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NOW ENTER DATA 

GET RADIO SHACK'S BAR CODE 

Our Model 100 is the most 
talked-about, most-wanted 
portable computer ever! The 
reason is simple. 

We started with a truly porta­
ble workstation with five pro­
grams built in. A four pound 
"wonder" that runs on batter­
ies or optional AC adapter, 

that's small enough to fit in 
your briefcase with room 

to spare. 

Now we've added 
still another exciting 

dimension to the compact, 
go-anywhere Model 100. 

With the Model 100 Bar Code 
Reader (26-1183, $99.95), 
your data input tasks are 
made easier and faster than 
with conventional keyboard 
data entry. 

This optical scanning device 
is ideal for retail, wholesale, 
manufacturing and adminis­
trative applications. Billing, 
couponing and inventory con­
trol are made more efficient 
for warehouses and super­
markets. And the tracking 
and tracing of manufactured 
goods becomes far easier 
and more cost-effective. 

SK Model 100 24K Model 100 



QUICKLY ANDEASILY 

READER FOR MODEL 100 COMPUTERS 

Even libraries can use the 
Model 100 Bar Code Reader 
for document storage, re­
trieval and tracking. 

The pen-like bar code wand 
is easy to use. Plug it into 
Model 1 OO's standard bar 
code reader interface. Load 
the included cassette soft­
ware drivers (recorder re­
quired) - that are callable 
from Model 1 OO's built-in 
BASIC. And then begin scan­
·ning bar codes. 

Read Universal Product 
Code, 3 of 9, or Plessey bar 
code formats that are either 
lithographed or computer­
printed. Read UPC-C, Coda­
bar and Interleaved 2 of 5 
bar codes with our Additional 

Bar Code Reader program 
(26-3846, $9.95). Add our 
Bar Code Writer (26-3845, 
$29.95) and generate your 
own bar code labels using 
the Model 100 and any Radio 
Shack dot-matrix printer. 

And the best part of using the 
Model 100 Bar Code Reader 
is the Model 100. 

With the built-in BASIC, you 
can create programs to ana­
lyze bar code data. 

You can then prepare reports 
with Model 1 OO's personal 
word processing program. 

With the built-in modem, you 
can transmit bar code files to 
any host computer. 

In addition, Model 100 is an 
address/phone directory, 
appointment scheduler, and 
telephone auto-dialer. 

Stop by your nearest Radio 
Shack Computer Center, par­
ticipating store or dealer to 
learn more. 

Available at over 1200 

Radio Shack Computer Centers and at 


participating Radio Shack stores and dealers. 


llad10 lhaeK 

COMPUTER CENTERS 

,,.75 A DIVISION OF TANDY CORPORATION 

Prices apply at Radio Shack Computer Centers 
and participating stores and dealers. 

•,' 
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1 2 3 
3-D GRAPHICS-NOT JUST PRETTY 

MASTERMIND. This advanced data-base 
ELECTRONIC SPREADSHEET-NUMBERINFORMATION MANAGEMENT- THE 
CRUNCHING AND GOAL SEEKING. It helps PICTURES. These graphics dlstlll raw data 

manager stores and retrieves mulllple Illes you produce forecasts, cost estimates and Into trends that can be Instantly vlsuallzed, 
qulckly, easlly and rellably. What's more, It "break-even" points-· In seconds, Instead of helping you discern the Important facts from 
shares all Information with the other programs, hours or days. Best of all, It' allows "goal a wealth of Information. 
so you never have to re-enter the same data seeking:• Ask, for example, "What sales must I 
twice. have th1 ~ rest of the year to net $1 mllllon?,'' 

and OPEN ACCESS wlll figure It out! 



WORD PROCESSING-F.DITOR 
EXTRAORDINAIREI Superior word proceSBors 
make It easy to correct typos, change words, 
shuffle paragraphs and formal documents. 
This Is one of that breed. Use It to write 
efficient memos, letters, proposals and 
reports. 

5 
TELECOMMUNICATIONS-YOUR LINK WITH 
THE WORLD. This program gives you access 
to vlrtually any other computer system In the 
world. Nol only can you transmit and receive 
reports from your colleagues, you can also 
subscribe to speclal data banks that know 
everything from GM's stock price to the 
relatlve humidity In Genoa. Now that's power! 

10240 Sorrento Valley Road 
San Diego, CA 92121 .-360 
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TIME MANAGEMENT-CONSERVING YOUR 
MOST PRECIOUS RESOURCE. This module 
helps you keep track of alt your appointments, 
hour by hour, day In and day out. It alerts you 
to standing obligations, automaUcally 
coordinates meeting times with other busy 
professionals, and lists all your associates on 
a RolodexTM·.nke file. 
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HURRY!!-­


sso 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 $19• 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!!! 

InfoWorld ''Excellent''
Softwa r e llc porl Card "INFOWORLD" REVIEWED AND 

RATED AUKS PERFORMANCE & 
EASE OF USE-- "EXCELLENT" !!AUK's 

AUKS WAS TESTED & AWARDED 
THE "RECOMMENDED SEAL OF 
APPROVAL" by the Professional P1:rfnrmm1cc 0 0 0 ia 

Dnc llllWll lation 0 0 0 0 Software Programmers Association! 
1-;us1 ~ oi' Use 0 0 0 el 

Error 11.;mdlini.;: 0 0 iZi 0 
 ''DATABASE'' 

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 

printer) ! !! ' '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 JS THE EXACT SAME SOFTWARE-- 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 S Order within 72hrs & you'll also get a surprise GIFT 
VALUED at $10-- YOURS TO KEEP EVEN IF YOU RETURN AUKS FOR A REFUND!! 

Write AUKS, your name & address on a piece of paper, enclose $19.95 (CA res + tx, 

$21 .15) + $2 ship & handling (VISA, Mastercard OK- Give# & exp data or Call (916) 

786-7981) to: 


Market Masters, Dept. M-10 
209 Kenroy Lane #5, Roseville, CA 95678 v 423 

EDITOR-IN-CHIEF 

Eric Maloney 


MANAGING EDITOR (EDITORIAL) 

Peter E. McKie 


MANAGING EDITOR (PRODUCTION) 

Deborah M. Sargent 


REVIEW EDITOR 

Ryan Davis-Wright 


COPY EDITORS 

Robert Mitchell (New Products) 


Penelope Hamblin 


ASSISTANT EDITOR 

Catherine Geary 

TECHNICAL EDITORS 
Bradford N. Dixon 
Mare-Anne Jarvela 

Keith Johnson (Load 80) 
Beverly Woodbury 

EDITORIAL ADMINISTRATION 
Carole Macioci 

EDITORIAL ASSISTANT 
Justina A isfeid 

ASSOC!A TE EDITORS 
Hardin Brolhers 

David Engelhardt 
John B. Harrell lll 

T erry Kepner 
Thomas L . Quindry 

EDITORIAL DIRECTOR 
ewer PUBLICATIONS 

Jeffrey D. DeTray 

EDITORIAL OPERATIONS MANAGER 
John C. Burnett 

ADVERTISING SALES 

SALES MANAGER 
William Smith 

SALES REPRESENTATIVE 
Michael Wozmak 
I ·800-441 ·4403 

WEST COAST OFFICE 
I060 Marsh Road 

Menlo Park. CA 94025 
4 I 5·328-3470 

SALES MANAGER 
Giorgio Salu li 

SALES REPRESENTATIVES 
Allison Walsh 

Karen LeLendre 

Cover design by Beth Krommes 

The tel l b1acket, \, roplaces lhe up auow used by Radio Shack to lndf· 
cate exponcnllaf ion on our prinlouls. When entering programs pub­
lished In 80 Micro. you should make I his change. 

80 formats Its progiam Ustings to run 64~haracters wide, the way I hey 
look on your video scroon. This accounl s for lhe occasional wra~around 
you wlll no1ice in our program listings. Don't lel it l hrow you, particularly 
whoo entering assembly llsUngs. 

Art icle submissions lrom ou1 readers are welcomed and encouraged. 
lllQulrlos should be addressed l o: Submissions Editor, 60 Pine Street. Pe­
terborough, NH 03458. Include an SASE !or a copy ol ''How to Write !or 
80 Micro ." Paymon1 l or occoptod articles Is made at a rate ot app10KI· 
mately S50 poi p1lnlO<I page: all rights aie purchased. 
"T RS.acl. Scrlpsl t. and TRSDOS are trademarks ol Radio Shack, a dlvl· 
slonofTandyCorp. 

80 Micro (ISSN -0744-7868) ls published monthly by CW Communications/ 
Peterborough Inc., 80 Pinc SL Peterborough, NH 03458. Phone: 
603-924-947 1. Second class postage paid at Peterborough, NH. and addition­
al malling omces. Subscription rates ln U.S. are $24 .97 lor one year. S38 for 
two years. and $53 lor three years. In Canada and Mexico $27.97- one year 
onty. U.S. lunds drawn on a U.S. bank. Nationally distributed by International 
ClrculaUon Oislllbutors. Foreign subscriptions (surface mall). $44.97-one 
year only, U.S. funds drawn on a U.S. bank . Foreign subscriptions (air mall), 
please Inquire. In South Alrlca contact 80 Micro, P.O. Box 782815. Sandton, 
South Allica 2146. Alt subscription conespondellCe should be addressed 10 
80 Micro. Subscription Ooparlment, P.O. Box 981 . FarminQClale. NY 11737. 
Please include your address label wi th any correspondence. Postmaster: 
Send address changes to 80 Micro, Subscription Services, P.O. Box 981, 
Farmingdale, NY 11737. 

Enti re conten ts © copyright 1984 by CW Communications/ 
Peterborough Inc. No part of this publication may be reprint· 
ed, or reproduced by any means, without prior written permis· 
slon from the publisher. All programs are published for per­
sonal use on ly. All ri ghts reserved. 
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page 56 

On the Cover 

44. Fine Lines by Davey S. Thornton 
Streamlined bar codes. (Model III) 

56. Random Thoughts by Robert P. Sullivan 
Toward truly random numbers. (Models I, III, and 4) 

100. Sound Software by Theodore Diament 
Speech lessons for your computer. (Model III; Load 80) 

108. The Missing Disassembler by J.C. Sprott 
Going to the source. (Model 4; Load 80) 

114. The Dating Game by Charles F. A lexander 
Fix a CP/M Plus bug. (Model 4 ) 

Features 

70. 

84. 

104. 

120. 

126. 

130. 

134. 

Testing 1-2-3 by Peter G. Savard 
Easy educational programs. (Models I and III; Load 80) 
Time Keeper by Arnold E. van Beverhoudt Jr. 
Organize business projects. (Models I, II, III, 4, and 2000; 
Load 80) 
USR Friendly by Leland M. Phelps 
Loading USR data the painless way. (Models I and III ; Load 80) 
Rooting Out ROM Routines by Bob Covington 
Things your ROM never told you. (Model III) 
Fill-Ins by David Lewis 
Paint power for graphics programs. (Models I and III; Load 80) 
The Perfect Wave by Michael O'Reilly 
Follow the bouncing sound wave. (Models I and III) 
Warnier Diagrams by Michael Conwell 
An alternative to flowcharts. 

Departments 

6. Load 80 Directory 125. Tidbit #11 
132. Tidbit #128. Side Tracks 

by Eric Maloney 

12. Input 
14. Feedback Loop 

by Terry Kepner 

21. Pulse Train 
29. Reader Exchange 
32. Debug 
35. Reviews 

Model 100 Bar Code Reader 
The Secret Guide to Computers 
Spectaculator 
NICE 
Hi-Res Graphics Board 
Reference Cardfor 

the CP/M System 
Micro-Link II 
Pro-Create 
Signalman 
Mark XII Modem 

146. Project 80 
by Roger C. Alford 

156. BBS Express 
by J. Stewart Schneider 
and Charles E. Bowen 

162. Basic Takes 
by Richard Ramella 

166. Pascalculations 
by Bruce Powel Douglass 

172. The Next Step 
by Hardin Brothers 

178. 2000 Plus 
by John B. Harrell III 

194. New Products 
203. Young Programmer's 

Contest Entry Blank 

page84 
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LOAD 


BO 

L oad 80 gathers together se­

lected programs from this is­
sue of 80 Micro and puts 

them on a magnetic medium for your 
convenience. It is available on tape or 
disk, and runs on the Models I, m. and 4. 

Load 80 programs are ready to run, 
and can save you hours of time typing 
in and debugging listings. Load 80 also 
gives you access to Assembly-language 
programs if you don't have an editor/as­
sembler. And, it helps you build a sub­
stantial software library. 

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 I or m disk system. · you 
boot the Load 80 disk and transfer the 
files to a TRSDOS system disk accord­
ing 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 CONV 
command. 

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

This page contains a list of this 
month's Load 80 programs. If you have 
any questions about them, call Keith 
Johnson at 603-924-94 71. 

Yearly subscriptions to Load 80 are 
$199.97 for disk, or $99.97 for cassette. 
Individual loaders are available on disk 
for $21.97 or on cassette for $11.4 7, 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 

Lesson 
Article: Testing 1-2-3 (p . 70) 
System: Models I and ill, 32K RAM (Model I 
uses Listings 1 and 4 only) 
Language: Disk Basic 

The Automated Courseware Development 
System writes computer-based lesson and 
exam programs. 
Cassette filespec: B. C, D, E 
Disk fllespec: LESSON/BAS. GRAPHICS 
/BAS, MAKER/BAS. STUDENT/BAS 

Project Minder 
Article: Time Keeper (p. 84) 
System: Models I. II. m. 4, and 2000. 32K RAM 
Language: Disk Basic 

Project Minder tracks how much time your 
staff spends working on projects for different 
business clients. 
Cassette filespec: F 
Disk filespec: PROJMINDIBAS 

Digl-Talk 
Article: Sound Software (p. 100) 
System: Model ill, 48K RAM 
Language: Assembly 

The Dlgl-Talk speech synthesizer digitizes 
a recording of your voice and saves It to disk. 
You can then play it back through an audio 
amplifier on your Model m. 
Cassette filespec: SPECHA. SPEECH 
Disk filespec: SPEECHISRC (source code). 
SPEECHICMD (object code). Requires Radio 
Shack EDTASM 

Buffer 
Article: USR Friendly (p. 104) 
System: Models I and III. 32K RAM 
Language: Disk Basic 

Use your disk Input/output buffers to load 
USR routine data. 
Cassette filespec: G. H 
Disk fllespec : BUFFIND/BAS. SCRNFILL 
/BAS 

Disassembler 
Article: The Missing Disassembler (p. 108) 
System: Model 4. 64K RAM 
Language: Basic 

This disassembler for the Model 4 gives you 
a source-code display or printout. 
Disk filespec: DISASSEMIBAS 

Paint 
Article: Fill-Ins (p. 126) 
System: Models I and ill, 32K RAM 
Language: Disk BaslcJAssembly 

Paint fllls In any shape that you draw on the 
screen. 
Cassette filespec: I. PAINTA, PAINT 
Disk filespec: PAINTUSRIBAS. PAINT/SRC 
(source code), PAINT/CMD (object code). Re­
quires Radio Shack EDTASM 

Print Buffer 
Article: Project 80 (p. 146) 
System: Model Ifill, 64K RAM 
Language: Assembly 

Printer buffer control program. 
Cassette filespec: BUFFER. PRTBUF 
Disk filespec: PRTBUF/SRC (source code). 
PRTBUF/CMD (object code). Requires Apparat 
editor/assembler 

Interrupt 
Article: The Next Step (p. 172) 
System: Model ID, 32K RAM 
Language: Assembly 

This demonstration program uses lnterrupt­
handllng routines to create a timer that runs 
while you're on a bulletin board system or us­
ing other programs. 
Cassette filespec: INTRUP 
Disk filespec: INTRUPISRC (source code), IN­
TRUP/CMD (object code). Requires EDAS edi­
tor/assembler 
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largest publisher ol computeHelated lnlonn11lon. The group publishes 52 
computer publlcatlons In 19 maier countries. Nine mllllon people raad one 
or more ol the group's publlcaUons each month. Members ol lhe group In­
clude: Argentina 's Computerworld/Argenlln•; Au11ra11a·1 Ausrr11/a Comput­
erwor/d, Auslr•ll•n Micro Computer Maoazlne, Austral/an PC World and 
Directories; Brazll'1 DalaNews and MlcroMundo; China's China Computer­
world; Denmaril.'s Computarworld/Danmark and M/croVerden; Finland's 
Mlkro; France's Le Monde lnformatlque, GoldM (Apple) and OPC (IBM); Ger­
many's Computerwoche, Mlcrocomputerwell, PC Welt, Software Markt, CW 
EdltlonJS.ttmlnar, Compuler Business and Commodore Magazine; llaly's 
Computerworld Ital/a; Japan's Computerworld Japan and Perso Com World; 
Maxlco'a Computerworld!Mt111lco and CompuMundo; Nethar1ands' CW Bene­
lux and Micro/Info; Norway's Computerworld Norge and MlkroOata; Saudi 
Arabia' s Saudi Computerworld; Singapore'• The As/an Computerworld; 
Spain's Computerwortd!Espena and M/croSfstemu ; Sweden's Computer· 
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World, PC Jr. World, Run, 73 Maoazlne and 80 Micro. 

Problems with Subscriptions: Send a description of the prob­
lem and your current and/or most recent address to: 80 Micro , 
Subscription Department, P.O. Box 981 , Fafmlngdale, NY 
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Problt1ms with Load 80 Clrculsllon: Address correspondence to 

Lori Eaton, 80 Pine St., Peterborough, NH 03458. 

Problems with Advertisers: Send a description of the problem 

and your current address to: 80 Micro, At. 101 & Elm Street, 

Peterborough, NH 03458, ATIN .: Alta B. Rivard, Customer Ser· 

vice Manager. If urgent, call 1-800-4414403. 

Change of Addrsss: Send old label or copy of old address and 

new address to: 80 Micro, P.O. Box 981 , Farmingdale, NY 

11737. Please give eight weeks advance notlc8. 

Mlcrofllm: Thls publlcatlon Is available In mlcroform from 

University Mlcrofllms International. United States address: 

300 North Zeeb Road, Dept. P.R., Ann Arbor, Ml 48106. Foreign 
address: 18 Bedford Row, Dept. P.A., London, WC1A4EJ, 

England. 

Dee/ers: Contact Ginnie Boudrieau, Retail Sales Manager, 80 

Micro, Pine St., Peterborough, NH 03458. (800) 343-0728. 
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I I 

I Please send me the Infocom interactive stories listed below. I 

(I understand that all prices are effective as of September 1, 1984.) 
0 Sampler @ $7.95 0 DEADLINE'" @ $49.95 
ZORK'" I (see note)* 0 The WITNESS'"@$39.95 

ZORK II @ $44.95 0 STARCROSS'" @ $49.95 I 
0 ZORK III @ $44.95 0 PLANETFALL'"@ $39 95 
0 ENCHANTER"@$39.95 0 SUSPENDED'"@$49.95 
0 SORCERER'"@ $44.95 0 INFIDEL'"@ $44.95 

I 0 

I

·zoR~ I is available exclusively through Rt1dio Shack dealers. 
 I 
Please check one: 0 TRS-80 Model I 0 TRS-80 Model III 
My age range (Please check the correct box) : 

I 
0 Under6 0 6-11 0 12-17 018-24 0 25-35 0 36-49 0 50 + 
Please indicate the payment method you chose. I 
Make check payable to Infocom, Inc. (Please do not send cash.) 
0 Check 0 Money Order 0 MasterCard [ [ [ [ [ 

Visa 0 Amencan Express Exp. Date (Mo. & Year) I
I

0 

I I I I I I I I I I I I I 

Card Number 

• Total for games ordered: 

Add $2.00 for postage and handling for each game: II. • For New York residents only, include sales tax: 
• Total enclosed: 

1u ii 

l


I I I I 

rddrT I 11 

Cit y 

lgJ Ilip 

I I I I I I 

1 ~:~;ry. if not US. l I
L;; to: Infocom, Inc., CS 6237, Farmingdale, NY 11~8~ 

12PROBLEMS 

WITH THIS COUPON. 


BE FOREWARNED! Just because HERE'S WHERE YOUR PROBLEMS 

[j 
paced mystery with time as 

we've made Infocom's REALLY BEGIN. The Infocom the enemy. PLANETFALI.:;a interactive fiction soft­ the spectacular comedy of 
~ ware compatible with the last frontier. 

your TRS-80 Model I or STARCROSs;· our astounding science iiNj§;f~i~;~
Model III computer doesn't mean fiction mind-bender. SUSPENDED;· 
your problems are over. ~ ___ ; _ --· --- a tutorial on the cryogenic nightmare on the edge 

In fact, they're really just begin­ how to get involved. The ZORK'" of the far future. INFIDEL;· high 
ning. Because no other computer trilogy, Infocom's best-selling odys­ adventure among the pyramids. 
software ·~~....., sey of treasure, challenge and high EVERYONE SHOULD HAVE SUCH 
challenges, --m adventure in the exotic and enchanted PROBLEMS. So fill out the coupon
stimulates, ,)'IZt~ world of the Underground and mail it right now. It's 
provokes ~ .:=:tmtl Kingdom. ENCHANTER;' . going to lead to problems­
and involves your imagination with the inception of a spellbind­ we can't deny it. Ah, but 
quite the power-or the force- ing series in the Zorkian think of the fun. 
of interactive fiction. Once you've tradition. SORCERER;· in which 

experienced it, you're you'll gain the power and cunning of 
going to be hooked. a true sorcerer. Or else. lnFDCDlft 

The WITNESS;· a 
ZORK is a registered trademark of Infocom, Inc. 

...-k.' Cl hard-boiled whodunit DEADLINE, The WITNESS. STARCROSS, SUSPENDED. 
PLANETFALL, ENCHANTER, INFIDEL and SORCERER"?"- thriller of the thirties. are trade marks of Jnfocom, Inc. 

V'284DEADLINE;· a fast­

mailto:SUSPENDED'"@$49.95
mailto:ENCHANTER"@$39.95
mailto:WITNESS'"@$39.95


SIDE TRACKS I by Eric Maloney 

Table Talk: Comparing the 

4/4P, Apple Ile, and PCjr 


T he technical editors from two of 
our sister publications met re­

cently to debate the relative merits of 
the Apple Ile and PCjr. 

80 Micro, the journal of obsolete 
computing, was not invited. No mat­
ter. We'll see who doesn't get invited 
to our next cocktail hour. But just as 
an academic exercise, I drew up a 
quickie chart that compares the 
TRS-80 Model 4 with the above-men­
tioned computers (see Table 1). 

I outfitted the three systems with es­
sentially the same components­
128K, two drives, and a monochrome 
monitor (see Table 2). This required 
upgrading the basic Model 4 from 64K 
to 128K, adding a monitor and second 
drive to the Apple Ile, and adding a 
monitor, second drive, expanded Ba­
sic, and DOS to the enhanced PCjr. I 
also threw in a parallel printer adapter 
with the PCjr package, since I thought 
it would be nice to run a parallel 
printer off it. 

The Model 4, as you can see by the 
table, stacks up pretty well. It under­
cuts the Ile by $429 and the PCjr by 
$523. 

The Model 4 is lacking in a few 
areas, however. It doesn't have color 
capability, and it produces only 
mediocre graphics. But how often 
does the average user need either? Mi­
cros are used these days primarily for 
word processing, accounting, spread­
sheet analysis, and data base manage­
ment, which use text 98 percent of the 
time. 

(Of course, if you really need hi-res­
olution graphics, the Model 4 hi-res 
graphics board will give you 640- by 
240-pixel resolution for $249.95.) 

If you eliminate color and graphics, 
the Model 4 comes up short in only 
one other important area. It has less 
disk capacity than the PCjr (368K 
compared to 640K). So be prepared to 
buy a few more disks. (Another paren­

thetical point: The Model 4 is the only 
one of the three systems in which you 
can install an internal hard disk.) 

The appropriateness of a system de­
pends ultimately on the user's needs. 
If you want color and graphics, or 

Computer: 
Base price: 

Read-only memory 
Disk drives 
Memory per disk 

Monitor 

RS-232 port(s) 

Basic 

DOS included 

Number of keys 

Cartridge slots 

Text display (lines by characters) 

CPU speed (MHz) 

Cassette port 

Serial port 

Color capability 

Resolution (pixels) 


you're a serious game player, the 
Model 4 isn't for you. But if you're 
primarily interested in nuts-and-bolts 
applications, the Model 4/4P beats the 
Ile and the PCjr in a walk. But you 
knew that anyway, didn't you?• 

Model 4* Apple Ile PCjr 
($1,299) ($1,295) ($999) 

64K 128K 128K 
2 

184K 143K 320K 
Yes No No 

I 2 No 
Yes Yes No (t) 
Yes Yes No 

70(t) 63 62 
No No Yes 

24 by 80 24 by 80 25 by 80 
4 1.02 4.77 

Yes No Yes 
Yes Yes No 
No Yes Yes 

256 by 192 560 by 192 640 by 200 

• The Model 4P offers the same configuration, except that it has no cassette port. 
t A limited Basic comes with the machine, but Cartridge Basic is required for serious pro­

gramming. 
:j: Includes keypad. 

Table 1. The Model 4, Apple Ile, and PCjr: What you get for the base price. (Note: Figures 
compiled before IBM's revised PCjr). 

Computer: Model 4 Apple Ile PCjr 

Base price: $1,299 $1,295 $ 999 
64K upgrade 100 
Second drive 329 480 (•) 

Monitor 199 199 (t) 
Basic 75 (:j:) 
DOS 65 
Parallel adapter 99 

Totals $1,399 $1,823 $1,917 

• Estimated. 

t Estimated; IBM monochrome monitor is not PCjr-compatible. 

:j: An expanded Basic. 


Table 2. What you need to buy to make the system configurations comparable. 
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Small Boldface 

Small Bold Italics 
These were printed by DOTWRITER on an Epson MX-80. 

·See What You Can Do With 

DOTWB.ITEB. 4.0! 


Now available for the Model 4, too! 

D OTWRITER lets you cre­
ate spectacular, eye­

cat ch Ing letterheads, 
catalogs, lnvltatlons, or even 
books. It is just what you need 
to turn your dot-matrix printer 
into a versatile typesetting ma­
chine . And it 's avallable for 
the Model 4 (yes, In native 
mode) as well as for the Mod­
els l and lll. 

What is DOTWBITER? 

DOTWRITER uses the "blt· 
image graphics" of your 
printer to produce the kinds 
of stunning results shown 
inside the box. It is a full-func­
tion text printing program, so 
you can inter-mix differen t 
character sets. do centering, 
paragraphs, pagination. mag­
nification. draw horizontal 
and vertical lines. reversals 
(white on black) , and even 
print right-Justified propor­
tional text. 

DOTWRITER i ncludes the 
printing program, complete 
documentation, and fourteen 
useful sets of typefaces ( 60 to 90 
characters in each set) . We will 
also give you the 105-page Let­
terset Reference Catalog free 
with your order. 

To use DOTWRITER. just write 

your text with any popular TRS­
80 Word Processor. add the 
necessary formatting com­
mands. and DOTWRITER will 
do the rest. 

20 more disks are available 
separately. Each 
has 3-12 complete 
typefaces ( ~0-95 BO 
characters in readers' choice 
each set ). micro 
These disks cost 
less than $25 each, 
and may be pur­
chased at any time. 

If you want to create your 
own logos, modify our type­
faces. or even design entirely 
new typefaces. then you will 
also want to order the "Letterset 
Design System" (LDS). We offer 
LDS at half-price when you or­
der it along with DOTWRITER. 
LDS operates in Model III 
mode on the Model 4. 

Versions are available tor Epson 
M X-80 with Grattrax. M X- 100 with 
Grattrax-Plus . RX-80. FX-8 0. C . 
ITOH 8510/ 1550. Microline 84 /92 / 
93; Radio Shack 's DMP series 200­
520 & Gemini lOX. 15X. Please 
specify printer and computer! 

Our print samples were done on 
an Epson. Sizes vary on other print­
ers . Some of the samples shown 
here are taken from the addition­
al Letterset disks. 

Two disk d rives and at least 48K 
of memory are required.LDS is not 
available i n native Model 4 
mode. 

Send for free print samples! 
We've only shown you a few of 
the 150 DOTWRITER fonts. If you 
want the best in graphics print­
ing, we suggest you order 
DOTWRITER today, toll-free. 

Please specify printer and computer 
when ordering. 

DOTWRITER 
(Models I , ill) $79.95 

DOTWRITER (Model 4) 99.95 
Letterset Design System 39. 95 
Special: DOTWRITER 

and LDS 99. 95 
Additional Letterset 

disks (4-12 per disk) 
17.95 and 24.95 

Letterset Reference 
Catalog 10.00 

ORDER NOW, TOLL-FREE 
(800) 824-7888, oper. 422 

Dept. C, Box 560, No. Hollywood , CA 91603 
(818) 764-3131 Information and Same-Day Processing 

TERMS: VISA, MC, checks. COO. Please add $3 .00 shipping 
in U.S. or Canada, $15.00 overseas, sales tax m Ca. 
Most orders filled within one day. 
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The Premier Word Processor for 

YourTRS-80 Model I, Ill, or4 
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W 
e are proud to oiler you 
the one Word Processor 
that will satisfy all your 

writing needs: ALLWRITE. It sets 
new standards for text editing and 
printing, and will give new life to 
your TRS-80. Let us tell you why... 

In an attempt to push the public 
into expensive 16-bit computers, many 
manufacturers have been saying that 
the TRS-80 is obsolete. The truth is that 
the software, not the hardware, makes 
the difference. And the best word proc ­
essor of all is now available only on 
the humble TRS-80, not on those ex ­
pensive 16-bit machines! 

ALLWRITE is based on the proven 
methods that made NEWSCRIPT the 
most popular independently produced 
TRS-80 word processor, but it also has 
the speed and new features our cus ­
tomers have asked us for. ALLWRITE 
will save you time and let you produce 
the highest-quality, most professional ­
looking letters, term papers, and re ­
ports available on a micro-computer. 

Allwrite Can Save You Time! 
Reads a 25,000 character file (10 

printed pages) from disk in SIX SEC ­
ONDS . .. does a global search-and ­
replace in FOUR SECONDS ... outruns 
even the fastest popular micro-p rinter. 

ALLWRITE'S Screen 

Handling Makes Word 


Processing Easier 

Than Ever 


Change te xt wid th at any time; 
wide lines shift left and right as you 
type . ALLWRITE preserves double ­
blanks between sentences, uses the 
entire screen for text, and displays a 
complete Status Screen at the touch of 
a key. Scroll by line, partial screen, full 
screen, to top or end of file, or to any 
marked point. Move cursor by charac­
ter, word, tab, line, or screen. 

You can set and change on-screen 
tabs and store them on disk. The print ­
time tabbing features are incredibly 
versa ti le: they allow left , right, and 
centered tabs, and even line up your 
decimal points . 

ALLWRITE shows you where you 

~===================~ 

TAKES FULL ADVANTAGE OF YOUR 

MODEL4. 
The model 4 version of ALLWRITE uses 

the entire BO·by-24 screen. On a 64K ma­

chine. you can edit over 34,000 charac· 
ters of text. On a 128K machine, you can edit 
THREE FILES AT THE SAME TIME! The 
second and third files can be over 32.600 char­
acters each, for a total of almost 100,000 
characters of text in memory. 

forgot to turn off underlin ­
ing, boldface, italics, or 
double-width. Special on ­
screen Preview feature 
shows page breaks and 
page layouts . .. including 
underlining and boldface 
. . . without annoying blink­
ing or screen flicker. In 
"Summary" mode , ALL­
WRITE quickly flags for ­
matti ng errors w i th ou t 

""""'"'<lll ~U1IU'lf;S 
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These were printed by ALLWRITE; 

shown 20% actual size. 


wasting time printing all the text. 
These standard features make docu­
ment p reparation faster and easier 
than ever! 

State-Of-The-Art 

File Handling 


There is no upper-limit on docu ­
ment size with ALLWRITE, because it 
chains files backwards as well as for­
wards, even across diskettes. Switch 
from one chained file to another in less 
than six seconds by pressing two keys. 
Select portions of other files for inclu­
sion at print time . . . great for stock 
paragraphs. 

ALLWRITE salvages text from bad 
disks! If a sector goes bad, you won't 
lose the entire file, because it will skip 
bad sectors, read the rest of the file, 



and then show you where the lost text 
belongs. This advanced error recovery 
turns a disaster into a feeling of pro­
found relief. 

User-Definable Soft Keys 

Reduce Typing Time 


You can store 22 phrases or com­
mands at a time into "soft-keys," then 
press just two keys to retrieve them. 
This makes frequently-used phrases 
and formatting controls a snap to use. 
You can store these definitions on disk 
and build a library of hundreds of pre­
programmed keys to fit every one of 
your applications. 

Our specially-designed templates 
fit right on your keyboard to let you see 
your settings at all times. Each tem­
plate is also a Reference ("Cue") Card, 
so it is always right in front of you 
when you need it, without using up 
valuable screen space. 

ALLWRITE Is Easy To Learn 
ALLWRITE's commands and con­

trol keys are easy to remember be­
cause they use the first letters of 
common English words: 'CE' stands for 
'Center.' 'Search' and 'Replace' do just 
that, and so forth. The on-line HELP 
menu offers over fifty screens of topics. 

NE.WSCRIPT's documentation was 
acclaimed in every review, and 
ALLWRITE's 350-page book is even bet­
ter. Portions of it are designed for be­
ginners, with every feature clearly 
explained in step-by-step tutorial 
style. Since you won't always be a be­
ginner, other parts of the book offer ad­
vanced topics. There is a cross­
reference summary chapter, a 14-page 
comprehensive index, and a detailed 
Table of Contents. We've been devel­
oping computer programs and man­
uals for over 20 years, and understand 
the importance of good documentation. 

To make installation easy, we in­
clude Tiny DOSPLUS for the Models I 
and III, and special, pre-tailored ver­
sions of both TRSDOS 6.2 and DOS­
PLUS IV for the Model 4, all at no extra 
charge. The Model I and III versions 
work equally well with all major 
DOS's. 

PROSOFT'S On-Going 

Customer Support 


Perhaps the best reason of all for 
having ALLWRITE is the continuing 
support we offer you: friendly, expert, 
direct support that is unsurpassed in 
the micro-computer industry. There is 
no time limit to our support: if you are 
our customer and you need help, just 
call or write. We give free updates for 
90 days, and charge little or nothing 
for minor updates thereafter. 

Customer Comments 
"This is the best software package I 
have ever received . • . superb. easy to 
use, fast. and has more features than 
the business word-processor at the 
office:· (E.R.L.) 

"ALLWRITE will soon be the barom­
eter that others will use to compare 
their products to. For the money and 
functions, there is no comparison:· 

(J.G.J 
"Your company and products have 
.to be one of the strongest factors I can 
think of for keeping me with the 
TRS-801" (/ .R .H ,) 

"NEWSCRIPT is the Cadillac of word 
processors. ALLWRITE is the Mercedes 
Benz/I" (B.E.) 

", .. a very readable manual:' (D.S.) 

BENEFITS OF OWNING 
* * ALLWRITE * * 

If Word Processing is important to 
you, PROSOFT's ALLWRITE is the best 
choice you can make. The clean, pro­
fessional appearance it adds to your 
letters and reports will make an excel­
lent impression on people. We will be 
happy to send you free print samples 
so that you can see for yourself how 
good ALLWRITE will make you look. 

You probably know that quality 
word processors for CP/M and the IBM­
PC sell for $300-500, and they don't 
have ALLWRITE's capabilities or speed 
... or PROSOFT 's proven, on-going 
support. Now, for a fraction of the cost 
of a new computer, you can have the 
most complete word processor of all. 
And you won't have the headaches of 
starting all over again with a new, 
different computer. 

Note to college students: with its 
Footnote. Table of Contents and Index 
features, ALLWRITE is ideal for your 
reports and Term papers. 

ALLWIUTE co'~eli Willi ju11t abOut 
every' useful word proc~ssing feature 
... standard. Here are some high­
liQ"l).ts: excellent ,right-justified pro­
portional printing on most printers 
having that ability;·powerful Form Let- · 
ter and Mailing Label preparation; In­
stant counts of words, characters, 
lines, changes; block Move, Copy, De­
lete, Putfile, Getfile, and List; delete 
by character, word, line, sentence, 
paragraph, or block; insert and one­
key insert; great RS-232 printer sup­
port; accepts all 256 ASCII codes from 
keyboard; intermix pitches on same 
line {printer-dependent); 1.5 line spac­
ing, 6, 7. 8, 12 lines per inch {printer­
dependent); does multiple-columns on 
all printers; perfect alignment of hang­
ing indents; variables, logic state­
ments, conditional printing: wildcard 
Directories; integrated with Electric 
Webster and D01WRITER for Models I. 
Ill, and 4 {these are sold separately); 
"Legal" line numbering; paragraph, 
list. and figure numbering; supports 
most popular printers {all "printer driv­
ers" included); compatible with high­
memory drivers ; fully explains all 
DOS and ALLWRITE error messages; 
wildcard search-replace; tabs, search­
replace, other settings remembered 
across files; word reversal; up to nine 
levels of boldface; flexible page titles; 
footnotes at bottom of page or end of 
document; Table of Contents and In­
dex generation; and PROSOFT's un­
matched text formatting and printing 
capabilities. 

Attention NEWSCRIPT Owners 
You can trade in your copy of NE.W­

SCRIPT at very substantial savings. 
Please call our technical line for 
details. How To Order 
You can order by phone or mail. For 
quickest delivery, call our Technical 
Support line. Please specify your TRS­
80 model (I, III, or 4, 48K, at least two 
disk drives), and your printer(s). Our 
price includes normal shipping in the 
U .. S. and Canada. The sooner you or­
der, the sooner you will begin to bene­
fit from the ALLWRITE! Word Processor. 

l$249.9Sf 

ORDER· NOW. TOLL-FREE 

(800) 824-7888, aper. 422 

.-30PR~ 
' 

Box 560, No. Hollywood, CA 91603 
(818) 764-3131 for Technical Information and Same-Day Processing. 

Terms: VISA , MasterCard, checks, C.O.D. 
' f I 

California residents please add sales tax. .~~ : 
Most orders filled w ithin one day. '.- • - , 
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The Dilemmas Persist 
John B. Harrell's article, "The 

DOS Dilemma" (July 1984, p. 48), 
states that TRSDOS 6.2 comes bun­
dled with the Model 4. That is incor­
rect; we are currently shipping TRS­
DOS 6.1.2 with the Model 4. 

TRSDOS 6.2 is available separately 
(catalog number 26-316) for $39.95. 

Ed luge 
Director ofMarket Planning 

Radio Shack 
Fort Worth, TX 

"The DOS Dilemma" faults my 
favorite disk operating system, 
MULTIDOS, for not supporting 
multiple-file selective copying. This is 
wrong. The VFU / CMD features 
several modes. The manual (pp. 
43-45) describes these features. 

Otherwise, Harrell's comprehensive 
article is a great service to those look­
ing to compare the myriad Radio 
Shack-compatible DOSes. 

Robert L. Green 
Clarkston, GA 

"The DOS Dilemma," fails to ac­
curately state the advantages and dis­
advantages of the competing DOSes. 

Harrell states that NEWDOS80 
can't create JCL files. However, 
NEWDOS80 comes with CHAIN­

. BLD/BAS, which does create such 
files. The other systems offer the Build 
command in DOS; only CHAINBLD 
lets you edit previously created files. 

The Table indicates that NEWDOS­
80 lacks a Spool command. It does 
come with a modified version of Ap­
parat' s automatic spooler program. 

The Table further indicates that 
TRSDOS 1.3 doesn't let you reserve 
memory locations, yet the Clear com­
mand with the MEM parameter does 
this job. Also, options to change key­
board driver parameters are available 
with the System command. 

Harrell states that NEWDOS80 
omits a Link command when, in fact, 
the NEWDOS80 documentation pro­

vides specific examples in its Route 
command detailing how "the routing 
is equivalent to the Model III TRS­
DOS function Dual." 

Although it's impossible to say 
which DOS is best, one should not try 
to make an accurate evaluation with­
out complete and correct information. 

Andy Levinson 
Studio City, CA 

Levinson misses an important 
point-that "The DOS Dilemma" 
WllS' not meant llS' a review, but rathe1~ 
an attempt to compare the many var­
ied features of these different sxstems. 

I didn't mention the CHAINBLD 
and spooler features of the NEWDOS­
80 because they represent third-party 
software included on the distribution 
disk llS' a stop-gap mellS'Ure to fill a void 
recognized in this operating system. 
· Many of Levinson's comments are 
valid. For example, it's true that 
NEWDOS80's System command lets 
you tailor some keyboard parameters. 
This, however, doesn't allow for the 
inclusion of a driver for any other pe­
ripheral equipment. Nor does it pro­
vide full device independence or the 
ability to manipulate data via filters. 

I didn't mention the NEWDOS80's 
ability to manipulate records of great­
er than 256 bytes. In fact, it's the only 
language for the Models IIIII/4, other 
than PASCAL-80, that does this. 

NEWDOS80 is a second-generation 

disk operating system in the era of 
third-generation systems. In this re­
spect, it received the highest accolades 
that it warranted and is still used in 
many systems. 

John Harrell 
WllS'hington, DC 

JCL Files Revisited 
Thanks 80 Micro and Raymond E. 

Wilson for "Command Performance" 
(June 1984, p. 62) . The MAKEDP 
program is by far the most useful 
Model 4 utility I've seen in 80. 

Only those who've experienced the 
frustration of re-creating a JCL file 
because of a single error can appreci­
ate how much time Wilson has saved 
users with his excellent contribution. 

Wm. N. Smyer, 
Mississippi State, MS 

"Command Performance" wrong­
ly states that you can't modify a JCL 
file. Using Model 4 Scripsit, you can 
draw and modify a JCL file. 

After completing modifications, 
use the A option in Scripsit to save a 
file in ASCII format. 

A. W. Read 
Ontario, Canada 

Read is correct about Scripsit's 
ability to edit JCL files. Also, TRS­
DOS for the Models II and 12 hllS' a 
Build command that lets you edit files. 
· MAKEDOIBAS hllS' three advan­
tages over other editors. The first is 
si~e; space on a TRSDOS disk is at a 
premium. 

The second advantage is cost. The 
lellS't expensive of the commercial pro­
grams, Scripsit, costs about $100. 

The third advantage is simplicity. 
MAKEDO is designed solely to create 
and edit JCL files, while other pro­
grams have more complex functions. 

I developed and used this program 
before others for the Model 4 existed. 
The function ofboth the program and 
80 Micro is to help users and program­
mers use their machines more fully. 

Raymond E. Wilson 
Houston, TX 
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THE PORTABLE. \ 

For years business people had to choose 

between the power of a desktop computer and the 
limited capabilities of the first portables. That 
problem was solved when Hewlett-Packard intro­
duced The Portable. 

The Portable is designed with more total 
memory than most leading desktop personal 
computers...656K in fact. That includes 272K 
of user memory. So, The Portable's built-in 
business software can work with enormous 
amounts of data. 

1-2-3™ from Lotus;"America's most popular 
spreadsheet, file management and business 
graphics program, is permanently built into The 
Portable. So is Hewlett-Packard's word processing 
program, MemoMaker. Just press the key and 
you're ready to work. · 

The Portable even has a built-in modem and 
easy-to-use telecommunications software to send 

or receive data using a standard telephone jack. \ 

If you use a Hewlett-Packard Touchscreen 
PC, IBM®PC, XT or an IBM compatible you'll 
be glad to know that your desktop and The 
Portable can talk to each other with the simple 
addition of the Hewlett-Packard Portable­
Desktop Link. 

The Portable's rechargeable battery gives 
you 16 hours of continuous usage on every charge. 

Finally, you can work comfortably on a full 
size keyboard and an easy-to-read 16-line by 80­
column screen. And it all folds shut to turn The 
Portable into a simple nine-pound box. 

The Portable. A small miracle ... perhaps. 
But then consider where it came from. 

See The Portable and the entire family of 
personal computers, software and peripherals at 
your authorized Hewlett-Packard dealer. Call 
(800) FOR-HPPC for the dealer nearest you. 

Setting You Free 
F /jO- HEWLETT 

PG02412 714A a.!al PACKARD 
IBM is a registered trademark of International Business Machines Corporation. 1·2-3 and Lotus are trademarks of Lotus Development Corporation. 



FEEDBACK LOOP I by Terry Kepner 

Send any questions or problems 
dealing with any area of TRS-80 mi­
crocomputing to Feedback Loop, 80 
Micro, 80 Pine St., Peterborough, NH 
03458. 

Q •I read your article in the Jan­
•uary 1984 issue ("Bill of Fair 

Repair," p. 164) with some amaze­
ment. I own a Model III with a YR 
Data controller and drives, an RS-232 
board, and 48K of RAM, all of which 
I installed. With the introduction of 
the Model 4 I became interested in up­
grading. 

The local computer center refused 
to sell me the upgrade unless their 
technician made the installation (it be­
ing too complex for me to handle). 
With much reluctance, I agreed. I also 
explained what I had done to my unit, 
and the manager told me that 
wouldn't be a problem. 

Two days later, the computer center 
called to say they couldn't make the 
upgrade on account of the non-Tandy 
controller board. The upgrade re­
quired a modification, according to 
the manager, and Fort Worth ordered 
them not to touch the unit. 

I called VR Data and told them my 
story. They told me no modification 
was necessary, and that Radio Shack 
was just giving me "a hard time." I 
bought a copy of the installation man­
t.al and found no mention of a modifi­
cation to the board. 

So my question is: Where did you 
get your information that Radio 
Shack will work on a micro with for­
eign parts? (Lou Halpern, Greenville, 
SC) 

A •MY information came direct­
•ly from an "internal distribu­

tion information update bulletin" sent 

ment where possible before starting 
service. 

If the customer's complaint can't be 
isolated to the Radio Shack equip­
ment, then they won't perform the 
service; i.e., if you're experiencing 
disk I/O problems, they can't help 
you since the drives and controller 
aren't Tandy parts, but they will test 
memory and all other Tandy sections 
where possible. 

Q •Like J. Haynes of Palmer, 
•TX (April 1984, p. 16), I and 

five of my friends had trouble access­
ing disks in drive B with CP / M and 
Pertex FD200 drives. 

I used an oscilloscope and found 
that a low-voltage spike on the motor 
start-up was resetting the step direc­
tion flip-flops in chip U21. The solu­
tion I came up with was to open the 
trace from pin 2 of chip U5 and insert 
a 100-ohm resistor from pin 2 to the 
plated-through hole going to resistor 
R35, and putting a . l µF capacitor 
across R35. This has fixed all of our 
FD200 drives. 

As for why this happens with 

and CP / M locks up. This is also why 
you have to warm-boot CP/ M if you 
open a drive door or change a disk. 

TRSDOS, however, is a bit smarter; 
if it gets lost, it sends a "home drive 
head" order, which returns the drive 
head to track zero, and then TRSDOS 
steps the head out to the track it 
wants. 

You should make this modification 
on all drives, even if they work fine 
now, ·because they'll fail as the power 
filters age. (Richard Shelton, Lake­
wood, OH) 

A •Thanks for sharing your de­
• tective work and solution. 

Q •I'm the proud owner of a 
•Model 4P. While experiment­

ing with TRSDOS 6.1, I discovered 
that my drives will format 42 tracks. I 
did this with the command FORMAT 
:l (CYL=42,Q=N,ABS). This pro­
cedure puts the directory on track 21, 
but it functions perfectly. You can 
make a mirror-image back-up .if you 
answer yes to the prompt. The extra 
two tracks provide an additional 9K of 
space, particularly useful on drive zero 
because the DOS takes up so much 
room. (Eric Burstein, Columbus, OH) 

A •You're lucky that your drives 
• will let you use the extra 

tracks; not all TRS-80 thin-line drives 
allow more than 40 tracks. Just keep 
in mind that some of your data or pro­
grams might not be accessible if you 
try the 42-track disks in another Mod­
el 4/ 4P computer. 

Q •Regarding N.S.'s letter in the 
•April issue (p. 13)-I've found 

to all Tandy stores every six months or CP/ M and not with TRSDOS; CP/ M a way to use SuperScripsit Dictionary 
so. The last three bulletins have all thinks it knows where it is (track regis­ with a document using only two 
stated that computers with foreign ter) and sends a step order, which is ig­ drives. First I kill the demonstration 
parts would be serviced, primarily by nored. The track that the head is over programs to make more room on the 
disconnecting the offending equip- doesn't match the new track register system disk. Then I copy my docu­
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Newclock·BO $69.95 
The righttime atthe right price! Keep the time and date with quartz accuracy, 
even when your computer is off. The backup lithium battery (included) will last 
for over 2 years. Software on tape or disk, please specify. Use "Tl M ESET" once 
to set the clock. Use "SETCLK" to set your computer's internal clock (at power 
up) or use "TSTRI NG" so that the "Tl ME$" function reads the Newclock. 
Connection : Model I: plugs into th e keyboard or expansion interface. Model 111 : plugs into the 
50-pin 1/ 0 bus . Compatible with all operating systems. 

Printswitch $59.00 
Do you have 2 printers? Get a Printswitch. Stop plugging and unplugging 
those printer cables. With the Printswitch, 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 printer port. Simply plug the 
14 inch Printswitch cable into your computer, and plug your existing printer 
cables into the Printswitch. This is the nicest unit on the market. Superior quality 
board with gold plated 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 compatible? Stop pounding on your 
keyboard and enjoy real arcade control. The joystick can also be used with 
BASIC programs; simply do J=I N P(O) to read the joystick position (8 directions 
and fire button). Model I: plugs into keyboard or expansion interface. Model II I, 
4 and 4P: plugs into 50-pin 1/0 bus. The Alpha Joystick comes fully assembled 
and tested . ready to plug in and enjoy. (Specify Model I, or Model 111.4). 

Interfacer-BO $159.00 
Low cost input and output device. The outputs consist of 8 relays (rated 2 
Amp@125V) , easily controlled using "OUT" commands. For example, OUTO,O 
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. 
Connection: Mod I: 40 pin bus . Mod 111 , 4. 4 P: requires 50-pin 1/0 bus converter ($39.95) plugs 
into 50-pin 1/0 bus. Comes complete with power supply. cable. and detailed manual. 
(Up to 8 interfacers can be co nnected to you r TRS-80 using our Y- cables). 

Analog-BO $139.00 
8 channel 8 bit 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 I: 40 pin 1/0 bus. Model 111 . 4, 4P: requires 50-pin bus adapter ($39 .95) . 
Comes complete with power supply, cable. and manual. 

Special Cables 
Disk drive extender cable (8") ...C160:$9.95 
Y-Cable for 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-drive ...C163:$45 
Extension cable. 4 foot: •For printer and drive (34-pin) ...C165:$22 

• r=or Mod I bus (40-pin) ...C167:$24 •For Mod 3 & 4 bus (50-pin) ...C169:$28 
Keyboard to E/ I (40-pin , 8") ...C161 :$21 If this is con fusing. send forourCabl.e .Flyer. 

Our cables are made with high quality gold plated connectors to ensure utmost reliability. XS X4 X3 X2 


NO RISK 
We know that ordering by mail can sometimes 
be a hassle, but with Alpha, you are fully 
protected. 
1) Our 15 day money back guarantee protects 
you from disapointment. 
2) All our products are tested on a TRS-80 and 
waranteed fo 90 days (parts & labor) 
3) We ship 90% of our orders within 24 hours. 
4) We are committed to help you 

Green Screen $12.50 
Doyoureyesafavor, putonagreen 
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 is 
curved; it fits right on the face of the 
tube. (Fits Models 1,11 ,111.4 .12,16) 

r 
THE 

GREEN 

SCREEN 


Toll Free Order Line Add $3.00 Per Order For Shipping 

And Handling . We Accept Visa . 
800-221-0916 Mastercard. Checks. M. 0. C. 0 .D. 


Orders Only. NY & Info call Add Sales Tax . Overseas. FPO
~ALPHA [fl1@®G!J©il~ 
(212) 296-5916. APO: Add 10%.Dealer Discounts 

79-04 Jamaica Ave .. Woodhaven, NY 11421 ,.,. 17 (212) 296-5916 Hours: 9-5 Easlem Standard Time Available COD. aoo $3 00 ext1a. 

http:C160:$9.95


FEEDBACK LOOP 


ments onto it and. put the dictionary 
disk in drive 1. After the dictionary 
program finishes running, I copy the 
corrected file onto a storage disk. This 
works perfectly. (Blanchard Lee 
Carter, Los Angeles, CA) 

A •You misread N.S.'s letter. His 
•problem was getting the dic­

tionary to proofread a document that 
was larger than the available room on 
the system disk in drive zero; for ex­
ample, a file of 100 grans out of the 
114 available on a data disk (about 40 
grans more than the room left with the 
DOS and SuperScripsit). In that case, 
the DOS Copy command results in a 
"disk full" error message. 

The only way out is a kludge: You 
have to use SuperScripsit's Block Copy 
function to transfer a small enough 
segment to the drive zero disk, proof­
read the segment, block copy it to a 
new file, and repeat until the dictio­
nary has proofread the entire file and 
you've copied everything to the new 
file. All in all, a tedious and time-con­
suming task. 

Q •In the April issue (p. 18), 
•Dave Anderson of Los 

Angeles had a question about an ex­
ternal RS-232 board for the Model I 
Expansion Interface. The Comm-80 
(Micro-Mint Inc., 561 Willow Ave., 
Cedarhurst, NY 11516; $150) is such a 
device. It plugs into the E.I. expansion 
port (or the expansion port of the 
keyboard) and provides a 40-pin bus 
connector for future expansion, and a 
Centronics parallel printer port. I 
bought one a year ago, and have had 
no problems with it. 

Micro-Mint also sells a replacement 
for the Expansion Interface, which I 
purchased a year and a half ago. It, 
too, has given me excellent perfor­
mance and is totally compatible with 
all hardware and software for the Ra­
dio Shack interface. 

Now for my problem. I have two 
BASF 6016 drives that have been 
trouble-free except for what appears 
to be a lazy head load solenoid on 
drive zero. When I first boot the sys­
tem from a cold start, the solenoid 
kicks out, but immediately retracts be­
fore the head has time to read data. 
After three to five resets, or about one 
minute, the system boots and runs 
perfectly. If I tum the system off for a 
few hours, I can look forward to the 

problem again about 30 percent of the 
time. Any ideas? (John Spitale, North 
Canton, OH) 

A•First, have you tried switch­
• ing the two drives to see if on­

ly one of them has a problem? Second, 
have you checked the jumper-block 
for drive-head options to see if the 
drives are correctly jumpered to load 
the head? Third, have you cleaned all 
the drive cable connectors? 

If you've tried all these, I'd suggest 
taking the drives to a technician for a 
more thorough check-out. If the sole­
noids are starting to go, it's time for 
service. 

Q •Would you or any of your 
•readers know how I can hook 

up my Model III (48K) with my IBM 
Stand-Alone Composer? The Stand­
Alone came out in the early 1970s and 
produces quality typesetting with font 
sizes six point to 12 point, and justifies 
and centers. I can't find anyone who 
knows of a way to connect the two 
machines. (James Lowe, Ridley Park, 
PA) 

A•I can't help you there-can 
•anyone else? 

Q •I enjoyed "CP/M III Ways" 
•(December 1983, p. 122), par­

ticularly since I've been considering 
getting a Holmes VID-80 board. Per­
haps you can answer a question: With 
the VID-80 installed, will my Model 
III version of Electric Pencil use the 
SO-character by 24-line display? Can I 
use the 80 by 24 display with any of the 
new versions of word processors in­
tended for TRSDOS 6.X and the 
Model 4? (Richard Peck, Swarth­
more, PA) 

A •The VID-80 supplies the 80 by 
• 24 only to those programs 

that honor the Model III device con­
trol blocks (DCBs) that control the 
video display. The VID-80 uses its 
own RAM for the 80 by 24 display, 
and puts the jump address at the video 
DCBs. Any program that directly ac­
cesses the video memory, bypassing 
the DCBs, won't use the 80 by 24 dis­
play memory on the VID-80 board. 
Electric Pencil, like most other word 
processors, uses its own video driver 
routines, ignoring the DCBs, so it still 
uses the standard Model III display of 
64 by 16. 

The Model 4 word processors are 
designed expressly for TRSDOS 6.X 
and the Model 4. They won't work at 
all on the Model III since the methods 
used to access the keyboard, video, 
and disk drives are incompatible. Even 
with the VID-80 board, these pro­
grams won't work on the Model III. 

Q •I'm puzzled by a symptom of 
•my Model III with TRSDOS 

1.3: When using the MEMTEST pro­
gram, I get the messages "ROM C 
Checksum should be 2B91 or 2EF8 or 
2F64" and "Your Checksum is 
2F84." Something seems to be wrong 
with my checksum, whatever that is . 
Can you enlighten me? (Jose Chaves, 
Tenafly, NJ) 

A•A checksum is a method of 
•verifying the condition of a 

prograin, file, or memory. There are 
many ways to compute a checksum, 
but the one used in MEMTEST (the 
memory tester) is to start at the first lo­
cation in a ROM and add up all the bi­
nary numbers stored in the ROM until 
the top of the ROM is reached. The 
resulting sum is called the ROM 
checksum. For example, the message 
"L2 BASIC" is stored in ROM as "76 
50 32 65 66 83 73 67", resulting in a 
checksum of 512 (in decimal). 

The Model III uses two ROMs, the 
A-B ROM and the C ROM. Radio 
Shack has revised the ROMs periodi­
cally to correct errors or slight bugs, 
and these alterations change the 
checksum you get with the MEM­
TEST program; hence the three possi­
ble numbers in the message. MEM­
TEST doesn't take into account a 
fourth revision to ROM C made after 
the program was written. The number 
you got, 2F84, is correct. 

If you want to fix MEMTEST to in­
clude your computer's correct check­
sum, use the patch in the next letter. 

Q•IfL.L. (December 1983, p. 285) 
•would like his MEMTEST 

program to show the proper value of 
2F84 for his Model III ROM check­
sum, he should type in the following: 
PATCHMEMTEST/ CMD (ADD= 6573, 

FIND= 32423931,CHG = 32463834) 


This patch changes the checksum list 
to include 2F84. (Pat Maturo, 
Orange, CT) 

A :Thanks for the patch. 
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vs-100 
VOICE 

SYNTHESIZER 
FOR RADIO SHACK MODELS 
I, Ill, 4P and Color Computer 

Introducing 
the "No compromise" 
Voice Synthesizer at a 
price that speaks for itself! 
Price includes synthesizer, module, 
power supply, 40 page manual, 
editing and demo software. 

call our "NEW" Demo Hot-Line 
It212 296-0399 

And hear it for yourself! 

VS'1do 
$ 95 

Speaker not included. 
add $5.95 
Text to Speech software: 
•Talker 1 .4 ...... $19.95 
•Talker 2.0 .... .. $29.95 

An Impressive List of Features: 
•Unlimited vocabulary. 
•Automatic inflection . 

• Proven VOTRAX technology. 
• We use the famous VOTRAX SC01 phoneme synthesizer. 

4 programable .pitch level. 

•Built in audio amplifier with volu me control. 
•You can add voice to any basic program in minutes . 
•Super efficient : one single line 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 crea te unlim ited number of words, 
sound effects. etc . 

•Hundreds of applica tions-now cost effecti ve in education , 
robotics , speech therapy , monitoring , games, aid to 
handicapped , security, prompting ... 

•Fully assembled and tested . 
•Ready to plug in and talk . 
•Plugs into 50 pin 1/ 0 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 

v Unlimited vocabulary translation of 
English text to speech 

v Very easy to use: In BASIC simply type PRINT""! talk" 
v Reads numbers up to 999 trillion 
v Reads many abbreviations correctly 

(such as Mrs., Mr., lb., Co., etc.) 
v Very fast machine language program is only 4.5 K Jong 
v Loads in high memory 

Onl $19.95. S ecif disk or ta e 

~ALPHA fPfl®@GJJ©il@ 

TALKER2.0~v Same features as TALKER 1.4 plus: 
v Automatic keyboard echo option 
v Automatic video display echo option 
v Punctuation pronunciation if desired 
v And many control codes for increased versatility 
v Self relocatable program is only 61/.K Jong 
v New BASIC command: PRINT! prints and talks. 

$29.95. On disk only 

Toll Free Order Une 

800-221-0916 
Orders Only. NY & info call 

(212) 296-5916. . 
Hours: 9-5 Eastern Standard Time 

Add $3.,00 Per Order For Shipping 
And Handling. We Accept Visa. 
Mastercard, Checks, M.0. C.0 .D. 
Add Sales Tax. Overseas, FPO 
APO; Add 10% Dealer Discounts 
Available C.0 .D. add $3.00 extra. 



FEEDBACK LOOP 


Q •I have a 48K Model III with 
•cassette Basic. Recently, while 

trying to incorporate a machine-lan­
guage routine into a Basic program, I 
encountered a problem: When POKE­
ing the machine-language values into 
memory locations 32752-32767, using 
a For .. . Next loop, I got an overflow 
error. I avoided this by changing the 
values to 32751 and 32766 and POKE­
ing the address plus one. 

I'm writing because I don't under­
stand why I had to make those 
changes. I have another program that 
uses the same technique and it runs 
fine. What's up? (M.J. Mockler, 
Marshfield, WI) 

A •First, are you setting the top 
•of memory properly by 

answering the memory size prompt 
with 32751? Failing to do so could 
cause big problems as Basic tromps on 
your machine-language program 
while you're putting values into 
memory. 

Second, although none of the man­
uals says this, you're not supposed to 
POKE anything into the top 2 bytes of 
memory. These bytes are reserved for 
Basic. Write to them at your own risk. 
(This shouldn't make any difference 
to you, because you have a 48K 
machine-the upper limit for a 16K is 
32767.) 

Third, it's possible, if you're using a 
large Basic program, that it 's interfer­
ing with the Basic routine that's trying 
to put the machine-language routine in 
place. Putting your machine-language 
program at the top of memory elimi­
nates the possibility of this problem. 

The overflow error, when encoun­
tered with the POKE command, has 
three possible causes. The address 
you're using exceeds the range - 32768 
to 32767, the number you're POKE­
ing exceeds the range of zero to 255, or 
you've done something to the Basic 
operating system tables in RAM. 

Q •I've noticed that many of 
•your readers request help with 

problems stemming from poor electri­
cal contacts in the Model I connectors. 
Oeaning them usually helps, but only 
temporarily. Poor connectors are also 
a problem in high-fidelity gear, and 
Craig Laboratories of Escondido, 
CA, has come up with an answer: 
Cramolin, which comes in two solu­
tions. One removes the oxides usually 

responsible for poor contact perform­
ance and the other coats the contact 
with an extremely thin protective film. 
I've used the protective product in a 
wide variety of applications and it has 
never failed to solve a connection 
problem. 

I don't know if Cramolin is avail­
able directly from Craig Laboratories 
or not. I bought mine from Old Col­
.ony Sound Lab, P .O. Box 243, Peter­
borough, NH 03458, (J()3-924-6371. 
(Gary Nored, Austin, TX) 

A•Practically in my own back­
• yard, and I never even knew 

they were there! A set of two 2-dram 
bottles of Cramolin costs $16. 

Q •I recently purchased a Radio 
•Shack double-density board 

for my Model I and found no installa­
tion instructions or circuit diagram. 
Can you tell me how to install the 
board in my Micro Design interface? 
(Robert Cooke, Columbus, OH)

A•Installing the double-density 
•board is easy. Start by un­

plugging and disconnecting the expan­
sion unit from the rest of your com­
puter equipment. Then remove the 
cover of your Micro Design expansion 
unit and locate the FDC-1709 disk 
controller chip (it should be a 40-pin 
chip with the letters FDC-1709 on 
top). Note which way the notch in the 
chip points-you should fmd a silk­
screened outline of a chip with a small 
notch under the FCD socket. 

Use a nail file, a very small screw­
driver, or an IC puller to remove the 
FDC chip from its socket on the cir­
cuit board. Insert the FDC chip into 
the socket on the double-density 
board, making sure that the chip's 
notch matches the one silk-screened 
onto the double-density board. Check 
carefully for bent pins or legs that 
aren't properly inserted into the 
socket. 

Now plug the double-density board 
into the empty FDC socket on the 
main board of the MD expansion in­
terface, again seeing that the notches 
all line up in the same direction. Check 
to make sure that no pins are bent or 
misaligned. 

Now reassemble the expansion case 
and reconnect everything. Tum on the 
system, boot up your single-density 
DOS, and verify that everything 
works properly. If your disk won't 

boot, stop. Disassemble the system 
and make sure that you've properly 
installed the FCD chip on the double­
density board (all the IC chip notches 
should match their silk-screened out­
lines) and correctly installed the dou­
ble-density board on the expansion in­
terface board (the FCD chip's notch 
facing the way it faced before you re­
moved it from the computer). Then 
reassemble your computer and test it 
again. If your system still refuses to 
boot your old system disk, take every­
thing to a technician. 

If your single-density DOS works 
properly, test your double-density 
DOS (if one didn't come with the 
board, you' ll have to get one). If the 
double-density DOS works, then 
you're ready to get to work with al­
most twice the disk capacity you had 
before. Good Luck. 

Q •Exactly what do I need to con­
• vert my Model III from single 

to dual disk drive? Will I need a new 
DOS or will TRSDOS automatically 
know I have two drives? Once I have a 
dual-drive Model III, can I easily or 
cheaply upgrade to a Model 4? (An­
drew Tejral, Ridgewood, NJ) 

A •All you have to do is buy a 
•second disk drive, no cabinet 

necessary, and install it in your Model 
III case. Any competent technician 
should be able to do it for you quite 
easily. You might have to get a new 
drive cable, depending on whether or 
not your computer has a single-drive 
or dual-drive interfacing cable . 
Another possible problem is that the 
disk drive power supply might not be 
powerful enough to operate both 
drives. Only a technician can tell you 
for sure. 

As for upgrading: Converting from 
a Model III requires replacing the en­
tire logic board at a cost of about 
$800. By the time you add the cost of 
your second drive, you've reached the 
trade-in value of your Model III 
against a Model 4. For the $1100 or so, 
plus the trade-in value of your Model 
III, I'd suggest getting a Model 4 right 
now.• 

Terry Kepner is a freelance writer 
and programmer, and the vice-presi­
dent of Interpro. He's been writing 
about microcomputers since 1979. 
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Welcome to the second issue of In Touch. 
This month, let's answer some common ~In Touch
questions about the VS-100 voice synthe­
sizer. The Alpha Newsletter 

•How good is the voice? 	 • Do I need an amplifier? 
We think it's incredible for the price, but you No, the amplifier with volume control is built 
can judge for yourself by calling our 24 hour into the VS-100. All you need is a small 
Demo Line: (212) 296-0399. speaker; we recommend our handsome mini­

speaker ($5.95) . 
•What does it take to make my BASIC programs •Which port does it use? 

talk? All communication between the computer
With TALKER 1.4, it's simple. With TALKER 2.0, and the VS-100 is done using port 11 . 

it's incredibly easy. If you add an asterisk after 

a"PRINT" command, the PRINT now speaks. •Can I purchase the user manual alone? 
(e.g. PRINT* "Hello Judy" will speak, not Yes, it is available for $5 plus $1 shipping and 
print). If you add an exclamation point handling. (The $5 is applicable towards 
instead of an asterisk, the PRINT command purchase of the VS-100) . 

will print as usual, and in addition, it will 

speak! To add speech to your favorite BASIC •How many words can the VS-100 say? 
program simply sprinkle a few"*" and "!" There are two ways to make speech synthe­
where you want speech. Could it be any si zers. One is to use a limited look-up dict­
easier? ionary. The VS-100, on the other hand, uses a 

much more powerful approach: the "text to•Is it compatible with my DOS? 
speech" automatic translator. This meansThe software and hardware do not rely on any 
that any word will be pronounced. The texttoDOS feature, therefore the VS-1 00 system 
speech translator, with its 400 pronunciationworks with any Model I or 111 DOS. 
rules, achieves a 96% success rate. 

• 	Do I need any cables? 
No, the VS-100 plugs directly into your TRS- • Can I get speech automatically, without doing 
80. It uses the expansion port on your any programming at all? 

computer, so it doesn't interfere with any Yes, Talker 2.0 has very powerful "automatic 

printer, disk drive, or RS232 device. On the keyboard echo" and "screen echo" options. 
Model 4P, the card edge is recessed; be sure Everything that is typed and/or printed on the 
to order the special SO-pin extender cable screen can also be spoken. 

We would like to thank all our 

customers for the very nice 

feedback that we receive. 


Gentlemen : 	 ducts However,
(Such as the letter at right) . of Computer pro . 


. I seldom write manufacturers f the VS-100 Voice 

with my purchase o . 


I am so pleased I t you know it. 
· I felt I must e 

synthesizer, . d The documen-
CTLY as .advertise · . d 

The unit performs EXA dable and stra1ghtforwar . 
. r understan .1tation furnished is c ea . bsolutely flawless in use . 

The disk software seems a h . 
and nex.ib\e enoug in 

The VS-100 is simple to prog\amwhat I wish . I have . 
. to accomplish exact y . ls Congratulations

programming . . 1l my computer tutona · 
. orporated it into a1nc 
on your product1 . 

Sincerely yours, 

<?Jd.-<;!71 
,,... 17 

ALPHA fUr@@ClD©fl~ 
79-04 Jamaica Ave., Woodhaven, NY 11421 



TlMaker 

Integrated Software. 


Simple, Powerfu 

Well Liked. 


________l 

't~~~~~~TI· 
"The program is a 
pleasure to use . .. 
[it] is well imple­
mented, well docu­
mented , and is quick 
in operation . It de­
serves an AA rating :' 

- F.M . Remley, 7/ 83 

InfoWorld

Thir Nirwtwupdp for M•uocornputn Uuu · 

"T/ Maker is a superb product! I have yet to 
see anything that comes close to its level of 
system integration , overall ease of use 
and general sophistication:' 

- nm Daneliuk, 7I 11 / 83 

Excellent 
Performance i/ 
Documentation 
Ease of Use 
Error Handl ing 

" . . . if you regularly 
prepare documents 
combining text, 
charts, and lists, 
. . . if you belong to 
an organization 

that uses several different kinds ot 
microcomputers . .. if you want to 
reduce the training burden and 
improve the capability of sharing 
files ...T/ Maker can become the 
key program in your software 
library:' 

COMP\lllNG fOR I US1NHS 

JN/ERFACE AG{ Magazine 

"After using T/ Maker for some t ime, 
my reaction is that this program 
accomplishes its job simply and 
without effort: ' 

Everything in ONE 
Program. 
Avai lable for Kaypro,TRS-80 Model II, 4/ 4P, 
12, 16 (requires CP/M) 
A lso available fo r IBM PC, TA NDY 2000, 
Tl PRO, DEC Ra inbow, requi res 128K. 

Suggested Reta il: $450 

Ask your loca l Radio Shack Center for more 
info rm ation or ca ll : 
T / Maker Compa ny 
21 15 Landings Drive 
Mounta in View, CA 94043 
415 962-0195 

- Fra nk J. Derfler, J r, 4/ 84 

POPULAR__ 
COMPUTING 
"T/ Maker is an excellent choice .. . Unlike the other 
(integrated) programs, it is available for the vast 
number of 8-bit computers running the CP/ M 
operating system as well as for the more powerful 
16-bit computers: ' 

v'266 

Integrated Software 
Word Process ing 
Spread Sheet Analysis 
Relational Data Base Mangement 
Spell ing Checker 
Bar Chart G raphics 
Plus On Line Help 

© 198 4, T/Moke r Company 

Peeling s ~ I ~ uote fr~m "T/Maker Ill ", V4N 7, ~ 1984, Peelings II , Inc., reprin ted by permission, a ll rights reserved. ln foWorld quote from "T/ Maker 111, A General·Purpose CP/M Prog ram", © 1984 lnfoWorld, reprinted 
,~Y pe rm1ss1on, all rig.his reserved. PC ~ogozme quote from . "P r~po re to meet_Your T/Moker" , V3 N7, © 1984, PC Communica tions, Corp., reprinted by permission, all rights reserved. Popular Computing quote from 
T / Moker O~ers o D1ffer~nt Approach '. 1~/83, © _Byte Publica tions, Inc., reprinted by permission, all righ ts reserved. Interface Age quote from "T/Maker 111, lntegrotion at 0 Modest Price" , V9 N3, © 1984, Interface 

Age Mogozme, ln c., reprmted by permission, all rights reserved. Reprints available on request. 



PULSE TRAIN 


2000 and Two: 

Ovation and MS-Windows 


and component availabili­Hot Items edited by Bradford N. Dixon 
ty have been a major fac­
tor impacting both our 
traditional and computer 
businesses. Additionally, 
rapid changes in product 
pricing in the microcom­
puter industry are affect­
ing sales and heightening 
the competitive environ­
ment in that segment of 
the business . Clearly, 
product cycles are more 
important to Tandy than 
economic cycles. Some of 
the current sales slow­
down can be attributed to 
these cycles and we believe 

spreadsheet programs (see Photo. Ovation: Integrated software for the Model 2000. that new products and 

Ovation is coming, Ova­
tion is coming! At least, 
it's supposed to be com­
ing. The long-awaited in­
tegrated software package 
from Ovation Technolo­
gies of Norwood, MA, is 
due to be shipped Oct. 15, 
1984. 

Ovation representatives 
were on hand at the Bos­
ton Computer Society's 
June 26, 1984, meeting 
with prototype copies of 
their integrated word pro­
cessing, graphics, and 

the Photo). 
The what-you-see-is-what-you-get 

program for the Model 2000 requires 
256K of RAM and a hard disk drive, 
but those factors are apparently 
deemed minor expenses in corporate 
businesses, Ovation's major market. 

Even allowing for the fact that Ova­
tion's reps had plenty of practice with 
their package, Ovation seemed easy to 
learn. Observers described the soft­
ware as powerful and fast. Ovation is 
about to release a potenjially popular 
product-they and Tandy must be 
hoping it's not arriving too late. 

Not to be denied its moment in the 
spotlight at the Boston Computer Soci­
ety meeting, Microsoft Corp. of Belle­
vue, WA, showed off its integrated 
MS-Windows package, one of Ova­
tion's possible competitors. 

Using Tandy's Digi-mouse for the 
2CXX), Microsoft's Joe Vetter put MS­
Windows through its paces and de­
scribed the package as "the first multi­
color operating environment." The 
program uses all the features normally 
associated with Apple's Mac, such as 

· the mouse interface, icons, and pull­
down menus, but with color as an addi­
tional feature. MS-Windows contains a 

terminal program and word processor 
and supports a graphics device inter­
face for screen printouts. It doesn't re­
quire a hard disk like Ovation, but it 
does need 256K of RAM. 

Microsoft is understandably high 
on its windowing product for the 
Model 2000 and Vetter feels its use­
fulness will be even more apparent 
when a multi-user MS-DOS becomes 
available. 

Tandyland 

During the late spring and early sum­
mer months, the financial news from 
the Tandy Towers in Fort Worth, 
TX, was anything but encouraging. 
Sales were disappointing for a variety 
of reasons. Tandy chief executive of­
ficer (CEO), John V. Roach, was 
asked at the above-mentioned meet­
ing of the Boston Computer Society 
if he thought the financial picture 
would improve enough to meet his 
sales expectations. In reply, Roach 
said, "Sir, sales have never met my 
expectations.'' 

Commenting further on the sales 
slow-down, Roach said, "Product 
shortages due to shifts in product mix 

pricing for the fall season 
combined with a better in-stock posi­
tion will enable us to achieve more 
traditional sales growth rates.'' 

Just about the time Roach made 
those remarks, Tandy took action by 
cutting the price of the 64K, two-drive 
Model 4 to under $1,300. As for the 
new products mentioned for the fall 
season, Roach wasn't talking. Fort 
Worth watchers will have to wait and 
see if there'll be something exciting, 
perhaps a follow-up to Tandy's first 
MS-DOS micro, or just another varia­
tion of Radio Shack's famous stuffed­
anirnal radios. 

''Ding-dong-Tandy calling'' will 
probably not be part of the promotion 
for Tandy's new Home Education 
Systems division. But, in a sales tactic 
reminiscent of the Avon lady and the 
Fuller Brush man, the Tandy Home 
Education Systems (T.H.E.S.) divi­
sion began offering in-home demon­
strations of a Color Computer 2 pack­
age early in July. T.H.E.S. chose 13 
cities, including Dallas/Ft. Worth, 
Atlanta, Denver, San Diego, and New 
York for the program's roll-out. 

The unique shop-at-home service is 
available only by request from partici­
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pating Radio Shack Computer Cen­
ters. Tandy hopes to focus the new 
sales effort on families with preschool 
and school-age children. 

The basic system T.H.E.S. sells is a 
64K Color Computer 2 with one disk 
drive, deluxe joysticks, a modem, and 
training sessions for two family mem­
bers at their local Radio Shack Com­
puter Center. In addition to the hard­
ware, customers will get Color Logo 
and a terminal package for accessing 
CompuServe or the Dow Jones News/ 
Retrieval Service. Each T.H.E.S. 
package also offers software bundles 
from six software groupings designed 
so a family can "tailor the system to its 
needs and the ages of the children." 

The price for the basic configura­
tion is less than $1,500. You can get 
more information about the service 
from the Tandy Home Education 
Systems division at 1301 W. 22nd St., 
Suite 400, Oak Brook, IL 60521. 

Meanwhile, Tandy continues its ef­
forts to keep in touch with educators 
as a corporate sponsor of the National 
Distinguished Principals program. 
The program recognizes achievements 
of elementary and middle school prin­
cipals in each of the 50 states, the Dis­
trict of Columbia, and Puerto Rico. 

Tandy CEO John Roach says, "It is 
time that the top school administra­
tors who foster an atmosphere in 
which children develop a lifelong love 
of learning receive the honor and 
recognition they have long deserved." 

Aside from the goodwill gained by 
sponsoring this program, Tandy may 
also reap commercial benefits; Radio 
Shack's Education division has taught 
more than 400,000 teachers around 
the country how to use TRS-80s in the 
classroom. More than 35,000 schools 
have received free staff development 
packages and, through Tandy's 
TRS-80 Educational Grants program, 
hardware, software, and other com­
puter products have been awarded to 
educational institutions. 

MicroTrends 

Tandy isn't the only microcomputer 
maker emphasizing the education 
market. So how have school districts 
reacted to the sales pitch over the last 
three years? 

According to a survey by Quality 
Education Data Inc. of Denver, CO, 
"virtually 100 percent of the school 

districts contacted are now using mi­
crocomputers." For the April 1984 
telephone survey, QED contacted 
9,272 school districts with at least 600 
students and found 9,068 of them us­
ing at least one microcomputer for 
classroom instruction. That figure 
represents 97.8 percent of the districts 
surveyed. 

When QED took its first survey in 
1981 , only 4,990 out of 9,664 districts 
could claim at least one microcom­
puter used in classroom activity. 

Of course, although microcomput­
ers may have spread to almost all the 
school districts in the survey, that 
doesn't mean they're accessible to a 
majority of the students. According to 
Jeanne Hayes, president of Quality 
Education Data, "The estimate of 
the number of microcomputers ranges 

Units 
Metropolitan Area Installed 

New York 435,947 
Los Angeles/ Long Beach 323 ,172 
Chicago 279,398 
Boston 275 ,863 
San Jose 205,303 
San Francisco 205 ,005 
Nassau/ Suffolk , NY 195,307 
Philadelphia/NJ 193,422 
Washington/ MD, VA 183,546 
Oakland 175,387 
TOTAL 2,472,350 

Table 1. lDC's top 10 personal computer 
markets. 

1983 DP Revenue 
Company (in millions) 

IBM $35,603.0 
Digital Equip . Corp . 4,826.9 
Burroughs Corp. 4,000.0 
Control Data Corp. 3,500.0 
NCR Corp. 3,333 .2 
Sperry Corp. 2,799.6 
Hewlett-Packard Co . 2,4%.0 
Wang Laboratories Inc. 1,792.9 
Honeywell Inc. 1,661.1 
Xerox Corp. 1,200.0 
Apple Computer Inc. 1,084.7 
TRW Inc. 1,015.0 
Tandy Corp . 945.0 
Commodore Int'! Ltd. 926.7 
Storage Technology Corp. 886.6 

Table 2. Datamation's top 15 companies in 
data processing revenues for 1983. 

from 300,CXX}-350,000 units so the total 
number of minutes available for any 
one student is still far less than would 
be necessary for true instruction." 

It seems that whenever a new com­
puter is announced, diehard comput­
erists wonder how much money they 
can get for their old machine so they 
can buy the latest model. The second­
hand computer market is an industry 
that hasn't created much fanfare, but 
used computers are out there and 
someone must be selling them. 

So how much could you expect to 
get for your old Model I (assuming the 
Smithsonian Institution doesn't want 
any more)? According to a June 18, 
1984, article in Info World, second­
hand Model I's go for the paltry sum 
of $110. Model Ils fare better at 
$1,200, but that's to be expected. 

The Info World article doesn't even 
list a price for a used Model III, which 
could mean one of two things: people 
aren't selling their Model Ills or the 
computer isn't worth anything on the 
used computer market. The Model 4 is 
listed, however, at $1,340 used. 

You won't yet find TV ads showing 
used-computer salesmen smashing 
CRTs with a sledgehammer, but if the 
fledgling used-computer market takes 
off, you never know. 

The personal computer boom is very 
much an urban phenomenon, accord­
ing to a study conducted by Interna­
tional Data Corporation (IDC), a 
computer marketing research firm in 
Framingham, MA. As of January 1, 
1984, the top 25 Metropolitan Statisti­
cal Areas (translation: big cities) ac­
counted for 43.1 percent of all personal 
computer units in the U.S. The top 100 
MSAs contained 69.5 percent of all 
personal computer units (see Table 1). 

For the study, IDC defined a per­
sonal computer as a microprocessor­
based system that is programmable in 
a high-level language, supports pe­
ripheral devices, and costs $50­
$20,000. The study found 9,525,000 
personal computers installed in the 
United States at a total estimated value 
of $16,987,000. 

Tandy isn't generally thought of as a 
major player in the world of data pro­
cessing. However, according to the 
June 1984 issue of Datamation maga­
zine, Tandy ranked 13th with a data 
processing revenue of $945 million in 
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TRS-80 MODEL 4 

Word Processing Program 


TRS-80 MODEL 4 

"For $129.95 you'll be 
hard-pressed to find a better 

overall word processing product." 
(LSI JOURNAL. J anuary, 1984) 

;- ------- ------ -- --- --- ------- ----------­ ------ ----- --- ---­ ---­ -- ------ --­ -----­·­D 80x24 DISPLAY using TRSDOS 6 or any MODEL Ill DOS. 
D Built- in FORM LETTER and MAIL-MERGE capabilities. 
D Built-in HYPHENATION capabi lities. 
D 55 separately programmable MACRO FUNCTION KEYS. 
D Performs PROPORTIONAL-SPACE right-margin justification 

on over 80 different printers (all drivers included FREE) . 
D Integrates with ELECTRIC WEBSTER spelling checker. 
D Keyboard entry and printing of 31 European Characters and 

special symbols. 
D LeScrlpt also available to run on TRS-80 MODEL I, MODEL Ill, 

LNW-80, LNW-TEAM (80x24), Holmes VID-80 (80x24), and 
Lobo MAX-80 (80x24). 

D CP/M and TRS-80 MODEL II versions now available 
(only $199.95) . 

D TANDY 2000 and IBM-PC versions available after October 
1984 ($199.95). 

FREE SHIPPING WITHIN THE U.S.; OUTSIDE THE U.S. ADD $10.00 FOR SHIPPING: 
FLORIDA RESIDENTS ADD 5% SALES TAX. ALL ORDERS PREPAID BY CHECK. 
MONEY ORDER. CREDIT CARD OR C.0 .D. ,; 141 

FREE 

TRIAL- SIZE DISK OFFER 

Fill out and return this coupon to receive a free trial-size copy 
of th e LeScript word processing system - a $25.00 value. 

Name 

Add ress 

City State Zip 

Telephone 

My system is: 

D Model I/ Ill D Holmes VID-BO D CP/ M LNW-TEAM 
o Model 4 D Model II o CP/ M VID-BO 
o MAX-BO D CP/ M Model 4 o TANDY-2000 
o LNW-TEAM o CP/M MAX-BO o IBM PC 

Send to : ANITEK • P.O . Box 361 136 • Melbourne, FL 32936 
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1983. That ranking represents a rise of 
three notches from the previous year. 

Other microcomputer companies 
listed in Datamation's top 20 were 
Texas Instruments (17th), Commo­
dore International Ltd. (14th), and 
Apple Computer Inc. (11th). IBM 
led the list with data processing reve­
nues of $35,(i()3 million in 1983 (see 
Table 2). 

The lap-size portable market contin­
ues to be a hot spot in the micro in­
dustry-too hot for some. 

Xerox Inc. entered the portable mar­
ket last fall with their 1810, a$2,195 en­
try featuring a 3-line by SO-character 
LCD screen. Seven months later, Xe­
rox pulled out of the j,ortable business. 
Sunrise Systems Inc. of Dallas, TX, 
Xerox's portable producer, cited 

problems with the machine's firmware 
and rechargeable battery. 

Future Computing Inc., of Rich­
ardson, TX, estimates a 53 percent an­
nual growth in portable sales and ex­
pects 250,<XX> units to be sold this year. 
In light of this, Radio Shack stands to 
see continued success with its Model 
100 even as the portable market be­
comes more competitive.• 

Update 
The "new and improved" Model 4 
from Radio Shack that started appear­
ing on Computer Center shelves early 
in the summer came under attack 
from some quarters. 

Rumors of a Model 5 were flying 
throughout the spring, but the real 
thing was anything but remarkable. 
For those of you who haven't seen 
them, the updated Model 4's have a 
green phosphor CRT and a redesigned 
keyboard, and the four arrow keys are 
now clustered between the keyboard 
and the number pad. The feel of the 
keys is reminiscent of the Model II, 
while the layout of the arrow keys is 
similar to that of Tandy's Model 2CXX>. 

Why Radio Shack found it neces­
sary to move the arrow keys remains a 
bit of a mystery. In fact, some die­
hard TRS-80 gamers think Tandy may 
have done it to strike the final blow to 
TRS-80 game companies because the 
new arrow keys are almost impossible 
to use for fast-paced arcade games. It 
seems Tandy has finally made the 
Model 4 a real business machine by all 
but eliminating its usefulness as a 
game machine. 

Model 2000 owners who have the 
Model 2000 Technical Reference 
Manual can find mention of an Arcnet 
board in the block diagram of their 
system. Tandy's most ambitious busi­
ness machine would benefit from net­
working capability, but as yet the 
company hasn't announced any soft­
ware or hardware that uses the 2CXX> in 
a network. Don White, the Model 
2CXX) line manager, says his group is 
looking at networking for the 2CXX>, 
but he says no products will be avail­
able in the immediate future. 

Model 2CXX) users will have to wait 
to see whether Tandy itSelf will exploit 
the machine's potential in local area 
networks. or whether third parties will 
beat them to it. 

The View from 
The Tower 

At the June 26, 1984, meeting of the 
Boston Computer Society, Tan­
dy's CEO John V. Roach offered 
some opinioµs on the direction of the 
microcomputer industry and how it 
relates to Tandy's product line in 
particular. On one issue, the debate 
over multi-user systems versus 
networking, Roach said Tandy is 
looking at both areas to one degree 
or another. But he indicated Tandy 
was · leaning toward networking for 
business users, even though the com­
pany has no networking capability 
yet for its Model 2CXX>. 

On ·another matter, Roach pre­
dicted that none of the four operat­

. ing systems now dominating the 
scene is likely to emerge as the in­
dustry standard. 

According to Roach, Tandy sees 
three microcomputer markets: low 
end, mid range, high end. 

The low end comprises micros sell­
ing for less than $1,000. Roach says 
this segment is growing at a fast pace 
despite the financial troubles of 
Texas Instruments, Atari, and Ti­
mex/Sinclair. "People are buying 
low-end machines" said Roach, 
"but they ru::e looking for machines 
that offer more utility now. Not just 
game computers." In Tandy's com­
puter line, Roach listed the Color 
Computer 2 and the Model 100 knee­
top portable. 

Roach noted, however, that the 
. Model 100 has two disadvantages 
that prevent it from making much of 
a push into the home market. "The 
Model 100 has a limited price/utility 
function which limits potential sales 
in the low-end segment." Almost ev­

erything a Model 100 owner needs is 
incorporated in the unit's firmware, 
so a variety of software and utilities 
for home users isn't necessary. 

Tandy's competition in the low 
end comes from all directions. Com­
modore, Atari, and the recently re­
duced Apple II are all major players 
in the under $1,<XX> market. Even the 
MSX threat from abroad is watched 
from the Tandy towers. But Roach 
discounts the role of Japan's MSX 
operating system, saying, "It's 
doubtful that MSX will take over 
and become a standard operating 
system in the U.S." 

In the mid-range segment of the 
micro market, Roach felt the TRS-80 
Model 4 and 4P were important, es­
pecially for schools and small busi­
nesses. As Tandy sees it, "The Mod­
el 4 is a high-volume machine at this 
time, but its position will slowly give 
way to 1&-bit computers." Roach 
was quick to point out, though, that 
Tandy's 8-bit workhorse is not yet 
obsolete. He mentioned, too, that 
for most applications a "low-priced 
8-bit machine is just as good as a 
low-volume 16-bit machine.'' 

The most important segment of 
the micro marketplace is in 1&-bit 
computers. Leading contenders for 
that market are the IBM PC, Apple's 
Macintosh, and the Tandy 2CXX>. It's 
obvious that Tandy is going after a 
piece of the 1 &-bit pie with the intro­
duction of the 2CXX>; now that some 
powerful software is finally getting 
into Radio Shack Computer Cen­
ters, Roach expects Model 2CXX> sales 
to start taking off. 

Roach conceded that technology 
is moving so fast that consumers 
can't keep up. With the emergence 
of multi-user processors like Intel's 
80286, he sees true 1&-bit computers 
(like the Model 2000) becomiil.g 
standard.• 
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~~@IF NEC 
f)SANVO 

Datalife· TAVA PC K4YFROll 

-we lale Computerizing 

~EPSON 
\~ 
~ S RX80 

• 100 cps $289 
• Tractor paper feed 
• 128 Typestyles 
• 7 graphic modes 
• Proportional S@ace 
• 10" carriage 

• 160 cps 
• Tractor paper feed 
• 128 Typestyles 
• 7 graphic modes 
• Proportional space 
• 15" carrriage 

FX80 - 160 cps , 10" carriage 
printer ....... .. ... . $519 

includes parallel interface , 20 
CPS , bi-directional , sheet 
feeders available. 

WE'RE GIVING 
MAIL ORDER 

A GOOD NAME! 

Sugg. Retail Price 
SANYO MBC 550 ......5995 
SECOND DRIVE . . .5400 
SANYO MONITOR .... .5150 
MSDOS . . 560 
SPELLSTAR ..........5250 

Sugg. Retail Price 
MAILMERGE . .........5250 
CALSTAR . . ..........5250 
INFOSTAR ..5495 
WORDSTAR . . .....$495 

Features include 8088 Microprocessor. 128K RAM expan­
dable to 256 RAM. parallel printer port. graphics capabili ­
ty , game paddle port, 8087 math co-processor port. Also 
avai lable with double-sided disk drive s - $1359.00 . 

TAVAPC 
THE MOST IBM COMPATB..E 
COMPUTER YOU CAN BUY! 

The TAVA PC /nOOdes a S)'llllrn 
unit with 128K RAM, drive 
adaplar, 2 360K ffopples, cdor 
gmphlcs adapter and mon/t>r. 

STAR GEMINI 15 .. 
STAR DELTA 10 . . 
OK/DATA 82 . 
OK/DATA 93 ... 
OK/DATA 84 .. 
NEC 8023 
NEC 2030 . 
NEC 3530 . 
BROTHER HR 15 . 
BROTHER HR 25 
BROTHER HR 35 . 
PANSONIC 1090 
PAl"SONIC 1091 . 

I 

. .$449 
. . .$479 

... .5349 

.... 5699 
.....5895 

. .5399 
.5899 

. .51599 
. .5459 

. .... 5699 
.. .5959 
... 5299 

.... 5349 

IF ANYTHING 
BEATS OUR 
SELECTION 

IT'S OUR PRICES! 



DISNTW™ 

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! 
• Gold Plated Edge Connectors • Metal 
Disk Drive Brackets • All Hardware and 
Cab/es • Switching Power Supply • 1 hour ­
or less for lnsta/laUon • Supports 5" or 8" 
Drives • 40 80 Track supported • Single 
Dual Head supported• 100% compatible 
•No Soldering needed • 180 days warr­

ranty on Controller 

DISKIT Ill wlo Drives . . .. ....... .. .. $219.00 

DISKIT Ill 


w/one Teac SSA 40 Track Drive .... $38S.OO 

DISKIT Ill 


wltwo Teac SSA 40 Track Drive .... $555.00 

DISKIT Ill 


wltwo Teac 558 40140 Dual Drive .. $659.00 

DISKIT Ill 


wltour Teac 558 40140 Dual Drive . . $99S.OO 


LNW 

TRS-80 Mod. I Expansion 

$349.00 

• RS2332c serial 1io 
• Parallel printer port 

• Gold-plated connectors 

• Floppy disk controller 

• Full 32k 200ns RAM 

• Real time clock 

• 6 month warranty 

• Heavy steel case 

• Thousands of users 

• Works with any DOS 100% 

-

-


-


Starting at 

$169 
BARE 
DISK DRIVES 
The extremely reliable Teac 
slim-line now requires half the 
power plus includes our 
exclusive 6-month double ex­
tended MFR warranty. (Was 3 
months). 

• TEAC 5 1/• " 55A 40 TRK ... . .. $169 

• TEAC 5 \1• " 55B 40140 TRK . . . $219 
• Tandon TM100-1 40 TRK . .. . . $169 

• Tandon TM100-2 40140 TRK . . $239 
• Tandon TM100-4 80180 . . . . .. $31P. 

PRINTER BUFFERS 

FOR MOST COMPUTERS 
QUADRAM MICROFAZER 
Para/le/ to Parallel w/8K . . .. ...... $149.00 
Parallel to Serial w/8K . . . . •• . .. . $179.00 
Serial to Serial w/BK . ..... • ... . . $179.00 
Serial to Parallel w/BK ... . . ... ... 179.00 
Each Add's BK Upgrade . . ... . .. . $ 10.00 

All come with pause control and copy feature, 
and can be Uf>!!rades to S 12K. 

SPRINTER 

Double Your Speed 


Speed-up cuts computer operation time In 
half, saves time and money. Fast 4 MHz ZBOB 
CPU Included, Installs In 15 minutes with no 
soldering or cutting. 
SPRINTER Ill for MOD Ill .. .. .$89.95 
SPRINTER I for MOD I . . . . ... $89.95 

MODEL I 

Double Density .Package 


Everything you need to convert your TRS-80 Model 
I to run double density. Complete with software, 
hardware and Instructions ; Installs In minutes with 
no soldering, wiring or cutting. 

Dosplus V 3.4 w/LNDOUBLER S/8 .... . .. $194.00 

LNDOUBLER 518 Board w/o dos .... . ... $159.00 


MODEL Ill & IV 

RS-232 Communication 


Direct replacement for RS·2332, fully tested 
and burned In, easy ln; !Et//atlon, 120 day 
warranty. 

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

MODEL IV - 64K 

MEMORY EXPANSION 

Guaranteed 1 full year 


Set of 8 

4164 RAM CHIPS . ... .. ... . . $69.95 


w/PAL CHIP to go from 
64 to 128K . . . . . . . . ..... . . . $84.95 

16 K RAM SPECIAL 
MEMORY UPGRADE 

4116, 200ns. Guaranteed one full year. 
$17.95 

NOW ONLY $11 .95 
with the 1JUrchase of $25 or 
more! while supply lasts) 



Disk File Model #R1100 

Twice the capacity (100 - 5 ~" 
Disks) of the leading "flip top" 
file. But it takes no more desk 
space! An outstanding design 
that combines contemporary 
styling with the elegance of a 
rolltop enclosure and a textured 
buff plastic body. It includes 10 
diskette dividers and anti-skid 
fee .. . ... .... ... . . . . $36.00 
Locking Model #RT100L$46.00 

DOTWRITER 3.0 

Lets you create words and drawings 

quickly and easily, right on the 

screen of your TRS-80. 

"DOTWRITER " uses high-resolution 

"dot graphics " to create fancy 

/ettersets. 

DOTWR/TER . ...... . .... . .$6Ul5 

DATAGRAPH 
Transforms your V/Sl-CALC™flles In­
to hlgh-resolutlop,.lustom graphs on 
your TRS-80 computer and 
graphics printer. Super 3rd genera­
tion printer graphics program. 
DATAGRAPH . . .... .. . . . . . $74.95 

ULTRA TERM 
Version 2 

Supports borth manual and auto dial 
modems. Exclusive Ultra Term direct 
disk file transfer mode, allows unat­
tended operation at the receiving 
computer. Line printer support with 
a 1K print buffer. Half & full duplex 
support. Universal ASCII format file 
transfer with a 33K buffer and a full 
featured host 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 can be linked In any combina­

tion to form a complete, coor­

dinated business system. 
VERSARECEIVABLES . . . ... .. . $84.95 
A complete menu-driven accounts 
recelva/be, Invoicing and monthly state­
ment generating system. Keeps track of 
al/ Information relating to who owes you 
or your company money and can provide 
automatic bit/Ing for past due accounts. 
VERSAPAYABLES . . ..... ... . . $84.95 
Designed to keep track of current and 
aged payables, keeping you In touch 
with all the Information regarding how 
much money your company owes and to 
whom. 
VERSAPAYROLL. .. . ....... . . $84.95 
Powerful and sophisticated yet easy to 
use! Complete employee records are 
maintained and all necessarry payroll 
calculations are peformed automatically. 
VERSAINVENTORY .... ...... . $84.95 
Just what you need to maintain complete 
control of your Inventory system. Gives 
you Instant access to data on any Item. 
Keeps track of 111/ Information related to 
what Items are In stock, etc. 
VERSALEDGER II ... .. . . . . . . $129.95 
This complete accounting system grows 
with your business. can function as a 
simple persona/ checkbook register, 11 
small business bookkeeping system or 11 
large corporate genre11/ ledger system! 

ELECTRIC WEBSTER 
w/correctlng feature .. ..... . . $119.00 

Hyphenation feature .. . . . . . . . $ 39.00 

Grammatica/ feature . . ... . . . . $ 39.00 


COMPLETE SYSTEM 

All four programs .. .. .. .. . . . $189.00 


"C11dll/ac " of Spelllng Checkers 

80 Micro 9182. 


Available on Model I, Ill & IV 


ELECTRIC PENCIL 

Version II 


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

Model I, Model Ill, & IV 
LNW-80, PMC-80 
MAX-80. 

