ assem­
blers have auxiliary programs: o thers do no1. 

EDTASM 
This assembler is o nly available on NEW­

DOS80 2.0 disks. Other useful programs also 
supplied wi1h rhe DOS arc a disassembler, a 
file relocatio n program (LMOFFSEn , and a 
file/ memory zap utility (Superzap). as well as 
one of the best Debug utilities available. 
Series I Edilor/ A!lllembtt 

o additional programs are included . 

lnstanl As.wlllbltt (INTASM) 
INTASM comes with two versions of a 

useful monitor. Micromind . One version is 
integrated wirh the assembler; the other is a 
stand-alo ne program. Also included is a link­
ing loader that can lo ad independently assem­
bled modules. resolve external symbols, and 
then d ump the to tal program 10 disk or tape. 

Zen 

The d isk versio n of Zen includes an instal­
lation program 1ha1 modifies Zen for your 
DOS, a Basic program that subdivides large 
disassembler o utputs into su bunits small 
enough to fit into memory for reassembly, a 
Basic program that expands macro instruc­
tions, and an integrated monitor..<febugaer. 
Zeus 

Zeus is supplied with a DOS configuration 
program that also sets the defa uh forms pa­
rameters used by the assembler for printer 
output and an integrated decimal and hex cal­
culator. 
ALE 

ALE is supplied with several utilities that 
you can optionally integrate into the editor at 
any lime: a utility for editing files larger than 
memo ry. ano ther for printing such files, a 
utility that converts files to ALE format, a 
four-function calculato r, two versions o f a 
lin ker 1ha1 link modules for assembly instead 
o f preasscmblcd modules, a utility to change 
keyboard defauhs, and the source code (two 
sides of a separate disk) for a monito r/ debug­
gerI disassembier. 

M-ZAL 

Besides the separate editor, assembler, and 
linker programs, M-ZAL also includes a 
moni1or/ debuggcr, a disassembler, and a 
utility 10 convert source files between various 
disk formats. Also included are linkable ob­
ject files containing hex and decimal conver­
sio n routines, a file of useful macro instruc­
tions, and a source file o f useful ROM routine 
equates. 

IDAS 
The EDAS package includes two utilit ies: 

XREF/ CMD, which provides a fuU cross-ref­
erence listing of symbol we, and TID/ CMD, 
a utility that convens tape E DTASM source 
files to EDAS disk format. 

ALDS 
ALDS includes separate editor, assembler. 

and linker programs. as weU as a dcbuucr 
(similar 10 but more powerful than Model 4 
Debug) and a file transfer program that al­
lows sending files (source, o bjecl, or data) be­
tween any two T RS-80s through the RS-232 
port . 
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CO~T\TEllT ~IOD III BASIC 
~101) 4 IB~I P C T~\.i'YDY 2000 
If you own a TRS 80 Mod 111 and have res•sted upgrading to the 
TRS·80 Mod 4 IBM PC or Tandy 2000 because your software 
would not be compatible, good news has finally arrived EMSI 
offers 3 powerful ullhties for converting your Mod I ll BASIC 
programs to run on any of these new machines 
The programs are menu dnven. very easy to use and automatically 
translate 95% or more of even your largest BASIC programs in 
1ust a few minutes They insert all required spaces between 
keywords recalculate PRINT addresses (or replace them with 
LOCATEs1. ad1ust TAB addresses. correct exponentiation symbols, 
eliminate unnecessary spaces remove down arrows. optional ly 
remove REMs and llag and list unresolved line numbers User 
guides explain program operation in complete detail, offer 
alternatives for revising lines that need manual intervention and 
numerou hints lor easier more thorough conversions 

CONV3T04 	 C onvena TRS 8 0 Mod Ill B A SIC to $ 49.95 
TR S 8 0 M o d 4 

~ - ~ .. "-"lO D If 

CONV3TOPC 	 N EW'ConvenaTRS 80 M odlllBAStC 5139.95 
to I B M PC• 

CONV3T02000 	N E W'Conven a TRS 80 M od lll BAS IC 51 39.95 
to Tendy 2000• 

•1n c e~ 1 ' • e11e tor atte• a t1 fo·e transtei 1'ropram so /hat 
1''0CJrams ant1 lies r "" oa '" ti , ud tn. 1.-oen machmos w thout modems 
Ooskertcs and gu Jes o"' oac •aged tn dclu•e three ring bonders. User Guides 
n,111 b c sepa1atcly tor lho •• ....ho v.ant coml)le1e de1a11s before ordering 
ent•re pac>.aye 15500 c11 \.10 nly reel red ro subsequent packaqe orderth • 

TO ORDER CALL NOW TOLL FREE (Except NJ) 

800-922·0 7 86 


NJ res1di>nts and local deaiers. 20 t 879 5982 

.,. 85 

E D UCA T IONAL MICRO SYSTEM S , Inc. 

PO bo• 4 I he~ter New Jersoy 079;sO 


~ DEALER !NOUIRIES NVITED 

Ter -m s : v•SA Mutercard MO, c~ec • or COO Orders snipped w thin 24 
hr· Arl< 00 sh1pponq hand ng Add ~1 65 for COO Foreign or f r&I class 
add for t 1s PQStaQe pac1<a9e wt- 2 1/4 lbs I NJ residents add 6"' sacs ta. 

(LISP) 
Artificial Intelligence Language 


UO -LISP Programming Environment 

The Powerful Implementation of LISP 


for MICRO COMPUTERS 

Excellent for learning the Preferred Language 


of the Artificial Inte lligence Community. 

This POW ERFUL subset of 1he CP M 

b.1><'CI U O ·LISP supports. the usual 
LISP ln1erpre1er Fun uons, 

D.11a Types. LI P ~lructure Ed11or 
Op11mwng U SP Source Code 

Compiler & Assembler As<('fTlbly & 
LISP Code ln1erm1x1ng, Compiled 

Code L ibrary Loader , Numerou~ U 11h1y 
P,1<. kdges Comprehensive 150 Page 

Manual 1he High Lewi Llng11<•ge 
RU P, and much more 

SPECIAL LIMITED OFFER 

Turn your TRS-80 into a real LISP machine 


for onl $49.95 

Not included in the above special hmued offer 1s the pol.\'erful LISP 
TOOL META the translator wnting system. 

UO -LISP 1s available on TRS 80 Model I & Ill wuh 48K TRSDOS 

and dual drives. as well as most CP M based machines. 


TO ORDER Send request for UO·LIS P Model I or Model Ill ...uh check , 
~order, or credit card number VISA and Mas1erc.:ird Please include 
expira11on dale and Card No 
Wnie for your FREE catalog ol U O -U SP products 

Northwest Computer Algorithms 
P.O. Box 90995, Long Beach, CA 90809 

(213) 426-1893 

ALWAYS AT 
SALE PRICES TRS-80®

WITH MANUFACTURERS 
WARRANTY (IN USA). 

M 2000 

WE SHIP 

FAST! 

l>F\\ CO:\IPl ITER CE.'\TER 

326 MAIN ST.. GRAPEVINE 
TEXAS 76051 (817)481-7283 

3!: .. • 
TANDY CORPORATION 

.,.. 282 

80 Micro, September 1984 • 63 



Instant Assembler 

has its quirks; 


if you can 

learn to work 

around them, 


the package is 

powerful. 


All Instant Assembler listings contain 
both source and object code unless you 
use the debugger to reset a value inside 
the program. With that value reset, you 
can only list the source code without ob­
ject code. 

You cannot use $ or any other sym­
bol to indicate the address of the present 
instruction. Also, the DEFM pseudo-op 
accepts only strings up to 43 characters 
in length. DEFS always fills a section of 
memory with OOH. 

You can use labels only to refer to 
16-bit values, and the EQU pseudo-op 
won' t accept a label as part of its oper­
and (or anything except a 16-bit value or 
absolute address). 

For my personal work habits, Instant 
Assembler has too many quirks to be 
useful. If you can learn to work around 
its limitations, the package, includ­
ing its preassembler and debugger, is 
powerful. 

Zen-The Alternate Source 
Laurie Shields wrote Zen 4.3 in En­

gland, and The Alternate Source is dis­
tributing it in the United States. Several 
years ago, I read that Zen was the best 
tape-based editor/ assembler available 
for the Model I. The disk version I 
received works equally well with the 
Models I, Ill, and 4 (in Model III or 4 
mode). The Model I/III version sup­
ports both disk and cassette operations. 

Included in the Zen package, and in 
memory at the same time, arc an assem­
bler, simple editor, monitor program, 
and simple debugger. The assembler 
operates on source code stored in 
memory or on disk, and sends the ob­
ject code to memory, disk, or tape. The 
assembler links source files, does condi­
tional assembly, and stores files on disk 

Tobie 3. Pseud<>--0p rompansons. 

P'!eudo-op EDTASM Series I lNTASM an Zeus ALE M-ZAL EDAS ALDS 

x 
COMM x x x 
End x x x x x x x x 

EXEC x 
LITORG x 
Load x 

LORG x x 
MOD x 
NOEND x 

NOI OAD x 
OBJ x 
O ffset x 

ORG x x x x x x x x 
Patch x 
Prefix x 

PSECT x 

RESI OC x 

ETLOC x 


ADISP x 
ERR x x 
Get x x x x 

L~1 orr x x x x x x x x 
Li!.t On x x x x x x x x 
Pau:.e x x 

Quit 
RADIX 
REF 

x 
x 
x 

Search x 
Stop x 

Bytes x x x 
Date x 
DEFB (single) x x x x 

DEFB (multiple) x x x x x 
DEFC x 
Dl:FE x 

OHL x x x x x x 
DEFM x x x x x x x x x 
DEFR x 

DEFS x x x x x x x x x 
DEFT x 
DEFW (~inglc) x x x x x 

DEFW (multiple) x x x x 
EQU x x x x x x x x x 
EXTERN x x 

in EDTASM fonnat or without line store macros on a file separate from the macro file, then writes a new source file 
numbers. rest of the source code. After you write with expanded macros to disk. It's not 

Zen has a unique way of handling the source code, a Haste program pro­ elegant and it certainly isn't fast , but it 
macro expansion. F'll'St, you need to cesses both the source file and the does work. 
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P-4o-op EDTASM Series I INTASM ln l.elll ALE M-ZAL EDAS ALDS 

Fill& NOFILL 	 x 
Global 	 x x 
Time x 
Words x x 

+ ­ x x x x 	 x x x x x 
• / 	 x x x x x 

x x x x"• 
. OR. x x x x x 
.AND . x x x x x x x x 
.XOR. x x x x 
.NOT. x x 

.SHL/R x x x x x x x x 
EQ x x 
NE x 
ALDS math x 

Else x x 
ENDIF x x x x x x 
If x x x x x x 

IFDEF x x 

IFEQ x x x t 

IFGT x 


lFLT x 

l .. M x 

IFN DEF x x 


lFNE x 

IFNOT x x 

IFNZ x 


IFP 	 x 
IFREF 	 x 
IFZ 	 x 

Macro x x x x 

ENDM x x x x 

EDAS's OJe ,OJo& x 


Foo1cr x 

Page x x x x x 

Space x x 


SU BTIL x x x x 

Title x x x x x 

Version x 


ALDS prim commands x 

I ndcx commands x 

Link directives x 


t ALDS mended math can simulate all conditionals it doesrr 't directly support. 

Zen's editor is line-oriented and while code editor. Once you run Zen's installa­
it's more powerful than EDTASM's it's a tion program, you can write source code 
little clwmy. However, the Zen package with Scripsit and run Zen, which picks up 
encourages use of Scripsit as a source the source code you've left in memory. 

Zen is a 

good choice for 


someone who wants 

to move up from 


EDT ASM or Series I 

without spending 

too much money . 


All in all, this is an impres_gve pack­
age for S39.95. Since a monitor and de­
bugger accompany its editor and assem­
bler, Zen is a good choice for someone 
who wants to move up from EDTASM 
or Series I without spending too much 
money. 

Zeus-Cosmopolitan 
Electronics 

Zeus does some things well and 
others poorly. The assembler portion of 
this package seems fast , but the line­
oriented editor is somewhat clumsy to 
use. 

Like the Instant Assembler, Zeus 
processes each line of source code 
through a syntax check routine before 
entering it in the source code table. If 
you've made a mistake, the program 
enters an edit mode and doesn't let you 
leave until you correct the line to Zeus's 
satisfaction (you can't abort this edit 
mode without fixing the line or pushing 
the reset button). 

Zeus has a handy calculator mode 
that performs both arithmetic and logi­
cal functions, and always reports the 
result in both decimal and hex. Another 
useful feature is the assembler's ability 
to accept relatively complex expressions 
and almost any keyboard character as 
part of a label. 

However, I dislike Zeus' s manual. 
Some parts of it are thorough and com­
plete; others seem much too abbre­
viated. For example, the manual ex­
plains which device control blocks 
(DCBs) the program uses for keyboard 
input and printer output and which 
ROM calls it uses during disk file 
transfers, but completely neglects to 
define the maximum length of a label, 
explain whether source code fields are 
fixed in length, and discuss whether the 
assembler supports the undocumented 
Z80 opcodes. 

Contmu«I on p . 68. 
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Tobie 4. Summary ofpseudo-ops and assembler commands. 

One measure of on editor/assembler's 
power IS rhe diversity of pseudo-ops and 
other commands the assembler supports. 
Foch command :.hown m Tobie 3 is briefly 
defined below. (kcas1onolly, two assemblers 
use the some command or pseudo-op wllh a 
sli~ht difference m f!Jl'lling (e.g., FNDIF and 
ENIF). Such slight differences don't appear 
below. 

The first set of commands a/jeers the way 
the program is Wl't'd on disk and how ir exe­
cutes when run. 

• • ... • turns a block comment function 
on and off. berything between the asterisks 
is considered a comment (a,oid.s repetitious 
semicolons). 

• C'0\.1M insens a nonloading comment 
block at the beginning of a disk file (often 
u>ed to add hidden copyright notices). 

• End terminates assembly and can be 
u>ed for all ;upponing assemblers except Zen 
to ..et e\ecut1on address. 

• EXFC' sets the beginning execution ad­
dress of a program in 7en (most others use an 
argument following the End pseudo-op). 

• LITORG resets the location counter 
and ;tores all program literals at the current 
addre~. 

• Load causes the object code to be as­
..embled directly into memory (instead of to 
disk) . 

• LORG establishes a load origin (as op­
po~ to an execution origin) for the object 

code. 
• MOD specially modifies label names in 

source modules, and so creates pseudo-local 
labels in EDAS. 

• NOEND used in place of a normal end 
causes a program (such as an overlay) to be 

assembled "'iLhout an execuLion address. 
• NOLOAD assembles the code in mem­

ory-image form (like a boot sector) instead of 
load-module form. 

• OBJ spccifie-; the name of the object file 
to use (instead of specifying it with the assem­
bly command). 

• Offset tells the assembler to add the op­
erand 'aluc to all absolute calls and JPs (simi­
lar to, but more awkward than, LORG). 

• ORG establishes the program's origin 
addr~ (first byte in memory). 

• Patch fills the remaining bytes on the 
last disk sector with OFFHs to create a patch 
area. 

• Prefix specifies an additional, third 
label in macro substitution strings, allowing 
the creation of several thousand local labels 

for macros. 
e PSECT used by ALDS like ORG if fol­

loy,ed by an address; if not followed by an ad­
dress, PSECT defines the beginning of a 

block of relocatable, linkable code. (ALDS 
uses ORG 10 reset the location counter iru.ide 
a block of source code.) 

• RESLOC resets the assembler's loca­
tion counter following a SETLOC. 

• ETLOC temporanly changes the as­
sembler's locat1on counter to the specified ab­
o;olute address, !>O selected sections of code 
can be made to run at an address other than 
where they load . 

The second set ofpseudo-ops IS included m 
the source code in order to issue direct com­
mands 10 the assembler while ii is in the pro­
cess ofassembling. 

• ADISP cause\ the assembler to pause 
and di;play a m~gc or prompt for an input 
(for e'<alllplc. the value for a label). 

• ERR generatC!> an assembly error 10 

force assembl) 10 halt (u\uall) used in a con­
ditional block). 

• Get or Include forces the assembler 10 

temporarily stop assembling the main code 
and include the source code from another 
file. When it finishes assembling the second 
file, II retums to the first. 

• I.isl Off ;uppre>>es output of the object 
listing (to screen and/ or printer) "'h1le a sec­
tion o f code is being assembled. 

• List On reverses the effect of Li>t Off 
and re-enables output of the object code 
futing. 

• Pause causes as.cmbly to pause at cur­
rent location until pressing the enter key re­
sumes assembl) or prel>:>ing the clear key re­
turns control to the DOS. 

• Quit causes control to stop and to re­
turn to DOS Read y. T his is useful for stop­
pmg lest assemblies part way through the sec­
ond p:u.s. 

• RADIX changes the default number 
base (for e.llwnple, from decimal to hex). 
Numbers y, ith base ;uffixes arc still evaluated 
normally. 

• REF is like Include, but uses only the 
symbol definitions from another file, not the 
actual code (useful for EQU tables, and so 
o n). 

• Search causes the assembler 10 search a 
;pccial library 11le 10 resolve undefined refer­
ences in the code. 

• Stop stop; assembly lisung and returns 
control to the DOS. 

The third group of pseudo-ops forces the 
assembler 10 include specific values m either 
the object code or the symbol table during as­
sembly. 

• Bytes or DC sets a given number of 
bytes (usually less than 256) all equal to a 
given value. 

• Date stores the current date (found 
from DOS) as an ASCII sLring in the pro­
gram. 

• DEFR or OB (single value) insens a sin­
gle byte with a specified value at the current 
location in the object code. 

• DEFB or DB (multiple valuC'i) insens a 
senes of bytes of specified values at the cur­
rent location in the object code. Zen, EDAS, 
and ALO can al!>O use this command to de­
fine ASCII Mrings. ALDS uses it to perform 
the same function as Bytes. 

• DEFC' or DC is similar to DEFM. ex­
cept that bit 7 of the last character is set, pro­
'iding an easy method for finding the end of a 
string. 

• DEFE stores an ASCII string in en­
crypted form. ALDS's encryption technique 
i' to >tore the string length in the first byte, 
then XOR each ASCII value with 55H. 

• DEf'I or DL temporarily assigns a 
value 10 a label. You can redefine the label 
"'ith new DEFLs as often as you "'~h. 

e DEFM, OM, or ASCII insens an 
ASCII string at the current location in the ob­
ject code. 

• DEFR convens a decimal number into 
a Roman numeral, which is stored in ASCII 
form in the object code. 

• DEFS, OS, or Block rcservC!> a specific 
number of b)1es of memory for later use by 
the program. Most assemblers simpl) ad­
vance the location counter the specified num­
ber of b)1es; I TASM fills the space with 
OOH bytes. 

e DEFT is 'iimilar to DEFM. but the string 

length is stored in the first byte, follo"'ed by 
the ASCII string. 

• DEF\\/ or OW (single value) insens a 
16-bit or 2-b)1C "'ord into the object code at 
the present location. 

• DEFW or OW (multiple values) inserts 
a series of 2-byte "'ords into the object code at 
the present location. 

• l::QU sets a label equal to a specified 
value. Most assemblers allow cit her 8-bit or 
16-btt values; 1 TASM only allows 16-bit 

'alue!>. 
• l:XT, l:XTRN, or Extern defines a set 

of labels as external 10 the present source file, 
which means the) .,,,11 be defined in another 
o;ource module. 

• FILL and NOFll L turn a fill option on 
and off. When used with DEFS, the option 
can fill a reserved area with a given byte in­
stead of just reservmg pace. 

• Global or Entry defines a set of labels as 
global or public, which means that other 
source modules can use them. All other labels 
in the module are private (can only be used in 
their own module). 

• Time stores the present system time in 
ASCII format in the object code at the pres­
ent location. 

• Words sets a given number of 2-byte 
"'ords equal 10 a given 2-byte value. 
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The next M!t of<membler pseudo-ops is the be assembled only If o certain condition is • AL OS includes several unique pnnter 
moth, logic, and n!lot1onal operators. These 
Ofl' used in expressions that the assembler 
evaluates, either before entering the ~'Ulues m 
the object code or before branching into or 
past a conditional assembly block. 

• + and are addmon or ~ubtmction of 
l"o values. INTASM'~ arithmetic is hmited 
to the range of ~ ID to 31; all other ao;scm­
bler~ can handle multiple label arithmetic and 
addition or subtraction of any value. 

• • and are muluplication and division 
of two value\. 

• '• 1~ modulo arithmetic. Returns re­
mainder (but not quotient) of a d1v™on. 

• !, ., or .OR. ii; logical, b1t-b)-b1t or of 
two value~. 

• & or .AND. 1~ logical, bn-by-bn and of 
two value\. 

• II or XOR. is logical exclusive or of two 
values. 

• . OT. i.s logical l's complement of a 
value. 

• < performs a logical bit-by-bit shift of a 
value 10 the left or nght a ~pec1fied number of 
positiom. ALDS ~ .5HR. and .SHL. 

• l:.Q returns I RUE (OHH hex) 1f its 
l"o terms are equal. Otherwio;c, 11 returns 
fAl SE (0000 hex). 

• NF returns TRUE if its two terms are 
unequal. 

• AL DS has a large number of other 
math and relal!onal opcrato~ not found in 
other eduor/~mbler;: 

.HIGH. or .MSB. returns the high order 
byte of a value. 

. L 0\\. or . LSB. returns the low order 
byte of a value. 

. BIT. 	 return~ a value w11h 
the ;pecified bn set (I 
shifled n bits 10 the 
left). 

.. or/\ exponentiation. 
.RR. and . RI . logical left and right 

rotate. 
.ABS. absolute value. 
. GT. or> greater than (true or 

false). 
.GE. greater than or equal. 
.LT.or < less than. 
.LE. less than or equal. 
. RES. result ignoring over­

flow. 
.SGN. sign. 
.UGT. unsigned greater 1han. 
.UGE. unsigned greater than 

or equal. 
.ULT. unsigned less than. 
.ULE. unsigned less than or 

equal. 

The next group ofcommands is for condi­
11onal assembly-pan of the source code will 

true. Cond1t1onal (1$5f!mbly LI' particularly 
UM?ful Ifyou need to produce several different 
~vm1on.s of the same program (for example, 
l\1odel I and Model Ill versions). 

• Else begim alternate code to be assem­
bled "hen a conditional If statement 1s false. 

• FNDIF marks the end of a conditional 
bloc!. of source code. 

• If asscmble source code between If and 
E:. DlF only 1f the value of the operand is true 
(not zero). 

• IFDl:.F assemble; conditional block if a 
given label ha!> been previously defined in the 
program. 

• lFEQ as-;emblc<> conditional block only 
if 1wo values or labels arc equal. l:.DAS can 
uo;c this test (as well as IFGT, ll·Ll, lFNE) 
with strings inside a macro statement. 

• IFGT asscmblcs block if the firM label is 
greater lhan the second. 

• II-Lr assembles if first exprc<>.sion is lc<>s 
than lhe !>eeond 

• IFM a!.>Cmble\ 1f e'tpression 1s negative 
(nunm). 

• IFNDF r a..'i.'iembles if a label has not 
been previously defined. 

• l rNE ~mbles 1f two expr~om are 
nol equal. 

• ll'NOT or IH assembles 1f an expres­
MOn is fahe (the exact opposite of If). 

• lFNZ ~mblc<> if an operand is not 
lc:TO 

• · IFP assembles if an operand is pos111ve. 
• IFREr as~bles 1f a label has been ref­

erenced, but not defined, earlier m the pro­
gram. 

• 11-Z ~mbles 1f an operand is 1ero. 
Some pseudo.ops establish macro deftm­

11onr "ithin a source code. 
• \.1acro e<>tablishcs Lhc begmning of a 

macro defimuon. 
• E DM mark; lhe end of a macro deli 

ruuon. 
• O'o return~ the length o f a macro and 

•lo& concatenates macro labels in EDAS. 
You can include the next set ofpseud<>--0ps 

in .rourc:e code to effect the pnnted /isling of 
an assembly. 

• Footer defines text lo be placed at the 
bottom of each prinled page. 

• Page forces a form feed during printer 
OUlpUt. 

• Space prints a specified number of 
blank lines. Can also force a form feed 1f less 
lhan a specified number of lines remam on a 
page . 

• SUBTfL defines a ~ubtule 10 be printed 
at the lop of each page. 

• Tnle defines a title to be printed al the 
top of each page. 

• Version prints lhe current time at lhe 
1op o f each page. 

pseudo-ops: 
All pnnts all source tin~. 
MAC pnnt~ source hno generated 

by macros. 
NOMAC d~ 1101 print macro expan­

sions. 
CON 	 prints all conditional lme~. 

whether they produce code or 
not. 

OCO 	 only pnnts condJ11onaJ tines if 
they produce code. 

LS I 	 oulputs the listing (lo video , 
dC.k, or prinler) regardlcs.s of 
"hat I!> on a'i.'iCmbler com­
mand line. 

0 1 ST 	 docs nol output listing, re­
gardless of what is on the 
command line. 

Shon 	 prints onl) the first 6 bytes of 
Object code generaled by each 
hne (e.g . . Dl:.1-:111 tines). 

Long 	 pnnts all obJect code gencr· 
ated, even 1f it require<> <;ever­
al Imes 

Some other as.-;embler<> can perform similar 
prinl functions if you give the approprialc 
command al assembly llmc. ALDS 1s the only 
one that lets you enter such commands 111 the 
source file. 

Two types of pseudo-ops are unique to 
ALDS. 

• ALDS u~ index commands to auto­
maucally calculate offsets for IX or IY to 
\pct;1fied data fields: 

Index 	 begins an index section of 
data. 

ENDI ends an mdex sec11on. 
U\mg ~iates either lX or IY with 

an mdex !>Cction. 
Drop dro~ the association defined 

b) Using 
APUSH save-; the currelll Using status 

on an aW!mblcr stack . 
APOP restores the Usmg status !.avcd 

by APUSH. 
• ALDS also has the ability to ~ direc­

uves to the tinker module directly from the 
program source code. 

FXTERN 	 brings in external symbols 
from another object module . 

GUNK bnngs tn global S}mbols. 
Global creates a global symbol file. 
Lmk lmk~ an external program sec 

lion wuh lhc current module. 
PSECT 	 begins a program section and 

determines mode (either relo­
catable or absolute) . 

Public 	 declares symbol defmiuom 
to be public. 

M-ZAL can perform similar fum ..·11ons, but 
only 1f the commands are pa.;'>CCI d 1rec..-tly 10 
lhe lmker program. 
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The assembler portion 

of Zeus seems 


fast, but the 

line-Oriented 


editor is somewhat 

clumsy to use. 


'l."&iiiiiii't:t~ro;;,;.:6'.i. 
Zeus supports simple conditional as­

sembly but not macros. Its $79.95 price 
is a bit steep, especially compared to the 
prices of the more powerful editor/ as­
semblers. 

ALE-The Alternate Source 
The editor portion of ALE is the best 

I found. It's a large subset ofThe Alter­
nate Source's EDM word processor/file 
editor, and it's the first package I've 
mentioned that supports full-screen 
editing. It 's complex, powerful, and 
somewhat difficult to learn to use, but 
you can do almost anything with it, in­
cluding storing a complex series of com­
mands that you can repeat with a single 
keystroke. 

ALE also has the most powerful 
printer and file output options of all the 
packages I reviewed. It 's the only as­
sembler I examined that lets you write a 
source code file larger than the memory 
buffer: It uses a paging system similar 
to virtual memory, although it doesn't 
allow reverse scrolling from the output 
buffer. 

ALE is also capable of merging two 
input files to produce a single output 
file. After working with ALE's editor 
for awhile, I became proficient at using 
its multitude of editing commands and 
options. 

Unfortunately, the ALE assembler 
isn't as strong as the editor. It can as­
semble either from memory or from 
disk, or link together separately written 
source modules. It supports two condi­
tional pseudo-ops (If and IFEQ), as 
well as a standard list of arithmetic and 
logical operators. Unfortunately, ALE 
doesn't support assembly macros. 

ALE can configure itself to work 
with any popular Model I/III DOS, and 
can read and write source files compati­
ble with EDTASM (Apparat's or Radio 
Shack' s), M-ZAL, EDAS, EDIT-80, 
and its own condensed format. 
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The ALE package comes with the 
source code for a machine-language 
monitor, C-ALL, on a separate disk. 
C-ALL has no documentation, so you 
must figure out how to use it by exam­
ining the source code, which is very 
clearly written. 

If you don't need the power of mac­
ros, ALE is a terrific value for $49.95. 
However, plan to spend a few hours 
learning to use the editor. 

M-ZAL-Computer 
Applications Unlimited 

M-ZAL is a full-featured assembler 
that comes as several separate but inter­
related modules. You write source code 
with the editor, and save the code to 
disk. Then you must return to DOS 
Ready to run the assembler, the linker 
program, or the file converter. 

M-ZAL's editor is screen-oriented 

ALE's editor is 
complex, powerful, 

and somewhat 
difficult to use, 
but you can do 

almost anything 
with it. 

and similar to a word processor. It isn't 
as powerful as ALE's editor, but it 
allows the luxury of full-screen editing, 
and includes the ability to copy or move 
any block of lines to any position in the 
source file. It 's a great improvement 
over the editors available with most 
assemblers. 

M-ZAL's assembler is also very pow­
erful; it supports both conditional state­
ments and assembly macros. When you 
run the assembler, all input and output 
options appear in a full-page display. 
You can change them by moving the 
cursor to the appropriate spot and 
pressing the X key or the space bar (a lot 
easier than remembering several assem­
bler command options). 

The assembler creates relocatable 
modules that you can link together with 
the linker program into a single, coher­
ent program. You can also use the 
linker to relocate previously written 
programs. The M-ZAL package in­
cludes a full-function monitor/ de­

bugger and a disassembler, as well as a 
program that converts source files to 
several different assembler formats. 

M-ZAL is an excellent package with 
only a few minor drawbacks (for exam­
ple, it supports only four math opera­
tors). I haven't seen Model 4 M-ZAL, 
but I gather that it's also an excellent 
editor/ assembler (it ' s available with 
DOSPLUS 4.0). 

EDAS and Pro-Create­
Misosys 

EDAS and Pro-Create are essentially 
the same program. EDAS runs on the 
Model l/lll under LOOS (or under 
DOSPLUS 3.5 with patches included 
with the DOS); Pro-Create runs on the 
Model 4 with TRSDOS 6.X. You can 
purchase EDAS and Pro-Create alone 
or with a version of the C language sup­
plied by Misosys. 

EDAS has earned a reputation as the 
most powerful assembler available for 
the TRS-80. It supports a multitude of 
pseudo-ops, conditional assembly, and 
macros in several forms. It can search a 
library of routines to resolve references 
in source files (you must have Misosys's 
PaDS utility to create the library files), 
assemble code from memory or disk, 
and output code and text in several dif­
ferent fomlS. 

Although its assembler is more pow­
erful in many ways, EDAS lacks 
M-ZAL's ability to link assembled 
modules. However, the editor and as­
sembler are no rmally both resident in 
memory at the same time, so using 
EDAS for major projects is usually 
faster than using M-ZAL. 

EDAS' s editor is line-oriented. It 
compensates for this limitation by sup­
porting block copy and move functions, 
as well as global search-and-replace. 
However, I know EDAS users who 
write source code with a word processor 
because of the editor's limitations. 

M-ZAL is a 
full-featured 

assembler that comes 
as several 

separate but 
interrelated 
modules. 



the proven 
statistical analysis package 

StatPac™ 
designed specifically for micros 

modeled after SPss· 

StotPoc is convenient Comprehensive Inexpensive Tested 1n 
the field fOf more than four years. StatPoe hos been updated 
debugged and enhanced So it's well established and easy to 
use II even hos b uilt-in word processing fOf better file handling 
and ed iting 

Sto!Poc is the answe r fOf SOCIOI sc ientists market analysts 
medical researchers anyone 1n the survey and reseorch 
communtty It con handle up to 5.CX)() coses and manipula te 
255 11ar10bles on a standard IBM PC 

Call 8()().328-4907 
or write for a free brochure. 

WALDNICK 
ASSOCIATES 
5624 Gorara Aven;e 5<uti 
""1wTieapDis ~ 554 1 9 

(612) 866 ro22 
1-800-328-4907 

ATTENTION TRS-80* OWNERS! 
DON'T SCRAP YOUR MODEL I... 

CONVERT IT INTO AMODEL Ill WORK-ALIKE 
With 

• Disk Controller 
• 48K RAM RS-232** 

AND All OTHER 
MODEL Ill FEATURES 

The Norcom TC-Ill s a replacement for the entire Model I 
electronics which perlectly fits into your orig inal Model I 
enclosure 

-­- - - Features-­- ----, 
• Uses Mod I kevbOard case. monitor & pOWer 

supply 
• Includes lull 48K memory disk controller 

printer & ex1ernal I ·o ports same es Model Ill 
• All MOdel Ill realures plus reverse video & 

output 10 drive exlernal speaker ~•th no 
add1t1onal nardware 

• Uses MOdol 111Basic ROMS pr Ol her lPROMs 
• Runs M Odel 111 soriware 
• No expansion inlcrface needed 11 s all bu1IHn 
• RS-232 adO-m accessory board available 
• Deluxe Keyboard Available make your own 

po1lablc 

As.<'mbled & 
T1...11•d TC Ill 

w lh B "" ROMS 

Fac1or, 
Conversion 

a ! your Model I 

• Delu•e Ke,txnrd 
v. tt N 'JfTleflC Pad $ 99_00 ;.~~-~~~n1ertacc Board $49.00 
llhno., R">>dtnu •dd ,,. ~I•• T., f ac1ory conv add $I ou 
IC Ill Bo.ird Add $~ 00 ShtPPtn\j C 0 D s rf>Quue 101, payment 
S Insur w 1order 
··RS :.>3:? os op11on.i1 "TRS-80" d trademark ot Tandy Corp 

nt5D5Y5 

IJ~IJ·iflssim~ SlliiUJClrfl 

illr fllll(Jfll [I 

U.S Shippi ng: PRO :LC, $5 ; PRO-CREATE , $4; Al l 
ot hers $2. COD add Sl . 50 . VA add 4%. VISA/MC. 

fTllSIJS'1S ~ lrl[J 
P.O. Box 239 


Ster11ng, Virginia 22170-0239 

703-450-4181 


Dealer Inquir ies Inv i t ed 
.... t07

TRSDOS is a t rademark of Tan dy Corp . 
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PASCAL -80 P.> 
The ~~ 

p.,'?J 
~ Can't 
~ Buy it! 
If we wanted to, we could sell our 
other products to the communists. 
but the Department of Defense 
won't let us sell them Pascal 80! 
NOW you can learn the language 
that is too powerful for the Red 
Army! 

Pascal 80 is the easiest version of 
Pascal to learn. Hundreds of 
schools, including top universitites 
are now using Pascal 80 to teach 
Pascal. 

With the editor and compiler in 
memory, you can compile and run 
a short program in under 5 
seconds. But you also get 
extensions to Pascal that give you 
screen control, random access 
fi les, calls to machine language 
and the ability to create turn-key 
packages. Pascal 80 is a nearly 
complete subset of standard 
Pascal, including structured types, 
records, pointer variables and files. 

- -TRS-80 Models I, Ill and 4- ­
Pascal 80 - $79 + $2 sh ipping 
Graphics Extensions for Radio 
Shack hi-res board - $39 
Pascal 80 Trial Version - $15 

--for CP / M 80 2.2 or 3.0-­
Kaypro, LoboMax 80, Apple, Epson 
Osborne, and other computers. 
Call or write for other formats 
Pascal 80 CPI M - $39 + $2 
shipping 

Pascal 80 School Package 
(TRS-80 or CP/ M versions) - $279 

NEW CLA 

S0FTWA~ 

239 Fox Hill Road 

- Denville, NJ 07834 ~ 

.&. 201-625-8838 l.WlW.I 


..____________... development time considerably. 
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Used to its 
full capacity, 
EDAS moves 

Assembly language 
from a low-level 

to a 
medium-level 

language. 

Used to its full capacity, EDAS 
moves Assembly language from a low­
level to a medium-level language, com­
plete with string operators (for compar­
ing parameters passed to macros), 10 
different conditional statements, and 14 
math/logic operators. 

EDAS's editor and inability to create 
relocatable modules might limit its 
usefulness for some, but otherwise it is 
one of the best editor/ assemblers 
available. 

Assembly Language 
Development System­
Tandy /Radio Shack 

Except for one major flaw, ALDS is 
the best editor/ assember I've seen. It is 
distributed in two forms: one for the 
Model Ill/ 4 (the package I reviewed) 
and the other for the Models I, II , 12, 
and 16. 

Like M-ZAL, ALDS is a modular 
package. It includes a powerful editor, a 
separate assembler, a linker, a moni­
tor/ debugger, and a communications 
package for transferring programs 
among all the TRS-80 Z80 computers. 

ALDS's unusual editor is not quite 
screen- or line-oriented. You can scroll 
the text up or down, just as you would 
with a word processor, but when you 
come to a line that you want to edit you 
must enter a line-editing mode. How­
ever, the editor is both powerful and 
easy to use. 

The ALDS assembler supports 50 
pseudo-ops and directives; 30 math, 
logic, and relation operators; condi­
tional assembly; and macros. It also 
supports 10 classes of extended mne­
mo~mmands like LO (lX + 10), 
HL and MOVl 400)H,500)H,10H­
that are actually self-contained macros . 
These extended mnemonics are a superb 
feature; they shorten my program 

However, ALDS suffers from one 
major weakness. Every other as.scmbler 
that supports macros can change part of 
each label in each macro every time you 
invoke it. For some reason, ALDS can­
not; it's difficult, if not impossible, to 
use complex macros with ALDS, be­
cause any label inside a macro causes 
multiple definition errors during assem­
bly. This flaw is enough to serious­
ly limit ALDS's usefulness for major 
projects. 

In all other respects, ALDS is ex­
cellent and it comes with one of Radio 
Shack's best manuals. If you can keep 
macros simple (without internal labels), 
this is by far the best package available. 

A Final Recommendation 
Which editor/ assembler is best? It 

seems to me that ALE has the best 
editor, with ALDS and M-ZAL a close 

The ALDS assembler 
supports 10 

classes of extended 
mnemonics that 

are actually 
self-contained 

macros. 

second and third. EDAS appears to 
have the strongest assembler (because 
of iLS extensive support of macro in­
structions), again with ALDS and 
M-ZAL close behind. However, EDAS 
can' t link preassembled modules, while 
ALDS and M-ZAL can. 

However, the assembler you choose 
depends on your programming style 
and needs. You can do a lot with ED­
T ASM, even though it's the weakest of 
the bunch, if you don'J need macro in­
structions or conditional assemblies. 

My object in this article has been to 
provide you with the information to 
make an intelligent choice, not to dic­
tate which package you should buy. 
Each editor/ assembler has weaknesses 
and each has advantages. Only you can 
decide which package best suits your 
needs. • 

Contact Hardin Brothers at 280 N. 
Campus Ave., Upland, CA 91786. 



TYPITALLSYSTEM DIAGNOSTIC 
ls your computl!r working correctly'> Are you sure? fmd out 

for certain with System D1agnost1c. which has complete diagno>t1c 
tests for every component o f your TRS- 0 • Model I .! o r 4 
•RO M: checksum tests 
• RAM: three tests mcludmg every location and data valul' 
• Video Display: character generator. video RAM. v1dl'o signal 
• Keyboard: every key contact tested 
• Line Printer: characcer tests wuh adiustable platen length 
• C assette Recorder: read. write. verify data 
• Disk Drives: disk controller drive select. track seek. read sector>. 

formamng. read/wnte/venfy delta wuh or without erasing. disk dnve 
timer disk head cleaner Single o r double dens111,1. 1-99 tracks 

• RS·232·C Interface: connector fau lL datcl trc1n>rn1s.1on. framing. 
data loop. baud rail' generator 
lnd1v1dual or continuous 1es11ng mode. reports op11oncllly u.ri tten to 

hne printer Sepiira tl' versions fo r Models I . 3. and 4 (Cas>ette clnd 
ROM tests not included m Model 4 version ) 
Syste m Diagnos tic {specify Model) .. .. . ... .... . ....... . . $99.95 


SMART TERMINAL 
The m1el/1gen1 commumcauo n pro · 

gram. Use your TRS- 0 to comm umcate 
with other computers. bulletin boards. 
information services. time sharing. o r fo r 
data transm1 s1on a nd receptio n 
• Memory 	 bu ffer ho lds data to be 

transmitted o r received 
• Automatic tra nsmission fro m buffer 
• Automatic sto rage into buffer 
• Character transla t1ons 
• Data 	 hies compatible wtth wo rd pro · 

p rocessor> a nd BASIC programs 
• True BREAK key 
• Create "personalized" back-up copies 
• Model I /3/4 version supports both cas· 

sette and disk yste ms 
• Model 4 (TRSDOS 6) and Model 
2/ 12/16 (CP/ M) versions available 

Model 1. 3 or 4 version . ..... $74.95 
Model 2/ 12/ 16 (CP/ M) version ..$ 79 .95 

HOME BUDGET and 
CHECKBOOK ANALYST 

Combines the funcuo ns of a check· 
book program with budget analysis. 
comparisons. mon thly and yea r to date 
summaries. and proiecllo ns 

Model 1/ 3/ 4 disk version . .... $59 .95 
Model 1/ 3/ 4 ca ssette version .. $29.95 
Mod. 2/ 12/ 16 or IBM/PC vers io n $69.95 

MAILING LIST 
Maintains ma1hng lists o f up to 1328 

names per disk file Add. cha nge. delete 
o r find names Sort according to data in 
a ny f1els Labels printed in I . 2. 3. o r 4 
columns with adiustable labs 

Model 1 . 3 or 4 vers ion . .... . $69.95 
Mod. 2/ 12 or IBM/ PC version . $79.95 

The m os t po we rful TRS-80 Word Processor 
TYPITAI I 1s c1 "ord processor which " upward compdt1hle with 

~RIPSIT • fo r the TRS-80~ Model I. ] and 4 It mcludl!s mdnv powl!r· 
ful fea turl!>. too numerou> to hst here following are some of them 
• Spelling checker with 29 '>00 word dictionary available 
• Vl'nfv .~ ')()()word document m less than two minutes 
• Send any control or graph1cf>pec1al chc1rc1cter to the printer 
• Print text on the scrl'l'n ht>fore going to the pnntt>r 
• Send ttw formatwd te't to d1~k hie for later pnntmg 
• Mergt> delta from t1 d1~k hi,• during printing 
• Print formatted text during l'd1tmg (spooling) 
• As>1gn dll\ wquenn.• of k.-1;.,troke> to a >lllgk• control k,.., 
• Cc1ll up I h I tr LP ~ch•en' at any time 
• Movl' cuhor foru.ard, or hdckwards by character word. lme. or page 
• Rel!nter thl! progrclm \A.Ith .ill tl''t intact f you accidentally exit without 

saving thl! text 
• Tru;• Model 4 !TRSDOS b) .rnd Modl'I I ~ <l ver~1ons 
"If you like SCRIPSIT. yew 'II probobl~ loue 1YPITALL .. 80 Micro. 
TYPITALL de mo ve rsio n ................................ $49.95 
TYPITALL complete version ........................... S 129 . 95 

TY PIT ALL with spelli ng checker ....................... S 174.95 


TRS-80'" MODEL III 

ASSEMBLY LANGUAGE 


A complete cour>e m a~~l'rnbly 
language. wrme n for the beginne r. 
Contents include 
• The Z- 0 instruction set 
• TR · O~ Model Ill RO M and RAM 
• Using the Editor/A~sembler 
• Reading. printing. and moving d.ita 
• Arithmetic operations with integer~ 
• Floaung-point and BCD number> 
• Logical and b1t operations 
• Cassette mpu l and output 
• USR subrouunes in BASIC 
• RS-232-C data communication> 
• Disk mpu1 a nd o utput 
• The TRSDOS I 3 disk operating system 

Wtth the book you can also purchase 
Monito r • 5 . a comprehensive machine 
language monitor and debugger program 
(Momtor • 5 also avail for Models 1 & 4 ) 

Book o nly ......... .. .. .. ... $ 16 .95 
Mo nito r •5 o nly .. .. . . ....... $22.95 
Book a nd Mo nitor #5 on disk ... $29.95 

SMA LL BUSINESS 

MANAGEMENT 


SYSTEM 


An integrated pt1ckage thclt .illo~ 
you to uw your computer to manage 
a ~mall busmes., 
• O rder Entry: entl!r orders. pnnt mvo1Ct'S. 

and recall and ch<lnge invoice> from 
past orders u~e preprinted form~ or 
plain paper 

•Bookkeeping: rnmpll.'te general li>dger 
by u~er·def1nt!d c<1tegones 

• Accounts Receivable: mierclct> w11h 
order entry by 11wo1ce number 

• Inventory: complete summary of 
products sold by pan number and pnce 
11wo1ced 

• Insta lla tio n package tailor> 1hl! pro­
gram> to your business 

Requires minimum 2 floppy disk 
drive~ or hard disk. 80-column printer 
AV<lllable for TRS- o~ Models 1/3/4. 
2' 12/ 16. IBM/PC K<lypro II and m<lny 
other CP/M computers 

All versio ns $250.00 

SM ALL 

BUSINESS 


ACCOUNTING 

Based on Dome Bookkeeping Record 

•b12. this program keeps track of income. 
expenses. and pc1yroll for a small business 
(payroll not included in cassette version) 
Computes monthly. thro ugh last month 
and year to date summaries. balance 
>heet. complete payroll records 

Model 1/ 3/ 4 disk versio n ..... $59 .95 
Model 1/ 3/ 4 cassette version .. $29.95 
Mod. 2/ 12/ 16 or lBM/ PC version $69.95 



UTILITY by Mark D. Goodwin 

KEEPING TIME 

One of the most common causes of disk 1/0 errors is 
improperly timed drives. Disk Timer measures your 
drive speed and displays it on an easy-to-read chart. 

N othing ties my stomach in 
knots faster than a CRC er· 
ror when I'm loading a long 

file. If you frequently encounter disk in­
put/ output problems too, you probably 
have incorrectly timed drives. In addi­
tion to CRC errors, mistimed drives can 
give you improperly formatted disks, 
"Record not found during read" er­
rors, and write-to-disk problems. 

Because such errors resuh in major 
data losses, I wrote Drive Timer, a 
Model III/ 4 Assembly-language pro­
gram that accurately times your drives. 
Drive Timer measures the rate at which 
your drives spin and displays that rate 
on the screen (see the Photo). You can 
then adjust your drives accordingly. 

Program Listing l is the Model llI 
version of Drive Timer, and Program 
Listing 2 is the Model 4 version. Al­
though both versions are essentially the 
same, the Model 4 listing, which uses 
the 4's larger display, offers twice the 
accuracy of the Model III version. 

Timing Your Drives 
Ideally, a 5V. -inch disk drive should 

spin at 300 revolutions per minute 
(rpm), with an acceptable speed varia­
tion of 1.5 percent over extended peri­
ods. This puts the speed for proper op­
eration at between 295.5 and 304.5 
rpms. 

To determine the spin rate of your 
drives, Drive Timer uses the floppy disk 
controller's (FDC) ability to detect a 
disk's index hole. (You can see the index 
hole by manually turning the disk in its 

The Key Box 
Models 1, m, and 4 
32K RAM 
Agembly Language 
EDTASM 
EDAS (Model 4) 
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mylar envelope until the hole appears in 
the envelope's small circle.) 

When the index hole lines up with the 
disk jacket window, an optical sensor in 
the drive signals the FDC that the index 
hole is present. 

Because a disk should spin at 300 
rpm, the FDC should find the index 
hole 300 times per minute. However, 

Drive Timer times only one revolution. 
After you load Drive Timer, it waits 

for the presence of the index hole. Once 
the hole appears, the program begins 
counting, continually monitoring the 
index hole status. 

When the index hole reappears, the 
counting process stops and the program 
compares the counter value to a table of 

~:,.: 4 r. :cc~ : . .. • : ""e' e: ~~ e~ 
:: c~· .~· ~ ¢ :?:: E~ Mi• , j::\lw :~ 

Photo. Sample screen f rom Drive Timer. 

Program listing I. Dri~ Timu program/or the Model ll/. 

HlH: 
11111 : Kodel III Floppy Disk Timer 11.18.81 
11121 : By Kark D. Goodvin 
Billi : KodiCicati ons by Frank De Simone 
11141 CKD EOU 8FIH 
11158 SEL EQU IF4H 
81161 RC LS EOU 81C9H 
89171 RDSP EQU 1133H 
e11ea RDSPLY EOU B21BH 
88190 REXIT EOU 482DH 
88281 RKBD EOU 882BH 
182 11 RKEY EOU 1149H 
91228 RPAUSE &OU 1861H 
91231 COUNT DEFL 12 
10241 CURSOR EOU 4128H 
18251 VID £OU 3C88H 
08318 ORG 5288H 
80321 : 
01338 : Ka i n Pro9ram Loop 
18348 I 
113 58 KAIN CALL RCLS ;Clear the screen. 
11361 LO HL,VID ;HL•Video memory pointer. 
88378 LO (HL),188 :Display a character. 

http:11.18.81


Ult/nt l<Oltlillwd 

11381 INC HL 1BU11p the video •••ory pointer.
11391 LD B,62 1B•Nu•ber of cha racter• to be diapleyed. 
11411 LD 1',141 11\•Charecter to be displayed. 
HUI CALL DISCPll :Display the line. 
11421 LD (HL) ,188 :Display a character. 
11431 INC HL : B ...p the video •e•ory pointer...... LD (HL) ,191 1Display a character• 
11451 LD HL,VID+77 1HL•-... cursor position.
11461 LD (CUltSOl) ,HL ;Update the c ursor position.
11471 LD HL,llESSI 1HL• lle•aa9e pointer.
11411 CALL RDSPLY ;Display it. 
11491 LD HL,VID+l43 :HL•Hew cursor position. 
11511 LD (CURSOR) , HL 1Updete the cursor position.
11511 LO HL,llESSl 1HL•ll•••a9e pointer.
11521 CALL RDS PLY I Display it. 
11531 LD KL, VID+l 93 1HL•Video •E!llory pointer. 
11541 LO B,62 1B•Nuaber of character• to be displayed.
H55t LD 1',141 1A•Character to be displayed. 
H5ti8 Cl'\LL DISGPH ;Display the line. 
11571 LO (HL) ,191 ;Display a character. 
11581 INC HL rBuep the video a..ory pointer.
11599 LD (CURSOR) ,HL ;Update the cursor poaltion.
HUI LD KL,11£552 1HL•lleaaa9e pointer.
11611 CALL RDS PLY ;Display it . 
11621 LD HL,VID+641 ;HL•Video aeaory pointer. 
11631 LD B, 7 ;B•Nu9ber of characters to be dis played.
11641 LD A,141 1A•Character to be displayed. 
11651 CALL DISCPH ;Display the line . 
11661 LO (HL),188 ;Dis play • cba [acter . 
11671 INC KL :Buap the video aeaory pointer. 
11681 LO B,54 ;B•Nuaber of characters to be displayed.
116'1 CALL DISCPH :Display the l i ne. 
11711 LD (HL) ,191 1Diaplay a cha racter. 
11711 INC HL :Buap the video aeaory pointer. 
11721 LO ;1\•Nu•ber ot lines. 
11731 llAlllt LO (HL) , 191 character."·' ;Display a 
11741 LD BC,8 I BC•Of faet. 
11751 1'00 KL,BC ;figure the nev video meaory pointer. 
11761 LD (HL) ,191 1Diaplay a character. 
11771 LD BC,SS :BC•Offaet. 
11781 HL,BC :rigure the new video ...ory pointer. 
11791 "°° (HL) ,191 1Diaplay a character.LO 
11811 INC HL 1Buap the video .eaory pointer. 
11811 DEC ;Decr..ent the counter. 
HUI JR "NZ ,llAINI 11.oop till four line• done. 
Hlll LD (HL), 143 1Display a character. 
11141 INC KL :Buap the video ...ory pointer. 
11851 LO 11, 7 1B•Nuaber of character• to be displayed. 
11au LD 1',141 11\•Character to be displayed. 
11871 CALL DISCPK :Dis play th~ line. 
11881 LO (HL) ,143 :Display a character. 
11899 INC HL :BU11p the video aeaory pointer. 
11911 LD B,54 1B•Nullber of character• to be displayed. 
11911 CALL DISCPH 1Diaplay the line. 
11921 LO (HL) ,143 1Displey a characte r. 
11931 LO HL,VID+716 ;HL•New curso r poaition. 
11941 LO (CURSOR) ,KL : Upda te the cursor. 
11951 LO HL,llESS3 :HL•lleaeage pointer.

Cl'\LL RDSPLY 1Diaplay it.'"" CALL CLRllEN 1Clear aenu portion of the acreen.1197 1 llAilll 

11981 LD HL,llESS4 ;HL•"e•aage pointer.

11999 CALL DISllES 1Diaplay it. 
11111 LD HL,llESSS ;HL•·"e•••9• pointer.
11111 CALL DISllES 1Diaplay it . 
11121 LD HL,llESS6 ;HL•Meaaage pointer. 
11131 CALL DISllES 1Diaplay it. 
11141 LD HL,llESS7 1BL•lleaaa9e pointer. 
11151 CALL DlSllES 1Diapl ay it. 
11161 Cl'\LL RUY ;~t a character froa the keyboard. 
11171 SUB llH 1Iait <a l ? 
11181 JR C ,llAIH6 :J...p it it ia. 
11191 CP 4 ria it >a 3 7 
11111 J R NC ,llAIH6 1JUJ1p it it i •. 
1111' LO (DRIVE) ,1' 1Save the drive number. 
11121 LD L,1' 1L•Drlve nuaber. 
11131 LO H,I ;HL•Drive nuaber. 
11141 ADD HL,HL ;HL•Driv• nuaber • 2. 
11151 ADD HL,HL rKL•Drive nuaber • 4. 
11161 HL,HL 1HL•Drive nuaber • 8, 
11171 "°° C,L • 8.LD 1C•LSB of drive nuaber 
11181 LD B,H ;BC•Drive nuabec • 8. 
lll9t 1'Dll HL,BC :HL•Drive nuaber • 16. 
11211 1'Dll HL,BC 1HL•Drive nuaber • 24. 
11211 LD BC , DRIVES 1BC•Craphic nuabera table pointer. 
11221 1'Dll HL,BC 1HL•Drive number table pointer.
11231 CALL DISll!S 1Diaplay the aeaaa9e . 
11241 CALL DISll!S 1Diaplay the •••aa9e. 
11251 CALL DISllES :Display the .eaaa9e. 
11261 CALL CLltAEll ;Clear aenu portion of the acreen. 
11271 LD A, (DRIVE) :A•Drive nuaber. 
11281 CllLL SILECT 1Select the drive and check status. 
11291 JR HC,llAIK4 :Jump lf drlv• la ready.
11311 JR HZ,MAIN2 1Juap lf no diskette. 
11311 LO HL,11!558 1BL•lleaaa9e pointer. 
11321 JR llAINJ 1Juap.
11331 llAill2 LO HL,ll!SS9 1HL•Reaaa9e pointer. 
11341 llAI"3 CALL DISllES 1Diaplay the ...aa9e. 
11351 LD HL,VID+l49 1HL•Bew cursor position. 
11361 LD (CUlSOR),HL 1Update th• cursor. 
11371 LD HL,lllSSll 1HL•lleaaa9• pointer.
11311 CALL ADS PLY 1Diaplay the ..aaa9e. 
113'1 CALL un 1Nait till a key ia preaaed. 
11411 Jll. !\AUil ;Loop. 
11411 llAIN4 LD HL,VID+785 1HL•New cursor poaition. 

expected values. Using the table, Drive 
Timer converts the counter value to a 
real-time display of drive speed. 

Assembling Drive Timer 
Program Listing 1 contains Drive 

Timer for the Model Ill. You can as­
semble it with any editor/assembler. 
The Model 4 version in Program Listing 
2 requires Misosys's EDAS 4.1 edi­
tor/ assembler for assembly. 

Start by typing in the right program 
for your machine. Be certain to enter 
the data values accurately-they're es­
sential for proper program operation. 
After typing in the program, you can 
make copies of the source and object 
codes. 

Drive Timer checks the index hole's 
status by setting the FDC to a Type I 
command status and reading the FDC's 
status register. A Type I command sta­
tus occurs during movement of the disk 
drive read/ write head. However, you 
can force a Type I command status by 
sending a Reset conunand to the FDC. 

To do this, Drive Timer sends a value 
of ODO hexadecimal (hex) to port OFO 
hex. After the program sends the Reset 
command, the FDC reads the FDC sta­
tus register at pon OFO hex. Bit 1of the 
status register indicates if the index hole 
is present (set) o~ not (reset). 

Using Drive Timer 
Both versions of Drive Timer operate 

in the same manner. Once you correctly 
load and execute the program, press the 
key (0-3) that corresponds to the drive 
number you want to test. 

To exit the program and return to 
DOS, pres.s any key except keys 0-3. 
Since Drive Timer uses the index hole to 
time your drives, you must put a disk in 
the drive before the timing test starts. 

Testing a non-existent drive or a drive 
that doesn't contain a disk results in an 
error message. Press any key to return 
to the menu. 

A Word on Adjustments 
Adjusting disk drive speed requires 

opening the computer case, which voids 
your warranty. l strongly suggest that a 
qualified technician perform any ad­
justments. 

For those who want to do their own 
repairs, see Vincent Meyer's article, 
"Drive Ways,'' on p. 42 of this issue. 
Alternatively, the Models III and 4 
technical reference manuals provide 
complete instructions for adjusting 
drive speed. • 

You can reach Marie D. Goodwin at 
Star Route '79, Box 103, Orland, ME 
04472. 
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~ICOll/"""11/ 

11'21 
1101 
llUI 
11451 KAIN5 
11461 
11471 
11411 
114N 
11511 
11511 
11521 
11531 
1154' 
11551 
11561 
11571 
11581 
'1591 
11611 
'1611 
11621 
11631 
11641 ltAIN6 
11651 
116'1 ' 

LO 
LD 
CALL 
CALL 
OR 
JR 
CALL 
LD 
CP 
JR 
PUSH 
LD 
LD 
ADD 
LD 
POP 
LD 
LD 
LD 
ADD 
LO 
JR 
CALL 
JP 

(CUllSOR) , HL 
HL,1118111 
RDSPLY 
RltllD 
A 
NI ,MAINl 
GETSP 
A, (CUROFF) 
c 
Z,llAIH5 
BC 
C, A 
HL,VID+576 
HL,llC 
(HL) ,32 
BC 
A,C 
(CUROf'f') ,A 
HL,VID+576 
HL,BC 
(HL) ,255 
llAill5 
RCLS 
REX IT 

11678 r Diaplay Graphic Line Routine 
11681 I 
1169• DISGPH LO (HL) ,A 
11711 IllC HL 
11711 DJNI DISGPH 
11721 RET 
11731 I 

1Update the curaor. 

1HL-Meaaa9e pointer. 

1Display it. 

1Scan the keyboard. 

1Iey pre1aed?

1JUJ1p if a key waa preaaed . 

1Get the new curaor offaet. 

1A>-Old curaor offaet. 

1Are the offaet• the sa•e? 

1Loop if they are. 

1Save the naw cur1or otfaet. 

1BC;Old curaor offaet. 

1HLsVideo line pointer. 

;HL•Video •••ory location. 

1£raae the indicator. 

1Restore th• new cur•or offaet. 

1A•New curaor offset. 

1Save it. 

1HL•Video line pointer. 

1HL•Video ~••ory location . 

;Display the indicator. 

1Loop. 

;Clear the acreen. 

1Return to DOS. 


1Display a character. 

18wop the video •••ory pointer. 

1Loop till done . 

11teturn. 


11741 1 Clear Menu Portion of the Screen Routine 
11751 I 
11761 CLJUIEll LO HL,VID+713 1HL~Video •••ory pointer. 
11771 LO D,4 1D• Nuaber of lina• to clear. 
11781 CLIUIH PUSH HL ;Save the video ...ory pointer. 
11791 
11111 
11811 
11821 
11831 
11841 
11851 
11..1 
91871 
11881 I 
1101 ; 
11911 I 

LO 8,54 rB•Nua bar of character• to display. 

LD A,32 rA•Character to ba diaplayed . 

CALL DISGPH rDisplay the line. 

POP BL 1Restore the video •e•ory pointer. 

LD sc,u 1BC•Offaet to the next line . 

ADD HL,llC 1Update the video ...ory pointer. 

DEC D 1All line• done? 

JR NJ ,CLJUll!il 1Loop if not . 

RET 1Return. 


Update Cursor and Diaplay Meaaage Routine 

11911 DISMES LO E, (HL) 1l!i•LSB of the new curaor position. 
11921 INC HL 1Bump the •••aage pointer. 
11931 LD D, (HL) 1D•MSB of the new curaor position. 
11941 ItiC HL rBump the maaaa9e pointer. 
11951 LO (CURSOR) ,DE rUpdate th• cur•or po1ition. 
11961 JP RDSPLY ;Display the maaaaga. 
11971 
11981 1 Select Drive and c;.t Statua Routine 

12161 SELCTl LO 
12171 OUT 
12181 LD 
12191 OUT 
82211 LD 
12211 SILCT2 DJNZ 
ll221 LD 
ll231 SILCT3 CALL 
12241 JR 
12251 SILCT' CALL 
12261 JR 
12271 XOR 
12281 RET 
122tl SELCT5 PUSH 
12311 DEC 
12311 LD 
12321 OR 
12331 JR 
82341 POP 
12351 POP 
12361 scr 
12371 R£T 
12311 8£LCT6 POP 
12391 IN 
12'91 BIT 
12'11 RET 
12421 I 
12431 1 Ti•• the Drive 
12441 I 
12451 GETSP DI 
12UI LI> 
12,71 LO 
12'81 OUT 
12491 LD 
12511 OUT 
12511 LD 
12521 G!TSPI DJNI 
12531 GETSPl IN 
12541 BIT 
12558 JP 
12561 G!TSP2 IN 
12571 UT 
12581 JP 
125N G!TSP3 INC 
12611 IN 
12611 BIT 
82621 JP 
12631 GET8P4 INC 
12641 I N 
12651 BIT 
12661 JP 
12671 EI 
12681 LO 
126 99 LO 
12711 GETSP5 LD 
12711 INC 
12721 LD 
12731 11«: 
12741 INC 
12751 LD 
12761 CP 
12771 JR 
12781 LO 
12791 CP 
12811 GETSP6 JR 
12811 DJNZ 
12821 GETSP7 LD 
128311 LD 
12841 RET 
12851 

A, (DRVS!L)
(SEL) ,A 
A,ll>tH 
(C!CD) ,A 
B,11 
SELCT2 
BC,2411H 
S!LCT5 
111,SE!.CT3 
SELCT5 
Z,SELCT4 
A 

AF 
llC 
A,B 
c 
NZ,SELCT6 
AF 
BC 

AF 
A,(CMI>) 
l ,A 

1A•l>rive ••lect ...k. 
1Raaelect th• drive. 
;A•PDC r•••t coaoand. 
1Reaet the f'DC. 
1B•l>elay counter. 
1Dalay till roe i• ready. 
1BC•Loop counter . 
1Index hole? 
1Loop if it ii. 
1Index hole? 
1Loop if not. 
1Plag drive ready . 
1Ratu rn. 
I 5ave the fla9a. 
1Dacrement the loop counter. 
1Ia the 
1 loop complete? 
1Jump if i t ian't . 
1Raator e the flaga.
1Clean up the atack . 
1Fla9 error. 
1Return. 
1Clean up the atack. 
1A•f'DC e tatua. 
1Set Zer o flag for index hole atatua . 
1Return. 

and Figure Curaor Position Routine 

BL,I 

A, ( DllVSEL) 

(SEL) ,A 

A,IDIH 

(Clll>) ,A 

B,11 

G!TSPI 

A,(CMD) 

l,A 

Nl,G!'I'SPl 

A, (CllD) 

l,A 

1,GETSP2 

HL 

A, (CllD) 

l,A 

NZ,GETSP3 

RL 

A,(OID) 

l ,A 

l,G!TSP4 


IX,SPTAB 

B,37 
E, (IX) 
IX 
D,(Il) 
IX 
IX 
A,B 
D 
NZ,GETSP6 
A, L 
E 
NC,GETSP7 
GETSP5 
C, (IX-1) 
B,ff 

1Diaable the interrupt• . 
1HL•Tiae countei. 
1A•Drive select maak . 
1Reaelect the drive. 
;A•f'DC reaet co11111&nd. 
1Reaet the f'DC. 
1B•l>elay counter . 
1D• l•y till roe i• ready. 
1A•FDC atatua. 
1Index hole? 
1Loop if i t i•. 
1A•FDC atatua. 
1Index hole? 
1Loop if not. 
1Bump the ti•• counter. 
1A•FDC statua. 
1Index hola? 
1Loop if it ii. 
1Bump t he time counter. 

1A• PDC etatua. 

1Index hole . 

1 Loop if not . 

1Enable the interrupt•.

1IX•Speed l ookup table pointer. 

1B•tlumbez of apeed valu••· 

1E•LSB of the apead value. 

1Bump the tabla pointer.

1D•MSB of the apaad value . 

1Buap the table pointer. 

1Buap the table pointer.

rA•MSB of the time counter . 

1Compare it with the apeed value. 

;Jump if the MSB• don't match. 

1A•LSB of the ti•• counter. 

;Co•pare it with the •peed value. 

1Jump if it'• the correct position. 

1Loop till the end of the table. 

1C•New video ~a11ory offaet. 

1BC•New video memory offset . 

;Return . 


ll9N 1 
UHi Sl!!LECT 
12111 
82129 
12831 
12141 
12151 
12161 SELCTt 
12171 
12181 
12898 
12111 
12111 
12121 
12131 
12141 
12151 

LD 
LO 
LO 
ADD 
LD 
LO 
IN 
PUSH 
LO 
OUT 
POP 
RLCA 
JR 
LD 
CALL 
JR 

C,A 

11,1 

HL,DRVTAB 

HL,BC 

A, (HL)

(l>RVS!L) ,A 

A, (CllD) 

AF 

A, (ORVS!L)

(SEL) ,A 

Af' 


NC,S!LCTl 

BC,8111H 

RPAUSE 

SELCTI 


;C•Driv• nuaber. 

1B•Drive number. 

1HL•Or i va aelect maak table point er . 

1HLKOrive aelact maak pointer.

;A•Dr ive aalect ..ak. 

1Save it . 

1A•Disk atatu1. 

:Save the atatua. 

1A•Driva •elect ma1k. 

1Select the drive . 

1Get the atatua. 

1Were the drive• already 

rJuap if they were. 

;BC•Delay counter. 

;Delay ti l l drive• get up 

;Loop . 


se lected? 

to speed. 

12861 Variablaa, Tablea, and lle•aa9a• 
12871 I 
IUH DRIVE DEfB I 
92891 CUROFP' D!f'B 12 L/Jtlllf I continllftJ 
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Award Winning Software! 


Reader's Choice Awards 
1st place for data communications 

80 Micro Jan. 1984 

Top Rated 
Microcomputer Software Letter 
March. 1983 

··oMNITERM is a beautifully designed program .. . ·· 
Software Review March. 1983 

..It has become the standard for TRS-80 terminal software:· 
80 Micro June/ July. 1982 

..The documentation is excellent:· 
80 Microcomputing April. 1982 

..OMNITERM (is) a contender for the title of best in its class... 
Byte Feb. 1982 

··1have to applaud the craftsmanship evident in the OMNITERM package:· 
lnfowortd Oct. 1981 

..OMNITERM has my vote as the top TRS-80 program available today:· 
Mlcrocomputing June, 1981 

OMNITERM. the professional communications package. has been winning top 

ratings from reviewers and users since 1981. We think we know why. 


SMART TERMINAL EMUumGN AND FILE TRANSFER DESIGNED wrrH USERS IN MIND 
OMN ITERM turns your personal computer intoa terminal OMNITERM is run from a single main menu which keeps 
which can communicate with any other computer sys­ the user in control. You can run your printer. review the 
tem. mainframe. minicomputer. or microcomputer. text which has scrolled off the screen. automatically dial 
OMNITERM can put you in touch with your company's and logon with a smart modem. and store all settings in 
mainframe. for example. or your branch offices. clients. a file for easy access. Whether you are a first time user of 
customers. and suppliers. You can send and receive fi les communications software or an expert. OMNITERM 
using the popular XMODEM protocol. run programs. use makes it easy to get the job done. 
electronic mail systems. access remote data bases and 
information services. The applications are limitless. BUY wrnt CONnDENCE 

OMNITERM comes with complete. professional docu­
COMM'IBILITY AND COMPLETENESS mentation and free telephone support. There are sample 
OMNITERM is a full featured program which offers com­ settings files for several of the most popular information 
plete control of the RS-232 settings. user definable car­ services and default settings to make it simple to get 
riage return. line feed and echoing. translation tables for started. You can buy OMNITERM with confidence since it 
all 256 characters. character and line pauses as well as is proven software that has been winning praise from 
XON/ XOFF. These and many other possible settings guar­ reviewers and users since 1981. 
antee that OMNITERM will communicate with any re ­
mote system using any modem including smart modems 
fur autodial and logon. 

Omnlterm 

PROFESSIONAL COMMUNICATIONS SOFTWARE 

Minimum Requirements: 
SM rour - °' call l.lndbertft s,_..TRS-80 4t-St.-.--. lllA01IOl. TeleClllOM TRS-80 TRS-80 IBM PC/ XTModels II. (117) 152~ll. S-C.· TCAl11. Delphi· llNDeUIClH.

Models 1. 111 Model4 12. 11 C-Sene. 70310.H7.llllll PC -111111 IT.,.,...._...,
32K memory 32Kmemoty 128Kmemory tr- of 111111. Tllll-IO is 1 It-of T-y COfPOflllOn 

$95.00 
MK memory

$95.00 $245.00 $175.00 
MasterCard, VISA, and C.O.D. 

W1tn at least one d1'>1< <ll•~ an<l an asyocrvooous cornrnun.cauons ooard 
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Ot 

• LuJ1111 I rontuuwd 1 31 41 DEPB COUNT 
13142 COUNT DEPL COUNT+! 
13151 DEPW 11 4 89 

12 911 DllVSEL DEFB I 
~ 

13151 DEfB COUNT ~ 131 52 COUNT DEPL COUNT+ I12 911 DllVTAJ! DEFB &lHc:;­ 0~o cn• 
1 3169 DEPW 1147012911 DEFB 82H-o :;- 0 iiij3 7(" 1 2 91 2 DEFB 84H 1 31 61 DEFB COUNT:TclO .!.t er - .. 12913 D£F8 88H 13162 COUNT DEFL COUNT+ ! 

C ID (l)n 
(/) !!.:c - n>m 

12921 SPTAB DEFW 11933 13179 DEFW 11451 ;;~ Ill 12 921 DEFB COUNT 1 3171 DEPB COUNT er o - - 7f" ~ 1 2 922 COUNT DUL COUNT+l 1 3172 COUNT DEFL COUNT+l::JJ .,, ~ 3 12 931 DEFW 11914 1 3181 OEFW 114 31 :;-~ Ii 
12 931 DEFB COUNT 1 3181 DEFB COUNTi 

IQ ­ 12 932 COUNT DEPL COUNT+l 13182 COUNT DEFL COUNT+! ... '<..."' 12 941 DEFW 11 895 13191 DEPW 1141 2 

' 12 941 DEPB COUN1' 13191 DEFB COUNT 
12942 COUNT DEFL COUNT+l 13192 COUNT DEFL COUNT+l 
12951 DEFW 11875 1 3211 DEFW 11393 
1 2 951 DEPB COUNT 1 3211 DEFB COUNT 
12952 COUNT Dl!:PL COUNT+l 1 321 2 COUNT DEPL COUNT+! 000 00_ 

­i 
12961 D£FW 11856 
 13211 DEPW 11373 -- ~~ ~ . ~-} o~ »-r 

~ Dll»DI 12961 DEFB COUNT 13211 DEFB COUNT 
12962 COUNT D£PL COUNT+l 

3: 
13 212 COUNT DEPL COUNT+l 

1 2971 DEFW 11837 
~ 7(" 7(" 7(" - , I 

13 221 DEFW 11354 
12971 DEPB COUNT 13221 DEPB COUNT 
1 2972 COUNT DEPL COUNT+l 13 222 COUNT DEFL COUNT+ l 
12981 DEFW 11818 13 231 DEFW 11 335 

13 231 DEFB COUNT 12981 DUB COUNT~.:>.:>ww l ;' 
13232 COUNT DEFL COUNT+l 

1 299' DEP'W 11798 
: : : : : .... I I 1 2982 COUNT DEPL COUNT+} 

13241 DEFW 113 15 
12991 DllPB COUNT 13241 DEFB COUNT 
1 2992 COUNT DEPL COUNT+} 13242 COUNT DEFL COUNT+l 
13111 DEP'W 11779 1 3251 DEFW 11 296 
13111 Dl!:PB COUNT 13251 DEFB COUNT 
13112 COUNT DEPL COUNT+l 13252 COUNT DEfL COUNT+l 
13111 DEFW 11761 13261 DEl'W 11277i! ~: : I~ -~~I I 13111 DEFB COUNT 13261 DEPB COUNT 
13112 COUNT DEPL COUNT+l 13262 COUNT DEPL COUNT+l 
1 3121 Dl!:PW 11741 13271 DEl'W 11 25 8 
13121 DEPB couirr 13271 DEFB COUNT 
13122 COUNT DEPL COUNT+l 13l72 COUNT DEFL COUNT+l 
13131 DEP'W 11721 13281 DEl'W 11 23 8 

• :C OOOO 13131 Dl!:Pll COUllT0 13281 DETB COUNTf\,). I I I I 

•DI 13282 COUNT DEFL COUllT+l 
O Q. OUIO 

1 3132 COUNT DEPL COUNT+lCll ..,. N-"~U'I 
13141 DEFW 1171 2 132ff MESSI DEPM ' Mode l II I Floppy Diak Ti••• 11 .11 . 11 '• ..... m 13291 DEFB 11!. 1 3141 DEFB COUNT 

8UI 0 ,. 13142 COUNT DEFL COUNT+l 13292 D!FBii• •13293 DEPB 191 
Ill 

1 3151 DEFW 11682 
13151 DEFB COUNT 13294 DIPll 191 c 1 31 52 COUNT DEFL COUNT+} 13295 DIFB 3

!I:" 13161 DEl'W 11663 13311 Ml!lSSl DEPM 'Copy r i 9h t ' 
13161 DEFB COUNT 13311 DEFB 21t:>Cll c 13162 COUNT DEFL COUNT+l 13312 DEFB 239c; 

::J 
fil 13171 DEFW 11644 13313 DIFB 21 :I 
::J 13171 Dl!:FB COUNT 13314 Dl!:PM ' 1 9 83 By llark Goodwin ' ~-CD 13172 COUNT DEPL COUNT+} 13315 DEFB 11 

13181 DEl'W 1162 4 
; · Cl.. 

13316 DIPB 8-
a 
~ 13317 DIPB 191 

1 3182 COUNT DEFL COUNT+l 
13181 DEFB COUNT "' 

13318 Dl'lP'll 191 
1 319' DEPW 11 61 5 13319 Dl'lPB 3 
13191 DEFB COUNT 13311 Ml!:SS2 Dl!:PB 191 

13315 DIPM 1-4 .5 llPll : +4. 5 llP11 1 ' ~ 13192 COUNT DEFL COUNT+l ' 0. 13111 DEFW 115 86 13316 DIPB 11a: 13111 DEFB COUNT 13317 D!FB 8 
13182 COUNT DEFL COUNT+l 13318 DEPB 191~ 13118 DEPW 11567 13319 DEPB 191 

I 
I I 3 

1311 2 COUNT DEFL COUNT+l 
13 111 DEFll COUNT 13 321 DEPM 2 3 ' 

13321 Dl!P'B 11 
1 31 21 DEFW 11547 13322 DEPll 8 
13121 DEPll COUNT 13323 DEPB 191rnJ

• 

. 13122 COUNT DEFL COUllT+ l 

~ 13 324 D!Pll 191 
13131 DEPW 115 28 13331 DEFll ' 9 I I' 
1313 1 DEfB COUNT 13331 DIFll 11 
1 3132 COUNT DEFL COUllT+l 13332 DEPll 8 

~ 
 . 
 13141 DEFW 1151 9 
 13333 Dl!P'll 191 ~ 
Lisliltf I .-iltwd 



NEW FROM HOLMES ENGINEERING 
INTRODUCING 

a portable micro driver• 

A Small, Fast Storage Device 

For your TRS-80™ Model 100, NEC 8201T111 
, and 

Olivetti™ M-10FAST COMPACT 
Faster and easie r than bulky Fits easily into a briefcase with 


cassette tape storage. your lap computer. 

Up to SO",, faste r than the PMD· lOO Carries a self contained re·cha rgeable 


(The Bullets older brother) power supply for itself and the computer 


EASY ECONOMICAL 
Ready to plug into the existing 1~ the cost of available floppy disk 

computer RS232 port. storage systems 
Operates on menu driven commands Extra wafer thin tapes store 

from your compute r up to 64K per tape 

INCLUDES: 
THE BULLET. Manual, 
Wafer Tape, Charger, $369.95* 
 Connecting Cables 

SPECIFICATIONS: 
BULLET: DEM: S1, x8x2' , . WEIG HT: 41! lbs .. 16K RAM 
buffer, driver program is ROM based, liles transferred at 
9600 BAUD. Connecting Port: RS 232 
C OILE D C ABLE: LENGTH: 6 ft . BATTERY: 12V· 
approx. 8 hrs. of power. C HARGER: 1 JOV.SQ 60 HrZ· 
ISV output will rec harge power the PMD and computer 
WAFER TAPES:.2\xl 9 16x3 16. 

If you a re not completely satisfied with these 
Holmes products, you may return them for a 
full refund within 30 days from date of purchase. 

THE VID-80™ PACKAGE 
• Converts your T RS·80 Model Ill computer and display screen from: 

64 CHARACTERS BY 16 LINES to 80 CHARACTERS BY 24 LINES 
• Plugs inside your Model Ill · no modifications are necessary. 
•Automatically "patches" most DOS programs over, to run in the new 80x24 mode . 

CP/ M FEATURE 
• T his "computer language" option makes available thousands of popular programs. 
• Uses a RAM disk to c reate instantaneous disk storage. s39999
• Will read and wri te 17 different disk formats. 

VID son• WITH EXTENDED MEMORY OPTION 
•Extends your VID·80 and Model Ill another 64K for a total of 112 kilobytes (K) of storage. $49999 
• Reverse Video Module 

VSEYOUR: 
For orders call or write: *5% d iscount if you pay by cashier's c heck/M.O. 

Holmes Engineering, Inc. • Add 3",, shipping in U.S., 15",, outside U.S. - 5175 Greenpine Drive • Prices and specifications subject to change without notice. 
• Some items may require 4-6 weeks for delivery. Murray, Utah 84123 

(801) 261·5652 ..-1 53 WE CHARGE 
WHEN WE 

SHIP PSST: WATCH FOR OUR CHIPMUNK"' 

, S.. U•t of AdvwtlHr• on P•(l9 152 80 Micro, August 1984 • n 
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CID 
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Lislinl I <0ntillwd 

13334 
13341 
13341 
13342 
13343 
13344 
13351 
13351 
93352 
13353 
13354 
13355 
13356 
13357 
13358 
13359 
13361 MESS) 
13361 
13371 llESS4 

DEl'B 
DEFll 
DEFB 
DEFB 
DEFB 
DEFB 
DEFll 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFll 
DEFB 
DEFW 

191. 
11 
8 
191 
191. 
11 
8 
191 
191 
11 
8 
191 
191 
13 
'Dr i ve • 
13 
VID+737 

l 2 3 4 5 6 7 8 9 I l 2 3 4 5 6 7 8 9 ' 

: . : . :.: . 1. : . : . : .:.:.:. :. : . : . :.: . :. 1.: 1 

136U 
13611 
13611 
13612 
13613 
13614 
13615 
13628 
83631 
83631 
83632 
83 633 
13634 
83 635 
93641 
13651 
13651 
13652 
13653 
13654 
9365 5 
83668 

OEFW 
DEFB 
DEFB 
DEPB 
DEf'B 
0£f' B 
DEFB 
DEFW 
DEFB 
DEFB 
DEFB 
DEt'B 
DEf' B 
DEFB 
DEPW 
DEPB 
DEFB 
DEPB 
DEFB 
DEFB 
DEFB 
DEl'W 

VID+898 
141 
141 
143 
141 
141 
3 
VID+77 8 
176 
141 
141 
148 
176 
3 
VI D+834 
32 
17 6 
1 88 
10 
131 
3 
VID+89 8 

13673 
136 74 
13675 
13681 
136 91 
136 91 
13692 
83693 
136 94 
13695 
13781 
13711 
13711 
1371 2 
13713 
13714 
13715 
1 37 21 
13731 
13731 
13732 
13733 

DEFB 
DEPB 
DEFB 
DEFW 
DEFB 
DEFB 
DEPB 
DEFB 
DEFB 
DEFB 
DEf'W 
DEPB 
DEFB 
DEPB 
DEFB 
DEFB 
DEPB 
DEFW 
DEPB 
DEFB 
DEPB 
DEFB 

141 
141 
3 
VID+771 
176 
141 
148 
148 
176 
3 
VI D+834 
32 
141 
141 
141 
179 
3 
VID+898 
131 
141 
141 
141 

13381 
13381 
13391 llESS5 
13411 

DEFll 
DEFB 
DEPW 
DEFll 

'Menu• 
13 
VI D+77 9 
'I - To time dri ve I. 2 - To ti•e drive 2 . ' 

13671 
13671 
1367 2 

DEf'B 
DEFB 
DEf'B 

H3 
HI 
HI 

13734 
137 35 
1370 

DEFB 
DEFB 
END 

131 
3 
llAIN 

End 

13411 DEPB 1 3 
13411 llESS6 DEFW VID+843 
13421 DEPll 'l - To ti •e dr i ve l. 3 - To time dri ve 3.' 
13421 DEPB 13 
13431 JIESS7 
13441 
13441 

DEFW 
DEFll 
DEPB 

VID+917 
'Presa any 
13 

ke y (e xc ept I t o 3) to exit the proqcaa.' Program Listing 2. Drive Timer program for the Model 4. 

834 51 llESS8 
13461 
83461 

DEFW 
DEFll 
DEFB 

VID+7 89 
' <Drive 
93 

i s not in the s ys t e• > ' 
80180
801 18 
001 20 

' 
; 
; 

Model 4 Fl oppy Di s k T i ~e r 01.00.00 
Copy r i ght (c) 1983 By Mo rk D. Goodwin 

834 71 llESS9 
8348' 
83481 
8349' llESSle 
13491 
13511 DR IVES 
13518 
13511 
1351 2 
13513 
83514 
83515 
13528 
1353 8 
83531 
83532 
83533 
83534 
93 535 
83 541 

DEf'W 
DEFll 
DEPB 
DEFll 
DEFB 
DEFW 
DEPB 
DEFB 
DEFB 
DEFB 
DEPB 
DEFB 
DEFW 
DEFB 
DEPB 
DErB 
DErB 
DEPB 
DEPB 
DEFW 

VI D+7 88 
' <Diskette 
113 
1 Prea a any 
13 
VID+7 78 
176 
HI 
141 
141 
176 
3 
VID+834 
191 
176 
148 
131 
191 
3 
VID+89 8 

is not 

key t o 

in the 

r eturn 

drive > ' 

to the menu .' 