7. 1 .......... : ...$99.95 
With Labels ..... . $114.95 

http:RT100L$46.00


TOLL FREE 1-800-321-3552 

IN OHIO & OTHER INQUIRIES 216-481-4993 

rllllllllllllllllHlllHUllllUIHmll •llHlllHllllllUHIUllHHlllUUlllllll~=$==--=· 
- To Our Friends,

i Thank you tor making MICRO DAT A SUPPLIES one of the fastest growing computer dealers
- in the U.S. We pledge to continue offering the most complete selection of computers,
I-== peripherals, software and supplies at discount prices - to help you save more . .. and to serve ~ 

= you better. ~w~ / g 
E Russ Knots • President S... ) 5 
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.THE HOME ACCOUNTANT 
The #1 best selling program for 
home and small business accoun­
ting Is now available for TRS-80 
Model 3. handles up to 99 accounts, 
five checkbooks, multiple Income 
accounts, and can spllt transactions 
to any number of accounts. Prints 
net worth statements, Income 
statements, as well as custom 
designed reports. Displays a bar 
chart and trend for any selected 
category. It's easy to use and yet 
provides all the power you'll need 
(by Continental Software, requires 
Model 3, 2 drives; 48K) . . . $62.95 

NEWDOS/80 

Version II 


MOD I or Ill .. ... ... . ... $119.95 


Let your TRS-BOTM Test Itself With 


THE FLOPPY DOCTOR & 

MEMORY DIAGNOSTIC 


Dl•k Drive & Memory D/agno1tlc Program 

by David Stambaugh 
For MODEL I . . ...... . ....... $24.00 

For MODEL Ill .•. ... . ......... $26.00 


LDOS/5.1 ........ $109.95 


THE WAIT IS OVER 

CP/M

Exclusively for the 

Model 4 
Now, for the first time, you can unleash 
the powerful features resident In your 
MODEL 4 computer. Open up the vast 
store of CPIM software such as Wordstar, 
dBase II and Mu/tip/an, along with 
thousands of others! 
• Includes INTERCHANGE: a utl/lty that allows 
reading, writing and copying 20 different 
manufacturer's disk formats such as /SM, 
KAYPRO, OSBORNE, XEROX , etc. 
• Complete with the fol/owing CP/M utl/ltles: 
ASM, DDT, DUMP, ED, LOAD, PIP, STAT and 
SYSGEN. 
• NO copy protection. Backups may be made 
for your own use and protection. 
• The CONFIGURATION program supports a full 
range of 5 ~" disk drives : 335, 40, 77 and 80 
tracks , s/ng/e and dual sided In any combina­
tion as well ea the standard Mode/ 4 drives. 
• Includes MODEM 7, a powerful pub/le domain 
communications program for flle tranfer and 
remote data base access. 
• Supports 80 x 24 video, reverse video, direct 
cursor addressing and more . 
• Utll/zes the Mode/ 4 function keys and a/lows 
user defined keys . 
• Auto execute command for turnkey 
app//catlons. 
• FORMAT utl/lty permits up to 52 disk formats 
to be constructed, a// menu drive. 

$189.95 


::========= 

1111111111111111111111111111111111115 llllHlllllllllllllllllllllllllllllll 

ii! WE ACCEPT -=-= : MOST SCHOOL, 
•Visa :11 GOVT. AND
• Mastercard FORTUNE 1000 CO. 
•Checks P.0 .'S ACCEPTED 
• Money Orders Add 3% Serv. Chg. 
• C.0 .D. Min. order $50 

POWER DIRECTORS 

Choosing a Line conditioner for 
your computer is pure logic! 

Model P22 ... . . . . . .. . ... $74.95 
Model P2 . . .... ...... . . . $99.95 
Model P12 . . .. .. ..... . ... CALL 

Call or write for free brochure! 

BOOKS 
OTHER MYSTERIES 
TRS-80 DISK .. . . . ... . ....... $19.95 
Microsoft Basic Decoded .. . .. . $24.95 
The Custom TRS-80 .......... $24.95 
Basic Faster & Better ....... ; . $25.95 
How To Do It On The TRS-80 .. $24.95 
TRSDOS 2.3 Decoded . ........ $24.95 
The Custom Apple ... . ....... $24.95 
Machine Language Disk 110 . ... $25.95 
CP/M Printer .... . ........... $15.95 

MISC. 

Avery Tabulables 


5000 - 3 Vz x 15116 " .... . ... . . . ..... $15.115 
5 W' Fiie Box for 75 Diskettes .......11'.115 
LABLEMAKER Kit w/400 1 up labels .1211.85 
Caaa/abe/ Kit w/200 Caaerte Labe/1 and 

200 1 up Labels . .. . ........... . . 134.115 


i:!IHllllllllllllllllllllllllHlllllll 

• 
I_ 

= 

I

ADD $3.00 FOR 

SHIPPING 


& HANDLING 

$6 .00 Extra !or 

C.O.D. Orders 

Ohio Residents 

Add 6% Sales Tax 


11111111111111111111111111111u.• === 



READER EXCHANGE 


Full Recovery 
David Gobel's method for recover­

ing in-memory Scripsit documents 
(September 1982, p. 256) doesn't work 
on my Model III disk Scripsit 3.2, so I 
made some changes. Once you've 
loaded the program in memory, you 
should be able to recover all or most of 
a document lost through a reset or 
goof at the keyboard. 

Use Debug to enter the code into 
memory; start at 7 ADO hexadecimal 
(hex) and end at 7AE1 hex. The code 
is: 21B8 7DD7 B720 FC22 3853 3E20 
3247 53C3 0053. Dump the code onto 
disk by typing in 

RECOVER/ CMD (ST ART= 7 ADO,END = 
7AEl,TRA = 7ADO) 

The next time you lose a document, 
hit the reset button, then type in RE­
COVER and press the enter key. 
When disk action stops, you'll be 
back in Scripsit. But don't do any­
thing until you've completed this key 
sequence: press the shift and up-ar­
row keys, the enter and up-arrow 
keys, and the shift and down-arrow 
keys simultaneously. David Gobel's 
invaluable article explains why this op­
eration works. 

Michael Meyers 
12 Hamilton Ave. 

Montclair, NJ 07043 

What a Dump! 
I'd been looking for a screen dump 

program like Skip Murrow's DMP 
400 screen dump (Tidbit tr7, June 
1984, p. 143) and was pleased to see it 
in BO Micro. However, I found it nec­
essary to make a few changes. 

I added a zero to the first value in 
line 6030, and, to get a full screen 
dump, changed the second value to 
16320. The line should read: 

FOR LN = 15360TOl6320 STEP 64 

I also had to delete line 6010 to get a 
full screen dump. 

To get the program to print alpha­
numeric characters, I added these two 
lines: 

6073 IFAS> 32ANDAS< l22ANDDC = 2 
THEN6210 
6076 IFAS>32ANDAS< l22AND(DC = I 
ORDC = 3)THENAS = 224:GOT06210 

This program has already done 
wonders for me. 

Mark Rife 
29 Vassar Drive 

Dayton, OH 45406 

Wide Open Spaces 
I find SuperScripsit's use of the del­

ta symbol to indicate two spaces an­
noying. Pressing the shift and space 
bar keys eliminates the delta symbol, 
but takes time. I came up with two 
simple patches to get around the prob­
lem. The first is for keyboard entries 
and the second is for ASCII conver­
sions to SuperScripsit format. 

For TRSDOS 1.3 users the patches 
are: 

PATCH SCR64/ CTL (ADD = 7F8A,HND = 
20,CHG=l8) 
PATCH SCR35/ CTL (ADD = 99C9,FIND = 
20,CHG=l8) 

For LDOS with the Model III, use: 

PATCH SCR64/ CTL (D00,38= 18) 
PATCH SCR35/ CTL (DOI,30= 18) 

And for LDOS with the Model I: 

PATCH SCR64/ CTL (D00,63 = 18) 
PATCH SCR35/ CTL (002,AA = 18) 

I hope readers will find these patch­
es helpful. 

James Reed 
9631 Sophora Circle 

Dallas, TX 75249 

Double Trouble 
Dennis Watters was having trouble 

getting TRSDOS 6.0 to read and 
write to a double-sided disk (June 
1984, p. 29). To format from a single­
sided to a double-sided disk, you type 
in FORMAT (SIDES=2). To back 
up from a single-sided to a double­
sided disk, use: BACKUP SYS:O : 1 
(S,I) to put track zero on the disk . 
The command BACKUP $:0 : 1 (S,I) 
transfers the remaining tracks. 

Now I need help. I want to buy a 
conversion for Montezuma CP/ M so 
it will read a standard IBM-format 
8-inch CP/ M disk. I have an 8-inch 
disk controller. Also, I'm looking for 
patches to eliminate the date, time, 
and TRSDOS logo on version 1.3. 

Gil Seiler 
126 Boas Drive 

Santa Rosa, CA 95405 

Help, Please 
I waited from April 1983 to January 

1984 for Radio Shack to release 
CP/ M Plus for the Model 4; then I 
traded my Model III for a Model 4 
and bought CP/ M. I now fmd that 
CP/ M doesn't work as outlined in the 
manual and, more important, I've dis­
covered no way to get any one of the 
"thousands of CP/ M programs" on­
to my disks. 

No dealer I've contacted supports 
the Radio Shack format. I've been un­
able to buy W ordStar or dBase II, and 
I assume this holds true for any other 
popular CP/ M program I would 
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want. In short, I have over $2,000 in­ the screen to my Star Gemini lOX can save, sort, and print out biblio­
vested in a computer and operating printer; the print utilities supplied by graphic data in standard reference for­
system that don' t work as advertised Radio Shack work only with their mat? I often use my Model I with disk 
and for which there is no software printers. My printer is of recent vint­ Scripsit to write academic papers and 
available. age and I believe it has Epson-compat­ reports, and I need to sort biblio­

If any reader has found a dealer ible ROMs. Can anybody help with a graphic records by subject and author. 
who can supply commercial CP/ M 
programs on Radio Shack-format 
disks, I hope they'll contact me. 

1 

patch for a screen dump to my 
printer? 

Larry Patterson 

David McCrory 
538 Valley Road 

Morgantown, WV 26505 
Nate Salsbury 5462 Tattershall A Vl'.. 

610 Madam Moore's Lane Westminster, CA 92683 
New Bern, NC 28560 

I have two Tandon 5Y. -inch disk 
New Bulletin Board Systems 

I'm in need of the CP/ M and 
MBasic documentation for Omikron 
Systems' Mapper I CP/ M board. I'll 
pay any expenses to get them. 

drives that I use with a Model I, ex­
pansion interface, and Epson MX-(i() 
printer. I also have a Tl-99/ 4A con­
sole with Extended Basic. Is there a 

Trade~so 

Tiptonville, TN 
901-253-6534 
Sysop: Allen Sullivan 

Daniel Wolf 
220 Greenlee Road 

Pittsburgh, PA 15227 

hardware/ software combination to 
make the disk drives compatible with 
the TI-99/4A or with a Commo­
dore 64? 

The Keyboard Connection 
TBBS lf2 Gadsden, AL 
205-543-7922 

I have a Model III with two drives Dudley Brooks 
Sysop: Monte Hill 

and the Radio Shack high-resolution 
graphics board. It's been fairly easy to 
get high-resolution graphics on the 

321 E. 12th St., Apt. 11 
New York, NY 10003 

TVCS Online 
\Vinnipeg, MB Canada 
(Educational BBS) 

screen using the Basic software that Does anyone know of an inexpen­ 204-772-1052 
came with the board, but I can't dump sive file management program that Sysop: H. Yau 

UPGRADE 


UPGRADE w/one drive ­
$399.00 

Your TRS-80® Model Ill or 4 with a disk drive system from Micro-Design. 
The UPGRADE includes: MDX-6 controller board for 
5114'' or 8" drives, switching power suppl y, disk 
drive(s) of your choice, all necessary installation 
cables and hardware. 

~ 

Standard UPGRADE comes with one 40 track, full 
size drive - Just $399.00! 

Purchase an additional disk drive when you order 
your UPGRADE from Micro-Design and get two slim­

~B;=--!line drives for only $499.00! You pay just $100.00 for 
w/two sliml ine drives _ the second drive! 

$499.00 

Two slimline drives fit neatl y into one slot of your computer, leaving your second slot open for another two slim­

lines, or a Micro-Design hard disk drive. 


Also Available: 

RS-232 Serial Port - MDX-10 - $64.95 

Phone Modem/Serial Port - MDX-5 - $159.95 
 MICRO-DESIGN .-409 
Memory Kits for the Model Ill and 4 

Making The Most Of Your Micro.
For more info rmation ca ll us at 1-800-531-5002. 
In Texas ca ll 512-441-7890. 

TRS Tandy Corporation 
6301 8 Ma nchaca Rd., Aust in. TX 78745 
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Take It 
With You. 
GoodNe~s 
About Mass. 

For Today's 
Business 

You Can 


Storage 


Pharaoh 


Mass sto rage used to m ean a big. expensive unit that 
wasn't the least b it portable. And guard ing agains t 
uninvited intrud ers was a royal pain . Today ·s 
business pharaoh can have portabilit y and convenient 
securit y in o ne affordable m ass s to rage system. Will1 
5 or 10 m egabyte removable cartridge hard d isk 
systems fro m Micro-Design. you £2!2.take it w ith you . 

Use hard d isk cartridges the sam e way you use a 
floppy disk system. Just switch tl1em ou t as needed ­
one ca rtridg for wordprocessing . another fo r account­
ing. and ano tl1er for backup s to rage. Add additional 
cartridges w henever you like. 

Double duty. With cartridges you get backup 
capabilities PLUS the benefi t o f having ano ther full 5 
or 10 m egabytes of on-line sto rage added to your 
TRS-80® Model Ill o r 4 . 

Fast. Cartridges run as fast. o r faster. than fi xed hard 
disk drives. A 5 m egab y te backup 

takes o nly a few minutes. 
Switching out ca rtridges 

takes just a few seconds. 

Convenient and 
Secure. It' s 

easy to lock-up sensi­
ti ve files - just re 
move the cartridge 
and pu t it som e­
•where sa fe. If you 

share a computer w ith o thers. everyone can have 
their own cartridge. 

THS Td llCi) ' <:o qJOra1io n . 

o ne yea r w; 1rr;111 1y . NC't\•'ork crnnpi. lli l>k'. .-463 

.- See List of Advertisers on Page 176 

Unlimited Expansion. No more erasing o ld 
data to increase space on your hard d isk. Fact is . 
tl1ere·s no limit to tl1e am o unt o f off-line storage you 
can add. 

Our DATA Series 5 and 10 m egab y te cartridge hard 
d isks are external d ri ves available in rem ovable only. 
o r pa ired w ith 10 . 20. o r 33 m egabyte fi xed d ri ves. Our 
SQ Series fea tures 5 m egabyte ca rtridge drives. in 
m a1cl1ing external cases o r read y fo r internal installa­
tion . They' re all p lug compatible wi th no additiona l 
hard ware required and your cho ice of operating 
system s - LOOS 5. t, DOSPLUS 3 .5. DOSPLUS 4 or 
TRSDOS 6.0. 

Get 111e convenience o f portabi lit y in a m ass storage 
system . Ask your local computer dealer about Micro­
Design·s versa tile hard d isk cartridge units. Or, call us 
fo r details on o ur full produc t line and ordering infor­
m atio n . Dealer inquiries inv ited. 

We've got a complete line of mass storage 
devi1;::es. including floppy drives. Prices 
start as low as Sl549 for a 20 m egabyte 
fi xed hard disk drive. Call for our FREE 
catalog today! 

Micro-Design 
Making The Most Of Your Micro. 

Call 1-800-531-5002. 

In Texas. ca ll 5 12-441-7890. 
6301 B Manchaca Rd ., Austin . TX 76745 

80 Micro, October 1984 • 31 



READER EXCHANGE 


DEBUG 


I've made some corrections to the 
programs MAKEDO/ BAS and 
TRS/JCL from my article "Com­
mand Performance" (June 1984, p. 
62). The changes should take care of 
the problems some readers have ex­
perienced. For MAKEDO/ BAS: 

In line 230: Change all RETURN 
to RESUME 245 

Add the line: 245 RETURN 
In line 260: Change RETURN to 

RESUME 275 
Add the line: 275 RETURN 
In line 390: Change IL% to W - 1 
In line 900: Eliminate : NEXT 

CHK% (at end of line) 
Add the line: 905 NEXT CHK% 

In the TRS/ JCL program, after line 
51 add a line with only a Y; this an­
swers the TRSDOS prompt. 

The JCL files in the article were 
presented only as examples; the 
BASLIST file won' t work unless you 
have the same Basic file names on 

disk. Also, the above changes won't 
work if your drive-zero disk is named 
Datadisk. 

Raymond E. Wilson 
7519 Bubbling Spring Lane 

Houston, TX 77086 

You should make some changes in 
the Dynaterm terminal program 
(May 1984, p. 50) in order to free up 
the control key codes Q and P in the 
terminal mode. Otherwise, you 
might run into problems, because 
most bulletin board services reserve 
control-Q and control-P for stan­
dard protocol. Delete lines 6080-­
6120 and insert lines 6021-6120 (see 
the Program Listing). The changes 
work with versions for the Models I, 
III, and 4. 

David Fischer 
141-20 72nd A ve. 

Flushing, NY 11367 

0602 1 CP SB ; UP- ARROW 
06022 JP Z , DEF 

06261 DEF CA LL 00 49H 
06262 RES 5 ,A 
06263 CP 'Q' 
06264 JR Z , STI ;OPEN BUFF. 
06265 CP ' P ' 
06266 JR Z,NDI ;CLOSE BUFF . 
06267 JP TMAIN 

Program Listing. Corrections to the Dyna­
term program. 

Readers should make a couple of 
changes to Program Listing 4 in ''A 
Better Breed of Basic" (July 1984, p. 
94). To get this American flag and 
national anthem graphics and sound 
demonstration to work, you must 
begin line 1 with REM and change all 
zeroes to O's in lines 221-224. 

-Eds. 

EASY TO USE INTEGRATED SOFTWARE FROM PEL-TEK • ALL THREE MODULES, ONLY $99.00 
Proofreading From Pel-Tek Communications from Saturday SoftwareWord Processing from Pel-Tek 

,,.. check/word dblcomcorrect 1gltem. MGChHte 3.0 
Integrates wi th the Word Machine 3.0 

FOR TRS·8048K Mod 1/ 111 / 4 ' Integrates w ith the Word Machine 3.0 FOR TRS-80 48K Mod 1/114' 
FOR TRS-8048K Mod // /1114 ' 

Easiest to use Word Processor anywhere Superb 30,000 Literal Word List Unique Split Screen for 

Sending/Receiving
• On screen formatting - what you type is • Includes prefixes, suffixes, many proper 

what prints on the printer • Works with all names and geographic locations • Split screen feature avoids text 
printers • Graphics mode for TRS-80 block • Integrates with the Word Machine 3.0 "collisions" in Conference or " C.B." modes 
graphics (printer support needed) without duplicating files • Can check • Prepare transmission text lines on bottom 
• Embedded forms control - to skip ASCII files created by any Word Processor screen while normal transmissions are 
lines, eject paper, terminate printing • Streamlined menu driven operation received on upper screen • Large capture 
• Embedded file retrieval during printout makes it easier to use than any other Spelling buffer for incoming / outgoing text 
(called from text) allows chaining a Checker • Allows expansion of a secondary • Printer spooling of buffer to save connect 
document to any virtual length • Pause User Dictionary with words from your text time • Dump buffer to printer, disk or 
feature - enter data into text line fields • Or create /edit your own User Dictionary communications line • Send all 26 ASCII 
during printout, great for forms or form using any Word Processor • Expand the control codes • Status line shows p1inte1, 
letters, especially when used with Multiple main dictionary to up to 60,000 words buffer, and UART status • Supports 110, 
Copy feature • Insert / delete characters, automatically with words from the User 300, 1200 Baud • Selectable UARTS 
lines, files, anywhere in your text • Text Dictionary (Model Ill) • Works with a • Auto Dialing • Optional line feed after 
centering • Embed ASCII codes in your single disk configuration • Does spelling carriage return • Optional local echo for 
text to control your printer • Headers, checking AND spelling corrections - no half-duplex • Access to D.O.S. from within 
Footers, page numbering • "Warm start" extra charge for the corrections feature the program • Integrates with the Word 
from DOS READY • Line oriented • Full • Less than 1 I2 the price of any competing Machine 3.0 to create or edit buffer text 
screen text editing • Supports unmodified TRS-80 product, and performs better using Word Processing facilities 
Model I for lower case • Integrates with based on independent testing • Integrates 

Spell Check / Correct and DBLCOM with the Word Machine 3.0 with 

communications packages • FREE ... uninterrupted operation 
 PRICES 

INDOOR SOCCER and JUMPY arcade 
 Word Machine 3.0 

games included! 
 PEL-TEK ,.... 324 Spell Check System 

VISA• MASTERCARD• CHECK • Software operates on 
 P.O. Box 1026 DBLCOM System 

M od 4 in M od 111 mode Southampton, PA 18966 Money Orders Accepted • Spell check w ill not Spell Check &Order Line: 1-800-523-2445, Ext. 19Add $2.00 Postage and Handling work w ith Su per DBLCOMScript set In PA : 1-800-346-7511 , Ext. 19Add $3.00 for C.0 .D. 
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SAVE 48% 
OFF THE BASIC 

NEWSSTAND PRICE! 
Send me a one year subscription to 80 Micro for 
$24. 97. I understand that with payment enclosed , I 
will receive a FREE issue making a total of 13 issues for 
$24.97. 

0 Payment Enclosed 

0 Bill Me $24. 97 for 12 issues 


Please make checks payable to 80 Micro. 

City_______________State ____ _ ___Zip________ 

Canada & Mexico $27.97, 1 year only, US Funds drawn on US Bank. Foreign Surface $44.97, I year only, US Funds dra""'Tl on US Bank. 

Foreign airmail please inquire . Please allow 6-8 weeks for delivery. 

80 MICRO • PO Box 981 •Farmingdale, NY 11737 



NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

BUSINESS REPLY CARD 
First Class Permit No. 73 Peterborough, NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

CW Communications/Peterborough 
80 Micro 
PO Box 981 
Farmingdale, NY 11737 
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''I am. am.azed. at the broad spectruni of 

technical articles you publish, for both 


novice and advanced. progranuners . . . '' 


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 worth the price of the subscription . .. " 

Roger L. Holstege 
Millersville, MD 

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

john M. Cnttenden 
Jackson, MS 

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

William 	C. Hardin, Jr. 
Charlotte, NC 

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

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

not completely satisfi'ed, 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. Fill out this order form and send 

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

•TRS -80 is a trademark of Radio Sh ack, a d ivision of Tandy Corp .

r----------------------1
Yes! I want a no-risk subscription to the ma- I 
gazine for beginner to advanced TRS-80 users. I 
Send me 12 issues of 80 MICRO for $24.97! I understand I 
that with payment encla;ed or credit card order I will I 
receive a FREE issue making a total of 13 issues for I 
$24.97. I 

I0 Check/ MO 0 VISA 0 AE 0 MC 0 Bill me $24. 97 for 12 issues 
I 

Card #____________Exp. Date____ l 
Signature__________________ I 
Name.__________________~ I 
Address,___________________ I 

I
City__________State___Zip.___ I 

34AF8 I 
Canada & Mexico, $27.97. Foreign surface, $44.97. I year only, I 

US funds drawn on US bank. Please allow 6- 8 weeks for delivery . I 

BOmicro • PO Box 981 • Famingdale, NY 11737 I
L---------------------- ­



DATAGRAPH'" ~= 

TRANSFORM YOUR VISICALC'·" FILES INTO HIGH-RESOLUTION CUSTOM 

GRAPHS ON YOUR TRS-80' .. COMPUTER AND GRAPHICS PRINTER. 
ELECTRONIC WORKSHEET 	 RELIABILITY GROWTH 

Jonuar!1 HYCI ~lA llJT 	 o o = RE L DATA 

-- = CUMULATI VE 

.. ........ = l NSTANTANEOUS (CURRENT > 


".................................................................,

I 	 I 
I 	 I 

PATENTS AND LI CENSES ( 200) • 4% \ ! NEW! I 
ACCOLNTS RECEIVABLE <4000 ) 7.8% \ 

CORPORATE BONDS <900) I . 7'/. \ \ I I 
INSURANCE PREPAID (300 ) . 6% 

PREFERRED STOCK <500 . 2l 1% 
AIRCRAFT LEASE <20 00) 3.9% 

SECURITIES < 1000) 1. 9"/. 
TRUCKS < 1288.65) 2 .5% '\_ ' ­

CAPITAL STOCK <395) . 8% , ' 

EQUIPMENT <3000) 5.8'/. 

REAL ESTATE ( 5000) 9. 7'/. 

OFFICE BUILDINGS (124e0) 

* HIGH RESOLUTION - 60 >: 72 
data Points/inch. LARGE DATA 
CAPACITY - 1000 Input Data 
Points per gr•ph. * SELECTABLE 
GRAPH SIZES - From 1" sq . to 7" 
n 24" * STANDARD DATA SOURCE ­
Plots Oat-. from VIS I CALC or 
USERS OWN PROGRAMS using the 
OIFT.w. Stand ard · Format. * GRAPH 
FEATURE SELECTiON - Fi I I cut 
Pre- formated Form on VISICALC 
screen or in users own program.
* MINIMAL ENTRY REOUIREMENTS ­

Enter only name of Oiata.f i le and 
locati on therein of data to be 
p lctted 1 * MULTIPLE FUNCTI ON 
GRAPHS - Plots over- 10 Data 
Set s per graph. DATA SYMBOLS 
symbol s h apes. * DATA 

. I MODEL IV I, \ 

i VERSIONS I 
I NOW I
I AVAILABLE I 

Joly AoJg Seo\ Oct I 	 I 
I NO'-~~~~.......;.;_~.,..~....:~~~~.-~~~~~~·~...,...,...,....,..,.,....,....,....,........,...,....,..ai 


PREPAID TAXES < 1985) 3"1---- ­
SUPPLI ES <2000) 3. 9"/. 

U. S .80NDS <500) 1% 
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9. JOSES D. SnlTH D.HOllE H. DRABS 

MODEL I, Ill, IV 
$79.95 

PIE CHART OPTION: 
$34.95 

MODEL 11/12/16 

$129.95* 


*INCLUDES PIE CHARTS 

INTERPOLATION - connect s d~ta points with user 
composed line shapes . * LINE/SYMBOL LIBRARIES - Plots data with 324 
different Line /Symbol Shapes chosen from 27 line/symbol libraries. * COMPUTER GRAPHICS PRINTER: 
CUSTOM LINES AND SYMBOLS - Has interactive s creen-graphics program • TRS-80 MODEL I, Ill 48K 
for comp o sing symbol 	 s h apes. * AUTO SCALING - Selects scale va lues • MX-80 GRAITRAX, OR GT+• TRS-80 MODEL IV 64Kfor ease of graph interpret ation. User a d justab l e Mantissa Tabl e. * 
SCALE SELECTION - Has Linear , or LOG Scales wi t h se l ectab le pattern of • TRS-80 MODEL I!, 12. 16 • MX-100, FX 80/ 100 
grid lines. * CALENDAR SCALE - Optionally prints namea of month on • LNW80, LNWU, MAX-80 
horizonta l s cale. * CURVE SELECTION - Can Mi x Scatter, Line, Curve­ • LP VIII, DMP 200-2100, 120 
Fit, Stairstep, Bargraphs. Pie Charts . * OPTIONAL MIN/MAX VALUES - DOS 
Ex tends graph beyond the values of the Data Sets. * DATA SET • TRSDOS 1.3, 2.3, 2.0, 4.2, 6.1.2 • NEC 8023 A-C, C.ITOH 8510 
DESCR I PTIONS - Prints text descriptions of each Data Set in graph • NEWDOS, NEWDOS /80
legend . * TEXT ENTRYS - Prints graph ti t le, axis labels, and date on • IDS 460/ 560, 480, 80/ 132 
graph. * USER i='RIENDLY - Checks validity of input data and displays • DOSPLUS 3.4/5, LOOS 5.1 
cause of errors . * COMPLETE DOCUMENTATION - Comprehensive 75 page • OKIDATA 82/83, 92/ 93, 84DISK DRIVES 
Users Manual with examples cov ering data preparation , graph feature 
entry, composing lines and sym~ols, and technical notes . • DUAL DRIVE PREFERRED • GEMINI 10X/ 15X 

- Plots data with user composed USER REQUIREMENTS 

TO ORDER: Send check, purchase order, or request for COD shipment. Specify Computer 
and Printer Type. Include $2.50 for postage and handling. Calif. residents add 6% tax. 

MICRO SOFTWARE SYSTEMS• MICROPLOT, INC . 
DEALER 1815 SMOKEWOOD AVE.• FULLERTON, CA 92631 • (714) 526-8435INQUIRIES 
WELCOME 	 TRADEMARKS, DATAGRAPH (MICRO SOFTWARE SYSTEMS); VISICALC (VISICORP); TRS-80 (TANDY CORP); VISA/ MASTERCARD 

DIF (SOFTWARE ARTS INC.) ACCEPTED 

..-526 
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A Wave of the Wand: 

Model 100 Bar Code Reader 


faces, so that even with a 
by Carl Oppedahl edited by Ryan Davis-Wright steady hand you'll get 

I first tested the Model 
100 bar code reader by 

scanning some universal 
product codes (UPCs). I 
set up the software, got the 
"Wand Ready:" prompt, 
and, bravely grasping the 
wand, scanned the cover of 
BO Micro. 

Nothing happened. I 
tried again. Nothing. 
Again. Nothing. 

Then the Model 100 
beeped. There, on the 
screen, was the number 
07447065947. The bar 
code reader had worked. 

As I was to realize later, 
you need considerable 

digit UPCs used on such small and 

some variation of scan­
ning rate. This can only be 
corrected by the software, 
and the UPC driver pro­
gram does it well. 

The 3 of 9 driver read 
the PCM program with­
out any problems. 

I didn't test the Plessey 
driver beyond the demon­
stration code provided 
with the wand. 

The Documentation 

The documentation 
does a pretty good job of 
introducing the wand and 
software to the novice. It 
illustrates machine-lan­
guage driver routines with 
demonstration programs 

written in Basic. 
practice to scan bar codes 
no matter who makes the reader. 

Then I pulled out the April issue of 
PCM magazine, and typed in a Basic 
program that lets you enter bar-coded 
Basic programs. I turned to a page 
filled with bar codes and, after two 
minutes of scanning, had read in an 
18-line program without mistakes. 

Yes, bar codes are here. And the 
Radio Shack reader gives you a rea­
sonably priced way to use them. 

What You Get 
The bar code wand for the Model 

100 is made by Hewlett-Packard. The 
sensor in the tip is a four-terminal de­
vice comprising a red LED (light-emit­
ting diode), a phototransistor, and a 
focusing lens. 

Table 1 lists the software Tandy 
provides. It comes on a noncopy-pro­
tected cassette. Each of the .CO files is 
a device driver, capable of letting the 
wand read a particular type of bar 
code. 

The UPC driver reads the 12-digit 
(type A) codes on most grocery items, 
but does not read the smaller seven­

high-volume items as candy wrappers 
and soda cans. The other two drivers 
read 3 of 9 and Plessey codes. The 
former is probably the most widely 
used code in industry and by the 
Department of Defense. 

The manual says that additional 
drivers will be available. 

How to Use the System 

Setting up the bar code hardware is 
easy: you simply plug the wand into 
the Model lOO's BCR connector. If 
you're going to use the wand from Ba­
sic, your best course is to use one of 
the drivers. If you're going to read 
code other than the ones mentioned 
above (2 of 5, for example), you'll 
need to write your own driver. 

The reliability of a scan depends on 
both the hardware and software. In 
this case, both perform well. 

UPC codes, for example, appear on 
plastic, metal, and paper, with varying 
reflectivity and contrast. The wand 
does a good job of reading them all. 
And some codes appear on curved sur-

It is lacking, though, in several 
areas. First, the manual lacks a full, 
formal definition of what can happen 
when you open the WAND: device. 
Usually, if you attempt to open 
WAND:, you'll get a function call er­
ror. Under what circumstances, exact­
ly, can you open the device? It turns 
out that you can open it after execut­
ing the driver program with the 
RUNM command, or after loading it 
with LOADM and calling it with 
CALL 61824. The manual leaves this 
unclear. And, there is no index for a 
reference. 

Also, the manual does not ade­
quately warn you about the possibility 
of overwriting areas of RAM, thus 
damaging or destroying files. This can 
happen if you load another program 
into the area around Fl99 hexadeci­
mal (hex), which is where the drivers 
point to. Each driver contains a 
routine, accessed by a CALL 61807, 
that protects against such a mishap. 
Unfortunately, the manual only dis­
cusses CALL 61807 in a box on page 
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12, and doesn't disclose the potential 
for file destruction. It should include a 
prominent warning about the necessi­
ty of CALL 61807 in the front of the 
book. 

The manual is also less than clear 
about what can happen when the Ba­
sic program accepting BCR data exe­
cutes the INPUT# or LINEINPUT# 
commands. If the reading is success­
ful, the software returns the data as a 
character string in the INPUT# com­
mand, much as if a string were input 
from some other device. If the read is 
unsuccessful, Basic ignores the wand 
read. You don't get an 1/ 0 (in­
put/output) error as you would for an 
unsuccessful cassette load. 

Suppose you open WAND as file 1. 
The manual illustrates wand input 
with INPUT#l ,A$. But can the vari­
able be numeric? The manual is silent 
on this. (The answer is yes.) And if 
you input a nonnumeric bar code with 
a command like INPUT#l ,A, you 
won't get an error message, and the 
program returns a value of zero. 

Suppose you try an OPEN 
"WAND:" or INPUT# with no wand 
attached. Again, you won't get an er­
ror message. 

Is there any difference between IN­
PUT# and LINEINPUT# as far as the 
wand is concerned? The manual 
doesn't say, instead lamely referring 
you to chapter 16 of the Model 100 
user's manual, which doesn't mention 
the bar code reader. As it turns out, 
INPUT# does what one would think, 
returning characters only up to a com­
ma or line terminator. For a numeric-

Bar Code Reader 

**** 

Tandy/Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Model 100 
$99.95 . 

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

***** 

***** 

***** 

***** 


Length 
Program (bytes) Function 

UPC.CO 
PLESY.CO 
B30F9.CO 
READ BC.BA 
INVCRE.BA 
INVENT.BA 

830 Reads UPC subset A 
830 Reads Plessey codes 
830 Reads 3 of 9 codes 
430 Demo for reader 
1098 Demo inventory file creation 
1295 Demo inventory maintenance 

Table 1. Programs that come with the bar code wand. 

only code such as UPC, this means 
you'll get identical results whether us­
ing INPUT# or LINEINPUT#. 

Other Warnings 

My wand had a disturbing habit-it 
locked up about one time in 20. After 
an unsuccessful read, you should re­
lease the wand button before trying a 
second time. 

Also, your Model 100 will not auto­
matically shut off when executing a 
Basic program. Thus, if you're using a 
Basic program for wand input, it's im­
possible to protect against battery run­
down. An ON WAND GOSUB com­
mand would have been nice; then a 
Basic program could tum itself off af­
ter a certain period of time. 

You should be aware that the wand 
draws power from the Model 100. A 
set of batteries usually lasting 20 hours 
might therefore last only 14 hours un­
der heavy wand use. 

Before you use a wand driver with 
another program, you must compare 
the machine-language loading ad­
dresses and HIMEM setting to avoid 
conflict. 

Finally, while the plug has special 
ridges to help it fasten securely, the 
Model 100 connector does not have 
corresponding ridges; the wand thus 
easily pulls loose from the Model 100. 

But all in all, the bar code reader 
will give you a fun, convenient, and 
reliable way to enter programs or data 
into the Model 100. Just be sure you 
reset those RAM vectors after use. • 

A Welcome Guide 

by Eric Grevstad 

T here are two pop preachers of the 
computer gospel. Puckish, cutesy 

Peter McWilliams is rich and famous, 

widely reprinted in such journals as 
People and Playboy, and has recycled 
his same 50 pages of material into half 
a dozen books. 

Theatrical, madcap Russ Walter is a 
cult hero, known mostly to Boston­
area techies and programmers, who's 
published nine editions and revisions 
of one book, The Secret Guide to 
Computers. 

Praise, then, to Birkhauser Boston, 
which persuaded Walter to make the 
10th edition a mass-market paper­
back. It's a little rough around the 
edges, but the Secret Guide deserves a 
bigger audience than it could ever have 
as a series of underground pamphlets. 

Tasteless Metaphors 

Lots of books teach novices the dif­
ference between RAM and ROM, but 
Walter establishes himself on page one 
as more ambitious and more irrever­
ent: "This book will tum you into a 
computer expert even if you're an 
idiot. In fact, some of the most fa­
mous computer experts in the world 
have read this book-and are idiots!" 

This jokey tone continues through 
the whole book, though it's particular­
ly dense in the beginning. There's 
some introductory nonsense about 
Walter's sexy young "wife" (a 
TRS-80), and good-humored drivel 
about Birkhauser's firing its editorial 
staff in favor of lobsters. 

Walter compares computing with 
drug abuse-you become a user sup­
plied by a dealer; addicted, you spend 
more and more for computing thrills. 
But he abandons the simile for the 
declaration "This book is about sex" 
and quips like, ''Putting your 
sheathed treasure into the box's slit 
can feel quite sexy. But don't shove 
too hard: Please be gentle!" (He's 
talking about inserting disks.) As a 
comedian, Walter makes Joan Rivers 
look subtle. 
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PRICES PRooucrs FOR 
THE TRS·BO®AND SERVICE 

TOO GOOD TO PASS UP! 
=- - MAXI CRASSOFTWARE 

ENB is a true relational data base manager that Computerize your finances! MAXI CRAS will write 
NEWDOS80Ners. 2 $124.95 
COM REF for Newdos80 13.95 
LDOS5.1 109.95 
DOSPLUS3.5 119.95 
DOSPLUS IV 119.95 
6.0 Plus 39.50 
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 139.95 
ZORLOF II 58.95 
MSCRIPT 68.95 
LE SCRIPT 109.95 
LOOS Utility Disk #1 42.50 
The Toolbox tor LOOS 59.95 
EDAS IV 84.95 
The BASIC Answer 59.95 
LNDOUBLER 5/8 159.95 
LNDOUBLER 

w/Dosplus 3.5 
LNW SYSTEM 

EXPANSION II 
POWERMAIL PLUS 
OMNITERM 
MICROTERM 
CYBERCHESS 
Tallymaster 

189.95 

329.95 
129.95 
79.95 
64.95 
27.95 
62.95 

SBSG Accounting Modules 
Model 1or3 175.00 
Model 2 250.00 

VERBATIM OATALIFE DISKS 
5" SS/DD 
5" OS/DD 

$23.75 
$35.75 

can handle data interdependencies of any com· 
plex ity. Instead of storing data as individual 
records, ENB uses a linking system to relate data 
to each other. If your needs are complex, EN B 
is for you. Data files can span disk drives, includ­
ing hard disk. (Requires 48K, Allen Gelder Soft­
ware.) 

$134.95 

MAXI MANAGER II 
MAXI MANAGER II offers significant improve­
ments over the previous version. It is 20-30% 
faster and can be used on a hard disk drive. 
Depending upon your disk space . MAXI MAN­
AGER II allows you to create up to 32,700 rec­
ords with up to 50 fields each (800 character max­
imum per record) . Print reports in any format you 
choose, even merges with popular word pro­
cessors for " non-form" letters . (Requires 48K, 
Adve nture International.) 

$1 49.95 

Newscrip t 7.1 
Newscript 7.1 plu s Labels 
Newscript DW Proport ional 
Newscript Fil e Co nverter 

Elec tric Webster + Corrections 
Elec. Webster Grammar 
Elec. Webster Hyp henation 

WRITE FOR OUR 
FREE CATALOG 

99.95 
114.95 
39.95 
19.95 

119.50 
39.95 
39.95 

your checks, record income and expenses by 
category, and presents reports you need to 
analyze your fi nancial activity. Inco me and 
expenses may be assigned to any one or more 
of up to 223 accounts. 

$79.95 

The USR* Friendly Modem 
PASSWORD 
Your PASSWORD to the diverse services of infor­
mation networks such as the CompuServe and 
local bulletin boards. It has all the features includ­
ing automatic tone or pulse dialing, automatic 
answering, and can even adjust to either 300 or 
1200 baud. Password has an audio phone line 
monitor, and is compatible wi th Hayes Smart­
modem commands. Two year warranty. (U.S. 
Robotics, Inc.) 

$349.95 

VOLKSMODEM 
The affordable 300 baud modem that speaks 
everyone's language. Operates at full or half 
duplex, automatic selection of originate/answer 
modes. Requ ires 9 volt battery (not included) . 
Volksmodem is a perfect choice for your first 
modem . (Anchor Automation, Inc.; Cable is $11.95 
extra .) 

$69.95 

PROWRITER 
Get the best price on an industry standard dot 
matrix printer. The PROWRITER gives you speed 
(120 CPS), 5 character sets, 8 character sizes, pro­
portional spacing, and built-in graphics capability. 
Operates with friction feed or a built-in adjustable 
tractor. One year warranty. (C. Itch 8510, 10" 
carriage.) 

$389.95 

NETWORX 
A voltage surge and interference filter that can pro­
tect your computer circuitry as well as your valu­
able data. NETWORX provides four outlets to 
provide filtered power to your computer's acces­
sories as well. Unique mounting hardware allows 
the illuminated switch to be placed at the front of 
the workstation. (Dialight Corp .) 

$59.95 

• Free Shipping on Orders over $100 • Toll Free Order Line • 24-Hour Shipping for Items in Stock 
• Free Use of Credi t Cards• Friendly, Honest, Reliable Servi ce 

We accept Visa, Master Card , check. cash , money 
orders. and COD. In the 48 continental States add $2.50 
for UPS standard shipping , we'll pay shipping if your 
order is over $100. Alaska and Hawaii orders are 
charged actual shipping charges. COD orders are 
charged an extra $2.00 and require cash or cert ified 
check on delivery. POs accepted upon approval. 

When ordering by mail. include your telephone num­
ber, credit card informat ion. compu ter model . memory 
size . and number of drives . Colorado residents add 
appropriate sales tax (6 112% in Denver) . 

Prices are subject to change without notice. 

IN COLO CALL 861-9250 

• Large Selection-Call for Items Not Lis ted 

aRplied
pltcrosystems, 
I DC. 

612 Washington, Denver, CO 80203 .-390 

TRS·80 is a TM of Tandy Corp. MEWSCRIPT is a TM of Prosoft 
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Compared to his witty industry gos­
sip and techie puns, Walter's sexual 
humor is sophomoric and sometimes 
crude. For example, as a metaphor for 
using the break key, he chortles, "To 
put the computer out of its misery, 
you must give it an abortion ....You 
can cause a moral dilemma for tradi­
tional Catholics, who fear giving abor­
tions and are even more afraid of 
'pulling the plug.' Is God against 
abortions for computers?" 

That's offensive. If there's one 
thing right-to-lifers and pro-choice ad­
vocates agree on, it's that abortion 
isn't funny. 

After the first 15 or 20 pages, 
though, Walter settles down to write 
an excellent introduction to computers 
in general and Basic in particular. 

The even-numbered chapters (2, 4, 
and 6) contain easy, intermediate, and 
advanced Basic lessons. Walter takes 
Basic seriously. Most pages introduce 
two or three new ideas, and the sample 
programs become sophisticated quite 
early-with only Print, Data, and 
For . . . Next statements, you're writ­
ing a program that creates a nicely 
tabbed and formatted calendar. The 
steps after the first program, PRINT 
5 + 2, seem to fly by, but Walter's or­
ganization makes them logical pro­
gressions. 

The odd-numbered chapters discuss 
computers collectively, specifically, 
and in terms of applications. If 
Walter's good at Basic, he's superb at 
micro architecture. There are a few 
sweeping statements (he never quite 
says why 5Y4-inch disks are "crum-

The Secret Guide to 
Computers, Volume 1 

Russ ****Walter 
Birkhauser Boston Inc. 

380 Green St. 

Cambridge, MA 02139 

349 pp. 

$14.95 


Well-written? ***** 
Organized? ***** 
Thorough? ***** Readable? ***** 

my," one of his favorite words), but 
where McWilliams dismisses silicon as 
"a fancy word for sand," Walter ex­
plains the differences, pros, and cons 
of NMOS versus CMOS chips in four 
sparse, sure sentences. 

There are also the best, most con­
cise brand-name evaluations I've 
seen- a page for each of the major 
manufacturers, with underlined sen­
tences that tell exactly what rookie 
shoppers should be told (Ataris aren't 
bad but the company's made fatal 
mistakes, Apple lls are primitive but 
have lots of software, and so on). 

The Radio Shack page is a little 
skimpy; Walter mentions Tandy's 
marketing clout and various models, 
but there are too many TRS-80s for 
him to supply details on each. 

Recommendations, Not Applications 

Walter sets a good example for 
readers, following the policy of pick­
ing software before recommending 
hardware. For word processing, he 
likes the Model 4 because of Super­
Scripsit; for business, he endorses 
anything that rnns Lotus 1-2-3. For 
filing, machinery is less important 
than PFS:File. 

Business applications, along with 
more detail on micro design, advanced 
Basic, and other languages, are in Vol­
ume 2 of the Secret Guide; that's 
probably why Walter's treatment of 
applications software in Volume 1 
seems sketchy. 

The book also has two chapters of 
rather dated material on computers' 
moving into human roles-electronic 
romance from 1%5's "computer dat­
ing" to 1980's Interlude, psychoanaly­
sis programs such as MIT's Joseph 
Weizenbaum's Eliza, a lot of comput­
er-generated prose and pictures. It's 
pleasant reading, but not as informa­
tion-rich as the Basic and hardware 
chapters-or the appendices, which 
supply details of Basic dialect dif­
ferences for specific machines, plus 
several first-rate indexes. 

Conclusions 

This is probably the most intelli­
gent beginner's book in the field . 
McWilliams can write funny captions 
for old lithographs, but Walter's the 
one you'd call in the middle of a de­
bugging session. 

The one you'd call, literally. Walter 
has printed his home phone number in 

every edition of the Guide, and wel­
comes questions 24 hours a day. If 
he's willing to do that, I'm willing to 
overlook his dressing up like the Wick­
ed Witch of the West for computer 
seminars.• 

Spectaculator: A Simple, 
Tape-Based Spreadsheet 
by Mare-Anne Jarvela 

I f you're a math student or a first­
time spreadsheet user interested in a 

VisiCalc clone and you aren't put off 
by tape-based software, try Spectacu­
lator. Formerly available for the Color 
Computer only, Spectaculator now 
lets you budget , forecast, and do 
mathematical calculations on your 
Model I, III, or 4 (in Model III mode). 

Though tape-based, Spectaculator 
was, to my surprise, very easy to use. 
And its price is a plus: Compare Spec­
taculator' s cost of $49.95 with 
VisiCalc's price tag of $199 and you 
know it's a bargain. 

Spectaculator's spreadsheet com­
prises 99 columns and 99 rows that ac­
cept text, numbers, and formulas. 
You can enter up to 56 characters per 
cell (the intersection of a column and 
row). Numbers can be 16 digits long 
(with up to six digits to the right of the 
decimal point) . To use long numbers, 
you change the column width, set at 
nine characters at the start of the pro­
gram, using the CW command. 

The program's useful Help screen 
(see Fig. 1) displays all of Spectacula-

Spectaculator 

****
Tandy/Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Models I and ill, 16K RAM 
Cassette recorder 
$49.95 

Easy to use? ***** 
Good docs? ***** 
Bug free? ***** Does the job? ***** 
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tor's commands, with a brief explana­
tion of their function. Press the break 
key to get into command mode, then 
the ? key to get to the help screen. (C> 
is the prompt for a command.) Each 
command has its own help screen. 
Pressing the ? key after entering a 
command provides you with an exam­
ple of the command's function (see 
Fig. 2). 

Pressing the clear and shift keys 
makes the cursor backspace and erase 
characters simultaneously; the left-ar­
row key lets you change an entire cell 
entry. The ZW command clears your 
worksheet so you can load another 
one from tape or start entering new in­
formation. 

You can use two commands to enter 
formulas: RF for row formula and CF 
for column formula. The option to 
put an I in front of a formula results in 
an answer in integers; if you type D in­
stead, six decimal places appear in the 
answer. The default is two decimal 
places. SUM adds values from the spec­
ified column or row to the figure des­
ignated by your marker; SMT gives 
you cumulative totals and a final total; 
and SQR produces the square root of 
the values in the row or column you 
specify after SQR. 

The LI command prints either all or 
part of your worksheet. The Save op­

tion lets you save to tape and LO loads 
the file back in. 

I found Spectaculator simple to 
work with and had no trouble loading 
the tape. The documentation, divided 
into five sections, is hand-holding 
throughout. Section 1 shows you how 
to load and run Spectaculator. The 
second chapter defines and explains 
the commands, while part three, a 
sample session, provides a simple ex­
ample of how to set up, save, and print 
an addition table. The advanced ses­
sion in chapter four includes examples 
of budgeting, statistics, and geometry. 
The fifth section contains a quick 
command and key reference sum­
mary. 

The manual's examples were easy to 
follow. I learned to print, save, and 
load without difficulty. The documen­
tation is enhanced by a handy refer­
ence card summarizing Spectacula­
tor' s commands. • 

Not So NICE 
by R. Walter Steur 

XYZT Computer Dimensions 
Inc.'s NICE is one of the first 

integrated software packages to hit 

RF:, 

ROW FORMULA ENTRY HELP 

EXAMPLE FORMULA: 
(Rl-R2)/2+5*SQR(R3) 
OPERATORS: + - * / I ( ) 
FUNCTIONS: SUM SQR SMT 
PRECEDE FORMULA WITH .I. OR .D. FOR INTEGER OR DECIMAL RESULT 

Figure I . Spectaculator's help screen. 

C> 
COPYRIGHT 1983,TANDY CORP. ­
ET - ENTER TEXT 
MM - MOVE MARKER 
CR - CLEAR ROW 
IR - INSERT ROW 
DR - DELETE ROW 
SA - SAVE ON TAPE 
LI - LIST TO PRINTER 
RF - ROW FORMULA ENTRY 
CA - CALCULATE 
ZW - ZAP WORK SHEET 

SPECIAL KEYS:-> 
CLEAR - BACKSPACE 
BREAK - ENTER COMMAND MODE 

ALL RIGHTS RESERVED SP,01.00,00 
EN ­
CW ­
CC ­
IC ­
DC ­
LO ­
PS ­
CF ­
FR ­
EX ­

ENTER NUMBERS 
CHANGE COLUMN WIDTH 
CLEAR COLUMN 
INSERT COLUMN 
DELETE COLUMN 
LOAD FROM TAPE 
PARTIAL SAVE 
COLUMN FORMULA ENTRY 
DISPLAY FREE MEMORY 
EXIT 

? - HELP LIST 

Figure 2. Functions of Spectaculator's commands. 

the TRS-80 market. Integrated sys­
tems are hot items in the 16-bit mar­
ket and they're emerging for 8-bit 
computers as well. They comprise 
several components such as a spread­
sheet, word processor, data base 
manager, or communications mod­
ule, among which you can shift easily 
and quickly-Lotus 1-2-3 is the best 
known example. Unfortunately, the 
NICE system falls far short of its 
stated goal of being a user-friendly, 
ready-to-use system, despite the pow­
er of the ICPL language (interactive 
control and programming language) 
on which it's based. 

What's in It for You 

NICE (an acronym for New Inter­
active Computing Environment) is a 
menu-driven system that lets you 
manage a data base and display and 
print reports and forms. The package 
also includes a full-screen text editor 
called Nicepen (a licensed subset of 
the original Pencil I word processor) 
and a VisiCalc interface. A develop­
ment facility helps you create your 
own screens, menus, data bases, and 
report formats. A communications 
facility is expected to be available in 
1984. 

NICE is an open system, meaning 
that the user can integrate his own 
programs into the system. It's pre­
sented as being easy to customize. 

NICE is based on XYZT's ICPL, 
an expansion of their interactive con­
trol language (reviewed in the June/ 
July 1982 80 Micro, p. 64). The sys-

NICE 

XYZT Computer Dimensions Inc. 
2 Penn Plaza, Suite 1500 
New York, NY 10121 
Models I and ID 
48KRAM 
$325 

** 


Easy to use? ***** 
Good docs? ***** 
Bug free? ***** 
Does the job? ***** 
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tern nucleus includes the Library Sup­
port Option (LSO) module, which 
manages the creation, access, and 
control of file libraries. Files can oc­
cupy as little as one sector within a li­
brary, so LSO is very efficient at 
handling collections of small files. 
(LSO was reviewed in detail in the 
October 1983 80 Micro, p. 48). 

Overview 
The program comes on two single­

sided, single-density, 40-track disks. 
The two non-system disks contain 
about 175K of program files. As a re­
sult, the files don't all fit on a two­
drive Model I single-density system. 

To initiate NICE, you enter a com­
mand line at the DOS Ready level. As 
the NICE program loads, it displays 
the computer model number (I or III) 
and the DOS version you're using. 
Then comes a full-screen NICE · logo 
with message. Still later an "&ICPL 
READY" message appears. Finally, 
you get to see the main menu, 28 sec­
onds (on the Model III) after you enter 
the command line! 

Figure 3 shows the main menu. If 
you check to find out what the PF 
keys at the bottom mean, you'll en­
counter your first significant piece of 
misinformation in the manual. You're 
supposed to hold down the PF key 
combination and press a specified nu­
meral key to perform a variety of 
functions throughout the system; PF 
acts like a control key. The manual 
says the combination is the shift and 
down-arrow keys, or the control key 
on the Model 4. But that doesn't work 
on the Models I, III, and 4. What does 
work is the shift key with the numeral 
key. 

Main selection 

1. NICE tutorial 
2. 
3. Letters 
4. 
5. Business menu 
6. Inquiries and reports 
7. 
8. Visicalc menu 

Your se,l ect ion > 

PF1:busimenu PF2:help 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

< 

The first option on the main menu 
is the NICE tutorial, but more about 
that later. 

Option 3 takes you to the letter 
menu, from which you can write or 
edit the sample letter provided using 
NICE's built-in editor, print the letter, 
and print a mailing label. If the name 
and address are in the data base, you 
can call it for use in the letter or the 
mailing label using a PF key to find it, 
but you must know the first few letters 
of the name. 

The Business menu, option 5 of the 
main menu, appears to provide the 
primary data base input facility for the 
system. It lets you enter customer 
orders of up to five lines, customer 
names, print short invoices from the 
order file or from keyboard input, 
view orders on file, enter or view calls 
and messages, write and review mem­
os, enter a list of products (with codes 
and prices), or enter and view business 
contacts. 

Calling option 5 from the Business 
menu, for example, gives you a cus­

menu 11 menu1 11 

BASIC 
Utilities and DOS functions 

Communications 

NICE development 

Entertainment 

<C> 1983 by .'f.Y.z.:r.... 
Computer Dimensions, Inc. 

Figure 3. NICE's main menu. 

tomer file that includes the customer's 
name, address, and phone number. 
Using the PF keys defined at the bot­
tom of the screen, you can view rec­
ords in the file, or add, update, or de­
lete a record. 

The business contacts option of the 
menu contains a little surprise. The 
manual doesn't say you can get techni­
cal assistance by phone, but the only 
entry in the business contacts file lists 
the company name, address, technical 
assistance phone number, first names 
of the program authors, and a mes­
sage urging you to call in case of prob­
lems. Apparently.it's assumed the user 
will be able to follow the manual's di­
rections to this point. 

The inquiry menu, titled "In­
quires" (sic), is similar to the menu I 
described above. Options include or­
ders, clients, contacts, calls, memos, 
and products. But this menu allows 
retrieval only, and lists all records in 
the selected file in abbreviated form. 
The report option lets you print out all 
or a group of records from a data file 
using a header set-up and predefined 
format. 

The VisiCalc menu provides an in­
terface to the VisiCalc program, an 
editing facility for DIF (data inter­
change format) files, and a directory 
of VisiCalc files. Because both Visi­
Calc and NICE use large amounts of 
RAM, the interface calls a procedure 
using DOS* that saves the current 
NICE configuration in memory to a 
temporary disk file, loads and runs 
VisiCalc. You can use the same feature 
for other programs, such as full-fea­
tured word processors. Saving and re­
loading the temporary NICE file does 
take time, however, making it ineffi­
cient to jump back and forth between 
NICE and an applications program. 

Option 10 of the main menu gives 
you a submenu listing specific utilities 
for four DOSes. (I used DOSPLUS 
3.5 for this review.) 

The DOS Functions option applies 
to all the DOSes from this option; you 
can enter DOS commands or run any 
program you could normally run from 
the DOS level. This option includes 
some enhancements, such as a Move 
command that copies a specified file 
from one disk to another and kills the 

·original file . I did find one limitation 

Continued on p. 184 
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$1059 
A LOW SPECIAL PRICE o n the Model IV and IV 
Portable. Retail s fo r $1 299 . Inc ludes 2 singl e 
sided double density 160K drives . gree n sc reen 
moni tor and RS warranty . 64K upg rade kit 
availabl e for $99. 

TCS Model IV $1?(9 $1299 
M aximum Upgrade, includes 2 360K doub le sided 
double density dri ves. B/ W mon itor and 180 day 
TCS wa rrant y . 

NEW, LOWEST EVER PRICES! 

KIT M-111 M- IV 
1 Con tro ller. Power Supply. 

Hardware. Inst ruc tions . $199 $279 
2 Kit 1 plus one 40-track 

Tandon Di sk Drive . $354 $434 
3 Kit 1 plus two 40-track 

Tandon Disk Drives . $499 $589 
3a Kit 3 w/ 2 80-track Drives 

(d ual sided 40s) $569 $649 

Model IV needs 64K to ope rate. Ki\ ava il able . 

Disk Control lers ... . $95, 2 o r more $90 ea. 

$209 
. PRINTERS 
RITEMAN PRINTER by lnforunner 

Below who lesa le prices on a limited quantity o f 10 
Inch bri efcase size Riteman dot matri x prin ters . 
C o mpatible with I BM . TR S- 80 . A ppl e. 
Commod ore and o thers. 
• 120 CPS • User re placea ble head 
• 10" Trac to r/ Fric ti on • 9 Print modes 

Lists at 
Buy one, pay 
Buy two. pay 
Buy five or more. pay 

. $399 

. $229 

.$219 

. $209 

$.99 FLOPPY DISKS 
New. lowest ever prices! 

Buy Bulk and Save 
100% Error Free Mini Floppy Disk ettes. Certi fi ed 
SSSD but our quali ty tests show 80% can be used 
for SSDD and 65% fo r DSDD. These are excel lent 
disks guaranteed to perform or free rep lacement. 
Our spec ial quantity purchase means sav ings for 
you. Disks are 5.25 inch sift sec tor fl oppys with 
hub r ings. 

150 Disks ( 1 Box) ..... . .. .. .... ea . $1.39 
600 Disks (4 Boxes) .. ea. $1 .19 
4800 Disks (8 Cases) ....... ea. $.99 

CALL US NOW! 

$IL ~ PRl·NTER
~l[tn\I 11yous~~tt~n~i~11y~~s~~ice .~\::::::~11 TM calf us and we 'll beat i\. . 
~~~~~~~~~~~~~~ I -

m1cron1cs·1nc 

Star 
Gemini 
10X 
Li s t $399. 2 or more, $263 each. 

Th is •s the q u<1 lll y printer thal has become th e numbe r one 
se ller 1n the wo rld wi th Commodore 120 cps. 80- 132 
column. 96 ASC II charac ters. do t matri x w i th tru e 
descenders. ernph<l s1zed. doub le st ri ke. b1 1 image and 
bloc k grrlph1 cs. parn llel 1n1erlacc standa rd rind buffer 
expandab le to BK A rea l w inner 10 meet a b road range of 
you r pnn 11 ng needs 

Star Gemini 15X $418 
List $549 , 2 or more, $408 each. 
Ge t ri ll the Gem1n1 fea tures p lus a 15 1nc t1 ca rnage 10 
hand le yo ur report trnd spreadsheet needs -­
s!~~~. 10 ¢8t~ 
List $849. 2 or more at $628 each. 
Rad ix g ives you a dazzli ng 200 cps !o r business 
appl1ca t1ons and a beau ti ful le lier q ualit y mode at SO cps 
a ll a l the l/ 1p a l a swi tch You also get pa rall el and serial 
1n terl r1ces as srandard . a 16K bu lier. auto sing le sheet teed. 
a one inch paper tea r o lf fea ture. bl! image and bl ock 
g r<1 p h1cs. and d1ve rs1hed charac ter lon1s 

Star Radix 15 $738 
List $949, 2 or more at $728 each. 
All 1t1e ama zing Radi x fea tu res plus a 15 inc h camage to 
make this a :;upurb business machine 

Introducing 

$398 

Li st $549. 2 or more at $388 each . 
The Delta 1s a Cl ll above everything m 11s c lass 160cps. 80· 
132 co lumn. bol h se 11al and para lle l interfaces standard, 
diverse cha r<i c ter fon1s and symbols . b •I image and bloc k 
g raph ics. standard SK bu lie r. ve r1 1cal and ho nzonfal tabs. 
c onnec ls d irec tl y 10 the new Apple li e wi th no add1ho na1 
in terlace Compare the Delta l eatw e to r fea ture <1n d yo u·11 
find 1rs the best p fl n ler fo r the money 

Star Delta 15 $588 
List $749 , 2 or more at $578 each . 
All the temflc Della l eal u rcs plus a 15 inch ca rnage 

$398 
PowerType Daisywheel 
Li st $499. 2 or more at $388 each . 
A true da isy wheel at 1h1s amazi ng ly low prrce You must 
see lo bel ieve 18 cps. p ro po rt iona l spacmg. prin t pt !Ch o f 
10.12. 15 c p1 . parallel and serial in terfaces s1andard . sRo rl 
fo rm tear o ff and an Epson and Ourne mode that ma kes 11 
com pal1ble w ith vtrluatly every personal and busi ness 
compu ter 

STAR Gemini 10 
Gemini 15 

$229 
$339 

M odels arc new ;rnd wit h l ull 6 rnon1h wnfl ,1nty 0 1scont1nucd now 
bu t a re almos t exac t ly hke 1he X models. w11h sl1 gh1ty d1 tl erent 
erec1ro n1cs t1 nd 2 3K bulle1 bu ilt trl 1(X)cps 1rt1c1o r lr1c11on Only a 
le w te l l 

The Texas Computer System's ***CORVUS 
* ·-----­

IBM Compatible Personal Computer 

Why buy an IBM-PC when you can get all the 
features and a much better keyboard 

at much less than the IBM costs? 

Th e Model PC-2000 is an IBM look alik e but wi th more 
fun c ti o na l design . larger standard memory , easier 
expandab ility . and lower cos\. And it's fu ll y IBM compa ti ble. 
Compare these outstanding features : 
• 2 Double sided / Double densi ty thin l ine disk dr ives as standard eq u ipmen t • 
128K o f RAM memo ry standard wilh opt ion o f on boa rd additio n to 256 K 
• Heavy dut y tOO wall fan cooled power supply . • 2 RS-232 Se rial po rt s and 
one Pa ra lle l printer port as standa rd equ ipment. • 5 IBM compatible ex pansion 
slo ts as standard equipment. • Fully compatible wllh 1BM- PC periph eral s and 
so ft wa re. • Keyboa rd o f 96 keys designed !or touc h typing ease. inc ludi ng 
Enlarged Enter key . LEO light s on cap loc k and a separat e gr0l1p 111g o f arro w 
keys !or c.'ls1e1 opera tion • Fu ll one year warrant y on logic boa rd 

Just $1895. Conl1gured with 128K RAM. 2 320Kdro ves. 2 Serial RS-
232 a nd 1 Para l le l port. RGB col o r a nd co rn p os11e v ideo o ut p ut 
Compare a s11rn larly equipped IBM-PC at 52995. 

HARD DISKS 
25% Off List 

5 to 180 megabyte hard disks for 
IBM-PC, Apple , Eagle, Heath, 
Zenith, DEC Rainbow, Tl-PC. 
New Omninet Drive 
for IBM and Apple includes 
Mult iuser Disk Server at no 
additional cos l. as well as single 
use r so rt wa re. 3 tap boxes . 
manuals a nd transport er ca rd . 
Prices begin a1 51575 for 5.5 
magabu les. Up to 180 mgs, 
avai lable 
We will beat any nationally 
advertised price! 

ive us a call for outstanding prices on inventory clearance of printers, interfaces, a d t er r' Is. 









FINE LINES 
New high-density bar codes make encoded information more space efficient 
than its alphanumeric counterpart. Davey S. Thornton describes the dense 
codes and provides a print utility for two of them, Code 128 and Tandycode. 

B ar codes represent an easy, efficient way to store and 
retrieve information. But until recently, convention­
al codes like the UPC, 3 of 9, and Plessey codes used 

space liberally; the code took up more room than the charac­
ters it replaced. Recently, however, some high-density bar 
codes have been developed that use space much more effi­
ciently, facilitating bar code applications such as data-base 
management and bar-coded program listings (see Fig. 1). 

In this article, I'll show you how to print two of these high­
density codes, Code 128 and the newly developed Tandycode 
(see the sidebar for more ori Tandycode). In January, I'll 
provide you with a program that reads these codes. In the end, 
you'll have a complete Model III/4 bar code software system: 
an encoder and a decoder. In addition to this software, you'll 

need a reader wand and a bar code interface box; you can find 
instructions for building these in 80 Micro's June 1984 "Proj­
ect 80" (p. 170). 

Bar Code Basics 
Two factors are of primary importance in bar code formats: 

error detection and data density. 
Bar codes contain not only coded information identifying a 

specific item, but some error-trapping code as well. The two 
most common types of error-trapped bar codes are known as 
sparse code and record code. 

Until recently, most bar codes provided about the same data 
density. Recently, however, companies have developed high­
density bar codes representing both types of error detection. In 

80 Micro, October 1984 • 45 



.. Illllll lllll II I111111111111111111111111111111 


•· 
1111111111 11111111 II 

c. 111 111111111111 I I II I II 1111111 

d. 111 11111111111111111111111111 

e. 111111111111111111111111111111 III IIIll IIll IIIll II I 

f Ill Ill llllll 11111111111111111111111111111111111111 

Figure 1. Comparing the density of different bar codes. Each code translates to read "80 Mi­
cro." (a.) A conventional-density code, 3 of 9, in standard format; (b.) 3 of 9 in compressed 
format; (c.) A high-density code, Code 128, in standard format; (d.) Code 128 in compressed 
format; (e.) Dense Tandycode in standard format; (f.) Tandycode in compressed format. 

CODE 128 (US0-6) ·­
BAR PATIERNCODE CODE CODE BAR PATIERNvALUE~DEfc~DE [ VALUE-r~E 

c B s B s B s B c B s B s B s 

I 
3 I 4 I I I0 SP SP 00 I 2 1 2 2 2 2 I 60 I 60'-.."­

\ I 01 I 2 2 2 I 2 2 61 61 2 2 I 4 I II 
. 2 3 I I I I2 I 02 2 2 2 2 I 62A • 

1 I I 2 2 43 i . 
i 
. 03 I 1 2 I 2 2 3 I 63 63 

1 I I 4 2 24 s s I I 2 I 3 2 2 64 64 

I 62 

I N~L I5 ! ... °' o; 2 65 SOH I 2 I I 2I 2 2 a 65 •I "& i: 3 
I I 2 I 4 2 I6 & 06 2 2 2 3 66 0 66 

67 ETXX c 67 I 4 1 I 2 27 07 I I 2 2 3 I 2 ' I ST 
68 EDT 1 4 I 2 2 I8 I OB I 1 3 2 2 I 2 68 

9 I 'I ! 
09 : 2 2 I 2 I 3 69 ENO I I 2 2 I 4.• I 

I 
69 

10 ' 10 I 2 2 I 3 I 2 70 ACK 10 I I 2 4 I 2'II 11 11 I 2 2 I III 2 3 1 2 I 2 BEL 0 •
1212 h 72I I 2 2 3 2 I 12 BS I 2 2 I I•
13 HT I 4 2 I I 213 73I 2 2 I 3 2 73- I - I 

•
I 
' 

14 I 14 LF1 2 2 2 3 I I 4 2 2 I I , , : " 1515 ! "75 VT 75 2 4 I 2 I II I 3 2 2 2' 
1616 0 0 I 2 3 1 2 2 76 FF 16 2 2 I I I 

4 
• 

I m'17 1 17 17I 2 3 2 2 I CR 71 I 3 I I I 
1818 2 2 

I 
78 n 78 2 4 I I 1 22 2 3 2 I I so 

19 19 793 3 2 2 I 1 3 2 SI 79 I 3 4 I I0 
44 p20 20 2 2 I 2 3 I 80 OLE I I I 2 4 2'80 

21 21 81 DCI5 5 2 I 3 2 I 2 Q 81 I 2 I I 4 2 
22 6 6 22 2 2 3 I I 2 82 DC2 I 2 I 2 4 I82' 

1 7 3 1 2 1 3 I23 23 83 DC3 s 1 I 4 2 I 283 
24 8 8 I 2• 3 I I 2 2 2 84 DC4 I 84 I 2 4 I 1 2 
25 9 9 2S 3 2 I 1 2 2 85 NAK I 2 4 2 1 Iu 85 
26 26 3 2 1 2 2 I 86 SYN 86 4 1 1 2 I 2' 27 27 81 ETB3 I 2 2 I 2 w 81 4 2 I I I 2 
28 29 CAN3 2 2 I 1 2 88 88 2 1 2 1 I< < •' 29 29 3 2 2 2 1 I EM89 89 2 1 2 I I= = • 
30 30 2 1 2 1 2 3 90 sue> 90 2 1 1 2 1> 'l •

3131 ? ? 912 1 2 3 2 I ESC 91 4 1 2 I 2 1I 
32 ilj 32 FS I2 3 2 I 2 1 92 92 I I 1 4 3fl •

A33 A 33 93I I I 3 2 3 GS 93 1 1 1 3 4 1I 
34 B 1 3 1 1 2 3B 34 94 RS 94 1 3 1 1 4 1"" c 3535 c 1 3 I 3 2 1 05 us DEL 1 1 1 I 305 •

D D 36 FNCJ36 I I 2 3 1 3 96 FNC3 96 1 I 3 1 I•
37 37E E I 3 2 I 1 3 97 FNC2 FNC2 97 4 I I 1 I 3 

F F38 38 1 3 2 3 1 I 98 SHIFT SHIFT 98 4 I I 3 1 1 
G 39 2 1 1 3 I 339 G 99 CODEC CODEC 1 I 3 I 4 I99 
H 40H 2 3 I 1 I 3 10040 CODEB FNC4 1 I 1 3 1CODE B • 

41 I 41 101 FNC42 3 I 3 I 1 ODE A CODE A 3 I I 1 4 I' .. 4242 J J 102 FNC 1 FNC 11 I 2 I 3 3 FNC 1 4 I I I 3 I 
43 K K 1 1 2 3 3 143.. L L 1 3 2 1 3 1 
45 M M 45 1 1 3 1 2 3 B s e s B s 
46 NN 46 I 1 3 3 2 1 

103 START (CO DE A) 2 I 200 1 3 3 1 2 1 •
104 START !CODE BJ 2 2 Ip p "'8 "'8 3 1 3 1 2 1 1o; START CODE 2 I I 2 34949 0 0 2 1 1 3 3 1 

R R50 50 2 3 1 1 3 1 
5151 s s 2 1 3 1 1 3 

T s B s B sT52 52 2 1 3 3 I 1 
53 u u 53 2 1 3 1 3 I STOP 3 3 I I II: :Ivv 5<5< 3 1 1 1 2 3 

w w55 55 3 1 1 3 2 1 
xx 5656 3 3 1 1 2 1 
v 5757 v 3 1 2 1 1 3 
z 5858 z 3 1 2 3 1 1 

59 59 3 3 2 1 1 1I I 

Table 1. The three Code 128 subcodes. This table provided courtesy ofAutomatic Identifica­

tion Manufacturers, sole proprietor of the information herein. 

© by Automatic Identification Manufacturtr.;, 198/ 


sparse code, the dense code is called 
Code 128; in record code, the new codes 
are HP-41C and Tandycode (see Fig. l). 

Sparse Code 
Sparse code encodes binary data us­

ing more bits than the identifyffig data 
alone requires. In addition to Code 128, 
3 of 9, 2 of 5, Codabar, and UPC codes 
are examples of sparse codes. In each of 
these codes, the system that represents 
the data value is overdefined. The 3 of 9 
code, for example, can represent a total 
of 43 characters using 9 bits of data. 
This means that there are a total of 512 
different code combinations possible, 
of which only 43 are used. Thus the 
name sparse code-the code has more 
than enough data bits to identify the 
item; it also provides error-detecting 
and error-correcting capability. Thus 
the major advantage with sparse code is 
that it's more likely to produce an error­
free read. But a significant disadvantage 
is that sparse code reduces data density, 
the amount of information you can fit 
in a finite space. 

Record Code 
The second encoding method is rec­

ord code. Record codes have no addi­
tional binary bits for error-detection, 
but they do maximize data density. 
They leave error-detection to a single 
record-check algorithm . A record­
check algorithm adds the data values in 
a bar code and checks it against an ex­
pected value for that code. If the two 
values differ, the record-check al­
gorithm generates an error message. 

The most common record code is 
Hewlett-Packard's HP-41C. Another 
record code will be available soon from 
Tandy called Tandycode. It takes ad­
vantage of the Model lOO's built-in bar 
code wand interface and available soft­
ware. 

Record code's major disadvantage 
lies in error detection; because it's left to 
a record checksum algorithm, it's more 
susceptible to print or intrinsic errors, 
such as ink spread. Its major advantage 
is that record code can provide 1,500-­
2,000 bytes or more of data to a page. 
Sparse code is limited to fewer than 
1,000 bytes of data per page. 

The Key Box 

Model ID 
48KRAM 
Disk Basic 
Editor/Assembler 
Epson MX-80 with Graftrax 
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You have to compare the two codes 
to determine which best suits your 
needs. Tandycode will be the most com­
mon method for reading or writing data 
because of its high data density, but you 
should use an alternative when accuracy 
of the read is more important than code 
density. In such a case, Code 128 is a 
good alternative. 

Code 128 
Code 128 can encode the full 128­

character ASCII set in one of the most 
compact sparse codes. Each code com­
prises three bars and three spaces with a 
unique start and stop code. Each code 
sequence contains 11 elements of a 
.09-inch minimum width. Code parity is 
defined by even numbers of bars and 
odd numbers of spaces (see Fig. 2). The 
pattern of 11 elements holds for all ex­
cept the stop code, which closes out the 
code with an extra bar after the third 
space. 

Code 128 has three subcodes (see Ta­
ble 1) known as Codes A, B, and C. 
Code A contains all the standard alpha­

E-m• ~ 2 I Tl s I 'I 'I •1 •I '°I "I....____.I ::-.a.:,, 
Space 
width 2 2 S Odd space 

Bar width 3 2 	 6 Even bar 

II 

71El~"" I' 
I 'I 3 1 4 I 

SI 'I 'I 'I 'Ol ll IITITo•• 
Parity 

Space 
width 3 s Odd space 

Bar width 2 3 2 8 Even bar 

Figure 2. Code 128 structure. 

13 

numeric keyboard characters plus 
control and special characters. Code B 
includes all upper- and lowercase alpha­
numeric characters plus special charac­
ters. Code C contains a set of two-digit 
characters from 00-99 decimal. 

The last seven characters in Codes A 
and B and the last three characters in 
Code C are designated as special char­
acters. They configure the bar code 
reader and its peripherals instead of be­
ing communicated to the user. 

Tandycode Specifics 
Tandycode consists of a full 256-code 

binary set or two-digit ASCII set (00-7F 
hexadecimal [hex]) with 80-FF hex rep­
resenting European and other special­
use characters. Tandycode is a modified 
version of North American Technology 
Inc.'s standard text format developed 
by Walter Banks and Carl Helmers. 
The standard, which appears in a report 
titled "Contemporary Applications of 
Optical Bar Code Technology" (North 
American Technology Inc., 174 Con­
cord St., Peterborough, NH 03458) 
provides an in-depth look at individual 
codes and their applications. 

Tandycode code uses both bars and 
spaces to represent significant data. 
Either a bar or a space can represent a 
binary logic 1. The bar or space will be 
twice the width of a binary logic zero 
(narrow bar or space). The minimum 
unit width for a logic zero is .012 inches 
because that's the minimum the Model 
100 bar code reader can read. The ex­
pected nominal width is .017 inches. 

001 

002 

003 

004 

.... 
.&> e 
::I ..c 

c.. u 

::I-~ 
~ .. 
.2:.:::.. ~ iii 

..J u 
~ 

Data area 

Maximum data 


Line length 6.S inches 


/\ 

-~ r: .c 
u ~ 
.5 --~ 

Note: 	Bar height nominal = . I inches ± .025 inches 
Eight lines to the inch 

068 

069 

070 

l\I/ 
8.S inches< 	 > 


Figure 3. Tandycode page format . Maximum data. Line length 6.5 inches. Note: Bar height 
nominal = . I inches ± .025 inches. Eight lines to the inch. 
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The tolerance for code widths is plus or 
minus 20 percent based on the formula: 
tolerance= unit width/ 5. 

The bar or space height is .1 inches 
plus or minus .014 inches. Given an 
average of four logic l's, the average 
code length is about .2 inches. Using the 
Tandycode page format shown in Fig. 
3, you could have over 2,000 bytes per 
8\/2- by 11-inch page. 

Tandycode considers each line as a 
physical record , and requires that you 
include the attribute, relative sequence, 
and checksum bytes with the data (see 
Fig. 4). The attribute byte tells the sys­
tem the type of ftle and other informa­
tion as shown in Fig. 5. 

The checksum algorithm comprises 2 
checksum bytes. The first checksum is 
an 8-bit sum of the attribute byte, rela­
tive sequence number, checksum 2, and 
all the data bytes using end round carry. 
The code calculates the checksum from 
this total by using the formula: 

checksum I = I + remainder of ((N - I )/255) 

Note that this is equivalent to modulo 
255 of (N - 1) plus 1 (for a more complete 
discussion of modulos, see "Check-Out 
UPCs," 80 Micro, November 1983, 
p. 114). 

The code forms checksum 2 by load­
ing the checksum byte with the relative 
sequence number, then performing a 
ring shift left. Next, it exclusive ORs the 
data bytes to the checksum. The at­
tribute byte concludes the process of 
shift and XORing data. 

The code doesn't perform the ring 
shift following XORing the attribute 
byte to the checksum. It then adds 
checksum 2 to checksum 1. The relative 
sequence number is . a value between I 
and 255, and represents the physical 
record number for the input file. 

Start tag Attribute byte 

Relative sequence Checksum I Checksum 2 
number 

Data byte I Data byte n 

Stop tag 

Figure 4. Tandycode physical record. 

Bit Pattern 

Bit 
00 

0 

01 10 

I 

11 

0 

I 

Machine-language 

program 

Other file Reserved Basic program 

2 Not last line Last line 

3 Reserved 

4 

5 

Reset 

6 Set 

7 

Figure 5. Tandycode attribute byte. 

Printing the Codes 
A program that prints bar codes must 

effectively store data that represents the 
code's bars and spaces. Program List­
ing 1, Barprint (p. 52), prints two code 
formats: Code 128, where logic 1'sprint 
bars and logic zeros produce spaces, 
and Tandycode, where logic l's pro­
duce wide bars or spaces and logic zeros 
generate narrow bars or spaces. Demo, 
in Program Listing 2 (p. 144), is a rou­
tine that tests Barprint. 

Barprint has two entry points that set 
up the utility to print either Code 128 or 
Tandycode (see Table 2). You call these 
entry points from either Assembly lan­
guage or Basic, and they pass a value of 
zero to define compressed print or not 
zero to define standard-width bar code. 
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When the program defines Code 128 
and sends data, it returns a value that 
represents the number of characters not 
printed . This happens because sparse 
code must use shift characters to tell the 
system when a code is outside the stan­
dard ASCII 128 code set. Every time 
you use a shift character, the number of 
characters in the data buffer increases 
by one. 

For example, if the data buffer con­
tains 20 characters and you need three 
shift characters, the program prints a 
total of 23 characters. To prevent line 
length errors, Barprint prints the speci­
fied number of characters, then returns 
the number of characters not printed. 

Type in and assemble Listing l to cre­
ate Barprint/CMD. Then type in and 
save Demo. Initialize the system by run­
ning Barprint from DOS Ready. An in­
troductory screen will appear followed 
by DOS Ready. Go into Basic and run 
Demo. Demo will now use Barprint to 
print lines of bar code by calling it from 
Basic (see Fig. 5 for samples). 

In your own applications, you can use 
Barprint to print bar codes by calling en­
try points for either Assembly language 
or Basic (see Table 2). If you use Basic 
entry, each line of Basic code becomes a 
data string. The data string must have 
the line length concatenated to its front 
(X$ = CHR$(Length) +X$). 
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Master 

HandicapperTM 


Jerte,y ltY ~~ 
EVALUATES FROM RACING FORM! 

Age Gender Pos1 (Today) 

Class Jockey (Today) Po..,1 (l as!) 

Cond1t1on Jockey {las!) Speed 

Cons1slency Leng!h Trainer 

Earn1rgs Time of Year Workouts 


And gives you GRAPHIC REPRESENTATION of !in1sh 

PROGRAM ~ 
GLD. Thoroughbred " Gold " EditionTM ~ 
A " Full" ' featured thoroughbred analysis designed lor the l)fofes· 
sionat and serious novice. $159.95 comple1e 

EGLD. Enhanced "Gold" EditionTM 
" Gold " Edil 1on with complele Masler SenorTM syslem 1n1egra1ed 
onto the same disk . This pawerlul program wlll Uansler all horses 
and scores 10 lhe bel analysis wilh a "single keys1roke:· 

(Master BeuorTM included) $199.95 compte1e 

GLTD. Limited " Gold " ™ 
Enables Professional Handicappers to assign specilK: values 10 the 
racing variables " lhey" !eel are imJ)Oflanl. 

PROFESSIONAL HANDICAPPING SYSTEMS 
% % % 

Age 5 Consistency 15 Speed 10 

Class 15 Jockey 15 WOJkOUIS 0 


Condilion 10 Trainer 5 Time ol Year 0 

Earnings 5 Pos1 10 ConsiSlency 5 


100% Is EverY1h1ng OK (YIN) 
Create program weight based on a par11cular lrack and line tune 11 
tor maximum win percentage. This program is designed tor ..ease 
of use... The user needs no programming experience. 

(con1ains lntegra1ed BenOJ TM) $299.95 complele 

GD. Gold Dog Analysis™ 
The only proles~onal dog handicapper on lhe market mcludes: 
1) Speed 6) Condihon 
2) Post Today 7) Running S1yle 
3) Kennel 8) Weighl 
4) Posl las1 9) All new in1ernal we1gh1ing 
5) 0 1s1ance 10) NEW class ind1cal0f 
II you are near a greyhound lrack. you can·t allord not to use this 

program. $149.95 compie1e 

(w1lh integraled Masler BellorTM) $199.95 

~~ 
MHH. Master Harness Handicapper™ ~ 
Prolessional sol!ware designed to prnvide a thorough analysis ol all 
Ironer and pacer races in NOflh America and Canada. Fea1ures: 
Class Pos1 Posilions Time Finish 
Driver Track Condihons Time lasl Ouar1er 
Days Since Lasl Trainer Track Rating 
Gender Time "• Temp Allowance 

$159.95 complete wlinlegraled Master BellOfTM $199.95 

PPX. Professor Jones· Football Predictor, Prof. PixTM 
Complete Foo1ball Analysis with Data.ease . ~ 
1) Overlays 4) " Over/Under" bets 
2) Potn1 Spreads 5) Oala Base Stals 
3) ..Super Plays.. 6) Hotds " 100.. teams 
Highest percentage of winners 1983 $39.95 complete 

$99.95 with Da1a Base Management 

$$ MB. Master Bettor™ 
A compliment 10 All Master Handicapper programs. includes: 
1) Wm/Place/Show 4} Tnfecta 7) Money Managemenl 
2) Ouinella 5) P1k Six 8) Odds Analysis 
3) Exacta 6) Daily Double 9) and Much More 
A perfect program designed 10 use resuUs lrom au Mas1er P1ograms 
10 gene1ate " beSI be1" . $59.95 compteie 

Model 100 Portable Systems 
TPI ·Thoroughbred/PaceTM (24K) $99.95 complo1e 
DGl·Mas1er Dog Analysis™ (24K) $99.95 comple1e 

LNW Computers 
Call for Lowest Prices 

Send check I money order I VISA I MasterCard 

(Include expiration date) 10: Prof. Jones 


..-449 ... 1114 N. 24th St. 
-...- Boise, ID 83702 

TELEPHONE 1- 11•,J
(208) 342-6939 VISA" • • •1 

TERMS: FREE SHIPPING ALL SOFTWARE. 

Add $6.00 hardware I C.0 .0. Add $6.00 I Add 3 

weeks personal checks I Add 4.5% ID residents I 

Add $6.00 outside U.S.A. I Prices subject to change. 


BROCHURE AVAILABLE 
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Address 

Assembly Buie Purpose Entry Value 

F34S F33C Tandycode setup OornotO 
Compressed/standard 

F322 F319 Code 128 setup OornotO 
Compressed/standard 

F4CD F487 Code print entry HL =Address of data buffer 
B=Length 
• Basic entry 
First Character= length 
Address of data buffer 
passed via USR( ) 

F49D Initialii.ation 
Assembly entry 

A= SYSDFl/Bit length 
B=Length 
C=SYSDF2 
D=SYSDF3 
HL =Points to data buffer 

F4SB 

F470 

Initialization 
Basic entry 

Start/Stop code setup 
SYSDF3/STCDLN/SPCDLN 

Set SYSDFl/SYSDF2 

Table 2. Barprint entry table. 

a. 
Ill 11111111111111111 111111111111111111111111111 11111111111111111111111 
111 Ill I I I I I II I II I I I I II I II I I1111111111111111111111111111111111111 111111 
111 11111 I11 I11 I11 I11111111111111111111111111111111111111 II 111111111111 

b. 

Ill IIHlllllll IIII IIlllllll IlllllllHll 11111lllllllllllllllllllllII11111111111111111111111111111111111111111111111 
11111111111111111111111111111n111111111111111111111un11111111111111111111111111111111111111111111111111111111111 
UI IllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIll III Ill IIll IIII lftl 1111111111111 HIHI IIll 

c. 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
111111111111111111111111111111111111111IIIIIIIII1111111111111111111111111111111111111 
111111111111111111111111111111111111111111lllllllllIIII1111111111111111111111111111111 

d. 
llllllllllllllllllllllllUIHllllllllllllllllllllllllllllllllllRllllftllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHlllllllll 
lllllllllllllllllHllllllRllllUllllllllllllllllllllHIHlllllllllllllHllllllllllllllllllllllllllllllllllllllllllllllllllllllll\1\1\1\1\1\ 
11111111111111111111111111111111111111111111111111111111111111111111111n1111111111n1111111111111111111111111111111111111111111111111111111111 

Figure 6. Barprint's sample bar code printout. (a.) Code 128 in standardformat; (b.) Code 128 
in compressed format; (c.) Tandycode in standard format; (d.) Tandycode in compressed 
formal. 

Much of Barprint's power is in its U.S. Unless you specify otherwise, I'll 
versatility. If you're interested in ex­ send a disk.• 
ploring bar codes further, I'll send you 
a disk or tape copy of the Barprint ED­
TASM source and object files plus a You can contact Davey S. Thornton 
copy of the operating manual for $15 at 8128 Brucar Court, Gaithersburg, 
postage paid within the continental MD20877. 



TheTandycode

Difference 


by Bradford N. Dixon 

P eople have long recognized the 
potential of bar codes ilS a uni­

versal format for entering illforma­
tion into, or retrieving information 
from, a computer. Bar codes save 
typing time, reduce errors, and 
quickly transfer data. But a tradi­
tional problem with bar codes has 
been that the code takes up more 
space than the character it replac­
es-until now. Tandy has devel­
oped its own high-density bar code 
called Tandycode that offers all the 
advantages of earlier bar codes but 
in a significantly more compact 
format, one that stores 50-100 per ­
cent more code per page. 

Radio Shack has been marketing 
a UPC, 3 of 9, and Plessey bar code 
package (reader wand and printing 
and reading software) for the Mod­
el 100 for over six months. Tandy­
code's introduction, along with its 
associated software, makes it possi­
ble for the Model 100 to accept 
text, data, and program listings 
printed in Tandycode format. 

The application expected to gar­
ner the most attention is data-base 
management, in a system involving 
the Model 100 and Model 4. With a 
typical set-up, you'll be able to use 
your Model 100 to collect inventory 
data from labels printed in Tan­
dycode and then transmit that in­
formation to the Model 4, where 
you can manipulate the data and 
formulate reports, graphs, and 
spreadsheets. 

Program Listings in 
Bar Code Format 

Bar-coded program listings 
could signify a new approach to ap­
plications software. Magnetic me­
dia are only reliable when handled 
carefully, but a printout of a pro­
gram in Tandycode would be im­
mune to problems with x-rays, 
magnetic fields, and rough han­
dling. Consider the savings, too: 
You'd no longer have to buy costly 
disks or tapes to reproduce pro­
grams; you could simply use a pho­

tocopy machine. Even program up­
grades could be mailed to program 
owners instead of having to pick 
them up at your Radio Shack Com­
puter Center. 

Unfortunately, Radio Shack has 
yet to decide on the best way to pro­
vide Tandycode products while 
maintaining control over their mar­
ket-what would stop someone 
from making 60 copies of a bar 
code program for his local Model 
100 user's group? 

''There are many ways we could 
distribute programs and other ma­
terial in bar code format," said 
Stewart Weinstock, Tandy's Model 
100 line manager. "We're looking 
at the possibility of making them 
available to users in our Computer 
Centers, or in magazine form, or 
even as downloads from Compu­
Serve." While Tandycode offers 
possibilities for convenience and 
ease-of-use, I can't imagine bring­
ing a Model 100 to my local Radio 
Shack Computer Center to run the 
bar code wand across the latest of­
fering from Fort Worth. There 
must be a better way. 

A Model 4 Interface 
David Prager, product line man­

ager for the Model 4, said that his 
people were working on a direct 
Tandycode/Model 4 interface 
(rather than relying on the Model 
100 to upload data). In the future, 
Model 4 owners can expect to see 
commercial hardware and software 
for reading and writing Tandycode 
with a Model 4, but no announce­
ments are immediately forthcom­
ing. For the time being, Tandycode 
use will be limited to Model 100 
owners and Model Ill/4 owners 
who use Thornton's bar code 
system. 

Bar code enthusiasts should 
watch to see if Radio Shack tries to 
make Tandycode a standard for­
mat for programming purposes. If 
Radio Shack plays its cards right, 
they might set the pace in micro­
computer bar code applications.• 

PASCAL -80 ~ 


The ~ 

~~ 

~<::; 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 
Armyt 

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 
files, 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, 111. and 4-­
Pascal 80 - $79 + $2 shipping 
Graphics Extensions for Radio 
Shack hi-res board - $39 
Pascal 80 Trial Version - $15 

--for CPI 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 

NEvV CLASSICS 


s0FTvVARE 


239 Fox Hill Road 

- Denville, NJ 07834 ~ 

~ 201-625-8838 ~ 
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• 
818111 
88818 
88828 
88938 
88848 
18858 
88868 
88878 
88888 
88898 
88188 
88118 
88128 
88131 
88148 
88151 
88168 
88178 
88188 
88198 
88288 
88218 
88228 
88238 
88248 
88258 
88268 
11279 
88288 
88298 
88388 
88318 
88328 
88338 
88348 
18358 
88368 
88378 
88388 
88398 
88488 
88418 
88421 
18438 
11448 
88458 
88468 
18478 
88488 
88499 
88588 
88518 
88528 
88538 
88548 

Program Listing I. Barprint. 

ORG 8P388H 
1************ LBAR ROUTINE ********************** 

I 
I 
I 
I 
I 
I 

BASELINE CONFIGURATION MARCH 1984 
by DAVEY s. THORNTON 
COPYRIGHT .1984 

THIS UTILITY IS DESIGNED TO PROVIDE A MEANS 
FOR PRINTING BARCODES OP NUMERIOUS TYPES 
THERE ARE TWO llJIJOR ENTRY POINTS TO PROVIDE 
ACCESS TO THE CODE 128 AND TANDYCODE ROUTINES 

THE FOLLOWING DEFINITION WORDS ARE USED TO 

CONFIGURE THE SYSTEM FOR PRINTING DESIRED 

CODES 


;*************************************** 
1SYSTEM DEFINITION WORDS 
I SYSDPl 
I 	 87 PRINT DENSITY "DNSITY" 
I 86 CHECK SUM SWITCH "CKSMAG" 

85 STOP SWITCH "CKSTEN" 
84 START SWITCH "STPONP" 
13 ******************* 
82 * BIT * 
81 L'ENGTH 
18 ******************* 

SYSDP2 
****************************************** 
* 87 CHECK SUM ALG "l" USER DEF 
* 86 BOTH "8" CODE 128 "l" STREAM DATA 

1 	 * BOTH "l" TANDYCODE CHARACTER CONVERT 
****************************************** 
* 85 "l" USER DEF 1 "8" USER DEF 2 
* 84 BOTH "8" USER DEF 3 
* BOTH "l" TANDYCODE CHECK SUM CAL 

****************************************** 

* 83 PRINT DRIVER "8" EPSON "l" USER DEFINED 
* 82 DATA CONVERT "8" SPARCE CODE "l" RECORD 
****************************************** 
* 81 CHECK CHARACTER COUNT ALG "l" USER DEFINED 
* 88 BOTH "8" CODE 128 "l" RECORD FORMAT 
* BOTH "l" TANDYCODE CHARACTER CONVERT 
****************************************** 

SYSDP3 
******************************************* 
• 87 
* 86 START CHARACTER LENGTH 
• 85 
• 84 
******************************************** 
• 83 
• 82 STOP CHARACTER LENGTH 
• 81 
• 88 
******************************************* 

. 18558 CLSCRN EQU 81C9H 
11568 TSCRlE EOU 3C8EH 
88571 SCRNl EQU 3D94H 
88588 SCRN2 EQU 3DD4H 
88598 SCRN3 EOU 3El8H 
886118 SCRN4 EQU 3E58H 
88618 CURADS EQU 4828H 

88738 
88748 
18758 
88768 
118778 
88788 
88798 
88888 
88818 
88828 
988311 
98848 
988511 
988611 
88878 
88888 
98898 
88998 
88918 
88928 
88938 
98948 
889511 
88968 
88978 
889811 
889911 
81888 
811110 
111828 
1111138 
1118411 
111058 
8111611 
1111178 
111888 
81898 
111188 
81118 
111128 

FORMAT 81138 
81148 
81158 
81168 
81178 
81188 
81198 
81288 
81218 
812211 
111230 
81248 
111258 
812611 
111271l 
81288 
111290 
81388 
81318 
813211 
81338 
81348 
813511 
813611 
81378 
813811886211 ~RVAL EQU 8A7PH ;CALL TO GET DATA PROM BASIC 
8139888638 TOPRAM EQU 4411H 

88648 DOSEX EQU 4828H 814119 
88658 INTDVD EQU 4451H 81418 
88668 BSEXIT EOU 8A9AH 1EXIT TO BASIC 81429 
88678 CINT EQU 8A7PH 1CHANGE INTEGER 81438 
811688 CONINT EOU 8ACPH 1COMPARE INTEGER 814411 
88698 INTDIV EQU 4451H !INTEGER DIVIDE 81458 
18788 PLGINT EQU 8A9DH 81468 
89718 MULT EQU IBP2H 1MULTIPLY INTEGER 111478 
88728 PRNCHR EOU 883BH 1PRINT CHARACTER 81488 

PRINT EQU 821BH JDISPLAY LINE 
1INTIALIZE SYSTEM 
I 
I 
BEGIN 

BSET28 

SET128 

BSETAN 


SETAND 


REPTLN 
CKCNTM 
CKCNTL 
POSIT 
MSGl 

DNSITY 
BITLNG 
OVRRUN 
DOTLNG 
LENGTH 

LD 
LD 
CALL 
JP 
CALL 
CALL 
JP 
LD 
LD 
XOR 
LD 
LD 
LD 
LD 
LD 
LD 
CALL 
RET 
CALL 
CALL 
JP 
LD 
LD 
LD 
LD 
LD 
LD 
CALL 
LD 
CALL 
LD 
LD 
RET 
DEPB 
DEPW 
DEPW 
DEPB 
DEPM 
DEPB 
DEPB 
DEPB 
DEPB 
DEPW 
DEPB 

HL,8P388H 
(TOPRAM) ,HL 
HEADNG 
DOS EX 
US RVAL 
SET128 
BSEXIT 
A,L 
(SYSDPl),A 
A 
(SYSDP2),A
A,8BDH 
(SYSDP3),A
A, (SYSDPl) 
HL,686AH 
(SPCHR),HL
SYSSET 1LOAD SYS 

USRVAL 
SETAND 
BS EXIT 
A,L 
(SYSDFl),A
A,8P3H 
(SYSDP2) ,A 
A,43H 
(SYSDP3),A
SETCAL 
A, (SYSDPl)
SYSSET 1LOAD SYS 
HL,1111888 
(SPCHR),HL 

DEF 

DEF 

2 
888EH 
8888H 
8 
'ERROR 
8DH 
8 
8BH 
8 
88118H 
28H 

1PRINT BAR LENGTH 
1MSB (CHECK CHAR COUNT)
;LSB (CHECK CHAR COUNT)
1 POSITION IN THE OUPUT 

IN 	 INPUT STRING' 

;BARCODE PRINT DENSITY 
1BIT STRING LENGTH 
;OUTPUT OVERRUN 
;DOT LENGTH 
;STRING LENGTH 

; BIT DATA TABLE FOR CODE 128 
I 
TABLE DEPW 8D988H 

DEPW 8CD80H 
DEPW llCCC8H 
DEPW 93llOH 
DEPW 9181lH 
DEPW 8988H 
DEFW 99B8H 
DEPW 98811H 
DEPW 8C88H 
DEPW llC988H 
DEPW 8C888H 
DEPW 8C488H 
DEPW 8B388H 
DEPW 9D88H 
DEPW 99C8H 
DEPW 8B980H 
DEPW 9D88H 
DEPW 9CC8H 
DEFW llCE48H 
DEPW 8CB88H 
DEPW 8C9C8H 
DEPW 8DC88H 
DEPW 8CE88H 
DEPW 8EDCllH 
DEPW 8E988H 

VALUES 

VALUES 

STRING 



CONVERT MOD III BASIC 
MOD 4 IBM PC TANDY 2000 
If you own a TRS-80 Mod Ill and have resisted upgrading to the 
TRS-80 Mod 4. IBM PC, or Tandy 2000 because your software 
would not be compat ible, good news has final ly arrived. EMSI 
offers 3 powe rful ut il ities for converting your Mod Ill BASI C 
programs to run on any of these new machines. 
The programs are menu driven, very easy to use and automatically 
translate 95% or more of even your largest BASIC programs in 
just a few minutes. They insert all required spaces between 
keywords. recalculate PRI NT@ add resses (or rep lace them wit h 
LOCATEs). adjust TAB addresses, correct exponentiation symbols, 
eliminate unnecessary spaces, remove down arrows, optionally 
remove REM 's. and fl ag and list unresolved li ne numbers. User 
guides explain prog ram opera tion in complete detail , offer 
alternatives for revising lines that need manual intervent ion and 
numerous hints for easier, more thorough conversions. 

C0NV3T04 	 Converts TRS-80 Mod Ill BASIC to $ 49.95 
TRS-80 Mod 4 
Hundreds of satisfied users. Ask to see program 
review (three stars) at your loca l Rad io Shack 
Computer Center. 

CONV3TOPC 	 NEWI Converts T RS-80ModlllBASIC $139.95 
to IBM PC• 

CONV3T02000 	NEW! ConvertsTRS-80Mod Ill BASIC $139.95 
to Ta ndy 2000• 

•includes convenient diskette forma tter and fife transfer program so that 
programs and files may be exchanged between machines without modems. 
Diskettes and guides are packaged in de luxe three ring binders. User Guides 
available separately for those who want complete details before ordering 
entire package (S5.00 cash or MO only, credited to subsequent package order). 

TO ORDER. CALL NOW - TOLL FREE (Except NJ) 

800-922-0786 


NJ residents, and loca l dea lers: 20 1-879-5982 

v85 

EDUCATIONAL MICRO SYSTEMS, Inc. 
P.O. Box 4 71. Chester. New Jersey 07930 

DEALER INQUIRIES INVITED ~ -
Terms: VISA. Mastercard, MO, check, or COD. Orders shipped within 24 
hrs. Add $3.00 shipping/handling. Add $ 1.65 for COD. Foreign or first class. 
add first class postage (package wt. 2 1 /4 lbs.). NJ residents add 6% sales tax. 

MODEL Ill 

TRS-60 MODEL Ill 

TRS-80 Model 4 

RS·232 SERIAL INTERFACE 

MODIFICATION KIT 

MODEL4 

s1a1e ol the ar11echnology 1n board design. our d irect replacement of Radio Shack's' 
internal RS·232 board, mounts 1ns1de the Model Ill or 4 on the existing brackels. All 
cables. screws and complele mounting instructions are included Non·1echn1ca1 
people will find thal installalton is Quick.. s1ra1ghl forward and simple reQu1ring less 
than 15 minutes to complele 

Total compa1ab1l1ty with Rad•o Shack• and all existing software is marnla1ned 
Sohware programmable baud rates from 50 to 19.200 baud are supported along w1th 
programmable word length. stop bits. and pari ty May be utilized 1n either half of lull 
duplex operation Outatandlng Value 

At 
Only 
Guaranleed One Full Year 
Dealer /nQumes inv1rec1 

Please I01Ward payment by a e<1ahler's 
check or money order. 
Visa or Mastercharge also accepted . 

DALL.AS TD.AS 7~232 
214/~1~,2 

Add $3.00 shipping & handling 
.,,. 86 (Foreign orders quoted on request) 

.,, See List of Advertisers on Page 176 

.18 )1 50Ul H HAMPlQN AO 

ALWAYS AT 
SALE PRICES TRS-80® 

WITH MANUFACTURERS 
WARRANTY (IN USA). 

M 2000 

WE SHIP 

FAST! 
IJ FW COMPUT ER CE NTER 

326 MAIN ST., GRAPEVINE 
TEXAS 76051 (817)481 -7283 

=iBB• 
® REGD: TANDY CORPORATION 

,.,.. 282 
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U1 .... Listing I continutd 1129911 SET ERROR CODE VALUE112230 DEFW 0BBC0H• 11381111 LD A,l112240 DEFW 0BDC0H 
11311111 LD (ERRCOD) ,A112250 DEFW 0EBC0H ~ 81490 DEFW 0E580H 11311211 LD A,C112260 DEFW llF5C0H 

1115811 DEFW 0E4CllH 11311311 LD (SYSDF2),A 1SAVE SYSTEM DEF TWO02270 DEFW 0D040H~ 
111510 DEFW llEC80H 11311411 CALL SETCAL ;SET CALL SUBS022811 DEFW 0D200H
111520 DEFW 0E680H 11311511 I ASSEMBLY LANGUAGE ENTRY AFTER INTIALIZATION112290 DEFW 0D9C0H-~· 
01530 DEFW 0E640H 11311611 ; B • LENGTH1123110 DEFW llC758H
01540 DEFW 0DBll0H0 113979 I HL • DATA BUFFER ADDR112310 ;BASIC ENTRY POINT FOR START/STOP CODE SETUP() 015511 DEFW 0D8C0H 031189 ;1123211 ;H REG =START CODE LENGTH MS4Bn'S AtJD0 0156C DEFW 0C3C0H 939911 I MAIN PROGRAM ENTRY0­ 112330 ;L REG= STOP CODE LENGTH LS4BITS01570 DEFW 0A300H(l) 1131011 BASCEN LD A,B ;SAVE LENGTH

023411 SETSS CALL USRVAL~ 01580 DEFW 8B00H 113119 LD (LENGTH),A.... 023511 LD A,H111590 DEFW 88CllH 93129 LD (DATABF),HL112360 LD (SYSDF3) ,A ;GET PRINT DENSITY01600 DEFW II Bl II OH 113139 CKLNGH LD A, (DNSITY)023711 AND 0FH~ 1116111 DEFW 8DllllH 93149 CP II1123811 LD (STCDLN) ,A111620 DEFW 8C411H 1131511 JR Z,COMPRS ;COMPRESSED CODE92390 LD A,L111630 DEFW 11Dl00H 113169 CP l112400 AND 0FH111640 DEFW llC51111H 93179 JR Z,STNDEN ;STANDARD CODE112410 LD (SPCDLN) ,A111650 DEFW llC440H 113180 CALL ERROR ;INVALID CODE EXIT1124211 JP 0A9AH01660 DEFW llB700H 1131911 COMPRS LD A, (LENGTH)02430111670 DEFW llBlC0H 03200 CP 40H ;CHECK LENGTH <= 64024411 BASIC ENTRY POINT1116 80 DEFW 8DC0H 1132111 JR Z,CONTUl ;LENGTH • 64112450 MOST SIGNIFICANT 4 BITS DENSUY & CHECK SUM,1116 90 DEFW 0BB0DH 03220 JR C,CONTUl ;LENGTH < 64 112460 I STOP & START SWITCH BITS01700 DEFW 0B8C0H 032311 LD A,40H112470 ; NEXT 4 BITS • BIT LENGTH01710 DEFW 
0 

8EC0H 032411 JR CONTUl1124 80 INTBSC CALL USRVAL01720 DEFW 0EEC0H 032511 STNDEN LD A, (LENGTH)02490 LD A,H ;H=SYSDFl01730 DEFW 0DlC0H 03260 CP 20H ;CHECK LENGTH<321125011 LD (SYSDFl) ,A ;LOAD SYS DEF ONE 1117 411 DEFW 0C5C0H 03270 JR Z,CONTUl ;LENGTH = 3202510 LD A,L :MOVE SYSDF2 TO A REG01750 DEFW 0DD00H 1132811 JR C,CONTUl ;LENGTH < 32 
02520 LD (SYSDF2) ,A ;SAVE TO MEMORY01760 DEFW 0DC40H 1132911 LD A,20H ;LENGTH > 32 SET EQUAL TO 32 
112530 CALL SYSSET :SET SYSTEM VALUES01770 DEFW 0DDC0H 0331111 LD (LENGTH),A
1125411 NOCHNG LD A, (MXCRSL)017811 DEFW OEB00H 033111 CONTUl LD IX,DOTBUF :POINT TO PRINT BUFFER 
02550 LD (LENGTH) ,A1117911 DEFW 0E8C0H 03320 ;112560 JP 0A9AH : EllD PRESET ROUTINE01800 DEFW 0E2C0 H 1133311 ;INTIALIZE OVER RUN COUNTER
02570 :018111 DEFW 0EDll0H 03340025811 :BASIC ENTRY FOR MAIN ROUTINE018211 DEFW 0EC40H 03350 LD IY,OVRRUN ;POINT TO BUFFER
112590 :ENTER WITH HL REG POINTING TO DATA STRING01830 DEFW 0E340H 113360 LD A,0
112690 :EXIT ROUTINE HL WILL HAVE NUMBER OFCHARACTERS111840 DEFW 0EF4D H 03370 LD (IY) ,A
112610 ;WHICH WERE NOT PRINTED IN THE HL REG01850 DEFW 0C840H 033811 ;026211 BASICE CALL USRVAL111860 DEFW 11Fl40H 03390 ;CLEAR DOT BUFFER • ZERO
02630 LO B,(HL) ;GET LENGTH OF STRIN 01870 DEFW 0A600 H 034110
112640 INC HL01880 DEFW 0Al80H 113410 LD B,4 ;OUTER LOOP COUNT
02650 LO E, (HL)01890 DEFW 960DH 03420 CLRBUF PUSH BC ;SAVE OUTER LOOP COUNT
02660 INC HL01900 DEFW 90C0H 113430 LD A,0 ;CLEAR A REG
02670 LO D, (HL)01910 DEFW 8580H 113440 LD B,0 ;INNER LOOP COUNT = 256
02680 PUSH DE01920 DEFW 84C0H 034511 LD HL,DOTBUF ;POINT DOT BUFFER
112690 POP HL01930 DEFW 0B200H 1134611 CLRBFl LD (HL),A ;LOOP TILL INNER • 0
027110 CALL BASCEN111940 DEFW 0B080H 03470 INC HL027111 LD H,0019511 DEFW 9A00H 1134811 DJNZ CLRBFl
02720 LD A,(OVRRUN) ;U NPRINTED CODE01960 DEFI~ 9840H 03499 POP BC
02730 LD L,A01970 DEFW 8640H 113500 DJNZ CLRBUF ;CHECK OUTER LOOP = 0
02740 JP BS EXIT111980 DEFW 8680H 03510 ;

01990 DEFW OC240H 02750 ;ASSEMBLY LANGUAGE ENTRY POINT 03529 ;SET UP CHECK DIGIT REGISTER
02761102000 DEFW 0Cl\OOH 03539027711 ENTER A REG = SYSDFl/BIT LENGTH02010 DEFW 0F74CH 935411 LD A,D ;CLEAR ACCUMULATOR 

02020 DEFW 0C280H 02780 B REG LENGTH 03559 LD HL,0 ;CLEAR HL REG 
02030 DEFW 8F40H 02790 C REG • SYSDF2 1135611 LD (ONSCNT) ,A ;CLEAR ONES COUNT 

02800 D REG SYSDF302040 DEFW 0A780H 1135711 LD (POSIT) ,A ;CLEAR COUNT 
021150 DEF\·/ 9780H 02810 HL REG = DATA STRING ADDRESS 1135811 LD (CKCNTM) ,HL ;CLEAR COUNT BUF 

02820 ;02060 DEFW 93C0H 1135911 LD (CKCNTL),HL
02830 INTIAL LD (SYSDFl) ,A ;SAVE SYSTEM DEF ONE02070 DEFW 0BC80H 1136911

02080 DEFW 9E80H 02840 LD (DATABF) ,HL ;SAVE DATA BUFFER ADDR 113610 ;SET LENGTH OF CHARACTERS
02850 CALL SYSSET ;SET SYSDFl VALUES020911 DEFW 9E40H 03621102860 LD A,B112100 DEFW 0F480H 113630 LD A, (LENGTH)112110 DEFW OF280H 02870 LD (LENGTH) ,A ;SAVE LENGTH 036411 LD B,A112120 DEFW 0F240H 02880 LD A,D 936511 ;
02890 LD (SYSDF3) ,A ;SAVE SYSTEM DEF THREE02130 DEFW 0DBC0H 1136611 ;SET DATA CONVERSION FORM02140 DEFW 0DEC0H 02900 AND 0F0H 1136711 I

021511 DEFW 0F6C0H 02910 RR A 936811 LD A,(DTACOV)029211 RR A021611 DEFW 0AF0011 1136911 CP 0112170 DEFW 0A3COH 02930 RR A 1137110 JR Z,SPRCOD02940 RR A021611 DEFW 8BCOH 1137111 LD A,25502950 LO (STCDLN) ,A ;SAVE START CODF. LENGTH1121911 DEFW 0BD00H 1137211 LO (SPACE) ,A02960 LO A,D0221111 DEFW DBC40H 1137311 JR ENCOST02970 AND 0FH02 210 DEFW 0F500H Listing I continued"" p. 13802980 LD (SPCDLN),A ;SAVE STOP CODE LENGTH02220 DEFW 0F4401l 
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Models I, Ill, and 4 Basic all provide a Random command, but since computers . 
are deterministic, how valid are the numbers they produce? Robert P. Sullivan 1 ;. 

., . )'I

! 
considers this question and describes how you can test the quality of your 

t random numbers.i:. 
. 
1~.'when you use the Basic RND command in one of 
'· ' , your programs, you expect it to generate ran­

dom numbers. But how can a computer that 
does nothing but process a series of finite instructions-in­
structions that have only one possible outcome-generate 
truly random numbers? 

In this article, I'll look at how random number genera­
tors work and the problems involved in creating them. In 
addition, I'll discuss some methods used to generate ran­
dom numbers, each of which exhibits specific characteris­
tics; I'll also explain some of the tests available to check the 
reliability of a generator program. Any prospective pro­
gram must pass as many of these tests as possible. 

The RND and Random Commands 
The Models I, III, and 4 use two routines, RND and 

Random, to generate random numbers. The RND function 
produces the same sequence of random numbers each time 
you use it, although the sequence may be so large that you 
won't realize the numbers are repeating. 

You use the Random command in conjunction with 
RND. Including Random at the beginning of a Basic pro­
gram changes the initial value the RND function uses to 
generate a series of random numbers and therefore consis­
tently changes the set of numbers produced. 

In both cases, however, the output, called pseudoran­
dom numbers, only approximates randomness. To illus­
trate this idea, I'll examine the RND command. 

Random Number Generation in Theory 
When Basic executes the instruction Y = RND(O), you 

expect all decimal values between zero and 1 to be equally 
likely results, and the number returned to be impossible to 
predict. But while throwing dice generates truly random 
numbers, a computer, because it does just what it's told, 
generates only pseudorandom numbers. 

. ~· ,~: • ·- · L 
,.i'·~·.,-

Random number generation is not especially important in 
game programs, but mathematical simulations and model­
ing programs must approach true randomness very closely. 

These programs depend heavily on your random number 
generator's ability to produce numbers as randomly as pos­
sible. This, in turn, determines the quality, or goodness, of 
a random-number generator. 

I've used the RND routine many times, and my results 
are almost always acceptable. When they're unacceptable, 
however, you may question the validity of the random 
number generator. Without the best possible random num­
ber generator, the results of a simulation are always subject 
to question. 

Generating random numbers is a stochastic process, that 
is, it requires that the numbers generated fall within a finite 
range, that all numbers within that range be equally likely 
to appear, and that the number that comes up be unpredict­
able. Rolling a pair of dice is an example of a stochastic 
process. 

How Random Is the Generator? 
Computers are deterministic; they do only what you pro­

gram them to do, so they can't generate truiy random num­
bers. The instruction Y = RND(O) passes control from 
Basic to a ROM-based machine-language generator that 
performs a carefully defined sequence of instructions. 

These instructions operate on a starting number, or seed 
number, and they return the result to the Basic program as 
the variable Y. 

Every time you turn on the computer, it supplies the 
ROM subroutine with a seed number. Most generators re­
member the last number generated and use it as the seed for 
the next execution. 

If you know the seed number in a program, you can pre­
dict the numbers that the program generates. ·Therefore, 
the numbers aren't truly random. The logic in the generator 
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is unchanging, and always produces a 
specific series of numbers for a given 
seed number. 

Another reason that your computer 
can't generate truly random numbers 
involves its built-in precision. All num­
bers within a range must be equally pos­
sible. If your computer is accurate to six 
digits, it can't generate numbers larger 
than six digits long. The number 
99.33333 is between 1 and 100, for ex­
ample, but is not a possible result. 

When you type the Basic instruction 
Y= RND(O), the computer generates 
pseudorandom numbers that are close 
to true randomness. The challenge to 
designing such a generator is to produce 
output so nearly random that for all 
practical purposes it is random. 

A generator that produces only even 
numbers or numbers consistently divisi­
ble by a constant is immediately sus­
pect, since not all numbers are possible 
results. 

A generator that periodically gener­
ates several identical numbers in a row 
is also unacceptable, as are num}?ers 
that alternately rise and fall, like the 
values of the trigonometric sine func­
tion. 

A more obscure problem might be a 
generator that produces quality random 
numbers, then starts over, producing 
the same series again. How many num­
bers a routine generates before it starts 
to repeat its numbers is known as the 
period of a generator. 

All generators exhibit a period, and 
much design effort goes toward making 
the period as long as possible. Genera­
tors for business simulation programs 
require a high level of confidence, and 
tests of tens of thousands of trials are 
common. Reliable generators in such 
cases have periods in excess of several 
million numbers. 

When designing random number 
generators, you can apply many mathe­
matical tests for undesirable character­
istics. Before looking at these tests, 
however, I'll discuss how to generate 
random numbers. 

Writing a Generator Program 
Random number generators fall into 

three broad categories: additive, con­
gruential, and shift registers. Of these, 
routines using shift registers are the 
most reliable. 

A fourth, less reliable, method of 
generating random numbers is the mid­
square generator. This method squares 
a seed number, producing a number 
larger than required. To generate a six­
digit number, for example, the routine 
squares a six-digit number for a 12-digit 
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result. It then pulls the middle six digits 
of the product and returns them as 
output. 

It saves the output as the seed for the 
next execution. You can easily write this 
type of generator in Basic, using the 
STRING$, MID$, and VAL functions. 
Although the results appear to be ran­
dom, they do not hold up under mathe­
matical testing, and so aren't useful for 
strict simulations requirements. 

Additive Generators 
An additive generator selects two 

numbers and adds them together. If the 
result falls within the range of accept­
able output, zero to 128, for example, 
the program uses this number as the seed. 
Otherwise, the generator divides the 
result by 128 and uses the remainder as 
output. 

This technique uses modulo arithme­
tic, which says that to express a number 
as a modulo, divide the number by the 
range and use the remainder. Here the 
modulo is 128. 

The routine divides a number by the 
modulo until it finds a remainder be­
tween zero and 128, conforming to the 
requirement that the number fall within 
a finite range. If the additive number 
exceeds 127, the routine divides by 128 
again and uses the remainder. 

This type of generator is easy to pro­
gram and produces what appears to be 
random numbers within a range. Pro­
gram Listing 1 demonstrates the ad­
ditive generator and reveals its flaw. 

The program checks for a repeat of 
the starting seed numbers that signal the 
end of its period. Once the program 
starts over again, it's useless as a ran­
dom number generator. Seed numbers 

such as 4 and 8 have a very short period, 
limiting the program's utility. 

A more general approach overcomes 
this problem. By starting with a table of 
numbers rather than just two numbers, 
you can substantially lengthen the peri­
od. By using two successive table num­
bers to generate random number output 
and replacing one of the entries in the 
table after each execution, the routine 
can repeatedly cycle through the table 
for seed numbers, creating a longer 
period. 

The determination of periods for ran­
dom number generators is buried deep 
in statistical theory. The length of the 
period depends on the computer's word 
size-the number of bits in your com­
puter. 

On a mainframe computer with a 
32- or 36-bit word size, a table of 16 
numbers has a period of millions of exe­
cutions. Eight- or 16-bit computers 
require slightly longer tables for an 
equivalent period. 

The additive generator's advantage is 
that it's fast. It requires only add func­
tions, while other generators require 
multiplication. Additive generators are 
so fast that their large memory require­
ments for tables are often of secondary 
importance. 

Congruential Generators 
These generators are also known as 

linear transformation algorithms. If 
you attach an index subscript to the out­
put from a congruential generator to 
show the output order, the generator 
will always conform to the following 
equation: 

x=a*x+b 

The next number is the product of a 
chosen factor times the current number 
plus a constant. The period of con­
gruential generators depends on the 
numbers chosen for factors a and b. Ex­
ecution is slower than in additive gener­
ators because the generator uses multi­
plication. 

Poorly chosen factors can seriously 
affect the quality of generator output, 
but relatively small memory require­
ments and a longer period make this 
method suitable for many applications. 

Program Listing 2 is an example of a 
congruential generator. It uses the Basic 
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Program Listing 1. Additive random number generator. 

18 CLS: PRINT TAB(l8)•simple random number test•:PRINT 
28 PRINT:INPUT•Enter two starting numbers •111,12 
3B IF Il<lORI2<1 OR Il>2550RI2>255 PRINT.OUT OF RANGE•:GOTO 2B 
4B N=8: Jl=Il: J2=12: REM SET COUNTER, SAVE STARTING PAIR 
SB 13=11+12 
68 IF 13>255 THEN MO=I3-INT(I3/256)*256:13=MO: REM MODULO ARITH 
7B PRINT 131 
8B N=N+l 
9B 11=12: 12=13 
lBB IF Il=Jl AND I2=J2 THEN GOTO 12B 
llB GOTO 58 
12B PRINT:PRINT •using •;Jli• and •1J2 
138 PRINT •Generated •1N;• numbers.• 
148 INPUT •Again•7Q$
lSB IF LEFT$(Q$,l)=•y• OR LEFT$(Q$,l)=•y• THEN CLS:GOTO 2B 
16B PRINT:PRINT•/END.•:END 

End 

Program Listing 2. Congruential random number generator. 

18B CLEAR 3BB:CLS 
llB INPUT"Enter number of tria1s•1N 
12B A$=RIGHT$(TIME$,2):REM GET A SEED NUMBER 
13B S=VAL(A$) [2:REM IN INTEGER FORM 
14B IF S>255 THEN S=S-INT(S/256)*256:REM MODULO ARITH 
lSB Tl$=TIME$:REM SAVE START TIME 
16B FOR I=l TO N 
17B PRINT INT(S)1
188 S=3*S+l3:REM THE GENERATOR 
19B IF S>255 THEN S=S-INT(S/256)*256
2ee NEXT I 
218 PRINT:PRINT.START •1Tl$ 
228 PRINT" END •7TIME$• 
23B END 

End 

Program Listing 3. Shift register random number generator. 

188 CLS:CLEAR SBB:DEFINT 1-N 
llB INPUT.Enter total number for test •1N 
12B DIM A(lB,lB)
13B FOR M=l TO N 
1'4B GOSUB 9BB: REM <COMPUTER BUSY> FLAG ON SCREEN 
158 I=RND(lB):J=RND(lB):A(I,J)•A(I,J)+l:REM COUNTER 
16B NEXT M 
17B EV = N/188:REM CALCULATE EXPECTED VALUE 
188 POKE 15422,32:REM ERASE BUSY SIGNAL IF THERE 
198 FOR I=l TO lB 
288 FOR J=l TO lB: PRINT A(I,J);
21B CH=CH+(A(I,J)-EV)[2/EV:REM CHI SQUARE CALCULATION 
22B NEXT J: PRINT: NEXT I 
23B PRINT:PRINT.Chi square = •1cH 
24B PRINT"Number Of trials = •1N 
25B PRINT.Expected value is •7EV 
26B END 
98B IF PEEK(l5422)=32 THEN POKE 15422,63 ELSE POKE 15422,32 
91B RETURN 

End 

Program Listing 4. Serial test's chi square function program. 

lBB CLS:CLEAR SBB:DEFINT 1-N: RANDOM 
llB INPUT.How many tria1s•7N 
128 DIM K(N)
13B FOR I=l TO N 
14B J=RND(lB)
lSB K(J)=K(J)+l: REM COUNT OCCURANCES 
168 IF I AND 2 THEN PRINT@62,••• ELSE PRINT@62,• • 
161 REM DISPLAY A <COMPUTER BUSY> SIGNAL ON SCREEN 
178 NEXT I 
18B EV=N/lB:REM CALCULATE EXPECTED COUNT PER CELL 
19B CH=B 
2ee FOR I=l TO lB 
21B CH=CH+(K(I)-EV)[2/EV:REM CHI SQUARE CALCULATION 
22B NEXT I:PRINT@62,• •:REM ERASE BUSY SIGNAL IF THERE 

listing 4 continued 
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TIME$ command to supply a seed 
number and to measure the time re­
quired for number generation. These 
are helpful techniques for testing. This 
same generator programmed in ma­
chine language is fast and occupies little 
memory. 

Shift Register Generators 
The Basic ROM generator in your 

TRS-80 uses a shift register routine. A 
shift register generator shifts the current 
number right or left many times, then 
XORs it and shifts it right or left again. 

The XOR process repeats until the 
generator outputs a number. Program 
Listing 3 demonstrates the generation 
of numbers with the shift register tech­
nique. 

(A more precise description of shift 
register routines involves advanced 
linear algebra techniques that are be­
yond the scope of this article.) 

Using a shift register in conjunction 
with a congruential generator gives the 
highest quality random numbers. In this 
type of routine, the shift register genera­
tor supplies a seed to the congruential 
generator. 

Testing the Generator 
Many mathematical tests are avail­

able to test random number generators. 
I'll limit my discussion here to the most 
common tests. 

To measure the quality of a genera­
tor, you should subject it to as many 
tests as possible, and make the final 
reliability decision after it passes all 
tests. Three of the most common tests 
are below. 

The Serial Test 
Your generator must select each 

number by chance. The serial test 
checks the degree of randomness be­
tween successive numbers to make sure 
that each number is unrelated to the 
ones previously generated. Use it to test 
successive pairs of generator output. 

The serial test program defines and 
sequentially numbers an array relating 
successive pairs of outputs. For a range 
of 100, for example, it numbers 10 rows 
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listing 4 continued 

230 FOR K=l TO 10:PRINT K(K);:NEXT K:PRINT 
240 PRINT.EXPECTED VALUE = ";EV 
250 PRINT TAB(7).Chi square= •;cH 
260 INPUT "Again";Q$
270 IF LEFT$(Q$,l)="Y" OR LEFT$(Q$,l)="y" THEN GOTO 100 
280 PRINT:PRINT"/END":END 

End 

Program Listing 5. Frequency test using the chi square. 

10 CLS 
20 INPUT"Enter value for N ";N
30 PRINT"Program accomodates runs of lengths 1 through 10" 
40 PRINT"and 'all over 10'." 
50 FOR I=l TO 1000:NEXT 
60 DIM T(ll) ,R(ll)
70 I=0 
80 I=I+l 
90 IF I>l0 THEN 260 
100 PRINT@954,"Factor•; 
110 ON I GOTO 180,200,220 
120 J=I+3 
130 FOR K=(J-1) TO 
140 J=J*K 
150 NEXT K 
160 PRINT@954," 
170 GOTO 240 
180 T(lJ=(5*N+l)/12 
190 GOTO 80 

1 STEP -1 

" 

200 T(2)=(ll*N-14)/60 
210 GOTO 80 
220 T(3)=(19*N-47)/360
230 GOTO 80 
240 T(I)=(2*(I*I+3*K+l)*N-(I*I*I+3*I*I-I+4))/J 

and 10 columns from zero to nine. It 
then puts the output from the generator 
into one of the 100 cells according to its 
value. 

Numbers between zero and .099999 
equate to zero, between .100000 and 
.199999 equate to one, and so on. The 
program tallies the number of outputs 
for each array cell and compares pro­
gram results to the expected results. 

Theoretically, after a large number 
(N) of tallies, N/100 tallies should be in 
each cell, and no patterns should appear 
in the final array. 

The main diagonals in the array grid 
should not have tallies higher than the 
comers, the left side should have as 
many as the right, no column should be 
more or less than another, and so on. 

The Serial Test's 
Chi Square Function 

The statistical test that evaluates test 
results is the chi square, or goodness-of­
fit test. It tests the results of experimen­
tal data against theoretical expectations. 

The test squares and averages the suc­
cessive differences between what you 
expect in theory and your actual results. 
The result is a chi square value. Com­
pare this value to the appropriate value 
in a chi square table to determine the va­
lidity of the test. 

This test measures how certain you 
can be that the numbers produced are 
truly random. This is known as a level 
of confidence, which usually yields a 90 
percent, 95 percent, or in some cases 99 
percent certainty of correct results. 

When testing a random number gen­
erator, experimental results are not of­
ten precisely what you predict. In the se­
rial test I expect N/100 counts per cell. 
The chi square test indicates how much 
variation from what I expect is due to 
chance, and how far off from the ex­
pected value the cells can be before the 
generator performs unsatisfactorily. 

If the chi square statistic, as calculat­
ed from the experimental and expected 
data, is less than some value found in a 
chi square table (available in statistical 
texts), then the experimental data is 
reasonably consistent with the theoreti­

250 GOTO 80 
260 S=0 
270 FOR K=l TO 10 
280 S=-S+T(K) 
290 NEXT K 
300 T(ll)=(2*N-l)/3-S 
310 K=l 
320 L=l 
330 Rl=0 
340 FOR I=l TO N 
345 IF PEEK(l6314)=32 THEN 
350 X=RND(2) 
360 ON K GOTO 370,460 
370 IF X>L THEN 410 
380 Rl=Rl+l 
390 L=X 
400 GOTO 520 
410 IF Rl>ll THEN Rl=ll 
420 R(Rl)=R(Rl)+l 
430 Rl=l 
440 K=2 
450 GOTO 390 
460 IF X>=L THEN 380 
470 IF Rl>ll THEN Rl=ll 
480 R(Rl)=R(Rl)+l
490 Rl=l 
500 K=l 
510 GOTO 390 
520 NEXT I 
530 PRINT" EXPERIMENTAL 
540 FOR I=l TO 11 
550 PRINT "T ";T(I) ," 
560 NEXT I 
570 END 

POKE 16314,63 ELSE POKE 16314,32 

THEORETICAL" 

R ";R(I) 

End 

Program Listing 6. Number-of-runs test program. 

100 REM SHIFT REGISTER RND(0) GEN. 

105 CLS:A$=" 1 . ltll" 

110 INPUT"HOW MANY NUMBERS";N 

120 INPUT"WHAT FOR A SEED ";S 

130 PRINT USING A$;S/32768;

131 PRINT " "; 

140 FOR I=l TO N-1 

150 GOSUB 500 

160 PRINT USING A$;S/32768; 
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Inventory Control.. ... Payroll ..... Bookkeeping Sysfem.....Stock Calculations..... 
Chec~ook Maintenance.....Accounts Receivable ..... Accounts Payable ..... 

BUSINESS 100 PROGRAM UST 


I RULE78 

2 ANNUi 

3 DATE 

4 DAYYEAR 

5 LEASEJNT 

6 BRIEAKEVN 

7 DEPRSL 

8 DEPRSY 

9 DEPRDB 


10 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 MORTGAGE/ A 
15 Mu'LTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONSf 
19 EFFIECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWTTH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVALI 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETMLPH 
37 SHARPE! 
38 OPTWRITE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILm' 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 
53 FQEOWSH 
54 FQEOOPB 
55 QUEUECB 
56 NCFANAL 
57 PROFIND 
58 CAP! 

DESCRIPTION 

Interest Apportionment by Rule of the 78's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
Straighdine depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash flow vs. depreciation tables 
Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 
Computes time needed for money to double, triple. etc. 
Determines salvage value of an investment 
Rate of return on investment with variable inflows 
Rate of return on investment with constant inflows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated values for oblig. 
Present value of deferred annu~ies 
:t Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis . 
Black Scholes options analysis 
Expected return on stock via discounts dividends 
Value of a warrant 
Value of a bond 
E.stimate of future earnings per share for company 
Computes alpha and beta variables for stock 

59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL! 
75 LABEL2 
76 BUSBUD 
77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
Bl TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SELLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFILE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted average cost of capital 
True rate on loan with compensating bal. required 
True rate on discounted loan 
Merger analysis computations 
Financial ratios for a firm 
Net present value of project 
L.aspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis moving average trend 
Future price estimation with inflation 
Mailing list system 
Letter writing system·links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from timeclock info. 
In memory accounts payable system·storage permitted 
Generate invoice on screen and print on printer 
In memory inventory control system 
Computerized telephone directory 
Time use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system·stcrage ok 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for rental property 
Sale·leaseback analysis 
Investor' s rate of return on convertable bond 
Stock market portfolio storage-valuation program 

Portfolio selection model·i.e. what stocks to hold 
Option writing computations I -----------------------------------------------------

liJ'i!EP.1~ 
~p.ESS 

D TRS-80 Cassette Version $99.95 
Value of aright I D TRS-80 (Mod-I or Ill), Pet, AppleExpected value analysis ~ 
Bayesian decisions t or Atari Versions $99.95 
Value of perfect information I D TRS-80 Mod-II, IBM, Osborne 
Value of additional information I 

and CP/M Versions $149.95:Derives utility function 
Linear programming solution by simplex method C AOO $3.00 FOR SHIPPING IN UPS AREAS 
TransP.Ortation method for linear programming I AOD $4.00 FOR C.D .D. DR NON-UPS AREAS 
Economic order quantity inventory model C AOO $5.00 TO CANADA AND MEXICO 
Single server queueing (waiting line) model I AOO PROPER POSTAGE OUTSIDE OF U.S., CANADA AND MEXICO 

Cost·volume-prorit analysis : 
Conditional profrt tables I 
Opportunity loss tables I !(;ll~lE[[E\Q~%LS~ ~
Fixed quantity economic order quantity model I 
As above but with shortages permitted I 
As above but with quantity price breaks : 50 N . PASCACK ROAD 
Cost·benefit waiting line analysis 
Net cash·flow analysis for simple investment 

I 
• SPRING VALLEY, NEW YORK 10977 

Profitability index of a project 
Cap. Asset Pr. Model analysis of project 

I 
~ [AsK FOR ouR 64-PAGE CATALOGI 
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listing 6 continued 

161 PRINT " "; 

170 NEXT I 

200 END 

500 Sl=S*4:REM LEFT SHIFT TWO 

510 IF Sl>32767 Sl=Sl-INT(Sl/32768)*32768:REM MOD 32768 

520 S2=(S AND NOT Sl) OR (Sl AND NOT S) :REM EXCLUSIVE OR 

530 REM IF S2<0 THEN S2=-l*S2 

540 IF S2>32768 S2=S2-INT(S2/32768)*32768:REM MOD 32768 

550 Sl=S2*2:REM LEFT SHIFT ONE 

560 IF Sl>32768 Sl=Sl-INT(Sl/32768)=32768:REM MOD 32768 

570 S3=(Sl AND NOT S2) OR (S2 AND NOT Sl) :REM EXCLUSIVE OR 

580 REM IF S3<0 THEN S3=-l*S3 

590 IF S3>32768 S3=S3-INT(S3/32768)*32768:REM MOD 32768 

600 S=INT(S3/2) :REM RIGHT SHIFT ONE 

610 RETURN 


End 

minutes to run on the Models III and 4. 
The large number of trials ensures meet­
ing the limiting requirement on counts 
per cell. Theoretically, the program 
should generate 50 counts per cell. 

The Frequency Test 
In a frequency test, you might, for 

example, dimension an array at 10, 
translate the results into zero to nine 
range intervals, tally each of N random 
numbers, then tally the generator results 
into their corresponding cells. 

The expected tally in each cell in this 
example is N/10. The frequency test in 
Program Listing 5 uses a chi square test 
to evaluate test results. Comparing the 
chi square value (experimental data) 
and the table value indicate how well the 
generator performs. 

Number-of-Runs Test 
The number-of-runs test is more 

complicated. It checks for results that 
generate too many numbers that succes­
sively increase or decrease before 
changing direction. 

The test examines a sample of succes­
sive outputs, tallying the number of 
increasing and decreasing runs and cate­

cal data. You can then say with the 
assigned level of confidence that the 
generator is acceptable. 

If the chi square statistic is larger than 
the table value, the results are inconsis­
tent with the theoretical data. This 
doesn't prove that the expected results 
are wrong, only that the results are 
inconsistent. You must then conduct 
more tests or change your theoretical 
data. 

While the chi square test is powerful, 
it has certain restrictions. The number 
of trials must be large enough to gener­
ate a minimum expected result of five 
counts per cell. This often makes the 

number of trials in an experiment high. 
When the experiment is complete and 

the test program has collected the data 
and performed its calculations, you can 
compare the calculated value to the ta­
ble entry at the desired confidence level. 

I define the test for this generator so 
that I expect N/100 counts per cell. The 
random number generator provides the 
experimental data. The chi square value 
shows how well it meets the test. 

Program Listing 4 is an example 
serial test program that calculates the 
chi square value automatically. I set the 
value of N (number of trials) to 5,000. 

This Basic program takes about 10 

HANDY HOME COMPUTER 
FOOTBALL SYSTEM .-120 

USER FRIENDLY - MENU DRIVEN 
DESIGNED BY COMPUTER PROFESSIONALS 

Eva luate tea ms at all levels. PEE WEE to NFL. Defin e the teams. 
their ratings and schedules. Weekly enter the scores and stati stics 
with no redundancy Individual items can be corrected. 

The main menu follows: 
1. UPDATE TEAMS (Define names, ratings, Y-T-D Stats) 
2.CREATE/UPDATESCHEDULES 
3. STATS ENTRY (Enter newspaper results) 
4. POST RESULTS (Update team with results) 
5 . FORECAST GAMES (Predict game scores) 
6. RPT WRITER (Define and print/display reports) 

To save the initial entry of the teams. ratings, statistics. and 
especially their schedules. also purchase the current data files. 

Follow College and NFL football with no data entry; purchase the 
Evaluation Subscription(s). These Monday mailings include predic­
tions and updated statistics. The latest edition is included with each 
system to provide up-to-date team data. 

Forthe TRS-80 1/111/IV/100. APPLE II/Ill, IBM PC. KAYPRO II, and 
Commodore 64. BASIC listings also available to ·program other 
computers. Specify computer, tape or disk. 

$39.95 for the BASIC system. $61.95 with College data. $57.95 
with NFL data. $78.95 with both. Add $3 S&H. Evaluation Subscrip­
tion: College or NFL is $29.95, both for $39.95. 

VISA or MASTERCARD welcome 

HANDY AND ASSOCIATES 
15775 N. Hillcrest. Suite 508. Dept. 307, 

DALLAS. TX 75248/214-492-3670 

64 • 80 Micro, October 1984 

WELSH SYSTEM'S "BLACKJACK TUTOR" will teach you basic 
Blackjack strategy along with a simple card counting system. With 
just a few hours a week practice you will be able to play anti 
win in both Atlantic City and Las Vegas Casinos. 

BLACKJACK TUTOR features 4 skill levels so you learn the same 
techniques professionals use in an easy step-by­step fashion. Strategies 
for 1, 2, 4 or 6 deck games are included. You can even design 
your own system, if you wish. 

START WINNING NOW, ORDER TODAY! 
(For Model Ill & IV. 1 disk required. Write for availability dates on other models.) 

SPECIAL 

$49.95 
(On Orders received 

before Nov. 15) 
REGULAR 
PRICE $69.ss 

WELSH SYSTEMS 
ORDERS: INFORMA T/ON: 
P.O. BOX 64 
EASTON, PA 18042 
Please Add $2 
Shipping & Handling 
PA Res. add 6% sales tax 

60 N. 3rd St. 
Easton. PA 18042 
(215) 250-8801 

v87 



YEsfThis year I'll give 80 Micro to all the 
• TRS-80 users on my list 

0 Check Enclosed 0 MC 0 AE 0 VISA 0 Bill m e $24.97 for 12 issues 

Card # ___________~xp. Date____ 
Signature. ___________________ 
Naxne_____________________ 
Address__________________~ 
City_________State___Zip___ 

Please make checks payable to 80 MICRO 

Please enter a 1 year gift subscription to: 
Naxne____________________ 
Address___________________ 
City State Zip___ 

Canada & Mexico $27.97. I year only. US fund s drawn on US bank. 
Foreign surface $44.97 . 1 year only. US funds d rawn on US bank . 

Foreign alnnal l please Inquire. All gift subscrtpUons begin with the January 1985 Issue. 

CW Communications/Peterborough s4Aeae 
80 MICRO• PO BOX 981 •Farmingdale, NY 11737 



BUSINESS REPLY CARD 

First Class Permit No. 73 Peterborough, NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

CW Communications/Peterborough 
80 MICRO 
PO Box 981 
Farmingdale, NY 11737 

1,,,1 1,,, 111,, ,1,, 11.1,,,11.1, ,1,,1,1,,1,,,,11.1.1.1 


NO POSTAGE 

NECESSARY 

IF MAILED 


IN THE 

UNITED STATES 




Give The Clear 

Choice in 

TRS•BO 


Give a gift subscription to 80 Micro. Every month 
80 serves as a shopping guide for thousands of TRS-80 
users. They know exactly wha t they need . And they 
get it, at the right price and from the right place. by 
reading 80 Micra's product reviews. advertising and 
new product announcements. 

80 Micro runs more ads than all its competitors 
combined. With over 30% of 80 readers buying 
through mail order. there' s no doubt that m ore and 
more TRS-80 users are turning to 80 Micro for shop­
ping advice. 

And of course 80 Micro remains the #l information 
source for TRS-80 users. Each issue is packed with col­
umns for the novice and intermediate user : 

Reviews-in-depth analysis and comparisons of 

TRS-80 products that give 80 readers the inside track 

to sound investments. 

Pulse Train-80 reports on Tandy and the computer 

industry; product development and improvements, 

marketing strategy. and trade shows. 

New Products-announcem ents of the latest TRS-80 

products; the specs. sources of supply and price. 

Project 80-for improving applications and the versa­

tility of the TRS-80 computer. 


Easy to Buy 


This year give 80 Micro to all the TRS-80 users on 
your list. Just send in the coupon now! Or, for faster 
service call toll-free 1-800-258-5473. In New Hampshire, 
dial 1-924-94 71 to give 12 issues of 80 MICRO for 
$24.97 . 
TRS·RO is a registered 1rademarh n{ Radio Shach, a division of Tandy Corp. 

I I
I YES f This year I'll give 80 Micro to I• all the TRS-80 users on my list.I I
I I0 Check/MO 0 MC 0 AE 0 VISAI I0 Bill me $24.97 for 12 issuesI Please m ake chC'C'ks payable to 80 MICRO I
I Card # _ _ _ __________Exp. Date ____ I
I Signature____________________ I 
I Name __________________ __~ \ 
I Address._____ ________________ I 
I City ______ _____ State. ____Zip____ I 
I IPlease enter a 1 year gift subscription to:I Name _ ___________________ I 
I Address.____________________ 

~ 

_ I 
I City _ __________State____Zip____ I 
I I 
I 

64AB8 

Cannda & r-.fr:l( lm S27 .97. I .\'t'a r on ly. US funds drawn on US hank . Foreign su r faC'c $44.97 , I year on ly . US funds I 
I 
 drawn 01 1 US ba nk . Fnrdgn airma il ph '< 1sc inqui rt·. All g ift subs<.:riplio ns begin w ith th e J a nuary 1985 issw:. 
 I 

CW Communications/Peterborough
I 80 Micro• PO Box 981 •Farmingdale, NY 11737 I'------ -------------------------------· 



~ystem for as litde ~l5 $35 a 
year ­ depending on the valueof 
your hardware, software, and 
media. Full replacement after a 
low $50 deductible. 

We're SAFEWARE~·M die first name 
in computer insurance. Tens of 
tl1 ousands of satisfied customers. Call 
toll-free for rates or immediate 
coverage. 

SAFEWARE,The Insurance Agency Inc. 
P0. Box 02211 
2929 N. High Street 
Columbus,Ohio 43202 

.,-368 

XENIX 
MULTI-USER SOFTWARE 

WE HAVE THE ANSWER! 
MODEL 16 TRS-80 ACCOUNTING 

ALSO AVAILABLE AS 
SINGLE·USER FOR 
THE MODEL II & 12 

NEED SOM ETHING 
SPECIAL? 

CALL US! 

BUSINESS AN SWERS FOR SER IOUS BUSINE SS 
THE PROGRA M MER & ASSOC IATES 

YOUR COMPUTER PROFESS IONALS ' 

• ACCOUNTS RECEIVABLE 
• GENERAL LEDGER 
• INVENTORY/ INVOICING 

•ACCOUNTS PAYABLE 

•PAYROLL 
•JOB COSTING 

$595 EACH I MOD IFICAT IONS ARE AVA ILABLE ) 

MANUFACTURING INVENTORY $995 

THE PROGRAMMER & ASSOCIATES, INC. 
10802 FOREST LANE SUITE 110 

DALLAS, TEXAS 75243 
1-214-341-9874 .,-248 

nt5DSY5 

1Jrr.IJ·iflssiu1~I SlJitrn~rfl 


ilJr rTilJllfll [J 

U.S Shipping: PRO :LC, $5; PRO-CREATE, $4; All 
others $2. COD add $1.50. VA add 4%. VI SA/MC. 

rTIISIJS'1S~ Ill[] 
P.O. Box 239 


Sterling, Virginia 22170-0239 

703-450-4181 


Dealer Inquiries Invited 
.,-107TRSDOS is a trademark of Tandy Corp. 

Beforethis happens, 
callSAFEWARE 
800/848-3469 
(ln Obio, call 
614/262-0559) 

Protects your computer 
against d1eft , fire , power 
surges and other accidental 
losses. Insures your entire 
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gorizing them by length. It then com­
pares the occurrences of specific increas­
ing and decreasing run lengths against 
expected data using the chi square test. 

The formulas to determine how 
many runs of various lengths to expect 
(the theoretical data) are available in ad­
vanced statistical texts. Program Listing 
6 shows an example of a number-of­
runs test. 

Other Tests of Randomness 
Many other tests are available to test 

random number generators. A gap test 
tests for the number of "non-d" digits 
occurring between successive occur ­
rences of some digit, d. 

For example, if the first number gen­
erated is 50, the gap test looks at the 
number of trials that occur between the 
following occurrences of 50. You then 
use the chi square test to determine the 
relationship of expected and actual re­
sults. 

The poker test applies probability 
calculations for expected values and 
tests for the counts of one pair, two 
pair, three of a kind, and other poker 
hands in hundreds of thousands of 
groups of five random numbers. Oth­
er probability tests generate expect­

ed values for testing against generator 
output. 

The random number generators in 
ROM in most microcomputers are thor­
oughly tested and can be used with a 
high degree of confidence. The tempta­
tion to substitute some new generator, 
especially in simulations, should include 
as a minimum the considerations I have 
outlined here. 

For simulations run in business, a 
generator must approach true random­
ness very closely and exhibit a long peri­

od . Using a generator of unknown 
properties invites disaster. • 

For more information on random 
number generation, see Introduction to 
Mathematical Statistics, by Paul G. 
Hoel; John Wiley and Sons, New York, 
NY, 1963. 

Contact Robert P. Sullivan at RD #3, 
Head O'Meadow Road, Newto wn, CT 
06470. 

Ask About Our 

"30 DAYS 

SAVE SALES TAX* 

PLUS DISCOUNT 


"TEXAS RESIDENTS ADD ONLY 4% 

(Located 30 miles from Fort Worth) 
377 Plaza • GRANBURY • NR FORT WORTH , TEXAS 76048 

TOLL FREE NUMBER: 1-aoo-433-S·A·V-E 
Monday thru Friday - 9:00 a.m. to 5:00 p.m. Texas Time ,... 21 4 

(Order Inquiries/Customer Service&) IN TEXAS: 817-573-4111 



PRODUCER 
The Professional Program Writer. 

YOU CAN MULTIPLY YOUR PRODUCTIVITY 
WITH THIS SENSATIONAL SOFTWARE BREAKTHROUGH 
Beginners can riow program with no experience necessary. 

Professional programmers now have a tool to save days and weeks of time . 


THE PRODUCER Then with the press o f a button , the Is It True That I Can 
WRITES CUSTOM PROGRAMS program generator takes over and does all Both Create and Edit 

FOR YOU! that complex coding for you in a matter of At Will With The Producer? 
minutes. The result is a comp lete Yesi Unlike most oth er program

Why buy expe ns ive Data Base program, capable of running by itself. generators. Th e Producer gives you 
programs that are only half effective and That means your cus tomized programs complete freedom to design the screen 
require the original operating system disk may be used independently of The any way you wish . Experiment. rearrange, 
to run the finisheo program? The Producer. (A feature not possib le with "c ut and paste" between tri al screens . 
Producer is a true stand-alone Program Data Base creations .) You may duplicate That's the kind of versati lity you get. And 
Generator that can create the exact your Producer generated programs and even after your program is complete. you 
programs you want. even sell them for others to use, without can change your mind . With Th e Producer

You don "t need any previous paying royalties . you can edit and refine finished programs
programming experience since The without starting over . That's a real time 
Producer writes all the code for you. And saving . How Difficult
when the program is finished, it runs by Is The Producer 
itse lf without the support of the original Process to Learn? What Are Some Other
operating system run disk. Th e Producer software package makes Outstanding Features 

learning simp le. For the TRS-80 versions Of The Producer? 
What Kind of Programs we have provided a comp lete audio • Our B-Tree file structure gives extremely

Can The Producer Write? casset te tutorial to take you through each fast access to data , all ows g lobal search
With the Producer you can create step of The Producer process as you sit at and rep lace. data en try by batch mode and

impressive, sophisticated and functional your computer. This hands-on experience automatic file rebuilding .
software to manage your data. The on ly not on ly teaches you the process but • The Screen Generator is the best
limit is your imagination. You can quickly all ows you to create a program of your anywhere at any price and gives full
and easily create programs to manage own design whi le you learn . The cassette screen control including graphics. You
such things as mail lists, personnel tapes and the accompanying printed can add , insert . or delete, and move blocks
records, inventory control , library tutoria l are all you will need to get started. of text on screen and between screens . 
cata log s, loan ca lcu lations, personal Later, if you have need for more specific • All math ca lcu lations are supported
finances , and maintenance schedules . information , you can turn to the fully including subtota l s and g lob a l 

You may never again need to buy a indexed Producer Reference Manual. Th e recalculations .
canned program to perform a needed task 200 pages of documentation cover • The Freeform Report Generator gives
related to data storage and retrieval. The virtua ll y any question you may have so you an amazing versati lity to design text 
Producer can write all those programs for you wi ll never be left guessing what to do placement , in terfield calcu lations. and 
you, including the capacity to do al l next. The Producer package also includes formats . You can even print reports on
standard calcu lations and to generate a qu ick reference card to streamline your your standard forms .
both on-screen and printed reports . The program operation and, shou ld you ever • Th e Producer package also includes a freeform report generator even allows you need technical assistance, you may cal l a free Home Inventory program and a one to design reports on your preprinted Producer Software technician for free year subscription to The Producer forms . counsel and trouble shooting. Newsletter . 

How Does The Producer Work? 
The Producer itself is a sophisticated 

program based on years of research and The Producer development. But The Producer was 
written with the end user in mind and the 
program generat ion process is quite $199.95 
simp le. 

Available now for TRS-80You can begin by using a planning form 
designed to help you organize your Models I, Ill, IV 
program ideas. The Producer then asks 
you a series of simple English questions to Order toll free: 
enable those ideas to be trans lated into a 
program format. You use the computer's 
arrow keys and graphic characters to 1-800-433-5355 
draw the data entry screen just th e way Texas 817 274-6998 
you want it. .,..75 



0 wning a computer program that writes programs for you 

may seem like a science fiction dream. 


But that's exactly what The Producer does. 

You can now enjoy professional quality programs, 


custom written for your specific needs! 


Here's a sampling of what Producer users are saying: 

"This program has paid for itself over 
and over." People tell us thi s 
repeatedly . First time computer users 
have successfull y been ab le to 
generate programs with The Producer 
that rival th e professional quality of 
programs avai labl e through 
commerc ial sources. 

"There are only two things you need 
lo say about The Producer: it's easy to 

"The Freeform Report Generator is an 
amazing feature. I never thought a 
product like this could give me the 
ability to gel reports on my preprinted 
forms, but The Producer does it all." 
Yes. you can pu t the text anywhere o n 
the page you want, do up to 100 
interfie ld ca lcu lati ons . etc . And the 
Freefo rm is now a part of The 
PRODUCER package. 

use and it's powerful! " Th e woman who 
told us thi s had used several 
computers before but h ad no 
program ming experience . Now she is 
saving time. mo ney and effor t by 
crea ti ng the programs she needs for 
her offi ce . 

"Owning The PRODUCER is like 
having a professional programmer on 
call-24 hours a day. I particularly like the 
fact that if I design a program lo do a 
specific job today, and later discover it is 
inadequate lo my changing needs, I can 
r ege nerat e the program with 
corrections in a matter of minutes." 
That's rig ht. Th e PRODUCER gives 
you th e ab ility to edi t or expa nd you r 
programs in any way you c hoose. 

"The screen generator alone is worth 
the price! I created a professional data 
entry screen in minutes just after 
opening the package." With ou r sc reen 
generator. you are th e arti st and you 
are neve r locked into what so meone 
else has designed for you . 

" Howdid I ever live without it." This 
often heard quote comes f rom 
experienced programmers who are 
now using The Producer to generate 
programs in a fraction of the t ime it 
previously took to them to write 
programs . 

OTHER QUOTES 
FROM PRODUCER USERS 

" The PRODUCER package I received 
was excellent. Th e finest software 
package I have ever purchased. Far 
beyond my expectations." 

S.R. Foster. Pensacola , Florida 

"I'm in love with The PRODUCER. It's 
one of my favorite programs." 

R. Se lsback, Burlingame. Cal ifornia 

"The value of the deal, everything 
included, was the best I've seen to date." 

G. Slusher. Martin, Kentucky 

"Excellent! Above and beyond other 
software." 

R. Hapgood . Henrietta , Texas 

VERSATILITY______ 
"The PRODUCER is the best all 

purpose program generator I have used. 
(We have tried almost all of them). The 
generated code is bug free, well 
commented and efficient." 

A. Cope lla , Northbrook, Illinois 

"This is by far my number one 
software and I will use it anywhere and 
everywhere I possibly can, both 
personal and in business." 

R.A. Neuman , Okemos, Mich igan 

DOCUMENTATION ____ 
" Very well laid out and organized. 

One of the best I've seen." 
J.D. Konkler, Columbus, Ohio 

" One of the best I've seen. We write 
about 20 volumes of material per year. 
Take it from a pro, it's good." 

J. Crespi, Sherman Oaks. California 

QUALITY _______ 
"Thank you for an excellent program. 

I agree that The PRODUCER will change 
the entire concept of program creation 
in the future. But for now, you stand as 
the best ~ala base management system I 
can buy. 

E. Sung , Vancouver, B.C. 

"I think The PRODUCER will make 
the software hackers upgrade their 
products to this high level quality of the 
PRODUCER. I'm sure you realize that 
there is a lot of garbage on the market." 

D.J . Sm ith . Lombard , Illinois 

TAKE ADVANTAGE OF THIS 
OUTSTANDING PROGRAM OFFER 

The PPRODUCER is 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 in complete, stand alone, customized programs it 
can write for you. Now available in a new and enhanced 
version that includes the amazing Freeform Report 

The PRODUCER 

The Professional Program Writer 

TRS-80 Model I Version 
TRS-80 Model Ill Version $199.95 
TRS-80 Model IV Version 

Call your order in today! 
v 76 

Generator. Call today to place your order. VISA, Master 
Card accepted. 1-800-433-5355 Texas (817) 274-6998 



y Automated Courseware Development System 
(ACDS) is an easy-to-use, self-prompting program 
that teachers with no programming experience can 
use to write computer-based. lessons, exams, and 

. quizzes. Since ACDS is a program generator, the 
lessons it produces are independent of the ACDS program-you 
can save an exam to disk and later boot it up on any Model I or III. 

ACDS leads you step by step through the development of 
lessons; in response to program prompts, you choose the test for­
mat and enter the questions, answers, instructions, and any text 
associated with the questions. You can even opt to store a 
student's test results on disk. 

But ACDS isn't limited to the classroom. Parents can use 
ACDS at home to develop their own educational programs for 
children, college students can use the system to develop review 
tests, prospective drivers can put their Department of Motor 
Vehicles exams on disk to test themselves, and so on. 

The System 
ACDS comprises four programs. The Lesson Machine (Pro­

gram Listing 1) writes tests in Basic. 
The Graphics Worksheet (Program Listing 2) lets you combine 

text and graphics on the screen using simple commands. 
The Menu Maker (Program Listing 3) produces a menu that dis­

plays all the tests on a disk. 
The Student Reporter (Program Listing 4), stores a file with 

the student's answers and progress reports. If you use The Stu­
dent Reporter under DOSPLUS, you should enter the date at the 



DOS Ready prompt in the for­
mat DATE MM/DD/YY. This 
way, the student data file will in­
clude the correct date in its re­
port. 

Before you work with The 
Lesson Machine, prepare the 
material that you want presented 
in the tests. When you're ready, 
insert the ACDS disk in drive 
zero, press the reset button, and 
select The Lesson Machine from 
the main menu. A note for DOS­
PLUS users: You have to open 
more than one file when you get 
into Basic. Do this by hitting the 
enter key at the ''How many 
files?" prompt or by typing in 
BASIC -F:3 at the Basic prompt. 

Setting the Lesson's Parameters 

You design your lesson's for­
mat by answering a series of 
questions. The first question 
asks you under what file n~e 
you want your lesson stored on 
the disk. You can enter a name 
of up to eight characters, but the 

first character must be a letter. 
The master program automati­
cally ac;lds the /BAS extension to 
your file name, writing it to a 
Basic file. 

The next question asks you to 
which drive you want the lesson 
written. You must pick a number 
from zero to 3. 

The third question asks you to 
give your lesson a title. It can be 
up to 20 characters long. 

Next, you're asked if you want 
each test question repeated 
should the student answer incor­
rectly. If you answer yes, the 
question repeats itself until the 
student gets the right answer. 

If you opt to repeat test ques­
tions, you're asked if you want 
the material related to the ques­
tion repeated. If you answer yes, 
Lesson Maker displays the text 
that immediately precedes the 
question, and then repeats the 
question related to that text. 

At the sixth prompt, you can 
opt to store a student's test re-

suits on disk. Using this option, 
you establish a record of the stu­
dent's efforts in a file called Stu­
.dents/DAT. You can read thi& 
file using The Student Reporter 
program. 

The seventh question gives 
you the option of returning to a 
menu. With this option, you can 
link your lesson with other les­
sons by a menu created with The 
Menu Maker. 

Option eight lets you type in 
up to five lines of instructions for 
the student. The directions ap­
pear at the beginning of the test. 
Both the procedure for entering . 
the directions and entering lines 
9f text and quest~ons are the 
same. 

The ninth question asks you to 
define the character that sepa­
rates the alternate and acceptable 

c.. 
E 
"' (!) " responses to the lesson's test ..
c: 
cquestions. You can enter as < 

many alternate answers to a ·~ 
c 
0 

question as you wish. The alter­ :e 
Qi

nate answers must be separated ~ 
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by a character not used in the answer it­
self, and you can't use a space to sepa­
rate the answers. 

The slash character is the default val­
ue, but you may use any character as a 
substitute. 

Enter the line increment for the 
text/ question section as your next pa­
rameter. Here you're selecting the line­
number increment for the Basic pro­
gram that ACDS writes. The default 
is 10. 

Entering the Text and Questions 
After you answer the test format 

questions, ACDS will prompt you to 
start entering the actual test text and 
question-and-answer information. 
Both are entered in much the same way. 
You're asked whether you're going to 
write text, a question-and-answer, or if 
you want to end the test (the actual 
prompt appears as: "(T)EXT, (Q)UES­
TION, or (E)ND?)". 

If you choose text, you're given 13 
lines on which to enter information. 
You're limited to five lines for each 
question. After you make a selection, 
you're asked if you want to display the 
information on a normal display screen 
(60 characters per line) or on an expand­
ed-character screen (24 characters per 
line). 

Type in each text or question line ex­
actly as it is to appear on the screen dur­
ing the test. If you don '.t need all the 
lines allocated, type in DONE to end 
that page or question. 

After you enter a question and type 
DONE, you're asked to enter the an­
swers. Be sure that you include this in­
formation right after you enter the 
question, or the information will appear 
in the wrong section of the lesson. You 
can enter as many alternate answers as 
you wish; they'll all be considered equal­
ly correct. 

You'll have the opportunity to cor­
rect your entries on a line-by-line basis 
before the program writes the text and 
questions to disk. 

You can enter as many pages of text 
and questions as you want, in any or­
der, up to the limits of available memo-

The Key Box ir=:ll 
~ 

Model ill 
Model I (Listings 1 and 4 only) 
32KRAM 
Disk Basic 
Printer Optional 

Program Listing I. The Lesson Machine lesson generator. 

10 REM ************************** 

20 REM *** THE LESSON MACHINE *** 

30 REM *** BY PETER G. SAVARD *** 

40 REM ************************** 

50 REM **** INITIALIZATION SECTION **** 

60 CLS:CLEAR1000:LN=l000:SE$="/":SF$=CHR$(34) :IN=l0:NT=l:DIMTM$(14 

) 
70 CLS:PRINTCHR$(23) :PRINT@212,"AUTOMATED":PRINT@276,"COURSEWARE": 
PRINT@340,"DEVELOPMENT":PRINT@404,"SYSTEM •••• ":PRINT @460,STRING$(2 
0,95) :PRINT@596,"THE":PRINT@660,"LESSON":PRINT@724,"MACHINE" 
80 FORI=l4T0109STEP2:SET(I,0) :SET(I+l,0) :SET(l23-I ,47) :SET(l23-I-l 
, 4 7) : SET (16, ( I-14) /2 ) : SET (112, 47- ( I-14) /2 ) : NEXT I: FORI=l T01000 :NEXT 
I 
90 FORI=lT0250:NEXTI:CLS 

.100 PRINTTAB(4) "T H E L E S S 0 N M A C H I 
N E":PRINT:PRINTSTRING$(64 , 95 ) ;:POKE16916,4 
110 PRINT:PRINTTAB(5)"The LESSON MACHINE is a program generator . I 
t writes ":PRINT"ins tructional programs based on information you e 
nter from the":PRINT"k eyboa rd. The programs which are written are 
well document ed and "; 
120 PRINT"can be easily modified by even the novice programmer.":P 
RINT:PRINTTAB(5)"Before beginning actual programming of yo ur lesso 
n, you":PRINT"should plan out exactly what information is to be pr 
esented":PRINT"in each frame, what questions are to be"; 
130 PRINT" asked and the possible":PRINT"answe rs for each." 
140 GOSUB990 
150 CLS:PRINT"UNDER WHAT NAME WILL THE LESSON BE STORED ON THE DIS 
K?":PRINT"(8 CHAR. MAX) ";:GOSUB1010:IFIN$=""THEN150ELSEIFLEN(IN$ 
) >8THENPRINT:PRINT"NAME TOO LONG!!l":GOSUB1040:GOT0150ELSEF$=IN$+" 
/BAS " 
160 PRINT:PRINT"ON WHICH DRIVE IS THE LESSON TO BE WRITTEN (0-3)? 

";:GOSUB1010:IFIN$< "0"0RIN$ >"3"THENPRINT:PRINT"ERROR - MUST BE 0 , 
1, 2 OR 3":GOT0160ELSEF $=F$+":"+IN$ 
170 PRINT:PRINT"WHAT IS THE TITLE OF THE LESSON (20 CHAR. MAX.)":G 
OSUB1010: IFIN$=""0RLEN(IN$)>20THENPRINT:PRINT"ERROR - ENTER AGAIN" 
;·:GOT0170ELSET$=IN$ 
18~ OPEN"O",l,F$:PRINT#l,"10 REM ********************************* 
************** " 
1 90 PRINT#l," 20 REM*** THIS LESSON IS ";T$;STRING$(20-LEN(T$) ,32 
)" ***":PRINT#l,"30 REM*** TITLE BLOCK & INITIALZATION 

***":PRINT#l, 11 40 REM **************************************** 
**** ***":PRINT#l," 50 CLEAR 500:S=0:C=0:0NERRORGOT062040" 
200 PRINT#l, " 60 CLS:PRINTCHR$(23 ) :PRINT @2 1 2 ,";CHR$(34) ;"THE";CHR$( 
34 ) ;":PRINT@ 276,";CHR$ (34) ;"LESSON";CHR $ (34) ;":PRINT@340,";CHR$(34 
) ;"MACHINE•••• ";CHR$(34) ;":PRINT@396,STRING$(20,95)" 
210 PRINT#l,"70 PRINT@524,";CHR$ (34) ;"THIS LESSON IS ••• ";CHR$(34); 
":PKINT@" ;652+INT((20-LEN(T$)) /2 +.5)*2;",";CHR$ (34 ) ;T$;CHR$(34) 
220 PRINT#l,"80 FORI=l4T0109STEP2:SET(I,0) : SET(I+l , 0) :SET(l23-I,47 
) :SET(l23-I-l ,47) :SET(l6, (I-14) /2 ) :SET(ll2,47-(I-14) / 2) :NEXTI:FORI 
=1T0250:NEXTI:CLS":CLOSE 
230 CLS:PRINT"DO YOU WANT TO REPEAT THE QUESTION (Y/ N)? ";:GOSUB10 
10:IFIN$ <>"Y"ANDIN$ <>"N"THEN230ELSERP$=IN$ 
240 IFRP$="Y"THENPRINT:PRINT"DO YOU WANT TO REVIEW MATE;RIAL (y/N)? 

"; : GOSUB1010: IFIN$ <> "Y" ANDIN$<>"N"THEN240ELSERM$=IN$ 
250 PRINT:PRINT"DO YOU WANT A RECORD STORED ON DISK (Y/N)? ";:GOSU 
Bl010 :IFIN $<> "Y"ANDIN $< >"N"THEN250ELSESV$=IN$ 
260 PRINT:PRINT"DO YOU WANT TO RETURN TO A MENU (Y/ N)? ";:GOSUB101 
0:IFIN$ <> "Y"ANDIN$ <> "N"THEN260ELSEM$=IN$ 
270 PRINT:PRINT"DO YOU WANT TO ADD DIRECTIONS (Y/N )? ";:GOSUB1010: 
B$=IN$:IFB$="Y "THENEL=5:GOSUB1050:CLS:N=l:GOSUB380ELSEGOSUB1050:B$ 
="Y":GOSUB560 

280 PRINT #l,"900 REM **************************************":PRINT 

#l,"910 REM *** TEXT & ANSWER BLOCK ***":PRINT#l,"920 R 

EM ************************************** 11 :CLOSE 
290 CLS:PRINT"DEFINE CHARACTER TO SEPARATE ALTERNATE ANSWERS.":PRI 

NT"TO KEEP THE DEFAULT SETTING (/) PRESS ENTER= > ";:INPUTSE$ 

300 PRINT:PRINT"ENTER LINE INCREMENT FOR TEXT/QUESTION SECTION OF 

THE":PRINT"PROGRAM. DEFAULT IS 10 => ";:INPUTIN 

310 CLS:PRINTTAB(5)"You will now enter the frames of information t 

o be present-";:PRINT"ed and the questions which will be asked. Ea 

ch frame may contain";:PRINT"up to 13 lines. Each question may con 

tain up t o 5 lines." 

320 PRINT:PRINTTAB(5)"Type each line exactly as it is to appear in 

the lesson":PRINT"If your frame or question contains less than th 

e maximum number":PRINT"of lines type 'DONE' following the last li 
ne. You will then have "; 
330 PRINT"a chance to change any of the lines. When asked for the 
answers":PRINT"to a question, list all alternatives separated by ' 
I I" : PRINTTAB ( 20 ) n eg. YES/yes/Y/y" 
340 REM **** TEXT/QUESTION ENTRY **** 
350 GOSUB990 
360 CLS:POKE16916,0:N=l:INPUT"(T)ext, (Q)uestion, or (E)nd";B$:IFB 
$=""THEN360ELSEIFB$="E"THEN620ELSEIFB$="Q"THENN5=N5+l:EL=5:NT=lELS 
EEL=l3:PR=l:IFNT=lTHENNT=0:RN=LN 

Listing J continued 
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CP/M ... The Software Key 

That Unlocks Your Model 4 


CP/M is the standard 8-bit Z-80 operating system and many thousands of programs have been written to run under this 
system. With Montezuma Micra's CP/M you can run these programs on your Model 4/ 4P. Think about all those nationally 
known programs you've wanted to use. Programs like WordStar; dBASE II ; SuperCalc; Multi Plan etc. With our version of 
CP/M 2.2 all those public domain programs on bulletin boards across the USA are available for free downloading. CP/ M is 
the missing link that joins all this software to your Model 4/4P. Montezuma Micro's CP/M comes ready to use and requires 
no hardware modifications. This product has been awarded the best and highest ratings in the reviews and we are 
continuously improving it with you in mind. With our CP/ M you get more than just a DOS. You get the other half of your 
Model 4/4P. 

AVAILABLE NOW FOR IMMEDIATE SHIPME NT- Less Hard Disk Drive Support .. . . . ....... $169 


CP/M 1s a Trademark o f 01g1tal Research . Inc. Interchange and Memhnk are TradernarK s Ol 1h.e ~...1o r11e1um8 M icro 1 RS 80 ,..., ri I r it(Jprn ;u i.. n t HH· I .111<1 v Curp1 H d1111 11 Wnrll :-l tr1r M t1 il U1 •1q1 · <..; 1>1·llS1,11 
Starlndex . lntoStar . DataStar and Report Star are Trademark s ol M1croPro lnterna11onal Corpora t 11)Jl dBASE II 11-. ri. I radPmark. o! Ashtun l dlt• 

FEATURES 
•Full 	range of floppy drive support. Dual-head and/or 80 

tracks. 
•Optional Radio Shack hard disk support allows partitioning 

and selective assignment of logical drives. Easy backup 
routine. 

•Memory drive allows the use of the other 64K RAM bank 
on 128K machines. 

•Modem 	7, a powerful public domain communications 
program furnished at no charge, allows for file transfer and 
remote database access such as CompuServ and The 
Source. 

•CON FIG is our flexible utility that allows complete control 
of all operating parameters from menus. Format, read and 
write more than 30 different manufacturer's disk formats 
with more being added rapidly. 

•Disk 	Utility Program allows fast format, backups and 
verifying of ours and other manufacturer's disks. 

•These CP/M utilities are included: ASM ; DDT; DUMP; ED ; 
LOAD; MOVECPM; PIP; STAT; SUBMIT; SYSGEN ; and 
XSUB. 

128K MEMORY UPGRADE 
Our upgrade kit includes 64K RAM, a geniune PAL chip and instruct ions 
for installation. This kit will upgrade your 64K Model 4 to 128K and 
allow the use of our MEMLINK program and th e TRSDOS 6.x 
MEMDISK. Guaranteed 1 year. 

A BARGAIN AT ONLY $74 Model 4 
$64 Model 4P - No PAL 

ORDER INFORMATION 
Call now and your order will be shipped immediately. We accept 
American Express, MasterCard and Visa plus we ship COD (cash or 
cashier's check only). Credit cards are not charged until your order is 
shipped. Add $4 shipping per item on orders within the 48 sta tes. 
Suitability of the software is the responsibility of the purchaser as 
there are NO REFUNDS. Defective items will be replaced upon their 
return, postpaid. 

Optional Hard Disk Drive Support . . . .... $ 30 

WHY BUY OURS? 

Transient Program Area (TPA) 
Bytes free in MBASIC 
Bytes free of formatted disk 
64K Memory drive 
Double-Side/BOik drive support 
Format, read/write other 
CP/M formats 
Communication program included 
Share HD with TRSDOS/ LDOS 
Assign multiple drives to HD 
Boots from Hard Disk (4P) 
Popular terminal emulation 
User defined function keys 
Timely product support 

This popular software is available for the Model 4/4P 
using our CP/M. 
WordStar Fast memory-mapped version 3.3 . . . . $250 
MailMerge Multi-purpose file merging program ... 125 
Spell Star 20,000 word proof-reader on a stick .... 125 
Starlndex Creates indices and Tables of Content. .. 85 
DataStar Data entry and retrieval is yours ......... 175 
ReportStar Report generator and file manipulator. . 150 
lnfoStar The above two programs ................. 300 
dBASE II with Disk Tutorial. . . . . .......... 385 
CBASIC version 2.8.. . .. 85 
TURBO PASCAL by Borland. This is the one .... .... 45 

ORDER NOW ... TOLL FREE 

800-527 -034 7 

800-442-1310 


The To ll Frpe hnes are 101 0 1(1pr ..., only 


Spec1hcat1ons sub1ec1 to chanqe w 1thou1 notice 


MONTEZUMA RADIO 
MICRO SHACK 

55K 52K 
30,776 18,488 
196K 160K 
YES NO 
YES NO 

YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 

9 3 
YES NO 

NTEZJJ~ 
ICRO =~d~~~:~~~rtHangar#18 VISA ­

Dallas, Texas 75232 v 411 r ·.-:-~.-.-1

WE KEEP YOU RUNNING 1 



ry. The program doesn't check to see if 
your lesson takes up more memory than 
available when run; you have to do so. 

The program writes the text lines as 
Basic Print statements. The Lesson Ma­
chine automatically changes all quotes 
to single quotation marks. When the 
lesson's written, the program displays 
on what disk drive you'll find the 
lesson, and the file name with which 
you access it. 

The Graphics Worksheet 
The Graphics Worksheet is more 

complex than The Lesson Machine. 
This program has three operation 
modes: text, graphics, and storage. 

In the text mode, a cursor appears in 
the upper left corner of the screen. You 
move the non-destructive cursor any­
where on the screen with the arrow 
keys. If you type a character, it' s dis­
played at the cursor position . Type the 
@character, and the next key you press 
repeats itself until you press any other 
key. When you finish entering text, 
press the clear key to return to the op­
tions menu. 

With the graphics mode, you can 
draw on the screen using the shift but­
ton and the number keys. The numbers 
1-4 and 6-9 define the cursor's move­
ment as follows: 

7 8 9 

4 
""-1 / 
- -
/ I"'-­

2 

6 

3 

Pressing a number moves the cursor 
one space in the indicated direction. 
Pressing the shift key and a number 
draws in the indicated direction. Type 
five, and the next number you enter re­
peats until you press another key. Press­
ing the clear key returns you to the op­
tions menu. 

The graphics cursor destroys any da­
ta it moves over; it's a good idea to do 
your graphics first, then add the text. 
You can use the X and Y values of the 
cursor (in the graphics mode) and the 
print position of the cursor (in the text 
mode) displayed at the bottom of the 
screen as references for future screen 
modifications. 

Graphics Worksheet's 
Storage Function 

The Graphics Worksheet's storage 
section lets you save the screen you've 
created. This section offers four op­
tions . The first option, Cancel, returns 
you to the menu, while the second op­
74 • 80 Micro, October 1984 

Listing I comi1111ed 

370 FORI=lT013:TM$(I)="":NEXTI:PRINT:INPUT"(N)ocmal oc (E) xpanded 

scceen";NS$:IFNS$="E"THENLL=28ELSELL=60 

380 IFNS$="E"THENCLS:PRINTCHR$(23) ;ELSECLS 

390 IFB $=" Y"THENPRINT@76 8 ,"TYPE 'DONE' AFTER LAST ENTRY":PRINT @256 

,; 

400 FORI=lTOEL:PRINTUSING"##"; I; :PRINT"=>" ;TM$(I) :NEXTI 

410 PRINT@896,USING"##";N;:PRINT"=>";:GOSUB1010:IFIN$="DONE"ORIN$= 

"done"THEN430ELSEIF(LEN(IN$)>60ANDNS$="N")OR(LEN(IN$) >2 4ANDNS$="E" 

)THENCLS:PRINTTAB(24) "ENTRY TOO LONG":GOSUB990:GOT0380ELSETM$(N)=I 

N$ 
420 N=N+l:IFN >ELAND B$="T"THEN440ELSEIFN >ELANDB$="Q"THEN430ELSE380 
430 IFB$< >"Q"THEN440ELSEPRINT@704,CHR $ (31) ;"ENTER ANSWERS SEPARATE 
D BY '"SE $"'.":GOSUB1010:TM$(6)=IN$ 
440 IFNS$="E"THENCLS:PRINTCHR$(23);ELSECLS 
450 FORI=lTOEL:PRINTUSING"##";I;:PRINT"= >";TM$(I) :NEXTI:IFB$="Q"TH 
ENPRINT:PRINT" 6= >";TM$(6) 
460 PRINT@896,CHR$(30) ;" ARE ENTRIES CORRECT (Y/N) ";:INPUTB1$:IFB1 $ 
="Y"ORB1$="y"THEN500 
470 PRINT @8 96,CHR$(30);:INPUT"LINE NUMBER TO CORRECT";L:IFL<lOR(B$ 
="T"ANDL >EL)OR(B$="Q"ANDL >EL+l)THENPRINT@896,"ERROR - INCORRECT LI 
NE NUMBER ":FORJ=lT01000:NEXTJ:GOT0440 
480 IFL >NAND((B$="Q"ANDL <>6 )0RB$= "T")THENN=L+l 
490 PRINT @896,CHR$(30) ;" => ";:GOSUB1010: TM$ (L)=IN $:GOT0440 
500 IFB$="Y"THENLN=200ELSEGOSUB1050 
510 IFB$="Q"ANDRP $="Y "ANDRM $="Y "ANDPR=lTHENPRINT# l,LN;"IFC=lTHENRE 
TURN":GOSUB1060:PR=0 
520 QL=LN:PRINT#l,LN;"CLS":GOSUB1060 
530 IFNS$="E "THENPRINTl1,LN;"EX=32 :TB=2 ":GOSUB1060ELSEPRINT#l,LN;" 
EX=64:TB=l8":GOSUB1060 
540 IFNS$="E"THENPRINT#l,LN;"PRINTCHR$(23) ;":GOSUB1060 
550 FORI=lTON-l:GOSUB1070:PRINT#l,LN; "PRINT" ; CHR$(34 );" ";TM $ (I); 
CHR$(34) :GOSUB1060:NEXTI :GOT0560 
560 IFB $="Y" TH ENPRINT#l ,"300 PRINT:INPUT";CHR$(34) ;"Please type yo 
uc name and press ENTER";CHR$(34) ;";N$":LN=l000:RETURN 
570 IFB $="Q"THENPRINT#l,LN;"AN$= ";CHR$(34 ) ;TM $ (6) ; CHR$ (34) ;":GOSUB 
5.0000": GOSUB1060ELSEPRINT#l ,LN; "GOSUB60000": GOSUB1060 
580 IFB$="Q"ANDRP$="Y"ANDRM$="Y"THENPRINT#l,LN;"IFC=lTHENGOSUB";RN 
:GOSUB1060 
590 IFB$="Q"ANDRP$="Y"THENPRINT#l,LN;"IFC=lTHEN";QL:GOSUB1060 
600 CLOSE : GOT0360 
610 REM **** WRITING SUBROUTINE SECTION **** 

620 GOSUB1050 

630 PRINT#l,"59000 REM ************************************** " 

640 PRINT#l," 59010 REM **** HOLD ROUTINE ***" 

650 PRINT#l,"590 20 REM ************************************** " 

660 PRINT#l,"60000 PRINT@896 ,STRING$(EX,9 5) ;" 

670 PRINT#l ,"6001 0 PRINTTAB(TB)" ;CHR $(34) ;"Press any key to contin 

ue" ; CHR$ (34);" ;" 

680 PRINT#l , " 60020 C$=INKEY$: IFC$=" ; CHR$(34) ;CHR$(34); "THEN60020 EL 

SERETURN" 

690 PRINT #l,"49000 REM ************************************** " 
700 PRINT #l,"49010 REM *** QUEST ION EVALUATION ROUT INE ***" 
710 PRINT# l," 49020 REM **************************************" 
720 PRINT#l,"50000 PRINT@768,";CHR$(34) ;" Type your answer (press E 
NTER) ";CHR$ (34) 

730 PRINT l 1,"50010INPUTA$:B=l" 

740 PRINT#l,"50020 SS=INSTR(B,AN$, ";CHR$ (34) ;SE$;CHR$ (34); ")" 

750 PRINTll,"50030 IFSS=0THENAC$=AN$ELSEAC$=MID$(AN$,B,SS-l) : AN$=R 

IGHT$(AN$,LEN(AN$)-SS) :B=l" 

760 PRINTl l,"50040 IF A$=AC$ THEN 50090 ELSE IF SS <> 0 THEN 50020" 

770 PRINT#l,"50050 CLS:PRINTCHR $(23 ) : PRINT ";CHR$(34) ;" SORRY ";CHR $ 

(34);";N $" 

780 PRINT#l ,"50060 PRINTA$;";CHR$(34) ;" IS NOT THE CORRECT";CHR$(3 

4) 

7 90 PRINT#l, "50070 PRINT"; CHR$ ( 34) ; "ANSWER 11 ! "; CHR$ ( 34) 

800 IFK~$="Y"THENPRINTl1,"50080 FORI=lT01500:NEXT I : C=l: RETURN" 

ELSEPRINT#l,"50080 FORI=lT01500:NEXTI:RETURN" 

8Hl PRINT#l,"50090 CLS:PRINT CHR$(23): PRINT ";CHR$(34) ;"THAT'S IT 


";CHR$(3 4) ;"N$" 
820 :PRINTll,"50100 PRINT A$;";CHR$(34) ;" IS THE CORRECT";CHR$(34) 
S:.l0 PRINT#l, "50110 PRINT" ;CHR$(34); "ANSWER! 1 J ! ";CHR$(34) 
840 PRINT#l,"50120 FORI=lT01500:NEXTI:IFC< >lTHENS=S+l" 
850 PRINT#l,"50130 C=0:RETU~N" 
860 PRINT#l,"61900 REM *************************************" 
870 PRINTll,"61910 REM *** END LESSON ROUTINE ***" 
880 PRINT#l,"61920 REM *************************************" 
890 PRINT#l,"62000 CLS:PRINT N$";CHR$(34) ;",YOU HAVE COMPLETED TH 
E LESSON ";T$ 
900 PRINT#l,"62010 NQ=";N5;":PRINT";CHR$(34) ;"YOU DID ";CHR$(34) ;N 
5;CHR$(34)"QUESTIONS AND GOT";CHR$(34) ;"S";CHR$(34) ;"CORRECT ON TH 
E FIRST TRY";CHR$(34) :PRINT#l,"62015 PRINT";CHR$(34) ;"FOR A SCORE 
OF"; CHR$ ( 34 ) ; "INT ( S/NQ*Hl0+. 5) "; CHR$ ( 34) " %."; CHR$ ( 3 4) 
910 IFSV$="Y" THENPRINT #l,"62020 OPEN";CHR$(34) ;"E";CHR$(34) ;",l,"; 
CHR$(34);"STUDENT/DAT";CHR$(34)ELSE930 
920 PRINT#l, "62030 PRINT#l ,N$; ";CHR$ ( 34);"," ;CHR$ ( 34);"; "CHR$ ( 34); 
T$;CHR$(34) ;";";CHR$(34) ;",";CHR$(34) ;";LEFT$(TIME$,8) ;";CHR$(34); 
"," ;CHR$ ( 34 ); "; S ,NQ:CLOSE" 

listing J continued 



A&J Micro Drive exclusive distributor for Exatron. 

EXATRON STRINGY FLOPPY 

7200 Baud Transfer Rate 
No Volume Controls or Rewind 
No Expansion l/F Required 
Automatic Verify with Save 
Uses only 4 Bytes User Memory 
Key Debounce Routine in ESF 

Model I ESF STARTER KIT $169.50 
Add $6.50 Shipping, Includes: Drive O, 

Manual, Operating Syslem, Power Supply, Cable, 

Data 1/ 0 Tape, 5 Microwafers 

Model I ESF DRIVE 0 
Add $6.50 Shipping 

Model I ESF DRIVE 1 lhru 7 
Add $6.50 Shipping 

Model I OWNER'S MANUAL 

$124.50 

$99.50 

$4.95 

BUS-EXTENDERS 

2for1 
3for1 
4for1 
5for1 ... 
Custom 

$25.00 
$30.00 

.. $35.00 
$40.00 

call for prices 

5 ft 
10 ft 
2011 
35 ft 
50 fl 

MICRO WAFER 

$3.50 
$3.50 
$4.00 
$4.00 
$4.50 

HOLMES PORTABLE MICRO DRIVE 
EN G IN EER IN G , INC . 

MODEL 100 PMD-100 ................ $299.00 
-~!a. Add $6.50 Shipping, Includes: PMD-100 Drive, 

• 

3 Wafers, AC Adaptor/Battery Charger, 

, J , •• •• ·- ­ Power Cable, Manual, PMD User Group Membership 

C!d - MODEL 100 IM-100 
BK RAM Modules .. .. .. .. .. .. .. .. .. .. $69.50 

High Speed Data Transfer PMD-100 Owners Manual ....... ....... . $4.95 
Battery Powered with Charger 
No Modification to Model 100 
Saves Text Files and Programs 
Uses Built-in Telecom Mode 

WAFERS 
Wafers are the same as used in Model I ESF . 
Also compatible with OLIVETTI MTU-231, Royal and 
ADLER Tape Drives, and Structure Design SD-2024 
PAL Programmer, Stringy Floppy for TIMEX 1000 and 1500. 

MORE FOR MODEL I 

Holmes IM-2 48K in Keyboard Memory 
Holmes SP-II Computer Speed-Up . 
Upper/ Lower Case Kit . .. .. .. ...... . 

$119.50 
$ 89.50 
$ 14.95 

Installation avai lable for above items 

The foll owing are regi stered trademarks: 

TRS-80, MicroWafer, Stringy Floppy, Scripsit, PMD-100 

Prices subject to change without notice. 

r·-·-·-·-·-·-·-·­
A&J Micro Drive 

MODEL I ESF SOFTWARE 

Patch R/S ED/ASSEM Version 1.1 and 1.2 

IJG Electric Pencil 2.0 

Advanced Programmers Guide 

File Management System I ................. . 

Patchword (Patch Scripsit 1.0) 

~F~~ .... ........ ........ ... ....... . 

Electric Spreadsheet 16K ...... .... ..... .... .. 

ESF-80 Monitor ................ ............. . 

The Basic Toolkit 


More Software Available 

$11 .95 
$59.95 
$ 9.95 
$19.95 
$ 9.95 
$45.00 
$44.95 
$ 9.95 
$19.95 

~~PUBLICATIONS 
THE OTHER MYSTERIES SERIES 

TSR-80 Disk 

Microsoft Basic Decoded .. . 

The Custom TRS-80 ...... ........ .. .. 

Basic Faster & Better . . . 

Machine Language Disk 1/ 0 

TRSDOS 2.3 Decoded ............ . 

BASIC Disk 1/ 0 Faster & Better 


" How to do it On The TRS-80"® 
by William Barden, Jr. 

Application guide to the TRS-80® 
Models I, II , Ill , 100 and color computer 

$20.25 
$26.95 
$26.95 
$26.95 
$26.95 
$26.95 
$26.95 

$25.00 

1050 E. Duane Ave., Suite I 
Sunnyvale, CA 94086 ,,. 236 D Model I 
(408) 732-9292 ,,. 166 D Model 100 

Send $4.95 for Owners Manual and more information 


D Check or Money Order Enclosed 

0 C.0.D. add $1.65 


O U.P.S. shipping cost, add $3.00, unless other specified 

D CA residents add 6.5 % sales tax 

D Charge to my D VISA D MASTERCARD 


Card#-------- Exp. date -----• 


Name ----------------·• 

Address --------------­

City State __ Zip __ 


Happy! YES, AND YOU CAN BE TOO. He did not have to 
type in all his old data and programs. He used our package 
(FTP) and moved up to the IBM PC or T2000 and took everything 
with him. He used our File Transfer Program with conversion 
utilities and watched the computer work! Moving from APPLE, 
TRS, or CP/M machine to the IBM PC/XT/JR, T2000, or a 
compatible; CAU. US. Our FTP can make you happy too! 

ONLY $129.95 $3.00 S&H CA RESIDENTS+ 6.5% 
STATE COMPUTER MODELS WHEN ORDERING 

...-176 

•PERSONAL 1400 COLEMAN AVE, SUITE C-18 SANTA CLARA CA 95050 
••COMPUTER TELEPHONE (408) 988-0164 PHONE ORDERS "" VISA_) [O J 
•••PRODUCTS 

IBM TRS80 & IANDY. APPLE. CP/M ARERESP£CTIVELYREGISTERED IRADEMARKSOF INfERNATIONAL BUSINESS MACHINES CORP . TANDYCORFQRATION APF\.E COMF\.ffER INC. DIGITAL Rf SEARCH. INC 

..- See List of Advertisers on Page 176 80 Micro, October 1984 • 75 



tion, Write, translates your screen into 
Basic program lines that can merge with 
a Basic program. 

With Write, you're asked for the file 
name of the screen and the drive num­
ber to which you want it written. If that 
file name already exists you're asked if 
you want it replaced. You're then asked 
for the beginning line number and 
the line increment for the lines to be 
written. 

The Save function creates a file that 
can be loaded back into The Graphics 
Worksheet for modifications. 

The Load option lets you load a 
screen which has previously been saved 
for further modifications. 

The Menu Maker 
Operation of The Menu Maker is 

simple. You're asked for the file name 
and the drive number it's to be written 
on. You then enter the title of the pro­
gram as it's to appear in the menu and 
the file name of the program used to 
store it on the disk. You'll have the op­
portunity to make corrections before 
going on. You can have up to nine en­
tries. If you need less room, type in 
DONE, thus ending the session. 

The Student Data File 
The Student Reporter reads the stu­

dent records file, Students/ DAT, creat­
ed by the lesson programs you produce. 
If you answered no to the sixth question 
in The Lesson Machine, no record is 
created. If you answered yes, the file 
grows until you delete it. 

If you plan to create a menu linking 
various lessons together, The Lesson 
Machine writes a line in your lesson pro­
gram that returns you to that main 
menu. The line number is 62040 and 
you'll see the statement RUN 
"MENU". If you give your menu an­
other name, you must change line 
62040. 

Screen Designing Tips 
To design a screen using The 

Graphics Worksheet to merge into a 
lesson from The Lesson Machine follow 
these steps: 
•When writing the test, choose a line 
increment of 20 at the appropriate 
prompt. 
•Enter one line of text where you plan 
to merge your screen. 
•List the resulting lesson and record 
the line number of the Print statement 
where you plan to merge your screen. 
• When you write the screen to a file in 
The Graphics Worksheet, use the line 

76 • 80 Micro, October 1984 

number you recorded as your first change line 2000 in each program so 

line number and choose a one-line that it reads: 

increment. 
 2CXXl RUN "MENU"
•Load your lesson program and type 
in MERGE followed by the file name, The name in quotations should be the 
where the file name is the same as that file name of the menu you created.• 
you used when you wrote the screen on 
the disk. Contact Peter G. Savard at 4370 
• When the Ready prompt appears, the Shelly Road, Livonia, NY 14487. 
screen's included as part of your pro­
gram. 

Improving Loading Speed 
You can reduce lesson and menu 

loading times by directly loading them 
into memory and then saving them back 
to the disk. 

If you want to link these programs 
together into a menu-driven set, create 
the menu using The Menu Maker. Then 

Listing 1 continued 

930 PRINT#l ,LN+l0 "GOT062000": PRINT#!," 62040 IFERR/2+1=54ANDERL=620 
20THENOPEN";CHR$(34);"0";CHR$(34);",l,";CHR$(34);"STUDENT/DAT";CHR 
$ (34) ;":RESUME NEXT" 
940 IFM$ ="Y "THENPRINTl1,"62050 PRINT:PRINT:INPUT";CHR$(34) ;"PRESS 
ENTER WHEN READY";CHR$(34) ;";B$:RUN";CHR$ (34) ;"MENU";CHR$(34)ELSEP 
RINTll,"62050 END " 
950 CLOSE 
960 CLS:PRINT:PRINT" Your program ha s been completed. It has b 
een stored on":PRINT"drive I ";RIGHT$(F$,l) ;" under the file name 
=>> ";LEFT$(F$,LEN(F$)-2)" <<= ." 
970 PRINT:PRINT" You may now transfer it to another disk, run 
it or modify":PRINT"it in any way.":PRINT:PRINT:PRINT:PRINT:GOT020 
00 
980 REM **** SUBROUTINES **** 
990 PRINT@960,TAB(l8)"Press any key to continue."; 
1000 A$=INKEY$:IFA$=""THEN1000ELSERETURN 
1010 LINEINPUTIN$ 
10 20 IFIN_$= "y"THENIN$= "Y" ELSEIFIN$="n" THEN IN$= "N" 
1030 RETURN 
1040 FORI=lT01000:NEXT:RETURN 
1050 OPEN"E",l,F$:RETURN 
1060 LN=LN+IN :IFLN>50000THENPRINT"ERROR - NO MORE LINES ALLOWED":F 
ORI2=1T01000:NEXT:CLOSE:GOT0620ELSERETURN 
1070 FORJ=lTOLEN(TM$(I)) :IFMID$(TM$(I) ,J,l)=SF$THENMID$(TM$(I) ,J,l 
)="'":NEXTJ:RETURNELSENEXTJ:RETURN
2000 END 
3000 SF$=CHR$(34) :I=l:LINEINPUTTM$(I) :GOSUB1070:PRINTTM$(I) 

End 

Program Listing 2. The Graphics Worksheet screen generator. 

10 REM ***************************** 

20 REM ** THE GRAPHICS WORKSHEET *** 

30 REM *** BY PETER G. SAVARD *** 

40 REM ***************************** 

50 REM **** INITIALIZATION SECTION **** 

60 CLS:CLEAR10000:LN=l000:SE$="/":IN=l0:NT=l:DIMTM$(14) ,L$(14) :PT$ 

=CHR$(244)+CHR$(245)+CHR$(246) :PRINTCHR$(21) 

70 FORI=lT09:READCH(I) :NEXT:EN=l6191 

80 CLS:PRINTCHR$(23) :PRINT@212,"AUTOMATED":PRINT@276,"COURSEWARE": 

PRINT@340,"DEVELOPMENT":PRINT@404,"SYSTEM •••• ":PRINT@460,STRING$(2 

0 1 95) : PRINT@596 1 "THE": PRINT@660, "GRAPHIC": PRINT@7 24, "WORKSHEET" 

90 FORI=l4T0109STEP2:SET(I,0) :SET(I+l,0) :SET(l23-I,47) :SET(l23-I-l 

~ 4 7) : SET (16, ( I-14) /2 ) : SET (112, 47- ( I-14) /2 ) : NEXT!: FORI=l T01000: NEXT 

I 
100 FORI=lT0250:NEXTI:CLS 
110 ONERRORGOT0950 
120 CLS:GOSUB830 
130 REM **** MAIN OPTION MENU **** 
140 MC=5:BC=0:PRINT@832,STRING$(64,95) ;:PRINTCHR$(30) ;" TEXT 

GRAPHICS CLEAR STORAGE EXIT" 
150 GOSUB 860 
160 ONIGOT0180,310,590,630,660 

Listing 2 continued 



TRS-80 COMPUTERS 
MODEL IV MODEL 2000 $2200.00 

64K $995.00 w/H D 3360.00 
2 DISKS RS 232 COLOR COMPUTER 
MODELIVP 995.00 64K 182.00 
MODEL 12 2999.00 
ONE DISK 2339.00 

DISK DRIVES 

15MEG HD $2099.00 

5MEGHD 1699.00 

COLORDISKO 309.00 

COLOR DISK 1 229.00 


PRINTERS 

ALL OKIDATA CALL 

GEMINI 10X 270.00 

GEMINI 15X 380.00 


DMP·110 $ 299.00 DMP-120 $ 379.00 
DMP-200 499.00 DMP-400 999.00 
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 


V' 38 1 TRS·80 Trademark of Tandy Corp. 

* * NEWDOS/80™ Users * * 
Four NEW Utilities for NEWDOS/ 80 

Versions 2.0 and 2.5 
DIRSORT - Alphabetize a disk's direc tory ON THE DISK! 
Make searching through a large " DIR" listing a breeze! 

UNKILL - Restore a KILLed file, automatically! A long 
awaited and much needed utili ty. A lifesaver! 

DFLIST - Display a listing of a disk 's KILLed files. These are 
the candidates fo r the UNKILL utili ty . 

RAMSPOOL - Put print ing in the background. Use the 
computer ' s memory as a printer bu ffe r. A real timesaver! 

Each of the utilities is fully Model IIIII 
and Hard Disk compatible. 

s499s
All for only 

(please add $2 per order fo r shipping and handling) 
Cali fo rnia residents add 60Jo sales tax 

To order, send check, m oney order, or charge card information 
(MasterCard or Visa) to: 

SOFTWARE SUCCESS 
P.O. Box 1048. Windsor, CA 95492 vSS 

These utilities are written and produced by NEWSOFT Products 
and Software Success with the knowledge and cooperation of 
Apparat , Inc ., the exclusive copyright holder of NEW DOS/ 80 
Versions 2.0 and 2.5. Support and update services are solely the 
responsibility of NEWSOFT Products. 

.,. See List of Advertisers on Page 176 

PowerMAIL PlusTM 
presents the 

personalized form letter. 
We're making an industry standard even better! 

r~·-1 

I · I._<Yj_ __ 

Frfi'"I r-- - ·-11 
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Now your T RS-80 I · enable yo u to print 