0013 0 ; 
00140 CHO 
00150 SEL 
00160 eos P 
00170 @DSPLY 
081 80 @EXI T 
00190 @FLllGS 
08 200 @KBD 
00210 @K EY 
00 220 @PllUSE 
00230 @VDCTL 
00240 COU NT 
002 50 SVC 
00 260 
00 270 
00280 
UD290 OllTll 
00380 
09 310 
08 320 COUNT 

EOU 
EOU 
EOU 
EOU 
EQU 
EOU 
EOU 
EOU 
EOU 
EOU 
DEFL 
HllCRO 
LD 
RST 
ENDM 
MllCRO 
011 

DB 
DEF!, 

01'011 
01' 411 
2 
10 
22 
101 
8 
l 
16 
15 
3 
t SVC 
11 , •svc 
2811 

101\Tll 
IDllTI\ 
COUNT 
COUNT• I 

83 551 
13551 

DEFB 
DEFB 

13 1 
10 

08 33 9 
00340 

ENDl-I 
ORG 30 0011 

13552 
13553 
8355 4 
13555 
8356' 
83570 
93 571 
93 57 2 
03 573 
03574 
0357!> 
835 811 
835 91 
13 5 91 
135 92 
835 93 
83594 
83595 

DEFB 
DEFB 
DEFB 
DEFB 
DEf'W 
DEPB 
DEFB 
DEFB 
DEPB 
DEFB 
DEFB 
DEFW 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

lU 
1411 
131 
3 
VID+771 
32 
176 
188 
32 
32 
) 

VI D+83 4 
13 1 
32 
191 
32 
32 
3 

0035 9 ; 
UUJbU ; Ha i n 
0037 0 ; 
00380 Ml\IN 
00) 90 
00400 
0041 0 
00 420 
004 30 
00440 
00450 
00 460 
00470 
00480 
00 4 90 
00 500 
00 510 
00 520 

Proqran Loop 

LD ll L , MESS O 
SVC @DSl'l.Y 
LD II L, GRJIPll 0 
Cl\LL DI SGPll 
LD C, 191 
SVC @DSP 
LO llL , 01 1611 
CllLL POSCUR 
LO llL , MESSI 
SVC @DSPLY 
LD Ill, , 01 4flt 
CllLL POSCUR 
LD C, 191 
SVC @DSP 
SVC @DSP 

ltL• Mee1a9 e Po int e r . 
Di sp lay 1t . 
HL•Craph i ca table pointer . 
Display 1t. 
C•Char actc r l O be displ ayed . 
Display i t . 
HL•New screen position . 
Repos iti on the cursor . 
HL• Heaaage pointer . 
Duplay 1t. 
HL•New screen position . 
Repo s it i on the cu rsor . 
C•Characte r LO be displayed . 
Di s play it . 
Di sp la y 1t aqa i n . 

tmm1tlc'()1tlmwd 



ANYONE CAN USE OUR SOFTWAREI 

MAIL PAC II and CHECKING PLUS represent a 

new generation of computer software. Our 

software doesn't even need a manual! Any­

one can quickly learn to use either package 

by following simple, explicit on-screen 

Instructions. But, for those of you who insist 

-- we've included a complete user's manual 

as well. 

-~., ... -.U\I, J-.c 

I~ "6U 'ff\ 

.. M •i f' • 


"- ­
P., TO TM!. 

'";;;J~ H-- ~LA-;;c-ECKING PL.isMAIL PAC II 
"'EMO 

•;G1t.00 1(.&! 1: 0%H,~ • oa~r. - - -- ~ 
MAIL PAC II FEATURES: CHECKING PLUS FEATURES: 
High Capacity -- Complete Check Register -­
stores from one to one m1lhon names in Zip Code. Numerical or Alpha ­ checking Plus stores your entire check register in a disk hie, and then 
betical order The only hm1tat1on is your disk storage space uses the data to balance your account. track your expenses. and help 

you make budget proiecttons Review the entire checkbook. enter Flexibility -- checks. deposits. fees and ad1ustments, mark outstanding checks when 
Prints your ma1hng hst on 1 2. 3. or 4-across labels (with up to 5 user paid. and get an instant cash balance at any ttme All data can be viewed 
defined hnes on each label) or as a compact user-designed directory onscreen or printed out in repor1 form. 
The record length is completely user-defined, and each field within 
each of your records is completely variable (allowing storage of any Tax Preparation -­
number of characters for any par11cular address entry) Devote fields s1orage of monthly and yearly totals and other 1mpor1ant 1nformat1on 
to telephone numbers, codes or even special messages related to each aids in income tax preparation, for your personal use or for your 
par11cular name on file accountant 

Powerful -- Handles the Details - ­
A built - In word processor allows you to create person•lized form letters store names and addresses for frequently wrttten checks, then print 
for each •ddress on your hat (or 1ust • par11cular group of addresses) checks to flt standard window envelopes. eliminating the need for extra 

typing. You can even store any comment. explanatton or other message
Ease of Use -- (up to 255 characters) related to a particular check 
create new ma1hng lists. review ex1st1ng hsts. handle changes of 
address, delete cancelled names. son ltsts. and purge duplicate names Automatic Monthly Bill Payments - ­
from your files Complete on-screen instructtons tell you in plain Enter amounts and names of payees for all of your flxed-<:ost monthly 
english exactly how to accomplish all of these tasks. payments. and then sit back while the system automatically prints 

checks. 

MAIL PAC II ........................ . $99.95 CHECKING PLUS ............. . .. . . . . $99.95 

Both Programs Require 48K And At Least One Disk Drive (2 Drives For FREE- TRS-8J Mod lW & 4 progzms ~ on DaA.is (rrttrun sysEl'Tl). 
Higher Storage CapadbeS) And All Hard Disk Systems Are Supported. ~DosP'A.isalso avaiab1e. 

FOR YOUR TRS~O" • APPLE" • IBM PC" • NEC" • OSBORNE" • XEROX" • KAYPRO" • TELEVIDEO" • ZENITH'' • SANYO" 
DEC" • Tl PROFESSIONAL COMPUTER" • SUPERBRAIN JR" • EPSON'' • Any CP/ M'' Computer 

CPIM-INI- ~"""''be.......,,.... wtlh -·- BASIC (MBASIC 0< BASIC• ) 

TAS ... ,, ~.,, '•ndy Cot-p • APPLE 1.-.de"\er\. App.. Cotp IBM PC lf.O.fNI"' BM Ccwp Al A.Al trademer\ A.'811 Inc OS80RNE f~\ OstiicN'ftil Corp X( AOX ,,..,......"' XefOA Corp 


KA'f"PR O lf~t.. Non l1nnt Sys~ms Inc lEL EVtOEO 1t•~ T~eo S)"!t'm tnc SAHVO lfedetne•" S.tty0 COrp NEC tr~ll. NEC COfi> DEC tf*'°"9\afk °'9•Ulf [QVtPf'141"11 Cof p 

Z('-llTH 1'809f"°'a r .. z e ,..th Coro Tt PftOFESSK>NAL COMPUTER t~t\. Te.-..• ll'lstf""*'ll.. Inc SUPER8AAl'-l t'80l!nt•\ lnlenec:Corp · cP Mt~A()qt.I~ · EPSON t tldtt....rti EOMnCorp 


OUR SOFTWARE CATALOG 
H & E Computronics. Inc. has mailed more than t million 
software catalogs since 1978 Send $2 forour new 64-page 
catalog today• (We also send you our catalog FREE with 
every order) DEALER INQUIRIES WELCOME 

30-DAY MONEY BACK GUARANTEE 
"' • LL PlllCU & SPECIFIC• TIONS SUBJECT TO CH•NGE ··• 

DELIVERY SUBJECT TO •V•tL•81LtTY 

HOUll
24 0 110£11 

SO N. PASCA CK RD .• SPRING VALLEY. N.T 10977 LINE 
(91 4) 425-1535 

AOO $3 00 FOR SHIPPING IN UPS •RE...S 
A OO $4 00 FOR C 0 O OR NON~UPS ARE...S NEW TOLL·fllfE 
A OO $~ 00 TO CANAOA & "'EXICO ORDER LINE 
ADO PROPER POST AGE OUTSIDE Of US - '°"''~ 0t .. ' '"' " ' 

CANADA & "'EXICO (llOO) 431 -2111 

116 

http:DosP'A.is
http:�;G1t.00
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• DISPLAYS CORRECTSPEUJNGS: 
If you don 't know the correct spelling, 
EW wi I I look it up for you, and display 
the dictionary. 

• VERIFIES CORRECTIONS: lfyou 
thin k you know the correct pell ing of 
a word, EW will check it fo r you before 
ma king the corrections. 

• HYPHENATES AUTOMATICALLY: 
<Optional l. lnsen.s d iscretionary hy­
phe ns throughout text. 

• GRAMMAR & STYLE CHECKER: 
<Optional I. ldentifie 22 types of <.'Om­
mon e rrors. Makes suggested cor­
rections with the stroke .o{ a key. 
Runs within EW. 

• 50,000 WORD DICTIONARY: Uses 
only 2'h bytes per word: add as many 
words as you wish. . 

• FASTCORRECTING: lnaslittleas 
30 seconds, Electric Webster can return 
you to your Word Processing program, 
with your tex t fully corrected and on 
your screen. 

• INTEGRATES: into 12 different word 
processing programs: WordStar, Spell­
binde r, Pa lantir, Ne wScript, Lazy 
Writer, SuperScripsit, Scripsit, Elec­
tric Pencil . Copy Art.. Superscript, Zor­
lof, and LeScript (specify). Begins 
proofing at the stroke of a key: returns 
you to word processing automatically. 

,......-.~--=:--- --..................~ 

uThe Cadillac" 
of spelling checkers 

0 Microcomputing, 9182 

VOTED #I: For thesecond straightyear, 
Electric Webster was voted the 111 spell­
ing checke r in the BO Micro Reader's 
Choice Award . C 1/83, 1/84 ) 

''The most he lpful program I've found is 
Electric Web ter. Aft.e r look ing at nine 
proofreading programs, I've settled on 
Webster .. ."Creatiue Computing, 11183 

This dictionary is not published by the 
original publishers of Webster's Dictio­
nary or their succes.sors. 

ACCLAIMED: 
"Electric Webster is the best . Just read 
any review in any magazine and I don't 
believe tha t you will find eve n one dis­
agreement to that s tatement." CINTUG, 
Cincinnati's Users Group Mag., 4183 

..Now there' a program called Electric 
Webster that would let me WTite to 
Presidents and Kings and never feel em­
ba rrassed. Miss Mulberry would give 
Electric Webster an A+ , and so will you." 
Computer User, 1/84 

Performance "Excellent"; Documentation 
' 'Good"; Ease of Use "Excellent"; Error 
Handling "Excellent". Info World, 8182 

LOW PRICES: 
TRS-80 Electric Webster $ 89.95 

w/Correcting Feature $149.95 
Hyphenat ion $ 49.95 
Grammar & Style Checker $ 49.95 

C P/M, PC/DOS or MODEL 2000 
Electric We bster $209.95 
(with Correcting Feature) 
Hyphenation Option Included* 
Grammar & Style Option Included* 

*Limited Time Only 

CORNUCOPIA 
SOFTWARE 

(415) 524-8098 
Post Office Box 6111 Albany, California 94706 

80 • 80 Micro. September 1984 



Learn to Program Like a Professional! 


THE COMPLETE BOOK OF RANDOM ACCESS 

& DATA FILE PROGRAMMING 


Written for TRS-80"' I, II, & Ill - IBMTit /PC - APPLET» M/S - OSBORNE"' - HEATHT" - DEC™ -
SUPERBRAlff" - and all Computers using CP/M with Microsoft BASIC'" 

The last word on disk random access and hie handling techniques. this series is intended for everyone - be91nning programmers. businessmen 
and pro fessionals will learn how to create custom programs to handle inventories, ma11tng Its ts. work schedultng. record keeping. and many other 
tasks. while more experienced programmers will learn advanced, professional programming techniques for faster. more efficient data storage 
and retrieval 

Although random access file handltng is a matter of some complexi ty, the subject has been treated in a simple and down-to-earth fashion . so that 
anyone with some small familiarity with programming in Microsoft BASIC will be able to cope with the material Each stage o f learning uses a 
sample program as a starting point. The programs g row In capability and complexi ty as the books progress into all of the venous aspects of hie 
handling and record manipulation An extensive effort has been made to keep the material coherent and every program ltne 1s explained 1n detail 

Volume I 

BASIC FILE HANDLING 


• 	The wri ting o f a Menu to summarize program functions 
• 	 Screen format for data entry 
• 	 T he creation of a basic record 
• 	 The FIELD and LSET routines for buffer preparation 
• 	 Disk storage o f random access records 
• 	 Changing or edi ting stored records 
• T he LPRINT capability from disk using three different formats 
• 	 Sorting the random file 
• 	 Search ing by name or key held 
• 	 Search in " next"' or " prior" fashion 
• 	 Purging deleted records 
• 	 Using disk hie data for calculations 
• 	 Future expansion of data fields 
• 	 Using flags to prevent program crashes 
• 	 Date setting , printer on-hne and many other routines to make a pro­

gram run like a commercially written program 
VOLUME I ..............................................$29.95 

Option Vol. I Program Diak 
TRS-80 Model I/Il l. .. . . . . . ......................$28.50 
TRS-80 Model II ......................................$32.SO 

Volume II 

ADVANCED FILE HANDLING TECHNIQUES 


• 	 Relational database programming 
• 	 Comprehensive self-balancing accounting system with printouts 
• 	 Hashcoded data Ille manipulation - (probably the fastest method of 

data retrieval). Hashing the Input key and recovery method explained 
• 	 Span-blocking techniques allow creation of records longer than 256 

bytes without wasted space 
• 	 Blocking & Deblocking 
• 	 Shell-Metzner sort 
• 	 In-place screen editing 
• 	 Recovery of deleted record space 
• 	 Alpha-index record retrieval 
• 	 Fast machine language/BASIC sort 
• 	 Linked ltst record structure and sort-merge deleted record removal 

and hie reorganization 
• 	 Mult1-kev hie reorqanizat1on and record searchinq 

VOLUME II ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . $29.95 
Optional Vol. II Program Diak 
TRS-80 Model 1/11/11 1. . . . . . . . . . . . . . . . . . . .. .. • . • . .. .$49.95 

;Lllf:1PlJTA[]~%LS~ - QC 
50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 ...-g ell -c 
' HOUR 

NEW TOLL-fRll r\ DEALER INQUIRIES WELCOME ORDER LINE 
ORDER LINE L{ 

(OUTSIDE OF NY STATE) (800) 431-2818 (914) 425-1535 

30-DAY MONEY BACK GUARANTEE 
... ALL PRICES I SPECIFICATIONS SUaJECT TO CHANGE"' 

OELIVEAY SUaJECT TO AVAILAlllLITY 

ADD S3 00 FOA SHIPPING IN UPS AREAS 
ADDS• 00 FOR C 0 0 OR NON UPS AREAS * ADD* 
ADD S~ 00 TO CANADA & MEXICO 
ADD PROPER POST AGE OUTSIDE OF US 
CANADA & MEXICO 
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A LL THRE

Communications from Saturday Software 

dblcom 
Integrates ~11h 1he Word Machine 3 0 

FOR TRS-8048KModl/114' 

E MODULES. ONLY $99.00 

Un ique Spli t Screen for 
Sending/ Receiving 

• Split screen feature avoids text 
"collisions" in Conference or "C.B." modes 
• Prepare transmission text lines on bottom 
screen while normal transmissions are 
received on upper screen • Large capture 
buffer for incoming/ outgoing text 
• Printer spooling of buffer to save connect 
time • Dump buffer to printer, disk or 
communications line • Send all 26 ASCII 
control codes • Status line shows printer, 
buffer. and UART status • Supports 110, 
300, 1200 Baud • Selectable UARTS 
• Auto Dialing • Optionat'tine feed after 
carriage return • Optional local echo for 
half-duplex • Access to D.O.S. from within 
the program • Integrates with the Word 
Machine 3.0 to create or edit buffer text 
using Word Processing facili ties 

PRICES 
Word Machine 3.0 

Spell Check S stem 

Word Processing from Pel-Tek 

"lfhn•3.0 
FOR TRS-8048K Mod /111114' 

Proofreading From Pel·Tek 

1pelcheck/ 
COiied~ 

lntegra1es with the Wo1d Machine 3.0 
FOR TRS 8048K Modi!/// 4' 

Easiest to u• Word P~ anywhere 

• On screen formatting - what you type is 
what prints on the printer • Works w ith all 
printers • Graphics mode for TRS-80 block 
graphics (printer support needed) 
• Embedded forms control - to skip 
lines, eject paper, terminate printing 
• Embedded file retrieval during printout 
(called from teJCtl allows chaining a 
document to any virtual length • Pause 
feature - enter data into text line fields 
during printout, great for forms or form 
letters, especially when used w ith Multiple 
Copy feature • Insert / delete characters, 
lines, files, anywhere in your text • Text 
centering • Embed ASCII codes in your 
text to control your printer • Headers, 
Footers, page numbering • " Warm start" 
from DOS READY • Line oriented • Full 
screen text editing • Supports unmodified 
Model I for lower case • Integrates with 
Spell Check / Correct and DBlCOM 
communications packages • FREE ... 
INDOOR SOCCER and JUMPY arcade 
games included! 

P.O. Box 1026VISA • MASTERCARD • CHECK • Software operates on 
M od 4 1n Mod Ill m Southampton, PA 18966 Money Orders Accepted • Spell check w 1U not 

Order line: 1-800-523-2445, Ext . 19 Add $2.00 Postage and Handling WOfk Wlth Sus>e• 
Scnptsel In PA: 1-800-346-7511 , Ext . 19 Add $3.00for C.O.D. 

82 • 80 Micro, September 1984 

Superb 30.000 literal Word l ist 

• Includes prefixes, suffixes, many proper 
names and geographic locations 
• Integrates with the Word Machine 3.0 
w ithout duplicating files • Can check 
ASCII files created by any W ord Processor 
• Streamlined menu driven operation 
makes it easier to use than any other Spelling 
Checker • Alows expansion of a secondar( 
User Dictionary with words f rom your text 
• Or create/ edit your own User Dict ionary 
using any W ord Processor • Expand the 
main dictionary to up to 60,000 words 
automatically with words from the User 
Dictionary (Model 1111 • Works w ith a 
single disk configuration • Does spelling 
checking AND spelling corrections - no 
e~tra charge for the corrections feature 
• l ess than 1 / 2 the price of any competing 
TRS-80 product, and performs better 
based on independent testing • Integrates 
w ith the Word Machine 3.0 with 
uninterrupted operation 

PEL-TEK .,.. 324 

DBlCOM System 

Spell Check & 
DBl COM 
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EASY TO USE INTEGRATED SOFTWARE FROM PEL-TEK • 

http:4>CCl.CM


• • EVERYIHll'tG FOR YOUR TR!HIO .. • ATARI .. • APPi.£.. •PET"' • a»/11r •XEROX"' •IBM.. • OSBORl"tE"' • • 
• TRS«> o> • trod<mori< cl the ~ Sl>OClc °""""" ~ T""°'I (Of!> • ATAlll " • - cl Alon Inc · 0 APl'\.f ,. a tr........... cl Appo COii> • PET ,. a - cl Commo<IOI< 


• O'/M ,. • trod<mori< cl °'9""' R- "XEROX ,. a - cl kroo (Of!> • IBM "a - ol 181'1 (Of!> • OS1!011NE ,. • trldomorlc cl Oo1>ome ( Of!> 

- ·= , -., ,::· .. ..~ BUSINESS PAC 100 
ed within 24-Haurs 

All orders proc:;ck guora,.,.. 100 Ready•TO•Run 
-fr 30-0ay nt0n eY ~· Business Programs 

(ON CASSElTE OR DISKEITE)••••.lndudes 128 Page Users Manual•..•• 

Inventory Control...•• Payroll ••••.Bookkeeplng System...•• Stock Calculations••••• 

Checkbook Maintenance••••.Accounts Recetvable•..•.Accounts Payable••••• 


BUSINESS 100 PROGRAM UST 


I RULE78 

2 ANNUi 

3 DATE 

4 DAYYE.NI. 

5 L.EASErfT 

6 BREMEVN 

7 DEPRSl 

6 DEPRSY 

9 DEPR08 


10 DEPROD6 
II TN<DEP 
12 0£CK2 
I) 01ECKBKI 
14 ~GAGE/A 
15 MULTMON 
16 5.A.l.VAGE 
17 RRVARIN 
16 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWITH 
24~SK 
25 DATEVAL 
26 ANN<JDEF 
27 MARKUP 
28 SINKFll'iO 
29 BONDVAL 
30 DEPLETE 
31 SV.CKSH 
32 STOCVALI 
33 WNNAL 
34 BONDVAL2 
35 EPSEST 
J6 BETMU'H 
37 SHARPE t 
36 OP'TWRfTE 
39 RTVAL 
40 EXPVAL 
4 1 &.YES 
42 VALPRINF 
43 VALADINF 
44 UTUTY 
45~ 
4tJ TRANS 
47 EOQ 
48 QUEUEI 
49 cw 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 
53 FQEOWSH 
54 FQEOQPS 
55 QUEUECB 
56 NCFANAL 
57 PROflND 
56 CAPI 

DESCRIPTION 

lnl~ Apportionment by Rule cl the 78·s 
Art:lviify cornp<Ulion prognim 

Time betwttfl dates 

Doy ol - • particulot ~ falls on 
~ratronleae 

Br~ analysis 
Stnlightine depreclllion 
Sum ol the d9ts depm:llllon 
D«lirung bll~ deptt<:iation 
Double cledining ~ depm:llllJOn 
CAsh flow vs. deprec:IOlion ...... 

Pnrcs NEBS chocka along wi111 dally regi*< 

0..Cldx>ok mHllenence program 
Mott~ arnortullon ~ 


Computes bme ...-d for money to double. lliple. etc. 

Determrnes salvage val~ ol an '"""scment 
Rate ol mum on '""""""""' Wllt1 ..Wble orllows 
R.te ol mum on ,,_,...,.,. ..lh contlant """°"'5 
Ell~ ontereot '* ol • io.i 
foAure ~ ol an~(c~ .-.est) 
~ vakJe ol a futln ama.n 
Amount ol ~ on• io.i 
Equal --Isfrom~ IO~ 0 Olo'ef 

~ discount analysis 
EquNalent & nonequMlieol doled _.._ for oblig. 
~ "8k>e ol defeml annooes 
S .-itup ilMlysis for 11ems 
Sonldng fund amortu.mon program 
Val~ cl a bond 
DepldJon analysis 
Black Scholes options analyslS 
Eopected return on stock Ilia discounts dividends 
Val~ ol a WSYan1 
Val~ cl a bond 
E.sbrnate ol futu-e earnings per shore for ccmpeny 
Computes alpha and bela Yariab4<:s for stock 
Pottfoloo seltttioo model-Le. what stocks to hold 
e>i-oon wntmg compoAaOons 
Val~ ol a nghl 
Expected Vlliue aNlysls 
Bayeoeri deoSIO<ls 
Val~ ol perfec1 onformM>on 
Val~ ol addillonal information 
Dmves uli&y func1lon 
Linear programmong aJtion by ~ mtlhod 
Tr~ method lot S- pn>grarrming 
Economoc order quanCily ~ model 
Sit>gte seNer queueing (waiting lone) model 
Coot-volume-prcO analysos 
Condillonai profl tables 
()pportu.vty loss tables 
Foxed quardy ttOnOmoC order qusllily model 

As - but With shonagts pem1itted 
As - but with quanlJly pnce br9ks 
Cott-benefit -mng lone ana!ys.s 
Net cash·flow analysis lot simple in~ 
Ptofitabilily ir>dtit ol a project 
~· Asset Pt Model analysis ol project 

59 WACC w.;ghced ~ cooa ol captal 
60 COMPIW. True ratr on to.ti with c~ 1>91. requttd 
61 DISCIW. True '* on discounted to.ti 
62 MERGNW. /'\erger ~com~s 
63 Fl'iRAT 
64 NPV 
6~ PRl'iDlAS 
66 PRINDPA 
67 SEASINO 
66 TM:TR 
69~ 
70 FUPRINF 
71 MAl.PAC 
72 LElWIIT 
73 SQRT) 

74 LABEi.i 
75 lABEl2 
76 BLJSaOD 
77 Tl"C:CLCX 
76 ACCTPAY 
79 rM:>ICE 
80 IN\IENT2 
61 TELDIR 
82 TMJSAN 
83 ASSIGN 
64 ACCTREC 
65 TERMSPAY 
66 PAYNET 
67 SEUJ'R 
68 ARBCOf'V' 
69 DEPRSF 
90 UPSZONE 
91 ENI/ELOPE 
92 AUTOEXP 
93 INSFl.E 
94 PAYROLL2 
95 Oil.ANAL 
96 LOllNAFFD 
97 RENl1'RCH 
96 SALEl.EAS 
99 RRCONVBD 

100 POR1VAL9 

FoNnCial rllllOs for a firm 
Net ~ ...ue ol prcject 
~pnceondtx 
~prttinds 
Constn.cts -.onal quardy indocn lot ~ 
Tome series analysis lineer trend 

Tome -. analysis m<Mng -- trend 
F.aure prtt Hlimlllion with lnllalion 
Moiling lilt system 
l<1ler writing ~ willl MAii.PAC 
Soos list o/ Mmes 
Shipping label ......_ 
Name label maker 
lXJto'E butoness boolclctq>ong system 
Computes -. tolal ~s from brntelod< 1rto 
In memory eccO<TolS ~ble syot~ permitted 
Generate 1~ on scrttn and prnt on pn.­
ln memory omlef'llcwy conlr<Jj system 
Computetiled telepllone direc:tcwy 
Tome use anaJys.s 
Use ol ~ algonlhm for opllrT\111 )Ob 6SS9'· 

In memory accouilS rett-~9 ok 
Comp1tt5 3 mdhods ol ~ ol Joens 
<.ompu1e5 gross pey reqWttd for ~ net 
ComputeS sellins; pnce for 9,_, al\t< WI amount 
Att>itr"!I" c~s 
SinlOng fund dqncllbOn 
Fonds LI'S 1ones from llP code 
Typn envelope ina..dong r(tum address 
AIAomobole expense anolysos 
lnsur-ance policy folt 
In memory peyrol syotem 
Dolubon analysis 
Loan arnc><.fll a borrower can allord 
~ prtt lot ........i property 
S.....tebeck analysis 
lmlntor's rite ol mum on corwe1able bond 
Stock marl<et pcrlolio SCorage-Vllluacion program 

--------------------------·-------------------------­~ 0 TRS-80 CHsetle Version $99.95 NEW 
·• o TRS-80 (Mod- I or 111), Pet, Appte Q TOLL-FREE 

or At•rl Versions $99.95 RDER L 
D TRS-80 Mod-II, IBM, Osborne (OUTsior INE 

•nd CP/M Versions $149.95 OF"' " 
ADO S3.DIFOll- IH IWS AllE.AS .. STAfEJ(BOO) 43 
AOC> "'-11 FOii C .0.0. Oii - · IWS Allf.AS 1 •2818 
AOD SS.II TO CANADA AHO lft l lCO tlld 
ADO l'lllOf'flll ~ITAGE OUTl lO. ~ U.S •• C ANADA AHO llEJ(JCO ~ ~ 

~~[lMCI ITD.nN•~Q~ HOUR ~·­
•b'_,!.!~£J!. ! ..!JUhl•l.JiJc. _.., 24 ORDER ~ 

50 N. PASCACK OOAO ~ Liii£ 
SPRINGVALLEY, NEWYOAK1ot17 ~ l ) 425-1535 

914IASK FOR OUR 64-PAGE CATALOG! Al.Ll'llllCH& ...Cll'ICATIOHllU&llECT TO CHAHOE 
DEALER l1QJQa£S fl'MTED DELIVl!lllY sueACT TO AVAllA81llTT 

.- SH List of Adwrtisers on Page 162 80 Micro, September 1984 • 83 

http:DAYYE.NI


~ 
• 
~ 
1C: o· 
.a 
Ci> 

i 
<D 
3 
g 
.... ... 
~ 

lis1ilfllC'Oltti11ul'll 

01990 SVC @VDCTL ; Repo s it i on t he c ur sor . 
02000 RET :Re turn. 
02010 
02020 Clea r Menu Poct1 on of t he Sc re en Routi ne 
02030 
02040 CLRMEN LD 0£,0BDBH DE• Start 1n9 nc recn loc ati on. 
02050 LO B,6 B• Numbe r o f lines t o c l ear. 
02060 CLRMENO PUS tt BC Sa ve UC. 
02070 PUStt DE Save DE . 
02080 EX 0£,HL ftL• New sc reen l oc ati on. 
02090 CALI, POSCUR Set the ne w cu rsor l ocati on . 
02100 LD HL,MESS 5 ftL• Hcnsogc po i nt e r. 
02110 SVC @OSPLY Di s play the message . 
02120 POP 0£ Rc nt o r e DE. 
02131 INC D Bump th e l ine numbe r. 
02148 POP BC Res tor e BC . 
02150 DJNZ CLRMEND Loop till a ll lines done . 
02160 RET Return. 
02170 
02180 ; Se l ect De lve a nd Get Statu s Routi ne 
0 2190 
02200 SE LECT LO C,A :C•Drive number. 
02210 LO B, D ; B• Dri ve nunbe r. 
02220 LO HL,DRVTl\B ;HL• Drive s e l ect mask table po inte r. 
02230 ADD 111. ,ec ;HL• Dr ive se l ect mask pointer. 
02248 LO A, ( HL) ;A• Driv e se lect mask . 
02250 LO (DRVSEL) ,II ;Sa ve it. 
82268 SELECTO IN A, (CllD) ;A• Oi s k s t a tus. 
02270 PUSH AF ;S~ve the s tatu s . 
02280 LO A, (ORVSEL) ;A•Drive sel~c t Jnask. 
02290 OUT (S£L) ,A :Selec t the drive. 
02380 POP AF ;Get t he s tatus. 
02310 RLCA 1Wer e t he drives a lready select ed? 
02320 JR NC,SELECTl ; J ump If they were . 
82330 LO BC,D ;BC•De lay counter. 
02340 SVC @PAUSE ;Del ay ti ll drives qet up to s peed. 
023 50 J R SE LECTO 1 Loop . 
02360 SELECT l LO 11, (DRVSEL) rA• Driv e select rusk . 
02370 OUT (SEL) ,A :Rese l ec t the drive. 
02380 LO 11,000H :A• fDC rese t command . 
02390 OUT ICMD) ,II ; Rese t the roe . 
02400 LO B,10 ;B• De l ay counter . 
02410 SELECT2 DJNZ SELECT2 ; De l ay till f'DC i s ready . 
02420 LO IlC ,4 B00H ;BC• Loop counter. 
02430 SELECT) Cl\LL SELECTS 1lndex hol e ? 
02440 JR NZ ,SELECT) 1Loop if It l s . 
024SO SELECT4 CALL SELECTS ;Index hol e ? 
02460 JR Z,SELECT4 ;Loop 1 f not. 
02470 XOR I\ ;flag dri ve ready . 
02480 RET ;Re t ur n. 
02490 SELECTS PUSH l\F 1Save the flags. 
0 2500 DEC BC ;Dec rement the loop cou nter . 
02510 LO 11,B : I s the 
0 2S20 OR c 1 l oop complete? 
02S30 JR NZ , SELECT6 ;J ump i[ i t isn't. 
02S40 POP AF 1Rest o r e the f lags . 
02S SO POP BC ; Cl ea n up the stack . 
02S60 SCF ;flag e rr o r. 
02S70 RET ;Return. 
02 S80 SELECT6 POP AF ; Cl e an up t he s tack . 
02S90 IN II, (Cl'ID) ;A•FDC s t a t us. 
02680 BIT l ,A ;Set Zero f l ag foe index ho l e ~ t atu s , 
02618 RET 1Rcturn. 
126 21 I 
82638 , Ti~e the Drive and Figur e Cu rsor Posi tion Routine 
826 41 I 
026SO GETSP Dl ;Di sab l e the interrupts. 
02661 SVC @FLAGS ;Get t he syst em flaqs pointer. 
02670 LO ll, ( IY•l2) 1ll• Port DECH image. 
026 89 RES 6,A ;Rese t bit Coe 2 .0 27 52 MHz c l ock. 
026 90 OUT ( OECH) ,II ;Set th e c l oc k for 2.027S2 HH z. 
02700 LO HL,0 ; t!L•Ti ~e counter. 
02710 LO A, (DRVSEL) 1A•Drive s elec t mask . 
927 21 OUT (SEL) , I\ ;Rese l ec t the d rive. 

02730 LO 
02740 OUT 
027 so LO 
02760 GETS PO DJNZ 
02770 GETSP l IN 
027 80 BIT 
02 7 90 J P 
82800 GETSP2 IN 
828U BIT 
02 820 J P 
02 830 GETS Pl INC 
02 840 IN 
028SO BIT 
02860 JP 
02879 GETSP4 INC 
02 880 IN 
02898 BIT 
02908 JP 
02910 LO 
02920 OUT 
02930 El 
02940 LO 
029SO LO 
02960 GETSP5 LO 
82970 INC 
02 980 LO 
02990 INC 
03880 INC 
03010 LO 
03820 CP 
03030 JR 
03040 LO 
03850 CP 
03869 GETSP6 JR 
03870 OJNZ 
03080 GETSP7 LO 
83090 LO 
03100 RET 
03110 I 
03120 Varia bl es , 
03130 I 
03140 DRIVE DB 
93150 DRVSEL DB 
03169 CURSOR DB 
03178 DRVTAB DB 
031 80 SPTAB DATA 
03198 DATA 
03280 DATii 
03210 DATii 
03220 DATA 
03230 DATA 
83248 DATA 
032 50 DATA 
03260 DATii 
03279 DATA 
032 80 DATA 
032 99 DATA 
03309 DATA 
03310 DATii 
03328 DATA 
03331 DATA 
0330 DATA 
033 50 DATA 
03360 DllTA 
03370 DATA 
03380 DATA 
03398 DllTA 
03400 DATA 
03410 DATA 
03420 DATA 
03431 DATA 
03440 DATA 
03450 DllTll 
93460 DATA 

A, ODOll ; A• f'OC r ene t coomand. 

(CHO) ,A ; Re se t the f'DC. 

B,lO ;B• Delay c ounter. 

GETS PO ;De la y ti ll FDC i s r eady . 

A, (CHO) ;A• FDC s t a tun. 

l ,A ;Inde x ho l e? 

NZ,GETSPl I Loop If I t i s . 

A, (CHO) ;A• FDC s tatus. 

l,A 1Index hol e? 

Z ,GETSP2 ; Loop If not. 

HL ;Bump the time counter. 

A, (CHO) ;A• f'DC s t a tus . 

l ,A ;Inde x ho le? 

NZ , GETSP) I Loop IC it i s • 

HL ;Bump the time count e r. 

A, (CHO) ;A•FDC s tatus. 

1,11 1lnde x ho l e . 

Z ,GETSP4 
II, (I Y+l2 J 
(DECH ) ,II 

IX , SPTl\Il 
B, 73 
E, (IX) 
IX 
D, (IX) 
IX 
IX 
A,H 
D 
NZ ,GETSP6 
11,L 
E 
NC, GETSP7 
GETS PS 
L,(IX-l) 
H,9 

Tabl e s , and 

0 

0 

2 


;Loop lf not. 
;A• Port BECH image. 

;Se t the c l ock for the o l d r a t e . 

;Enable the interrupts . 

1IX• Speed l ooku p tabl e pointer. 

;B•Nunibe r o f s peed values. 
;E•LSB o f t he speod va l ue. 

;BuMp the tabl• pointer. 

1D•MSB of the s peed value . 

;Bump the table pointor.

;Bump th • t a b! • pointer. 

;A•MSB of the time counter. 

; COl!lpa re It with the speed value . 

;Jump If the llSBs don't match. 

;A•LSB of the time counter. 
; Co~pare it with the speed v1 lue. 
;Jump i! it' s t he correct pos iti on. 
1Loop till the end of the table. 
1L• New c ursor position. 
;ll•Cursor line position. 
;Return. 

Messages 

8lH , 82H, 8411, 8811 
11933 
ll924 
ll9l4 
ll 904 
ll895 
ll885 
1187 5 
11 866 
11856 
11847 
11837 
11827 
11Bl8 
11888 
117 98 
ll789 
11779 
ll769 
11768 
ll758 
11741 
ll73l 
11721 
ll7ll 
ll702 
11692 
ll682 
ll673 
11663 

u.n.., 1 C<Mt'-'d 



Lbtillt1CO<tlillwd 

13471 DATA 11653 
83481 DATA 11644 
13491 DATA 11634 
83591 DATA 11624 
13511 DATA 1161 5 
0] 5 28 DATA 11615 
03538 DATA 11 595 
93 548 DATA 115 86 
03 551 DATA 11576 
03568 DATA 1H67 
13 578 DATA 11557 
83581 DATA 11 5 47 
13 591 DATA 11 538 
13611 DATA 11 528 
13611 DATA 115 18 
83621 DATA 11519 
83631 DATA 11499 
13648 DATA 1140 
13651 DATA 11481 
03660 DATA 11 471 
83678 DATA 11461 
13681 DATA 11 451 
83691 DATA 11441 
1 3718 DATA 11431 
13711 DATA 11 4 22 
137 21 DATA 11412 
13731 DATA 1102 
13741 DATA 11393 
13751 DATA 11383 
13761 DATA 11373 
13771 DATA 11364 
13781 DATA 11354 
83791 DATA 11344 
13811 DATA 11335 
ll 811 DATA lllH 
OJ 828 DATA lll1 5 
13 838 DATA 11316 
13841 DATA 11296 
13851 DATA 11287 
13861 DATA 11277 
13871 DATA 11267 
13888 DATA 11258 
tl891 DATA 11248 

13911 DATA 11238 
13911 KESS I DB l CH, lPH, lfH , 13 
t3 921 KESS l DB ' Kodel 4 fl oppy Di s k Ti••< 11.11.01',13 
13 9)8 KESS2 DB ' Copyrigh t ' ,21,239,21,' 1983 By Kark Goodwin',83 
13948 MESS] DB 191,' - 4. 5 RPK +4. 5 RPK 

: • ,11,18,191,191 
13951 DB 2 

13961 DB 
3' , 11,18,191,191 

• 9 8 
I' ,11,18, 191,191 

13971 DB ' 1 2 3 5 6 1 9 I 2 
s 6 1 8 9',11,18,191,191 

13 981 DB ' : • •• : ••• : ••• : •• • : •• • : • •• : •• • : • • • : ••• : •• • : • •• : • •• : •• • : •• 
. : • • • : ••• : ••• : ••• :',11,18,191,ll 
13991 KESS4 DB 
14111 KESS5 DC 
14111 DB 
14121 KESS6 DB 
14131 KESS7 DB 
84141 KESS8 DB 
848 51 KESS 9 DB 
84168 KESSll DB 
84171 KESSl l DB 
84180 KESS12 DB 
14191 GRAPH8 DB 
84111 GRAPHl DB 
14119 GRAPH2 DB 
84121 GRAPH ] DB 
14131 GRAPH4 DB 
14141 GRAPH S DB 
14151 DRIVES DB 
84161 DB 
84171 DB 
141841 DB 
04198 DB 
04281 DB 
14218 DB 
04221 DB 
84231 DB 
04241 DB 
14251 DB 
14261 DB 
14271 E.'ID 

' Dr i ve' ,tl 
68,32 
13 
' Menu• ,13 
'I - To t i•e drive I. 2 - To t i~e drive 2.' ,83 
'l - To ti ~• d riv e l. l - To time drive 3 . ',03 
'Pres s any ke y (exc e pt I to 3) t o e xit the proq r am.' ,03 
' <Drive is not in the s ya t • m>' ,13 
' <Disk ette is no t in t he drive > ' . ~) 
'Pr•aa any key to r e t urn t o the ~~nu.',8 3 
3, l, 1 88, 78 , 141, l , 188 
3,1,191,78 ,141,1,1 91 
3 ,l , 1 91 , 78,32 ,l ,191 
S,l,1 91,9,141 ,1 , 188,68,141 ,1 , 191 
5,1,191,9,32,1, 191 ,68 , 32 ,1,191 
5,1, 1 43 , 9 , 141,1,143,68,141,1,143 
1 88, 1 41,141,141,188,13 
191,32,32,32,191,13 
143,141,141, 141 , 143,13 
32,141,1 88,32,32 , 13 
32,32,191,32 , 32,13 
141 , 141,143 , 141,141 ,13 
141,141,141,141,188 , 13 
176,141,1 41 ,1 41,143,1) 
143,141,141,141,141,1) 
1 41,141,1 41,141,188,13 
32,141 ,141,141 ,191,13 
141 , 141,141,141,143 , 13 
PIAIN 

Ask About Our 

" 30 DAYS 
Bu ·Back· Polic " 

SAVE SALES TAX* 
PLUS DISCOUNT 

'TfXAS RESIDENIS ADDD'<LV • 

(Located 30 miles from Fort Worth) 

377 Plaza • GRANBURY • NA FORT WORTH, TEXAS 76048 


TOLL FREE NUMBER: 1-aoo-433-S·A·V·E 
TM TRADE MARK Monday thru Friday - 9:00 a.m. to 5:00 p.m. Texas Time .,.214 
OF RADIO SHACK (Order Inquiries/Customer Service&) IN TEXAS: 817-573-4111 



BUSINESS by Robert C. Bazzell 

TAKING STOCK 

Tally the value of your stock portfolio and compare 


its current worth with your original investment. 


K eeping track of stock invest­
ments has never been easy; 
new purchases and sales 

complicate your record-keeping. Paper 
records with handwritten entries can 
lead to confusing valuations and messy 
paperwork . But you can efficiently 
maintain buying, selling, and current­
price information for your investments, 
later recalling only what's applicable to 
the dates you specify, with Stockvalue. 

Stockvalue is a 16K Model I/III port­
folio management package that uses a 
system I developed during 25 years of 
tracking investments (see Program List ­
ing I). It lets you record investments, 
calculate portfolio values at any time, 
and compare current valuations to orig­
inal investments. 

Stockvalue also keeps track of profits 
and losses from closed transactions. Be­
cause the program is divided into sec­
tions, you can easily add format revi­
sions or additional reports . After years 
of using dog-eared, marked-up records, 
I find Stockvalue a pleasure. 

Program <herview 
Like most financial analysis pro­

grams, Stockvalue has sections for data 
entry, data processing and calculations. 
and reports. 

I designed Stockvalue's data entry to 
be as fast and efficient as possible. You 
can enter data directly into the program 
using data statements. This requires 
some programming knowledge, but it 
avoids data input and output problems, 
such as the Joss of data on unintentional 

The Key Box 

Modeh I and m 
16K RAM Cm8ette 8mic 
32K RAM Dioik Basic 
Printer Optional 

program ex.its. Alternatively, if you'd 
rather input all data in response to 
screen prompts, I've included program 
modifications at the end of this article. 

Tables I and 2 list Stockvalue's sim­
ple variables and arrays. Table 3 gives 
you a breakdown of functions for the 
program lines. 

Using the Program 
Load Stockvalue and choose Option 

5 from the main menu for instructions 
on how to enter transaction data (see 
Figs. I and 2). Note that you enter dates 
as five or six digits with no interrupting 
punctuation marks. After you replace 
the sample data on lines 5<XX>-5100 and 
60'.X)..-0030, run Stockvalue and choose 

VmWllt De9cripcion 

A Counter 
AS Dummy 
B No. of repeated securities 
c Counter 
cs CHRS(34) 
D Dummy and counter 
F No. of closed transactions 
FLS File name 

No. of securities 
11 No. of repeat purchascs-1otal 
IIS INKEYS 
MO No . o f starting date 
N Counter 
NAS Owner's name 
p LPrin1 identifier 
PS On/off 
R No. of ending date 
RI Year sold 
R2 Month sold 
R3 Day sold 
RO No. of dales 
x Counter 
y Counter 
zc Cost of a security llOI yet sold 
ZT Total gain or loss oo closed 

transactions 

Table I. Simple variables/or Stoekvalue. 

Option I, Current Valuation, from the 
main menu. Your data entry is correct if 
Stockvalue applies the tight prices to the 
appropriate securities. You can easily 
identify and correct common errors, 
such as leaving a security price out of 
the data line or including a price for a 
date after you sold the security. 

Line 5999, " DATA END", indi­
cates that all security transactions are 
entered and that price data will follow. 
Enter price data on line 6(XX) in the same 
sequence you used for security data in 
the previous lines. Fir..1 enter the pur­
chase date , followed by the price of 
each security in the portfolio as of that 
date. Stockvalue applies prices only to 
active holdings. If you eliminate a se-

VmWllt DaaipOOa 

AS(I) SC\.-urity name 
D(I) No. of shares of AS([) 
DP(I) Dare purch~ 
DS{I) Date sold 
Rl(I) :'vlonth pure~ 
R2(1) Day pure~ 
RJ(I) Year pure~ 
Z(R,I) Security value/ share on dale R 
z•11(1) Gain or loss on closed transai:­

1ion 
ZC(I) Cost for AS(I) 
ZS(I) Sale price of AS(I) 
F(B) Item no. of a security with re­

peat purchases 
C(B) No. of times a security is repur­

chased - I 
DB(B.R) Tota1 no. of shares of a repeat 

purchase security 
ZB(B,R) Total cost for a repeal purchase 

security 
DA(R) Date of valuation 
R4(R) Month of valuation 
R5(R) Day of valuation 
R6(R) Year of valuation 
ZT(R) Tota1 value: of ponfolio on a 

date 
ZU(R.B) Total value of a security with re­

peal purcha<ics on a dale 

Table 2. Amzysfor Stockvalue. 
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ONLY NRI GIVES YOU 'IUJ:AJ, 

COMPUTER SYSI'EM TRAINING 


Your hands-on training 
takes you inside your 
TRS-80 Model 4 
computer to mS1all 
integrated clrcuns and 
enlarge memory to 64K. 

Built-in monitor 
displays up to 80 
charCl(ters for easy 
word processing 
and spread sheet 
programs 

MoreprCl(tical experience as you 
inS1alt double·densrty floppy
disk drive. Software includes 
TRSOOS" OOSPLUS" machine 
language monnor. andtwogame 
programs. 

Professional 3 'h dlqn
multimeter with Action 
Audio cassette to talk you 
through operationand use 

Model 4 Technlc11I 
Reference Manual 
enriches your training 

COMPUTER • MONITOR • DISC DRIVE 
• PRINTER •AND SOFTWARE ... 

It's all included with NRI at-home 
training in Microcomputers and 
Microprocessors. And only with 
NRI training. 

If you really want to learn how to work 
on computers, you have to learn how to 
work on computer systems. Only NRI 
includes a complete system with your 
training . .. total training that gives you 
hands-on experience with computers, 
peripherals, and software. 

Get Inside the Famous TRS-80 
Model 4 Computer 

You'll work with one of the most 
popular computers ever designed. Learn 
programming techniques for trouble­
shooting . .. go inside to expand its RAM 
from 16K to a powerful 64K .. . even install 
a double density floppy disc drive. 

You'll become familiar with computer 
languages. . . run software that demon­
strates computer operation .. . even become 
proficient at modifying programs to f lt your 
business or family computing needs. 

Add High Performance Peripheral 
Printer 

Only NRI gives you total system 
training with the flexible Gemini 10Xprinter 
as part o f your hands-on learning. Working 
with it, you' ll get practical experience in 
adding peripherals, learn maintenance and 
servic ing operations. And you'll use it for 
hard copies of important programs, 
business records, and word processing. 

Understanding Built On Experience 
You start with the basics, rapidly build 

9x 9 dot matrix 
printer completes:;:r\ ·· 


~.._ 

Do It at Home in Your 
Spare Time 

NRI trains you in your own 
home at your convenience. You 

learn at your own pace, backed at all 
times by your own NRI instructor and 

the entire NRI stall of educators and 
on the engineers. They're always ready to answer 
fundamentals questions and help you over the rough spots 
of electronics to keep you moving toward your goal.
with bite-size 
lessons to master Free Catalog Tells Much More ... 
advanced concepts like digital logic, Send Today 
microprocessors, and computer See all the Interactive training equip­
memories. ment you get in this state-of-the-art course 

You'll use the exclusive NRI Discovery in today's technology. Look over the lesson 
Lab to see what makes transistors tick, outlines and descriptions of the exciting 
build and test working electronic circuits experiments you ' ll perform. And look at 
that duplicate key computer circuitry, con­ other high-tech career fields like Robotics, 
struct digital logic circuits that demon­ TV/Video/ Audio Servicing and Data 
strate computer performance. And, you'll Communications. 
probe into the very heart of your computer Mail the coupon today to see how NRI 
using the Discovery Lab and professional can give you the skills and confidence you
digital mult imeter Included in your train· need to start a good-paying career as a 
ing program. microcomputer technician. 

------------------~ 

I 

Ilfl~#scHooLs • r ~ AD Career courses II McGraw-Hill Continuing Education Center ~! lil approved under GI bl 
3939Wtsconsln Avenue, N.W., Washington, DC 20016 I .M O Checkfocdela1ls I 
We'll give you tomorrow. 

I CHECK ONE FREE CATALOG ON LY I 
I O Computer Bedronics wrth M1C1ocanputers 0 CoolnunicatlOllS Ek!ctrRS D Appliance SefV1Clll9 I 

0 Data Coolnumcatioos • Mobile • Al/craft • Manne 0 Autlmltrle SeMClng 

I O Robotics &lnduS1nal Cootrols 0 CB&Cellular ~ 0 Air Coodrtoosng, Heating, I 
O C®r TV, Aud'o, and Video System Serw:ing 0 lndllS1nat Ea:troncs Piefngefa!Xln.&So1a1 T~y 

I o Bedim ~n T~y 0 Bask: EUlronics D Butld1ng Construcoon I 
O Oigrlal Electroncs 0 SmaD Eng ne SeMcing 

I ~~~ 
I S1reet 

~ I 
I 

~y~ll7J~ - - - _Ac::~tllO...'.'..:_t.onal_HomoStuelyCounct~ - - - - ..22...9-09....J 
TRS-80 Is a lrademarl< of lhe Radio Shack d ivision o f Tandy Corp. 
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curity from your portfolio before that 
date, don't enter a price; Stockvalue 
sorts data by dates to apply prices to ac­
tive mucs. 

When you sell a security, enter an S 
after the purchase entry, followed by 

Lines 	 Delatptioa 

30-130 	 Initialize program, count nwn­
bcrs of various data entries, di­
mension arrays as needed and 
print a scnen display of the pro­
~ 

Read dal.a int.o memory, formal 
it, and print a screen display of 
the process 

300-330 Print menu 
350-360 Printer on/ off switch 
400-~ Print detail of mulliple purchases 
55(}.640 Print table of closed transactions 
650-700 Show valuation dates in memory 

and allow operator sdcction of 
these for printing 

~ Save program on tape 

~ Save program on disk 
llID-1420 Perform calculabons and print 

evaluation table 
Da1a entry instructions 
Da1a entry 
L'ate handling 
INl<EY routing 

Table 3. Program description. 

u.a 	 ~ 
32-39 Print preselect menu 
140, 30S Redirect program flow 
1450-1480 Prin1 keyboard input menu 
1500 Initialization 
1510-1570 Input purchase info from key­

board 
16<»-1680 Input price info from keyboard 
1700-1750 Input sale info from keyboard 
1800-1880 Edit info previously input 
21ID-2040 Save data on tape 

the date of the sale and the total sale 
price. Stockvaluc makes the neces&uy 

calculations to report ~ or losses. 
You should enter short sales as a neg­

ative number of shares (see Listing 1). 
You receive rather than spend money, 
so the cost is also a negative number. 
Enter an S to close the transaction. 

Make sure that line ~ is DATA 
m , to indicate that you've entered all 
your data. 

The final and most important part of 
Stockvaluc is its report section. Option 
O toggles the printer off and on. nm 
lets you print out the portfolio's status 
on any date for which you've entered 
data. and compares t~ value to the 
cost, or to other valuation dates. You 
can also call and print separate reports 
from the menu to give a table of gains 
and losses from closed securities. Figure 
3 shows three reports Stockvalue prints 
using the sample data included in List ­
ing I as of March 31, 1983. 

Something About Features 
Stockvaluc automatically counts vari­

ables to dimension arrays, displays 
counts while loading data, and screens 
calculations to apply entries to the prop­
er dates. 

Changing the listing.s as you buy and 
sell securities is one of the most difficult 
tasks in any portfolio management sys­
tem. Stockvalue uses extensive date 
screening routines to remove all securi­
ties not held during a requested compar­
ison period while inserting them in any 
listing for a date when you held them. 

Stockvalue adds shares and costs of 
repeat purchases when you print re­
ports. You enter the current price only 
once; Stockvalue applies it to all appro­
priate repeat purchases. nm is useful 

for investment plans that rely on repur­
chasing the same stocks. 

Keyboard Input Option 
I've written a subprogram to Stock­

value that lets you enter all data directly 
from the keyboard in response to 
prompts (sec Program Listing 2). It 
adds a preselect menu so that when you 
merge the new lines into the program 
you can input data either in data state­
ments or in response to prompts. 

You add only four new variables: Al 
to identify which data input method 
you've selected, Bl and BR, which con­
trol the array sizes, and FMS, the file 
name for the data files. Table 4 outlines 
the subprogram. 

The routines that accept purchase 
and price data arc straightforward. Sav­
ing and reading data with tape and disk 
are direct but rather slow. To edit and 
record sales, you select the appropriate 
item number from mini-menus of secu­
rities and prices in memory. I've elimi­
nate<! automatic array dimensioning; 
instead, you can increase array size each 
time you read data. The merged pro­
gram requires close to 16K, so it's im­
portant for 16K users to control array 
size. Owners of 16K systems can delete 
the reminder instructions in lines 
4800-4910 to pick up extra memory. 

The modified program does not 
subtotal multiple purchase securities 
because of the amount of data manipu­
lation and renumbering that would re­
quire. Otherwise, all reports arc identi­
cal to those you get using read/ data 
statements. • 	 twrm ""p. sio"'°',_Lwill.. 

You can reach Robert C. Baa.ell at 
7127 Pebble Park, W. Bloomfield, Ml 
48033. 

~2090 Input data from tape 
2100-21(1() Save data on disk 
2170-2230 Input dala from disk 
2240-21.60 Anay size control subroutines 

Tabk 4. Keyboard input subprogram de­
scription. 

MARY LYNCH PORTFOLIO VALUATION 

I) TURN PRINTER OFF/ ON: STATUS <ON> 
1) CURRENT VALUATION 
2) DETAIL OP MULTIPLE PURCHASES 
3) CLOSED TRANSACTIONS LIST 
4) CHANCE DATES 
5) INSTRUCTIONS 
6) SAVE PROGRAM TO TAPE 
7) SAVE PROGRAM TO DISK 

CHOICE 

Figul'f! I. Stockval's main menu. 

Data Entry Format 
Data is ente red in DATA lines beginning with line 5011 in the 

following format: 
5811 DATA"Your name in quotes" 
5118 DATA"Security naa e",no . of shares,date purchased(maddyy) , t o 
tal cost 
5821 DATA"Security name" , no . of s hares,date purchased(mmddyy ) ,to 
tal cost 
Continue in this fora at until all sec uriti e s are en t ered 
If a security is purchased more than once en t er double quotes 
•• on the same line. Then the prog r am will handle t otalli ng t he 
various purchases of the same stock and future pric e data need 
be entered only once for that stock. 
5999 DATA "END" 
6888 DATAdatel(mmddyy) ,price this date of security one,price of 
two,price of three,etc until a price is entered f or all securi­
ties . 
6818 DATAdate2(amddyy) ,price this date of security one ,price of 
two,price of three,etc until a price is entered f or all securi­
ties . 
Continue entering date and prices as desired. Prices on any date 
should be entered only for securities held on t hat date 
7 999 DATA999 

Figure 2. Data entry format. U~ this format to enter data in DATA lines. 
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TRS-80 is a registered trademark o f Tandy Corp . 

From Computer Plus to YOU •.• 

PLUS after PLUS after PLUS 

Model 100 8K $495 
Model 100 24K $625 

DMP120 $385 
DMP200 $520 

Color Compute r II 
w/16K Ext. Basic $1 65 
w/64K Ext. Basic $21 0 

Color Computer Disk Drive 
Drive 0 $289 Drive 1 $220 

Model 4 16K $679 
Model 4 64K 

2 Disk & RS232 $1215 

DWP210 $610 

' 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 

COMPUTERS PRINTERS Model 111/4 Drive 1 195 
Model 4 Portable Silver Reed EXP400 D.W. 309 Model 111/4 Drive 2 259 

64K 2 Drives 1149 Silver Reed EXP550 D.W. 515 Model 111/4 Drive 3 229 
Pocket Computer 2 165 DWP410 1159 Hard Disk M2000 1525 
Pocket Computer 3 89 Gemini Powertype 345 ETC. 
Pocket Computer 4 59 CGP1 15 159 CCR-81 Recorder 52 
Model 2000 2 Drive 2299 CGP220 Ink Jet 545 Cassette Tapes (10 Pk) 9.95 
Model 2000 W/Hard Disk 3599 DMP110 305 16K Rom Chips 25 
Model 12 64K 1 Drive 2360 DMP420 735 64K Ram Chips 62.95 
Model 12 64K 2 Drive 2950 Toshiba 1340 (24 wire head) 779 Model 4 64K Upgrade Kil 79.95 
Model 16B 1Dr 256K 3375 Gemini 10X 289 M100 Bar Code Reader 89 
Model 168 2Dr 256K 3965 Gemini 15X 409 64K Printer Butter 199 
MODEMS Panasonic P1091 305 Printer Sta nd 25 
Hayes Smartmodem II 225 Sm ith Corona Fastext 195 Printer Cables 
Hayes Smartmodem 1200 539 Prowr iter 8510 345 Pr inter Ribbons 
Novation Smartcat 1200 410 Okidata CALL Printer Paper 
Novation J-Cat 115 Epson CALL Computer Books 
AC-3 125 DISK DRIVES Radio Shock software 10% off. 
DC Modem I 89 Model Ill Drive 0 475 Send for complete listing of 
DC Modem II 160 Model 4 Drive 0 450 brand name sottware and hardware . 

CALL TOLL FREE 
t·BOO-J4J·Bt24 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE == II lfl 

P.O. Box 1094 us480 King Street 
Littleton. MA 01460 SINCE1973 
IN MASSACHUSETIS CALL 16171 486-3193 ~ 18 



KARY LTIICH PORTFOLIO VALUATION 

CUT YOURSELF 

LOOSE WITH 

TRASHMAN™ 


THIS PROGRAM IS A MUST FOR 
EVERYONE WHO USES "BASIC" 

ON A TRS-80. It reduces stnng com ­
p ressio n d elays by 95% or more. You 
suffe r from these dela ys whenever you 
run a BASIC program You r computer 
locks up for seconds, o r minutes, and 
you may even think it's "crashed." 
TRASHMAN FIXES THE PROBLEM! 

As soon as you star t lo use ti, those 
d elays will almost disappear. The pro­
gram is very easy to u se, so you don' t 
have to b e a computer prog ram me r to 
ta ke advan tage of 11 It 's w ritten tn 
"ma chine languaqe and uses only 578 
b y tes o f memory for itself, p lus 2 bytes 
for eac h "string" in your program . It 
works with o ther machine language 
programs a nd all the maio r o perati n g 
syste ms 

IT S H OULD HAVE BEEN BUILT 
INTO THE COMPUTER IN THE FIRST 
P LACE. b ut since it wasn't , look at th is 
c hart, a nd then order your copy tod ay. 

II SECONDS DELAY PERCENT 
STRINGS NORMAL TRASHMAN IMPROVEMENT 

10 .1 .1 0 
250 11 .8 0.7 94 
500 45.8 1.6 96.S 

1000 179.6 3.5 98 
2000 713.2 7.8 98.9 

". .. in those programs that use hundreds 
of strings arrays, the time saved is out­
standing." 80 MICRO , Ja n . '83 
Works g reat, had 45 sec. delays in 
printing, now almost no delays. D.T. 

"We have installed TRASHMAN in 
one o f our most majo r programs and it 
has reduced the run time b y over 
one-third! A .W.L 
TRA SHMAN is available on Disk 
for the TRS-80 Models I & III for 
just $39.95 
A"f ...,, ,, So/'wr1~ it n. r lhA ..;r: /·.'AN y ~ 
lt'.'t""/• ,-.-w1-'hy1Jf "'.J.J• J/;:Jf:"' 

..... 

TERt.'S ~~ o~g.;d":"h ~oov:;: ·:::i':t'tl ';jos~ 
Ofdtrs ti ed "" t"l1n one d.a 

- ----- J / ll/ 8J --------------- 12/ Jl/ 81 12/ ll/ 81 12/ Jl/ 82 J / Jl/ BJ 
Shares O.tePurch Coat Price Value Pr i ce Value Pr i c e Value Pr i ce Value 

37 Pid Tr end llultiple 731 22 . 11 141 21 . 83 E98 Jl . 17 1129 34 . 8' 1311 
U Si• plici ty 4/ 7/7 6 671 12 . 51 511 13.51 SU 7.6J 315 8 . 88 355 
65 Greyhound 1/ 5/78 87 1 14 . ll 918 1J.6J 886 11 . 25 1121 24 . 25 1 576 

I Goodyear l / 5/7 8 • 16 . 51 82 5 11.51 875 JS.II 1151 .... •112 ()(aE llult iple 1455 I . II I 12 . 88 12 88 19. 38 211J 18. 88 2114 
54 Houaton Indllultiple 1188 .... I 19 .H 951 21 . 11 1157 21 . 51 1113 
St IBM 11/ 2 2/ Bl 31 21 .... I "·" J U I 95. 11 47 51114 . .. 5218 

• G+W Ma r l5pull/ 12/ 82 8 .... I e.ee • 8.25 - 25 e. 11 8 
I G'year Ap r3ll/ 9/ 82 e e.n I 8.111 • 3 . 38 -J3 8 .... •• ....111 Gul f +westerl2/ 9/ 82 1646 I .II • 16 . 75 1 675 24.25 2425 

Total 9582 2984 82 J6 lJSJ8 14185 

DETAIL or llULTIPLE PURCHASES 

Pld Trend 
Share• oatePur ch Coat Coat/ah CWV'ah Pric e - 3/ 31/ BJ-Value 

22.111 6/ l/75 J 74 17.H 17 . H 34.19 768 
8 . 111 12/ 5/77 161 21 . H 11 . 81 34.89 279 
J . 524 1/ 16/ 81 92 26.11 18.67 34. 89 12J 
1 . 871 1/ 18/82 26 29.J8 18. 94 34. B9 J I 
l.95J 2/ 16/ 82 51 25.99 19. J2 34 . B9 68 
1. 948 l /24/8J 28 n. e1 19. 59 34. B9 3J 

37. 295 731 19.59 J4. 89 1311 

CLOSED TRANSACTIONS 

Shares Sec urity Dat ePurch Coa t 0.te&old Sa l ePr ice Ga i nl-Loss) 

51 Goodyear 1/ 5/7 8 877 1/ 8/ BJ 1172 895 
-111 G+w llarl5put 11/ 12/ 82 -79 J/ 15/ 83 79 
-111 G'yea r Apr35 11/ 9/ 82 -1 91 2/ 15/ BJ • 189• 

Total 1163 

FtguTP J . Thrtt TPPOrts using th~ sample data in Listing /. 

Profram Listing I. Slockvalw stock-tracking program. 

21 'STOCKVALUE BY ROBERT C. BAZZELL, 7127 PEBBLE PARJI: 
WEST BLOOMFIELD, MI48833 

31 CLS:CLEARlSll:DEPINTA-C,P-Y 
41 READNA$:NA$• NA$+• PORTFOLIO VALUATION" : PRINTl'AB(6)NA$ 
SI FORic8T0311:READA$ : I PA$•"S• , I • I-l : P=P+l:READD,DELSEREADD,D,A: 
IFA$•" • , Il=Il+l:'COUNT SALES AND REPEATS 
61 IPAS<>.END.,NEXTI : PRINT. <END > NOT READ IN DATA STATEMENTS•:sT 
OP 
71 FORR• IT031 : READA : IFA• 999THENlll:'CHANGE 31 TO A GREATER NUMBE 
R FOR MORE VALUATION DATES 
88 PORX•lTOI-Il:READD:IFD= 999THENR=R+l:GOTOl BBELSEIFD>l9999THEN9 
IELSENEXTX 
91 NEXTR : PRINT"999 NOT READ AT END OF PRICE ENTRIES . PROGRAM SE 
T FOR A MAXIMUM OP 31 VALUATIONS . CHANGE LINE 71 TO ALLOW MORE• 
: STOP 
111 RESTORE: PRINT@l48,•STOCKS 1"1 : PRINTUSING•ttt•1I-Il : PRINT@212, 
"REPEAT PURCHASES1"1:PRINTUSING"lll" 1Il : PRINT@263,"CLOSED TRANSA 
CTIOHS1• ;: PRINTUSING"lll"1P: PRINT@331,•EVALUATION DATES : •1:PRINT 
USING•tU" ; R 
lll PRINT@463,"TOTAL ITEMS : " 11PRINTUSING"ltl• 14*I+R*(I-Il)+2*P 
121 DIKA$(I+l) ,DP(I) ,D(I) ,DA(R) , DS(I) ,Z(R,I) ,ZS(I) ,ZT(R) , ZC(I) ,Z 
U(R, Il ,Rl(I) ,R2(I) ,R3(I) ,R4(R) ,RS(R) ,R6(R) ,P(Il) 
131 MO•l : P$• "OPP":RO•R: PL$="STOCKVAL• 1M$•"Multiple• :L$• STRING$(6 
3,4S) : Ll$•STRING$(79,45) 
151 READA$: PRINT : PRINTTAB(l4J•READING ITEM : l• : A=-3 
161 FORN=l'l'OI:A•A+4 : PRINT@613,A 
171 READA$(N) :IPA$(N)="s•,N•N-l1GOSUB8119:GOT0211ELSEREADD(N) ,DP 
(N) ,ZC(N) : 'NAME,NO. SHARES,DATE PURCH, COST 
181 IPA$(N)•""TBENIFA$(N-l)<>• •,p(B)=N-l:B• B+l:ELSEC(B-l)•C(B-l) 
+l 1 1 P(B)•LINES OP STOCKS WITH MULTIPLE PURCHASES' C(B)•TOTAL NO 
• OF TIMES PUCHASED -2 
191 Rl(N) =DP(N)/lllll:R2(N) •(OP(N)-Rl(N)*lllll) / lll : R3(N)•OP(N)­
Rl(N)*lllll-R2(N)*lll :DP(N) • R3(N)*ll818+Rl(N)*lll+R2(N)
211 NEXT 
211 DIMDB(B,R) ,IB(B,R) , Zt(I) 
221 READAS:'READ OUT •ENo• PROM5999 
231 FORX•l'l'O R: A•A+l:PRINT@613,A 
241 READDA(X) 1 'X•DATES 
251 R4(X) • DA(X)/lllll:RS(X) • (DA(X)-R4(X)*lllll)/lll:R6(X)•DA(X)­
R4(X)*lllll-RS(X)*lll:OA(X) • R6(X)*lllll+R4(X)*lll+RS(X) 
261 PORY• lTOI 1 1 Y•ITl!MS 
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279 IFDA(Xl <DP (Y) THENZ (X,Y)•9:GOT028BELSEI FDS(Y)•<DA (XIANDDS (YI < 

>BTHENZ(X , Yl=B:GOT028BELSEIFA$(Yl•••THENZ(X ,Y l•Z( X,Y-l l:GOT0289E 

LSEA•A+l:PRI NT@6B3,A: READZ (X ,Y I : ' Z(X ,Y l•QUOTE 

2 BB NEXTY: NEXTX 

390 CLS : PRINT:PRI NT: PRINT,NA$ 

310 PRINT:PRINT,•01 TURN PRINTER OFF/ ON: STATUS <• ;P$;•>•:PRINT, 

•11 CURRENT VALUATION• :PRINT,"21 DETAIL OF MULTIPLE PURCHASEs •:P 
RINT ,•31 CLOSED TRANSACTIONS LIST" 
320 PRI NT, "41 CHANGE DATES• : PRINT,"5 1 I NSTRUCTIONS " :PRINT,"6 1 SA 
VE PROGRAM TO TAPE": PRI NT ,"71 SAVE PROGRAM TO DISK• 
330 PRINT : PRINT,;:PRINT. CHO I CE•;:GOSUB901111:A=VAL ( II $1 :A• A+l :ONAG 
OT0359 ,10B0,400,550, 650 ,4800,89B,840,300 
350 IFP$=•0FF.,P$=•0N":P=lELSEP$="0FF": P•0 
3611 GOT03 1111 
4011 CLS:PRINTLS:PRINT@79,"DETAIL OF MULTIPLE PURCHASES":PRINTLS : 
IFP,LPRINTL$:LPRINTTAB(2111"DETAIL OF MULTIPLE PURCHASES":LPRINTL 
s 
4111 FORX•0TOB-l :IFDP(F(X)l >DA(RITHEN 540ELSEPRINT ,A$( F (Xl l :DB(X,0 
l•ll :ZB(X ,01•B:C•0 
4211 PRINT" Shares DatePurch Cost Cos t /sh Cum/sh Price-";:PRI 
NTUSING"tl/tl/ll";R4(RI ,R5 ( RI ,R6(RI ;:PRINT" - Value• 
430 IFP,LPRINTTAB(23IA$(F(X)I :LPRINT" Shares DatePurch Cost C 
ost/sh Cum/ sh Price-" ;:LPRINTUSING" ll/ l l / tl";R4(RI ,R5 (R) ,R6(R) ; 
:LPRINT"-Value":LPRINTL$ 
440 FORN=F (XITOF(Xl+C(Xl+l 
450 IFDP (Nl>DA (RIORDA(MOl >DS (NI ANDDS(Nl<> llTHEN4811ELSEC•C+l 
460 DB (X, 0) •DB (X, 01+D(NI :ZB(X, 01•Z B(X ,01+Z C(NI : PRINTUS I NG"llll.I 
ti 11/ 11/ tl llllt tit.II l tl. 11 Ill.ti llllll";D (NI , R 
l(NI , R2 (NI , R3(N I , ZC (NI , ZC(Nl / D(NI ,ZB (X, 01 / DB(X ,01 ,Z (R,NI ,D (N) *Z( 
R, NI :IFC=l2 , C•0:GOSUB900 0 
470 IFP,LPRINTUS I NG"l tll .tll 11/ 11/ 11 11111 Ill . II Ill.II ttl 
.It llttlt";D(NI ,Rl(N) ,R2 (NI ,R3 (NI , ZC(NI , ZC(N) / D(NI , ZB (X 
,0 ) / DB(X ,0 ) , Z(R,NI , D(N) * Z(R , N) 
480 IFA$(N+ll•"" , NEXTN 
4 90 PRINT" ----- - ­

500 IFP ,LPRINT" ------ ­

510 PRINTUSING" llll ,111 11111 Ill.II Ill.II 
tlltll";DB(X,01 ,ZB(X ,01 , ZB(X,01 / DB (X ,0) ,Z (R,N-C(X) -1 1 ,DB( 

X,0 ) *Z (R , N-C (X) -11 
520 IFP,LPRINTUSING"lltl.111 11111 Ill.II Ill 
.ti tltltl";DB( X,0 ) ,ZB(X ,0 ) ,ZB(X,01/DB(X,01 ,Z(R,N-C (Xl -1 
I , DB(X, 01 *Z (R,N-C(X I -1 1 
530 PRINTL$ : IFP,LPRINTL$:LPRINT" " 
540 GOSUB9000:NEXTX:GOT0300 
550 Ll$=STRING$(75 ,4 51 :CLS:PRINTL$:PRINT ," CLOSED TRANSACTIONS":P 
RI NTLS:C•0 
560 IFP,LPRINTL1S:LPRINTTAB(28) "CLOSED TRANSACTIONS":LPRINTLlS 
570 PRINT"Shar es Security DatePurch Cos t Da t eSold SalePrice Ga 
in( - Lossl " 
580 IFP,LPRINT" Shares Security DatePurch Cost Dates 
o ld Sa l ePr ice Gain (- Lossl ": LPRINTL1 $ 
590 ZT=0:FORN•0TOI:IFDS (N) <>0,IFZC(Nl<0 , Z\(Nl=- ZS(Nl - ZC(NIELSEZ\ 
(Nl•ZS(N) - ZC(NI 
600 IFDS(N) <>0 , GOSUB8010:PRINTUSING"llll \ \ 11/11/ 11 
tltltl ti/ ti/ ti llUU ll t ttl";D(N) ,A$(NI ,Rl (NI , R2(NI , R3 (NI , 
ZC (NI , R2 , R3, Rl, ZS (NI , Z\ ( N) : C=C+l : IFP•0ANDC=l2 , C=0 : GOSUB 9000 
610 IFPANDDS (Nl<> 0, LPRINTUSING " 1111 1 \ \ 11/ 11/ 
II llllU U / 11/ 11 ltttlt ltl tt l" ;D(N) , A$(N) ,Rl (NI ,R2(NI
,R3(NI , ZC(NI , R2 , R3 , Rl ,ZS(N) ,Z\(N ) 
620 ZT=ZT+Z\(N) :NEXT:PRINTTAB(561 "-----" :PRINTTAB( 49l "Total "; :PR 
INTUS ING" tltttt" ;ZT:PRINTLS 
630 I FP,LPRINTTAB (68)" -----" :LPRINTTAB (6ll"Total"; :LPRINTUS ING" 
tttltl";ZT:LPRINTL1$:LPRINT" " 
640 GOSUB90 00: GOT0300 
650 CLS: PRINT"Price data i s available f or :" :FORX=lTOROSTEP2 
660 PRI NTX;: PRINTUSING"tl/t t / ll";R4(X) , R5(XI ,R6 (X);: IFX+l• <RO,PR 
INTTAB(321X+l;:PRINTUSING"l t / lt / ll";R4(X+ll ,R5(X+ll ,R6 (X+l ) :NEXT 
ELSEPRINT 
670 PRINT"2 valuations fit on a 64 character line , 4 f it an 80 c 
haracter line . ":PRINT"Now s e t to begin with date";MO; "and t o en 
d with date" ; R 
680 I NPUT"To begin with another date en t er its numbe r";MO 
690 INPUT"To end with another date ente r its numbe r";R 
700 Ll$=STRINGS(31+12* (R- MO+l ) , 451 :GOT031111 
800 CLS :PRINT@l2 8 ,"" 
8111 FLS= " A":INPUT" FILENAME-ONE CHARACTER"; FL$ : CSAVEFL$ 
8211 PRINT " SAVED-SAVE ANOTHER TIME(Y/ NI? " ;:GOSUB911110 : IFIIS• "Y" 
, PRINT : GOT081 11 
830 PRINT:PRINT" DO YOU WANT TO STOP(Y/ NI? ";:GOSUB90B0:1FIIS=" 
Y" , ENDELSEGOT0311B 
840 CLS : PRINT@l28," FILENAME ( " ;FL$; " ) " ;:INPUTFLS : SAVEFL$ 
85 9 PRINT"PROGRAM SAVED"; : PRINT" DO YOU WANT TO STOP(Y/N)? ";:G 
OSUB9BllB: IFII$•"Y"END 
861! GOT031lll 
1000 IFPTH ENLPRINTL1$:LPRINTTAB (7 + (R-MOl *61 ; NAS 

Listint I rontinuM 

F ASTER s peeds u p most TRS-80 
BASIC proqra ms by 20-50'1b It 

analyses p rograms while the y ru n, 
then dis plays a simple change to 
seq uence va riables so the RO M wi ll 
!ind them fa s ter. 

You can use FA STER to speed u p 
p roq ra ms you've bough t as well a s 
p roqra ms you' ve written 
"If you ... would like a s igni fic a n t 
incre ase in the run-time speed, then 
buy FASTER" 

80 MICRO (April, 19 82) 
Mod els I & III, l 6 -48K Tape 
o r Disk, all DOS's. $29.95 

~ 

This ultra fast machine lanquage 
program reduces the size a nd increases 
the speed of most BASIC programs It 
removes blanks and remarks in less 
tha n 3 seconds 
Models I & III, Tape or Disk $19.95 
SPECIAL:FASTER & QUICK $39.95 

RPM TO THE 
RESCUE-

}!t~~ I

~'~~ I 
Find out if your drives need ad1ust­

men t before you begin to lose hies 
SAVE on repair bills This easy-to-use 
p roqra m measures the rota tional speed 
and fluc tuahon s of your d isk dnves, 
a ud warns you 1f the y are running too 
fast , too s low, or unevenly. 
80 MICRO (A pril, 1982) said " If your 
d rives have pro blems I recommend 
RP M befo re paying lo get 11 repa1red " 
Customers agree : 
"EXCELLENT - Has paid fo r itself 
already!Saved the cost of Radio S hack's 
d oing the speed adjust!" (D.M.) 
Models 1, 3 and 4 (in 3 mod e) We 
suggest you order a copy before you 
need 11 

RPM $24.95 

.... 2 
Dept. G Box 560. No. Hollywood CA 91603 

8181754 3131 ~f0!1llll1GUM~ lay~ll!I 
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1818 C•B:CLS:PRINT,NAS:PRINT"CALCULATING"; 
1828 FORN•8TOB-l:FORA=MOTOR : OB(N,A)•0 : ZB(N,A) • 8:FORY•8TOC(Nl+l:I 
FDP(F(N)+Y)>OA(A)ORDS(F(N)+Y) <DA(A)ANDDS(F(N)+Y)<>8THENl838ELSED 
B(N,A) •DB(N,A) +D(F(N) +Y): ZB(N,A) •ZB(N,A) +ZC(F(N) +Y) 
1838 PRINT",";:NEXTY:NEXTA : NEXTN 
1848 PRINT@64,"------"; :PRINTUSING"tt/ U / tt " ; R4(R) ,R5(R) ,R6(R); 
:PRINT"---------------- "; : FORX • MOTOR:PRINTUSING" lt/ tl/ tt 
";R4(X) ,R5(X),R6(X);:NEXT : PRINT 
1858 PRINT"Shares DatePurch Cost "; : FORXaMQTOR:PRINT" 
Price Value ";:NEXT 

l 868 PRINT: A•I 
1871 IFP,LPRINTL1$:LPRINT"------";:LPRINTUSING"lt/tl/ll ";R4(R), 
R5(R) ,R6(R) ;:LPRINT"--------------- ";:FORX•MOTOR:LPRINTUSING" 
11/11/tt ";R4(X),R5(X) ,R6(X); : NEXT:LPRINT"" 
1881 IFP,LPRINT"Shares OatePurch Cost ";:FORX•MOTOR:LP 
RINT"Price Value ";:NEXT:LPRINT"":LPRINTLlS 
1891 ZT(l)•l : FORX•lTOI 
1118 IFF(A)•XANDDB(A,R)< >l,PRINTUSING"ttll \ \\ 
UUI " 1DB(A,R) ,A$(X) ,M$,ZB(A,R); :ZT(B)•ZT(I) +ZB(A,R) :GOT01178 ' 
1111 IFDP(X)>OA(R)THEN1288 
1128 IFOS(X)•<DA(MO)ANDDS(X)<>8THEN1288
1138 IFOS(X)<DA(R)ANDDS(X)<>ITHEND•8:ZC•8ELSED• D(X) :ZCmZC(X) 
1141 ZT(l)•ZT(l)+ZC 
1158 IFAS(X) <>"",PRINTUSING"ltll \ \It / It/ ti 11111 " ;D, 
A$(X) ,Rl(X) ,R2(X) ,R3(X) ,ZC; 
1168 IFPANDA$(X) <>"",LPRINTUSING"lttl \ Ul / U / U UUI 
";D,A$(X) ,Rl(X) ,R2(X) ,R3(X) ,ZC; 
1171 IFF(A)•XANOP•lANDDB(A,R)<>l,LPRINTUSING"tttt \ 

\11111 ";DB(A,R) ,A$(X) ,M$,ZB(A,R) I " 
1188 FORY•MOTO R 
1198 IFX•lTHENZT(Y)•l:'I DATE TOTALS 
1281 IFF(A)•X , ZU(Y,X)•OB(A , Y)*Z(Y,X)ELSEIFDP(X) •<DA(Y)ANDDS(X 
)>DA(Y)ORDS(X)•ITHEN ZU(Y,X)•D(X)*Z(Y,X)ELSEZU(Y,X)•8 
1218 PRINTUSING"UU , U 11111 "1Z(Y,X) ,ZU(Y,X); 
1221 IFPANOA$(X)< >"",LPRINTUSING"ltl . ll lllll";Z(Y,X) ,ZU(Y,X 
) I 
1231 ZT(Y)•ZT(Y)+ZU(Y,X) 

1241 NEXTY:IFA$(X)< >"",PRINT 

1258 IFF(A)•X,X•X+c(A)+l : A•A+l 

1261 IFP•IANDC•l3,C• l:GOSUB9181 

1271 IFPTHENLPRINT" " 

1288 C•C+l:NEXTX 

1298 1FPTHENLPRINTCHR$(ll) 

1311 IFP,LPRINTTAB(24);" ----- "1 

1318 PRINTTAB(25)" ----- "11FORX•MOTO R 

1328 PRINTUSING"\ \"1" ----- "; 

1331 IFP,LPRINTUSING"\ \"1" -----•; 

1341 NEXT:PRINT 

1358 PRINT"Total •,• 
 ., 
1361 IFPTHENLPRINT"" 
1371 IFPTHENLPRINT" Total"," "1 
1381 IFP,LPRINTUSING"llllll "1ZT(l)1:FORX•MOTO R:LPRINTUSING" 

lllltl";ZT(X)1 : NEXTX 
1391 IFP,LPRINT" " 
1411 PRINTUSING"llllll ";ZT(l)1 : FORX•MOTO R:PRINTUSING" .. 
1111 ";ZT(X); : NEXTX 
1411 IFP,LPRINTL1$:LPRINT" " 
1421 GOSUB9111 : GOT0311 
4818 C$•CHR$(34) :CLS:PRINT,"Oata Entry Format• 
4818 PRINT"Data is entered in DATA lines be9innin9 vith line 588 

in the following format : " 
4821 PRINT"5881 DATA"1C$1"Your name in quotes";C$ : PRINT"5118 DAT 
A";CS;"Security name"1C$1",no. of shares,date purchased(..ddyy), 

total cost" 
4838 PRINT"5128 DATA";C$; "Security name";C$;",no. of shares,date 
purchased(mmddyy) ,total cost" 

4848 PRINT"Continue in this format until all securities are ente 
red" 
4858 PRINT"If a security i s purchased more than once enter doub 
le quotes " ; CS;CS ; " on the same line. Then the program vill han 
dle totalling the various purchases of the same stock and futur 
e price data need be entered only once for that "; 
4868 PRINT"stock," : PRINT"5999 DATA "1C$ ; "E~D" ; CS:GOSUB9888 
4871 PRINT"6881 OATAdatel(mmddyyl ,price this date of security on 
e,price of tvo,price of three,etc until a price is entered for a 
11 securi- ties.• 
4888 PRINT"68ll DATAdate2(nunddyy) ,price this date of security on 
e,price of tvo,price of three,etc until a price is entered for a 
11 securi- ties.• 
4891 PRINT"Continue entering date and prices as desired. Prices 
on any dateshould be entered only for securities held on that da 
te" 
4918 PRINT"7999 DATA999" 
4918 GOSUB9881:GOT0388 
5888 DATA"MARY LYNCH" 
5818 DATA"Fid Trend",22,68175,374,"",8,128577,161,"",3 . 524,ll681 
,92,"",.87,11882,25.56,"",l.953,21682,51.75,"", . 948,12483,28 . 45 
5821 OATA"Simplicity",41,41776,671 
5838 DATA"Greyhound",65,11578,871 
5848 DATA"Goodyear",58,11578,877,"S",18883,1772 
5858 OATA"OG•E",lll,88681,1266,"",2.828,43882,44,"",3.271,73882, 
46,"",2.941,182982,48,"",2.983,13183,51 
5868 DATA"Houston lnd",58,111381,1112 , "",l.341,91182,27,"",l.538 
,121182,29,"",l.443,31183,31 
5871 OATA"IBM",51,112281 , 3121 
5888 DATA"G+W Marl5put",-lll,lll282 , -79,"S",3l583,I 
5898 OATA"G'year Apr35",-l81,lll982,-191,"S",21583,,1625 
5181 DATA"Gulf+Western",111,128982,1646 
5999 DATA"END" 
6808 DATA123181,22.ll,l2.5,14.l25,16.5 
6111 DATA12318l,21.83,l3.5,l3.625,l7.5,l2 . 875,19,61 
6821 DATA123182,3l.17,7.63,17 . 25,35,19. 375,21,95,.25,3.375,l6.75 
6131 DATA33l83,34.89,8.875,24.25,l8.875,21.5,ll4,24.25 
6999 OATA999 
7911 END 
8811 READDS(N) ,ZS(N) 
8111 Rl•DS(N) / lllll : R2•(05(N)-Rl*lllll)/lll : R3•DS(N)-Rl*ll818-R2 
*lll:lFR1>12RETURNELSEDS(N)•R3*18111+Rl•lll+R2 
8821 RETURN 
9888II$•"":PRINTCHR$(14)11II$•INXEY$1PRINTCHR$(15)1:IFIIS•""THE 
N9811 
9818 IFII$•"y",Il$•"Y" 
9121 RETURN Elld 

Program Listing 2. Modif1eations to tw nwrr«} with Stockvah4' for data input from k~yboard. 