Mode l I, III o r 4 can subsets and keep track 
combi ne a fo rm le tte r I o f every mail ing you 
fro m your wo rd p rodu ce. 
processor and names Poweri\1A !L Plus 
fro m yo ur mailing list to p rints labe ls o f any style, 
c reate fo rm le tte rs w ith and fo ur d iffe rent 
the pe rsonal touch. listings, incl uding a 
Using PowerMA IL Plus de tailed printo ut called 
and the new low-cost The Salesman's 
TEXT-MERGE mod ul e. Notebook '" . 
J ust th in k w hat that Versatile, easy-to-use, 
can do fo r yo ur m ass men u-driven , the system 
mai li ngs ' is available on 5" or 8" 

First p lace w inne r of I disks. It supports hard 
the 80 Micro 1983 dr ives as wel l. And 
Reade r 's Cho ic e Awards, Ibecause it's disk-based , 
PowerMA IL Plus is the it w ill store unlim ited 
newest gene rat ion of names. 
our popu lar mass PowerMAIL Plus 
maili ng syste m. W ith ... mo re power and 
improved key searc h, fl ex ibi lity than ever 
field le ngths, d isk i/O before. And 110\\~ 
and print ro utines. lt co mp le te with 
can even separate and TEXT-ME RGE, it 's 
refil e flags. only S 179.9 51 


Of co urse, it offers the 
 To p lace your o rder, 
fas t Power MA lL search just write or call today 
mode that lets you add, 
de le te and pe rfo rm fu ll PowerSoft Products 
line edit ing q uickl y. Plus 11500 Stemmons 
a ten-level sorti ng Freeway Suite 125 
routine. And two do zen Dallas, Texas 75229 
user-d efin ed flags that 214/484-2976 
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-- . -.>..._ .--· . ·~·-

l'o r comple te de tail s, see 4-sta r rev iew in May '8 4 issue. 

PowerMA IL SI 50.00 
TEXT-MERGE 50.00 
lf purchased toge the r 179.95 
Sh ipping/handli ng: 53.00 (U.S. & Canada); 
510 .00 (airmail fo r fo re ign countries) 

Availab le fo r MO Dl/1 11 , true MOD 4, MOD 11/1 2. 
Please spec ify. 

V' 306 
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WANTED 
Scripsit™ or 
SuperScripsit™ 
Users ... ~-

Now you can use that fa bulous word 
processor fro m Radio Shack with 
your non-Tandy printer! No po int in 
missing out! Yo ur printer CA N work 
great with SuperScripsit'"! 

PowerDRIVER 
These printers are fully supported 

EPSON MX-80/1 00 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! 

All features of SuperScripsit'" are sup­
ported to the fu llest capabilities of the 
printer involved. Drivers are easy to insta ll, 
easy to use, and no extra commands to 
learn1 

PowerDRIVER Only $29.95 each 

PLEASE SPECIFY PRINTER TYPE 

PowerSCRIPT 
A HIGH-POWER modification 
for Scripsit'" from Radio Shack'". 

Give Scripsit'" Full Power! PowerSCR IPT 
is a modification for the original ScripsiVLC'" 
which allows it to work on Model I or Ill 
and gives it the power of many of the 
newer expens ive word processors. Define 
printer codes forANYpri nter. Embed print­
er codes in the midd le of a line1 Alphabe­
tized d irectoriesi User-de fi nable printer 
fil ters! User-defi nable HELP-FILE! Cha in 
files together at print time from any part of 
th e text. Logical EXIT to DOS, optional 
automatic line-feed after C/ R. FETCH. 
CHAIN, and KILL command and more! 
Compatib le with most major DOS's. Simply 
use the enc losed IN STALL program, and 
you will be up and running in NO TIME! 
Includes full documentation. Get lots of 
new features for a very small pricei 

PowerSCRIPT Only $39.95 

US/Canacra Please add S3 00 Sh1pp1ng/ Handlmg Foreign $1 O 

PRODUCTS FROM BREEZE/OSD. INC _ 

-:.=-­ 11500 Slemmons Fwy • 

_ ~ Sui te 125 1•1!1+1 2 
:._ - Dallas. Texas 75229 _ 
::::::r­ 12 , 4 ) 484 ·2976 ,,-306 

s. Scrips11 and SuperScrips1! 
are Trademarks of Tandy Corp. 
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listing 2 continued 

170 REM **** TEXT ENTRY SECTION **** 
180 PO=l 5360 
190 PRINT@896,CHR$(30) ;" @TO REPEAT --- ARROW KEYS MOVE CURSOR ­
-- CLEAR KEY EXITS" 
200 C=PEEK(PO) :GOSUB290 
210 POKEP0,95 
220 L$=INKEY$: !FL$=" "THEN220ELSEA=ASC ( L$) : IFL$="@"THENR=l: GOSUB570 
:GOSUB290:GOT0220ELSEPOKEPO,C 
230 IFA=31THEN140ELSEIFA=9THENPO=PO+lELSEIFA=8THENPO=PO-lELSEIFA=9 
1THENPO=P0-64ELSEIFA=l0THENPO=P0+64 
240 IFA <> 8ANDA <>9ANDA <> l0ANDA<>91ANDA<>l3THENPOKEPO,A:PO=PO+l 
250 IFPO<l5360THENPO=l5360ELSEiFPO>l6191THENPO=l6191 
260 GOSUB290 
270 IFR=lTHENC$=INKEY$:IFC$<>""THENR=0:GOT0190 
280 IFR=lTHENCl=PEEK(PO) :POKEP0,95:FORI2=1T010: 
EXTI2:POKEPO,Cl :G 
OT0230ELSE200 
290 PRINT @983 ," PRINT @ = ";:PRINTUSING"#ll";P0-15360;:RETURN 
300 REM **** GRAPHICS ENTRY SECTION **** 
310 X=0: Y=0:GOSUB550 
320 D=0:SET(X,Y) 
330 C$=INKEY$:IFC$=""THEN330ELSEA=ASC(C$) 
340 IFA=31THEN140ELSEIFA=530RA=37THENR=l:GOSUB570:GOT0330 
350 IFA <330R(A>41ANDA <48)0RA >57THEN320 
360 IFA<48THEND=l:A=A+l6 
370 IFD=0THENRESET(X,Y)ELSESET(X,Y) 
380 IFA<lTHEN320 
390 ONA-48GOT0400,410,420,430,330 ,440,4 50,460 , 470 
400 X=X-l:Y=Y+l:GOT0480 
410 Y=Y+l:GOT0480 
420 X=X+l:Y=Y+l:GOT0480 
430 X=X-l:GOT0480 
440 X=X+l:GOT0480 
450 X=X-l:Y=Y-l :GOT0480 
460 Y=Y-l:GOT0480 
470 X=X+l:Y=Y-1 
480 IFX <0THENX=0ELSEIFX >l27THENX=l27 
490 IFY <0THENY=0ELSEIFY >38THENY=38 
500 GOSUB560 
510 IFR=lTHENC$=INKEY$:IFC$<>""THENR=0:GOSUB550:GOT0320 
520 IFR=lANDD=0THENSET(X,Y) :FORI2=1T010:NEXTI2 

530 IFD=lTHENSET(X,Y)ELSERESET(X,Y) 

540 IFR=lTHEN390ELSEGOT0320 

550 PRINT@896,CHR$(30) ;"5 REPEATS -- 1- 9 ERASES - SHIFT 1-9 DRAWS 

--CLEAR KEY EXITS" 

560 PRINT@982,"X = ";:PRINTUSING"#ll";X;:PRINT", Y = ";:PRINTUSING 

" 11 " ; Y; : RETURN 

570 PRINT @896,CHR$(30) ;TAB(l8)"PRESS ANY KEY TO STOP DRAWING":IFL$ 

=" @"THENRETURNELSEGOT0560 

580 REM *** * CLEAR SCREEN SECTION **** 

590 PRINT@896,CHR$ (31) ;"YOU HAVE ASKED TO CLEAR THE SCREiN --- PLE 

ASE CONFIRM (Y/ N)"; 

600 LINEINPUTC$:IFC$ <> "Y"THEN140ELSEFORI=0T0768STEP64:PRINT@I,STRI 

NG$(64,32) ;:NEXTI:GOT0140 

610 GOT0140 

620 REM **** STORAGE SECTION **** 

630 MC=4:BC=5:PRINT@832,STRING$(64,95) ;:PR~NTCHR$(30) ;" 

ANCEL WRITE SAVE LOAD" 
640 GOSUB860 
650 PRINT@896,CHR$(3l);:ONIGOT0140,670,670,790 
660 CLS:CLEAR50:PRINTCHR$(21) :GOT02000 
670 IFI=3THENS=lELSES=0 
680 PRINT@896,CHR$(30);"ENTER FILE NAME OF SOURCE PAGE=> ";:LINE! 
NPUTF$:IFF$=""THEN140 
690 PRINT@896,CHR$(30) ;"ON WHICH DRIVE IS THE FILE TO BE SAVED (0­
3) => ";:LINEINPUTDR$:IFDR$=" "THENDR$="0 " 
700 F$=F$+":"+DR$ 
710 OPEN"I",l,F$ : CLOSE 
720 PRINT @896 , CHR$(31) ;"THIS FILE ALREADY EXISTS --- DO YOU WANT T 
0 REPLACE IT (Y/N)";:LINEINPUTER$:IFER$ <> "Y"THEN680 
730 IFS=lTHEN750ELSEPRINT@896,CHR$(30);"WHAT IS THE STARTING LINE 
NUMBER= > ";:LINEINPUTLN$:LN=VAL(LN$) :IFLN=0THENGOSUB720:GOT0730 
740 PRINT@896,CHR$(30);"ENTER LINE INCREMENT=> ";:LINEINPUTIC$:IC 
=VAL(IC$) 
750 Z=l:FORI=lT013:L$(I)="":NEXTI:FORI=l5360T016128STEP64:PRINT@89 
6,CHR$(30) ;TAB ( 20)"READING LINE =>"Z:FORR=0T063:L$(Z)=L$(Z)+CHR$ (P 
EEK(I+R)) :POKEI+R,19l:NEXTR :PRI NT@I-15360,L$(Z);:Z=Z+l:NEXTI 
760 OPEN"O",l,F$ 
770 IFS=lTHENFORI=lT013:PRINT#l,L$(I) :NEXTI:CLOSE:GOT0140 
780 FORI=lT013:PRINTU,LN;"PRINT";CHR$(34) ;L$(I) ;CHR$(34) ;";":LN=L 
N+IC:NEXTI:CLOSE:GOT0140 
790 FORI=lT016:L$(I)='"':PRINT@896,CHR$(30);"ENTER THE FILE NAME=> 

";:LINEINPUTFW$:IFFW$=""THEN140 
800 OPEN"I",l,FW$ 
810 PRINT @0,;:FORI=lT013:LINEINPUTll,L$(I) :PRINTL$(I) ;:NEXTI:CLOSE 
820 GOT0140 

listing 2 continued 
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TIED UP BY 
STRING 

COMPRESSION? 
CUT YOURSELF 

LOOSE WITH 
TRASHMANTM 

THIS PROGRAM IS A MUST FOR 
EVERYONE WHO USES "BASIC" 

ON A TRS-80. It reduces string com­
pression delays by 95% or more. You 
suffer from these delays whenever you 
run a BASIC program. Your computer 
locks up for seconds, or minutes, and 
you may even think it's "crashed." 
TRASHMANFIXES THE PROBLEM! 

As soon as you start to use it, those 
delays will almost disappear. The pro­
gram is very easy to use, so you don't 
have to be a computer programmer to 
take advantage of it. It's written in 
"machine language and uses only 578 
bytes of memory for itself, plus 2 bytes 
for each "string" in your program. It 
worlis with other machine language 
programs and all the major operating 
systems. 

IT SHOULD HAVE BEEN BUILT 
INTO THE COMPUTER INTHE FIRST 
PLACE, but since it wasn't, look at this 
chart, and then order your copy today. 

. # ...· _,/' $ECOJ~DS DELAY >''pl:RCENT
STRINGS i NORMAL TRASHMAN IMPROVEMENT 
. · 10 . . '. :;1 .1 0 

250 • ·. '11.B 0.7 94 
500 . 45;8 1.6 96.5 

1000 .· '· . •j 3.5 98 
2000 :··· 7.8 . 98.9 
{Note: Not for use with The Home Accountant. R 

''... in those programs that use hundreds 
of strings arrays, the time saved· is out­
standing." 80 MICRO, Jan. '83 
Works great, had 45 sec. delays in 
printing, now almost no delays. D.T. 
"We have installed TRASHMAN in 
one of our most major programs and it 
has reduced the run time by over 
one-third! A.W.L. 
TRASHMAN is available on Disk 
for the TRS-80 Models I & III for 
just $39.95 
Allenl1on So ftwa re Publishers: TRASHMAN may be 
licensed for use with your packages. Call /or details .. 
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Listing-2 continued 

830 PRINT@832,STRING$(64,95);:RETURN

840 PRINT@896,CHR$(30);TAB(l8)"INVALID ENTRY --- TRY AGAINa:FORCO= 

1T01000:NEXTCO:RETURN 

850 REM **** MENU SELECTION SECTION **** 

860 I=l:PRINT@965,"LEFT/RIGHT ARROWS MOVE POINTER---- <ENTER> TO 

SELECT"; 

870 PRINT@CIJ(!+BC) ,PT$; 

880 C$=INKEY$:IFC$=""THEN880ELSEA=ASC(C$) 

890 IFA<l4ANDA<>l0THENPRINT@CH(I+BC) ,STRING$(3,32); 

900 IFA=l3THENRETURNELSEIFA=9THENI=I+lELSEIFA=8THENI=I-lELSE880 

910 IFI<lTHENI=MCELSEIFI>MCTHENI=l 

920 GOT0870 . 

930 DATA897,908,923,935,949,901,915,928,940 

940 REM **** ERROR HANDLING SECTION **** 

950 IFERR/2+1=62THENPRINT@896,CHR$(3l);"THIS DISK IS FULL --- PLEA 

SE INSERT A NEW DISK ·AND SAVE AGAIN" 

960 IFERR/2+1=54ANDERL=710THENRESUME730 

970 FORI=lT01000:NEXT:RESUME140 

2000 END 


End 

Program Listing 3. The Menu Maker linking program. 

10 REM ************************** 

20 REM *** THE MENU MAKER *** 

30 REM *** BY PETER G, SAVARD *** 

40 REM ************************** 

50 REM **** INITIALIZATION SECTION **** 

60 CLS:CLEAR1000:LN=l000 :SE$="/" :·IN=l0 :NT=l :DIMTM$ (14) 

70 CLS:PRINTCHR$(23):PRINT@212,"AUTOMATED":PRINT@276,"COURSEWARE":

PRINT@340,"DEVELOPMENT":PRINT@404,"SYSTEM,,,,•:PRINT@460,STRING$(2 

0,95):PRINT@596,"THE":PRINT@660,"MENU":PRINT@724,"MAKER" 

80 FORI=l4T0109STEP2:SET(I,0):SET(I+l,0):SET(l23-I,47):SET(l23-I-l 

,47) :SET(l6,(I-14)/2):SET(ll2,47-(I-14)/2):NEXTI:FORI=lT01000:NEXT 

I 
90 FORI=lT0250:NEXTI:CLS 
100 PRINTTAB(l0)"T H E M E N U M A K E R":PRINT: 
PRINTSTRING$(64,95)i:POKE16916,4
110 PRINT:PRINTTAB(5)"The MENU MAKER is a program generator. It wr 
ites menus":PRINT"which can be used on any disk to run BASIC progr 
ams.":PRINT:PRINTTAB(5)"You will be asked to enter the title of th 
e programs to be" 
120 PRINT"called and the file names used to store them on the disk 
.~:PRINT"After the last entry, type 'DONE' to end." 
130 PRINT:PRINTTAB(5)"There is a limit of 9 programs per menu." 
140 GOSUB550 
150 CLS:PRINT"UNDER WHAT NAME WILL THE MENU BE STORED ON THE DISK? 
": PRlNT" ( 8 CHAR, MAX) "pGOSUB570: IFIN$=" "THEN150ELSEIFLEN( IN$)>8 
THENPRINT:PRINT"NAME TOO LONGlll":GOSUB580:GOT0150ELSEF$=IN$ 
160 PRINT:PRINT"ON WHICH DRIVE IS THE LESSON TO BE WRITTEN (0-3)? 

";:GOSUB570:IFIN$<"0"0RIN$.>"3"THENPRINT:PRINT"ERROR - MUST BE 0,1 
,2 OR 3":GOT0160ELSEF$=F$+":"+IN$ 
170 . PRINT:PRINT"WHAT IS THE TITLE OF THE MENU ( 3 - 20 CHAR, LINES 
)":PRINT"IF THERE IS NO ENTRY PRESS <ENTER>":PRINT:FORI=lT03:PRINT 
I;"=> ";:GOSUB570:T$(I)=IN$:NEXTI 
175 T$=T$(l):IFT$(2)<>""THENT$=T$+" "+T$(2):IFT$(3)<>""THENT$=T$+" 

"+T$(3) 
180 REM **** MENU SET UP SECTION **** 
190 OPEN"O",l,F$:PRINT#l,"10 REM********************************* 
*" 
200 PRINT#l,"20 REM *** MENU MAKER MENU ***":PRINT#l,"3 

0 REM *** INITIALIZATION SECTION ***":PRINT#l,"40 REM ******** 

**************************" 

210 PRINT#l,"50 CLS:CLEAR 1000:P=206:DIM CH$(10,2):PT$=CHR$(244)+c 

HR$(245)+CHR$(246):PRINTCHR$(21)" 

220 PRINTll1,"611l CLS:PRINTCHR$(23):PRINT@212,";CHR$(34);"AUTOMATED" 

;CHR$(34);":PRINT@276,";CHR$(34);°COURSEWARE";CHR$(34)i":PRINT@340

,";CHR$(34)1"DEVELOPMENT";CHR$(34);":PRINT@404,"1CHR$(34);"SYSTEM,

,,,";CHR$(34);":PRINT@460,STRING$(20,95)" 

230 LT=0:FORI=652T0780STEP64:LT=LT+l:PRINT#l,70+LT;"PRINT@";I+INT( 

(20-LEN(T$(LT)))/2+,5)*2;","iCHR$(34);T$(LT) ;CHR$(34):NEXTI 

240 PRINT#l,"80 FORI=l4T0109STEP2:SET(I,0):SET(I+l,0):SET(l23-I,47 

):SET(l23-I-l,47):SET(l6,(I-14)/2):SET(ll2,47-(I-14)/2) :NEXTI:FORI 

=1T01000 :NEXT!" 

250 PRINT#l,"100 REM *** MAIN OPTION MENU ***" 

260 PRINT#l,"110 CLS:PRINTTAB(";INT((60-LEN(T$))/2+.5);")";CHR$(34

);T$;CHR$(34);":PRINTTAB(20)";CHR$(34);"ACDS APPLICATIONS MENU";CH 

R$(34);":PRINTSTRING$(63,95);" 

270 PRINT#l,"120 I=l:PRINT@896,STRING$(63,95);:PRINT@965,";CHR$(34 

ii"UP/DOWN ARROWS MOVE POINTER---- <ENTER> TO SELECT";CHR$(34);"; 


2Biil PRINT#l, • 13 0 C=l" 

290 PRINT#l,"140 READ CH$(C,l) ,CH$(C,2) :IFCH$(C,l)=";CHR$(34);"END 


Listing 3 continued 



Listing 3 continued 

";CHR$(34) ;"THEN150ELSEC=C+l:GOT0140" 
300 PRINTil,"150C=C-l" 
310 PRINT#l,"160 FORI=lTOC:?@212+64*I-l,CH$(I,l) :NEXT!" 
320 PRINT#l,"170 I=l" 
330 PRINTil,"180 PRINT@P+64*I,PT$;" 
340 PRINTil,"190 C$=INKEY$:IFC$=";CHR$(34) ;CHR$(34) ;"THEN190ELSEA= 
ASC(C$)" 
350 PRINTil,"200 IF A=l0 OR A=91 OR A = 13 THENPRINT@P+64*I,STRING 

$(3,32) ;" 

360 PRINTil,"210 IF A=l3THEN240ELSEIFA=l0THENI=I+lELSEIFA=91THENI= 

I-1ELSE190" 

370 PRINTil,"220 IFI<lTHENI=CELSEIFI >CTHENI=l 

380 PRINTil,"230GOT0180 

390 PRINTil,"240 PRINTCHR$(21) ;:RUN CH$(I,2)" 

400 CLOSE 

410 REM **** MENU OPTIONS ENTRY SECTION **** 

420 CLS:PRINT"After the last entry, type 'DONE'." 
430 I=l 
440 PRINT@3 84,; 
450 PRINT"TITLE NUMBER";!;"=> ";:LINEINPUTCH$(I,l) :IFCH$(I,l)="DON 
E"THENI=I-l:GOT0490 
460 PRINT:PRINT"FILE NAME= > ";:LINEINPUTCH$(I,2) 
470 PRINT:INPUT"ARE THE ENTRIES CORRECT (Y/N)";B$:IFB$="N"THEN450 
480 I=I+l:IFI>9THENPRINT:PRINT"NO MORE ENTRIES ALLOWED":FORCC=lTOl 
000: NEXTCCELSEPRINT@320,CHR$(31) ;:GOT0440 
490 GOSUB590 
500 FORLN=lTOI:PRINTil,l000+LN*l0;"DATA";CHR$(34) ;CH$(LN,l) ;CHR$(3 
4) ; ", "; CHR$ ( 34) ;CH$ (LN, 2) ; CHR$ ( 34) : NEXTLN 
510 PRINT#l,"2000 DATA END,END" 
520 CLOSE 
530 CLS:PRINT"You menu has been written and is stored with the fil 
ename":PRINT"<";LEFT$(F$,LEN(F$)-2) ;" >" 
540 PRINT@896,;:GOT02000 
550 PRINT@960,TAB(l8)"Press any key to continue."; 
560 A$=INKEY$:IFA$=""THEN560ELSERETURN 
570 LINEINPUTIN$:RETURN 
580 FORI=lT01000:NEXT:RETURN 
590 OPEN"E",l,F$:RETURN 
2000 END 

End 

Program Listing 4. The Student Reporter file reading program. 

10 REM ******************************* 
20 REM *** THE STUDENT REPORTER *** 
30 REM *** BY PETER G. SAVARD *** 
40 REM ******************************* 
50 REM **** INITIALIZATION SECTION **** 
60 CLS:CLEAR1000 
70 CLS:PRINTCHR$(23) :PRINT@212,"AUTOMATED":PRINT@276,"COURSEWARE": 
PRINT@340,"DEVELOPMENT":PRINT@404,"SYSTEM, ••• ":PRINT@460,STRING$(2 
0,95) :PRINT@596,"THE":PRINT@660,"STUDENT":PRINT@724,"REPORTER" 
80 FORI=l4T0109STEP2:SET(I,0) :SET(I+l,0) :SET(l23-I,47) :SET(l23-I-l 
,47) :SET(l6,(I-14)/2) :SET(ll2,47-(I-14)/2) :NEXTI:FORI=lT01000:NEXT 
I 
90 FORI=lT0250:NEXTI:CLS 
100 PRINTTAB(3)"T H E S T U D E N T R E P 0 R 

T E R":PRINT:PRINTSTRING$(64,95) ;:POKE16916,4 
110 PRINT:INPUT"WHICH DRIVE IS THE STUDENT FILE ON (0-3)";DR$ 

115 ONERRORGOT0220 

120 IFDR$ <"0"0RDR$ >"3"THENPRINT:PRINT"ERROR":GOT0110ELSEF$="STUDEN 

T/DAT"+":"+DR$ 

130 OPEN"I",l,F$ 

140 PRINT:PRINT"PRINT RECORDS ON (S)CREEN OR (P)RINTER";:INPUTPR$: 

IFPR$ <> "S"ANDPR$ <> "P"THENPRINT:PRINT"ERROR":GOT0140 

150 IFEOF(l)THEN190ELSEINPUT#l,N$,L$,DA$,S,NQ 

160 IFPR$="P"THEN170ELSECLS:PRINT:PRINT:PRINT"NAME: ";N$:PRINT"LES 

SON TITLE: ";L$:PRINT"DATE COMPLETED: ";DA$:PRINT"NUMBER OF QUEST! 

ONS DONE: ";NQ:PRINT"NUMBER CORRECT ON FIRST TRY: ";S:PRINT"SCORE: 


";INT(S/NQ*l00+.5) ;"%" 
165 PRINT:INPUT"PRESS ENTER TO CONTINUE";B$:GOT0180 
170 LPRINT"NAME: ";N$:LPRINT"LESSON TITLE: ";L$:LPRINT"DATE COMPLE 
TED: ";DA$:LPRINT"NUMBER OF QUESTIONS 'DONE: ";NQ:LPRINT"NUMBER COR 
RECT ON FIRST TRY: ";S:LPRINT"SCORE: ";INT(S/NQ* l00+.5) ;"%":LPRINT 
STRING$ ( 80, "=") 
180 GOT0150 
190 CLOSE 
200 CLS:PRINT:PRINT:INPUT"DELETE STUDENT FILE (Y/N)";D$:IFD$="Y"TH 
ENKILLF$ 
210 PRINT:INPUT"DO YOU WANT TO READ ANOTHER FILE (Y/N)";A$ : IFA$="Y 
"THENCLS:RUN110ELSE2000 
220 IFERR/2+1=54ANDERL=l30THENPRINT:PRINT"THERE IS NO STUDENT FILE 

ON DRIVE "DR$:RESUME210 
2000 END 

End 

~--~~:: 

F ASTER speeds up most TRS-80 
BASIC programs by 20-50% . It 

analyses programs whi le they run, 
then displays a simple change to 
sequence variables so the ROM will 
fin.cl them laster. 

You can use FASTER to speed up 
programs you've bought as well as 
programs you've written . 
"If you ... would like a significant 
increase in the run-time speed, then 
buy FASTER." 

80 MICRO (April, 1982) 
Models I & III, l 6-48K Tape 
or Disk, all DOS's. $29.95 

This ultra-fast machine language 
program reduces the size and increases 
the speed of most BASIC programs. It 
removes blanks and remarks in less 
than 3 seconds. 
Models I & III, Tape or Disk $19.95 
SPECIAL:FASTER & QUICK $39.95 

RPM TO THE 
RESCUE 

El~ I~'~~ I 
Find out if your drives need adjus t­

ment before you begin to lose files. 
SAVE on repair bi ll s . This easy-to-use 
program measures the rotational speed 
and fluctuations of your disk dr ives, 
aud warns you ii they are running too 
fast. too slow, or unevenly. 
80 MICRO (April, 1982) said: " If your 
drives have problems I recommend 
RPM before paying to get it repaired." 
Customers agree : 
"EXCELLENT - Has paid for itself 
already! Saved the cost of Radio Shack's 
doing the speed adjust!" (D.M.) 
Model s 1, 3 a nd 4 (in 3 mode) . We 
suggest you order a copy before you 
need it. 

RPM $24.95 
ORDER NOW, TOLL-FREE 

(800) 824-7888. oper. 422 

PR~ v 2 
Dept. G , Box 560, No. Hollywood, CA 91603 

(818) 764-3131 Information and Same-Da yProcessing 
TERMS VISA. MC. checks. COD P!e~1se dd $2.00shippinq 

in U.S. or O:inada $5.00 overseas. sates tax in C,1 . 
Mos! orde rs li!led \·11! h1n one day. 
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~ DEALER INQUIRIES INVITED. Service ! Service! 
C TERMS: CANADA All in srock producrs are shipped 

M .C. / Visa/ Amexandperso nal MICRO R.G.S. INC . wirhin24hoursoforder. 
checks accepted a l no extra cha rge . 75 1. CARRE VICTOR IA, SU ITE 403 Repair/ Warraniy service is perfo rmed 

en C O MONTREAL, QUEBEC. CANADA. H2Y 2J3 wi1hin 24 hours of receipr unless 
W ..D., please add $3.00. Regular Tel (514) 287 1563 orherwise i101ed. We accep1 C.O.D. , > Shipping: P lease ca ll for amount. . - foreign and APO orders. School 
ii: Not responsible fo r typog rap hica l errors. Canadian Toll Free 800-361-5155 and D&B corpora1e P.O.s accepred. 
Q Prices subj ec t to cha nge. 

::X:: T RS/80 Regi stered Tradema rk Ta nd y Corp. App le Reg istered Trademark Apple Computer Corp 

~ IBM-PC Registered IBM Corp . Fra nklin Registered Tradema rk Fra nklin Corp. Max/80 Regi stered T rademar k Lobo Inl. 

Q LOOS Reg. Log ica l Sys tem Inc. Dosp lus - Micro Sys tems Softw a re Newdos / 80. Apparat Inc . · 


Super Sale on New Hard Drives 

Introducing 

MEGADISK™ 
Winches ter , Hard Drive ready to 
run on the TRS 80 Model l/ lll / lV / 4P, 
Color Computer, l.B.M. -PC, Apple, 
Frank lin , Max / 80, Warranty 1 year 
Supporting LOOS , NewDos/ 80, Dosplus, 
TRSDOS 6.0 

DRIVE A HARD BARGAIN™ Complete Systems Starting at $999 .95 
Call Toll Free Ordering 1-800-343-8841 

-
-


High Quality Lowest Price 
Drive 0, 1, 2, 3 

for the 
Color Computer 
Starting at $199.95 

SOFTWARE SUPPORT, INC. 

271 Worcester Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. 1hru hi . 9:30 am 10 5:30 (E.S.T.) Sa l. 10 am 10 4:30 pm 
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Disk Drive Upgrade 

for Model III/IV easy to install system 


Starting at~ 


Call for new lower price 
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Starting at $169.00! Ne;:i~eow 
- Siemens - Remex - MPI - Teac - Shugart 

40 or 80 Tracks - Single or Dual Head - New 3 V2 '' Drivette TM 

2i 	 Our Disk Drives are Capable of Single and Dual Density Operation 

DISK DRIVES 
c 
iii 
:.: 
c 
= <m . en 

c
c;; 
:.: 
c 
= <m 
en 

c
c;;

Tabor :.: 
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The NEWEST Technology Capable of Operating on Most Popular Computers 

rn Drive a Hard Bargain!! TM For your TRS/ 80, Color Computer, IBM, Apple, Franklin, c
w 	 c;;> Max/ 80, S M.B.-20 M.B. Complete Systems...... from $999.95 	 :.:ii: c Diskette Breakthrough - 10 Pack in Library Case - ~1m~f~'~ICE ~ ::.:: rn 	 < 
Q PLEASE CALL FOR OUR MOST CURRENT PRICE REDUCTIONS. ~ 

TOLL FREE ORDERING GENERAL AND TECHNICAL 
1-800-343-8841 	 1-617-872-9090 

Disk Drives (0123) TRS/80-IBM-Apple-TI-Franklin-Max/80-LNW ...... .......... ..,.. 

Model I/Ill/IV Upgrade (Disk Drives - Memory) . . . . . ... . ..... . .......... . ...... ..,.. 

Printers-Daisywheel/Dot Matrix .......... .. ... ...... . ... ... ... ........ .. ... ..,.. 

Percom Double Density Controller (Model I) ............. .... ......... ..... . . .. ..,.. 


rn 
w Color Computer Printer Interfaces .. ....... ... .. ..... . . ........ ...... ......... ..,..

> Disk Drive Operating Systems . ............ . ........ ........... ... ............ ..,..
ii: c Repair Services Now Offered-FAST Turn-a-Round . . .. ....... .. ............... ..,..

::.:: rn Apple/Franklin Compatible Add-On Drives with Case & Cable .......... ... ....... ..,..
2i Diskettes in Library Cases .. .... ... ........ . . ..... .. ..... .... ................ ..,.. 


DISK DRIVE CASES AND POWER SUPPLIES ................ . .............. ..,.. 

rn 
w Printer Buffers 8K to 512K ... ........................... . ...... starting at $143.95 

> Holmes Model I/III Speed-up Mod . .............................. starting at $90.00
ii: c Cables-Printer/Disk Drive ..... .......... ... .. . . ............... starting at $16.00 

::.:: rn 	 Warranty on Disk Drives - 1 Full Year Parts and Labori5 

rn 
w 
> 	

SOFTWARE SUPPORT, INC. 
ii: 	 271 Worcester Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 
c 	 Hours: Mon . thru Fri. 9:30 am to 5:30 (E .S.T.) Sat. 10 am to 4:30 pm 
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:.: 
c 
:zi 

<m 
en 

c
c;;
:.: 
0 
=::.:: Service! Service! 

rn DEALER INQUIRIES INVITED. CANADA All in stock products are shipped <m 
Q 	 TERMS: MICRO R.G .S. INC. within 24 hours of order. en 

M.C./Visa/ Amex and personal Repair/Warranty service is performed 
checks accepted at no extra charge. 75 l, CARRE VICTOR IA, SU ITE 4o3 within 24 hours of receipt unless 

tn 	 C 0 D J d $ MONTREAL, QUEBEC, CANA DA, H2Y 213' C
W · · ., Pease ad 3.00. 	 Regular Tel. (514) 287_ otherwise noted. We accept C.O. D. , _1563

Shipping: Please call for amount. 	 'oreign and APO orders. School en> 	 Canadian Toll Free 800-361-5155 J ' ::s;ii: Not responsible for typographical errors. and D&B corporate P. O.s accepted. 
C Prices subject to change. C 
:-= TRS/ 80 Regis tered Trademark Tandy Corp. Apple Regislered Trademark Apple Computer Corp :zi<_
!! IBM-PC Registered IBM Corp. Franklin Regis tered Trademark Franklin Corp. Max / 80 Registered Tradem ark Lobo Int. m 
Q LOOS Reg. Logical System Inc . Dosplus - Micro Systems Software Newdos/80 - Apparat Inc. en 
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ASSIGNMENT AUTHORIZATION 

Assignment Number ..... .... ..... ... . Ass ignment 


Date Assigned ...... ..... ......... ........ .............. Type ............. . 


Period Covered .... ...... .... .. ..... ............ ..... .......... ......... .... .. ...... ........... ..... ...... ............................... .. . 


Scope and Objectives/Special Instructions/Comments (may be continued on reve rse) 

Travel authorized to ........ ............ .................................. ....... ....... ... .. ... .... .. ................... from 


........................ ...... ................ ...................... ................ ... ....... ....... and return . Approxi mate number of days 


travel to be performed ............................... .................. Number of daily returns .............. ...................... .. ......... . 


Number of overnight trips ............ .......... ..... ..... AUTHORI ZED: Rental Car ............... Taxi Fare(s) .............. .. . 


Period to be covered by Authorization ............................... .... ......... .. ..... .... .. ... ........... ... .... .. .... ......... ... ...... ... ... .. ... . 


Manager .. .......... ..... ..... ................................. .... Sup P. rvisor .... ...... ..... ... .... ... .... ......... .... ..... ... ... ... .. .. .... ........ .. ...... . 


In Charge ........ ......... ...................... .. .... ......................... ..... .... ... . 


Assisted by ........ ..... ...... .......................... ............. .. .. .......... ....... . 


Estimated Completion Date........... ..... ...... ...... ..... ....... ...... Estimated Number of Man·d.ays .............. ...... ..... . . 

Copy: Assignment File 
Employees named above 

Manager 

COMPLETION REPORT 

Report Number and Name ............ .... .......... . 

DATES: Field work: Began. ............................. Completed .... ... .. ...... .. ............ . 

Reports: Draft ...... ... ..... ... ..... ... .... .. Final ...... ...... .... ....... .............. . . 

Approved ..... .. ............ .... .... ..... .. ... ....... ...... ...... ... . 
(Manager) 

Figure 1. Supervisor's assignment authorization form. 

The agency has two primary func­
tions: to prepare audits and to provide 
financial technical assistance by analyz­
ing accounting practices, recommend­
ing improvements, and establishing 
procedures for financial operations. 

Almost all of the work we do is for a 
specific project. For management pur­
poses, we track employees' time on a 
per-hour basis so we know how much 
manpower each assignment requires. 

When a supervisor initially makes an 
assignment, he enters the estimated 
number of man-days required to finish 
the task and the estimated completion 
date on an assignment authorization 
form (see Fig. I). 

Each employee records the time spent 
on project assignments on a biweekly 
time report (see Fig. 2). The report is di­
vided into two sections, direct and indi­
rect time. 

Indirect time includes hours spent on 
leave and holidays and on training and 
administrative duties. 

Direct time hours are those devoted 
specifically to completing an individual 
assignment. Direct time is further 
broken down into a series of coded 
tasks (see Fig. 3). Employees report the 
number of hours spent on each type of 
task for each assignment. 

The Time Reports 
My program provides three reports 

for direct time worked for each pay pe­
riod: a summary of the hours each em­
ployee works on a particular assign­
ment, the total time the entire office 
spends on an assignment, and a work 
history for each employee. You can re­
view these reports on the screen or as a 
printout. 

The detail-by-assignment report gives 
you basic project assignment informa­
tion, including assignment number and 
date assigned, the detailed cumulative 
time each employee works on each 
assignment, and approximate personnel 
costs. Figure 4 shows a printout of a 
sample report-you'll find the screen 
display reports differ slightly from the 
printout versions. 

The summary-by-assignment report 
presents the project assignment num­
ber, date completed, estimated and ac­
tual man-days required, and total hours 
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The Key Box 	 ~ 
~ 

Models I, II, ID, 4, and 2000 
32KRAM 
Disk Basic 
Printer (optional) . 



SYSTEM DIAGNOSTIC 
ls your computer working correctly·~ Are you sure? Find out 

for ce rtain with System Diagnostic. which has complete diagnostic 
tes ts fo r eve ry component of your TRS-8 0 '" Mode l I. 3 o r 4. 
•ROM: chec ksum tests. 
•RAM: three tes ts includi ng every loca tio n and da ta va lu e. 
•Video Display: character genera tor. vid eo RAM. video signa l. 
•Keyboard: every key contact tes ted. 
•Line Printer: character tests with ad justabl e plat en le ngth . 
•Cassette Recorder: read. write. ve rify data. 
•Disk Drives: disk contro ll er. d rive selec t. trac k seek. read secto rs. 

fo rmatting. read/write/ve rify da ta with o r without eras ing. d isk drive 
tim er. disk head cleaner. Single o r double de nsit y. 1-99 tracks. 

• RS-232-C Interface: conn ector fault. da ta transmission. framing. 
data loop. baud rate generator. 
Individua l or co ntinuous tes tin g mode. repo rt s op tiona ll y written to 

line pr inter. Separa te versions fo r Mode ls 1. 3. a nd 4. (Cassette a nd 
ROM tests not included in Model 4 versio n.) 
System Diagnostic (specify Mode l) _.. ___ . __ . . __ .. _.. _... $99. 95 

SMART TERMINAL 
The intelligent communi catio n pro­

gram . Use your TRS-80 to commun ica te 
wi th oth er comput ers. bu lle tin boards. 
information services. tim e sharing. o r fo r 
da ta tra nsmiss ion a nd recep tion. 
•Memory buffe r ho lds data to be 

transmitted o r received. 
•Automatic transmiss ion from buffe r 
• Automat ic sto rage into buffe r 
• Characte r tra nslat ions 
• Data 	fil es compatible with word pro-

processors and BASIC programs 
•True BREAK key 
• Create "perso naliz ed" back-up copies. 
•Model 1/3/4 vers ion supports both cas­

se tt e and d isk systems. 
•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 
Combin es the functions of a check­

book program with budget analysis. 
compari sons. monthly and year to date 
summari es, and projections. 

Model 1/ 3/4 disk version _____ $59.95 
Model 1/ 3/ 4 cassette version _. $29.95 
Mod. 2/ 12/ 16 or IBM/ PC version $69.95 

MAILING LIST 
Main tains mailing lists of up to 1328 

names per disk fil e. Add, change, delete 
or find names. Sort according to data in 
any fi els. Labels printed in 1. 2, 3, or 4 
columns with adjustable tabs. 

Model 1, 3 or 4 version . __ . _. $69.95 
Mod. 2/ 12 or IBM/ PC version_ $79.95 

TYPITALL 
The most powerful TRS-80 Word Processor 

TYPITALL is a word processor which is upward compatible with 
SCRIPSIT'" for the TRS-8 0 '" Model 1. 3 and 4 . It in cludes many power­
ful fea tures. too numerous to li st here. Fo llowing are some of them: 
• Spell ing checker with 29.500 word dictionary ava ilable. 
• Verify 3.500 word document in less tha n two minut es. 
• Send any control or graphic/special charac te r to th e printer. 
• Print tex t on th e screen before going to th e printe r. 
• Send th e fo rmat ted tex t to disk fil e fo r la te r prin ting. 
• Merge da ta from a disk fil e during printin g. 
• Prin t formatt ed tex t during ed itin g (spooli ng) . 
• Assign any seq uence of keys tro kes to a single control key. 
• Ca ll up 16 HF.LP scree ns at a ny tim e. 
•Move cursor forwa rds o r bac kwa rd s by characte r. word. lin e. or page. 
• Reent er th e program with all text intact if you acc identally ex it wi thout 

saving th e tex t. 
•True Model 4 (TRSDOS 6) a nd Model 1 /3/4 versions. 

"If you like SCRIPSIT" . you'll probably love TYPJTALL." 80 Micro. 

TYPITALL demo version _.. _. __ . ... __ _. _ .. . _ ... _. _..... _ $49 .95 

TYPITALL complete version . ... __ . __ . __ . . _ .. _. __ _____ . $129.95 

TYPITALL with spelling checker . . _. _.. . . _ . . .. _........ $174.95 


TRS-80 '" MODEL III 

ASSEMBLY LANGUAGE 


A comple te course in assembly 
language. written fo r the beginner. 
Contents includ e: 
•The Z-80 in structio n se t 
•TRS-80'" Model Ill ROM and RAM 
•Using the Editor/Assemb ler 
•Reading. printing. and moving da ta 
•Arithmetic operations with int egers 
•Floating-point and BCD numbers 
•Logical and bit operations 
• Cassette input and output 
• USR subrou tines in BASIC 
• RS- 232-C data communicati ons 
•Disk input and output 
•The TRSDOS 1.3 disk operating system 

With the book you can also purchase 
Monitor #5, a comprehensive machin e 
language monitor and debugger program. 
(Monitor # 5 also avail. for Models 1 & 4 .) 

Book only . . . .... .. . . .... . . . $16.95 
Monitor #5 only .... __ .. _. _. _ $22.95 
Book and Monitor #5 on disk. __ $29.95 

SMALL BUSINESS 

MANAGEMENT 


SYSTEM 


An integra ted package that a llows 
yo u to use you r computer to manage 
a sma ll bus in ess. 
•Order Entry: enter orders. print invoices. 

and reca ll a nd change invoices from 
pas t orders. Use preprinted forms or 
p la in paper. 

•Bookkeeping: 	comple te general ledger 
by user-d efin ed ca tego ri es. 

•Accounts 	 Rece ivable: inte racts with 
order en try by invoice numbe r. 

•Inventory: com pl ete summary of 
prod ucts sold by pa rt number and price 
invoiced. 

•Installation package tailors th e pro­
grams to your business. 

Requires minimu m 2 floppy disk 
drives o r hard d isk. 80-column printer. 
Ava ilab le for: TRS-80'" Models 1/3/4. 
2/12/16. IBM/ PC. Kaypro II. and many 
oth er CP/M computers. 

All versions $250.00 

SMALL 

BUSINESS 


ACCOUNTING 

Based o n Dom e Bookkeeping Record 

#6 12. this program keeps track of income. 
expenses. and payroll for a small business 
(payroll not included in cassette version). 
Computes monthly. through last month. 
and year to date summaries. balance 
sheet. complete payroll records . 

Model 1/3/4 disk version_._._ $59.95 
Model 1/3/4 cassette version _. $29.95 
Mod. 2/ 12/16 or IBM/ PC version $69.95 
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by task category for each assignment 
(see Fig. 5). 

The summary-by-employee report 
gives the project assignment number, 
assignment title, and total hours to date 
spent on all assignments for each em­
ployee requested (see Fig. 6) . 

Project Minder doesn't develop proj­
ect assignment schedules or create em­
ployee time reports. Employees must 
still fill them out by hand. 

The Program 
Project Minder is menu-driven with 

full prompts at each stage. Independent 
subroutines are tied to the main menu 
(see Table 1). 

(Note: You need more than one Basic 
file to run this program; if you're using 
DOSPLUS, make sure you call for at 
least two files when you get into Basic.) 

To open a file, first enter a pay period 
date at the prompt. Then select option 2 
on the main menu, "Add assignment to 
existing file." You'll get prompts to 
number and name the new assignment 
and list the employees on the project. 
Once you set up your file, you can use 
option 4 to enter employee hours by 
task for each biweekly pay period. 

As you saw in Fig. 3, I assigned one­
letter codes to each task. Because our 
agency has two functions, I needed two 
categories for tasks, one for auditing 
jobs and one for technical assistance 
jobs. But the task codes aren't defined 
within the body of the program, so they 
can represent anything you want. 

The program calculates the personnel 
cost of an assignment based on an aver­
age rate of $145 for an eight-hour day. 
You can change that rate by assigning a 
new value to variable R in line 110. To 
compute costs by hour, assign R the 
hourly rate, and change the equation 
AC(A)=AD(A)*R to AC(A)=TT(A)*R 
in line 4320. 

The program allows a maximum of 
10 assignments for each file, and a max­
imum of 10 employees for each assign­
ment. In line 110 of the Listing, MA 
equals the maximum number of assign­
ments, and ME the maximum number 
of employees. If you raise these limits 
above 10, modify the screen display 
routine in lines 8000-8610 to handle the 
line scroll problem. 

I arranged data elements in a series of 
arrays. One-dimensional arrays hold 
basic assignment data (assignment 
number and title, data assigned, and es­
timated date of completion). Two-di­
mensional arrays handle the name and 
time distribution data for the employees 
on each assignment. 

Two-character variable names corre­



At JMG Software we feel that we have the best prices for Model 1/111/4 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 
industry. We st i ll 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 , J#C 
JMG is THE source for TRS-80 software. 

COMPARE THESE PRICES: 

Program 

LESCRIPT ...... ..... . . 
TALLYMASTER . . .... . . 
DOSPLUS 3.5 . ........ . 
DOSPLUS IVa w/M·ZAL . . 
SUPER UTILITY PLUS .. . 
TOOLBOX for LOOS . . . . 
MODEL 4 TOOLBEL T . . . 
MECHANIC SET .... . . . 
6.0 PLUS ..... .... . ... . 
LAZVFONT . ..... . .... . 
LAZVMERGE .... ... .. . 
DOTWRITER w/LDS . . .. . 
ZORLOF II .. .. . . . .. .. . 
LAZYWRITER ......... . 
ELECTRIC WEBSTER . . . 
GRAMMER OPTION ... . 
LC I PRO-LC .. .. .. . .. . 
EDAS I PRO.CREATE . . . 
DISASSEMBLER Ill ... . . 

(List) JMG 

(129.95) $ 99.50 
( 79.95) 54.50 
( 99.95) 84.50 
(169.95) 129.50 
( 79.95) 59.50 
( 69.95) 49.50 
( 49.95) 38.50 
( 39.95) 29.50 
( 49.95) 38.50 
( 49.95) 35.50 
( 44.95) 29.50 
( 99.95) 74.50 
( 69.95) 49.50 
(175.00) 139.50 
(149.95) 118.50 
( 49.95) 38.50 
(150.00) 129.50 
(100.00) 84.50 
( 40.00) 34.50 

remember to enclose 2.50 for sh ipping costs . 

OUR GUARANTEE: 
We sell on ly top-quality software. 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 
for programs under $50 ($5.00 for programs 
over $50). We also ask that you send us a 
letter stating the reason for your return . 

CHECK OUT OUR GAMES: 
SUPREME RULER PLUS ... . .. ..... . $26.50 
INFOCOM'S PLANETFALL ... . .... . ... 39.50 

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

FLIGHT SIMULATOR . . ......... . .... 29.50 
FOREST FIRE DISPATCHER . . . .. . . . .. 26.50 
NUCLIEX (Disk) .. .... .. ....... ...... 14.50 
N UCLIEX (Cass) .... . .. . . . . ... . .. . . 12.50 

BIG FIVE'S WEERD (D) . . . . . . . . . . . . . . 9.50 t--------------_,,•
BIG FIVE'S WEERD (C) . . . . . . . . . . . . . . 7.50 
GALAXY INVASION (0) . . . . . . . . . . . . . . 9.50 
GALAXY INVASION (C) . . . . . . . . . . . . . . 7.50 

WRITE FOR OUR 

FREE CATALOG! 


And there's MUCH MORE in our Catalog! 

WE STOCK SOFTWARE FROM: 
MISOSYS - POWERSOFT- ANITEK - ALPHABIT COMMUNICATIONS 
- PROSOFT - MODULAR SOFTWARE - LINDBERGH SYSTEMS ­
HOWE SOFTWARE - THE ALTERNATE SOURCE - COSMOPOLITAN 
ELECTRONICS- SUBLOGIC COMMUNICATIONS - INFOCOM - LYNN 
COMPUTING - IJG - CORNUCOPIA - SIMUTEK - AND MORE! 

TO ORDER: 
When ordering please specify the Model of compu ter that you own , 
the exact program(s) wanted , and the method of payment. We ac · 
cept Check, Money Order, VISA, MasterCard, COD, and Gold . For 
charge cards, please specify card number and expiry date. Please 

*CONDITIONS OF OUR PRICE GUARANTEE: 

We will beat any legitimate price advertised in this 
issue of this magazine for any software product 
that we carry, whether it is in this 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. 

OTHER GOODIES: 
NANOS REFERENCE CARDS: 

Model I BASIC/Assembly . . . . . . . . . . S 3.50 
Model Ill BASIC/Assem . . . . . . . . . . . . 4.50 
Z-80 Reference Card . . . . . . . . . . . . . . . 3.50 

MICRO-LOGIC PLASTIC CARDS: 
Z-80 Reference Card . . . . . . . . . . . . . . . 4.50 
8080/8085 OR 8086/8088 . . . . . . . . . . . . 4.50 

MICROCHIP JIGSAW (500 pc) . . . . . . . . . 7.50 

TO ALL SOFTWARE AUTHORS: 
J MG Software is actively looking for new programs to carry 
in our line. If you have written a quality utility, game, 
business program, or such, then we'd be interested in see­
ing it. Authors guidel ines available on request. 

OUR " ORDER LINE": (416) 389-6086 
If we would have a "Tol l Free" number, it would cost us $2.00 1or 
every call we received; therefore we have chosen another method. 
Since almost all long distance phone orders cost LESS than $2.00, 
we wi ll GIVE 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 ! 

THE FINE PRINT: 
Shipping Charges are $2.50 in North America. $5.00 overseas. 

All prices in U.S. Funds. 

Please allow 1 10 2 weeks for Persona l Checks lo clear. 

Add $1 .50 for COD Charges. 

Model Ill programs will also run on Mod 4 in Ill mode. 


P.O. BOX 598 

FALLS STATION, 

NIAGARA FALLS, N.Y. 

U.S.A. 14303 


.~ 126
OR 

710 UPPER JAMES ST. 
HAMILTON, ONTARIO 
CANADA L9C 2Z8 
(416) 389·6086 



kCount 
a WHERE 

QUALITY PROGRAMS 
MEET COMPETITIVE PRICES 

2701-C W 15th• SUITE 32 4 •PLAN O. TX 75075 • (2 14) 680-8268 

FREE SOFTWARE 
Order over $100 or more 

and select one of the following. 
Mas terOirect ory, Gr een Window t, II, Ill. or IV 

Plo tt ing Gra phs for Vid eo Di splay, Pl otting G<aph s 
for Line Pri nt ers. or one of the Mos tly Ba sic Seri es. 

Order over S200 and select one of the 
following, AOS Utili ties. SuperKeys 

Keyboard Utility, Voyage of the Vat>.yiie or 
Clean Slate 

All MOD Ill programs specified in this ad wiil run on the Model 4 (in the MOD Ill mode). 

APPLICATIONS 
MASTERDIRECTORY MOD Ill ... ....... 29.95 
SUPERDIRECTORY MOD I/Ill . . ... ... . . 44.95 
DATAGRAPH 1/111/4/MAX SPECIFY ..... 74.99 
DATAGRAPH PIE CHART OPTION . .. .. .. 34.95 
AGRICALC FEEDER PIG ...... ..... . .. 49.95 
EE LADDER NETWORK I/Ill. ... . ... ... 39.95 
EE LADDER NETWORK TAPE ... . ••.... 29.95 
THE BASIC CHECKBOOK I/Ill ... ..... . 64.95 
MTERM 1/111/4 ... . .. .. .. . ......... 64.99 
LOAN AMORTIZATION Ill. ..... . .. . . . . 29.95 
l'DWERMAIL PLUS 1/111/4 ..... . . .... 124.95 
TEXT-MERGE FDR PDWERMAIL + ...... 49.95 
DESCRIPTIVE STATISTICS CASS ...... 20.99 
ELECTRONICS I 1/111 CASS .... . . ..... 20.99 
ELECTRONICS II I/Ill CASS. .. .. ... ... 20.99 
ELECTRONICS Ill 1/111 CASS . ......... 20.99 
ACTIVE FILTER DESIGN I/Ill CASS ..... 20.99 
MOSTLY BASIC SCIENTIFIC CASS .. . .. 14.99 
MOSTLY BASIC EDUCATIONAL CASS .... 14.99 
MOSTLY BASIC HOUSEHOLD CASS.... .. 14.99 
THE TEST GENERATOR MOD Ill....... . 34.95 

.. 
GRAPHICS 

PDWERDRAW I/Ill. . .. . .... ... ...... 34.95 
DATAGRAPH I/Ill/SPECIFY PRINTER .. .. 74.99 
DATAGRAPH PIE CHART OPTION ..... .. 34.95 
GRAPHIT. . ... . . . . . ............... 3t95 
PLOTTING GRAPHS PRINTER CASS .. . .. 20.99 
PLOTTING GRAPHS VIDEO CASS ... .. .. 20.99 
ADS UTILS. SCREENPACKER PLUS... . .. 49.95 
PDWERDDT II I/Ill SPEC. PRINTER .. ... 59.95 
DDTWRITER 4.0 I/Ill DR 4(SPECIFY) 74.95/94.95 

..._DDTWRITER 4.0 I/Ill WITH LOS ... .. .. 94 . 9~ 

F ~ 

WORD PROCESSORS 
& PRINTER DRIVERS 

FOR 
SUPERSCRIPSIT 

TYPITALL 1/111/4 SPECIFY . . . .... ... 119.95 

TYPITALL W/SPELLING CHECKER. . . .. 169.95 

ELECTRIC PENCIL 2.0Z I/Ill . .... .. . .. 79.95 

M-SCRIPT 1/111/4 .... . .... . .. . .. .. . 79.95 

ZDRLDFF II 1/111 ..... • • . ••• .... .... 58.99 

LESCRIPT 1/111/4 .. .. .. ..... .. ... . . 109.95 

CLEAN SLATE I/Ill . . .. . . . .. . ... ... . 49.95 

PDWERDRIVER-0 DKIDATA 92 . . . .. ... 29.95 

POWERDRIVER-E EPSON . . . . . .... ... 29.95 

POWERDRIVER-P PRDWRITER ..... . .. 29.95 

POWERDRIVER-S STARWRITER ....... 29.95 

PDWERDRIVER-FX ANO RX EPSONS .... 29.95 

POWERDRIVER-A LEADING EDGE 1020... 29.95 

EPSON DRIVER COMPILER . ... ....... 29.95 

POWERSCRIPT fOR SCRIPSIT I/Ill . .... . 34.95 


.... .... 

OPERATING 

SYSTEMS 


CP/M 2.2 MONTEZUMA MOD 4...... . 199.95 
DOSPLUS II 11/12/16 (Z-80) . ... .. . . . 194.95 
DDS PLUS 4A WITH M-ZAL* ..... . ... 139.95 
DOSPLUS 3.5 1/111. .. ......... .... . 94.95 

DDSPLUS 3.3 MOD I S DR DD . ... . . . .. 39.95 
HARD DISK DRIVERS FOR DDS PLUS .... (CALL) 
MULTIDDS 1/111/4* ... . .. . ... .... .. 84.95 

* MAX·BO VERSIONS AVAILABLE 

11 you· re ti red ol your presen1tedgc1-lircd ol !os! cla ta·!ired nl havmg 
to rclcr to instructions and !ired ot i! snon-professmnahsm. you neerl 
tlie FRN General Ledger 

Multiple Cash Accounts ... Deparlrnentali1e any account ...You selec t 
which accounts print on income statemen1 & balance sheet ... Real 
tin~e \ransac!ion posting ... no more halcti process ing ... total audit 
lra1I. We llave whal we believe to be thefinest general ledger tor the 
Mmlel Ill on the marke1. Cal l for more de1ails or orr1er now. A mosl 
pl ea sant su1prise1 

REDUCED TO 149.95 

BOOKS, CHARTS & MISC 
MOD I. Ill & COLOR INTERFACING . ... . . 14.95 
INSIDER SUPER UTILITY 3.0/3.2 . ... .. . 17.95 
INSIDER SUPER UTILITY 2.2Z . .. ...... 17.95 
SUPER UTILITY TECH MANUAL 3.X . .. .. 13.95 
TRS·BD/Z-80 ASSEMBLY LIBRARY...... 31.95 
TRS·BD DISK & OTHER MYSTERIES .... 19.95 
THE CUSTOM TRS-80 & OTHER MYST. .. 26.95 
MICROSOFT BASIC DECODED ...... . . . 26.95 
MACHINE LANGUAGE DISK 1/0 . . ...... 26.95 
BASIC DISK 1/0 & OTHER MYST ... . . .. 26.95 
HOW TO DD IT ON THE TRS-80 . ... . ... 26.95 
TR SOOS 2.3 DECODED & OTHER MYST.... 26.95 
BASIC FASTER & BEITER . ..... .. . . .. 26.95 
BFB LIBRARY DISK 1/111 ..... .. ...... 16.95 
BFB DEMO DISK 1/111 . .............. 16.95 

TR SOOS 6/LOOS PROGRAMMERS GUIDE ... 1 B.95 
GREEN SCREENS l/ll/lll/4/4P.. . ... .. . 16.95 
DISKETIES SSOD 10 IN PLASTIC BX. ... 19.50 
CLEAN SLATE THE BOOK ..... , ..... 15.95 
PROFILE 3+ CDMl'llANDS WALL CHART* ... 4.00 
VISICALC COMMANDS WALL CHART* ... . 4.00 
WPERSCRIPSIT WALL CHART ~- . .... .. 4.00 
MODEL Ill BASIC WALL CHART ~ ...... . 4.00 

• CHARTS NOT SHIPPEO AS SEPARATE OROER 

UTILITIES 
MONITOR #5 1/111/4 SPECIFY... .. .. . 22.95 
THE TOOLBOX FOR LOOS . . ..... . . .... 49.95 
LC COMPILER/EDAS ... .. .. . . .. . .. . 139.99 
ALCDR CLANGUAGE COMPILER. .. . ... 139.00 
ALCOR EDITOR I/Ill.. . .... . .. .. ..... 49.00 
ALCDR ADVANCED DEVELOPMENT PKG... . 69.00 
ALCDR CCOMPLETE SYSTEM . ..... . . 250.0D 
ALCDR PASCAL CROSS REFERENCE. . ... 29.00 
ALCDR MULTI-PROCESSOR ASSEMBLR ... 69.00 
ADS SUPERKEYS......... .. .... .. . . 35.00 
6.0 PLUS ................ .... . ... 39.95 
THE TOOLBELT MOD 4 ..... ...... .. . 49.95 
IMPAKT FDR BASIC I/Ill .... . ... . . .. . 39.95 
PRD-CESS MOD 4 APPEND CMD FILES . . . 37.95 
PRO-CREATE MOD 4 ED/ASSEMBLER .. . 94.95 
PRO-CURE MOD 4TO CP/M TRANSFER .. . . 46.95 
PRO-DUCE MOD 4 DISASSEMBLER.. . . . 37.95 
PRO-PADS MOD 4 P~RT. DATA SETS . . . 37.95 
ENIGMA ENCRYPTION UTILITY ........ 39.95 
BASIC·S COMPILER SYSTEM .. . . . ... .. 34.95 
M-ZAL RELEASE 3 MOD I/Ill .... . ... . 84.95 
ZUES EDITOR/ASSEMBLER 1/111/4 . .. ... 74.95 
'MASTER MECHANICS SET FDR LOOS ... 34.99 
HASIC (SPECIFY DOS) .... .. ...... . 49.95 
SYSTEM DIAGNOSTIC 1/111/4 .......... 89.99 
CONV3T04 . . .. ...... ... ........ . . 44.95 
TRANSFER 1/111/4 TD/FROM MSDOS .. . . 59.95 
TRASHMAN................ .. .. . .. 34.50 
FASTER ....... .. . • .... .. ... .. ... 24.95 
RPM . .. .... . ....... ...... .. .. . . . 22.50 
DSMBLR 1111/111 ..... . . ... . . ..... . . 34.95 
XCALIBUR XVCSDRT ... . .. .. . ....... 25.00 
XCALIBUR XU UTILS ..... ... ..... ... 45.00 
PRD-ZCAT MOD 4 CATALOG UTIL . . .... 27.95 

.. 
INSTRUCTIONAL 


VIDEO TAPES 

VHS/BETA 


PROFILE Ill PLUS . .. ..... .. .... .... 36.99 

SUPERSCRIPSIT . ..... . ..... .. . . ... 36.99 

LAZV WRITER . . . . . . . . . . . . . . . . . . . . 36.99 

NEWDOS·BO . . . ... ... . ... . ... . .... 36.99 

SCRIPSIT ... . ......... . .. .... ... . 36.99 

TRSDOS 1.3 (MOD Ill) .. .......... . .. 36.99 

TRSDOS 6 (MOD 4) . .. .... .... .. .. .. 36.99 

TRSDOS 6 DISK 1/0 (MOD 4).. ........ 36.99 

TRSDDS 1.3 DISK 1/0 (MOD Ill) . .... .. 36.99 

MULTIODS .... .. . .. ...... .. .... .. 36.99 

DOSPLUS .... .... . . • •• . . ... • •.... 36.99 

LOOS 5.(X) .. .. .... ... ..... ... .. . . 36.99 

VISICALC ....... . .............. .. 36.99 

CP/M 2.2 MONTEZUMA (MOD 4) . . ... . . 36.99 

MULTIPLAN (MOD 4) . .. .... .. .. . . ... 36.99 

PFS FILE (MOD 4) . .. . ... . ... . ... ... 36.99 

MOD I LEVEL II BASIC .. .. ...... . ... 46.99 

MODEL Ill BASIC . ...... . . .. ..... . . 46.99 


.... 

http:74.95/94.95


NEW ITEM! 
TRS-80 Encyclopedia 

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 

~JUST 
~REDUCED 
ULTRATERM NOW 39 95 

1Vor!lan 10w/Aulo l~ 

1 1 1 1 1, ~fu~~~1~'1~~~ai~~~~.~~c~~ii11~e~1~et~: , : :, ~.1~~1~ ~~~~~ 1 1~;1~ ~·,lg~'.~ .,\: ,,.,0'ile I' a n5!e• !:in~ l 1nn Jn'.I lie • c:1r1 . e•>1on u t 11.11e~ l'I' tJ111te1 1•1 

~.~·~:;,~~:i~,n~ .0:1~~. ~~ u~'.Jf1r;·, ~: r;,,~~~1J~~ : ;~:~~: ~~~:~ · Jr~·;.,~~(~ 
1110 ,.,. s 1ull :ont•n1 1• a'l1 !he r· ~·1\>t11 ! lmg 1•111>ule· dll!l un.men1e1 
ioe· at ion .t11'1t 'Ne• ~ •flll ·1n1~ 1e· • Soi. · \··~ .. re.nu• t' re1\ v"ll• 
'vot 1.itgomg 'Tll'S\Jges ·1n " 1e :Yntom hJll 11 lhe \. 'tt''l ,. r111r 
n"o1i.r111 message\ J'e 11.sw 1,, ~ ,,.. rrie rno , , :'1" \ •een • r u1• 
l•~e pr1nte· suOPO' ' • Un1. e·\,JI ,\ Sfl1 1ri--n1' to•e 1..1nv111\Wl!1 1•1 1 
'!Cephon 'N1!h me'l10"1 r'l(lut 'lu!our !lu11e· \~DP"-'! \ !ti dy~ :ie• ,. ee·1 
ni•J:le·s :1etays!le1 ....ee•1hit \ .tnJp•nn10' ··m1·,11e:J"J'l\" l•\'>•n•1 

r J' ;on1odlat11hly ... ,111 • • 'lu~11 ,. <t'' ~·1 \ tern \ ~ rit.1 nte· nn ' 1nunu\l 1 
11 m1a y\ lhe Jfll rll;'I ' 1t 1·ee •rwn1·v 'e1"11,1 0•1r1 ~ .,.,1'1erie 1e· 11'1e tJ.JTre· -<. 
1nJSI! • r .1tl !edtu·e:1ho\ I D'OQ'drTl !nJT SuODO' !SPRINI 1r1 1llR l<'1 ! 
r ol(l1'1 '<, !11mD1 <;1· ~n :J d ,J!(l'lldli j ll / 'fl ll<_ Jlo> <, t 'l'l !1'11e ! <; ! <;Pl ! 111 

lhe11n , , 1ie"1o •y '.n 1i1oeo • A ,,rri0• 1 '11M1 P•1;i111tie • \•.1~ · e:1ir1 
D"Ml'\'I\ mt~ )"11'e l'; e ,. ~ ;i! 'I [1 1 '.1 0[) I,. MOD 11 • 

~ONLY 
~ 82.50 

I An Oulstanding 
Financial Plann~ 

• M 1in11 1nsuo10 1 00~1 c1teQ011ts • Ketoslr1tkoluo10 1iu 
trieu.DOOl!s • Punts ch«:ll.s. 11oesueo • P11n1s • oerson11 Nlinte 
siatement 1~ 1ndopense sum1N1y • P!1nls net wOl'lh s1 11ement 
• P1 ()'1'10ts I.S I !)ink l !O)l'.:l~h(ll'I • A~s the o ttnSIOl'IS on 
rrtJlllOle O.skertes • One Ol'OOlim hill(JIU U SI\ Ch«: ll.DOOllS. cr ed11 
Cifds •nd OI~ ~iblllhes ind e•oenses • Untmled 1'1flJll lml!.K hons. 

Now program in the "C" language 
compiler subset for LOOS. LC gener­
ates Z-80 EDAS IV source code as 
output. Compiled programs run on both 
MOD I and MOD Iii. Save $60.00 with 
the best LOOS editor assembler pack­
age on the market. Over 200 pages of 
documentation. Requi res 2 drives and 
48K FOR LOOS MOO I/I ll 


MOO 4 VERSION AVA ILABLE 


ililllilm 49.95 

I ~ 
Powersoft does it again with acollection of 16 
of the most popular LOOS TOOLBOX utilities 
re-published for TRSDOS 6.0 running on lhe 
MODEL 4. Now enhance your MOD 4 
TRSDOS with lhis powerfu l set of utilities. 
Complete with detailed manual onhow to use 
each utility program lo do the many things 
the TOO LBOX for LOOS was famous for. 

Model 4 

ICS PROFESSIONAL 

NEW SUPER UTILITY+ 
VERSION3.•2 

Includes Operators Manual 
and 2nd Backup Disk 

The Book Inside SU+ 3.2 

This complele re lail invenlor y. invoici ng and sale s 
regis ler sys lem will mainlain ov er 2. 500 ilems on 
MOO 111 lloppies wilh buill in accounl ing lorsal es la x. 
sales type and 9 dillerenl sales people. Print s sales 
re gisters. invoices and ma ny dilferenl inventory 

hsc11OI' ultndir yur • Tr i nsxhons JT\i'f be -so1ir · •mono 01lfften1 
budl)et CileQOlltS • Fl1~s IWlSitllOl'IS IOI' I•• p.i•pose s . M11n111ns 
lrins«honMtory • PIO•IOe S H1·Aes 11r• l)hlcS I01 1ny citt90l'y bybir..... 
Ttieoioo r1m 1lstll00ts 1llS1 il)(lu1 euryltq 'j(ll,l'Cl 1sk olipe1soni1 
ti ru.ra PitkiQt­ - Pop.il1 r Comouhno, Novernbel 198? 

MOO UI 

H£CTllOlllCS I 4 ,llOGllAMS 
HECTRO Jll lCS117 PllOGllAMS 
HE CTllOll1CS Ill I PllOGIUMS 
ACTIVE Fl lTEllOESIGll~nDGllAlllS 

EE LA DD Ell ll ETW OU I PllOGllAM 
MO STLY U SI C EDUCATIO Hl 6 nOGllAMS 
MO STLY IUIC SCIEll Tlf lC 1 Pll OG llUIS 
IOTAGE OFtAL KY lllE I PllOGll UI .. 
DES CRl'TIVE STATISTI CS J Pll OGll H S 
TI ME OUllGEOll wono HISTO ll YJ PllOGllAlllS 
TI ME DUllGEO ll U.S HISTOllYS PllDGllHS 
PlO mll GGllU HS FOii UllE Pll llTEllJ PllOGllHS .. 
PlOTil ll GGU PH S fOllWI DEOD IS PLA TSPllDG llHS 
MOST LYIASIC HD USEHO tD ID Pll DGUIS .. 

llEUIL 
3495 
3495 
JU~ 

3495 
5495 
2495 
2495 

THE FINEST MAILING LIST JUST GOT BETIER. 
Now merge clata lrom Powe1 Ma11 Plus :o 
crea te cus1011111 ed lor111 le tt e1s. spec ial n1a1I· 
1119 rlem s. special label or l1sl lo1111a ts an d 
mor e Ea sy to use w1 lh you1 ex isting wor cl 
processor 
PUBLISHED BY POWERSOFT 

1111lj '°'"'''~ P•worM lll Pin .......... 124.95 
Tu t·Merge . 49.95 

Mnn I Ill 1 MA'X 811 SDfrtr\ 

GRAPHIC GAMES 
AND 

SIMULATIONS 
VOYAGE OF THE VALKYRIE I/Ill. ..... 29.95 

VOYAGE OF THE VALKRIE TAPE ..... . 19.95 

MELTDOWN (NUCLEAR POWERPLANl) . .. 19.95 

GAMEPAK-3 (FUNFACE. MATCH. ETCJ ... 29.95 

PRO-PIX NFL VERSION .. . ... . . - . .. 29.95 

, 


Rev1eweo as thebes1 p1oolreaaer and spellingchecker 
on lhe market Wo1 ks Wllfl SC RIPS IT LAl"f WR ITE R 
ELECTRICPEN CI L. ZO RL OF NEWSCRIPT COPYA RT. 
aM ACO RN'S SUP£ RSCR IPS11 Separate version avail· 
able 101 R'S SUPER SC RIPSIT Sold with correc11ng 
re ature 101 14 9 95 
OUR PRICE . . .. .. 119.95 
HYPHENATION OPTION• ......... .. . 39.95 
6RAIUUR & STYLE CHEC KER • . . 39.95 

MOD li ll l 

"Nole t1yohena11on & g1ammar options are not 
ava11aote tor all woH.l processors t..sk when oroe11ng 

VARKEEP 
Can save var1;i bl e s lo be passer! tori1her ba sic prog ra ms 
allows basic program rhammg conlams a ba s 1r load er 
program wh ich deletes 1! selt lo provide add 1l1ona1 
memory space. occupies 7?0 by tes ol use r ram 

Scrt11,1chr Pin: 
Allows drawings 10 oe created by moving a cursor 
around the screen provides a norma l !ypewr1ter mode 
which produces uppe1 ami lower case 1e 11 er s produces 
larger tell er s nine te ll er s pe r hne five lines per screen 
Mod t nr Mod 11 1speci l y 

reports on 80 or 132 col Printer. Tracks backorders 
and will also re-ord e1 on piedelermined quantities. 
Also maintains cost ol entire inventory. A GREAT 
VALUE' 

MOD I/Ill 

1nl0Scan 1s an 1nto1m a1 10nu1 1hly1ha1 is used 10019an11e. stOl'eand 
1et r1e ve any lype 01 usetul mtorma l10n in an y !ormat 
11cOl'T'Cmes 1he !eaturesot awOfaprocessor. oalabase manager ind 
1nl0tmatl0f\ retrieval an<I a1sp1ay u111i ty Yru comoose 1n1orma1ion 
1ec0toson1hescteen us inothe wo1C1piocess1norea1ure. 1n1nylOl' ma1 
youl!kefachrec01ClrS C1t sc11bea by l l 7character key ph•ase lha1 
you spec1ly Once o uled the mlounal10n Me's ~eyphrases can be 
sc1m-.eo asaMtonthe screen using an in1press1Ve key scanbracket 
Yru scrotl Ille keyoruases lh•u the tirackel s w1lh the auow keys on 
you1 keyt1oa1a Wtien ltieOesneo t<eyphrase is rouno.you piess a 
s1ngle t< ey an<llht COl' leS[lOl'ld1119 1ntorma 11on 1ecorcl 1s re1r1evedlrom 
c11sk andel1splayecl on thesinen l11e 1eco11J o1so1ays ine•act1v1he 
same forma l as you use<l 10 crea te 11 You can eYe n r1es1gn vour own 
lorms tO" lill 1n" 

MOD 1/ 111 MINIMUM 48K I Drive 

AOS UTILITIES #I INFOSCAN 

hey said 11coulon·i be done bul 11 wa s he gap has een 
closed between MSDOS baseo compu1ers aflCI me I ANDY 
MOClel I 111 4 ·mlh a remarkahle new uhhly callro !RANS· 
FER Imagine bemg able toreao cr"iy horn anaevenw111e 
to any MSOOS version 1 01Sket1e using a I Ill 4 rompu1e1 
Now vr•u ca n' Complelely MFNU DRIVEN JUS! loao JBM 
Compat1tile TR ANSFE R 11110 a Mooet I 111 4 msen an 
MSDOS disk. and you·1e reaov ro go' IRANSFE Rwill even 
lormat an MSDOS01sk r1 gh11n !he 111 14' W1lh TRANSFER 
on lme you could move t>a s1c orog r;irns (special t1l 1ll ty 
111ctudeD wilt conver1nas1c p1og1ams 1n!ocompressed rnrm 
lnr opera tion 11nder MICROSOfl tH'>IC) 1ransfei da ta !1le '> 

and much mo1e 
110 1£ '(111.i '"11"1 ll<tn· t .", 1 •l·•~ i:., .181>. 1 r~1 .• h11.:.-· ·~1.1 l.INlf- I 1 

NOW ONLY 17.95 
Experience a legend with the 

program voted as the outstanding 
utility of 19e2 and 19e3. 

MOD I or MOD Ill Protected Media 

~ONLY 
~ 74.95 

I RUN YOUR OWN 

BULLETIN BOARD~ 

Yourcomoute1 Decomes a mm1 ·tommunicahons llt lwork BBS·80 allows a 
per son toeichangemessageS01 mlomahon v1alhe 1tle0/10ne Atcesscan 
De completely PiJb hc pma1t 10 1u1rou1e1J user s or \1m11ta to ce r1a1n 
1nd1v1Cl ua ls BBS·80 cin !tHe mtSS•QtS on 1no1her lerm1NI aChnll as• 
••oia.eleclr0111c mailman BBS-80 provides some ol1he most i CI VintelJ i ncl 
:'!'()St convtnitnl !uh1tes eve1 1rc01P01i1ed m • miccotom!).111!1 llu11e1m 
DOira sys1em 1nclu a1119 Users miy stnd 1>11 va le messages 11'1at miybe 
1u dy only bylheaoo1esstt lil u1h·l!vtl sys1emstcu111y1t10wsuo 10 15 
1evelsot secu111y 1n tio1hrl'ltlTlfSSiQt b11tanathe U£llO,lelldoWnlo1CI 
IJ•labiSt BBS 80 -•ememt>eis- u ch reguli ' user incl stores 1e1m1111: 
mloim111on st tu!11y access levels lis t messige rerr1tvelJ dU1mg rut c1n 
e1 t 1na1v idua1usei D<J SSworas Users m1y -uptN1f Of tr1nS1T11 t da l• i ncl 
orogramshlesto BBS 80 These or og1amsm1y thtnbt "ClowN01aeel" lo 
o1ht• BBS·BO use1s 885 80 •S Stll mamlain1ng Mess.gt SDi t t IS 
automaht•llvreclannea wtienmess1ges 11 e llelel elJ 

•)n[lln•llt 

PRINTER RIBBONS 
First Quality Brand New-No Reloads 

PRINTER PRICE EA. 
ANAOEX 9500 SERIES/9620/9625 ............. 9.00 
C. ITOH 8510 PROWRITER .. ... ... . . ... ...... . 7.00 
C. ITOH A10/F10/DWP 210 (FILMI . . .. .. . .. . .... 5.00 
UMP 2100/TOSHIBA 1350 . .... . . . . . . . ..... . . . 8.00 
OW ll/DWP-410 (MULTI STRIKE FILMI.......... . 6.00 
EPSON MX-80/FX/RX . . . . . . . . . . . . . . . ..... . .. 6.00 
EPSON MX-1OD ....... . ..... .. . .... ... ..... 9.00 
LP 111/V .. .. . . . ... . ......... • ........ . . . .. 6.00 
OKI DATA 80/82A/83A/92/93 .. . .. .. ........... 4.00 

...._ OKI DATA 84.. . . . ... .. . .... . ... .. .......... 5.00 


BOX OF 6 
48.00 
36.00 
26.00 
44.00 
32.00 
32.00 
48.00 
32.00 
20.00 
26.00 ....i 

"'DISKETTES~ 
1Osingle side 

double density with 
hub ring packaged 

in a handsome 
smoke plastic 
library case. 

ONLY 19.50 

GU1111nt11d. 


NOTE: Diskettes do not 

qualily towards free 


""- programs ~ 

214-680-8268 
Send Cash, Check or Money Order. 


Please add $300 for postage and handling, additional $2 .00 for C.O.D.s. 

Foreign orders welcome, please specify air or surface. 


Al l shipping charg es assumed by purchaser. 

When ordering by mail, please speci fy computer model number. 


Phone Your Order In Today Or Mail To: 

DI SKCO UNT DATA, 2701 -C W. 15th St , Suite 324, Plano, TX 75075 


Offi ce Hours Mon-Fri 1OA.M. to 9P.M. C.S.T. 

v' 204l•ll•Jand J, ~.~ J Cheerfully Accepted .... 
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ASSIG11MBHT TIME REPORT 

AS OP 11/31/84


DETAILS BY ASSIGllllBllT 


ASBIGMllEllT1 83-14 FINANCIAL SYSTBllS SURVEY DATE1 12/23/ 83 
IN-CSARGE1 WILLIS llAllAGER1 LINDA 
ESTIMATED KANDAYS 76 ACTUAL KANDAYS1 75 MNDAYS REllAINING1 l 
ESTIMATED COMPLETION DATE1 15/31/83 ACTUAL COMPLETION DATE1 12/15/83 
APPROXIMATE PERSONNEL COST1 $ 11,875 REPORT N0.1 113-81-TA 
-~-------- BllPLOYEE ----------- ------------ TOTAL HOURS TO DATE ------------ ­A B C D E P G TOT. 
LINDA 173 • 248 I • 32 I 453 
WILLIS 42 I I I I 16 I 58 
WILL IM 41 I I I I 16 I 57 
ARNOLD • I 32 • • I • 32 
TOTALS TO DATE 256 • 281 I I 64 I 611 

ASSIGNllBHT1 83-17 ( 11) RBVBHUE AUDIT RBVIBW DATE1 19/11/83
IN-CSARGE1 ARNOLD llAllAGER1 LINDA 
ESTIMATED KANDAYS 75 ACTUAL KANDAYS1 55 MNDAYS REllAINING1 21 
ESTIMATED COMPLETION DATE1 12/31/83 ACTUAL COMPLETION DATE1 11/28/83
APPROXIMATE PERSOllNEL COST: $ 7,921 REPORT N0.1 114-81-TA 
----------- BiiPLOY EE ~--------- ------------ TOTAL HOURS TO DATE ------------ ­A B C D E P G TOT. 
LINDA 34 I I I I I I 34 
ARMOLD 112 I I I 311 I I 413 
TOTALS 'ft> DATE 136 I I I 311 I I 437 

Figure 4. Detail-by-assignment report printout. 

~l~Nll~NT TI~ R~PORT . 
AS OP 11/31/84

SUMMARY BY ASSIGNllBNT 
ASSIGN. t COMPLETED llAllDAYS ------------ TOTAL HOURS 'ft> DATE -~----------

EST. ACT. A B C D E P G 'ft>T. 
83-14 12/15/83 76 75 256 I 281 • I 64 I 611 
83-17(11) 11/28/83 75 55 136 I I • 311 I I 437 

Figure 5. Summary-by-assignment report printout. 

ASSIGNllBHT TIME REPORT 

AS OP 11/31/84 


SUMMARY BY BllPLOYEE 

-~------- ASSIGNllBHT ---------- ------------ TOTAL HOURS TO DATE ------------ ­

A B C D E P G TOT. 
BllPLOYBE1 LINDA 
83-U FINANCIAL SYSTBllS SURV 173 I 248 I I 32 I 453 
83-17(11) RBVEllUE AUDIT RBVIBW 34 I I I I 34 
BllPLOYBE1 ARMOLD 
83-U FINANCIAL SYSTEXS SURV I I 32 I I I I 32 
83-17 ( 11) RBVBHUE AUDIT RBVIBW 112 I I 311 I I 413• 

Figure 6. Summary-by-employee report printout. 

9238 LPRINT TAB(68)1:LPRINT USINGX$1EH(A,E)1:LPRINT TAB(66)1:LPR 
INT USINGX$1FH(A,E)1:LPRINT TAB(72)1:LPRINT USINGX$1GH(A,E)1:LPR 
INT TAB(78)1:LPRINT USINGX$1TH(A,E) 

Figure 7. Models 4 and 2000 conver.sion. 

spond to the data element; AN$ is the 
assignment number, and DA$ is the 
date assigned, for example. Table 2 lists 
all the program variables and the field 
length of each; A indicates alphanumer­
ic fields and N indicates numeric fields. 
Don't use commas when you enter data 
in response to a program prompt. 

The program limits string variables' 
lengths to the number of spaces avail­
able in the printed reports. If you enter 
more characters, the program drops the 
excess. 

Project Minder runs as listed on a 
Model I, II, or III. For a Model 4 or 
2000, you need to change only one line 
(see Fig. 7), but remember you must 
leave all spaces as they appear in the 
Listing or the program won't run prop­
erly. Model 2000 users can easily add 
color; Fig. 8 suggests one way to do so. 
You can add color at the start of each 
subroutine.• 

Arnold E. van Beverhoudt Jr. works 
for the U.S. Dept. of the Interior. He 
has a master's degree in business admin­
istration and is a certified public ac­
countant. You can reach him at P.O. 
Box 56, St. Thomas, Virgin Islands 
00801. 

I.Ines Subroutine 

100-170 Initialize Variables 
500-630 Main Menu 

llro-1170 Load File from Disk 
2fID-2160 Add As.'iignment to File 
J<X»-3140 Add Employee to Assignment 
4(XX).4360 Ret.'Ord Biweekly Hours 
S<m-5190 Edit the Hie 
~100 Oose-out Assignment 
71ro-7190 Save File to Disk 
800>-8620 Display File on Screen 
9000-9700 Print File on Printer 

l<Xro-10020 End the Program 
19999 Center Screen Headin~ 

Table I. line description of Time Distribution 
Summary program. 
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• Powerful Disk Formater 

menu 	driven with help command for the novice 

short cuts for the experienced user 

self booting, does not require DDS 

simultaneous Hex and ASCII display 

reads SD, DD or Mixed Density with auto density detec t 

reads single or double sided, 5 1/4" or 8" disks 

YOU CAN NOW -------------------- ­
Read, edit , wr ite and st ep through sec tor s 

and trncks(including inf ormat ion t.w l".'"'een sec tor s) 

Duplica te most CP/ M • • disks for other P.C.'s 

Dup\icate standa rd format , specia l format & dat a 

Identify protection secre t s and c rea t e your own 

Read tr ack address; sec ac tua l tr ack and sec t or 

Repair CRC e rror s 

(xchanCJC data address marks 

rorma t 128, 256, 512 or 1024 by t e sec tors 

Inter face with Monitor / Di sassemble r 

Analyze unknown DOS systems 

Write specia l tracks; make pro t ec t ed 

P rin t video display th rough RS2J2 o r 

AND MOR( 

INTRODUCTORY OFFER $33.50 
for unprotected disk and 31 -page manual 

Tennessee residents include 4.5 ~ sales tax 

For personal checks allow 2 weeks 

Specify TRS-80* model I, Ill, or 4 111 

disks 

disks 

schemes 

numbe rs 

,,, 265 

parnlle l port 

VIS-I -

(615)482-2007 

RIDGE-TEC, INC. 

740 Robertsville Road 

Oak Ridge, TN 378}() 

•TRS-80 trademark Tandy Corp. ••CP/ M trademark Digital Research Corp. 

Elephant Bulk Brand 
Elephant Boxed Brand 
Alpine Bulk Brand 
Alpine Boxed Brand 

You Could Buy 

Elsewhere. 

But Why? 

SS/SD SS/DD DS/DD 
15.90 17.95 22.95 
17.95 19.95 25.95 
15.90 17.95 22.95 
16.95 18.95 23.95 

Let's face it. There are a lot of disks you could buy. So whi le 
you're looking, ask yourself four questions .. . Do they require a 
minimum order? At Softronics. there is no minimum order. Do 
they have a lifetime warranty? Most don't. Ours do. Are sleeves. 
hub rings and labels included? Some do. some don 't. Softronics 
does. Is shipping free with orders over SI 00? At Softronics. it is. 

So as you ca n see. there is a difference. We believe 
El ephant and Alpine diskettes are top qu ality with 
unsurpassed technology built in . And at these prices. 
with a lifetime warranty. why buy anywhere else? 

Softronlcs Computer Systems 
2300 E. 14th St. Suite 201 

Tulsa, OK. 74104 
(918) 749-6211 ..-116 

Add S3.00 shipping on orders below s I 00. ·we wi ll ship C.OD. ·Money Orders. Bank Wifes. 
Certi fied and Personal Checks accepted. *Okla. add 6% sales tax. *Sales are fmal. *30 day wrmen 
P.O. ·s welcomed from govt. dept. schools and Fortune I 000 firms. ·All disks are 1n stock. Same day 
shrpping. *Call tor quantity discounts. *All prices per box of 1 O disks. 

,,. See List of Advertisers on Page 176 

I' ~····················~#!J Qj: I·Ii ;fJ=r•J 1~ !@1'' t•] ;\'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 Color = From 4K-16K Requires (1) Kit II "Model 1 equipped with Expansion Board up to 48K Two Kits Required I 

- One Kit Required for each 16K of Expansion ­

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 D, E, ET, F and NC circuit boards to 32K. I 

Also converts TRS-80 color computer II to 64K. Flex DOS or OS-9 I
I required to utilize fu ll 64K RAM on all computers. 
I TRS-64K2.... ' .•.•. ' ••• ' ... ..... . ' ' ' $44.95 I 
I 	 I 
I Easy to install kit comes complete with 8 each 4164 (200ns) 64K I
I dynamic RAMs and conversion documentation. Converts TRS-80 I
I Model IV computers from 16K to 64K. I 

TRS-64K2..•..•.•.. • ................ $44.95 I
I (Converts from 16K to 64K) 

I TRS-64K2PAL. • ' ' ' ' . ' . ' ' ' . ' ........•• $69.95 I
I (8-4164's with PAL Chip to expand from 64K to 128K) I 
I DIP/IC INSERTER/EXTRACTOR TOOLS I 
I INS-1416(1nserts both 14/ 16 pin pkgs.).... •... .. $5.49 I 
I EX-1 (Extracts 8-24 pin pkgs.) ...........•. $2.29 I 
I 	 51/4" Diskettes II 	 SSDD ; Single Sided Double Density I 
I '"''"""'"°"' ULTRA r:~~N~~~~ded Double Density I 
I Part No. Description Boxed Price I 
I UM51401 SSDD with Hub Ring 10 $24.95 I
I UM52401 DSDD with Hub Ring 10 32.95 I 
I 	 All diske~~l:~ri~~~-::~~~~~~ ~~~e~auV:s~ub rings. I
I DISK MINDER 	 I 
I I 
I I 
I I 
I I 
I II 	 ·Attractive, functional disk storage system • 50 (8") or 75 (5 V..") I 

disk storage capacity • Easy filing and retrieving · Protects disk I
I · from dust contamination · Molded from durable smoked plastic 
I with front carrying handle· Size : 7"W x 61/2"H x 9V.. "D ·Wt. : 2 lbs. I
I Part No. Description PRICE I 

DM75 Stores 75 (5 V.. ") Diskettes . ...... . . . $19.95 each I
I DM50 Stores 50 (8") Diskettes.. ....... .. . $29.95 each 
I I 
I I 

•I 	 •I I I 
I I 
I I 
I I 
I I 
I 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 $10.00 Minimum Order - US. Funds Only Spec Sheets - 30C: each I 
I ~~:~~i~~a~~~~e;::i~~ =~~~~~!~aT~:e ~~~~~~~~J~~~~~~~~ II 	 ISend S.AS.E. lor Monthly Sales Flyer! PrK:es Subject to Change 

1 [ffilJaffiico'1.v.~.~.~ I · : 

I 1355 SHOREWAY ROAD, BELMONT, CA 94002 I 
• Phone Orders Welcome (415) 592-8097 Telex: 176043 ..,.. :>34 • 
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Variable 

A 

AC 


ACS 

AD 

AH 


ANS 

ATS 
BH 
CH 
CL 
CT 
DS 

DAS 
DH 

E 
EC$ 
ED 
EH 

ENS 
F$ 

FH 
GH 
HS 
IC$ 
LC 

MA 

• 

ME 
MRS 

NA 
NE 

R 
RM 

RN$ 
ST$ 

T 
TA 
TB 
TC 
TD 
TE 
TFr-----, TG 

I 
Learning can be fun . But at MicroEd, we 
think that educational software should be TH 
more than just another arcade game. If you 1 TT 
want to learn more. mail this coupon for XSyour FREE MicroEd software catalog. 

XISOr call us at 1-800-MicroEd. I 1 Y$MicroEd software is compatible with your: 
z

I -TRS-80 Color Computer I 
-TRS-80 Model Ill ZS 

ZAS 
ZESI Name I ZE 

I School I 
I Address I 
I City State _ Zip _ __ I 

Telephone L_) 

Definition 

Array index for assignment number 
Approximate dollar cost of project 
Actual completion date 
Actual man-days 
Category "A" hours 
Assignment number 
Assignment title 
Category "B" hours 
Category "C" hours 
Control total hours entered by user 
Control total hours computed by computer 
Current pay period date 
Date assigned 
Category "D" hours 
Array index for employee number 
Estimated completion date 
Estimated man-days to complete 
Category "E" hours 
Employee name 
Filename 
File name 
Category "F" hours 
Screen heading 
In-charge (supervisor) 
Line counter 
Maximum number of assignments in file 
Maximum number of employees per assignment 
Manager's name 
Number of assignments in a specific file 
Number of employees in a specific assignment 
Average daily salary rate of employees 
Remaining man-days (estimate less actual) 
Report number 
Status of assignment 
Loop counter 
Total "A" hours 
Total "B" hours 
Total "C" hours 
Total "D" hours 
Total "E" hours 
Total "F" hours 
Total "G" hours 
Total hours for employee 
Total hours for assignment 
Print edit code-"####'' 
Print edit code-"####-" 
Print edit code-"$###,###'' 
Menu selection variable 
lnput/INKEY$ variable 
Assignment number search key 
Employee name search key 
Employee number search key 

Table 2. Program variables. 

lield 

2N 
6N 
SA 
4N 
4N 
9A 
37 A 
4N 
4N 
4N 
4N 
SA 
SA 
4N 
2N 
SA 
4N 
4N 
32N 
12A 
4N 
4N 
64A 
27 A 
2N 
2N 
2N 
27 A 
2N 
2N 
4N 
4N 
9A 
IA 
2N 
4N 
4N 
4N 
4N 
4N 
4N 
4N 
4N 
4N 
4A 
SA 
SA 
2N 
IA 
9A 
32A 
2N 

1 SCREEN 31 1 2 COLOR 4 
.,. 434 3 KEY OFF 

500 COLOR 4:CLS:PRINT TAB(20);"TIME DISTRIBUTION 
SUMMARY":PRINT TAB(27);"MAIN MENU":PRINTI ~\~ MicroEd I 1000 COLOR l:CLS:H$="LOADING FILE FROM DISK":GOSUB

I 19999:PRINTMicroEd Incorporated I 

L 
PO. Box 444005 


Eden Prairie, MN 55344 
 Figure 8. Model 2000 color conversion..J 
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SuperSCRIPSIT Printer DriversProgram Listing. Project Minder. 
Easily and au1omalically attach your printer to SuperSCAJPSIT with an 
ALPS software driver program. Over 100 dJffe~nt printers supported. 
No need to learn special codes. Call or write tor latest PrOduct Review 
Shee1 describing features supported on each printer (underline. bold, 
proportional, etc.) 

$49 or $59 each, depending on each printer 
10 REM 	 ********************************** 

********* PROJECT MINDER ********* 
*************** BY *************** 
**ARNOLD E. VAN BEVERHOUDT, JR.** 

99 REM ** INITIALIZATION ROUTINE ** 

100 CLEAR 5000: DEFINT B-Z: DEFSNG A 

110 MA=l0:ME•l0:NA=0:R=l45:X$="1111":Xl$="tlll-":Y$="$tll,lll" 

120 DIM ST$(MA) ,AN$(MA) ,AT$(MA) ,DA$(MA) ,IC$(MA) ,MR$(MA) ,ED(MA) ,A 

D(MA) 

130 DIM EC$(MA) ,AC$(MA) ,NE(MA) ,RM(MA) ,AC(MA) ,RN$(MA) ,RD$(MA) 

140 DIM EN$(MA,ME) ,AH(MA,ME) ,BH(MA,ME) ,CH(MA,ME) ,DH(MA,ME) ,EH(MA 

,ME) 

150 DIM FH(MA,ME) ,GH(MA,ME) ,TH(MA,ME) ,TA(MA) ,TB(MA) ,TC(MA) ,TD(MA 
) ,TE(MA) 
160 DIM TF(MA) ,TG(MA) ,TT(MA) 
170 CLS: INPUT "ENTER THE PAY PERIOD DATE (MM/DD/YY)";D$ 
230 GOTO 500 
500 CLS:PRINT TAB(20);"TIME DISTRIBUTION SUMMARY":PRINT TAB(27); 
"MAIN MENU":PRINT 
510 PRINT" 1 - LOAD DATA FILE FROM DISK" 
520 PRINT" 2 - ADD ASSIGNMENT TO EXISTING FILE" 
530 PRINT" 3 - ADD EMPLOYEE TO EXISTING ASSIGNMENT" 
540 PRINT" 4 - RECORD Bl-WEEKLY EMPLOYEE HOURS" 
550 PRINT" 5 - EDIT EXISTING FILE" 
560 PRINT" 6 - CLOSE OUT ASSIGNMENT" 
570 PRINT" 7 - SAVE EXISTING FILE TO DISK" 
580 PRINT" 8 - DISPLAY FILE ON SCREEN" 
590 PRINT" 9 - PRINT FILE ON PRINTER" 
600 PRINT"l0 - END PROGRAM" 
610 PRINT:INPUT"ENTER YOUR CHOICE (1 TO 10)";Z 
620 ON Z GOSUB 1000,2000,3000,4000,5000,6000,7000,8000,9000,l000 
0,500 
631l GOTO 500 
999 REM ** LOAD FILE ROUTINE ** 
1000 CLS:H$="LOADING FILE FROM DISK":GOSUB 19999:PRINT 
1010 INPUT"DO YOU WANT TO CANCEL THIS COMMAND (Y/N)";Z$ 
1020 IF Z$="N" GOTO 1040 
1030 IF Z$="Y" THEN RETURN ELSE GOTO 1000 
1040 PRINT:INPUT"ENTER THE FILENAME";F$ 
l051l OPEN"I",l,F$ 
1060 PRINT:PRINT"*** PLEASE WAIT A FEW MOMENTS WHILE THE DATA FI 
LE IS LOADED ***" 
1071l INPUTl1,NA,D$ 
lll81l FOR A=l TO NA 
lll90 INPUTH,ST$(A) ,AN$(A) ,AT$(A) ,DA$(A) ,IC$(A) ,MR$(A) ,ED(A) ,AD( 
A) ,EC$(A) ,AC$(A) 
ll01l INPUTll,NE(A) ,RM(A) ,AC(A) ,RN$(A) 
1105 INPUTll,TA(A) ,TB(A) ,TC(A) ,TD(A) ,TE(A) ,TF(A) ,TG(A) ,TT(A) 
1110 FOR E=l TO NE(A) 
1120 INPUTl1,EN$(A,E) ,AH(A,E) ,BH(A,E) ,CH(A,E) ,DH(A,E) ,EH(A,E) ,FH 
(A,E) ,GH(A,E) ,TH(A,E) 
1130 NEXT E 
1140 NEXT A 
1150 CLOSE 1 
1161l PRINT:INPUT"PRESS <ENTER> TO RETURN TO MAIN MENU";Z$ 
1171l RETURN 
1999 REM ** ADD ASSIGNMENT ROUTINE ** 
2000 CLS:H$="ADDING ASSIGNMENT TO EXISTING FILE":GOSUB 19999:PRI 
NT 
21ll0 PRINT"THE CURRENT NUMBER OF ASSIGNMENTS IN THE FILE IS"NA". 
":PRINT"THE MAXIMUM ALLOWED IS";MA;"." 
2020 IF NAzMA THEN PRINT"SORRY, YOU ARE ALREADY AT THE MAXIMUM L 
EVEL.":FOR T=l TO 1500:NEXT T:RETURN 

2030 NA=NA+l:ST$(N~)=" " 

2040 INPUT"ENTER ASSIGNMENT NUMBER";AN$(NA) :AN$(NA)=LEFT$(AN$(NA 

) , 9) 
2050 INPUT"ENTER ASSIGNMENT TITLE";AT$(NA) :AT$(NA)=LEFT$(AT$(NA) 

,37) 

2060 INPUT"ENTER DATE OF ASSIGNMENT (MM/DD/YY)";DA$(NA) :DA$(NA)= 

LEFT$(DA$(NA) ,8)

2070 INPUT"ENTER IN-CHARGE";IC$(NA) :IC$(NA)=LEFT$(IC$(NA) ,27) 

2080 INPUT"ENTER MANAGER";MR$(NA) :MR$(NA)=LEFT$(MR$(NA) ,27) 

2090 INPUT"ENTER ESTIMATED MANDAYS";ED(NA) 

2100 INPUT"ENTER ESTIMATED COMPLETION DATE (MM/DD/YY)";EC$(NA) :E 

C$(NA)=LEFT$(EC$(NA) ,8) 

2110 INPUT"ENTER NUMBER OF EMPLOYEES ON ASSIGNMENT";NE(NA) 

2120 FOR E=l TO NE(NA):

2130 PRINT"ENTER EMPLOYEE NAME - NO.";E;:INPUT EN$(NA,E) :EN$(NA, 

E)•LEFT$(EN$(NA,E) ,32) 

2140 NEY.T E 

2150 PRINT:INPUT"WANT ANOTHER ASSIGNMENT (Y/N)";Z$ 

2160 IF Z$="Y" THEN GOTO 2000 ELSE RETURN 

2999 REM ** ADD EMPLOYEE ROUTINE ** 

3000 CLS:H$="ADDING EMPLOYEE TO ASSIGNMENT":GOSUB 19999:PRINT 

3 010 INPU'l'" ENTER ASSIGNMENT NUMBER"; ZA$ 

3020 FOR A=l TO NA 


Lis1ing conlinued 

Use Memory as Disk• Mod 4(111) $39 

Speed up programs by using your extra memory as a drive. Use MEMDISK 
as your System Drive, or load files inlo memory !or instant access. Easy 
to use wi th 1 simple command. No program changes required 10 access 
MEMDISK as if ii were a d isk drive. An entire MEMDISK can quickly and 
easily be saved to (or loaded from) floppy disk . Uses BOK of 128K memory 
(64K on 4P). (LOOS only.) 

NEW FOR TANDY 2000 
(and IBM PC) 


IMPROVE PERFORMANCE & FLEXIBILITY 

OF YOUR PC APPLICATIONS 


Use Memory as Superfast Disk $49 

AAMOlSK · Use spare memory as a disk to speed up apphca11ons (You 
specify AAMOISK size.) Appears to programs as a disk. but gives 
Instant access. Easy to install and use Superfast! 

Directory I File I Backup Tools $59 

1. Display alphabet/zed 5-column directory I/stings. View en1i1e 
direclory at a glance on 1 screen . 
2. Find s file · search thru all direc1ories 101 a l ile name and display all 
occurrences. 
3. Directory Tree · display directory tree structure below any name in easily 
readable form . 
4. Backup only modified files · speed up and automate backup operation 
Stores in same fo1mal as original lor direct access Greal lor hard disks! 

User Tool Assortment $59 

1. Define a command as one key. Keyboard aid- less typing and faster data 
entry by delmlng any command stnng as 1 key, !hen p1ess key to perform 
2. Count /Ines on ffles. Displa~ count 
3. Dump files In Hex and character (w11h scrolling) 
4. Change ownership & attributes of files . You can make Illes hidden, read· 
onty, or reset 10 original. 

Attach a Serial Printer $49 

With 2 easy commands. you can attach a serial printer 10 !he RS232 port 
Complete instructions. 

More ALPS Toot are available. Call or write for catalog . All products are 
guaranteed to perform as advertised We prov1de lull customer suppo11 

ALPS .,, 374 
23 Angus Road 

~ 
Warren , New Jersey 07060 

201-647-7230 [Z 

X, Y PEN PLOTIER WITH 
PROFESSIONAL FEATURES 

• 16" x 11 " PLOT AREA • 17'' x 60'" MEDIA 
• .005 RESOLUTION • 2 JPS 
• SOFTWARE LISTING • OJSKETIE OPTIONAL 

Interfaces with any Z-80 BASED com­
puter with accessible 1/0 port such as 
TRS 80* MODELS I, Ill, IV, LOBO'S* 
MAX 80 and LNW*. All mechanical 
and electronic components supplied . 
Full documentation and assembly in­
structions. No machining, simple hand 
tools to assemble. Electronics avail­
able assembled and tested. Full ASCII 
library of 91 alpha numerics, lines and 
centered symbols in variable height 
and rotation . 
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GREAT IDEAS 

IN ACASSETTE 


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: tutorials ... utilities ... games 
. .. home-hobby applications ... word processing programs . .. 
and more. Each program is on a formatted disk or cassette 
and ready to run .. . saving you hours of key-in time. And 
Model III users can now run LOAD 80 automatically-our 
new disk transfer system eliminates conversions. 

For less than $2.00 per program LOAD 80 gives you a 
library of over 100 quality programs in just 12 months-de­
livered to your home each month . 

Plus, a year's subscription to LOAD 80 saves you nearly 
30% off the single disk or cassette price-that 's enough for a 
year's subscription to 80 MICRO. 

Your LOAD 80 comes complete with user support. Just 
call 1-003-924-9471 any business day and you'll receive prompt 
assistance from our LOAD 80 staff and the 80 MICRO 
Technical Editors. 

To get your time-saving subscription or monthly issue of 
LOAD 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. 

YES! Save me time. Save me money with LOAD 80. 
D YES! I like saving time and money. Send me a 

year of LOAD 80 on disk for $199.97. 
D YES ! I need this time saver and want to save 30% 

off the single cassette price. Send me a year of 
LOAD 80 on cassette for $99.97 . 

D YES! I want LOAD 80 to save me money. 
Send me this month's LOAD 80 disk for 
$21.97 which includes postage and handling. 

D 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. 

Fore ign a irmail please add .45 <r per it em or $25 .00 
per subscrip1io n . U.S. funds draw n on U .S. 
banks o nly. 

D Check/ MO D MC D Visa D AE 
Card/I_____________ Exp. Date ____ 
Signature____________________ 
Name_____________________ 

Address.____________________ 

City____________State-2ip_____ 

L8410
LOAD80 [ ~) 80 Pine Street • Peterborough, NH 03458 



YES! Save me time. Save me money with LOAD 80. 
0 YES! I like saving time and money. Send me a year of LOAD 80 


on disk for $199.97. 

0 YES! I need this time saver and want to save 30% off the single 


cassette price. Send me a year of LOAD 80 on cassette for $99.97. 

0 	 YES! I want LOAD 80 to save me money. Send me this 

month's LOAD 80 disk for $21.97 which includes 
postage and handling. 

D 	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. 


0 Check/ MO 0 MC 0 Visa 0 AE 
Card#·______________________ Exp. Date _____ 

Signature'----------------------------- ­
Name;_________ ____________________ _ _ 
Address.______________________________ 

City.__________________ State______,L.oip._____ 

Foreign Airmail please add .45¢ per item or monthly $25 per 
subscription . U.S. funds drawn on U.S. banks only. 

l8410B 
)LOAD 80 ( <•-•) • 80 Pine Street • Peterborough, NH 03458 
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Listing contiflued 

4310 TT(A)=TA(A)+TB(A)+TC(A)+TD(A)+TE(A)+TF(A)+TG(A) 

3040 PRINT"NO SUCH ASSIGNMENT FOUND" 

3030 IF AN$(A)=ZA$ THEN GOTO 3065 ELSE NEXT A 

4320 AD(A)=(TT(A)/8) :RM(A)=ED(A) - AD(A) :AC(A)=AD(A)*R 

3050 FOR T=l TO 1500:NEXT T 
 4330 PRINT:INPUT"WANT ANOTHER EMPLOYEE (Y/ N)";Z$ 

3060 RETURN 
 4340 IF Z$="Y" THEN GOTO 4070 

3065 IF ST$(A)="C" THEN PRINT"THIS ASSIGNMENT IS CLOSED. CANCEL 
 4350 INPUT"WANT ANOTHER ASSIGNMENT (Y/N )";Z$ 


THE COMMAND (Y/N)"; ELSE GOTO 3070 
 4360 IF Z$="Y" THEN GOTO 4000 ELSE RE TURN 

3067 INPUT Z$:IF Z$="N" THEN GOTO 3070 ELSE GOTO 3000 
 4999 REM ** EDIT FILE ROUTINE *** 

3070 PRINT"THE CURRENT NUMBER OF EMPLOYEES FOR THIS ASSIGNMENT I 
 5000 CLS:H$="EDITING EXISTING FILE" :GOSUB 19999:PRINT 

S" ;NE(A); ".":PRINT" THE MAXIMUM ALLOWED IS" ;ME;"." 
 5010 INPUT"ENTER ASSIGNMENT NUMBER";ZA$ 

3080 IF NE(A)=-ME THEN PRINT"SORRY, YOU ARE ALREADY AT THE MAXIMU 
 5020 FOR A=l TO NA 

M LEVEL.":FOR T=l TO 1500:NEXT T:RETURN 
 5030 IF AN$(A)=ZA$ THEN · GOTO 5070 ELSE NEXT A 

3090 NE(A)=NE(A)+l 
 5040 PRINT"NO SUCH ASSIGNMENT FOUND" 

3100 INPUT"ENTER EMPLOYEE NAME";EN$(A,NE(A)) :EN$(A,NE(A))=LEFT$( 
 5050 FOR T=l TO 1500:NEXT T 

5060 RETURNEN$(A,NE(A)) ,32) 

3110 PRINT:INPUT"WANT ANOTHER EMPLOYEE (Y/ N)";Z$ 
 5070 CLS:PRINT"PRESS <ENTER > TO LEAVE ITEM UNCHANGED. ":PRINT 

5080 PRINT "ASSIGNMENT NO.: ";AN$(A): INPUT AN$(A) :AN$(A)=LEFT$(3120 IF Z$="Y" THEN GOTO 3070 

3130 INPUT"WANT ANOTHER ASSIGNMENT (Y/N) ";Z$ 
 AN$(A) ,9) 


5090 PRINT"ASSIGNMENT TITLE: ";AT${A): INPUT AT$(A) : AT$(A)=LEFT$
3140 IF Z$="Y" THEN GOTO 3000 ELSE RETURN 
3999 REM ** RECORD BI-WEEKLY HOURS ROUTINE ** (AT$(A) ,37) 

4000 CLS:H$="RECORDING BI-WEEKLY EMPLOYEE HOURS":GOSUB 19999:PRI 
 5100 PRINT"DATE ASSIGNED: ";DA$(A): INPUT DA$(A) :DA$(A)=LEFT$(DA 

$(A), 8)NT 
5110 PRINT":N-CHARGE: ";IC$(A): INPUT IC$(A):IC$(A)=LEFT$(IC$(A)4005 AH=0:BH=0:CH=0:DH=0:EH=0:FH=0:GH=0 

4010 INPUT"ENTER PAY PERIOD DATE";D$:INPUT"ENTER ASSIGNMENT NUMB ,27) 

5120 PRINT"MANAG ER : ";MR$(A): INPUT MR$(A) :MR$ (A) =LEFT$(MR$(A) ,2
ER";ZA$ 
7)4020 FOR A=l TO NA 
5130 PRINT"ESTIMATED MANDAYS: ";ED(A): INPUT ED( A) :RM( A)=ED(A)-A4030 IF AN$(A)=ZA$ THEN GOTO 4065 ELSE NEXT A 
D( A) 4040 PRINT"NO SUCH ASSIGNMENT FOUND" 
5140 PRINT"ESTIMATED COMPLETION DATE: ";EC$( A) : INPUT EC$(A) :EC$4050 FOR T=l TO 1500:NEXT T 
(A)=LEFT$(EC$(A) ,8)4060 RETURN 
5142 PRINT"DATE COMPLETED: ";AC$(A): INPUT AC $ ( A) :AC$(A)=LEFT$(A4065 IF ST$(A)="C"THEN PRINT"THIS ASSIGNMENT IS CLOSED. CANCEL 
C$(A) ,8)THE COMMAND (Y/N)";ELSE GOTO 4070 
5145 PRINT"REPORT NO.: "; RN$(A) : INPU T RN$(A) :RN$(A)=LEFT$(RN $ (A 4067 INPUT Z$:IF Z$="N" THEN GOTO 4070 ELSE GOTO 4000 
) , 9)4070 CLS:FOR E=l TO NE(A) 
5150 FOR E=l TO NE(A)4080 PRINT E;"- ";EN$(A,E) 
5160 PRINT"EMPLOYEE NO.";E;": " ;EN $(A,E): INPUT EN$(A,E) :EN$(A,E4090 NEXT E 
) =LEFT$(EN$(A,E) ,32)4100 INPUT"ENTER EMPLOYEE NUMBER";ZE 
5170 NEXT E4110 IF ZE<l OR ZE>NE(A) THEN PRINT"NO SUCH EMPLOYEE FOUND":FOR 
5180 PRINT:INPUT"WANT ANOTHER ASSIGNMENT (Y/N)";Z$T=l TO 1500:NEXT T:GOTO 4070 5190 IF Z$="Y" THEN GOTO 5000 ELSE RETURN4120 CLS:PRINT EN$(A,ZE) 5999 REM ** CLOSE OUT ASSIGNMENT ROUTINE ** 4125 AH=0:BH=0:CH=0:DH=0:EH=0:FH=0:GH=0 
6000 CLS:H$="CLOSING OUT AN ASSIGNMENT":GOSUB 19999:PRINT4130 INPUT" ENTER CODE <A> HOURS" ;AH 
6010 INPUT"ENTER ASSIGNMENT NUMBER";ZA$4140 INPUT"ENTER CODE <B> HOURS";BH 
6020 FOR A=l TO NA4150 INPUT"ENTER CODE <C> HOURS";CH 6030 IF AN$(A)=ZA$ THEN GOTO 6070 ELSE NEXT A4160 INPUT"ENTER CODE <D> HOURS":DH 6040 PRINT"NO SUCH ASSIGNMENT FOUND"4170 INPUT"ENTER CODE <E> HOURS";EH 6050 FOR T=l TO 1500:NEXT T4180 INPUT"ENTER CODE <F> HOURS";FH 6060 RETURN4190 INPuT"ENTER CODE <G> HOURS";GH 6070 INPUT"ENTER DATE COMPLETED";AC$(A) :AC$(A)=LEFT$(AC${A) ,8)4200 CT=AH+BH+CH+DH+EH+FH+GH 
6080 INPUT"ENTER REPORT NUMBER";RN$(A) :RN${A)=LEFT$(RN$(A) ,9)4210 INPUT"ENTER TOTAL EMPLOYEE HOURS";CL 
60 85 STS (Al ="C"4220 IF CL <>CT THEN PRINT:PRINT"ERROR IN TOTAL EMPLOYEE HOURS. 

RE-ENTER DETAILS.":FOR T=l TO 1500:NEXT T:GOTO 4120 6090 PRINT:INPUT"WANT ANOTHER ASSIGNMENT (Y/N)";Z$ 

4230 AH(A,ZE)=AH(A,ZE)+AH:TA(A)=TA(A)+AH 
 6100 IF Z$="Y " THEN GOTO 6000 ELSE RETURN 

4240 BH(A,ZE)=BH(A,ZE)+BH:TB(A)=TB(A)+BH 
 6999 REM ** Save Data Routine ** 

4250 CH(A,ZE)=CH(A,ZE)+CH:TC(A)=TC(A)+CH 
 7000 CLS:H$="SAVING FILE TO DISK":GOSUB 19999:PRINT 

4260 DH(A,ZE)=DH(A,ZE)+DH:TD(A)=TD(A)+DH 
 7010 INPUT"DO YOU WANT TO CANCEL THIS COMMAND (Y/ N)";Z$ 

4270 EH(A,ZE)=EH(A,ZE)+EH:TE(A)=TE(A)+EH 
 7020 IF Z$="N" GOTO 7040 

4280 FH(A,ZE)=FH(A,ZE)+FH:TF(A)=TF(A)+FH 
 7030 IF Z$="Y" THEN RETURN ELSE GOTO 7000 

4290 GH(A,ZE)=GH(A,ZE)+GH:TG(A)=TG(A)+GH 
 7040 PRINT:INPUT"ENTER THE FILENAME";F$ 

4300 TH(A,ZE)=AH(A,ZE)+BH(A,ZE)+CH( A,ZE)+DH(A,ZE)+EH(A,ZE)+FH( A, 
 7050 OPEN"O",l,F$ 

ZE) +GH(A,ZE) 
 7060 PRINT:PRINT"*** PLEASE WAIT A FEW MOMENTS WHILE THE DATA FI 
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Listing continued 

LE IS SAVED ***" 

7070 PRINT#l,NA,D$ 

7080 FOR A=l TO NA 

7090 PRINT#l,ST$(A) ;",";AN$(A) ;",";AT$(A) ;",";DA$(A) ;",";IC$(A); 

",";MR$(A);",";ED(A) ;",";AD(A) ;",";EC$(A);",";AC$(A) 

7100 PRINT#l,NE(A) ;",";RM(A) ;",";AC(A) ;",";RN$(A) 

7110 PRINT#l,TA(A) ;",";TB(A) ;",";TC(A) ;",";TD(A) ;",";TE(A) ;",";T 

F(A) ;",";TG(A) ;",";TT(A) 

7120 FOR E=l TO NE(A) 

7130 PRINT#l, EN$ (A, E) ; ",";AH (A, E) ; ","; BH (A, E) ; ",";CH (A, E) ; ",";DH 

(A,E);"," ;EH(A,E);" ," ;FH(A,E);"," ;GH(A,E) ;"," ;TH(A,E) 

7150 NEXT E 
7160 NEXT A 
7170 CLOSE 
7180 PRINT:INPUT"PRESS <ENTER > TO RETURN 
7190 RETURN 
7999 REM ** DISPLAY FILE ROUTINE ** 
8000 CLS:H$="DISPLAYING THE FILE":GOSUB 
8010 PRINT TAB(25) ;"REPORT MENU":PRINT 
8020 PRINT" l - DETAILS BY ASSIGNMENT" 
8030 PRINT" 2 - SUMMARY BY ASSIGNMENT 
8040 PRINT" 3 - SUMMARY BY EMPLOYEE" 
8050 PRINT" 4 - RETURN TO MAIN MENU" 
8060 PRINT:INPUT"ENTER YOUR CHOICE (1 TO 
8070 ON Z GOTO 8080,8350,8450,8075 
8075 . RETURN 
8079 REM ** DETAILS BY ASSIGNMENT ** 

TO MAIN MENU";Z$ 

l9999:PRINT 

4) ";Z 

8080 PRINT:INPUT"ENTER ASSIGNMENT NUMBER";ZA$ 

8090 FOR A=l TO NA 

8100 IF AN$(A)=ZA$ THEN GOTO 8130 ELSE NEXT A 

8110 PRINT"NO SUCH ASSIGNMENT FOUND" 

8120 FOR T=l TO l500:NEXT T:GOTO 8000 

8130 CLS:PRINT TAB(2l);"ASSIGNMENT TIME REPORT" 

8140 PRINT TAB(25) ;"AS OF ";D$ 

8150 PRINT TAB(2l);"DETAILS BY ASSIGNMENT" 

8160 PRINT:PRINT"ASSIGNMENT: ";AN$(A); :PRINT TAB(23) ;AT$(A) 

8170 PRINT" DATE ASSIGNED: ";DA$(A); :PRINT TAB(39); "REPORT NO.: " 

;RN$(A) 

8180 PRINT"EST. MANDAYS: ";:PRINT USINGX$;ED(A);:PRINT TAB(21);" 

ACTUAL MANDAYS: ~ ;:PRINT USING X$;AD(A) ;:PRINT TAB(45) ;"REMAININ 

G: ";:PRINT USING Xl$;RM(A) 

8185 PRINT"ESTIM. COMPLETION DATE: ";EC$(A); :PRINT TAB(36) ;"DATE 

COMPLETED: ";AC$(A) 

8190 PRINT"APPROXIMATE PERSONNEL COST: ";:PRINT USING Y$;AC(A) 
8200 PRINT"IN-CHARGE: ";IC$(A) 
8210 PRINT"MANAGER: ";MR$(A) 
8220 PRINT:PRINT TAB(20)"";:INPUT"PRESS <ENTER> FOR TIME DISTRIB 
UTION SUMMARY";Z$ 
8230 CLS:PRINT TAB(2l);"ASSIGNMENT TIME REPORT" 
8240 PRINT TAB(25) ;"AS OF ";D$ 
8250 PRINT"NO. ";AN$(A);:PRINT TAB(21) ;"DETAILS BY ASSIGNMENT" 
8260 PRINT"------- EMPLOYEE ------- A B C D E F 

G TOT." 
8270 FOR E=l TO NE(A) 
8280 PRINT LEFT$(EN$(A,E) ,24) ;:PRINT TAB(25) ;:PRINT USINGX$;AH(A 
, E) 1: PRINT T~Ll.llL; :PRl.ID' J.!.S.lNGXS; BH (A, El : : PRINT _TAB ( 35)_;: PRINT 
USINGX$;CH(A,E) ;:PRINT TAB(40) ;:PRINT USINGX$;DH(A,E); 
8290 PRINT TAB(45) ;:PRINT USINGX$;EH(A,E);:PRINT TAB(50) ;:PRINT 
USINGX$;FH(A,E); :PRINT TAB(55); :PRINT USINGX$;GH(A,E); :PRINT TAB 
(60) ;:PRINT USINGX$;TH(A,E) 
8300 NEXT E 

8310 PRINT" TOTALS TO DATE"; :PRINT TAB(25); :PRINT USINGX$;TA(A);: 
PRINT TAB(30) ;:PRINT USINGX$;TB(A) ;:PRINT TAB(35) ;:PRINT USINGX$ 
;TC(A); :PRINT TAB(40); :PRINT USINGX$;TD(A); :PRINT TAB(45); :PRINT 
USINGX$;TE(A);

8320 PRINT TAB(50) ;:PRINT USINGX$;TF(A);:PRINT TAB(55) ;:PRINT US 
INGX$;TG(A) ;:PRINT TAB(60) ;:PRINT USINGX$;TT(A); 
8330 PRINT:PRINT TAB(20)"";:INPUT"WANT ANOTHER ASSIGNMENT (Y/N)" 
; Z$ 

8340 IF Z$="Y" THEN CLS: GOTO 8080 ELSE GOTO 8000 

8349 REM ** SUMMARY BY ASSIGNMENT ** 

8350 CLS:PRINT TAB(2l);"ASSIGNMENT TIME REPORT":PRINT TAB(25) ;"A 

S OF ";D$ 
8360 PRINT TAB(21) ;"SUMMARY BY ASSIGNMENT" 
8370 PRINT TAB(l5) ;"MANDAYS -------- ­ TOTAL HOURS TO DATE --- ­

" 
83 80 PRINT TAB ( 2) ; "ASSIGNMENT EST. ACT. A B C D 
E F G TOT." 
8390 FOR A=l TO NA 
8400 PRINT TAB(2) ;AN$(A); :PRINT TAB(l2) ;ST$(A); :PRINT TAB(l4); :P 
RINT USINGX$;ED(A) ;:PRINT TAB(l9) ;:PRINT USING X$;AD(A) ;:PRINT T 
AB(25); :PRINT USINGX$;TA(A);:
8405 PRINT TAB(30) ;:PRINT USINGX$;TB(A) ;:PRINT TAB(35) ;:PRINT US 
INGX$;TC(A) ;:PRINT TAB(40) ;:PRINT USINGX$;TD(A); 
8410 PRINT TAB(45) ;:PRINT USINGX$;TE(A);:PRINT TAB(50) ;:PRINT US 
INGX$;TF(A) ;:PRINT TAB(55) ;:PRINT USINGX$;TG(A) ;:PRINT TAB(60) ;: 
PRINT USINGX$;TT(A) 
8420 NEXT A 
8430 PRINT:PRINT TAB(20)"";:INPUT"PRESS <ENTER> TO RETURN 
ORT MENU";Z$ 
8440 GOTO 8000 
8449 REM ** SUMMARY BY EMPLOYEE ** 
8450 PRINT:INPUT"ENTER EMPLOYEE NAME";ZE$:GOSUB 8560 
8460 FOR A=l TO NA 
8470 FOR E=l TO NE(A) 
8480 IF EN$(A,E)=ZE$ THEN GOSUB 8530 ELSE 8490 
8490 NEXT E 
8500 NEXT A 

TO REP 

8510 PRINT:PRINT TAB(20)"";:INPUT"WANT ANOTHER EMPLOYEE (Y/ N)";Z 

$ 

8520 IF Z$="Y" THEN CLS:GOTO 8450 ELSE GOTO 8000 

8530 PRINT AN$(A);" ";LEFT$(AT$(A),13);: PRINT TAB(25);:PRINT US 

INGX$;AH(A,E) ;:PRINT TAB(30) ;:PRINT USINGX$;BH(A,E);:PRINT TAB(3 

5) ;:PRINT USINGX$;CH(A,E) ;:PRINT TAB(40) ;:PRINT USINGX$;DH(A,E); 

8540 PRINT TAB(45) ;:PRINT USINGX$;EH(A,E) ;:PRINT TAB(50) ;:PRINT 

USINGX$;FH(A,E) ;:PRINT TAB(55) ;:PRINT USINGX$;GH(A,E) ;:PRINT TAB 

(60); :PRINT USINGX$;TH(A,E); 

8550 RETURN 

8560 CLS:PRINT TAB(21) ;"ASSIGNMENT TIME REPORT" 

8570 PRINT TAB(25) ;"AS OF ";D$ 
85 80 PRINT TAB ( 22) ; "SUMMARY BY EMPLOYEE" 
8590 PRINT"EMPLOYEE: ";ZE$ 
8600 PRINT"----- ASSIGNMENT ------ A B 

G TOT.": 
8610 RETURN 
8620 GOTO 8000 
8999 REM ** PRINT FILE ROUTINE ** 
9000 CLS:H$="PRINT THE FILE":GOSUB 19999:PRINT 
9005 PRINT"MAKE SURE YOUR PRINTER IS READY!" 
9010 INPUT" DO YOU WANT TO CANCEL THIS COMMAND 
9020 IF Z$="N"THEN GOTO 9050 

C D E F 

(Y/N) "; Z$ 

Listing continued 
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9030 IFZS="Y"THEN RETURN ELSE GOTO 9000 
9050 CLS:PRINT TAB(25) ;"REPORT MENU":PRINT 
9060 PRINT"l - DETAILS BY ASSIGNMENT" 
9070 PRINT"2 - SUMMARY BY ASSIGNMENT" 
9080 PRINT"3 - SUMMARY BY EMPLOYEE" 
9090 PRINT"4 - RETURN TO MAIN MENU" 
9100 PRINT:INPUT"ENTER YOUR CHOICE (1 TO 
9110 ON Z GOTO 9120,9320,9430,9115 
9115 RETURN 
9119 REM ** DETAILS BY ASSIGNMENT ** 
9120 PRINT:GOSUB 9625:FOR A=l TO NA:PRINT 
9125 LPRINT STRING$ (80,"-") 
9130 LPRINT"ASSIGNMENT: ";AN$ (A);: LPRINT 
TAB(66); "DATE: ";DA$(A) 

4) ";Z 

A; 

TAB ( 23) ; AT$ (A);: LPRINT 

9140 LPRINT"IN-CHARGE: ";IC$(A) ;:LPRINT TAB(44) ;"MANAGER: ";MR$( 

A) 

9145 LPRINT"ESTIMATED MANDAYS ";:LPRINT USING X$;ED(A) ;:LPRINT T 

AB(29);"ACTUAL MANDAYS: ";:LPRINT USING X$;AD(A) ;:LPRINT TAB(56) 

;"MANDAYS REMAINING: ";:LPRINT USING Xl$;RM(A) 

9150 LPRINT"ESTIMATED COMPLETION DATE: ";EC$(A);:LPRINT TAB(48); 

"ACTUAL COMPLETION DATE: ";AC$ (A) 

9160 LPRINT"APPROXIMATE PERSONNEL COST: "; :LPRINT USING Y$;AC(A) 

;:LPRINT TAB(59) ;"REPORT NO.: ";RN$(A) 

9170 LPRINT:LC=LC+7:IF LC>=50 THEN GOSUB 9620 

91 80 LPRINT"----------- EMPLOYEE ----------- ------------ TOTAL 


HOURS TO DATE ----- --------" 
9190 LPRINT TAB(36);"A";:LPRINT TAB(42);"B";:LPRINT TAB(48) ;" C"; 
:LPRINT TAB(54); "D"; :LPRINT TAB(60); "E"; :LPRINT TAB(66); "F";: 
9195 LPRINT TAB(72) ;"G";:LPRINT TAB(76) ;"TOT." 
9200 LPRINT:LC=LC+3 
9210 FOR E=l TO NE(A) 
9220 LPRI NT EN$(A,E) ;:LPRINT TAB(34) ;:LPRINT USING X$ ; AH (A, E) ;:L 
PRINT TAB(40); :LPRINT USING X$;BH(A,E);: 
9225 LPRINT TAB(46) ;:LPRINT USING X$;CH(A,E) ;:LPRINT TAB(52) ;:LP 
RINT USING X$; DH(A,E); 
9230 LPRINT TAB(58) ;:LPRINT USINGX$;EH(A,E) ;:LPRINT TAB(64) ;:LPR 
INT USINGX$;FH(A,E) ;:LPRINT TAB(70) ;:LPRINT USINGX$;GH(A,E ) ;:LPR 
INT TAB(76) ; :LPRINT USINGX$;TH(A,E) 
9240 LC=LC+l:IF LC >=50 THEN GOSUB 9620 
9250 NEXT E 
9260 LPRINT:LPRINT"TOTALS TO DATE";:LPRINT TAB(34) ;:LPRINT USING 
X$;TA(A) ;:LPRINT TAB(40) ;:LPRINT USING X$;TB(A) ;:LPRINT TAB(46) 

;:LPRINT USING X$;TC(A) ;:LPRINT TAB(52) ;: 
9261 LPRINT USING X$ ;TD( A); 
9270 LPRINT TAB(58) ;:LPRINT USING X$ ;TE(A) ;:LPRINT TAB(64) ;:LPRI 
NT USING X$;TF(A) ;:LPRINT TAB(70) ;:LPRINT USING X$;TG(A) ;:LPRINT 

TAB(76) ;:LPRINT USING X$;TT(A) 
9275 LPRINT STRING$(80,"-") :LPRINT 
9280 LC=LC+4:IF LC>=50 THEN GOSUB 9620 
9290 LPRINT:LPRINT:LC=LC+2:IF LC >=50 THEN GOSUB 
9300 NEXT A 
9310 LPRINT CHR$(11) :GOTO 9050 
9319 REM ** SUMMARY BY ASSIGNMENT ** 
9320 FOR T=l TO 8:LPRINT:NEXT T:GOSUB 9625:GOSUB 
9325 LPRINT:LC=LC+l0 
9330 PRINT:FOR A=l TO NA:PRINT A; 

9620 

9400 

9340 LPRINT AN$(A) ;TAB(l3) ;AC$(A) ;TAB(23); :LPRINT USING X$;ED(A) 
;:LPRINT TAB(29) ;:LPRINT USING X$;AD(A) ;:LPRINT TAB{34) ;:LPRINT 
USING X$;TA{A) ;:LPRINT TAB(40) ;:LPRINT USING X$ ;TB{A); 
9350 LPRINT TAB(46) ;:LPRINT USING X$;TC(A);:LPRINT TAB{52) ;:LPRI 

NT USING X$;TD{A);:LPRINT TAB(58);:LPRINT USING X$;TE{A);:LPRINT 
TAB(64) ;:LPRINT USING X$;TF(A); 

9360 LPRINT TAB(70) ;:LPRINT USING X$;TG(A) ;:LPRINT TAB(76);:LPRI 
NT USING X$ ;TT{ A) :LPRINT 
9370 LC=LC+2:IF LC >= 50 THEN GOSUB 9620:GOSUB 9400 
93 tl0 NEXT A 
939~ LPRINT CHRSClll :GOTO 9050 
9400 LPRINT"ASSIGN. I COMPLETED MANDAYS ------------ TOTAL 

HOURS TO DATE -------------" 
9410 LPRINT TAB(23) ;"EST. ACT ; ";TAB(36) ;" A";TAB(42) ;"B";TAB(48); 
"C";TAB(54) ;"D";TAB(60) ;"E";TAB(66) ;"F";TAB{72) ;"G";TAB(76) ;"TOT 
" 

9420 LPRINT:LC=LC+3:RETURN 
9429 REM ** SUMMARY BY EMPLOYEE ** 
9430 GOSUB 9625:GOSUB 9590 
9440 IF LC >=55 THEN GOSUB 9620:GOSUB 9590 
9450 INPUT"ENTER EMPLOYEE NAME";ZE$ 
9460 LPRINT"EMPLOYEE: ";ZE$ 
9465 LC=LC+2 
9470 FOR A=l TO NA 
9480 FOR E=l TO NE(A) 
9490 IF EN$(A,E)=ZE$ THEN GOSUB 9550 ELSE GOTO 9500 
9500 NEXT E 
9510 NEXT A 
9520 LPRINT:LC=LC+l 
9530 PRINT:INPUT"WANT ANO THER EMPLOYEE (Y/N) ";Z $ 
9540 IF Z$= "Y" TH EN GOTO 9440 ELSE LPRINT CHR$(11) :GOTO 9050 
9550 LPRINT AN$(A) ; :LPRINT TAB(l0) ;LEFT${AT$(A) , 22) ; : LPRINT TAB ( 
34) ;:LPRINT USING X$;AH(A,E) ;:LPRINT TAB(40) ; :LPRINT USING X$;BH 
(A,E); :LPRINT TAB(46);: 
9551 LPRINT USING X$;CH(A ,E) ;:LPRINT TAB(52) ;:LPRINT USING X$;DH 
(A, E); 
9560 LPRINT TAB(5 8) ;:LPRINT USING X$ ;EH(A,E) ;:LPRINT TAB(64) ;:LP 
RINT USING X$;FH(A,E) ;:LPRINT TAB(70) ;:LPRINT USING X$;GH (A,E) ;: 
LPRINT TAB(76) ;:LPRINT USING X$;TH(A,E) 
9570 LC=LC+l:IF LC >=55 THEN GOSUB 96 20 :GOSUB 9590 
9580 RE TURN 
9590 LPRINT"---------- ASSIGNMENT ---------- ------------ TOTAL 

HOURS TO DATE -------------" 
9600 LPRINT TAB(36) ;"A";TAB(42) ;"B";TAB(48) ;"C";TAB(54) ;"D";TAB( 
60) ;"E";TAB(66) ;"F";TAB{72) ;"G";TAB(76) ;"TOT." 
9610 
9619 
9620 
9625 
9630 
9640 
9650 
9660 
9670 
9680 
9690 
9700 
9999 
10000 
10010 
10020 
19999 

LPRINT:LC=LC+4:RETURN 

REM ** PAGE HEADING ** 

LPRINTCHR$(11) 

LPRINT:LPRINT:LC=0 

LPRINT TAB(29) ;"ASSIGNMENT TIME REPORT" 

LPRINT TAB(33) ;"AS 
LPRINT 
IF Z=l THEN LPRINT 
IF Z=2 THEN LPRINT 
IF Z=3 THEN LPRINT 
LPRINT 
RETURN 
REM ** END PROGRAM 

CLS :H $="ENDING THE 
INPUT"DID YOU SAVE 

OF ";D$ 

TAB(29J.;"DETAILS BY 
TAB(29) ;"SUMMARY BY 
TAB(30) ;"SUMMARY BY 

ROUTINE ** 

ASSIGNMENT" 
ASSIGNMENT" 
EMPLOYEE" 

PROGRAM" :GOSUB l9999:PRINT, 

THE CURRENT DATA FILE (Y/ N) ";Z$ 


IF Z$="Y"THEN CLS:END ELSE RETURN 
PRINT TAB((64-LEN(H$))/2) ;H$:RETURN 

End 



TECHNIQUE by Theodore M. Diament 

SOUND SOFTWARE 

Here's a new approach to speech synthesis-Digi-TaJk digitizes 


speech or music you've recorded on a cassette and stores 

it on disk. Later, it decodes the digital signal 


to reproduce your original recording. 


Computer-generated speech can 
enhance the effect of pro­
grams in a number of ways. 

For instance, you can provide vocal 
program directions or game hints, or 
supply direct feedback in educational 
programs. 

Incorporating speech into TRS-80 
programs usually means overcoming 
hardware and memory limitations. But 
I've developed a unique way to circum­
vent these drawbacks. Digi-Talk, an 
Assembly-language Model III program, 
is a software-based speech synthesizer. 

The Digi-Talk program takes speech 
recorded on a cassette tape, digitizes it, 
and sends it back through the computer 
to reproduce speech. You can also save 
your speech to disk in digital format. 

To run the program, you need a 48K 
Model III with an audio amplifier or 
tape player. The program stores ap­
proximately one minute of speech on a 
48K machine. 

Speech Problems 
To reproduce speech on the TRSc80 

you must overcome several obstacles. 
Before I address these, however, I'll ex­
plain the concepts behind creating 
speech. 

You can produce speech by varying 
the pitch and volume of sound waves. 
By attaching an audio amplifier to your 
Model III, you can send sound waves 
through the cassette port. 

The Key Box 

Model ID 
48KRAM 
A~mbly Language 
Editor/ A~mbler 
Tape Recorder and 
Audio Amplifier 

A simple program can send sounds 
through the cassette port to produce a 
tone; changing the rate at which the 
computer sends the pulses changes the 
pitch. You can produce simple music 
using these techniques. The Model III 
has no volume control, however, and 
this limits speech capability. 

Figures of Speech 

The Model III accesses cassette out­
put through port 255. Typing in OUT 
(255),A in Assembly language sends a 
value to the cassette port. Typing in IN 
A,(255) lets you receive a value from the 
cassette port. 

You can send two codes to the port to 
produce a sound. Sending a 2 turns the 
pulse on, and sending a 1 turns the pulse 
off. Alternating quickly between pulse 
on and pulse off produces a tone. 

The statement IN A,(255) lets your 
computer receive the codes. A 233 in the 
A register means that the cassette port 
has detected a sound. Receiving a 232 
means that it detects no sound. 

To create speech on the Model III, 
you can monitor the cassette input while 
talking into the cassette recorder micro­
phone. The computer stores the values 
it receives and echoes them out through 
the port to reproduce speech on your 
audio amplifier. 

Practically Speaking 
While this is good in theory, monitor­

ing the cassette port for any length of 
time means storing many numbers that 
use up memory. When your computer 
monitors the cassette port as someone 
speaks into the microphone, it receives 
many consecutive 233 and 232 values. 

Thus, simply setting up a loop with 
the statement IN A,(255) and storing 
the values in consecutive memory loca­
tions doesn't work. You could retrieve 
all values and send a I or 2 to the cas­

sette port when the values are 232 and 
233, respectively, but 48K of RAM will 
give you only five seconds of memory at 
most. 

Another alternative is to store the val­
ues in bits instead of bytes. If the com­
puter receives a 233, it sets a bit in a 
storage area. If it receives a 232, it resets 
the bit. This gives you eight times as 
much storage per byte as the previous 
method, but stores only 20 seconds of 
speech. 

The best approach is to monitor the 
port and count the number of times the 
computer receives one value before it 
changes. 

To do this I created a routine to set 
the high bit in a data byte if the first 
value received was a 233, and to reset it 
if the value was a 232 (see the Program 
Listing). The other 7 bits are counters. 

If the next port value is the same as 
the first, Digi-Talk adds to the count. 
Otherwise, it starts a new data byte. 

For example, my data might indicate 
that the program received 20 values of 
233, followed by 98 values of 232, then 
34 values of 233, and so on. This tech­
nique lets your Model III store up to 127 
values in a byte. Depending on the puls­
es produced, that can mean quite a long 
speech. 

Using Digi-Talk 
To run the program, type in and 

assemble the Program Listing. Then 
connect the black cassette input plug 
from your Model III to the ear socket in 
your cassette recorder, and press the 
record and play buttons. Now connect 
the gray output plug (the larger gray 
plug) from your computer to an audio 
amplifier. 

When you run the program, a menu 
of options appears. Type R to record 
and start speaking into the recorder mi­
crophone. Press the break key to end 
the recording session. 
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ONIY NRI GIVES YOU 10D\I, 

COMPUTER SYSTEM TRAINING 


Your hands-on training 
takes you inside your 
TRS-80 Model 4 
computer to instal l 
integrated circuits and 
enlarge memory to 64K. 

Built-in monitor 
displays up to 80 
characters for easy 
word processing 
and spread sheet 
programs. 

More practical experience as you 
install double-density floppy 
disk drive. Software includes 
TRSDOS®, DOSPLUS®, machine 
language monitor. and two game 
programs . 

Professional 3'/i digit 
multimeter with Action 
AudioCassette to talk you 
through operation and use. 

Model 4Technical 
Reference Manual 
enriches you r 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. 

'(ou' \\ become familiar with computer 
languages .. .run software that demon­
strates computer operation ... even become 
proficient at modifying programs to fit your 
business or family computing needs. 

Add High Performance Peripheral 
Printer 

Only NRI gives you total system 
training with the flex ible Gemini 10X printer 
as part of your hands-on learnin9. Working 
with it, you ' ll get practical ex~enence in 
adding peripherals, learn maintenance and 
servicing 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 
your computer 

sys\tem . . -.... 
·,..:. 

:'$1.­

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 staff 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 electron ic c ircuits experiments you ' ll perform. And look at 
that duplicate key computer c ircuitry, con­ other high-tech career f ields like Robotics, 
struct digital log ic c irc uits 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 multimeter inc luded in your train­ need to start a good-paying career as a 
ing program. mic rocomputer technician. 

~-----------------· -~ 
lflif/ll#scHooLs • ~ All Career courses. j,1 

I 
I McGraw-Hill Continuing EducaUon Center ~·\· approvedunderGlblil. 

3939 Wi sconsin Avenue, N.W., Washington, DC 20016 ••n D Check lor details I 
We'll give you tomorrow. \ 

I CHECK ONE FREE CATALOG ONLY 

I D Computer Electronics with Microcomputers D Communications Electronics D Appliance Servicing I 
D Data Communications • Mobile • Aircraft • Marine D Automotive Servicing 

I 
D Robotics &Industrial Controls D CB &Cellular Radio D Air Conditioning, Heating, I 

D Color TV,Audio,and Video System Servicing D Industrial Electronics Refrigeration, &Solar Technology 


I 
D Electronics Design Technology D Basic Electronics D Building Construction I 

D Digital Electronics D Small Engine Servicing 

AgeI IName (Please Print) 

I IStreet 

~y/~/Z~-- Ac~~h~o~m~d~nc-1- -- ---- __ 179·1~__ 1 
TRS-80 is a trademark of the Radio Shack divis ion of Tandy Corp. 
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Softronlcs Monthly Special 

RETAIL 

R/S Mod 4 64K, 2 Drives 
& RS232 S1599 

Epson RX-80 s 399 
Paper & Diskettes s 79 
Hayes Smartmodem 300 . s 289 
Modem & Printer Cables s 89 
SoftPac Software s 149 

Total Retall S2604 
SCS Speclal $1595 

When buying a Model 4 from anywhere 
else. ask them if it 's I00% Radio Shack from 
the factory. A lot are not! Softronics sells 
ONLY I00% TRUE Radio Shack w ith our full 
90 day w arranty. All other equipment is 
shipped with the full manufacturer's war­
ranty. We wi ll sell nothing else! 

Mod 4 64K, 2 Drives, RS232 S1049 
Mod 4 1281<, 2 Drives, RS232 S 109 9 

1 

Epson RX-SOFT S 329 
Epson FX-80 s 469 
Epson RX-100 s 519 
Epson FX-100 S 679 
Epson L0-1500 S 1195 
Gemini IOX S 279 
Delta 10 s 429 

Mod 4P 64K & 2 Drives 
Mod 4P 128K & 2 Drives 
Hayes Smartmodem 300 
Hayes Smartmodem 1200 
Novatlon J-Cat 
Okldata ML-80 
Okldata ML-82A 
Okldata ML-83A 
Okldata ML-92fPJ 
Okldata ML-92fSJ 
Okldata ML-93fPJ 
Okldata ML-93fSJ 
Epson RX-80 

Excluding the special. each computer pur­
chase includes s 150 worth of free software. 
You pick the softwarell Call for details. 

SOFTPAC . .. Our proven integrated soft­
ware system for R/S computers. Featuring 
word processor. spreadsheet. database. 
communications and graphics. The only 
~ully integrated package available at this 
price wi th FREE updates ! Now only 
$149.001 

Softronlcs 
Computer Systems 

2300 E. 14th St., Suite 201 
Tulsa, OK. 74104 

918-749-6211 v 396 

We accept Money Orders. Bank Wires. Ceni fied and Per· 
son.al Checks. "Personal Check orders will be processed 
AFTER bank. clea1ance. *Add 3% fo r shipping . 
*Oklahomans add 6% sales tax. "Prices and availabiliiy 
sut?)ecc to change •All sales are final. •30 day written P.O. 's 
are welcomed from govt. agencies, schools and Fortune 
1000 fi rms. Radio Shack is 

TM of Tandy Corp. 

S 1049 
S1089 
S 203 
S 479 
S I 00 
S 169 
S 309 
S 539 
S 419 
S 509 
S 679 
S 769 
s 289 

If you talk too long, the program 
runs out of memory and crashes. You 
should be able to speak for 30-«I sec­
onds. 

After you press the break key, type P 
to hear the computer play back what 
you said . You'll be amazed at the repro­
duction quality. 

To save the speech to disk, type Sand 
a file name. Load it from disk by typing 
L and the file name. 

Last Words 
You can use the routines in Digi-Talk 

in your programs. Remember to leave a 
large amount of memory for storage. 
Equate the Data label to the starting 
memory location of the storage area 
and call the routines labeled Record or 
Play. 

If you want to compile speech data, 
note that in the Play routine a data byte 

value of zero represents the end of the 
speech. 

If you' re interested in changing the 
playback speed, note that the Play rou­
tine contains the statement DEFW 0000 
hexadecimal in some lines to create a 
delay of several microseconds. Deleting 
these lines speeds up play back, and 
adding to them slows it down. 

If you encounter distortion, try to 
record your speech more clearly, and 
eliminate background noise. 

I suggest incorporating Digi-Talk in­
to games or educational applications 
where reading instructions becomes te­
dious . • 

Theodore M. Diament is a computer 
consultant for two corporations, and is 
currently a college freshman. Contact 
him at 148 Wellington Ave., New Ro­
chelle, N Y 10804. 

Program Listing. Digi-Talk speech synthesizer program. 

001 00 ;-- - Speech synthes i ze r source li sti ng fo r 80 Mi cro . 

00 11 0 ;--- Wr i tten by Theodo r e Di ament in 1984. 

00120 ;--- Connect bl ack casse tte plug to EAR socke t . 

00130 ; --- Con nect g r ay casse tte output plug to an amp l ifier . 

00140 Put tape r eco rde r on r eco r d . 

001 50 ;--- When record i ng , p ress BREAK to te rmina t e . 

00 160 Allows anywhere f r om 30 to 60 seconds at speech 

0U 70 on a 48K mach i ne, Do not' 00 1 80 
001 90 ORG 52 00H 
00200 MAIN CALL 01C9H 
00210 LD HL, MSGl 
00220 LD B, 14 
0023 0 Ml CALL 021BH 
0024 0 DJNZ Ml 
00250 M2 LD BC ,MAIN 
00260 PUSH BC 
00270 LD B,l 
00280 LD HL, BUFFER 
00290 CALL 40H 
003 00 LD A, (BUF FER) 
003 10 RET c 
00320 CP ' Q' 
003 30 JP Z, 40 2DH 
00340 CP ' R ' 
003 50 J P Z, RECORD 
00360 CP ' P ' 
00370 JP Z, PLAY 
00 3 80 CP 'S ' 
00390 J P Z, SAVE 
00400 CP ' L ' 
004 10 JP Z, LOAD 
0042 0 RET 
004 30 RECORD DI 
0044 0 LD HL , DATA- 1 
00450 R2 LD A, ( 14 400) 
0046 0 BI T 2 , A 
004 70 J R NZ , R3 
004 80 LD B,1 26 
004 90 INC HL 
00 500 LD (HL) ,1 
00510 JP NC , Rl 
00 52 0 SE1' 7, (H L) 
00530 Rl IN A, ( 0FFH ) 
00540 DEF I~ 0000H 
0055 0 DEFW 0000H 
0056 0 DEFW 0000 H 
00570 DEFW 000 0H 
005 80 CP 233 
00590 CCF 
00600 BIT 7 , (H L) 
00 610 JR Z, LOW 
00620 JP NC , R2 
00630 J R BUM P 
006 40 LOW JP C, R2 
00650 BUMP INC (HL) 
0066 0 DJ NZ Rl 
00670 JR R2 
00680 R3 INC HL 
00690 LD (HL) , 0 
00700 RET 
007 10 PLAY DI 
00720 LD HL,DATA 
00730 P2 LD A, (HL) 
007 40 AND 127 

exceed , o r i t wi ll bomb . 

END OF DOS 

CLEAR THE SCREEN 

PO I NT TO MESSAGE 

GET NUMBER OF LI NES 

DISPLAY A LINE ON SCREEN 

LOOP TILL DONE 

GET RETURN ADDRESS 

PLACE I T ON THE STACK 

GET LENGTH OF INPUT 

POINT TO BUFFER 

GET KEYBOARD I NPUT 

GET KEYBOARD CHARACTER 

IF <BREAK > THEN RETURN 

I F <Q> 

THEN QU I T TO DOS 


IF <R> 

THEN RECORD SPEECH 


IF <P> 

THEN PLAY BACK SPEECH 


IF <S > 

TllEN SAVE TO DI SK 


IF <L> 

TllEN LOAD FROM DISK 


DISABLE IN'l'ERRUPTS 

PO I NT TO THE llA'l'A-1 

GET <BREAK > LOCATION 

IF <BREAK ) 

THEN EX I T ROUTINE 


RESTART COUNTER 

BUMP POINTER 

INITIALI ZE THE COUNTER 

IF LOW TH EN LEAVE AS I S 

ELSE SET HIGH BI T 

GET CASSETTE INPUT 

WASTE TIME 

WASTE TIME 

WASTE TI ME 

WASTE TIME 

IF HI GH C=0 ELSE C" l 

IF HI GH C= l ELSE C=0 

I F BYT~ IS LOW 

· THEN GOTO LOW ROU TINE 

I F LOW SIGNAL THEN EX I T 

ELSE INCREMENT COUNTER 

ff HI GH SIGNAL THEN EXIT 

INCREME NT THE COU N~'ER 


LOOP r'OR MAXIMUM COU NT 

IF MAX COUNT 'fHEN !N IT 

GET NEXT BYTE 

MARK END OF DATA 


DISABLE IN'l'ERRUPTS 
POINT TO DATA 

GET CURRENT BYTE 

GET 7 LOW BITS 


Listing continued 

i 02 • 80 Micro, October 1984 



Listing continued 

00750 RET EXIT IF END OF DATA 
00760 
00770 
007 80 
007 90 
00800 

Pl 
LD 
LD 
OR 
SUB 
CCF 

B,A 
A, (HL) 
127 
255 

COUNT=l TO 127 
GET CURRENT BYTE 
A=255 OR A= l 27 
I F HIGH C=0 ELSE C=l 
I F HIGH C=l ELSE C=0 

SOFTWARE 
00810 
00820 
00 830 
00 840 
00850 

LD 
ADC 
OUT 
DEFW 
DEFW 

A, l 
A,0 
( 0FFH) ,A 
0000H 
0000H 

GET LOW OUTPUT CODE 
I F HIGH A=2 ELSE A=l 
SEND TO CASSETE 
WASTE TIME 
WASTE TIME PRICE WAR 

00860 
00 870 

DEFW 
DEFW 

0000H 
0000H 

WASTE TIME 
WAS TE TIME ANY SYSTEM ONLY 

00880 DEFIV 0000H WASTE TIME 
00890 DJNZ Pl LOOP FOR FULL COUNT 
00 900 
00 910 
00920 
00 930 
00 940 
00950 
00 960 

SAVE 

INC 
JR 
CALL 
RET 
CALL 
CALL 
JP 

HL 
P2 
FILSPC 
c 
OPEN 
4420H 
NZ , ERROR 

BUMP POINTER 
LOOP TILL DONE 
GET FILE SPECIFICATION 
IF <BREAK > THEN RESTART 
PREPARE TO OPEN THE FILE 
INITIALIZE NEW DISK FILE 
JUMP IF DISK ERROR $24.95

00 970 
00980 
00990 
01000 

Sl 
LD 
LD 
OR 
JP 

HL,DATA 
A , (HL) 
A 
Z, CLOSE 

POINT TO SPEECH STORAGE 
GET CURRENT BYTE 
IF END OF DATA 

THEN CLOSE THE FILE AVAILABLE: 
01010 
01020 
01030 

LD 
CALL 
JP 

DE,DCB 
lBH 
NZ,ERROR 

ELSE GET DCB 
SEND RECORD TO DISK 
JUMP IF DISK ERROR • LYNN'S PAYROLL SYSTEM 

01040 
01050 
01060 LOAD 

INC 
JR 
CALL 

HL 
Sl 
FILS PC 

BUMP DATA POINTER 
LOOP TILL DONE 
GET FILE SPECIFICATION • LYNN'S ACC. RECEIVABLE 

01070 
01080 
01090 

RET 
CALL 
CALL 

c 
OPEN 
4424H 

I F <BREAK> THEN RESTART 
PREPARE TO OPEN THE FILE 
OPEN THE DISK FILE 

• LYNN'S CHECK REGISTER 
01100 
01 11 0 

JP 
LD 

NZ,ERROR 
HL ,DATA-1 

JUMP IF DI SK ERROR 
GET DATA AREA - l • LYNN'S TRSDOS UTILITY 

01120 
01130 
01140 

Ll LD 
CALL 
I NC 

DE ,DCB 
13H 
HL 

POINT TO DCB 
GET DISKETTE BYTE 
BUMP DATA POINTER • LYNN'S E-Z MAIL 

01150 
01160 
01170 

JR 
LD 
JR 

NZ , L2 
(HL) , A 
Ll 

IF BAD READ THEN EXIT 
ELSE STORE THE BYTE 
LOOP TILL DONE 

All systems are on a TRSDOS 1.3 diskette ready to 
run on a TASSO Model Ill or Model IV In Ill Mode. 

01180 
01190 
01200 

L2 LD 
CP 
JP 

(HL) , 0 
lCH 
NZ , ERROR 

MARK END OF DATA 
IF NOT END OF FILE 

THEN DISPLAY ERROR ALSO 
01210 
01220 
01230 

FILSPC 
JP 
LD 
CALL 

CLOSE 
HL , MSG2 
021BH 

CLOSE THE FILE 
POINT TO MESSAGE 
DISPLAY THE MESSAGE • VERBATIM DISKETTES 

01240 
01250 
01260 
01270 
01280 
01290 

OPEN 

LD 
LO 
JP 
LO 
LD 
LD 

B, 1 2 
HL ,DCB 
0040H 
HL ,BUFFER 
DE,DCB 
B,0 

GET MAXIMUM LENGTH 
GET DATA CONTROL BUFFER 
GET KEYBOARD INPUT 
POINT TO BUFFER 
GET DATA CONTROL BUFFER 
GET RECORD LENGTH 

(MD 525-01 SS/DD)
ONLY $256~~~lfafgc 

01300 
01310 
01320 

CLOSE 
RET 
LD 
CALL 

DE ,DCB 
4428H 

; GET DATA CONTROL BUFFER 
;CLOSE THE FILE JOE LYNN 

01330 
01340 

JP 
RET 

NZ , ERROR ; JUMP IF ERROR COMPUTER SERVICES 
01350 
01360 
01370 
01380 
013 90 
01400 
01410 

ERROR 

El 

OR 
CALL 
LD 
CALL 
CALL 
CP 
JR 

192 
4409H 
HL , MSG3 
021BH 
49H 
0DH 
NZ , El 

;SET BIT 6 AND 7 
;DI SPLAY ERROR MESSAGE 
;POINT TO "Press ENTER " 
;DISPLAY THE MESSAGE 
; WAIT FOR INPUT 
; IF NOT <ENTER > 
; THEN LOOP 

23501 W. Gagne Lane 
Plainfield, IL 60544 

815/436-4477 
01420 
01 430 
01440 

MSGl 
RET 
DEFM 
DEFM 

Speech Synthesizer by ' 
'Theodo r e Diament (c) 1984' 

---------------------------~ 
PLEASE SEND ME: I 

I 
01450 
01460 

DEFB 
DE FB 

0DH 
0DH 0 LYNN'S PAYROLL SYSTEM 

01470 DE FM ' Attach b l ack cassette input plug to ' 0 LYNN'S ACCOUNT RECEIVABLE 
014 80 
014 90 

DEFM 
DEFB 

'the EAR socket . ' 
0DH 0 LYNN'S CHECK REGISTER SYSTEM 

01500 DEFM ' Attach gray cassette output plug to ' 0 LYNN'S TRSDOS UTILITY PROGRAMS 
01510 
01520 

DEFM 
DEFB 

' an audio amplifier.' 
0DH 0 LYNN'S E·Z MAIL SYSTEM 

01530 DEFM ' Put casse tte recorder in RECORD mode .' 0 VERBATIM DISKETIES 
01540 
01550 

DEFB 
DE FM 

0DH 
' When recording , press BREAK to ' 0 l'M INTERESTED ­ SEND ME MORE INFO. 

01560 
01570 

DEHi 
DEFB 

' to te rminate . 1 

0DH Please include $3.00 Shipping (plus S1.65 if C.O.D.) 
01580 
01590 

DEFB 
DEFM 

0DH 
'R - Record speech. 1 Ill inois residents add 6V•% sales tax 

01600 
016 10 
01620 

DEFB 
DEFM 
DEFB 

0DH 
'P - Play back speech .' 
0DH 

5% surcharge for credit ca rd orders 

Total amount enclosed-----­
01630 
01640 
01650 

DEFM 
DEFB 
DEFM 

'S - Save speech to diskette . 1 

0DH 
'L - Load speech f rom diskette. • 0 CHECK/MO 0 VISA 0 MC o c.o.D. 

01660 
01670 
01680 

DEFB 
DEFM 
DEFB 

0DH 
' Q - Quit t o Disk Ope rating System. ' 
0DH 

CARD# _________ EXP. ____ 

SIGNATURE ______________ 
01690 DEFB 0DH 
01700 
0171 0 

DEFM 
DEFB 

' Enter your se l ection : ' 
03H NAME ________________ 

01720 
01730 

MSG2 DEFM 
DEFB 

' Enter f ile specification 
03H ADDRESS _____________~ 

017 40 
01750 

MSG3 DEFM 
DEFB 

' Press ENTER. ' 
03H 

CITY ___________ STATE ___ 

01760 
01770 

BUFFER 
DCB 

DEFS 
DEFS 

256 
50 

DISK BUFFER AREA 
DATA CONTROL BUFFER AREA 

ZIP ______ PHONE ________ 

017 80 
01790 

DATA DEFW 
END 

0000H 
MAIN 

START OF SPEECH STORAGE 
EXECUTION LOCATION JOE LYNN COMPUTER SERVICES ,,, 11 2 

End 
23501 W. Gagne Lane, Plalnfleld, IL 60544 

I---------------------------­
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by Leland M. PhelpsTECHNIQUE 

USR FRIENDLY 

This technique for loacling USR routines 


saves time, trouble, and program memory. 


You may be put off by USR rou­
tines, find them complex and 
time-consuming, and the very 

thought of them makes you tense. 
Relax. I'll explain a painless, no­
nonsense way to load USR data using 
the disk input/ output (1/0) buffers. 

I call my technique buffer parking. It 
saves having to set the top of memory or 
include long data statements in a Basic 
program, and you don't have to fuss 
with a program monitor or T-Bug. 
What's more, it's free: You don't use a 
single byte of program memory for 
USR storage. 

The Whys and Wherefores 
When you load Disk Basic, most op­

erating systems reserve three 256-byte 
file buffers plus associated data control 
blocks. Few programs require more 
than two file buffers for disk file 1/0, 
leaving you with at least one buffer with 
room for 255 bytes of USR data. You 
can always open more files if necessary. 

Buffer parking has only three re­
quirements. First, you must be able to 
relocate the machine-language USR 
subroutine (no jumps or calls to abso­
lute addresses within the routine). Sec­
ond, you need a random file containing 
the USR code. Finally, you have to 
know the addresses of the buffer(s) 
you'll use. 

Try to use decimal form for the USR 
code. Integer data in least significant 
byte/ most significant byte (LSB/MSB) 
format makes it hard to tell routines 
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apart later, because the original ma­
chine-language code isn't apparent. 

Finding a Parking Space 
You can't load the USR data file into 

a buffer until you find the buffer's 
starting address. The Table lists the 
starting addresses of buffers 1-3 for 
some common DOSes. TRSDOS and 
NEWDOS80 reserve three 1/0 buffers 
when you load Disk Basic. DOSPLUS 

3.4D reserves no buffer (zero is de­
fault), but you can open three buffers 
when you get into Basic by typing in 
BASIC -F:3. 

If your DOS isn't in the Table, use 
my Buffer Finder (Program Listing 1) 
to locate starting addresses. (If you need 
only the Table, you can skip to the next 
section, "Trying It Out.") 

To find buffer addresses for your 
DOS, type in and store Listing 1. Lines 

Program Listing I. Buffer address finder. 

4 , ****************************** 
5 I * BUFF IND/BAS * 
6 I * BY * 
7 I * L. M. PHELPS * 
8 I ****************************** 
9 ' 
20 CLS:PRINT@ 470,"BUFFER ADDRESS FINDER" 
22 DEFINTA-Z 
25 PRINT@598 ,"INPUT DRIVE NO •.• ";:LINEINPUTD$ 
30 FORI=lT05:READJ:G$=G$+CHR$ (J) :NEXT 
50 DATAl,2,3,4,5 
60 OPEN "R",l ,"BUFFIND2/FIL:"+D $ 
70 FIELD1, 5AS A$ 
80 LSETA$=G$ 
90 PUTl,l :CLOSE 
HJ0 	 CLS: PRINT" TH E SEARCH KEY ' 1 2 3 4 5 ' I S FI LED 

IN 'BUFFIND2/F IL' . TYPE 'GOTO 120' TO CONT •• " 
110 	 END 
1 20 CLS : PRIN'l"'MOST BUFFER ADDRESSES ARE FOUND IN THE RANGE OF 
25450 TO 30750 ---SO STAR'l" INPUT AT THE BEGINNING OF THAT AREA." 
13 0 	 PRIN'l': PRINT" SINCE THE FILE 'BUFFIND2/F IL' WAS CREATED 

USING BUFFER #1, THE ' KEY ' IS ALREADY IN THAT LOCATION. 
THIS 'rIME AROUND, BOTH BUFFER #1 & # 2 CAN BE LOCATED IN ONE 
RUN IF YOU RESPOND TO THE 'INPUT BUFFER#' IN LINE 150" 

132 	PRINT" BY TYPING I N ' 2 '." 
1 40 	 PRIN'l' :PRINT"THEN START SEARCH AT THE LOWEST ADDRESS." 
150 	PRINT:INPUT "INPUT BUFFER N0. ";N 
160 	OPEN"R " ,N,"BUFFIND 2/F IL:"+D$ 
17 0 GETN,l:CLOSE 
180 · INPUT"INPUT A TRIAL ADDRESS •.• ";A 
1 90 	 B=A:CLS 
200 	 GOSUB270 
21 0 	 PRINTCHR$ (31); 
220 	 FORI =ATOA+l99 : C=PEEK(I ) :PRINTC; :IF I =A+l99THEN250 
222 . IFC =lTHENK =I 
225 IFC=5ANDPEEK (I-1) =4ANDPEEK(I-2)=3 ANDPEEK (I-3)=2THEN 
PRINT@896 ," START ADDR.= ";B;" BUFFER ADDR. = ";"* ";K;" *" 
ELSE230 
227 PRINT@960," PRESS <BREAK> TO EXIT ••• ";:GOT0250 
230 NEXT 
250 K$ =INKEY$:IFK$=""THEN250ELSE260 
260 A=I+l :GOS UB270:GOT0210 
270 PRIN 'l'@0,"BLK ADDR . ="A ;: PRINT@28,"PRESS ANY KEY TO CONT ••• ":RETURN 

End 

104 	• 80 Micro, October 1984 
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P.O. Box 2169 
Camp Verde (Lizard Flats) 
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"WE KEEP YOU RUNNING" 
COMPUTERS 

Mooel 4 W!lh 2 drives & RS-232 6'K (;omp6ete S 999 
26-1067 161< Model 4. Pl.Ire RacJIO Shacll; 669 
26-1069 2clr Model 4 6'K RS232. Pure Radio Shack 1099 
26-1080 &ofK Model 4 Por!able. 2dt & RS232 1099 
26-3590 Pocket Computer 3 84 
26-3134 16K Color Computer 99 
26-3136 16K Extended BASIC Color Computer 135 
26-3589 Pocket Computer 3 With 4K RAM 85 
26-3601 Pcx:ket Computer 2 169 
26-3650 Pocket Computer • . 59 
26-3801 MOdel 100 8K Portable Computer 499 
26-3802 Model 100 24K Portatlle Computer 679 
26-4004 Model 12 1-0nve 2379 
26-4005 MoOet 12 2-Dnve 2951 
26-5103 Model 2000 2-Gwe. 128K 2333 
26-5104 Model 2000 W(Hatd Ol$k and 256K 3599 
26-6004 Model 168 1·0nve 3351 
26-6005 Model 168 2·0nve 3925 
26-6006 Model 168 With bu•IHn I SMb H;ti'O 0.sk ~52 
2&-6050 DT· I Termnal 499 
26-6052 NEW!OT- 100 Tetmnai 675 

NEW LNW "TEAM" COMPUTER This new compu1er horn LNW 
has 160K RAM. 5 3Mhl Z80 Ind is IBM PC Compatlble See 
!tie LNW ad 1r1 tt-cs IS5U8 tul 0918115 S 1295 

MODEMS 
26-1084 Model 4P Modem Boatd $128 
26-1173 DC Modem II 169 
26-117• AcousbC Coupler Modem 127 
26-1175 DC Modem 18 85 
76- 1176 DC -2212 High Speed Modem 339 

Anchor ~ l Modem. JOO Baud W11h cable .. 74 
~ 300/ 1200 Baud Modem with ca!)le & PS 279 
Hayes Smartmodem. 300 Baud 233 
Hayes Smartmooem. 1200 Baud 525 

PERIPHERALS 
LHW ~ 1 EIJ*'lion lntltf'face. 32K RAM & 
RS.232 . S329 

12" Green Noo-Olale Video Mon110t 1M 
12" Amber Non-Glare V!deO Monitor 89 
Vdeo cable IOI' Model 1 kayt:>oal'd-to-monitOf 7 

26-0511 Gen.. RS Pantynose Antl-Olate Device 14 
26-1085 Model 4P Carrying Cue 21 
26-1131 Model 1/3/4 5MB Hard Disk Secondary 1399 
26-1133 Model 3 15MB Hard Disk Inst Kit 85 
26- 1134 Model 4 15MB Hard OtSlt Inst Kit. 68 
26- 1183 Model HlO Bar Code Reaclef 85 
26- 1197 NEWI Mouse IOI' Model 2000 85 
26- 1208 CCR.al Casseue Tape Recotdef . .. 51 
26- 1209 NEWICCR-82 Casseue Tape R9C(lfdet .. 42 
26-1326 Anll--GWe Panel. Model 2/ 12/ 16 34 
26- 1342 Clear Keycover fOf Model 3/4 11 
26-1410 Model 100 Modem Cable. .. 17 
26-1429 Automa11e Power Stnp/Sufge ProtectOf ... 59 
26-1451 Noo-Autom1bC Power Stnp/Fllt8f 42 
26- 1457 Anb--Glare Pane!. Model 1/3/4 34 
26-222ii Color CompJl8f Deluae RS-232 Kii 69 
26-3007 Color Computer Can'p"ig Case 11 
2fi-.J008 Color Computer Joysncks. Per Paw 21 
26-3012 Color Computet Delu•e Joystick/each 34 
26-3023 Color Computet 1(2 Disk Dnve 1.2 Of 3 237 
26-3024 Color CotnQuter ~-Pak Interface 153 
26-3025 Color Computer Mouse 43 
26-3029 Disk 0me 0 IOI' the Color Computer 2 299 
26-3503 PC 1 cassette Interface .9 
26-3508 PC 1 CMryng Case 13 

::~ ~ ~ ~~c ~~1~ace 1~~ , 
26-3615 PC 2 4K RAM Module... 59 
26-3616 PC 2 8K RAM Module . 118 
26-3051 PC 4 Cauette Interface 33 
26-3653 PC 4 1K Ram Module 16 

~~~ ~~001~ ~Ult . ~ 
26-3805 Model 100 Acoustic Couplet 34 
26-3806 Model 100 Disk Dnve Thng 679 
26.3807 Model 100 2nd O.Sk Dnve 204 
26.3809 Model 100 Carryng Case . . . . 42 
26-4 154 Model 12/168 Internal 15Mb Hard Disk Kit 2120 
26-4155 Model 2/3/ 4/ 12/ 16 E•t 15Mb Prmary Hard 
o.si. 2120 
26-4 156 Model 2/3/4/ 12/16 Ei;t 15Mb Secondary 
Onve t 695 

USe 700.3017 10 add 26-4156 to Mod 12/ 16B w/oruernai 
HO 
26-4 157 Model 2/12/ 16 lnstalahOfl Kil IOI' 26-4155 420 
26-51 11 Model 2000 VM· 1 Monochrome MonltOf .212 
26-5 112 Model 2000 CM-1 Color Mooi1or 679 

FURNITURE 
2& 1305 MOIJel 3/4 System Desk S 152 
26-1308 Universal Pnnter Stand .....85 
26- 1324 Computer Table 60 
26- 1325 Platlorm IOI' 26-1324 26 
26-4303 Oelu•e System DMk 229 
26-4304 System Desk DraWf!f" 11 1 
26-4305 Delu•e Pnnt8f Stand 128 
26-'306 TetTTW\81 Stand 
26-<4307 Pnnuw Stand 128 '"' 
2&5115 Model 2000 Pedestal .. . 76 
26-5116 Model 2000 Floor Stand 123 
74-0551 Docu-Rack Stand 69 

PRINTERS & ACCESSORIES 
26-1 158 01115ywneeill ... S1165 
26-1190 Plotttw ............ •·· . . ....... 424 
2&1 192 GCP-115 Color Gtaphics Printer 169 
26- 1193 Flatbed Pk>ttef/PMtet .. . ... .. 8-45 
26- 1250 OWP-410 Daisywheel Pnntw 799 
26-1252 OMP-500 220q)s Pnnlet .. .1099 
26- 1254 OMP-200 120cps Pmter ..... .. . 594 
26- 1255 OMP -120 120cps Dual Mode Ponter 424 
26-1257 DWP-210 Da.sywheel Pnnter ...509 
26- 1261 TP·10 Tl'lermal Matn• Ponter 85 
26-1266 CR-510 Compulet Caro Readet t440 
26- 1267 DMP-420 140cps Tnple Mooe PrVlter .849 
26- 1268 CGP-220 Color Ink Jet PrVlter . 594 
26- 1269 PTC-64 64K Pm1er ContrOOer (Buller) . 212 
26- 1270 NEW1 DwP-5 10 OllSywfleel pnnter 1270 
26-1271 OMP-110 50cps Tnple MoOe Pmtlif 339 
26- 1272 LMP-2150 Hign $peed Doi Mam• Pnoter .. . J299 
26-1274 DMP-2100P 160c;ls Dual-Mooe Pmter . 1695 
26- 1275 NEW! TRP·100 Pnnter . . 255 
26-1276 NEW! OMP-105 Ne.... Cneeep Prr.t8"' . . 169 
26-1277 NEWT OMP-430 New Not So Cneeep Pnntl!f 165 
26- 1440 Single Bin Sheet Feeoer IOI' DwP.2100 845 
26- 1441 Bt-Oitectional TractOf IOI' DWP-2100 144 
26-1«3 &-0.ectional TractOf IOI' DWP-210 99 
26-1«7 S..0....ecoonal TractOf fOf D815ywtoeei " .... .198 
26-1.US ~ Bi'l Sheet Feeder lor Oaisywheel 11 672 
26-1455 Acous!IC Covtw .......... .... ... ..............339 
26-1459 81-0rectional TractOf IOI' DWP-41 0 ....204 
26-1401 Model 1/3/4/4P Pnnter Cati'e 29 
26-1406 RS-232C cable ....... ......... . ..... 16 
26-1409 Model 100 Pmttw Cable .. . ..... 13 
26-4401 Model 2/ 12/ 16(2000 Pmttw Cable 29 
26-1490 10" RS-232C Cable 25 
26-1491 25' RS-232C Cable 33 
26-1492 50· RS-232C Gable .... 46 
26-1493 100' RS-232C Cable ........ 76 
26-1495 RS-232C Cable blender" . . 25 
26-1496 RS-232C Nul Modem Aaapte< .••. 25 
26-1498 SW·302 Paralel Pnntet Swrtcn 102 

.- See List of Advertisers on Page 176 

26-1499 SW-303 RS-232C SelectOI Sw11cn 128 
26-3505 PC 1 Prvitet 108 
26-3591 PC 3 Pnntei­ 102 
2&3605 PC 2 Pr 1111ei­ 187 
26-3652 PC 4 Ptintei­ 68 

C.ITOH 
8510BPI 120cps Ftictl0fl/T1ac10f Parallel s 349 
8510SP Ho1 Dot 180cps Real f as1 495 
85 t OSCP Color Hign Speoo prn1tet 549 
1550P Prowroter 2 120cps, lor Wide Papet . Parallel 549 
1550SP Hol Dot 180cps Real Fast & Wide 675 
F10·40 S1arw111er. 40cps Da1sywtieel 999 
F10·55 Pnntmastet 5Scps Da1sywheel, FAST 1299 
FI O Bi-Olrectional Tractor . with Plastic Covet" 2 10 
FIO Electric Single Bin Snoet Feooet Inst Required 775 
F IO Mechanocal Sw'Qle Bin Sheet Feeoer- 499 
GX· 100 Gonla Banana SCk;ps 175 

ANADEX 
DP-9725B 240cps Color Pr1ntet 1299 

We have OuSt covets IOI' most every pr1nter we set Be sure 
to ort\er one with your new pmter 10 keep 1t like new IOI',..., 

CABLES 
We manufacture a great nurnbef o l dtll81ent cable as~ 
to ~I most anythlog to anyth.ng else Call us wi th your 
spec1hc needs Wo PIObal)ly have 11 on the shell An at discount 
prices. ot course 

SUPPLIES 
5 25"' SSDD Oiskottos. Pack ol 10 . I Year Guarantee $ 15 
5 25· DSDD 0.skettes. Pack o r 10. 1 Year Gua1an1ee 15 
8 · SSDD Diskenes. Paclt or 10. 1 Yw Guarantee 29 
8 · DSDD Diskettes. Pack ol 1o. 1 Year Guatantee 34 
525' FlipSOtt. Holds 75 0.Sks t6 
8" Fllpson. Holds 50 Disks 19 
8 5 • 11 Tr aclOf P&pef Gooo 20 lb Stock . 2900 
Shee•s 25 
14" • 11 T1act0f P&pef Good 20 lb Stock . 2900 
Sheets 35 
525 Of 8 Head Cleao.ng Kit 9 

RIBBONS 
We have even more ribbons now tnan we had last month Way 
too many types to l<s t hale They re cheeeep too 

SOFTWARE 
NOlellrsRldooSO.O.poliC'/1ha1not .. mu11~1eoso11,,..,e 
padi.i19Meonuw1~,10t11ITIOOel'5()olionMOSl\s.,e.1•..iaoie.11 i19"'t 
e.1•.1 cnaioe 8e suie to .1si. 10' de1a.ts. 

NEW CP/M 2.2 Dy Montezuma Moo F0t The Model 4 
Rated best Dy actual tes t Get the gooo one $ 199 
26-03 10 TR SDOS 2 J FOi' The MOdet I 12 
26-03 I 2 TASOOS I 3 FOi' The Model 3 12 
26-03 13 TRSOOS 6 • FOi' The Model 4 12 
26-03 16 TRSOOS 6 • Disk Doc Rel C.vd 26 
26-04 13 NEWI Disk Onve Analyzet Why pay more' 26 
26· 1507 Model 1/3 Stockpak 42 
26-1510 Model t /3 Tr81'10e1 51 
26- 1511 NEW! Model 3 Hotne Accounlanl 85 
26- 151 2 Model 4 T.vget PlannerCalc 85 
26-1513 NEWI Mooe! 4 Spectaculat0t 42 
26-1514 NEWI Model 3 PorHOllO Manager 169 
26-1515 pis Ille IOI Model 3 t06 
26- 15 t 6 pis repon IOI' Model 3 85 
26- 1517 plsreporl IOI Model 4 85 
26-1518 plslile loi Mooet 4 107 
26-1520 Model 4 V15!Calc 212 
26· 152 1 Model 3 V•SICalc Business FOfecast 85 
26-1527 NEWl MOOel 3/4 Formation 169 
26-1530 Model 4 Muluplan 169 
26-1539 NEWI MOClel 3/4 w .2 Wnter 42 
26· 1540 MOdet 3/4 Genetat Ledger t 69 
26- 154 t Model 3/ 4 Acc:ounts Receivat>le 169 
26- 1542 Model 3/4 Accounts Payat>le t69 
26· 1543 Model 3/4 Pa)'fOll 169 
26- 1544 NEWI Mooet J/4 lnv()IC.8 Wrner 42 
26· 1553 Model 1/3 lnventcwy Control I 85 
26- 1 5~ Model 1/3 Accounts Paya.Die 128 
2& 1556 Model 1/3 0.$11 Pay1oll 75 
26· 1558 Model 1/3 0u5"'1eSS MaMiog L1St 85 
26· 1559 Model 1/3 Manulacturiog 1rwen1cwy Control 169 
26-1560 Fr•ed Assets 68 
26-1562 Model 1/3 Pro111e 36 
2S- 1563 Model 1/3 SCRIPSIT 85 
26-1564 Model 1/3 Ma.igtam u 
26· 1565 MOOe/ 1/3 Mic10hle 2J 
26-1568 Model 113 Medical Olhce Systems 254 
26-1569 Model 3 V•s.Calc Enhitnced Version 85 
2& t 577 Model 1/3 Survey.ng 42 
26-1579 Moool 1/3 Real Estate 85 
26-1580 Model t /3 Proiect Manager 85 
26-158t Model 1/J PerS0t1net Manager es 
26· 1582 Model 1/3 Time Manaoet 85 
26- 1584 Mooet 3 Chtlckwnt81 80 85 
26-1585 Model J Bus.ness Checkwtitl!" 127 
2&1588 Model 1/ 3 VoOeote• Plus 42 
26- t589 Mooe! J MICRO/Couoer 127 
2&1590 Mooe! 1/3 SupetSCRIPSJT t69 
26-159 t Model t /3 Scnpsll O.Ctl0l'L3r"1 85 
26· 1592 MOOel J Prolite Plus t 69 
26-1593 Model 3 Proli6e Plus LOOS/HO Vf!fsion 254 
26-1594 MOOel 3 Desk1op/ Plan·60 169 
26-1595 SupetSCRIPSH FOi rne Mooe! 4 169 
26-1596 SCRIPSIT Foi The M0081 .t 85 
26-t597 Model 3 Business Qrapn.c.s Pak 148 
26- 1598 Model 4 vo0eo1e1 Plus 42 
26- 1600 Octoona~ IOI' the MOOel 4 85 
26- 1922 Model 3/4 OtCt1es1ta 90 68 
26-2011 MOOOI 1/3 EDAS. Tape Vetsion 25 
26-2012 3/4 AssemOly Language Oevelo(>meni Course 126 
26-20 13 EDAS. Di~l< Vetsion Model 1/ 3 29 
26·20 14 Model 3 0.sk Goutse 13 
2& 2015 Moool 3 lnst1uc1ion Tapes 21 
26-2017 Model 3 Assemt>ly Language Coutse. Tape 34 
26·2018 Model 3 Assembly LangUi!198 Cou1se Disk 59 
26-2019 MEWi rRSOQS 6 • Trall"Wl"IQ Course 64 
2&2022 Powe< TOOi IOI' !he Model 1J3 43 
26-2023 Do• Ptor IQf me Model 1/J 17 
26-2 150 lntrOOUCl lOf\ 10 BASIC 49 
26-2190 Model 4 C060L 169 
26-2t91 Model 4 COBOl Runume 0.SJo. 25 
26-2200 Model 3 FOR TRAN 85 
26-2201 Model I FORTRAN 85 
26-220J Moo!!I 1/3 COBOL t 69 
26-2204 Mode; 1/3 Compol8f BASIC 126 
26-2205 Meo PILOT 34 
26-2206-7 COBOL Runtime 0.511 25 
26-2208-9 C-Omp.lef BASIC Runtime Disk 17 
26-2210 Model 3 BASCOM 169 
26-22 11 Model 3 PASCAL 21 2 
26·2212 PASCAL FOi The Model 4 212 
2&2213 Model 1 LOOS tLSt V8f5'0ll) 69 
26-2214 Model 3 LOOS iLSI version) 69 
26-2216 CP/M Plus FOi' The MC)Cle( 4 126 
26-GOOO The Good CP/M IOI me Model 4(Moruezuma) 199 
2&2217 CBASIC FOi The Model 4 (Requores CP/MJ 85 
26-2218 BASCOM tor 1ne Model 4 165 
26-2219 NEW1FORTRAN IOI' lhe MOOel 4 85 
2&2220-23 VoOeote• 26 
26-222• Compu5ef'Vf0ow Jones Sog!"l-up Kol I 7 
26-2619 Model 3 CorDian 42 

26·27 10 Color Computer PILOT. Disk 68 
26-2718 PILOT Ill 101 
26-2721 Color CornputOf LOGO. Disk 85 
26-2722 Color Compu191 LOGO ROM Pack 43 
26·3030 OS-9 For The Color Computer 59 
26·3036 BASIC . 09 F(lf Tne Color Computet 85 
26-3038 NEW! c Compile!' tor the Color Computer 85 
26-382 1 Model 100 Leaming Lab 25 
26-3830 NEW1Medel 100 ScnPS1t 34 

MONTEZUMA'$ REVENGE 
SUPER UTILITY PLUS 3.2 

Th11 widely KC..lmed industry 11and8rd disk Hpper 
doe• everything inctuding bKking up pro1Kled aoftw9fe. 
No uMr •hould b9 wttnout tf'li1 •nci.rv progrem. WOtk1 
tHI good on tM Model 4 100. Why pirate ii •hen you cen 
own 1n origlMI, regittered. unlMched copy now tnet we 
have reduced tt)8 price aoooo loooow. Bettet huny 

becauM thi1 ridic&Moualy low diacoun1 price won'r lall 
...... 
Re.... Pnce 179.95 OUR KILLER PRlh ................ $ 49 


26·450 1 Geoetal LeGger I t69 
26·4502 lnventOl'Y Management System I t 69 
26-4503 Payroll 339 
26-4504 Acc.ounts Aecewable 254 
26-4505 Accounts Pavable 254 
26-4506 Ma1hog List 44 
26·• 507 Mailing L1s1 n 101 
26·4508 Medicat O!tice Systems 637 
26-4509 Manulactunng lnventoiy Cori!rol 637 
26-4510 Vet~hle 59 
26-45 11 V1SICalc 254 
26-45 12 Prohle II 152 
26·4513 Jot> Cost.ng 126 
26·45t4 OtCler Ent~ 169 
?6-45 15 Profile 11 Plus 254 
26·4516 Protlle Training Guioe 58 
26-4517 P1ohle Plus Upgrade t 02 
26-4520 Time Accounting 424 
26·4521 V1SICale 254 
26-4525 Elec11onoc 9'Clli!et 850 

~~ ::~~ ~~~1~1~u2oss Foicas11ng 3~; 
26·4532 SCRIPSIT Ut.,ty Disk t 09 
26-4534 SCRIPSIT OICtl()Nry 169 
26-4536 SCRIPSH Plotter Orwt!f 42 
26·4540 Statistical Analysis 85 
26·4545 L1tiga1ion Support 254 
26-4550 Business Gtaphlcs Ana1ysis Pak 212 
26·4554 Accounts Receivable 101 
26-4555 Menu CieoetalOI 33 
26·4556 Ptahle FQl'ms 106 
26·•557 ProMe A1ctiove 42 
26·4558 Prol"8 Proson 126 
26·4559 Prolooll 169 
26-4560 WESTLAW 211 
26-4580 Mull1Plan. Model 2}12 212 
26·4601 Genetat Ledger 339 
26-4602 lnven1cwy Con1101 System 254 
26·4603 Payrol 424 
26·•604 Accounts Receivable 339 
26·4605 Accounts Payable 339 
26·4607 Otder Ent~/ICS 339 
26-4608 Sales Analysis 212 
26-4612 NEWIOuety COBOL t 27 
26-4620 NEW! Preceoent 675 
26·4621 P8fsonoei Sea1cn 254 
26-4701 FORTRAN 254 
26·4702 EOAS 169 
?6·4703 COBOL 254 
26·4704 COBOL Run-Time Disk 34 
26 -4705 Compiler BASIC 169 
26-4706 Compllet BASIC Run-Time Disk 26 
26-.t 707 C000L Genetl!OI 850 
26-4710 Program Ec>tOI 67 
26·47 11 NEW! PASCAL MT 36 1 
26·471 2 Assembly Language Oevelo(>ment Systom 211 
26·'113 EDAS 1 43 
26·41 t4 RetOfmaTTet 212 
26 -47 t 6 BISYNC 3760 850 
26-4718 Tetm Aominrstra tlOl'l 42 
26·412t VICM!ote• foi Tne Mooel 2112116 42 
26-4125 NEWI BASCOM BASIC Complet t 69 
26·4130 BISYNC 3270 V81sion 2 1270 
26-4740 CPJM Plus 211 
26-474? CBASIC 84 
26 4802 lnvenTOfY l0t the Ha•O Disk 339 
26·•831 SCRIPSJT '°' the Hard D•Sk 339 
26·4834 Oichonaiy tor tne Hard Disk 169 
26·4835 SCAIPSIT IOI Tn1nhne Duvos 339 
26·49 t 0 TRSDOS 2 0 2 t 
26-•9t2 TR SOQS 4 2 :;i1 

ALL NEW MODEL 2000 GOODIES 
26-52 10 NEW! General Leoger 420 
26·52 12 NEW! Accounts Payat>le 420 
26-52 13 NEW! Accounts Receivable 420 
26·52 14 NEW! 1nveri1cwy Con1101 System 420 
<'6-5215 NEWI Otoei Enrrr 420 
26·52t7 NEWt Purd\ase Otdel 335 
26 52 t 8 NEW1 Payr()ll 420 
26-525 t NEW1 BASCOM 255 
26-5252 NEW1MS-DOS Assemoie< 85 
26·5255 NEW1FORTRAN 298 
26-5256 NEWI PASCAL 255 
26·5257 NEW! COBOL 505 
26-5258 NEW! BISYNC 3760 590 
26·5259 NEWI BtSYNC 3270 590 
26·5260 NEW1 Vl()e()le• Plus 42 
26·526 1 NEW! Soltetm 165 
26 5300 NEWI Lotus 1-2-3 420 
26·5302 NEWI SvperCaJc 3 335 
26-5305 NEW! pis hie 119 
26·5306 NEW1pis repon 106 
26-5307 NEW1 pis grapn t 19 
26-5309 NEW1pis write \ I 9 
26-53 1t NEW\ Mullipli!lfl 212 
26-5314 NEWI MCtosoll WOid 319 
26 5330 NEW! Muttimate 2 I2 
26 5340 NEW! Home Accountant 106 
26·5352 NEWI dBASE II 420 
26-5376 NEW! W•tness .t 2 
26·5377 NEW! PLane11a• 42 

5&000 SDn'WARE 
26-6 t 00 COBOL Oevelopmen! System 254 
26 6t01 COBOl Run-time Doskene 34 
26·6t05 TRSOOS 16 34 
26·6201 General Ledgef 509 
26-6203 Payroll 594 
26·6204 Accoon1s Receivable 509 
26·6205 Accounts Payable 509 
26-6207 OrOet Ent~/ICS 509 
26·6208 Sales Anat~SIS 339 
26-6209 JOO Cosl ing t 69 
26·6302 IMen!t>ty 339 
26·6309 Manuliteturiog ICS 122 
26-6401 XENIX Development System 637 
26·6412 NEW\ Prohle IOI' XENIX 424 
26·6'1 5 NEWI un.ry 637 
26-6431 NEW! Sctipsil for XENIX 424 
26-6450 NEWI MAC16 Macro Assembler 339 
26-6451 NEWI RM/f OO TRAN IOI Xf!flo• 59.t 

26-6452 NEWt PASCAL IOI' XENIX 594 
26-6455 COBOL IOI XENIX 599 
26-6457 MBASIC IOI XENIX 234 
26-6480 Multlplan, Mooe/ 16 & XENIX 296 
Electric Peno/ 2 0. Model 1/3 69 
Blue Pencil Model t /3 69 
Red Pencil Model 1/3 49 
Mooem 80 A Powerful Communcations Program M l / 3 35 
Trackcess IOI' 1ne Mooel J Trie OllQlnal copy program 29 
Super Utility Plus 3 2 Runs on Model 1/3/4 58 

c~J>/.~ ,!?~R/~!I~~ .~~~lE~~" 
P & T CP/M 2 2m fle>poy Disk ~t!fsion Moaet 2/12/16 160 
P &T CP/M 2 2m R/S Hi!lld Disk version MOOet 
2/ 12/ t6 225 

BOOKS and MANUALS 
26-2102 Mooe! t Level II Manua1 SS 
26-2 t 10 Model 4 TecMocal Manual 

26·21 t I Mooe! J DOS Manual 


. 6 " 26-2t 12 Model J BASIC lnstrUCll()r1 Manual 5 
26-21 14 Sourcebooll New Edol O"I 6 
26-2 11 5 Newsle\tf!f 800ll 1980 

26-21t7 Mooel 4 DOS Manual 
 ,, 
26-2240 NewSlener Booli t981 8 
26-224 t NewSlel1er Booli 1982 
26-3191 Color Cornputet Manual "5 
26-3 192 E•tended COIOI Computef Manua1 5 
26-3 193 Color Compulef 1 Tecnrncat Manual 
26-381 0 Model 100 Tecnnca1 Manual 
26-4920 Model 2 Opera1ois Manual ,. "• 
26-4921 MOClet 2 TecM1Ca1 Rereieoce Manual 26 
26-4922 Model 12 Operating Manual 59 
26-5403 Model 2000 Programmet s manual 
26-5404 Mooel 2000 Haroware Manual " 
26-6040 MOOel 16 Operators Manual .." 
26-6041 Model 16B Operating Manual n 
62-2084 TAS·BO Pocket BASIC H8fl000c)lo. 6 
TRS-80 ()SA & Otner MySt8fl8S .,.. ,. c ~ 
Microsoft BASIC Decoded .,.. .......,.. ' ... ....... ••2• 
BASIC Faster & Bel\81 .,.. l-. ~ 2• 
BASIC Fasiet & Benet Demonstra11on Disk 
BASIC Faster & Beller Lrbta~ Disk 15 
BASIC 0.Sk 1/0 Faster & Better " 
BASIC Ot5k 1/0 DemonsttatlOt'I Otsk 

The Custom TRS-80 .,.. °""'"" ~ ~~., 
 " 
TRSOOS 2 J OecOded ,," " 
~~hr~ ~ua?::e ~~ks-~ " TRS-80 Beginners Guioe 13 
ln5lde Supet Ut1l1ty Plus JO 16 

" 
UPGRADES 

T6K RAM 200 nsec t Full Year Guarantee $ 16 
641< RAM 200 nsec 1 Ful Ye81 Guarantee 64 
Model 4 128K RAM Upgtaoe Kit w.tn Genuwl8 PAL 74 

26· 11 26 MOClel 4 H1-Res.olu11on Glapncs Boald 225 
26-tl 27 Model 4 Onve 0 Kit 

Same as aoove e•cept our bland Save SUS 369 
Famous AEROCOMP DOC Double Density CMt1ot1er 99 

26-1145 MOOel 1 RS232 Board witn cable 89 
Moaet 3/ 4 RS232 •nscalatlOf'I 1< 11 less cat>le 69 

26-1162 Mooet 3 Olive o Kn 444 
Sarne as above e 1cep1 OJ bland Save SUS 369 

26· 1163 R80IO Snack 40 Tradl DoSI< D1tve 20J 
Same as aoove e1cep1 40 tritek Tanoon Save SSS 159 

HOLMES Model I J3 4Mh1 Speeoyo Moo 109 
HOLMES MOOel 3 VID·60 complete wiin 1121( RAM CP/M 
w11n ul•ties and 80 y 2• vocleo S.ve ms 399 
26-3013 16K RAM foi MC· I O COIOI Computl!I 42 
26·4104 MOClel 2 H1·Resolu1ion Glapn11;:5 Boaro 424 
26-4105 64K RAM Board 339 
26-4167 8 S~mlone Oouble·SoOe Drive 359 
26-5125 MOClel 2000 IOMO Hald Dis• Kif 1555 
26·5t 40 Mooe! 2000 H1-Re50h.Jt0"1 Grapncs Board 382 
26·5 t4 1 Mooei 2000 COior Graphic Chip Set 169 
26-5144 MOClel 2000 Mo.l~/Cloc.l< Board 102 
26-5160 Mooet 2000 lntefnal 128K Boaro 254 
26-5t61 MOClel 2000 E• tf!fl'lal t28K Board 424 
26-5162 Model 2000 128K RAM IOI 26-5161 2~ 
26-60 10 Mooet 2 or 12 !O Mooet 16 68000 l{it 764 
26-60t 1 Model 16 128K RAM Boatd 339 
26-6013 Mooet 16 3-User RS-232 Ca1d 254 
26-6017 l..'°°81 12 Card Cage 115 