21 'STOCXVALUE BY ROBERT C. BAZZELL, 7127 PEBBLE PARK 
WEST BLOOMFIELD, MI48133 

MAY 21, 1983: MODIFIED TO USE SCREEN DATA INPUT APR 15, 1984 
32 PRINT," STOCXVALUE":PRINT," PORTFOLIO VALUATION" : PRI 
NT:PRINT"Du YOU WISH TO ENTER ALL NEW DATA FROM THE KEYBOARD OR 

PREVIOUSLY STORED DATA?•:PRINT 
35 PRINT,•l READ/DATA STATEMENTS WITHIN PROGRAM":PRINT,"2 XEYBOA 

u.;,,,1~ 

I 

http:DATA33l83,34.89,8.875,24.25,l8.875,21.5,ll4,24.25
http:375,21,95,.25,3.375,l6.75
http:92,"",.87,11882,25.56,"",l.953,21682,51.75


LTERM IV 

Smart Terminal Program 
for the TRS-80 Model 4 

A completely rewritten version of 
the popular LTERM program 
for the models I/Ill currently found 
on several Computer Bulletin 
Board Systems. Many advanced 
features including: 
• Menu d riven for easy use 
• Memory buffer' for sto ring data 
• Uploading/ Downloading in Ase 


format 

• Direct file transfer from within the 


program 

• Special configuration files 
• Display and type directly into the 


buffer 

• 	Compatible with both DOSPLUS 


and TRSDOS for the Model 4 


Available for $5995 
the lowprice of 

Send check or money order to: 
TERM OFT 


c/ o Lary Myers 

P.O. Box 94 
Ballston pa, NY 12020 

-INTERNATIONAL 
@ -SOFTWARE 
I -2000 

IPI.- GENERAL PACKAGE I 12!1 programs on basic it 
Includes appllc1tlon progr""" tor bolsoness 
educatoonal hnilnc:till. home and more 
Cassell• $85 50 Oo<~ S95 00 

IPll.-GENERAL PACKAGE 11 125 programs on basic 
Oltlerent from the<e found In GPt Thos os a great 
complement ot GPt 
Cassel te $85 50 Oo<~ S95 

11'1.- BUSINESS PACKAGE I 103 C.nt11I Business 
Pr ogr1111s ., baS•c Its a grnl pack;ige to help you 
mike ll'e bolsoness and flllll ncoal dec•s•ons you need 
Thos package rs a compilation ot lhe GPI and GPll 
Programs F0< the people onlere<t•d on Genv11 
B.soness Progr;ams only 
C1ssene $70 65 OtSk S78 50 

Ml't.- HOME PACKAGE I 7' programs In basic There Is 
something to be used by every mem~r ot lhe house 
Cassette $52 20 Disk S58 00 

Ca'5elles TRS~Mod I Ill IV 100 MC.to coco C-6A VIC­
20 
Oo•kelles TRS ao llOO~· 111 · JV• COCO C~ Vl-20 APPLE 
11 II• lie lie 

MU.- MAILING UST I Sort recordsby Narie Coty Start Zop 
Code Search record s pr"1t labels For TRS-80 MOO 
1· 111 · tv· 
Dosk SSOOO 

1"111.· 	PHONE OlRECTORY I K"'IJ oecoods of all you1 
business ilnd personal phones F0< TRS aot· 111 · 1v· 
coco 
Disk S2• 95 

Cl't.- COIN COLLECTION I Keep !Ur~ ol all you1 coon 
collechon by country date mint v1lue etc ForTRS 
BO t• 111" 1v· 
Oosk S2• 95 

• MOO I fFormateO VER 2 700 2 800· 1100 Ill tf0<maled 
VER 1JI MOO IV (Form1teG VER 6 01 

lll 'RICU lla.Ulf l'OIT~f 111 UllJ. llG 
l..i C- • ._, Orf• T• ~- ••1 lnw••llo 
l!fn•llftat hllwwl Zllll C•• Call !DI m !131 
111117 I W fll• l•1 "1111 S.ldly C•IU• 
•l•I fl 33177 ., 222 •'*t 011a1tun111 

,.,. See List of Advertisers on P•ge 152 

SOURCE CODE 

INCLUDED••• 

::':...:::"u.1-•'""' ,..... ,__._._.. 
.._....•. c.ur"'""• .... 
hh..... ...,_...... 

ISTOlcm WO. 

I ... 
t ••..i lid,, 

for a change! 
Because the dBase " Source Code is included with all SBT Account­
ing Software, you can add a special part number system or change a 
report format at will-the possibilities are endless. You get control and 
flexibility that's crucial to a well run business. What's more, every 
SBT Accounting Program can change and grow with your needs. You 
can make the changes yourself, or SBT will do 11 for you quickly and 
inexpensively. 

Completely Integrated 
Start with the modules you need now. and add the o thers later. Best of 

all , SBT Software works on all computers that can run dBase. 

.dOrder Sales Order Processing $195 

.dlnvo1ce B1iling / Inventory $195 

.dStatement Accounts Receivable S 95 

.dPurchase Purchc::se Order Processing $195 

.dPayable Accounts Payable $295 

.dPayroll Payroll / Labor Accounting $395 

.dLedger General Ledger/ Finance $395 

dAssets Asset/ Depreciation 

$345 
$195 


.dProject Project/ Job Accounting 


Demonstration d isks available. 

Call SBT at 408-980-8880 fo r more information. 


1140 Mountain View-Alviso Rd. 

CORPORATION Sunnyvale, California 94089 

sbt 

' <lBase II ls 8 registered trademark ol Ashton-Tate 
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RO" : PRINT,"3 TAPE" : PRINT,"4 DISK" : PRINT 
38 PRINT,"CHOICE" 1:GOSUB91lllll:Al•VAL(II$) :ONA1GOT039,151lll,21151l,21 
711,38 
39 CLS 
149 IFAl>l,DIMZ\(I) :RETURN 
3115 IFA1>1THEN1451l 
14511 PRINT:PRINT, " 11) TURN PRINT ER OFF/ON : STATUS <" 1P$ 1" >":PRINT 
,"l) CURRENT VALUATION":PRINT,"2) CLOSED TRANSACTIONS LIST" 
1468 PRINT,"3) PRICE SECURITIES AS OF A DATE":PRINT,"4) CHANGE D 
ATES":PRINT, 0 5) ADD MORE SECURITIES" : PRINT,"6) RECORD SECURITY S 
ALES" 
1478 PRINT,"7) EDIT ENTRIES" : PRINT, " 8) SAVE DATA TO TAPE":PRINT, 
"9) SAVE DATA TO DISK" 
14811 PRINT: PRINT,"CHOICE"11GOSUB91191:A•VAL(II$):A•A+l:ONA GOT035 
ll,1188,5511,1681,658,1518,1788,18118,2888,2188 
1588 CLS:PRINT:INPUT"OWNER OF PORTFOLI0" 1NA$:NA$• NA$+" PORTFOLIO 

EVALUATION":X•l:I•l8:R•l81GOSUB1281l•l1R•81R0• 81BI • l81BR•l8 
1518 IFA• 6,CLS : IFBI•IGOT02248ELSEPRINT"ADD NEW ENTRIES":X• I+l 
1515 PRINT"NAME OF SECURITY N0."1X1"("1A$(X)1"l" 1 :INPUTA$(X) 
1528 PRINT"NUMBER OF SHARES("1D(X) 1"l"1 1INPUTD(X) 
1538 PRINT"DATE PURCHASED(MMDDYY) ("1Rl(X) 1R2(X) ;RJ(X);"l"11INPUT 
DP(X) 
1548 IFDP(X)<l31888THENRl(X) • DP(X) / 18888:R2(X) • (DP(X)-Rl(X)•l8118 
ll)/188:R3(X)•DP(X)-Rl(X)*l81811-R2(X)*ll8:DP(X)•R3(X)*ll818+Rl(X) 
*188+R2(X) 
1558 PRINT"TOTAL COST(";ZC(X);")";:INPUTZC(X) 
15611 IFX• BI,I• X:GOT0388 
1579 IFA<> 8,PRINT"ANOTHER SECURITY?(Y/N)" ; :GOSUB98118 : IFII$ • "Y"TH 
ENX•X+l : PRINT : PRINT:GOT01515ELSEI•X:GOT0391ELSE1869 
161111 CLS:IFBR•ROTHENGOT02241ELSERO•RO+l : Y• RO 
1618 INPUT"DATE OF VALUATION (MMDDYY)"1DA(Y) :IFDA(Y) >l311981THEN1 
6311 
1629 R4(Y) • DA(Y)/1911811:R5(Y) • (DA(Y) - R4(Y)*l8898) / lllll:R6(Y)•DA(Y) 
-R4(Y)*lllll8-R5(Y)*l81l:DA(Y) • R6(Y)*l8898+R4(Y)*l89+R5(Y) 
1639 lFDA(Y) • <DA(Y-l)THEN1681 
16411 PRINT"ENTER VALUE PER SHARE THIS DATE FOR EACH SECURITY" 
16511 FORX•lTOI:IFDP(X) >DA(Y)THEN1678 
1668 IFDS(X) >DA(Y)ORDS(X)•8THENPRINTA$(X)1:PRINT" (";Z(Y,X);")"1 : 
INPUTZ(Y,X) 
16711 NEXT:GOT0388 
1688 PRINT"DATE MUST BE AFTER PREVIOUS LAST ENTRY("1R4(Y-l)"/ "R5 
(Y-l)" / "R6(Y-l) :GOT01618 
1788 CLS : PRINT,"SECURITIES IN PORTFOLIO":PRINT : PRINT" 8 RETURN T 
0 MENU";:PRINTTAB(21)"1 "1A$(l)71PRINTTAB(42) " 2 "1A$(2) :FORX•JTO 
ISTEP31PRINTX1A$(X)11IFX+l • <I,PRINTTAB(28)X+l;A$(X+l) I 
1719 IFX+2• <I,PRINTTAB(4l)X+2:A$(X+2) : NEXTELSENEXT 
17211 PRINT:INPUT"ENTER THE NUMBER TO THE LEFT OF THE SECURITY SO 
LD";N 
1738 IFN•ITHENJlll 
1741 CLS:PRINT"DATE OF SALE OF "A$(N)"("DS(N) " )": : INPUT DS(N) :GO 
SUB81llll 
17511 PRINT"AMOUNT RECEIVED FROM SAL E("ZS(N) ") "1: INPUTZS (N) :A$(N) 
• AS(N) : GOT01788 
181111 CLS : PRINT,"SECURITIES IN PORTFOLIO":PRINT:PRINT" II EDIT PRI 
CE INFO";:PRINTTAB(21)"1 "1A$ (l); : PRINTTAB(42)"2 "1AS(2) :FORX•JT 
OISTEP3:PRINTX 1A$(X); : IFX+l • <I,PRINTTAB(211)X+l1A$(X+l)1 
1818 IFX+2 • <I,PRINTTAB(4l)X+21 A$ (X+2) :NEXTELSENEXT 

18211 PRINT:PRINTX"RETURN TO MENU" 
1838 INPUT"TO EDIT A SECURITY ENTRY ENTER ITS ITEM NUMBER"1X 
1848 IFX•l,CLS:PRINT,"EVALUATION DATES" : PRINTTAB(l5)"8 RETURN 
TO MENU":FORX•lTORO:PRINTTAB(l4)USING"tl ll/ll/tl" 1X,R4(X),R5( 
X) ,R6(X):NEXTELSE1861 
1851 INPUT"TO EDIT PRICES FOR A DATE ENTER THE NUMBER TO ITS LEF 
T" 1Y: IFY•IGOT03811ELSEGOT01881 
1868 IFX<I+l,CLS:PRINT"SECURITY", " NO SHARES","DATE PURCH","COST 
":PRINTA$(X) ,D(X) ,Rl (X) 1R2(X) :R3 (X) ,ZC(X) ELSEIFX >ITHEN3HELSE181 
II 
1878 PRINT"DO YOU WISH TO EDIT THIS ENTRY? (Y/N)";:GOSUB9881 : IFII 
S•"Y"THENPRINT : GOT01511ELSE1818 
1888 CLS:PRINT"DATE "1R4(Y)1RS(Y)1R6(Y) : PRINT"IS THIS THE DATE Y 
OU WISH TO EDIT? (Y/ N)"1:GOSUB99111:1Fll$•"Y"THENPRINT:GOT01641ELS 
El 8118 
21188 CLS : PRINT" IS RECORDER READY WITH <PLAY > AND <RECORD > BUTTON 
S DEPRESSED (Y/ N)?"1 : GOSUB911lll:IFI1$ <> "Y"THEN311ELSEPRINTl-l, 
NA$,I,RO 
21118 FORX•lTOI:PRINTt-l,A$(X) ,D(X) 1 DP(X) ,DS(X) ,Rl(X) ,R2(X) ,R3(X) 
,ZC(X) ,ZS(X) 
21128 FORY• lTORO:PRINTl-1,Z(Y,X) :NEXTY : NEXTX 
21139 FORY•lTORO : PRINTl-1,DA(Y) 1 R4(Y) ,R5(Y) ,R6(Y) :NEXT 
211411 PRINT:PRINT"DATA SAVED. END SESSION?(Y/N)"1 :GOSUB99111 1IFII 
$•"Y",ENDELSEGOT0381 
2858 CLS:PRINT"IS RECORDER READY WITH <PLAY> BUTTON DEPRESSED?(Y 
/N)"; : GOSUB9981:IFII$< >"Y"THEN311ELSEINPUTl-l,NA$,I,R : PRINT : PRINT 
"THERE ARE"I"SECURITIES AND"R"EVALUATION DATES IN THIS FILE" 
211611 PRINT"DO YOU WANT TO RESERVE MEMORY FOR MORE ENTRIES? (Y/ N)" 
; : GOSUB981lll : IFIIS•"Y"THEN GOSUB2258:GOSUB128 : I • I-A : R• R-C:RO•R 
28711 FORX• lTOI:INPUTt-l,A$(X) , D(X) ,DP(X) ,DS(X) ,Rl(X) ,R2(X) ,RJ(X) 
,ZC(X) ,ZS(X) 
2189 FORY•lTORO:INPUTt-1,Z(Y,X) : NEXTY:NEXTX 
2198 FORY•lTORO : INPUTt-1,DA(Y) ,R4(Y) 1 R5(Y) ,R6(Y) :NEXT:GOT038B 
21811 CLS:lNPUT"NAME OF FILE TO BE SAVED" ; FM$ 
21111 OPEN"O",l,FM$ 
2128 PRINTtl,NA$1",";I1RO 
21311 FORX•lTOI:PRINTtl,A$(X) :",";D(X) 1DP(X) ;DS(X) 1Rl(X) 1R2(X) ; RJ 
(X) : ZC(X) ;ZS(X) 
21411 FORY• lTORO:PRINTtl,Z(Y,X) : NEXTY:NEXTX 
2158 FORY• lTORO:PRINTtl,DA(Y)1R4(Y)1R5(Y) ;R6(Y) :NEXT : CLOSE 
21611 PRINT:PRINT"DATA SAVED. END SESSION?(Y/N)"1:GOSUB9111111 1IFII 
S• "Y",ENDELSEGOTOJllll 
2178 CLS:INPUT"NAME OF FILE TO BE READ"1FM$ 
2188 OPEN"I",l,FM$ 
2199 INPUTtl,NA$,I,R:PRINT"THERE ARE"I"SECURITIES AND"R"EVALUATI 
ON DATES IN THIS FILE":PRINT"DO YOU WANT TO RESERVE MEMORY FORM 
ORE ENTRIES? (Y/ N)"; : GOSUB91lllll:IFII$ • "Y"THENGOSUB2251l 
2299 BI • I:BR• R:GOSUB129:I • I-A:R• R-C:RO•R 
2218 FORX• lTOI : INPUTtl,A$(X) ,D(X) ,DP(X) ,DS (X) , Rl(X) ,R2 (X) ,R3(X) I 

ZC(X) ,ZS(X) 
22211 FORY• lTORO:INPUTtl,Z(Y,X) : NEXT:NEXT 
2239 FORY• lTORO:INPUTtl,DA(Y) ,R4(Y) ,R5(Y) ,R6(Y) :NEXT:CLOSE:GOT03 
ee 
22411 PRINT" NO MEMORY IS RESERVED FOR THIS. SAVE DATA AND RELOAD 

IT." : PRINT"YOU WILL THEN HAVE THE OPPORTUNITY TO RESERVE MORE M 
EMORY" : : GOSUB999B:GOT03BI 
2259 PRINT : INPUT"HOW MANY NEW SECURITY ENTRIES";A:I • I+A 
2268 INPUT"HOW MANY NEW EVALUATION DATES" ; C: R•R+C:RETURN 

Ettd 



LIST/KEY 
THE PEOPLE PROGRAM 

OF THE PEOPLE 
List/Ke y is a sophisticated li st management program ded· 

ica ted to organizing inform ation about people. Name and 
address fo rmats can be created wtth on ly a few keystrokes. 

BY THE PEOPLE 
List/Key was crafted by professionals to perform at top speed 

with ma ximum simplicity. A thousand entries can be sorted in 
less than 20 seconds by simply pointing the cursor at one of 24 
optiona l fields. 

FOR THE PEOPLE 
List/ Key can be easily modified for home, busin ess and 

professio nal applications. Hundreds of help messages, menus 
and prompts guide the operator through each step. 

TO THE PEOPLE 
List/Key can be reviewed at your leisure. We' ll send a 

Demonstration Disk w11h sample files fo r only $25.00. 

THE PEOPLE PROGRAM 
List/Key can store 5000 entries on your TRS-80 Model 3, 4 

or 4P system, using up to 4 disk dri ves and an y standard 
paralle l printer. 

The List/Key Master Install Disk com es with a 172- page 
Reference Manual, Quick Reference Card, and spare disk in a 
handsome storage box. It' s all just $250. 

The People Program is fo r people like you' 

The Soft Place 
P.O. Box 73 70 
G lendale, Calif. 9 1205 
18 18) 243·5 111 

.,.. 22 

__lanPUT/11/,,I,_ 

PRINTER BUFFERS 


lit] as Iowas $119.95 CIC 
SA VE LOST COMPUTER TIME! 


FIATURll INCLUDE:
IUFF·IT 

• Pause/ Copy SwitchPftnER BUFFER • Buffer Reset Switch 
• Power Indicator 
• Transfer Indicators 
• Internal Power 51.Jpplye SK-$119.95 
• 	Works With Any Centronlcs 

Parallel Computer a Printere 16K- $125.95 • Startup Diagnostics 
• 90-Doy Warranty 
• Ready To Go· "Just PIUQe 64K- $173.95 

It In And Buff It" 

• 	WE BEAT ANY BUFFER PRICE 
• 	CALL FOR QUANTITY PRICING 
• 	OEM AND DISTRIBUTOR DISCOUNTS 

AVAILABLE 

COMPUTROL ENGINEERING 
Terms: Add J'\ MolterCord ond Vlao OfP.O. Box 9068 Money Of-. UPS. C.0 .0 "dd S•.oo 
Slll!>lllnO • llancSllng MlcNgan ....l\~onla , Ml 48150 denh Odd • ..._ toles tax. 

(313) 699-6464 

.- SH Li st ol A~llsers on Page 162 

PowerMAIL PlusT" 
presents the 

personalized fonn letter. 
We're making an industry standard even be tter! 

~--, 

i \ I..~J_ __ 
t17r11·- ·- ·-" 
I JI ~~ 
IJI '<[jj 	

JI 

\I
.(~.J Ai . a_-~-~-- -~JI 
~- ,,~--~ 


Now your T RS-80 1· enabk you to pr int 
Model I , 111 or 4 can sub t:ts and kn:p track 
combine a form letter o f every mailing youI 
from your word produ e. 
processor and namD PowerMAIL Plus 
from your mailing list to prints labels o f any styl<:, 
create form letters with and four different 
the personal touch. lbtings. including a 
Using Pow crMAIL Plus detaikd pr intou t called 
and the new low -cost The Salesman's 
TEXl:MERGE moduk. o tebook " . 
Just think w hat that Versati le. e~y· to-usc, 
can do for yo ur mass menu-d riYen . the sy:-1<.:m 
maili ng.s! is available on 5" or 8" 

First place " inner of db k:.. ll supports hard 
the 80 Micro 1983 drives as wdl. And 
Reader 's Cho ice Awards, because ir's disk-based, 
PowerMA IL Plus b the it w i ll sto re unlimited 
newest generation of names. 
our popular mass Powt:rMAIL Plus 
mailing system. \' ith ... more pow er and 
improved key search. flexibility than t:Vcr 
field lengths, disk 1/0 before. And no\\; 
and pr int r out ines. It complete wi th 
can even separate and TEXT-MERGE, it 's 
refi le flags. onlv 179.9 5! 

O f course, it o ffers tbL ·roplace r our order. 
fast PowerMAIL search just wri te o r call today. 
mode that kts you add. 
ddete and per form full PowerSoft Products 

11500 Slemmo n s 

a ten-level sorting 

line editing quickly. Plw 

Fr eeway uitc 125 
Dallas, Texas 75229routine. And two dozen 
214/484-2976user-defined flags that I r-7I(( ~- ~ !/// 

~ ~(Y: \/ tttt~ 

- _.s::::::_ --~- . ( 

For complete details. ~ce 4 -~tar rc\' iew in ~tar '8 I issue. 

Powcri\IA IL $150.00 
TEx·1: t ERGE 50.00 
If purchased 1ogcLhcr 1-9 95 
'hipping/handling· S3.00 ( U.~ & Canada); 
SI0.00 ( airmail for foreign oumncs) 

Available for i\IODl/111, true MOD 4, MOD 11112. 

Plc-.c.e ~pccil)•. 
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UTILITY by Seth Monger 

THE DIRECT 

APPROACH 


Directly access your Model 4 screen and keyboard 
by using these time-saving program routines. 

M odel Ill owners have it 
easy: if they want to write 
something directly to the 

screen or read something directly off the 
screen, they can use PEEK and POKE 
commands to do so. No such com­
mands exist for the Model 4 owner­
until now. I've developed a program 
that lets you gain direct access to the 
screen and keyboard without using 
PRINT @ statements or TRSDOS 6.0 
Restart routines. 

Directly controlling screen and key­
board input and output saves time, and 
it's especially useful for game writers. 
Also, many machine-language pro­
grams depend on the screen as their pri­
mary output. 

A Peek at the Model 4's Memory 
The Model 4's memory system is di­

vided into several 32K banks of RAM 
memory and one 3K bank of video and 
keyboard memory. A 64K Model 4 has 
two 32K banks. A 128K computer has 
four, and the second two 32K banks can 
trade positions with the first two banks, 
for a total of four different combina­
tions. 

The Model 4 screen ·and keyboard's 
3K bank can operate independently of 
the other memory banks, during which 
time the 3K bank is inaccessible to direct 
memory access. Alternatively, the 3K 
bank can " shadow" or override memo­
ry at two locations: 3800 hexadecimal 
(hex) in Model III mode, or F400 hex in 
Model 4 mode. The memory originally 
at these locations becomes inaccessible 
until you switch back the screen and 

The Key Box 

Model 4 (not 4P) 
64KRAM 

keyboard memory. The screen's source 
memory doesn't change, only the bank 
you access as main memory. 

The first lK of the video and key­
board bank is keyboard memory. The 
key formats are the same as the Model 
Ill 's, except for some new keys and ad­
dresses. Figure 1 shows the keyboard 
layout in Model 4 and Model III modes. 
The remaining 2K of the 3K bank is the 
screen memory, which starts at F800 
hex in Model 4 mode and 3COO hex in 
Model Ill mode. 

Controlling the Screen 
You control the screen memory bank 

by sending control bytes out port 132 
(84 hex). This works in Model III mode, 
because Model Ill Basic doesn' t use 
port 132, and the screen isn't shadowed 
from main memory. In Model 4 mode, 
however, you can't PEEK and POKE 
to the screen without changing the 
configuration of port 132, because 
Basic keeps the 3K screen memory bank 
separate from main memory while it's 
not in use. 

When you invoke an Out command 
from Basic that changes the screen 
configuration, you lose your screen for­
mat almost instantaneously because Ba­
sic continually writes its own configura­
tion to this port. You can make Basic 
replace the port with your format, be-

Mod ID Mod4 Bit 7 6 

3801 F401 G F 
3802 F402 0 N 
3804 F404 w v 
3~ FO 
3810 F410 7 6 
3820 F420 ?I <. 
3840 F440 space 
3880 F480 F3 

cause Basic stores the value of port 132 
at address 120 (78 hex). If you change 
the value at 120, Basic restores port 132 
to your format just before returning to 
execute your program. 

This method isn't without side ef­
fects, however. Basic gives you an " In­
ternal Error" message when you try to 
run your program again. To correct this 
bug, POKE Basie's original value back 
into address 120 as soon as you com­
plete your screen access. 

Model 4 Basic usually keeps a value 
of 135 or 143 in address 120. Value 135 
indicates a standard 80-<:olumn Model 4 
mode. The value becomes 143 when you 
set the inverse video mode with a 
PRINT CHR$(16) command. Be care­
ful with the Print statement when you 
change to or from inverse mode by 
POKEing in address 120: Basic doesn' t 
recognize a total inverse mode change, 
so you might get graphics characters in­
stead of the inverse alphabet. 

To reset bit zero of port 132 and put 
the screen and keyboard into normal 
memory, POKE 134 or 142 (for normal 
or inverse video, respectively) into ad­
dress 120. Now PEEK and POKE work 
when you change screen memory. 

You shouldn' t use the disk drives 
while the screen is accessible because 
TRSDOS 6.0 stores certain drive-han­
dling pointers in the memory that the 
screen uses. 

5 4 3 2 0 

E D c B A @ 

M L K J I H 
u T s R Q p 

z y x 
5 4 

>. 
3 

+ ; 
2.. I 

9 
0 
8 

~ break clear enter 
F2 Fl caps control shift2 shift I 

Basic 

TRSDOS 6.0, ,6.1.2 
 Figure I. Keyboard memory map for Models Ill and 4 modes. 
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Model 4 


FIRST AND STILL THE BEST Montezuma Rad.a 
Micro Snack 

Transient Pr~am Area (TPA) SSK 43K 
Bytes Free 1n BASIC 30,776 18 488 
Bytes Free on Formatted Disk 166.SK 154K 
tNo! ·~r~ttac.A~; 

64K Memory Drive YES NO 
Double Side Dnve Suppon YES NO 
Format . 
Foramts 

Read/Wnte Other CP/M 
YES NO 

Commun1ca1ton Program Included YES NO 
Time To Boot 3.6 sec . 9 sec 

Now, for the first time, unleash the powerful feawres res1derit 111 your Model 4 or 4 P computer Open up 
the vast store of CP/ M software such as WordStar and dBASE II along with thousands of others Our 
1mplementat1on o f CP/ M has earned higher review ratings than any other for the Model 4/ 4P Check out 
the many features and you will see why 

AVAILABLE NOW FOR IMMEDIATE SHIPMENT ...................... .... .. ....... .............................. $199 

INTERCHANGE . a ut1hty that allows copying. reading and 
wr iting 25 different manufacturers· soft sector d isk format s 
such as DEC . Cromemco. IBM-PC(CP/M-861 Kaypro. Mor 
row. NEC . Osborne. TeleVtdeo. Zenith. Xerox plus many 
o thers . 

MEMLINK allows you to use the opttonal 64K RAM bank as a 
fast memory disk drive 

CONFIG supports a wide range o f options all menu driven for 
ease o f use Selection o f all 5 25 disk drive types. 35. 40 . 77 
and 80 track s both single and double-sided Full control o f all 
RS-232C parameters Easy assignment o f IOBYTE User 
deflnilton o f function keys Printer linefeed filter Auto execute 
command for turn-key app1tcat1ons 

FORMAT ut1ltty add1t1onally allows disk venf1cat1on and has a 
fast, exact , cop y routine for rapid backups 

MODEM7 1s a po werfu l public domain communications 
program for file transfer and remote database access such as 
CompuServ and The Source 

Included are these C P/M ut1ht1es ASM, DDT, DUM P. ED , 
LOAD, PIP, STAT , SUBMIT, SYSGEN and XSUB. 

128K MEMORY UPGRADE 
Our upg<- '"t ~ 64K RAM a genuone PAL ..lloO 
anc:J lfl~tructl()OS fOf •nsta 1al-on Th·S k' "' ., .Jpgraoe 
'fOUr 64K ~ooe 4 to 128K and a *OW the use ot our 
MEMLINK p<ogtam ano the TRSDOS 6. MEMOISI< 
Guar~tee<l 1 year 

A BARGAIN AT ONLY $ 74 Mo<X>I • 

$ 64 Mo0eo AP No PAL 

SPECIAL OFFER 

Good <>aw' tor thO>e of you wno lee< that you nave been 
left holdng the oag C>y Omikrori or Raa.o Snaclo. Seno 
us a ce<l>heo copy ot 'fOVI c.ncellecl Chf!<;. or cnatqe 
SlllP and a note tnai you he'e ""ver recerveo de4lvery ot 
'fOVI p<onvse<I Mooeo • CP, M '"'"' Om·••ori ano wp w> 
give you a SSO <l!SCO<.nt on 'fOVI 1o ta1 purchase Owners 
ot Radio Shac'lo. CP M PU.c26 <2t61 can aJ'>O•!'C81ve a 
S!>O <Joscount C>y me<ety lradong ., your CPIM on ours 
Jus1 !.end us !he comple1e orig.nal packa9f! o t oocumen· 
tatoon and diskettes and deduct S!>O trom your O<de< 

CPfM rsa Traoem.antof O.C,ta Re~atcn •nc lr'nercnangeano Memwl~ are T'~-drk~o 1 'ht' ~ l)f 

NO HARDWARE MODIFICATIONS. Just insert the disk and 
boot Reverse video. 80 x 24 screen direct cursor addressing 
and many o ther features plus popular ADM-3A terminal 
suppon 

Comes complete w ith over 600 pages of comprehensive user 
documentation 

This popular software 1s available for the Model 4/ 4P using our 
CP/M 

W ordStar Fast memory mapped version 
Da1sywheel II prin ter support s 250 
Ma1IMerge Multt-purpose file merging program 125 
SpellStar 20.000 w ord proof-reader on a stick 125 
Starlndex Creates 1nd1ces and tables o f content 85 
WordStar Pro fessional All o f the above for only 450 
DataStar Data entry and retrieval 1s yours 175 
ReportStar Report generator and file manipulator 150 
lnfoStar Both the above 2 programs 300 
d BASE II w / Dtsk Tutonal(Kaypro format) 449 
C BASIC Version 2 8 85 

ORDER INFORM ATION 

Can now dncl Y•>u' <>tdet w nt> .,h•PJ)('d L'l'l 

meo1ately from our Da as waretio1.<,e We 
dC<.t.>pl AmetlCdn E- xprt.>'>'> Ma<,terCard and V'<,a 
cards plus we wlit ship COD 1cash or cash,er s 
Check only) Credit card'> are not t·.irqPd unt .t 
your order is <,h1ppe0 Add $4 tor UPS surlace 
Sh1ppong and handhng on order<, w'thw ttit.> 48 
Sta IP'> No 5tatt' 5ale5 TM c iectE'O ()(' 
software No Refunds Detect ,ve 11ems are 
repla1..ed upon return po<,tpaod 

ORDER NOW . .. TOLL FREE 

800-527-0347 

800-442-1310 


Tf\f' TOI r r~ hrw>\ tHP f<w 1)1 . lt"f on•y 
S1>t.'<Jf1Ca1M.>n-, \1.Jr>tf'('l t.:>Cl'l3nQe ~·I~! •tc..JllU' 

· 't~ll.1tn..t ~.~ 1.1 ?Ri.; dJ, d f rckJt"'''cl'"' ot "i. t ctni.1 , Ct11'""·•'o1 Wl•thl.t' ·.~ a •.~,., "' ' .,p..."-1•., 
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The program below demonstrates 
this method of using address 120: 

10 CLS:CLEAR, - 3073 
20 POKE 120,134 
30 FOR I= I TO ICXXl 
40 POKE &HF!m,RND(2SS) 
SO NEXT 
liO POKE 120,135 

When you type in and run this listing, 
you should see a random display of sin­
gle characters in the upper left comer. 

Line IO sets memory size to F3FF 
hex, primarily to make the program 
compatible with TRSOOS 6.1.2. If you 
don't set memory size with this version, 
Basic will hang. TRSOOS 6.0 is unaf­
fected. 

Line 20 of the program makes the 
screen accessible by POKEing a value 
into address 120, Basie's storage posi­
tion for port 132. Lines 30 and 50 set up 
a loop that repeats l ,<XX> times. Line 40 
places the random character at the first 
position of the screen (F800 hex) and 
line 60 resets address 120 when the' loop 
is complete, so you don't get an error 
when you run the program. 

Be warned that when you debug pro­
grams using this technique, after you hit 
the break key, address 120 might still 
contain the alternate value that could 
give you an "Internal Error" message. 
If you hit the break key, follow it up im­
mediately with a POKE 120,135. An­
other solution is to have the program 
check for another key (such as control­
X) that invokes a jump to a line contain­
ing the required POKE and an End 
statement. 

Figure 2 shows a map of port l32's 
bits, according to the Model 4 Technical 
Manual. Here's a more detailed run­
down: 

Setting bit zero of port 132 separates 
the screen and keyboard bank from 
main memory. 

Bit 1 controls whether the entire com­
puter runs in Model 4 mode (set) or 
Model III mode (reset). This bit also de­
termines the area of memory that the 
video bank shadows when you reset bit 

Bil 7 Page 
6 Fix upper memory 
5 Memory bit I 
4 Memory bit 0 
3 lnven video 
2 80/64 columns 
I Select I 

0 Select 2 


Figurt 2. Memory mop of Model 4's pon 
132. 
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The program 

points each field 


into screen memory 

so that printing 


an element ofM$ 

returns a string 


ofcharacters from 

the indicated field. 


zero. Don' t change this bit; the comput­
er will freeze up. 

Bit 2 controls screen size. Set this bit 
for the SO-column mode; reset it for 64 
columns. 

Bit 3 selects inverse video. Setting this 
bit gives you inverse video characters· 
resetting it gives you default graphic~ 
characters. 

Bits 4, 5, and 6 control the placement 
of the two extra 32K memory banks in a 
128K computer. These bits are usually 
reset and don't affect a 64K Model 4. 
You can exchange only one of the two 
extra memory banks with a main mem­
ory bank at a time. 

Bit 4 determines which of the two ex­
tra 32K banks you want switched. Bit 5 
tells the internal circuitry that you're 
switching a 32K bank, and bit 6 deter­
mines whether the bank selected will 
shadow the first or the second of the 
first two 32K banks. Bit 6 is reset for the 
top 32K (S<XX>-FFFF hex), and set for 
the bottom 32K (CXXX}-7FFF hex). 

Bit 7 selects the lK page on which 
screen memory starts. When you set this 
bit in Model Ill mode, the screen begins 
at the second 1,024 bytes in the 2K of 
screen memory, giving the Model III a 
second page of screen memory. When 
you reset this bit in Model 4 mode, the 
screen twists into a strange format: 
PRINT@l024 becomes the PRINT@O 
position and vice versa. 

Although you can use these functions 
on a Model 4 in Model Ill mode, pro­
grams using port 132 won't work on a 
regular Model Ill. One o f the few ad­
vantages of using a Model 4 in Model 
111 mode is that you can share the port 
with TRSOOS. 

Screen Control for 

Machine Language 


Machine-language programmers 
don't have to use address 120 to store 
port 132's value because the language 
gives them direct control over the ma­
chine. Configuring port 132 is no prob­

lem: Simply load the A register with the 
value you want and invoke an Out 132 
command with A. However, TRSOOS 
6.0 has many enabled interrupt vectors 
(especially relating to the cursor and 
keyboard) that will change port 132's 
format, making the screen inaccessible 
again . 

You can use disable interrupts (Dis) 
to eliminate this problem as long as you 
don't use TRSOOS 6.0 routines. But, if 
your program relies on any of these rou­
tines, only invoke a disable interrupt be­
fore directly accessing the screen. You 
can enable the interrupts again with an 
enable interrupt opcode after you use 
the screen . 

Because of the instability of the mem­
ory area for F400-FFFF hex, and be­
cause of TRSOOS pointers, don't use 
this region for storage of machine-lan­
guage programs. Keep these routines 
below F400 hex and set memory size 
with a Clear statement. 

The Fonnatted Input Routine 
The Program Listing shows a sub­

routine (lines ICXXX}-10200) for Model 4 
Basic that uses the techniques I've 
discussed. This routine acts as a format­
ted Input statement that allows only a 
certain number of characters per field. 
Model 4 Basic is fast enough; you don't 
need machine language. 

The heart of the routine is the array 
M$, which is dimensioned into the 
number of fields you want. The pro­
gram points each field into screen 
memory so that printing an element of 
M$ returns a string of characters from 
the indicated field. This provides a 
useful way to manipulate the fields in 
Basic. Basic doesn't allow System and 
Open commands while the screen is ac­
cessible, but once you open a file you 
can use the Get, Put, Oose, and Field 
commands with an accessible screen­
however, I don't advise doing so. ' 

This collection of fields is called a 
mask. It fits over the screen and pro­
vides invisible slots or fields to or from 
which you can write or read data. The 
mask doesn't interfere with anything on 
the screen. 

A Basic program references each 
field by its assigned element number. 
Use the fields only while the screen is ac­
cessible; otherwise, you can lose Basic 
pointers or put the wrong data in the 
field. You must make changes in a field 
with PEEK, POKE, LSET, or RSET 
commands to ensure that the referenced 
field points at the screen. Changing 
pointed strings without these statements 
causes Basic to relocate them out of 
screen memory. 



GREAT IDEAS 
\IN A CASSETTE 

NOW, you can load the major programs from 80 MICRO- automatically. 


LOAD 80 is a collection of the major programs from each 
issue of 80 MICRO including: ttotorials ... utilities ... games 
...home-hobby applications . .. word processing programs ... 
and more. Each program i on a formatted disk or cassette 
and ready to run ...saving you hours of key-in time. And 
Model Ill users can now run LOAD 80 automaticaUy-our 
new disk tran fer sy tern eliminate conver ion . 

For less than $2.00 per program LOAD 80 gives you a 
library of over 100 quality programs in ju t 12 month - de­
livered to your borne each month . 

Plus, a year's subscription to LOAD 80 saves you nearly 
300/o off the ingle disk or cassette price-that's enough for a 
year's subscription to 80 MlCRO. 

Your LOAD 80 comes complete with u er upport . Just 
caU 1~924-9471 any business day and you'll receive prompt 
assistance from our LOAD 80 taff and the 80 MICRO 
Technical Editors. 

To get your time-saving subscription or monthly issue of 
WAD 80 call toll free 1-800-258-5473 (in New Hampshire 
dial 1-924-9471). Or fill out this coupon and send it in today. 

r--------------------- ­
1 YF.s! Save me time. Save me money with LOAD 80. 
I 0 YES! I like saving t ime and money. Send me a 

year of LOAD 80 on di k for $199.97. 
I 0 YE ! I need this time saver and want to save 3007t r::~~--
1 off the single cassene price. Send me a year of 

LOAD 80 on casscne for S99.97. 
0 YES! I want LOAD 80 to save me money. 

Send me this month's LOAD 80 disk for 
S21.97 which includes postage and handling. 

0 Of course! I'd be a fool not to order. Send 
me this month's LOAD 80 on cassette for only 
$11.47. That includes postage and handling. 

for<~ aimwl pl<a!i< add 45< ~r ittm or S25.00 
p<r wb.cnpllon U.. fund, dro..n on U.S. 
ban~' onl) 
0 Check/MO 0 MC 1 Visa D AE 
Card#____________Exp. Date 
Signature.__________________ 
Name___________________ 

Address___________________ 

Ciry___________State__.Zip 

l8409LOAD80 ( ~) Ill PIM lrttl • Ptl•r1'oro11p, H OJ45I 



Lines 10-104 of the Listing are an ex­
ample program using the formatted In­
put routine. When you run the entire 
program, the screen displays eight field 
names; five underline marks follow the 
field named Account #. A fast-blinking 
cursor rests on the first character of the 
field. You can type in a value for the 
field, or push the up- or down-arrow 
key, control-X, or the enter key. The 
special keys stop the update on the cur­
rent field and return from the subrou­
tine with a value in F showing which key 
you pressed . If the cursor still sits on the 
first character, the field is left un­
changed; otherwise, the new data re­
mains. 

Depending on which key you press, 
the program either ends or updates the 
next field. The up-arrow key returns the 
program to the previous field, and the 
enter or down-arrow key advances it to 
the next field. Using these keys, you can 
change all the fields. Control-X takes 
you out of the update mode. In real ap­
plications, the program would probably 
return to a menu after you pressed con­
trol-X, but in this example the program 
ends. 

Line 10 of the program clears the 
screen and dimensions M$ to eight 

10 CLEAR,-3~73:CLS:DIH HS(8)
20 FOR I•l TO 8:READ X,Y,XS:PRINT@Y-LEN(XSl ,XS;:Y&Y+63486 ! 
30 V•VARPTR(HS(I)) :POKE V,X:POKE V+l,Y-INT(Y/256)*256:POKE V+2, 

INT(Y/256 ) :NEXT 
40 PRINT@0,"THIS IS A SAMPLE MASK OF EIGHT FIELDS "; 
50 I•l 
60 GOSUB 10000 
70 I•I+F:IF I<l OR I>8 THEN I=I - F 
80 IF F•0 THEN END ELSE 60 
100 DATA 5,170,"Accountt",20,250,"Name:•,30,330,"Address :• 
102 DATA 15,410,"City:" ,2,490, "State:",5 , 570,"Zip Code:" 
104 DATA 64,730,"History:",64,810,"Comments:• 
10000 '**** Routine I NPUT@ 
10002 '! ••• subscript for masking array HS 
10004 'flag showing movement status ••• F 
10006 'resulting data contained in • • . XS 
10010 POKE &H78,142:LN•LEN(HS(I)) :PS•l:PRINT CH RS ( l5 ) ; :XS•MS(I) 
10015 AD=0 :X•VARPTR(HS( I )) :AD=PEEK(X+l ) +PEEK(X+2) *256:LSET 

HS(I)=STRINGS(LN,95) 
10100 x-PEEK(AD):POKE AO,X+l28:POKE AO ,X:I S=INKEYS:IF rs-· · 

THEN 10100 
10110 IF IS>•" • AND IS<="z" THEN POKE AO,ASC ( IS) :IF PS <LN THEN 

PS=PS+l:AD=AD+l: GOTO 10100 ELSE 10100 
10115 IF IS=CHR$(8) THEN POKE AD,95:IF PS >l THEN PS=PS-l:ADcAD-1: 

POKE AD,95:GOTO l010E ELSE 1010 0 
10117 IF I$=CHRS(24) THE~ F=0:GOTO 1015 0 
10120 IF IS=CHR$(13 ) OR IS=CHRS ( l0) ~nEN F=l:GOTO 1015 0 
10125 IF I$•CHRS(ll ) THEN Fs-l:GOTO 10150 
10130 GOTO 10100 
10150 IF PS•l THEN LSET HS(I ) =XS:GOTO 10200 
10155 IF PS=LN AND PEEK (AD) <> 95 THEN 10200 
10160 XS•HS(I) :LSET HS(I)=LEFTS (XS,I NSTR(XS , CHRS ( 95) ) - l) 
10200 X$•HS(I) :POKE &H78,135:PRINT CHRS ( l4) ;:RETURN 

Program Listing. Sample program using the formaued Input routine. 

DISK-N-DATA 
EDUCATIONAL SOFTWARE AND DISKS 


SYNCOMBULK DISKETIE LIFETIME 

ERROR FREE 100% CERTIFIED WARRANTY 

SYNCOM diskettes with a lifet ime warranty High quality 
packed in polyba~es of 10 with TYVEC envelopes. Labels 
and Hubring . 100 Vo errorfree with a Lustrum Finish. a new 
process that enhances electrical performance, High 
PlayBack signal. low noise, syncom has a increasing media 
life. a Quality Disk 

$ $ 
SSDD ea-139 DSDD ea-1a5 
51/4 Qty 20 51/4 Qty 20 
MICROPHS A name 1n Eouca11onal Software dedicated to education 
M1crophs Program designed for use on: Apple title. IBM PC. Radio Shack 
TRS·80. Commodore 64. PETICBM. VIC 20 

Physics • Chemistry • Calculus • Probabili ty • Scholastic 

Aptitude Test Analogies. Mathematics. Vocabulary • Physical 


Science • Spelling • Jr. &Sr. High Mathematics • School 

Attendance System • Exam Analysis • Exam Generating 


System • Library Management System • Rolladex System Mail 
List/Telephone Directory• Recreational Word Games 

EDUCATIONAL CA TA LOG $1.00 Free with Order 

Flexible Disk Tray Vinyl Storage Slee~es 
5•r, with Key Lockng Lid for three ring notebook 

40 Disks capacity $22.55 
 5•;, 2·Disks per page 
90 Disks capacity $37.80 Catalog Cards included 
Almond Color base wi th clear top. Minimum order 20 pages 
Plastic D1v1oers which snap lock 1n. Ea. 59' • $1 .50 Shiooino
Each hie tray has a key locking lid. 

DISKS-N DATA ·' 4
" s"'""""• ' n. • · "' """ · ,, '" • mo'" 

J, w+ • [),._,II• ( 0 {) ,,,,t., Ad.t J .)(l

153 Kings Highway "'· ................. A.1. 1 e r .. 

Brooklyn NY 11223 "~'.';"i",'.. '.':'"" •""'' · R .... n .. · • 


Educational Software "' ''"'"""1' ' • 00 w " oo 

and Disks ~~,)~~":::;,~ll.:, ::,)(1~·;' '""1 
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Word Processing aneJ 

Graph ic Functions 
Printing Speed of 18 cps 

100 Character Daisywheel. 
10/12/15 Pitch 

Compatible to IBM. Apple, 
Osborne. Kaypro.TRS .ao 

Model fil and 4. etc. 
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8lM Plo"t,., Svlo. I 
PS- ZlZ 779 

DI Sl<-Pl>tv l40lOS Z• ~ I, 4 
OJSl<£ll£S SOOlt' JJ 

Proport ional Spacing Mode ois..nr£s 
8 S ~ 11 4 ilULIC D!St£11£S 
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.J.KI 6100 (P) $459 

DIIB~ & 24, 5 V4 
l1IS<El.'ll'S IlBr Fm: 
srrF1ffi BD< $40 

Ofl lV£S 
SfAll 5 11 4 T~ 48 Tl!Ac-.' 
ORJVCS ~.. Oft TLAC' l"' 2 MJ 
~JN~l£ HLAD 0flJ V£ 169 
Ml:GAP!Sk' lllS88 lllM l>l'Pl£ 
'"S\FOll'°"l£0 l 999 
19M8<FOll!1A! £0) 1, 199 

UNIH!Clll!Uf'l J8l£ POW(ll 
SfNTPY lJN[ U.P.S. 
!ae ~TT 211 . 1" rownt 2 1 9 
i aa \.IA fT 311 • I n Pm.i rP .1 J9 
U9 "" Tl 19 • In POW£11 J J 9 
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WJ I t< OU T NO! JC[ 

MAY. COMPUTING 
P.O. BOX2024 ~"' ~· 
FALL RIVER, MA 02722 CIC 
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fields. Lines 20 and 30 form a Read 
loop that prints the field names and 
points each field in the mask to the 
screen. 

The Read statement contains three 
variables. X is the length of the field ref­
erenced by 1. Y is the PRINT@ position 
of the field, and XS is the name of the 
field . The program prints the field name 
before the first character of the field. 
The last part of line 20 converts Y, the 
PRINT@ position, to its equivalent 
screen memory address. 

Line 30 takes the V ARPTR of the 
field and assigns the current field length 
X. Then the program points the field to 
the position in Y. The Next statement 
completes the loop. 

The VARPTR function returns the 
location in memory where Basic de­
scribes the variable within VARPTR's 
parentheses. This location on string 
variables (the only kind I'm concerned 
with here) is the length of the string. 
POKEing another value into this ad­
dress changes the length of the variable. 
The next 2 bytes form the address of the 
starting byte of the variable's data. By 
POKEing new values into these bytes, 
line 30 moves the string variable' s data 
location to the screen. 

One word of warning: 

Basic might execute 

several statements 


ofyour program's code 

before responding to 


a screen mode change. 


Line 50 determines that field 1 is the 
field the subroutine updates. Line (JO 

calls the routine, and line 70 processes 
the result. 

The variable I, which points to the 
field the program updates, is added to 
the flag in line 70, providing an easy 
way to select the next field you want up­
dated and a way to check for an out-of­
bounds value. F is zero if you pres.s con­
trol-X in the fonnatted input routine. If 
the up-arrow key ends the routine, F is 
- 1. If the down-arrow or enter key 
ends the routine, F is 1. By adding F to 
I, you automatically point I to the next 
field to be updated. Conversely, if I 
goes out of bounds, subtracting F from 
l corrects the error. You can create a 

wraparound effect with the right for­
mula in this line. 

If you need to validate a field, the 
formatted input routine returns the cur­
rent value of the selected field in XS. XS 
isn't pointed at the screen, so you don't 
have to worry about it. If you want to 
change the value of a field, you can 
print the new value to the correct posi­
tion on the screen, or you can make the 
screen acces.sible, LSET or RSET the 
value into the field you want, and 
switch the screen back. 

One final word of warning: Basic 
might execute several statements of 
your program's code before responding 
to a screen mode change. That could 
cause you to access the wrong memory 
bank, especially when you use LSET 
and RSET commands. You can force 
Basic to accept the new screen configu­
ration by immediately following a 
POKE 120,x statement with an OUT 
132,x-where x is the value of the port 
configuration. Lines 10010 and 10200 
of the Listing demonstrate this proce­
dure.• 

You can write to Seth Monger at 
Route 4, Box 1075, Roseburg, OR 
97470. 

You've seen them. Ads that scream "Diskettes! Only $1 .20 each!" But 
what else do they tell you? Not much. They usually neglect to tell you who The Truth makes them. And what about the quality? Or the guarantee. Or the fact 
that you can only buy them in quantities of 500 or more. 

At Bill Cole Enterprises, we believe you can escape those high-priced about those $3.99 apiece floppies without sacrificing quality. Our diskettes are made 
by Syncom~ . a recognized competitor in the field. They are certified 
100% error-free, come with a Lifetime Guarantee. a reinforced hub ring 
and a Write-Enable Notch.Theycome in a Tyvek~ envelope to prevent 
against static charge and meet all industry standards (ISO. ECMA, ANSI , 
JIS). They are certified noise-free. They come shrink-wrapped, 1 Oto a 

Low-Priced 
polybag. Labels are included. The price? Just $17.00 for a pkg. of 10. 
(SS, DD) Why so low? You pay only for the diskettes, not the fancy 
wrappings. Try them. We're sure you'll be satisfied. 

Diskettes 

No. 
1-10Pkga. 11-24 Pkga. 25-40Pkga. 

#626 511, · SS. DD $17.00/ pkg. $16.00/pkg. $15.00/ pkg. 
#627 511, · OS. DD 22.00/ pkg. 21 .00/ pkg. 20.00/ pkg. 

(EACH PKG. CONTAINS 10 DISKETTES) Call For Higher Ouentity Prtctng 

TEAMS & CONDITIONS 
A rrwwnum ol 10 00 IS recµ<ed. not onduding 5hoppong Pnc:es 
~ 5/ 1/84 and.,. subfecl IO cNnge without notice Au!O­ ~l:m~~llii&J
m.ii<: ~ os •- to F-..aJ agenaes. but to l<eep our 
pnces oompetll!Ye. - mus1 ~ peymen1-. order trom .. 
OCller indMdu.is rd onstlMlons No c 0 0 Ofders accep4ed P.O. BOX 60 • DEPT. 80/9 • WOLLASTON, MA 02170-0060 
excepl for lreoglll cllSg8 No me«:hendise rNy be reuned-.. 
OUI pnor wrillen -.onz.on from 1his ollice. MertNndile Otdenld (617) 773-COLE • (617) 963-5510 
111 enor or nol wanled is sutl!ect lo a ~'II. rM10Cking ch11ge For Credit en Orders OHLYI c.tl Toll Free 1-800-225-1249 MM'
Oelectrve ma1enal repleced a1 no cllarge. All rel\Jms Wmiled to a • 
memandise credi1 onty Mass residents add 5% sales tax We c:any I COMPLETE line of c:omput9r supplies. Aell lot out FNe Cat8log .fC2 ­
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PROJECT 80 I by Roger c . Alford 

Parallel Printer Buffer: 

Set Your Computer Free 


T he fable of the tortoise and the 
hare parallels the relationship be­

tween most computers and printers. 
Computers are relatively fast, espe­
cially when compared with the printers 
to which they are connected. If, like 
me, you do a lot of writing, you can 
appreciate how slow printers can be. A 
slow printer also slows down the com­
puter since you can't usc the computer 
while it sends information to the print­
er. The computer only sends charac­
ters to the printer as the printer accepts 
them. Printing out a column text in 
my printer's correspondence-quality 
mode can easily talce a half hour or 
more, a half hour when I'd like to be 
using my computer for other things. 

Enter the buffer. A printer buffer 
receives characters from the computer 
and stores them in its memory; it then 
sends them to the printer as the printer 
can accept them. With a printer buff­ interface is somewhat more common when a new character is available on 
er, it talces only seconds for your com­ than the serial interface for external the data lines. Line 11, the Busy line, 
puter to send out a large print file, let­ communications (and particularly lets the printer indicate its ready status 
ting you use your computer for other since my own system uses a parallel in­ to the computer. If this line is high, the 
tasks while your infonnation is print­ terface), I've chosen to make a parallel printer is busy and cannot accept any 
ed . If you usc your computer for printer buffer. Memory size varies characters. 
printing infonnation regularly, and if considerably among printer buffers. Line 10, Acknowledge, is a signal 
your computer time is valuable, a Some start at SK or 16K RAM, and from the printer to the computer to ac­
printer buffer can quickly and easily some can handle 128K RAM or more. knowledge receipt of a character. Oth­
pay for itself. Since 64K dynamic RAMs have been er signals indicate various printer sta­

While many printer buffers are on dropping in price lately, I put 64K of tus and fauh conditions, acts as signals, 
the market, it's considerably more RAM into my buffer: more RAM grounds or power Jines, or reset the 
economical to build your own. This than my computer itself has. printer. You won't always implement 
month's column will delineate the This project, unlike previous proj­ all of the signals. 
construction, while next month I'll de­ ects, isn' t specific to TRS-SOi. Since To construct a project like this, you 
scribe the operation of the printer the Centronics parallel interface is an should understand the handshalcing 
buffer. industry standard, any system using and timing between computer and 

Printer buffers vary in type and this interface can use the printer buffer printer. Handshaking refers to special 
character storage capacity. There are described here. control signals used to indicate when 
two primary types of printer buffers: information is available and to signal 
serial and parallel. Serial printer buff­ Parallel Interface Communications receipt of information. In the parallel 
ers are for systems using an RS-232C Before I get into a further descrip­ printer interface, the Data Strobe and 
port for computer-to-printer commu­ tion of the printer buffer, I'll consider Acknowledge signals are handshaking 
nications . Parallel printer buffers how a parallel printer interface works, signals. As the timing diagram in Fig. 
serve systems using a Centronics-type and the timing behind it. Table 1 1 indicates the data is first put onto the 
parallel interface for computer-to­ shows the pinout and signal names for data lines to the printer (lines 2-9). 
printer communications. Nearly all a standard 36-pin interface connector. The computer then drops the Data 
parallel printers on the market, includ­ Lines 2-9 are the data lines, low-order Strobe line (line 1), and keeps it low 
ing those from Radio Shack, use the to high-order, respectively. Line 1, the for at least 500 nanoseconds (ns). The 
Centronics interface. Since the parallel Data Strobe, indicates to the printer falling edge of Data Strobe makes the 

Photo. Completed printer buffer board. 

102 • 80 Micro, September 1984 



NOW the One Person Who Cares Most About Your 

Computer Can Protect Its Data ­

YOU! 

Introducing ... Memory Minder from 
J&M Systems 
The most advanced disk drive 
testing program on the market. 

Until recently, only trained technicians using 
special equipment could check your disk drives 
for potential or actual problems. But now, thanks 
to major breakthroughs by J&M Systems, Ltd. 
and Dysan Corporation, YOU can be your own 
computer's technician . 

Memory Minder is the most comprehensive disk 
diagnostic program available for microcomputers. 
With Memory Minder, you can periodically test 
disk drives to monitor long-term drift of head 
alignment, index hole timing, spindle speed, 
directional seek, and many other parameters. 
Then, if your head is out of alignment, Memory 
Minder can accurately align it once again . Early 
detection and correction of these problems will 
help protect you against costly data loss and 
down time. 

And with Memory Minder, you don't need a 
technical background to perform these tests. 
Simply follow the easy instructions in the 
manual or on the screen's menu. Now you can 

use state-of-the-art software to care for your 
hardware. 

Memory Minder is currently available for IBM, 
TRS-80. Kaypro and Sanyo systems. Only from 
J&M Systems. Prices start at $79. 

r-------------------------------------------1
I 
I 
: I'd like more infonnation on Memory Minder 
: Please send me your comp lete brochures 
I 
I 
I ---­- Send me infonnation on other fine products 

from l&M Systems. 

I have the following computer. ­ - -----­

Name _ _ ___________ _ 

Address _ _ _______ ___ _ 

City _ _____ State ____ Zip __ 

J & M SYSTEMS, LTD. 
137UTAHNE 

I 

ALBUQUERQUE, N.M. 87108 
505/285-1501 ..- 101 

l 
I 

: 

--------------------------------------------J 
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printer's busy line go active (high) 
within 400 ns, and the rising edge of 
Data Strobe makes the printer's Ac­
knowledge line go active (low) within 
400 ns. The busy line stays active until 
the printer call accepts another charac­
ter. The Acknowledge line stays active 
for an indefinite period of time, usual­
ly until the printer reads the character 
into its own proc~r. 

You must design the hardware to 
meet these interface timing require­
ments. The printer buffer must pro­
vide the necessary hardware to act like 
the printer portion of the timing as 
well as the computer portion. Fortu­
nately, there are devices available to 
make this a relatively simple task. 

The 8255A Panllel Periphenl 
Interface 

I used the Intel 82S5A parallel pe­
ripheral interface (PPO in two previ­
ous "Project~" projects, but they in­
volved using the PPl's Basic input/ 
output (1/0) mode (Mode zero)_The 
82S5A, with its 24 1/0 lines, has three 
operating modes (zero, 1, and 2). This 
month' s project uses the strobed 1/ 0 
mode (Mode 1). This mode of opera­
tion provides handshaking lines simi­
lar to those involved with the parallel 
printer interface, thus making it an 
ideal chip for the job. 

Figure 2 shows a block diagram of 
the 8255A, indicating how I used the 

Pin Number ~Namr Diredioll* Daalpdoa 

I Data Strobe To Synchronizes data to the printer 
2-9 DATAl- DATA8 To Printer data bits 
10 Acknowledae From Hi&h to low = completion of data 

input 
II Busy From Hi&h - data cannot be received, 

low = OK to receive data 
12 Paper End From High = out of paper 
13 Select From Hi&h - printer selected 
14, 16, 33 GND Signal ground 
17 Cha.WsGND Cha.Ws ground 
18 + S V From Low cuTTml supply 
19-30 GND Signal returns for 1- 11 
31 Input Prime To Printer reset 
32 Fault From Low= printer fault 
IS, 34, 3S, 36 unused 

•Direction to or from printer 

DATA LINES 
DATA I -DATA 8 

DATA STROBE 

Tabk I . ~ntronics conn~torpino111. 

~ ~ l.20ns m;n 
I I 
~ ~ 500ns min. ______...,.!....l-.Jl 
l I I I 

I 
Ons min . ...., 

: ~ ~ 400ns max. 

ACKNOWLEDGE ________:_ 
1 
__ 

1-llr----­
1 I --..j$,___.. 
I I 

"""+! 1+- 400ns max. 

I 1' f ..1---­
--~ LBUSY 

Frgurr I. ParuJJd printer intnfatt timing requirmwnts. 

A..A 

Lazy 

Writer 


" I would give Lazy Writer my high­
est recommendation. This is a word 
processor with sufficient flexibility for 
any task you care to throw its way. 
and with sufficient ease of use for 
virtually any environment. Lazy Writ­
er is one of the good ones. 9' 
ON-LINE TODAY June, 1984 

for Model I/Il l Model 4, Max-80. VID-80 
$ 175 

NEW propor11onal spacing and download 
characters for Epson FX-80 and L0 1500 

12''5 

If you can write an LPRINT state­
ment. you can use the new BASIC 
version of LazyFont. Created as a 
driver for Lazy Writer. LazyFont can 
now be used by itself or combined 
with any BASIC program to print cus­
tom graphics. Create your own, use 
GEAP fonts, or use the eight FREE 
FONTS that come with LazyFont. 
Comes on mini MUL TIDOS. 

NEW ELECTRONIC FONT 

An electronic symbol set and library 
of over 40 standard schematics print 
easily. Modify or make up your own . 

.....
"y. 

ll<oh• 

_._- -

BASIC version LazyFont $49 95 

electronic symbol set S49 95 

Send for FREE information 

;,:-~~~~~ 
~-~~ 
AlphaBit Communications, Inc. 

13349 M 1ct11gan Ave 
Dearborn M ich igan 481 26 

(31 31 581 · 2896 ""•1& 

MasterCard / Visa Accepted 
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Single Sided 

9
Dooble Density 

Soft sector 51/4 " flexible diskettes 

$ 
Double SidedeDoot:Je Density 

•Complete with hub reinforcing rings, 
Tyvek sleeves, color coded user 

labels. and write protect tabs. 

Quality you expect 
at a price you don't. 
Proven quality at a great price. BECK otters 
you a full satisfaction money-back guaran­
tee - you can't lose! If you like the quality of 
3M, Dysan, Verbatim, et al, you'll like BECK. 
• Satisfaction. Money-Back Guarantee 
• 100% Certified. 100% Error-Free 
• Full 7-Year Warranty 
• 'Tested and Retested 21 Times to 42 Rigid 

Speaficat10ns 
• Meets or Exceeds ANSI Standards 
For IBM, Apple, TRS, and 97% of popular 
computers. 

Order Toll Free 1-800·232·5634. 
Ava~ble 1n 25-Pack only plus freight 


Bulk product inquiries welcome. 


COO's CASH ONLY 
Corp. Accts Welcome 

Order Now Toll Free 
Door ta Door in 48 hrs. 
V0~A\{1/r@ 

(In New Hampshire call 924-3821) 
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Prepares in seconds! 
When we say lnot.nt Anembln IS fast ""' ••en't kidding 11 will 
•ssemble IOK ol 00,ed cod<! 1n JUSI 8 seconds' In addition. soun:e 
code b stofed tn a compact format that allows you to \ollflte prog­
rams nearly three times as 'arge as othei assembten in the same 
amount of memory (1t wil aJso bod and save convenoonal format 
source fila) It IJinlJ detect syntax enors as source t5 entered and ""111 
no< occep1 an ~legal 1nstruc1>0n1 It Wiii ""°mble to disk. !ape. or 
dorecdy to memory for 1mmedaate debugging With the b uat·in 
debugget The debugger ,.,;11 Slep through your programs one 
mstrucrion ac a nme. showmgeach diS(lssembkd 1nstrucDon and its 

effect oo the registers and memory All al thJS adds up 10 1h e fas1es1 
devek>pment system you can buy It also produces reloc.atabl~ 
code modutes that c.an be wv<.~ o n cbsk CK t3pe and bnked 
together m memory fOf large Of modular as~mb6es 

lns1an1 Assembler mdudes several prog14ms The assembler con· 
talns 1he edito r and built-in debugger A •nkmg loader 1s included 
m sewraJ venK>ns fOf different memory Siles A stand-alone vet 

"°"of the de bugg<-r is olso included "'hich <•n be reloca1ed 1n 
memory • nd has comflldnds to w>gle step set bfeakpoonts. ch 
play or alter,_..,. or mernon,i. 6nd 1iy1.. or WO<ds. disassemble. 
•ndconwn between hex anddeom..I numbers lnstan1 Assemblet 
comes W'lth a comprehensrve 65 page .nstruc11on manual With 
many t'xomples An nexpe:nsrw demonsttataon venK>n 1S also 
available W'lth the manU41 b ix·evteW before purchase The prog 
rams a re avail.able for the Model 1 and 3 Improved Wf'SK>ns for the 
Model 4 and C P M ..;11 be avoilo ble ""°" 
TAPE INTASM 2.1 ... ..... .... . .. . .. .. .. . .. . S39.95 
DISK INTASM 2.1 .... .. ........ . .. . .. .. $49.95 
DEMO NSTRATION VEHSIO N ON DISK .. . . . . . $5 00 

INSIDE LEVEL II 
Thts ~ 15 a comprehensave nd-=:~nce guKk to the Model l and 
Model 3 ROMs ""tuc.h aJlov.-s the machine kmgUdge programmer ro 
easdy uoiiie r:he sophrsnc:ated rouo~ they cootam Conasety 
explains set ups caJing sequences and v-anab&e passage for 
numbet conwnK>O .ainrhmehC operdt>OnS and m.aithemaDCd.I 
funct>onS as ~ as keyboard !ape and video rouaoes In adda 
!>On the 18 chap<en include a large body ol other inlormat>on 
useful to the p<ogrommer 80 Micro said "The book has no 8av.'S. II 
is • perled gem • Byte Magaone said · 1 re<:ommend 1h1S book 10 
senous mod'llne language programmer~ .. 
INSIDE LEVEL II .. .. ....... ... .... .... . $15.95 


TELCOM 
Mumtord Ma o offers rwo retecommumccst>Ons progiams TEL­
COM I has most of the features nee<kd to commumcate \With 
buUebn boards . bme share systems 01 tor file trans fers bet"'een 
two <.bsk bMed micros over modem:t o r direct wtre h tS menu 
dnvm and exrremeh,i sim ple to use TELCOM II rs an expanded 
vers.oo o f rhts program fOf the most demanding telecommuntc.a 
nons appbcanons The terminal mode has dn expanded command 
set for loading. n .ainsm1tnng. and vte~ing the memory buffer It has 
10 different Pf<>g:ramm.ob&e messages 1h.a1 c.an each be sent W'lth a 
smgle command and 5 dtfferent character translanoo tabks TEL 
COM II also suppons the LYNC prorcicol which Wiii automaacally 
detect and correct errors in ttansmlSSK>O Ftles un be sen1 to or 
fetched from an unanmded compurer The 1nstruc1>0n manuak tor 
both programs ore •vailable separately for SS to help you decide 
wt.ch program IS best suited to your n...OS 
TELCO M I (Model I. 3. 0< 41 .. .. .. ............ .. . $39.95 
TEI.COM II (Model I 0< 31 .... .................. .. $69.95 

Wttlc to.. OUI" c••log of other P'<>!ll'...,. lnchodlng: 
0.0NE to dupica!< syslem 1apes 

RESQ2 COSHtte _. for damaged tapes 
FFTASM machine language Fast Fourier Tronsfo<m 
CASM48 Ctt:ISS assembler for the 8748 family. 
TRS-IO to Com-•phlca MCS typnettft' lnlcrlacc. 

.- See Lis t of Advtlrtlsers on Page 162 

signals for this particular application. 
As shown, the eight Port A lines 
(PAO-PA7) receive the character data 
from the computer. The PC4 bit con­
nects to the computer's Data Strobe 
output signal. The data bits on the 
Port A lines are latched into the 8255A 
when the PC4 bit goes low. The 8255A 
will then raise its PC5 line (IBF- input 
buffer full) within 300 ns of the falling 
edge of PC4. The PC5 line, then, gen­
erates the busy signal and sends it to 
the computer. Within 300 ns of the ris­
ing edge of the PC4 line, the PC3 line 
(INTR- interrupt request) goes high. 
You can invert this signal to generate a 
ZSO interrupt, as well as send the 
Acknowledge signal to the computer. 

When the ZSO services its receive 
character interrupt, it will read the 
latched character in the 8255A Port A . 
Reading the value will make the PC3 
line {INTR-acknowledge) and the 
P C5 line (IBF-busy) go inactive, 
getting the 8255A ready for another 
character. This completes the commu­
nications requirements for the com­
puter-to-buffer interface. 

The second section of the 8255A 
sho wn in Fig. 2 is used for buffer-to­
printer communications. The Port B 
lines (PBO-PB7) transmit character 
data from the buffer to the printer. 
When the Z80 writes a value to Port B 
of the 8255A, it latches the value inter­
nally and also appears on the Port B 
output lines. The Data Write opera­
tion also makes the PC l line (OBF/ ­
output buffer full) go active (low). 
This signal triggers a digital "one­
shot" (74LS161) to generate a low 
pulse of approximately 1.6 microsec­
onds (µs). This pulse is sent to the 
printer as the Data Strobe signal. 

If the printer is operating properly, 
it sho uld respond with an active (low) 
Acknowledge signal, which is connect­
ed to the 8255A PC2 line (ACK/). 
When the 8255A sees the PC2 line go 
low, it makes the PC l line (OBF/) 
inactive. On the rising edge o f PC2, 
the 8255A sets PC'O (a second interrupt 
request), which you could use to inter­
rupt the ZSO, although I don't use it in 
this system. This completes the com­
munications between the buffer and 
the printer. 

Parallel Printer Buffer Functions 

As shown in Fig. 3, the buffer has 
64K dynamic RAM, up to 4K of 
ROM, two flip-flops, a ZSO micropro­
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cessor, line buffers, and an 8255A PPL 
A clock generator circuit generates the 
Z80 timing clock, and resets circuitry 
for power-up or pushbutton reset. 

If you're familiar with the Z80, 
you'll notice something peculiar about 
the amount of memory on the board. 
Since the Z80 has only 16 address 
lines, it can address up to 64K (216

) of 
memory, but the block diagram shows 
68K (if you use a 4K ROM). When de­
signing the board, I had a few memory 
options. 1 could have maintained my 
total memory, including RAM and 
ROM, at fewer than 64K, keeping 
things somewhat simpler, at least con­
ceptually. Another option was to stay 
with my 64K RAM and 4K ROM, 
with 4K RAM inaccessible to the Z80. 
Thus, 4K ROM would be available, 
but only 60K RAM would be avail­
able. 

Although 60K RAM is still a con­
siderable amount of storage memory, 
it seemed a waste not to use all of the 
board's available memory. I decided 
on a design that broke the Z80 address 
space into four 16K blocks. I set aside 
the bottom 16K (addresses <XXX> hex­
3FFF hex for ROM space. The Z80 
boots from location <XXX> hex, so the 
buffer control program must start 
there. 

I use the three remaining 16K mem­
ory blocks for RAM, resulting in only 
48K of RAM; the bottom 16K do not 
appear in the addressing space. To 
make the unused RAM available, I in­
clude a flip-flop (74LS74) for RAM 
"block select" (see Fig. 4) that lets the 
unused 16K block appear in the upper 
16K byte (OOXXl hex--OFFFF hex) ad­
dress space, under software control, 
swapping out the 16K of RAM that 
normally reside there and giving the 

though only 48K are directly available buffer needs, 1 include only one 24-pin 
at any given moment. Since the 16K of ROM socket-for up to 4K of ROM. 
address space set aside for ROM space Since the printer buffer is a general­
is far more memory than a printer purpose computer programmed for a 

Contmut'd on p . I JO 

B255A 

PAO-PA7 
I 

\ 
8 DATA LI NES 
FROM COMPUTE R I 

PC• DATA STROBE 

PO RT A 
MODE I 
INPU T 

PC~ 

PC} 

--- ­ --- ­ -

r---, 
I I 
I IL ___ ...J 

1 

BUSY 

CPU INT ERRUPT 

ACKNOWL EDGE 

PORT B 
MODE I 
OUT PUT 

P80-P87 

PCI 

8 DATA LI NES 
TO PRINTER 

PCZ DATA STROBE 

PCO ACK NOW LE OGE 

I UNUSED 
INTERR UPT l 

~------ - -

PC6 P C7 

I PRI NTER 
FAULT 
L EO 

BUFFER 
OK 
LED 

Figure 2. Block diagram ofthe Intel 8255A parallel printer interface (PP/). 

Z80 access to the full 64K RAM­

IC Numbtt GND VCC Numbtt of Pim 

U I II 40];<) 

U2. U3, U4, 10 20 20 
U7. U22 


U6 7 26 40 

us 12 24 24 

US, U IO, 7 14 14 


U23-U3 1 
U9, U ll , 8 16 16 


U12. U l3 

U l4-U21 16 8 16 

Table 2. IC power piru. 
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Figure 3. Functional block diagram ofprinter buffer. 
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YES!.-,, hi} •-• ...n--. 1...ocs c1ormam 
unbl .-led Amvat<d, - only from &ho Dao and Rady 
prl)l11plo. but also from Within ..- pr.,.,..... by cnt<nng 
oonuol k<)'t in rcipomc 10 "'l'UI or lftltey. On Dit, tttums 
10 OfllPnal """ UI &ho calhng program AD dola ....,.. 1111acl. 

That's ltll<raetJVC!! U loodina/•"""'*'° rdocalion!IOOo'o 
modunr ......_,,..,. only l IK memory mc:hl"includes 
oompkk nw1ual MOO 1/111/lV ('100 Ill mod<). They 
run und<r Tndos/~-.tos+fNc,.-dos Ml & others. 
Do!k fan&Tn<bl.312..J Roq: 2«M> or I ~rdaJP!'dy. 

E•-.r """' in 1ht rruddlt ol 1 fmanaal prognm only 10 find 
tha1 ~ koch " ran off With" ~ calcublor or that &ho 
bal.,,_ ran do-"ll7 'lo problnn of )'OU ha-. INTERCALC, 
&ho int.,..,>< alculalOf Double pr<aSIOfl \1ulufWl<t>On 
m(mOry ( • • • ) ron.11nuou' 1) d11pla)f'd f.,,~n 

mnembrn and~)~ la<l numbcS' numd 
f>tu) \tU&.h Mar~• 

$29.95 each or 2 for $49.95 
Ord« Now Pncr Incma... U 00 10.. .IO 84 


State Model Add S2.00 S&H each 

Make chccl.s or money orders payable 10: 
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- Can 1t bt used "' i thout t raining., 
- Is 1t • e ll r ated by• ttst l ob' 
- C• n you return 1t f or 1 rrfund., 

YOU can use your L- W w1 thout ··any·• 
tr 1 i n i ng , IS not ed in the Al l enbach 
SOFT WA RE REP ORTS t ests whi c h r ate 
tht • • chin e code L- W w , th " A.. s fo r : 

FE ATURES , OO CUllENTATION, EAST USE 

TOU c an c reate f or• l etter s & l abe l s 
e v e n ADO I SUB bookkeeping co l u • ns. 

Th e L- 11 is REP LA CI NG ill CO DE- llODE 
co t ro ll t d wo r d p roc e11 or 1 wit h • !11..!! 
NO- COO E t yp i n g an d edit ing 1ystt•. 

YOU GE T "E XTRA" FE AT URES with 1 L- 11 : 
• L eg a l Pape r Line Nu •btrs • D,sp l a y 1s 
U•e .. Printout •A ll " ODEL I USHS 

c a n S t t an d print upper I lo wer c ast . 
DISK FE A TURE S : • Graphics • "•SS llai ler 
• Ins e rtion Ph ro st s • Sp ecia l Printing. 

,.ODE LS I , 1111 I V. Wt p1y tall US A postage 

TAPE 1 2 3 . 99 <Buie f eature s, 16K • 1nJ 
OISK 1 3 7 .99 ( llore feat ures, 32K • i nl 

TRT y our L - 11 for Ol llONTHS. If not 
satis f 1•d re t urn i t .. We ••kt refund s , 
less s 3.50 for our sh 1pp 1ng costs. 

AS TRO-ST AR EN TERPR I SES 
59 05 Stone Hill Or. CIR:EI 

Roc k li n, CA 9 567 7 ( 9 16 ) 62 4 -3709 

~ 	 LARGE CAPACITY n

• ACCOUNTING PROGRAMS ~ Ill M odel 1. 3 /4, L NW. L O B O ... 	 Cit 
Ill 	 <ACCTS RECEIVABLE $ 149.95> 	 Cit 
Ill 	 ...5000+ CUSTOMERS - 15000+TRANSACTIONS 

u 
Ill 

~ BALANCE FORWARD 99 TRANSACT CODES I: 
30·60·90·120 AGED STATEM ENTS SHOW r 

c DATEflNV• tOESCRIP/A MTIWITH AGEING! > 
Q. SELECTIVE FINANCE CHARGES & RATES JI 

C)c FAST ENTRY POSTING W/ AUDIT REPORTu 	 Ill 
SUB ACCTS OF CREDIT LIMIT DATE O F 

Ill 	 n
LAST PAYMENT SALES ANALYSIS LABELSCl 	 >.,,

IC GENERAL LEDGER $149.95 >j 	 n 
40<>+ ACCTS 5-000+ TRANSACTIONS/MONTH 

:I 
Ill 	 NO OTHER SYSTEM OFFERS .. ~ ... 	 CitI REPORT FLEXI BILITY/ C APAC ITYIll 	 < 
> 	 t DEPARTM EN T P & I (UP TO 9) Cit 

I USE 100+ SUB-TOTALS ..."' 	 I STATEM ENT O F CHANGES (ASSETS)~ 	 I: "' t PERCENT P & l -+ ACCOUNT OETAIL ru c 	 > 
JIQ. ACCTS PAYABLE $49.95 
C)c BALANCE FORWARD 99TRANSACT CODESu 30-60-90· 120 AGED CHECK WRITER 

Ill 	 n"' OATEJINV • / DESCRIP/ AM T(WITH AGEI NG) 

Cl FAST ENTRY POSTING W / AUOIT REPORT >.,,
IC 

• 
c 	 > 

~ 
~ BUY ALL 3 FOR $250.00 n 

OPTION A L NR I NVOICING $50.00
Ill HAR D DISK VERSIO N $50 00 EACH... 	 Cit 
Ill <> REWRITE Labels 8 .85 per 100 Cit
Ill reusBble d 1ske1te labels ... 

N e ver Peel OH Another Disk Label ~ 
Ill 

SEE MARC H '8 4 N EW PRODUCT S I: 
u S EC T IO N I N 80-M ICRO r 

>c 
JIQ. 

c H. D. P • ..-355 Demo Disk & Manual C) 
S20 00 ea Program 111u 

2366 Lincoln nIll Add S300 
Orovi lle, CA 95965 Sn10Dtng & HandUng ~ IC " 916 . 533·5992c VISA or MIC ~ 

~ 

IHJ.SAS AJ.l:>YdY:> 310HY1 ..31.LSAS A=4 

LETTER - WRITER 

TRS-BD 

COMPUTERS 

Unbeatable Prices! 
• 	PURE RADIO SHACK EQUIPMENT 
• 	RADIO SHACK WARRANTY ON ALL RADIO 


SHACK EQUIPMENT 

• 	OUR MASSIVE TRS-80 INVENTORY 


GUARANTEES YOU PROMPTSHIPMENT 

• 	WE SPECIALIZE IN MODEL 16 XEN IX 


SYSTEMS 

• SELLING TRS-80 COMPUTERS SINCE 1978 
• 	MAJOR CREDIT CARDS ACCEPTED 
• 	NO SALES TAX COLLECTED ON OUT-OF­


STATE SHIPMENTS fNJ RES. ADO 6°1.) 


~~ \~ \'O .. \'I.. ~ 
...._y.~ ....'U~(c_\, ....'U~(c_\, ....'U~'(,\, ....'U~'(,\, ,,~~~~~ 
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PRINTER DRIVERS HARD DRIVES 
Make Model 111/ Mode 4 
Superscrlplsil compallble RddtO Shack 

w11h your tavorne pnn1er 
 Percom and OCS 

Primer drives available tor 
 hard drives tor your 

Epson, OKIOala . Gemini, 
 Model Ill 4 12. or 16 CALLI 
and most olhtr popul11 p11nt111 

PRINTERS MODEMS 

HAYES 300 Baud EPSON 
$299 $219 


OKIOATA Will 

WE 

HAYES 1200 Baud 
699 	 469 GEMINI not 

SIGNALMAN MARK x. 
JUKI UNOERSOLOI 

BE 
399 	 249 

PASSWORD US ROBQT1CS C ITOH 499 379 
We • h • , t acii . , , ... • frW'- • llM • c.,_ • c.-... 

EPSON PRINTER PACKAGE 
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NEW 

COMPLETE HARD DRIVE $1095. 

COMPLETE PRIMARY DRIVES MODEL Ill IV AND IVP 
TRS-80 Model 111/IV 5 Meg Primary .. $1095.00 

TRS-80 Model Ill/ IV 10 Meg Primary. $1395.00 

TRS-80 Model 111/ IV 15 Meg Primary . $1695.00 

TRS-80 Model Ill / IV 32 Meg Primary . $2495.00 


MODEL I & LNW 
TAS-80 Model I 5 Meg Primary ...... $1145 00 
TRS-80 Model I 10 Meg Primary ..... $1445.00 
TRS-80 Model I 15 Meg Primary ..... $1745.00 
TRS-80 Model I 32 Meg Primary ... . . $2545.00 
COMPLETE SYSTEM FEATURES 

120 DAY WARRANTY 

SWITCH SELECTABLE HOST 

HD POWER SUPPLY 


RROR CHECKING ANO CORRECTING 

HD COOLING FAN 

SIZE 8-1/ 4" X &-112" X 13" 

ALL DRIVES RATED AFTER FORMAT 

COMPLET E READY TO PLUG IN (JUST ADD YOUR DOS) 

SUPPORTS NEWDOS 80 V2 5 OOSPLUS 3 4F 4 OA. 3 SE IV 

RIGID LOOS, AND TRSDOS 6 0 DRIVERS ARE NOT 

INCLUDED IN THE PRICE OF THE HARD DRIVE. 


SECONDARY DRIVES 
A 

5 Meg Secondary Drive . . .. $695.00 
10 Meg Secondary Drive . . . $995.00 
15 Meg Secondary Dnve . . S1295.00 
32 Meg Secondary Drive . . $2095.00 

HOS Multiplexer 


USE UP TO 4 SYSTEMS! 