BUY FROM US RIGHT NOW! 
1PieaWl rne onni 1•lll••.1<1.., 1m 

Ou1 1arge in1eritory can 'lOI be ~steo completely Please W 

11 you Clo not see -....na1 Y°"' want Cn.a.nces ate we ha•e 1t 


~~~,gt~':~~~ ~~~d;:":1:~e5o!ve 
we a1e not fespons1ble tor typogrphocal MOf s 'fCAJ1 


compan~ art(J/OI personal ct1eeks a1 e ·... etcome ana win ' IOI 

delay you1 OfOOr We use TeleC"Kk Please ot>serve me 


:~;W~~::~:~~ benda~:~~ae; ~~A~sg=.';;1= 
and payable ,,.. US Dolla1s It nius1 De a bani.. ponied check 

and contain your s11ee1 oM:klrnss ana 1~ r .;.'nbel fhe 

5'9nature must EXACT LY m:s1ct1 ine nar.'lf ;>nnted on :he 

check Tnats a ~ 1nefe 1s 10 ot In a<>oih<>'' "' i" ;;~t Arnetca.n 

E1press. Masre1co11d V.sa Casl'\ief ~ CtlOCl..s 'Nore Transfer 

aoa we atso V11p COO .'.:OD ~ an.:i mo10t t1eqi: 5l'llpmellts 


~( 'CbQ~ ar:~1 1c;;,r~s6::::::'"~~C:.::; 
Company .iNJ/or peisona· (necks can NO T oe acceptei'.: 11'1 

~r..m:· ~pc~~S:';~I~~~~~:R~~~!R~Jri 
INCLUDES Please aoo $5 nana11n1; ro aMvraers 101aling less 

tnan $ 50 AClo $2C /\andilng ch &rgt' to a ~ (.!l'del°'.i OVtll' $500 

snippea to Canaa.an adOress.es ~«> Stl lf: Sales Ta• 


~!it~ Wi..~::! ~::r~::-·~·t:'~E~: 6~~~ 

~!~~ ~~tn~hen~~dl~:!~~:6t,~ ~~~~~~l 1~~ :~1~~ 

there are NO REFUNDS OH SOFTWAAt:, REPLACEMENTS 

WILL BE PR OVIDED rDR DEFECTIVE SO,.-TWARE ITEMS, 

provlOed we 41e rio1+t.eo wilhof• ten cia, s <..l .;iei...,ery ~ ll1le 

rne1cnane11se u you na·. e d 0011ocul.a1 p<oolem please cal us 

IOI help anci "'~ · ru.: non 


WARRANTY 
AH items carry 1n.e (.!l' .g.na1 mar.ut~::ill'e<S ... arr.iniy we ....Ill 

be happy 10 ffid~ Y<'IJ d ,:opy 1;;)()11 le<jv9St 


Makes checks 3S welcome 
as cash. 

• ~~~e~".leic~:ri~ . personal 

CALL TOtL FREE FROM AN't'WHEREIN THE USA 

800-527-0347 
800-442-1310 

~-CE 
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Continue until the key numbers appear 
(see Fig. 1). 

The five-digit counter at the top left 
of the screen represents the starting ad­
dress of the block. When the search key 
appears within the block, the digit 1 ap­
pears in memory's starting address for 
the target buffer. Lines 222-225 recog­
nize and validate the key, then print the 
start-of-search and buffer location ad­
dresses at the bottom of the screen. 

Even if you want to find all 15 1/0 
buffers, it should take only a few min­
utes. After you find each buffer ad­
dress, press the break key. Then type in 
GOTO 150 and continue with the next 
buffer number. 

Trying It Out 
To create a USR file, you put the 

USR data into an ASCII string and put 
the string into a random file. The Basic 
program opens the random file and 
places the data in the buffer indicated in 
the Open statement. 

Even ifyou want 

to find all 15 

I10 buffers, 

it should take 


only a few minutes. 

After you find each 


buffer address, 


120-140 are for information only; you 
can omit them if you change 120 to 150 
in line 100. 

The program sets up a visual key, 1 2 
3 4 5, and puts it in a random file named 
BUFFIND2/FIL. The program prompts 
you to input a buffer number and a trial 
address (most buffers are between loca-

BLK ADDR.= 26552 PRESS ANY KEY TO CONT ••• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 2 3 4 5 

START ADDR.= 26300 BUFFER ADDR. * 26648 * 
PRESS <BREAK> TO EXIT ••. 

Figure 1. Screen display showing search key location in target buffer 2 (NEWDOS80). 

Buffer Number 

Operating System Version Model 2 3 

TRSDOS 2.3 26335 26625 26915 
TRSDOS 1.3 III 26232 26592 26952 
NEWDOSBO 2.0 I 26347 26648 26949 
DOSPLUS 3.3 III 28039 28585 29131 
DOSPLUS 3.40 28505 29064 29600 
DOSPLUS 3.4 Ill 28527 29073 29619 

Table Disk file I 10 buffer addresses for selected DOSes. 

tions 25450 and 30750). The program 
then loads the search key into the select­
ed buffer and displays a 200-byte block 
of memory beginning at the start-of­
search address. 

If the key doesn't appear in the dis­
played block, press any key to move to 
the next 200-byte block of memory. 

Program Listing 2. Screen fill program. 

2 ' SCRNFILL/BAS
3 I 

4 SECTION AI 

5 I 

6 CLS:PRINT@84,"CREATING USR FILE" 
7 DEFINTA-Z 

8 PRINT@ l 50 ," SCRNFILL/FIL" 

1 0 FORI=lT01 2:READJ:US=US+CHRS(J) :NEXT 

15 PRINT:PRINT:LINEINPUT"INPUT DISK DRIVE NO •••• ";DS 

20 OPEN"R",l,"SCRNFILL/FI L:"+DS 

30 FIELD1,12AS AS 

40 LSETAS=US 

50 PUTl,l:CLOSE 

60 PRINT@468,"SCRNFILL/FI L IS FILED" 

7 0 PRINT:PRINT"TYPE, 'GOTO 200', TO RUN SECTION lB .•. " 

80 END 

100 DATA 33 , 0 , 60,17,l,60,1,255,3,237 1 176,201 

1 50 
 I 

160· SECTION BI 

170 I 

200 INPUT"INPUT BUFFER 12 ADDRESS •.. ";B 
210 OPEN"R",2,"SCRNFILL/FIL : "+DS 
220 GET2, l :CLOSE 
230 DEFUSR0=B 
231 PRINT"TYP E, GOTO 240 , TO RUN SECTION lC ••. " 
235 END 
236 I 

237 SEC'l'ION cI 

23 8 I 

240 LINEINPUT"INPUT AN ALPHA CHARACTER ..• ";A$ 

25 0 PRINT@0 I AS 

260 J=USR0(0) 

270 GOT0270 


End 
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press the break key. 

To demonstrate buffer parking, I'll 
use a 12-byte machine-language pro­
gram that fills the screen with a selected 
alphanumeric character (see Program 
Listing 2). 

The object code taken from the As­
sembly-language listing is in hexadeci­
mal (hex) format; you must convert it to 
decimal bytes. The appendix of Radio 
Shack's Disk Basic manual includes a 
useful base conversion table. I already 
converted the hex code in Listing 2 to 
decimal format. 

I've also divided the program by 
function: Section A creates the USR 
file, section B loads the USR file into an 
1/0 buffer, and section C executes the 
USR routine. Sections A and B contain 
the steps necessary for buffer parking; 
section C follows standard USR proce­
dure . 

Load the program and run section A 
to store the USR data in the file 



SCRNFILL/FIL. With the USR rou­
tine in the file, run section B by typing in 
GOTO 150. 

The USR routine should now reside 
in the first 12 bytes of buffer 2. To 
check it, type in: 

CLS:FORI=BTOB+ ll :PRINT 
PEEK(D;:NEXT 

The top of the screen displays the 12 
bytes of the USR routine loaded from 
SCRNFILL/FIL. 

Now type GOTO 240 to run section 
C. Type in a character, and the screen 
instantly fills. Line 250 prints the char­
acter at screen position zero. Line 260 
calls the USR routine, which repeats 
printing the character 1,023 times. 

File It 
You can assemble any number of ma­

chine-language programs into a USR 
file as long as the total byte count of the 
routines loaded into any one buffer 
doesn't exceed 255. If you need more 

than 255 bytes, distribute the routines 
among two or more buffers. 

Figure 2 shows a screen display of a 
typical buffer loaded with 221 bytes of 
machine-language data representing 
three separate USR routines. The high­
lighted decimal values indicate the first 
byte of each routine; they're the starting 
addresses you enter in their respective 
DEFUSRn statements. 

It takes only two Basic program lines 
to load and define the locations of the 
three USR routines. In this example, the 
starting address is that of NEWDOS80 
buffer 3: 

12051 127 10 229 78 35 94 35 86 235 121 183 40 9 
62 32 190 32 4 13 35 24 243 235 225 113 35 115 
35 114 205 127 10 229 6 0 78 35 94 35 86 235 9 
43 121 183 40 9 62 32 190 32 4 13 43 24 243 225 
113 201 0 0 12051 127 10 34 129 105 33 192 63 237 
75 129 105 23 7 66 68 77 42 129 105 17 64 0 237 
82 84 93 42 129 105 237 176 58 32 64 214 64 50 
32 64 201 12051 127 10 229 221 225 221 110 2 221 
102 3 229 43 86 43 94 43 43 43 43 43 43 126 221 
110 4 221 102 5 213 229 79 203 225 203 57 41 235 
41 235 203 57 48 248 203 71 40 8 193 9 235 193 9 
235 24 2 193 193 193 9 235 9 6 0 79 221 203 0 
70 32 1 9 213 235 9 229 235 183 237 82 229 193 225 
209 40 2 237 176 43 24 19 43 229 1 83 237 66 . 229 
35 183 237 82 229 193 225 209 40 2 23 7 184 235 71 
62 0 11 9 43 16 252 201 

Figure 2. USR routines in an 110 buffer (221 bytes). 

80 OPEN" R" ,3, "USR8/FIL: I" :GET3, I: 
CLOSE 
85 DEFUSR0=26949:DEFUSRI =27011:DEF 
USR2 = 27052 

That's all there is to buffer parking. 
Give it a try; it could become one of 
your favorite programming tools. • 

Leland M. Phelps is a mechanical en­
gineer who has been programming in 
Basic since 1964. You can reach him at 
P. 0. Box 27, Route 3, Northfield, MN 
55057. 

NOW YOU CAN DUPLICATE VIRTUALLY ALL OF YOUR TRS-80 DISKETTES 

COPYCAT 3 will allow you to make an exact duplicate of virtually all of your disk­

ettes even if they are protected. And this includes your games arid utilities. COPY­

CAT 3 automatically analyzes, formats, copies and verifies each track of the diskette 

you are duplicating. The entire process is amazingly fast, typically less than 70 seconds 

and even less with verify turned off. 

COPYCAT 3 is intended for your personal use only, in making backup copies of your 

protected software. 


COPYCAT 3 will run on the TRS-80 Model 3, 4 or 4P computers. 


COPYCAT 3 ...................... $49.95 

Please add $2. 00 for postage and handling. CA residents add 6% sales tax. 
All orders are normally shipped the next business day via first class matf. 

l•ll'JS IFi•Ii litiiJ1I1I3:. 

2170 W. Broadway, #SOlA 

Anaheim, CA 92804 
~ (714) 772-5000 IS) 

Dealer inquiries on your letterhead are welcomed. 
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UTILITY by J.C. Sprott 

The Missing Disassembler 

Here's the Model 4 disassembler that Radio 

Shack forgot-it translates Model 4 object 


code into more readable source code. 


I f you've bought a Model 4, you 
probably know that Radio Shack 
doesn't offer a disassembler pro­

gram. And without one, you can't con­
vert your Assembly-language programs 
into more readable source code. Unless 
you're good at reading hexadecimal and 
opcode, you're stuck. 

The Model III disassembler is diffi­
cult to convert for the Model 4, so I 
wrote one myself. Disassembler is a 48K 
Model 4 Basic program that breaks 
down object code and displays or prints 
out the source code (see the Program 
Listing, p. 110). 

Using Disassembler 
Using the program is easy. You must 

first know the memory location of the 
routine you want to disassemble. Enter 
the starting address in decimal or hexa­
decimal (hex) format. For hex entries, 
use the form &HNNNN or NNNNH. 

The address must be in the range zero 
to 65535 (FFFFH). If you answer with a 
negative number, Disassembler con­
verts it to the correct address by adding 
65536. Unless you stop disassembly by 
pressing the break key, the program 
continues running; it recycles to 0000 
hex when it reaches the top of memory. 

For a printout of the disassembled 
program,. turn on your printer before 
starting. The program tests whether the 
printer is available and provides output 
accordingly (lines 200 and 380) . This is a 
handy technique that programmers of­
ten use in Model I/III software, but the 
Model 4 manual doesn't document it. 

Disassembler prints each address in 
decimal, hex, Z80 opcode, Z80 mne-

The Key Box 

Model4 
64KRAM 
Basic 

monic code, and ASCII code (see the 
Figure for sample output). A hex ad­
dress indicates absolute and relative 
jumps. If the program encounters an il­
legal opcode, it prints "Illegal Com­
mand" and beeps. 

I wrote Disassembler in standard Mi­
crosoft Model 4 Basic, and used no re-

Address Z80 
Decimal Hex Opcode 

6267 187B F6AF 
6269 187D C5 
6270 187E D5 
6271 187F F5 
6272 1880 CDF718 
6275 1883 IEOI 
6277 1885 21001D 
6280 1888 Fl 
6281 1889 2807 
6283 188B CDD818 
6286 !SSE 3El6 
6288 1890 ISOA 
6290 1892 CDEBl9 
6293 1895 CCDBl9 
6296 1898 FE06 
6298 189A 3El7 
6300 189C DI 
6301 189D Cl 
6302 189E C9 
6303 189F D5 
6304 !SAO CDCAIS 
6307 18A3 E5 
6308 18A4 2EOO 
6310 18A6 CDD818 
6313 18A9 Ei 
6314 !SAA 3Ell 
631 6 !SAC D I 
6317 !SAD C9 
6318 !SAE CDB218 
6321 ISBI cs 
6322 18B2 D5 
6323 18B3 CDCAIS 
6326 18B6 2EOO 
6328 !BBS CDEB19 
6331 ISBB CCDBl9 
6334 ISBE D606 
6336 ISCO DI 
6337 !SCI cs 

turns to DOS or references to memory 
addresses. Although I use TRSDOS 
6.1, the program should run under any 
operating system that supports the 
Model 4 Basic commands.• 

Contact J.C. Sprott at 5002 Sheboy­
gan #207, Madison, WI 53705. 

Z80 
Mnemonic Code ASCII 

OR AFH ; 
PUSH BC ; 
PUSH DE ; 
PUSH AF ; 
CALL 18F7H ; 
LD E,OIH ; 
LD HL,IDOOH ; ! 
POP AF ; 
JR Z ,1892H ; ( 
CALL ISDSH ; 
LD A,16H ; > 
JR 189CH ; 
CALL 19EBH ; 
CALL Z,19DBH ; 
CP 06H ; 
LD A,17H ; > 
POP DE ; 
POP BC ; 
RET ; 
PUSH DE ; 
CALL ISCAH ; 
PUSH HL ; 
LD L,OOH '. 
CALL ISDSH ; 
POP HL ; 
LD A,llH ;> 
POP DE ; 
RET ; 
CALL 18B2H ; 
RET z ; 
PUSH DE ; 
CALL ISCAH ; 
LD L,OOH '. 
CALL 19EBH ; 
CALL Z,19DBH ; 
SUB 06H ; 
POP DE ; 
RET z ; 

Figure. Sample outp ut from Disassembler. 
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SAVE 48% 

OFF THE 


BASIC NEWSSTAND PRICE! 

Send me a one year subscription to 80 Micro for 
$24.97. I understand that with payment enclosed. I 
will receive a FREE issue making a total of 13 issues 
for $24.97. 

D Payment Enclosed 
D Bill me $24.97 for 12 issues 

Please make checks payable to 80 Micro. 

_______State____ 
34AF8A 

Canada & Mexico $27.97. I year only. US funds drawn on US bank. 
Foreign Sunace $44.97. I year only. US funds drawn on US bank. 

Foreign Airmail please inquire. Please allow 6-8 weeks for delivery. 
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5pf..C\~L 
THE VID-80™ PACKAGE 
• 	Conve rts your TRS-80 Mode l III computer and display screen from: 


64 CHARACTERS BY 16 LINES to 

80 CHARACTERS BY 24 LINES 

•Plugs inside your Mode l III - no modifications a re necessary. 
•Automatica ll y " pa tc hes" most DOS programs over , to run in the new 80x24 mode . 

CP/ M FEATURE 
•This "computer language" option makes avai lab le thousands of popula r programs. 
• Uses a RAM disk to crea te instantaneous disk storage. 

$39999* • Will read and write 17 different disk formats. 

VID 80™ WITH EXTENDED MEMORY OPTION 
•Extends your VID -80 and Mode l III anothe r 64 K for a total of 112 kilobytes (K) o f storage. 
•Reverse Video Module 	 $49999* 

portable micro drive™ 

portable disk drive™ 

3% inch portable disk drive for the 
Radio Shack Model IOO and the 

Olivetti MIO 

Easy 
Comes ready to plug into the computer 


No software installat ion required 

Menu driven or disk BASIC opera ting 


system inc luded 


Portable 
Fits into a briefcase with the computer 


Built-in rechargeable battery 


Expandable 
Additional drives may be plugged in 

Efficient 
Uses less than lk of memory 

$499.95 
Includes: 


The Chipmunk, connecting cables, manual and disk 


USE YOUR: 
For orders call or write: 

Holmes Engineering, Inc. 
5175 Greenpine Drive•i V/S4" I Murray , Utah 84123- .1 
(801) 261-5652 ,- 153

WE CHARGE 

WHEN WE 


SHIP 


,,. See List of Advertisers on Page 176 

a portable micro drive for the Radio 
Shack Model IOO, the Olivetti MIO 

and the NEC 820I 

Fast 
Faster and easier than bulky cassette tape storage 


Up to SO°lo faster than the PMD-100 


Easy 
Ready to plug into the computer 


Operates on menu driven commands 


Compact 
Fits in to a briefcase with your computer 


Built -in re-chargeable battery for the Bullet and the 

Computer 


Economical 
Extra wafter thin tapes store up to 64k per tape 

$299.95 
Includes: 


The Bullet, manual , wafer tapes, charger, connecting 

cables 


*5% discount if you pay by cashier's check/ M.O. 

•Add 3" .. shipping in U.S. , 15"., outside U.S. 
•Prices and specifications subject to change without notice . 
•Some items may require 4-6 weeks for delivery. 

If you are not comple te ly satisfied with these 
Holmes products , you may return them for a 
full refund within 30 days from date of purchase . 
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Program Lis1ing. Disassembler program for /he M odel 4. 

1 0 CLS· PRINT TAB(34 ) "DI SASSEMBLER ": PRINT 

20 PRINT 1'AB ( 33 ) " By J .C . Sprott ": PRI!><T . . 

30 PRINT TAB(22 ) "Fo r ha r d COPY • turn o n line printer .": PRINT 

40 DEFSTR A-II: DEFINT I - 0 : DIM J,I , K, B, G, H,JK , F ,L, B( 255) , 11(255) ,L (255) , Al(7) , A2( 


~b ' ~6~ 3 i~~4 ±~7 ~s~l~~~DGj~IL(J)=l: NEXT : FOR I=l TO 26: READ J : L(J)=2 : NEXT 
60 FOR I=0 TO 63: RE AD /\(I) : NEXT : FOR I=64 1"0 127: A(I)="LD ": NEXT : 11( 11 8)="HllL 
T" 
70 FOR K=0 TO 7: READ Al (K): NEXT : FOR I= l 28 TO 1 91: A(I)=ll l ((I /IND 120) /8): NEX 
T 
80 FOR I= l 92 TO 255 : RE/ID /\(I ): NEXT 
90 FOR K=0 TO 7 : READ Bl(K): NEXT 
1 0 0 FOR I= l 1'0 6 2 : READ B ( I) : RE/ID C: IF C<>"" TH EN B ( I) = B ( I) +" , " +C 
11 0 NEXT 
1 20 FOR I=64 TO 127: B( I )=Bl((I AND 56)/8)+"," +B l (I AND 7) : NEXT : 8( 11 8)= "" 
130 FOR I= l 28 1'0 143: B( I )= "A," +Bl(I AND 7): NEXT 
140 FOR I= l 44 TO 1 91: B(I)=Bl( I AND 7): NEXT 
1 50 FOR I= l 92 TO 255 : READ B(I): READ C: IF C<> "" THEN B(I)=B(I)+"," +C 
1 60 NEXT 
17e FOR K=0 TO 7 : READ 112(K): NEXT : FOR K= l TO 3 : READ A3(K): NEXT: FOR K=0 TO 2 
7 : READ A4(K): NEXT 
180 INPUT"Starting address" ; AZ : IF AZ= "" THEN Z=O ELSE IF RIGllT$(AZ , l)= " H" THEN 
Z=VAL(" &H " +LEFT$(AZ , LEN(AZ)-l)) ELSE Z=VAL(AZ) 
1 90 IF Z>- 32769! AND Z<32768 ! THEN I=Z ELSE IF Z>32767 AND Z<65536 ! THEN I=Z-655 
36 ! ELSE PRINT " Il l egal starting address ": SOUND 7 , 0 : GOTO 1 80 
200 LP=((INP(248) AND 240)=48) 
210 CLS : PRINT " ADDRESS " ;TllB(l2)"HEX";TAB(24) "0PCODE "; TllB(36) " SOURCE CODE "; TAB(6 
2) "ASCII " 
220 IF LP THEN LPRI KT TAB( 5) " ADDRESS";TAB(l7)"HEX";TAB( 2 9)"0PCOD E" ; TllB(4 l )"SOUR 
CE CODE "; TAB(67) " ASCII " 
230 J =PEEK(I): H=HEX$(I) : IF I <0 THEN Z=65536 ! +I ELSE Z=I 
240 L= LEN(H): IF L<4 THEN H= " 0 " +H: GOTO 240 
250 IF J=22 1 OR J=253 THEN J l =PEEK(I+l): A(J) = " ILLEGllL": B(J) = " ": L=l: GOSUB 520 
: L(J)=L: IF ll(J)= " ILLEGAL " THEN B(J)= " COMMAND": ELSE IF J=253 THEN MID $(B(J ) , IN 
STR(B(J) ,"X") ,l) = "Y": IF Jl=4 1 THEN B(J)= " IY,IY " 
260 IF J=237 THEN J l =PEEK(I+l): A(J)= " ILLEGAL ": B(J)=" ": L=l: GOSUB 830: L(J)=L : 

IF A(J)= "I LLEGAL" THEN B(J)= "COMMAND" 
270 G= "" : FOR K=0 TO L( J): G(K)=HEX$(PEEK( I+K )) : IF LEN ( G(K)) <2 THEN G(K)= " 0 " +G( 
K) 
280 G=G+G(K) : NEXT 

290 B=B(J): IF INSTR(B ," 000 NN") THEN MID$(B , INSTR(B , "000NN") , 5) =RIGHT$(G , 2) +MID$ 

(G , 2*L(J) -l, 2)+ "H" 

300 IF INSTR(B , "00DIS") THEN E=ll EX $(Z+PEEK(I+ l )+L(J)+l - 2*(128 AND PE EK(I+l))): M 

ID$(B , INSTR(B , " 00DIS " ) +4-L EN(E) , l+LEN(E)) =E+"H " 

310 I F INSTR(B , "IND " ) THEN MID$(B,INSTR(B,"IND") , 3)=RIGHT$(G , 2)+"H " 

320 IF INS1'R(B , "00N " ) THEN MID$(B,INSTR(B ," 00N " ) ,3) =R I GHT$(G , 2)+"H" 

330 F= "" : FOR K=0 TO L(J): JK =PEEK(I+K) : IF JK >31 AND JK <l2 8 THEN F=F+CllR$(JK) 

340 NEXT 

350 IF J=203 THEN J l =PEEK (I +l ) : IF Jl <64 THEN ll(J) =112( I NT(Jl/8)): B=Bl(J l AND 7) 

: IF A(J)= "" THEN B= "" 

360 IF J=203 AND Jl >63 THEN A(J)=l\3(INT(J l /64)): B=RIGHT$(STR$(Jl AND 7) , l)+" ," + 

Bl (Jl AND 7) 
370 PRINT Z; TAB(l2)H;1'1\B(24)G ; TAB(36)A(J) ;TAB(44) B;TllB(62 ) "; "; F : IF B= "COMM llND " 

THEN SOUND 7 , 7 
380 I F LP THEN LP RINT TAB(5) Z; TAB(l7) H; TAB ( 29)G ; TAB(4l)A(J) ;TAB(49) B;1'1\B(67) "; 
; F 
390 I F I >32 766 - L (J) THEN I =I+L(J)-6553 5 !: GOTO 230 
400 I =I+l+L(J): GOTO 230 
41 0 DATA 6 ,1 4 , 16 , 22 , 24 , 30,32,38 , 40 ,46, 48 , 54 , 56 , 62 , 19 8 , 203 , 206 , 211 , 214 , 21 9 , 222 , 23 
0,238 , 246 , 254 

420 DATA l ,1 7 , 33 , 34 , 42 , 49 , 50 , 58 , 194 ,1 95 ,1 96 , 202,204 , 205 , 21 0 , 21 2 , 21 8 , 220,226 , 228 , 
234 , 236 , 242 , 244 , 250 , 252 
430 DATA NOP , LD ,LD , INC , INC,DEC , LD , RLCA , EX , ADD , LD , DEC , INC , DEC , LD , RRCA , DJNZ , LD , LD , 
INC ,I NC , DEC , LD, RLA , JR , ADD , LD , DEC,INC,DEC , LD , RRA, JR , LD , LD ,I NC ,I NC , DEC , LD , DAA , JR , A 
OD , LD,DEC , INC , DEC , LD , CPL,J R, LD , LD , I NC , INC , DEC , LD , SCF , JR , ADD,LD , OEC , INC , DEC , LD , CC 
F 
440 DATA ADD , ADC , SUB , SBC , llND , XOR , OR , CP 
450 DATA RET , POP , JP,JP , CALL , PUSH , ADDrRST,RET , RET , JP ,, CllLL , CALL , ADC , RST , RET , POP ,J 
P , OUT , CTILL , PUSll , SUB, RST , RET , EXX ,J P , I N, CALL, , SBC , RST , RET , POP , JP , EX , CALL , PUSH , AND , 
RST , RET,JP , JP , EX , CALL ,, XOR , RST , RET , POP , JP , DI,CALL , PUSH , OR , RST , RET , LD , JP , EI , CALL , 

, CP , RST 

460 DATA B, C,D, E, H, L, (HL) , A 

470 DATA BC , 000NN, (BC) , A, BC ,, B, , B, , B, 00N, , , AF , AF ' , ~IL , BC , A , (BC) , BC , , C, , C,, C,00N ,, 

, 00D I S , , DE , 000NN , (DE) , A, DE ,, D, , D, D, 00N ,,, 00DIS ,, HL , DE , A, (DE) , DE ,, E,, E,, E, 00N ,,,


1 
NZ , 00DIS , HL , 000NN , (000NN) , HL , HL , , H, , H, , H, 00N ,, , Z , 00DIS , HL , HL , HL , (000NN) , HL , ,L, , L 

" L 
4 80 DATA 00N, , , NC , 00DIS . SP , 000NN , ( 000NN) ,A,SP , , ( HL ) ,, ( HL} , I ( HL ) , 0UN, , , c, 0 0 DIS , HL 

1 SP 1 A 1 ( 000NN) 1 SP 1 1 A 1 1 A 1 1 A 1 00N 1 NZ 1 1 BC 1 1 NZ 1 00 0NN 1 0fl 0NN r 1 NZ 1 C1 00NN, BC 1 1 A 1 0O N 1 0 1 Z 1 f r 

, Z, 000NN ,,, Z, 000NN , 000NN , , A, 00N,8,,NC,, DE,, NC,U00NN,OON , A, NC 
490 DATA 000NN,DE , ,00N , , 10Jl, , C,, , , C,000NN , A , 00N,C , 000NN,, , A , 00N , 18H , , PO, ,HL , , PO , 
000NN , (SP) ,HL , P0 ,0 00NN , HL, , 00N ,, 3011 ,, PE ,, (HL) , , PE , fJ00NN , OE , HL,PE , 000NN , , , 00N ,, 28 
~ ~ 1 P ,, AF , ,P,000 NN ,,, P , 000NN , AF , 1 00N ,, 30tl, ,M,, SP , HL 1 M , 0U 0NN ,,, M,000NN ,, ,00N ,, 38H , 

500 DATA RLC , RRC , RL , RR , SLA , SRA ,, SRL,BIT , RES , SET 
51 0 DATA LDI , CPI , INI, OUTI ,,,, ,LOD , CPD , IND , OUTD ,,,,, LDIR , CPIR,INIR , OUTI R, ,,,, LDDR 
, CPDR , INDR , OTDR 
520 IF J l =9 THEN A(J)= " ADD ": B(J)= "I X, BC " 
530 IF Jl=25 THEN A(J)= " ADD": B(J)="IX , DE " 
5 40 IF J l =33 THEN A(J)="LD" : B(J)=" I X, 000NN ": L=3 
550 IF J l =34 THEN A(J)= " LD " : B(J)="(00 0NN) ,IX": L=3 
560 IF J l =35 THEN A(J)= "INC": B(J)= " IX " 
570 IF J l=41 THEN A(J)="ADD": B(J)= "I X, IX " 
580 I F J l =42 THEN A(J)="LD" : B(J)=" IX, (000NN) ": L=3 
590 IF J l=43 THEN A(J)= " DEC" : B(J)= "IX" 
600 IF Jl=52 1'HEN A(J)="INC " : B(J)="(IX+IND) ": L=2 
610 IF Jl=53 THEN A(J)="DEC ": B(J)="(IX+IND)" : L=2 
620 IF Jl=54 THEN A(J)= " LD " : B(J)= " (IX+ " +HEX$(PEEK( I +2))+ " H) , 00N": L=3 
630 IF J l =57 THEN A(J)= " ADD ": B(J)="IX , SP " 
640 IF (Jl OR 56)=1 26 AND Jl <lll THEN A(J)= " LD ": B( J )=Bl((Jl - 70) / 8) +", (IX+IND ) ": 

L=2 
650 IF (Jl OR 7)=119 AND Jl <>ll8 1'HEN A(J)= " LD" : B(J)= " (IX+IND) ," +Bl( Jl -11 2): L= 
2 
660 IF J l=l2 6 THEN A(J)= " LD " : B(J)="A , (IX+I ND) ": L=2 

670 IF J l=l 34 THEN A(J)= " ADD " : B(J)= " A, (IX+I ND)": L=2 

680 IF J l =l42 THEN A(J)= " ADC " : B(J)="A ,( IX+IND ) ": L=2 

690 IF Jl=l50 THEN A(J)= " SUB " : B(J)="(IX+IND) ": L=2 

700 IF Jl=l58 THEN A(J)= " SBC ": B(J)="A ,(IX+IND) ": L=2 

710 IF Jl=l66 THEN A(J)= " AND " : B(J)= " (IX+IND)": L=2 

720 IF Jl=l74 THEN A(J)= " XOR " : B(J)= " (IX+IND) ": L=2 

730 IF Jl=l82 THEN A(J)= "OR " : B(J)= " (IX+IND) " : L=2 

740 IF Jl=l90 THEN A(J)= "CP " : B(J)="(IX+IND)": L=2 

750 IF Jl=225 THEN A(J)= " POP ": B(J)= " IX" 

760 IF Jl=227 THEN A(J) =" EX ": B(J) ="( SP) ,I X" 

770 IF J l=2 29 THEN A(J)= " PUSH " : B(J)="IX " 

780 IF Jl=233 THEN A(J) ="J P": B( J )="(IX) " 

790 IF Jl=249 THEN A(J)= " LD " : B(J)= " SP , IX " 

800 IF Jl=203 AND PEEK( I+3) <63 THEN IF (PEEK(I+3) AND 7)=6 AND PEEK(I+3) <> 54 THE 

N A(J)=A2((PE EK(I+3) AND 56) / 8): B(J)="(IX+ " +HEX$(PEEK(I+2))+ " H) ": L=3 

810 IF Jl=203 AND PEEK(I+3) >69 THEN IF ( PEEK(I+3) AND 7)=6 THEN A(J)=A3((PEEK(I+ 

3) AND 1 92)/64) : B(J)=RIG HT$(STR$((PEEK(I+3) AND 56) / 8) , l)+" , (IX+ " +HEX$(PEEK(I+2 


) ) + " HI ": L=3 

820 RETURN 

830 I F (Jl OR 56)=12 0 AND Jl <> ll2 THEN A(J)= " IN ": B(J)=Bl((Jl AND 56)/8)+",( C) " 

84 0 IF ( J l OR 56) =1 21 AND Jl <>ll3 TllEN A(J)="OUT ": B(J)= "( C) ," +Bl((Jl AND 56)/8) 

850 IF Jl=66 THEN A(J) =" SBC ": B(J)= " HL , BC " 

860 IF Jl=67 THEN A(J)="LD ": B(J) = " (000NN) , BC " : L=3 

870 IF Jl=68 THEN A(J)="NEG" 

880 IF Jl=69 THEN A(J)= " RETN " 

890 IF Jl=70 THEN A(J)="IM ": B(J)= " 0 " 

900 IF J l=71 THEN A(J)="LD" : B(J)= "I, A" 

910 IF Jl=74 THEN A(J)= "ADC ": B(J)= " HL , BC " 

920 IF Jl=75 THEN A(J)= "LD" : B(J)= "BC,(000NN)": L=3 

930 IF J l =77 THEN A(J )= " RETI " 

940 IF Jl =82 THEN A(J)= "SBC " : B(J) = "HL,DE" 

950 IF Jl =8 3 THEN A(J)="LD ": B (J) = "( 000NN) , DE " : L=3 

960 IF Jl=86 THEN A(J)= "IM": B(J)= " I" 

970 IF Jl=87 THEN A(J)= " LD " : B(J)= "A,I" 

980 I F Jl=90 THEN A(J)= " ADC ": B(J)="HL , DE" 

990 IF Jl =91 THEN A(J)= " LD " : B(J ) = " DE , (000NN) " : L=3 

1000 IF J l= 94 THEN A(J)= " IM " : B(J)= " 2 " 

1010 I F J l= 98 THEN A(J)= " SBC " : B(J)="HL , HL" 

1020 IF Jl=l03 THEN A(J)= " RRD " 

1030 IF J l =l06 'rHEN A(J)= " ADC " : B(J)= " HL,HL " 

1040 I F Jl= lll THEN A(J)="RLD " 

1 050 IF J l=ll 4 THEN A(J)="SBC ": B(J)= " HL,SP " 

1 060 I F J l=ll 5 THEN A(J)= " LD ": B(J)= " (000NN) , SP ": L=3 

1 070 I F J l=l 22 THEN A(J)= " ADC " : B(J)="HL , SP " 

1080 I F J l=l23 THEN A(J)= "LD " : B(J)= " SP ,( 000NN) " : L=3 

1 090 IF J l >l 59 AND Jl< l 88 THEN I F A4(J l-160) <> "" THEN A(J)=A4(Jl -1 60) 

110 0 RETURN End 




With the right information 
on programming utilities, 
debugging, and graphics 
there's no limit to what you 
can do with your color 
computer. HOT CoCo gives 
you that information. It can 
make your computer a versatile 
tool that you'll find 
indispensible. HOT CoCo is 
packed with: 
• Business application 
programs-to help you 
understand what the color 
computer can do at the office. 
You can use these applications 
immediately because they're 
written in plain English. 

reviews numerous hardware 
and software products each 

month. Plus, HOT CoCo's new 
product announcements let you 

comparison shop at home­
spend more time at your 

computer and less time in 
computer stores. 

And HOT CoCo is loaded 
with challenging games to 

provide hours of fun and 
excitement for your whole 

family. 
Let HOT CoCo show you 

Arcade. how much time you can 
Eimer s • h 

sasic seat. ted Guest save wit your color 
The Educa dcomputer. Or er HOT CoCo today! 

Take advantage of this money­
saving offer. Get 12 issues of HOT • Home management help-let 

HOT CoCo show you how expert programmer write 
everyday chores can be done on and improve their programs. 
your machine. You'll be surprised • New product reviews & 
at just what you can do and just announcements-if you're looking 
how much time can be saved with for equipment to expand the 
your Color Computer. use of your computer, HOT CoCo 

CoCo for only $24.97. A 13th issue is 
yours FREE with pre-payment (check 
or credit card). Use the attached 
order card, the coupon, or call 
TOLL FREE 1-800-258-5473. 

IN NH CALL 1-924-9471. 
• Programming tips & tutorials­
HOT CoCo will show you how to 
program. It's loaded with 
programming techniques and hints 
to help the novice and 

D YES! I want more use from my CoCo! 


Send me 12 issues of HOT CoCo for $24.97 now! I understand 

that with payment enclosed or credit card order I will receive a 


FREE issue making a total of 13 issues for $24.97. 


0 Check Enclosed 0 MC 0 VISA 0 AE D Bill Me $24.97 for 12 issues 

Card #______________Exp. Date.______ 
Signaturei______________________ 

Name:______________________ 

Address,_____________________ 

City State Zip,_____ 
Canada & Mexico $27.97, 1 year only, US funds drown on US bank. 


Foreign Surface $44.97, 1 year only, US fu nds drawn on US bank. 

Foreign airmail please inquire. Please aJ/ow 6-8 weeks for delivery. 


HOT CoCo •PO Box 975 •Farmingdale, NY 11737 34AF8 



Aerocomp's
Proven 
Best-By Test! 
The 

"DDC 
* Technical superiority 
At last! A double density controller for Model I with HIGHER PROBABILITY OF uATA RECOVERY THAN WITH ANY OTHER 

DOUBLE DENSITY CONTROLLER ON THE MARKET TODAY! The "DDC" from Aerocomp. No need to worry about the pro­

blems that keep cropping up on existing products. AEROCOMP'S new analog design phase lock loop data separator 

has a wider capture window than the digital types currently on the market. This allows high resolution data center­

ing. The finest resolution available with digital circuitry is 125 ns (nano secondsl. The "DDC" analog circuit allows in­

finately variable tuning. Attack and settling times are optimum for 5-1I4 inch diskettes. 

The units presently on the market use a write precompensation circuit that is very "sloppy". Board to board 

tolerance is extremely wide - in the order of + 100 ns. The "DDC" is accurate to within + 20 ns. 

The bottom line is state of the art reliability! - ­

* Test Proven 
Tests were conducted on AEROCOMP'S "DDC", Percom's "Doubler A"* and "Doubler II "· and LNW's "LNDoubler"** using 
a Radio Shack TRS80 * * * Model I, Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 * disk drive 
(Siemens Model 82l. Diskette was Memorex 3401. The test diskette chosen was a well used piece of media to deter­
mine performance under adverse conditions. The various double density adapters were installed sequentially in the 
expansion interface. 
The test consisted of formatting 40 tracks on the diskette and writing a 6DB6 data pattern on all tracks. The 6DB6 
pattern was chosen because it is recommended as a "worst case" test by manufacturers of drives and diskettes. An 
attempt was then made to read each sector on the disk once - no retrys. Operating system was Newdos/80, version 
1.0, with Double Zap, Version 2.0. Unreadable sectors were totalled and recorded. The test was run ten times with 
each double density controller and the data averaged. Test results are shown in the table. 

* Features * TEST RESULTS* 

'' 

Double Density controller 

~-i-~n 
r~~n 
~\$''°~00 

~"~ 
~< 

,..,, 
....oO'-' 

TR580 Model I owners who are ready for reliable double 
density operation will get (1) 80% more storage per 
diskette, (2l single and double density data separation 
with far fewer disk 1/0 errors, (3l single density com­
patibility and (4l simple plug-in installation. Compatible 
with all existing double density software. 

SUMMER SPECIAL $99.00 

MFR & PRODUCT SECTORS LOCKED OUT1Avc1 
AEROCOMP "DOC" 0 
PERCOM "DOUBLER II" 18 
PERCOM "DOUBLER A" 250 
LNW "LNDOUBLER" 202 

for the Best DD Controller on the market. Note: test results available upon written request. All tests conducted prior to 8·25·81 

Aerocomp's 14 day money back guarantee applies to hardware only."DOC" and LOOS $169.95 
Specials will be prorated. Shipping $2.00 in Cont. U.S. See opposite page for details. 

"DOC" and Newdos 80 $179.95 Add $4.00 shipping & handling for DOC & DOS. 

Data separators 
The advances that make the "DDC" great are incorporated in the new AEROCOMP Single Density Data separator ("SDS"l 
and Double Density Data Separator ("DDS"l.

* Has your original manufac­ * "DDS... .. .. $49.95 

!Use 1791 chip from your DD Con­
trollerl 


If you already own a Percom " Doubler A", " Doubler If " or LNW 

turer left you holding the bag? * "DDS" with disk controller 

Look at the test results: · 
" LNDoubler" or Superbrain , the AEROCOMP " DDS" will make·it right. 

chip included .. ..... $79.95* Disk controller 
Chip... .. $34.95 

!Shipping $2.00 Cont. us · see opposite 
page for detallSI 

MFR. & PRODUCT 

SECTORS LOCKED OUT 

WITHOUT "DDS" WITH "DDS" 

PERCOM "DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 0 
LNW "LNDOUBLER" 202 0 
Note: same test procedures as "DDC". Plugs directly into your existing • Trademark of Percom Data Co. 
• • Trademark of LNW 
• • • Trademark of Tandy Corporation Double Density controller. 

Do you need a 
Single Density Data 
Separator? 
The internal data separator in the 
WD1771 chip IRI S Expansion lnterfacel 
is NOT recommended by wo for 
reliable data transfer. oo you have any 
of these problems: Lost data, tracks 
locked out, CRC errors, disk retry? YOU 
NEED ONE!

* "SDS........ $29.95 

!For Mod. I; shipping $2.00l 

see opposite 
page•••••• 
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PACESETTERS 

COMPLETE DRIVES 
Includes disk drive. power supply. extender cable 
with gold contacts and enclosure. Please specify 
silver or white color enclosure. Shipping and 
handling $5.00 per drive. One year warranty 
includes parts. labor and return postage 
(surface). 

40tk SS full size (Tandon TM100- 1) ..... .... $ 199 
40tk SS full size " Flippy' ' (MP/ 51 ) ...... ....... 249 

(" Flippy's" have additional inaex and write 
protect sensors that allow you to write to both 
sides of the disk by merely turning the disk 
over in the drive. No extra holes to punch) 
40tk DS full size (Tandon TM100-2) . ..259 
80tk DS full size (Tandon TM101-4) .... .. .. .... 319 
1-40tk SS 1 /2 high dual case (TEAC 

.... ........ .... ....... . 199 
2-40tk SS 1 / 2 high dual case (TEAC 

FD55-A) 
1-40tk DS 1 /2 high dual case 

FD55-B) .. 
2-40tk DS 1 /2 high dual case 

FD55-B) .. 
1-80tk DS 1 /2 high dual case 

FD55-F) .. 
2-80tk DS 1 /2 high dual case 
FD55-F) .... 
2-8" SS TM848-1 E drives in dual case 
2-8" DS TM848-2E drives in dual case 

BARE DRIVES, 5" & 8" 
S & H $4 .00 per drive 

40tk SS full size. Tandon TM100-1 .... .. .. .. ... 169 
40tk SS full size " Flippy' ', MPI 51 ...... .. .. .. .. 219 
40tk DS full size. Tandon TM100-2 . . ... .... . 199 
40tk SS half high. TEAC FD55-A .. .. .. .. ........ 159 
40tk DS half high TEAC FD55-B .. .. ..... 219 
80tk DS full size. Tandon TM101-4 . .. .. . 299 
80tk DS half high. TEAC FD55-F ............ .... 259 
8" SS half high. Tandon TM848-1E ............ 260 
8" DS half high, Tandon TM848-2E ........ .... 375 

MISCELLANEOUS GOODIES 
S & H $2.00 

Model 1 TRSDOS 2.3 disk & manual . ....... $ 25 
Model Ill TRSDOS 1.3 disk & manual .... .. .. ... 25 
LOOS (specify Model I or Ill ) 
NEWDOS 80 v2.0 (specify Model I or Ill) ... 139 
10 diskettes in library box . Li fetime 

Guarantee.. .. .. .. ................................... .. ...... 23 
5.25" drive power supply & enclosure. 5V & 

8" drive power supply, enclosure & fan . 5V & 
~4V ... . ..... ...... .... ....................... .................. . 150 
5.25 " 2-drive cable.. .. ....... 24 

5.25" 4-drive cable.. .. ........................... 34 

5.25" Extender cable ?" long with gold 

v See List of Advertisers on Page 176 

(TEAC 

(TEAC 
. ... 449 
(TEAC 
. .. 319 
(TEAC 

.. .. .. 699 

.. ... 849 

DISK DRIVES 

40&80TRACK 
SINGLE & DOUBLE SIDED 

OUR FAMOUS 

MODEL I ST ARTER 


PACKAGE 


If you have a Model I and an Expansion 
Interface this is what you need to get started 
wi th disks. Included is one 40 track single-side 
disk dnve complete with matching silver case 
and power supply. a 2-drive cable. a TRSDOS 
2.3 disk operating system and TRSDOS 
manual plus all insurance and delivery charges 
to your door (lower 48 states) . 

Yours Im only $239 
We also have tr1e LNW Model I Expansion 
Interface available. This un:t comes with 32K 
RAM (the max1r.ium) for a system total of 48K . 
a built-in RS-232C and a one year iactory 
warranty. We have discounted the price of this 
nationally known unit to only 

$339 delivered 

You can add our renown " DOC" double 
density controller to either the Radio Shack or 
the LNW E/ I for 80% more storage capacity 
on your drive. Go ahead. you deserve 
increased density . See the opposite page for 
the latest details. 

$99 

TRS-80 Model Ill & 4 

DISK CONTROLLER 


and 

DRIVE KITS 


Convert your cassette Model Ill or 4 to 
disk operation with one of our complete 
kits . You receive our own advanced disk 
controller board with gold plated edge 
contacts capable of 4-drive operation ; 
our own power supply; plated steel 
mounting towers complete with RFI 
shield plus all the cables and hardware 
necessary. Detailed instructions are 
included. All you need is a screwdriver 
and a pair of pliers. Complete kits come 
with 40 track single-side Tandon drives 
(TM100-1) or just order the basic kit and 
pick the drives you want from the 
selection in the next column. 

CONTROLLER KIT (less drives) . . ... . . $ 199 
ONE DRIVE 	SYSTEM .... ...... ......... 357 

TWO DRIVE 	SYSTEM .............. .... ..505 


Sh1pp1ng & handling SB 00 per sys1em 

DISK CONTROLLER ONLY ... .. .. .... . 119 

No moun ting kit. power supply or dnves 

$4 00 Sh1pp1ng & Handling per Board 

MOUNT KIT & POWER SUPPLY .. ... 99 
Everything bui the con troller. dnves & cables 

56.00 Sh1pp1ng & handling. 

FREE TRIAL OFFER 
Use your Aerocomp hardware product for 
up to 14 days. If you are not satisfied for 
ANY REASON (except misuse or improper 
handling) , return it in the original shipping 
container for a full purchase price refund . 
Sorry , this offer does not apply to 
software. Defective software will be 
replaced only. Any hardware/software 
specials wi ll be prorated and the software 
will be charged at the regular unbundled 
price. we have confidence in our products 
and we know you wi ll be satisfied. 

WARRANTY 
We offer a one year warranty on parts and 
labor against defects in materials and 
workmanship. In the event service becomes 
necessary for any reason you will find our 
service department fast . friendiy and 
cooperative. Our goal is 48 hour turnaround 
on all repairs' 

100% BURN-IN and TEST 
All ocir products are burned-in and fully 
tested prior to shipment. We want you to 
rece ive an item ready-to-go . AEROCOMP 
means reliabi lity1 

ORDER NOW! 
Call our toll-free number service and place 
your order . Have your Mastercharge or Visa 
number ready. We wi ll not charge your card 
until the day we ship your order. You may 
order by mail using your credit card . check 
or money order. Personal and company 
checks are welcome and cause no shipping 
delay as long as they are bank printed and 
the signature exactly agrees with the name 
printed on the check . We will ship surface 
COD with no deposit but all coo·s require 
cash or a cashier's check on delivery. Texas 
residents add 6% State Sales Tax for 
hardware only . No tax collected on out of 
state shipments . Canadians add $20 to your 
orders if over $500 for customs 
documentation . 

ORDERS ONLY 

CALL TOLL-FREE 


24 Hours a Day 

7 Days a Week 


800-824-7888 Opera1or 24 USA 


800-852-7777 Opera1or 24 Calif. 


800-824-7919 Opera1or 24 AK & HI 


TOLL-FREE LINES 


ACCEPT ORDE RS ONLYI 


For inquiries or informat ion 


or to check on or change an order 


call 214-339-8324 


For technical assistance 


call 214-337-4346 


Ac~Vi:Vlili» 

Redbird 	Airport , Bldg . 8 
P.O . Box 24829 
Dallas, 	TX 75224 .-a2 

80 Micro, October 1984 • 113 



by Charles F. AlexanderUTILITY 

THE 

DATING GAME 


CP/M Plus for the Model 4 has an annoying habit: 

When you answer its date prompt, it records 


the following day's date on your disk. 

Here's how you can correct the problem. 


I waited a year for CP/ M Plus for 
the Model 4. And since I wasn't 
interested in waiting another year 

for Radio Shack to fix its bugs, I took 
matters into my own hands. 

Every time you boot up CP/M Plus 
and enter the date, you encounter a bug. 
The computer records a date one day 
later than the one you enter. I isolated 
and corrected this bug, and I'll show 
you how. I'll also introduce you to 
CP/ M Pius's Basic input/ output sys­
tem (BIOS). Once you know your way 
around the BIOS, you can begin to un­
lock the mysteries of your operating 
system. 

Date Stamping 
The date-stamping feature of CP/M 

Plus records the date and time when 
you create or access a file. But unless 
you can get around its bug, all date 
stamps are off by one day. That can be 
a real problem, especially for business 
users who need accurate records of file 
use. 

Of course, you can always ignore the 
initial date and time prompts by press­
ing only the enter key. But then if you 
use date/time stamps, you get the de­
fault date, Dec. 15, 1982. That's even 
worse than being one day off. 

CP/ M Pius's Date.COM utility is 
much better. With the Date Set com­
mand, you can type in the correct date 
and time. But Date.COM isn't the ulti­
mate solution. The utility requires an 
extra step or two, and it doesn't actually 
eliminate the bug. 

The Key Box 
Model 4 
64KRAM 
128K RAM with changes indicated 
CP/MPlus 
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Identifying the Culprit 
The first question I asked is why the 

boot-prompted date doesn't work al­
though Date.COM does. The answer 
lies in the makeup of CP/ M Plus. Digi­
tal Research Inc.'s CP/ M Plus package 
includes the Basic disk operating system 
(BDOS), the command control pro­
cessor (CCP), and transient utilities 
such as SID, MAC, Date, and dozens 
of others. These are all proven pro­
grams that run on any computer with 
CP/ M capability. 

But the BDOS can't communicate 
with your computer without going 
through a BIOS. So Radio Shack had to 
develop a BIOS specific to the Model 4 
to complete the CP/M operating system. 

When you boot up and get the date 
and time prompts, you're within Radio 
Shack's BIOS. The Date.COM utility, 
however, is independent of the BIOS as 
a part of Digital's package. The prob­
lem, then, is in the BIOS; so is the solu­
tion. 

Digging In 
I'll begin by exploring part of the 

BIOS. Be sure that you have a disk con­
taining the symbolic instruction debug­
ger (SID) in the default drive. At the 
system prompt A>, type in SID. You 
should see a sign-on message and a 
pound symbol (#), the SID prompt. 
Type in DCBOO to get a display of the 
first page of the BIOS (see Fig. 1). 

Now type in LCBOO and you'll see the 
8080 mnemonics for the first 11 BIOS 
instructions. Notice that these are all 
Jump (JMP) instructions. The first 36 
instructions in the BIOS make up the 
jump table (see Table 1). 

All implementations of the BIOS, re­
gardless of manufacturer, must start 
with a jump table in this order. The 
jump vectors can vary but their relative 
positions within the jump table must al­

ways be the same. This lets CP/ M's 
standard BDOS communicate with dif­
ferent BIOSes. In fact, the jump table is 
the only way the BDOS can communi­
cate with the BIOS. 

Now type in LCB70,CB97. Your 
screen should look like Fig. 2. This is 
the main cold boot subroutine; remem­
ber, the date error occurs during the 
boot-up process. 

Notice that CB98 hexadecimal (hex) 
is the vector for cold boot as well as for 
the warm boot. Look on the screen at 
the instructions at CB85 hex and CB88 
hex. They load the warm boot vector in­
to the HL register and then transfer it to 
CBOl hex, the address of the cold boot 
vector in the jump table. 

In this way, the system initializes it­
self to prevent inadvertent cold boots. 
These two instructions form a trap to 
prevent destruction of data by software 
calling for a cold boot. 

Now for a step-by-step look at the 
cold boot. First, the instruction at CB70 
hex disables interrupts, letting the boot 
proceed uninterrupted by hardware 
maintenance routines. Next, the stack 
pointer is set to 8100 hex. 

The instructions from CB74 to CB7E 
hex set up and invoke a block move. 
The source address goes into the HL 
register, and the destination goes into 
DE. Then the length of the move goes 
into BC. An LDIR instruction per­
forms the block move. 

The ?? symbols at CB7D indicate 
that the Z80 instruction lacks a corre­
sponding 8080 instruction. When this 
happens, the uninterpreted instruction 
combines with the subsequent instruc­
tion; in this case, CB7D and CBIB 
combine to indicate LDIR in Z80. 

What does the block move do? When 
you load the system, the first logical sec­
tor, from 100 to 180 hex, contains the 
CP/ M configuration data. The begin­
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ning of the transient program area 
(TPA) is at 100 hex, so this data must 
move or the first program you load will 
overwrite it. The instructions at CB74-­
CB7E hex move the data to a protected 
area in high memory. 

The instruction at CB7F calls a sub­
routine that initializes page zero, which 
contains the entry points to the BIOS 
and the BDOS, as well as to the file con­
trol blocks and default buffer. These 
aspects of CP / M are beyond the scope 
of this article. 

The remaining instructions complete 
the cold boot subroutine. Take a closer 
look at the instruction that calls the 
sign-on routine at E670 hex. 

The Bug Exposed 
Type in DE670. You're now looking 

at the page of the BIOS containing the 
date bug (see Fig. 3) . 

Type in LE670,E6A2 (see Fig. 4). 
The first 10 instructions, from E670­
E68D hex, initialize some variables in 
the system control block (SCB), using 

Type in DE670. 

You're now looking at 

the page of the BIOS 


containing the date bug. 

The section of code 

from E702-E73A 


hex is the bug's nest. 


the CP / M configuration data. The SCB 
is a buffer at the top of the BDOS that 
contains the system variables, including 
the date and time (see Table 2). 

The next instruction calls the subrou­
tine at E635 hex, which initializes the 
drive table. E696 hex prints the sign-on 
message, while the location of the mes­
sage text is E82C-E99A hex. The in­
structions from E6A3-E701 hex prompt 

you for the date and store your input as 
six ASCII digits from location E7F6­
E7FB hex. 

You can check this out by typing in 
GE6A9,E702 and entering the date at 
the prompt. The G command runs that 
section of the program in real time and 
breaks execution at E702 hex, returning 
you to the SID prompt(#). Now look at 
the date buffer by typing in DE7F6, 
E7FB. You' ll see the date you just 
entered as ASCII digits. 

Figure 5 shows the next section of 
code, from E702-E73A hex. You're 
looking at the bug's nest. Refer to Table 
2, and you' ll see that the date is stored in 
the SCB at location CAF4 hex. The 
method of storage is the number of days 
in hex since Jan. 1, 1978. 

The instruction at E702 hex retrieves 
the ASCII code for the year from the 
date buffer (E7FA-E7FB hex) . The 
subroutine at E7D9 hex converts these 2 
ASCII bytes to 1 hex byte. For example, 
the digits 8 and 4 in ASCII become 54 
hex, which is equivalent to 84 decimal. 

CBOO: C3 98 CB C3 98 CB C3 IC cc C3 22 cc C3 2B cc C3 '' .. + ... . . . . . . . . . 

CBIO: 31 cc C3 37 cc C3 40 cc C3 17 CE C3 EA CD C3 IA I .. 7 .. @ .. . . . . ... 

CB20: CE C3 IF CE C3 24 CE C3 41 CE C3 5E CE C3 46 cc ..... $ .. A .. +- . . F. 

CB30: C3 32 CE C3 4C cc C3 52 cc C3 58 cc C3 El CD C3 . 2 .. L .. R .. X . . ... 

CB40: 35 DI C3 E5 CD C3 82 CE C3 87 CE C3 OA DO C3 FB 5 . . . . . . . . . . . . . . . 
CB50: E5 C3 E9 CD C3 2E CE C3 OF DO C3 00 00 C3 00 00 .... . . .. . ....... 
CB60: C3 00 00 C3 20 DO C3 IO DO C3 43 DO 00 00 00 00 . . . . - . .. .. c .. . .. 
CB70: F3 31 00 81 21 00 01 II 32 E5 01 80 00 ED BO CD . I .. ! . . . 2 . ... . . . 

CBBO: BS CB CD 70 E6 21 98 CB 22 01 CB CD EO CB C D EF . . . p . ! .. '' . . . . . . . 
CB90: CB CD B2 E5 FB C3 00 01 F3 31 00 81 CD B5 CB CD ....... .. I. .. .. . 

CBAO: EO CB CD B2 E5 3A AE E5 B7 28 06 21 CB CF CD 5F ... . . : ... (.! ... _ 

CBBO: 05 FB C3 00 01 21 00 00 11 01 00 01 FF 00 36 C9 ... . . ! . . . . .. .. 6. 

Figure I . First page oJCPIM Pius's BIOS. 

Jump Table Subroutine Name 
Address Add ress 

CBOO CB98 BOOT 
CB03 CB98 WBOOT 
CB06 CC!C CONST 

CB09 CC22 CONIN 
CBOC CC2B CONOUT 
CBOF CC31 LIST 
CBl2 CC37 AUXOUT 

CBl5 CC40 AUXIN 

CB18 CE17 HOME 
CBJB CDEA SELDSK 
CBIE CEJA SETTRK 

CB21 CEIF SETSEC 
CB24 CE24 SETOMA 
CB27 CE41 READ 
CB2A CE5E WRITE 

CB2D CC46 LISTST 

CB30 CE32 SECTRN 

CB33 CC4C CONOST 

Description 

cold boot 
warm boot 
console input status 
console input 
console output 
printer output 
auxiliary output 
auxiliary input 
move disk head to Trk 0 
select disk drive 
set track number 
set sector number 
set OMA address 
read sector 
write sector 
printer status 
translate sector 

(logical to physical) 
console output status 

Jump Table 
Address 

CB36 
CB39 
CB3C 
CB3F 
CB42 
CB45 
CB48 
CB4B 
CB4E 
CB51 
CB54 
CB57 
CB5A 
CB5D 
CB60 
CB63 
CB66 
CB69 

Subroutine 
Address 

CC52 
CC58 
CDE l 
0135 
CDE5 
CE82 
CE87 
DOOA 
E5F8 
CDE9 
CE2E 
DOOF 
()()()() 

()()()() 

()()()() 

0020 
0010 
0043 

Name Description 

AUXIST aux. input status 
AUXOST aux. output status 
DEVTBL get device table addr. 
?CINIT initialize char. i/ o 
GETDRV get drive table addr. 
MULTIO multiple sector i/ o 
FLUSH force buffer flushing 
?MOVE memory to memory move 

?TIME get/ set time 
BNKSEL select memory bank 
SETBNK specify bank for iio 
?XMOVE set bank for bu ff er 

user #1 
user #2 
user #3 

Table I. Jump table for the BIOS. 

80 Micro, October 1984 • 115 



The routine tests the year with the 
Apparently, the programmer forgot to include 1978 in ANI 03 instruction to determine if it's 

odd or even. If it's odd, a flag at E7EB the addition, and started the loop with 1979. 
hex increments from IC to ID hex. The 

CB70 DI disable interrupts 
CB71 LXI SP,8100 set stack pointer 
CB74 LXI H,0100 source 
CB77 LXI D,E53Z destination 
CB7A LXI B,0080 length of block 
CB7D ?? = ED should be LDIR in Z80 
CB7E ORA B combines with ED above 
CB7F CALL CBB5 initialize page zero 
CB8Z CALL E670 sign-on message 
CB85 LXI H,CB98 prevent future cold boots 
CB88 SHLD CBOl 
CB8B CALL CBEO initialize devices 
CB8E CALL CBEF initialize drives 
CB91 CALL E5BZ load CCP 
CB94 EI re-enable interrupts 
CB95 JMP 0100 jump to CCP 

Figure 2. Main cold boot subroutine. 

Variable Variable Description 
Name Address 

@CIVEC CABE console input vector 
@COVEC CACO console output vector 
@A IVEC CACZ auxiliary input vector 
@AOVEC CAC4 auxiliary output vector 
@LOVEC CAC6 printer output vector 
@BNKBF CAD! buffer address for banked BIOS 
@CRDMA CADS current DMA address 
@C RDSK CADA current disk 
@VINFO CADB BDOS variable "info" 
@RESEL CADC FCB flag 
@FX CADF BOOS error message function 
@USRCD CAEO current user number 
@ML TIO CAE6 current sector count for MUL TIO 
@E RM DE CAE7 long or short error messages 
@ERDSK CAEC error disk 
@MEDIA CAFO drive door open 
@BFLGS CAF3 BOOS message size flag 
@DATE CAF4 date in days since II1/78 
@HOUR CAF6 hour in BCD 
@MIN CAF7 minute in BCD 
@SEC CAF8 second in BCD 
?ERJMP CAFB BDOS error message vector 
@MXTPA CAFE maximum TPA address 

Table 2. Names and addresses of SCB variables. 

year then decrements by 4E hex, which 
corresponds to 78 decimal. At this 
point, the A register holds the number 
of years since Jan. 1, 1978: six for 1984. 

The instructions at E71B, E71E, and 
E72I hex set up the registers to total the 
days per year. The BC register holds the 
number of days in a regular year (365), 
and the DE register holds the number of 
days in a leap year (366). 

The next I2 instructions act as a loop 
for the four-year cycle between leap 
years. Each time you add days to the 
HL register, the count of years in the A 
register decreases. When the A register 
reaches zero, the sequence jumps out of 
the loop and stores the number of days 
in the SCB. If any years remain in the A 
register at the end of the loop, the loop 
starts again. 

The loop for 1984 begins at E724 hex. 
The first instruction adds 365 days to 
the HL register, representing I978. The 
A register decreases to five and you skip 
the conditional jump because the A reg­
ister isn't zero. 

Next, the routine adds 366 days from 
register DE to HL. This represents 1979, 
so the number of days should be 365­
you have an extra day. If you follow the 
loop through all six years, you'll see that 
1979 and I983 count as leap years. Here, 
at long last, is the bug. The instructions 
at E729 hex and E72E hex are in reverse 
sequence. Apparently, the programmer 
forgot to include 1978 in the addition, 
and started the loop with 1979. 

The Fix 
Now that you know where the bug is, 

how do you correct the BIOS? Unfor­
tunately, Radio Shack doesn't supply 
source files for their implementation of 
the BIOS. But you've been using a pow­
erful tool all along, the symbolic in­
struction debugger. 

E670: 2A 9F ES zz BE CA ZA Al E5 zz co CA ZA A3 E5 zz * " .. * " . . . . * " . . . . 
E680: CZ CA 2A AS E5 zz C4 CA ZA A7 E5 zz C6 CA CD 35 * 

,, 
* 

,, 
. .. 5.. . . . . . . 

E690: E6 3E 80 3Z B9 DA Zl 26 E8 CD lB CD 3E 04 D3 EO . >. z .. ! , . .. . > ... 
E6AO: 
E6BO: 

DB 
FC 

EC 
E7 

FB 
DA 

21 
65 

CB 
E7 

E9 
3Z 

CD 
F6 

IB 
E7 

CD 
CD 

21 
FC 

9B 
E7 

E9 
DA 

CD 
65 

IB 
E7 

CD 
3Z 

CD 
F7 

... ! ..... ! ... ... 

... E . Z ... .. . E. Z. 
E6CO: E7 CD 09 CB CD 18 E8 FE 2F CZ A3 E6 CD FC E7 DA . ..... .. / .... ... 
E6DO: 
E6EO: 
E6FO: 
E700: 

65 
CB 
FA 
20 

E7 
CD 
E7 
F9 

3Z 
18 
CD 
2A 

F8 
E8 
FC 
FA 

E7 
FE 
E7 
E7 

CD 
2F 
DA 
CD 

FC 
CZ 
6S 
D9 

E7 
A3 
E7 
E7 

DA 
E6 
32 
79 

6S 
CD 
FB 
E6 

E7 
FC 
E7 
03 

32 
E7 
CD 
CZ 

F9 
DA 
09 
IZ 

E7 
65 
CB 
E7 

CD 
E7 
FE 
Zl 

09 
3Z 
OD 
EB 

E. Z ...... E. Z . .. . 
. . . . . I . . . . . . . E . Z 
.. .... E. Z ...... . 

* . .... y . .. .. ! . 
E7!0: 
E720: 

E7 
01 

34 
11 

79 
6E 

DE 
01 

4E 
09 

DA 
3D 

A3 
CA 

E6 
38 

CA 
E7 

A3 
09 

E6 
3D 

Zl 
CA 

00 
38 

00 
E7 

01 
19 

6D 
3D 

. 4Y.N ...... ! ... M 

. . N .. =.8 .. =.8 . . = 

Figure 3. Page of BIOS containing date bug. 
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PRINTER SALE 

$189ML 80 Features 

• 80 cps 	 unidirectional printing 
• 80 columns standard. 


132 condensed 

• TRS-80 character set 
•Graphics 64 block shapes 
• Long-l1ie. 7- pin print head. · 


warranted for one full year 

•Friction & pin paper feeds 
•Parallel Centronics interface 

OIQDATA 
G 	 SUNLOCK SYSTEMS .- 456 

B 	 42 1 7 Carolina Ave. 
Richmond. Va. 23222 

ADDITIONAL PRINTER SPECIALS 

Epson Okidata Brother 15 $479 Citoh 8510 $359 

RX80 $299 ML82 $349 Brother 25 739 Citoh FlO 1099 

80FT 369 ML83 569 Gemini lOX 279 Sv.Reed 500 429 

RXlOO 529 ML84 975 Man/Tal 80 319 Diablo 620 949 

FX80 479 ML92 429 Qume 1140 1349 NEC 2000 849 

FXlOO 649 ML93 699 SCM TP-2+ 449 NEC 3510 1499 


TO ORDER CALL TOLL FREE 800·368·9191 
In Virginia call 804·321 -9191 


We accept MasterCard, Visa and CODs 


__lanPUTlll/,,I:__ 

PRINTER BUFFERS 

~as Iowas $119.95 ~ 

SA VE LOST COMPUTER TIME! 

FEATURES INCLUDE:BUFF·IT 
• Pause/ Copy SwitchPRINTER BUFFER • Buffer Reset Switch 
• Power Indicator 
• Transfer Indicators 
• Internal Power Supplye SK-$119.95 
• 	Works With Any Centronics 

Parallel Computer & Printere 16K- $125.95 • Startup Diagnostics 
• 90-Day Warranty 
• Ready To Go - " Just Plug e 64K- $173.95 

If In And Buff If " 

• WE 	BEAT ANY BUFFER PRICE .-94 

• 	CALL FOR QUANTITY PRICING 
• 	OEM AND DISTRIBUTOR DISCOUNTS 

AVAILABLE 

COMPUTROL ENGINEERING 
Terms : Add 3% MasterC ard and Visa orP.O . Box 9068 Money Order. UPS. C .O.D. Add $4.00 
Shipping & Handling. Michigan resl·Livonia, Ml 48150 dents odd 4% sales lax. 

(313) 699-6464 

~ See List of Advertisers on Page 176 

TRS-80® 
WILL YOU PAY TOO MUCH? 

CAN YOU BUY DIRECT? 

Ask About Our WARRANTY: 

the RADIO SHACK warranty"30 DAYS 
accompanies all R. S. 
merchandise sold by us. 

Buy-Back-Policy" 

MODEL 2000. 768K 2 DR. 
(10 MEG. HARD DRIVE - BUILT IN). 

SAVE SALES TAX* 
PLUS DISCOUNT 

@ TRADE MARK 'TEXAS RESIDENTS AD D ONLY 4'o 

OF RADIO SHACK 


nJL-1TL-rt..r1 
FORT WORTH COMPUTERS 

L-_j_____.J "'214 

WE ARE SERIOUS ABOUT SAVING YOU MONEY 

(Located 30 miles from Fort Worth) 

377 Plaza • GRANBURY· NR FORT 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:BH-573-4111 

80 Micro, October 1984 • 117 

http:64K-$173.95
http:16K-$125.95
http:SK-$119.95


To get your changes onto disk, you must change 

the memory image. If you try to save the system to disk 

from its high memory location, it won't be in proper 


sequence for the CP /M loader to handle on future boots. 


E670 LHLD E59F 
E673 SHLD CABE 
E676 LHLD E5A l 
E679 SHLD CACO 
E67C LHLD E5A3 
E67F SHLD CAC2 
E682 LHLD E5A5 
E685 SHLD CAC4 
E688 LHLD E5A7 
E68B SHLD CAC6 
E68E CALL E635 
E691 MVI A,80 
E693 STA DAB9 
E6% LXI H,E82C 
E699 CALL CDIB 
E69C MVI A,04 
E69E OUT EO 
E6AO IN EC 
E6A2 El 

get value 

@civec 
get value 
@covec 
get value 
@aivec 
get value 
@aovec 
get value 
@lovec 

initialize drive table 

print sign-on message 

Figure 4. lnstmctions for sign-on routine. 

Don't correct the bug until you make 
a back-up of the system disk you regu­
larly use . (Of course, you shouldn't be 
using the original disk at all, but a back­
up of that disk . So you're making a 
back-up of a back-up.) 

Use COPYSYS.COM to create an­
other system back-up . You need 
CPM3.SYS and CCP.COM on this 
disk, so answer Y to the program's 
prompts. You can use PIP .COM to 
transfer the CCP. Then, make sure 
CPM3.SYS is Read/Write. 

Set.COM should be in your default 
drive. Type in SET B:CPM3 .SYS 
[RW], if your working copy is on drive 
B. Return to SID and load the system 
files into the TPA by typing in SID 
B:CPM3.SYS at the A> prompt. 

The SID sign-on message should look 
like that in Fig. 6. The value under 
"Next" shows the next free address 
after the loaded program. PC tells you 
that the program begins at 100 hex, the 
lowest point in the TPA. These two 
values indicate that the loaded program 
occupies the space from 100-3FFF hex. 
The value under "End" shows the high­
est address available in the TPA when 

E702 LHLD E7FA 
E705 CALL E7D9 
E708 MOV A,C 
E709 AN! 03 
E70B JNZ E712 
E70E LXI H,E7EB 
E711 INR M 
E712 MOV A,C 
E713 SBI 4E 
E7 15 JC E6A3 
E7 18 JZ E6A3 
E71B LXI H,0000 
E71E LXI B,016D 
E721 LXI D,016E 
E724 DAD B 
E725 DCR A 
E726 JZ E738 
E729 DAD D 
E72A DCR A 
E72B JZ E738 
E72E DAD B 
E72F DCR A 
E730 JZ E738 
E733 DAD B 
E734 DCR A 
E735 JNZ E724 
E738 SHLD CAF4 

get year 

convert to hex digit 

odd or even 
even 

odd 

get # years since 1978 
in valid year 

clear counter 
365 days 
366 days (leap year) 
add normal year 
one less year to add 
done 

add leap year 
one less year to add 
done 
add normal year 

one less year to add 
done 
add normal year 
one less year to add 
repeat until done 
store days in SCB 

Figure 5. Continuation of instmctions for sign-on routine. 

you've got SID .COM resident in 
memory. 

CPM3.SYS is a reverse-order file; the 
first page you encounter in the TPA is 
actually the last page of the system. At 
the SID prompt, type in D04A0,04CF. 
Then enter DE720,E74F. You're look­
ing at both the memory image of the 
bug's nest in the TPA, and the final lo­
cation after it's loaded. 

To get your changes onto disk, you 
must change the memory image. After 
you load the CPM3.SYS file at boot­
up, the CP/ M loader program transfers 
the modules to their final locations. If 
you try to save the system to disk from 
its high memory location, it won't be in 
proper sequence for the CP/ M loader 
to handle on future boots. 

To change the memory image, you 
replace the DAD D (19 hex) instruction 
at location 04A9 hex with a DAD B (09 
hex) instruction. At location 04AE hex 

NEXT MSZE PC END 
4000 4000 100 90FF 

Figure 6. SID sign-on message. 

04AO: 01 II 6E 01 09 3D CA 38 E7 @ 3D CA 38 E7 @ 3D .. n . . =.8 .. = .8 . . = 
04BO: CA 38 E7 09 3D C2 24 E7 22 F4 CA 2A F6 E7 CD D9 . 8 .. = .$." .. * ... . 
04CO: E7 21 E9 E7 AF 86 OD 23 C2 45 E7 5F 16 00 2A F4 .! ... .. #.E._ .. *. 

Figure 7. Map ofcorrected memory. 

118 • 80 Micro, October 1984 

http:COPYSYS.COM


do the reverse, replacing a DAD B with 
a DADD. This puts the leap year in its 
proper place, as the second year after 
1978. 

Type in S04A9. The SID will echo the 
location and give the present byte value 
(19). Type 09. This changes the value at 
04A9. Press the period key to get out of 
the set mode. To change the other byte, 
type in S04AE. Then type 19 at the 
prompt, and finally, press the period 
key to get back to the SID prompt. 

Now look at the area again by typing 
in D04A0,04CF (see Fig. 7) . Look at the 
bytes circied in the figure. You should 
see a 09 hex at 04A9 hex and a 19 hex at 
04AE hex. 

You can now save the CPM3.SYS 
file back to disk with the command 
WB:CPM3.SYS,100,3FFF. This dumps 
the entire memory image to a file named 
CPM3.SYS on drive B. If you forgot to 
set the file already on the disk to 
Read/Write, you get a write error and 
the operation aborts. 

Now you're ready to test it out. Re­
move the disks and tum the computer 
off, then on again. Insert your newly 
modified system disk into drive A and 
boot it up. Enter the date and time at 
the prompts. When you get the CCP 
prompt, A>, be sure to have Date 
.COM in the default drive and type in 
Date. You should get the right date. 

Now that you have a corrected back­
up, you can overwrite your original 
back-up CPM3.SYS using COPYSYS 
.COM. Be sure to set the destination file 
to Read/Write first. I strongly advise 
you not to try to modify the original disk 
supplied by Radio Shack. 

Changes for 128K RAM Systems 
To correct the date utility in a 128K 

RAM system, type in the following: 

SET B:CPM3.SYS[RW] 
SID B:CPM3.SYS 
S0538 
09 

S053D 

19 


WB:CPM3.SYS, 100,5CFF 

Armed with the utilities I've discussed, 
you should have no trouble spending 
hours exploring and experimenting with 
your Model 4 CP/ M Plus. • 

Charles Alexander is a personnel ad­
ministrator for Ford Motor Company. 
You can write to him at 188 E. I Ith St. , 
Clifton, NJ 07011. 
,,. See List of Advertisers on Page 176 
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IT'S FLEXIBLE 
With P&T CP/M 2, you can 
take advantage of every feature 
of your Mod 11 /12/16. Choose 
from among the 2000 or more 
CP/ M-80 programs now on 
the market. Use either Radio 
Shack or Corvus hard disk 
systems. And use Rad io Shack 
or non-Radio Shae)>: printers, 
plotters, modem s, termin als and 
other peripherals . 

IT'S WELL-SUPPORTED 
The fully -indexed P&T manual 
is understandable and compre­
hensive . And our experienced 
support staff is always availab le 
to help you. 

IT'S COMPACT AND 

POWERFUL 


P&T CP/ M 2 packs a lot of 
power into as little as 8.5 
Kbytes of RAM. Its many 
unique features include a mas­
ter diskette that automatically 
copies itself, an easily-used 
system MENU , 20 spec ial 
utilities, programmable keys, 
a full-screen editor , a screen 
print function, and many extra 
programm ing tools. 

IT'S A BARGAIN 
The floppy disk version of P&T 
CP/ M 2 is only $200. Hard di sk 
versions are $250. And no hard­
ware modifications are required. 

Order today or use the attached coupon to find out more about the 
best CP/M for your Mod 11/12/16. 
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Address ---------------------­
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by Bob CovingtonTUTORIAL 

Rooting Out ROM Routines 

The Model Ill's read-only memory provides many 

subroutines you've probably been writing by hand. 


Here's how you can access them. 


W hen programming in As­
sembly language, you prob­
ably find yourself writing a 

lot of cumbersome subroutines. If so, 
you may have been wasting your time. 
The Model Ill's ROM already contains 
many useful subroutines that you can 
access from your programs if you know 
their memory locations. 

I've compiled several tables that pro­
vide this information. The areas I've 
covered include the keyboard, video 
display, printer, RSTs, interrupts, de­
vice control blocks (DCBs), and ROM 
exits. Be careful when using ROM calls 
that aren't documented in your techni­
cal reference manual, because disk 
operating systems sometimes destroy 
vital memory locations the ROM 
subroutines use. 

The Keyboard 
The keyboard is memory-mapped 

and is located from 3801-3880 hexadec­
imal (hex). Whenever you press a key, 
the computer sets the corresponding bit 
in a specific ROM address. Table I 
shows how the computer decodes each 
key in memory. 

When a program requires keyboard 
input, the routine accessed at 2B hex 
converts the keyboard memory into 
ASCII text . Then, 2B hex jumps to the 
keyboard DCB, which usually jumps to 
3024 hex (unless you or the DOS modi­
fies it) . The routine at 3024 hex decodes 
the keyboard memory into ASCII text 
and returns control to the user. 

Table 2 provides a list of keyboard 
subroutines that use the routine at 2B 
hex. For example, the routine at 49 hex 
waits until you type in a character on the 
keyboard; it then returns the character 
to the A register. The routines at 40 hex 
or 5D9 hex insert a line of text into the 

49 hex, respectively, but do not destroy 
the DE register. Use caution with the 
latter routines, because they don't oper­
ate properly from DOS Ready. 

When your program needs to detect a 
key quickly, it must scan the memory 
from 3801-3880 hex to find a specific 
bit pattern. The Model III ROM uses 
this technique to determine when 
you've pressed the break key. It checks 
the break key every 30 clock cycles if 
you include a call to the routine at 2BD 
hex; this is much faster than using the 
keyboard driver routine to check keys. 

The Display 
The video display is also memory­

mapped, and it's located from 3C00­
3FFF hex. Each byte represents one of 
the 1,024 character positions on the 
screen. Table 3 describes the ROM calls 
and important addresses for the video 
display. 

If you load the video memory with an 
ASCII character, that character appears 
on the screen. To print a character on 
the screen, call the routine at 33 hex. 
This routine loads the C register with 
the character from the A register, jumps 
to the video DCB, and usually jumps to 
the driver routine at 473 hex. This driver 
provides screen protection, a blinking 

Bit 3801 3802 3804 3808 
Hex Hex Hex Hex 

0 @ H p x 
l A Q y 

2 B R z 
3 c K s 
4 D L T 
5 E M u 
6 F N v 
7 G 0 w 

cursor, a definable cursor, and relative 
cursor positioning (PRINT@). The 
routine at hex address 473 uses the extra 
bytes in the DCB to define the cursor 
character and position. 

The Printer 
The printer is a port-mapped device 

at port number 248 (OF8 hex). When the 
computer sends output to this port, the 
printer prints a character. Input from 
this port provides the printer's current 
status. Table 4 lists the bit patterns for 
printer status. 

When you tell the computer to print 
something, it calls the routine at 3B hex. 
This routine jumps to the printer DCB, 
which, in tum, jumps to the printer 
driver at 3C2 hex. The driver checks to 
see if the printer is ready, prints the 
character, and updates the line and 
character count in the DCB. 

The ROM has two routines that use 
the routine at 3B hex. The routine at 
ID9 hex prints the screen's contents on 
the printer. The second routine, at 
214 hex, sends a carriage return to the 
printer. 

The Restart Commands 
The Z80 microprocessor supports 

I-byte calls known as restart (RST) 

3810 3820 3840 3880 
Hex Hex Hex Hex 

0 8 enter left shift 
I 9 clear right shift 
2 break 
3 t 
4 i 
5 
6 
7 I space 

Table 1. Keyboard memory configuralion. buffer that HL specifies. The routines 
at 358 hex and 384 hex call 2B hex and 
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002B hex 	 Instantaneous read of keyboard 
Exit conditions: 
A ASCII character (A= 0 if no key is pressed) 
DE Altered 

0040 hex 	 Wait for a line from the keyboard (with length restrictions). Output goes to 
screen 
Entry conditions: 
B Maximum length of line (excluding enter) 
HL Points to storage buffer in RAM 
Exit conditions: 
C flag Status of the break key (if it was the terminator} 
B Number of characters entered 
HL Points to storage buffer in RAM 
DE Altered 

0049 hex 	 Wait for single character from keyboard 
Exit conditions: 
A ASCII character 
DE Altered 

028D hex 	 Check for the break key only 
Exit conditions: 
NZ Set if the break key is pressed 
A Altered 

0358 hex 	 Nondestructive instantaneous read of keyboard 
This routine does not work from DOS Ready 
Exit conditions: 
A ASCII character (A= 0 if no key is pressed) 

0384 hex 	 Nondestructive single character keyboard wail. 
This routine does not work from DOS Ready 
Exit conditions: 
A ASCII character 

05D9 hex (See 0040 hex) Actual routine of 0040 hex 

4099 hex The most recent character entered 

400C hex Called when the break key is pressed 

4019 hex Caps lock switch. 0 = upper- and lowercase, I = no lowercase 

Table 2. Keyboard subroutines. 
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commands. RSTs can call the hex mem­
ory locations 00, 08, 10, 18, 20, 28, and 
38 hex. The ROM uses the RST com­
mand by putting frequently used sub­
routines in these memory locations. Ta­
ble S lists information about the RSTs. 

Interrupts 
The Model III has an elaborate 

maskable interrupt system that supports 
easy-to-use interrupts on many of the 
input/output (110) devices. The Model 
Ill's hardware allows interrupts in sev­
eral instances: when the cassette port is 
high or low (every 33.33 milliseconds), 
when an interrupt is on the 1/0 bus, 
when the RS-232 is ready to transmit, 
when the RS-232 receives a character, 
and when an RS-232 error has occurred. 

You can enable or disable each inter­
rupt independently by changing the bit 
patterns on port 224 (OEO hex). To se­
lect an interrupt option, set the appro­
priate bits on port OEO hex (RST 38 hex 
shows the bit patterns). 

When the computer encounters an in­
terrupt, the Z80 executes an RST 38 hex 
command, which jumps to the routine 

at 4012 hex, which normally jumps to 
the ROM interrupt routine. This rou­
tine checks to see what caused the inter­
rupt and jumps to the routine at the 
appropriate address. When this new 
routine finishes executing, an RET in­
struction returns to the task that the 
computer was executing before the in­
terrupt. Most of these jumps are into 
RAM, and you can direct them into any 
machine-language program. Table 6 
shows the interrupt vectors. 

If you don't want to use the ROM in­
terrupt driver, insert a new routine by 
changing the address at 4012 hex to that 
of the new driver. This driver must ac­
knowledge the real-time clock and cas­
sette interrupts and jump to them when 
necessary. If the routine fails to do this, 
the real-time clock and the cassette 
don't reset their interrupt requests, and 
the computer immediately executes an 
interrupt and locks up. 

The Device Control Block 
The Model III accesses most of its 

1/0 devices through its DCB. This area 
of memory contains 8 bytes of data 



about each 1/0 device. The first byte 
specifies whether the device is an input 
or output device. The second and third 
bytes point to the driver routine for the 
device. The rest of the bytes contain the 
device's parameters. Table 7 describes 
the use of each byte in the DCB for all 
the devices. 

Each of the device 1/0 calls I ex­
plained earlier (2B hex, 33 hex, and 3B 
hex) prepares the computer to use its 
main 1/0 routine at 46 hex. When the 
computer calls an 1/0 routine, it loads 
the DE register with the DCB address 
for that device, jumps to the routine at 
13 hex for an input device or the one at 
1B hex for an output device, and passes 
control to the routine at 46 hex. This 
routine finds the DCB driver address 
and passes control to the device. 

The Model III makes it easy for you 
to intercept the DCB drivers and write a 
new driver for any customized applica­
tion. When you're intercepting an out­
put device, the C register contains the 
character that will be sent to the device. 
When you're intercepting input devices, 
load the A register with the character to 
be returned from the device. To exit 
both types of drivers, simply execute an 
RET (Return) command. If the pro­
gram filters certain characters only, 
save the old DCB address and jump to it 
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after the routine is completed. 
The Model III ROM offers two pow­

erful subroutines that route and reini­
tialize the DCBs. Call the routine at 69 
hex to reinitialize the DCBs to their 
original boot-up values. This is especial­
ly useful to stop the computer from 
routing devices. 

Calling the routine at 6C hex routes 
the device at 4222 hex to the one at 4220 
hex. Place the name of the device you 
want to route in each of these addresses. 
Possible names are Kl (keyboard), DO 
(display), RI (RS-232 in), RO (RS-232 
out), and PR (printer). Be careful when 

routing devices; an error could be disas­
trous. 

Bit Status 

0 Unused 

I Unused 

2 Unused 
3 Unused 

4 Printer fault 

5 Device selected 

6 Out of paper 
7 Busy 

Table 4. Bit patterns for the printer's status. 

0033 hex 	 Display an A SCII character at current cursor position 
Entry conditions: 

A ASCII character 

Exit conditions: 
DE Altered 

OI C9 hex 	 Clear screen and home cursor 
Exit conditions: 
A ll registers altered 

021B hex 	 Display a line 
Entry conditions: 

HL Points to RAM buffer where the·text is located (terminated by 03 or OD hex) 
Exit conditions: 

HL Points to first character after terminator 
DE Altered 

0298 hex 	 Turn display clock on 
Exit conditions: 
A Altered 

02A I hex 	 Turn display clock off 
Exit conditions: 
A Altered 

033A hex 	 Nondestructive single character prints on screen 
Entry conditions: 

A ASCII character 

OFAF hex Prim the decimal equivalent to the number in HL at the current cursor position 
Entry conditions: 
HL Number to be printed 
Exit conditions: 
A A ltered 

401 C hex 

4020 hex 

Cursor blink switch . 0 = 

Cursor address 

blink , I no blink 

403D hex Current character per line status. 0 = 64, 8 = 32 

Table 3. ROM calls and important addresses f or the video display. 
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0000 hex 	 Resets computer 

0008 hex 	 Compares the next byte after the call to that of the input buffer. Then it does an 
RST JOH if there's no syntax error 

RAM vector: 4DOO hex 
ROM vector: IC% hex 
Entry conditions: 
HL Points to RAM buffer (character to be checked) 
Byte after RST 08H is character to be checked 
Exit conditions: 
RST JOH if no error 

OOJO hex 	 Inputs next non-blank character from RAM buffer 
RAM vector: 4003 hex 
ROM vector: ID78 hex 
Entry conditiOns: 
HL Points to RAM buffer I 
Exit conditions: 
HL Points to character in RAM buffer 
A ASCII character 
C flag Set if digit (0-9), else reset 
Z flag Set if colon (:), else reset 

0018 hex 	 Compares DE and HL 
RAM vector: 4006 hex 
ROM vector: !C90 hex 
Entry conditions: 
HL First 16-bit value 
DE Second 16-bit value 
Exit conditions: 
C flag Set if address HL is less than DE, reset if add ress HL is greater than DE 
Z flag Reset if address HL is greater than DE, set if address HL equals DE 

0020 hex 	 Checks type flag and sets various flags for it s result 
RAM vector: 4009 hex 
ROM vector: 25D9 hex 
Entry conditions: 
40AF hex contains type fl ag 
Exit conditions: 
S flag Set if integer, otherwise reset 
Z flag Set if string, otherwise reset 
P/ Y PO (cleared) if single precision, else PE 
C flag Reset on double precision, else set 
A Altered 

0028 hex 	 Called on break key 
RAM vector: 400C hex 

0030 hex 	 User-definable Restart 
RAM vector: 400F hex 

0038 hex 	 Maskable interrupt vector 
RAM vector: 4012 hex 
Interrupt setup : 
4012 hex must contain vector to interrupt routine 
Set OEO hex to interrupts wanted. Put a copy of value in 4213 hex 

Bit 7 	 User-defined interrupt (must be defined through hardware) 
6 Set for RS-232 interrupt on error 
5 Set for RS-232 receive interrupt 
4 Set for RS-232 transmit buffer empty interrupt 
3 Set for 1/0 interrupt 
2 Set for real-time clock interrupt 

Set for 1,500 baud low interrupt (read port 255 to clear interrupt request on 
each interrupt) 

0 Set for 1,500 baud high interrupt (read port 255 to clear interrupt request on 

each interrupt) 

Table 5. Restarts from 0000 to 0038 hex. 
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More Features 
The Model III ROM contains more 

exits that let you intercept or completely 
change the ROM's actions. Most of 
these exits are designed for the DOS's 
use, but with care you can use them for 
any application. Before using any of 
them, look at a disassembly of the 
ROM to see what you can and cannot 
destroy. Table 8 lists all ROM exits and 
their normal way of return. These exits 
should be there, assuming no other rou­
tines are in place at that address. 

Table 9 lists miscellaneous calls, 
jumps, and memory locations. Each de­
scription should give the information 
you need to access the routine. • 

Write to Bob Covington at 1239 
Cheverly Court, St. Louis, MO 63146. 

On interrupt: 
3365 hex 

3369 hex 

4046 hex 
403D hex 
4206 hex 

4209 hex 

4040 hex 

4043 hex 

Vector for cassette high 
interrupt 
Vector for cassette low 
interrupt 
Vector for RTC interrupt 
Vector for 1/0 bus interrupt 
Vector for RS-232 transmit 
interrupt 
Vector for RS-232 receive 
interrupt 
Vector for RS-232 error 
interrupt 
User defined interrupt (define 
through hardware) 

If ROM routine is not used: 
Check bit 2 of OEO hex. If it is set, read 
OEC hex 
Check the bits in Table 5 to see what type 
of interrupt is generated 
Bits are reset for interrupt request 

Table 6. Vectors for the interrupts. 

Key Word or Function 

CMD 
Line 
Open 
Field 
Get 
Put 
Close 
Load 
Merge 
Name 
Kill 
LSET 
RSET 
Save 
System 
Print 
DEF 
INSTR 
FN 
CV! 
CVS 
CVD 
EOF 
LOC 
LOF 
MK!$ 
MKS$ 
MKD$ 

& 
Input 
End 
Run+ character 
List & LLIST 
NEW 
USR 
IA19H Entry 
After Basic line decode 
During error 
Single key input (358H) 

Hex 
Address 

4173 
41A3 
4179 
417C 
417F 
4182 
4185 
4188 
418B 
418E 
4191 
4197 
419A 
41AO 
41E2 
41CA 
415B 
419D 
4155 
4152 
4158 
415E 
4161 
4164 
4167 
416A 
416D 
4170 
4194 
41D6 
41BB 
41C7 
41DF 
41BB 
41A9 
41AC 
41B2 
41BE 
41C4 

Type of 
Return 

RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 
RET 

Table 8. ROM exits and their normal way of return. 

Keyboard Printer RS-232 Output 
4015 hex Device type (01) 4025 hex Device type (06) 41ED hex Device type (02) 
4016 hex Driver address (3024 hex) 4026 hex Driver address (03C2 hex) 4IEE hex Driver address (3021 hex) 
4017 hex Driver address 4027 hex Driver address 41EF hex Driver address 
4018 hex System use 4028 hex Lines per page 41FO hex Output byte 
4019 hex Capital character switch 4029 hex Current line count 41Fl hex System use 
401A hex System use 402A hex System use 41F2 hex System use 
401B hex System use 402B hex System use 41F3 hex System use 
401C hex Blinking cursor status 402C hex System use 41F4 hex System use 

(0 =solid, 1 =blinking) RS-232 Input RS-232 Initialize 
Display 41E5 hex Device type (01) 41F5 hex Device type (02) 
401D hex Device type (07) 41E6 hex Driver address (301E hex) 4 IF6 hex Driver address (301B hex) 
401E hex Driver address (0473 hex) 41E7 hex Driver address 41F7 hex Driver address 
401F hex Driver address 41E8 hex Input byte 41F8 hex Baud rate code 
4020 hex Character position 41E9 hex System use 41F9 hex Parity/ word length/ stop bits 
4021 hex Character position 41EA hex System use 41FA hex Wait switch 
4022 hex Character at cursor position 41EB hex System use 41FB hex System use 
4023 hex Cursor character 41EC hex System use 41FC hex System use 
4024 hex System use 

Table 7. How the bytes in the device control blocks are used. 
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0013 hex 

0018 hex 

0046 hex 

0060 hex 

Define input device (DCB) 
Entry conditions: 
DE DCB address 
Exit conditions: 
A Value of device 

Define output device (DCB) 
Entry conditions: 
DE DCB address 
A Value to put on device 

Define 110 device 
Entry conditions: 
BC Pushed 
DE DCB address 

022E hex (J) Enable interrupts and return to Basic 

260D hex Find address for variable (VARPTR) 
Entry conditions: 
HL Points to buffer where variable name is stored 
Exit conditions: 
DE Points to address of variable 

All registers altered 

2B02 hex Get value of variable or expression (ex. I +I). This call 
will evaluate any legal statement and return the correct 
value for the expression 
Entry conditions: 
HL Points to buffer where variable name is stored 
Exit conditions: 

B I for input device, 2 for output device DE Contains integer value of variable 
A Value to put on device (output only) 
Exit conditions: IA19 hex Return to Basic level 
A Value from device (input only) 

4081 hex Pointer to top of memory minus 2 
Delay call 
Entry conditions: 
BC Delay value. Delay is approximately 2.46+ 

(14.8*BC) =number of microseconds. If value BC is 
0000 or 65536, the delay is approximately I second . 

40A2 hex Current line number being executed (FFFF hex if no 
program is running) 

40A4 hex Pointer to start of Basic program 

Exit conditions: 
BC Altered 
A Altered 

40EA hex Line where last error occurred 

40FO hex Pointer to line where Basic processes error 

Table 9. Miscellaneous calls, jumps, and memory locations. 

I use a cassette-based system and 
generally store more than one file on 
a tape. My problem arises when I 
want to update a file and re-record it 
over the old code. The tape counter 
is too inaccurate for me to properly 
position the record head. So I de­
vised a way to mark the beginning of 
a program with the PRINT#-1 com­
mand and relocate that position with 
the INPUT#-1 command. 

When I dump a file to tape for the 
first time, I first execute a PRINT 
#-1, "***" command. This magneti­
cally marks the beginning of the file. 
The tape stops after execution of this 
command. Then I execute a com­
mand that dumps the file to tape. 

To find the same starting point 
again, I position the tape in about the 
right spot using the tape counter. 
Then I put the recorder in the play 
mode and execute an INPUT#-l;Q$ 

command. After reading the sync 
marker *** into Q$, the tape stops, 
right where I originally started re­
cording the file. Now you can switch 
the recorder to the record mode and 
execute the file dump command. 

You can add this program to any 
Basic program that already has Load 
and Dump routines. All you have to 
do is add the lines to the end of your 

program and insert the necessary 
GOSUB commands. 

The program uses the variable X 
as a flag, and it's set to zero before 
file transfer by the GOSUBs. You 
must put the GOSUBs immediately 
before the commands that read and 
dump the file to tape, however. 

N.A. Douglas 
Ottawa, Ontario, Canada 

50 X=0: GOSUB1020 REM LINE FOLLOWING IS START OF 
TAPE READ 

150 X=0:GOSUB1000M REM LINE FOLLOWING IS START OF FILE 
DUMP 

1000 PRINTCHR${15) @196 ,"PRESS -1 TO FIND SYNC 
MARKER" @268,"2 TO PLACE SYNC MARKER"@332,"3 TO RETURN 
TO MENU" 
1010 Q$=INKEY$: IFQ$=" "THEN1010ELSEIFASC {Q) <490RASC 

(Q$) >51THEN1010ELSEQ=VAL{Q$) :IFQ=3THEN14ELSEIFQ=2 
THEN1060ELSEIFQ=lTHENX=l 

1020 PRINT@452,"CASSETTE IN >PLAY < MODE?-";: 
Q=0:INPUT " <ENTER > TO FIND SYNC MARKER";Q 
1030 IFQ<>0THEN 1020ELSEPRINT@580 ,"LOOKING FOR SYNC 
MARKER., .. ": INPUT#-l , Q$ 
104 0 PRINT@708,"SYNC MARKER "Q$" FOUND -";:Q=0:INPUT 
" <ENTER > TO CONTINUE";Q 
1050 IFQ <>OTHEN1040ELSEIFX=0RETURN 
1060 PRINTCHR${15)@448,CHR${3l)TAB{4) "CASSETTE IN 
>R ECORD < MODE? - ";:Q=0:INPUT"<ENTER> TO CONTINUE";Q 
1070 IFQ <>OTHEN1060ELSEIFX=lRETURN 
1080 PRINT#-1,"***" 
1090 PRINT@580,"sync marker placed - "; :Q=0:INPUT" 
<ENTER> TO CONTINUE";Q 
1100IFQ<>OTHEN1090ELSERETURN 
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GRAPHICS by David Lewis 

FILL-INS 

Filling in graphics shapes on your Model I or III 
used to be tough work, but not anymore. Paint 
lets you draw any shape on the screen and fill it 

in with a touch of the space bar. 

D rawing a figure on your screen 
with a Model I/III graphics 
program is easy, but filling in 

that shape isn't much fun. You have to 
store the graphic in strings, which is 
cumbersome and wastes memory, or 
use the Set statement to light each pixel 
within the shape, which is slow and 
inflexible. It's even harder to fill in a 
nonstandard outline you created from 
the keyboard. 

My Paint program makes things 
much simpler. You draw a shape on the 
screen, then move to any point within 
the shape and press the space bar. The 
program fills in the figure almost in­
stantly (see the Photo). 

Drawing the Figure 
When you run the program, it auto­

matically draws lines marking the top 
and bottom of the screen, and lights the 
point in the center. You use the arrow 
keys to draw lines; for diagonal lines, 
press two keys at the same time. You 
can move without drawing a line or 
erase a line by holding down the enter 
key along with the arrow key(s) . When 
you're ready to fill in an enclosed shape, 
move to any point within the shape and 