ALLOWS UP TO 4 COMPUTERS TO ACCESS A HOS HARO DRIVE 
Include$ Mll$ler Control Unit and Cable I Hose Adapcers for extemal/y 
conneccmg 2 C«npurers $995.00 

H.1rd Drive Sottwafa 

MODEL 3/4 BOOT ROM $39.95 
ALLOWS YOU TO BOOT DIRECTLY FROM YOUR HARD DRIVE 
FORDOSPLUS 

HARD DRIVE SPECIALIST a division ot 
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NEW LOW PRICES '• 

Model 3/ 4 Upgrade Kits 
All Model 3/ 4 upgrade klls come with Tandon droves. SW11chtng poWt< SuPply. all 
necuwuy cables and hardware. and manuals All kits come with a 120 da y wuranly 
Memory K11S and sound boards aie not included and may be purchased separately 

The No Drive Upgrade Kit (everything but the drives $215.00 
One TM100-1 , single sided. 40 track drive kit ... ... $379.00 
Two TM100-1. single sided . 40 track drive kit ...... $549.00 
One TM100­ 2. double sided. 40 track drive kit ...... S459.00 
Two TM100-2. double sided. 40 track drive kit .... . $699.00 

TANDON (FULL SIZE) Disk Drives 
Tandon TM100-1 single sided, 40 track. bare ..... . . . . ... . $169.95 
Tandon TM100-2 double sided, 40 track. bare . . ....... . . . $239.95 
TANDON (Half-Height) 
TMS0-1 20 ms step rate. 40 track, single sided, bare .. ... . $149.95 
TM-50-1 6 ms step rate, 40 track, single sided. bare ...... $169.95 
TMS0-2 6 ms step rate. 40 track. double sided. bare ...... $219.00 
TM65-2 40 track, double sided, bare .................... $249.00 
Single 5 1/ 4" power supply and case with extender ... .... S59.95 
Double 5 114" power supply and case with extender . ...... $84.95 
Double 5 114" Half Height case with extender .. .. ..... ... . $69.95 
2 Drive cable for 51 /4" Drives (configured add 5.00) ...... S29.95 
4 Drive cable for 5 1/4" Drives (configured add 8.00) .... . . $39.95 
6" extender cable for 5 1/4" Drives . ... . ..... .. . . . .. . .... $14.95 
SAVE $10.00 PER CASE WITH THE PURCHASE OF A DISK DRIVE 

Model Ill/ 4 RS232 Kit ... . ..... . . $69.95 
11ncluclts au 1n1ernal cables. Model 314 Only) 

Model 1/3/4 Accessories 

16K memory upgrade kit (200 ns, Model 1/3) ...... $14.95 
64K memory upgrade kit (memory only, Model 4) .. $62.95 
64K memory upgrade kit (memory + PAL Chip . . . S79.95 
Model 4 Sound Upgrade Kit . . . . . . . . . . . . . . . . . . . . $19.95 

Model 1/3/4 Software 

Dosplus 3.5 (Model 1 SD /DD or Model 3/4) ...... . ...... .. $99.00 
Dosplus IV (Model 4 only) . . ........... ..... .... . .... ... S99.00 
Newdos 80 Version 2.0 (Model 1 /3/4) . .... .. .... ........ $149.00 
Mscript (Model 1 /3/4) . ..... ............. .. .. . . .. .. .... . $79.00 
Electric Webster (Model 113/4) .... . . ..... . . . .. . . . . . .... $129.00 
Microterm (Model 1/3/4, IBM PC) ...... . . . .. . . . . ... . . . ... $75.00 
Compukit Doctor (Model 1 / 3/4) . ... . . ... . . . ........ ..... $29.95 
Super Utility 3.1a (Model 113/4) ..... . . . . . ........... ... . $75.00 

Model 4 &4P Systems 
All Model 4 sy stems come compleie ... rh Tand on 01Sk Droves . RS232 Ser111m1trfact. 641< 
mem0<y. manuals sound. and 120 day warranty 

Model 4 (1) Single Sided 40 track. disk drive . .... $1425.00 
Model 4 (2) Single Sided 40 track. disk drives .... $1595.00 
Model 4 (1) Double Sided 40 track . disk drive . .... $1555.00 
Model 4 (2) Double Sided 40 track. disk drives .... $1795.00 
Model 4P (2) Single Sided 40 track disk drives . . . . $1695.00 
Model 4P (2) Double Sided 40 track disk drives ... $1895.00 
Additional 64K for Model 4........................ $79.95 
Additional 64K for Model 4P .... ..... . ....... . . . . . $62.95 

Color Computer Accessories 
DRIVE 0 COCO KIT WITH A TANDON DISK DRIVE ..... ... .. $349.00 
Drive Controller Card and Case (limited availability) .. .. .. $125.00 
Wico Adapter for Coco (Atari type joystick to CoCo) . . . . . . $17.95 
HJL Keyboard (specify Coco board rev.) . ... . . ........... $79.95 
Keytronic Keyboard .... . ............ . ...... . . . ......... $89.95 
Micronix Keyboard (specify Coco board rev .) . . . . . . . . ..... S79.95 
64K RAM Kit (specify CoCo board rev.) .. ........ ... ...... $62.95 
PBH Parallel Printer Adapter ............. . ..... ......... $74.95 

Green Phosphor CRT KIT . . . . . . . . . $89.95 
1 an1 1~lare. slow or last decay. Moot! 11314) 

Printers &Accessories Dot-Matrix 
C.ltoh Prowriter 8510, 120 cps. parallel . ... . ...... .. .. ... $349.00 
C.ltoh Prowriter 1550. 120 cps. parallel. 15· . .... .. . . .. ... $569.00 
C.ltoh A-10 Letter Quality, 22 cps, parallel, 15" . .. ........ $549.00 
Model I, Ill. IV. IVP Printer Cable ...................... . .. $25.95 
Ouadram Microfazer Printer Buffer. 8K. (upgradable) .. . .. $149.00 
Ouadram Microfazer Printer Buffer. 64K . ................ $219.00 
Ouadram Microfazer Printer Buff er. 128K ...... . ......... $299.00 

Compuklt Drive Controller board ... $99.00 
Model 314 DNLY 

MODEL Ill TO MODEL 4 
UPGRADE $750. 
Converts your Model Ill into a Model 4 (except for 
cabinet and disk drives). Includes new keyboard, 64K 
RAM. sound, and free installation (required). Ship us 
any working Model Ill , even if it's not all factory equip­
ment. and get back a Model 4, in your case. Dealer inquiries invited 

162060 Hickory Knoll. Houston. Texas 77059 
Order LineCOMPUKIT CORPORATION 1-800-231-6671 
Local Sales and Service Line 
1·713-480-6000 
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PROJECT BO 


Pm Price 
Qumlily Daatpdo• DilUINtor Number (eKll) 

Z80 microprocessor JDR S3.95 
4 Octal buffer (LS-lTL) JDR 74LS244 1.29 
I Octal bidirectional buffer (LS-lTL) 74LS24S 1.49 
2 Hex invener (LS-lTL) JDR 74LS04 .24 

Parallel peripheral interface 82SS 4.49 
EPROM (2K x 8)0 JDR 2716 3.9S 
EPROM (4K x 8)• JDR 2732A-4 6.95 

I Hex tri-state buffer (LS-TIL) JDR 74LS367 .4S 
2 DUAL D-type flip-flop (LS-lTL) JDR 74LS74 .3S 

4-bit counter (LS-TIL) JDR 74LS161 .6S 
2 Quad 2-to-l mux (LS-lTL) JDR 74LS1S7 .6S 
3 Quad 2-input OR gate (LS-lTL) JDR 74LS32 .29 

2 Quad 2-input AND gate (LS-TIL) JDR 74LS04 .24 
I DUAL-AN~R-INERT (LS-TIL) JDR 74LSS1 .2S 
8 64K dynamic RAM (64K x I) JDR 4164-200 S.9S 

Delay line (Bclfuse) Force 0447-0050-02 IS.00 
2.S MHz crystal DK X029 us 

2 LED (red) RS 276-041 .3S 
I N4148 G . P. signal diode RS 27~1122 .10 
N.O. reset button RS 275-1571 .80 

1 IOKQ resistor DK .OS 
9 4.7KQ resistor DK .OS 
2 330Q resistor DK .OS 
3 1KQ resistor DK .OS 
17 0.1 µF/ 2SV capacitor (ceramic)t JDR .12 
I 100 µF/ 16V capacitor JDR .18 
2 34-pos. header connector (w/w) DK R228-ND 3.32 
2 34-pos. socket connector (IDC) DK R305-ND 2.24 

~pos. Centronics connector, male JDR IDCEN36 8.95 
(lDC) 

~pos Centronics connector, female JDR 1DCEN36/F 8.95 
(IDC) 

3 in. 34-cond. ribbon cable JDR 
4 ft. 34-cond. ribbon cable JDR 

I 22 µF/ 16V capacitor JDR .14 
.1 • perfboard (4~ " x6") RS 27~1394 1.89 

•You can use either a 2716 or a 2732A EPROM. 

tExcept for C12, the 0.1 ,..F capacitors can be monolithic instead of ceramic. 


Note: A burned 2716 EPROM (with the control program) is available from the author 

for $12 plus SI shipping and handling. Michigan residents add 4 percent tax. 


Write: 

Washtenaw Digital Systems 
P.O. Box 2014 
Ann Arbor, Ml 48106 

Addresses: 


JDR Microdevices, 1244 S . Bascom Ave. , San Jose, CA 95128, 800-538-S<XX> or 408­
995-5430 outside California; 800-662-6279 within California. 


Radio Shack (RS), National Parts Division, 900 East Northside Drive, Forth Worth, 

TX 76102, 817-870.5662. 


Digi-Key Corp. (DK), Highway 32 S ., P .O. Box 677, Thief River Falls, MN 56701 , 800­
J46.Sl44 or 218-681.()674. 


Force Electronics, 343 S. Hindry Ave. , Englewood, CA 90301 , l-800-421-S880. Orders 

will be shipped C.0.D. and tax added, where appropriate. 


Table 3. Parts list and ordering information. 

C011tilrwd from p . 106 

specific application, you can easily 
add other ROM sockets for additional 
ROM storage for a different control 
application. 

A second flip-flop shown in the 
block diagram is an on-demand, busy 
flip-flop. As I mentioned above, the 
8255A normally generates the busy 
signal from the buffer to the comput­
er. The on-demand, busy flip-flop 
provides for other times when the 
buffer won't accept characters, re­
gardless of the ready state of the 
8255A. It is set upon buffer reset, let­
ting the buffer complete its initializa­
tion operations with the busy signal 
active, keeping the computer from 
sending characters. It can also be set at 
other times under software control, al­
though this is not generally necessary. 

I include an interrupt line from the 
8255A to the Z80 (see Fig. 3). The 
buffer is designed to let the 8255A in­
terrupt the Z80 on receiving a charac­
ter so the Z80 operates without contin­
ually checking for a character input. 
The Z80 is asynchronously interrupted 
from its normal task whenever a char­
acter is received. 

Finally, using two spare lines on the 
8255A PPI, I designed two status 
LEDs on the buffer. The " Buffer 
OK" LED (PC6) is turned on after 
buffer initialization. The "Printer 
Fault" LED will be on or off as ap­
propriate to indicate the fault status of 
the printer. If the printer is out of pa­
per, deselected, or not ready for any 
other reason, this LED lights up. 

Construction of the Printer Buffer 

The schematic for the printer buffer 
(Figs. 5a- 5e) shows a total of 31 inte­
grated circuits (!Cs), including the dig­
ital delay line (which isn't technically 
an Iq (see Table 2) . While I indicate 
there's only one distributor for each 
item in the parts list (see Table 3), most 
items are available from other distrib­
utors, too. 

Because of the size of the project, I 
suggest you either wire-wrap your 
board, as I did, or (if you really want 
to work) make up your own PC board 
from the schematic. You will need two 
<ID-pin IC sockets, one 24-pin socket, 
five 20-pin sockets, I l 14-pin sockets, 
and 12 16-pin sockets. Figure 6 shows 
the board layout I used, which is rea­
sonably optimized. The Photo shows 
the completed board, using this lay­
out. Package the board in an appro­
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MAGICHECK Is The Reason You Bought Your Computer! 
At our low introductory price we've achieved widespread recognition and distribution. 

Buy now and beat our September 1, 1984 price increase. 
MAGICHECK'S FEATURES INCLUDE: - Through 9/ 1/84 ­

TRS-80 (1, 3, 4) $30.00 
• Customer support telephone & bulletin board CP/M 	 $40.00 
• Handles 8 checking accounts 	 - After 9/ 1/84 ­
• 	 Profit & Loss statements TRS-SO $49.95 

CP/M $59.95 • Up to 199 user defined ledger categories 
PCDOS/MSDOS (Avail. 9/ 15/84) $79.95 

• Pay-by-phone accounting Add $3.00 for shipping and handling. PA residents add $1.98 for 
• Check writing capabilities sales tax. Call today 1-800-MAGIC 99. In PA call 1-215-473-6599. 
• Checks can be divided into different ledger accounts 	 Or send your check to: MagiComp. 2710 W. Country Club Road, 
• 	 A listing of your personal tax deductab!" payments Philadelphia, PA 19131. Please Specify: Mod 1, Mod 3/4 & 

preferred operating system, LOOS, DOSPLUS, CP/M (indicate• Extensive error correcting capabilities 
desired format) or other. (180K Disk Storage Requi red) VISA & 

• Automatic calculation of first year depreciation MASTERCARD accepted. 
• Automatic calculation of your investment credit 

Free MagiCheck Bulletin Board: 215-473-2360 - 9 pm-1 pm EST.
• Divide deposits into different sources to aid planning Leave Orders, Questions or Share Your Suggestions. 

~527 

- Quality Software and Superior Support Need Not Be Expensive. Their Absence May Be. ­

A&J Micro Drive exclusive distributor for Exatron. I A&J !.w1A"lho•I"'' " '"''b"to• lo• Holm" Engl"'••lng and IJG. 

EXATRON STRINGY FLOPPY 	 --- HOLMES PORTABLE MICRO DRIVE 
IWCtHll"INQ. IMC 

Model I ESF STARTER KIT $169.50 	 MODEL 100 PMD·100 $339.50 
AOd le 50 Shopp.ng, Incl- PM0-100 Or,.., 

Man..-1, ~ting Syotem, Po- Suppl1 Cable, 
Add le 50 Shipping, lnclud-. Ori .. O. 

3 W1ltro, AC Ad1pt0</81ttlf'( Charger, 

O.t• VO Tmpe, S MK:rowafera Po-Cable. Menu.I . PMO UM< Group Membeflhlp 

Modell ESF DRIVE 0 . ....... $12.4.50 MODEL 100 IM·100 
Add le.50 Shipping 8K RAM Modul.. . .. . .. . .. .. .. .. . SH.50 

Model I ESF DRIVE 1 thru 7 $19.50 High Speed Data Transfer PMD-100 Ownel'9 Manual SUS 
AOd $1 50 Shlppong Battery Powered with Charger 

No Modification to Model 100 
7200 Baud Tranafer Rate Model I OWNER'S MANUAL S.4.95 Savea Text Flies and Programs 
No Volume Controls or Rewind Uses Built-In Telecom Mode 
No Expansion llF Required 
Automa11c Verify with Save 
Uses only 4 BY1" User Memory WAFERS 
Key Debounce Routine In ESF Wafers are the aame aa used In Model I ESF 

Also compatible with OLIVETTI MTU-231, Royal and 
BUS-EXTENDERS ADLER Tape Drives, and Struc1ura Dealgn S0-2024 

PAL Programmer, Stringy Floppy for TIMEX 1000 and 1500 

3 for 1 .. .. •.. .. .. •.. ..• ....... . .. .. . $30.00 
4for1 .• ................ ... . $3500 
5 for 1 .. •.. .. .. .. • .. .. $40.00 

2 lor 1 .. •.. .. .. .. .. • .. ..... .. • $25.00 

MORE FOR MODEL I 
Cullom . . .. ... .. ... .. .... .. • call for price~ 

Holmes IM-2 48K In Keyboard Memory $119.50 
Holmes SP·ll Computer Speed-Up s 89.50 
Upper/ lower case Kit .. .. . s 14 95 

MICRO WAFER ln1t1ll11lon 1111ilabfe tor above ttema 

The tollow1ng 111 regl11ered 1.-mar1<1
511 	 $350 

TR5-e0, MlcroW11er, Stringy Floppy, Serlpeo~ PM0-100
1011 	 $3.50 Prices subject to change without notice 
2011 $400 

3511 $4 00 
 r. ·- ·-·-·-·-·-·-·-
SOit $4.50 	 AaJ Mleto Dt1ft .,. t66 

1050 E.. Duane Ave , Suite I 
Sunnyvale, CA 94086 .- 238 Mod91 Ip:; PUBLICATIONS (408) 732-9292 ... 191 .., Mod91100 

THE OTHER MYSTERIES SERIES Send $4.115 lor Ownel'I Manual and more lnlormetlon 
TSR-80 Diak . .. .. . .. .. $20 25 

Patch R/S ED/ ASSEM Vel'91on 1 1 and 1 2 $11.95 Microaoll Basic Decoded . $2695 

MODEL I ESF SOFTWARE 

0 Ctl9dt or Money Order Enctoaed 
IJG Electrlc Pinell 2.0 	 $59.95 The Custom TRS-80 $26.95 

0 C.O D add $1 e6Advanced Programmers Guidi s 9.95 Basic Faster & Better ..... $2695 
0 U.P .S. shipping cost. add S3 00, uni.a other specified Fiie Management System I $19.95 Machine language Disk 1/0 $26.95 

Patchword (Patch Scrips1t 1.0) .. ............. s 9.95 TRSDOS 2.3 Decoded ...... . .. .. $26.95 0 CA residents add S 5-. sales Wt 

ESF Forth $'45.00 BASIC Disk 1/0 FHler & Better $26.95 0 Charge to my 0 VISA 0 MASTERCARD 
Electric Spreadsheet 18K S-«.95 "How 10 do II On The TR$-80"• Card I 	 Exp. dale ----·• 
ESF-80 Monitor . ............... s 9.95 
 by Wllllam Barden, Jr . . . $25.00 Name ~-------~-------•The Basic Toolkit • .. .. .. .. ... $19.95 Application guide to the TRS-aa• Add~ 

Models I, II, Ill, 100 and cOlor computer City Stale --- Zlp __ 

... See Liii ol AdWNl••rs 011 P1ge 162 80 Micro, September 1984 • 111 
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14NTID 
ScripsitTM or 
SuperScripsit 
Users ... 

Now you can use that fabulous word 
processor from Radio Shack with 
your non-Tandy printerl No point in 
missing out! Your printer CAN work 
great with SuperScnps1t•! 

PowerDRIVER 
These pnnters are fully supported 

EPSON MX-80/ 100 Series 
EPSON FX/RX 80/100 Series 
Most all EPSON "compatibles." 
C.ltoh 8510 Prowriter 
C.ltoh Starwriter Daisy Wheel 
C.ltoh A 10-20 Daisy Wheel 
Okidata 92/93 Dot Matrix 

Model 4 Now Supported! 

Al features of SuperScnpsit- are sup­
ported to the ful est capab1ht1es of the 
printer 1n11olved Drivers are easy to mstafl. 
easy to use dnd no extra commands to 
learn' 

PowerDRIVER Only $29.95 each 

PLEASE SPECIFY PRINTER TYPE 

PowerSCRIPT 
A HIGH-POWERmodificat1on 
for Scrips11· from Radio Shack·. 

G111e Scnps1t~ Full Powe~ PowerSCRI PT 
1s d mod1f1catt0n tor the or1g1na1 Scnps1VLC~ 
which allows 1t to work on Model I or Ill 
and g111es 1t the power of many of the 
newer expens111e word processors Deft ne 
puntercodes forANYprinter Embed prm1­
er codes in the m1d d e of a hnel Alphabe­
tized directories' User-definable pnnter 
filters' User definable HELP FILE' Chain 
files together at print ume from any part of 
the text Log ical EXIT to DOS opt1ona1 
automatic ltne-feed after C'R. FETCH 
CHAIN and KILL command and more• 
Compat1b1e with most mator DOS's S1mp1y 
use the enclosed INSTALL program. and 
you wtl be up and running 1n NO TIME' 
Includes fuh documentation. Get lots ot 
new features tor a very small pnce• 

PowerSCRIPT Only S39.95 

PRODUCTS FRO•~ BRHZE OSO INC -

-:..: ­ 11500 S1emmon$ Fwy 
~ Su te1 25 ~. 

- - D~ ·•as Te •H 75229 ~ -
:;.... 121 • • 8• 2976 .-306 

s. Scr•PS.t al"ld Supe1Scnps1I 
are Trar.k"marKs o t Tan<JY' Coip 
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Ifyou want 

to add 


fancier features 

to your buffer, 


the 2732A ROM 

capability 


may 'be advantageous. 


priate project box since the board 
layout shown, 8.§ well 8.§ the cable/ 
connector arrangement I'D describe 
shortly, was designed to support 
this. Mount the two LEDs and the re­
set button on the front, with the input 
connector and power connector on the 
rear. Be sure the output cable (to the 
printer) exits from the rear o f the box. 

Two connector designations appear 
on the schematic: JI and J2. You may 
have noticed that the connector pinout 
shown in the schematic differs from 
that shown in Table 1 for the ~pin 
Ccntronics printer connector. The J 1 
and J2 connectors are, in fact, 34-pin 
header connectors. "These connectors 
arc C$Y to wire on a prototype board. 
Once you finish the wiring, make up 
cables for the computer interface and 
the printer interface. 

The cable for the JI connector, 
which goes to the computer, consists 
of about 2 inches of 34-ronductor rib­
bon cable, with a 34-pin socket con­
nector on one end and a 36-pin female 
Centronics printer connector on the 
other. The Centronics connector can 
mount on the rear of the project box, 
if you use one, since the printer cable 
from the computer plugs into this con­
nector. 

INTERNAL MEMORY 
PHYSICAL RAM BLOCK 
ADDRESSES SELECTED 

l ! 

FFFF 

cooo 
BFFF 

8000 
7FFF 

4000 
3FFF 

0000 

I BLOCK EI 

BLOCK SELECT D 
0 

BLOCK ~SELECT C ....­c 
.--- 4000I 

BLOCK SELECT B 
B 

~ -

BLOCK SELECT A 
A 

SELECT EEPROM 

CPU AOOR 

0000 - 3FFF 

- 7FFF 

8000 - BFFF 

COOO - FFFF 

COOO - FFFF 

"x" = OON'T 

RAM r/F" 

x 
x 
x 
0 

CARE 

FlgMI? 4. ~RAM block ~t opar11io11. 



At last. ... I 

School-tested 
educational 
software. 
Learn and reinforce basic skills 
on your home compute r! 

Each package is 
complete w ith 
• d1si...et1e 

BVY MORE AND SAVE! 
Buy A n y ~ ~::: G~t ; :::: FR££ 

10 r"'" J~ 

Word Ana lysis Series •cl9"'' 10 10 <tduft1 
0 •Q(K)J frM"hon A c hon · FOfmWllj (01'1 lr.M.· 11on ' 
0 • K1u1n' Cow• 1nt. ·l.krng Rom V.ofds 
0 • q()JJ Up front ·Stud~w·g P1_.t1 ..n 

0 • q()()4 End ·., S.9h 1· l.h.1ng Suil )\,.,, 

0 • qo()5 °'""'~ Up· °""1dlng W ord:!o ln1v S..,F.,tiw, 


Vocabularv Skills Series ,..., 10 '" .dulu 
0 •<JOOb W o rd Con "4'1 ho n · An..tlyL1ng W Ol'd SoUI. 1u1ot 
0 e<QJ7 ~ Botr. 1~ .tiomoc_;,.,phs .md Homo 
0 •9008 AHi-• or Not " · Hornogr., phs t-tomol)hotw !lo 
0 ~ M.9k Cl~• · CC>r'1 1or ..1 10 Drtt>r m•rw f..~""'"'i 
0 • QO IO Wo rd TrM'"- · Sel.-(111'9 ti'w PreC•S"' Me.uw19 

Study Sk~ls Series '""'" 10 10 • dulll 
0 •9011 ~j, Kid · l1'.11m~ lo T.Jkt> Tesis 
0 #901 2 C h.r t SM.r1• Re.id1ng, Unck•1111"nd1~ Tctblt> , 
D • 9013 O.t• D•I• · ()i:i... Q1.1l'1 l.Vh..1 G rdphs 1.,11 Y1lY 

0 "9014 W'h• ! To Oo · l t>.u rnnq 10 ._.,...__ Oi1t>\ !1on11 

0 lf901 S L1nir Ow t · Lkmq Ou1hn'og 5'-. l+s 

Re ading Compre hens ton 1 .,.~i. 10 ro ctdu11) 

0 -90!6 M.tn LKW .().'°'°"'"''•"9 1t-.p ,'-t1m1 id->d 
0 "901 i Wh..1'• h , · Di.covv11ng ();;1.ult 
0 990 18 tn Ordf' r · KM 10 Seaueoce 
0 •9()Jq C ondloH'"l ·.a ·S..a, c h · Bu.id1ng lnlE1 11fl"l(lf Sk1lh• 
0 ll9020 TrM" f <l(' I• . Fcxu,•ng on Criu(' ...1 ~t'dl09 

Slate 

A""LE 
CI Choe> onc:O<>S• <l MC VISA Ame• 

C .110 • 

Check off tltle1 of your choice 
Including FREE titles. 

_ t itles @ $19 95 
_ t it les FR EE 

Postage @ Sl 00 per 01skeue 

Sales Tax (MO residents 5.,_) 

TOTAL 

Department 8'018 

3011>Street & Remington Avenue 

Balt imore, Maryl and 212 11.2991 


CALL TOLL -FREE , · I00 -345· 1112 
PA Realdenta 1 · IOO·M2·2444 
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The cable for the J2 connector, 
which goes to the printer, consists of 
up to 6 feet of 34-conductor ribbon ca­
ble, with a 34-pin socket connector on 
one end and a 36-pin male Centronics 
connector on the other. The Centron­
ics connector plu~ into the printer, of 
course. 

There arc both male and female 
Centronics connectors available as 
IDC (insulation displacement connec­
tor) connectors. When you make up 
the cables, route the ribbon cable from 
pin 1 of the socket connector to pin 1 
of the Centronics connector (for each 
cable). There will be two unused pins 
on the 36-pin Centronics connector. 
Proper alignment of the ribbon cable 
before crimping (using a connector 
crimper or vise) is essential for an op­
erational cable. The socket connectors 
plug into their respective header con­
nectors on the prototype board, with 
pin 1of the socket connector connect­
ing to pin 1 of the header connector. 
Figure 7 shows the proper construc­
tion of the cables. 

Figure 5b of the schematic shows 
three lines going to connector J1: lines 
23, 25, and 28. These lines are printer 
fault conditions lines which arc buff­
ered on the printer buffer board and 
can be routed to the computer (con­
nector Jl). Like me, most of you will 
not want to connect these lines 
through to the computer. Some com­
puter systems use them to warn the op­
erator of a printer deselect or paper­
out condition, but only use the busy 
line for the ok-to-send detennination 
(what the printer buffer software 
does). 

If this is the case with your comput­
er, go ahead and connect the three 
lines to the Jl connector, as shown. If 
a printer fault condition appears, the 
computer will send characters to the 
buffer anyway-as long as the buffer 
gives the computer an inactive busy 
signal. 

My Model I, like most computers, 
won't send any characters to the print­
er if any printer fault condition exists, 
regardless of the Busy bit status. So 
don't route the three signals through 
to the J 1 connector and the computer 
will send characters to the printer 
buffer even if, for example, the printer 
runs out of paper. The buffer will still 
receive characters from the computer, 
though it won't send them to the 
printer until you remedy the fault con-

c on1inMfti on p . 119 

SOFTWARE 

PRICE WAR 

ANY SYSTEM ONLY 

$24.95 

AVAILABLE: 

• LYNN'S PAYROLL SYSTEM 
• LYNN'S ACC. RECEIVABLE 
• LYNN'S CHECK REGISTER 
• LYNN'S TRSDOS UTILITY 
• LYN N'S E·Z MAIL 
ALL SYSTEMS ARE MODEL Ill 
OR IV IN Ill MODE. 

ALSO 
• VERBATIM DISKETTES 
(MD 525·01 SS/DD) 

ONLY $25~~~~,:~~c 

JOE LYNN .,. ,,2 

COMPUTER SERVICES 
23501 W. Gagne Lane 

Plainfield, IL 60544 
815/436-4477 

PLEASE SEND M E: 

0 LYNN'S PAYROLL SYSTEM 


0 LYN N'S ACCOUNT RECEIVABLE 


0 LYN N'S CH ECK REGISTER SYSTEM 


0 LYN N'S TRSOOS UTILITY PROGRAMS 


0 LYNN'S E·Z MAIL SYSTEM 


0 VERBATIM OISKETIES 


0 J'M INTERESTED - SEND ME MORE INFO 


Please include $3.00 Shopping (plus S1.65 11 C 0 .0 .) 

Illinois residents add 5y, qo sales tu 

Total amount enclosed _ ___ 

0 CHECK/MO 0 VISA 0 MC 0 C.0 .0 . 

CARO •-------EXP___ 

SIGNATURE ___ _ ___ _ _ _ _ 

NAME-----------~ 
ADDRESS ________ ___ 

CITY _______ _ _ STATE __ 

ZIP ____ PHONE _ _ ___ _ 

JOE LYNN COMPUTER SERVICES I 

23501 W. Getin9 Lane, l'Ullnlleld, IL 15044 I 
____________ ___ _________ __ _ JI 
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Figure 5a. Schematic ofthe printer beffer: Pan I (P. 1). Connections to be madefrom one section to another are indicated by corresponding refer­
ences to P. J, P.2, P.3, P.4, and P.5 on individual lines. 
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Figure 5b. Schematic of the printer buffer: Part 2 (P.2). 
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TRS-eo· SOFTWARE 

C1WrU• tu our lncredtble c•••· 
togve of owet" 100 P90", con­
tolnlng - ol p<og<oms'°' 1N ~ f, Ill, and C<Mot 
Computer. C..ologuo 11 16.00 

1'9fundeitH on>"°"' 11,.1 oroer. AH IOfl•.,• •• uncondltk>nalty 
guwanlMd IOf lttel I Canedian manutectut• end dt1t1bltor 

lor - Lid. ol Enotend. 

OEAlERS WElCOME 

GAMESIDOSIUTIUTIESI + 

BUSINESS PROGRAMS 

· lDOS S1S9 9S • POWERM/UL PLUS S199 9 S 
· MULTIDOS S129 9S • AIRBUS s "95 
· Accn' S1 39 9S ·DATA WRITER St 8995 
• fROGll S 23 9S ·DRIVER COMPILER S • 3 9S 

•J UMBO S •D 9S · ENIGM A S 36 9S 

FULLY SUPPORTED 

COMPUTER SOFTWARE 


'l1 • <Mm• r lo OI T1nd'f COl'pot8 t10t1 

,,,. 1nJSOFT 
P.O. Box 1437, WINNIPEG, Manitoba RJC 2Z4 

(204) 942.0963 CANADA 

1LINK HLABEL ls ·Simply bell., l•bel•n<r 

INFORMATION FREE. TRIAL SAMrLES $2. 
Oirecl from tht m1klr: 
HEXCO, INC. Box 199501 Hunt, Tx 78024 

(51 21 238·4404 .-407 


NMJ- !SDwq1p 

~·PMAL IM'IM(W't 

l!ll!I:!..P · H& ~ 

!!M:1!. · H!lf &rM 

~· Off l«<LJ)-5 

Mm· .Cp@ t NJWjl l!ll 

llhlll-t#M-.,P1i:N "'u 
1.tRF1e.fi&'n;4'0f!ifts fts 
.!'!?rilL • Si't:N I L tll/lff""'11§ 

USS: 

Universal Subroutine System 


MODELS 2 1 12 1 16 

A s ystem of ov er 200 BASIC 
subrout i nes for performing 
over 20 00 different rou ­
tines. Save up t o 80 7. of 
normal program mi ng time. 
Sorts, Menus, GrapRs , Con­
ve r s i ons, For ma tti ng, each 
with a si ngle i ns tr uction 
li ne. No ma chi ne language
needed. Pr odu ce fa ncy, pr o­
fe ssi on a l dis plays. Emb ed 
i n your r egular BAS IC pr o­
gr am s. Ov er 20 0 pag es of 
aocume nt ati on. ONLY 1200 . 
Se11d fo r co ff1pl e t e brochur e 
describ i ng USS ar.d a l i st ­
i n g of o ve, r 7 r) 0 d i f f er e r1t 
USS s ubro 1.1 tin es . ,,,. ~ 

Ramona Enterprises, Inc. 
1133 Tafl St<eet e Rockville. Md. 20850 

VITAMIN and 
MINERAL DEFICIENCY 

CHART 
YO<X co"P"ttr "'' •mliylf 'J"'K on.-1 to l'lC quntOOM 

conctrnong 'l""' bod<j ond t h•n pron t • ch•t s.hoe<wj proboblo 
ditfcienc.n of 33 v1tM1.n1 ind ftttr ak pk11 pratm .,,d h t 
CS..ch quntoons H . Oo 'I"'' "'JOI t.Jrt ohm yoo 'l" cot onto 
tho sun> Is Y°"' hw ~ to gr•y' Do you slttp •d' 
1tc rt e ) 

[-. coopl• t • •th 511 quHl lOMWH. 58 bin Nutrot '°""' 
progr1111 f orfl!. . 1Mt ruct10n1 on cMplt:t tng tht Nu trit cn.i 
f on• froo 'J"'K coopultr gon•rohd char t . ond on t.ctllonl 
enstn.ctt0n •.,._.II Ind 1 S 11'+ 1nCh dt~. TM proqrn u n pot 
ljOU l'lto 1 business of 'fN' o.n Mttnq nutntlQt'l.ill progr• s 

P . u . RO>< .....:; TRnNn . C fl L l r- . !1: 1•-•r-t ? 

For Mod91a I double 
density, 11114 48K 61'3 3 7 2-5 3 55 

C.O.D. and money $ 89.50 
orders are rush orders 

.- 140 
Please Speci fy Model 

TunsJ~r 'f'O UI TRs-11 MOOfl 111 

Sottn G••phio to VOUI ...INTfl l 

~8~'~~ r,~~'~:.~~·:on 1h~ \ ( ff'P n 
• V f" l \ IQ n\ IOf 

R,.d10 ~h"'- gr•phK\ prml~r \l .ill lUrr Pnl ly 

" v.i t14blt-) 


!Jrt1~:,.A·~,:,;-:~ pr +nl~" wtth (.1,.f J, ,.. Plu \ 

" " P4J411f' I pt•nlf'l \ IU\+ng - . - \ 1gn\ on. f OU!f'd 
\ ( '~f'nl w11., Of • 1rhou1 ..u to l1nf' ff' f'd 

\f- 11,.1 pt•n lrf\ .... 11hou1 ..uio l1nf' fttd b ut ""' "h 
ophon..1 h.;11dw•rf' h ,md\ .,,.1r..,11" •d)' bu\) 
on p i n Cj)

'49., S 10 1 .;n ,· ~ f" 1 \t0nf\Pf'< •h p 11ntf'1 ~ ou u\f' I 

Turn VOUI MOOIL 111 Into • IAUOOT 

t•rmin.I! 

•m ''°"~ • Opt>r• lf' • I ,.11 PoJ>U l•r b ..ud r•lt>\ ""'' l h 1 0 1 1 '1 

\top b 1h 
• .-.11 <Ommur'l1c ..1t0n' , .,, .., R ~· 1 ll po+' I 
• (,.n U\f' \.\od,.1 100 .., l f'( .."f' ·OP'lly lf'Jmln•I 
• O pt10n • lly P<ho .;II rN P •~Pd \ 1g n•I\ .;nd lr.f'~· oo..,d 

\ lfO" P\ IO p .., ..11,.1 pronlP f 
$44.ff ff~Ulft"\ U \t"l · \Uppl+l'<f f~I( modul..10 1 / 

df.modu1.i10f l 

'·~= 
\po-••'• p .- ~ .8";.n~~~~·o:::.:n~~~~: :;;...,, •u """'"'' 
Dump " •uc •• " fl•~" 'U'" ouu "Pf'< · ·~ ...l'u<h P""I" ' 

'°"'"'" " •• h \ \I\ ~ '-"'•• lo>•( .tl fl ( t\f'<l l. 01 M Of'IP • ()tdf'• 

0 °'•0 ' "''~flh 'T>U" 4dd \ \ \ 41..., 14• 


~Mil oHfl 1• •OJ f)ll.,., "'<)<" r l<i ~ on"' pl c df'dv< 1 10'> 

t•U<'l'I 100. 1 ooar• 

II\ 80 "' • •l"( '" "'"'d l• • d'"n'l••• n t l •'1o<h ( 01p fP"O"' ~ 
~;:.•• ' •• • ,.1..,, •''" •l"C•\ll"• "d ,,~....,,.l , ol 11"'°" '~'"• 

FREE 

business software 

directory 
• Radio Shack 's Model I . 2. 3 

& 16 

• Cl'M : Xerox. /\ Ito ... 

•IBM PC & co mpatible' 

Da ta ba~e manager . integrated 
account ing pac kage. in ven to ry. 
word procc~, i ng . and advanced 

mail ing li' t. 
.,,.149 

Micro Architect Inc. 
6 Great Pine Ave. 

Burlington, MA 01803 

617-273-5658 

,<71te ?!fl 
Master 
Handicapper1 

" _ 

Jem:.r & ~fir-ror JOnM 
EVALUATES FROM RACING FORM' 

GLD. Thoroughbred " Gold" Edition™ .1'T[\ 

AQ" ,... \,. I ·• T ~ ~, 

::_ .I~~ ' " • .. , I ,1 , ~ ~I '\' 

"' ' -'~"-" ' ' ~ j ' _ .. 

r• , Lt <J!' T ..1 t 

~ v~ r r,o; ,. • • • 1 1 ,\ • ~ 

:.. , i 9 ••• ,, l -.~ A..P"'11::- 'IEPtiESE~"""r or. • r" ~ 

PROGR A M ~ 
A Fu•· loatuted th<Wougnt><Od ano1yo.1 - tor the P<OlftS 
-'Ind_.,.,. novice $159.95 comploco 

EGLD. Enhanced ··Gold" Edition™ 
Gotd EdltJOn ..... ith compece Mast• SectorTM system integrated 

onto 1ne Ame d•Sll. TM powtHrul ptogtam W"" uansttor ah hOfses 
and "'°'" to tho bot ano1y9>1 W\11> a 10"Q1e keygt<a~e .. 

(Mut.. llet1aTM oncluded) $199.95 compioee 

GLTD. Limited " Gold" ™ 
Enitbles Proteu ional H~ •o M$19".-:•lee: vltues IO ttw 
rac:tttQ vanables tMy ,... are mpottant 

PROFESSIONAL HANDICAPPING SYSTEMS 
~ ~ ~ 

Ago 5 Conllllonty I5 Speed 10 

C1asa 15 Joc~oy 15 WtMkotn 0 


Conduon 10 Tr91nec 5 Time Of Year O 

Earnongs S P0$1 10 eon..11ency S 


100-. It E-vt"'ng OK (Y/N) 
Cre.te program ¥1 etgh1 bneO ort 1 p1rhcUilar rrac:I< and l ine 1une st 
tor mu.Jmum Mn pel'centage This program tS aits.gMd fOf ease 
ot use ' The user needs no progr91nming 11:~ence. 

loont""'" Integrated BettorTM) $299.95 compleee 

GD. Gold Dog Analysis™ ~ 
The Oflly p<Olos_,.. oog __.on the ma<ket onc:lud91 
t I Speed 6) Condluon 
21 l'l>ol TOday 1) Runrong Slylo 
31 Kennel 8) W•glll 
• I POOi Last 9) Alt new .,1.,,,.. woog111ong 
SI °"""1ce 10) NEW dasa ond•alltM 
It you •r• new agreytaouno UKIC )OU cwr 't lllOtd nof to use this 

"""'"'" $149.95 comploe• 

1~ tn integ•ateo IA&ste< Belt«™ l $199 . 95 

MHH. MHter Harness H1ndicapper™ ~ 
P...._l ooltw11a °"'9"0d to - a tho<ougn anllys<• OI art 
lfOU9f' and pac.r fac91 In North ~· and Canada Features 
Class Polt Po.hons Tame F1nl$h°'""' Trac>< Condlt.ons Tome LaM Quarter 
Days &nee La.51 Tr-.ner Tr.ct.; Rat ing 
Genoet Ttn"le t._ Temp AJlow&nee 

$1 59 .95 compl«o wf.nteg<atod Mut., Be11an1 $199.95 

PPX. Professor Jones' Football Prediclor, Prol. Pix™ 

Complete FoocoaM Arialyt11 .,_. lh 0.1...aase. ' 
1) 0Yer1oys •l 'Ove<IUooer bot• 
2) P01111 Spreed• Sl Data ea... suns 
3) ·s..p.. Ploys'' 6) HolCIS 100 tHms 
H;ghul percentage ol ,.,..._. 1913 $ 39 .95 compleee 

$99.9 5 ~ tn Data Base Managemeni 

$$ MB. Master Bettor™ 
A comphment lo AU Muier H.ndlcapper programs tne::tud6 
ti W~~ 4) Tnfacta 1) Monoy M_.,.t 
2) Ouonotta 5) Po< S.• 8) Odd< Analysos 
3) E~la 6) O..ly ~ ~) and Much Mo<o 
A perfect program ~ IO ute reafta from all M••Programs 
to -at• " bell be<" $59.95 complete 

Model 100 Portable Systems 
TP1-Thorougni.od/PllceTM (241() $99.95 complete 

DGI M<>ster Dog AnalysosTM 12•1() $99.95 complete 

LNW Computers 
Call for Lowest Pnces 

Send cileck I money order I VISA I MaslerCard 
(Include expiration date) to Prof. Jones 

.. 1114 N. 24th St. 
-..- Boise, ID 83702 

TELEPHONE 
(208) 342-6939 Z• 


TEAMS FREE SHIPPING ALL SOFTWARE 
Add $6.00 hardware I C 0 D Add $6.00 I Add 3 
weelcs per90nal ctieclcs I Add 4 5~ ID reSldents I 
Add $6.00 outM!e U.S A I Prices subject to change 

BROCHURE AVAILABLE 
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kCount 
a WHERE 

Q UALITY PROGRAMS 
MEETCOMPETITIVE PRICES 

2701 -C W 15th • SU ITE 32 4 • PLANO. TX 75075 • (2 14) 680-8268 

FREE SOFTWARE 
Oroei o.er S100 01 men 

MIO sefeel one O! Ille IOl:>w~ 
l.'UICIOUttory Green .,.,._ l ll Ill OI IV 

Plo!bJVJ Graj)hS'1or VoOeo Otsoliy, Plollong Gr.pis 
tor Ure Pnll!•S. 01 one ol lhe !.loslly Base Seloes. 

Olc:tt O>et S200 11"1 Sdti:I one oC lllt 
"l ACS U1 l,.l S.-••, 

MyOC<rO Ir. t 'l'l>110t oC 111t Vo <t<ll or 
Cit"" Slot• 

All MOD Ill programs speoifiecl In this lld will run on the Model 4 lln the MOD 111 lllOCl•t· 

,.. APPLICATIONS "" 
MASTERDIRECTDRY MOD Ill. . . .. . .... 29.95 
SUPERDIRECTDRY MOD 1/111 ....... . .. 44.95 
DATAGRAPH I/Ill MAX. ..••.......... 7U9 
DATAGRAPH PIE CHART OPTION ....... 34.95 
AGRICALC FEEDER PIG ......•....... 49.95 
EE LADDER llElWDRK I/Ill. .... . ..... 39.95 
EE LADDER llElWDRK TAPE .. . .. .. ... 29.15 
THE BASIC CHECKBOOK I/Ill ......... 64.95 
MTERM 1/111/4 . . ..... .. .. . ...... . . 64.99 
LOAll AMORTIZATION Ill............ . 29.95 
POWERMAIL PLUS 1/111/4 . ..... . ... . 124.95 
TEXT· lllERGE FOR POWERMAIL + ... ... 49.95 
DESCRIPTIVE STATISTICS CASS . . .. . . 20.99 
ELECTROlllCS I I/Ill CASS ... . .. . .. . . 20.99 
ELECTRONICS II I/Ill CASS.. . ..... . .. 20.91 
ELECTRONICS Ill I/Ill CASS .......... 20.99 
ACTIVE FILTER DESIGll I/Ill CASS ..... 20.99 
MOSTLY BASIC SCIENTIFIC CASS ..... 14.99 
MOSTLY BASIC EDUCATIONAL CASS .... 14.99 
MOSnY BASIC HOUSEHOLD CASS. . .... 14.91 
TALLYMASTER .. . ................. 69.95 

a....THE TEST GENERATOR MOD Ill... . .... 34.95_. 

... 
GRAPHICS 

POWERDRAW I/Ill. ....... .......... 34.95 
DATAGllAPH I/Ill/SPECIFY PlllllTER .... 74.99 
OATAGRAPH PIE CHART OPTION ....... 34.95 
GRAPHIT.•....................... 39.95 
PLOTTING GRAPHS PRINTER CASS ..... 20.99 
PLOTTING GRAPHS VIDEO CASS ..... . . 20.99 
ADS UTILs. SCREENPACKEll PLUS.. . .. . 411.15 
POWEllDDT II I/Ill SPEC. PRINTER ..... 59.95 
DDTWIUTER 4.0 I/Ill DR 4(SPECIFY) 74.95/ 94.95 

11o. DDTWRITER 4.0 I/ Ill WITH LOS .....•. 94.~ 

... WORD PROCESSORS~ 
& PRINTER DRIVERS 
FOR SUPERSCRIPSIT 

NEWSCRIPT 7.1 I/Il l. .........•..... 1111.15 
NEWSCRIPT 7.1 W/LABEL.S .. ..... ... 11 U5 
llEWSCRll'T/SCRl'llT CDllVERSIDll . ... 2U5 
LABELS DPTIDll FOR llEWSCRIPT .••... 29.95 
ELECTRIC PENCIL 2.DZ I/Ill •......... 79.95 
II-SCRIPT 1/111/4 ..•... . .. . .. . .. . .. 71.115 
ZORLOFF II VIII ................... 5lllll 
LESCllll'T Vlll/4 .................. 1011.95 
CLEAll SLATE I/Ill ......•........•. 49.95 
POWEllDRIVH·D DKIDATA 12 .... •• . . 211.115 
POWEIDlllVEIH E'IDll ..... .. . . ..• 211.95 
POWERDllWEll-P PRDWRITEI ....... . 211.95 
POWEllDRIVEA-S STAIWllTEI . .... . . 211.95 
POWEllDlllVEHX AllD U EPIDlll . . . . 211.115 
POWEllHIVER-A LEADlllQ ElllE 1 DZO.. . 211.115 
EPSDll OllVEll CDMPILEI •..•. . .. . .. 21.15 
POWERSCRIPT Riii SClllPSIT VIII. . ... . 34.95 

i. ..... 

OPERATING 

SYSTEMS 


CP/M Z.Z MONTUUMA MOD 4.. .. . .. 199.95 
DOSPLUS II 11/12/1 6 (l-80) ......... 194.95 
OOSPLUS 4A WITH M·ZAL• . . . .. . ... 139.95 
DDSPLUS 3.5 I/Ill . . ..... . .. .. . ... . 94.115 
DOSPLUS 3.3 MOD I S OR DO .. . . .. ... 39.95 
MULTlDDS 1.6 I/Ill" . .. .. . .........• 84.95 
HARD DISK DRIVER FOR DDSPLUS.. .. . (CAUl 
'!!AHO mstus AUIUllE 

IETA ll 
HECUOllCS I I PaOGI AM S 31 9S 
ElECTIOllCS 11 1 PIO&IA ll S 34 IS 
HECllOllCS 111 I PIOHAllS 31 I S 
AClllE FlllEI DESIU S PIOSIAMS . . JUS 
EE UDDEI RET'IOU I l'IOCUM SUS 
MOSllY U SIC EDUCAl10 U l I PROG UllS ! 19S 
MOSllY U SIC SCIENTIFIC 1 PIOGIAllS 1' 9S 
YO TASE OF U LK'lllE I PIOCIAM ! I 9S 
OESCllrrltE SIAllSllCS 3 PIOCIA MS 34 IS 
TI ME IUUEOI WOllO MISIOIT 3 PIOSUU ?US 
TIME IUIGEU US MISTOIT S PIOSI All S ?4 IS 
nomwc CIAPllS FOi Ult PllW IEI 31 IS 
PlOmws CU PMS FOi YIDEO Dl"lA' 34 9S 

BOOKS, CHARTS & MISC 
MOD l 111 & COLOR INTERFACING .... .. 14.95 

INSIDER SUPER UTILITY 3.0/3.2 ....... 17.95 

INSIDER SUPER UTILITY 21Z ... . .. .. . 17.95 

SUPER UTILITY TECH MANUAL 3.X ... . . 13.95 

TRS·BO/Z·BD ASSEMBLY LIBRARY...... 31.95 

TRS·8D DISK & OTHER MYSTERIES .. . . 19.95 

THE CUSTOM TRS·ID & OTHER MYST... 26.95 

MICROSOFT BASIC DECODED . . .. . .... 26.95 

MACHINE LANGUAGE DISK 1/0 . ....... 26.95 

BASIC DISK l/D & OTHER MYST ....... 26.95 

HOW TD DD IT ON THE TRS·BD .... . .. . Z6.95 

TRSDDS 2.3 DECODED &OTHER MYST .... 26.95 

BASIC FASTER & BETIER .......... . . 26.95 

BFB UIRARY DISK I/Ill ........... .. 16.15 

BFB DEMO DISK I/Ill ............... 16.95 

TRSDDS 6/LDDS PROGRAMMERS GUIDE ... 18.95 

GREEll SCREENS l/ IVlll/4/4P ......... 16.95 

DISKETIES SSDD 1 D Ill PLASTIC IX. .. . 19.50 

CLEAi SLATE THE IOOK ....... . ... I 5.95 

PROFILE 3+ CDMIUNDS WALL CHART" ... 4.00 

VISICALC COMMANDS WALL CHART" .... 4.00 

SUPEllSCRIPSIT WALL CHART ~ ........ 4.00 

MODEL Ill BASIC WALL CHART ~ ....... 4.00 


'CMAITS IOl SMI PPED AS SEPAIATE DIDU 

UTILITIES 
THE TOOLBOX FOR LOOS .. . .......... 5g,50 

LC CDMPILER/EDAS ............. .. 139.99 

ALCDR CLANGUAGE COMPILER. ...... 1311.DD 

ALCOR EDITOR I/Ill.•........•...... 411.00 

ALCDR ADVAllCED DEVELOPMEllT PKG. ... 69.00 

AlCOR CCOMPLETE SYSTEM •....... 250.00 

ALCDR PASCAL CROSS REFEREllCE. .... Z9.DO 

ALCOR MULTI-PROCESSOR ASSEMBLR . .. 611.00 

ADS SUPERKEYS• . ................. 35.00 

6.0 PLUS . ...... ...•. ..... . .. .... 39.95 

TltE TDOLBELT MOD 4 . .. ......•.. . . 49.•95 

IMPAKT FOR BASIC I/Ill. . .. . ........ 39.95 

PRD-CESS MOD 4APPEllD CMD FILES .. . 37.95 

PRO-CREATE MOD 4 ED/ ASSEMBLER ... 94.115 

PRO-CURE MOD 4TO CP/M TRANSFER . ... 46.115 

PRO-DUCE MOD 4 DISASSEMBLER....• 37.95 

PRO-PADS MOD 4 PART. DATA SETS •.. 37.95 

ENIGMA ENCRYPTIOll UTILITY .. . . .. . . 39.95 

BASIC·S COMPILER SYSTEM.. . .. .... . 39.95 

M·ZAL RELEASE 3 MOD I/Il l . . .. .. ... 84.95 

ZUES EDITOR/ASSEMBLER 1/111/4 . . .... 74.95 

tlASTER MECHANICS SET FOR LOOS ... 3U9 

E-BASIC (SPECIFY DOSI ............. 49.95 

SYSTEM DIAGNOSTIC 1/111/4 ..... . .... 89.99 

CONV3T04 . .................. .... 44.95 

TRANSFER 1/111/4 TD/FROM MSDDS . . .. 59.115 

TRASHMAN.......... . .. . .. . .. . .. . 34.50 

FASTER .... . .. . ..•........... .. . Z4.95 

RPM . .......... . .. . .. . .. . .. . .. . . 2Z.50 

DSMBLR Ill 1/111. ... . .........•. . .. 34.95 

XCAUBUR XVCSORT ......•....... .. ZS.DO 

XCAUBUR XU UTILS .............. . . 45.00 

PRD-ZCAT MOO 4 CATALOG UTIL ...... Z7.95 


,.. 
INSTRUCTIONAL 


VIDEO TAPES 

VHS/BETA 


PROFILE Ill PLUS .................. 36.99 

SUPERSCRIPSIT ..... . ........... . . 36.99 

LAZY WRITER.. . . . . . • . . . . . . . . . . . . 36.99 

NEWDOS·BD ...................... 36.9!1 

SCRIPSIT ............. ~'. ......... 36.99 

TRSDDS 1.3 (MOD 1111............... 36.99 

TRSDOS 6 (MOO 4) ................. 36.99 

TRSDDS 6 DISK 1/0 (MOD 41 .......... 36.99 

TllSDOS 1.3 DISK 1/0 (MOO llQ ....... 36.99 

MULTIDDS . . .............. . . . . .. . 36.99 

ODSPLUS ........................ 36.911 

LOOS 5.(X) ......... . ............. 36.H 

VISICALC ......... . .............. 36.119 

CP/M 2.Z MDNTUUMA (MOD 4) ....... 36.99 

MULTIPLAN (MOD 4) .... . .. . .. .. . . .. 36.99 

PFS FILE (MOD 4)............ . ..... 36.99 

MOO I LEVEL II BASIC .............. 46.99 

MODEL Ill BASIC ...... . . .. ..•. . ... 46.99 


~ ~ 
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NEW ITEM! ._, 
TRS-80 EKYm,1•11 

Covers the models I, Ill 
and 4 extensively. A 
must have item for your 
TRS-80 library. Over 400 
pages of valuable infor­
mation. Appearing alpha­
betically in encyclopedia 
fashion. ONLY 19.95 
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~112.50 

I An Outst an•••• 
f1nanc11t P1ana~ 

• .,..........,.. ,~... ~ to••• ....
~ · 
~ . ""*'""" "~ . ,.,.., •._...kn• 
l»'~ ~t"dPIMN...._. . ,,...,_ ..,,i:.,._,.._ 
• ~ tne Wot ...-..tiioJll • .t'bos ......_.. • ........ ~· · *"""""-~~~·~­
u•---...~ Mlt!llPMMt • ........,__...-~
..,arc;,.·._ ,.,, . t•...-,--," -..,--..~­
...,...~.. . •-.c--•tt·~· u.-...•= tOll ,.,_.. • ,.. • .,...!'«t,,._. fll,,.,u·...,-~­
f: .,.. • ._. ... ,.._........,.~,..tlll-•li'll!Wlllll 

~..,....- ....~ ........... tl1 


Now program in the "C- language 
compiler subset for LOOS. LC gener­
ates Z·80 EOAS IV source code as 
output Compiled programs run on both 
MOO I and MOO Ill. Seve S60 00 with 
the beat LOOS editor assembler pack· 
age on the market Over 200 pages of 
documentat ion. Requires 2 drives and 
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Powersoft does 1t again w11h acol1ectl0flof 16 
cl the most popular LOOS TOOLBOX ultltlies 
re-published tor TRSOOS 6 0 l1n'llllO on the 
MODEL 4 Now emance ~ MOO 4 
TRSOOS with Ills powertul set ol Ulthties. 
~le withdetailed maooal on how to use 
each ut1~ty program to ao the many tilings 
the TOOLBOX tor LOOS was famous for 
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Multiple Cash Accounts Oepartmentahze 
any accounL You select which accounts 
pnnt on income statement & balance sheet 
Real hme transacflOfl posung. no more batch 
processing total audit trait We have wllat 
v.ebelieve to be the finest general ledger tor 
the Model Ill on !he market Call tor more 
dela•ls or order rtt111 
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This !Dnllfete 1e1u memory nvoocing and sales 
•eoister system Wiii mu1ta11 ovei 2 ~00 ~ems on 
MOO tU l\oocloe1 with btl~l in KallJl'ltig 1o1 sales tu. 
sates t)'llf and 9 !It ent saoes p&Jlie Pnrts sa'n 
1fljiste1s. 11\.ottS and ~ a.tterent meniory 
1ecn1s on 80 111 132 ool PIV\te1 TrackS bac:kordels 
and ~~ also 1&-01011 on oreoeternwled IJJalllilie< 

Atso mu1u ns oost al entJe inventory A GREA 1 
VALUE' 

MOO VIII 

-:'...:::< NEW SUPER UTILITY • 
~~ VERSfOM :l'.2 
.,..,. Includes Operwton ......._, 

end 2nd Becll.. Ol.k 
The Book lnalde SU+ 3 . 2 

Included FREE 
A 19.95 Value at no ext,.. ch••I• 

Experience • i......t with the 
............. wated .. the outstanding 

11t ility of 1982 and 1983 . 

M I r MO O Il l Protected M edia 

~NOW r:::n::..- ONLY 
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~c-...~ ....~........... . llilf • 
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~ .. .....,,.,..,., ... ~._.,._..... ~.........
:=::.~.'r::.":-.::0-:=::=~: 

'l'Ol.l 1Clll 1"r ._,,.,.,.., w. 1-. tirlClo-~1 ...-"!I ff"9.,, l(ty$ .. 0.'IOolM li<tJ '~' U""' ~ W' ..... \~r---.. 
ffNI •tfOCl lCI .• l"lt *'"' ' t;i&*t)C it...., tG1 trtU I ..,._..,. "'°""''an'-.....,.~, .... .....,.-"'., 

(ti ......~~ ng,.4...........«......... r'lf._.... ...,NK "' "'~•~ • ~ ... , ... 
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.,_.IA ~ u -s• 1 ,_.,..,.. "*" q ,... " ww...-.infQl ... 11.,.u·• •"'•Ul'..,.._.,a.: 
~-...a'.-...... .,,,.,.:.._....... 
, ~..,-·· MOO 1'111 M INIMUM 48~ t 0 " 

PRINTER RIBBONS 
First Quality Brand New-No Reloads 

l'RlllTER PRICE EA. IOX OF 6 
AllADEX 9500 SERIES/9620/11625 . . .. . .. . ..... 9.00 48.00 
C. ITOH 8510 PllOWRITER ......... .. ......... 7.00 36.00 

C. ITOH A10/ F10/DWP 210 (FILM).............. S.00 26.00 

DMI' 2100/TOSHllA 1350........... .... ..... I .DO 44.0D 

OW ll/DWl'-410 (MULTI STRIKE FILM) .. • .. .. .... 6.DD 32.DO 

El'SDll MX-80/FX/RX ..... ..... . .•.. .. . .... .. 6.00 32.0D 

El'SOll MX-100 ....... ........ ............. 9.DD 48.00 

LP 111/Y ..... . .............. .... .. . . .. .... 6.00 32.DD 

OKI om 80/82A/83A/92/93 .......... ........ 4.DD 20.DO 


...._OKI DATA U ............................... 5.00 26.0D 


"'DISKETTES~GRAPHIC GAMES 
1 O single sideAND double density with

SIMULATIONS hub ring packaged 
in a handsome

VOYAGE OF THE VALKYRIE 1/ 111 ...... 29.95 smoke plastic 
VOYAGE OF THE YALKlllE TAPE ...... 19.95 library case. 

MELTDOWN (llUClIAI P'OWElll'lAlll) . . . 1 US ONLY 19.50,.......... 

GAMEl'AK-3 IRlllFACE. MATtH. ETCJ . . . H.95 NOTE: 01ske1tes do nol 

qualify towards lree l'RIHIX llFL VEllSIOll . . . ..... •• •. 2U5 
~ ..... It... programs ...,. 

~ 214-610-8268 
Send Cash. Check or Mooey Order 


Please add SJ.00 for postage and handling. additional $2 00 for CO Ds. 

Foreign orders welcome. please specify atr or surface. 


All shipping charges assumed by purchaser 

-When ordenng by mail please specify computer model number 


Phone You1 Order In Today Or Mail To· 

OISKCOUNT DATA. 2701-C W 15th SL. Suite 324. Plano. TX 75075 


Office Hours Mon-Fn IOA.M lo 9P M CST. 


111 ]and ~ Cheertully Accepted .-204 

http:oe--��t:cN~~UQrl.11


.,. 
"f'---1-++-----­ - ­ - - - - ----- ­ - ---+-+---­ --- ­..' 
,,,..._.__I-+-+---------+----+--------+-+-------­

F''m 

°''u• 
74l.Sl67 

~Ol •)'II 

11~ ~ Cs 

-------,,,,,,-,.~... .,:.....___......!!&II CltV..., 't.c ~ Cl 

----------+-~"-<?:~O ~ ~~0.1,.F 
----------+-''"'"<> ~ ~7.. .. 

' 
11•1.. •••., l1l2.A ....,... 

' .... 
" " ~ .. .. .. .. '" 4 711R ~ ·-------,
I ) 0) 

.. 01: .. " 
I 

~· 
" .. 

, _ I 

~.,,.
bPt...."" 

__J, 0) TC~ 

...__ Ylit 00~ 

,.....-- __l. (P Q I ~ 
___\ '1: O.l •l 

1.] ~:
I U24 '-t------~ 

L ~~l~ "'-=-'-'-=-'=!------------' 

I
'm o " 

uoo 
~ 

-++-----------------~~"~..~·-"~~ , ""a~LSOO 
.I }'--- ­

I 7"l.S00 IL _____ _ _J 

'.I~ U'7 
74 l$00 

PROJECT80 


Figure 5c. Schematic of the printer buffer: Part 3 (P.3). 
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Figure 5d. Schematic of the printer buffer: Part 4 (P.4). 
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Continutdf rom p. //) 

dition. Instead of leaving the three Jl 
lines floating, however, you should tie 
them to the appropriate levels for 
proper computer operation. Tie the 
Jl-23 line to ground, and tie the Jl-25 
and Jl-28 lines together and to a IK 
ohm resistor (ROPT in Fig. 6) which 
goes to the + 5 volt (V) supply. 

To make the printer buffer more 
flexible, I designed the 24-pin ROM 
socket to accept 2716-type (2K bytes) 
or 2732A-type (4K) EPROMs. Since 
the software required to operate a 
printer buffer is relatively simple, you 
need very little ROM: only 328 bytes 
for the printer buffer control program 
I' ll describe in next month's column­
a small portion of a 2716 EPROM. 
But , as 1 mentioned earlier, the printer 
buffer board is really a general­
purpose computer, programmed for a 
specific application. If you want to 
add fancier features to your buffer 
(diagnostics, for example), or want to 
use the single-board computer for a 
different application, the 2732A ROM 
capability may be advantageous. 

In any case, you must place a jump­

er on the board to specify the ROM to the AllB address line. 

type used. If you use a 2716, pin 21 of The schematic (Fig. 5d) shows only 

US is jumpered to the + 5 V supply. If one of the eight dynamic RAM chips. 

you use a 2732A, jumper pin 21 of US There is one 4164 RAM chip for each 


~--~!-+---!.lo "' )Q O !> 

} "4 ...574 c 6 

MR[Q --q_____,, 

Figure 5e. & hematic of the printer buffer: Part 5 (P.5). 
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necessary. Secondly, it is economical: 
you can get a Z80 microprocessor for 
under five dollars. It also has a non­
multiplexed data bus, which, for this 
application, also reduces hardware re­

quirements. Finally, it is the processor 
used in many of the TRS-80s, making 
it easy for most Project 80 readers to 
find an assembler for this project , if 
necessary. 

@11 

@l I 
lfil I 

U1 4 
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U16 
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Ilfil EJ [] B ~EJIffil EJ U6 
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@] ~ I U22 

11 
u• I~§§ 

EJ ;AOPl I 
@] [!!] I U2 

11 
U3 I~ oo ~ 

E3 El 
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Figure 6. PC board layout. 

NEW PRINTERS ADDED! FIND YOURS BELOW. RIBBON SALE EXACT REPLACEMENTS 
Good Thia Mo nt h 

RADIO SHACK• CENTRONICS •COMMODORE• EPSON• ANADEX • BASE2 •IBM• NEC• C. ITOH •DEC • OKIDATA •OTHERS 

PRINTER 111•­ INSERTS EZ·LOAO­ RELOADS NEW CARTRIDGES SILVER DOLLAR 
MA KE, MOOEl NUMBER SIU DROP IN. NOWINDI NG' You SENO your uMd j from I M 'ltatlOUI WINDie LOAD 

(ConlKI u t 11 yOUt pt1n l et' l l EXACTREPLACEMENTS CARTRIDGES lo UI We manuf1Clur9f1 Sub,.C:I 
WHYDO WESELLTHESE? 

tncl'les 
no t listed. We can probably by m a<Je ' " CNr own shop out OVR NEW INSERTS t o evai llibi ltty • ) Tr11 1 11 the lype ribbon you 

RELOAD your cHd Caf'tridQ•I ) Y1rds C1rtr1dgts not 1ncludecl in the m get i f yow oroet rrom owr f el· 
k>w ad'tWtlMf'I We N II 11\em 

!!1£aLO IUlll»XUIOX MHIOllTWlllTUI 11°"20 •••••••.u.oa.H• · ·-··•H••--•H• 11512 14211 I 72112 '°' lesa 1.nc.e .. make them
\l \Ll)O 000·040-04 000••••-••••••••••00• 000· 00· 0 +H 

oursel\tff Oo yO\.I rM fly "91• 
BASE 2 · DIP 11112114115G 

-­ -­
$11111 2V l ol'O 11513 IS4/12 1211172 ,!111 ....2.,~ ~2 11711 the mesa and 1ncon.,.....6enc• 

C ITOH Pr-rtter 1550ll510 · NEC 902319025 ot unwtnd1ng and dvmping 
1htS type 11()0on WltO a ••I• 

APPLE DMP · DEC LASO-AA lll• t l 11513 SS4/12 $211172 1711 Slee 2 or ~ 11512 S42/I I 7111_2 brnilet or owt on 1 newaoeoet 

C ITOH S ...wrtter F1:XCAABON FILM BLACK ..... 12411 142112 S234172 ss.. ).11 14ee12or_. 11113 SIOl12 $341172 andlor wtndtng 11 mto your 
Cllrtro0Qe?Wooon·11o.now.....,

DIABLO HYTYPE II FABRIC BLACK ~tLU S21/3 $71112 1510f72 $111 11.. 2 ..... ,!!112 15111 I 11112 thne .,. betng sotd Com­-
RADIO SHACK putets s he>t.lk:I t ttnc:>h ly '°"'' 

CARBON FILM · DWP·210 Black (1445) $2411 142112 1234172 S5ee).11 14ee12or~ ,!_1113 SIOl12 $341172 M e. not ~· 11 mot• com­
)lt6"1') o.... 1u st to Mve a tew e>en· 

DAISY WHEEL ll· DWP·410 Black (1411) ,_.., .~ 12411 142112 1234172 S5ee).11 Mee12or~ ~1~ SIOl12 ~2 n1es You art wek.ome to 

Rad, GfMft, Blue, Brown Color1 (141111 130/I IS4/12 1211172_ ....,.,, 15ee120t~ 12113 _172112 M20172 
orOet theM tf '°" cannot at · 

11•0 1)0 fOfd ou1 EZ·l0A0 1 
"" IN· 

FABRIC (long.Liie) DWP·210 Black (1451) ~,..,, 12113 171112 1510f72 $111 17ee20t ""'!! .!.~ 15111 I 11112 SEATS, RELOADS, Of NEW 
1- - - CARTRIDGES But BEW.REI

DAISY WHEEL II Black (14491 1 • 1.2:) 12113 171112 S510f72 $111 S7ee ~'!'_-:! 11~ S5111 s 11112 You now know how 10 ~ 

LP I-II-IV 700 Zip Pack (1413) ....,. S1213 $45112 S252172 -•-•••-•••­ •••·•n•••--•••••••• ·---­ --·-····-····· d 1sapoointmen1 
Ono """" 

CENTAONICS 730/737/73t/7711 cau1ton be sure t o check IN 
_ length o f any u bbon BEFO RE 

DMP·200, 120 (1413) L-hlO S15/3 SS4/12 $211172- S7/1 .... 2 .... 12712 11111 1112112_ you bu1 •t For 1n1t• nc• . en 

DMP·500 (1412) S1513 $S4/12 $211172 S711 .... 2 .. ""'!!. $2412 S72/I $144112__ M X·100 t1bt>On t l'IOul<S be JO 
V l o.20 yards k)nQ. not 20 at 1n tN 

DMP·2100 · TOSHIBA P1340-P1350 (1442) tQo.10 S1513 SS4112 s2Uii2 1711 .... 2 .... $15'2-M2/I s 71112_ MX-80 

LPlll·V (1414) u1 11!. S1513 SS4112 1211172 S711 Slee20t_""'!!_ ,!1512 14211 s 7111!._,!1213 $44112 S252172 
DMP·400/420, LP Vl·Vlll (1411) !> t 6. u S1513 SS4112 S21117_!_ ~·711 Slee20t ""'!!_ S15/2 ~ s 71112 ,!1113 S40/12 t.~ 
OllP·IOO. LP YU~ 1'25. Gotll&o .._ (1'2! ""'°' LOOO ·­ ··..···-~·------· ••••••••u••••••n••••••••••-•••••••·••n I~ Miii s 1111 !._ 00....... -- ---­ 11,... ··-OKIDATA· P~EMAAK 2350-2410 Black 1'2• 100 S30/3 l10l/12 S5711/72 S20l1 S11ee20t-. ~Each Ml/12 Sl4/12 
EPSON MXIFXIAX 70/IO · IBM PC lll • lO S1513 SS411 2 $211172 S711 ....2.-. 11412 ~3111 s 111_12_ _11213 $44112 1252172 

MXIFXIAX 100 · IBM PC 111 1 )1) S1113 SM/12 S3e0t72 $111 S7M20t­ ·~2 S51/I s 11112 S1513 SS4112 S211172 
COMMODORE I023P · CENTAONICS 152·2 1 1. 11 $1513 154112 $211172 $111 S7ee20t_. 
ANADEX IOOO SerlH 1'11..JO S1113 SM/12 ~-~1 S7 ee 2 ., ""!! SENDCHECK. MONEY ORDER, ORC 0 D TO 

=\C::~0:..:."!~::!~1':-=-e.~":::::.=.':.=r.:.:oT'l'l.~~...":=-~.....'-1::: ale BCCOMPCO •_"',_.,.-oudly.COllMllE. loul H-llEI••-ol--"1or'o,.-.o___ M __ tot.Wo- IOO Soultt 17 Bo• 2• 

::=-o.:=~~.J.,'.!:.7:::'.:11::~-=.:.::::....•2:._~. :w~:.-:...:::"J==· -· SUMMERSVILLE. MO 15571 ,,, 152
(417) t32·41111 

COST PLUS 10'¥. I 1/JC. WE PAY UPS SHIPPINGon PRE""IDORDERS 
llADIO SHACKCOIWUU ll$-50FTWAllE·SUPPLIES.ACCESSOlllES PLEASE INCLUDE STREET ADDRESS lor UPS DELIVERY 

Cell lob CH• or write lorour COST PLUS 10% FLYER/II P...-1 FOREIGNADD I~ ... US FUNDS 

of the eight bits o f the data bus. The 
pin 2 lines of the RAMs come off the 
output side of U22, while the pin 14 
lines o f the RAMs go to the input side 
of U22. 

Make sure to include the eight 0.1 
jJF decoupling capacitors (C4-CI I). 
Cenain ponions of the access cycles of 
dynamic RAMs require more current 
than others; the capacito rs help meet 
the high-current needs when they 
arise. The board power input capaci­
tor, C l3, helps recharge the decoup­
ling capacitors as they become dis­
charged . 

If you make a PC board , I suggest 
you get a copy of the data sheet for In­
tel's 2164A dynamic RAM delineating 
the suggested power/ ground layout 
pattern that you should follow. 

I chose a 2.5 MHz Z80 micropro­
cessor to contro l the printer buffer, 
for several reasons. First and foremost 
is the fact that the Z80 allows easy 
refresh of the dynamic memory (see 
next month's column); this signifi­
cantly reduces the hardware require­
ments that might o therwise have been 
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34- POS. 
SOCKET

I CONNECTOR 

\_PIN #I 

Figure 7. Proper cable construction for parallel printer buffer.Figure 8. Spore gates and corresponding ties. 

ALWAYS AT ALWAYS AT
TRS·BO®SALE PRICES SALE PRICES 


DOT MATRIX PRINTERS 

DAISY WHEEL PRINTERS 


MODEL 4-P 

.- SH Ll1t of Adwrtinrs on Par/fl 162 80 Micro, September 1984 • 121 

FAST 1 .-282 
IJFW COMP TER CE 1TER 

326 MAIN ST., GRAPEVINE 
TEXAS 76051 - (817) 481-7283 

To get YOUR SALE price CALL: 

1-800-433-S A L E 

MODEL 12 

I 
---~-

] 
. . . . . .:. . ' . . . .. . . .. - . . " . . . - - -~ 

-----(!lllllllF.Jllll 
MODEL 2000 MODEL4 

The reason I used the 2.5 MHz Z80 
instead of the faster 4.0 MHz Z80A is 
two-fold. First, the extra speed isn't 
necessary. The printer buffer receives 
characters as fast as nearly any system 
can send them, and far faster than any 
printer can print them. Any differenc­
es in speed between the Z80A and the 
slightly less expensive Z80 would be 
negligible for this application. The 
second reason is purely economical. 
Using the slower processor also lets 
you use slower, less expensive mem­
ories. Thus you can use 200 ns dynam­
ic RAMs and 450 ns ROMs. 

+:IV 

4 .71W 

8 

Besides everything shown in the 
parts list, you will also need a + 5 V 
@750 mA power supply. 

Tie unused gates high or low, as ap­
propriate. The spare gates and their 
appropriate ties are shown in Hg. 8. 

A final note: To reduce noise, add 
O. lµF decoupling capacitors to about 
one-third of the ICs (not including the 
RAM chips). Merely place these ce­

ramie capacitors acr<>M the power and 
ground pins of the ICs, dispersing 
them around the board as much as 
pos&ble. • 

To correspond with Roger C. Al­
ford, send a self-addressed, stamped 
envelope c/o Washtenaw Digital 
Systems, P.O. Box 2014, Ann Arbor, 
M/48106. 



BBS EXPRESS I by J. Stewart Schneider and Charles E. Bowen 

Controlling the Flow: 

The BBS File Structure 


T n previous columns we've discussed 
.I.communications theory and devel­
oped the Assembly-language commu­
nications module for the BBS Express. 
Eventually, you'll write the program 
that lets Basic interact with that As­
sembly code. 

This month, though, we're going to 
set aside communications theory and 
begin building the bulletin board 
structure. To do this, you might need 
some background on file management 
in Basic. 

BaicDataFies 
In the BBS Express, a Basic pro­

gram handles the greeting, file man­
agement, and the machine/ user inter­
face. Using the groundwork already 
laid, Basic hosts the bulletin board. 
We'll review how Basic treats data 
files. 

You can store data in Basic as a se­
quential file or as a random-access 
file . You use both file types in your 
BBS, so if you're unsure about this as­
pect of Basic programming, this ex­
planation should help you. 

Sequential Files 

A sequential file starts reading or 
writing from the beginning of a line 
and finishes reading or writing at the 
end of a line. To retrieve infonnation 
from the middle of a sequential file, 
your program must read it from the 
beginning. To change the informa­
tion, you read the whole file into 
memory, make the changes you want, 
and then write the file back to disk. 

For our BBS, sequential files are 
too inconvenient for storing items that 
you want to change, such as a user log 
or list files. However, sequential files 
are excellent for storing infonnation 
of uncertain length that doesn't 
change, like mes.sages. That's just how 
we use them, as you' ll sec in the Pro­
gram Listing. 

/ ~ 

Random Flies 

Random files consist of many rec­
ords of equal size that you can select, 
bring into memory, and change with­
out disturbing the rest of the file. 
They're handy for logs and lists, like 
headers on messages or data files, but 
they' re impractical for storing text be­
cause their logical record length is al­
ways the same. 

A text file, such as a message on the 
BBS Express, probably isn't an even 
multiple of the logical record length, 
so random files would waste disk 
space. 

Another reason for not using ran­
dom files for storing text is the Field 
statement. A single record in a ran­
dom file can contain several pieces of 
infonnation. The first 20 bytes in the 
record might contain a name, the next 
25 an address, and so on. 

Basic uses the Field statement to as­
sign field names to the space in a rec­
ord so that it can manipulate the in­
fonnation. For example, look at the 
BBS Exprcss's Field statements in the 
Listing. Imagine how convoluted the 

code would become if you stored the 
text in a random file. 

LOOS vs. TR.SOOS 

This brings us to a difference be­
tween the two operating systems we' ve 
chosen to work with, LOOS and TRS­
OOS. Using LOOS, you can open an 
existing sequential file for random ac­
cess, pull something out o f the middle 
of the file, change it, and then put it 
back. 

TRSOOS, however, can' t do this 
because of a problem with the logical 
record length. TRSOOS assumes that 
the logical record length of all files is 
256 bytes long (255 on a Model 1), un­
less you specify variable-length files by 
answering the Basic prompt, " How 
Many Files?" with a number and the 

The Key Box 

Model m 
48KRAM 
Twol>SI>mes 
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RUN BASIC PROGRAMS AT 

--------··------------------­

UPE PE 
WITH ZBASIC 2.2. 
THE WORLDS FASTEST TRS-80 BASIC COMPILER from 5111111 


BEUEVE IT OR NOT WE'VE ADDED MORE ZBASIC 2.Z DOES NOT SUPPORT THESE 

NEW FEATURES to the ONLY INTERACTIVE 
 BASIC COMMANDS: 

BASIC COMPILER for the TRS-801 


ATN. EXP. COS. SIN. LOG. TAN. and "xponent1at1on fHow"v"r. 

sul>roucines ar" includ"d in the manual for these functions./ 


srx..._'<.l mcrea"-'S of 10- 100 times are lypical airer compilation. 
 2. ERROR. ON ERROR GOTO. ERL. ERR RESUME. 

Compiled code can be RHOCA TEO to run anywhere in memory. Code is even 
 3. No direct commands like AUTO. EDIT. LIST. LUST ETC. although 

tiles" commands may I>" used when writing programsROMable1 

4 . Others NOT supported: CDBL. CINT. CSNG. DEFFN. FIX. FREZBllSK l l NOW SUPPORTS BOTH RANDOM and SEQUfNllM DISK I 0. 
5. Normal CASSETTE 1/0. IZBASIC supports rt ' s own SPECIALZBAS IC l Z i; now a 'uper tool for busint>Ss programmer>. RANDOM ACCfSS 

CASSETTE 1/0 statements I
nus. and PRI I USING <raremenrs are supporred as well as a tllC li PRf(1­
b SOME BASIC COMMANDS MAY DIFFER IN ZBASIC For 


SIO MA TH packdgt> (w11h no roundmg problems) 
 instance. ENDJumps to DOS READY. STOP Jumps to BASIC 

Srx.oeial BUIL T-/N MA CHIN( LA N CUAGl COMMANDS ro mcrea.e program 
 READY etc. 
OIJ'.'far.on by a s much .is l(IJO rirnes 1 Special comm.Jnd> are 1mp/emen1ed for 7 MEMORY REQUIREMENTS: to appro>1mate the largest BASIC 

program that can l>e compiled in your machine fat one t1mel. enterla,1 memory >earchmg (CPDR. CPIRL block mern<>fy moves (LDIR. LDORL m­
BASIC and type PRINT fMEM-65001/2 Rememl>er. you can merge 
compiled programs together to fill memory 

purr1ng and prm1m11 li[X numb<¥>. inS<'flmg MACHIN( LANCUAG[ 1nro 

COMl'll.I D COOL. d1>ablm11 and enablmg mrerruph. mverting mcrr>Ofy. lb bit 

ZllASIC 2.2 SPEED COMPARISON DEMO
Pl I K> ar>d POI</ ,. and srack control. deb11R ;in<I much more. 

To help give you an rdea how fast compiled programs ar". we have


b LllA~ IC 1.1 compiles the [NT/Rt PROGRAM mto L-80 machine language. 
included this demo program: 

IN0 1 8(J811 co<le or a combin.1rion of BASIC am.I m.ichine /an11uJg<' like •ome 
ZBASIC 2.2 DEMO PROGRAM 

or/)(., compilers./ C111msv LINKING LOAOfR~. arKI RUN T/Ml MODUl.l5 •re not 
Time to compile and run complete program : 0 MIN. Z SEC. 

rH:•eded. l BASIC l Z error£'> d ready ro run MACHI l LAN(.;UACC program. BASIC Execution speed MOD I . LEVEL II 11 MIN. •4SEC. 

'\ (} RO I AL Tll S imposed o n r('fl1>lf"fed ZBASI( o "ner ,. 
 ZBASIC Execution speed MOD I. LEVEL II :0 MIN. 18SEC. 


8 1;1,,ca l COMPtLA TIO W,,ff " Tl\ 0 St CO 0 5 for o -'1< P'Oll'•m 
 BASIC Program size !WITHOUT VARIABLES) 1 895 •YTES 

ZBASIC Program Ill!' (WITHOUT VARIABLES) : :in• •YTES9 U;e /R\~) Ba; IC to '"'re ZBA SIC program>' 

fRememl>er that the ZBASIC program rncl.Jdl'S an 1879 l>yte sub ­
routine package .I Program shown exactly as compiled and run rn 

11) Comp"e <ome e"srm11 program, with onlv nunor changt» (BASIC progrilm­

m mg e-.;peflen< P t ) reqwred } 
BASIC and ZBASIC 

11 /'111/v comparib le with borh rhf" Modt'l 1am.I rile Modt'/ 11/ Mod I compiled 
1e '••••• ••• • ZBASJC 2.2 EXAlllPl.E PAOGRAM RND TlNE TEST•••••••• 

pr()f.!ram' \\Ork o n a MO/JI L Ill. and viCP·•'t.'f>a. ZBAStC work; with ~· CLS1CLEARl..1D£FINT A- X1l>EFSTR l1DIM AAC64,2•> , l<58 > 1IKINIXJOO 
3e AA-IM188•-l-1CC• J1DO• -J1EE•-'J'J'J'J:SH• "START Tll'IE " •Tll'IE•Nl I\ D0~-80. NL\\ DOS-t . DOS PLUS. LOOS. MUL 1tDOS. UL TRAOOS. 
41t FOR. l•IT01~7STEP2 :FOR J'\47TOISTEP-3: XX•POINT c I, JI 1SET<1, JI 

IR.SDOS tK !No t IR~DOS Mod I double (/emitv) ~ XX•CI-J>ICC• C7+ J+J ) :XX•AISCINT< AND<I•Jl-RA)+7> 1AESET<I,J> 
£.a XX• P£Et( Cl+J> 1P0t<E1536.e•I+J,J 10UT2:S~ 1 J AHO CJ•J)1XX•INPCI>

11 BUil 1-1/1. and much ;mpr<wed MUSIC and SOUND fFFlCTS command>. 79 A8•• STR'I Cl+J) 1BA••LEFT9CA89,Z> :AACI/2,J/2)•VALC11At>+AA9J 
M 8A9• 8A9•RIIJt·tT• c9A9, ftND C3 1 l ; XX•tNSTA c1, 8A9, .. ,,.. > 1 XX•9QR <t•J >

11 lmpro' e<i ( HAIN 1NC for disk u>ers. 98 8AS•JllH0. C8AS,2,21 1JllUD9CBA91 I, ll•Z 1IF XX THEN IM ELSE Q.S 

1-' //Ml S no" J\a.table on D ISK ' 'ersion t MO<I I o"I ~ ) I.. IF' LENC"" l> J OA SGN<Xll•l All«) RSCCBA9 >•32 THIEM PRINT • ++• "' ; 
11e IFPOS le ll r.2 THIE.. T-1 TROF~:PlllNT ELSE XX•NOT<llN0<'19• .. , .. 

1' L ll!\ \IC 11 "°" h,J> .on INPU I@ comm.incl (>1mdar ro PR/N I @) I~ M•l"'l'(EY9 1 IF A9• "Y"" OR M •"" y"" AND l > 129 THEN PlltlNT " TRl.E •• "' 
139 RESTORE : READA,C ,l< J >,0 1GOSUB17•1GOSUl!17e1GOSU817e:GOT02!•lb The /A B 1unct1on ...111 no" rab ]';;columns on a p"nrer. (BASIC cannot rab 149 NEXT :PAINT " • • ; 1NE.XTI :CLS:PRJNT9'5ti2',ST•, " STOP TIJllE '" 1TJJlllllE9 

p.:ht column 64) l~ STOP' •••••••••••••• ENO OF MAlN TEST L.OOP ••••••••••••••••• 
168 DATA 1.?345, -1 1 ··TEST " , -9991 

17 'if\.\ fXJS 8V l fl USIRS can u.e rile (MO do, command'" func tion' 178 ON RIC)(& > GOTO IN, 1918,2911, 1.., 198,299 
I lie RETURN 

({)05PL U5 '™Y If><' name <lo> comm.ind'") 199 AETU""' 

18 NI I\ JncJ lASlfR to""'' USR COMMAN D\ i?N RETUA" 
218 ON RNOl9> GOSU8 tae, 199,ZN, lMI, tCJll,2'88, 188, 199,ZM 

19 Ne" math funcrron> ro CiJ/cu/are XOR arKI IN tlGfR RlMAINOIRS of" 22" OOTOl•lt 

()/ \!/~ION N0 1 IC I ZBASIC:, llUW1' 1K~- \ uu t .irl Ul)l:1oid 1· \''"" /liA)I(" .!. O 1111 n o t h.H~t· lu ,f 

~t-nd u~ vuur ur1~m.1 I ,_h .. ~(·11 e t '"'''"th• ,tnd Sl r, 0 ) \\ 1Ch yo ur rt>~1,l•'J1'1l '1<11,1I numht•r lO. loi;ica/ STRING COMPARl.SONS are now supµortt'<.I. 
drK.I t op\· o f \ 'UlH IO\ Oll. 1-• W--.· "tll ...·rxl vour /BA I( l 2 .md upd.111•-. '" \ 4 •W m.rnudl 21 llM· di<k command< INSIR. MIDS ASSIGNM[Nl are now supporwd on bolh 

VISI'\ M i\''.) Tl RC A H:l> A\\I Wit Al'. l- XPWI ~ ;,, <.. 0 0 ()W.\H I{ ~ l Al I 
DISK ANO I APt ZBASIC 
IOO 5Zl·1149orderllne21 DI/ '1R " now supported 
ZBASIC 1.1 Oil.IC Vfl!$10N IWD MANUAL 8995
1 1 I 1gh1disk Ides ""'v be QfXoned wnulrdneou>ly. r.Jr>dom. >«/Uf'nt"11 0f nll\OO 

ZBASJC 1 l TN'E VEl!SlON l\ND MANUAL 79 95 


Z-' UM I PU r#. " nQ\• '"pponeci 
 ZBASIC 1 2 Dtl.IC & TN'£ VEl!$10N l\ND MANUAL 9999 

IWWUJ\I. ONLY 1"""'1.IES TO l'UllCHASE I 15 00
15 lm-d<' rhe compi1"' by ;imply h~ring the>e two keys 

l b '\fl\ Y'l- PAGl MANUAL WITHOfSCRIPllONSANDfXA,\IPL/ 

Z1 ZIJASIC Z 2 COfTJ<"> w11h CMOrtLE,CMO program from M ISOSYS. ro .Jllow ap­

pendrng or merging compiled pr()flrarrn and m.Khrne ldng!Jd8f.' progr.Jrrn. from 
Tt:CHNICAl OUEmONS PUASt: CAU 16021 JH-H91 

r.JP<'()r di,J.. 
4H7 E. SPE•DWAY, TUCSON. ARIZONA 15712 .,.12 


TRS-80 " tm of R•dio Shack.• Tandy Corp 
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BBS Express 


letter V (for variable). If you fail to do length, we assigned the information to 
fie: System/BBS Llaes 190-210so, Basic can't handle a logical record a sequential file. The BBS represents 

length of anything other than 256 each message on the board by a se­ Fidel Vllriablr ConltnlS 

SLS Low message number 


If you do specify variable-length by a record in a header file, Mes­

bytes. 	 quential file containing the text, and 

on sysiem 

records, TRSOOS 1.3 lets you specify sages/BBS. SHS 	 High message number 
on systemthe logical record length for the file The Table sets out the field names in 

SNS 	 Number of messagewhen you create it. Thereafter, you the records of all of the BBS's files. 
o n system have to specify the same logical record The Listing shows the Open and Field 

SVS 	 Default video width
length to get at the file. If you specify a statements for all files. SPS System password 
logical record length different from Messages/ BBS's line 220 opens the SFS System line feeds 
that used at the file's creation, TRS­ file, and sets the logical record length SAS Default access 
OOS will give you strange results, to 97. Why 97? Because the informa­ scs Number of callers to system 
ranging from refusing to retrieve any­ tion we keep in each record for each SMS Maximum number of 

thing from the file to generating an message on the board equals 97, so messages on sys1em 

error. Messages/ BBS's logical record length NMS Number o f members 
NOS Number o f data filesLOOS is much more flexible. It as­ is 97. 
DSS 	 Da1a slo1sumes that you want to use variable­ The reference to SD$ probably 
FS( 	 Sec1ion names length records unless you go to the needs some explanation. The BBS is 

MS Index string 
trouble to tell it otherwise. LOOS lets designed to wor!< with a two-drive sys­
you open a file with a logical record tem, and you need to specify the drive fie: M~BS Lines ~230 

length different from that set at crea­ where a given file can be found. Fidel Variable Coaceacs 
tion, and still handles everything cor­ Earlier in the program (in line 100 for TIS To whom addressed 
rectly. those with a copy), SD$, the system FIS From whom 

drive, is set to drive zero and DDS, the SIS Message subject 
data drive, to drive l . Line 220 Opens T2$ 	 Dale and lime sen1

Headers F2S Invisible file name 

Computer bulletin boards like the 


Messages/ BBS, on drive zero. If you 
S2$ Bil-mapped 

BBS Express are, among other things, 
want to use another drive, change the 
definition in line 100. Fik: XASPACE/BBS Lines 260-270 message-switching programs. The The first four fields in a record from 

Field Variable Conlenls BBS you're writing here stores and Messages/ BBS are self-explanatory.
displays messages from one user to an­ NIS 	 XA file's public nameBut what about the secret informa­
other. Each message on the message PIS 	 XA filc"s passwordtion, F2$ and S2$? 

DIS 	 Descrip1ion of fileboard needs a header to identify it. 
F2S XA file' s secret nameEach message also needs a place to 

lnv&ble Fales XAS 	 Number of times accessed store the text of the message. 
XLS 	 File's length in bytes 

Our headers contain four pieces o f F2$ is the file name of the sequential 
LPS 	 Left poinier

information for you , and an addition­ file that contains the text of the mes­ RPS Righi poinier
al two pieces of invisible, secret infor­ sage. F2$ safely tucks this file' s name 
mation used by the system. You can away, never displaying it to the user. File: Members/BBS Lines 240-250 

change the invisible information, so The secret files protect you from Field V ariab1e Conceals 
you should make the file for headers, telecommunications vandals, people N IS Member's name 
Messages/ BBS, a random file. The who delight in leaving messages AIS S1ree1 address 
key to that decision is that the infor­ named "System" in the hope of zap­ CIS Ci1y/ S1a1c:/ Zip 

mation is changeable. ping a board. LIS Line feed after carriage 

Because the text of the messages re­ However, only the BBS Express can re1urn 

mains unchanged and is of uncertain put a file name on the disk's directory. V IS Video width 

A2S User's authorized access 
MIS Number of messages lcf1 

C2S Number of calls 
199 OPEN°R",3,"SYSTEM/ BBS"+SD$ PIS 	 User's password
2ee FIELD 3 ,2 AS SL$,2 AS SH$,2 AS SNS , 2 AS SVS ,16 AS SPS,l AS SF$ 

UHS 	 High number retrieved,16 AS SA$,2 AS SC$,2 AS SK$,2 AS NK$,2 AS ND$,2 AS DS$:RETURN 

21B FOR X•BTOlS:FIELD 3,X*l6 AS DUMMY$ ,1 6 AS F$(X+l):NEXT:RETURN 
 LPS Lc:f1 poimc:r 

229 OPEN"R",l,"MESSAGES/ BBS"+SDS ,97 
 RPS 	 Righi poinier
23B FIELD l ,2B AS Tl$,2B AS Fl$,32 AS Sl$,17 AS T2$ ,7 AS F2 $,l AS 

S2$:RETURN 
 fie: U!itt/BBS Lines 2116-290249 OPEN"R",2 ,"MEMBERS/BBS"+SD$,113 

25B FIELD 2,2B AS Nl$,25 AS Al$,25 AS Cl$,l AS Ll$,2 AS Vl $, 16 AS 
 Fidel V llriablr Conlents 

A2 $ , 2 AS KlS,2 AS C2$ ,16 AS Pl$,2 AS UH$,l AS LPS ,l AS RP$:RETURN 

26B OPEN"R",2,"XASPACE/BBS "+SD$,181 
 UIS User's name 

27B FIELD 2,2B AS Nl$,l6 AS Pl$,128 AS Dl$,9 AS F2$,2 AS XA$,4 AS 
 U2$ Time in 

XL$,l AS LP$,l AS RP$:RETURN 
 U3S 	 Time o ut289 OPEN" R",3,"USER/BBS"+SD$ , 62 

29B FIELD 3,2B AS Ul $,17 AS U2$,17 AS U3$,8 AS U4$ :RETURN 
 U4S 	 Erapscd timc 

Program Listing. Program for storing information in sequential}tlt!s. Table. Field variabks. 
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BRS Express 


The vandals can leave messages 
named whatever they wish, but these 
names never get on the disk's directory. 

What file name should the BBS Ex­
press use? We as.signed each message a 
number. We construct a unique file 
name using the message number, 
which stores the text . For example, the 
text o f message 2 will be stored in a se­
quential file named MSG<XXl2./BBS, 
message 100 in MSGOIOO/BBS, and 
so on. 

The fmal field is S2$. This is bit­
mapped, like the bit-mapped port we 
talked about at the start of this series 
(see " The BBS Express," May 1984, 
p. 42). Each bit in the byte is as.signed 
a different meaning. Next month, 
we'll show you how to map informa­
tion into S2S and then retrieve it. 

In addition to the message board, 
the BBS Express offers a data base of 
permanent files of interest to its users. 
This area (often referred to as the XA 
space, perhaps in deference to Com­
puServe Information Service, which 
uses the same term for data base) re­
quires the same kind of management 

Vandals can leave 

messages named 


whatever they wish, 

but these names 


never get on 

the disk's directory. 


as the message board. Lines 260 and 
T70 field the records in the header file, 
XASPACE/BBS. 

There's some invisible information 
here as well. The real name of the se­
quential file containing the text is hid­
den in F2S, and there are two mysteri­
ous pointers, labeled Left and Right . 
The pointers work with a binary tree 
which you'll construct in a future is­
sue. You can see the same fields in the 
membership log, lines 240-250. 

That leaves two files, User/BBS 
and System/BBS. User/ BBS stores 

the names and log-in and log-out times 
for your visitors. It's a random file. 
Periodically, you can kill this file when 
it gets too long. 

System Deflllllts 

The BBS Express's bulletin board 
lets you set certain system defaults, 
such as the line width, establishing a 
line feed after a carriage return, the 
names of the sections o f the board 
(more on this in a later issue), and 
various other parameters that the BBS 
needs for a new user. This is stored in 
System/BBS, along with an in-memo­
ry string that Record 1 is fielded one 
way (line 200), Record 2 in another 
(line 210), and Record 3 still another 
(various program lines not listed here). 
You get a lot of information into just 
three System/BBS records. 

Catch the BBS Express next month 
and we'll explain an advanced level of 
secret-keeping-bit mapping. • 

Contact J. Stewart Schneider and 
Charles E. Bowen at P. 0 . Box 404, 
Catlettsburg, KY 41129. 

Alcor C Professional Quality 
at an affordable price 

Alcor C is superbly documented and 
unmatched in ease of use. It is sup­
plied with a AUNC uti lity that allows 
you to execute programs without the 
need of a time consuming link. It also 
comes with a linking loader that links 
together separately compiled func­
tions and builds executable com­
mand files. 

Alcor C is an efficient program develop­
ment tool. The fast one pass compiler 
also contains the preprocessor. so no 
extra steps are necessary. It gener­
ates object code directly so there is 
no time consuming assembly re­
quired . Everything you need to deve­
lop C programs. including the source 
for the libraries is included with the C 
compiler. 

Mull1·Bas.te 11 I lrMtemlrk ot A6COf Sy11em1 
TRSIO II . rev11ter9d tr9demlir\ of T.,,oy C.0..po..attOn 
UNIX 11 • l rademar\ o t Bell Laboo1ories 
CPt M is • trademark o4 Olg1tal ReMafch 
MSOOS 11 a tr9demark o4 Mecroaoft 

Our Advanced Development Package 
is an optimization tool. It contains 
one utility that optimizes for space 
and another that optimizes for speed. 
The prime number benchmark (Byte 
magazine. Aug. '83) executes in 78 
seconds on the TASSO Model 111 , 39.5 
seconds on the TASSO Model 4 and 9 
seconds on the Tandy 2000 after 
optimization. 

Alcor C is compatible in more ways 
than one. It is UNIX compatible so 
you can run existing applications writ­
ten in C . It is also TASSO• Pascal 
compatible so you can use your exis­
ting libraries of Pascal functions and 
procedures. 

Alcor C is available for the TASSO 
models I, Ill and 4; Tandy 2000, IBM 
PC, and CP/ M. It is compatible with 
TASOOS. LOOS. NEWOOS. OOSPLUS, 
MSDOS, PCDOS. CP/ M and CP/M 
plus. 

Alcor C $139 

Other products 
Advanced Development 
Package $ 69 
Blaise I Text Ed itor 
(Mod . 1 or 3 ) $ 49 
Blaise II Text Ed itor 
(all others) $ 79 
Multiprocessor Assembler $ 69 
Alcor Multi-Basic $139 
Alcor Pascal 
(for CP/M, MSDOS. 
PCDOS) $139 

Complete Development 
System $250 

includes compiler. text editor and 
advanced development package 

Add shipping $6 USA, $28 overseas 

13534 Preston Road, Suite 365 
Dallas. Texas 75240 
214/494-1316 ,,, 215 
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BASIC TAKES I by Richard Ramella 

Knowing Your LEFT$ 

From Your RIGHT$ 


On my computer screen , a charac­
ter named Louie picks up a stick 

of dynamite and starts flicking his Bic. 
"I've got a gun," I type. " Drop the 

fire." The screen blanks. Then this 
mes.sage appears from Louie: "Don't 
shoot! I give up!" 

Louie is a character in a computer 
adventure game I invented. He surren­
dered not because I was so well armed, 
but because I manipulated strings in 
my Basic program. 

Using just a few Basic statements, 
you can give your computer the intelli­
gence to recognize, change, and act on 
infonnation you enter or store. 

The Basic statements that give 
you these capabilities are ASC, CHR$, 
FRE, INKEYS , LEN, LEFTS, 
RIGHT$, MIDS, STRS, VAL$, and 
STRINGS (Model 100 Basic has an 
additional command: INSTR). They're crease letter: add 32 to its uppercase The CHR$ Statement
the subjects of this month's column; value. The CHRS, or character st.ringI'll explain each one in detail. Use the ASC statement with any statement, is the opposite of the ASCBefore you're finished, you'll see string variable. Type in AS = "A" statement: It converts the ASCII codesome routines that demonstrate what and press the enter key. Then type in in parentheses to the alphanumericthese statements do. First, I'll define PRINT ASC(AS). You should get a 65 character it represents. For example,each statement with short examples. in both cases. type in PRINT CHR$(65) and hit theTum on your computer; you'll be us­ Notice the statement's fonnat in the
ing it. enter key. The computer will display

above example: In ASC("A") the A is an A. 
within quotes because it's a literal (i.e., 

CHR$ converts all numbers in the 
The ASC Statement the letter A only). In ASC(AS), the A 

ASCII character set (1-255). Numbersis not within quotes because A is a pro­
The ASC command returns the below 32 are printing control codes. gram variable. 

ASC II code for a specified character. Numbers above 122 produce graphics 
The American Standard Code for ln­ that you can't create with the key­Now type in AS = "ANDREW", 
fonnation Interchange (ASCin con ­ board.press the enter key, and type in 
sists of 255 numbers that correspond PRINT ASC(AS). The number 65 ap­ In discussing string handling, I'll 
to specific characters and symbols. pears because the ASC statement ex­ concentrate on ASCU numbers 65- 90 
Every character on your keyboard has amines only the first character in the (the uppercase alphabet), 97- 122 (the 
a numerical ASCII equivalent. I'll dis­ string. lowercase alphabet), and 48- 57 (nu­
cuss only the ASCII numbers 32-127. Your computer manual's appendix merals 0-9).


To produce the alphabet, type in 
 includes a list of ASCH characters. It's 

PRINT ASC("A"). The computer 
 probably referred to as the TRS-80 

prints a 65 on the screen. Now type in 
 Code for Infonnation Interchange The Key Box 
PRINT ASC("Z"). The computer (TRSCin.

prints a 90. These numbers represent 
 The routine below prints the ASCU Modehlud m
the ASCII values for the uppercase al­ code for any key you press: Modeh 4 and 100phabet. 

16KRAMThe ASCII numbers for the lower­ 100 A$ = INKEYS 
Basiccase alphabet are 97-122. It's easy to 110 IF AS<>'"'THEN PRINT ASC(A$) 

detennine the ASCII value of any low- 120 GOTO 100 
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la BASIC holding you back7 
pC won't. 
AUergro Softwue prese:nts pC. 1 structured. h1gh-tevel l•nguage •nd comS)41er des.gned 
to meet your TRS-80 ptogr1mm1ng needs pC 11 &1mple. f1s1 Ind effic..nt And its 100+ 
~· ~nu•I includes 1n eacellent tut0t11I 1ntroductt0n to structured progr1mm1ne 

copies and 
bad."Up:.. 
It's con· 
figurahle 
with most 
M odel 
VllV4 
operating 
!>)'!>terns 
for fa:.t , ea:.y 

Introducing

Super Utility


4/4P. 

The indispensible first-aid kit for TRS-80 

users o nly from PowerSoft. 

Other pC fe1tures 

• 	 Fast. one-step ooer1uon 
• 	 pC progr1ms run up to SO times faster than compar1ble BASIC progr1ms 

• 	 pC generates opt1m1red Z80 nauve code - no need to struggle w ith assembly 
language 

• 	 programs can be compiled separltety - create your own program hbranes 

• 	 comes w.th a hbr1ry of over 60 functt<>ns. support ing d tsk files. greph1cs 
memof'y m1navement . strings. dev1ce-1ndependent 1/ 0 1nd 1/ 0 redtrectN>n 

• 	 pC subroutines can be called from IHembly language. and 1ssembty·l1ngu1ge 
subroutines can be calted from pC 

• 	 run ume library requires '911 than 2K of memory 

• 	 no roy1lt1e1 to pay on pC programs you sell 

• comes wtlh free machint· l•nguave arcade game - with source code! 

Requires TRS· llO Model I/ Ill. 2 dill< dt1ves. 481( 

pC Compiler ... . • . ..... 199.915 

And for 1her hours 

Sam StMI IH1CI the Stone G i rt 

The Place: A cit y like any other - only more so 
The Time: Augusl 17. 1940 
The Man: Sam Steele - a pnvate dick who coold use a hnle folding green. not to 

ment ion some luck ' 
It all starts w ith a call ftom one of the c11y·s most prominent and 1nfluent11I c1t1~ens 

Thereaher 11·s a race against ttme to solve the case tf you don't . someone is going to d.e 
- mavt>e you! 

Sim Steele Ind 1he Stone Gir l rs 1 pr1v1tt·eve .ctventure game 
Sam Steele and 1he S1one Gori . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $24 95 

Allegro Software 
P 0 . Box 6593. S1a11on J 

.,. 369Onawa . On1at10. Canada K2A JY7 
Above prices 1n Canadian funds. Add SJ 00 per order for sh1pp1n9 and handhng Ont1rt0 
resuients add 7% sales tax No CODs. please 

TRS·80 IS 1 1redemark of Tandy C0tp 

HERE IT IS! 


SUPERLOG 4 

No Hassle Information Management 


on the Model 4 and 4P. 


for TRSDOS 6 .1 $119.95 


SUPERLOG 3 for LOOS 5.1 


Models I, Ill, 4 and 4P $119.95 


LOG for TRSDOS 1.3 Model Ill $49.95 


LOG for TRSDOS 2.3 Model 1 $49.95 


E ven the healthiest 
computer needs 
occasional "docroring''. 
And that 's precisel y what 
Super tilit y 414P is for. 
To help you handle 
routine check -ups, rake 
care of mino r 
cmergencie!> and 
perform major surger y 
with relative case. 
So effective it mends 
everything but a 
broken heart. 
The latest generation o f 
PowerSofr's highly·rated 
p rogram contains over 
60 different utiliti~. So 
you can examine file 
l

and disks. Revive 

ocatio ns. 
Refo rmat 
without 
erasing 
data. lest 
o r m a­
nipul ate 
memor y. Save 
valuable data 

dead files. And 
much, much more. 
So easy you can 
perfonn near miracles 
in no time. 
Versio n Four 
enhancements make 
Super Utility 4/ 4P easier, 
faster and m o re effic ient 
than ever. It boOLs 
and loads 50 % faster. 

tilizcs 64 K for faster file 

transkr o f files. And 
introduces three 
func tion keys, including 
a u:.cr-definabk key, for 
easy, !>inglc·stro ke 
operations. 
So economical you 
can't afford to be 
without it. 
Ar only S79.95. ~l'4/qp 
can be yours_And that 
include!> bo th a 
master and backup d i:.k, 
l qfl page manual, hindt:r 
and full support. Th e 
mun: vou know about 
vour TRS-80, the more 
m u'll want U4!4P TI1c 
iess you know abou t your 
TRS-80, the m ore you 'll 
need SU414P 
So place your order 
today by cal ling or 
writing: 

PowerSoft Products 
11500 lemmons Freeway 
Suite 125 

Dallas, Tc.-clS 75229 

2141484-2976 


(601) 992-2239 .,. 331KSoft 
31 8 Lakeside Drive MasterCard 0< Visa accepted 
Brandon. MS 39042 Add $5.00 fOf shipping and handling 

VISA and M ascerCard welco me. 

U 4/ 4P S...,9 .95 


SU + 3 2 Model Vl l V( 4 ) $79.95 

Please add S3.00 Sil I i n USA & Canada; 


SI 0.00 Foreign (airmail ) 

(TRSOOS ia a Ir-* ol TllWJy C_.,,,J 

(LOOS Is 1 - o1 loglcal Syst-. Inc} 
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HIGH TECHNOLOGY AT AFFO RDABLE PRICES 

Dot M•trix Printers 
Ana<Ma S..r e• $ CAll S -.er Reed EXP-770 .. 1179.88 
C lte>I> Prowr•ter 8!>101 3111188 S er Reed EXP-SSO • 5511.88 
C 11<>11P1owr•ter2 (132 coO 5 811 88 EXP·5SO Tract0< • 1211.88 
C 11<>11 Hot DOI 1180 CPS 5011 88 S .er Reed EXP-500 .. 4411.88 
C 11<>11 Hol DOI 2I132 ~ 7211.88 EXP-500 TractO< .. . 119.88 
Epson R>0FX!l0 Serie& CALL S ;er Reed EXP-400 ... 3211.88 
IDS. DataP•oduCla P 480 4311 88 SCM Memory Correcl Ill 5811.88 
lnlQ<uMe< R leman 3011.88 Star M croncs P~1t1Type CALL 
OMX-80(Par>asonle 10001 2511 H 
Manneamann T lly 180-L 11211 88 Modems 
MannesmannTelty 180-L 871188 Hayes M icrocomputer Products 
Man.-mann Te y Sponl 80 3 29 88 Smartmodem(300bdl S 2311.88 
Okldala Mocrolone 82A/83A CA LL Smartmodem (I 200bd) 559.88 
Ot<idata Moerohne 84 Step II 8811.88 No-.at<0n SmartCa1 
O•ldata Moerohne 92 41111.88 1031300bd) 1811.88 
Okldala Microhne 93 1199 88 212(t200bd) 4011.88 
Pannsonoc 1090 3311.88 USR Pass Nord ( I 200bd) 31111.88 
Stor Moeronoca Gemon1 IOX 2911.88 9 w•re RS-232 Cable 
Siar Mocron1cs Gemonl lSX 4211.88 (pms 1-8 & 20) 211.88 
Siar Mocronocs Della I) 31111 88 25 wire RS-232 Cable 311.88 
Siar Mocronocs Delta IS 5511.8 8 
Star M1cronics Rad•X 10 CALL Accessories 
Star Mocronocs Rad•• I 5 CA LL Printer Cab es 
ToshobaP-l"lSI 168 9 88 (Mcldel 11(16. Model 111/4 SZll 88 
P.13SI ~rector 161188 M-CoiOr TRS-80 Color Computer 

Printer Interface 89.88
Le tter-Qu•llty Printers TEC External Droves I 1111 88 
C •toh A 10 Sta,..,nter S 5411 88 EMS0oskettes(SSSOl 101ba 22.88 
C 1to11 A 10 TractO< I 411 88 EMso...ettes(SSDDo 10,b• 211.88 
C •toh F·IO Star...nte• 1071188 EM SO•skettes1o soo11o·bx 33.18 
C toh F· IO Prrn1muter 13711.88 EMS Doskette Box Z4.ll 
C i toh F·IO Tractor 181188 Kens nigton M icroSa"er (4 OUI ell 
Eas•Fffd Shfft feeder 51111.88 w survesuppressoon.8 cor<1 511.11 
Doablo 620 API CA ll Mcrofazer 8K P P 134.11 
Ooablo830.API . CALL Mcrolazer 6'1K P P I 114.81 
Eas.Fffd Shffl Feeder 5119.88 M crotazer 128K PP Z4 11.ll 
NEC 20 10/2030 • 8119 88 Mc rolazer 258K P P 5 711. Ill 
NEC 2000/3500 Trac10< 239.88 Mcrolazer 512K P1P 71111.118 
NEC 3530 I 4211.88 80 Column Prrnler Stand 311 88 
LO Shfft Feed (NECI 4 79.88 I 32 COiumn Pr nter Sland 411.88 
Oume Sp..n1 11/40 I 559.88 Trace Sound Trap 180 co I 211 88 
Oume S0<ont 11155 I 71111.88 Trace Sound Trap(132 col) 181181 
S0<•nt 11 Tractor Feed 219.88 2 Way Prrnter Switch Bo• I 011 81 
Eah•Feed Sheel Feeder 51111.88 •Way Printer Switch Boa I 511 18 
Oume Lett rProl2C)(P61 7011.88 Prontwheets & Ribbons CA ll 
LetterPro Trac tor Feed I 311.88 80 Column Printer Paper 

(2500 sheetlllcarton1 311 88 

We know computer mall-order••• 

we wrote the book 

lhe book is ready our 11,.,1n9 f N4 

C•t•IOfl 1 comprehensive t>uv•( s 

guide Ihat makes ah0e>pmg by mail 

easier lh•n ever before Now you can 

oet 1tra.ght an1wera and e0tnolete 

spec1hcations h om one eource And wwe 

e•pta M'\ the t.c:nnal terms so th.at 

even beginners can undersJand what 

they're ""Y'ng, No matter how you 

order-by phone O< maol-y<>u Nget the 

answers you need to select the nght 

PfodUCt e lj'ery tune 


Frnd out what It• l•ke to ahoO w1l h the 

company that wrote the boott on 

computer mart Ofder: aend S2 lor our 

ll1.,l n9 f INU Cele/Ofl today 


TECHNICAL SALES DESK: (603} 881•9858 

TOLL· FREE ORDER DESK: (800} 343·0726 


Hours: 9 :00 to 5:30 EST, Monday-Friday 

• FREE sh1pp<ng on all ordera (UPS ground) 
• Shipments fully insured at no extra charge 
• 	 MasterCard. VISA. American E•P<•SS. D iners Club & Carte Blanche 

credit card• accepted 
• No surcharoe1 on credit catd 
• C1rd1 are not ch8rged until you orde r ls shipped from our w afehouse 
•	 COO• accepted up to SI 000 (add St O lor COD handlrng) P8yable with 

cert~red check. mon.y orde r or cash 
• Fun wanantKtl on all products 
• 	 1 ·year ea tended warrant tes are avatlabte t0< many products (1u11 as 
• Sorry no APO/ FPO or l0<ergn orders -V/S.4-


THE BOTTOM LINE 

MilfOQD NH 0305S 0423 - (603) 881 98S5 

MODEL Ill 

TRS·80 MODEL 111 

TRS-80 - 4 
.flll·2U SOU.L lHTUl,AC( 

MODIFICATION K IT 

MODEL4 

~l:~~'S~;~~:r::::.:'::.::!:~=::::::.r 
•~s.. sc•ews. -"'O c~• ~'""9 ~•n.-ct!Oftt ..-e .nctuoeio ~tecl'ln.ic.a 

people .... t no 1~1 d\$1.n.tiora s QutC' stfatgN t aro and s.mc>'e feQ\l"''"'O iess 
•f\M'I '5 ~'" to complete 

t ot.a comoetab*ty wtth Raoto 51\K.111· ano a ~ · rStong sottw•'~ d ,,,,. nta~ 
Soh••rep091 11~btetNlld, 11 tn"°"' 5010 t9100bi1Yctl'•~ed eiong • dh 
PfOQflf'ftrnA~ WOtCS \,fonigJl'I SIOO bi'h and C»f 1 ~ ...... be !olf •led .,, •I.her h• lf QI 111• 

o~.. OOftf• t'°" Ovtaten46nt1 Y•hl• 

Ull ~ '"' ... yp•.-..~4 A 
IAI A '('A' 
114/~1»»1 

Al 
Onlir 
~t.,,1..0 0.... F'\111 Ye 111 
~• ..., ll'IQwd• S "'"''~ 

Pluae IO<Word IN',..,... ~ 1 calhler's 
~ormoneyorder. 
Vita or MHl81Ch1rge also accepted 

Add S3 oo sh•Pl>lno & nandhng 
(For-elgn orders quoted"" request) 

800-231-3680 800-531 -7 466 

Radio Shack TRS-80's · 

Peo ple yo u Trust t o g ive you the very best! 

• Lowest 
Price 

• Rel iable 
Service 

• Quality 
Products 

l "• j 

'.'li'h'
p'"Ifl 

22511 Katy Fwy .. Katy <Houstonl Texas 77450 
<7131 392-0747 Telex 774132 

.,,. 250 
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BASIC TAKES 

The following routine displays these between the INKEYS and Input com­ You can also use this with string lit­
characters: mands. You can usc INKEYS while a erals: PRINT LEFTS("HARMONI­

program runs, but the Input com­ CA",6) returns the same answer. 
CLS: FOR X = 65 TO 90: PRINT mand stops the program and waits for The RIGHTS command, as you' ve 
CHRS(X);:NEXT you to type in a response. probably guessed, is similar to the 
CLS: FOR X = 'Tl TO 122: PRINT The INKEYS command returns a LEFTS command, but works from the 
CHRS(X);:NEXT 

FOR X = 48 TO S7: PRINT CHRS(X); :NEXT 
one-character string in a lightning­
quick scan of the keyboard. If you 

right side of the string. Try typing in 
and running the following lines: 

Don't be confused that numbers 
have different ASCII number values. 
Zero, for example, has an ASCII val­
ue of 48, but Basic treats the number 
zero as a character. 

don't press a key, the computer re­
turns a null or zero-length string. Oth­
erwise, the program displays whatever 
you type in. 

Herc's a short routine using IN­
KEYS: 

100 PRINT RlGHTS("HANDSOME",4) 
110 PRINT RJGHTS("CARAVAN",3) 

The computer responds by display­
ing the words SOME and VAN . 

The FRE Statement The program below uses LEFTS 

Your computer automatically re­
serves a certain number of bytes for 
strings when you tum it on. To sec 

lOOCLS 

110 AS = INKEYS 
120 IF AS<>"" THEN PRINT@ O.AS 
130 GOTO 110 

and RIGHTS. 

100 REM• FRANKLY, MY DEAR 
110 CLS 

bow many bytes your system reserves, 140END 120 AS ="I REALLY DON'T CARE" 
tum off your computer, tum it on 130 PRINT " I SAY " AS" BUT INSIDE " 
again, press the enter key once or Run this program, and you'll notice LEFTS(AS,9);RIGHTS(AS,4) 
twice, type in PRINT FRE("A"), and that it differs from the previous one 140 END 

press the enter key. 
The FRE statement also displays 

the amount of memory available for 
string storage. The computer can run 
out of string space; if a program uses 

because the value of INKEYS ~ 
to AS on each keyboard scan. 

It's also possible to store a character 
string while you run the program using 
INKEY$: 

The MIDS command lets you pull 
out characters from the middle of a 
string. Type in PRINT MID$("POST­
HUMOUSLY" ,5,6) and hit the enter 

too many bytes for storage it produces key. Basic displays the word HU­
an out-of-string (OS) error. Avoid this 100 CLS MOUS. 
by using the Oear command to free 
enough memory to hold all the string 
characters you're using. 

It's important to start all Basic pro­

110 AS = AS+ INKEYS 
120 PRINT @ O,AS 
130 GOTO 110 
140 END 

The first position in the parentheses 
again tells the program what string to 
examine. The next position tells Basic 
to go to the fifth position in the char­

grams with a Clear statement . If the 
program has no strings, type in 
CLEAR 0 to save space. Enter the 
Oear command first, and Basic will 
only address it once. For example, the 
program line 

110 CLEAR 500 

The LEN Statement 

The LEN, or length command, dis­
plays the number of characters in a 
specified string. For example, typing 
PRINT LEN("HARMONICA") re­
turns a 9, since the string contains nine 
characters. When you type in AS = 

acter string, and the last position tells 
Basic to display the next six charac­
ters. 

Now type in PRINT MIDS("POST­
HUMOULSY" ,6). Notice that there 
are only two positions in parentheses. 
In this form, the statement displays all 
characters from the sixth character to 

reserves 500 bytes of computer memo­
ry for strings. 

However, if you go from this pro­
gram to one that contains strings but 
no Oear statement, you' ll get an OS 

"HARMONICA", and PRj'IT LEN 
(AS), Basic returns the same answer. 

Notice the fonnat: Tile string you're 
testing must be within parentheses. If 
it's a literal string, it must also be be­
tween quotes. 

the end of the string. 

The STRS, VAL, and 
STRINGS Statements 

The STRS command converts a 
number into a character string. VAL 

error when you try to run the pro­
gram. The LEFr$, RIGlfl'S, 

And MIDS Statements 

returns the numeric value of a string. 
You can use them together to juggle 
values and strings. 

The INKEYS Statement 
LEFI'S, RIGHTS, and MIDS are 

the most powerful string commands. 
Calculator, in Program Listing 5, 

shows a usc for VAL. To clarify the 
Type in and run this program line: Although they're simple by definition, use of the STRS and VAL statements, 

their uses are complex. I'll discuss the available forms for 
100 PRlNT fNKEYS; : GOTO 100 Type in AS= "ROBERT" and then each. 

PRINT LEFfS(AS,3). The computer Type in PRINT VAL("1234") and 
Now type in anything you want. prints ROB, the first three characters press the enter key. To start, 1234 is a 
Whatever you type in appears on the in the string. The first value in paren­ string, but its value (VAL) is a numer­
screen. That isn't so interesting until theses is the variable you're testing, ic value. 
you realize that it's happening while and the second value is the number of Now type in AS= "100", hit the en­
your one-line program runs. This characters you want to print starting ter key, type in BS= ".50", and hit the 
technique demonstrates the difference from the string's left. enter key. If you type in PRINT 

80 Micro, September 1984 • 129 
Scanned by Ira Goldklang - www-1rs-80_c:om 



BASIC TAKES 


AS+ BS, the computer simply shoves 
the strings together: 10050. This isn't a 
mathematically correct answer. But 
you can use strings in arithmetic equa­
tions. Type in A = V AL(AS), hit the 
enter key, type in B = VAL(BS), and 
hit the enter key again. Then type in 
PRINT A + B to get a mathematical 
answer derived for the original string 
values. 

STRS works in reverse of VAL. 
Type in A= 25, then type in AS= 
STRS(A) and press the enter key. AS is 
now a string of the characters 25. 

You might confuse the STRINGS 
statement with STRS. STRINGS re­
turns a string made of a stated number 
of the same character. 

Type in PRINT STRINGS(lO, "•") 
and press the enter key. The result is a 
row of 10 asterisks. 

You can print a string of a character 
that's not on the keyboard if it has an 
ASCII value. This is possible because 
the ASC number also works: PRINT 
STRINGS(l0,42). 

You can't mix characters in a 
STRINGS conunand, but you can 

print one or more groups ofcharacters 
in a row, as in PRINT STRINGS 
( 10,42);STRINGS(10,43);STRINGS 
(44). 

You can also compress a STRINGS 
value into a letter variable. Type in 
A$= STRING$(32,"-"). If this is in a 
program, you can print a line of 
dashes anytime you include the line 
PRINT AS. 

If you experiment with the 
STRING$ conunand using ASCII 
numbers, you may stumble onto the 
graphics characters I cover next 
month. Type in CLEAR 300 and press 
the enter key to be sure you have 
enough string space available. As a 
preview, type in PRINT STRINGS 
(64,153) and press the enter key 
(Model 100 users, try PRINT STRINGS 
(40,252) instead). 

STRING$ is good for borders, 
lines, and graphics charts. Dice Odds, 
in Program Listing 1, presents the 
odds for the outcomes of rolling two 
dice. lt might teach you something 
about the game of craps. 

100 REM * DICE ODDS * TRS-80 MODELS I, III AND 4 
110 CLS 
120 CLEAR 500 
130 PRINT @ 0,"DICE ODDS -- BELL CURVE" 
140 DIM A(l3): RANDOM 
150 B•RND (6)+RND (6) 
160 A(B)•A(B)+l
170 C•2 
180 FOR D• 64 TO 704 STEP 64 
185 IF C<l0 THEN PRINT@ D+l," "; ELSE PRINT@ D,""; 
190 PRINT C"-"STRING$ (A(C) ,"*") ; 
200 C•C+l 
210 IF A(C)c59 THEN PRINT@ 896,"";: END 
220 NEXT D 
230 T• T+l 

240 PRINT@ 32 ,"TRIAL : "T; 

250 GOTO 150 

260 END 


Program Listing I. Dice Odds. 

100 REM * INSTRING ROUTINE * TRS-80 MODELS I, III AND 4 
110 CLS 
120 CLEAR 500 
130 INPUT "TYPE A SENTENCE AND PRESS ENTER";A$ 
140 INPUT "NOW TYPE ONE WORD TO TEST WHETHER IT EXISTS WITHIN TH 
E SENTENCE YOU JUST TYPED";BS 
150 FOR A•l TO LEN(A$ ) +1-LEN(B$ ) 
160 IF MID$ (A$,A,LEN(B$)) =B$ THEN 210 
170 NEXT A 
180 PRINT "THE WORD "BS " ISN'T FOUND IN THE FOLLOWING SENTENCE : " 
190 PRINT AS 
200 END 
210 PRINT "YES , TH E WORD "B S" BEGINS AT CHARACTER" A 
220 PRINT "WITHIN THE FOLLOW ING SENTENCE:" 
230 PRINT AS 
240 END 

Progrom Listing 2. INSTR demonstrotion program. 

The INSTR Statement 

INSTR is short for INSTRING. 
This is a statement in itself on the 
Model 100, but it isn't part of Model I, 
III, or 4 Basic. INSTR tests to deter­
mine whether a large string contains a 
smaller string. No matter which com­
puter you have, consider what comes 
next. It will help you to understand 
what happens in INSTR in Program 
Listing 2. This is a short routine that 
works on the Models I, III, and 4. 

If you have a Model 100, type in 
A= INSTR("MY NAME IS CLARA 
BELLEFLEUR","CLARA"). Then 
type in PRINT A. The answer is 12 
because A is given the value of the 
starting position of the characters 
sought-CLARA-within the larger 
string. IfA is zero it means CLARA is 
not in the larger string. 

Consider the form: A= INSTR 
("HELLO"," HE"). First comes the 
numeric variable, then the statement 
INSTR, then the larger string and 
smaller string separated by a comma 
between parentheses. 

My examples don't make much 
sense. It's perfectly obvious the char­
acters CLARA exist within the frrst 
string. In practice, however, you'll 
perform INSTR tests on letter vari­
ables: Z = INSTR(AS,B$). The tests 
might concern variables that don' t 
change as the program runs. With that 
we get back to Louie, with whom we 
started this column. With INSTR, 
your computer understands a larger 
vocabulary. 

More serious uses of the INSTR 
function include a word-processing 
program that finds specified character 
groups within the text, or a program 
that automatically collects data and 
correlates it by comparing material 
stored within strings. 

Quite often, you might want to test 
the yes or no answer in a program as a 
condition for doing something else. 
Assume that a no answer yields a zero 
and yes yields a number higher than 
zero. Here's an example given as a 
short listing. If in response to the 
prompt, you enter one of the numbers 
in the LUCKY$ string, you win. 

100 REM• LUCKY TICKET/ MODEL 100 
ONLY• 
110 CLS 
120 LUCKY$= "32A 567 444 678" 

130 LOSERS ="SORRY. YOU DIDN'T 

WIN." 
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BOOKS 

Introduction to 
TRS-80 Data Flies 
Learn by doing with this 
guide to writing a data 
base manager. This 
book, With 1tS 
accompanying software, 
takes you through a 
simple mailing I/st 
program to teach you 
about sequential and 
th11n random access 
flies. The construction of 
a DBM and the tecf>. 
niqu11s for moving data 
to and from disks are 
d1scuss8d Book and 
TRS-80 dlslc, $24.95 
CC7398, 102 pp. 

Computer Carn/val 
For the Models I and Ill. 
These sixty programs for 
beginners will entertain 
and educate Chlldren 
wlll lind mazes. word 
games, graphics, 
puules, and qu/ues. 
Card games, logic tests, 
word end number 
qurzzes, and letter 
gu11sses make Computer 
Carnival a learning 
11xperlence. The Camlval 
Companion cassette of 
all sixty programs Is also 
avallable. Computer 
Carn/ya/ and Camlnl 
Companion $24 95 
CC7389 Computer 
CarnlYal $16.95 BK7389 
218 pp. Carn/ya/ 
Companion $9.95 
TP7389 

LOW 
COST 
COSTING 

l'llODLCTCOSTI \ (; 
"ffll IOU I 

\llCllOCOUl'l'TVI 

Low Cost Costing 
Product Costing 
with Your Microcomputer 
Low Cost Costing can 
save small businesses 
thousands of dollars. 
Decision makers who 
need to find product 
costs quickly and 
accurately can get a 
handle on manulactunng 
costs. Stef>by-step 
instructions exp/am how 
to find product costs 
usmg profi t and loss 
statements and a TRS-80. 
All the programs are 
Included on the disk that 
comes w ith the book. 
$24.95, CC7403, 94 pp. 

TEXTEDIT 

a complete 
worcO)roceS\).pg 
system in kit 
f#m. 

A WAYNE GRUN 
PllllUCATION 

TEXTEDfT 
Bu/Id your own word 
processor with the 
TEXTEDIT kit. This Disk 
BASIC system is bwlt m 
modules, so you can 
modify them or use only 
the parts you need. 
Features include 
complete editing, search, 
replace, and count, and 
uppernowercase typing 
on an unmodified Model 
I. Model Ill users need 
the TRSDOS CONVERT 
utility to use the disk. 
TEXTEDIT Is compatible 
with any ma/or DOS. It 
operates with one drive: 
two drtves or copy ut11tty 
needed to transfer 
programs to system disk. 
Book and disk package 
$24.97 CC7387 

TRS.IJO as a Controller 
Learn to control outside 
devices wi th a TRS-80. 
This book Is sn Intro­
duction to 1nterfacmg, 
with simple, Inexpensive 
projects. Applications 
Include control/Ing llghts 
and switches. building a 
small computer, and 
suggestions for more 
complex projects. The 
book applles to the 
Model Ill and, with mmor 
conversions, to the 
Model I $12.95 BK7394 
192 pp. 

Nanos System 
Reference Cards 
No more fllpplng through 
the TRS-80 manuals to 
find Information you 
need. Nanos System 
Reference cards are 
pocket-sized summaries 
for your quick, 11asy 
reference. Find such 
information as BASIC 
commends and Instruc­
tions, ROM routines, 
reserved words, and /JO 
Instructions. TRS-80 
Model I BASIC & 
Assembler, FC1002, 
$4.95, TRS-80 Model Ill 
BASIC & Assembler, 
FC1003, SS.95, TRS-80 
Model II BASIC & 
Ass•mb/er, FC1005, 
$5.95, Z80 M icro­
processor, FC10f1, $4.95 

au 
new . Istutona 
and 
utilities 

The Rest of 80 
Get the BO Micro articles 
so good we put them m a 
book. These 31 never­
before-published 
tutorials and utllltles 
were hand-picked for 
Model I and Model Ill 
users. You'll get graphics 
sorts, renumbenng, 
Pascal tutorials, and 
more. Both BASIC and 
assembly-language 
programs are Included. 
Complete listings are 
given, with photographs, 
sch11mat1cs, and 
examples. $9.95 BK7392 
232 pp. 

Speech Systems 
for Your 
Microcomputer 
A solid Introduction to 
voice technology. For 
Industry, education, or 
home use. this book 
presents many examples 
of voice Input/output 
usmg microcomputer 
systems. Includes 
buyer's guide, along w ith 
over 100 pages of manu­
facturer's data sheets, 
wi th companies ' 
addresses and phone 
numbers. A g/ossaty 
defines speech tech­
nology terms. $14.95, 
BK7406, 254 pp., HEW. 

BOOKS 

TRS-80/l80 Assembly 
Language Library 
Learn to use assembly 
language on the Model I 
to its lull capacit y Two 
TRSDOS-compattble 
disks are included. wi th 
programs worth many 
times the book 's cost 
You ·11 learn about TRS 80 
hardware and software 
general 180 routines. and 
TRS-80 utili ty programs 
Examples show you how 
to apply the mformat1on 
to your everyday 
programming Model Ill 
conversions are given 
$4 50 shipping and 
handling $34.95 BK7395 
355 pp. Disks Included 

Programs for 
Electronic Circuit 
Design 
Electron/cs engineers 
and hobbyists will wel­
come this guide to elec­
tronic C/fCul t design with 
a microcomputer. Each 
chapter conta ins a pro­
gram lnvolvlng several 
different types of appli­
cations that use the 
same electronic compo­
nents The programs can 
be used lnd1vldually or 
combined Into one large 
program with a master 
menu, as explained In 
the book Software 
Included. $14.95, CC74ff, 
128 pp. 

F0t credit caffJ orrlets, cell lolUtM, 1~2516471 Or send your Older°"• 6ef)8rete piece ol paper to W•rne GIWll Soots, Rm/I s.r., 1'9t~ NH IXM58. a. sure to Include 
the OOolc title, orrJer number, end price. Postage and handling Is St.50 tor the first boo/<, St 00 /Of tNtCh addltlonal boo/<. Foreign air mall Is $10.00,,., boo/c. Ch«:k, money order, or 
complete credit cerd Information must accompany your orrJer. Ordln are payable In US dollars Ollly PIMStl allow 4~ - • '°' de/1-y II )'CIC.I,,..,. question• •OOUt yourorder, write 
locust°""" 6eMotJ • t the • bcwe •dtitNs. 
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140 WINNERS ="YOU WIN A TWO-WEEK 
VACATION IN WEST PETERBOROUGH." 
ISO INPUT "TYPE YOUR TICKET NUM­
BER AND PRESS ENTER";TICKETS 
160 TICKETS = ·• " + TICKETS + " " 
170 A = INSTR(LUCKYS,TICKETS) 
I~ IF A>O THEN PRINT WINNERS ELSE 
PRINT LOSERS 
190 END 

String Packing 

Before we move to the listings, be 
aware that you can pack up to 255 
characters in a one-letter variable. 
Some ways to do this include: 
e Adding literals: AS= "GOOD-"+ 
"BY" (a nonsensical method). 
•Adding literals and/ or variables: 

A$=ZS+M$. 

•Gathering values from keyboard in­

put: Z$ = ZS+ INKEY$. 

e Using the LEFT$, RIGHT$, and 

MID$ statements to isolate characters 

and place them in a new variable: 

A$= LEFT$(B$,3) + MID$(Z$,3,4) 

+ RIGHT$(L$,5). 


A string can hold 255 characters, 
and there are 255 ASCII code num­
bers. The first 31 don't show up on the 
string, but by using the following 
routine you can pack them into a sin­
gle variable called G$. The routine 
shows another way of packing a 

You can't mix 

characters in a 


STRING$ command. 


string, by values found within a 
For... Next loop. In this case, the 
loop goes from l to 255, and the pro­
gram adds each CHRS value and then 
prints the result. 

100 CLS 
110 CLEAR 1000 
120 FOR X = I TO 255 
130 GS=GS + CHRS(X) 
140 NEXT X 
ISO PRINT GS 
160 END 

Now consider the five short listings 
with this column. Each shows a dif­
ferent aspect of string manipulation. 

Dice Odds, in Program Listing I, 
demonstrates that rolling two six-sided 
dice on the average produces more Ts 
than any other total. This is because 
more combinations of seven are possi­
ble. The other totals are less likely as 
they range down to 2 and up to 12. 

This program produces a kinetic 
graph of dice rolls, and the statistical 

100 REM * CHECKSUM DEMO* TRS - 80 MODELS I , II AND 4 
110 DATA THIS,IS,A , TEST,OF , A, STRING , CHECKSUM 
1 20 CLS: CLEAR 200 
130 DIM AS ( 8) 
140 FOR B=l TO 8 
150 READ AS ( B) 
160 FOR x~l TO LEN(AS(B)) 
170 Z•Z+ASC(MIDS( AS (B) , X,l)) 
180 NEXT X,B 
190 IF Z<> 2133 THEN PRI NT "CHECK LIN E 110 FOR DATA ENTRY ERROR": 

END 
200 PRINT "LINE 110 DATA SEEMS TO BE CORRECT" 
210 END 

Program listing 3. Checksum Demo. 

100 REM * ALPHAB ET RACE * TRS-80 MOD ELS I, III, 4, 100 
110 CLS 
120 CLEAR 300 
130 BS= " @" 
140 AS•INKEYS 
15 0 IF AS <> "" THEN COSUB 20 0 
160 PRINT BS ; 
170 IF BS <>" @" THEN N=N+l 
180 IF A=26 AND BS • " Z" THEN 220 
190 GOTO 140 
200 IF ASC( AS)=ASC ( BS) +l THEN BS•AS: A=A+l 
210 RETURN 
220 PRINT 
230 PRINT "SCORE: "l000-N 
240 END 

Program listing 4. Alphabet Race. 

result produces a bell curve fonned of 
asterisks, one for each time the pro­
gram rolls a given total, the bell forms 
horizontally to the right of the screen. 

Line 150 contains the dice roll: two 
random 6's. Lines 180 and 220 loop, 
printing each total's result on the left 
of the screen. 

Line 200 prints the possible dice to­
tal, C, and a STRING$ series of aster­
isks equal to the number of times that 
particular total has been thrown. 

When any total comes up 59 times, 
line 210 ends the program. For a slow­
er, more accurate bell curve, make 
these line changes: 

190 PRINT C"-"STRJNGS(A(Q / 10, " "" ); 

210 IF A(C) =590 THEN PRJNT @ 896, 

' " ' :END 


Line 160 starts another loop, from 
one to the length of the array word. 

Line 170 is the secret of the routine. 
The program gives a growing value to 
which it adds the ASC value of each 
character in the array word. The 
MID$ statement in this line recognized 
the character and the ASC statement 
converts it into a number. 

If the data words of line 110 are 
typed correctly Z should total 2133. If 
it doesn't, the program suggests in line 
190 that a data entry error has been 
made. 

This method has its failings. For ex­
ample, an unfonunate transposition 
of leners in any data word results in a 
total of 2133 for Z. 

Apart from string considerations, 
the checksum method can be used 
when data numbers, rather than string 
characters, are in question. In such a 
case, Z is the value of each number 
added to it. 

Alphabet Race, in Program Listing 
4, tests how fast you can type in the 
alphabet. Try running it. The charac­
ter @ repeats until you hit B. You 
must type in the letters of the alphabet 
in sequence and in capital letters. If 
you have an upper- and lowercase 
keyboard, lock it into uppercase for 
this program. 

Line 130 sets BS to @ because that 
character has the ASCII value just be­
fore the letter A. 

An INKEY$ command in line 140 
waits for you to tap a key to give A$ a 
value. 

Line 150 contains GOSUB to line 
200 to test the key you tapped, and in 
line 160, BS is@ or the last correct key 

132 • 80 Micro, September 1984 



TRS-80 COMPUTERS 

MODEL IV MODEL 2000 $2200.00 

64K $1149.00 w/HD 3360.00 
2 DISKS RS 232 COLOR COMPUTER 
MODELIVP 1091 .00 64K 182.00 
MODEL 12 2999.00 
ONE DISK 2339.00 

DISK DRIVES 
15 MEG HD $2099.00 
5 MEGHD 1699.00 
COLORDISKO 
COLOR DISK 1 

PRINTERS 
ALL OKIDATA 
GEMINI 10X 
GEMINI 15X 

DMP-110 $ 299.00 DMP-120 
DMP-200 499.00 DMP-400 

309.00 
229.00 

CALL 
270.00 
380.00 

$ 379.00 
999.00 

DMP·500 1064.00 DMP-2100 1598.00 
DMP-420 680.00 DWP-210 600.00 
DWP-410 785.00 CGP-220 599.00 

Langley St. Clair Green and Amber Screen $89.00 

BODEX CORP. 

224 E. MAIN ST. 


MARLBORO, MASS. 01752 

Phone (617) 485-5115 or 481 -1029 

"" 381TRS-80 T1ademark of Tandy Corp. 

~····················~ :• =+:i :tJ: I·Ii;fJ=r•J 1~ 131',t·l ;i!A~ 
I TRS-80 to 16K, 32K, or 48K I
I "'Model 1 = From 4K- 16K Requires (1) One Kit I 

Model 3 From 4K-48K Requires (3) Three Kits I
I Color - From 4K- 16K Requires (1) Kit 
I -- 1 ~u~w::~~n~~~~':.~n=.~· Required I 
I TRS-16K3 *200ns for Color & Model Ill.... $12.95 I 
I TRS-16K4 *250ns for Model I....... . .. . . $10.95 I 
I I 
1 Easy to install kits come complete with 8 ea. 4164-2 (200ns) 64K 1
1 dynamic RAMs and conversion documentation. Converts TRS-80 1I color computers with 0, E, ET. F and NC c1rcu1t boards to 32K. I 

Also converts TRS-80 color computer II to 64K. Flex DOS or OS-9 I
I required to utilize full 64K RAM on all cqmputers 
I TRS-64K2........... . .......... . . .. . $44.95 I
I Ii} :, ! ;.,..,:.;;,'i,;;:.s Protect Yourself... I 
1 DATASHIELD® 
: ~I> Elim1!1~~::sp~~d~!1~~~~ be-

1 
. : 

ti' , fore it can damage your equipment or cause II , ~ data loss. Six month warranty 

I Model 100. . ......... $69.95 I 
1 DATA SHIELD Back-Up Power Source also available. 1
1 Protect your TRS-80 Model computers 1 
I PC200 (200 Watt Rating).. .. ... •• $349.95 I 
I XT300 (300 Watt Rating).•....... $489.95 I 
I s10..00 M'inimum Order - us. ,.uncre0ntr Spec SMeb - 30C eecft I 

=:~s::.::~=.::. =~~=~=~oo 
S.nd $.A.$.£ tarMonthly S.s Rtwf Pre:. SubtKt 10 CNn;e

i 
II 

[-+Y] Ji"ffii'80 .,. I 
II 

Ill 1355 SHOREWAY ROAD, BELMONl CA 94002 I 
• Phone Orders Welcome (415) 592-809T Telex: 176043 • 

····················· ­

TRS-80® 
WILL YOU PAY TOO MUCH? 

CAN YOU BUY DIRECT? 

Ask About Our 

" 30 DAYS 
Buy-Back -Policy" 

WARRANTY: 
the RADIO SHACK warranty 
accompanies all A. S. 
merchandise sold by us. 

MODEL 2000. 768K 2 DR. 

(10 MEG. HARD DRIVE - BUILT IN). 


SAVE SALES TAX* 

PLUS DISCOUNT 


@ TRADEMARK 
"TEXAS RESIOENTS A DO ONLY • 


OF RADIO SHACK 


n..JLJT1-rul 
FORT WORTH COMPUTERS 
~ .,,. 214 

WE ARE SERIOUS ABOUT SAVING YOU MONEY 

(located 30 miles from Fort Worth) 

377 Plaza . GRANBURY . NA FOAT WORTH, TEXAS 76048 


TOLL FREE: 1-aoo-433-S·A·V·E 
Monday thru Friday - 9:00 a.m. to 5:00 p.m. Texas Time 

(Order Inquiries/Customer Service &)IN TEXAS:817·573·4111 
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'With Southern Sottware's 

ACCEL3/4

Basic Compiler 

For instance. we compiled this 
benchmark Basic program from a 
May 1984 80-Micro article (pp. 96­
100). We didn't change a line. Com­
pilation took less than l second 
withonly 18% code expansion. And 
what performance results! The pro­
gram ran 3 TIMES FASTER than the 
Model 2000, and 20 TIMES FASTER 
than the original Mod I/Ill uncom­
piled version. 

ACCEL3/4 is the PRACTICAL way to get 
better performing Basic programs. 

•Easy 	to use. on-line with Basic, 
quick compilation. 

• 	Ultra-acceptant, accepts the whole 
Basic language (and many non­
standard Basic extensions). 

•Huge 	speedups, programs 2-200 
times faster. 

• 	Low code growth, programs only 
10-50% larger than original (plus 
l.SK runtime module). Can com­
pile 25k+ Basic programs. 

• No royalties on compiled code. 

ACCEL3/4: Mod I/III 

all dos 


EDIT 
Full screen editor tor t>asic and 

SBE programs. Linll:S with!:~ 
tor an on-Une expert

-·"r FAR better program­proc......... · 
ming productivity· 140 

+ •1"° s/h 

..3% the cost of a Model 2000! 
(415) 681-9371 ..- 136 

AllenlielderSoftware 
Box 11721 San Francisco, CA 94101 

tapped in the alphabetical sequence. 
If B$ doesn't equal @ then the 

timer starts in line 170 and the pro­
gram adds 1 point. 

IfA equals 26 and B$ equals Z, then 
you've typed the last letter, so the pro­
gram goes from line 180 to 220 for 
scoring. 

If the ASCII value of the letter you 
typed equals the ASCII number of the 
next letter in the alphabet, B$ becomes 
that next letter in line 200. 

Line 230 keeps your score as HXX> 
minus N, the timer. 

Calculator, in Program Listing 5, 
does chain calculations. It performs 
continuing computations using addi­
tion, multiplication, subtraction, and 
division. 

When you run the program, the 
screen shows only this: 

Total: 0 
Number: 

Type in numbers and they appear at 
the right of the word NUMBER:. 
When the number reads as you want 
it, press any of the four keys with the • 
+ - I signs on them. You don't need 
to press shift. As you press an opera­
tor key, the program performs that 
function on the number and the run­
ning total and the new total printed to 
the right of the word TOTAL: . 

To start, type in 20 and press the + 

key without using shift. The total be­
comes 20. Now type in 40 and press 
the + key. The total is 60. Now type in 
30 and press the I key. The program 
divides 60 by 30 for a result of 2. 

If you make an entry mistake, press 
C to clear the NUMBER: value. Press 
X to clear both the Number and the 
Total. 

Now run the program and see how 
it works. Then take a look at the 
listing. 

Line 130 creates an eraser that con­
sists of a string of 30 blanks, that gets 
rid of useless screen material. 

Line 140 builds a value into A$ by 
using INKEY$ input. 

Line 160 makes INKEY$ (which is 
also the rightward character of A$) 
worth B$, which is examined by the 
program to see if you want to add, 
subtract, divide, multiply, or clear 
values. 

Line 170 transforms the left part of 
A$ (minus the operation command) 
into a numeric variable of A, for 
mathematical manipulation in lines 
190-200. In this program, if you at­
tempt to divide by zero, the program 
lets you off with a warning instead of 
an error message. 

Coming attractions-next month 
I'll look at the 255 ASCII values.• 

Contact Richard Ramella at 1493 
Mountain View Ave., Chico, CA 95926. 

19e REH * CALCULATOR * TRS-8e MODELS I, III, 4, 100 
ies REH • SEE HODEL lee CHANGES IN LINES 1969-llle 
lle CLS 
120 CLEAR see 
13e S$•STRING$(3e,32) 
140 A$•A$+INKEY$ 
150 B$•RIGHT$(A$,l) 
155 IF B$•"C" THEN A$="": CLS: C•ll: GOTO 140 
160 IF B$• "X" THEN A$• "": CLS : GOTO 140 
170 IF 8$•" : " OR 8$• ";" OR es-·-· OR 8$•" / " THEN A•VAL ( LEFTS(AS, 
LEN(A$) -l) ) : AS• "": GOTO 190 
175 PRINT @ 65,"TOTAL: "C; SS; 
177 PRINT @ 128,"NUHBER: "AS; 
180 GOTO 140 
190 IF BS• ":" THEN C•C•A 
200 IF es-·-· THEN C• C-A 
218 IF BS•";" THEN C•C+A 
215 IF A• 0 AND es-·; · THEN GOSUB iee0: GOTO 23e 
22e IF B$•"/ " THEN C=C/ A 
230 PRINT @ 136,SS 
24e GOTO 14e 
le0e PRINT @ 896,"DIVISION BY ZERO IMPOSSIBLE" 
1019 FOR T=l TO lee9 
1020 NEXT T 
1030 PRINT @ 896,S$ ; 
1048 RETURN 
1050 END 
1060 REH * FOR HODEL 10e HAKE FOLLOWING CHANGES: 
1070 REH * 175 PRINT @ 41,"TOTAL: "C;SS; 
11180 REH * 177 PRINT @ 811,"NUHBER: "AS ; 
1090 REH * 230 PRINT @ 48,S S; 
llee REH • 1000 PRINT @ 24e,"DIVISION BY ZERO IMPOSSIBLE"; 
1110 REH * 1030 PRINT @ 240,SS; 
1120 END 

Program listing 5. Calculator. 
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discount 

diskettes 


COMMODORE64 VIC20 APPLE 11,111,lle 
TRS80 ATARI Tl99/4 IBM5150 HP85 
+Highest Quality+ Maior Suppliers+ 

+Satisfaction Guaranteed + 

5 . 25 " Soft Sector (RH) 

SS­ DD SS-DD 
Floppy 

DS-DD 
Flippy 

GENERIC 
10 DISKS 15.50 18.50 25.50 

GENERIC 
100 DISKS 135.00 160.00 225.00 

FLOPPY - Great value, use both sides 

FLIPPY - For SS-drives, guaranteed 

~ Shipping & Handling $3.00 

Q't>~ Sales Tax: 4 % CVA only) ~~ 
'\ AMEX VISA MASTER CARD ~,..\S' 

Call toll free; National 800-426-4363 
Virginia 800-552-6762 

.-358GENERIC Inc. 

15 Mile Course Williamsburg,VA 23185 


8 filou!!t!~8 a~

0 K INOE 

•DISKETTES 

20 du 

• 

WEST CALL FREE CENTRAL 
~OAST 1 (800) 654·4058 or EAST 

3hlp~ja~p~&COD 
n Dysan maxell \6batim· 

• 5~·· • 5~·. 3'°2 CALL 5t4Data11fe
s-side 18!t!> s-side 2396 - t " s-side 189§
d-den. d-den. - • 511. d-den. 

~~ 249§ g:~~ j2!gj ~ 19~ g== 249§
s-side 275.9 s-slde' 896 d-side 2CS6 s-side30!t!>
Quad ~ - d-den. '1 - Quadd-side 33~ d-side 46~ s-side d-side 39!tfi'>09fi 
QUad quad QUad 'O - quad 

• 8" • • ff· d-side 3~ .8''frd1allfes-side 225.9 s-side 29!!> QUad .. U - s-side 'IJI~s-den. s-Oen •8 • s-den.'" s-side 26~ s-side 35~ s-side 319_!; s-side 27~
d-den. d-den d-den d-den.d-side 319§ d-slde 39~ d-side ')-- d-side 31~
d -deo. d-den. d-den. ~ - d-deo. 

Head e1eanen 

OC300AOC100A .... ... l183~49 st
"Hll'

:· 3~ 16 75 
- 8... .. 21~ K't 

I 
520 ,~~ ... s . . . .. . 

OC300XL ~ We Stock"Bulk-Packed" Refills... 9~ 
DCOOOA.2 44§ Diskettes Anlllizers 2500 

Di~~s the D•~ rcffi 0eav:id~:;esI 8tfi . 1'!°oi654-~ 

l!~:v~~:!1:~3!~~~5~~ 
CONVERT YOUR TRS-80 MODEL I. Ill. OR 4 INTO A 

DEVELOPMENT 
SYSTEM 

Complete instruc tions and sample 
schematics are included to help you 
design your own simple stand-alone 

The DEVELOPMATE 1s extremely 
compact Both the PROM programmer 
and the ln-Circu rt- Emulator are in one 
small plastic box o nly 3 2·· x 5 4" A 
line-plug mounted power supply is 
included. The PROM programmer has 
a ··personality module" which def ines 
the voltages and connections o f the 
PROM so that future devices can be 
accommodated However. the system 
comes with a ··universal" personality 

Now you can develop Z-80 based. 
stand-alone devices such as games. 
robots. i nst rumen ts and peripheral 
cont rollers. by using your TRS-80 as a 
development system The D EVELOP­
MATE plugs into the expansion con­
nec tor of your TRS-80 and adds 
PROM PROGRAMMING and IN­
CIRCUIT-EMULATION capab1ht1es to 
your system (with or without expan ­
sion interface) 

microcomputer systems TH ESE 
SYSTEMS CAN BE AS SI MPLE AS 
FOUR ICs. one TTL circuit for c lock 
and reset. a Z-80. an EPROM. and one 
peripheral interface chip . 

When th e In -Circ u i t -Emu lat ion 
cable 1s plugged into the Z-80 socket 
o f your stand-alone system . the sys ­
tem becomes a part of your TRS-80: 
You can use the fu ll power o f 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 logrc of your 
stand-alone device 

Since the program is kept in TRS-80 
RAM. changes can be made quickly 
and easil y When your stand-alone 
device works as desired. you use the 
Deve lopmate'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. 

module wh ich handles 2758. 2508 (BK ). 
2716. 2516 (16K). 2532 (32K). as well 
as the new elec trically alterable 2816 
and 480 16 ( 16K EEPROMs) 

The COMPLETE DEVELOPMATE 
8 1. for Model I. with softwa re . power 
su pp ly . emu lati on ca ble. TR S-80 
cable. and ··universal " personal ity 
module . . . . . . . . . . . . . . . . . . . . . . 5329 

DEVELOPMATE 83, Model 111/4 version, 
ume as above ... .... ..... .. . . $329 
PM2 PERSONALITY MODULE for 
2732A EPROM .. . . ... ... ... .. .. $15 
PM3 PERSONALITY MODULE for 
2764 EPROM .. . ... . . . . ....... . $15 

ORION 
Instruments ~151 

172 Otis Avenue. Dept M Woodside. 
CA 94062 

(4 15) 851 - 11 72 
Mastet Cnargt .. ano Visa pnone order!> acccpreo 

C.l!1l o rn1a 1 e ~1den1 -, pl("HSC aao 6 °c sa ies 1a -. 
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DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS! ,, ,,, ,, ···...······· 

r ­

I FREE SHIPPING! 
I 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE W/CASE 