press the space bar. 

The Paint routine is fast and the al­
gorithm is highly efficient, so it uses the 
stack space sparingly. The program 
passes the location of the point within 
the shape to the routine by way of a 
USR statement. 

Although the Paint routine is in ma­
chine language, you can see how it 
works by first looking at the algorithm 

The Key Box 

Models I and ID 
16KRAM 
Basic, As.sembly Language 
EditorI As.sembler 
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in Basic (see Program Listing 1). Lines 
255-290 form the heart of the program. 

The X and Y variables store the coor­
dinates of the point position when you 
press the space bar. The program first 
determines whether or not it can move 
the point to the left; if it can, it decre­
ments the X coordinate and starts again 
at line 255. Otherwise it tries to move 
the point up. If it can't move the point 
up or left, the program checks whether 
it should save the point on the stack in 
array S; it does so if the point can move 
right and down and if it finds the point 
to the southeast blocked. 

Then the program checks whether or 
not it can move the point right or down; 
if so, it fills in the point, adjusts the co­
ordinates, and starts over. If the point 
can' t move, the program checks what's 
been added to the stack. If the pointer is 
zero, the program has completely filled 
in the figure. Otherwise, the program 
removes the last point added to the 
stack and starts the fill from that point. 

Adding Speed 
Program Listing 2 replaces the Basic 

version of the algorithm with the ma­

chine-language Paint routine. It works 
the same way, but much faster. The 
program assumes that you've loaded 
the machine-language code into memo­
ry at FOOO hexadecimal (hex). You can 
put it anywhere, but be sure to reassem­
ble the source code if you have a 32K or 
16K machine. 

Program Listing 3 is the source code 
for the Paint routine. The algorithm is 
the same; so is the logic, with a few ex­
ceptions. The routine uses the stack as 
storage. The program saves the pointer 
in a buffer so it can indicate when no 
points remain to be filled. 

The program stores the current point 
in the DE register in Y,X format. The 
TRYL (try left) subroutine pushes it on 
the stack; the subsequent subroutines 
pop DE off to obtain the value and 
push it back on. The Stack routine does 
the same, then pushes the point once 
more. If the routine must return to the 
location, it leaves the point on the stack. 

The TRYR and TRYD subroutines 
first adjust the registers to test the adja­
cent point, then test it, then readjust to 
light the current point, and adjust the 
registers to move to the new point. All 



REPAIR CRASHED 

RSCOBOL & RSBASIC 


DATA FILES. 

This utility by BTB, INC. requires no 
knowledge of RSCOBOL or RSBASIC to 
attempt an in-place recovery of the primary 
key index of your data files. Information to 
assist you in repairing the alternate keys of 
Cobol files is included. RECOVERY for 
Models 3 & 4 under TRSDOS 1.3 shipped on 
a Model 3 data disk is $ 105. For Models 2, 
12, 16 under TRSDOS 2.0a, 2.0b, 4.1 & 4.2 
shipped on a Model 2 data disk is $ 108. 

We also have Cobol source code for a 5-key 
Mailing List & 5-key Article Index with prin­
ting programs. Both on Model 3 data disk 
$25. On Model 2 data disk $28. 

Free shipping within the U.S. Outside U.S. 
add $20.00 for shipping. Sorry, no CODs. 
Texas residents include any required sales 
tax. Send check or money order to: 

LIST/KEY 
THE PEOPLE PROGRAM 

OF THE PEOPLE 
List/Key is a sophisticated list management program ded­

icated to organizing information about people. Name and 
address formats can be created with only a few keystrokes. 

BY THE PEOPLE 
List/Key was crafted by professionals to perform at top speed 

with maximum simplicity. A thousand entries can be sorted in 
less than 20 second s by simply pointing the cursor at one of24 
optional fields. 

FOR THE PEOPLE 
Li st/Key can be easily modified for home, business and 

profe ssional applications. Hundreds of help messages, menus 
and prompts guide the operator through each step. 

TO THE PEOPLE 
Li st/Key can be reviewed at your leisure. We' ll send a 

Demonstration Disk with sample files for 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 drives and any standard 
parallel printer. 

Th e List/Key Master Install Disk comes with a 172-page 
Reference Manual, Quick Reference Card, and spare disk in a 
hand some storage box. It's all just $250. 

The People Program is for people like yo u! 

Richard J. Bueche 
5704 Spring Valley #1056 
Dallas, Texas 75240 
Home Phone 214/934-8935 

v 412 

The Soft Place 
P.O. Box 7370 
Glendale, Calif. 91205 
(8 18) 243-5111 

v22 

• DISPLAYS CORRECT SPELLINGS: 
Ifyou don't know the correct spelling, 
EW will look it up for you, and display 
the dictionary. 

• VERIFIES CORRECTIONS: Ifyou 
think you know the correct spelling of 
a word, EW will check it for you before 
making the corrections. 

• HYPHENATES AUTOMATICALLY: 
(Optional). Inserts discretionary hy­
phens throughout text. 

• GRAMMAR & STYLE CHECKER: 
(Optional). Identifies 22 types of com­
mon errors. Makes suggested cor­
rections with the stroke of a key. 
Runs within EW. 

• 50,000 WORD DICTIONARY: Uses 
only 2Y2 bytes per word; add as many 
words as you wish. 

• FAST CORRECTING: In as little as 
30 seconds, Electric Webster can return 
you to your Word Processing program, 
with your text fully corrected and on 
your screen. 

• INTEGRATES: into 12 different word 
processing programs: WordStar, Spell­
binder, Palantir, NewScript, 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. 

Electric 
Webster 

"The Cadillac" 
of spe lling checkers 

80 Microcomputing, 9182 

VOTED #1: For the second straight year, 
Electric Webster was voted the #1 spell­
ing checker in the 80 Micro Reader's 
Choice Awards. (1 /83, 1/84) 

"The most helpful program I've found is 
Electric Webster. After looking at nine 
proofreading programs, I've settled on 
Webster .. ."Creative Computing, 11/83 

This dictionary is not published by the 
original publishers of Webster's Dictio­
nary or their successors. 

ACCLAIMED: 
"Electric Webster is the best. Just read 
any review in any magazine and I don't 
believe that you will find even one dis­
agreement to that statement." CINTUG, 
Cincinnati's Users Group Mag. , 4183 

"Now there's a program called Electric 
Webster that would let me write to 
Presidents and Kings and never feel em­
barrassed. Miss Mulberry would give 
Electric Webster an A+, and so will you." 
Computer User, 1184 

Performance "Excellent"; Documentation 
"Good" ; Ease of Use "Excellent"; Error 
Handling "Excellent". Info World, 8/82 

LOW PRICES: 
TRS-80 Electric Webster $ 89.95 

w/Correcting Feature $149.95 
· Hyphenation $ 49.95 
Grammar & Style Checker $ 49.95 

CP/M, PC/DOS or MODEL 2000 
Electric Webster $209.95 
(with Correcting Feature) 
Hyphenation Option Included* 
Grammar & Style Option Included* 

*Limited Time Only 

CORNUCOPIA 
SOFTWARE 

(415) 524-8098 
...-45 

Post Office Box 6111 Albany, California 94706 
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VITAMIN and 
MINERAL DEFICIENCY 

CHART 
Your computer will analyze your answers to 192 questions 

concerning your body and then print a chart showing probable 
deficiencies of 33 vitamins and minerals plus protein and fat. 
(Si.;ch questions as. Do your eyes hurt when you go out into 
the sun7 Is your hair beginning to grey? Do you sleep meU? 

etc etc ) 

Comes conp!ete with 50 questionnaires. SO blanK Nutr itional 
progran ferns. instructions on conpleting the Nutri tional 

ferns from your conpu+er generated chart. and an eKcel!ent 

instruction manual and a S liq inch disK . This program ca n put 

you into a business of your own selling nutritional pr og r ams. 

J-> . 0. BOX 2 4 5 TRO NH. Cf-1LI F. 9JSG2 

For Models I double 
density, 111/4 48K 519 372-5355 

C.0.D. and money $89.50 
orders are rush orders 

...-140 
Please Specify Model 

MEMOREX 
FLEXIBLE DISCS 

WE Will. NOT BE UNDER­
SOLDfl Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted. 

San Luis Obispo. CA 
9340 1 In Cal. call 
(800)592·5935 or 

~'2•(805)543 · l 037 
...-207 

TRIVIA 

THE ULTIMATE CHALLENGE 

A Factual Grune of Obscure Knowledge 

A Graphic Board Game For 

TRS-80 Model Ill , 4• 


2 Disk, 32K 


$25.00 
(Sl1qip1ng .ind H.1ndl111g l1H'h1dc•d) 

Send C hec k o r Money Order To: 

Hi·Desert Software 

P.O. Box 2036 


29 Palms, CA 92277 
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the Try subroutines remove the current 
point from the stack after a successful 
move, replacing register DE with the 
adjacent point. 

I adopted the Test/Set segment of the 
program from William Barden's book, 
TRS-80 Assembly Language Program­
ming (Radio Shack, 1980). The last sec­
tion of code replaces a space with an 
empty graphics block before setting any 
points, preventing extraneous pixels' 
being lit and making for neater paint­
ing. 

You can use the program as is to cre­
ate graphics, or you can incorporate it 

into games, computer-assisted design 
programs, or applications. It gives your 
computer some of the graphics power 
of more expensive machines, and I 
think you'll find it an enjoyable and 
handy addition to your software li­
brary.• 

David Lewis is a student majoring in 
computer science at Union College in 
Schenectady, NY. You can write to him 
at 80 Micro, 80 Pine St., Peterborough, 
NH03458. 

Program Listing I. Drawing program with the Paint routine in Basic. 

5 DEFINTA-Z:CLS:DIMS(200) 
8 FOR G=0T0127:SET(G,0) :SET(G,47) :NEXT: FOR G=0T047: SET (0,G): SE 
T (127,G) :NEXT 
10 X=64:Y=24:SET(X,Y) 
20 FORG=lT090:NEXT:G=PEEK(l4400) :IF G=0 THEN 20 
25 IF G AND 1 THEN RESET(X,Y) 
30 IF G AND 8 THEN Y=Y-1 
40 IF G AND 16 THEN Y=Y+l 
50 IF G AND 32 THEN X=X-1 
60 IF G AND 64 THEN X=X+l 
62 IF X<l THEN X=l ELSE IF X>l26 THEN X=l26 
64 IF Y<l THEN Y=l ELSE IF Y>46 THEN Y=46 
65 IF G AND 128 THEN 200 REM TIME FOR FILL 
70 SET (X,Y) : GOT020 
200 G=0:RESET (X,Y): REM ERASE POINT 
255 IF NOTPOINT(X-1 , Y) THEN X=X-1: GOTO 255 
260 IF NOTPOINT(X,Y-l)THEN Y=Y-l:GOT0255 
265 IF POINT(X+l,Y+l) AND NOTPOINT(X+l,Y) AND NOTPOINT(X,Y+l) THEN 
G=G+l:S(G)=X*256+Y 

270 IF NOTPOINT(X+l,Y) THEN SET(X,Y): X=X+l: GOTO 255 
280 IF NOTPOINT(X,Y+l) THEN SET (X,Y): Y=Y+l: GOTO 255 
290 SET(X,Y) :IF G=0 THEN 20 

ELSE X=S(G)/256: Y=S(G)-X*256: G=G-1: GOTO 255 
End 

Program Listing 2. Drawing program with the Paint routine in machine language. 

5 DEFINTA-Z:CLS:DIMS(200) 
7 X=&HF000: MS= X/256: LS= X-MS*256: IF PEEK(l6396)=201 THEN POK 
E 16526,LS: POKE 16527,MS ELSE DEFUSR=X 
8 FOR G=0T0127: SET(G,0): SET(G,47): NEXT: FOR G=0TO 47: SET(0,G): 
SET (127,G): NEXT 

10 X=64:Y=24:SET(X,Y) 
20 FORG=lT090:NEXT:G=PEEK(l4400) :IF G=0 THEN 20 
25 IF G AND 1 THEN RESET (X,Y) 
30 IF G AND 8 THEN Y=Y-1 
40 IF G AND 16 THEN Y=Y+l 
50 IF G AND 32 THEN X=X-1 
60 IF G AND 64 THEN X=X+l 
62 IF X<l THEN X=l ELSE IF X>l26 THEN X=l26 
64 IF Y<l THEN Y=l ELSE IF Y>46 THEN Y=46 
65 IF G AND 128 THEN 200 : REM TIME FOR FILL 
70 SET (X,Y) :GOT020 
200 RESET (X,Y): G=USR(256*Y+X) :GOT020 0~ 

Program Listing 3. Source code for the Paint routine. 

F000 00020 ORG 0F000H RELOCATABLE ON RE- ASSEMBLY 
F000 CD7F0A 00030 CALL 0A7FH GET USR ARGUMENT 
F003 EB 00040 EX DE,HL GET POI NT IN'rO DE 
F004 ED7373F'0 00050 LO (BUFFER) SP ; SAVE STACK POINTER 

00060 
F008 05 00070 TRYL PUSH DE SAVE POINT . IT WILL BE DESTROYED 
F009 7B 000 80 LO A,E FIND X VALUE 
F00A FE01 00090 CP 1 MUST BE IN RANGE 1 w 126 
F00C 3809 00100 JR C,TRYU JUMP I F NOT . 
F00E 10 00110 DEC E (X-1,Y) 
F00F CD7 9F0 00120 CALL TEST FIND IF POINT IS LIT OR NOT 
F012 2003 00 1 30 JR NZ , TRYU WANT IT UNLIT . SO TRY UP INSTEAD 
F014 El 00140 POP HL ELSE REMOVE OLD DE FROM STACK 
F015 1 8Fl 00150 JR TRYL AND CONTINUE WITH NEW DE=(X-1,Y) 

Listing 3 continued 
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Listing 3 com inued 00 160 CBU G 

F0 17 Dl 00 170 TRYU POP DE GET PO I NT INTO DE REGISTER Th e ultimate TRS·BO Model 100 debugging uti lity for assembly 

F0 18 D5 
F0 1 9 7 A 
FO l A FEO l 
FO l C 15 

00 1 80 
00 1 90 
00200 
00210 

PUSH 
LD 
CP 
DEC 

DE 
11 , D 
1 
D 

AND SAVE I T AGAIN 
FIND Y VALUE 
MUST BE IN RANGE 1 
(X , Y- 1 ) 

TO 46 

language prog rams and/or subrouti nes called from BAS IC. Re­
quires less th an 3K RAM. 
Features include: 

•Instruction Sieo 
• Callllnslruction Sleo 

• Dump Memory & Reg isters 
• Search/Replace 

FO l D CD79F0 
F0 20 2003 
F022 El 
F023 l 8E3 

F025 Dl 

00220 
00230 
00240 
00250 
00260 
00270 STACK 

CALL 
JR 
POP 
JR 

POP 

TEST 
NZ , STACK ; JUMP IF LIT 
HL ; ELSE RE MOVE POINT 
TRYL ; AND CONTINUE \VITH NEW DE 

DE ; GET POINT IN DE REG I STER 

• Zero/Fill Memory 
• Load Da 1a 
• Alter Registers 

• HEX Math ( ~ & -) 
• Decimal · HEX Conversion 
• Display in HEX & ASCII 

DI SK DI R 
An advanced disk/fi le organizer Iha! provides automatic dale 
stamping of files and disks during adds/updates when utilizing 
DOS PLUS 3.5 and DOSPLUS 3.5 fo rma tt ed disks. Automatic read· 

F026 05 
F02 7 05 

00280 
00290 

PUSH 
PUSH 

DE 
DE 

; AND 
; AND 

SAVE 
SAVE 

IT 
IT 

AGAIN 
YET AGAIN . 

Ing of disk directory for most DOS directories. Requires 32K . 2 
Disk Drive Sys tem. Features incl ude: 

F02 8 l C 
F029 CD79F0 
F02C 200C 

00300 
00310 
00320 

INC 
CALL 
JR 

E 
TEST 

; CHECK 

NZ , CONTl 

(X+l , Y) 

; SKIP IF LIT 

•Menu Driven 
•Slacus 
• Sea1ching 

• Coirection Facilities 
• Printing 
• Descriptions 

F02E 
F02F 

14 
CD79F0 

00330 
00340 

INC 
CALL 

D 
TEST 

; CHECK (X+l , Y+l) Mail this order form to: SUN Software 
3228 5th Avenue 

F032 2806 
F034 l D 
F035 CD79F0 
F03 8 280 1 
F03A Dl 

F03B Dl 
F03C 05 
F03D 7B 

00350 
00360 
00370 
003 80 
00390 
00400 
00410 
00420 
00430 
00440 

CONT l 

TRYR 

JR 
DEC 
CALL 
JR 
POP 

POP 
PUSH 
LD 

Z, CONT l ;\VANT THIS ONE LIT 
E ; CHECK (X , Y+l) 
TEST 
Z, TRYR 
DE 

;WANT THIS ONE BLACK 
; REMOVE POINT FROM STACK 

DOESN ' T SATISFY NEEDS; IT 

DE 
DE 
11,E 

IF 

Bea ver Fa ll s, Pa. 150 10 .,.... 89Call for C.O.D. (412) 84 3-1597 
Please rush my order for : 

CBUG · Model 100 Debug Uti lity 
___ Tape · S29.95 ___ Disk · S34 .95 
DISKDI R · DISK/FILE ORGAN IZER 
___ Tape . S29.95 ___ Disk - S34 .95 
Cashiers Check, Money Order or CO D orders only please. 

NAME---­ ----------­ --­

AOORE SS -------­ -----­ --­

F03E FE7F 00450 CP 127 C•TY 

F040 300E 00460 JR NC , TRYD ; X MUST BE IN RANGE 1 TO 126 STATE : - --­ - - ---­ -­ZIP ____ _ 

F042 
F043 

l C 
CD7 9F0 

00 470 
004 80 

I NC 
CALL 

E 
TEST 

; (X+l , Y) 
Slgnatuie -----------------

Poslage ana handllnQ lncludocl within !he USA and Canada. 
F0 46 2008 00 490 JR NZ , TRYD ; J UMP IF LIT Penn svlvanla 1eslden ls should add 6% sales ta• . 

F04 8 lD 00500 DEC E ; ELSE RESTORE ORIGINAL DE 
F049 CD75F0 00510 CALL SET ; AND LIGHT POINT 
F04C 
F04D 

l C 
El 

00520 
0053 0 

I NC 
POP 

E 
HL 

; GET BACK TO (X+l, Y) 

F04E l BBB 00540 
00550 

J R TRY L LNW SERVICE 
F050 
F05 1 

Dl 
D5 

00560 
00570 

TRY D POP 
PUSH 

DE 
DE QUALITY REPAIRS ON ALL 

F052 
F053 
F055 

7A 
FE2F 
300E 

00580 
005 90 
00600 

LD 
CP 
JR 

A, D 
47 
NC , UNSTCK 

LNW FACTORY ASSEMBLED 
PRODUCTS INCLUDING: 

F057 
F058 

1 4 
CD79F0 

00610 
006 20 

INC 
CALL 

D 
TEST • TEAM AND ALL LNW80 MODEL COMPUTERS 

F05B 2008 00630 JR NZ , UNSTCK • SYSTEM EXPANSION II 
F05D 
F05E 
F06 1 

15 
CD75F0 
14 

006 40 
00650 
00660 

DEC 
CALL 
INC 

D 

SET 
D 

• LNDOUBLER AND LNDOUBLER 5/8 
• LNW DISK DRIVES 

F062 
F063 

El 
18A3 

00670 
006 80 

POP 
JR 

HL 
TRYL COMPUTER UPGRADES: 

F065 
ON 

Dl 
006 90 
00700 UNSTCK POP DE ; REMOVE CURRENT POINT FROM CONSIDERATI 

• CP/M 2.2 
• HARDWARE80 x24 

F066 CD75F0 
F06 9 AF 
F06A 2A73F0 

007 10 
007 20 
007 30 

CALL 
XOR 
LD 

SET ; BUT SET IT FIRST . 
A ; CLEAR CARRY 
HL , (BUFFER) ;FIND PREVIOUS STACK VALUE 

• MODEL 4 UPGRADE 
• TEAM UPGRADE 

F06D 
F06F 
F07 0 

ED72 
CB 
Dl 

007 40 
00750 
00760 

SBC 
RET 
POP 

HL , SP 
Z 
DE 

; FIND DIFFERENCE 
; RETURN IF NONE 
; ELSE GET II NE\V DE VALUE 

OTHER PRODUCTS AVAILABLE: 
• HARD TO FIND LNW PARTS 

F071 1895 007 70 
007 80 

JR TRYL • LNW SOFTWARE 
F073 0000 

F075 3EC6 
F077 1 802 
F079 3E46 
F07B 32BBF0 
F0 7 E 05 

007 90 
00 800 
00 810 
00820 
00830 
00 840 
00 85 0 

BUFFER 

SET 

TES '£ 
TEST10 

DEFW 

LD 
JR 
LD 
LD 
PUSH 

00 ;SAV E STACK POINTER 

A,0C6H ;SET B, (HL) INSTRUCTION 
TEST10 
A, 46H ;BIT B, (HL) INSTRUCT I ON 
(INST+l ) , A ; STORE BYTE 
DE ; SAVE REGISTER FOR TEST 

Editor Note : 
Thi s space open for specials! 

.WILSON TECHNICAL SERVICE .... 
123 

8:00 AM - 5:00 PM (PST) 
VOICE (7 14) 847·3722 

AFTER 5:00 PM (PST) 
DATA (7 14) 847·3722 

F0 7F 7A 
F080 06FF 

00 860 
00 870 

ADORES LD 
LD 

A, D 
B, 0FFH 

;GET 
;-1 

Y VALUE 300/1200 BAUD 

F082 04 00 880 LOOP INC B ; SUCCESS I VE SUBS FOR DI VIS ION 
F083 0603 00890 SUB 3 BY THREE 
F0 85 F2 82F0 
FOBS C603 
F08A CB27 
F08C 4F 

00 900 
00910 
00920 
00930 

JP 
AD D 
SLA 
LD 

P , LOOP 
A, 3 
A 
C, A 

;LOOP IF STILL POSIT I VE . 
ELSE RESTORE. QUOT IN B , 

; MULT RE MAINDER BY 2 
; STORE 

REM IN A. Control the Model 100 Directory 
Use 

F0 SD 6 8 
F08E 2600 

00940 
00950 

LD 
LD 

L,B 
H,0 

; QUOTIENT TO L * * * * UTILTY * * * * 
F090 0606 
F092 29 

00960 
00970 LOOP l 

LD 
ADD 

B, 6 
HL , HL 

; CNT FOR *64 . 
; QUOT *2 . Rename fil es 

F0 93 10FD 
F095 1600 

00980 
00990 

DJNZ 
[,D 

LOOP l 
D, 0 

; CONT I NUE UNTIL QUOT*64 . 
; DE NO\; HAS ONLY X VAL UE . Relocate fil e posi ti on in di rectory 

F097 CB3B 01000 SRL E ;FIND IF X IS ODD Make files invisible 
F099 3001 
F098 0C 
F09C 19 

01010 
01020 
01030 CONT 

JR 
INC 
ADD 

NC , CONT 
C 
HL , DE 

; JUMP IF IT ISN ' T 
; C HAS REM*2 + 1 
; HL HAS QUOT*2+ INT(X/2) 

Dis pl ay indi vi dual file size or all 
fi les at once 

F0 9D 11 003C 
F0A0 1 9 
F0Al CB21 
F0A3 CB2 1 
F0A5 CB21 

01040 
01050 
01060 
01070 
010 80 

LD 
ADD 
SLA 
SLA 
SLA 

DE , 3C00H 
HL , DE ; FIND POINT 
C ; ALIGN TO FIELD 
c 
c 

Reset Maxram , Maxfi les, 
protected memory and fun ction 
keys 

F0A7 
F0AA 
F0AB 

3AB8F0 
81 
32B8F0 

010 90 
011 00 
01110 

LD 
ADD 
LD 

II , ( INST+l ) 
A, C ; SET 
(INST+l) , A 

; GET INSTRUCTION 
FIE LD 

; STORE 

Make applicat ion prog rams 
invisible 

F0AE 
F0AF 

7E 
FE20 

011 20 
011 30 

LD 
CP 

A, (HL) 
32 

; FIND VALUE OF BYTE Ki ll fil es 
F0B l 2002 
F0B 3 CBAE 
F0B5 CBFE 

011 40 
011 50 
011 60 CONT0 

JR 
RES 
SET 

NZ , CONT0 
5 , (HL) ;MAKE 
7 , (.HL) ; MAKE 

; JUMP IF NOT SPACE 
IT 0 , NOT 32 
IT A GRAPHICS BYTE 

Send $29 .95 (check or money order) for 
cassette and instructions to: 

F0B7 CB 
FOBS 00 
F0B9 Dl 
F0BA C9 
F000 

011 70 
011 80 
011 90 
01 200 
01 210 

INST DEFB 
DEFB 
POP 
RET 
END 

0CBH 
0 
DE 

0F000H 

; RESTORE REGISTER 
;FROM CALL 

Folts Computing 
4598 Deercreek Lane 
Concord. CA 94521 
(4 15)676-1 120 

000 00 Tota l Er ro r s 
End 

,...73 
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GENERAL by Michael O'Reilly 

THE PERFECT WAVE 

Use your TRS-80 to measure distances with sound. 

M any of us learned about 
sonar by watching destroy­
ers hunt U-boats in old 

World War II movies. The destroyer 
would send out a sound wave (ping) and 
wait for an echo (pong). The elapsed 
time between the sound's transmission 
and receptiOn told the operator how far 
away the submarine was, and therefore 
when to drop depth charges. 

The project I'll describe lets you de­
velop a sonar measuring system with 
your Model I/III. While you probably 
won't be using your micro to track subs, 
you can use it for other, more practical, 
applications. Some examples include 
measuring volume, · aiding .divers in 
murky waters, or controlling quality on 
an assembly line. In a lighter vein, you 
can also use the program as a game sub­
routine to create an invisible joystick. 

Besides your TRS-80, all you need 
for this project is a cassette recorder, an 
audio amplifier, and a piece of card­
board. The program is accurate to the 
half-centimeter (about two-tenths of an 
inch) within a range of about 1 to 80 cm 
(Yi inch to 31 Y2 inches), but you can in­
crease the range with a more sensitive 
microphone and stronger amplifier. 

The program, Sonar-80, runs on a 
Model I or III cassette or disk system. 
Program Listing I is the Basic routine, 
while Program Listing 2 is the machine 
code that Listing 1 POKEs into high 
memory. Line 25 automatically saves 
the memory size, so you don't have to 
answer the MEM SIZE? prompt in the 
future. 

The Key Box 
Models I and ID 
16K RAM ~tte Basic 
32K RAM Disk Basic 
Cassette recorder 
Audio amplifier or a radio 
with phono input jack 

Setting Up Your Sonar 
Type in Listing I. Disconnect the 

AUX and Remote cables from your 
cassette recorder. Then plug the AUX 
cable into an audio amplifier or radio 
with a phono input jack (see Fig. I). If 
you own a CTR-41, remove the dummy 
plug from the MIC jack, too. 

Stand the recorder on end and place it 
face to face with the amp, leaving about 
20 cm (8 inches) between the two. Turn 
the amp on and set the volume to Yi . 
On your recorder, push the record and 
play buttons while depressing the small 
record-lock trigger at the rear of the cas­
sette compartment. Type in RUN and 
press the enter key. 

You should now hear a continuous 
ticking sound and your screen should 
read: 

VALUE FROM (HL) = 40 

DISTANCE IN CENTIMETERS = 20 


Underneath this you should see a line of 
periods with a cursor sitting on top. 

If the program locks up, the chances 
are you've set the volume too low. Hold 
down the break key and snap your fin­
gers near the cassette mike to break out 
of the loop. Set the volume slightly 
higher on the audio amplifier, and run 
the program again. 

When you've got the program run­
ning, move the amp closer to the mike. 
Notice that the distance and register val­
ues drop and that the graphics block 
moves left. If you move the amp away 
from the mike, the values increase and 
the cursor moves to the right. 

The Assembly-Language 
Subroutine 

I wrote the business end of this pro­
gram in Assembly language because it 
must execute quickly. The machine-lan­
guage subroutine consists of two parts, 
a pulse generator and a pulse pick-up. 
The pulse generator sets the HL register 
to zero and sends one square wave pulse 
to the cassette port (OFF hexadecimal). 

(AU~) JACK~ 
AfilPL.IFIGR 

(SAR) .MCI< 

.......
........ 


Figure 1. How the sonar system hooks up. 
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~Power 
Problems? 

AEGIS®.. . Power Conditioning Equipment ... THE SOLUTION 
Protects From Damaging Voltage Surges, Lost Data, & Costly DownTime 

SPIKE-SPIKER® 
Transient Voltage Suppressors & Noise Fiiters 
Eleven Models - All Models Rated 120V, 15A 
Deluxe Power Console-2-stage transient absorber; dual 

• 5-stage filter; common & differential mode protection ; 
nano seconds response; clamping at 150V; 8 individually switched sockets; 
fuse.d ; main switch ; 7' cord and status lite. $89.95. 

Quad Power Console-6-stage transient absorber; dual 
5-stage filter ; common & differential mode protection ; pico 
second response ; clamping at 131V; four outlets ; fused , ~ master switch ; 7' cord and status light. $75.95 

Mini II-Direct AC Plug-In ; 2-stage transient absorber; dual 
3-stage filter ; common & differential mode protection; nano 
second response ; clamping at 150V; two outlets and status 
lite. $44.95 

LINE-SAVER™\, •. ·3 Standby Unlnterruptlble Power System 
1'1-1.?'0' · iP• -Clean Rel/able Power System­\\ 'd·.. ·-.:=:l Model LS-240-240 watts-YA capaci ty, increased back­
..\. - --- - • • up time: 11 min . full load , 27 min . 'h load, 43 min. 

1/J load; 4-AC outlets , 3-staged transient protection ; dual 4-staged RFl / EM I filter ; 
sealed rechargeable internal battery; master control switch; test swi tch ; exter· 
nal fuses ; detachable 6' cord ; external DC connectors for mobil use and ex­
tended hold-up time; many more exclusive features. $485.00 

V" 485 
Call or write for free literature. INSTANT ORDER LINE 
Dealer inquires invited. 800-524-0400 TWX 501-651-2101 

VJlll"""J~® = IN PENNA. 215-837-0700 

IX1~ ~ PA Res. add 6% sales lax : !or COD add S3.00 + 
- shipping & handling . All pre-paid SPIKE-SPIKER 

6584 Ruch Rd .. Oept.80 • orders. lreighl allowed . All LINE-SAVER orders add 
\.. Bethlehem , PA 18107 $10.00 shipping &handling. 

... 

- And a Public, Private or Pay BBS as vell ! Our 

system offers s o many features that it is impossible 

to mention most of them in an ad this small. 


PROMINENT FEATURES INCLUDE1 

- Multi levels of access to a user. 

- High sec urity of system and your files. 

- Unattended message transfer to compatible system. 

- Fully maintainable from a remote location. 

- User c o nfigurable to include or exclude most 


~eatures, allowing you to personalize your s ystem. 

- Number of users & messages configurable from 1 to 


900, allowing those with large storage to use it. 

- Configurable t o handle many different terminals. 

- Suppor ts HAYES type of modem. 


Available for TRS~80 3-4 (Nevdos 80 Ver 2 required ) 
I. B. H. PC, Columbia, or Corona with rom 1.53 - ( Dos 
2.0 or better required). 

I . B.H. and compatible $249 .95 

TRS-80 199.95 

Hail label module 59.95 

Terminal for I.B.H. 79.95 


NOTE1 prices quoted are payable in Canadian Funds. 
Save even more - mention where you sav this ad vhen 
you place an order, and ve'll deduct · $10.00 from your 
bill. 

TRY OUR BBS BY CALLING OUR DATA LINE - 604 946-0955 

For ~urther i nformation, contact 

g-cpjJ'~ 
ill<J.JlJoa; .!)44~~ 
~ ri8.&,<Jwuu1a- 'PoJ/ M& 
o04-.!J46'-7.!J10 v 32 

~nlh Jlug BU TRS-80+ MOD I, Ill, COCO, 
TIMEX 1000, OSBORNE, 

Tl99/ 4a others 

Eliminate disk reboots and data loss due to oxi ­
dized contacts at the card edge connectors. 
GOLD PLUG 80 solders to the board edge con­
nector. Use your existing cables . (if gold plated) 

GOLD PLUG 80 Mod I Mod Ill 

111111111111111111 11 
GOLD PLUG 80 Mod I (6) 
Keyboard/El (mod I) 
Individual connectors 
GOLD PLUG 80 Mod 111 ( 6) 
Internal 2 Drive Cable 
Mod Ill Expansion port 

Available at your favori te dealer or order direct !ram E.A.P. CO. 

$44.95 
15 .95 
$7 .95 

48.95 
29.95 

9.95 

COCO MODULE INSTALLATION AVAILABLE 

COCO Disk Module 

~ 

Ground tab 
extensions 

~~Ylll ~ 
COCO Disk Module (2) 
Ground tab extensions 
Disk Drives (all R.S.) 
Gold Disk Cable 2 Drive 
Four Drive Cable 

$16.95 
INCL 

$7.95 
29.95 
39 .95 

Model I, 111/4 
PERCOM HARD DISK 

5 Mb Hard Disk 
10 Mb Hard Disk 

SYNCOM DISKETTES 

.............. $ 995.00 

..............$1450.00 
$17.95/10

(SINGLE SIDED DOUBLE DENSITY) 

Dealer Inquiries Invited -
VISA 

USA shipping $1. 45 
Foreign $7 . 

Can/ Mex $4 . 
TEXAS 5% TAX - v 216 GOLD PLUG 80·E.A.P. COMPANY 

P.O. Box 14 Keller, TX 76248 (817) 498-4242 •• trademar1< Tandy Corp 
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AUOIO 
AMPU~l&lt 

Figure 2. Follow the bouncing sound wave. 

C/i.~$11TE 
RICOROSR 

This pulse goes to the AUX cable con­
nected to the amp and sends out a ping 
through the speaker. 

When the sound wave begins its 
journey to the cassette mike, the sub­
routine enters the pulse pick-up mode. 
The HL register increments and the 
computer monitors the cassette port for 
any incoming signal from the EAR ca­
ble connected to the recorder. If it 
doesn't receive a signal, the program 
loops back, increments HL, and contin­
ues to loop until the mike senses the 
pulse that caused an exit from the sub­
routine and a return to Basic. The pro­
gram then returns an accumulated 
count in the HL register to Basic. 

The monitor shows the value re­
turned to Basic, along with the distance 
between the mike and the speaker. Line 
100 of Listing 1 calculates the distance; 
if it doesn't match the actual distance, 
change the . 7 value in the formula and 
check the accuracy again. The speaker 
response in your amp may be different 
than it is in mine. Position the amp at 
various locations and measure the dis­
tance to ensure that it corresponds to 
the display . 

Now put the recorder in its normal 
position on a table and tum the amp on 
its back. Prop a book between the re­
corder and amp as shown in Fig. 2. This 
will keep any stray sound from reaching 
the mike. Tum on the amp and put the 
cassette in the record mode. Type in 
RUN and, while holding a piece of 
cardboard in a horizontal position 
about 40 cm above the recorder and 

Here's a simple way to address en­
velopes with SuperScripsit that takes 
advantage of SuperScripsit's user 
key sequence. 

After typing in the last character 
of your document, leave the cursor 
in position and print your letter. 
Then put an envelope in the printer 
and hit control-U to start the user 
key sequence. You'll be asked to 

name your user function with any 
digit between zero and nine. Follow 
the instructions below exactly. 

Press the enter key, and hit 
shift/ up-arrow, down-arrow until 
the cursor sits just ahead of the name 
and address. Now press control-S 
and the down-arrow until the cursor 
is just beyond the address block. Hit 
control-E, control-B, press the C 
key, hit shift/ down-arrow, press the 
enter key three times, and press con­
trol-R. Now position the cursor in 
front of the new address block and 
hit control-S, and move the cursor 
until it's directly beyond the address 
block. Hit control-E and move the 
cursor to the desired address position 
on the envelope (approximately posi­

tion 3.5). Hit control-M, press the L 
key, hit control-B, press the A key, 
hit control-B, press the P key, hit the 
enter key, then hit control-U. 

You've printed the envelope and 
created a keystroke sequence for ad­
dressing future envelopes more effi­
ciently. To print your next envelope, 
all you do is leave the cursor after the 
last character of the letter and press 
the control key along with the user 
key sequence number you chose 
earlier. The command sequence is al­
ready programmed and will address 
the envelope as long as your spacing 
format doesn' t change. 

W. J. Alford III 
Englewood, NJ 07631 
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amp, press the enter key. You'll notice 
that the distance is around 80 cm. This 
is because the distances from the speak­
er to the cardboard and from the card­
board to the mike are 40 cm each. 

Rapidly move the cardboard up and 
down. Notice that the graphics block 
mimics this movement exactly. You can 
think of the cardboard as the subma­
rine, and the recorder and amp as the 
destroyer. 

Applications 
I'm sure you'll be able to come up 

with some ideas on how to use this so­
nar system. Here are a few suggestions 
to get you thinking: 
•You could set up a speaker mike at an 
assembly line (see Fig. 3). As the prod­
ucts move past the speaker and mike, 
the program measures their distance for 
proper alignment. When an item is mis­
aligned, an alarm sounds and you can 
remove or adjust the object. 
•A diver working in waters with poor 
visibility could attach a mike and speak­
er to his face mask (see Fig. 4). The 
computer would be on board the boat, 
and distances of objects could be trans­
mitted to the diver through a small ear 
speaker. Four clicks in the diver's ear 
m1ght signify that he is 4 meters from an 
object. 

Blind people might use the same con­
cept, although the person would have to 
carry a small computer around with 
him. 
• You can use this device to check liq­
uid levels in tanks, by bouncing sound 

MICROPHONE~ 

SPEAKER~@ 

_0_1R_Ec_1_1o_N________ __\ - / --­

• II II 
ASSEMBLY LINE 

Figure 3. The system can be used lo help with 
quality control on an assembly line. 

\\ SPEAKER 
..--MICROPHONE 

LIQUID -~-
LEVEL~"-\'-8

(:__ \ \ /
\ 

\; 
I --------... v 

Figure 5. You can use the system to measure 
volume in vats full of toxic liquid. 

off the liquid's surface (see Fig. 5). This 
could be especially useful if the tank 
holds toxic substances. 

•Finally, you gamers can use this sys­
tem to replace a joystick by using a piece 
of cardboard to move the cursor. 

I've kept the Basic program simple to 
let you adapt it to your needs. The pro­

gram also shows that the cassette port 
can be used not only as a digital device, 
but as an analog-to-digital converter for 
measuring angles, velocities, and dis­
tances without extra hardware.• 

You can reach Michael O'Reilly at 
Condominio El Pueblo No. 102, Apar­
tado 284, 1100 Tibas, Costa Rica. 

TO 
SHIPBOARD 
COMPUTER 

Figure 4. Divers can use sonar to alert them ofdangerous objects in murky water. 

Program Listing I. Sonar-80. 

10 ' ***** SONAR-80 ***** 
15 ' MOD~L I / III CASSETTE OR DISK BASIC 
17 ' MOU~L III CONVERSION BY THOMAS QUINDRY 
20 ' ENTRY ADDRESS 7FE9H 32745D 
25 POKE16561,232:POKE16562,127 
30 DEFINTA-Z:CLS:CLEAR100 
40 FORP=32745T032765:READA:POKEP,A:NEXT 
50 POKE16526,233:POKE16527,127 
60 PRINT@320," ! .••.••..•.•••••••••..••••••••... ..... . .••.•• •.••. 
• ••••••• • •• • • !" 
65 ON ERROR GOTO 150 
70 X=USR(D) 
75 ON ERROR GOTO 0 
80 PRINT@0,"VALUE FROM (HL)=";X;" 
90 SET(XAND127,14) 
100 PRINT@64,"DISTANCE IN CENTIMETERS=";(X-10)*.7;" 
110 RESET(XAND127,14) 
120 GOT070 
130 END 
140 DATA33,0,0,62,l,211,255,62,2,211,255,35,219,255,203,l27,40,2 
49,195,154,10 
150 DEFUSR=32745:RESUME 

End 

Program Listing 2. The Assembly-language subroutine that Sonar-BO POK.Es into memory. 

00100 ***** SONAR-80 SUBROUTINE ***** 
00110 ; 
00120 ;PULSE G~NERATOR *** 
00150 

7FE9 00160 ORG 7F E9H ;AND ENTRY 
7FE9 210000 00170 PULSE LD HL,0 ;WIND UP CLOCK 
7FEC 3E01 00180 LD A,01H ;000000(01) 
7FEE D3FF 00190 OUT (0FFH) ,A ;HIGH 
7FF0 3E02 00200 LD A,02H ;000000(10) 
7FF2 D3FF 00210 OUT (0FFH) ,A ;LOW 

00220 ; 
00230 ;PULSE PICK UP -----------­
00240 ' 7FF4 23 00250 EAR INC HL BUMP COUNTER 

7FF5 DBFF ·00260 IN A, (0 FFH ) MONITOR PORT 
7FF7 CB7F 00270 

00280 
BIT 7,A NORMAL 

SIGNAL 
GIVES 
GIVES 

BIT 
BIT 

7 
7 

LOW 
HIGH 

7FF9 28F9 00290 JR Z,EAR IF BIT 7 LOW, LOOP AGAIN 
7FFB C39A0A 00300 JP 0A9AH RETURN TO BASIC WITH 

00310 ARGUMENT IN 'HL' 
0000 00320 END 
00000 Total Errors 

End 
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TECHNIQUE by Michael Conwell 

WARNIER 

DIAGRAMS 


Warnier diagrams provide the same information as 
program flowcharts, but in a more readable format. 

B efore you can key in code, 
there's the sometimes lengthy, 
sometimes arduous task of 

program design. The basic tool used in 
this process is the flowchart. The famil­
iar diamond for decisions, parallelo­
gram for input/ output, circle for con­
nectors, and arrow to map the sequence 
of events provide a secure and proven 
system to visually represent program 
logic. But despite the flowchart 's prov­
en worth, better ways to design pro­
grams may exist. 

One such method is the Wamier dia­
gram. This system employs braces to 
define the hierarchy of association and 
operation, an exclusive OR symbol and 
a Boolean negation symbol to represent 
the decision process, and a set of strate­
gically placed parentheses to represent 
the looping procedure. 

Wamier diagrams were developed by 
Jean Jacques Wamier, a French math­
ematician, to symbolically describe the 
hierarchy of relationships within static 
entities such as corporations. The tech­
nique was then adapted for program de­
sign. 

Hierarchy to Program Logic 
Consider the theoretical organization 

chart in Fig. 1. A W amier diagram for 
this hierarchy tips the organization 
chart on its side, and replaces lines with 
braces (see Fig. 2). The diagram shows 
that the president overrides all, fol­
lowed by all three vice-presidents, the 
five managers (two, one, and two 
responsible to each vice president, re­
spectively), and then the workers. 

Now consider a simple program to 
print the even integers from 2 through 
100. Figure 3 shows a flowchart for this 
program; the Wamier diagram of the 
same program would look like Fig. 4. 

The flow begins at the top of the left­
most brace, and continues down until it 
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is directed into another brace (whenever 
a "universal" -something which spawns 
a brace-is encountered), at which 
point control enters from the top and 
exits from the bottom, returning to the 
point of origin (the universal that sent it 
into the brace in the beginning). In both 
the flowchart and Wamier diagram the 
flow of execution is: 
e Start 
eSet NUM to 2 
• Go into the loop where: 

a. Print NUM 
b. Increment NUM by 2 

•Check the value of NUM; if it is less 
than 100, then repeat steps a and b until 
the value exceeds 100, when excecution 
of the loop is ended. 
eStop. 

Consider Fig. 5, a strictly theoretical 
example. The flowchart description 
shows a process A, an input of B, a 
decision on the relationship of A to B 
with branches depending on the out-

CO M PA NY 

V P 

WORKER 

Figure I. Theoretical organization chart. 

MGR 

VP 

( MGR 
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M 
p 
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Figure 2. Wamier representation of Fig. 
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WORKER 
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WORKER 

WORKER 

J's flowchart. 



STAR T 

Figure 3. Flowchart of program to print even 
integers from 2- 100. 

come, the printing of B, and finally an 
end to execution. 

The Warnier diagram describes the 
same thing, but its unique form is 
demonstrated in Fig. 6. 

In this example, the series of execu­
tions begins with Start. Next, A is ex­
ecuted and B is read, followed by a deci­
sion on the relationship of B to A. If B 
= A, then D is executed; if the nega­
tion of B = A is true, no action oc­
curs at this point (Skip) and control 
drops down to the next statement, Print 
B. This statement would be executed 
following D if B = A was found to be 
true. Finally, the program would stop 
executing. 

The decision statement uses the ex­
clusive OR symbol (the circle with a 
cross) and the Boolean negation symbol 

START 

NUM = 2 

~i~;IL NUM 1001 [ PRINT NUM 

lNUM • NUM • 2 

STOP 

Figure 4. Wamier diagram of program that 
prints integers from 2-100. 

STAR T 

READ B 

B = A ( D 

© 

B=A {SK I P 

PRINT B 

STOP 

Figure 6. Warnier diagram of Fig. 5'sflowchart. 

over its second part. It states that if the 
decision is true, it cannot also be false. 
Thus, if B = A, then it cannot be the 
case that B f. A (the exclusive OR 
concept). 

A somewhat more complicated ex­
ample is found in Fig. 7 and the accom­
panying Wamier diagram (Fig. 8). Con­
sider the logic of the decision path. If A 

START 

Figure 7. A complex theoretical flowchart . 

YES 

STOP 

Figure 5. Theoretical flowchart. 

= Band A = 2*B and A = 3*B, then 
E is executed. If A= B and A = 2*B, 
but A f. 3*B, then D is executed. The 
events which follow the various paths 
are readable and clear. Thus if Af.B, 
neither E nor D nor C would be execut­
ed, only For G, depending on the con­
dition A = B/2. 

A few short paragraphs and illustra­
tions will not convert you to the use of 
Warnier diagrams. But investigate the 
alternative, and maybe you will adopt 
them. Matched against flowcharts for 
more complex programs, they provide a 
clearer and more readable presentation 
of program logic.• 

Michael Conwell can be reached at 
321 University Drive, East Lansing, MI 
48823. 

STA RT 

.....T,.. (ffi" cE 

Ar3*8 

... EB 
( D 

Ar 2*8EB ( c 

w ('EB' ( F 

A r B/2 ( G 

PRINT 8 

STOP 

Figure 8. Wamier diagram ofFig. 7's flowchart . 
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COMPLETE HARD DRIVE 

COMPLETE PRIMARY DRIVES MODEL Ill IV AND IVP 

NEW 
HOS Multiplexer 

:::: ...( .:..·.:.' :./~:.::::) ~· .. ;:. :-:· .,..:,:,. ·.·:·/.;:.. ,,.::){::~ :· < 
~,. • · yw~~·/:::z .,-11 r.-,/•::HH1.7''" 

USE UP TO 4 SYSTEMS/ 

ALLOWS UP TO 4 COMPUTERS TO ACCESS A HOS HARD DRIVE 
Includes Master Control Unit and Cable I Host Adapters for externally 

connecting 2 Computers 
 $995.00 

TRS-80 Model Ill/IV 5 Meg Primary ..... $1095.00 
TRS-80 Model Ill/IV 10 Meg Primary ... $1395.00 
TRS-80 Model Ill/IV 15 Meg Primary ... $1695.00 
TAS-80 Model Ill/IV 32 Meg Primary ... ~2495.00 

MODEL I 

TRS-80 Model I 5 Meg Primary ............ $1 145.00 

TAS-80 Model I 10 Meg Primary .......... $1445.00 

TAS-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 
ERROR CHECKING AND CORRECTING 
HD COOLING FAN 
SIZE 8-1 / 4" X 6-1 /2" X 13" 
ALL DRIVES RATED AFTER FORMAT 
COMPLETE READY TO PLUG IN (JUST ADD YOUR DOS) 
SUPPORTS NEWDOS 80 V2.5, DOSPLUS 3.4F, 4.0A , 3.SE, IV 
RIGID , LDOS, AND TRSDOS 6.0. DRIVERS ARE NOT 
INCLUDED IN THE PRICE OF THE HARD DRIVE. 

SECONDARY DRIVES 
(READY TO PLUG INTO YOUR PRIMARY DRIVE) 

11 

II 

ll 

• 

5 Meg Secondary Drive ............ $695.00 

10 Meg Secondary Drive ............ $995.00 

15 Meg Secondary Drive .......... $1295.00 

32 Meg Secondary Drive .......... $2095.00 


MODEL 3/4 BOOT ROM $39.95 
ALLOWS YOU TO BOOT DIRECTLY FROM YQUR HARD DRIVE 
FOR DOSPLUS 

Hard Drive Software 

Dosplus 3.4f (Model 1 only) .. ........ .... ....... $99.95 
Dosplus 3.5e (Model 1 drivers for 3.5) . •.. ... $59.95 

Dosplus 3.5f (Model 3/4 drivers for 3.5) ....•..... $59.95 
Dosplus IVf (Model 4 drivers for IV) ....... . . . ... $59.95 

Dosplus 4.0a (Model 3/4 only) . . . . ....... . ... . .. $99.95 
LOOS (Im) 5.1.x Drivers (Model 1/3/4) .. . ....... $59.95 

TRSDOS 6.0 (tm) Drivers (Model 4 only) ..... . ...$59.95 
Newdos/80 Version 2.5 (Modal 1/3/4) .......... . $199.00 

PC COMPATIBLE HARD DRIVES AVAILABLE NOW! 




NE W LO WER PRICES! NOW $849. 
FIVE MEGABYTE 
HARD DRIVE NEW!$849. 

[f{][Q)@O 0 

Yes, your eyes are not deceiving you. Hard Drive Specialist is now ready to release a second version 
al their Model Ill/IV Hard Drive to the general public. The HDSll is the same quality as ou r other 

drives, and incl udes software drivers for DOSPLUS 3.5 and IV. SO WHAT DID WE LEAVE OFF? .... 

The HDSll drive is not expandable with any of our other HOS Products. Thats it! The same reliability 

and quality lor hundreds less. 

Model 11114 RS232 Kit .......... $69.95 

(includes all internal cabl es, Model 3/4 Onl y) 

Model 3/ 4 Upgrade Kits 

All Model 3/ 4 upgrade kils come with Tandon dri ves. switching power supply. all 
necessary cables and hardware. and ma nuals. All kits come with a 120 day warranty. 
Memory Kit s and sound boards are not included and may be purchased separa lely. 

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 ... .. . $459.00 
Two TM100-2, double sided , 40 track drive kit . . ... $699.00 

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 .. . $79.95 

Model 4 Sound Upgrade Kit . . .. .. . . . . . . ... . ... . $19.95 


Green Phosphor CRT KIT ......... $89.95 

1an1i-glare. slow or fast decay. Model 1/3/ 4) 

Compukit Drive Controller board ... $99.00 
Model 314 ONLY 

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 tree 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. 

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) 
TM50-1 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 
TM50-2 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 ..... . . $59.95 
Double 5 1/4" power supply and case with extender . ...... $84.95 
Double 5 1 /4" Half Height case with extender . . . ......... . $69.95 
2 Drive cable for 5 1/4" Drives (configured add 5.00) ... . .. $29.95 
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 1/3/4 Software 

Dosplus 3.5 (Model 1 SD / DD or Model 3/4) .. . .. . . ... .. .. . $99.00 

Dos plus IV (Model 4 only) .... . .... . ..... .. ...... .. ..... $99.00 

Newdos 80 Version 2.0 (Model 1 /3/4) .... . ... .. . . . . .. . .. $149.00 

Mscript (Model 1 /3/4) .. .. .... . . ... .. ........ .... ....... $79.00 

Electric Webster (Model 1/3/4) . .. . ... . ... ... .. . ... . .. .. $129.00 

Microterm (Model 1/3/4, IBM PC) . .. .. .. . ... . .. . . ... . .... $75.00 

Compukit Doctor (Model 1 /3/4) .. . ...... . .... . ... .. ..... $29.95 

Super Utility 3.1a (Model 1/3/4).... . . . . . . ... .. . . . . . $75.00 


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 

Quadram Microfazer Printer Buffer , BK. (upgradable) .. . .. $149.00 

Quad ram Microfazer Printer Buffer, 64K . .. ......... .... .. $219.00 

Quad ram Microfazer Printer Butter, 128K .... .. .. .. ... ... $299.00 


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 joysiick to CoCo) . . . . . . $17.95 
HJL Keyboard {specify Coco board rev .) ... .. ...... . ..... $79.95 
Keytronic Keyboard . .. ....... .. . ...... ... .. .. ... . . . . . .. $89.95 
Micron ix Keyboard (specify Coco board rev .) . .. . .. .... ... $79.95 
64K RAM Kit (specify CoCo board rev.) .. . .... .. ...... . ... $62.95 
PBH Parallel Printer Adapter ...... .. ..... . . . . . .... . . . ... $74.95 

HARD DRIVE SPECIALIST ,_.455 

Ordering Information 
We accept Visa. Mastercard, Wire Transfers , and Certified checks for 
quickest shipping. Orders received on personal checks are held. 

Dealer inquiries invited 
16206D Hickory Knoll. Houston , Texas 77059 
Order Line 
1-800-231-6671 
Local Sales and Service Line 
1-713-480-6000 
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Listing I cominued from p . 54 

03740 
037 50 
03760 
03770 
037 80 
037 90 
03 800 
03 810 
03 820 
03 830 
03 840 
03 850 
03 860 
03 870 
03 880 
03 89 0 
03 900 
03 910 
03 92 0 
03 930 
03 940 
03 950 
03 960 
03 970 
03 980 
03 990 
04000 
04010 
04020 
04030 
04040 
04050 
04060 
04070 
040 80 
040 90 
04100 
04110 
04120 
04130 
04 1 40 
04 1 50 
04160 
04170 
04180 
04190 
04200 
04210 
04 220 
04230 
04240 
04250 
04260 
04270 
04 280 
042 90 
04300 
04310 
04320 
04330 
04340 
04350 
04360 
04370 
043 80 
043 9e 
04400 
04410 
04420 
04430 
04440 
04450 
04460 
04 4 70 
04 4 se 

SPRCOD LD 
LD 
LD 

ENCOST LD 
; 

A, 0 
(SPACE) , A 
A, 255 
(BAR) , A 

; START LOAD OF PRINT FILE 

C/\LL 
CALL 
CALL 
LD 
CP 
JR 
CALL 

STPCHR CALL 

; PRIN~' BAR CODE 

LD 
PUSH 
POP 
PUSH 
POP 
SCF 
CCF 
SBC 
LD 
LD 
LD 

BARLOP LD 
CALL 
LD 
CALL 
LD . 
CALL 
PUSH 
CALL 
POP 
DJNZ 
RET 

STARTB ; LOAD FIRS'l' BAR SEQUENCE 
DOTLNI ; CA LCULATE DOT LENGTH 
GETDAT ;LOAD PR I NT BUFFER 
A, (TNDYCD) 
0 
NZ , STPCHR 
CKC 1 28 ; CALCULATE CHECK CHAR 
STOP ;STOP CHAR 

HL , DOTBUF ; GET DOT BUFFER ADDR 
HL 
DE ;MOVE TO DE REG 
IX 
HL ; MOVE LAS'r ADDR TO HL 

HL , DE ; DOT 
( DOTLNG) , HL 
A, (REPTLN) 
B , A 

LENGTH 
; SAVE DOT LENGT~ 
; BAR PR INT REPEAT 

A, l!lfl ; ESCAP E 
OUT 
A,33 H 
OUT 
A,l 
OUT 
BC 

; SET LINE SKIP 

OUTLIN ;PRINT DRIVER CALL 
BC 
BARLOP ;LOOP 
; RETURN CALLING ROUTINE 

SET UP CALL SUBROUTINE 

SETCAL LD 
PUSH 
AND 
CP 
POP 
LD 
JR 
CALL 
JR 

CK76 ZR PUSH 
AND 
CP 
POP 
LD 
JR 
CALL 
JR 

SKP76 BIT 
CP.LL 
BIT 
C~.LL 

AF~'76 PUSH 
AND 
CP 
POP 
LD 
JR 
CALL 
JR 

CK54ZR PUSH 
AND 
CP 

A, (SYSD F2) 
AF 
0C0H 
0C0H 
BC 
A, B 
NZ , CK76ZR 
CHRCNG 
AFT76 
AF 
0C0H 
0 
BC 
A, B ; RESTORE A REG 
NZ , SKP76 
Cl 28ST 
AFT76 
7 , A ; CHECK COUNT ALG USR DEF 
NZ , USRDF'l 
6 , A ; CHECK COUNT ALG TANDY CO DE 
NZ , STRCNT 
AF 
60H 
60H 
BC 
A, B 
NZ , CK54Z R 
TCNTLN 
AFT54 
AF 
60H 
0 

044 90 
04500 
04510 
04520 
04530 
04540 
04550 
04560 
04570 
04580 
04 5 90 
04600 
04610 
04620 
04630 
04640 
04650 
04 660 
04670 
0~6 80 
046 90 
04700 
04710 
04720 
04730 
04 7 40 
04 7 50 
04760 
04770 
04780 
04 7 90 
04 800 
04 810 
04 820 
04 830 
04 84 0 
04850 
04 860 
04 870 
04 880 
04 890 
04 900 
04 910 
04920 
04 930 
04 940 
04 950 
04 960 
04970 
04 9 80 
04 "90 
05000 
0 5 010 
05020 
05030 
05040 
05050 
05060 
0507 0 
05080 
05090 
05100 
05110 
0 51 20 
05130 
05140 
05150 
05160 
05170 
05180 
05190 
05200 
05210 
05220 
05230 
05240 

POP 
LD 
JR 
CALL 
J R 

SKP54 BIT 
CALL 
BI1' 
CALL 

AFT54 BIT 
CALL 
BIT 
JR 
PUSH 
LD 
LD 
POP 

SKDCOV PUSH 
AND 
CP 
POP 
LD 
J R 
CALL 
JR 

CK10ZR PUSH 
AND 
CP 
POP 
LD 
JR 
CALL 

SKDTCV BIT 
CALL 
BIT 

SYSCK3 CALL 
LD 
AND 
LD 

ENSUST RET 

BC 
A, B ; RESTORE A REG 
SKP54 
Dl28ST 
AFT54 
5 , A ;BIT COUNT ALG USR DEF 
NZ , USRDF2 
4 , A ;BIT COUNT ALG STREAM DATA 
NZ , BCNTAL 
3 , A ; PRINT DRIVER USR DEF 
NZ , USRDF3 
2 , A ; SET DTACOV SPARCE/RECORD FORM 
Z , SKDCOV 
AF 
A,l 
(DTACOV) , A 
AF 
AF ; SAVE CHARACTER VALUE 
3 ; CLEAR BITS 02 THROUGH 07 
3 ;ARE BITS 01 & 00 SET 
BC ; RETR IVE CHARACTER VALUE 
A, B ;MOVE TO A REG 
NZ , CK!OZR 
TNDCOD ;PRINT TANDYCODE 
ENS UST 
AF 
3 
0 
BC 
A, B ; RESTORE A REG 
NZ , SKDTCV 
El 2 8ST 
l, A ; Cfl ECK SUM COUNT ~.LG 
NZ,USRDF4 
0 , A ; CHECK SUM ALG 
NZ , CKSTRM 
A,( SYSDFl) ;G ET SYSTEM DEF VALUE 
0FH ; CLEAR MS4 BITS 
(BITLNG) ,A 

; EXCHANGE ADDRESS ROUTINES 

Cl28ST LD 
PUSH 
POP 
LD 
CALL 
RET 

Dl28ST LD 
LD 
OR 
CALL 
PUSH 
POP 
LD 
CALL 
RE~' 

E l 28S~' LD 
PUSH 
POP 
LD 
CALL 
RET 

USRDFl LD 
LD 
ADD 
CALL 
PUSH 
POP 
LD 
CALL 
RET 

STRCNT LD 
PUSH 
POP 

l·IL , CHRSTl 
HL 
DE 
HL,CHRSET 
TRSADR 

HL , ( llP.VR3) 
A, L 
H 
Z , ERROR 
HL 
DE 
HL,DOTLNI 
TR SADR 

flL,CH KCNT 
HL 
DE 
HL,CHCRCT 
TR SADR 

HL , ( CHKADR) 
A, L 
A,H 
Z, ERROR 
HL ; MOVE TO DE REG 
DE 
HL , CHKCNI 
TR SADR 

HL,CKCSRM ; GET ADDR OF SUB CALL 
HL ;MOVE TO DE REG 
DE Listing J cominued 
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Listing I contin1Jed 

05250 
05260 

LD 
CALL 

HL , CBKCNI 
1'RSADR ; CHANGE CALL 

05270 RET 
052 80 
05290 

USRDF2 LD 
LD 

HL, (DRVRl) 
A,L 

; CM EC K FOR /\DOR 

05300 ADD 11 ,H 
05310 CALL Z, EHROR 
05320 PUSH llL ;MOV E TO DE HEG 
05330 POP DE 
053 40 LD I I L, D01'LN I 
0~3 5 0 CALL 1'HSADR ; CHJ\t~GE Cl\LL 
05360 RET 
05370 BCNTAL LD Hf, , (DRVH2) 
053 Ee LD A,L 
053 90 OR H 
05400 CALL Z, ERROH 
05410 PUSH BL ; MOVE TO DE REG 
05420 POP DE 
05430 LD HL , DOTLN I 
05440 CALL TRS/\DR ;CHANGE C/\L L 
05450 RET 
05460 'l'CN'J'LN LD HL, 'l'CKCHR 
05470 PUSH BL 
054 60 POP DE ;M OVE ·ro DE HEG 
054 90 LD HL,DOTLNI 
05500 CALL 1'HSADR 
05510 RET 
05520 
055 30 

USRDF3 LD 
LD 

llL, (PRDRVR) 
A,L 

05 540 ADD A, l-1 
05 550 CALL Z, ERROR 
05 560 PUSH HL ; MOVE TO DE REG 
05570 POP DE 
055 80 LD HL,PRNDRV 
05590 CALL 1'RSADR ; CHl\NGE C/\ LL 
05600 RET 
05610 USRDF4 
05620 

LD 
LD 

HL, (CHCHR D) 
A, L ; CH ECK 

; REPLl\CE CH ECK 
P_DDR NOT ZERO 

SUM CNT /\LG 

05630 ADD A, H 
05640 er.LL Z, ERROH ;/\DOR = 0 EH ROR F.E1'URN 
05650 PUSH BL 
05660 
056 70 

POP 
LD 

DE ; MOVE 
HJ, , CHCHC 'l' 

TO DE REG 

056 80 CALL 'l'RSllDR ; REPLl\CE /\DD RESS 
05690 HET 
05700 CKSTHM LD llL , CKCSTR 
05710 PUSH BL 
05720 POP DE 
05730 LD HL , CHCHC T 
05740 CALL TRSllDR 
05750 RE'!' 
05760 TNDCOD LD HL, 'l'ANDYC 
05770 PUSH I-IL 
05780 POP DE 
05790 LD HL,GETD/\T 
05800 CALL TRSADR 
05810 LD 11 ,l 
05820 LD (TNDYCD) , A ; SET FOR TANDY CODE 
05 830 RET 
05 840 CHRCNG LD HL , CHRST2 ; RESET C/\LL 
05 850 PUSH HL 
05 860 POP DE ; MOVE 1'0 DE REG 
05870 LD HL , CHRSET 
05880 CALL THSADR 
05890 RET 
05900 1'HSADR PUSH /IF 
05910 LD A, 0CDH 
05920 LD (HL) , A 
05930 INC HL 
05 940 LD (HL) , E 
05 950 INC HL 
05960 
05970 

LD 
POP 

(HL) , D 
/IF 

05980 RET 
05 990 

06000 ;CONVERT CHARACTERS TO BIT COOE FORM 
06010 
06020 ROUTLP LD HL , (Dl\TABF) ;GET DATA BUFFER ADDR 
06030 LD A, (LENGTH) ;GET LENGTH 
06 040 LD B, A 
06 050 LOO Pl LD A, (HL) ; GE1' FIRST VALUE 
06060 INC HL ;STEP POINTER 
06070 PUSH BC ; Sl\VE CHARACTER LENGTH 
06080 PUSH HL ; SAVE BUFFER /\DOR 
06090 PUSH AF ; SAVE CHARACTER VALUE 
06100 LD A, (DTACOV) ;CH ECK DATA CONVERT FORM 
06110 CP 0 ;DTACOV=0 CODE 128 
06120 POP AF ;RESTORE CHARACTEH VALUE 
06130 JR NZ,STCONV 
06 140 CP 20H ; <2 0H CONTHOL CHARACTEH 
06 150 JR C, CONCOD · ;CONTROL CODE 
06160 SCF ; CLEAR CARRY 
06170 CCF 
06180 SBC A, 20H ;ASCII FORM 
06190 CP 60H ;NOT ASCII? 

06200 JR NC,NOASCI ; NOT IN THE ASCII SET 

06210 STCONV CALL CHKCNT 

06220 CALL CH RS ET 

06230 POP BL ;RETRIVE BUFFER ADDR 

06240 POP BC 

06250 DJNZ LOOPl 

06260 JR EX I T 

06270 CON COD INC (IY) ;COUNT CONTROL CODE USE 

06280 PUSH AF 

06290 LD A, 62H 

06300 CALL CHKCNT 

06310 CALL SHIFT 

06320 POP AF ;RESTORE CHARACTER 

06330 ADD A, 40 fl 

06340 CALL CHKCNT 

06350 CALL CH RS ET 

06360 POP HL 

06370 POP BC 

06380 DJNZ LOOP3 

06390 JR EXIT 

06400 LOOP15 JR LOO Pl 

06 410 NOllSCI CP 0C0H ;UP PER OR LOWER 64 BYTES? 

06420 JR NC , LAST64 

06430 INC (IY) ; COUNT CONTROL CODE USE 

06 440 PUSH l\F 

06 450 LD A, 62H 

06460 CALL CHKCNT 

06 470 CALL SH IFT 

06480 POP AF ;RESTORE CHARACTER 

06 490 SCF ;CLEAR CARRY FLAG 

06500 CCF 

0651 0 SBC A, 60H 

06 520 CllLL CHKCNT 

06530 CALL CHRSET 

06540 POP HL 

06550 POP BC ;RETRIVE CHAR LENGTH 

06560 DJNZ LOOP3 

06570 JR EXIT 

065 80 LAST64 PUSH /IF 

06590 LD ll,60H 

06600 CllLL CHKCNT 

06610 CALL FNC3 

06620 POP AF ;RESTOR E CHARACTER 

06630 SCF ;CLEAH CARRY FLllG 

06640 CCF 

06650 SBC A, 0A0H 

06660 CALL CHKCNT 

066 70 CALL CHRSET 

066 80 POP HL 

06 6 90 INC (IY) ;COUNT CONTROL CODE USE 

06700 POP BC ;RETRIVE CHAR STRING LENGTH 

06710 DJNZ LOOP3 

06720 JR EXIT 

06730 LOOP3 DJNZ LOOP15 

06740 EXIT RET 

06750 
 Listing I continued 



Listing 1 continued 

06760 ;SYSTEM SET (SET SYSTEM DEFINITION VALUES)• 06770 
06780 SYSSET LD A,0 
06790 LD (DNSITY) ,A 
06 800 LD (CKSMAG) , A 
06 810 LD (STPONF) , A 
06 820 LD (STRONF) , A 
06 830 LD A, (SYSDFl) ;GET SYS DEF 
06 840 BIT 7 ,A ;CH ECK DENSITY 
06 850 JR Z,BITCK6 
06 860 PUSH AF 
06870 LD A,l 
06 880 LD (DNSITY) , A 
06 890 POP AF 
06 900 BITCK6 BIT 6,A ;CHECK SUM ON/OFF 
06 910 JR Z, BITCK5 
06 920 PUSH AF 
06 930 LD A,l 
06 940 LD (CKSMAG) ,A 
06 950 POP AF 
06 960 BI TCK5 an· 5 , A ;STOP CHAR ON/OFF 
06 970 JR Z, BITCK4 
06 980 PUSH AF 
06 990 LD A,l 
070 00 LD (STPONF) , A 
07010 POP AF 
07020 BITCK4 BIT 4,A ; START CHAR ON/OFF
07030 JR Z, BITEN 
07040 PUSH AF 
07050 LD A,l 
07060 LD (STRONF) , A 
07070 POP AF 
070 80 BI T EN AND 0FH :CLEAR MS4Bn·s 
07090 LD (BITLNG) ,A 
07100 LD A, (SYSDF3) ;GET START/STOP COD LNG 
07 11 0 PUSH AF 
07120 AND 0FH 
07130 LD (SPCDLN) ,A 
07140 POP AF 
07150 AND 0F0H 
07160 RR A 
07170 RR A 
07180 RR A 
07190 RR A 
07200 LD (STCDLN) ,A ; STORE START COD LN 
07 210 RET 
07220 ; THIS SUBROUTINE WILL CONVER1' BIT PATTERN TO DOT 
07 230 : FORM IN THE D01' BUFFER CODE 1 28 
07 240 
07250 CHRSTl PUSH BC ; SAVE REGISTERS 
07 260 PUSH DE 
07270 PUSH HL 
07280 PUSH AF 
07290 LD A,(POSI T) ; GET PRESENT POSIT I ON 
07300 INC A 
07310 LD (POSIT) , A ;S AVE INCREMENTED POSITION 
07320 LD A, (DTACOV) ;CHECK TYPE OF CODE 
07330 CP 0 
07340 JR Z, SPRCTB 
07350 POP AF ; RETRIVE VALUE 
07360 LD E,0 ; CLEAR D REG 
07370 LD D,A ;MOVE VALUE TO E REG 
07380 JR STLOOP 
07390 SPRCTB POP AF ; RETRIVE CHAR VALUE 
07400 LD HL , TABLE ;BIT PATTERN TABLE START ADDR: 
07410 LD D,0 
07420 LD E,A ;LOAD BAR CODE VALUE 
07 430 ADD HL , DE 
07 440 ADD HL,DE 
07 450 LD E,(HL ) ; GET BIT PATTERN 
07460 INC HL ;POINT NEXT BYTE 
07470 LD D, (HL) 
07 4 80 STLOOP LD A, (BITLNG) ;G ET BI T LENGTH 
07 4 90 B, A LD 
07500 LOOP2 :MOVE LSB OF BYTE 2 1'0 CARRYRL E 

07 510 
07520 

RL 
JR 

D 
C, ST255 

;MOVE CARRY TO MSB BYTE 1 LSB TO CARRY 

07 530 
07540 

LD 
CP 

A, (DNSITY) 
1 

;COMPARE DE~1 Sl1'Y 

07550 JR Z,DOU BL0 ;DO UBLE DENSITY 
07560 
07570 
07580 
07590 

DOUBL0 
JR 
LD 
LD 
INC 

SNGL0 ;SINGLE DENSITY 
A,( SPACE) ;DOT FILL DOUBL E 
(IX) ,A ;INCREMENT DOT BUFFER 
I X 

07600 
07610 
07620 

SNGL0 LD 
LD 
INC 

A,(SPACE) ;DOT FILL SINGLE 
(IX) ,A ;INCREMENT DOT BUFFER 
IX 

07630 
07640 

LD 
INC 

(IX) ,A 
IX ;AC COUNT FOR BAR OVERLAP 

07650 
07660 

LD 
CP 

A, (DTACOV) 
0 

07670 CALL NZ,RCDSP2 
076 80 DJNZ LOOP2 ;NEXT CHARACTER 
07690 JR ENDCRS ;END ROUT IN E 
07700 
07710 

ST255 LD 
CP 

A, (DNSITY) 
1 

07720 JR Z, DOUBLF 
07730 JR SNGLF 
07740 
07750 
07760 

DOUBLF LD 
LD 
INC 

A,(BAR) 
(IX) , A 
IX 

; DOUBLE DENSITY 
: INCREMENT DOT 

BAR 
BUFFER 

07770 
077 80 

LD 
CP 

A, (DTACOV) 
0 

07790 CALL NZ , RCDSPl 
07 800 
07 810 
07 820 

SNGLF LD 
LD 
INC 

A, (BAR) 
(IX) , A 
IX 

;SINGLE DENSI1'Y 
: INC DOT BUFFER 

BAR 

07 830 
07 840 

LD 
CP 

A, (DTACOV) 
0 

07 850 CALL NZ,RCDSPl 
07 860 CALL NZ , RCDSP2 
07 870 DJNZ LOOP2 ;NEXT CHARACTER 
07 880 ENDCRS POP HL ;END ROUTINE 
07 890 POP DE 
07 900 POP BC 
07 910 RET 
07 920 
07930 RECORD CODE SPACE 
07 940 
07 950 RCDSP l LD A,255 
07 960 LD (IX) , A 
07 970 INC IX 
07 980 RET 
07 990 RCDSP2 LD A,0 
0 8000 
0 8010 

LD 
INC 

(IX) , A 
IX 

0 8020 LD (IX) , A 
08030 INC IX 
08040 RET 
0 8050 
08060 ; CONTROL CH ARACTER START CODE 
0 8070 SUBROUTINE 
0 80 80 FNC3 LD A, ( SPECl) 
08090 CALL CHRSET 
08100 RET 
08110 
08120 ;SHI FT CONTROL START CODE 
08130 SUBROUTINE 
0 8140 
08150 

SHIFT LD 
CALL 

A, (SHFT) 
CHR SET 

0 8160 RET 
08170 
08180 ;STOP CODE START CODE 
08190 SUBROUTINE 
0 8200 STOP LD A, (STPONF) ; SK I P STOP CHAR 
0e210 CP 0 
0 8220 
08230 

JR 
LD 

NZ,STPND 
A, (BITLNG) 

08240 PUSH AF 
08250 
0 8260 

LD 
LD 

A, (SPCDLN) 
(BITLNG) , A 

; STOP CHAR BIT LENGTli 
; LOAD STOP BI1' LNG INTO BITLNG Listing I continued 
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Listing 1 continued 

0 8270 
0 8280 
08290 
08300 
08310 
0 8320 
0 833 0 
08340 
08350 
08360 
08370 
0 83 80 
0 83 90 
0 8400 
0 84 1 0 
0 84 20 
08430 
0 84 40 
08450 
08460 
0847e 
0 84 80 
0 84 90 
0 8500 
0 8510 
0 85 20 
08530 
0 8540 
0 es so 
0 8560 
0 8570 
0 85 80 
0 es 90 
08600 
08610 
08620 
08630 
0 86 40 
0 e650 
0 8660 
08670 
08680 
08690 
0 8700 
08710 
087 20 
08730 
08740 
08750 
0 8760 
08770 
087 80 
0 87 90 
0 8800 
08810 
0 8820 
08830 
0 8840 
0 CB50 
0 8860 
0 8870 
08860 
0 8890 
0 8900 
00910 
08920 
0 8930 
0 8940 
0 8950 
0 8960 
08970 
0 8980 
08990 
09000 
09010 

LD 
CALL 
POP 
LD 

STPND 	 RET 

START B CODE 
S'I'ARTB LD 

CP 
JR 
LD 
PUSH 
LD 
LD 
LD 
CALL 
POP 
LD 
PUSH 
LD 
LD 
POP 

ENSTRB RET 

; CH ECI< CHARACTER 
SUBROUTHIJ:; 

CHKCNT PUSH 
PllSE 
PUSH 
PUSH 
CALL 
LD 
LD 
LD 
LD 
LD 
CALL 
CALL 
POP 
POP 
POP 

A, (SPCHR) 
CHRSET 
AF 
(BITLNG) , A 

A, (STRONF) 

0 

NZ,ENSTRB 

A, (BITLNG) 

AF 

A, ( STCDLN ) 

(BI1'LNG) ,A 

A, (STRCOD) 

CH RS ET 

AF 

(BI'l'LNG ) , A 

HL 

HL , 104 ;START 

( CKCNTL) , HL 

HL 


COUNT 

DE 
BC 
HL 
AF 
ONECNT 

; GE1' TABLE ENTRY/BIT PATTERN 

;SKI P START CHAR 

B CHAR VALUE 

H, 0 ; L.OAD CH/\R VALUE INTO I-IL, f<bG 
L,A 
A, (POSIT) ; GET POSI1'ION 
E , A ;MOVE POSITION TO DE REG 
O, H 
MULT ;MULTIPLY POSI 'l' * CHAR VALUE 
FORBAD ; ADD RESULT TO CHECK CHAR ACC 
AF 
HL 
BC 

POP DE ;RETRIVE REGISTERS 
RET 


ERROR SUBROUTINE 


ERROR LD 11 , ( ERllCOD) 
CP 1 
JR NZ , ERR2 
LD HL , PMSGl 
CALL PRINT 
JP DOS EX 

ERR2 LD HL , PMSG2 
CALL PRINT 
JP DOS EX 

; CALCULATE CHECK CHARl1CTER 
TAKE CHECK 
REMAINDER 

CKC128 	 LD 
PUSH 
POP 
LD 
PUSH 
POP 
CALL 
CALL 
RET 

PRINT DRIVER 

CHARACTER 

IS THE CHECK 


COUNT AND DIVIDE BY 
CHARACTER 

HL , ( CKCNTL) 
HL 
DE 
HL , (CKCNTM) ; GET MOST SIG 
HL ; MOVE TO BC REG 
BC 
BITDIV ; DIVIDE 4 BYTE INTEGER 
CHRSE'l' 

SUBROUTINE 

103 

TWO BYTES 

OUTLN IS A PRINT DRIVER FOR THE EPSON MX 80 PRINTER . 
IF ANOTHER PRINTER rs USED THIS SUBROUTINE MAY HAVE 
TO BE CHANGED . THE PRINT DRIVER MUST TAKE A STREAM OF 
" 0" AND 	 " FF" AND PRINT SPACES AND BARS. MOST DOT 

09020 ; MATR I X PRINTERS PRINT A SPACE WI TH A " 0" AND A BAR 
09030 ; WITH A "128" OR " 256" . 
0 90 40 
09050 OUTLIN LD HL, ( DOTLNG) ; GET DOT LENGTH 
0 9060 SET GRAPHIC PRINT 
09070 LD A,l BH ; ESCAPE 
0 90 80 CALL OUT 
0 9090 LD A, 4CH ; IH GH RES GRAPHIC MOD E SE'l' 
09100 CALL OUT 
0 9110 LD A,L ;PAS S Nl 
0 91"3 CALL OUT 
09130 LD A, H ; PASS N2 
0 9140 CALL OUT 
09150 LD HL , (DOTLNG) ; LOAD HL WITH DO'J' L.ENGTH 
0 91 6 0 PUSH HL 
09170 POP DE ;MOVE TO DE REG 
091 80 LD HL, DOTBUF 
091 90 DOTLOP LD A, (HL) 
0 9200 INC HL ;POI NT TO NEXT CHAR 
09210 PRSLOP CALL OUT 
0922e DEC DE 
09230 CALL DEZ RO 
09240 JR Z , PRNEND 
09250 JR DOT LOP 
0 9260 COMPARE DE = ZERO 
09270 DEZ RO PUSH HL 
09280 PUSH AF 
09290 LD A, D 
0 9300 OR E 
09310 CP 0 ;=ZERO ? 
09320 ENDZRC POP HL 
0 933 0 LD A, H 
0 9340 POP HL ; RESTORE REG 
0 9350 RET 
09360 NOZRO CP 1 ; CLEAR ZERO FLAG 
0 937 0 JR ENDZRC 
0 93 80 
0 93 90 PRINT CHARACTER TO PRINTER 
0 9400 OUT PUSH DE 
09410 CALL PRNCHR 
0 9420 POP DE 
09430 RE'!' 
09440 PRNEND LD A,0DH 
0 9450 CALL OUT 
0 9460 LD A, lBH 
0 94 70 CALL OUT 
09480 LD A, 40H 
0 94 90 CALL OUT 
09500 RE1' 
095 1 0 
0 9520 	 BIT BY BIT DIVIDE ROUTINE 
0 9530 	 INPUT HL POINT ·ro SINGLE PREC . VARIABLE 
0 9540 	 ROUTINE WILL DIVIDE 24 BIT VALUE BY 10 3 
09550 	 OUTPUT A= REMAINDER RESULT IN C/D/E REG'S 
09560 BITDIV LD HL ,1 03 ;DIVISOR 
0 9570 LD B,2 5 ;BIT SHIFT COUNT 
09580 LD A, 0 ; CLEAR ACCUMULATOR 
09590 SCF ;CLEAR CARRY 
0 9600 CCF 
096 1 0 DIVLOP SBC A,L ;SUBTRACT DIVISOR 
0 9620 JR C, ADBAK ; NEG ADD BACK 
0 963 0 SCF ; POS ITIVE SET CARRY 
0 96 40 ROTATE RL E 
09650 RL D 
09660 RL c 
09670 PUSH AF 
09680 LD A, B 
09690 CP 1 
09700 JR Z,ENDQ 
09710 POP AF 
09720 RL A 
09730 DJ NZ DIVLOP ;NEXT SHIFT? 
0 97 40 JR ENDR ;DIVIDE COMPLETE 
097 50 ADBAK ADD A, L 
09760 SCF ; CLEAR CARRY FLAG 
09770 CCF Listing I continued 
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09780 JR ROTATE ;SHIFT THREE BYTES 
c 
Q:) 

09790 ENDQ POP AF 
09800 ENDR RETs:: 09810()• 

.... 	 09820 FOUR BIT ACCUMULATOR INPUT IN HL REG 
_o 09830 

09840 FORBAD PUSH BC 
C) 	 09850 PUSH IY
0 

0 9860 PUSH HL ;S/\VE REGISTERS 
0- 0 9870 LO IY,CKCNTM 
0 
<!> .... 	 09880 LO HL , ( CKCNTL) 

0 9890 POP BC 
(Cl - 09900 ADD HL , BC 
~ 09910 JR C, MULBAD 

0 9920 MULBDl LD (CKCNTL ) , HL 
09930 POP IY 
09940 POP BC ;RETRIVE REGISTERS 
09950 RET 
09960 MULBAD INC (IY) 
09970 JR MULBDl 
09980 
09990 ; CHECK DOT LENGTH OVERRUN 
10000 
10010 COLCHK LD DE, (MAXPRN) ; MAXIMUM DOT LENGTr. 
10020 SCF 
10030 CCF 
10040 SBC HL,DE 
10050 JR Z, ENERCK 
10060 LO A, 2 
10070 LD (ERRCOD) , A 
100 80 CALL NC , ERROR 
1"090 EN ERCK RET 
10100 
10110 	 SUBROUT IN E DIRECTORY CALL 
101 20 
10130 CHKCNI C/\LL CKC1 28 
Hl40 RET 
10150 PRNDRV CALL OUT LIN 
10160 RET 
10170 DOTLNI NOP 
10180 NOP 
10190 NOP 
10200 RET 
10210 CHCRCT CALL CH KC NT 
102:0 RET 
10 230 GETD/\T CALL ROUTLP 
10240 RET 
10250 CHRSE1' CALL CHRSTl 
10 260 RET 
10 270 
102 80 ;CHECK COUNT FOR RECORD FORMAT 
10 290 
10300 CKCSTR PUSH /\F ;S/\VE CHAR VALUE 
10310 LD A, (CKSCNT) 
10320 POP BC 
10330 PUSH BC ; CHAR VALUE 
10340 /\DD A, B 
1035 0 JR NC,END41C 
103 60 INC A 
10370 END4 1C LD (CKSCNT) ,A 
103 80 POP AF ;RETRIVE CHAR VALUE 
103 90 RET 
10400 
10410 STREAfl CH ARACTER CHECK ALG 
10420 
10430 CKCSRM LD A, (CKSCNT) 
10440 CALL CH RS ET 
10450 RET 
10460 
10470 T/\NDYCODE PRINT BUFFER FILL ROUTINE 
10480 
10490 TCKCHR LD HL, (D/\T/\BF) ; GE1' D/\TA BUFFER ADDR 
10500 CALCULATE CHECKSUM 2 
10510 LO A, (LENGT H) ; INCLUDE AT1'R & REL SEQU 

10520 LD B,A 
10530 NOP 
10540 LD IY , ONSCNT 
1 0550 XOR A 
10560 LO (IY) ,A ;CLEAR ONES COUNT 
10570 LO D,A ;CLEAR CHECK 2 COUNT 
105 80 DEC B 
10590 INC HL ;POINT FIRST DATA BYTE 
10600 LO A, (HL) ;GET ATTRIBUTE VALUE 
10610 CALL CK2CNT 
10620 RLCA 
10630 LD C, A 
10640 DEC B 
10650 INC HL 
10660 CKS2LP LO A, (HL) 
10670 CALL CK2CNT 
106 80 XOR c 
10 690 RLCA 
107 00 LO C, A 
10710 INC HL 
107 20 DJNZ CKS2LP 
10730 LD HL , (DATABF) 
107 40 LD A, (HL) ;GET A1'1'RIBUTE 
10750 CALL CK2CNT 
10760 XOR c 
10770 LO (CK SUM2) , A ;SAVE CHECK SUM 2 
107 80 CALL CK2CNT 
10790 LO A,D 
10 800 LD (CKSUMl) , A 
10810 CALL ONECNT 
le820 RET 
10830 
10840 CONVERT DATA AND MOVE TO DOT BUFFEP. 
10850 TANDYC LO HL , ( DATABF) ;GET DATA BUFFER ADDR 
10 86 0 LD A, (HL) ; GET A'.C'l'P.IBUTE 
10870 CALL CHRSE'r ; CONVERT 
10 880 INC HL 
10 890 LD A, (CKSUMl) ;GET CK ECK SUM 1 
10900 CALL CH RS ET ;CONVERT 
1 0910 LD A, (Cl<SUM2) ; GE1' CHRCK SUM2 
10920 CALL CHRSE1' ; CONVERT 
10930 LD A, (HL) ;GE1' REL SEQU NO. 
10 940 CALL CH RS ET ;CONVE RT 
10 950 INC HL 
10960 LD A, (LENGTH) 
10970 DEC A ; SET TO START OF DAT/\ BYTES 
10980 DEC A 
10990 LD B,/\ 
11000 TANLOP LD A, (BL) ;GE'r DA1'A 
11010 INC HL 
110 20 CALL CHRSE1' ;CONVERT 
11 030 DJNZ T/\NLOP 
11040 RET 
11050 
11060 ONES COUNT SUBROUTINE 
11070 
110 80 ONECNT PUSH AF ; SAVE REG 
11090 LD A,8 
11100 LO B,/\ 
11110 POP AF 
111 20 PUSH AF 
1113 0 PUSH IY 
111 4r. LD IY , ONSCNT 

111 50 SCF ;CLEAR CARRY FL/\G 

111 60 CCF 

lll?r ONCNLP RL A 

11180 J R NC , ENONCN 

11190 INC (IY) 

11 200 INC (IY) 

11 210 ENONCN DJNZ ONCNLP 

11 220 POP IY ; RETRIVE REGISTERS 

11230 POP AF ;RETRIVE AF REG 

11 240 Rf.T 

11250 

1126e TANDY CODE CHARP.CTEF. CONVERT AND DOT BUF FILL 
11 270 Listing 1 continued 



Listiflg I co11tin11ed 

112G0 CHRS'l'2 PUSH BC ;SAVE REGISTERS 
11 29 0 PUSH HL 
11300 PUSH /IF 
11 3 10 LO A, (DTACOV) 
113 20 BIT 0 , A 

11 330 JR NZ , TBLDR 

11340 POP AF 

11 350 LO E,0 ;MOVE DA'rll TO DE REG 
11360 LO D,11 
11 370 LO D, A 
113 80 JR PRODAT 
113 90 1'BLDR POP AF 

11400 LO HL,TABLE 

11410 PUSH HL 

11420 POP DE ;MOVE 1'0 DE REG 
11430 LO HL, ( TllLOFS) 
11440 /\DD HL ,D E 
114 50 LO E , A 
11460 LO D,0 
11470 ADD HL,DE 
114 80 ADD HL , DE 
11490 LO E , (HL) 
11 500 INC HL 
11 510 LO D, (HI.) 
11 520 PROD/\'!' LO A, 255 ; SET FOR BAI< 
11 53e LO C , A 
115 40 [,D A, 0 
11 550 LO (SPC/\CN ) , A ; SE'J' SPACE INC = 
11 560 LO A, ( BI'l'LNG) ; GET BIT r.El lG 'l'I; 

11 57G LO B , A ; MOVE ·ro B REG 
11 580 CONVLP RL E 
11 590 FL D 
11600 PUSH BC ; SAVE BIT COUNT 
11610 LO A, (DNS ITY) ;GET DENSI1'Y 
11620 JR NC ,'l'SPCE 
11 63C ADD A, l 
11640 TSPCE ADD A,l 
116 50 LO B, A 
11 660 LD A, (SPCACN) ; f,CCOUNT FOR SP/IC E 
11670 ADD A, B 
11680 LO B , A ;MOV E RESU l .• T TO B REG 
1169C LO A, 0 
11 700 LD (SPCACN) , A 
11710 LO A, C ; GE'r DOT VALUE 
11720 TLOOPl LD (IX) ,A 
11730 INC IX 
117 40 DJNZ TLOOPl 
117 50 POP BC 

11760 DJNZ CONVf,2 

11770 NOP 
117 80 POP flL 
11790 POP BC ;RETRIV E REGISTERS 
11800 RET 
11810 CONVL2 LO 11 , 255 
11820 ADD 11 , C 
11830 LO A,2 55 
11840 LO C , A 
11 850 JR C , SETZR ; NEXT IS SPACE 
11860 JR CONVLPQ:) 

s: 
11 870 SETZR LO A,0 
11 880 LO C , A ; SET DOT VALUE 

0 

11 890 LO A,l 
11900 LO (SPCACN) , A ;ACC FOR SP~.CE 

c=;· 

9 11 910 JR CONVLP 
11920 RET0 

() 11930 ; CHECKSUM 2 COUNT ROU'fHlB 
11940 CK2CNT PUSH AFCi 

0­ 11950 PUSH BC 
(1) 

11960 CALL ONECNT.... .... 11970 ADD A, D 
<o NC , NOCRRY11980 JRQ:) 
-A. 11990 INC A 


12000 MOCRRY LO 
 O, A • BC12010 POP ...... 
~ 
(,) 

1 2U20 POP AF 
1203U RE'!' 
12 040 
1 2050 INTRO HEADING PRINT ROUTim; 
12060 
l ?.~70 DTBLl OF. Fl-I 9595H 
1 20 80 DEF\·/ 0/\119 5H 
1 2U90 DEF\v 0BF'951 l 
1 2 1U0 DEF\/ 958~ 1 1 
1 211 0 DEFW 01\P.IJFH 
1 2120 DEFW 9580H 
1213 ~ DEF\v 95111111 
1 21411 DEFW 951\A ll 
1 2150 DEFW OAA/\llH 
1 2 1 60 DEF\v OBF80H 
1 2 170 DEF Iv 95 $OH 
12180 DEF\v 0111\A/\H 
1 2190 DEFW 0A/\A/\H 
12200 DEF\'/ 9595H 
12210 DEF\v 01\A/\/\H 
12220 DEF\v 0A/\llAH 
1 2230 DEFW 9595H 
12240 llD'l'BL2 DEFW 809~H 
12 25fJ DEFW 95B7H 
1 7.260 DEF\·/ 95B7H 
1 2 270 DEPl-1 951l7H 
1 22 8C DEFW 8080H 
1 2 290 DEFW 0137 80H 
1 2 3 00 DEF\·.J 0137 95H 
1 2310 DEFW 95 SSH 
12320 DEFW 94 9Fll 
12330 DEFW 0AB9 5!-I 
1 23~~ DEHi 80 8lf: 
1 235(:} llDTIJl.3 DEFW 84 8011 
1 2360 DEFW 85 8D H 
1 2370 DEFW 8585H 
1 23 80 DEFW 04 87H 
123 90 DEFW 800011 
12400 DEF\·/ 858 0H 
1 2410 DEFW 87 80H 
1 2420 DEFW 858411 
12430 DEFW 8B85H 
12440 DEF\~ 8A85H 
1 2450 DEFW 8080H 
12460 HEADNG CALL CLSCRN 
12470 LO IX , HD'l'BLl 
124 80 LO HL , TSCRlE 
12490 LO B , 5 
1 25~0 OU 'l'LOP PUSH BC 
1 25 10 [,0 B,22H ;F ILL LINE 
12520 INRLOP LD A , (IX) 
1 2530 LD (Hf..) ,II 
12 540 INC HL 
1 2550 INC IX 
1 2560 DJNZ INRLOP 
1 2570 LD IX,HDTBLl 
1 2580 LO DE , 001EH 
1 2590 ADD HL , DE 
12600 POP BC 
1 2610 DJNZ OU1'LOP 
12620 LO B , 2 
12630 LO HL , SCRNl 
1 26 40 LO IX , HDTBL2 
1 2650 HDMSG2 PUSH BC 
12660 LO B,22 
1 26 70 HDMSG l LO II , (IX) 
1 26 80 LO (HL) , A 
126 90 INC IX 
1 2700 INC HL 
1 2710 DJNZ HDMSGl 
1 2720 LO B , 22 
1 2730 LO HL , SCRN2 
1 2740 POP BC 
12750 DJNZ HDMSG2 
12760 LO HL , SCRN3 
127?e LD (CUR/IDS) , HL Listing I continued 
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• 
12780 LD HL,PMSG3 
12790 CALL PRINT 
12800 LO HL,SCRN4 
12 810 LD (CURADS) ,HL 
12820 LD HL,PMSG4 
12830 CALL PRINT 
12 840 RET 
12 850 PMSGl DEFM 'USER DEFINED CALL NOT LOADED' 
1286 0 DEFB 3 
12870 PMSG2 DEFM ' DOT BUFFER OVERRUN ' 
12880 DEFB 3 
12890 PMSG3 DEFM 'by Davey S. Thornton' 
12900 DEFB 3 
12910 PMSG4 DEFM 'COPYRIGHT 1984' 
12920 DEFB 3 
12930 ERRCOD DEFB 0 ; EX IT ERROR CODE VALUE 
12940 DATABF DEFW 0000H 
12950 SPACE DEFB 0 
12 960 BAR DEFB 255 
12970 SPEC l DEFB 60H ;CONTROL CHAR CODE 128 
12980 SHFT DEFB 62 ;SHIFT CHAR CODE 1 28 
1 2990 SPCACN DEFB 0 
1 3000 SPBLNG DEFB 0DH ; STOP CODE BIT LENGTH CODE 1 28 
13010 CKSCNT DEFW 0000H ;CHECK SUM COUNT 
13020 CKCNTA DEFW 0000H ;CHECK CHARACTER COUNT 
13030 BTCNTD DEFB 0 ;BIT COUNT OFFSET 
1 3040 MAXPRN DEFW 960 
13050 MXCRSL DEFB 40H ;MAX COMPRESSED PRINT 
13060 MXSTDL DEFB 20H ;MAX STANDARD PRINT 
13070 CKSUMl DEFB 0 ;TANDYCODE CHECK SUM 1 
13 0 80 CKSUM2 DEFB 0 ;TANDYCODE CHECK SUM 2 
13090 TNDYCD DEFB 0 ;TANDY CODE FLAG 
13100 NPOSIT DEFB 0 ;LENGTH DECREMENTED 
13110 ONSCNT DEFW 0000H ; ONES COUNT 
13120 CKSMAG DEFB 0 ;CHECK SUM SWITCH ON/OFF 
13130 STPONF DEFB 0 ;STOP CHAR SWITCH ON/OFF 
13140 STRONF DEFB 0 ;START CHAR SWITCH ON/OFF 
131 50 DTACOV DEFB 0 ;DATA NOT CODE 128 VALUE POINTER 
13160 TALOFS DEFW 0000 H ;TABLE OFFSET VALUE 
13170 PRDRVR DEFW 000011 ;PRINT USR DEF DRIVER 
13180 DRVRl DEFW 0000H ;USR DEFl 
13190 DRVR2 DEFW 0000H ;ADDR USER DEF2 
13 200 DRVR3 DEFW 0000!1 
13 210 CHKADR DEFW 0000H ;ADDR USER DEF CHK SUM ALG 
1 3220 CHCH RD DEFW 0000H ;CHECK CHAR COUNT ROUTINE 
13 23 0 SYSDFl DEFW 000DH ; SYSTEM DEF ONE 
13240 SYSDF2 DEFW 0000H 
13250 SYSDF3 DEFB 0 ;SYSTEM DEF THREE 
13260 SPCHR DEFB 106 ;STOP CODE TABLE/BIT VALUE 
13270 STRCOD DEFB 6 8H ;START CODE TABLE/BIT VALU E 
1 3260 STCDLN DEFB 0BH ; START CODE LEllGTH 
1 3290 SPCDLN DEFB 0 ;STOP CODE LENGTH 
13300 DO TBUF DEFS 0400H ;DOT PRINT BUFFER 
13310 END BEGIN 

Program Listing 2. Demo. 

10 '******************************************** 
20 '* THIS ROUTINE WILL TEST THE LBAR UTILITY 
30 '* THE LBAR UTILITY MUST BE LOADED FIRST THEN 
40 '* WHEN THIS ROUTINE IS RUN IT WILL ASK FOR 
50 '* THE FILE TO BE PRINTED THE CODE TYPE AND 
60 '* THE LENGTH OF THE CODE. 
70 '* by DAVEY S. THORNTON 
80 '******************************************** 

End 

90 CLEAR 1000 
100 CLS:B$="" 
110 DEFUSRl=&HF32F 
120 DEFUSR0=&HF30C 
130 DEFUSR2=&HF47A 
140 AT=l95:AFT=227 
150 PRINT" BARCODE MODE SELECTION 

1. TANDYCODE (COMPRESSED) 
2. TANDYCODE (STANDARD) 

3. CODE 128 (COMPRESSED) 
4. CODE 128 (STANDARD) 

160 C$=INKEY$:IF C$="" THEN 160 
170 C=VAL(C$) 
180 IF C>4 OR C<l THEN 130 
190 ON C GOTO 200,210,220,230 
200 Y=USR1(8) :GOTO 240 
210 Y=USR1(136) :GOTO 240 
220 Y=USR0(11) :GOTO 240 
230 Y=USR0 (139) 
240 CLS 
250 PRINT" ENTER FILE NAME" 
252 PRINT" THIS TEST WILL TREAT ALL INPUTS AS" 
254 PRINT" BASIC FILES FOR TANDYCODE ATTRIBUTE DEFINITION" 
260 INPUT X$ 
270 OPEN "I",l,X$ 
280 ONERROR GOTO 0 
290 INPUT "ENTER LINE LENGTH";L:SQ=l 
300 IF L>60 OR L<l 0 THEN 290 
310 LINE INPUT# l,D $ 
320 IF EOF(l) THEN CLOSE:GOTO 410 
325 IF LEN(B$)+L>=255 THEN350 
326 IF LEN(D$)<L THEN 310 
330 IF LEN(D$)+LEN(B$) >=255 THENB$=B$+LEFT$(D$,L) :D$=RIGHT$(D$,LEN 
(D$)-L) ELSE B$=B$+D$: D$="" 
340 IF LEN(B$)<L THEN 310 
350 ON C GOTO 360,360,470,470 
360 0$=CHR$(AT)+CHR$(SQ)+LEFT$(B$,L) 
370 SQ=SQ+l:Q=VARPTR(O$) 
380 Y=USR2(Q) :GOSUB 550 
390 B$=RIGHT$(B$,LEN(B$)-L) 
400 IF LEN(B$) <L THEN 330 ELSE 360 
410 L=LEN(B$) 
420 ON C GOTO 430,430,510,510 
430 0$=CHR$(AFT)+CHR$(SQ+l)+B$ 
440 Q=VARPTR(0$) 
450 Y=USR2(Q) :GOSUB 550 
460 GOTO 110 
470 0$=LEFT$(B$,L) :B$=RIGHT$(B$,LEN(B$)-L) 
480 Q=VARPTR(O$) :Y=USR2(Q) :GOSUB 550 
490 IF Y< >0 THEN IF LEN(B$) <L THEN B$=RIGHT$(0$,Y) ELSE B$=RIGHT$( 
0$,Y)+RIGHT$(B$,LEN(B$)-L) ELSE IF LEN(B$) <L THEN B$=""ELSE B$=RIG 
HT$(B$,LEN(B$)-L) 
500 IF LEN(B$) <L THEN 330 ELSE 350 
510 0$=B$ 
520 Q=VARPTR(O$) 
530 Y=USR2(Q) :GOSUB 550 
535 GOTO 100 
540 END 
550 LPRINT CHR$(27) " @" ;:LPRINT 
560 RETURN 

End 
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PROJECT 80 I by Roger c. Alford 

Assembling and Running 

The Printer Buffer 


Last month I described a printer 
buffer's functions and the parts 

you'd need to build one. This month 
I'll describe how to assemble the 
printer buffer and get it running. 

When you turn on your computer, 
resistor R4 and capacitor Cl create an 
RIC time constant of about 22 milli­
seconds that sends a reset signal to the 
Z80 reset input and other board de­
vices. When the reset signal goes inac­
tive, the Z80 executes instructions 
from location 0000 hexadecimal (hex). 
You must start the printer buffer firm­
ware (the ROM and the control pro­
gram) from this location. 

The crystal Xl, the resistors RI and 
R2, and the three gates for the US chip 
generate the clock required to time the 
system. The Z80's output lines can't 
directly drive all the board devices, 
making the buffers necessary to pro­
vide the current drive. 

U2 and U3 are address line buffers, 
while U9 buffers various control sig­
nals. The U4 chip is a bidirectional da­
ta bus buffer, transmitting and receiv­
ing data to and from the Z80. 

The U7 chip buffers the busy and 
fault-indication signals coming from 
the printer and provides a tri-state bus 
that lets the Z80 check the printer sig­
nals. If desired, you can connect the 
signals, after they're buffered, to the 
computer (JI). 

The PC6 and the PC7 

A few things about the operation of 
the 8255A chip should be mentioned. 
After you allocate all the necessary sig­
nals for sending or receiving data or 
handshaking, two input/output (1/0) 
signals still remain: PC6 and PC7. 
These two signals drive the status 
LEDs; PC6 drives a "Buffer OK" 
LED, while the PC7 drives a "Printer 
Fault" LED. When either goes low, 
the appropriate LED Lights up; other­
wise the LED remains off. 

Once you set up the 8255A, it han­
dles many functions automatically. 
When the computer sends a character 
to it, handshaking takes place auto­
matically. The 8255A signals the Z80's 
interrupt pin (INT/, pin 16) when it 
receives a character. The Z80 then 
reads the character from the 8255A, 
and the 8255A inactivates the inter­
rupt signal. When the Z80 sends char­
acters to the 8255A for transmission to 
the printer, the 8255A (with the 
74LS161) produces the proper hand­
shaking signals. 

The 74LS161 ­
The Digital One-Shot 

The 74LS161 (Ull) operates as a 
digital one-shot (monostable multivi­
brator). Triggered by the 8255A OBFB 
signal, the 74LS161 uses the CPU 
clock as its timing signal. Normally 
OBFB is high, keeping the parallel 
enable signal (PE/) low (active). This 
makes the bit values at the D inputs 
appear at the outputs; the data strobe 
to the printer, Q2, in particular is high. 

When you write a character to the 
8255A (port B), OBFB is low, mak ing 
the parallel enable inactive. This starts 
the 74LS161 counting (on the rising 
edge of each clock pulse input). On the 
clock pulse's rising edge, Q3 is high 
and Q2 to the printer is low. Four 
clocks later, Q2 is high again, and the 
74LS161 count enable goes inactive. 
Thus the printer receives a 1.6 micro­
second (400 ns/clock cycle x 4 clock 
cycles) data strobe pulse. 

Dual D-type Flip-Flop 
UIO is a 74LS74 dual D-type flip­

flop (FF). You use its two flip-flops 
independently. The FF with the lower 
pin numbers works as a busy output 
signal latch. With the buffer reset, the 
FF's output is high, and the computer 
registers an active busy signal. This 
prevents the computer from sending 

characters while the buffer initializes 
itself. 

When the buffer control program 
finishes initializing, it writes a zero to 
the FF, clearing the busy status. The 
program can reset it at any time. 

Use the second FF (with the higher 
pin numbers) for the RAM block se­
lect. The lower 16K block of RAM 
shares the address space of the upper 
16K with only one block active at one 
time. On reset, the output of the sec­
ond FF goes to zero, giving the upper 
16K the space. You can change this by 
writing a I or zero to the FF. 

Low- and High-Order 
Address Bytes 

Since the dynamic RAMs are 
64K-bit devices, they require 16 lines 
to address all bits. The 16-pin pack­
ages the RAMs come in make this dif­
ficult to accomplish. To use the small­
er package, you have to multiplex the 
RAM chips' address inputs. With the 
low-order address byte placed on the 
eight RAM address lines, the row ad­
dress strobe line (RAS/ ) is taken low. 
This latches the address byte into the 
RAM chips. The high-order address 
byte is then put on the RAM address 
lines, followed by the falling of the 
column address strobe (CASI ). 

To get the timing right, I used a dig­
ital delay line (the U29) to produce 
some of the signals. The 74LS l 57s (the 
U 12 and the U 13) act as 2- 1 line 
switches, from the low-order address 
byte to the high-order address byte. 
The dynamic RAM support circuitry 

The Key Box 

Models I and Ill 
64KRAM 
Assembly Language 
Editor/Assembler 
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You've cot 

TOTAL ACCESS
! specializing In TRS80 » 

TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 

QUALITY DISK DRIVES 

These drives are complete with power supply, cover and 
external drive connector . For TRS-80 Model I. Ill . 4. IBM 
PC and others . All drives are Double Density and step 
at 6ms or less . SS means single head, DS 1s double 
head. Specify white or silver color cover. Add $5 per 
drive shipping unless otherwise specified . All drives have 
a one year warranty on parts and labor. 

COMPLETE FULL SIZE 5.25" DISK 
DRIVES 

40tk Single Side Tandon TM 100-1 ... $ 189 
40tk Dual Side Tandon TM100-2 . .. 243 
80tk Dual Side Tandon TM101 -4 . .. .297 

COMPLETE HALF-HIGH 5.25" DISK 
DRIVES 

l ea . 40tk SS TEAC FD-55A in dual case . .$ 189 
2ea . 40tk SS TEAC FD-55A 1n dual case . .....324 
1ea . 40tk OS TEAC FD-55B rn dual case .. 243 
2ea . 40tk OS TEAC FD-55B in dual case . .. 424 
1ea . 80tk OS TEAC FD-55F 1n dual case 2g7 
2ea . 80tk OS TEAC FD-55F in dual case ... 522 

COMPLETE 8" DISK DRIVES 
lukl SIU ..t1111DRJ 111.'f !rllllf' IJ\t 

2ea. SS Tandon TM848- 1E's 1n dual case $ 699 
2ea . OS Tandon TM848-2E's 1n dual case 849 

BARE 5.25" & 8" DISK DRIVES 
Aoo $4 \h11J1111'(1 ver 011w 

40tk SS. Full Srze . Tandon TM100- 1 $ 159 
40tk OS. Full Size. Tandon TM100-2 199 
80tk OS. Full Srze. Tandon TM101 -4 269 
40tk SS. Half-High. TEAC FD55 -A .. 159 
40tk OS. Half-High, TEAC FD55 -B . 199 
80tk OS. Half -High. TEAC FD55 -F 269 
8" SS, Th1nhne , Tandon TM848 -1E .. 290 
8" DS. Th1nline . Tandon TM848-2E ..390 

TRS-80 MODEL 111/4 DISK DRIVE KITS 
Add SB shipping pe1 ku . 

Internal drive kit complete wnh drsk controller . power 
supply, mounting brackets . ca bles and all hardware plus 
step·by·step 1nstruc t1ons. This k11 con tains everything 
you need (except the Disk Operating System. drive and 
a screwdriver) to convert your cassette Model Ill or 4 
to fast reliable disk operation . Don ' t confu se thi s quality 
kit with the high-priced ripotts . Thousands of satisfied 
customers cannot be wrong . Jom them for 
only .. .$ l 99 

Same as above but with 1-40tk SS drive . 350 
Same as above but with 2-40tk SS drives 4gg 

OTHER DRIVE GOODIES 
tui.1 S?sh11J11RJ 

TRSDOS 1.3 Disk & Manual for Model Ill $ 23 
TRSDOS 2 .3 Disk & Manual for Model I. . ..23 
TRSOOS 6 .x Disk & Manual for Model 4 .. 29 
LOOS for the Model I or Ill .. 5g 
NEWDOS 80 v2 .0 for the Model I or Ill 129 
2-drive cable for Model 1/ 111 / 4 . 24 
2-drive cable for IBM PC . 40 
4-drive cable .for Model I. . . 34 
Extender cable . 7" long .. 13 
5 .25 " power supply & enclosure. whne or 
si lver .. 59 
8 " power supply , fan & enclosure. beige .. 159 

TRS·80 SPECIAL EQUIPMENT 

Holmes VID-80 Video and CP/ M board for the Model Ill 
Comes complete with optional 64K RAM and CP/M 2 .2 
No soldering required . Easy 1nstallat1on.. .. ..... $ 399 
LNW 32K Expansion lnteriact w /RS232 . 329 
12" Green Phosphor Monitor .. .. 79 
12" Amber Phosphor Monitor .. .. ...84 
16K 200 nsec RAM Guaranteed 1 year (B chips) .. 16 
64K 200 nsec RAM Guaranteed 1 year (8 chips) .. 64 
64K RAM plus Genuine PAL for Model 4 upgrade 74 
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ROSE GETS RIGHT! 


NOW---ROSE'S 

MOD 4 CP/M 


$ 69 ,,.... ... ,,. 

Rose has developed this streamlined version of CP/M 2 .2 that lets 
you run most of your favorite CP/M programs . They are in stock, 
ready to ship to you at this unprecedented low price. 

DOUBLE DENSITY CONTROLLERS 

Aerocomp " DOC' . Really the bes t by test $ 99 
Aerocomp " DOC " w1tl1 LOOS t 49 
Aerocomp " DOC' . with NEWDOS 80-2 0 1B9 
LNDoubler 5"/8 " 11 you need 8 " drives l 69 

MEDIA & SUPPLIES 

5 .. Diske ttes SSDD. L1fet1me Guar Pk o f 10 S t 6 
5" Diskettes DSDD, L1fe11me Guar Pack of 10 2 1 
5·· Flrpsort . holds 75 Diskett es 19 
8 .. Diskett es SSDD. L1fet1me Guar Pack o f 1O 29 
8 " D1sketted DSDD. L1fe11me Guar Pack of 10 34 
8 " Fl1psort . holds 50 Diskett es 29 
5 25 " or 8 " Head Cleanrns1 Kil g 
Lener Size 20 pound Paper . 2900 sheets 25 

LNW COMPUTERS 

THE LNW TEAM COMPUTER. l 60K RAM 5 3MHz 
CPU speed High -Res B/W graphics High-Res color 80 
x 24 video TRS-80 Model 1. 3 and 4 compatible wi th 
the included Dosplus 4 Comes wi th CP/ M 2 2 Has 
RS -232C. parallel pnni er and casse tte ports Use both 
5" and 8 " drives 8088 CPU and MS-DOS op trons Full 
1 year part s and labor factory warranty This machine 
has everythmg you have ever dreamed of Whal are you 
wa1 1mg for:i The hst price of 1h1s fantast ic urnt 1s $ 
1.395 00 but Rose is going 10 give 11 10 you for 
only $1,212 

j•,. 1 • ! ~ ·, 5•,. ' 1 , "'"• 

PRINTERS & ACCESSORIES 

ANADE X DP -9725 . 240cps plus COLOR 1395 
PROWRITER 120cps, 10 " W ide Friction/ Tractor 349 
PROWRITER 2. 120cps . 15" W1cte Frrc t/ Trac 595 
ST AR WRITER F10-40cps Daisy Wheel 995 
LPRINTMASTER F10·55cps Fas t Daisy Wheel 1299 
Ruttshauser 81d1rect1onal Trac tor 199 
Ru11shauser Sheet Feeder , A Best One 695 
A Good. Cheap Sheet Feecter for the F10's 4 75 

SPECIAL SOFTWARE DEALS 

WordStar 3 3 (Specify Montezuma or R/S 
format) $ 250 
Ma11Merg , SpellStar . Starrnctex 220 
WordStar Professional (Above 4 Progams) 450 
OataStar Data Emry & Retneval 175 
AeportStar Report Generator 150 
lnfoStar Advanced DBMS (Above 2 Prowamsl 300 
dB ASE II Complete With Disk Tutorral 385 
Super Ut1ht y Plus 3 2 by Kim Watt 5g 
CP/ M 2 2 for Model 4 by Monte Zuma 199 
Pickles & Trout CP/ M 2 .2m for the Moctel II. Moctel 
12 and Model l 6 . Floppy Di sk Version 179 
Same thing but the Radio Shack Hard Disk 2 t 9 

Pleeise add $5 handhng charge 10 orders under $50 

ORDER NOW! 

TOLL-FREE 


800-527-3582 

Orders Only Please 


Call rn your order or write to us at the address 
below . Texas residents ca ll us at 214-337 -4346 
and deduct $2 .00 from your order but you 
should remind me ·cause sometimes I forge t . If 
you need technical 1nformat1on or service please 
call the Texas number as the Toll Free lines are 
iust for orders only . Prices are subiect to change 
w1thou1 notice and are mail order only . I accept 
AMERICAN EXPRESS, MASTERCARD and VISA 
and I will not charge your card until I ship your 
goodies . You can send a check or a money 
order . I also accept COD orders but they require 
cash or a cashier's check upon delivery . If 
sh1pp1ng charges are not shown please call for 
the correc t amount. Add $5 .00 handling charge 
1f 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 tf order 1s $500.00 
or more . Texans add State Sales tax . No tax 
collected on shipments outside of Texas . Be 
sure you know what you are buying. 
SOFTWARE IS SOLD ON A REPLACEMENT 
BASIS ONLY - NO REFUNDS . If ti ts defective 
ca ll us for 1nstruc t1ons . Please order from me 
now---1 need the money and I will not iack you 
around . All merchandise carries the original 
manufacturers ' warranty and all repairs or 
ad1us tment s will be made by the manufacturer 
or his designated representative . 

NEXT DAY SHIPMENT of Goods 1n Stock . 

..-81TOTAL ACCESS 
P.O. Box 790276 
Dallas, Texas 75379 
214-337-4346 
Copynuh1 1984 by Total Access 

TAS -80 1s a Trademark of the Tandy Corporation 
CP/M is a Trademark of 01gnal Re search 
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DISK TERM 
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DISK ORIENTED TERMINAL 
FEATURES INCLUDE 