"v-~& POWER SUPPLY AT AN INCREDIBLE LOW PRICE! o~ 


~~~v-cs $189.00!!!! ~~~~ 

0 ~ 

TANDON 40 TRACK TM· lOO·l W / CASE & POWER SUPPLY .......................................... . ...... $199.00 


"YOU CAN BUY THE REST BUT WHY NOT BUY ONE OF THE BEST!" 

TEAC's NEW SLIMLINE 40 TRACK W/CASE & POWER SUPPLY .......... . .... .... .. . ... . . $210.00 

TEAC NEW SLIMLINE DOUBLE SIDED 40TRACK W/CASE & POWER SUPPLY . . .... . . ... ... $250.00 

TEAC NEW SLIMLINE DOUBLESIDED 80 TRACK W/CASE & POWER SUPPLY . . . . .......... $299 .00 


DUAL VERTICAL CASE & POWER SUPPLY TO ACCOMMODATE TWO SLIMLINE DRIVES. 

$10.00 ADDITIONAL WITH SINGLE DRIVE PURCHASE 


DV'S COLOR COMPUTER 1st DRIVE ONLY... .... ............... . .. .. .... .... .... .... ..... ... ..... .. .. .. ...... .. ... $349.00 

TWO DRIVE 51/4 " CABLE (FOR MOST COMPUTERS) ... ... .... .. $23.99 WITH GOLD PLATED CONNECTORS 


MODEL 1 DOUBLE DENSITY BOARD..................... ...................... ... . ... .. ..... .... .... .... . .. ........ .. .. $89.00 


SANYO COMPUTERS 
MBC550·128K, 16BJT, ONE 160K DRIVE ... ... .... .. $869.00 MBC555 • 128K, 16BIT, TWO 160K DRIVE ........ $1249.00 

MBC550·128K, 16BIT, TWO 320K DRIVES ...... $1449.00 MBC555 • 128K. 16BIT, TWO 320K DRIVES .... .. $1549.00 

550 SYSTEMS · INCLUDE: MSDOS, WORDSTAR. CALCSTAR, & EASY WRITER SOFTWARE PACKAGES 

555 SYSTEMS· INCLUDE: MSDOS, WORDSTAR, CALCSTAR, EASYWRITER, SPELLSTAR, MAILMERGE, & 


INFOSTAR SOFTWARE PACKAGES 

COMREX AMBER MONITOR 9 "........................... .. ....................... .......................... .. $89 .00 


HAYES SMART MODEM 300 BAUD................ .............$220 .00 1200 BAUD................ .... ...... ... $515 .00 

ONE YEAR WARRANTY ON TEAC DRIVES/ 180 DAYS ON TEC & TANDON 


PRINTER PRICES 

WE'RE NOT GOING TO MAKE YOU CALL FOR PRICES- HERE THEY ARE IN BLACK AND WHITE!!! 

EPSON SANYO 
RX80 W/GRAPHTRAX PLUS ........ . ... $295.00 PR5000DAISYWHEEL15 CPS ... .. ..... $405.00 

RX80 FT W/GRAPHTRAX PLUS ...... . .. $425.00 PR5500 DAISYWHEEL20 CPS ..........$605.00 

RXlOO W/GRAPHTRAX PLUS .. . . . ...... $585.00 GEMINI lOX ... .. .. ... . ........... .. . $295.00 

FX80W/GRAPHTRAXPLUS . ... . ....... $559.00 GEMfNl15X . ... . ..... . .... .......... $449.00 

FXlOO W/GRAPHTRAX PLUS .... . .. . . .. $729.00 CITOH PROWRITER 8510 . . .. ..... . .... $369.00 


LQ1500 200 CPS COMING SOON DWP210 ... .. ............. . ...... . . . $649.00 
1 YEAR WARRANTY ON EPSON PRINTERS DAISYWHEELII ............. ... . ·: . . $1179.00 

PRINTER CABLE 10 ' LONG W /GOLD PLATED CONNECTORS STARTING ATS25.99 

Visit our two WE CARRY TRS80 & SANYO COMPUTERS IMMEDIATE DELIVERY 
re ta il locations at: ~ 180 Days Parts and Labor Warranty 
886 Ecorse Road DEALER INQUIRIES INVITED 

~~:a;~-~JsWii3)482-4424 ri); DISPLAYE~ Free Shipping in the U.S. 
or ~IDE0 ° 48 Contiguous States 

111 Marshall Street TO ORDER: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 
Litchfield, MI 49252 (517) 542-3939 (517) 542-3947 
(517) 542-3280 OR WRITE: DISPLAYED VIDEO 111 MARSHALL ST.,LITCHFIELD, Ml 49252 

(517) 542-3939 AUTHORIZED SANYO DISTRIBUTOR ·ras-so 10 a trademark of the Tandy COTpOrat1o n 

(517) 542-3947 ..-62 Prtcn & SpttUk:atlon..ubj- to changewlthout no tlcc 

http:ATS25.99


DISPIAYED VIDEO IS DRIVING DOWN PRICES ON DISKS! 

4 4 
D D 
R R 
I I 
v v 
E 
s -

E 
s ... ...:, 

... . 
NO YOU'RE NOT SEEING THINGS. THAT' S ­ -

MODEL 4 PURE 26-1069 FOUR INTERNAL DRIVES IN A MODEL 4!!! 
64K, RS232, 2/40 TRACK DRIVESTHE STORAGE CAPACITY YOU'VE ALWAYS 

$1420.00WANTED, AT INCREDIBLY LOW PRICES!!! 
90 DAY WARRANTY $1799.00/128K $1879.00 


QUALITY BACKED BY DV'S YOU CAN'T 

LOSE WARRANTY! 


DISPIAYED VIDEO HAS DONE IT AGAIN! 

DISPLAYED VIDEO is offering TRS-80 MODEL 4 disk drive systems for INCREDIBLY low prices, quality backed up by DV's six 
month you can' t lose warranty. 

DV's MODEL 4 with 64K, four internal 40 track double density disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO .. . $1749.00/ 128K ... $1829.00 
DV's MODEL 4 with 64K four internal 40/ 40 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO .. . $1999.00/ 128K . .. $2079.00 
DV's MODEL 4 with 64K four internal 80/ 80 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO .. . $2199.00/ 128K .. . $2279.00 
DV's MODEL 4 with 64K two internal 40/ 40 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO .. . $1599.00/ 128K . .. $1679.00 
DV's MODEL 4 with 64K two internal 80/ 80 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO . . . $1699.00/ 128K .. . $1779.00 
Displayed Video systems have a six month you can't lose warranty 

NEW MODEL4P (Portable) 26-1080 PureW/240TrackDrives .. . . . ....................................$1319.00 
DV'sMODEL4P (Portable) with 40/ 40DoubleSided Disk Drives! . . . . $1699.00/ 128K . . ...... . . . .. . ... . .... . $1789.00 
Theanswer to theIBM P.C. NewTandy 2000 . . ........................................ . ............ $2299.00 
MODEL Ul/ 4 Internal Two Drive Kit: Includes controller board, dual drive mounting bracket, dual power supply, all hardware 
cables and connectors (gold plated) &TEC Drive ............ $399 .00 ............4 DRIVEKIT MINUS DRIVE $349.00 

SANYO 550 . ... . .. . . $869. 00 SANYO 550-2 . . . . . . $1099. 00 

SANYO 555. .. .. .. . $1199.00 SANYO 555-2 ...... $1549.00 


MODEL 100 8K .. .. . $539.00 24K ... . $739.00 DV'S MODEL I DOUBLE DENSITY BOARDS ... $89.00 


Visit our retail location at : IMMEDIATE DELIVERY 
111 Marshall Street 
Litchfield, Ml 49252 
(313) 426-5086 
(313) 482-4424 
(517) 542-3280 Authorized Deale rship at : 

111 Marshall S treet . Litchfield, Michigan 49252 Pl42(517) 542-3939 To Order Call (313) 426 5086. (313) 482 4424. (5 17) 542 3280 
(517) 542-3947 (517) 542 3939. (5 17) 542 3947 

OR WRITE. 
Displayed Video. 111 Marshall Sr . l...irchhekl. Ml 49252 IBM I• • uadomark of lnrnnollonal Bu•lnu• Mac:hlnu 

• rRS801> • b'.001ldlk ol th• fdncly COl]X)dlQl 



PASCALCULATIONS I by Bruce Powel Douglass 

Deeper into Data Types: 

Arrays, Records, and More 


So far, you' ve been using prede­
fined data types in your Pascal 

programs. This month, I'll show you 
how to create and use your own data 
types for simple, straightforward pro­
gram development. The variety of da­
ta types permitted in Pascal is one of 
its most important advantages over 
Basic. 

User-Defined Data Types 
Any data type not predefmed in 

Pascal is a user-defmed data type. (Re­
member, integer, Boolean, character, 
and real data types are predefmed.) 
Arrays, records, and subrange or enu­
merated data types are user-defmed. 

Admittedly, Basic can simulate any 
data type used in Pascal. But Pascal 
lets you think another step away from 
how the computer thinks. 

ArraysIn Basic, to code a variable describ­ them (Newscript's editor and Alcor's 
ing a color, you have to use numeric Pascal's arrays resemble Basie's ar­ Blaise Text Editor have brackets), use 
values (e.g . , red= l , orange= 2, rays. They can have one dimension or periods instead of the brackets. So, 
blue= 3, black= 4) or string variables several. But while Basic lets you di­ b(.l.) is the same as b[l] . 
and comparisons ("RED", "OR­ mension an array with a variable dur­ You can also defme an array type in 
ANGE", "BLUE", " BLACK"). ing program execution, a Pascal pro­ a TYPE statement: 
The former method makes the pro­ gram must know the size of the array 
gram hard to write and read. The lat­ before it can compile. So, you must type 

vector = array II. . JO] of integer; ter method uses more space for the determine the size of the array at com­
varvariables, and string compression can pile time, not at run time. 

a: vector;increase a program's execution time. To declare an array variable, you 
b: array II.. JO] of integer; 

must use the VAR statement. ForIn Pascal, you simply defme a type 
example:called color and declare variables of Data types defined in the TYPE sec­

that type: tion of a Pascal program use the equal 
var sign ( = ) to indicate equivalence to the 

a: array (1..10.J of real; 
type described type, as shown above. This 

b : array ( - I.. I.) of char;
color = (red, orange, blue, black); differs from the colon (:) used in thec: array (5..50.) of integer; 

var VAR section to declare variables. 
ScrccnColor, flowerColor, carHuc: color; Array "a" has 10 elements; each is a Note also that you inwCate the range 

real number. An index of 1-10 refer­ of permitted subscripts by the lower 
To use the variables, you can indicate ences each of these elements uniquely. subscript followed by two periods andthe allowed values directly: Array "b" is a character array (char) the upper subscript. For instance, a ..b 

with three elements. The allowed in­ limits the range of subscripts to a, b,scrccnColor : = orange; 
dices are - 1, 0, and 1. Ifb = xyz, then and all the integer values betweenif scrccnColor = blue then ... 

else if scrccnColor = orange then .. . b[ - 1) = x, b[O) = y, and b[l) = z. Ar­ them. 
ray c has 45 integer values, referenced . In the example above, vector is a 

Pascal makes the program easier to by indices 5-50. user-defmed data type; in this case it's 
write (you don 't have to remember Notice that you use square brackets an array of 10 integer values. Howev­
what color the number 3 represents) instead of parentheses. If you don't er, b isn't a vector type, even though 
and easier to read. have a convenient way to produce the variable declarations for a and b 
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You've Cot 

TOTAL ACCESS 

These droves are complete with power supply, 
enclosure and external drove connector. For 

I speclallzlnQ In Tl580 " I 

TRS-80 Model I. Ml. 4 . IBM PC and others. All 
drives are Double Density. All droves step at 6ms 
or less. SS is single side. OS 1s double Stde. 
Specify Betge or Sliver color cover. Add $5 per 
drove shipping unless otherwise specified 

COMPLETE FULL SIZE 5.25" DISK 
DRIVES 

40tk Stngle Stde Tandon TMl00-1 
40tk Stngle Side ..Floppy.. MPt 51 

supply) . 
40tk Dual Sode Tendon TM100·2 
40tk Dual Sode !M'I 52 (lmrted supply) 
80tk Dual Sode Tandon TM101-4 
80tk Dual Sode MPI 92 (limited supply) 

COii~ MAU....IQM S.2S" 
DlllV•S 

1ea 40tk SS TEAC FD-SSA in dual case 
2ea. 40tk SS TEAC FD-55A on dual case 
lea. 40tk OS TEAC FD-558 on dual case 
2e. 40tk OS TEAC FD-558 "' dual case 
1ea. 80tk OS TEAC FD-55F on dual case 
2ea 80tk OS TEAC F0-55F 1n dual case 

$ 199 
(l""'ted 

249 
279 
289 
359 
379 

DISK 

$ 	199 
389 
279 
499 
359 
599 

COii~ e" DISK DlllV•S Add SlO ~ 
2ea SS Tandc.i TM848- 1E's on dual case 699 
2ea OS Tandon TM848-2E's 1n dual case 849 

UR• S.21" a e" DISK DlllV•S Add S4 ~ 

40tk SS. Full Size. Tandon TMI00-1 $ 169 
40tk SS. Full S.ze. 'Hppy... MPt 51 219 
40tk OS. Full S.ze. Tandon TMI00-2 229 
40tk OS. Full S.ze. MPI 52 (ltmned supply) . .255 
80tk OS. Full Size. Tandon TM101 ·4 329 
80tk OS. Full S.ze. MPI 92 (lomtted supply) . .349 
40tk SS. Half-High. TEAC FD55·A 159 
40tk OS. Hall-High. TEAC F055-8 219 
80tk OS. Hall-High. TEAC F055-F 259 
8.. SS. Thrine. Tandon TM848-1E 260 
8.. OS. T-ne. Tandon TM848-2E 375 

TR~ MOHL 111/4 DISK DlllV• KITS Add 

ss...-.i- •• 
Internal dnve kit compMtte wtth dtM:. controtter. power 
suppfy. mounting brackets. cables and aft hardware plus 
11ep-by-step Wlstrvctions S 199 

Same above bul wtth 1-40tk songle-sode 
drw e 369 
s.ne .. above but w.th 2-40tk songle·5'de 
drrves . 539 

llOML DOU9U HNSITY 
COllTROU.allS ~ SJ ,,_ 

Ae<ocomp ··DOC·· S 99 
Aerocomp ..DOC.. with LOOS .149 
Ae<ocomp ..DOC.. wo1h NEWOOS 80-2.0 .. 199 
LNOoubier 5../ 8.. 1f you Med 8 .. 169 

OTMU DlllV• GOODIES Add S1 ~ 

TRSOOS 1 3 Dosi< & Manual f0< Model 111 
TRSOOS 2 3 Dosi< & Manual f0< Model I 

TRSOOS 6 x 0.sl< & Manual f0< M odel 4 

LOOS for the Model I °' Ill 
NEWOOS 80 v2.0 for the Model I or 111 . 
2-dnve cable for Model 1/111/ 4 
2·drive cable for IBM PC 
4-dnve cable.for Model I . 

Extender cable 

$ 	20 
20 
29 

69 
. 139 

24 
30 
34 

13
°'5.25.. drive powe< supply & enclosure. btege 

111v.. 	. 59 
8.. dnve power supply. fan & enclosu<e. beige 159 

.,. See List ol AdWrflsers on Page 162 

I have tested both the Montezuma Micro and the Radio Shack versions of CP/M 
for the Model 4 and I have found the Montezuma Micro version vastly superior . 
Compare the following specifications and see for yourself. 

llont•zurn• lllcro Radio Shack 

Transient Program Area (TP.~) 
Bytes Free Space in MBASIC 
Free Space on Formatted Disk 
(Not Including Reserved Tracks! 

User Access to Additional 64K RAM 
Time to Load WordStar 

MK 43K 
30,778 18.488 
1M.5K 154K 

YES NO 

4 sec. 9 sec . 


YEA!!! BOO!! ! 


The above information really does not do justice to just how well the Montezuma 
Micro version of CP/M performs in comparison to the Radio Shack version. The 
utilities such as Interchange are wonh the price alone. You can read and write most 
popular disk formats. Call me and see if your favorites are included. ADM-3A terminal 
emulation means most popular software will install with no hassle I have them in 
stock. ready to ship at only ...... ....... .~ase..~~-.s~ _for .~~.PI~ ... ... . ..... .$ 199 

LNW COMPUTERS 

96K RAM LNW80 Model 2 complete woth all the 
features you have dreamed of. RS·232C and 
parallel printer pons. NTSC and RGB video. Can 
use both 5 " and 8 " droves 1n double density. 
Works with all known oos·s and comes with 
CP/M 2 2 at no extra cost . List is $1395. Now 
only .. .... . .. .... .. .... .. .. .. . ... 

~S a ACC.SSORl•S 

ANAOEX Df'-96208. 240cps ........ . ..... $ 1175 
ANADEX Df'-96258. 240cps. Near Lener 
Ouaioty 12 75 
ANADEX DP-6500. 500cps. NLO & Fast 2375 
ANADEX Df'-9725. 240cps plus COLOR 1395 
PROWRITER 120cps. 10.. Wide Fnction/Tractor 349 
PROWRITER 2. l 20cps. 15.. Wide 

Fnct1on/ Tractor ..... .595 
STARWRITER F10-40cps Daosy Wheel 995 
L.PRINTMASTER F10-55cps Fast Daisy Wheel 1350 
Rut.sNu- BldotectlONll Tractor 199 
Rut1shau- si-t Feede<, A Best One 795 
A Good. Cheap Sheet Feeder for the F to·s... 475 

SNCIAL SOFTWARE DEALS ~ S4 
sllQJ<lg 

WonlSla- 33 1Sc>ec•i¥ Mlrl e.'llN or RS bmati S 250 
Mao!Merg . Sc>e1S1ar . Siarnle1 220 
WordS1ar PtolessoNI IAbo¥e 4 Proljarnsl 450 
OataS!ar Data fntJy & Reu!MI 175 
Re!xr!S1ar Rfixri Gerea1or 150 
lnloStar Advarud DBMS !Above 2 l'tOIJlamsl 300 
lllASf II ~· With Oosl l u1mal 385 
s.i Ul~oty Plus 32 by Kim Wan 59 
CP/M !or Model 4 by Mine Zllllil 199 
POies & Trout CP/M 2.2m tor me Model II. Model 12 
and Model 16. flowt Dost Varsm I 79 
Same 111"'l but tor Radio Shad Hard OISI. 219 

Ml SS handl"'l doarye 10 orders inler S50 

ORDER NOW! 
800-527-3582 

Orders Only Please 
Call in your order Of write to us at the address 
below. Texas reStdents call us at 214-337-4346 
and deduct $2.00 from your order. If you need 
technical information or service please call the 
Texas number as the Toll Free hnes are for 
orders only. Pnces are subject to change without 
notice and are mail order only. I accept 
AMERICAN EXPRESS. MASTERCARD and 
VISA. You can send a check or a money order . 
I also accept COO orders but they require cash 
or a cashiers check upon delivery. If shipping 
charges are not shown please call for the correct 
amount. Add $5.00 handling charge of your 
order is less than $50.00. Shipping charges 
quoted in this ad are for the lower 48 states 
only. Orders to Canadian address add $20.00 
Documentation Fee if order os $500.00 or more. 
Texans add State Sales tax . No tax collected on 
shipments outside of Texas. SOFTWARE IS 
SOLD ON A REPlACEMENT BASIS ONLY - NO 
REFUNDS. If it is defective call us for 
instructions. Be sure you know what you are 
buying. Please order from me now---1need the 
money and I w ill not jack you around. All 
merchandise carnes the original manufacturers· 
warranty and all repairs or adjustments will be 
made by the manufacturer or hos designated 
representative. 

NEXT DAY SHIPM•NT of Goods on Stock. 

TOTAL ACCESS 
P.O. Box 790276 
Dallas, Texas 75379 
214-337-4346 ..- 81 

Copyright 1984 by Total Access 

TRS-80 15 a Trademark of 1he Tandy Corporauon 

CP/M is a Trademart. of Digital Researcti 

BO Micro, September 1984 • 139 

http:s~_for.~~.PI


PASCALCULATIONS 

Types matrixA, matrixB, and matrixC the first, simply use the statement 
arc equivalent; they use the same cList[2]: =cList[l];-each field in 
amount of space, and if they contain cList[2) has the same value as its corre­
the same order of real numbers, the sponding field in clist[l]. ln Basic, 
same indices will refer to the same you'd have to loop through different 
values. arrays. 

Record types put data fields togeth­
Records er in logical groups even if their fields 

Records are similar to arrays, ex­ have different types. Suppose you want 
cept that the elements don't have to be to write a program to store students' 
of the same type. You must declare the answers to true/ fal<ie tests and you 
record type you use in the Type sec­ want each record to include student 
tion. name, ID number, grade on the test, 

ln Program Listing 2, cRec is a and the answers. It's easy in Pascal: 
user-defined data type. It has elements 
called fields that are of different types. type 

Customer is a variable declared to be sRec = record 
id: integer; of type cRec. You refer to fields of 
name: string;customer by putting a period between 
grade: char;

the name of the variable and the field. answers: array [ 1..100! of 
For example, customer.id refers to the boolean; 
id field (type integer) of the variable end; 
" customer. " var 

If you want it understood that students: array I1. .SOj of sRcc; 
you' re referring to a particular vari­
able, you can use the With statement. You have declared the type sRec, which 

contains the fields ID (integer type), Program Listing 3 shows another way 
name (string), grade (char type, such asto write the program in Listing 2. ln 
A or F), and the answers (a Boolean ar­Listing 3, the statement id:= l means ray). Because "answers" is an array of 

customer.id:= l; the With st.atement 100 elements, you can store a true/ fal<ie 
indicates that "customer" is under­ test with 100 questions. The variable 
stood. "students" is an array of 50 of these 

Record types help you simplify pro­
gram development. You can adapt the 
program in Listing 3 to accommodate p r oqr a.m aa:ipl e ; 

typemany customers by declaring an array cRec • r eco r d 
id' lnteqer;of customer variables called cList na• e: 1trln9 ; 
add r e sa : • t r inq:(Program Listing 4). In this case, cList 
amountDue : r e o 11 

end: 
var 

is an array of 100 elements, each a 
customer : cRec J 

beq 1n
cRec type. Each record is an element 
of the list, so you must refer to it with with cuatoi:e r d o t>eq 1 n 

i d :• 1:an index. Follow the index with the na~ :· bldstr ( ' J a ne Doe ' ) ; 
aJaOUnt..Due: • 1 4 .37 ; field to which it refers. CList [!].name end: ( end wi th I 

end . refers to the " name" field (a string 
type) of the first record in the cList Program Listing 3. Using the With statement 

when declaring record types.array. 
Note that you can manipulate com­

plex data items easily in Pascal. If you 
want to set the second record equal to 

p rog ra m s a • ple ; 
type 

c Rec • CCCOl d 
p coq r am samp l e ; id: inte9e r: 
type na•e: a tr i ngs

cRec • r ecor d add[east s trinq1
id: int eqf! r; a.moun t Due: real J 
name : e tr1 nq ; end; 
add r ea s.: a tr i nq J var 
aaoun t Due : r e& l ; cList: arra y f l •• 111 ) of c Rec;
end: ~in 

V•t c Llst l l J . ld:• l: 
c uato.er : cRec: c List {l J . na.ae:• b ldatr t 1 J a ne Doe ' ) 1 

~In c Li • t [ l ) .asount..Oue : • 1 4. 37; 
c uatocer. id:• 1: cList l 2J : • cL! s t l l I 1 
cua t ome r.namei•bldatr ( 'Jane Ooe') 1 end. 
c ue t ome r.arnountDuei• 14. 371 

end, 
Program Listing 4. Using the record ty~ to 

Program Listing l . Declaring the record type. lirt customer variables. 

are equivalent. Because their names 
aren't identical, they aren't identical 
types. This is important when passing 
parameters to procedures and func­
tions, as you'll see further on. 

Program Listing l illustrates the use 
of arrays; the program lets you enter a 
group of reals and then computes the 
average value. 

One of the nice things about 
Pascal's complex types is that if two 
variables are of the same type, you can 
assign one the value of the other. If ar­
rays a and b are vector types, you need 
only a single assignment statement to 
move all the elements of array b into 
array a: 

a: = b; 

You don ' t have to loop, assigning 
each element of a to its corresponding 
element in b, as you would in Basic. 

This only works if a and b are iden­
tical types. If a is vector-type (as de­
fined above), and b is LongVector­
type, defined to be the same as vector, 
then a and b are different types. 

You can declare other types of ar­
rays. Standard Pascal uses character 
arrays instead of string arrays. Alcor's 
string type is better in many ways, but 
having character arrays is useful, too. 
You can even declare arrays of arrays. 
You can think of a two-dimensional 
array, for example, as an array of 
which each element is an array. 

You can declare two-dimensional 
arrays in two ways, as shown below: 

type 
vector: array 11. .20] of real; 
matrixA: array [I. . IOI of vector; 
matrixB: array I1..10.1. .20) of real; 
matrixC: array [I.. IOI of array [I. .20) 

of real; 

p 1091•• sa11pl~Arr•y 
<yp. 

vector • array 11. . 1111 of lnt~u; 
vu 

nuaber5 : vector; 
... : ln t eqer : 
•vera9e , swu r••l: 

1>eq1n 
w1 1t~( 'Hov many nueoe r s ,,,.111 y ou t-nte r ? '): 
• ~ •d l n ( m.ax ) : 
au•1• 0; 
!01 l : • l t o ••• do 

t>t>91n 
wr ttP( ' E.nt~r value 1• ' , 1:1 , ' '); 
r eadln(nWll>Ptallll J 
au.:·:s~ • nu-.,.ral 1 l J 

•nd; 
ka.put P av•r•q• 

av•r • qP : • sua/M•: 

wr 1teln( ' Thp •Y•r aqe 11 ' . ave raqe:ll1~): 


end . 

Program Listing I . Using arrays to compute 
rhe average value of a group of reatt. 
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PASCALCULATIONS 


records, so you can store the test 
answers of 50 students. 

In standard Pascal, you can declare 
variables as a packed array of ... , or a 
packed record. In many Pascal uses, 
this greatly reduces storage require­
ments at the expense of increasing ac­
ces.s time to those data items. In Alcor 
Pascal, the key word Packed has no ef­
fect; packed and unpacked variables 
are the same. That's one way Alcor 
Pascal differs from UCSD Pascal. 

Subrange and Enumerated Data Types 
Subrange data types let you limit the 

range of pennitted values. For exam­
ple, you can indicate that the type un­
signedByte can contain only values 
0-255, and the type signedByte can 
contain values - 128 to 127: 

type 
unsignedBytc = 0..255; 
signcdBytc = - 128.. 127; 

var 
a : ~Bytc; 

b : signcdBytc; 

Variable a can have values between 0 
and 255, inclusive, while b can contain 
values from - 128 to 127. Unsigned­
Byte and signedByte are called subrange 
types because they are a subrange of a 
larger type. Remember, the two peri­
ods between the lower and upper boun­
daries on the subrange mean "and all 
values in between." 

You can use subrange types with 
other types. For example: 

type 
lowcrCasc = 'a' .. 'z'; 
uppc!(:asc = 'A ' . .'Z' ; 
all.Letters = 'A ' .. 'z'; 

var 
a: lowcrCasc; 
b: uppc!(:asc; 
c: a1lLcttcrs; 

In standard Pascal, 

you can declare variables 


as a packed a"ay 

or a packed record. 


In Alcor Pascal, 

the key word Packed 


has no effect. 


These variables are all subranges of a 
character data type. They work just 
like a character-type variable, but they 
have a smaller range of pennitted val­
ues; variable a can only have the val­
ues a-z. 

You can use subranges with any 
ordinal type, that is, any type in which 
there is an implicit order. The integers, 
for example, are ordered by value: 1, 
2, 3, and so on. The characters are 
ordered similarly: A is less than Z, a is 
greater than Z, z is greater than a . 

Another ordinal data type is the 
enumerated type, for which you list all 
possible values. For example, you can 
declare a type called month, with per­
mitted values of January- December: 

type 

month = (January, February, March, 

April, May, June, July, August, 

September, October, November, 

December); 

summer = Junc..August; 


var 

currcntMo nth: month; 

birthMonth: summer; 


begin 

currentMonth: = November; 
binhMonth: = June 

end. 

The currentMonth is a month-type 
variable. You can build an entire date 
type from enumerated types (Program 
Listing S). 

Applications 

Using enumerated and subrange 
types can be tricky. Ifyou have a date­
type variable, as declared in Listing 5, 
you can' t enter it with a Read or 
READLN statement. Read only 
works with simple, predeclared vari­
able types. If you want to enter the 
month June from the keyboard, and 
currentDate is declared to be date­
type, you can't just type in: 

rcadln(currcntDatc.month); 

because currentDate.month is not a 
simple data type. There are two ap­
proaches you can use. Each requires 
you to enter a month number; e.g., 5 
for June. 

The first method is to use the ORD 
function to go through the months 
(starting with January) until you get to 
the proper month (Program Listing 
6). The ORD(monthNow) statement 
returns the ordinal value of the vari­
able monthNow. This value is 0 for 
January, 1 for February, and 11 for 
December. The succ(monthNow) 
function returns the next item in the 
ordinal type for monthNow. If 
monthNow is January, then 
succ(monthNow) returns February. 

The While loop continues until the 
ordinal value of monthNow equals the 
integer value of monthNumber. When 
it does, rnonthNow is set to the correct 
month. CurrentDate.month is then set 
equal to this month. Ifyou enter a val­
ue of 5 for monthNumber, the While 
statement loops until ORD(month 

type 
monthType • (January , February, Ma rch, 

April , May , June, July, 
August, Sept•mber, October, 
Nov..ber, Oece•ber >: 

dayOfTheMonth • l •• 311 
yearType • l9H•• 2Ul 1 
date • record 

YU 

• ont h: •onthType;
day: dayOfTheMonth; 
year: yearType1 
end 1 

currentDate: dater 
be9in 

currentDate.•onth :• Noveaber; 
cu rrentDate.day t• 121 
currentDate .year i• 1984; 

end. 

Program Listing 5. Building a date typefrom 
enumerated types. 

prog r a• sa11ple1
( da t e decl ared as beCore 

var 
currentDa t es date1 
•onthNu•ber i 8 • • 11 J 
•onthNow: aonthJ 

begin 
wr ite( •ente r •ont h nuabec ( 8 • • 11 ) : ' ) 1 

r eadl n (mont hNu•b•r )r 
•onthNov :• J a nuary 1 

{l oop until OR D(IDOnthNow) equals 
aonth number } 

while ORD(•ont hN ow) <>monthNumbe r do 
a onthNov:• succ( DOnthNow); 
( monthNov ii the cor rect •Ont h 
a fte r this loop I 

cu rrentDat e.•onth:• monthNow 
end r 

Program Listing 6. Using the ORD function 
to enter a month from the keyboard. 

proqram te•t1 
type

monthType • (January, rebr uacy , March , 
April , May , J une , July, 
Au9u1t , Sept ewbe r, Oc t obe r, 
Noveabtr, O.ce9ber) 1 

•onth • record 
c a se bool ean of 

var 

true 1 (name: 11onthT'ype); 
(aloe: (nu11ber: 1 .. 11 )1 

end1 

currentMonth: aonth1 
beqin 

vr i te ( ' Enttr 1nonth nu•ber (t •• 11 ): • ): 
readln (curc ent.Mo nth.nu•bec) r 
{ currentMo nth. na•e is now set to 
the proper •onth I 
wc itel n(cu cc entMonth.nuabec )1 

end. 

Program Listing 7. Using variant records to 
enter a month from the keyboard. 
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By giving 

the same field 


two names, 

you can bypass 


some ofPascal's 

strong type checking. 


Value) equals 5; that is, until month 
Value equals June. 

The other method uses variant rec­
ords. Some purists would insist that 
this method goes against the spirit of 
structured programming, but I think 
it 's the best way to get the job done. So 
far, all the records I've dealt with have 
had fixed fields. However, records can 
have fields of different types. 

Program Listing 7 is an alternative 
to Listing 6. Month is now a variant 
record. It can hold different value 
types; either a type monthType o r an 
integer subrange. You can assign 
currentMonth .number a value and 
currentMonth .name is automatically 
set to the proper month. 

This isn't the primary use for vari­
ant records, but it does work. That 's 
because Pascal stores the enumerated 
values internally as numbers from 1 up 
to 11 (for 12 months). The compiler is 
strongly typed, so you can' t just set 

currentMonth: = 5; Pascal checks 
types for assignment statements. But 
by using variant records, you can set 
currentMo nth.number: = 5, meaning 
that currentMonth.name is now June. 

It 's important to note that the vari­
ant fields of month (i.e.. name and 
number) refer to the same field; they 
are simply different names for it. By 
giving the same field two names (and 
types), you can bypass some of 
Pascal's strong type checking. ln gen­
eral, this is a good idea o nly when you 
know that the two variants for the 
field occupy the same amount of 
space. In this case, you used a sub­
range of the same size as the user-de­
fined field, so you know they occupy 
the same space. • 
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THE NEXT STEP I by Hardin Brothers 

Pack Your Editor/Assembler 

With Some Powerful Extras 


I f you've been using one of the "bare 
bones" editor/ assemblers, such as 

Apparat's EDTASM or Radio Shack's 
Series 1, you've been missing out on 
half the fun and power of program­
ming in Assembly language. 

While these relatively simple pack­
ages will assemble the complete Z80 
instruction set, they're missing two 
significant classes of Assembly-lan­
guage instructions: conditionals and 
macros. Conditional commands are 
useful when you're writing several ver­
sions of a single program at once. 
They direct program flow by incorpo­
rating subroutines that are executed 
only if certain conditions you've speci­
fied are met. For example, with one 
source program, you could write ver­
sions of a machine-language utility for 
tape-based and disk-based Models 1, 
III, and 4. 

Conditionals also let you create ue into DE, another into HL, a third lowing single source line in the pro­
complex macro instructions; you can into BC, and then execute an LDIR gram: 
use them to force the assembler to de­ command. You may also find that you 
cide which set of instructions should usually have to save the values in the MOVE 3COOH,7<XX>H.IOOH 
be included in a program. BC, DE, and HL registers on the stack 

Most programmers use macro com­ before the block move and then recov­ The assembler translates that single 
mands more often than conditionals. er those values afterward. line into 10 lines, writing code based 
A macro is a tool for adding several If you consider writing a subroutine on the macro template that you al­
lines of source code to a program with to move the block, you'll realize that ready defined, and substituting the 
a single command. If you use one of you could only replace one instruc­ values 3COO hex, 700> hex, and 100 
the most powerful editor/ assemblers, tion, LDIR, with a subroutine-you hex for the parameter names in the 
such as EDAS, M-ZAL, or ALDS, would still have to save and then load macro definition. If you use an assem­
you' re probably already familiar with the registers before the subroutine call. bler that supports both macros and 
them. If you don't, you may not even There is, however, a simpler way. If conditionals, you could write the mac­
be familiar with the term. your assembler has macro capabilities, ro in such a way that the assembler 

From a programmer's point of 
view, an assembler with macro capa­
bilities lets you define new opcodes. 
(For a review of all TRS-S<kom­
patible editor/ assemblers, see "Mak­
ing Your Selection," p. 58 of this 
issue.) 

For example, suppose you' re writ­
ing a program that moves a lot o f in­
formation around in memory. You 
might find several places in your pro­
gram where you have to load one val-

you need only define a Move macro 
once, then call it whenever you need to 
move a block . 

To use a macro, you need to include 
lines of code similar to those in Fig. 1 
(each assembler has slightly different 
syntax). These lines should appear 
near the beginning of your program. 
Then, if your program later requires a 
block move of 256 bytes from 
7(XX)@@ hexadecimal (hex) to 3COO 
hex, you need simply include the fol-

KOVE KAC RO I DEST ,ISOURCE ,ICOUNT 
PUSH BC 
PUSH DE 
PUSH HL 
LO HL , I SOURCE 
LO DE, ! DEST 
LO BC, ! COUNT 
LDIR 
POP HL 
POP DE 
POP BC 
ENDM 

Figure /. Sample lines ofcode. 
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would decide if the source and destina­
tion blocks would overlap, would 
choose whether to use an LDIR or 
LDDR block move, and would calcu­
late the correct values to use in each 
case. 

Macros are useful not onJy because 
they help you avoid writing repetitious 
code over and over, but also because 
they let you move your Assembly-lan­
guage code up a notch toward a high­
er-level language. Once you've de­
fined a library of macro definitions 
(and debugged those definitions), 
you've essentially defmed a new set of 
higher-level opcodes that you can use 
in all your programs. 

ln many ways, you can think of 
higher-level languages, especially com­
piled languages, as a complex set of 
macros defmed in a lower-level lan­
guage. Though much different in in­
ternal structure, an assembler with 
macro capabilities is somewhat akin to 
languages like Forth, Lisp, and Logo, 
because it lets you write new com­
mands in the same language. 

Macros on a Budget 

If you're using a simple assembler, 
you may think that macros are fme, 
but you ' re not about to spend $100 or 
more for a new, fancy assembler just 
to avoid writing 10 lines of source code 
now and then. With Program Listing 
I, you won' t have to. 

Listing l was inspired by Zen, an as­
sembler that doesn't directly support 
macros but that includes a Basic pro­
gram that adds macros from a special 
library file to standard source code. 
Normally, you write machine-lan­
guage routines to add power to Basic 
programs; there is more than a bit of 
irony in using a Basic program to help 
write those machine-language routines 
in the first place. 

Though Zen provided the inspira­
tion for Listing 1, this Basic program 
is entirely original and, at this stage, 
more primitive than the macro capa­
b iiities of EDAS , ALDS , and 
M-ZAL. Listing l should have enough 
internal documentation for you to un­
derstand how it works, though the 
string handling gets fairly complex at 
times. Listing 1 insists on some strict 
syntax in the macro defmitions and 
calls that let the Basic program run 
much more quickly than it would oth­
erwise: 
• You must store the macro defini­

tions in a separate source code file; the 
first line of that file must contain a re­
mark. 
•In both the macro definition file 
and regular source code file, you must 
separate all fields by a tab (CHR$(9)), 
which is normally generated by press­
ing the right-arrow key when you're 
using an editor/ assembler. 
•The first line of the macro defini­
tion must contain the macro name in 
the label field, the pseudo-op MAC­
RO in the opcode field, and a list of up 
to nine parameters in the operand 
field. 
•Write each parameter as a pound 
sign (#) followed by a P and then a sin­

gle digit (e.g., #P3). Separate parame­
ters by commas but no spaces. 
•End each macro definition with the 
pseudo-op ENDM in the operand 
field. 

•Labels and symbols that are local to 
the macro should contain a double 
question mark, ?? , which a unique 
two-digit number will replace during 
expansion; this avoids " multiply de­
fined symbol" errors in the fmal 
source code. 

• Invoke a macro in the source code 
file by putting an exclamation mark 
and the macro name in the opcode 
field , followed, in the operand field, 

Example ot a macro definition in the format requi red by 
Program Listing l: 

000111 ;Macro ADTBL adds a constant value to a ll 
00920 ;elements of a table. 
99939 ;tPl • address ot table, IP2 • table length 
90949 ; IP3 = value to be added 
90950 
09960 ADTBL MACRO 1Pl,tP2,tP3 
90979 PUSH AF 
00090 PUSH BC 
901199 PUSH HL 
001911 LD HL,IPl 
00110 
99129 ADT?? 

LD 
LD 

BC,IP2 
A, (HL) 

119130 
09149 

ADD 
LD 

A, IP3 
(HL) ,A 

99159 INC HL 
99169 DEC BC 
09179 LD A,B 
09180 OR c 
00190 JR NZ ,ADT?? 
00209 POP HL 
99210 POP BC 
90220 POP AF 
00239 ENDM 

;Save regi sters 

;HL••>table 
;BC • table l ength 
;Get one element 
;Add constant 
; Put back in tabl e 
;HL•• > next element 
;Decremen t counter 
;Get MSB o f counter 
;Merge with LSB 
;Loop back until done 

;Restore registers 

;End ot macro definition 

You c ould invoke t h i s macro in your s ou rc e code by a 
line like 

01310 !ADTBL 89111lH,400H,20H 

which would cause every e lemen t of a lK table t o be increased 
by 20 hex (3 2 decimal). The resulting source code after macro 
expansion would look similar to t h is : 

00151 PUSH AF 
00152 PUSH BC 
00153 PUSH HL 
00154 LD HL, 8111111H 
110155 
00156 
011157 

ADTll3 
LD 
LD 
ADD 

BC,4110H 
A, ( HL)
A, 20H 

119158 
00159 

LD 
I NC 

(RL) ,A 
HL 

00160 DEC BC 
00161 
00162 

LD 
OR 

A,B 
c 

00163 JR NZ,ADT03 
110164 POP HL 
00165 POP BC 
00166 POP AF 

Notice that values have replaced 

;Save regi ster s 

;HL•• >table 

;BC • table lengt h 

;Get one elemen t 

;Add constan t 

;Put back in table 

;HL••> next elemen t 

;Decrement counter 

;Get MSB of counter 

;Merge with LSB 

;Loop back un til done 


; Res t ore registers 

the IP parameters and that t he 
label ADT?? has been replaced by l\DT93 both t imes it was used. 
The 93 indicates that this is the third expanded macro in the 
source code . 

figure 2. Example of how Program Listing I worl<S. 
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Program Listing/. Macro expander. 

1 'MAC RO Pre-Processor - ­
2 ' Takes a no rma l EDTASM Source File with MACRO call s 

a nd a MACRO Library File (in source- code format) 
3 ' Creates a new s ou r c e code file with all mac r os 

expanded.
4 I 

5 ' 	 Inspired by the ZEN editor/ assembler , but a ll code 
is o riginal. 

6 I 

7 I Written by Hardi n Brothers 
8 I 

9 I 

111 ' Variabl e definit i ons: 
11 MN $ Name of Ma c ro Library FileI 

I S$ •••• • • Name of original source file 
oss ... . . . Name of new output source fi l e with 

expanded macros 
12 MS( 100) •• Names o f macro defini tions (maximum o f 190)I 

MP(le0) •• Position of mac ro definitions in MN$ file 
13 I PS( 9) •• •• Pa r ame t e r s f r om sou r ce file 

p • ••••••• Highes t parameter number in macro file 
14 I LA • • • • • • • Numbe r of macros expanded 

LAS ••••• • LA i n str i ng fo rm fo r ' ?? ' substitution in 
local labe ls 

15 LC •• . •••• Line number counter fo r output fi leI 

LCS .•• •• • Line numbe r in string f o rm ( length• 5) 
with high bits set 

16 • MS • •••.•• Macro name 
MIS I nput l ine f r om macro ( MNS) fi le 

17 SIS ••• .•• Input line from sou r ce (IS$) fileI 

sos .... . . Outp ut line t o expanded (OSS) file 
SS ••••.•• Tempor a r y SIS f or m during processing 

18 I TBS ••• •.• Holds TAB value (CHR$(9))
19 • z, zz •. ... Loop coun t ers 

ZS •••• .•• Temporary s tring for output fi l e header 
20 • 

File format (EDTASM source files) 

21 	 ' Each line o f source code contains 
1. 	5-digit line number ( inc lud ing l eading 9s ) 

with high bit of each digit se t 
2. 	A singl e space (29H) 
3 . 	 An optional labe l f ield 
4. An op-code field 

22 ' 5 . An opt ional operand field 
6. An opt iona l rema r k f i eld 

All fields are separated by tab char acters (99Hl 
23 ' The file contai ns a 7-byte heade r before 

the firs t line number consisting of a 9D3H byte 
and the fi r s t six characte r s (without extension) 
of t he sourc e file name, left justified. 

24 	 ' The end of the f i l e is ma r ked by a s ingle byte 
of lAH. 

25 • 
26 ' SERIES l (Radio Shack's Editor-Assembler) f iles 

are identical exc ept that t he file starts with 
the fi rst line number. The 9D3H and 6-byte 
header are absent. 

27 	 ' To modi f y thi s program t o wo r k with the SERIES 1 
Editor-Assembler, delete lines 3939 to 3199. 

28 	 • 
50 • 

Initialize va riables a nd arrays 

51 CLEAR sees 

52 DEFINT A-Z 

53 DIM MN S, I S$,OS$ ,P,LA,LA$,LC,LCS,MS,MIS , SI$ , SO$ ,S$ 

54 DIM Z,ZZ,ZS 

55 TBS = CHR$(9) 'TBS is tab character 

56 DIM M$(101l) ,MP ( lll0 )

57 • 

99 • 


Program outline 

by the strings that replace the #P pa­
rameters in the macro definition. 
•Macro definitions can' t invoke oth­
er macros; that is, nested macros are 
not allowed. 

As written, Listing I works with 
EDTASM and assemblers such as 
ALE that support EDTASM-format 
source codes. If you want to use List­
ing I with the Radio Shack Series I 
Editor/ Assembler, modify it as shown 
in Listing 1. 

You won't be able to use Listing I 
directly with Instant Assembler or 
Zeus. Both check each line of source 
code as you type it in (or load it from 
disk) for syntax errors, and therefore 
don't let you write either the source 
file or macro library file. However, 
you can write both files with a word 
processor such as LeScript (which can 
save the code in EDTASM format), 
run Listing I to expand the macros, 
and then assemble the resulting code 
with either assembler. 

To help you start building a macro 
library, Program Listing 2 contains 
several general-purpose macros that 
you might find useful. One way to add 
to your macro library is to look 
through your own programs to find 
sections of code that you often use. 
Translating those sections into macros 
usually isn't difficult, but finding mac­
ro names and parameter orders that 
make sense to you can often be a chal­
lenge. 

If you can' t quickly recall the name 
and syntax of the macros in your li­
brary, they aren 't as useful to you as 
they should be. I keep a reference list 
of the macros and their parameters 
next to my computer; it speeds up my 
programming and encourages me to 
use the macros more often. 

Once you get used to using macros 
in your own programming, you'll 
probably wonder how you ever 
managed to write anything without 
them. • 

lllll GOSUB llilll0 ' Get fil e names 
119 GOSUB 2901! 'Read macros 
129 GOSUB 3990 ' Read s our ce and process macros 
139 • 
l41l CLOSE: END 'End of program
150 • 
999 • 

Get file names fo r all three files 

1090 CLS:PRINT"Macro Instruction Pre-processor• 
Lat~ I ron1111-1 

Readers who subscribe to Compu­
Serve can ask questions or take part in 
discussions on topics covered by "The 
Next Step." Go PCS-lll to the Sofr­
ware and Authors' Special-lnteresr 
Group (SASIG) and leave your ques­
rions addressed to Hardin Brothers on 
section zero of the message board. 
Feel free to join in d~ions started 
by others. 
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NEW PRICES ... 


LOWER THAN EVER ! 


LNW'S TEAM COMPUTER 

COMPUTERS 

LNW 80 MOO 2 96K/CPM 
PtAC 80 16K TRS80 CLONE 
SYSCOM/BELTRO N 64K APPLE 
SANYO MSC 550 160K OR 
SANYO M SC 555 2 160K ORVS 
SANYO MSC 555 2 320K ORVS. 
IMB 64K. 2 ORV COLOR BO 

EXPANSIONS 

LNW SYSTEM EXPANSION 
HOMES IM2 32K FOR TRS 80 MODI 
MOX-6 MOO 3 & 4 UPGRADE 
HOLMES VIO 8o+CPM 22 
DOUBLE DENSITY ADAPTER 
LN DOUBLER 5/ 8 & DOS+ 3.5 
HOLMES DOUBLER 5/8 

PRINTERS 

GORILLA BANANNA 
PROWRITER PAR 
PROWRITER SER 
PROWRITER 15" PAR 
PROWRITER I 5" SER 
F 10 40 CPS PAR/SER 
F·10 55 CPS PAR/ SER 
F· 10 TRACTOR FEED 

EPSON RX 80 
EPSON RX 80 FT 
EPSON FX 80 
EPSON FX 100 

OKI OATA 82A 
OKI OATA 83A 
OKIOATA 84P 
OKIOATA 92P 
OKIOATA 93P 

STAR GEMINI lOX 
STAR GEMINI 15X 
STAR DELTA 10 
STAR DELTA 15 

SILVER REED 500 17 CPS 0 .WH 
SILVER REED 550 20 CPS 0 WH 
SIEMENS PT88 INK JET 
TOSHIBA 1350 LEITER QUALITY 
JUKl 6 100 

CRT MONITORS 

AMOEK 300 GREEN 
AMOEK 300 AMBER 
AMOEK COLOR II RGB 
AMOEK COLOR I RGB 

TAXAN KG 1 2N GREEN 
TAXAN KG 12NUY AMBER 
TAXAN RGB VISION I 
TAXAN RGB VISION Ill 
TAXAN APPLE CARO 
GORILLA G REEN/AMBER 

$10 9 5 

$1095 
4SO 
475 
835 

1090 
1310 
2475 

$329 
129 
230 
350 
99 

199 
12S 

$189 
339 
499 
570 
870 
999 

1299 
195 

299 
3 99 
499 
899 

330 
539 
89S 
425 
899 

269 
41S 
465 
5SO 

39S 
S10 
899 

149S 
S39 

$1 39 
159 
429 
289 

129 
139 
289 
470 

99 
9S 

MODEMS 

SIGNALMAN MARK VII 300 BO 99 
SIGNALMAN MARK XII 1200 BO 279 

NOVATIO N J-CAT 300 BO 104 
N0VAT10N SMART CAT 1200 BO 41 S 

I 

HAYES SMART MODEM 300 BO 20S 
HAYES SMART MODEM 1200 BO 48S 

COMMUNICATIONS SPECIAL 

MTERM SMART TERMINAL PROGRAM 
ANO VOLKSMOOEM 300 BO MODEM 599 

DISK DRIVES 

TANDON 100-1 40 TRK S/S $189 
TANDON 100· 1 BARE 149 
TANDON 100-2 40 TRK D/ S 2S5 
TANDON 100-2 BARE 210 
TA NDON 100·4 80 TAK O/ S 3SO 
TANDON 100-4 BARE 299 

TEAC FOSSA 40TRK S/ S 220 
TEAC FOSSA BARE 18S 
TEAC F05SB 40 TAK 0 / S 24S 
TEAC FOSSB BARE 19S 
TEAC F055F 80 TRK D/S 29S 
TEAC F055F BARE 250 

SPECIAL 

TEAC 54A SAM E SPECS AS F0 55A S1SO 

TRS 80 SOFTWARE 

LAZVWRITER MOO I $1 49 
ELECTRIC WEBSTER MOO I & 3 11 9 
DOS+ 3 5 MOO I & 3 99 
MULTIOOS 1 6 79 
SUPER UTILITY 30 85 
OMNITERM 16 78 
OMNITERM 1 6 MOO IV 78 
NEWSCRIPT 7.6 11 4 
TALL YMASTER 89 

ACCOUNTING SPECIAL 

GENERAL LEDGER, ACCOUNTS REC 
ACCOUNTS PAYABLE, CHECK REGISTER 
INTEGRATED SYSTE M ONLY $299 

24 HOUR TOLL FREE ORDERS 
VISA/ MASTER CHARGE ONLY: 

(800) 633·2252 .EXT 720 

ALL QUESTIONS: (31 3) 538·1112 

MICHIGAN RESIDENTS ADD 4% SALES TAX· 
SHIPPING CALL FOR CHARGES PRICES ARE 
DISCOUNTED FOR CASH AND MONEY ORDER 
(NON CERTIFIED CHECKS ALL 2 WEEKS TO 
CLEAR) MASTER CARD AND VISA ADD 3~ NO 
COD NO NET TERMS 
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lislinl I ronrmu<d 

!010 PRINT: PRINT PRINT 
1020 LINEINPUT "F le naroe of Macro Library • > ";MNS 
1030 LINEINPUT "F le name of original sou rce code • > "; ISS 
1040 LINEINPUT "F le name of expanded source code • > • ;ass 
1050 CLS 
1060 PRINT "Macro Library File • > ";MNS 
1070 PRINT "Original Source Code •> ";ISS 
1080 PRINT "Expanded Source Code => ";OSS 
1090 PRINT: INPUT "Okay";ZS
1100 IF RIGHT$(Z$,l)< >"Y" AND RIGHTS(ZS,l)<>"y" THEN GOTO 11!00 
1110 RETURN 
1120 I 

1999 I 

Reaa macro file, collect macro names in M$() and 
save the position o f each in MP() 

2000 OPEN "I",l,MNS 
2010 MC • 9 : MP • l 'Initiali ~e macro 

counter and line 
pointer 

29211 CLS: PRINT"HACRO definitions found: • 
: PRINT 

2030 LlNEINPUTll, MI$ 'read line from 
macro file 

2040 IF INSTR(MI$,"MACRO") • II OR 
( INSTR(MIS,"MACRO" ) - INSTR(MJ$,TB$))< >l 

THEN GOTO 21190 'Go if not beginning of 
Macro definition 

2059 MC • MC+ l 'Inc. Macro counter 
211611 M$(MC) • MID$(MI$,7,INSTR(MI$,CHR$(9))-7)

'Macro name in M$() 
211711 PRINT MS(MC)

211811 MP(MC) • MP 'Copy line I into MP() 

211911 MP • MP + l 'Update pointer 

2109 IF EOF(l) THEN CLOSE : RETURN 

2119 GOTO 2030 'Repeat until done 

21211 
 I 

2995 I 

Main Processing Routine 
30110 OPEN "I " ,l,ISS 
39111 OPEN •o•,2,oss 
3920 LC • 1 'initialize line count 
311311 I 

Process 	1st source line (may no t contain a macro call) 

30411 LINEINPUTll, SI $ 
30511 GOSUB 4111JB 'get le in string form 
30611 Z$ • STRING$(6," ") ' space for file name 

header 
30711 LSET ZS • LEFT$(0S$,INSTR(OS$,"/")-l)

'6 characters o f name 
into ZS 

311811 SO$ • ZS + LCS + MIDS( SIS ,13) 'build output line 
3090 PRINT SO$ 
3109 PRINTl2, CHR$(&HD3) + SOS 'put 0D3H byte, header, 

and line in output file 
31111 , 

Now loop to process all the rest 

31211 LINEINPUTtl, SI$ 
3130 IF SIS • CHRS(&HlA) THEN 

PRINTt2, SIS; : RETURN 'lAH marks end of file 

3140 S IS • HIDl(SIS,7) 'strip leading line 

number and space 


3150 IF INSTR(SI$,"l ") <> II AND 

INSTR(SI$,"l") - INSTR(SI$,TB$) • 1 


THEN GOSUB 500111 GOTO 3200 'look for macro ca ll 

and expand if found 


3160 LC c LC+l GOSUB 4000 'update line I and make 

into a string 


3170 SOS • LC$ + • • + SIS 'build output string 

3189 PRINT SO$ 

3190 PRINTl2, SO$ 'string to output file 

321JB GOTO 3120 'loop for next line 

3210 
 I 

3 999 I 

Change line count (LC) into 5 c har. s tring (LC$) 

4909 LC$ • MIDS(STRS(LC) ,2) 

4010 IF LEN(LC$ )•5 THEN GOTO 4040 'must be 5 char . long

4020 LC$ • "0"+LC$ : GOTO 4010 

4030 
 I 

Set high bit of each character 

4040 FOR Z • 1 TO 5 

4050 MID$(LC$,Z) • CHR$(ASC(MIDS(LCS,Z,l)) OR &HB0) 

4'l69 NEXT Z 

4079 RETURN 'line string created 

4989 ' 

4999 
 I 

Process 	and expand a macro definition 
59110 SS. MIDS(SIS,INSTR(SIS,"l")+l) 'Strip source line to 

macro name 
5810 IF INSTR(SS,TB$)•0 THEN MS c SS 

ELSE MS LEFTS(SS,INSTR(SS,TBS)-1)2 

'macro name to MS 
5020 FOR Z • l TO MC 'find name in lis t 
5930 IF MS • MS(Z) THEN GOTO 5070 
5040 NEXT Z 
5050 PRINT" Macro ";MS ; " not f ound ." 

: STOP 'stop if macro not 
found in list 

5060 I 

51170 OPEN "I",3,MNS 'Open mac r o file 
5080 FOR ZZ = l TO MP(Z) 'Read to macro defn. 
50911 LINEINPUTl3, MIS 
5190 NEXT ZZ 
5110 I 

51211 IF 	INSTR(MIS,MS) <>7 
TH EN PRINT "Macro file read error - - ";MS 
:STOP 'Stop if read error 

51)0 I 

Find I of parameters expected by macro 

5140 IF LEN(MIS) • LEN(MS)+7 THEN GOTO 52611 'no macros 
5150 IF INSTR(MI S,";") <>0 

THEN MIS • LEFT$(MI$,INSTR(MI$,";")-2) 
' s trip comment and i ts 
leading tab 

5160 IF RIGHT$(MI$,l) • CHRS(9) 
THEN MI$• LEFT$(MI$,LEN(MI$)-l) 

'strip trailing tab 
51711 P • VAL(RIGHT$(MI $,l)) 'get highest parameter I 
5180 IF P = 0 THEN GOTO 5260 'go if no para•eters
51911 I 	 U.stV1g lrontinwd 
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TRSDOS --CP / M 

"•. I t ~ 

RE'FOiiMiJTER® 

Model II Users! 

Convert files between 

TRSDOS and CP/MI 


• 	 REFORMATTER runs under TRSDOS 
• 	 Operates on single drive system 
• 	 Converts In both directions 
• 	 CP/M operating system not needed 
• ALL TRSDOS record lengths sup­
ported 
• 	 Initializes blank CP/M diskette 
• 	 Displays or dumps CP/M files 
• 	 Manipulates CP/M directory under 

TRSDOS 
• $249.00 from stock. 

CP/M·IBM, TRSDOS-DEC, and CP/M­

DEC versions of REFORMATER also 

available at $350.00 from MicroTech Ex· 

ports, Inc., 467 Hamilton Ave., Palo Alto, 

CA 94301 

0 Tel: 415/324·9114 0 lWX: 

910.370-7457 MUH·ALTOS 
-

Rems offers a broad 
range of software 
attract ively priced from 
$75. to $295. including: 

• Real Estate Investor II 
• Real Estate Appraiser 1004 

for TANDY 2000, TRS 80 model 4 

Rems programs end services ere backed 
by our 30 Day Money Beck Guarantee. 
Free sample diskette nallable: 

Rems Software 
Real Estate Microcomputer Systems, Inc. 
Dept. SOM 
526 NW Second Street 
Corvallis, OR 97330 
(503) 757-8887 

GIVING YOU CONFIDENCE 
TO MEET TOMORROWS 
CHALLENGES ~ 364 

INTRODUCING 

CASIN021 


A serious game of 
Blackjack for the TRS-80 

• 	Closer to casino play than any other 
computerized game of Blackjack 

• 	Rules as played in Atlantic City and 
Las Vegas 

• 	Up to seven players - you play any or 
all hands 

• 	Splitting pairs. doubling, insurance 
• 	Over 125,000 deals from eight decks 

TRS-80 Models I, Ill, IV 
Requires 32K, 1 Disk Drive 

$15.95 • Checks only 
• No Charge or COD 

(N.Y. residents add $1 .00 for sales tax) 

new ~413 

directions 
Consulting, Inc. 

Dixon Road #12, Carmel, NY 10512 
(914) 225·0992 

• 

• 

• 

• 

• 

• 

• 

A Complete Pro Football 
Prediction Program For The 

1984 NFL SEASON 

Accurate vs 'Spread' In 1983 Last 14 Weeks 

More Features - More Information In 1984 To . .. 


BEAT THE SPREAD 
4995 INCLUDES DISC AND * * * FEATURES * * * DOCUMENTATION 48K 
• Apple II & lie, IllPredicted Scores Each Week 
• IBM. PC, XT 

Season Schedule By Week/Team 	 • TRS-80, MOD I/Ill/IV 11*·12* ·16* 

"Add $1 5.00 to Purchase Pnce 
Records & Results 1983-1984 


Scores By Week 
 STATS NEEDED TO RUN PROGRAM 
Scores By Team AVAILABLE IN LOCAL NEWSPAPERS 
Division Standings OR 

MARATHON WILL FURNISH STATS Stats - Accumulated & Average 
ALL 20 WEEKS - SEASON PRICE ... 3500 

Auto Opponent Input WE WILL UPDATE PROGRAM IF 

Auto Data Update 
 BOUGHT AFTER SEASON STARTS N/C 

Printed Copy All Screens 
~ Orders Call Collect • 


Easy Update- Playoffs/1985 
 ~ 24Hrs. · ·· 

Dealer Inquiries Invited C.O.D. 


MARATHON SonwARE DEPT. M 
P. 0 . BOX 1349 

.... 2., JACKSONVILLE, TEXAS 75766 
(214) 516-8212 
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I N T R 0 D u c I N G 

The EMPRESS 
The most advanced Databa e Management , y tern 
available todav for Motorola 68000 Ba cd Mach ines. 
Currently available for the TR 80 ~l odcl 16 running 
TR. 100 -16 or XENIX. 

FEATURES..• 

An Interactive Report Writer Second to None • Capable of 
Managing an Unlimited Number of Records • Written in 68000 
Assembly Language • Range, Choose. and Member Integrity 
Checks • Sophisticated Relation Editor with Ditto and Zoom 
Facilities • Virtual Fields Computed on Reference • Numeric 

Fields of 2, 4, or 8 Bytes with 18 digit precision • 
High level Engll9h ungu_,,. Query System 

IDEAL FOR..• 

Prrxl u ct i w1/Sa les/Mat1llf.1 e111e111 Forecast itlf.I and Pia n 11 i llf.I 

S400 
CHECK OR MONEY ORDER 

EMPRESS TECHNOLOGY ..... 397 

510 KING ST• LITTLETON, MASS 01480 • 617...a&-9601 

0 

•SI N GL E SI D E q 1SK DRI VE OWNER S 
1n1roduc1ng ! he Disk Doubler a sa te. simple. ac 

c urare ml"lhoct lhar •S e ilSY 10 u se ' 11 com£'~ w i th all 
equipment necessary to ,1 1ter the floppy d i~k i ilCkel . 
,;11ow1ng insert ion ot the d isk 1n 10 the drive either riq h t 
sod £' up or ups ide oown. allow ing 1t to rend/ wri l r on C'1lher 
s ide <Back s ide •S sa m e h oah quality recordab le m edia as 
the tronr sideJ II w orks 1 

So order your D isk Doubler now. and see some real 

mC'g•<'• 1·800-334-3475 

( 61 7) 839· 4404 ( MASS. ) 


N ame_________ _ ___________ 


Address~~~~~~~~-~~~~~~~~~-~ 

C1t y1S1a1e Z 1 P-~~~~~~~~~~~~~~~-
Card no _________ _ ___,Exp. dole __ 

Phone No. ----~~~~~~~~~~~~~ 
MJC VISA C.O.D. (plus ' 1") Check 

Mass R es add 5° 0 lax 

on1vS 1995 p lus •200 s & H 

(We carry lul l line of disket tes inc luding L 1sa
1
MF1leware ™ 

dtSketlcs CALL> MAIL OR CALL TODAY! ,.... 2 t8 

150 • 80 Micro, September 1984 



THE NEXT STEP 


Llstiltf 1 <Olltiltwd 

11261 !llDll 
11271 I 
11281 :FILL -- fi ll any bl ock of memory (including 
11291 1 video • •ooor y) vith any value. 
11311 1IPl • addr••• ot block 
11311 11P2 • length ot block 
11321 11P3 • fill byte 
11331 PILL MCRO tPl , tP2,tP3 
11341 PUSH AF 
11351 PUSH IC 
11361 PUSH HL 
11371 LD HL, f Pl 
11381 LD BC,tP2 
113M FILL?? LD (HL), tP3 
11411 INC HL 
11411 DEC BC 
11421 LD A,8 
11431 OR C 
11441 JR NZ,FILL?? 
11451 POP HL 
11461 POP BC 
11471 POP AF 
114.. EllDll 
ll4M I 

;Save ctRqi•t•t• 

1HL••>be9. of block 
JBC • byte count 
;Set one addreaa 
1Bu.p pointer
;Decrement counter 
:Get HSB of count 
; Merge LSB 
;Loop until done 

1Restore re-qi1ter1 

11511 1SVAP -- eachang11 the value• of illllY tvo reqi1ter f>Alra 
11511 rtPl • IP2 are the na•e• of the f>Aira 
11521 SWAP llACRO fPl, IP2 
11531 PUSH tPl 1Place both on stack 
11541 PUSH tP2 
11551 POP I Pl :Pop off 1tack in 
11561 POP IP2 reverse order 
11571 DIDI! 
11581 I 
115M 1AD8l6 -- Addi an 8-bit value to a 16-bit re<J ilter PAir 
11611 1IPl 11 th• 16-blt re<J1 1ter pair 
11611 11P2 11 th• 8-blt valu• or reqiater
11621 AD816 "ACRO IP1, IP2 
11631 PUSH AF 
11641 PUSH HL 
11651 PUSH IPl 
11661 POP HL 
11671 LD A,L 
11681 ADD A, IP2 
116M LD L,A 
11711 JR NC , AD77 
11711 INC HL 
117ll AD77 PUSH HL 
11731 POP IPl 
11141 POP llL 

:Transfe r 16-bit value 
: to BL 
1Cet LSll Of fe<J . PAi r 
1A.dd 8-bit value or •e<J · 
:Save back in HL 
1Skip if no ca rry 
;El• • 110v• carry to H 
1Tran1fer 16-blt valu• 
; bAck where it ca•• fr o• 
1Re1tor e r•9i1 t • r• 

11751 
11161 
11171 ' 
11781 1PSHAL 
111'1 I 
11811 PSHAL 
11811 
11821 
11831 
11841 
11851 
1184>1 
11811 
11881 I 
HIM :POPAL 
11911 I 
11911 POPAL 
11921 
11931 
11941 
11951 
11961 
11971 
11981 
119M I 
11111 1CP16 
11111 
11121 
11131 
11141 I 
11151 
11161 
11111 I 
11111 CPU 
11191 
11111 
11111 
11lll 
11131 
11141 
11151 
11161 
11111 
11181 
11191 
11211 CP1677 
11211 
11221 
11231 

POP AF 
ENDll 

-- Saves all non-prime 
no paraaeter• 
MCRO 
PUSH AF 
PUSH BC 
PUSH DE 
PUSH UL 
PUSH IX 
PUSH IY 
DIDI! 

-- Pops al l non-prime 
no pa.raatera 
llACRO 
POP IY 
POP IX 
POP HL 
POP DE 
POP BC 
POP AF 
EllDll 

~ Coaparel tvo 16-bi t 

reqiatt rs on 1tack 

reqister s fro• stack 

re<jllter PAir1, IP} • I P2 
Chang es AF reqilur pair. 

Status flags after co•f>Are: 
IPl • IP2 Z 
IPl <> IP2 NZ 
IPl < 9P2 C 
IPl > tP2 NC 

MCRO 1Pl,IP2 
PUSH DE 
PUSH UL 
PUSH f Pl 
PUSH IP2 
POP DE 
POP HL 
LD A,H 
SUB D 
JR HZ,CP1677 
LD A,L 
SUB E 
POP KL 
POP DE 
DIDI! 

1Store IPl 
1Tran1fer I P2 
I to DE 
:tPl TO HL 
;M.SB to A. 
1H - D 
;Go if unequal 
1LSB to A 
1L - E 
JRestor e re9i1ter 1 

End 

Sales Company 
704 W. Michigan Ave.; P.O. Box 8098 
Pensacola, FL 32505 Florida 904/438-6507 

TABCO PARALLEL Printer Switch TRS-80* 
connect 2 printers to one computer! 

100% Radio Shack Equipment 
PSM-C/2P- Manual printer switch. Prolongs the life of your 
printer/interface connectors. Saves time & money! Use your 
existing printer cable to connect TAB SWITCH to your com· SAVE A BUNDLE puter. Comes complete with two 3.5' cables to connect your 
printers. Straight-forward design makes It easy to set·up & 
use. Fully guaranteed. 

EPSON, 

OKIDATA,ORDER TODAY 

CITOH,Only $69.95 
TABCO 

Printer Switches 
Other models available 

$2.50 Shippiro'tiandllng 
Florkla residents add 5% sales tax 'TRI IO la a traclemaltl ol Tencly Corp. CALL 1-800-874·1551 
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2000 PLUS I by John B. Harrell m 

Minding Your Business: 

Software for the 2000 


'd like to address a problem I men­
tioned in last month's column first. 

Just before I got my Model 2()X), I 
bought a new printer (no, it wasn't a 
Radio Shack printer-that's the es­
sence of the problem). Any time that I 
list or print a ftJe, my printer works in 
the extreme-paper-save mode: it puts 
everything on one line. Imagine the 
Model 2()X) directory listed in one 
small black splotch. 

If you have experience with CP/M, 
you know that you have to physically 
terminate all text lines with a carriage 
return (OD hexadecimal [hex)) and a 
line feed (OA hex) character. MS-DOS 
uses an identical technique for termi­
nating text lines. Much to my chagrin, 
I couldn't make the printer work with 
the sense switches in the proper posi­
tions. I spent lots of time and a long 
trip across town to determine that the 
printer worked fine. Could the prob­
lem be within the Model 2CXX)? 

Then I suddenly realized what was 
wrong. Radio Shack configures all its 
printers to generate an automatic line 
feed whenever they detect a carriage 
return. When Radio Shack tailored 
the MS-DOS Basic input/ output sys­
tem (BIOS) for the Model 2()X), they 
must have made it compatible with 
their printers. The Tandy BIOS won't 
transmit the line feed code any time it 
detects CR/LF codes in sequence. 

I soon tired of leaving the printer 
case unscrewed to change the sense 
switches every time I wanted to shift 
from my word processor to dBase II. 
Several phone calls to Tandy pro­
duced a partial solution to this prob­
lem . The fix requires setting a flag byte 
in low memory to reflect whether 
you're using a Radio Shack or non­
Radio Shack printer (see Table 1 for 
the necessary Debug command se­
quence). Unfortunately, the solution 
doesn't change the BIOS pennanent­
ly. I'll let you know as soon as I 
discover a way to do this. In the mean­
time, any suggestions would be ap­
preciated . 

Current Software- WordStar 
Fust on the list of currently avail­

able software is the ever-present 
WordStar (Micropro International 
Corp., available through Radio Shack 
on the Express Order System de­
scribed below), the first word proces­
sor I've used on the Model 2()X). This 
isn't the fust time that 80 Micro has 
discussed WordStar (see), so let me 
dispense with commentary and pro­
ceed to how it perfonns on the Model 
200>. 

This WordStar implementation 
(version 3.31) is specifically designed 
for the 200> and, basically it's ready to 
run when you open the package. All 
you do is install the printer and change 
any of the WordSta.r default features 
(such as disk directories, help level, 
and so on) to initialize as you wish. 
You can't make any terminal changes, 
however. This is already prei.nstalled 
for the Model 2<XX>-a real plus since 
this version of WordStar directly ac­
cesses the screen memory and thus 
runs much faster than the generic in­
stallation. 

One of the most outstanding fea­
tures of this package is the full support 

for Radio Shack's entire printer line. 
No other word processor outside of 
the Radio Shack product line provides 
this support. WordStar even offers 
color printing support for the Color 
Graphics Printer (CGP-220). 

Although WordStar has been 
around for ages, it's an extremely ca­
pable package that provides many fea-

ComlUllCI Commmts 

DEBUG Invoke the MS-DOS dynamic 
debugging environmeni to aJ. 
low pa1ching the BIOS. 

E40:DA Display the byte located at 
segment 0040, address OODA 
(absolute address 004DA 
hex). 

00 If it is OFF hex, then line 
feed filtering is enabled and 
you must change the byte to 
00 hex to disable line feeds. 

Q The patch is installed and en­
tering Q tells Debug to exit 
and return to MS-DOS. 

Table 1. Patch to disable line feed filtering. 
You must terminate all entries in the com­
mand column by pressing the enter key. 
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noconFI 

ELECTRONICS 


MODEL4 MODEL 16 MODEL 12 

- -
~ ·: · ­ ; ,~--

.. • ­ r •'. .. . . . 

. ~ 

:~ ~ 
...... • • .. .. • • • l!. .:;: .. . . ... .. : ­ ._. ~ 

---- -~-.=-'."" - II 
f . . ' . ­

i -~ . - ­

MOD 2000 W/MONO MONITOR ....... 2299.00 MOD 2000 W/COLOR MONITOR . . . ... 2669.00 

16K MODEL4 ............. ...... . .. 469.00 DMP 120 PRINTER .... . . . ....... . ... 369.00 

64K MODEL 4 2 DR RS 232 . ........... 949.00 DMP 200 PRINTER .. . ....... .. ..... . 479.00 

64K MODEL 4 PORT ABLE ..... . ... . .. 949.00 DMP 420 PRINTER . ... ..............699.00 

SOK MODEL 121 DR ................ 21S9.00 DMP 500 PRINTER .... ............ . . 999.00 

SOK MODEL 12 2 DR ................ 2719.00 DMP 2100 PRINTER . ..... . ..... .. . . 1499.00 

256K MODEL 161 DR ........ ... .. .. 3099.00 DWP II DAISY WHEEL .. ....... ..... 1069.00 

256K MODEL 162 DR ..... . ......... 3639.00 DWP 210 DAISY WHEEL ... . .... . .. . . 559.00 

256K MODEL 161 DRW/HD . . ........ 5049.00 DWP 410 DAISY WHEEL . .......... .. 749.00 

SK MODEL 100PORTABLE ..... ... ... 469.00 DWP 210 TRACTOR FEED .......... . . 110.00 

24K MODEL 100 PORTABLE ... . ...... 579.00 DWP 410 TRACTOR FEED . . . . ....... . 129.00 

15 MEG HO MOD 12/16 ........ . . . . . . 2369.00 DWP II TRACTOR FEED ............ .. 199.00 

5 MEG HD MODEL 11114 ... . .......... 1549.00 PARALLEL PRINTER SWITCH ......... 96.00 

1 DR. EXP. MOD 12/16 .......... .... 1019.00 64K PRINTER CONTROLLER ......... 199.00 


100°10 RS COMPONENTS NO FOREIGN DRIVES OR MEMORY FULL WARRANTY 

ALL RS SOFTWARE 20°10 OFF CATALOG PRICE 


CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS 


(817) 825-4027 
NOCONA ELECTRONICS • BOX 593 • NOCONA, TX 76255 

"" 232 
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The Great Purge 
by Frank Winter 

Just when my disk files were get­
ting out of hand, I became intrigued 
with the apparent simplicity of using 
MS-DOS routines. I decided to write 
an Assembly-language routine that 
would simplify removing unwanted 
files. 

The design structure would follow 
the concepts used in the NEW­
DOS80 2.0 Purge command . This 
command reads and displays one file 
name at a time, asks whether you 
want to delete the file, performs the 
operations if you so select, and con­
tinues on to the remaining files on 
the disk . 

I needed DOS routines for reading 
from the keyboard, writing to the 

screen, reading a file name from the 
disk directory, and deleting a file. I 
defined the DOS calls as macros so I 
could use them in other ~mbly­
language programs (see the Fig.). 

The macro "read_Jcbd_.and__ 
echo" reads a character from the 
keyboard and types it onto the 
screen. The "display" macro types a 
character to the screen. The "search__ 
first" macro reads the first directory 
entry, and "search__next" reads all 
other directory entries. The " delete" 
macro erases a file. 

You can use Microsoft's assem­
bler and linker to assemble and link 
the Program Listing (Purge) and the 
macros into an Execute file. Next 
time you want to delete a large num­
ber of files, simply type PURGE at 
the DOS command level and erase 
each one with a single keystroke. • 

Program Li.sling. Purge. 

p.qe 61,1)2 
Na•e PU~Ce 

Title Pur9e ut l llty, p r olll:pte with filena•ee 
I 
I 

1Equat•• 90 h•r• 
• 1110 er equ IOU 
• ltlA lf cqu IAH 

• UH eoa equ • s • 


C include 210laac.as• 
C J Ass:or ltd KAClllOS 
c di aplay aa.cro ' u 1"9 
C iaov dx, o f h e t etr 1n9 
C aov ah,9 
C Int 21H 
C endll 
c 
c read.Jct><Land_echo .aero 
c aov ah, l 
c lnt 21Jll 
c onda 
c 
c •et_.dta. ..cro bUf f e r 
c .ov da , off aet buff e r 
c aov 1 h , l AR 
c int 21H 
c onda 
c 
c •earch tir•t aacro f cb 
c - :11ov d1 , ottaet tcb 
c aov ah, llH 
c int 21H 
c on.!9 
c 
c •earch_neat ucr o tcb 
c aov da.,otflet f'cb 
c .OY a h,1211 
c lnt 21H 
c endr.i 
c 
c delete ..c r o t cb 

c 
c llM)y da , otl••t. rc b 

~OV at< , l)t: 
c int 2 1K 
c ondm 
c 
c dtsplay_char aacro character 
c ~ov d l , character 
c aov ah ,2 
c int 21H 
c """"' .... CH9 seqaent JN t • public •coo1• 

aaaU11e ca:ca~ ,d• :data ,aa:atack 

I 
proc far 1!.NTRY POINT FROM DOS........ ' 

IC ""'~ pl.lab d• 
1111 21 Cl aub 1:1.,a:1. 
Ill) SI puah •• J aet up for r e t ur n to DOS 
1114 .. --- " aov ••,data 1••t up data r19iatrir 
1117 1£ DI aov ds ,a1 
1119 pl' dia phy •l 1pro.pt. for delve 
1119 aov dx,ofta•t a l 

8A ''" ' • 

tures unavailable in other word pro­
cessors. And WordStar is one of the 
only word processors currently avail­
able for both the 8- and 16-bit com­
puters over a wide spectrum of hard­
ware implementations. This feature 
alone provides unheralded compati­
bility and ease of adaptation. 

Multiplan 

After spending last month on a data 
base manager (dBase II) and the first 
part of this column on a word proces­
sor (WordStar), I'll round out your 
software library with an excellent 
spreadsheet. Multiplan (Microsoft 
Inc.) is a second generation spread­
sheet that features creation of multiple 
windows, linked spreadsheets, data 
sorting, and an easy English conunand 
structure. Multiplan also contains a 
powerful Help facility (for a full re­
view of Multiplan, see). 

Multiplan requires 128K of memory 
and pennits worksheets to expand to 
use any extra memory installed in your 
2000. Your current worksheet remains 
in memory at all times and you can 
link any worksheet to another for ex­
ternal data. 

Multiplan provides a worksheet of 
rows and columns up to 63 columns 
wide and 255 rows long. Cells (the in­
tersection of a row and a column) can 
contain numeric values, alphanumeric 
strings, or fonnulas. You can format 
each cell in a number of ways to match 
your needs. 

If you're a VisiCalc user, you can 
interface all your VisiCalc spread­
sheets with Multiplan. When you use 
the Transfer Options command, Mul­
tiplan can load VisiCalc files directly. 
After reading the file, Multiplan con­
verts the VisiCalc conunand state­
ments into equivalent Multiplan state­
ments. You can set the transfer option 
back to normal and save the resulting 
spreadsheet in Multiplan fonnat. 
Multiplan automatically compensates 
for operator precedence, names of 
functions and order of arguments, 
and conversion of all cell references to 
relative references. 

You can use all your VisiCalc 
spreadsheets from another computer 
with Multiplan on the Model 2<XX>, 
too. All you need is a communications 
program for both computers, and a 
null modem and cabling to connect 
the RS-232 interfaces. For example, 
the serial interface cable (Radio Shack 
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Lutm~ rontmutd 
lllC 84 ., 
UH CD 21 

HU 9 4 11 
1112 CD 21 
1114 JC 61 
Ul6 1C 12 
Ull 2C U 
Ult. 2C • I 
lllC JC II 
111£ 74 ID 
1121 3C 12 
1122 	 ,. " 
112' 8A UC• a 
1127 84 " U2' CD 21 
1128 1A DC 
112D A2 IHI R 
tell Bl lr 
1932 8£ "" ·' ­1135 	 46 
1136 	 89 1188 
1139 	 II u 
1138 	 4' 
l lJC 	 c2 re 

llJ £ 8A 112• R 
1141 94 IA 
1143 CD 2l 

1145 	 8A 1111..... 	84 II 
114A CD 21 
114C le 11 
HU 	 ,. u 
1151 	 8A llE5 I 
Dl53 114 ., 
1155 CD 21 
1157 7A 31 

1159 	 21 11•. 

115C 	 JC S' 
USE 	 n u 

HU 8A 1124 • 
116) 84 lJ 
IUS CD 21 
1161 J C U 

"" 	,. " 
1168 	 8A HP1 I 

8 4 " 
1171 	 co 21 
1172 	 1A 16.. HU 

,. lC SI 
117' ,. 18 

1111 8A 1111 R 
1178 94 12 
1170 CD 21 
117 1" lC II 
1111 ,. 06 

1183 
1113 8A lllA I 
11 116 .. " 1111 	 CD 21...,. 	 C9 
11• 

11 • 

11• 8A IJSI I 
111£ 8 4 " 
IHI 	 CD 21 
1192 	 8£ 11 24 R 

1196 	 89 1118.. 1195 

,, 	"' IA 14 

108 	 IA Dtl 
1190 	 84 12 
Utr 	 CD 21 
IIAl 	 46 
llA:Z 	 £2 P5 

HM 	 8A 1126 R 
llA7 84 " 
HU 	CD 21 

HAR 84 11 
llAD co 21 
llAP lC 6 1 
1181 7C 12 
1113 2C 21 
HBS lC 59 
I017 	 14 11..., le u 
1188 74 ID 
1180 lC SI
Har 	 ,. " 
llCI 	 8A llJI a••c• 1 4 ., 
llC6 co 21 
llCI 1A cc 
llCA Cl 
11ca 
llCI 

1111.... 2"( 

aov ah , 9 
int 218 

r••cLkbcLand_echo 
•OT a.h,l 
In t 218 

cap •1,•a• 
JL pl 
aub al , 21H 

p21 	 aub a.l, 418 
cap al,tlH 
j• qo_ok 
ca.p 	 al,t2H

Jraplay =~·Ok 

19et. d r ive 

Jl t'• oc , input va a uppe:r caac1•1•• conve cl to upper c..ae 
1Dr ive • A• • 1, • e • • 2 etc. 
1nov check it reque1t l a valid 
'I 1• Ok I 

!~1!:.:;Ie;;~rb:!.::9:thet I 

•ov dx ,oUaet ala 
•ov &b, 9 
int 21H 

jp 	 pl 
9o_ok1 	 aov fcb.-Acea,a l rdrlve t 11 firlt l n res 


aov &1,•1• rvildcacd tlle n1.11e 

•ov si ,offset fct>_atea 

lnc ai 1point to 1tac t of fil• naae 

aov c x , l l ;ll ch•t•cter a for f ile n••• 


p)J 	 •ov (a l ) ,a l 11toce • 1• 
inc •1 1burip lndex pointer 
l oop pl 1do it 11 ti••• 
ae t _dta dut....aree r•et up Dlak TTanarer Addcea• 

•ov dx , offeet dt.a_aitea 
aov &b,lAH 
int 21H 

aearch_fuat !cb_acea 1G4tt. Ci ul DI R entry and put to 
dt•- • rta 

aov d.x ,offset fcb_•r•• 
•ov ah, llH 
int 21H 

cap 111,llH fcheck lC • tll• was !ou.nd 
l• cont fCJO if found 
diaph1y 	 a2 1•h• diaplay ..a•aq• 

aov dx ,offset e2 
aov 11h,9 
I nt 21M 

}P 	 hoae 1and ••it 

corit: 	 c:all shovJnaae 1DtapJay tile nut and 9et 
inroc•otlon 

ca,p a1,•y• 10elete cur rent ftlt ? 
jne next 190 if not 
d•l•t• dt11_are11 1•1•• era.se cuu ent file 

ltQv d a ,offaet dta_•r•• 
aov ah, lJH 
int 21 H 

ap al, llH p1a1 l t onaod 1
>• next 190 lt it vaa ot•••d 
display al ;•h• dlaplay error •••••9• 

aov d lt' , o ffset al
•· •OV lh,9 

int lltt 
iP home 1and exit on this • ayateni• e r ror 

• 
next: a.p ai,·o• 1quit pr09 r aa 

je done ryes 
aeacch-"u.:t fcb_acea 19e t next fi l e 

aov dx , o U eet tcb_acca 
•ov eh, 1211 
I nt 21M 

cm,p aJ , tlH 1More it I 
je cont 

I 
done : dlsp!Ay 14 1All !lnhb<Od 

1 

ne12e 

aoY dx , of!aet a4 
aov ah,9 
int 2lH 

ho.et r et 190 
pul'g endp 

'I 
•hov__tnaae 	 proc near 

display crlf 1nev 
•oY dit,offaet eel! 
aov ah, 9 
int 21H 

.ov ai,off••t dta_area 

ho.e to.,... 

1aolt uaar 

line 


1•et up to diapla y Cile naa e 
inc 1 1 

diaplyr aov cx,11 
displ i aov 111, I at I 

dlsplay_chac al 
•OV d l,al 
DOV ah, 2 
In t 21H 

~::p 	 :tap l 
display 	as 

aov dx ,offset 1115 
aov ah, 9 
in t 21H 

read_kbd._and_echo 
aov •h,1 
Int 21M 

a.p at, •a• 
jl upperca•e 
sub •1,21H 

uppeccase1 c.p •l , • y• 

J• 	 ot 
c.p a1, • 11• 
je ot 
cwp a1, • o• 
l• ot 
duplay a6 

.ov dx,offaet a6 
aov ah, 9 
int 21H 

IP dhply 
ok t ret 
abovjna.ae endp 
ca99 enda 
I 
I 

1point to h r at. file ~·• c~cac::t•r 
Ill character• to dhplay 
19et cha cocter 
rdlaplay lt 

:~~mft t~~ ~~:!, 
t"'h.tt to do ? 

:9et r e1pon1• (V ,N,0) 

JlOller Ca•t ? 

rconvert to u ppercase 
1Th l a ta val id 

1Alao valid 

:Alao valid 

1I nvalid r ••ponae handl lnq 

data ae9ae.nt para public 1 DATA' 
fcb_a re• d b J6 dup( ?) 

Listing rontlnwd 

#26-1408) and null modem (#26-1496) 
let you connect your Model 111/ 4 to 
your 2<XX>. 

Next, load your communications 
software on both computers and set 
the RS-232 interface's protocol to the 
same values on both computers (baud 
rate, stop bits, word length, and pari­
ty). Follow the instructions for your 
software and get the Model 2<XX> in the 
File Receive mode (download). Then 
set up the Model IIl/ 4 in the File Send 
mode (upload) and begin transmit­
ting. 

Sounds simple, doesn't it? You 
might have to experiment with the 
software somewhat, but I find that I 
can generally transfer text and source 
files between computers at up to 9,600 
baud (Videotex's current limit). 

Data Ace 

The last software package for this 
month's column is Data Ace, a power­
ful, state-of-the-art relational data 
base manager (Computer Software 
Design Inc., available from Radio 
Shack on the Express Order System). 
Data Ace is available for most of the 
Radio Shack product line. 

Data Ace 
Computer Software Design Inc. 
1911 Wright Circle 
Anaheim. CA 92806 
Radio Shack Express Order Software 
'»-0101 
S645 

Microsoft 's Muhiplan 
Tandy/ Radio Shack 
One Tandy Center 
Fon Wonh, TX 76102 
26-531 1 
$249 

Videotex Plus 
Tandy/ Radio Shack 
One Tandy Center 
Fon Wonh, TX 76102 
26-5260 
S49.95 

WordStar 3.31 
MicroPro International Corp. 
33 San Pablo Ave. 
San Rafael, CA 94903 
Radio Shack Express Order Software 
'»-0105 
S49S 

Table 2. Model 2000 product index. 
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Lbt""COlllillwd 

11 


H24 81 I dta_a.rea db 
11 

llA.4 	 H 6£ H 6S 72 21 al db 
U 7 2 69 76 6 S 21 
28 6C 6S H H 6S 
72 21 6P 6£ 6C 79 
29 21 lD lD )D ) E 
21 24 

llC4 	 ID IA 4P 6£ 6C 99 •h db 

21 64 7 2 ' ' ' ' 65 
7l 21 41 21 " 72 
21 42 21 61 72 6S 

21 6C 6 S 67 61 6C 

IO IA 24 


lllS 	 ID IA 41 6P 21 66 a 2 db 
69 6C 6S 21 '6 6P 
7S U 6' ID IA 24 

llP7 	 ID IA 49 6£ 7 4 6S a l db 
72 61 61 6C 21 6 S 
72 72 6P 72 I D IA 
24 

lllA 	 ID IA SI 7S 72 67 a 4 db 
6S 21 66 7S H 61 
H 69 6P 6£ 21 6l 
6P 6D 71 6C 65 74 
6S ID IA 24 

1126 	 29 21 44 6S 6C 6 S as db 
H 6S 21 28 S9 2C 
41 2C Sl 29 21 24 

llll 	ID IA 49 6£ 76 61 a6 db 
6C 69 6' 21 72 6S 
7l 71 6P U 71 6S 
2C 21 H 7 2 7 9 21 
61 67 61 69 6E ID 
IA 24 

llSI I D IA 2 4 crlt db 
llSB cata end• 

.... 1'tack aeqaent pera.... 81 	 db 

.... 
I 

11 

atack end s 

end P'"9 

.... 93 

Feeling 
deserted? 

Don1: be. w. provicM Mer· 
Markets..w., upgrodu, repairs and 
rastorations for TRS-80MocMls I, Ill, IV 
and 100, wMth9r modified or not. 
W.'1 also ftx or upgl'QCM your non­
Radio Shack peripMrals. 

And w. Npalr at ............. 
..... '" don't board swap. This 
"'""' big sovin9s lo you. 
Got o problem? Coll us. 

llllDWOOD 

DATA 5t'S1VIS 

no. 11.4Planlll lld. 

Balin. ftY UO:Zl 

(518) M&l.\M 
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128 dup( 7) 

•z.nter dr i ve (letter only) ···>s• 

c r, lt ,•only dr i ves A o r 8 are l~a1• ,cr,lf,eot1 

cr,lf,•No fil e f ound• ,cr , lf, eOlt 

c r , lt,•tnte rna l error•,cr,lf , eoa 

cr , lf,•Pur9e func tio n COIDplete•,c r,lf,eom 

. Dele te CY ,M,Q} $" 


c r, l t ,•1nvalld r e•ponae, try a9a1n•,cr,l f ,eot1 


cr,lf,eo. 

stack 'STAC& ' 

128 d up(7) 


Eltd 

Tournament 
1811~$1 


f.M'I DI CllllllQL 

- piece• with arro• k.,,. or Ja¥atlck. 


kt....ta en option wMh a alngle kei< depreaalon. 


YQMDlL PWI~ '"""J' 
!Oak.. -•.__....... .......__'-!, 


ll8pld ,,.,...... ftoet81. litl9te-flnder. 
s.t-lngto-.cloae,t.N--. ­

Set mid-- atyle to_.••._ or peaalve. 

T IR s
• III 
B 	 • 

40 
'Kll_!'I''~-..... Sldea, ~a lleoilatO..,,, depth, 


S.t Up l'oaltlon, 9-atM-.

ci.nge r....- C-•· --Curaor 9-d, 


- ·-· ....,,_ _ ....,,... - Yeri.tlon, 
~ -D•acrtptlve -Ion. 

~-...on Diak, l'rtnt -•tO<Y-··l'r-- dlakatta - __, onlil •SO.DO. ......---VIII or ____ di... 

"-•• apeclfy!IOU'" lltS-90 model - or 
--kor--to1 

~dl/Mflll,f 

1-0,..rSt....t,~.~.•IMZ 

Try theaa other---...ed at-- gemea1
Tour.-nt •-•I ... •40.00 


--...rlect S-0 11c-T--T- ••• •R.00 

Dlacount• -·for -lple purot.•••· 
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Because it's a second-generation de­
velopment, Data Ace doesn't suffer 
from many of dBase II's limitations. 
For example, Data Ace lets you use up 
to 12 relations (data bases) at once and 
has little delay when opening and clos­
ing files. dBase II is limited to a pri­
mary and one secondary data base and 
you can experience a significant delay 
when opening and closing files, partic­
ularly if the program writes updated 
information to the disk. dBase II is 
limited to 65K records while Data Ace 
has no limit on the number of records 
a relation can contain. 

Data Ace consists of several parts. 
First, the data interrogation language 
(OIL) gives you full use of the data 
base and is the first active level you en­
counter. With OIL, you can easily 
add, delete, change, or list data con­
tained in the data base. 

Data Ace's data manipulation lan­
guage (DML) contains an interpreter 
and a compiler. DML is block struc­
tured and provides facilities for ma­
nipulating up to 12 files concurrently. 
DML is also Data Ace's interface with 
the outside world. 

The data definition language (DDL) 
establishes the fields, relations, and 
views stored in the data dictionary. 
DDL is the heart of the data base man­
agement system-this is where you ini­
tially set up the structure of the data 
base and subsequently edit it as needed. 

Computer Software Design pro­
vides benchmark c6mparison timing 
for an application run on three dif­
ferent 16-bit computers, including the 
Model 2CXX>. This comparison also in­
cludes timing for an equivalent task 
written in dBase II and run on the 2CXXl 
(see Table 3). I haven't personally 
verified these timing comparisons. 

Data Ace is a fast , powerful data 
base management system. However, it 
has a few significant drawbacks. Per­
sonally, I don't like being forced to 
use only uppercase characters to com­
municate with Data Ace. 

Second, the DML is a structured 
progranuning language derived from 
Forth. Data Ace fully explains the 
DML and you don't need any prior 
knowledge of Forth to use the pro­
gram. However, since the DML has its 
basis in Forth, it forces the user to pro­
gram in a similar manner. The most 
significant aspect of this design is that 
you must encode all expressions in re­
verse Polish notation. For example, 



i»c::r::r'! comi»utc::r~ 

CALL TOLL FREE 1-800-248-3823 

TRS-80 COMPUTERS 
100% PURE RADIO SHACK 

TANDY 2000 

BUSINESS COMPUTERS 


LIST OUR 
PRICE PRICE REVOLUTIONARY TANDY 

26-5103 Tandy 2000 Two Disk $2750.00 $2225.00TRS-80 MODEL 2000 26-5104 Tandy2000 10MegHD . $4250.00 $3475.00 
The Ultra-High Ptr1onnance MS·DOS 26-5111 Monochrome Monitor s 249.00 $ 175.00 
Ptrsonal Computer Thal's 26-5112 Color Momtor s 799.00 $ 599.00
IW1Ct the Speed Of Ille IBM PC 

26-5140 Hi Res Graphic Monochrome . $ 499 00 $ 375.00 
26-5141 H1 Res Color Graph1csCh1p $ 199.00 s 169.00 
26-5142 TV/Joystick Option .. $ 249.95 s 205.00 
26-5160 Internal128K Kil $ 299.00 $ 250.00 
26-5311 Microsoft Multiplan . $ 195.00 $ 160.00 
26-5352 dBase II (Data Base) s 595.00 $ 499.00 

$222500 

MODEL 4 COMPUTERS 

LIST OUR LIST OUR 
PRICE PRICE PRICE PRICE 

26-1067 Model 416K Computer. S 899.00 $ 745.00 26· 4004 Model t2 BOK t Drive Computer $2799 00 $2400 00 
26-1068 Model 4 64K 1 Dnve Computer ...... . $1299.00 $1100.00 26-4005 Model t2 BOK 2 Drive Compu1er $3499 00 $290000 
26-1069 Model 4 64K 2 Drive Computer $1599.00 $1335.00 26·6004 Moctel t6B256K t Drive Computer $3999 00 $330000 
26-10BO Model 4P Portable . . . . . . . . . . $ 1499.00 $1275.00 26-6005 Model t6B 256K 2 Drive Compuier $469900 $390000 
26-11 22 64 K Memory Expans10n S 79.95 s 70.00 26·6006 Model 16B256K t5 Meg HD $6499 00 $550000 
26-1 127 0 Drive Model 4 Computer . . $ 499.95 s 425 00 26-6010 Model t2To Model16 Upgrade s B99 00 s 75000 
26-1084 Model 4P Modem Board . . $ 149.95 s 127.00 26· 4155 15 Meg Hard Drive Primary $2495 00 $210000 
26-1595 Scripsit Model 4...... . . S 199.95 s 169.00 26-4156 15 Meg Haro Drive Secondary $1995.00 $1675 00 
26-2216 CPI M Plus Model 4 . . . . • . . . $ 149 00 $ 127.00 26-4157 Cable Board Kot For Hard Dnve s 495 00 s 410 00 

MODEL 100 COMPUTERS COLOR COMPUTERS 


LIST OUR LIST OUR 
PRICE PRICE PRICE PRICE 

26-3801 BK Model 100 Computer . S 599.00 $ 499.00 26-3127 64K Color II Computer $ 259.95 s 220.00 
26-3802 24K Model 100 Computer . . ....... S 799.00 s 675.00 26-3027 Color II Extended Basic . . . S 199.99 s 169.00 
26-3804 ACAdaptor S 5.95 s 5.00 26 -3023 1, 2,3.ColorDrives $ 279.95 s 230.00 
26-3805 Accousttc Coupler . . .•...... S 39.95 $ 34.00 26-3029 ODriveColorComputer IL ........ $ 349.95 $ 299.00 
26-3816 BK Memory Expansion S 119.95 $ 95.00 26-3030 OS-9 With Editor Assembler . . . $ 69.95 s 59.50 
26-1 409 Printer Cable . . . . •....•. $ 14.95 $ 12.70 26-3036 Basic 09 .. . .......... S 95.00 $ B5.00 
26-1410 Modem Cable $ 19.95 $ 17.00 VIP Writer . $ 59.00 
26-3809 Briefcase . . . . . . . . . . . . . . . . S 49.95 s 42.50 VIP Speller s 49.00 
26-1183 Bar Code Reader S 99.95 s 65.00 Telewnter Disk $ 59.00 
26-3806 Disk Video lnlerface .. S 799.00 $ 660.00 Bolek Interface $ 57.00 

RADIO SHACK PRINTERS OTHER MAJOR BRANDS 


LIST OUR 
PRICE PRICE 

26-1250 DWP 410Da1syWheel Pnnter $1295.00 $1060.00 
26-1252 DMPSOODotMatrixPrinter. . $1295.00 $1075.00 
26-1254 DMP 200 Dot Matnx Printer s 699.00 s 520.00 
26 -1255 DMP 120 Dot Matrix Pnnter $ 499.00 s 400.00 
26 -1256 DMP2100 Dot Matrix Printer $1995.00 $1575.00 
26-1257 DWP 210 Daisy Wheel Printer s 799.00 $ 630.00 
26-1 158 OW II Daisy Wheel Printer . .... $1295.00 $1 085.00 
26-1267 DMP420Dot Matrix Printer s 999.00 $ 740.00 
26-1271 DMP 110 Dot Matrix Printer ...... $ 399.00 $ 310.00 

Advertised prices are cash prices lns1a11a11on and sh1pp1ng 
prices not included on adverLsed prices f-or shopping add 200 
(m1rnmum sh1pp1ng charge $3 00) C 0 D orders up to$ t 000 

OUR OUR 
COMPUTERS PRICE PRINTERS PRICE 
Sanyo ... $Call Epson S Call 
Columbia S Call C. ltoh S Call 
Epson S Call Ok1da1a S Call 
Franklin S Call Star (Gemini) .. S Call 
Software S Call Hayes Modems . S Call 

We also carry a complete line of computer accessories 
(Please call lor current prices ) 

($4 00 charge per canon • call tor further C O D 1nformatton) 
Mastercharge. Visa American Express ddd 30 o All prices 
and offers may be changed or withdrawn without notice 

i»i:=A'! COlili»Uti:=t)
DEPT. NO. A·1 137 NORTH MAIN ST. PERRY, Ml 48872 ..,,. 124 

We have been on the computer bus.ness tor ovPr 5 vPars FOR ORDERS FOR INFORMATIONOur goal is 10 Sdl1sfy you t'lP cus1ome1 Plea~e write or call 

CALL 1·800·248·3823 517) 625-4 161 for free price l1sl CALL (517) 625-4161 
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· you have to encode a simple expres­
sion like the Basic statement 
(((A+ B)/ Q - ((D + E)/F))/ G as fol­
lows in DML: A B + C I D E + F I 
- G I . From the above example, you 
can see that reverse Polish notation 
looks like Greek to most users. 

Last, all numeric fields in Data Ace 
fields are double-precision integers. 
You're responsible for properly scal­
ing the data through multiplication 
and division to ensure that the soft­
ware handles fractional data correctly. 
In addition to reverse Polish notation, 
this is extremely confusing. 

You must really see this package to 
make a decision concerning its useful­
ness. I like Data Ace-it's a strong 
contender in the data base manage­
ment field. I wouldn't recommend it 
as an entry-level system unless you 
have requirements outside the limits of 
dBase II. 

Exp~ Order System 

Since I've used this term twice, 
owe you an explanation of the system. 
As you probably know, Radio Shack 

~.the 
\stat\st\c\an 

version 
2.0 

TRS-80 1, 2, 3, 4, 12, 16 

CPM XENIX 


• Multtple RegresS1on 
Stepwise 
Ridge 
All Subsets 
Backward Ehm1nat1on 

• Time Series Analysis 
• Descr1pt1ve Statistics 
• Transformations 

Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 

for more 1nfor.mat1onQ or write 
Quant Systems .- 194 

Box 628 
Charleston. SC 29402 
. VISA-MIC Accepted 

• Survey Research 
• Nonparametrics 
• X.Y Plots 
• ANCNA 
• Random Samples 
·Data Base 
• Search & Son 
• Hypothesis tests 

NEW 
First in 

Its Class 
and 

Looking 
for 

Work. 

is marketing prominent third-party 
software for their computer line. Now 
you can order other packages through 
the Express Order System (EOS). 

EOS software is stocked at the Tan­
dy Electronic Warehouse under prod­
uct number series 9(}.XXXX. Radio 
Shack stores will take orders for this 
merchandise as for any other store 
product. The customer must give his 

Computer System Execution Time 

IBM PC/ XT 27 seconds 
Victor 9000 {with 23 seconds 

hard disk) 
Model 2000 (with 20 seconds 

floppy disks) 

The equivalent program written in dBase 
II executed in one minute and 55 seconds. 

Table 3. Data Ace timing comparisons for 
the bill ofmaterials reponing program. The 
marketing support division of Computer 
Software Design provided the times listed 
below a5 a measure of Data Ace's perfor­
mance. I have not verified them. 

Macros: 

N a a e 
DELETE • 

DISPLAY. 

DISPLAY_CHAR • 

READ_IBD_Allll_ECHO . 

SEARCH_FIRST • • . 

SEARCH_NEXT ••• . 

SET_DTA • •• ••• 


Seqaenta and 9roupa: 

CSEG • 
DATA • 
STACK . 

Syabols : 

CONT • 
CR •• 
CRLF • 
DISPl . 
DISPLY 
DONE • , • 
DTA_AREA •£(),.. . . . 
PCBJJIEA • 
GO_OK. 
HO"E 
LF • 
NEXT 
OK • 
Pl • 
P2 • 
P3 , 
PURG 
Sl • 
Sl A. 
S2 
SJ • 
S4 • 
SS • 
S6 • ••• • 
SHOW_nlAllE , 
UPPERCASE. , 
Warning Sever e 
Errors Errors 
e • 

N a 11 e 

N a JD e 

Table 4. Macros for the Program listing. 

name and the full purchase price to the 
ordering store prior to their placing 
the order in Fort Worth. 

This software is not supported by 
Radio Shack's Computer Customer 
Service as are the other software prod­
ucts (product numbers in the series 
26-XXXX) sold for the Model 2CXX>. 
You will receive the phone number for 
the original vendor and must contact 
that company if you need product ser­
vice or information. Radio Shack lo­
cal store personnel will not contact 
Fort Worth with questions on this 
software. 

Norma! shipment for EOS software 
is 24 hours. The Store Operating Sys­
tem processes orders for software and 
transmits them to Fort Worth on a 
daily basis. EOS products are shipped 
via UPS ground service and can take 
two to four days for delivery. • 

Contact John B. Harrell Ill c/ o this 
column, 80 Micro, 80 Pine St., Peter­
borough, NH 03458 or via Compu­
Serve at 73016, 1326. 

Length 
8H2 
PP82 
PPl2 
1111 
eee2 
8H2 
8812 

Size 

UCB 
BlSB 
erst 

Type 

L NEAR 
Nu•ber 
L BYTE 
L NEAR 
L NEAR 
L NEAR 
L BYTE 
Hu11ber 
L BYTE 
L NEAR 
L NEAR 
Nu•be r 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
P PROC 
L BYTE 
L BYTE 
L BYTE 
L BYTE 
L BYTE 
L BYTE 
L BYTE 
II PROC 
L NEAR 

align coabine class 

'CODE' 
'DATA' 
'STACK' 

Length •11811 

Length • 8824 

Length • H8B 

Length •1148 

PARA 
PARA 
PARA 

Value 

1159 
HID 
8158 
8899 
H96 
1883 
8124 
8824.... 

H2D 
118!\ 
HIA 
8174 
HCA 
1119 
IllA 
1139.... 

HA4 
llC4 
HES 
81F7 
Ill!\ 
1126 
1138 
1188 
HBS 

PUBLIC 
PUBLIC 
STACK 

Attr 

CSEG 

DATA 
CSEG 
CSEG 
CSEG 
DATA 

DATA 
CSEG 
CSEG 

CSEG 
CSEG 
CSEG 
CSEG 
CSEG 
CSEG 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
CSEG 
CSEG 
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* * NEWDOS/ 80™ Users * * 
Four NEW Utilities for NEWDOS/ 80 

Versions 2.0 and 2.5 
DIRSORT - Alphabetize a disk's directory ON THE DISK! 
Make searching through a large " DI R" listing a breeze! 

UNKILL - Restore a Kil l ed fi le, automatically! A long 
awaited and much needed utility. A lifesaver ! 

DFLIST - Display a listing of a disk's KILLed files. T hese are 
the candidates for the UNKILL utility. 

RAMSPOOL - P ut print ing in the background . Use the 
computer 's mer1:10ry as a printer buffe r . A real t imesaver! 

Each of the utilities is f ully Model I I 111 
and Hard Disk compatible. 

s499s
All for only 

(please add S2 per order fo r shipping and hand ling) 
California residents add 6070 sales tax 

To order, send check, money order, or charge card information 
(MasterCard or Visa) to: 

SOFTWARE SUCCESS 
P.O. Box 1048 • Windsor, CA 95492 ..-55 

T hese utilities are written and produced by NEWSOFT Products 
and Software Success with the knowledge and cooperatio n of 
Apparat , Inc .. the exclusive copyright holder of NEWDOS/ 80 
Versions 2.0 and 2.5. Support and update Services arc solely the 
responsibi lity o f NEWSOFT Products . 

INTEGRATED SOFTWARE FOR 

MODEL Ill & IV 


See Our Review In August's 80 Micro 
ADVANCED SCREEN EDITING 
• FAST HOR/VERT SCREEN EDITING 
• INSTANT HELP SCREENS 

• TEXT JUSTIFICATION (LCR) 
• PARAGRAPHS - INDENTS · 

MARG INS 
• PROPORTIONAL SPACING • MODEL I ll GRAPHICS 
• PAG E NUMBERING (ANYWHERE) • ODD/EVEN TOP 
• CUSTOMIZES TO YOUR PRINTER & BOTTOM TITLES 
• PARTIAL DOCUMENT PRINTING • WORD WRAP · AUTO 

TABS 

INK MASTER 
s159.00 

E-ZEE INKER 
s39.50 

Re-ink most fabric ribbons with only one machine 

• Versatile • No Fuss No Mess 
• Simple to Use • Adjustable 

Stop throwing away used fabric ribbons. Re-ink 
them yourself with the E-ZEE INKER or INK 
MASTER. Re-ink almost any cart ridge type fabr_ic 
ribbon in only a few minutes And you can do most 
reel to reel ribbons with an optional attachment. All 
without fuss! Without mess! 

The manual E-Zee Inker is only $39.50. For higher 
ribbon volumes and more versatility, choose the 
electric Ink Master at $159.00. Ink cost is ony a few 
cents per ribbon. 

:::' , I •0110 
INDUSTitl ES, LTD--­_____, 

ORDER TOLL-FREE: 800-553-2404 
In Iowa: 319/987-2976 
VisaiMC accepted 

,,,, 256 

ADDITIONAL FEATURES 
FREEBEE PROGRAMS 

(Source Files Included) 

• DRAW: HOR/VERT SCROLLING SCREEN 


GRAPHICS EDITOR 

•CONNECT: SUPPORT HAYES SMARTMODEM 


FEATURES 

•HELP: FRAME ORI ENTED RELATIONAL 


QUERY DATA BASE 

• LPRINT: SCREEN IMAGES ON EPSON, PROWRITER, AND 

OKIDATA (92) 

~ DOSSHELL 
j" I' L•EXEC DOS COMMAN DS & RETURN 

• EXEC BASIC & /CMD PROGRAMS 
• USE MACROS IN PROGRAMS 

~ • SUPPORTS MOST MODEL 111 DOS 
~~......::::::;:: 

~==.=;;;;-- TELECOMMUNICATIONS 

~ • UP TO 1200 BAUD 
• HORIZONTAL SCROLLING SCREEN 

• MACROS HANDSHAKE WITH HOST 
• EXTREMELY FAST SCREEN DISPLAY 

EXCELLENT DOCUMENTATION 
• OVER 200 PAGES 
• PROG RAMMED TUTORIAL 
• CLEARLY WRITTEN 
• EASY TO USE 

SUPER POWER 

PERFORMANCE FOR MODEL (Ill) 

OR MODEL IV IN Il l MODE 


ORDER FROM 

COMPUTENTS INC. 
980 JOHN ADAMS PARKWAY 
IDAHO FALLS, ID 83401 
PHONE 208-529-2492 (9-5 Mtn) 
REQUIRES 48K • 2 DISK DRIVES .-1 19 

tDAHO RESIDENTS 
ADD SALES TAX 

MASTER CHARGE OR 

VISA WE LCOME 

$3'" SHIPPING & 

HANDLINQ CHARGE 

.- See Lis t of AdVertlsers on Page 162 80 Micro, Sep tember 1984 • 159 



Aerocomp's
Proven 
Best-av Test! 
The 

''"DDC 
Double Density controller 
* Technical superiority 

At last! A double density controller for Model I with HICHER PROBABILITY OF uATA RECOVERY THAN WITH ANY OTHER 

DOUBLE DENSITY CONTROLLER ON THE MARKET TODAY! The " DOC' from Aerocomp. No need to worry about the pro­

blems that keep cropping up on exiSting prOducts. AEROCOMPS new analog design phase lock loop data separator 

has a wider capture window than the digital types currently on the market. This allows high resolution data center­

ing. The finest resolution available with dlgltal circuitry Is 12s ns !nano seconds>. The "DOC' analog circuit allows ln­

flnately variable tuning. Attack and settling times are optimum for 5-1 / 4 inch diskettes. 

The units presenttv on the market use a write precompensatlon circuit that is very "sloppy ·. Board to board 

tolerance Is extremely wide - in the order of + 100 ns. The "DOC" Is accurate to within + 20 ns. 

The bottom line Is state of the art reliability! - ­

* Test Proven 
Tests were conducted on AEROCOMPS "DOC". Percom·s "Doubter A" • and "Doubler 11·.. and LNW's "LNDoubler'' • • using 
a Radio Shack TRS80* • • Model 1. Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 • disk drive 
!Siemens Model 821. Diskette was Memorex 3401 . The test diskette chosen was a well used piece of media to deter­
mine performance under adverse conditions. The various double density adapters were Installed seQuentlally In the 
expansion Interface. 
The test consisted of formatting 40 tracks on the dlSkette and writing a 6DB6 data pattern on all tracks. The 6086 
pattern was chosen because It Is recommended as a "worst case" test by manufacturers of drives and diskettes. An 
attempt was then made to read each sector on the disk once - no retrvs. operating system was Newdos/ 80, version 
1.0. with Double zap, version 2.0. unreadable sectors were totalled and recorded. The test was run ten t imes with 
each double density controller and the data averaged. Test results are shown In the table.

* Features * TEST RESULTS * 
TRS80 Model 1 owners Who are ready for reliable double 
density operation will get 111 80% more storage per
dlSkette. 121 single and double density data separation 
with tar fewer disk 110 errors, 13> Single density com­
patibility and 14> simple plug-In Installation. compatible 
w ith all existing double density sottware. 

MFR & PRODUCT SECTORS LOCKED OUT<AVG> 

AEROCOMP "DOC" 0 
PERCOM "DOUBLER II" 18 
PERCOM "DOUBLER A" 250 
LNW "LNDOUBLER'' 202SUMMER SPECIAL $99.00 

for the Best DD Controller on the market. 

Aerocomp'a 14 dlly money b9ck gua,.n'9e applies to he.OW•,. o nly."DOC" and LOOS $169.95 
Speclal•wlll ba pror8t9d. Shlpplngl2.00lnCont. U.S. S-.._,.page lord-KL 
Add M .00 ahlpplng a handling tor DOC a DOS. "DOC" and Newdos 80 $179.95 

Data separators 
The advances that make the "DOC' great are Incorporated In the new AEROCOMP Single Density Data Separator l"SDS"l 
and Double Density Data separator l" DDS"I. 

* Has your original manufac­
turer left you holding the bag? 

II you all'Ndy own • Percom " Doubler A", " Doubler 11" or LHW 
" LNDoublef'' or Supettirain, th• AEROCOMP "008" will ....... it right. 
Look at the 1..1 results: 

MFR. & PRODUCT 
PERCOM "DOUBLER II" 

PERCOM "DOUBLER A" 
LNW "LNDOUBLER" 
Note: sametest~• "DOC". Plugs dlrectlv Into your existing• Trademartl of Percom Data Co. 
• • Trademartl of LNW 
• • • Tradlmartc of TandV COl"l>Ol atlon Double Density controller. 

SECTORS LOCKED OUT 

WITHOUT "DOS" 

18 

250 

202 

WITH ''DOS'' 

1 
0 

0 


* "DDS".. ...$49.95 
CU. 1791 ChlP l'rOm YI)!.-DD~ 

'"*"'* "DDS" Witrl dl5k controllef 

dllp lneluOed ....... $79.95
* Disk controller 
chip.....$34.95 

Do vou need a 
Slngle Density Data 
separator? 
me internal data separato< in tne 
W01n 1 dllp 11! / S ExPansk>n Interface> 
Is NOT recommet lded by WO fOr 
r1!ll3ble data tT3nSfef. Do VOU haYe ¥1V 
of tnese problems: l.OSt data. trades 
IOCl!e<I out. CRC errors. disk retrV? YOU 
NEED ONE!

* "SDS"......$29.95 
IFor lllOCI. I; Sh!pplng $2.00> 

see oppasite
page•••••• 
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PACESETTERS 

Aerocomp leads the way to the BEST value in 
disk dnves and related peripheral products on 
the market today. Sound engineering. high 
perl0<mance. quality construction. no-risk 
free trial. outstanding warranty service and a 
reputation for doing the right thing make yox 
decision to buy Aerocomp the correct one. 
Please look over our offerings and make y<XJr 
selection. When you have made yox choice 
call one of our toll-free numbers and place 
your order. If you need assistance in making 
your selection, please call our information 
number. It's Nsted in the box below along with 
the techr.ical assistance number for those of 
you who want to get to the nitty-gritty. 
Thanks. we all appreciate yox business and 
wilt do our very best to support you. 

MODELlll&4 

DISK CONTROLLER 


and 

DRIVE KITS 


Convert your cassette Model Ill or 4 to disk 
operation witti one of our complete kits. You 
receive our own advanced disk controller board 
with gold plated edge contacts capable of 
4-0rive operation; our own pow. supply; 
mounting towers complete wittl RFI shleld plus 
al the cables and hardware~- Oecailed 
instructions are induded. Complete kits come 
witt1 40 tr8C11 sngi.side Tandon drives 
(TM100-1) or just ordef the components you 
r.ed from the list below. 

F\IU. C<>N'mou.ER KIT(leaon-J ..........$ 1911 
ONE DRIVE SYSTEM ................................351 
TWODRIVE SYSTEll. ............................... 531 
~ &herdnQ se.oo per• .,...., 

DISK C<>N'me>LUR ONLY ....................... 111 
No~lut. -1<4)1)1yor- S200S&H 

MOUNTING KIT & POWER sa.Pl.Y ............ 11 
No oonll'OllrordrMI. $4.00 S & H 

,,. See Lisi ol A"-llHrs on P•~ 195 

DISK DRIVES 

40&80TRACK 
SINGLE & DOUBLE SIDED 

OUR FAMOUS 
MODEL I STARTER PACKAGE 

If you have a Modal I and an EKpansion Interface 
this is what you r.ed to get started wittl disks. 
induded is one 40 track sngi.llide disk drive 
complete with matct*1g silver C8M and power 
supply . a 2-drive cable. a TRSOOS 2.3 disk 
operating Syst9m and TRSOOS manual plus al 
insurance and delivery charges to your door 
(lower 48 states). 

Yo.nlororly $239 
We also have the LNW Model I EKpansion 
Interlace available. This unit comes with 32K 
RAM (the maxinun). a built-in RS-232C and a 
one yes lectory warranty. We ha"8 discounted 
the price of this nalionaly known unrt to c>rWy 

$339~ 

You can add our renown ··ooc··double density 
concroler to either the Radio Shack or the LNW 
E/1 lor80'!'tmore storage capacity on 'fOAX drive. 
Go ahead. you desel've Increased density. See 
the opposite P11Q8 for detalls. 

COMPLETE DRIVES 
Includes disk elf•••.power supply. extender cable and 
encloaure PIMle speoty ...,.., or oeoge color enclosure. 
~ and herdng S5 00 per dnve One .,_ w.,,.my 
~ peru, i.borand-... posuga(surfacel 
·4011i~Slde ... _(T_, $199 
·4011i SS U aze " Flippy" (MPI) . .. . . ...... 2•9 
(" "Aipp1•s·· - eddiliof\al ... and - praleCt ..,..,..s
"* - you to - to boCt> .... cl ... dill< by merely 
1l6lq.,._.,.,.., tlle dnve. No ••tra- to pu-dll 
•40lli OcUlle Side .... tize(T-) . . . . . . . . . . ... . 269 
"80lk OS U-(T-).......................................... 379 
·1~SSt...lll'igtlineuicaM(TEAC) .. . ........... 199 
·2~ SS NII l'igtl in CUI caM (TEAC) ..... ......... .358 
·1~0St...lll'igtl in eulcaM(TEAC) ..................... . 279 
·2~DSt...lfl'igtlineuicaM(TEAC) . . ..•98 
•1-«>0<DSt...lll'igtllneuicaM(TEAC)....... . ... 359 
·2-«>0< OS NII l'igtl in CUI CAM (TEAC) ..599 
·2~·· SS TMMl-1Edri¥wrleuicaM .... .699 
·2~·· OS TMMl-2E - "CUI caM &t9 

BARE DRIVES s.H $4.00 per Onve 
' "°9<SSUaze. T-TM100.1 .. 169 
'"°9<SSlul11ie "Rppy"". MP'51 . 219 
'40lllOSU .....T-TM100.2 .. .. 229 
•40lli OS lul Ne,MP! S2 .. . ... . 255 
'.atk SS NII "'Cl".TEAC F~A .. .. . .... ..1 S9 
'"°9<0SNll"'CI" TEACF055-B . ..... 219 
' llOll< SS U ..... MP! 91 ........... . . ..... ...289 
•901k OS IUI ..... Tandon TM101........... . . . .. ....... . 329 

' llOlk OS IUIsin, MP! 92. ................. . ... .............. .:W9 

•llOlk OS t...ll l'igtl. TEAC FD55-f .............................. . .259 

'8" SS NII l'igtl. Tandon TMMl-1 E . .. ............... . .290 

' 8" OS t...ll l'igtl. Tandon TM848-2E 

MISCEUANEOUS GOODIES 
Model 1 TRSOOS 2.3 dilk & ,,,.,,.... 

Model • TRSOOS 1.3 dill< & ,,.,.,..... 

LOOS (specify Mod Ior II) 

NEW00S IO "2.0(tpmlyMod Ior •l 

10.,,.._InICrWybox ... ... .. 

525··--a4)ply...-.. 
8" ci'ive - "'4lP'Y.enoo.ure • ltn .... 150 
5_25··2--··· ..2• 
5_25·· 4-drive - ······· . . ........:w 

5_25·· Ex--Wllllgold oontactl.... .. . .13 

.. 375 

S2s.H 
$25 

25 
69 

.... 139 
23 
S9 

as low as 

$169 

PERSONAL CHECKS 

WELCOME 
we·n be happy to accept your personal check with 

any mail Of!ler without any shippmg l.lelay 

FREE TRIAL OFFER 
U. yout ~--product for up 10 1• days. II 
you .. no1 -'*' for Nl'f IWA90N l••OIPI ,,_ or 
~ llendlonQJ. •911.m ~.,Iha~ Shppor>g ~ 
lot a lul ~ pnoe rel\m Sorry. "" oller - nol 
apply to lollware Oefectrve lollware ... be ,.,..._, Ot:Yy 
Al"f ,,.,,..••lsoltwat• specials ...,. be prorated and !he 
- .... be c::hat9ed at Iha reg<.W ...-- pnoe .... 
- ainfid9noe on O<X prOC)Jct$ and we know you .,. be 

WARRANTY 
we otter a one year watTtnty on pens and labor ~1 
defects ... mat- end worl<nw>ehlp. In Iha event ~ 
becomel _...., tor -.y ,_., you ... lind O<I MrviCe 
dapatlment fast. fnencly end cooperative. Our goal is .a 
hour tumeround on .. repen• 

100% BURN-IN and TEST 
All our products are burned-in and fully tested proor 10 
shipment We want you to rec:...a an otem raady·t<>-90 
AEROCOMP ~ rellabollly' 

ORDER NOW! 
Cal one cl O<X tol-11-ee ~and~ you order .._.. 
yout ~orVIUnumbar rU0y We...,,.,. chatge 
youeatd until Ille oey we tl"P you order You nwy order by 
llW usong you~ eatd. CllaCll or money order.~ 
end """"*'Y elladls are _.,.,. and c... no shppng 
-Y as long as tl>ay are bank pnnted and the S9'81ur9 
axaclfy egr- .,.,,,, Ille name pnmeo on Iha c:hed<. we wil 
tl"P ...n...coo Wlll1 no de!X* but ..coo·s ,_.cash 
or a c:Mhat's c:hed< on delivery. Texas ..-its add 6'11. 
State Sales Tax for-.. orly. No tax - onout cl 
- ....,._,.s. Caneclianl add S20 to you orders ~ .,.,. 
S500 for customsdocumenlalion. 

ORDERS ONLY CALL 

TOU-FREE 


800-824-7888 Operator 24 USA 

800-852-77n Operator 24 Calif. 

800-824-7919 Operator 24 AK & HI 

TOLL-FREE LINES 


ACCEPT ORDERS Of'llY! 


For lnqukies or Information 

call 214-339-1324 


For technical aulst8nee 

cal 214-337-4346 

Ae=t\A:Vmi» 

Redbird Airport. Bldg . 8 
P.O. Box 24829 
Dallas, TX 75224 .... s2 
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The 80 Micro 

•IS 

80 Micro's 
Young Programmers' 
Contest 
1984-1985 

Grand Prize $300 and publication 

3 1st prizes-$200 each and publication 
Yonng Programmers' Contest 3 2nd prizes-$100 each and pos.sible publication 

3 3rd prizes-$50 each and pos.sible publication 
Honorable Mentions-Free subscription to 
80 Micro and pos.sible publication Age _ __ Date of Birt L.._ 

(These prizes are in addition to our regular article price.) Street _ ___ _ ________ 

City_____________If you're an aspiring programmer, 18 years or younger, enter 
80 Micro's 3rd Annual Young Programmers' Contest . Your en­
try must be for the TRS-80 Models III , 4, or 4P only. Pro­
grams will be judged on originality, documentation (more on 
this below), and program elegance. The age categories are 11 
and under, 12 through 14, and 15 through 18. All entries will 
be judged by the 80 Micro staff. 

Rules 
I. Final entries must be received by October I , 1984. 
2. All entries must be submitted in a 10 x 13" envelope and must include: 
typewritten, double-spaced documentation; a printed copy of the program 
Iii.ting; a magnetic disk or cassette containing the program listing, the documen­
tation, and a ny figu res or tables; and a completed entry bla nk. 
3. Documentation should consist of an explanation of the program, its purpose, 
how to usc it, and the necessary software and hardware needed to usc it, in­
cluding disk operating system {DOS) and memory requirements. (I f your entry 
requires unusual hardware configurations, query us before submitting.) Good 
documentat ion also points out the interesting algorithms and program tech­
niques used without giving a line-by-line account. Yonng Programmers' Contest 
4. Entries must be original and unpublished. 
5. All winning entries become the property of 80 Micro. 
6. Your a ge as of October I , 1984 will determine the category in w hich you will BOmicro
be judged. You must not have turned 19 by that date. 
7 . You may submit as ma ny entries as you like; however, each one must be sub­ 80 Pine Street 
mitted separately and must include all of the information and materials deicribed 
above. Peterborough, NH 03458 

State._____ 

Machine 
(circle one) 

• Model III 

• Model 4 

• Model 4 P 

Include this 
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Contmwrd from p. JIJ 

has created and produces either relo­
catable or absolute files. (A major 
deficiency in both Misosys' EDAS 
editor/ assembler and Radio Shack's 
EDTASM is their inability to produce 
relocatable files.) 

Advanced programmers will recog­
nize the value of an assembler like 
ALDS that supports macros (see Ta­
ble 3 for a summary of this and of 
other assembler features) . You' ll find 
macros useful if you need the same 
source lines several times in your pro­
gram. Once defined, macros let you 
refer to the section of code by the label 
that defines it . You no longer need to 
insert each instruction within the mac­
ro: The assembler automatically inserts 
the instruction sequence when it recog­
nizes the macro label in the opcode 
field of your source program. Another 
useful feature of macros is that you 
can pass up to 10 dummy parameters 
to the macro. 

The assembler lets you control 
which portions of the program you 
print during the assembly listing. 
ALDS also allows many useful in­
structions that manipulate the location 
counter 	 such as ORG, LITORG, 
RESLOC, SETLOC, and PSECT. 

The A LDS assembler can do condi­
tional assemblies that let you assemble 
portions o f a source file or code seg­

Dim:tiv~ 	 .-Unction 

EXTERN 	 Signifies tha t label is defined 

in another module 


PUBLIC 	 Allows another module to 
reference label by declaring it 
EXTERN 

PSECT Marks files as relocatable 

DEFB Defines byte 

DEFE Defines encrypted string 

DEFL Defines label 

DEFM Defines memory 

DEFR Defines Roman numeral 


string 
DEFS Defines storage 
DEFT Defines string with fITTt byte 

= lengl h of string 
DEFW Defines word 
APUSH Saves current print status 
APOP Restores print status 
MACRO Begins a section of code that 

performs a specific function 
EN DM Terminates macro sect.ion 

Table l. Directives available with A LDS's 
assembler. 

ments if a predefined condition is true. 
When writing a program for both 
Models III and 4, for example, you 
may want to assemble a segment of 
code only for the Model 4. You can in­
clude a conditional statement just 
before the code segment you want to 
assemble if the condition is true. 

Undocumented Z80 Instructions 

Have you ever tried to load the 
lower byte of the IX or IY register with 
a byte value (L D IX,A or LD IY,A)? 
These are undocumented Z80 instruc­
tions. Since the IX and IY index regis­
ters are 16 bits wide (a word) you can­
not, in theory, load an 8-bit (I-byte) 
value d irectly into the low-order or 
high-order 8 bits. ALDS supports many 
of these undocumented opcodes as well 
as many extended Z80 instructions 
that are internally defined macros. 

An example of an extended instruc­
tion is the TZ operand which tests a 
register pair for zero and sets the Z 
flag accordingly. TZ BC is expand­
ed to: 

LD A,B 
OR C 

If both the B and C registers con­
tain zero, the Z flag is set. If either 
register contains a non-zero value, the 
program resets the Z flag. This in­
struction also allows you to test the use 
of the IX and IY registers in a similar 
fashion . Note that Zilog doesn't sup­
port or document such use of the in­
dex registers. Although the instruc­
tions should assemble properly, they 
may not work on all processors, so be 
sure to test them in the target environ­
ment. 

The macro library extending the 
Z80's instruction set is a handy fea­
ture. Some of the extensions appear 
like those found on the 8088/ 86 Intel 
processors. For example, the com­
mand CMPD Opt, Op2,(Length) 
compares the string pointed to by Opl 
to the string beginning at Op2. 
" Length" specifies the length of the 
strings. The program decrements the 
pointers Opt and Op2 after each 
Compare instruction and sets the Z 
flag to reflect the result of the com­
parison. CMPI performs a similar 
comparison while incrementing the 
pointers. 

The Linker 

The Linker converts a relocatable 
file into an absolute file . Think of it as 

a chain that is incomplete until all its 
individual links are connected. Simi­
larly, when many modules or relocata­
ble files are linked, they create a com­
plete program. 

The Linker directives PSECT, Pub­
lic, EXTERN, Global, GUNK, and 
Link instruct the Linker to connect ex­
ternal modules and symbols. Table 4 
lists options available through the 
Linker. The ALDS linker represents a 
great improvement over EDTASM. 
According to the documentation, 
"The Linker links up to 200 external 
program sections (PSECTs) . The 
Linker Symbol table holds at least 
2,CXX} external symbols ....The max­
imum absolute object file which the 
Linker creates can be as large as 
TRSOOS will load." 

The Debugger 

ALBUG, the ALDS debugger, has 
all the features of Model Ill/ 4 stan­
dard Debug as well as added features 
such as setting permanent breakpoints 
with pass counts and temporary 
breakpoints. You can also execute one 
or more instructions at a time, specify 

Co-.-nd Dacrlption 

(Arrow Keys) Controls cursor 
C/ Slring I / Changes string 1 to 
string 2/ n string 2 for a speci· 

lied number of 
times 

D Deletes a line or 
block o f lines 

E Edits the current 
line pointed at by 
cursor 

F/ string/n Finds a string 
K Kills text in buffer 
H Prints all or part 

of text in buffer 
lnsens a line 
Displays text size 
and amount of free 
memory in buffer 

L filespec (SC) Loads a file into 
buffer; chains file 
to end of text al­
ready in buffer 
(optional) 

W Writes text buffer 
to disk 

M Moves block of 
text from one part 
of file to another 

Table 3. Command features available with 
A LDS's editor. 
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What Voice 1/0 ls 
Speech Systems for Your Microcom­

puter has information on all the latest 
voice technology. for business, 
home, educational, or industrial use. 
You'll find out what speech systems 
are all about-getting your computer 
to produce synthesized speech and to 
recognize human speech. You'll 
learn how you can use voice 110. in 
teaching programs, helping the hand­
icapped use computers, talking home 
appliances, factory and test equip­
ment, and more. 

Toonler 

Speech Systems for Your Microcomputer is 

available for $14.95. You can call toll-free for 
credit card orders, l-8«»258-5473. Or you 
can mail your order with check, mooey 
order, or complete credit card information to: 
Wayne Green Books, Retail Sales, Peter­
borough. NH 03458. Include SI .SO for the 
first book, s1.00 for each additional book for 
postage and handling. Orders arc payable in 
U.S. dollars ooly. Allow four to six weeks for 
delivery. WGBooks arc available at your 
local bookstore. Dealer inquiries invited. 

The Latest Speech Products 
A complete buyer's guide shows 

you what's available, from twelve­
doUar products to systems that cost 
thousands. You can use it to deter­
mine which products are best suited 
to your needs and budget. Current 
prices and addresses are given, so 
you can shop around without wast­
ing time or money. Speech Systems 
for Your Microcomputer also contains 
over 100 pages of reprinted 
manufacturers' data sheets. 

/?~ 

u '--...... 

r·~ 
jJ t 

And Listen. 

Your computer can do both. Speech Systems for Your Microcomputer is an 

introduction to voice input/output that shows you how. 

Speech Systems 
for Your --------------------­~Send me__copies o( Speech Systems for Your 
Microcomputer Microcomputer !BK7406) at $14.95 each, plus SI.SO for the first 
Gary A. Shade book, S 1.00 for each additional book for shipping and handling. 
BK7406 0 payment enclosed 0 MasterCard 0 VLSa 0 Am. Ex. 

ISBN 0-88006-073-5 
81/2 by 11 Card i Expiration date 
softcover, spiral 
bound Name 

254 pp. 

O ty SCatc Zip 

Wayne Green Books, Peterborough, NH 03458 

How To Do It 
Speech Systems for Your Micro­

computer 
shows you 
voice systems 
in action. For 
speech syn­
thesis and 
recognition, 
you'll follow 
the construc­
tion of pro­
jects, using 
some of the products described in 
the book. 

349885 
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a memory address as an offset (used 
when debugging relocatable code), 
and change the contents of a <llik file 
using the <llik zap mode. 

When displaying memory, the pro­
gram shows all registers along with 
any breakpoints set. One of the most 
useful features of the display is that 
the disaMembly of the object code that 
the program counter points to (the PC 
register) appears on the screen. 

The File Tnmsfer Utilty 

ALTRAN, the file transfer utility, 
lets you transfer pr~ you devel­
op with ALDS to any ~based 
TRS-80 (Models I, II, III, 4, 12, and 
16). You don't need a modem to 
transfer the pr~ since the com­
munications package works with or 
without one. You need the Model II 
ALTRAN package to transfer pro­
grams from the Model U1 or 4 to a 
Model I, 11, 12, or 16. The documen­
tation details the hardware and gener­
al setup of each machine you need to 
make the transfer. You can transfer 
source files, object files, and data files 
with ALTRAN. This utility lets you 
develop software on the Model III or 4 
computer for any of the other Tandy 
Z80 machines and transfer the fm­
ished product to the target machine 
with little difficulty. 

Probletm 

Several bu~ in the Linker appeared 
when I linked 32 modules and some 
14,<XX> bytes of object code. If there 
are too many undefmed external la­
bels (approximately 15), the program 

Oiftcthe Falldiotl 

Map Produces each PSECT name, 
stan address, the program's 
stan, end, and transfer ad­
dresses 

XREF Cross-references alphabetically 
each symbol dcclarcd Public or 
External, the absolute address 
of the label, and all addresses 
refettnclna the label 

SYM Prints alphabc:tical listing of 
each Public or External 
symbol 

Disk Saves listinp produced by 
SYM, XREF, or Map to disk 

PRT Directs output to printer 

Table 4. Options avaiJabk through ALDS's 
linker. 

han~. bombs, reboots, or fills the 
screen with garbage. While none of 
my source programs or relocatable 
files on disk were harmed, it was a nui­
sance until I found where all the unre­
solved labels originated, declare them 
as public, and reassemble the modules. 

Another problem surfaced when I 
used the assembler with the W switch, 
the Wait-on-Error option. Only odd­
numbered errors stopped the assem­
bly. Should your source program 
contain an error, the first error en­
countered stops the assembly for your 
inspection. The next error doesn't stop 
the assembly, though the error is 
marked on the listing. 

Other than these two significant 
flaws in the development system, I en­
countered no other problems. The sys­
tem handled all small program linkage 
without hanging up or bombing. C"ve 
used this system to link a 14,CX»-byte 
program containing nearly 900 labels.) 

Documentation 

The 37~page ALDS manual is ex­
cellent. Generous examples through­
out the text detail sample uses of each 
directive and of the extended instruc­
tions in the package. The standard 
Z80 instruction set in chapter 9, the 
same as that found in EDTASM or 
Radio Shack's Series I Editor/ Assem­
bler, is similarly excellent. The docu­
mentation is not a tutorial, though; 
while it clearly presents how to use 
each portion of the ALDS package, it 
assumes that you 're already familiar 
with Assembly language. 

Conclusion 

If you' re a casual or a novice As­
sembly-language programmer, ALDS 

isn't for you; I recommend you buy 
EDTASM and some good books on 
Z80 progranuning instead. But if 
you're serious about programming 
and want a development package that 
represents the state of the art , ALDS 
isn' t only a mUst: At $149, it 's a bar­
gain.• 

Disk-Zapping 
On the Model 4/4P 

by Teny Kepner 

E very Model 4/ 4P owner should 
own a copy of Super Utility 

4/ 4P, a streamlined version of Power­
soft's <llik-zap utility adapted to the 
unique all-RAM environment of the 
Model 4/ 4P. Super Utility will pay for 
itself as soon as you recover one im­
portant file . 

Super Utility Plus users will fmd Su­
per Utility 4/ 4P to be almost ident ical 
in capabilities, though some of the 
procedures in the 4/ 4P version are dif­
ferent. (For a comprehensive review of 
Super Utility Plus 3. la, see 80 Micro, 
October 1983, p . 110.) You still have 
the Zap, Purge, Format, Back-up, 
Repair, Memory, File, and Configura­
tion utilities. In addition, Super Util­
ity 4/ 4P offers other functions (see 
Table 5). 

The only significant difterences be­
tween Super Utility Plus and Super 
Utility 4/ 4P are increased buffer space 
(by about 16K), faster operation 

Super Utility 4/ 4P 

Powersoft 

11500 temmons E.'Qll'CS5Way, 
***** 

uite 125 

Dallas, TX 75229 
214-484-2976 
Model 4/ 4P, 64K RAM 
One disk drh·e 
(fwo are prefemld) 
$91).95 

Easy to use? ***** 
Good docs? ***** 
Bug free? ***** 
Does the job? ***** 
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WRITE MAINTAIN 
TEACH LEARN 

Bibliographies in 

American Psychological 

Association or Modem Language 

Asc;ociation or American Medical 


Asc;ociation form with 

BIB/RITE 


For TRS-8Q'N Models I. 111, 4, II , 12. 16 

MS.DOS™ FOR IBM P.C ."™ and Com­
patible Computers Apple lfTM and Compat­
ible . 40 or 80 Column 

CP/M rM with MBasicTM for: 
IBM P.C.TMwith C PIM-86"'M Kaypro llTM and 
other models OsborneTM SD or DD XeroxTM 
820 Superbrain Jr .TM Some Morrow Micro­
DecisionTMformats. Others on special order. 

For details see 80 Micro , 
November 1983-June 1984 or write. 

PHONE : 605-624-2948 
One computer, individual user $45.95 + 
12.50 postage aod hanclling. One computer, 
multiple intts 1150 + S2.50 postage and 
handling. Up to 10 user's guides for multiple 
users, three sent If not specified. User's Guide 
only (24 pp. 8 Vt " x 11") $3.50 + SI postage 
and handling. Applies to purchase. 

i..- O n approval to institutions. • 

.... Dealer inquiries invited. 


Robert E. Litke, Ph.D. 
432 Cottage Avenue .- 4~ 

Vermillion, South Dakota 57609 

STAR MICRONICSSANYO MBC SERIES 
We have the LOWEST prices. GEMINI lOX 

Call us before you buy. '245 
COMPUTERS PRINTERS EOUIPMlNT 

EPSON 

111f' C.Hoh e+• 
~r "111:•• 

~··lli@if·i ........ct•• 
MU•znlftNN 
TALLY Diablo 

Transtar TC•1-.. ~-=--

VISA and MasterCard. aa::epted; alsoWue Transter of funds 
directly tram yourbank to ours. 

ITilCIO 

max>agemeni
systems,1nc. 


Asklor 
brarxisa! a tree copy 
Name 2803 Thomasville Road East 

Cairo. Georgia 31728
wOOle!ale dourFor info.call 912-377-7120prices latest a:rtalog 
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(thanks to the 4/ 4P's 4 MHz system 
clock), removal of the cassette in­
put/ output capability, a simplified 
system configuration screen, support 
of the TRSDOS 6.X disk format in 
addition to all the other TRS-80 for­
mats, and removal of the Jump­
to-Memory and Memory-to-Track 
routines (increasing the buffer space, 
although you can still perform 
memory-to-disk and disk-to-memory 
transfers). 

But if, like me, you were hoping 
that Super Utility could help you fix 
your blown CP/ M disks, you'll be dis­
appointed: Unlike the Model 4/ 4P it­
self, Super Utility 4/ 4P does not sup­
port CP/ M. Lack of standardization 
in the 5~-inch CP/ M disk formats 
makes it impractical to support them 
and all the TRS-80 formats. The 
512-byte sectors that some CP/M 
computer manufacturers use would 
require redesigning many of the Super 
Utility 4/ 4P displays. 

Another surprise was that Super 
Utility 4/ 4P's screen display is like 
that of a Model l/lll's-64 characters 

wide by 16 lines long. Of course, the 
advantage to keeping the display the 
same size as that on the Model I/III is 
that Powersoft could use much of Su­
per Utility Pius' s code, making only 
minor revisions in the documentation, 
and thus releasing the 4/ 4P version so 
quickly. • 

Comnmid Function 

Fl Returns you to the main 
menu 

F2 Toggles the sound function 
to beep whenever a prompt 
appears 

F3 Takes you to the configura­
tion screen 

Clear-A Toggles the small graphics 
characters in and out of 
motion 

Clear-V Displays the program's 
version number 

Clear-S Displays the program's serial 
number 

Clear-W Displays the program's 
author credits 

Table 5. Additional commands available 
with Super Utility 414P. 

Tune In, Log On 
With Videotex Plus 

by M.J. Batham 

I f Videotex Plus were the only Mod­
el 4 communications software on 

the market, I'd certainly buy it. But 
even though its price is reasonable, I 
can't recommend the package to the 
first-time user who would have to 
learn hexadecimal codes in order to 
operate it. 

Videotex Plus uses the Model 4's 
full 80-<:olumn by 24-line screen dis­
play. It comes with one free hour of 
non-prime-time use, an ID number, 
and passwords for the Dow Jones 
News/ Retrieval Service and for Com­
puServe. The package also includes in­
struction manuals for the communica­
tions program, for CompuServe, and 
for Dow Jones. 

In addition to the software, you 
need a modem for telecommunica­
tions. Videotex Plus supports an auto­
answer / auto-dial modem; 110, 150, 

<&nlh Jlug 80 

Ehm1nate disi( reboots and data loss due to oxi ­
dized contacts at the card edge connectors. 
GOLD PLUG IO solders to the board edge con­
nector. Use your extSting cab6es. (if gold plated) 

GOLD PLUG 80 Mod I Mod Ill 

GOLD PLUG IO Mod I (6) 
Keyboard/El (mod I) 
Individual connectors 
GOLD PLUG 10 Mod Ill (6) 
Internal 2 Drive Cabkt 
Mod Ill ExpanSIQn port 

Awa1la1>1e at y0ur tavoute dnle< 0t Older Oirect from £.JUI. CO. 

O~al~r lnquut~S lnwol~d 

USA~$1 45 Can/Miia $4 

Fcntgn $7 TEXAS 5'11. TAX 


• lr~TanovCorp 

TRS-80+ MOO I, Ill, COCO, 
TIMEX 1000, OSBORNE, 

Tl99/4a others 
COCO MODULE INSTALLATION AVAILABLE 

COCO Disk Module 

COCO Oisi( Module (2) 
Ground tab extensK>ns 
Disk Drives (all A. S.) 
Gold Disk Cabkt 2 Drive$44.95 
Four Drive Cable

15.95 Model I, llU4 
$7.95 

PERCOM HARD DISK 
48.95 

~ 

tGroundtab 
extensions 
....... 


$16.95 
INCL 

$7.95 
29.95 
39.95 

5 Mb Herd Disk ..• • •....... . . S 995.00

29.95 10 Mb Herd Disk .. ...• •...•...$1450.00

9.95 SYNCOM DISKETTES $17.95110 
(SINGLE SIDE> DOUBLE DENSITY) 

GOLD PLUG 80-E.A.P. COMPANY ,,,. 21s • 

P.O. Box 14 Keller, TX 76248 (81n 498·4242 
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XENIX 

MULT I-USER SOFTWARE 


WE HAVE THE ANSWER ! 

MODEL 16 TRS-80 ACCOUNTING 


ALSO AVAILABLE AS 
SINGLE USER FOR 
THE MODEL ll & 12 

NEED SOMETHING 
SPECIAL? 

CALL US! 

SuS, ,.._ f SS Af'.; SV. EP~ f ..lA ~E.AtO\JS lJUS 'i!E .... 
•1-4f PRl")GR.A\AM fR \ ASSOCIA 'lS 

r R )t.'P\JHP PA0FfC.St0NA1..S 


• ACCOUNTS RECEIVABLE • ACCOUNTS PAYABLE 
• GENERAL LEDGER • PAYROLL 
• INVENTORY/INVOICING • JOB COSTING 

$595 EACH ,.,ODI F -.1'•10NS Ak( •v•1tA8 E 

MANUFACTURING INVENTORY $995 

THE PROGRA MMER & ASSOCIATES INC 

10802 FOREST LANE SUITE 110 


DALLAS TEXAS 75243 

1 214 341 -9874 ..-2"8 

.................. A .................. A ... A ............ ... 
... ... 


... OMNITHC COMPUTERS INTERNATIONAL, INC ... 
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... a- Po,... Suopply ond uue.·-·--··-··---···----1S.OO or I 0 for 600.00 
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DISK Ill KIT 
(MODEL Ill & 4) 

SERVICE 

Includes power supply, controller, 
mounting hardware and applica­

TRS-80 Model l 
TRS-80 Model 111 
TRS-80 Model 4 

IBM PC. XT 
APPLE II. lie. Ill 
Also. many prin ters 

128K 2drlves • VR-RS232 • 
Sound Generator • TRS-DOS 6.0 

$1649.00 

16K - 64K Ram Upgrade 
64K - 128K w / Pal 

(RAMPAK II ) 
PAL 

$69.00 

84.00 
34 .95 

ble cables. 
DISK Ill KIT w/o Drives 
DISK Ill KIT 1 Drive 
DISK Ill KIT 2 Drive 

VR RS-232 

S218.95 
394.95 
595.00 

Direct Replacement for the 
RS 26-1148 

$77.95 

Puot~neaprlCf"\ rt f lt"(I <dVldt\( JUf N P'k~.t'~ \UtJj't"1.:I 
to ch.M'lrr wut'Ol..lf (V'l(J(f" TRS 8:) w'(J tl?'SOOS vr t•~..it-· 
""""' ol T4l'Cj (.o<p 

We repair and maintain floppy disk dnves. 
Tandon- MPl-CDC- Shugart. 
90 Day Warranty on all repairs 

Call us for printers. diskettes, 
modems, paper and ribbons. 
A lso, call today for our price list. 

Hours 8:30am - S:OOpm EST 

Sales Representaaves are available at 

800-345-8102 
or in PA 

215-461-5300 

777 HENDERSON BLVD. • FOLCROFT, PA • 19032 
..- 10 
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fer to have the same 10 keys appear 
each time you load the program by 
calling the file name vidtex. 

While running Vidcotex Plus, you 
can tum the printer on by pres.gng 
either the clear or control key and then 
the R key, or off using the same se­
quence with the T key. 

You can upload and download files 
created off-line while on-line with the 
host computer, saving dollars of con­
nection time fees. The Videotex Plus 
program also supports XMODEM 
protocol-a technique for verifying 
file transmissions from one computer 
to another. 

The most significant difference be­
tween Videotex and Vidcotex Plus is 
the latter's capture buffer feature. Us­
ing the Meta keys (from the Greek, 
meaning " to change"), you can ma­
nipulate the RAM buffer in various 
ways (see Table 6). 

The manual warns that a full, edited 
buffer may be too large to reload into 
Videotex, and suggests that you use 
clear-S only with a word processing 
program that can capture a long file. It 
suggests using clear-A (abort) when 
prompted for a file name to cancel the 
save operation, though this defeats the 
purpose of the capture buffer itself. 

The program has some nice features 
with the auto log-on techniques. You 
can create as many log-on files as you 
have room for on the disk, or specify 
which disk contains the log-on fiJc, if 
you have a two-drive computer. 

Separate communication settings 
can be set up for each file. You can set 
pauses in dialing or delays in the auto 
log-on commands. If it doesn't estab­
lish the connection with the host com­
puter right away, the program keeps 
trying the phone number until the host 
answers. 

You can change full- to half-duplex 
operation ea.Wy, and the program sup­
ports the XON/XOFF functions (non­
visible characters that one computer 
sends to another to tell it to resume or 
stop transmitting, respectively). 

VlDTEX S is another feature in the 
software package that allows you to 
load a program, select a menu choice, 
log on to a store-and-forward inf~­
mation service, and receive and save 
up to 48 pages of text. 

The VIDEDT portion of the pro­
gram is menu-driven and sets up auto­
dial and auto log-on files, prints them 
out, and saves them to disk. 

l>ocameot8tioa 

Videotex Pius's documentation 
isn't designed for the first-time user. If 
I had just purchased a Model 4, un­
packed it from the box, and attempted 
to use Videotex, I would have become 
frustrated very quickly. 

The 43-page manual has plenty of 
blank spaces. Rather than referring 
me back to the complica1ed Model 4 
owner's manual, the author should 
have included a paragraph explaining 
how to format and back up the pro­
gram disk. 

The VJDEDT portion of the pro­
gram (to create auto log-on and auto­
dial files) requires some technical ex­
pertise: You must set up the files in 
hexadecimal code! 

To make matters worse, there were 
bugs in the manual especially confus­
ing for a new user. The first line of a 
sample log-on file on page 10, for ex­
ample, reads "IWCIP2l"-meaning 
"Wait for carrier tone detect and 
pause two seconds." But the step-by­
step instructions show ' '<control> 

a--.d 1-'mldioa 

Ckar-0 Opens buffer to cap1ure data 
(instead of cmpiaYina. then los­
in& infommion) 

Clear-S Saves ediled YerSion of buffer 
infommion to disk 

Clear-U Saves file to disk exactly as re­
ceived (uscful for graphics 
plllCS) 

Clear-C Closes buff er 
Clear-Z Clears buffer (after you save 

file 10 disk) 
Clear-D Displays buffer contents (con­

trol-S stops, control-Q contin­
ues, and dear-A aborts cmpiay) 

Oear.C Saves copy of screen in memory 

wmout opening up buffer 
Oear-l Loads a ~ lie from disk 

(cnor ~ <mplayed for a 
file too large) 

Clear-V Transmits file just loaded to the 
host computer (saves connect 
time since you create file at any 
time, and send it quickly while 
being charged for connection 
fees) 

C1ear-Y Leu you upload buffer CIOl\lents 

one line ll I time 
Clear-P Prints RAM buffer contents 

(after either dcar-R or c:ontrol­
R has turned pmter on) 

Table 6. Vickotex Piii.s's Mda k~ys manip­
ulat~ the RAM btJ/Jn-. 

300, (JOO, 1200, 2400, 4800, and 9600 
baud speeds; and both full- and half­
duplcx communications. I tested the 
program using the Modem I (which is 
limited to 300 baud speed and has no 
auto-dial/auto-answer capability), 
and the Rixon 212A modem (which 
offers 300/1200 speed and auto-dial/ 
answer features). The software worked 
well with both. 

Special Features 

An essential feature in a communi­
cations package is flexibility in setting 
communications parameters. Three 
hundred and 1200 baud speeds arc the 
most common, as arc 8-bit word 
length, no parity, and I stop bit, or, 
for CompuServe, 7-bit length, even 
parity, and 1 stop bit. The program 
defaults to the 8-bit length, no parity, 
1stop bit setting used by most bullctin 
boards, MCI mail, and Dow Jones. 
You can select any of the 12 UART 
(Universal Asynchronous Receiver 
Transmitter) configurations for tele­
communications. 

Videotex Plus supports dialing 
from the keyboard and auto-dial and 
auto log-on settings-features impor­
tant to Modem II or Hayes/Rixon 
modem owners. 

You can prerecord strings of in­
formation-a~rd, user ID,~ 
other information needed to ~ an­
other computer or an information ser­
vice. You can define up to 10 keys with 
clcar-F. After creating each key string, 
you can save the key function to disk 
and create different file names for 
other sets of 10 keys. Or you may pre-

Videotex Plus 

*** 

Tandy/Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Model 4, 64K RAM 
$49.95 disk 

Easy to use? * i:li:li;('{:( 
Good docs? ***** 

Bugfree? ***** 

Does the job? ***** 
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BUSINESS CHECK LEDGER+ 

ADVANCED BOOKKEEPING SYSTEM 


$99.50 

Checb ledger, expense ucounts ledger, deposit accounts 
ledger, deposit ledpr, ucounts payable ledger, payee ledger, 
bAnk file, add-edit-display-print for Heh file . 

.Undies thrft INnb with thrft wries of dieds numbeft per INnk. Cm 
~t dieds into nine different ttpeNe KCOUnb. list checks by check 
~. payee, or ttpeNe. aec:onciles INnll INbnce by cluri.. 
chedt, MICI depolits.. aequires two ~ driWI. Pfi~ MMI 4lk ltAM. 
lntepaites with as ~ payroll 26-1556. Model I. Ill... or MAXIO. 
Mainuail conuins stes>bv"*P procedures lot aill futures aind entries. 

Data Stored in Business Check Ledaer + 

• BANK FILE <Max l Nnks> 
• 	 CHECK FILE <Max 9-thrtt Nnks 

and three series each Nnk> 
•DEPOSIT ACCOUNT FILE <Mu 100> 
• 	EXPENSE ACCOUNT FILE <Max 100> 
• 	PAYEE FILE <Mu 998> 
• DEPOSIT FILE <No Mu> 
• ACCOUNT PAYABLE FILE 

.,.. 371 FOi OUAllS wam 

JAMES RUSSELL 

110 Beechmont Dr., Cormel, IN 46032, (317) 840-8553 


COLEMAN COMPUTER 
* Model I, III & 4DISK~~ * 

AU PIUCES AJl£ fOR DISK VEISION l.t>'USS 0Tl<Ul\1SE STATED CASS£Tn VU<SIONS S> oo LOWER 

UNI.I.SS Sl'tClflED. SYSTIM llEO\IUUMINTS ARE llX DISK - !ok CASSl'!Tt 


ow w: lt4't C- l tl • .,, 
Dltl. .aK l f.. C.-llJ.U"° 

.o!-.-- ""' """-c;..i~......... ............ ""..,~-·

w ll0 ....... C\1Df.1 #1M1 tt)...., ... 


' 

1Yl"( .....,,,,,.,,, .. flS 

""'°'-'1'tt'i "4A"'-ACU ,.., 
MN WORD nocusoa 1• tiS MAC'Hblo1. ~o ru JOaT ie tt 
PH<7"'o'l MUSAGl SlCJ.nAJ:r co.Y. CW,1 it 4't flU SlflU I• ., 
lw!USACI Dt<l\.AY Ct.'1'U 1A .,. JCl'YIO.UO nu SORT u ''QA,, lJ*ll( raNT 1•., PttOTO JUDI l!lo'DlXD. ..., 
J.."-IO CKAR.ACTU OtSl\A'r u ts fl.AJH CAI-OS I 1•"J 
MAIUm I C-. e ts o..&; ..t! HCNl f!'oo"\'fSTOlt't ..•• 
MAa M()fl.TTOl h 9$ IM.TA F'IU MlRGl t: '' 
M'lNlOltl ca-."TltOl IOlt CAUnTI ic-wo..i,- )It., A00Rl51HHOl.."t llRllfDA.'t CQLCTOA\' , • • • 
lAn Pill."< ntTlM 1•., ll(l)RD l""- C:O.UCTIO-- C-.'tJl"\U 

Smet'°' FRtt Sot1..M~ ,.., °' pUo OtdiH by c..u.n, 
(212) 454-9833 

~ p ov.dr ~}mt "'""°" for ow n.tlOlrwfs 
.,.. 402 

SHIPMENT SCHEOIJU COO • M...,. 0... - S.- °' ~ u y 

Pmon.J Chrc\. - W~ 5 Mll'lf'K ...._,., 


ltwt~ $1 00 511.i~s • H.tndhna Add S2 50 ti you wuw 111 ~ COO 

COlfMAN COMPIJTER st:RVJCES • PO BOX 5118 • ST. ALBANS. N.Y 11412 

Communications Gap? LETS TALKT~ ! 

TRS·80 Model IllIBM re 6. mi 	 ni 
TRS-80 Model 2. 

re~ ~ 	 ~ 4 . 12 and 16 

I 	 I
b 

COMPAQ'' I [I l.J 1-------------111 l•I) TondyZOOO" 

LffS TALK CLOSES THE COMMUNICATIONS GAP anomet Precise~ Easil}t Without professional. expen­
8 ETWEE N TODAY "S PO PU LA R PERSONAL sive data processing expertise. 
COMPUTERS. LETS TALK allolovs rwo computers to communicate 
LET'S TALK is a complete package for fully supported direcdy with each omer In a -conversatioMI mode·· 
communications between any of these computers. In when not acrually transferring data. And. LETS TALK 
any direction. Without additional expense. can send or retrieve files ofany size from unattended 
LETS TALK is a simple. straightforward pro- computers. at three different speeds. 
gram mat transfers ASCII data flies. including GOOD GROWTH AND EXPANSION REQUIRE 
BASIC and VisiCalc . from one computer to ~ 1J OPEN COMMUNICATION. LETS TALK. 

SCF~CCfV 

MUlftl dollus And sense out of lnforaulon. 

TlS-80 i> • regi>rered rroldem•irk ol T.m!y Corpor1tion. T.ondy 2000 i> • rroldem.,k ol T1ndy Corpor1tion. Vi.I u l< n1 regnrered rroldenwrk ol Vi>iCorp. 
lllM re and re Xl u e regi1rered rr~e....,ru of l llM Corpor• tlon. COMPAQ is• rr~e!Nrlr of Cr>mpl(I Compurer Corpor1!ion 

a dMslon o1 me good'""" group. Inc. 12900 ttt.ron lld.. o.lo•. r,,.,. 75230 (2141 H 9·608S ..-496 
LffS TALK lnOK!es al ctnkettn for e.w:h ol me - compurer.. Suggnred rer.ol price ol S149 .00 • '5.00 shipping. 

"' s.. Liii ol AdWrtis.,, on P•f19 152 	 BO Micro, September 19lU • 171 

http:JCl'YIO.UO
http:Dt<l\.AY
http:UNI.I.SS


Softronlcs Monthly Spec,.I 

RETAIL 

R/S Mod 4 64K. 2 Drives 
& RS232 $1599 

Epson RX-80 s 399 
Paper & Diskettes s 79 
Hayes Smartmodem 300 s 289 
Modem & Printer Cables s 89 
SoftPac Software s 149 

Total Regll $2604 
SCS SpeclaJ $1759 

When buying a Model 4 from anywhere 
else. ask chem 1f 1!'s 100% Radio Shack from 
1he fac1ory A 101 are natl Softronics sells 
ONLY I 00% TRUE Radio Shack with our full 
90 day warranry All o cher equipment 1s 
shipped with the full manufacturer's war­
ranty We w ill sell nothing elsel 

Mod 4 64K. 2 Drives. RS232 S 1129 

Mod 41281<. 2 Drives. RS232SI179 

Mod 4P 64K & 2 Drives 51069 

Mod 4P I 28K & 2 Drives $1099 

Hayes Smartmodem 300 s 203 

Hayes Smartmoclem 1200 s 479 

Novatlon J-Cat s 100 

Okldata Ml-80 s 169 

Okldata Ml-82A s 309 

Okldata Ml-83A s 539 

Okldata Ml-92(PJ s 419 

Okldata Ml-92(SI s 509 

Okldata Ml-93(PI s 679 

Okldata Ml-93(SJ s 769 

Epson RX-80 s 289 

Epson RX-80FT s 329 

Epson FX-80 s 469 

Epson RX-I 00 s 519 

Epson FX-100 s 679 

Epson L0-1500 $1195 

Gemini 10X s 279 

Delta 10 s 429 


E.>cclud1ng the speoal. each computer pur­
chase includes s 150 worth of free software. 
You ptck the softwarell Call for de1.a1ls 

SOFTPAC ... Our proven 1ntegra1ed soft­
ware system for R/S computers Featu11ng 
word processor. spreadshee1. database. 
commun1Cat1ons and graphics The only 
fully integrated package available at this 
p11ce with FREE updates! Now only 
S149.00I 

Softronla 
Computer Systems 


2300 E_ 14th St .• Suite 201 


REVIEWS 


Tulsa. OK. 74104 
918-749-6211 .-396 

W• acc<PC Money O~ Bank W•.., C«t•l"'1 and ~­
KlNI Chr<:k\ """"""' (nt'Ck ()tort\ Wiii !>< O<OC......:l 
AFTER oan-. clearAnce "AOO J% ror u11pp1ng 
·~ aoo o ~ ,... ·Pnc.., ana ..,_., 
\UDJ<(ltO CNf'q' • ~ alt hnol •JO Clay wrlltffl P 0 \ 
lit Wf'4comro ,..om gowt agerctn \Cnoot\ ano Fonune­
1000 hems R.lOoO St\ack " 

fM o1 T"""f Corp 

<I> WN<I> <control><l>WC<I>" 
- meaning "Don't wait for the carrier 
tone." The sample on this page ap­
pears in both upper- and lowercase 
type. When I typed in the hexadecimal 
codes in lowercase, I kept getting error 
messages until I realized that hex codes 
require uppercase. 

Pages 14-21 illustrate three meth­
ods of using an auto Jog-on file for 
communications. Method A, the most 
difficult and confusing, appears first, 
with B and C, the easier methods, 
shown after I wasted time learning 
method A. Why doesn't the most effi­
cient method appear first? 

There are good illustrations and in­
structions using the Meta keys and the 
control keys needed to edit files. But 
the patch add~ for Meta-Q are 
most confusing and no examples were 
given. 

The manual needs a short glossary 
to define esoteric terminology, as well 
as an index. 

Dnwbacks 

Other communications packages 
such as Microterrn (Micro Systems 
Software) set up files using "1200" for 
speed or "8" for word length or "E" 
for parity. I find this much easier to 
use than the Videotex system of 1n1 
for 1200 baud, or IE41 for 8-bit length 
and even parity. 

Another problem with the defmi­
tion of the Meta keys is that clear-P or 
control-P turns the printer on. ln 
CompuServe, I frequently use the con­
trol-P to politely break a scrolling 
message and return to the main menu. 
A control-C is a rude way of stopping 
the program, and sometimes takes me 
out of the special interest group and 
back to CompuServe's main menu. 

You also can't go into DOS from 
Videotex Plus and then return. If, for 
instance, you want to upload a file 
while on-line, but have forgotten the 
file name's exact spelling, you have to 
log off, exit the program, get the direc­
tory, reload the program, and redial 
the host computer. 

You also can't use the Model 4's 
built-in clock to generate a message 
later on. CompuServe is busiest be­
tween 7 p.m. and 10 p.m. weeknights. 
But with Videotex Plus you can't up­
load or download E-mail at 3 a.m. as 
you can with other communications 

Three other minor features this pro­
gram lacks are: a translation table (to 
send ASCII codes your Model 4 may 
not have), generation of a true Break 
signal (as opposed to a control-Q, and 
the ability to add a line feed or a car­
riage return in case the host computer 
doesn ' t send one. • 

Amazing Adventures 
East of Java 

by Thonm L. Quindry 

Spider-like Drut monsters have 
stolen the city's fuel supply. As 

Hunting Harry, you get eight chances 
to explore the Drut's volcano and 
retrieve the stolen fuel cells. Harry 
must evade the monsters and other ob­
stacles before he can return the cells to 
the basements of the city's buildin~ 
and win the game. 

This is the scenario for Volcano 
Hunter, an ingenious machine-lan­
guage, arcade-style adventure game. 
While Volcano Hunter doesn' t require 
fast reflexes, it' s notable for the 200 
graphics screens that comprise the 
giant maze through which you travel. 
You control the game with the arrow 
keys and space bar or a joystick. The 
time bombs you drop by pressing the 
space bar blow up Druts but can kill 
Harry too, if you don't drop the 
bombs strategically. 

Vokano Hunter 

**** 
Lap Video Entertainment 
P.O. Box 1736 
Mississippi late University 
Mississippi State, M.S 39762 
Models I and m 
16K RAM cassette, $19.95 
32K RAM disk, 522.95 

Good graphics? 
Good docs? 
Fast? 
Cha/Jenging? 

***** 
***** 
***** 
***** 

software. 
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Overcoming Obstacles 

As you guide Harry through the 
maze, you encounter new obstacles 
with each new screen. You don' t see 
adjoining screens until Harry enters 
them, so remembering obstacles be­
comes a key skill to successful play. 

Conveyor belts, water, and the vol­
cano itself are all obstacles for Hunt­
ing Harry. The conveyor belts move 
him from one part of the maze to an­
other, but they become an obstacle 
when they take Harry in the wrong di­
rection. 

Other obstacles that Harry must 
avoid are the drop-offs. Sometimes 
the drop-offs are on the next screen 
which is unseen. Harry must jump just 
before entering that screen in order to 
be safe. 

The Druts have filled some of the 
maze with water. Harry's air supply, 
the level of which is displayed at the 
top of the screen, lets him travel 
through water, but when his air runs 
out you lose one of your men. Similar­
ly, another gauge on screen measures 
body heat: If Harry remains near the 
vein of hot lava that flows through the 
active volcano, his body heat rises to a 
fatal level. 

The Druts themselves are the most 
serious obstacles. They kill Harry on 
contact and appear just about any­
where. Some areas in the maze are safe 
from Druts: They can't get inside the 
buildings though they might appear 
on top of or beside them. Druts can' t 
enter designated peace zones nor can 
you drop bombs there. But the Druts 
can appear in groups and surround 

you. Sometimes they don't attack 
right away, waiting until you make 
a mistake and walk into them. If 
you're patient, they can go to sleep 
and you can walk right past them. 

How to Score Points 
You garner the most points by 

bringing back the fuel cells-worth 
2,CXX> points each-to the city's base­
ments. Transporting fuel cells success­
fully is the only way to get a high 
score. Getting fuel without returning it 
to the basement nets you only 50 
points. You can collect all the fuel you 
want before returning to the base­
ment, so you only have to make one 
return trip. Knowing your skill limita­
tions is important since many of the 
same obstacles are present on the re­
turn trip. 

Getting the gold that the Druts mine 
in the volcano gives you 200 points. A 
beamer (you'll know it when you see 
it) gives you 100-200 points. For every 
screen explored you get 20 points. Kill­
ing a Drut monster gives you from five 
to 45 points. A direct hit with your 
bombs scores more points than an 
indirect hit. 

Documentation, Sound, and 
High Scores 

The instructions provided with the 
game are minimal. For one thing, the 
documentation doesn't explain the 
pause feature. After much trial and er­
ror, I discovered that pressing the P 
key pauses the action, while pressing 
the C key continues the game. 

The sound effects available through 
the cassette port are nice but not neces­
sary for play. 

My final criticism of Volcano Hunt­
er is that you can't save high scores, 
something you routinely expect in a 
game of this quality. • 

Model 4/4P Basic 

For Neophytes 


by Teny Ke.pner 

A s a Model 4/ 4P owner, you've 
discovered that the Basic manual 

that came with your machine is in­
tended only as a reference tool. If you 
already know how to program in 
Basic, that's not a problem. But if the 
Model 4/ 4P is your first computer and 
you know nothing about Basic pro­
gramming, then you need David A. 

The Expert 

Chess Knowledge System 

by Wiiiiam Ank 

Opening Book U1 
Upgrade Stinks 4.0 to play 

with the book opening know­
ledge of a master (Stinks 4.0 
Chess is required). 

Features: 1152 opening 
variations up to 19 moves 
deep for Model 111 or 4. 
640 variations, up to 17 
moves deep for Model I, 
plus other enhancements 
to Stinks 4.0 

Please specify Model I. 111 , or 4. 
48K disk Only $24.95 

Sfinks Chess Tutor 
,,. 

' '' ., 
' 

'1'1 
., 

., 
"' '•' r•·i I 1f 

: " It ' 
,. '' ..·.· 11 

I' ,j II l ,. I' ,,, 

lr " t. 

" ,. .. .' I I 1 

v Only $24. 95 

To order, please see your dealer or 
send check plus $2.00 shipping to: 

WILLIAM FINK 

Suite 24-B, 1105 N. Main St. 


Galne1vllle, FL 32601 

or call (904) 377-4847 


Eaa!e ~226 
Florida residents add 5% sales tax. 
·on Model 3 w/speedup by Holmes Eng. 
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REVIEWS 


Lien's Leaming TRs-80 Model 4/4P you through the Basic command hier­Overall, the book
Basic. archy, starting with the Print com­

Lien's prose is marked by the same is well written and mand (putting information on the 
style that won him awards for his video display) and ending with the ma­thoroughly researched, 
manual Leaming Level I BASIC: chine-language interfacing conunands 
plain English explanations, humorous though it does have (USR, VARPTR, INP, OUT, and 

SWAP) 375 pages later. (He doesn't a few problems. cover disk input/ output commands, 
however, reserving the topic of diskLeaming TRS-80 asides, important notes and sugges­
data storage and its techniques for a Model 4/ 4P Basic tions set off from the rest of the text in 
future book .) graphic sidebars, cartoons to break 

After these Basic conunands come the monotony, and simple examples to 
four chapters on flowcharting, debug­illustrate the point under discussion. 
ging, chasing bugs, and identifying 
programming errors. Next are chap­CompuSoft Publishing C.Oune of a C.Ourse 


525 Broadway 

**** 

ters on the answers to program exer­Lien assumes you have a full-fea­
cises, special user programs, and theEl Cajon, CA 92021 tured Model 4, with dual disk drives 

483 pp. appendices (an ASCII chart, reserved and 64K of memory, and that you
$19.95 word list, error mes.sages, system com­have absolutely no idea of what you 're 

mands, and a hexadecimal-to-decimal doing. He starts off with the computer 
conversion chart). plugged in and sitting on your desk. Well written? Lien divides his tutorial into eight ***** From that point on, he tells you 
main sections: getting started; elemen­Organized? everything you need to do, including***** tary Basic; strings; variable precision formatting and making a back-up ofThorough? ***** and math; display formatting; arrays; your system disk, and how to get into Readable? miscellaneous information on graphics,***** Basic. 
PEEKs and POKEs; and programOnce you're in Basic, Lien takes 
control. Each chapter introduces sev­
eral new commands, gives several 
exercises to practice them, and sununa­
rizes the commands and concepts 
covered. \,.ien provides an answer key, 
along with explanations, at the end of 
the book.BRICKWARE 

Overall, the book is well written and 
If you invest in brick and mortar, then you should invest thoroughly researched, though it does 

in our brlckware. Investor Ill r•. Designed by real have a few problems. Lien fails to ex­
estate professionals to work on the IBM PC or TRS-80, plain some details. For example, he 

mentions that bulk-erasing disksInvestor Ill '" is a comprehensive software package that 
"wakes up" the iron oxide granules, 
without explaining what they are or 

aids in investment analysis of proper~ whether 
commercial or residential. small or large. It shows 

what they do..___~I both the tax And ca.sh aspects of an investment opportunity 
Some references to the program­

• - and is flexible enough to allow you to vary a number 
ming exercises don't match up withIT:i rn~i! ot key assumptions <such as cash flow. phased investments. the actual programs listed in the 

• multiple mortgages, and tax parameters) and see the answer section. For example, he says 
· · · I I results In an Instant. So if you are serious about brick line 20 in exercise 7-1 has an exclama­
••• ifm and mortar, look at our brickware. It will help you lay a tion point at the end of the line when 

solid foundation for your investment strateg}! there isn't one in the entire exercise 
program. Perhaps the most serious er­
ror is Lien's suggestion that it's all 
right to break out of a For... Next 
loop without properly tenninating it. 

Contactyour local dealer. 

t;ooo 
 It isn't: Doing so leaves garbage on the 
Basic stack pointer, which will crash a ~ , 03 sa=TWAne Ca<P. 
program with a "Next without For

A Division of The Goodman Group, Inc. Error" and confuse the novice pro­
12900 Preston Road grammer.
Dallas, Texas 75230 Fortunately, these errors are few 

(214) 239-6085 and far between. As a Basic self-teach­
$249.00 Suggested Retail ing manual, David Lien's book is the 

best. • MB1n1 dollus And sense 
out of lnfomYtlon. 
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\Ff.WARE. '111e Insurance Agency Inc. 

World..s Finest Computer Books 
By David A. Lien 

LEARNING TRS-SO MODEL 4/4P BASIC 
A complete tutorial course in BASIC. Learn 
programming from the authority on the 
BASIC computer language, David A. Lien. 
You'll have your hands on the keys from the 
very beginning and find your confidence and 
skills growing with each chapter. $19.95 

guldanceyouneed. 

Beforethis happens, 
CAil SAFEWARE 
800/848-3469 
( 111 Oblo, call 
614(262-0559) 

Protect.'~our computer 
agam.'il theft. fire. po"er 
surges and other accidental 
lc)i..'>t"\ l ll\UTe. your entire 
system rora.' Iittlc a."> S35a 
)'e'.tr depending on the value or 
)i>ur hardware.sofiware, and 
media. Full replacement after a 
lo" S50 deductible 

\\c'rc &\ITT:ill;" the fm.t name 
in computer insurance.Tens or 
tl1oul>lllld'> or!.atisfied customer; CalI 
toU-frce ror rates or unmed1atr 
cmer.tge 

~

P 0. Box 02.211 
l9l9 ~. 1llgh Street 
Columbu:..Ohio'13202 

HOT SUMMER SPECIALS 
VIDEO MOD external monitor adaptor for LARGE SCREEN VIEW­
ING FULL 64 CHARAC 
TER DISPLAY on your re­
mote monitor. 

Model I . . . . . . . . . $ 79.95 
Model Ill IV $169.95 
Model 100 . . ...... call 

Upgrade Kits for the Ill fl/ 
controller, power supply and 
40 trKlt dnve $369.95 

HARD DISK DRIVES for your TRS80 

10 Megabyte fixed disk complete with interface . . . . $1432.00 

5 Megebyte removable complete end ready to go $1699 00 


PRINTERS GALORE 

EPSON RXSO .. ... .... $295.00 RXSO FfT . ............$350.00 
EPSON FXSO .........$475.00 FX 100136col. ... . $659 00 
PROWAITEA8510 ... $369.00 MICAOPRISM480 ~00 

NEC ~23A . $385.00 SPIRIT 80 . . . . $330 00 

PANASONIC 1090 ..... $299.00 OKJDATA ML.92 . . . . . $445 00 
GEMINI IOX ........ $285.00 GEMINI 15X ......~.00 

LETTER QUALITY PRINTERS 
ABATI L0-20P . . . . . . $389.00 DYNAX DX-15 . . . . . . $440.00 
BROTHER HR 25 . . $750 00 BROTHER HR-1 . . $600 00 

MONITORS 
BMC 12 inch GREEN . S 89.00 NEC 12 inch GREEN . $106.00 
DYNAX 20 Mhz 80colx25 line GAN or AMBER YOUR CHOICE . $139.00 

EJB ELECTRONIC SYSTEMS 
2902 Eggen Road • Tonawanda, New Yon 14160 .,,. , " 

(716) 837-9411 

p ,eese add 3'11. lor shipping end handling NY State roosidents plea1e edd 7' 
ulea tu FREE caUolog with all order• 

To~ C.. TOLL FREE 800 ~(on Calot 61V !>8&-0W&) 

°' - 'fOUl order lo CompuSolt ~. 535 Broedway
Dept 200884. B Ca,on. CA 9202 tCOMPU· .: :; i ... 365 Please add S2 00 lor P&H ($3 00 tor toreogn ordersl lo 1he cost cl !he 

OOOk{S) Include 'fOUl name. ~ Idle s1d number cl book(a)
•PUBLI S HIN G • ordered check MasterCanl or Vose number With expqtion aie Books 

Wiii be Shipped .,. pate.I posl book ..ie .,.,._ ~r~edThe Symbol of Excellence and paid lor on advance 
TRS-80 Is 11 reglster9d rrlldetn11rlr ol Radio Shack, a CJMSIOt! ol Tandy COrporalKlfl 30 DAY MONEY BACK GUARANTEE 
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THETRS-80MODEL 100 
PORTABLE COMPUTER 
Eve1ythmg you need toknow 
to master the Model 100 
Instructions for all of the btJ1tt 
1n software as well as wen's 
comprehensive course m 
BASIC programming tailored 
for the Model 100. Whatever 
your use of the computer may 
be, this book provides the 

$19.95 

LEARNING TRS-SO 
MODEL Ill BASIC 
(Includes the Model I) 
Puzzled over elf1C1ent 
programming methods for 
your Model Ill? Learn by 
experience with our proven 
BASIC tutorial wntten 
speafically for your 
computer Develop the slalls 
lo wnte your own custom 
software and enioy 
ill $19.95 

THE BASIC HANDBOOK, 
2nd Edition 
The most complete BASIC 
reference everl 500 BASIC 
words alphabetlcally listed 
with test programs, sample 
runs, and vanations 111 usage 
Perteet referenoe for all 
programmers and especially 
valuable to those translating 
programs written for one 
computer to run on 
another. $19.95 



NEW PRODUCTS I edited by Robert Mitchell 

Accounting 
For Your Business 
PC Comptroller is the In­

stitute for Scientific Analy­
sis Inc. 's fully integrat­
ed, menu-driven business 
accounting system for the 
Models I and Ill. The pack­
age handles all business ac­
counting functions, includ­
ing general ledger, accounts 
payable, accounts receiv­
able, and payroll, and up­
dates all files automatically. 

The program costs $695, 
comes with three manuals 
and three disks, and runs in 
48K of memory. For more 
information contact the In­
stitute for Scientific Analysis 
at 36 E. Baltimore Pike, 
Media, PA 19063, 215-56&­
0801 (800-441- 7680 for 
orders). 

Reader Service ,,,. 554 

Leaming About the 
Bulls and the Bears 
Your kids know their 

ABCs and they've learned 
math; now you can teach 
them how to put their skills 
to practical use. Computer 
Stocks and Bonds teaches 
children ages 12 and up in­
vestment strategy while they 
play the stock market. 

The game requires that 
players master the concepts 
of modem capital invest­
ments to become successful 
in securities, and provides 
insights into the forces that 
affect the economy. 

Players develop an un­
derstanding of bull and bear 
markets, the importance of 
performance histories in 
planning an investment 
strategy, and influences on 
the stock market. 

Computer Stocks and 
Bonds is available on disk 

The C. Itoh 1570 Color Dot Matrix Printer con verts daisy-whee/ S()ftwan! 
and prints in seven colors. 

($25) or cassette ($20) for 
the Models I, Ill, and 4 with 
32K RAM. For more infor­
mation contact Intelligent 
Quest Software, 4517 Har­
ford Road, Baltimore, MD 
21214, 301-254-5300. 

Reader Service,,,. 563 

A Dot-Matrix Printer 
Shows Its Colors 

C.Itoh's newest printers 
give you printouts in color 
or in black and white. The 
Model 1570 multi-mode, 
color dot-matrix printer 
prints seven colors and con­
verts daisy-wheel software 
to dot-matrix code. 

It features a 24-wire print 
head, 24K memory buffer, 
and prints at 130 cps in 
letter-quality mode and 180 
cps in draft mode. It also 
has a built-in graphics 
mode, accepts friction or 
tractor feed, and loads from 
the top, rear, or bottom. 

The A-10 daisy-wheel 
printer runs at 30 cps and 
uses 100-character plastic 
print wheels that maintain 
print quality over wheel life. 
It accepts friction or bidi­
rectional paper feed. 

RS-232C or parallel port 
interfaces are available for 
both models. The Model 
1570 is $2,CXXl and the A-10 
is $795 from C.Itoh Elec­
tronics Inc., 5301 Beetho­
ven St., Los Angeles, CA 
90066, 213-30(Ki700. 

Reader Service ,,,... 573 

Computer-Aided 
Ancestry 

Trying to draw your fam­
ily tree becomes a paper 
nightmare as you go back 
through the generations. 
The task is ideally suited for 
your 48K Model lll or 4, 
however, with the help of 
Mimar Inc . 's Genealogy 
Program ($49.95). 

The program files 350 
records by name. Informa­
tion on each relative in­
cludes name, date and place 
of birth, place of death, 
spouse's name, date and 
place of marriage, names of 
mother and father, names 
of children, and 90 spaces 
for additional information. 

You can generate print­
outs of your family tree, pa­
ternal line, maternal line, 
and a descendant line to 

prove direct lineage. The 
program includes a 20-page 
manual. 

For more information 
contact Mimar Inc. at 116 
Haywood Drive, Biloxi, MS 
39532, 601-388-8033. 

Reader Service ,,,... 574 

Disk Terminal 

Program 


The Disk Term menu­
driven disk terminal pro­
gram automatically trans­
mits large numbers of files 
over telephone lines. In ad­
dition, Disk Term's Auto 
File feature automatically 
engages the transmit mode. 

Disk Term contains a 
print buffer, and automati­
cally sets the RS-232 param­
eters (except for baud rate) 
to meet its needs. Other 
features include auto redial, 
automatic phone discon­
nect, automatic data trans­
fer from buffer to disk, and 
eight user-defined macro 
keys. 

Disk Term runs under 
TRSDOS, LOOS, and 
OOSPLUS on the Models 
I, Ill, and 4 and supports 
the Hayes Smart Modem, 
Radio Shack auto-dialer 
moderns, and all manual 
moderns. 

Contact Indiana Soft­
ware Development Co. (723 
Franklin Square, Suite 502, 
Michigan City, lN 46360, 
219-870-2941) for more in­
formation. 

Reader Service ,,,... 572 

Reading Levels 
What reads well to an 

adult can be frustratingly 
difficult for students learn­
ing to read. Readability 
Analysis helps teachers de­
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NEW PRODUCTS 

tennine the reading level of The Diablo PIOI ($499) 
potential class texts. uses a dot-matrix font that 

To use the program, you produces type similar to 
type in a passage from a that of daisy-wheel printers 
proposed book . Readability and runs at 80 cps. Its bidi­
Analysis counts syllables, rectional, logic-seeking fea­
words, sentence length, and tures let you mix text and 
word difficulty, then dis­ graphics on the same line or 
plays this information along page. 
with a reading level for the 
text. With the C l50 Ink Jet 

Printer ($1 ,250), you don't 
You can choose from the need a color monitor to gen­

Spache Primary Reading erate more than 150 colors 
Formula, the Dale-Chall for text and graphics. It uses 
Readability Formula, and a water-based ink that dries 
the Fry Readability Scale. in under one second and 
The program lets you edit 
text and insert proper nouns Thi! Diablo 36 dai5y-whttl printerfrom Xerox. 

prints text and graphics at 
20 cps. 

and technical terms that stu ­
dents might know through 
clas.s study. 

79721 , 800-351-1404 (in 
Texas, call 915-267-6327 
collect). 

spectrum of printer needs 
from daisy-wheel to dot­
matrix to color ink jet 

A medium-duty, bidirec­
tional dot-matrix printer, 
the P 12CQI ($699) produc­

Readability Analysis is printers.Reader Service ,,,. 568 es draft -quality copy at 150 
available on disk for 48K The Diablo 36 ($1,595) is cps and correspondence­
Models Ill and 4 for $29.95. 
For more information con­ The New Diablos 

a bidirectional daisy-wheel 
printer that prints at 35 cps. 

quality documents at 60 
cps. It also features line, 

tact Gamco Industries Inc. , Xerox Corp. 's line o f A mechanical or electronic mosaic, and bit-mapped 
Box 1911, Big Spring, TX Diablo printers cover the sheet feeder is optional. graphics. 

LOGICAL SYSTEMS CAt LOG 

1. 	 · TBA 1s a text pre-processor that 

translates structured BASIC " source·· 
into interpreter executable programs 
Supports long variable names and 
named references/procedures. along 
with cond1t1onal translation $79. 

2:· BSORT/MOD324 1s an advanced 
machine language sort lor M4 BASIC 
Multiple key/tag arrays, 1 or 2 d1men· 
s1on. string or numeric a rrays 
MOD324 does most ol the restructur­
ing to allow M3 BASIC programs to be 
run under M4 BASIC $49. 

3 . 	· DiskDISK allows the pa1t1hon1ng of 
large volume drrves into smaller logical 
volumes which " look" iust like add•· 
tional lloppy drives This should be con· 
s1dered a must lor hard disk or other 
" large" drrve users $99. 

4. 	· FED II 1s an all-purpose F1le/0 1sk 
editor lor LOOS or TRSOOS 6. Bytes 
may be mod1l1ed 1n either ASCII or 
HEX Location may be done via search 
strrng. load address or record number. 
Shows disassembly ol /CMD files.$49. 

5. 	· File Manager will handle all those 
COPY. MOVE, PURGE or BACKUP 

6. · The LSI HELP System is a complete 
serres ol packages to provide on-line 
help information to LDOSITRSDOS 6 
users Packages are available lor 
DOS/BASIC help, Technical help, and 
the development of additional " HELP" 
information hies Prices start at $29. 

7 : 	· LS-HOST/TERM is a complete Mod 
4 communications system Includes 
ADDS25 terminal emulator. XMODEM 
file transfer utility lor error-lree transfer. 
HOST program with password protec · 
hon and much. much more Ideal lor 
use with XENIX $199. 

8. 	• LED is the LSI lull-screen text ED11or. 
Uses all LOOS special features (KSM. 
filters/drivers, ) Excellent for ed1t1ng 
KSM and JCL source l1les T6 version 
includes " block write to disk" and " in· 
sert file at cursor" $49. 

9: • LS-QFB/Comp consists of two 
uhhties OFB performs a ·fast· mirror­
1mage backup of a disk. formatting the 
destination disk in the process Comp 
will compare any two disks or hies, with 
differences to display or printer $49. 

1o: · The LS-Utility Disk 1s a collection of 

TRSDOS 1s a teg•sret­
ed traoem a rk ol ine 
Tu.oy COfpora11on 

Now pay only $69 for the power of the LOOS 
operating system . o r just $39 for the smal­
LDOS subset. Specify Model 1 or 3 when 
ordering. 

TOLL FREE ORDERLINE 
(800) 248-3535 

Shipping and Handling NOT INCLUDED 

pbs with !lase Faster and more ver­ the most popular LSI frlters and ut1lrt1es 	 "" 261OGICAL 
satile than BACKUP or PURGE. FM re-written for use under TRSDOS 6 on 
can also produce a " script" for later ex­ the Mod 4. Includes KSMPLUS. MAX­ 'SYSTEMS 8970 North 55th Street 
ecution through JCL. $49. LATE, CALC, READ40 and much. 'NC_ P.O. Box 23956 

much more. $49. 
• • •••llabla tor TRSDOS 6 only. O·O·CJ·= Milwaukee. WI 53223A

f'nces and spec1f1cat1ons sub1ec1 to change without notice• Version• avaUeble tor LOOS 5. 1 and TRSDOS a (Specify when ordering). 
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PRINTER SALEMore 80 
The Rest of 80 $189from the editors ML 80 FeaturesTHE of Wayne Green 

REST_. Books 
OF _. ~ -. 

80 Micro readers always 

want more. There is some-
BO ­
thing for all TRS-80 users in 

all this collection of 31 never· new ­
before-published utilit ies and 

tutorials. Both Model I and 


t'::cYrialsa . 
l.......J 

1 


utilities Model Ill subjects are cov­. "/ 
ered. Topics include graphics, 

passwords, Scrlpsit and EDTASM modifications, 
and a Pascal tutorial. Complete program listings ~ SUNLOCK SYSTEMS 
are given, along with numerous examples, figures, IBJ 42 1 7 Carolina Ave. 
and tables. Richmond. va. 23222 

$997 ISBN Cl-88006-062-X 7 by 9 1983 
 ADDITI ONAL PRIN TER SPECIA LS 
BK7392 sof1cover with spiral binding 232 pp. 

Epson Okidata Brother 15 $479 Cltoh 8510 $359 
TO ORDER RX80 $299 ML82 $349 Brother 25 739 Cltoh Fl O 1099 

Call toll-free 1·800·258·5473 for credit card orders. Or mail your SOFT 369 ML83 569 Gemi ni l OX 279 Sv . Reed 500 429 
order with check or money order or complete credit card informa­
lion to: Werine Green Books, Retell Sales, Peterborough, NH 03458. RXl OO 529 ML84 975 Man/ Tal 80 319 Di ablo 620 949 
Please Inc ude $1 .50 for it".c !1rst book, $1 .00 for each addltlonal 
book for shipping and handling Orders payable In US dollars only. FX80 479 ML92 429 Qume 1140 1349 NEC 2000 849 
Allow 4-6 weeks for delivery Dealer Inquiries invited. Wayne Green FXl OO 649 ML9 3 699 SCM TP- 2+ 44 9 NEC 3510 1499Books are also available In bookstores 

TO ORDER CALL TOLL FREE 800·368·9191 
In V1rgin1a ca ll 804-321 -91911-800-258-5473 

We accept MasterCard. Visa and CODs 

Now have STATE-of-the-ART COMMUNICATIONS with 

D-CON 

an internal 300 Baud Digitally Synthesized MODEM 

for TRS-80 Models Ill & 4. 
This RS232C/ Modem board contains the equivalent of 2 RS232Cs. a 300 Baud Modem and a Telephone Dialer; 


and will mount directly into the same space as the Radio Shack RS232C board 


0-CON FEATURES AUXILIARY RS232C FEATURES 
• Includes M-Term Communrcat1ons Software • Drivers for Aux111ary RS232C 
• Includes Dialer. an Electronrc Rolodex Program • Plug replacement for RS232C Board 
• Includes detach ble cable for modular phoneJacks • Runs at up to 38.000 baud 
• Auto -ansvver • Async. 81sync or Synchronous mode 
• Auto-Dial Touch tone (DTMFJ & Rotary [Pulse) 
• Fully FCC type accepted and Certified 


0-CON MODEM - S179.95 Auxlflary RS232C - $49.95 


Full I year Warranty • Computer tested and burned 1n • Full documentation and Technrcal Notes • Will 
communicate with NE\IVS-NET. Compuserve. Dow-Jones. The Source and many ocher on-line 1nformac1on seMces 

FREE NEWS-NET Subscription Value SS0.00 
FREE M-TERM'" Software Value S79.00 
FREE Dialer'" - Software Value S49.00 

General Interface Corporation 
777 Henderson Blvd • Folcroft. PA • 19032 

1215) 461-5380 or Outside PA 1800-345-8102) ,..395 EJ 
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NEW PRODUCTS 


Contact Xerox Corp. at 
Xerox Square 006, Roches­
ter, NY 14644, 716-423­
5078 for more infonnation. 

Reader Service ,,; 555 

Do-It-Yourself 
Gaming 

You're an adventure gam­
er and you're always ready 
for the next challenge. The 
uhimate challenge, howev­
er, is not to play someone 
else's adventure game, but 
to make up your own. 

0-eoting Adventure Gomes 
on Your Computer by 
Tim Hartnell ($9.95) tells 
you everything you need to 
write your own Basic ad­
venture game. The book de­
scribes programming for 
four games ranging from 
simple to complex. 

He also discusses how to 
construct worlds and maps, 
creating computerized laby-

The lntoc 300 modi!m comes readv to run 

The lntec 300 modem comes rrady to run. 


rinths, magic spells, and 
daring heroes, tracking 
player movements, and de­
signing battles with mon­
sters. 

For more information 
contact Ballantine Books, 
201 E . 50th St., New York, 
NY 10022, 212-572-2392. 

Reader Service ,,; 565 

More Modem 
For the Money 

The Intec 300 ~baud 
auto-dial/ auto-answer mo­
dern ($189) is a ready-to-run 
package for your Model III 
or 4. 

It includes software, in­
terface cabling, and docu­

mentation, features a 255­
number auto-dialing direc­
tory, auto log-on support, 
modem/telephone hang up, 
and data capture direct to 
disk or memory buffer. 

It also allows on-line dis­
play of the capture buffer, 
lets you add or delete line 
feeds, and has an unattend­
ed answer mode. 

For more infonnation, 
contact lntec Corp., P .O . 
Box 5164, W. Bloomfield, 
Ml 4&>33, 313-851-5491. 

Reader Service ,,; 5liO 

Get It Straight 
From Day One 

Designed for the first­
time computer user or busi­
nes.s executive with data 
management needs, the 
Day One relational data 
base management system 
for the Model 2(XX) ($695) 
lets you sort, manipulate, 

180 • Rn Mit'!rn .C:1:mt1>mhPr 1QR.4 
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• Powerful Disk Formaler 

menu driven with help command for the novice 

5hort cut• for lhe experienced user 
sell booting, does nol require DOS 

simultaneous Hex and ASCII display 
reads SO, DO or Mixed Density with auto densit y detect 

reeds single or double sided, 5 1/4" or 8" disks 

YOU CAN NOW --- ­ - ­ - -- ­ - ­ -----ti 
Read. &<5 l , w u t e 1tnd \ lep lhU)uqll sccton 

and 11ac-tia(fflt'tua.oQ .olo1mallon between w:ctou) 

Ouphc•te m<nt CP/ M • • dlsl<J fof other P.C.'• 
Ouphca te 1tanO•u d lounet, special form.:1t 6 dotta du .lo 

ktenlift PfOCtttion M!Creu. aod cu~~te ) OUf own ~s 

Read 11ac\c addrt-11; st"~ actual lroc" :Jfl(J secto1 numtM!'n 

~cpah CRC i!UOU 

C, ~ oata adchns matk' 
fortl\Jt 128. 2"6. S12 or 1024 byt e s.ec ton 

lf'ltet l oce ..... th Mool t ur/On.a'JwmC>lcr 

Analy1~ unkno wn DOS 'Y' lcm\ 
W11te 1pec1<1I 1rac'-:1; ma~e protec t ed diM 

P u nt video dl\Ptay thtough RS2 J2 o r parallt! I por l 

ANO MORf -

INTROOUCTOR Y OHER $33.50 -
for unprotected disk and } 1- pogc manual 

Tennessee residents include 4.5~ soles le x 

ror personal check• allow 2 weeks 
Specify TRS- 80• model I, Ill, or 4 111 

>'!SA-(6 1))482­ 2007 

RIOCC-T£C, It£ 
740 Robert.sville R09d 
Oak Ridge, TN }78)() 

• TRS- 80 lreOCmerk Tandy Corp. ..CP/M trademark O.q11al Reieatch Co1 

REPAIR CRASHED 

COBOL DATA FILES 


Rebuild the primary key index of your crashed 
RS Cobol data files with FILE RECOVERY 
OTILITY by BTB, INC. Includes information 
to assist you in repairing the alternate keys. 
RECOVERY runs on Models 2, 12, & 16 
under TRSDOS 2 .0a, 2 .0b, 4. 1, and 4 .2. 

RECOVERY is $100. 

RSCOBOL UTILITIES 

Subroutines CALLable from inside RS 
COBOL programs which you have written, 
under TRSDOS 2.0a, 2 .0b, and II to: 

• Make fast copies of ISAM files 
• Rename or delete files 
• Dump screen contents onto print er 
• Set FORMS command without prompts 
• Select serial or parallel printer 
• Scroll protect a region of the CRT 
• Use the hold key to pause scrolling 
• 40 + pages manual , menu driven demos 
• And much more! UTILITIES is $149. 

Check Trilobyte Software .,,. • 12 

or 5704 Spring Valley # 1056 
Money Dallas, Texas 75240 
Order Home Phone 214/ 934-8935 

UNINTERRUPTIBLE POWER SYSTEMS 


BY SUN RESEARCH 

For complete protection from Blackout, Brownout, 
Surge and Spike specify a MAYDAY Uninterruptible 
Power System by SUN RESEARCH. 

Eliminate costly downtime and lost data caused by 
those momentary power losses. Protect your software 
and hardware from damage caused by sudden drops 
in line voltage. Isolate your computer system com­
pletely from the AC wall circuit with a MAYDAY 
continuous (On-Line) Uninterruptible Power System. 
Give all your components clean 60Hz sine wave 
power for efficient operation at a price you can afford. 

MAYDAY'• UNINTERRUPTIBLE POWER SYSTEMS 
BY SUN RESEARCH 

Available in 150, 300, 600, 1000 and 1500 VA Capaci t ies. 

Call 1-603-859-7110 

-. . . . .-····•••••- • -~--...! • 

MAYDAY+ S 

• 
-·--­• 

-·­-; ­
• 

-
I ••••• 

MAYDAY'" Division ,..205 
SUN RESEARCH, INC. 
Old Bay Road 
Box 210 
New Durham. N.H. 03855 
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NEW PRODUCTS 


and retrieve data from mul­
tiple files. 

A built-in applications 
generator lets you design 
your own data base to meet 
your needs. Day One is 
menu driven and includes 
a report generator, help 
screens, and 13 utilities for 
rebuilding and restructuring 
files. 

Two optional vertical soft­
ware packages, Mailing List 
Management ($149) and In­
ventory Management ($395) 
are available. The Invento­
ry Management program 
includes fields for part num­
bers, descriptions, quanti­
t ies on hand, quantities 
on order, and reorder quan­
tities. 

Other Day One features 
include a multi-tiered secu­
rity system that protects da­
ta, and a toll-free support 
line. 

- PC E·Z·READBR .... ~ ". ". ' 

~···· · 

£ -Z-Reoder reads three bar code types. 

For more information, 
contact Challenge Market­
ing, Goshen Professional 
Center, Suite 214, Falcon 
Bldg., 1,240 West Chester 
Pike, West Chester, PA 
19390, 215-436-0465. 

Reader Service ,,; 566 

Speed Reading 
The E-Z-Reader high-ac­

curacy bar code reader 
from Percon (2190 W. 11th 
St., Eugene, OR 97402, 
503-344-1189) reads low­
density bar codes from dot­
matrix printers or the finely 
printed high-density bar 

codes common on grocery 
products. E-Z-Reader reads 
Codabar, Code 3 of 9, and 
Interleaved 2 of 5 and con­
nects to any Radio Shack 
computer. 

E-Z-Reader ($495) in­
cludes an operation and in­
stallation manual. The 
manual is also available sep­
arately for $20. 

Reader Service,,; 562 

Getting the Full 
Picture 

FullVu 100 saves 50 or 
more screen displays in your 
24K or 32K RAM Model 
100 during on-line connec­
t ions with CompuServe, 
MCI Mail, and other infor­
mation services. 

This machine-language 
program lets you use the ar­
row keys to redisplay previ­
ous screens while maintain-

Graphics Solutions 
High-Resolution Software and Hardware 

Radio Shock MocMI 4/ 4PI• hl-,.s 
board own.n: G8ASIC 3.0. This .moncsd 
vwsion of Graphics Bask prov'"s on 
squivai.nt for al of th9 Roc:lio Shack 
commands as well os adding a numbsr of 
impoftant MW on.s. TM hl-,.s scr.-n con 
b. prirftd on any of 20 popular printars 
ar savsd ar ~ to disk without i.aving 
Bask. TM ~ works with TRSOOS, 
LOOS, NEWDOS80, and DOSPlUS and 
UHS 1400 b\Qs i.ss IMtnGl'Y· TM disk 
cCHMs with ov.r 40 graphics r.iatsd 
programs and a dstakd manual which 
includss sntry odchss.s far int...rocing to 
assambly longuoga. GBASIC 3.0 Is 
raquirsd In ordar to rvn any of th9 
following programs. $49.95. 

TM following •ight programs rvn on a 
MocMI 4/ 4P ;• aquippad with a Mkro­
1.abs ar Radio Shack graphics board: 

DMUI - A sophistkatad hll scr.-n graphics 
di-awing and adlting program. $39.95. 

llZGMTll - er.ata buslnass graphs from 
hand...ntwad ar Vlskak data. $98.00. 

LET'S UllTt l1ltSK - An adlor llilkh lats 
you display and print musk. $49.95. 

~OT - Viaw thr..-dimansionol data 
from any parspactiva ar angla. $39.95. 

lllATWlOT - Plot aquatlons of th9 form 
Y=F(X) with auto scaling. $39.95. 

SURFACE PlOT - Plot thr..-dlmansionol 
aquations of th9 form Z=F(X,Y). $39.95 

llOflllYl'Hln e USA - Chart yovr biorhythm 
ar laam th9 statas and capitols. $24.00 

GMFYX SOlUTIOR. Plug-in, dip-on 
board .moncas any MocMI 4/ • to provida 
640 x 240 / 512 x 192 dat graphics. 
Comas with ovar 40 programs/ filas 
including Graphics Bask 3.0 which adds 
ovar 20 naw commands. $199.95. 

80-GAAFIX. Plug-in, clip-on board 
upgradas any MocMI •/I to provida 128 
UHt-dafinabk charoctars. CCHMS with 
ovar 20 programs/fias. $99.95. 

JOY-mousE. Alows a Radio Shack 
Color Computar joystick and mousa to ba 
c~ to any MocMI 4/ 4P/•. Hard­
war. provldas X, Y position valuas from 
0 to 255. A built-in spaakar producas 
sound from tM CGSHtta port. $99.95. 

G.l.n.A. Softwar• program far th9 Modal 
4/ 4P/•/I which UHS tM standard block 
graphics saHll to display a window to a 
largar 65536 x 65536 dat tablal TM 
arrow kays ara UHd to drow two ar 
thr--dlmanslonal f9qs. TM display con 
b. scalad, shiftsd, ar rototsd in any 
dlmanslan. TM final pictura is printsd in 
hl-ns an Roc:lio Shack, Epson, NEC 8023, 
ar Prowritar printars. $98.00. 

Plaosa spadfy yovr •:rod systam 
configwation whan ordaring ar raquasting 
intannation. Paymant may b. by ~. 

COO, ar Visa/ MC. Dom.stk shipping is 
hM on pra-paid ar COO ordars. (T•xas 
,.sidants add 5" salas tax.) 

MICRO-LABS. INC. 214-235-0915 
902 Pinecrest. Richardton. Texas 75080 
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••• MODEL 4 OWNERS••• 

TIred Of Waitingon Your Machine 

IT CAN RUN FASTER! 


INTRODUCINC 

THESUPER4 


A Speed-UP For The TRS·SO Model 4 

NO TRACE CUTTING NO SOLDERING 

NO WIRES TO CONNECT 


wortcs In Model 3 or MOdel 4 Modes 

Increases Processor Speed 1.6 to 2.5 Times 


Allows Double Density on B Inch Drtves 

Wortcs with TRSDOS, DOSPLUS.LOOS.or CP/ M 

A LotOf Increased Computer Power torOnly 


$79.95 WITH 6 Mhz Z80B 

Call or Write Today 

Alpha Technology, Inc. 

Dig Ital Products Division 


280 Roosevelt Ave. 

5atelllte Beach. FL 32937·3029 


13051773·1136 


Dealer lnQulrtes Invited 

Mastercard. VISA. and coD·s accepted 


Other hardware &sottware prOducts available. 


we also provide custom sottware & 

riardware systems at verv competitive 


prices. 


TANDY 

1000 


REASONABLY PRICED SC IENT I FIC SOFn<ARE 

FOR THE TANDY 2000 AND OTHER ~S-DOS 


MICROS 


S TATI ST I CS - Menu dr i ven pac kag e , e a s y 
t o use a nd ver s at i le. Double prec isi o n 
c alculat ion s th r o ugho ut. Routines pro­
vided £or b a si c q ua ntiti e s , conf idence 
interval s , co rrelati o n , covariance, one 
and t wo variab l e hypothesi s llnd confid ­
ence , c hi squ"'re q oodness o f fi t. Great 
f o r labo rato ry o r qene r a l use . SS9 . 9S 
po s t pa ld . 

UTI ~ I T IES - Contr o l s c r een fu nctions and 
RS - 232 f r o11 i'H c r oso ft FORTRAN. l'lake 
asse"bl er pr oqnun~ 1nq e&sy with libra r y 
of mac r os h a nd llnq 1/0 , video , coall'luni­
c a tlons , etc . Both se ts include d fo r 
S29 . 9S postpaid . 

We do custo• scienti fi c pr oqramm i nq dt 
ceason<"ble ra tes (o r MS-DOS , VA X/V"tS . 
O£Csysteia-10 /20 . Wr ite f o r d~tails o r 
c • ll us at 91 4-735-8875 (8 - S EST J o r 
Co11puser ve El'\A lL , 7275 6,477 . 

WIND R I VER SOP'l'IARE SERVICES 
268 No r th Middl eto wn Road 

Pea r l River , New Yo rlit 10965 
NYS residents please add sa l es tax . 

•••••••• ... ,,8 
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MAILPROlM 

MAIL UST/LABELS


Multiple Disk/List Access 

ZIP/ ALPHA Sort 
U.S. 5 + 9 Digit- Canada Zips 

• Sort Any Field 
• Batch Add1t1on 
• Repeat Key for Fast Input 
• Global Search/Replace 
• Two Remark Code Fields 
• Fast 8 -Tree File Structure 
• 22 Page Manual 
• 1400 + Records/Disk 40 TRK D.D 
• Req. 48k • 2 + Drives 
• Any Printer for Labels 
• 132 Col. Printer for lists 
Specify MOD I 

MOD I w/CMD "O" 
MODlll 

839.95 (prepaid US Funds) 

Sorry. No C.0 .0 .'s 


Va. Residents add 4% Sales Tax 


Cushman Publishers 
7720 Brandeis Way 


Springfield. VA. 22153 (703) 243-4960 

Supplied on S D O.s~ 


full Relund on .,,_,.a O.SI< 


Returns Limited to Replac.,,,.,.t of 
~Goods 

OUR 
CHARTS 

EXPLAIN IN PLAIN 
ENGLISH WHAT THEIR 

ANUALS ARE TRYING TO SAY! 

Su~tSCRIP'SIT '" 1n\ert p~~ Mvd J (''p,rnd~ lfJtning 
m.1nudl Comhint~ rel m.tn u.tl 1nfo In< \ h.m S1600 
Ptofil~ Ill rlu' ' 106 1n..('r1 PIC' for MuJ J mdnuJI. .: .. pl .I 
e'amplc~. 1 16'11 tio" chJrf' S16 00 
Cl in\l'tl PK\ " ' od J Dtd. MJnuJI. t tnw 10 run 11u~hl 1 Inc 
(h,1r1 ,h0\\·'1 r .. , It~ P&l HJI. ~ht>t•I. lPrm.. Sl600 

'r\All l l lAf< I ~ 'lhtmlnl( Jll \OmmJ nch uM."(f 

& l'\plJnJt1on-. for lh•· fullowi ntc prO)(rJrlh 


!All JI\' 19'2S. l ·Colu r,, f'J'Y lo rt•Jd - SS 00 .._.,... h ) 

Sut><'rSCRll"SIT ' , MOO ), l'TolH m.-, YkiC.lc ' , 


... .<'.".~~ ~~~~~~.1:~.~~~-~-~.... 
MOO 4 IY IACk '<e"t~I hool ;how •nK Jll Mod 4 00 
anci BA ~IC o ix• rJI ion' "1th man' de.1r <.':r.ctmpl~ Kepl11ces 
oper4tors maou.ll 1n n'K>\I t "''~· VeJy cleJr & (''ltn'l•we 
in<k:,t-.., 6'9 1nrht."\ . . . . .. S16.00 
MOO 4 IAStC CHAU - 1-color .. . 11 ch•n show; mos1 
SA IC & DOS 6 1 l Op<'tdl•OO> w o1h C••m"*' . . . S5 DO 
INOCXIS 0.-IJOle<I ondC•<">. on he.<y scoc:k. punche<l ) 
hole\. 101 th• m.inu•I' of Profole 111· . MOO 4 DISK YS 
01\ 'lR~ MAl'.L "-l. !>upt-t., RIPSIT 111 (e.ch) S5 DO 
MON!HlY N£WSlITTlR - De•ls "'"nly w oth w o rd pro­
t~"'"'t 'd.11.i fu~ on ' \Od j 4 100 "1..l1Jed hi Cbs) ""-, th 
""'.ck> r-'nge OI IOJ>tO fOf non·h.tcken Sl4 00/yr 

' • Copyrighb ol l•ndy °' YkiCorp 

nd cash, check. money order 10: 

CREST SOFTWARE ..- 223 
2132 Crestview. uote .,2 •Durango. CO 81]()1 


1303) 247-9518 

\ tY 'K .:t<cc•pwd. 1ndutk- \Jr cf • .u'M:I t•'(pHdhon dJ1e 


(Add S2.00 Shipping - We use UPS) 

• 
r-----,

I
Leaming can be fun But at MicroEd. we 

I 
tl'11nk that eclucat1onat software should be 
more than just another arcade game If you 
want to learn more. mail this coupon for 
your FREE MicroEd software catalogI Or call us at 1-800-MicroEd 1Micro Ed software is compatible with your· 

I -TRS-80 Color Computer I 
- TRS-80 Model Ill 

I Name I 
I School I 
1A~ress I 
I City State _ Zip __ I 
I Telephone(_) I 

... 43' 

I ~\lMicroEd I
I I
MicroEd Incorporated 
P.O. Box 444005 


Eden Prairie. MN 55344 
 .J
L ----­
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tfi.i f j .~ i 3rJ t1 

'" · 11 it's worth ~ remembering, it's 
i Y worth 3M diskettes. 

3M diskettes are designed and 
manufactured to give you years of 
reliable. error-free performance. 
So put your data where 11 will stay 
put. buy 3M diskettes Available in 

all standard 8" and 5"4 diskette 
formats. 

(500452) SS/ OD 51/4'' .................. $23.50/10 
(500455) OS/ DO 51/4'' . . . . 29.50/10 
(500457) OS/ DO 51/4'' 80 Track. 39.75/10 
(500461)SS/SD8" ...... 25.50/10 
(500462)SS/DD8"....... . . . 31 .75/10 
(500465) OS/ DO 8" . . . . . . . . . . . . . . . 40.95/10 

CENTECH COLORED 
DISKETTE SAMPLER 

IN HARD PLASTIC CASE 

$1 5 
 Five Pack 
Choice of Colors 

COMPUTER CARE KIT 
Quick easy·ro-use Care K11 pro· 
v1des long·lerm pro1ec1ton tor your 
compurer •nvestmenr Includes disk· 
ene head cleaner 01skene Orive 
cleaning solu1ton ant1·stahc spray 
screen and terminal cleaner plus 
special non scratch cleaning cloths 
and swaos 

REG. 29.95 s1ggs 
# 500435 

DISA-PERF PAPER 

s349s ~ 
REGULAR$45 

Box ot 2550. 9 ' > ,.. 11 Sheets #20 Paper ~ 

$475MX80 $995 MX 100 
eac h Black Only 

Available 1n Black (500050), Red (500060). 

Blue (500070), Green (500080) and Brown (500090) 

~;;:==:;;:;:=::;i B. T Enterprises Dept 1- 1 
10 Carlough Road 
Bohemia. NY 11716-2996 
(516) 567-8155 (voice) 
(516) 588-5836 (modem) 
4993713181-Tech (Tele•) 
Orders Only 800-645- 1165 

v300 

0.HMf lnQU•fW~ Writom. 

Pnc.H .W14<I fO C~ 

N V 5 Re•..0.01• lldd t.u 

Add "4 00~~ &~ 
AmeflcM l • pr.,H CM\e Bt.nc-n. 
0.ners Club M••....CMCI & v... 
B r Enlffpr· ... , •• a ow1..on Of 

70007.1767 (MicroNET) B•· f~Ent..pf'IM-5~ 
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The Power Director line conditioners are a power control renter for your 
computer system. 

One Tandy Center, Fort 
Worth, TX 76102, 817­
390-3300. 

Reader Service ,,; 559 

When Power 
Is Not Enough 

Getting power to your 
computer is only half the 
battle: Clean signals and or­
ganized peripheral pow­
er lines and connections 
make the difference between 
smooth computing and 
computerized chaos. 

To get your system going, 
the Power Director line 
conditioning and power 
control centers from Com­
puter Accessories Corp. 
(7696 Formula Place, San 
Diego, CA 92J2J, 6J9­
695-3773) monitor and con­
trol power, allow for outlet 
expansion, and protect your 
system from spikes and 
overloads in one neat pack­
age. 

The Model P22 ($99) has 
four outlets and fits in easily 
with your disk drives or 
modem. The Model P2 
($J29) fits under a CRT or 
monitor and has five out­
lets. The Model Pl2 ($199) 
contains six outlets plus a 
digital clock and disk stor­
age area. 

The Data Directors 
switch one port to three pe­
ripherals or one peripheral 
to three ports. The Q 13 con­

nects RS-232 ports and the 
Q15 connects Centronics 
parallel ports. Both units 
are $J89. 

Reader Service "" 567 

Double-Duty 
Disk System 

You've got a Model JOO 
with limited storage space 
and a desktop computer 
with disk drives. instead of 
buying a separate disk sys­
tem for your Model JCXJ, 
you can use the drives in 
your desktop computer. 

Portable Computer Sup­
port Group's (PCSG) menu­
d riven Disk+ program 
($69.95) lets you tum your 
desktop computer into an 
instant disk system. Disk+ 
works with a Model JOO and 
a Model II, Ill, 4, or 2CXX) 
and lets you transfer files by 
pressing a function key. 

Files transfer directly at 
19,200 baud or through a 
modem at 300 baud. Disk + 
features a file transfer utili­
ty that converts text files 
from your desktop comput­
er to the Model 100 or from 
the Model JOO to your desk­
top machine. 

Disk + is available on 
disk or cassette and includes 
a manual. The disk version 
uses 4.5K of memory and 
requires an additional 4.5K 
of RAM for operation. A 
connecting cable is $40, or 



MODULAR 1/0 PORT KITS 

PARALLEL 8 BIT INPUT & OUTPUT • MOOEL I 

MODULAR DESIGN FOR ADDITION OF MUL !IPL£ PORTS 

LATCHED OU TPUT STATUS MONITORED BY LEO'S 


SWITCH SHECI ABLE I 0 ADDRE SS 

SOFIWARE DIAGNOS TI CS 


110 PORT KIT lllCLUOES .... 

4 5" · 6 Punted cnc'"t board Ancomponents 


Cable !connects to bus • •pansoon port!. 

01agnostrc soltware ~s trr>g IBasrcl. and Manual 

/Reqwts SV 1IJOma supply/ 

J107K Complete 1/0 Port Kil S35 
J107A Assembled and Tested Board S55 
J10711 Bare Board with Manual S20 
J107M Manual only S 8 
J105K Butler Board Kit S25 

II J IOSK Flt££ FOR £VERY 4 JIOlK S ORO£R£0! 
SI .. 0 t Jtt ta H ll*Qtif ' OIOf • 

D & A Research 

400 Wilson Avenue 


Sa1ellrte Beach. Florrda 3293 7 

305-777-1728 ~239 

ROBOTICS 
MTEllFACE YOUR HOME COWUTEI wmt 

TME RADIO SHACK ARllATROll-T. 

$12.95 SPECIAL OFFER INCLUDES:
*C.mpllt1 kllllllltlcl ftf llltlfflCI Card 

And Armltrtn Miler Wlllnl Rn1mp
* 11111111411 Plllt11 Of 1ntlff1e1 Card Alld 

P'llClmant Of A11111tr111 Mltlfl*Basic PT1111• - PTotum Alowa C1m· 
lllltlf To Repeat Tiii Prtvltll• 0,.1tor 
MlvMent Or Oplr1te Manu1ly Frlm 
Thi Kepoanl. .... Vllc:e·Syn. 
llMlilll lets CMp!Mf s,.111 Te Tiii 
0,.ltlf Tiii DlrtetlH OI TraVll . 

"" 361FRANCORP 
510 W. 5th SlrMt Mt. Carmel. Ill. 12813 

ARMA TRON- TM TA Y C RP. 

80 Micro does not keep subscription 
records on the premises, therefore 
calling us only adds time and doesn't 
solve the problem. 

Please send a descript ion of the prob­
lem and your most recent address 
label to: 

BOm1cro 
Subscription Dept. 
PO Box 981 
F1rmingd1le, NY 11737 

"' SH List ol Advertisers on Page 162 

-Oot ·Matria P rintar 'intertaces with TRS-IO 
Featuring a TRS-IO compatible parallel inter­

face, Addmaster Corporat ion has produced a new 
dot matrix printer. Model t 70. The Interface rn· 
eludes a Centron1cs· type hand shake and DB-25 i n­
terface connector. Baudot. and day-and trme 
clock The Model 170 proYides 18 or 2t characters 
per lrne, 6 Imes per Inch print densi ty, on slandard 
2 'h·· adding mach ine tape Designed to use wi th 
personal computers. Madel t70 will produce hard 
and carbonless cop.es of programs. data or results. 
Wri te Addmaa la< COfllO<atlon. 411 Juniparo Serr1. 
Dr.• San Gabriel. CA 9t n s or call 213f21S.1121. 

MODEL 100 & NE C 820 1 

AUTOPEN ~ 
S29.50 Plul S2.00 Nrff 

A po• ·t'rful • Of"d pro.:nv;w 1n onty 11~ Sairt your RAM 
fl.II f('&f ft'UWlt\a 


I Mc-IWll ccwurol • tth diM-th 

l SunW.rd p«4. C'!Jlit ~ m.. ru lo•nuh 

, Av~uc P'lint .1nJ • wnbn1n,; 


Uw °' con11.....-n "-m. Of ,.n,:'r ~a 
M11kop~ topic'• .. ..n prnon•l1.J tnpul' 


8<1>W11: ~ Pf1AC',.. l\fll • uhovf \pKu.I cumnwnik. 

E1p.ondrJ ~er 1111ttng C'U~ 10 rurwmbrr uxnffMnd! ru 

• RC"vt 1op •nd boJCrvm m•rjtru 
• Rc-M'I '~ m•rl"" • nd low lirnM,1h 
• Jndfom IC' U 

• IA-t..yn1 or twnamM. 1ndirnh 
• C.ntC"r hc.dm it' 
• P11nr p•r hudm&' 
• llltJ"'I IUI hum lC">bo o,u d 
• T1.1r n r1atw 11.1,11l 1u11un on 4nJ oh 
• .SC.. l~tp.- 1fli 
• Slu p mu111ptir Inv• 
• Rtdrfow P"iC" 11vrntwr iot: 
• Sun .. rw.., P'V 
• f'11md..Alh6r • oJ1h ~...t'"!C' 

• lru.r11 I'll.on punhn1t u ...n~m• 


• Su mp P•K'I'• • llh hlot J,,., .md wnr 
• ~nJ prntt rnnnol H• iM­
• Ctw1n 11\r\ u:y1hr r 
l>Nffluf d19.pl•y IUf 1111' wlft loul"I 

8-.Urrf'd ,, pt"• fll~I 01""'"'"""' .., ,, .......,., flk~ 
10 OiMp.oc 10 up.- phonr t In ut R.SOHl ,_, 
11 l inhtird Wfl pon r.;i ...od.rd11wr11: .1nd rur..r~ rirq1.1111"1 
I~ ((lfUhJoi l hU.... I~!\ 

11. (.,.,1\ll'IWtt tu\M .lrl!OI: J'f'rKnJu11.ort' 

I\ ..,+nt ~~\lnwnit tium RA M .1"'1 ,., upc­
14 "'-"'• (twU(ffft 9" <I .k-.11-.W 

I) fl' I Jlf'd 1\ '\O 

rH"T" H, tlllli• \ 1\'f.,,, ~\\IJCl,~l!S 

' .. ....... .: .: 

' 

---ISAM ··-····-·-·-··· 
Insert, Update, Delete Records on 

an indexed file thru BASIC. Inc ludes 
c reate, backup, and restore 

utilities. . ......... . ..... . . . . $30 

·--·--··----F SI····················· 

Accepts input as a full screen. 
Use screen utility to design 

screen produces BASIC 
statements to call 

FSI. . .. ... . ...... . . .. ... . $30 

BOTH AVAIL.ABLE FOR S50 


Specify Model I, or Model Ill. 

Send check or money order to: 

HERITAGE SOFTWARE 

34 Spring St. 
Stoneham, Mass. 02180 

Tel 617-438-4999 ~m 

FOR TRS-80 MODELS 1, 3 &4 
IBM PC, XT, AND COMPAQ 

WHICH ONE? 
Which microcomputer word 
processor lets you create and 
edit without retyping, but won't 
slow down your creative process? 
Knows when to capitalize the 
first letter while replacing one 
phrase with another? Can out­
dent as well as indent? Will do 
typesetting at your command, 
even with proportional charac­
ters, right just1f1cat1on and 
tabbed columns? Lets you use 
the same (extra-capacity) data 
disks on IBM PC and TRS-80? 
And eases your learning with 
common-sense keystrokes, 
Help menus, good examples 
and a professionally authored 
manual? 

Hint 1t can integrate to com­
municate from home to office, 
and will interface with a data­
base for form letters, data 
tables, and more! 

It's the profess1onal 's word 
processor for your IBM PC, 
Compaq, or TRS-80 Model 1, 3 
or 4. 

FORTHWRffE 

in 

IHIUffiJSSFORTH 

With an unusually powerful set 
of tools and an unusually easy 
way of helping you to use them. 

All necessary software 
(FOATHWAITE and the 
MMSFORTH System), under 
Personal License for $425 (IBM 
PC). Or with FORTHCOM tele­
commun1cat1ons module and 
the DAT AHANOLER-PLUS files 
management system. for $550 
complete Corporate Site (mul ­
tiple users) License 1s available 

May we tell you more? 

MILLER MICROCOMPUTER SERVICES 
61 Li ke Shore Ro1d, N1Uck, MA 01180 

(11 7) 153·813• 
..-137 
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NEW PRODUCTS 


BASIC 

FOR MODELS I AND Ill 

JUST GOT 

BETTER 


INTRODUCING BASRUM. THE ONLY LINKING 

WADER &. LIBRARY MANAGER FOR BASIC. 

BASRUM is designed to manage rhe subroutines you write and 

use in your Basic program ·. Like an efficient fi ling system. 

BASRUM s.1\·e s you t ime, eneq~y. and space. Be ·r ofall, it makes 

your program writing FASTER and EASIER. 


HOW DOES IT WORK? 

BASRUM lets you store vo ur subroutines m " library" files, 

separa te from the progr.1m~ rhar use them. ANY Basic prngr.1m 

can tht·n use am· routine m an y file. You can ewn lo,1d up ro 2 56 

ro utines to a special. pro tected memon · area and u e them 

AFTER you load llther Basic programs! Naturally. you can 

n:place o r delete any routine from memory ar any rime. 


SUPER BENEFITS! 

NOW you can write a subroutine ONC E. store ir o n disk ONCE 

. . . but use it in ANY program at ANY rime, AUTO MATIC ALLY! 

Load them once, use them all day. You can C HAIN from 

program to program, keepin)! the existing subroutines, \'ariables, 

and file buffers. Your Basic programs, being shorter, will LOAD 

FASTER. NEED MORE MEMORY ? You can brt·a k Ion)! 

programs into shorter modules and "owrlay" the mod ules. 

BA RUM gi\'es you comple te contro l of WHAT is loaded. 

WHEN 11 i loaded, .md WHERE it is loaded . 


THE NITIY GRITIY. 

BASRU M was designed specifically for the mo dels I and Ill 

fo r u~e w1rh anv DOS that 1 compztibh: with TRSDOS~. It's 

O\'erlay tructure req uires only the top 1600 byte of memory. 

There is NO LIMIT on rht• number of working copies. 


SIMPLE ENOIJGH FOR THE BEGINNER, VERSATILE ENOIJGH FOR 
nlEPRO: IFW IJWRITE PR06RAMSllVBASIC fOlJNEEDBASRIJM. 

TO Money order. check, VlSA. MASTERCARD: $149.50 
ORDER: Specify memory size: 16K 32K 48K 

Seh:ct disk format : 
Modd I: 35 track, single density 
Model Ill : 40 track, double density 

Guaranteed to perform as described o r your money back. Orders 
are shipped via air. most within 24 hours. A complete manual is 

included. Information only? Send self-addressed, 
stamped envelope. 

by Wiley, Inc. ... 37 

841 Bishop St., Ste. &2 Honolulu, HI 96813 
(808) 531-4314 

TRSOOS is a registered trademark ol the Tandy Cotp. 

~UM IS a trademark al W'My. Inc. 
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you can use an RS-232 cable . 
with a null modem. 

For more information, 
contact PCSG at 11035 
Harry Hines Blvd. ll1J.Tl, 
Dallas, TX 75229, 214-351 ­
0564. 

Reader Service .,,. 558 

The Computer 
Answer Man 

You just spent $500 on a 
new applications program 
and you can't get it to run. 
The documentation is un­
clear, and phone calls for 
support go unanswered or 
result in answers that arc 
more confusing. Sound 
familiar? 

When you can't get an­
swers anywhere, Soltys As­
sociates cuts through the 
confusion by providing the 
Mayday hotline service for 
MS-DOS, CP / M, and 
applications software pro­
grams . 

Mayday gets stalled soft­
ware programs going again 
when you can't, and it's 
open 18 hours a day, six 
days a week. 

The $199.95 subscription 
price includes a "plain En­
glish'• technical support 
primer, a trouble-shooting 
guide, and 120 minutes of 
access time for solving soft­
ware problems. 

Most solutions take 3-5 
minutes. Mayday research­
es questions that their ex­
perts cannot answer on the 
spot and transmits the in­
formation back to the sub­
scriber at no additional 
charge. 

For more information, 
contact Soltys As.sociates, 
1741 N. Ivar Ave., Suite 106, 
Los Angeles, CA 90028, 
213-465-5605. 

Reader Service .,,. 570 

Mainly Mathematics 
For many children, learn­

ing math can be a chore. 
Arith-Magic ($35) makes 
learning math fun by letting 

WMn you'rt stump«/, caJJ May­
day to rtSCUe your sta/Jed pro­
grams. 

children from grades 4 and 
up explore mathematical 
questions in three math 
games. 

Children develop and 
learn the concepts of areas 
and perimeters as they play 
the games. One program, 
Squarea, shows patterns in 
perfect squares; Rectangle 
lays the groundwork for 
factoring; Perarea covers 
area and perimeter and 
demonstrates how to com­
pare sets of numbers. 

The programs ru;e im­
port ant questions about 
measurement, and require 
familiarity with addition and 
multiplication. 

Arith-Magic runs on the 
Models Ill and 4 with 321< 
of memory. Contact Quali­
ty Educational Designs, 
P .O. Box l2A86, Portland, 
OR 97212, 503-287-8137 
for more information. 

Reader Service.,,. 557 

Alternate Bmic 
For the Basic program­

mer who wants to learn 
structured programming, 
the Alternate Basic transla­
tor from The Alternate 
Source (704 N. Pennsylva­
nia, Lansing, Ml 48906, 
517-482-8270) adds pro­
gramming constructs, label 
variables, and other en­
hancements to Microsoft 
Basic. 

http:prngr.1m
http:progr.1m


DIET 

~)ti~~~~~?APROGRAM 
'di • $69.95 

-rAKE A 8YTEH~8"~I
MAINTAIN LOSE 0" GAIH WUQHT {(.~ 

With 1our TJlll .. OouMe9ftdOflrlt ,,. Ottll MCHM4 1..111 4 4f­
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T•k• • •rt•.. It • Mochlla' eAalC Program 

M4JN"'°"*"'~ 
1 ~°"" 0....-y ..._~(PlOA)CH.MT 
11)l£~,...._._...f()()OUSl DMeF... 
> 21 ~Mf.o\LUllo.t..,-.. r_._.,.._ 
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FLEXIBLE DISCS 

WE WILL NOT BE UND ER· 
SOLDll Call I ree (800)235-4137 
for pnces and mformauon Dealer 
inquiries invited dnd c 0 o·~ 
accepted -Vls.4-

PAC IFIC 
EXCHANGES 
100 f oo1l111l Blvd 
~n Luis Ob1~po CA 
'1340 I In <11 Cdll 

I OOJ592-51H5 or 
I 0'>1543 IO.l7 

~ 207 

NODVILL 

ANALOG VOLTAGE INPUT 
FOR YOUR 

TRS-oo• M odel 100 

Useful for measurement and control in 
laboratory. factory. or classroom. 

12 bit integrating AID converter plus 8 
digital input b its, 8 latched digital output 

bits. and 4 addressable output strobes. 

Price: $580.00 including software 

HUMPHREY INSTRUMENTS, INC. 
35 Cold Soil Road 

Lawrenceville, New Jersey 08648 
(609) 896-1612 

~ 321 

For additional in format ion see 
ew Produc t section p. 220. 

t• s .... . , _.,..,. ,_..,~ 

TRs-80 MODEL l·lll·IY 
(Software Discounts) 

1. Disk Operating Systems 
DosPlus . . ......... .. .. .. $149.95 

2. Word Processing 
MScript . .................$79.95 

3. Terminal Communication 
Mterm ..... ...... ...... .. $79.95 

BBS .... . .. ...... .... . ... $79.95 
4. Assembly Language 

Mlzal . .... ... ........... $149.95 
5. Accounting System 

MBS ....................$250.00 
6. Custom Orders 

Business ..................(call) 
(Free disk holder) .,21 

Modes CALL Voice 

Sat. (702) 384-9320 Mon. 

& DESIGN SOFTWARE thru 

Sun. Box 42847 Fri. 

7-5 Las Vegas, Nv 89104 9-5 

.- See List of Advertisers on Page 162 

NEW! Lower Prices!! 

wabasH 

six-year warranleftd ~ 361 

DISKETTES! 
$14.90/box (10) 

5 '1• · single-side. single-density; double· 
density add $3/box . Add $3 per order 
shopping. In Illinois add 7% sales tax. 
Library Case-$1 .65 (woth disk purc hase) 
Immediate shipment on VIS A . Master Card or 
Money order. add 14 days tor personal checks. 

CALL TOLL FREE r 
.• (800) 222-1248 ~ 
In Illinois Call (312) 882-8315 
DEALERS/ SCHOOLS/ USER GROUPS! 

Call for our volume discount prices• 

DIGITAL IMAGES 
1185 Tower . Schaumburg IL 60195 

"Where is that 
Movie?' 

Find 11 qulcldy, easily w ilh 

On.PE 
TRACKER 

1...,,, ttw WOf k out ol rn.twgong 
fO'll \ !Otohtw.. ,. itHy 10 \,IW • 

a.c oritt ovit1 I .OC:Xhotlitt • punu 
~lfi2~' • lt\Oby l • "Por.r'tdi 

OI h 0C" • M ..ct\n b)' I~ htk 01 

l)l!'ltof~f • "'~Y l•sll • r it..:ty to i.rw 

TAn 
ntACltEll t' • 
1it.it1f'nl' W~I 

.,-idtl\t'pttClf •t 

roghfl ~lo.it 
yOYtlrtit c~r 

OlcM-f te>O.y 
10U t 1"' 

... ldill.1 
TuctylOOO 

ALL THIS 
~pl . Bo... ~ FOR ONLY : 
No.Hollvwood. CA 91603 '39.95(81 8) 71•-3131 
ILR"'I~ · • """ • ' <.UO ,...,,.,.W'-'" • IOO '"°'' l""'Q "1 U!>~A ,'4(_ <Jo<.•~ 

)~OOIA.,.,..,.,, •- •"'• "'< • ."f\:.~U'"°"' ''"""d ...'ll'Wl • U 11<,., 

Lost in a sea of software? 
Get your beating< wtth DIS K INDEX from Mumford M1CJ01 DISK 
INDEX "''" assemble an alphobe1>Led index ol every prog.-am in 

your collecoon imply put •ach wk m the computet one " " "' 
dnolher. and DISK INDEX will quid<Jy read the program names 
and !roe >pace left h will recognU'e any DOS and <isk density. and 
caoalog disks lo< th• Model l. 3. and 4 (Model I ownen must haw 
double de1W1y to catalog Model 3 or 4 <isksl DISK INDEX will 
alphabetize 2000 programs m less than a rrunute and ..;II find any 
programoul ol 2000 on less than 3 seconds Disks or programs may 
be added or deleted manually. and the whole Index or any selected 
pon may be displayed on the screen or pnnoed on paper on several 
dtffetenl format; Display modes include programs grouped by 
dt>l< name. by program name disks on ordeT ol decr•asmg tree 
>paee and by progra m showing Ille number ol backup copes of 
each one The index 1Mf m.lY be stOled on dask Soc furuY-e acass 
and updooe A 48K m.chme Wiii hold up to 2.S5 disks or ovet 2000 
programs "' each fiie and you can crea1e as many 6les as you 
need DISK INDEX comes on an unprotected <i>l< and n.ms under 
any ope1'4bng system ..- epe CP M A comprehensrve 2 page 
1nstrucDOn manual ~ included clnd fot Cdut>O\IS folks an 1nex:.pen 
sive demonstrdbon verSK>n1s av.:nlabie \ltllth rhe manual for PfevteW 
M on? purchdw \krStons d.re dYc)Mble for Model I 3 0 1 4 
DISK INDEX .. .. .............. . ............. . .. $39.95 

DEMONSTRATION VERSION . . . . ............... . $5.00 


DEMON DEBUGGER 
DEMON (fvr 1.>Ebugg<?l and MON110tl IS a soph1Srica1<d oool '"' h 
whKh you t -1rt "'xpl0t ..- dlld d~bugmi\ch me longuage programs In 
lh< STEP mode 11-.~I step llnough machine language programs 
u1w m)rruction di d rim~. ~hl.J'\V1ng you lhe ackhess. heKadecnnal 
vdlue. Z1l°':I mnt.:rno nM:. rt.'gtSler cont...n ts. and Sl ep coont for each 
mstruction Thc 19 diff~rcnl STEP mode commands mclude s1ep. 
!> l~p to d brdnCh. run Ill ~1...p mod~ di a variable u11e . 1un fOf a 
'.>P':'Clfied nurn~ o4 st~ps cha~ flags or regtstets execute a 
CALL°' K~T w t b1eokp01r11s n1 RAM 01 ROM. •nd break when a 
number m d <kflntc"d hlng~ appears in any doub'e regtSter The 26 
commdnd-, in lhe MONITOR mock 1nc.lude h~x anthm~bc. hex to 
ckcm\dl corw~r~ block mow fill mem0<y. find bytes. Jump to 
dddro"S:t ch.wswmble 10 scr~en - pnntet cbsk or tape k>od memory 
fromdbk°' tdP-t 11..nte mt.'m<>f'Y to cbskor tdpc. fullsaeen rnemor; 
edit m hex °' A!:>Cll 11nd relocdte °'her progt"Ams cw itself Saeen 
displaY' ""'YI><! iouoed <o your kne pnn<er for ha1d copy DEMON 
mdudt?s d comp.eohensive 40 page manual 11..ith many examples 
\krsion,, are •vdlidbk 10< Models I 3 and 4 <21pe <>< <i>l<. and a 
demonsrr•Oon v""100 is available -.11h the manual for prev.ew 
befor< pwcha5" 
DEMO N . _. . .. . ... . .................. . .......... $39.95 

DEMO NSTRATION VER IO N ......... • .......... . S5 .00 


MODEL I SPEED UP 
The S K-2 is• hard-.01e moditiC40on for !he Model I thao allo..~ 
CPU sPft'ds to be oncreased by 50't or JOO'{, pe<!ds may be 
changed wtth a toggle >wt<ch lnoc mduded) or on software com 
mand It Cdll dlso be configured to return to nounal speed any bme 
• <isk " • ctrve h mounts ins.de the keyboard unio wtth only 4 
necesSclry connecnons and IS eas.ty remc>Yed 1f the computer ever 
needs >eTVtCe The !:> K 2 has been field prOYen by 3 yea rs of use. 
and comes fully os5"mbled wtoh soc:keoed ICs 
S K·2 . . . . . . . . ............. .... .......... $ 29.95 

Writ• lo< our c•elog ol ocho< p<ogr...,. ~: 
Q.ONE to duplicaoe system <21pes 
RESQ2 cassett« upper lo< damaged tapes 
FFTASM machine i.,_ F<>SI Fourier Tnonslonn 
CASM41 cross usembler lot the 8748 t.mly. 
TRS-80 to C-ephla MCS ~"' lntnface. 
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CONTROL YOUR 

COSTS AND 

MAXIMIZE 


YOUR PROFIT 

To make a profit, you have to .kn~w what 

your costs are. Low Cost Costzng is a book­
and-software combination that will help you 
determine production costs for your small 
business, using your Apple, IBM PC, or TRS-80. 

If you are responsible for production, you can 
increase your profits once you know what 
you're spending. Low Cost Costing shows you 
how to analyze your costs using your profit-and­
loss statements and your microcomputer. Once 
you've found them, you can: 

• Cut your costs. 
• Adjust prices. 
•Set marketing and manu­

facturing strategies. 
• Determine why 

some products sell and 
others don't. 

It's the time- and money-saving combination 
your small business needs-Low Cost Costing and 

. your micro. 
Low Cost Costing 
Thomas S. Fiske Apple II, II Plus, Ile 
approx. 112 pp. CC7399 !package) 

$24.97 ISBN 0·88006-067-0 

TRS-80 Model I, III IBM PC 
CC74-03 tpackagel CC74-02 lpackage) 

ISBN 0-88006-072-7 ISBN 0-88006·071 ·9 

To order, call toll ·free 1·800·258·5473 for credit card orders. Or mail your order with 
check or money order or complete c redit card information to: Wayne Green Books, 
Retail Sales, Peterborough, NH 03458. Please include shipping and handling of S 1.50 for 
the first system, Sl.00 for each additional system. Orders payable in US dollars only. 
Please allow 4-6 wt-cks for delivery. 

yes, I want Low Cost Costing. S24.97 per system, plus ship· 
ping and handling j$1.50 for the first system, $1.00 for each addi ­
tional system). Please indicate total number wanted for each 
system. 

_ Apple jCC7399l _ IBM PC jCC7402l _ TRS-80 jCC7403l 

D payment enclosed D MasterCard D Visa 0 Am. Ex. 

Card 11 ------- MC ~k 11 


Expirationdate ____ Signature_________ 


Name - - --------- ------ ­
Address 

\ City State Zip ___ 

LOW 
COST 
COSTING 

PHOOIJ(T~~l'li\"G 
wrr11t'OUR 

MICH0CDMJ'ln '6R 

NEW PRODUCTS 


Link Labels make identifying disk contents easy. 

The program runs on all 
TRSDOS operating sys­
tems, requires no line num­
bers, and adds commands 
such as Do/While, Do/Un­
til, Select/ Case, and If/ 
End/If constructs to Basic. 

Alternate Basic can trans­
late itself, and includes a li­
brary pf routines that you 
can access with the Copy 
command (additional li­
braries are available). 

The package includes an 
on-line help file, sample 
programs, five support util­
ities, Alternate Basic source 
code, and a manual for 
$69.95. 

Reader Service ~ 556 

Disk Listing 
Small disk labels are fine 

when a disk contains one or 
two programs, but they're 
inadequate when you have a 
dozen or more files on one 
disk. 

Link Labels are color-
coded disk labels and stor­
age envelopes that hold up 
to 26 file names per disk. 
Numbered, two-part disk 
labels visually link the disk 
and envelope. 

Each envelope contains 
spaces on front and back to 
list the contents of the disk, 

and has a hanger to display 
the label near its corre­
sponding disk drive. The 
stickers have spaces for disk 
name and application. 

Link Labels are available 
in five colors, and you can 
order special numbering or 
custom printing on the 
stickers. They cost 36 cents 
each and come in quantities 
of 12. Quantity discounts 
are available. 

For more information 
contact Hexco Inc., P.O. 
Box 199002, Hunt, TX 
78024, 512-238-4404. 

Reader Service ~ 571 

Prophet from Your 
TRS-80 

Followers of the I Ching 
believe that the forces of 
Yin and Yang drive the 
world. A new software 
translation of this 3,<XX>­
year-old concept, called 
Oracle, lets you consult the 
I Ching through your 
Model III. 

Instead of throwing sticks 
or coins to confer with the I 
Ching, Oracle lets you seek 
guidance with the touch of 
your keyboard. A random-
number generator creates 
the chance element; by de-

L ____way::_Gr~ Books~~rbo~gh, NH 0345~ 349B8L _J '--------------------------J 
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At last you can own CJ) .....: "'1~.,.1. u:::> =THE PROGRAMMER'S -0_J .....: ...... ~ a_-.SECRET WEAPON ­ ...v.. :i0.,.\).., Publish Your Own Music! u2u;" LEE'S GUIDE TO PUBLISHED c:c:o
I 

<{~~MICROCOMPUTER PROGRAMS. 1st Ed." 
UJ~ I ­ c:o 

°' 
(/)By Henry Lee. Ph.D UJ ' 'I i llif { ·! I f lJ ~ : lG ~ G~ ~ I 0b: c:,......, __,An exhaustive index to over 8000 BASIC programs oo c:o <{and 300 Assembly programs from 160 books <1nd ~ a_ 0 '::a_ a_500 magaz111es f979·1983 2 Vols All program ''I f lJ G' I f..uJ J JI l •TIJ~ I "'1 ~ ~ :::>descr1pl1ons hsle<I by source and cross-111dexed f 

UJ CJ) '-" ~ to 3 limes by sub1ect Hundreds of programs on u. UJ ufinances educatoon. math , eng1neer111g games 'l •.,jJ >r u ir t~ra - 1 0 ~ - 111 1 ~~ L.()and graphics Plus where 10 obta111 over 1600 ag· c:~ . 
UJ0ricultural bus1nPSS educational and home prog­ ~ S? L.()Eay to progrwn with your Model rams free or almost-free I- UJ 

UJ •I/Ill/IV Md Epson MX Printer :2an indispensab le work tor all se,,ous com· _J CJ) °'<( 0 

~ 
- UJputer users, programmers and teachers ·· u. _J3 print styles with multiple strike u u 

w~ u:PASAtltNA TECHNOLOGY PRESS option/ Riglt justification/ Simple 

Dept EM 
 :::> 0 -· Cl. 

<{editing fe«iiures/ Prints up to 36 con­ ci: er 
O z ~1444 Santa Anita Ave Q'.:secutive runbered pages of music z· P 0 Box 3836 ci U5 z <(
_J CJ) 0 _J 0South El Monte Calif 91733 For Qimplete '~''°"· wnte ~ UJ _J u gJAM Publlc:ations ouuPrice S27 plus S2 00 handling and postage 0P.O. Box 10065 .,. 229 <( Cl.Ca11lorn1a residents please add Sl 96 sales tax ~Oo c: 

..... 20 
Greensboro. NC 2740' 

I- ~ z I- 0
iD a.. ~ z u 

<( >-0 ~ CJ) 0C/) z..- o~ 
<{,_UJ ~ co c:oINVESTMENT SOFTWARE I i= ......Maxell Floppy Disks I- . ~ Cl. 

I c:0 ~ a..PORTFOLIO MANAGEMENT SYSTEM u 0 
I- ~ 2NewVemonf uThe Mini-Disks w (/):::> 0 0Thos easy to use P1og1am will handle up to 

I- UJwith maximum quality.1000 transactions {500 ac tive and 500 sates! 0 I- u> UJtor each ol the lo llowong Stocks. Options => I 
~ 

Iw ­ (/)Mutual Funds bonds an<l Accounts I~ u 
i- I ~ . <{eludes Opening anct closing proces anct -CJ>-, :2elates. commissions. d1v1dends. and interest ~ 0 . w (/) 

(/)Handles both wrillen and purctlaserl optoons ~ ~ I ­ > wI- UJ xGeneral account lormat can be used lor <( z ~ ~ .money market lunas. cer1tl1cates ol cteposot. v; 
et~ Portlollo rePQrts liy security type.active or 0 a.. u :;)zCJ) a.. Cl)

<( __,sales. or entore POrtfollo $39.95 
~ ~2 2 z 

<{Investment Club Management System 
CJ) 0 co

Sen<! lor 1ntormat1on $69 95 w 02 z .:::::.. _J >== 
<{~-oBotn programs are t 00% mact11ne language ~a.. 0 

anct reQuire a 48K MOD 1/ 111/ IV(MOD IV runs 
0 u 

z 
c:0~o 
z 
w1n MOD Ill m0<1eJ 2 droves. anct an 80 column Q UJ N pnntiPr 0~~> 

0 u. ~ a.. UJ 0 0REN RAD SYST EM S · ,, PACIRC EXCHANGES "'1 (/)!:::: 2 z \,Q•, M fSA OR OCFANSl[l~ (A 'L'<'"> 4 100 Foothill Blvd San Luis ...... ><co i= ~ c:h ' 9 7 .) • f-.?. ' San Luis Obispo. CA 93401 
<{

( p~r t ,.., ~ • "' r-p, • !f" A1,... $. 'J(~ 
co ~ I-

In Cal call (800) 592-5935 o>r ::?~=> -(805)543· I 037 UJ• , p i•...,Li Jt' lnr1 ~.trirl r f r_OO tr1c! :::> 0 CJ) 0
c;) 00 ... _., ,,, CA re..., dt.. ri f o, ,1(jd b t<"t• ..... 207 <{0 > UJ 

g> UJ ~ 
wt) I 0 

UJ~ ~ u c: 
UJ,_~~~ 
(/):: t- 2 0 
w 

«> 
~ Z2 
O OQ:- c:: 

c: 
>__,TRIVIA 
UJ>- ~ u \ >

% !:::: ­THE ULTIMATE CHALLENGE ... 0 (/) B 
UJ 

UJ 
UJ 

- 0 (/) 

• :::> ffi en 
Cl. 

c:... 0 c:CJ) 

- >= a:t- w 

111 ._­A Factual Game of Obscu.re Knowledge _.wu <{ 

::?~ UJ ~ 
Cl.C ~= C[l-:J -... 

A Graphic Board Game For 
... UJ UJTRS-80 Model Ill , 4• __,z i= _J z=>c u 

ui 
2 Disk, 32K - a.. oa.o &c = a..
$25.00 u =>~ >'cn:Ea: <{ 

1~llfll*'Q dnd Honer ng Int udecH 

~ Zo a:oa. 0 
z

Send C heck or Monl!y Onlu To: o Qo ~ 
(/) .....Hl·De9rr1 Soltwatt wu• alS>- ~ -0P.O . Box 2036 coI ~ ....._ a.•• 0 

,;,29 Palma. CA 92277 

flt ZN g 
Ill 0 ..... :2. 
>- u ~· ~ 
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CIRCUIT 

DESIGN 


MADE EASY 

Use your microcomputer and Program.<; for Elec­

tronic Circuit Design to help you select the correct 

value for each component in an electronic ci rcuit . 

The programs a re adaptable to most microcomputer 

!.~·sterns and are also available on disk for the Apple, 

IBM PC and TRS-80. The thirteen programs can be 

l t'led individuall y. or they can be combined, using a 

master menu. as e>.vla ined in the book. 


T opics covered include: 
• r~i!.1or. capacitor and ind uctor ci rcuits 
• ci rcuits that haw combinations of rC">isto rs. ca ­

pacito rs and inductors 
• series and parallel ci rcuits 
• voltage dh·iders 
• imp<xlance and frequency 
• pha.-;c angle-; 

• operational amplifie rs 
• transistor circuit-.; 

l'mgram., for Elcctnmic Circuit 
IJ1•.,ig11 

Da' id I .e ithalL'-l'T 
S 1-U):'i ISBI\ 0 - ' 80()().()68.!J 

-.(>ftcmt·r I h,· H approx. llKl pp. 198-l 13K7400 

Book and Disk PaC'ka!{c. $24 .97 

Appll' II . II +. Ile CC7400 11. I 13 ' 0-88006-0/H-4 

113~1 PC CCl40012. ISBN 0-88006-080­
T ll. -80 ~l ocll'I I/ III CC740013. 1$13:\ 0-88006-081-6 


1.. H ill.. I l .lll tnll fru · J i'CtO 2:..., r,..i;3 fur <.-red.it C"Jrd o rdcn. Or mail vour 
~ 1rcl1·r '' 1tli d tn:L ur 11u11M~ onk·r o r C'Olllplett• l ' ft..•tht l'ard mformatio~ to: 
\\ ·" 11.- ( .r., ·11 l~"l'. Hdail Sal'"· l't1erhorough. ~If 0.145R. Pl~a.<e include 
SI --41 f11r tht· f1r' t 11t-11i .11wl $1 00 fur cal'h ackl1tional ikm for ~hippi ni;t and 
h.11111l111c \\ ._1\l lt ' c:n..·11 l{4 1111k.' .HI ' .1b~o ~nailahle in hook store..'\, Ordc~ are 
p.1\,1l1l1· 111 l ' "' l ~•ll.1" 0111~ . Plt.·~t..,.. . din" -I 6 Wt.'-'h fo r ddh·t•ry. Dealer in ­
•p 11r11" 111' 11-., 1 ..-68 

S..·11d mt· cnpit.,. of l'rowarm for F. lectro11ir Cirmit Design 
(BK7-100) a l Sl-1 .!JS t•ach. Smd me packag..... for the Apple 
IL II Pim. lit- (CC7-IOOl I): packages for 1he IBM PC 
(CC7-10012): package. for the TR -SO \lodcl 11\ lodel Ill 
(C:C7-100 l3) at S2-l .97 each. Shippin!( and handling is Sl.50 fo r the 
fir.1 ikrn: Sl.00 for l."dC'h additional ikm. 

Card ' - ------ Expiration date _______ 

' pa~ rncnt t·ndosed . \l asterCard ~Visa D Arn . Ex. 

Si!(naturt·------- ----------- ­
:'\ame________________ ____ 

Addres\ ___________________ _ 

Cit\ _______ _ __State ___ Zip _____ 

Wayne G rL't."fl Book.~. Pett·rborough. NII 03458 34988P 
·---------------------- ­

NEW PRODUCTS 


T7u! Wilson Jones desk top printer stand lets you load checks and other 
forms into bottom-feed printers. 

ciding when to press the ac­ The stand is constructed 
tivating key, you add the of steel, with a choice of an 
~rsonal factor. oak- or walnut-finish top. 

Oracle is available on Nonskid pads prevent slip­
Model Ill disk for $69.95 page or marlcing on the desk 
(add 50/o sales tax in MA). surface. 
A companion book is also For more information 
available. Contact Kerson contact Wilson Jones at 
Huang, P .0. Box 1083, 6150 Touhy Ave., Chicago, 
Marblehead , MA 01945, IL ro648, 312-774-7700. 
617-631-5985 for more in­ Reader Service ~ 575 
fonnation . 

Reader Service ~ 553 

Learning At Home 
Printer Helper At Home with Basics 

Running a bottom-feed (30th St. and Remington 
printer on your desk top is Ave., Baltimore, MD 21211, 
not always the best arrange­ 301-235-4009) has 25 educa­
ment. Paper often catches, tional programs to help 
jams, or feeds itself back in­ children develop basic read­
to the printer, and running ing and language skills. 
labels or checks is awkward Program subjects include 
at best . word analysis, vocabulary 

To keep your printer skills, reading comprehen­
feeder organized, Wilson sion, and study skills. 
Jones offers a desk top The programs, for the 
printer stand. Available in Models I, ill, and 4, include 
14-inch ($35) and 21-inch a disk and 20-page work­
($45) models, the stand book for children ages 10 
elevates the printer for easy and up. The program mod­
feeding of checks, invoic­ ules are available separately 
es, and other continuous for $19.95 each. 
fonns. Reader Service ~ 552 

L__________________________. 
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SEND AND RECEIVE 


MORSE CODE 
•TRIPLE SPLIT SCREEN 

•SPEED: 1-200 WPM 

This 4.Sk HHmbly l•ngu•ge progr•m runs 
on your TRS-adMModel I, Ill, or 4. The 
decoded Mone Code Is dlspl•yed on the 
screen •nd m•y be printed. The keyboard 
buffer Is •cllve while either sending or 
rec:e!Ylng. Theoutput IIeither toneorkeyed. 
110 Is vi• the c•11ette lnterf.ce. The pro­
gr•m runs from l•pe or disk (TRSOOS 2.3 or 
1.3). Use It "on-the-•lr" or tor code pr•cllce. 

satisfactto n guaran teed or your money baclf. 

CHselle with booklet only $19.95 poslp•ld. 

ROGO Computer Products 

4752 O.Been Dmre 


El Pno, Teue 7"24 


Wt:'Rf: St:RIOUS 

ABOUT fUN! 


Software for 

Radio Shack's TRS-80 


MODELS 11/ 12/ l 6 

• GAMES • ADVENTURE 


• BUSINESS • LANGUAGE 

• EDUCATION 

CALL OR WRIT? fOR nm: 

BROCHUR[ AND MOR[ INFORMATION 


A Rizzo Data 
Systems Corp. 

577 Burlington Rd.. P.O. l'>m 458 

Bridgtton. NJ 08~2·0356 

609/451-7979 

DISCOUNIS 


TIS-IO® 

COMPUTERS 


wltlt 

hdlo Slud Gunatee 


C.U or Write For 

Free Catalo& .... Price u.t 


HAIMOll 
lhhr.&S1pplJ 

307N. M.m 
Deaver City, Tx 79323• 806-592-2472 

AID to RS·232 
CONVERTOR KIT 
• 	 FOR ANY COMPUTER 

WITH AN RS-232 PORT 
• 	 0-5 VOLT INPUT 
• 	 8 CHANNEL INPUT 
• 	 8 BIT RESOLU'i'ION 
• 	 300-9600 BAUD 
• 	 SIMPLE OPERATION 
• 	 PS, PC BO, PARTS 

& MANUAL 

$59.95 & $4.00 SHIPPING 

TPSSYSTEMS 
14820 Elmore Road 

Anchorage, Alaska 99516 
(907) 345-6730 ....67 

NEWGenealogy
Program 

( for48K Model IV4 Two Disk Systems) 

HOlDS 350 RECORDS 
* Eo51,1 to Use * Help Menus

* Screen Oriented 

Records filed on Disk by 

Name Key 


( ottler products vse ~ord nl.Krbers) 

eompr.Mnsiva DocWMntolion 
Ave Reports Full Alpha Printout. 
family Tree. Paternal Une. Moternal 
Une. Descendent Une S4Q95 

Send Ccsh, Check. or "1toney Order to 

.... 3 11 MIMAR, INC. 
116 lloywood om. : Biloli, MS 39532 

Free Shipping for U. S. Orders 
Mississippi Residents odd 6% Soles Tox 

DATA ACQUISITION 
and control fo r ANY computer 

The M ode l 8232 communicates v i a 
RS-232, and has 8 analog Inputs (0·5 VDC; 
8 bits), 8 digital Inputs and outputs, and a 
2000 point buffer. Suitable for field data 
logging or lab use, the 8232 costs only 
$540. Direct bus-connect unit for TRS· 
80/111 & 4 ts $295. Detailed manual, $6. 
Phone our applications engineer or write: 

** STARBUCK * * DATA COMPANY ..-39 
PO Box 24. Newton. MA 02162 (617) 237-7695 

TRS 80 Computers 
NEW Computers, Accessories & Software 	 Manufacture Warranty 

26-5103 Model 2000 $2200 26-5111 Monitor $180 
26-1069 Model 4 $1200 26-1158 Printer $1250 
26-4005 Model 12 $2800 26-1256 Printer $1600 
26-3802 Mod. 100-24K $650 26-3801 Mod. 1008K $500 

PLEASE CALL FOR PRICES ON OTHER COMPUTER PRODUCTS 

Visa - MasterCard - American Express 


Cashier's Check - Money Order - C.0 .0 . with 253 Advance 


TALLEY COMMUNICATIONS CO. 
References Available 

P.O. Box 193 • 121 N. State St. 
Fast Delivery 

Decatur, Texas 76234 • 817-627-5585 • 817-627-1017 

Can for other computer and accessory prices! 
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DIFFERENT TRACK 


Don't Let Your Computer 

Bum You Up 


Perhaps it was fauhy wiring, or maybe a voltage 
spike, but an electrical fire has started in your comput­
er. If you don't stop it quickly, it's liable to take the 
whole office with it. 

Knowing how stubborn an electrical fire is, you are 
prepared. You pull out your Compu-Fire fire extin­
guisher and avert a potentially tragic situation. 

Compu-Fire is a 2\14-lb., 10-inch-tall, rechargeable 
extinguisher that uses Halon 1211, an extinguishing 
agent that smothers electrical fires without leaving a 
residue to harm electronic components. 

Pictorial instructions on the cylinder make use easy. 
Compu-Frre is U.L. rated and comes with a five-year 
warranty, wall mounting bracket, and owner's manu­
al. It's $50 from Protectall Corp., 5422 Page Drive, 
Dept. 39, Pittsburgh, PA 15236, 412-882-0114. 

Reader Service .,. 569. 

New Products listings are based on information 
supplied in manufacturers' press releases. 80 Micro 
ha5 not tested or reviewed these products and cannot 
guarantee any claims. 

Compu·Fire puts out fires without leaving a residue. 

See What You Can Do With 
DOTWB.ITER 4.0 


D OTWRITER lets you create spectacular, eye-catch ing letter- If you want to create your own logos, modllY our type!aces. or even 
heads, catalogs, lnYltatlons, or ..,.n books. 11 is Just wha1 you designenllrelynewtypefaces lhenyouwillolsowanl loorderthe "Lelter 

need to tum your dol-motrtx pr!nler lnlo a venatlle typeselhng moctune sel Des1Qn System (LOS). We Oller LOS at holl price when you order 11 

And It's cmztlabl• for the Uodel 4 (yes, tn r.====================:;i a long Wllh 001WRITER 

natlft mode) as well as !or the Models I ~ ~Ji~ VN!lons are avcnlal>le tor Epson MX 80 wnhaJuand Ill Grallrax MX 100wllh Graltrox Plus. RX 80. FX-80 
C ITOH 851011550 Mlcroline &4192 93 Radio 

What Is DOTWRITER ? Shock•DMPsenes200-520ondGem11111ox ~x 
Please specUy prlnler and CX>mputerl 

Our pnnl IOJr.ples were done on an El*)!!. sizesDOTWRJTER uses the "blt· lmoge 
vary on Olher pnnter>

grvphlcs" of yow prtnter to produce the 1'No disk dr'Nel and al leasl 4PK Cl ITle!TlO!Y 019 
kinds ol stunntn; results shown Inside 181\W"d LOS • no~ avolloble ii\ no!IY9 Model 4 
thebox. It 150 IUll-function lext pnnllng pro­ rnvde 
gram. so you can inler-ml.x dlllerent char Send for fr" prtnt samples! Weve only 
ocler sels. do cenlerlng paragraphs. shown you a rew ol lhe 150 DOTWRITER 
pagination. mognlllcat10n. draw honzon­ lonb II you wanl the bes1 In graphics pnnl­
lal and vertleal lines rever.;als (wlute on lng, we suggesl you order DOTWRITER 
black). and even prlnl rlghl·Justlfled pro· loday toll tree 
portlonal text. ·' 

DOTWRJTER (Models I . UI) $7995 
001WR!TER includes the pnntlng pro­ DOTWRITER (Model 4) 99.95 

gram. complele documentation. and lour Lette...1 Design System 3995 
leen useful sets o l typefaces (60 lo 90 Ss-:ial DOTWRJTER and LOS 9995 

characters In each set) We Will also g1Ve Additional Letterset dlslls 
(4 - 12 per disk) 17.95 and 24 95 you lhe !OS-page Leltersel Relerence 

Lette!WI R•l•r•nce CatalOQ 1000
Catalog fr" with your order 

1b use OOTWRITER. Just wnle your text 
with any popular TRS-80 Word Proce!ror 
add the necessary lormattmg commands. 
and 001WRITER Will do the rest 

~,.__,,__,..._, ® ...91 

Each has 3 12 complele typefaces (60 to 
20 mo.. alsks are ava.Uabl• separately. 

Dept C 8'.lx 'll'lO 'o H'111\o-.....ivd CA 911(.J 

95 characters In each sel). These dJSks cost 
 (a.at) 1~lll lnJormcrtton a:nd Som.,Doy Ptoc:•Mlnf 

'T'('W'M""~fl.•!'."' p 0o.J­
less than $25 each. and may be purchased l!:::===================:!J t.u:-P1f'IO n l... ;.i " ..oda: 4ialllll' ""I ,.A 
at any time Actual Dotw?tter p rint samples uo.. Olden'~ W'dhtn t;r.e do) 
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programs supplied on DosPlus 
(minimum syslem) Complete 
DosPlus also available 

ERSABUSINESSTll Series 
Each VERSABuSINESS module can be purchased and used independently, 


or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES.. $99.95 
\l'asARlCEVAlll..fS• • a complete menu drM>n becountl receivable, mvo1c1ng. and 
monlhli! atatement-geNfahng aystem. h k~ track ol aU 1nforma11on related to who 
- you or your company money, and can proYlde au1oma11c btlhng for past due ac 
cuunlt VEtsARl!CEV~ pmtt al necessary lUotements mvooce•. and summary 
NpOrta and can be hnk..t .. th ~UDGfll 11"" and VfRsAli'IVf'o'TORYN. 

VERSAPAVABLES.. $99.95 
VE!tsAPAYABLES" is dewgrwd lo keep track ol current and aged payables, k<>epmg you 
11'1 touch With all mlormaflon regarding how much money your company ()ll;es, and to 
whom \l[RSAPAYAlllFS" ma1nta1ns a complete re<.ord on each vendor. pnnts checks, 
check r~tns. vouchen, tran.achon reports. aged payables reports, vendor reports 
and more With 'h'llSAPAYARI fs• you can ~en lei your compuler automatically select 
whx:h voucheu are to be paid 

VERSAPAYROLL.. $99.95 
VUISAPA\KOU• is a powerlul and soplustica1ed. but eas\. to u<e payroll S~">tem thdt 
kel'P' rr"':k ol ~ gowrnrnenl n•quired payroll 1nformahon. Complete employee records 
are marnta1ned, and aa rwcessary payroll calculations are performed aulomaticai y, with 
tolal• displayed no .crttn for operalor approval A PdliroD can be run 101ally, automall 
cally, or the operalor can inte~ene 10 pr~ent a check from being pnn1ed, or to alter 
informat•>n on It If d~"r<'d lotal• may oo p<~wd to the llEltSAl..FDCER II"' ·~•tern 

VERSAINVENTORY• $99.95 
V!llSANVf?'iTOR\-,. a u>mplet<> "''o?ntory control syst"'m that gn."b ~'Ou instant access 
to dai. on any item. Vl.11:.Al.'o'Vl..,TORr keeps track of al tnlormation related to v.hat 
items are n stock. uu1 ol sux k, on backordt-r, <>IC, >tores sale. and pricing data, M?rts 
you when an nem falls below a preset reorder po:nt, and aiio...~ \.'OU to enter and pnnt 
irwoKet dirl'Ctiy or to hnk with lhe \/[RSA RrC"m'l\Bl .fS• sy,.tem VERs>.L..,VfNTORY- pnnts 
all needed '"'"'ntory hst1ngs, reports of items ~'°"' reorder point , 1n,entory value re 
ports period .ind y('.ir lo d.ote '-lb ri•porl>, pot e 1...1s 1n,en1ory checkl ...ts, e1c, 

SON. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

VERSAlEDGER 1r $149.95 
VERSA LE.OGER u•• is a completeaccounring syslem that grows as your business 
grows. \IERSALfoGER II"' can be used as a simple peri;onal checkbook register, 
expanded 10 a small business bookkeeping sysrem or developed into a large 
corporate general ledger system without any additional software. 

• 	VERSALE.DGER II"' gives you almost unlimited srorage capaclly 
(300 10 10,000 enrnes per month, depending on the system). 

• stores all check and general ledger information forever, 
• pnnts tracror feed checks, 
• 	 handles multiple checkbooks and general ledgers, 
• 	 prints 17 customized accounting reporrs 1nclud1ng check registers, 

balance sheers, income slatements, trcinsacllon reporls, ac·count 
lisrmgs, etc 

VERSAl.EoGER II"' comes w11h a profess1onally-wntren 160 page manual de 
signed for first 11me users The VERSALfoGER JI"' manual wtll help you become 
quickly famihar wtlh VERSALfoGER Jr", using complete sample dara files 
s up plied on diskette and more thcin 50 pages of sample pnntouts. 

SATISFACTION GUARANTEED! 
E.·.,y \IER ABU INESS• mod< 11gu.uan1eed1oou1perlurm othorcompo1 ,,.,..,.,..,,. 
•'ld11afractlOl'IOflh..a" t lf)o<Jl.>artnotwl..t..d...10..,,., VERSABUSIM:ss· moc1... ­
1n1y rf1um • 11. 1hin30da11> lo< • rtlund Manuals lo<u.yVl;JtSA8USl1'ESS•modu>t ""'Yb< 
purcha.ed for S2S each. crl<htod '°"'"'d a lo•tt purchow ol that moclM 
AD CP M baHd Computen mu>t M oquopped ,.,,h MicrOltlft BASIC 
!MBASIC or BASIC-801 

To Ord er: 
Write or call Toll-free (800) 431 ·2818 ,...9 
(N.Y.S. residents call 914·425-1535) 

• add $J for ihippcng in UPS MOU • add SS to CANADA or MEXICO 
" odd S4 forCOD ornonUPSar... 

~ 
• add ~ pos._ •lwwlwrt 

DEALER INQUIRIES WELCOME .-­ - ~ 
AD pric:~ and speciflcanona IUb!ecl 10 change I 0.liwry 1ubitt1 IO .....1o1>1l11y 

TR<;fW'l ,,. rir""'" .. f dflC, L iri. AYPLC 1..,,;t.•,,...&io. ~Cttr' '8.'-' PC •r,sd.>.-,,ark1RM Corp OSBOR'E trfll!lrr,.vmt ~Corp XEROXttaditm.r"Xno"'C°'p KAYPRO·"'~' .. ' tnl !t.'M 
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THE BEST TEAM MONEY CAN BUY. 

When you consider performance, 
price and compatibility nobody 
beats the Team computer from 
LNW. You get more memory and 

over 50% higher performance 
than a TRS-80· Model 4. And, 
comparably equipped, LNW's 
Team costs hundreds of 
dollars less. 
Everyone can play on the 
same Team. 

compatibility with the IBM·· PC 
than the Tandy 2000 offers. 

At a remarkably low price. 

If you're not convinced yet that 

Team is the computer to buy, then 

just look at the numbers. The 

suggested retail price for the key­


board/CPU, dual disk drive, With the incredi­
12" monitor, CP/M 2.2 andbly versatile Team 
DOSPLUS 4 is only $1,995 . computer, you 
Or $1,395 if you already owncan upgrade to 
drives and a monitor. Which super perfor­
is why, quite frankly, we don'tmance while 
think anybody can beatmaintaining com­

patibility with Models 1, 3 and 4, 
and CP/M • software. In addition, 
with Team's optional 8088 co­
processor and monochrome 
adapter, you get much greater 

·MS-DOS optional wrth 8088 co-processor . 

LNW'sTeam. 
For more information, call or write: 

l.N\\1 C:CMl>\JTl:I~ ,,3, 
2620 Walnut , Tustin, CA 92680 
Telep hone: 714/544-5744 

.. 
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