• Unattended transmission of multiple 
files 

• Transfer files without converting 

• Automatically saves buffer when full 

• Spooled serial input and printer output 

• Data translation tables 

• 8 position auto dial telephone directory 

• 8 progromable macro-keys 

• Fully menu driven 

• Screen lormatting 

• Execute DOS commands from program 

• Compatible with most major modems 

• Store all settings in data files for easy 
retrieval 

• Li st ASCII files and buffer 

• File conve rsion utility 

• Operates on most major DOS's 

MODEL I . .. ............. $69.00 
MODEL Ill ........ . ...... $69.00 
MODEL 4 . . . .. . .. ........ $69.00 
MANUAL ONLY .. ... . . ... $10.00 

CHECKS, M .O .. VISA & MASTERCARD 
ADD $3.00 SHIPPING 

INDIANA RESIDENTS ADD 5% SALES TAX 

INDIANA 
SOFTWARE DEVELOPMENT CO. 

(Division o f DonTho Computer Service Inc.) 

723 FRANKLIN SQUARE 
SUITE 502 

MICHIGAN CITY, IN 46360 

Phone: (219) 879-2941 ...- 425 

TRSoos~cP/M 
With 

REFORMATTER® 

Model II Users! 
Convert files between 
TRSDOS and CP/MI 

• REFORMATIER 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 
D Tel : 415/324-9114 D TWX: 
910-370-7 457 MUH-AL TOS 

• v380 -VISA-
148 • 80 Micro, October 1984 

refreshes the RAM chips and checks 
that bus conflicts don't arise when you 
access the ROM. 

The Eighth Bit 

Since the Z80 provides only a 7-bit 
refresh address, I added the U30 and 
the U31 to provide the eighth bit that 
the 64K dynamic RAM chips require. 
The buffer toggles the eighth bit (A 7) 
every 128 refresh cycles. 

All read or read/write devices acces­
sible to the Z80 (except the ROM or 
RAM) appear in the Z80's 1/0 space. 
You must access them using In and 
Out instructions. The Table shows the 
I/ O map used . 

Printer Buffer 
Control Program 

The printer buffer queues charac­
ters as they're received. A queue is a 
first-in/ first-out (FIFO) logical de­
vice. Generally considered a linear da­
ta structure, the queue always builds in 
one direction, without wraparound. 
The circular buffer I used for this 
project is like a queue, but it includes 
wraparound. Figure 1 illustrates the 
operation of a circular buffer. 

Controlling the printer buffer with 
software is relatively simple. In fact, 
the most complicated aspect of this 
particular buffer is keeping track of 

THIS EXAMPLE WILL SHOW THE 
OPERATION OF A 5- CHARACTER 
CIRCULAR BUFFER, BY QUEUING 
AND DE-QUEUING THE WORD 
"PRINTER" AT VARIOUS STAGES. 

x x x I.) INITIAL.UNKNOWN STATE. 
BUFFER IS EMPTY. 

t 
PTRA 
PTRB 

2 . l THE LETTERS "PRIN" HAVEN x 
BEEN QUEUED. 

t t 
PTRB PTRA 

3.) THE LETTERS "PRI" HAVE 
BEEN DE-QUEUED. 

4.l THE LETTERS"TER" HAVEE R N T 
BE EN QUEUED. 

f t 
PTRA PTRB 

5 . l THE LETTERS "NTER" HAVEE R N T 
BEEN DE-QUEUED . THE 

t 
 BUFFER IS EMPTY. 


PTRA 
PTRB 

Figure 1. Circular buffer illustration. 
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RAM block swapping, and even that 
isn't difficult. 

Figure 2 shows a flowchart for the 
control program and the Program 
Listing. Following the flowchart, ini­
tialize the buffer before using it. The 
hardware makes sure that no charac­
ters arrive before the software's ready 
(by using the busy FF described 
above). 

After the reset, it's important to 
check that the 8255A is stable. If the 

START 

TURN ON 
PRINTER FAULT 
LED 

8255A isn't stable it might not accept 
your first commands. By setting up 
the stack pointer, you ensure proper 
operation of the printer buffer. The 
stack pointer operates the futerrupts 
and the subroutines. And, by allotting 
20 bytes of RAM for the stack, you'll 
have more than enough RAM for the 
program. 

Before initializing everything else, 
include a brief delay loop. Then, after 
the delay loop, send the program-

RETURN 

RESTORE CPU 
REGISTERS 

At last.... I
School-tested 
educational 
software. 
Learn and reinforce basic skills 
on your home computer' 

Each package is 
complete with : 
• diskette 

Availab le l o r Apple II , 11 · , 

BVY MORE AND SA VE! 
Buy Any ~ ~:~: Get ; ~~~: FREE 

JO TidH J Mo rir 

Word Analysis Series •ages 10 10 .Jduhl 

O 1190ClJ Frac rion Ac rion ·Formmg ContriKl1on'i 

O 119002 Kissin ' Cousins -Using Root Words 

0 =9003 Up Fron1 -S1udywg Prefixes 

O a9004 End 'n Sight · Usmg Suffixes 

0 a9005 Di\'vy Up· D1v1dm9 Words lnlo Sy1!11bles 


Vocabulary Skills Series l•g<· S 10 10 aduhl 
O 119006 Word Connection - AMlyz1ng Word Structure 

O 119007 Shadow Boxing · Hom05ra phs and Homo · 

0 119()()8 Alike o r No c?· Homographs Homophones 

0 11 9009 Magic C lu es· Con1ex1 10 Dete rmine ~tearnn9 
O 1190 10 Wo rd Track- Selernng 1he Precise Meaning 

Study Skills Series !ages 10 10 ;,dull! 
0 n9Q t I Whiz Kid · Learrnng tu T.1ke Tests 

0 11 90 12 C ha ri Smart · Reading Undersi.,nding T<lbles 

O 1190 13 Da ta Da1a · Discover Whm Graphs Tell You 

O n9()M What To Do · Learning 10 Follow D1rPc11ons 

O 119() \5 Line Out· Using Outhmng Skills 


Reading Comprehension «1qes 10 10 ,1dulll 

O 11 90 16 Main Line· D1scovenng the ~fain ldf!,) 

O 11 90 17 Wha t's II ?· Discovering De1ads 

O n9QJ 8 In Order· Keys to Sequence 

O n9QJ9 Conduc t-a-Search · Bu1ld1ng Inference 
O 11 9()20 Track Fac ts - Focusmg on Cnt tcdl Reading 
Name _____________~ 

Address ------- ------­
City ______ State _7.1p _ 


:J APPLE - TAS-SO 


[l Check enclosed - · MC : VISA ~ Amex 

Card If Exp dale -- ­

Check off titles of your choice 

including FREE titles. 


_ titles@ $19.95 

_ titles FREE 


Poslag e @ $1 .OD per disketle 


Sales Tax (M O residents 5%) 


TOTAL 


---*­
..- 375 ~ 

Department 84018 

30th Street & Remington Avenue 

Baltimore, Maryland 21211-2891 


CALL TOLL-FREE 1-800-345-8112 
PA Residents 1-800-662-2444 

Figure 2. Buffer control program flowchart . 
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mable peripheral interface (PPI) set­
up command byte. This configures the 
8255A for Port A Mode I input and 
Port B Mode 1 output. Then send a 
OIH to the FF7s for initialization, 
though the reset should do this. 

Set the Z80 interrupt at Mode 
I-the only acceptable interrupt for 
the Z80. The Z80 always vectors to lo­
cation 0038 hex (in ROM) when set for 
the Mode I interrupts. 

The software now initializes the 
buffer memory pointers. These point­
ers keep track of where the next char­
acter coming in is to go, and where the 
next character leaving is taken from. 
Each pointer actually consists of ab­
solute memory address pointer, and a 
byte specifying the RAM . block. 
There's also a 16-bit count value for 
the character count, and a flag in­
dicating the presence or absence of at 
least one character in the buffer. 

With the data direction specified for 
the PC6 and PC7 lines, the "Buffer 
OK" LED turns on and the " Printer 
Fault" LED turns off. This enables 
the PPI interrupts and the Z80 inter­

rupts, completing the initialization 
and preparing the buffer for opera­
tion. 

After initialization, the program en­
ters its main loop. The loop checks to 
determine that the buffer has received 
a character. If so, it calls the CHR­
PTR routine to tum the "Printer 
Fault" LED on or off. It then deter­
mines (using the Zero flag) if the print­
er can accept a character. If yes, the 
Zero flag returns set. If the printer' s 

ready, subroutine SENCHR sends the 
next character to the printer, or the 
main loop begins again. 

The SENCHR and 
SERVIC Routines 

If SENCHR sends no characters, 
the program continues looping, look­
ing for characters and updating the 
"Printer Fault" LED. 

If a character is sent to the printer 
buffer, the PPI interrupts the Z80, 

1/0 Address Range Suggested Address(es) Direction Purpose 

00-7F hex 00-03 hex 
80-FF hex 80 hex 

80-FF hex 80 hex 

110 	 8255A PP I 
0 	 UIO-Flip-flops 

DBO = Busy out 
BBi = RAM block select 
U7-Printer status byte 
DBO= Paper out 
DBI = Select 
DB2=Fault 
DB3 = Busy (input) 

Table. Buffer 110 map. 

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 Capacities. 

Call 1-603-859-7110 

MAYDAY'" Division ,,- 285 

SUN RESEARCH, INC. 
Old Bay Road 
Box 210 
New Durh am , N.H. 03855 
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and invokes the SERVIC routine. By 
disabling the Z80 interrupts during the 
SENCHR subroutine and again dur­
ing the interrupt service routine, you 
avoid potential problems. The SER­
VIC routine saves the main Z80 regis­
ters, and gets the appropriate pointer 
values. It reads the received character 
and stores it in the proper memory 
location. 

When the SERVIC routine finishes 
its processing, it checks for a full buff­
er (both pointers being equal). If the 
buffer isn't full, the registers are re­
stored, interrupts are reenabled, and 
the control returns to the point where 
it was interrupted. 

If the buffer's full, SERVIC re­
stores the Z80 registers, but doesn't re­
enable Z80 interrupts. Then control 
returns to the interrupt point. Without 
reenabling interrupts, the Z80 won't 
accept any further requests from the 
PPL 

The PPI receives one more charac­
ter from the computer, but it holds it 
(with the busy output signal active) 
until the buffer can accept characters. 

Tournament 
[ij: I19$i 

EAST TD COlf!AOL 

Move piecea with arrow keya or Joystick. 


Activate en option with• single key depraaalon. 


VERSATILE PlAYIMG MODES 

10 aklU levels, Admptabla Tournament Leval,. 


Rapid Transit,. Postal, W.ta-Flnder. 

Set opening to open, close, half-open, modern. 


Sat mld-gmma style to aggressive or paaalYa. 


T IR s. III 
B 
 • 


4 
OYER 40 EJ!ECUTIQM OPPO!IS 


Swap Sidaa, Take Back Moves to any depth, 

Sat Up Position, Suggest Mova, 


Change Tournament Clocka, Mova-Cursor Spead,. 

Gema Review, Player va Player, Malin Variation, 


Algebrwlc and Oaacrlptlva Notation, 

S.ve.n..o.d Gamaa on Diak, Print Board/History,••• 


Progrmm diskette and manual only •&o.oo. 
Requires 48K Model I/Ill or 641( Model 414P disk. 

Pl•••• specify your TRS-BO model when ordering. 

Send check or money order to: 


~dl/llllll~~

14368 Dyer Stre•t, Syt,.,.r, CelHornle, 91342 

Try th••• other full-feetured at.-.tegy g•m••: 
Tourrwment Rever•I ... •40.00 

Move-Perfect 3-0 Tic-Tac-Toe ••• •36.00 
Olacounta evmlleble for multiple purche••• · 

v" 234 

,,. See List of Advertisers on Page 176 

This happens when a character is sent 
to the printer. Whenever a character is 
sent out, Z80 interrupts are reenabled, 
letting more characters be received (as 
in the SENCHR subroutine). 

This uses a total of 29 bytes of 
RAM, leaving 65536- 29 = 65507 bytes 
for RAM storage. Since the 8255A can 
hold one additional character, the 
printer's buffering capability is 65508 
characters. If you want a few addi­
tional bytes, .reduce the amount of 
memory set aside for the stack. 

Using the Printer Buffer 

Once everything's operational, just 
plug in the cables and tum on the pow­

er: The printer buffer takes it from 
there. The system's "Buffer OK" 
LED message goes on, and the 
"Printer Fault" LED reflects the sta­
tus of the printer. Send data to the 
buffer as if it were your printer. You'll 
be amazed at how fast the computer 
comes back-ready for more work.• 

Write to .Roger C. Alford at Wash­
tenaw Digital Systems, P. 0. Box 
2041, Ann Arbor, MI 48106. Please 
include a self-addressed envelope for a 
reply. 

Program Listing. Printer buffer control program. 

00100 ·******************************************************** 
00110 ; PRINTER BUFFER CON TROL PROGRAM * 
00120 
00130 This program contr ols t he ope r a ti on of th e 
00140 Pro jec t 80 printer buffe r. It first initializes all 
001 50 I /0 de vi ces , t hen r esets the various memory pointers . * 
00160 Since t he RAM is ba nk - switched to permit acces s to 
00 17 0 the full 64K bytes of memory for character sto rage, 
001 80 the p r ogram also keeps track of all characters 
00190 r eceived and sent , including the bank se l ec ti on 
0020 0 r equ ir ements . 

listing continued 

BRICKWARE 

If you invest in brick and mortar, then you should invest 

mmm::iii:;:;:1iiilillll -.,_,_ in our brickware, Investor Ill TM . Designed by real 
• I I estate professionals to work on the IBM PC or TRS-80, 
}l; i~; -:i(l!P'! L Investor Ill "' is a comprehensive software package that 

· · aids in investment analysis of property, whether 
D I Im commercial or residential, small or large. It shows 
I lboth the tax and cash aspects of an investment opportunity 
• - and is flexible enough to allow you to vary a number 
~;::m:j~]~ill~J~ of key ass~mptions (such as cash flow, phased investments, 
.LJ,__ ._____ multiple mortgages, and tax parameters) and see the 

results in an instant. So if you are serious about brick 
filiillfil and mortar, look at our brickware. It will help you lay a 

solid foundation for your investment strategy. 
Contact your local dealer. 

tiOOO 
v" 103 SOFTWAl<E COl<R 

A Division of The Goodman Group, Inc. 
1 2 900 Preston Road 
Dallas, Texas 75230 

(214) 239-6085 
$249.00 Suggested Retail 

Making dollars and sense 
out of lnformadon. 
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listing continued 

0000 
0001 
0003 
00 80 
00 80 

0000 
0000 

0038 
0038 

0069 

C36900 


C3F400 


006 9 311D40 
006C 21FF3F 
006F 2B 
0070 7C 
0071 BS 
0072 20FB 

0074 3EB4 
0076 D303 

0078 3E01 
00 7 A D380 

007C ED56 
007E 211D40 
00 81 220040 
00 84 220240 
00 87 AF 
0088 320840 
008B 
008E 
0091 
0094 
0097 
0099 
009B 
009D 
009F 
00A0 
00A2 

320440 
320540 
210000 
220640 
3E0C 
D303 
3E0F 
D303 
AF 
D3 80 
3E09 

00210 Characters received from the computer qause an 
00220 interrupt to the Z80 . The interrupt service routine 
00230 reads the character from the 8255A PPI , CQmpleting 
00240 the computer/buffer handshaking. As charaQters a r e 
00250 transmitted to the printer, the appropria~e st robe 
00260 s ignal is also generated . 
00270 The p r ogram also lights th e "BUFFER OK" LED after 
00280 initialization , and lights the "PRINTER F~ULT" LED 
00290 whenever a printer fault cond it ion is detected. 
00300 
003 1 0 Wr itten by Roger C . Al ford 
00320 ;******************************************************** 
00330 
00340 
00350 PORTA EQU 00H 8255A PORT A - BUFFER INPUT 
00360 PORTB EQU 01H 8255A PORT B - BUFFER OUTPUT 
00370 COMAND EQU 03H 8255A COMMAND PORT 
00380 SPCL EQU 80H OUTPUT TO SPECIAL FLIP-FLOPS 
003 90 PRNTR EQU 80H INPUT FROM PRINTER 
00400 
00410 ORG 0000H ;START OF ROM - BOOT LOCATION 
00420 PRBUFR JP MAIN ;JUMP TO MAIN PROGRAM 
00430 
00440 ORG 0038H 
00450 INTRPT JP SERVIC ;JUMP TO INTERRUPT SERVIC 
00460 
00470 ORG 006 9H 
00480 
00490 ;******************************************************** 
00500 This section of code is the ini tialization 
00510 section. It is executed only once, immediately after 
00520 buffer power-up or reset . The stack pointer is first 
00530 set up, allowing interrupt and subroutine 
00540 processing. A brief delay is then executed to allow 
00550 all buffer hardware to stabilize. The 8255A PP! is 
00560 then set up to permit Mode 1 I/O , then the memory 
00570 pointers are initialized to allow characters t o be 
005 80 buffe red in a 64K - byte circular buffer. Finally, the 
00590 appropr i ate LED ' s are turned on or off, character 
00600 input is enabled , and receive inputs are enab l ed . 
00610 ;******************************************************** 
00620 MAIN LD SP,TOPSTK POINT TO TOP OF STACK 
00630 LD HL , 3FFFH GET START- UP DELAY VALU 
00640 DELAY DEC HL DECREMENT COUNT 
00650 LD A,H CHECK FOR ZERO COUNT 
00660 OR L COUNT = 0? 
00670 JR NZ ,DELAY IF NOT , KEEP UP DELAY 
006 80 THINGS SHOULD BE STABLE 
006 90 LD A,0B4H GET PP I SET UP BYTE 
00700 OUT (COMAND) , A SET UP PPI: 
00710 A=MODE 1 INPUT 
00720 B=MODE 1 OUTPUT 
00730 LD A,01 H ;GET LATCH SET UP BYTE 
00740 OUT (SPCL) , A ;SELECT BUFFER BUSY AND 
007 50 ; RAM BLOCK 0 
007 60 IM ;SET Z80 FOR INT MODE 1 
00770 LD HL , BUFFER ;PT TO BEG OF BUFFR AREA 
007 80 LD (RCVPTR) , HL ; SAVE IN RCV PTR AREA 
007 90 LD (SNDPTR) , HL ; SAVE IN SEND PTR AREA 
00 800 XOR A ;ZERO ACCUMULATOR 
00810 LD (CHRFLG) , A ;CLEAR CHAR PRESNT FLAG 
00820 LD (RCVPAG) , A ;CLEAR RECEIVE PAGE 
00830 LD (SNDPAG) ,A ;CLEAR SEND PAGE 
00840 LD HL , 0000H ;CLEAR HL REGISTER PAIR 
00 850 LD (COUNT) ,HL ;CLEAR CHARACTER COUNT 
00860 LD A,0CH ;GET LED l ON COMMAND 
00870 OUT (COMAND) , A ; TURN ON BUFR OK LED 
00880 LD A, 0FH ;GET LED 2 OFF COMND 
00 890 OUT (COMAND) , A ;TURN OFF PRTR FLT LED 
00900 XOR A ;CLEAR ACCUMULATOR 
00910 OUT (SPCL) , A ;UNBUSY BUFFER 
00920 LD A,09H ;GET I NT A ENABLE CMD BYT 

Listing continued 
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Selling 80 Mi­
cro will make mon­

ey for you. Consider the 
facts: 

Fact #1: Selling 80 Micro in­
creases store traffic-our dealers 

tell us that 80 Micro is the hottest­
selling computer magazine on the news­

stands. 
Fact #2: There is a direct correlation between 

store traffic and sales-increase the number of people 
coming through your door and you'll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$ 
which means more money for you. And that's a fact. ' 

For information on selling 80 Micro, call 800-343-0728 
and speak with Ginnie Boudrieau, our bulk sales man­
ager. Or write to her at 80 Micro, 80 Pine St., Peter­
borough, NH 03458. 

BCmicro 

80 Pine Street Peterborough, NH 03458 

800-343-0728 

BOmicro· 

lhe magazine for TRS.so· users 

Reader 

Service 


TO RECEIVE MORE INFORMATION ON THE PRODUCTS AND 
SERVICES ADVERTISED IN THIS ISSUE, PLEASE TURN TO 
READER SERVICE CARD. 

Communications Gap? LET'S TALI<TM! 

IBMPC&.. TRS-80® Model Ill 
PCXT® TRS-80 Model 2,DJ DJ 
4, 12 and 16

I 

I . 

0 
0 I

COMPAQ™ Tandy 2000™DJ DJ 

I 

LE.T'S TALK CLOSES THE COMMUNICATIONS GAP another. Precisely. Easily. Without professional, expen-
B E TWEEN TODAY'S POPULAR PERSONAL sivedataprocessingexpertise. 
COMPUTERS. LETS TALK allows two computers to communicate 
LETS TALK is a complete package for fully supported directly with each other in a "conversational mode" 
communications between any of these computers. In when not actually transferring data. And, LET'S TALK 
any direction. Without additional expense. can send or retrieve files of any size from unattended 
LETS TALK is a simple, straightforward pro- computers, at three different speeds. urJOOa
gram that transfers ASCII data files, including GROWTH AND EXPANSION REQUIRE 
BASIC and VisiCalc®, from one computer to ~ tJ OPEN COMMUNICATION. LETS TALK. 

SOFTWAllE cmr:i 

Making dollars and sense out of information. 

TRS-80 is a registered trademark of Tandy Corporation. Tandy 2000 is a trademark of Tandy Corporation. Visi Cale is a registered trademark ofVisiCorp. 
IBM PC and PC XT are registered trademarks of IBM Corporation. COMPAQ is a trademark of Compaq Computer Corporation. 

a division of the goodman group. inc. 12900 Preston Rd.. Dallas. Texas 75230 (214) 239-6085 ,,. 495 
LETS TALK includes all diskettes for each of the above computers. Suggested retail price of $149.00 + $5.00 shipping. 

,,.. See List of Advertisers on Page 176 80 Micro, October 1984 • 153 
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n~ · oo"'• - ·...., 0 ---")> . ::::::a. Listing continued~m~ a ....... 

~.g 00 g-ul g.o 0-...J~ r9 )> (/) 0 (/) 3 ~- ~ ~ 00A4 D303 00930 OUT (COMAND) ,A ; ALLOW I NPUT INTERRUPTS• • , I I rro~ (D ;:i. rr-o o~ < 00A6 FB 00940 EI ;ENABLE Z80 INTERRUPTS~. c CX>°' 
7 - · 0 Ill ::::r - · <n, -· N-..J 00950;:,. 0 .., - Ill :::i 0 ~ ~ c:; ~ ~ l-'U1 :a 0 -< 00960 ********************************************************-~· (/):::i ~::J fr -,lQ (i)Q.<X. 00970 MNLOOP is the ma in code secti on . It calls the 


'>n • VlW 

H~; I7:>;? I I CD~O -CD(D ~(/).., 

00980 var i ous subroutines necessa r y to keep track of th ero(f)g./\_ ...... <D-o~ ~ S!~ ~ m""! C: N\.O 00990 printer status , and to send characters when:a 0 0 ~-g-~o~..,~~g .-,.._ ~. -~ ·ca.' N~g: 01000 appropriate .• l'V ~. () l=l-o CD ...... 0 0.. () CD~,. ri °'~ !>!~~ cg ~ v- ~ s 01010 ***************************************************** ** * .. ; ~ () -· O> .., 7 ~ Ill .,, (/)~~ 0~ "'~ 00A7 3A0 840 01020 MNLOOP LD A, (CHRFLG) GET CHR PRSNT FLAG() -·a. ::IJc5 15_ ~ ?- ...... u;· s. c ~. ;'.'"..... p,, 00AA B7 01030 OR A CHECK FOR CHARACTER_,, ~ )> - · _, Ul'S :::i ::J ,, o 
00AB 2005 01040 J R NZ , PROCES IF YES , PROCESS IT- -· D,o g: s:: -~ :n -6' -o ~ ro g.lO 8~ _,. 0 00AD CDBC00 01050 CALL CH KP TR ELSE, UPDATE PRTR LED0 ~~ 

0 o OCD'{l-o ;:;:CD now 00B0 l 8FS 01060 JR MN LOOP LOOP AGAINl'V, n w :::i O..-w -n CD"O :::J :::J "' ll < ­-:r ,,. ~~ ""'-I 00B2 CDBC00 01070 PROCES CALL CH KP TR CHEK FOR PRTR READYC/l CD n ofD :::Y::-C/l C/l 0.. ~~ - 0 00BS 20F0 01080 JR NZ , MNLOOP IF NOT READY, LOOP AGAINl'V ~ ~I *;~ ~"' r - - -- - - - I.. :I 
& oO U11l'> 00B7 CDCE00 01090 CALL SENCHR ELSE , SEND A CHARACTERl'V. ,
:I .• J:""CI .A IV •- tn 00BA l 8EB 01100 JR MN LOOP LOOP AGAINa>::r "' 00-ximmmP"J ;~~~i~ o­ ~~~;-~~5 2»;" 01110--a:ia..fSl:r :30JO"l:Z._D 1 zn.,.z,...,~:rn - to ,.... Da'ICXI 

x z-
N I It I ~ I 01120 ;***** *** ***** **** **** *********** ************** ** ********"'"' ..... -norM o Of..J.A.0 ~~••." ., ,0 W"V-0"7 -0-0 -oo~S~~~~ "nO-MCtHJl"'l:I .,, ... ' - _.,, 01130 CHKPTR checks the s t atus of the printer . It sets-· - ·a. O':O<.n .....,c -- - -

_,, Ng~gi~~§ (/)0.1'. 01140 or resets the "PRINTER FAULT" LED as appropriate, 

, c 


-il---r-z -..~~. , ~s~~~'~ m - rl"'I ~~ .. " .. z­ 01150 based on the printer fau l t condition lines . Al so , the *ZM-wNZr;)
0 

l> --1>'"' .a.(11 -i 
~-.o _., CSllJHDM:.0., -M"'tJ~~ ~§

z 
01160 zero flag i s used to indicate the pr inter ready * ITJOt.n 0-t -&OM ~5 3~ ~ ~~E."'. "'­­_.,1)· "'' -cs•9CC or 01170 s t a te. I f the zero flag i s set , the printer 1s ready, *o .... cno:v~ ~ • •Do.-, nOJ---· -o "1:J "U:J r (j)..... m~-oon "1L.:1 j ':) -o­ 01180 otherwise it is busy . * .., "'li:.., . - - c.., ... "'"' ~O)~ ~~ fT1~CQn-o-o-ounn 01190 ;********************************************************OOPU>Z er -r, P n'"",

.. i~ 
-coo· r :i n~ .., '.;:'. PO -O lJ·'" p ..., -· rri:: ,., ~ 00BC DB80 01 200 CHKPTR IN A, (PRNTR) GET PRINTER STATUS BYTE 

D,, _,,, ,. ­-tMMlT'I , _ 0 -i 00BE 47 01 210 LD B,A SAVE VALUE IN B REG .,,"'" -· - ~ G) 
~O"'XJ'° -0 "' "' ~~ r,. • 00BF EE06 01 220 XOR 06H COMPLEMENT BITS l AND 20 .,, "'., :! I 

n 1: r- D ~ "'.,.,, 0. ~ 00Cl E607 01230 AND 07H LOOK AT ONLY LOW 3 BITS?; ;;i ~ ,., ::;~ 0 
00C3 3E0E 01240 LD A, 0EH GET PRTR STS LED ON CMDZt.J !6.IN uo .L fT1D~!l en".._ .a. "'"' - .L ...xo• " 00CS 2002 01250 JR NZ ,PRFLT IF NOT ZERO, PRNTR FAULT ~ MtDUHO "'"' "' to " ~ '"" n~~HI "'"' "' "'"' ... "' 00C7 3E0F 01260 LD A, 0FH ELSE , GET LED OFF CMD~i 
00C9 D303 01270 PRFLT OUT (COMAND) ,A SEND LED COMMAND BYTE ~ 
00CB CB58 01280 BIT 3,B CHECK PRINTER BUSY BIT 
00CD C9 Cl290 RET RETURN BUSY STATUS 

01300 ~ 
01310 ***********************************~******************** 
0132 0 SENCHR sends the next cha racter in the buffer to ~Cl > z 8 :::51 I 3'0'<~0 
01330 the printer, then updates a ll affec t ed buffer memory§:: 3 ('!> $l:>CDo"1s:­I 00~ "1 ~ p; >= ;S. ('!> ~ 01340 pointers . *~ 'O ~ -·05'0~"1('!> 01350 ******************************************************** 0$l:> I :i "1(}Q ,...., ('!> (") 0 00CE F3 01360 ENCHR DI NEED INTRPTS OFF NOW 

00CF 2A0240 01370 LD HL, (SNDPTR) GET SEND PTR VALUE 
~ =· g. I 

I 
; -=ar~o8 00D2 3A0540 01380 LD A, (SNDPAG) GET SEND PAGE VALUE~ CD' $l:> 0 "1 ::r 3 Ill ~ 00DS D3 80 01390 OUT (SPCL) ,A SEND VALUE TO FFSl ct g" >= ct. ..... 'O ~-

00D7 7E 01400 LD A, (HL) GET CHARACTER FROM MEMRY8 ,_. ..... ;:;- (") Ill 0I 
00D8 D301 01410 OUT (PORTB) ,A SEND TO THE PRINTER0 3 :i::: 

"1 '<: ~ $l:> s:- ~ ::r =· :i 00DA 3A0540 01420 LD A, (SNDPAG) GET PAGE AGA IN$l:> 8,.CD'<~~e:., 00DD CD3201 01430 CALL INCPTR INCREMENT CHAR POINTER~ ~ :i "1 
00E0 320540 01440 LD (SNDPAG) , A SAVE NEW PAGE VALUE 
00E3 220240 01450 LD (SNDPTR) ,HL SAVE NEW SEND PTR VALUE 

z 82CDo-<" 
~- s 3 ?i 3 .:::"1r"13en ..... 00E6 2A0640 01460 LD HL, (COUNT) GET CHAR. COUNT$l:> ('!> s· >-c 00 !i e:. "d :i ,_. 0 $l:> 

00E9 2B 01470 DEC HL DECREMENT COUNT0: ,...., Oo -otil "1~ 
0 "1 °&. 0 ::;::i33(}Q('!> ~~ 00EA 220640 014 80 LD (COUNT) , HL STORE NEW COUNT~ 
;;; 0 e:.. tp ..... er'('!> ..... $l:> 0 00ED 7C 01490 LD A, H CHECK FOR ZERO COUNT~ ~ 00EE BS 01500 OR L COUNT = 0?. 3 ~('!> ..........
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BBS EXPRESS I by J. Stewart Schneider and Charles E. Bowen 

Storing and Retrieving 

Messages With Your BBS 


One advantage of a BBS is that 
you can satisfy a wide variety of 

user interests by setting aside different 
areas of the bulletin board as special­
interest sections. For instance, you can 
establish one section for person-to­
person messages, an area for owners 
of particular computers, a section for 
public-domain programs, and so on. 
These divisions allow the user to read 
only the messages in a desired section. 
This benefits both the user, who can 
skip sections of the board of little in­
terest, and to the sysop, who can 
restrict access to some sections, reserv­
ing space for private use. 

Last month we introduced the idea 
of these message centers and described 
how message information was stored 
in two places, one for the section num­
ber where a message was stored (S2$), 
the other for the actual text of the 
message. S2$ is bit-mapped, and each by setting up the code 1 =private, A logical OR can include the section 
bit of the 8-bit byte in S2$ stands for 0 =public and storing that code in number in S2$ without disturbing the 
something different. bit 5. other bits. You do this in Basic by exe­

We've divided the BBS Express's Bits 6 and 7 are left unassigned and cuting a logical OR with the ASCII 
message board into 15 separate are available for future expansion. value of S2$ and the number of the 
sections, represented in S2$ as One possibility is to mark a message as specific section, NOJo. For example,
0123456789ABCDE. This way, you permanent so that it would never be S2$=CHR$(ASC(S2$) OR NOJo).
can tag messages for specific sections scrolled off the board. Another possi­ How does this work? First, assume 
of the board. bility is to determine whether or not that NOJo is IO (O<XXHOIO binary), and 

Messages/BBS, our file of headers, there's a reply to a message. S2$ is 0 (00000000 binary). In binary, 
stores the section number of an ORing NOJo and S2$ is 00000000 OR
incoming message. Because you can 

OOOOIOIO or IO decimal. Thus you've store a number from zero to 15 using Bit-Mapping and Binary Fonnat 
merged the section number into S2$. only 4 bits of binary data, we'll use the While it's true that bit-mapping in Although you could have achieved first 4 bits of each byte in S2$ (bits Basic requires a large code overhead, it the same result by simply executing 

0-3) to store the message's section is an important technique for any Ba­ S2$ = CHR$(NOJo), the technique isnumber. sic programmer. We're using bit-map­ what's important as you'll use it later Fortunately, that leaves 4 bits avail­ ping in BBS Express for tutorial value to merge other information into S2$. able for other uses. Because you have as well to provide a practical and effi­ We mentioned earlier that to maketo know whether or not an addressee cient way to store message informa­ a message private, you set bit 5 of S2$has received his message, you can tion. To better understand bit-map­ to 1. This is done with a logical OR asassign that task to bit 4 by using the ping in Basic, first consider the system 
following code: 1 =message received, in binary format. 
O=message not yet received. Thus, if Start by setting S2$ to CHR$(0), 
bit 4 is a zero, the addressee hasn't which is CHR$(00000000) in binary. The Key Box
gotten his message. This allows the variable to make fresh 

Since privacy is sometimes neces­ assignments for each new message. Model ill 
sary on a bulletin board, BBS Express The message is assigned a section 48KRAM 
lets you store private messages which number between 1 and 15, which in bi­ Disk Basic 
only the sender, the receiver, and the a number between 00000001nary is Two Disk Drives 
sysop can access. You can ensure this and 00001111. 
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Pocket Computer 3 89 DWP410 1159 ETC. 
Pocket Computer 4 59 Gemini Powertype 345 CCR-81 Recorder 52 
Model 2000 2 Drive 2299 CGP115 159 Cassette Tapes (10 Pk) 9.95 
Model 2000 W/Hard Di sk 3599 CGP220 Ink Jet 545 16K Ram Chips 25 
Model 12 64K 1 Drive · 2360 DMP110 305 64K Ram Chips 62.95 
Model 12 64K 2 Drive 2950 DMP420 735 Model 4 64K Upgrade Kit 79.95 
Model 16B 1Dr 256K 3375 Toshiba 1340 (24 wire head) 779 M100 Bar Code Reader 89 
Model 16B 2Dr 256K 3965 Gemini 10X 289 64K Printer Buffer 199 
MODEMS Gemini 15X 409 Printer Stand 25 
Hayes Smartmodem II 215 Panasonic P1091 315 Printer Cables 
Hayes Smartmodem 1200 505 Smith Corona Fastext 190 Printer Ribbons 
Novation Smartcat 1200 410 Prowriter 8510 345 Printer Paper 
Novation J-Cat 115 Okidata CALL Computer Books 
AC-3 125 Epson CALL 
DC Modem I 89 DISK DRIVES Radio Shack software 10% off. 
DC Modem II 160 Mode l 111 /4 Drive 0 450 Send for complete listing of 
DC Modem 2212 315 Model 111 /4 Drive 1 195 brand name software and hardware. 

CALL TOLL FREE 
1·800-343·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

II [II) IN MASSACHUSETTS CALL <617> 486-3193 

P.O. Box 1094 
480 King Street 
Littleton, MA 01460 SINCE 1973 

TRS-80 is a registered trademark of Tandy Corp. 



BBS EXPRESS 


well. This b,yte, with only bit 5 set 
(00010000), translates to 16 decimal. 
If you execute a logical OR with the 
ASCII value of S2$ and 16, all the bits 
in S2$ will be unaffected, except for 
bit 5, which is set. 

In binary format, S2$ is now 
CHR$(00001010). 00001010 OR 
00010000 = 00011010, or 26 decimal. 

The Private flag is set, while the sec­
tion number remains unchanged. 

In a similar fashion, let bit 4 be re­
sponsible for marking a retrieved mes­
sage. Set bit 4 by executing an OR with 
32 (00100000 binary) . S2$ = CHR$ 
(ASC(S2$) OR 32). In binary, 00011010 
OR 00100000 = 00111010, or 58 
decimal. 

Other methods exist to do the same 
thing. For example, you can get the 
same result with S2$ = CHR$(ASC 
(S2$) + 10 + 16 + 32). But, because 
you'll be using logical ANDs to re­
trieve the information stored in S2$, 
you should use logical ORs to store it. 
In other words , what OR has 
wrought, AND will unwrought. 

Start with S2$ = CHR$(58), 
00111010 in binary. To recover the 
section number NOJo , use AND with 
the ASCII value of S2$ and 15 

To print the message, 

you first must 

recover it from 

the secret file. 


(00001111 binary). For example, 
NOJo = (ASC(S2$) AND 15), 58 AND 
15 = 10, our section number. 

Notice that bits 1-3 are unaffected, 
while bits 4-7 are bypassed. If you 
tum this around to 11110000, or 240 
decimal, you can mask out bits 1- 3 
and isolate the top 4 bits for manipula­
tion. Looking at this example in bina­
ry: 58 is 00111010. 00111010 AND 
11110000=00110000, or 48 decimal. 

Storing and Retrieving Information 

All that remains now is to insert a 
code that transfers information to and 
from the disk where the BBS stores it. 
Program Listings 1 and 2 do just this: 
Listing 1 loads information onto the 
disk, while Listing 2 removes informa­
tion from the disk. 

In Listing 1, for example, line 3280 
calls line 3290 as a subroutine. This 

Program Listing I. BBS module f or writing messages to disk . 

3280 GOSUB220:S7$=CHR$(0} :GOSUB3290:GOT01720 
3290 IF LEN(MN$}=254 THEN PRINT"Message board f illed, Please call 

back":RETURN 
3300 PRINT"To: ";:GOSUB130:PRINTCHR$(17) :IF CT=0 THEN RETURN ELSE 
TT$=LEFT$(I$,CT) 
3310 PRINT"Subject: ";:GOSUB130:PRINTCHR$(17) : S8$=LEFT$(I$,CT) 
3320 PRINT"Section: (Tap ENTER for list} ";:GOSUB130:PRINTCHR$(17) 
3330 IF CT=0 THEN GOSUB830:IFCT=0THEN 3320 
3340 S6$=LEFT$(I$,l) :S9$=CHR$(INSTR("0123456789ABCDE" ,S6$}} :IF (S9 
$>CHR$(0}}AND(INSTR(UA$,S6$} >0} THEN PRINTS$( ASC(S9$})ELSE 3320 
3610 LSET Fl$=NA$:LSET T2$=TIME$:LSET F2$=A$:LSET Tl$=TT$:LSET Sl$ 
=S8$:LSET S2$=CHR$((ASC(S7$) AND 32) OR (ASC(S9$}}} :PUT l,SN:PRINT 
"Awaiting delivery.":GOT03640 
3640 POKE MN,250:RETURN End 

Program Listing 2. BBS module that calls messages to the screen. 

346 REM DECODE MESSAGE HEADER 
347 REM RECORD IN BUFFER ON ENTRY 
348 REM EXIT: T$="TO:" 

TT$="FROM:" 

S8$="SUBJECT" 

S9$=SECTION # 

S6$=SECTION DIGIT 

S7$=PUBLIC/PRIVATE RETRIEVED/NOT 


350 E$=INKEY$:N=VAL(RIGHT$(F2$,4}} :T$=Tl$:TT$=Fl$:S8$=Sl$:S9$=CHR$ 

(ASC(S2$} AND 15) :S7$=CHR$(ASC(S2$} AND 240) :S6$=MID$("0123456789A 

BCDE",ASC(S9$} ,1) 

420 RETURN 


1221 REM 

1222 REM Decide if printer is ready 

1223 REM 

1230 PR=(PR}AND((PEEK(&H37E8}AND240}=48} :RETURN 

End 


lets the caller leave a message in one of 
two ways: with the L (Leave) com­
mand, or by replying to a displayed 
message. By creating a subroutine out 
of lines 3290--3640, you can call infor­
mation from two places in the pro­
gram. 

Line 3280, the routine for leaving a 
message, begins by setting S7$ to 
CHR$(0). If line 3290 is called from a 
Reply command, S7$ will already con­
tain the high 4 bits from S2$. 

Throughout the program, GOSUB 
130 acts as the call to the machine­
code Receive section (RECV). GO­
SUB 130 returns with count equal to 
the number of characters entered over 
the communications link or keyboard, 
while I$ contains the characters. 

Lines 3320-3340 prompt the section 
number of the message, and assign 
S6$ to the digit of that section. S9$ re­
ceives the number of the section, 
which corresponds with S6$. 

Line 3610 LSETs the information 
into the file fields and places the as­
sembled record into Messages/ BBS, 
the message log, at record SN, the 
variable holding the number of mes­
sages on the system. 

Program Listing 2 recovers the in­
formation. The header printing 
routine will then use this information, 
which we'll look at more extensively 
next month. 

To print the message number, you 
first must recover it from the secret file 
constructed last month. This is done 
by setting N =VAL (RIGHT$(2$,4)). 
For example, if the file name is 
MSGOl 10, then N would be 110. 

Since the "To," "From," and 
"Subject" sections of the message 
prompt are strings, no conversion is 
necessary. It is necessary, however, to 
assign variables so that you can ma­
nipulate them later. The variables 
T$, TT$, and S8$ are assigned the 
values To, From, and Subject, respec­
tively. 

Because of the mask with 240, S9$ 
gets the section number from S2$. 
You'll want the BBS program to print 
the digit of the section number, rather 
than its value. In our example, the sec­
tion number was 10. Therefore, you 
want to print "Section: A" not "Sec­
tion: CHR$(10)". Because CHR$(10) 
is a line feed , there's no need to print it. 

Using Basie's MID$ function, S6$ 
retrieves the digit to print. You can see 
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this process in line 350 of Listing 2. In 
our example, S2$ is as.signed the 10th 
character in the string 0123456789 
ABCDE, which is A. 

The high 4 bits of S2$ will go to S7$ 
for the header printing routine to use. 
This indicates the status of the mes­
sage, i.e., whether the message is pri­
vate or public and whether or not it's 
been retrieved by the addressee. 

If ASC(S7$) AND 32 is 32, the mes­
sage is private and the program will 
print a P. If the ASCII value of S7$ 
AND 16 is 16, then the addressee has 
retrieved the message, and the pro­
gram will print an (X). 

The printing routine uses a Boolean 
variable, PR, to indicate whether the 
output will go to the printer or the 
screen. Ifit goes to the screen, it is then 
transmitted through the communica­
tions line to the caller. 

The sysop may elect to have output 
directed to the printer rather than to 
the screen with the sysop's Hard Copy 
option or by invoking the P command 
after a message appears. Choosing the 
Hard Copy option from the sysop's 
menu will set PR to true ( -1). This 
works, assuming that the printer 
works properly. Line 1230 checks the 
printer status ·before allowing output . 
to the printer. 

Memory address &H37E8 is the 
printer status location. A PEEK to 
this address returns a byte that repre­
sents the current state of the printer. 
Because you're concerned here with 
the top 4 bytes, you execute an AND 
with 240. If the statement (PEEK 
(&H37E8) AND 240) =48) is true 
AND if PR is true ( - 1), the message 
is printed to the line printer instead of 
the screen. 

If the printer isn't ready, ((PEEK . 
(&H37E8) AND 240) =48) will not be 
true. In this case, PR ·will go to zero 
and the message will be printed to the 
screen. 

In next month's BBS Express, we'll 
deal more with printing, so stay 
tuned.• 

The BBS Express, 80 Micro's bulle­
tin board system, is open 24 hours a 
day. Call us at 603-924-6985 to see the 
finished product. 

You can reach J. Stewart Schneider 
and Charles E. Bowen either through 
their bulletin board at 606-739-6088 or 
clo Saturday Software, P. 0. Box 404, 
Catlettsburg, KY 41129. 

.- See Ust of Advertisers on Page 176 
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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 it for you quickly and 
inexpensively. 

Completely Integrated 
Start with the modules you need now, and add the others later. Best of 
all , SBT Software works on all computers that can run dBase. 
.dOrder Sales Order Processing $195 
.dlnvoice Biiling/lnventory · $195 
.dStatement Accounts Receivable $ 95 
.dPurchase Purchase Order Processing $195 
.dPayable Accounts Payable $295 
.dPayroll Payroll/Labor Accounting $395 
.dLedger General Ledger /Finance $395 
.dAssets Asset/Depreciation $195 
.dProject Project/Job Accounting $345 

Runs on Tandy 2000 ._\e 
Demonstration disks available. 9aao\\O 1IA 

Call SBT at 408-980-8880 for more information. tlO"' .... s8 \\\ 

..-421 

1140 Mountain View-Alviso Rd.sht '°~··· 
CORPORATION Sunnyvale, California 94089 

" dBase II is a registered trademark of Ashton-Tate 
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DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS!


1 1 111 1 11 1 1 ,... , , ... . ·­·- t 

: I . FREE SHIPPING! 
. . . 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE W/CASE 
'i~~\\ & POWER SUPPLY AT AN INCREDIBLE LOW PRICE! o~ 

~;~J.1~ $189.00!!!! ~~:~;

0 ~ 

TANDON 40 TRACK TM-100-1 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 40 TRACK W/CASE & POWER SUPPLY . . . . . . .. . .. . . . $250.00 

TEAC NEW SLIMLINE DOUBLE SIDED 80 TRACK W/CASE & POWER SUPPLY ... . .... . ..... $299 .00 


DUAL VERTICAL CASE & POWER SUPPLY TO ACCOMMODATE TWO SLIMLINE DRIVES. 

$10.00 ADDITIONAL WITH SINGLE ORNE 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, 16BIT, 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 


ti 

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 DAISYWHEEL 20 CPS ...... . ... $605.00 
RXlOOW/GRAPHTRAXPLUS . . ... . ... .. $585.00 GEMINilOX .... . ........ .. . . . . ..... . $295.00 
FX80W/GRAPHTRAXPLUS ... . .. .. . ... $559.00 GEMINI15X . .. ..... . . . ... . .. . . ... . . . $449.00 
FXlOOW/GRAPHTRAXPLUS ... . .. . .. .. $729.00 CITOHPROWRITER8510 .. . ... .. . ... . . $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 AT$25.99 

Visi~ our ™:o WE CARRY TRS80 & SANYO COMPUTERS IMMEDIATE DELIVERY 
retatl locations at: 6'886 Ecorse Road 180 Days Parts and Labor Warranty 
Ypsilanti, MI 48197 ~ DISPL DEALER INQUil_{I~S ~NVITED 
(313) 426-5086/(313)482-4424 B'i!; AYE:JI[) Free Shipping m the U.S. 
or . ~IDE0 ° 48 Contiguous States 

1~1 ~arshall Street TO ORDER: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 

L1tchf1eld, MI 49252 (517) 542-3939 (517) 542-3947 

(517) 542-3280 OR WRITE: DISPLAYED VIDEO 111 MARSHALL ST.,LITCHFIELD, MI 49252 
(517) 542-3939 

AUTHORIZED SANYO DISTRIBUTOR •TRS-80 Is a trademark of the Tandy Corporation 

..... (517) 542-3947 ..-62 Prices & Specifications subject to change without notice 

http:AT$25.99
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DISPlAYED VIDEO IS DRIVING DOWN PRICES ON DISKS! 
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NO YOU'RE NOT SEEING THINGS. THATS 

FOUR INTERNAL DRNES IN A MODEL 411! 
 MODEL 4 PURE 26-1069 

THE STORAGE CAPACITY YOU'VE ALWAYS 64K, RS232, 2/ 40 TRACK DRNES 

WANTED, AT INCREDIBLY LOW PRICES!ll $1049.00 

$1499.00/128K $1579.00 90 DAY WARRANTY 

QUALITY BACKED BY DV'S YOU CAN'T 
LOSE WARRANTY! 

DISPlAYED 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 TRSDOS 6.0 

PLUGITINANDGO .. .$1499.00/128K ... $1579.00 
DV's MODEL 4 with 64K four internal 40/ 40 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO ...$1699.00/128K ... $1779.00 
DV's MODEL 4 with 64K four internal 80/ 80 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUGITINANDGO ...$1849.00/128K ... $1929.00 
DV's MODEL 4 with 64K two internal 40/ 40 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUG IT IN AND GO ...$1349.00/128K ... $1429.00 
DV's MODEL 4 with 64K two internal 80/ 80 track double density, double sided disk drives, sound board with TRSOOS 6.0 

PLUG IT IN AND GO ...$1549.00/128K ... $1629.00 
Displayed Video systems have a six month you can't lose warranty 

NEW MODEL 4P (Portable) 26-1080 Pure W / 2 40 Track Diives ... ...... .. ... . .. . . .... . . .. . .. . . .. . . . .... $1049.00 
DV'sMODEL4P (Portable) with 40/ 40 Double Sided DiskDiives' .. .. $1699.00/ 128K . . . . . ... . . .. ..... . . . . .. $1499.00 
TheanswertotheIBMP.C. NewTandy2000 . . . ... ............................ . . . ........... .. . $1579.00 
MODEL IIl/ 4 Internal Two Diive Kit: Includes controller board , dual drive mounting bracket, dual power supply, all hardware 
cables and connectors (gold plated) &TEC Diive .......... . . $399.00 .. ... .. .. . .. 4 DRIVE KIT MINUS DRIVE $349.00 

SANYO 550 .. . .... . . $869. 00 SANYO 550-2 ...... $1099. 00 
SANYO 555 ........ $1199.00 SANYO 555-2 ...... $1549.00

>MODEL 100 SK ..... $539.00 24K .... $739.00 DV'S MODEL I DOUBLE DENSITY BOARDS ... $89.00 < 
WE CARRY TRSSO & SANYO COMPUTERS 


AUTHORIZED SANYO DISTRIBUTOR 

Visit our retail location at: IMMEDIATE DELIVERY 
111 Marshall Street OISPLAYE~Litchfield, MI 49252 
(313) 426-5086 -VIDEO 
(313) 482-4424 
(517) 542-3280 Authorized Dealership at: 

111 Marshall Street, Litchfield, Michigan 49252 Pl42(517) 542-3939 To Order: Call (313) 426-5086; (313) 482-4424; (517) 542-3280 
(517) 542-3947 (517) 542-3939; (517) 542-3947 

OR WRITE 

~ 
~ 

Displayed Video, 111 Marshall St.. Litchfield, Ml 49252 IBM Is a trademark of International Business Machines 

'TRS·SO is a trademark of the Tandy Corpora tion Pnces sub1ec1 10 change without notice. 
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BASIC TAKES I by Richard Ramella 

Beyond the Keyboard: 

Creating Character Graphics 


Y
our computer provides a contin­

gent of variously shaped, ROM­


based figures called character graph­

ics. If you know how to retrieve them 

and how to make them work together, 

you're on your way to some fancy 

graphics effects for art, animation, 

and decoration. 


This month I'll travel among these 

strange creatures of the light and show 

how you can use them. 


Model l/IIl/ 4 Graphics 

You can generate graphics charac­
ters by using ASCII codes 128-191 on 
the Model I/Ill/4. Program Listing 1, 
Character Graphics, is a short routine 
that displays all but one of the Model 
I/III/ 4 graphics symbols; it doesn't 
display CHR$(128) since that repre­
sents a blank space . 

to that variable. These techniques are type in PRINT Z$ and press the enter The computer forms each graphics 
character using a box of six cells, two useful for manipulating character key. The computer prints the three 

horizontal by three vertical. The graphics. graphics characters in a row. 
ASCII codes from 128-191 use every You can print a string that repeats The result here isn ' t impressive, but 

combination of lights on and off to the same graphics character up to 255 by experimenting with this technique 

create the 64 character shapes. times. Type in CLEAR 1000 and hit you can create new graphics shapes. 
the enter key to clear sufficient string Try running Concatenated Graph­To see this for yourself, try Giant 
space, then type in PRINT STRING$ ics in Program Listing 3. The program Blip in Program Listing 2. This pro­
(255,157) and press the enter key. prints three graphics characters in agram displays an enlarged graphics 

row, followed by the corresponding character of your choice. Type in and The 255 is the number of times you 
run the program. At the prompt, type want the computer to print the graph­ ASCII codes. It then lets you change 

in a number between 128 and 191 and ics character, and 157 represents the any of the three characters to create 
new shapes. hit the enter key. 	 character's ASCII number. Change 

these values to produce a desired The program starts by prompting Giant Blip displays the appropriate 

graphics character and string length. 
 you for character 1, 2, or 3. Type in acharacter graphics in the upper left 

number, but don't press the enter key. comer of the screen . Tap any key to You can also assign a single value to 
The program then prompts you for an try another shape. 	 a string variable: A$= CHR$(134) . 
ASCII number between 128 and 191.Last month I discussed ASCII code Now make this pait of a STRING$ 

and how each character has a corre­ expression by typing in PRINT 
sponding ASCII number. That goes STRING$(64,A$). To streamline the 
for graphics characters, too. Typing in program, make a variable worth the 
PRINT CHR$(187) prints the charac­ STRING$ value: A$= STRING$ 
ter graphic 187. (32, 178). The Key Box 

If you type in A$= CHR$(187), 	 An even more complex approach is Models I and ID 
then type in PRINT ASC(A$) and hit to make a string variable equal to three Model 4 
the enter key, the computer prints the characters. Type in Z$ = CHR$(134) Model 100 
number 187, the ASCII value assigned + CHR$(135) + CHR$(136). Then 
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Type in a whole number within this 
range and press the enter key. 

The computer prints three graphics 
characters at the bottom of the screen 
with the corresponding ASCII num­
bers to the right, and returns continu­
ously for a changing value of any of 
the characters. 

By randomly adding three graphics 
characters, you might, for example, 
blunder onto the combination that 
looks like an elephant. But you 'll 
never find it unless you try. 

Program Listing 4, 12-Month Bar 
Graph, shows how to use the STRING$ 
statement to print graphs and charts. 
The program prompts you to title the 
chart and to input values of 100 or 
fewer units for each month of the 
year. As soon as you enter the Decem­
ber values, the program prints the 
chart. The bar lengths correspond to 
the values you enter. 

Graphics characters also work well 
for screen ornamentation. Frame, in 
Program Listing 5, uses three string 
variables to frame the screen. In lines 
130-150 the program assigns the string 
variables to represent parts of the 
frame. 

Run the program and a frame shape 
appears. Then hit the break key, type 
in CLS, hit the enter key, and type in 
PRINT A$. Try this for B$ and C$ to 
see how I put the strings together in 
manageable ·1engths. 

Model 100 Graphics 

The Model 100 uses a liquid crystal 
display instead of the Model I/III/4 
phosphor display, and its graphics dif­
fer from those of the Model I/III/ 4. 
The ASCII numbers 123- 159 and 
224--255 represent the Model lOO's 
graphics characters. A complete 
ASCII character table appears on pp. 
211-216 of the Model 100 owner's 
manual. 

The Model 100 graphics set uses 
two- by two-cell graphics characters. 
Between CHR$(224) , which is a 
blank, and CHR$(239), which is a 
filled box, 16 basic graphics combina­
tions exist. 

CHR$(240) to CHR$(250) repre­
sent characters that create lines for 
framing. CHR$(255) is a checkered 
square, and characters 251-254 are 
diagonal graphics. 

Bat in Program Listing 6 uses the 
diagonal graphics characters to dis-

Program Listing 1. Character Graphics program. 

100 REM * CHARACTER GRAPHICS * 
11 0 REM * TRS-80 MODELS I, III AN D 4 
120 CLS 
13 0 FOR X= l2 9 TO 191 
1 40 PR INT X;CH R$ (X)" "; 
1 50 N=N+l 
160 IF N=9 THEN N=0: PRINT : PRINT 
170 NEXT X 
180 END 

End 

Program Listing 2. Giant Blip graphics enlargement program. 

1 00 REM * GIANT BLIP * 
110 REM * TRS - 80 MODELS I, III AND 4 
120 DATA 11, 25,33 1, 345 , 651 , 665 
130 FOR X= l TO 6 
140 READ K(X) 
150 NEXT X 
160 CLS 
170 V$=STRING$( 14 ,1 91) 
1 80 INPUT "ENT ER CHARACTER GRAPH I C NUMBER - 1 28 TO 1 9l"; A 
190 IF A<l28 OR A> l91 THEN CLS : GOTO 1 80 
200 A=INT(A) 
210 CLS 
220 PRINT CHR$(A ) 
23 0 FOR X=2 1 TO 79 STEP 28 
240 FOR Y=0 TO 45 
250 SE'l'(X , Y) 
260 NEXT Y, X 
270 FOR Y=0 TO 45 STEP 15 
280 FOR X=2 1 TO 77 
290 SET(X , Y) 
300 NEXT X,Y 
310 H=l 
320 FOR A=0 TO 2 
330 FOR B=0 TO 1 
340 IF POINT(B , A)=-1 THEN GOSUB 380 
350 H=H+l 
360 NEXT B, A 
370 IF INKEY$=" " GOTO 370ELSE GOTO 160 
380 FOR L=K(H) TO K(H)+256 STEP 64 
390 PRINT ' L, V$ ; 
400 NEXT L 
41 0 RETURN 
420 END 

End 

Program Listing 3. Concatenated Graphics program. 

100 REM * CONCATENATED GRAPHICS * 
110 REM * TRS - 80 MODELS I, III AND 4 
120 FOR X=l TO 3 
130 C$(X)=CHR$(128 ) 
140 NEXT 
150 CLS 
160 PRINT "CHARACTER 1, 2 ,3 ? " 
170 A$=INKEY$ 
180 A=VAL (A$) 
1 90 IF A< l OR A>3 GOTO 17 0ELSE A= I NT(A) 
200 I NPUT "ASCII NUMBER : 12 8 TO 1 9l"; B 
210 IF B< l 28 OR B> l91 GOTO 200 
220 C$(A) =CHR$ (B) 
230 PRINT @ 896 , C$( 1) ;C$(2) ; C$(3) ; 
240 PRINT ASC(C$( 1)) ; ASC (C $(2 )) ; ASC (C $(3)) ; 
250 PRINT @ 0 , CHR$(255 ); 
260 PRINT @ 0 ,""; 
270 GOTO 160 
280 END 

End 

Program Listing 4. 12-Month Bar Graph program. 

100 REM * 12-MON TH BAR GRAPH * 
11 0 REM * TRS - 80 MODELS I , III AND 4 
120 CLEAR 500 
130 CLS 
140 DIM M( l2) 

Listing 4 continued 
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BASIC TAKES 


Listing 4 collf in ued 

150 A$="JANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC" 

1 60 INPUT "NAME OF GRAPH";B$ 

170 IF LEN(B$ ) >64 THEN PRINT "NANE OF GRAPH TOO LONG ••• TRY AGAIN. 

": GOTO 160 

1S0 D=l 

190 FOR X=l TO 34 STEP 3 

200 PRINT MID$(A$,X,3)" TOTAL TO 100 UNITS" 

210 INPUT V 

220 IF V<l OR V>l00 THEN PRI NT: PRINT "NUMBER OUTSIDE LIMITS .• ": G 

OTO 200ELSE M(D)=V/2: D=D +l 

230 NEXT X 

240 CLS 

250 PRINT B$ 

260 PRINT 

270 X=l 

2S0 V= l 

290 FOR F=l 2S TO S32 STEP 64 

300 PRINT @ F , MID $ ( A$ , X, 3) " " STR ING$ (M( V) ,143);M(V) *2 

310 X=X+3 

320 V=V+l 

330 NEXT F 
340 END 

End 

Program Listing 5. Frame.graphics program. 

1 00 REM * FRAME * 

11 0 REM* TRS - S0 MODELS I, III AND 4 

1 20 CLS 

1 25 CLEAR 500 

130 A$=CHR$ (1 5l)+STRING$ ( 62 ,13l)+CHR$ (171) 

1 40 B$ =CHR$( 1 49 )+STR ING $ ( 62 ,12 S)+CHR$ (170) 

1 50 C$=CHR$ (1 Sl)+STR ING$ (62,17 6 )+CHR $( 1 86 ) 

1 60 PRINT A$ ; 

17 0 FOR X=l TO 1 3 

1S0 PRINT B$ ; 

190 NEXT X 

200 PRINT C$ ; 

210 GOTO 210 

220 END 


End 

Program Listing 6. The Bat Model JOO animation program. 

1 00 REM * The Bat * 
11 0 REM * TRS-S0 MODEL 100 SK 
120 CLS: CLEAR 250 
130 DEFSTR A- D 
140 C=CHR$(224 ) 
150 A=C+CHR$ ( 252 )+CH R$ (23 S)+CHR$ ( 23 7)+CHR$ (25 4)+C 
160 B=C+CHR$(253 )+CHR$ (23 S)+CHR$ ( 23 7)+CHR$(2 5l)+C 
170 FOR E=l TO 2 
1 S0 IF E=l THEN FOR F=80 TO 115 ELSE FOR F=ll5 TO S0 STEP -1 
1 90 I F F/2=INT(F/2) TH EN D=A ELSE D=B 
200 PRINT @ F ,D; 
210 FOR T=l TO 10 0 
220 NEXT T,F,E 
230 GOTO 170 
240 END 

Em/ 

Program Listing 8. Template animation program. 

100 REM * Templat e * 
lHJ REM * TRS-S0 Mode l s I, III, 4 and 100 
1 20 CLS 
130 A$(l)=CHR$(X)+CHR$(X)+CHR$(X) 

140 B$(l)=CHR$(X)+CHR$(X)+CHR$(X) 

150 C$ {l)=CHR$(X)+CHR$ (X)+CHR$(X) 

160 A$(2)=CHR$(X)+CHR$(X)+CHR$(X) 

170 B$ {2)=CH R$(X )+CHR $ ( X)+CHR$ (X) 

1S0 C$(2)=CHR$(X)+CHR$(X)+CHR$(X) 

190 FOR A= l TO 2 

200 PRINT @ 0, ""; 

210 PRINT A${A) 

220 PRINT B$ {A) 

230 PRINT C$(A) 

240 FOR T=l TO 10 0 

250 NEXT T , A 

260 GOTO 190 

270 END 


End 

Program L isting 7. Jumpy Model JOO pro­
gram. 

100 REM * Jumpy * 
110 REM * TRS-S0 Model 10 0 SK 
120 CLS 
130 FOR X=l TO 2 
140 IF X=l THEN A$=CHR$(147) 

ELSE A$=CHR$ ( 14 8) 

150 PRINT@ 60,A$ ; 

160 FOR T=l TO 50 

17 0 NEXT T , X 

1 S0 GOTO 130 

1 90 EN D 


End 

play a bat flitting back and forth 
across the screen. 

Another animation program, 
Jumpy, repeatedly prints character 
strings 147 and 148 to get a jumping 
effect (see Program Listing 7). 

More Animation 
Try creating animation using the 

graphics characters on your system 
and Template in Program Listing 8. 
When you type in this listing, use your 
imagination and fill in the missing 
ASCII codes. 

Template is a demonstration of 
two-stage animation that contains 
nine graphics characters. The. idea is to 
create two three- by three-cell figures . 
The program represents the first figure 
as A$(1), B$(1), and C$(1) in lines 
130-150. 

The second animation stage is 
A$(2), B$(2), and C$(2) m lines 
160-180. The program won't work as 
shown, however. You must replace 
the X's in the CHR$(X) statements 
with the graphics characters' numbers 
for your machine. 

First create a shape on a three- by 
three-cell grid and make a second 
shape that relates to the first so that 
the movement ·makes sense. Template 
displays the two animation stages over 
each other. 

Try expanding Template to an 
eight- by eight-cell grid in five anima­
tion stages, or make it larger if you 
like. Soon you' ll have cartoon charac­
ters running across your screen. 

Animation offers the most interest­
ing use of character graphics, but the 
applications are endless. 

Coming soon: To err is human, but 
if you want your Basic programs to 
forgive, don't miss my discussion of 
error codes next month.• 

You can reach Richard Ramella at 
1493 Mt. View Ave., Chico, CA 
95926. 
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Multi-Basic 


"The BASIC compiler that compiles 
both MBASIC and CBASIC" ,,,. 21s 

Now you don't have to give up the features you 
like about MBASIC to obtain the powerful 
capabilities of CBASIC. Multi-Basic gives you 
both . 

Mu lti-Basic works with your existing programs 
so your current software investment is protec­
ted . But just as important, Multi-Basic opens 
the door to a whole new way of programming . 
With Multi -Basic you can write very readable , 
modular and structured programs. Multi-Basic 
makes program maintenance as easy as it is 
with Pasca l. 

In add ition to understanding the two most 
popular dialects of BASIC, Multi-Basic allows 
you to extend the language even further. You 
can add your own statements and functions as 
needed. 

Multi-Basic is also compatible with our Pascal 
and C compilers . This allows your BASIC 
programs to use routines written in Pascal or 
c. 

In today's fast changing computer business, 

you need a language as versatile as Multi ­

Basic. Invest a little t ime today and save a lot of 

time tomorrow. You owe it to yourself to see 
what a difference Multi-Basic can make. 

Multi-Basic is available for the TRS80 models 
I, 11, Ill, 4 and 12; Tandy 2000 , IBM PC, and 
CP/M. It is compatible with TRSDOS, LOOS, 
NEW DOS, DOSPLUS, MSDOS, PCDOS, CP/M 
and CP/M plus. 

Alcor Multi-Basic $139 
Other Products: 

Advanced Development Package $ 69 
Blaise I Text Editor (Mod 1 or 3) $ 49 
Blaise II Text Editor (all others) $ 79 
Multiprocessor Assembler $ 69 
Alcor C $139 
Alcor Pascal 
(for CP/M , MSDOS, PCDOS) $139 

Complete Development System $250 
includes compiler, text editor and advanced 
development package 

Shipping U.S.A. $6.00 

Shipping Overseas $28 .00 

13534 Preston Road , Suite 365 
Dallas, Texas 75240--·­Systems (214) 494-131 6 

Multi-Basic is a l rademark of Alcor Systems 
TASSO is a regislered l rademark of Tandy Corpora lion 
CP/ M, CBASIC are lrademarks of Oigilal Research 
MSOOS, MBASIC are trademarks of Mic rosoft 

RIBBONS 
PRINTER EZ 

RELOAD 

RADIO SHACK 
PRINTERS 

Oa11y wriee1tt 10 fo r S2495 
Blac k 

Brown/Blue/Red 6 For2495 
LP 1·2 ·4 4 For 1895 
LP3 & 5 J For 1395 
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CITOH 
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NIA 

EPSO N BRANO 
1695 ea 
21 95 ea 

4 For 1395 

.,..1 90 1236 E. Colonial Drive 
Orlando, FL 32803 USA 

Creative Computer 
Department 80 

(305) 894-0789 (Florida) 

Write For Free Calalog • 
Over 1000 ilems in Diskettes, Paper, Labels, Ribbons, Checks, Slorage Boxes, Furn~ 
lure, Binders and Hardware. Florida plus 5% lax. 

Add $2 For Shipping On Orders Lesa Than $30 
Moat orders out In 24 hours with VISA, M/C, Money Order, AMEX, Cashier Check, 
Bank Wire and C.0.0. Personal check allow 10·14 days. Mall order only. Prices 
subject to change. 

ATTENTION 
......-SUBSCRIBERS----1 

We occasionally make our mailing list available to 
other companies or organizations with products or 
services which we feel might be of interest to you. If 
you prefer that your name be deleted from such a list, 
please fill out the coupon below or affix a copy of your 
mailing label and mail it to: 

CW COMMUNICATIONS/PETERBOROUGH 

80 Micro 
PO Box 981 

Farmingdale, NY 11737 

Please delete my name from mailing lists sent to other 
companies or organizations. 

City ______ State ____ Zip _____ 



P ASCALCULATIONS I by Bruce Powel Douglass 

Tackling Some Tougher 

Pascal Programs 


L ast month, you learned about 
Pascal's advanced data types. 

Now you're ready to put those data 
types to work in more interesting and 
complex programs. 

To review, arrays are collections of 
data elements of the same type. Rec­
ords hold elements of different types. 
Enumerated types have all possible 
data values listed in the program's 
type declaration and the values have 
an inherent order. Subrange data 
types contain subsets of larger ordinal 
data types. 

You declare these user-defined data 
types in the Type section of your pro­
gram. The showTypes program (see 
Program Listing 1) demonstrates the 
use of a number of different data 
types. 

Take a Number below, the routine works only on You can invoke this procedure to add 
The Matrix Algebra program (Pro­ those variables: matrices A and B and return the result 

gram Listing 2) performs addition, inc with: 
multiplication, and subtraction on procedure addMatrix; 

{ uses global variables: i, j, rows, columns as addMatrix(a,b,c,rows,columns);two-dimensional arrays. 
the size of the arrays and adds matrices A and B The program passes arrays by refer­
and returns C } ence to the procedures. As you may or add matrices D and E and return 
for i: = I to rows do

remember, when you pass a variable the result in F (with n rows and m col­
for j: = I to columns do 

by reference, the procedure can alter urnns): 
c[i,j) : = a[i,j) + b[i,j];

its value; you're dealing with the end; 
original value of the variable in memo­ addMatrix(d,e,f,n,m);

If you wanted to add matrices D ry. However, a variable passed by 
and E, you'd have to write a new pro­value is also stored in another loca­ The ChooseOption procedure ofcedure. But if you pass the arrays, you tion, and you can alter it in the proce­ the algebra program uses another ad­can plug any array into the procedure dure without changing its original vanced programming feature, the as long as it matches the type declared value. variant record. Option is a variant rec­in the procedure parameter list. SoIn this program, you're passing the ord passed by reference. It has only you can add arrays A and B and return arrays by reference to save space, not one field, but that field varies; it can C, or add D and E and return F, allto protect them from side effects; it be a number from zero to 4 or it can be with the same procedure: takes up too much room to store them one of the elements of the enumerated 

in two places at the same time. type OptionType: 
procedure addMatrix (var a,b,c: matrix: You do have the option of using 
rows.columns: integer); global variables instead of passing the optionType = (null, add, A*x*B, B*x*A, quit); var i,j: integer; 

arrays to the procedures. But that de­ for i: = I to rows do 
feats the primary reason for using pro­ I to columns do The variant has two names,for j: = field 
cedures. When you use global vari­ c[i,j) : = [i,j) + b[i,j]; one for each variant. The name op­
ables in a procedure, as in the example end; tion.num indicates a value between 
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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 fo r the Ill / IV 

controller, power supply and 

40 track drive ...... $369.95 


HARD DISK DRIVES for your TRS80 

10 Megabyte fixed disk complete with interface .... . . $1432.00 

5 Megabyte removab le com plete and ready to go ... $1699.00 


PRINTERS GALORE 


EPSON RX80 ... ...... $295.00 RX80 FfT ...... ... .... $350.00 

EPSON FX80 .... ... .. $475.00 FX 100136 col. .. .... . . $659.00 

PROWRITER8510 ..... $369.00 MICROPRISM 480 .. ... $495.00 

NEC PC-8023A ....... $385.00 SPIRIT 80 . ...... ... .. $330.00 

PANASONIC 1090 . .... $299.00 OKIDATAML92 ...... . $445.00 

GEMINI 10X .... . .... . $285.00 GEMINI 15X ... .. .. .. . $408.00 


LETTER QUALITY PRINTERS 
ABATI LQ-20P .. . . . . $389.00 DYNAX DX-15 . . . . . . $440.00 
BROTHER HR-25 .... $750.00 BROTHER HR-1 ..... $600.00 

MONITORS 
BMC 12 inch GREEN . $ 89.00 NEC 12 inch GREEN . $106.00 
DYNAX 20 Mhz 80colx25 line GRN or AMBER YOUR CHOICE . $139.00 

EJB ELECTRONIC SYSTEMS 
2902 Eggert Road • Tonawanda, New York 141 50 .- 114 

(716) 837-9411 
Please add 3% for shipp ing and handling. NY State residents please add 7% 
sa les tax. FREE cata log with al l orders. 

"WORKTOOLS 80" - AN 
INTEGRATED SOFTWARE 

FOR THE TRS-80™* 

·woRKTOOLS 80'" is the '"Kernel'" for a Sma lt Business Software System 
with 3 ful ly fi le compa tible programs in an '" In tegrated Command Environ­
ment"': ·worksheet 80"' , a Spreadsheet Program, "Worktext 80'" , a Wo rd­
processor Program and "Workfile 80", a Data Base. 

"WORKSH EET 80 '" Spreadsheets have up to 64 co lumns and 66 rows 
with programmab le column , row number, individual column width and 
dec imal place number. Any cell. row or column of cells can be defined by 
formu las including al l arithmetica l operators or by special functions such 
as TOTAL. AVERAGE, MAXIMUM, MIN IMUM and PERCENT. 

"WORKSHEET 80.. features fu lly programmable format , indentation, 
centering. hyphenat ion . headers, footers . auto page numbering and 
printer contro l. The MERGE Funct ion al lows for.Form Letters merging with 
fi les made by .. WORKF ILE 80" and the in clus ion of "WORKSHEET 80" 
Spreadshee ts into documents . 

"WORKFILE 80" features fu lly programmable record format and size 
and wi lt work on Li sts, Reports, Spreadsheets, or Ledgers, either created 
by it or by the other Programs in the Sys tem. Has powerfu l ..Data Base'" 
commands such as SEARCH and VIEW/ UPDATE. 

Besides their own Specia l Functions and Commands all Programs share 
Powerful System Commands such as: CREATE, FORMAT, DELETE. 
INSERT, COPY. MOVE, FIND/REPLACE, LOAD and SAVE. 

The soon to be available '"WORKPROF 80" - a Proof-Reader and 
Dictionary Program will complement this first Module of the "WORK­
TOOLS 80" Software System for only $39.99. 

NOW AVAILABLE FOR TRS-80 MODELS Ill , IV, MOD.100 32K DISK 
AND COCO 32K DISK FOR ONLY $99.99 (California residents add 6.5% 
tax )' So send check, money order or VISA/MC/ AMX number and expira­
tion date to: 

DIAZ ENTERPRISES 

P.O . BOX 4609 


MOUNTAIN VIEW, CA 94040 


,,-183 

' TRS-80 is a trademark o f Tandy Corp. 

NEW And IMPROVED 

CP/M-68K 


Treat your TRS-80 Model-16 or Enhanced Model-II or -12 to our new 
Version 1.2 CP/M-68K, now with: 

• Keyboard 'fypeahead • Overlay loader 
• C compiler with standard • New utilities 

and IEEE floating point • 68000 assembler 

Option languages* - CBASIC-68K, PASCAL MT+, FORTRAN-77, 
PASCAL:-68K, BASIC-68K 

Version 1.1 users; order a language and receive your version 1.2 up­
grade FREE. Upgrade alone only $25. 

Trisoft 
4102 Avenue G 
Austin, Texas 78751 
(512) 453-2233 *Requires 25 6 kbytes minimum except for BASIC-68K. 

.-227 



PASCALCULATIONS*** MODEL 4 OWNERS*** 

zero and 4, inclusive. The name op­ gram Listing 3). An array of 50 stu­
tion.crud indicates a value from the dent records holds the data, including 
enumerated type optionType. Alcor a student's name (a character array), a 
Pascal stores the enumerated type as a letter grade, the number of questions 
value between zero (for null) and 4 (a subrange type), and a Boolean array 
(for quit). So, you can enter the value containing the student's answers to a 
as a number (using option.num) and true/false test. 
use it as a command (option.crud). You can experiment with additions 

To indicate the function you want to the program. For example, it would 
the program to perform, you type in a be handy to have an editing routine in 
number. For example, 1 calls for add­ case you enter an incorrect value. Or 
ing matrices, 3 calls for postmultiply­ you could modify the program so it 
ing B by A. A Read statement assigns grades the tests. Just enter a special 
that value to option.num. Option.crud record with an ID value of zero, and 
has the corresponding command. This name it Key. The program can then 
makes the program much easier to compare each student's answers with 
read-take a look at the case state­ the key, and compute a grade. If 
ment at the end of the program. The you're working with a multiple choice 
value of option.crud determines the test, you can even have the routine 
case. Option.crud = add calls one print out the wrong answers along 
procedure; option.crud = A*x*B with the correct answer (see Program 
calls another, and so on. Listing 4) . • 

Making the Grade 
And now for something completely You can write to Bruce Powel 

different: a program that records and Douglass c/o 80 Micro, 80 Pine St., 
prints out student test results (see Pro- Peterborough, NH 03458. 

Program Listing I. Demonstration of advanced data types. 

program showTypes 
type 

vector= array [l •• 10] of real; (declare an array type } 
cRec = record ( dec lare a record type } 

id: integer; 

name: string; 

itemList: array [1 .. 5] of string; 

end; ( end ot record type declaration } 


signedByte = -128 .. 127; { subrange type } 
color = (r ed, blue, green, yellow, orange ); 

var 
a: vector; 
b: cRec; 
c: signedByte; 
d: co l or; 

begin 
{ assign the third element in the array a } 
a[3] := -3.23; 
{ put values in the fields of record-type variable b } 
b.id := 14; 
b.name := bldstr('Jane Doe'); 
b.itemList[l] := bldstr( 'color 'l'V'); 
{ assign c a value in the range } 
c : = 244 mod 17; 
d := blue; 

end. End 

Program Listing 2. Matrix Algebra program. 

program matrixAlgebra; 
type 

matri x= array (1. .10,1. .10] of real; 
optionType = (null,add ,AxB,BxA,quit); 
command = record 

case boolean of 
true: (num: 0 •• 4); 
false: (cmd: optionType); 

end; 
{ } 

var 
first,second,third: matrix; 
fRows,fColumns,sRows,sColumns,tRows,tColumns: integer; 
opti on: command; 

listing 2 continued 

Tired of Waiting on Your Machine 

IT CAN RUN FASTER! 


INTRODUCINC 

THESUPER4 


A Speed-Up ForThe TRS-80 Model 4 

NO TRACE CUTTING NO SOLDERING 

NO WIRES TO CONNECT 


Worl<s in Model 3 or Model 4 Modes 
Increases Processor Speed 1.6 to 2.5 Times 

Allows Double Density on B Inch Drives 
works with TRSDOS, DOS PLUS, LOOS, or CP/ M 
ALot of Increased computer Power for Only 

$79.95 WITH 6 Mhz ZSOB 

call or Write Today 


Alpha Technology, Inc. 

Digital Products Division 


280 Roosevelt Ave . 

satellite Beach, FL 32937-3029 


(305) 773-1136 


Dealer inquiries invited 

Mastercard. VISA, and coo·s accepted 


Other hardware & softWare products available. 


we also provide custom softWare & 

hardware systems at very competitive 


prices. 
 ,,,gg 

ATTENTION 

Foreign Computer Stores/ 

Magazine Dealers 

You have a large technical audi­
ence that speaks English and is in 
need of the kind of microcomputer 
information that CW/Peterborough 
provides. 

Provide your audience with the 
magazine they need and make 
money at the same time. For details 
on selling Microcomputing, 80 
MICRO, inCider, HOT CoCo, 
RUN, jr contact : 

SANDRA JOSEPH 
WORLD WIDE MEDIA 

386 PARK AVE., SOUTH 
NEW YORK, NY 10016 
PHONE (212) 686-1520 

TELEX-620430 

168 • 80 Micro, October 1984 



P ASCALCULATIONS 


listing 2 continued 
errorinParameters: boolean; 


{ ) 

procedure inputMatrix(var a: matrix; va r 


rows,columns: integer); 

var 


i,j: integer; 

begin 

write( 'Enter the number of rows: '); 

readln(rows); 

write('Enter the number of columns: '); 

readln(columns); 

for i:= 1 to rows do 


for j:= 1 to columns do 

begin 

write( 'Enter element ',i:l,' ,' ,j:l,': '); 

readln(a{i,j]); 

end ; 


end ; { end procedure inputMa trix ) 
{ } 

procedure listMatrix(var a:matrix; rows,columns : intege r); 
var 

i,j: integer; 
begin 

for i:= 1 to rows do 

begin 

for j:= 1 to co lumns do 


write(a[i,j]: 8:3); 

writeln; 

end; 


end ; { end procedure listMatrix 
{ ) 

procedure addMatrix(var a,b,c: matrix; 
rows,columns: integer; va r cRows,cColumns: int eger ); 

var 
i,j: integer ; 

begin 
cRows:= rows ; cColumns:= columns; 
for i:= 1 to rows do 

for j:= 1 to columns do 
c[i,j] := a[i,j] + b[i,j]; 

end; { end addMatrix ) 
{ } procedur e multiplyMatri x (var a,b,c : ma trix; 

a_rows,a_columns,b_rows,b_co lumns: integer; 
var c_rows,c_columns: intege r); 


var i,j,k: integer; 

begin 

if a_columns<>b_rows then 


begin 

writeln('ERROR! '); 

errorinParameters := true ; 

end 

else begin 


for i:= 1 to a rows do 
for j:= 1 to b_columns do 


begin

c[i,j] := 0; 

for k:= 1 to a_columns do 


c [ i, j] : = c [ i, j] +a [ i, kl *b [ k, j l ; 
end ; 

c_rows:= a_rows; c_columns:= b_columns; 

end; { if ) 


end; { multiplyMa tr ix } 

{ } 


procedure chooseOption(var option : command); 

begin 


write ln( 'Opti ons: '); 

writeln( 'l. add matrices A and B'); 

writeln('2. multiply A* B'); 

writeln('3. multiply B *A'); 

writeln('4. terminate program '); 

readln{option.num); 


end; 

begin { main program } 

inputMatri x{first,fRows,fCo lumns); 

inputMatrix{second,sRows, sColumns); 

repeat 


errorinParameters:= false; 

chooseOption{option); 

case option.cmd of 


add: addMatrix{first,second,third, 
fRows,fColumns,tRows,tColumns); 

AxB: multiplyMatrix{first,second,third, 
fRows,fColumns,sRows,sColumns,tRows,tColumn s ); 

BxA: multiplyMatri x {second,first,third, 

10 ' gen e r ate p rime nu 

~ : ~E,- l NT A 2 
40 PRl?~T Tlt-1.ES 
50 5.7000 
6 0 OlM k' (7001 ) 

~: ;~~ r• l TO S 

90 Fll)•l 

100 NEXT 1 

110 FOR 1•0 TO S 
120 1P f(l)•0 THEN 
ue p .1tl•3 
140 K•l • P • · 190 
150 lF K>S 1.1! £1; 


160 P (K) •0 

17 0 i<.•K1P 
180 GOTO 15 0 
l 90 C•C+l 
200 NEXT l • t' 
210 PRINT c I p 
220 PRINT TIMES 
230 END 

·with Southern Software'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 1 second 
withonly 18% code expansion. And 
what performance results! The pro­
gram ran 3 'flMES FASTER than the 
Model 2000 , and 20 TIMES FASTER 
than the original Mod l/III uncom­
piled version. 

ACCEL3/4 is the PRACTICAL way to get 
better performing Basic programs. 

•Easy 	to u se , on-line with Basic , 
quick compilation. 

• 	Ultra-acceptcmt , 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 s999s 
all dos + s2 s/h 

EDIT 
Full screen editor tor basic an.ct 
SBE programs. Links with Basic 
tor an on-line expert word­
processor. FAR better program­
ming productivity. s40 

+s150 s/h 

**3% the cost of a Model 2000! 
(415) 681-9371 ...- 136 

sRows,sColumns,fRows,fColumns,tRows,tColumns); 
end; { case ) 
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LETTER -WRITER 	 PASCALCULATIONS 


THE "BEST" SOFTWARE IS GUARANTEED! 
TRY IT and LIKE IT, or 6ET a REFUND 

The 11achine code L-W is "A" rated b y 
Al ltnbtch' 1 "SOFTWARE REPORTS" for: 

EASY USE, DOCUNENTATION, FEATUHS 

- SCREEN DISPLAYED same as PRINTING. 
- Use ANY PRINTER* GRAPHICS options. 
- FULL PRINTING CONTROLS: Colu11n1, 

lines, pages, FORM LETTERS/LABELS, 
LEGALpaperLINENUNBERS*NASSNAILE~ 

- FULL TYPING CONTROLS: Copy/Novel 
Center/Insert/Delete--Characters / 
Words/Lines/Blocks/Columns/Files. 

- •OVER 50 ASCII Code/PHRASE typing 
insertions set up/stored by users. 

- •WARN START 1nd pre-set PAGE SAVE. 
- Split screen typing line, see old 

and new version •cancel changes. 
- Unmodified NI see/print lower case. 
- IHTER&RATED bookkuping ADD I SUB. 
- EASY ARROW KEYS CURSER moves: Up / 

Down/Right/Left Start/End-Lines / 
columns/page and WORD WRAP control. 

- OHE PIODE: Typ1/Ed1t/D1lete without 
switching •odes-NO TRAINING PERIOD. 

WE PAY TAX/USA SHIPPING. Try a L-W 
for 3 months. Like it or return it for 
a refund, less our S/H costs of S3.50. 

Nodel1 I, III/IV: TAPE 16K 123.99 
DISK 32K ( * Extr1 Futures l 137.99 

VE~BATIN SS/DD CB1g of 10 di sksl SU.99 

ASTRO-STAR ENTERPRISES 
5905 Stone Hill Dr. Infor•ation: 
Rocklin, CA 95677 (916> 624-3709 

Ord1r1: 1-100-622-4070 Ext . AS • 
in IL 1-800-942-7317 Ext. AS CE) 

ELECTRONIC 
COMPONENTS 

MANUFACTURERS OF QUALITY 

ELECTRONIC COMPONENTS 


• BATTERY CLIPS & HOLDER S 

• CABLE SE TS• CONNECTO R S • CAPACITOR!I 

•DISPLAYS e LED 1 • FUSES e JAC KS & PLUGS 

•KNOBS• LAMP S • POTENTIOMETERS 

• RF COILS • RELAYS e RESISTORS 

• S WITCHES• SEMICONDUCTORS• SPEAKERS 

•TE ST EQUIPMENT• TRANSFORMERS• TOOLS 

• WIRE l CABLE 

OVER 15 , 000 DIFFERENT ITEMS IN STOCKI 

• 	 Solei and Ord•r Ou\c • Phone ond Mo il 
Op•n fro"' 6:00Q,M.fPST) Q,d•rl w.tco111e 

• TEIMS: C.0 .0 ., Vi10. • Catolo91 Mailed 
MculerChorg• Ou11ide USA 


(Opef'I Auo1,1nti Avoiloblel. S.nd S2 .00 


MOUSER ELECTRONICS 
1143 3 WOODSIDE AVE .. SANTEE . CA 92071 
PHONE · (619) 449-2222 TWX 910 - 3~1-111~ 

V' 41fi 

Listing 2 continued 

if not(errorinParameters) then 

listMatrix(third,tRows,tColumns); 


until option.cmd=quit; 

end. 


End 

Program Listing 3. Student test program. 

program studentTest; 
type 

oCommand = (null, load, save, inputRec, print, quit); 

optionCommand = record 


case boolean of 

true: (num:0 •• 5); 

fa lse: (cmd: oCommand); 


end ; 
sRec = record 


name: array (1 .• 20] of char; 

id: integer; 

grade: char; 

numOfQuestions: 0 .• 100; 

answe r s : ar r ay (1 .• 100] of boolean; 

end ; 


sL i st = array [1.. 50] of sRec; 

{ } 


var 
studen t s : sList; 
opt ion: optionCommand; 
numOfRecords: 0 •• 50; 

{ } 
procedure inputStudentRecords(var s tudents : sL i st) ; 
var 

i: 	integer; 

{ } 


procedure enterStudentRecord(var s tudent: sRec ); 
var 

i: 	integ er; 

{ 


function getAnswer(num: intege r): boolean; 

var 


ch: char; 

beg in 


write('Enter answer to question number 1 ,i:l, 1 
: '); 


r ead ln(ch); 

if ch='T' or ch='t' then getAnswer := true 


else getAnswer := false; 

end ; 


begin 
with student do begin 

write( 'Ente r student name: '); 
readln(name); 

write( 'Ente r student id: '); 
readln (id) ; 

write( 'Enter s tud en t letter grade for this test : '); 
readln(grade); 

write( 'Number of questions on test: '); 
readln(numOfQuestions); 

for i:= 1 to numOfQuestions do 
answers[i] := getAnswer(i); 

end ; { with } 
end; { enterStudentRecord 

{ } 
begin { inputStudentRecords } 

write('How many student records to enter: '); 
r ead ln(numOfReco rds); 
for i:= 1 to numOfRecords do 

begin 

s tudents [i] :=students(!]; { initialize 

enterStudentRecord(students[i]);

end; 

end; { inputStudentRecords } 
{ } 

proceaure printStudentRecords(var students: sList); 
var 

i,j: integer; 
begin 

writeln('Student List'); 
writeln('There are ',numOfRecords:l,' records'); 
for i:= 1 to numOfRecords do 

with students[i] do begin
writeln( 'Name: ',name); 

writeln( 'ID: ',id:l); 

writeln( 'Grade: ',grade); 

for j:=l to numOfQuestions do 


begin 
Listing 3 continued 
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Listing Jcominued i f answers (j] = tr ue then write(j :l, ' =T ') 
e l se wr ite(j: l, '=F ' ); 

if j mod 10=0 then write l n; 
end ; { fo r j } 

end ; { with } 

end; { printStudentRecor ds } 


{ } 
procedure saveStudentRecords(var students: sList) ; 
var 

i : integer; 

recordFile: file ot sRec ; 


begin 
writeln( 'Enter name of output disk file ' ); 
rewrite(recordFile); 
wr i te l n( ' writing ',numOfRecords :l,' records'); 
for i:= 1 to numOfRecords do 

wr ite(recordFil e , stud en t s [i ]) ; 
c l ose ( recordFile ); 

end; { saveStudentRecords } 
{ } 

pr ocedure loadStudentRecords(var students : sLi st) ; 
var 

recordFile : file of sRec ; 
begin 

writeln('Ente r name of input disk fi l e') ; 
reset (recordFile) ; 
numOfRecords := 0; 
whil e not eof(recordFile) do 

beg in 

numOfRecords : = numOfReco rd s + l ; 

read(recordFi l e,students[numOfRecords]); 

end ; { while } 


c l ose (r ecordFile); 
writeln(numOfRecords:l,' student r ecords l oaded. '); 

end ; { loadStudentRecords } 
{ } 

procedure chooseOption(var option: optionCommand) ; 
begin 

writeln( ' Options:') ; 

writeln ( 'l. Load fi l e from disk'); 

write l n( ' 2. Save file t o disk'); 

writeln('3. Key in f ile'); 

writeln('4. Pr i nt fi l e '); 

writeln('S . Quit program'); 

r ead ln(option.num); 


end ; 

{ } 


beg i n { main program } 

repeat 


chooseOption(option); 

case opt i on . cmd of 


load: loadStudentRecords (students) ; 
save: saveStudentRecords(students); 
inputRec: inputStude ntRecords(students); 
print: printStudentRecords(students); 

end; 

until option.cmd = quit ; 

end . 


End 

Program Listing 4. Test-grading routine. 

procedure gradeTest(var s tudent : sRec) ; 

var 


i, wrongAnswer s , percentRight : integer ; 

begin 


{ sList[l] is the key } 

write l n (' Grading ', student . name); 

wrongAnswer s := 0 ; 

with sList [l] do 


for i:= 1 to numOfQuestions do 
if student . answers[i} <> answers[i] then 


begi n 

wrongAnswers := wr ongAnswers + l; 

write( ' Question ',i:l,' is wrong. '); 

writeln( ' Correct i s ', answers(i]); 

end; 


writeln( 'There are ',wrongAnswe r s:l ,' i ncorrect answe r s.'); 
percen t Right := round(numOfQuestions I wrongAnswers) * 100; 
case percen t Right of 

90 .• 100: student.grade := 'A'; 

80 .• 89 : student.grade:= ' B'; 

70 .• 79 : student.grade := 'C'; 

othe r wise student.grade := 'F'; 


end; { end of CASE s t a temen t }
writeln(student.name,' has a lette r grade of ',student.grade); 

end; { with } 
end; { grade } End 

,. 	FORTRS-80MODELS1,3&4.., 

IBM PC, XT, AND COMPAQ 

The MMSFORTH 

System. 


Compare. 

• 	The speed, compactness and 

extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-80 Models 1, 3 and 4. 

• 	An integrated system of 
sophisticated application 
programs: word processing, 
database management, 
communications, general 
ledger and more, all with 
powerful capabilities, sur­
prising speed and ease of use. 

• 	With source code, for custom 
modifications by you or MMS. 

• 	The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work­
shops and professional 
consulting. 

ml!ii[j§FORTH 

A World of 

Difference! 


• 	Personal licensing for TRS-80: 
$129.95 for MMSFORTH , or 
"3+4TH" User System with 
FORTHWRITE, DATA­
HANDLER and FORTHCOM 
for $399.95. 

• 	Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 

• 	Corporate Site License Exten­
sions from $1 ,000. 

If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653·6136 

,,j 
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THE NEXT STEP I by Hardin Brothers 

Double-Action Programming 

With the ZBO Chip 


When you run a program, 
whether it's in machine lan­

guage or Basic, it seems to run straight 
through from beginning to end. As 
programmers, you might think that a 
TRS-80's Z80 microprocessor is dedi­
cated to whatever task you're asking 
the computer to do. 

However, the Model I with an Ex­
pansion Interface, the Models III, 4, 
and 4P are really primitive multi-task­
ing systems. Several times a second, a 
clock "heart beat" interrupts the Z80 
and momentarily forces it to perform 
one or more tasks quite different from 
the main program it's running. 

You can use this multi-tasking abil­
ity to make your computer perform 
two chores simultaneously. For ex­
ample, while you're working with one 
program, you can run a simple timer 
that triggers a screen display when it 
reaches a given value. I find this 
useful when I'm using an electronic 
bulletin board; I set the timer to tell 
me when a certain amount of time 
has expired so I don't run up connect­
time or long-distance charges. My 
timer works with LDOS 5.1.4; you'll 
have to adapt it to your own DOS 
(see the Program Listing). 

Before fully explaining the pro­
gram, I'll discuss the theory behind us­
ing interrupts on the TRS-80. 

Two Types of Interrupts 

The Z80 chip recognizes two kinds 
of interrupts, both generated by the 
computer or a hardware peripheral. 
The most common type is a non­
maskable interrupt (NMI), meaning 
you can't use software to make the 
Z80 ignore it. A low signal on pin 17 
of the CPU alerts the Z80 chip to an 
NMI. When that signal arrives, the 
Z80 finishes the program instruction it 
is currently executing, places the con­
tents of the program counter on the 
stack, and then takes its next instruc­
tion from memory location 0066 hexa­
decimal (hex). 

An NMI is the hardware equivalent 
to the instruction CALL 0066H with 

~~11 
_, - - -'.IL 


only minor differences. On a Model I, 
you can only generate an NMI by 
pressing the reset button, sending the 
computer into its warm routine. The 
Models III and 4 use NMis as part of 
the disk interface, and their reset but­
tons are wired to the Z80's reset pin. 

Of more interest to most program­
mers are the maskable interrupts, since 
you can filter them out of the system. 
During time-critical tasks, such as disk 
and cassette access, you can tum off 
the interrupts with a Disable Inter­
rupts (DI) instruction (OF3H). 

In most other situations, you should 
leave the interrupts on with an Enable 
Interrupts (EI) instruction (OFBH), 
which maintains the system clock and 
opens up a path for other interrupts. 
The Model I with an Expansion Inter­
face uses maskable interrupts for disk 
access, the real-time clock, and RS­
232 processing. The Models III and 4 
use maskable interrupts for RS-232 
communications, input/output bus 
interrupts, the real-time clock, and 
1,500-baud cassette operations. 

The Z80 chip can operate in three 
different maskable interrupt modes. 
You can set the mode with Inter­
rupt Mode 1 (IMl), Interrupt Mode 2 
(IM2), or Interrupt Mode 3 (IM3) As­

sembly-language commands. Unfor­
tunately, the hardware in the Models 
I, III, and 4/ 4P only supports one 
mode, IMl. When you tum on or re­
set your computer, part of its house­
keeping (whether in ROM or in the 
RAM boot of a Model 4) is to set lMl. 
If you like to wear both a belt and 
suspenders, add the IMl command to 
any program you write that uses inter­
rupts, but it's generally unnecessary. 

The hardware uses pin 16 to alert 
the Z80 chip to maskable interrupts. 
When the Z80 is in IMl with inter­
rupts enabled, a signal on that pin 
makes the Z80 save the current pro­
gram counter on the stack and then in­
voke a restart to location 0038 hex 
(RST 38H), which is essentially the 
same as a CALL 0038H instruction. 
The Models I and III ROMs contain a 
JP 4012H instruction at 0038 hex, so 

~ 
The Key Box ~ 

Model ill 
32KRAM 
Assembly Language 
EDAS (Misosys) 
LOOS 
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DODOO 
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DODOO 

TRS-80 COMPUTERS 
100% PURE RADIO SHACK CALL TOLL-FREE 1-800-248-3823 

TANDY 2000 

REVOLUTIONARY TANDY 
TRS-80 MODEL 2000 
The Ultra- Performance MS-DOS 
Personal Computer That 's 
Twice the Speed of the IBM PC 

$217500 

MODEL 4 COMPUTERS 

26-5103 Tandy 2000 Two Disk .. 

26-5104 Tandy20001 Disk and 10MegHD . 

26- 5111 Monochrome Monitor. 

26-5112 Color Monitor . 

26 -5140 Hi Res Graphic Monochrome Board 

26-5141 Hi Res Color Graphics Chip. 

26 -5160 Internal 12BK Kit. ............. . 

26- 5311 Microsoft Multiplan. 

26-5352 dBase II (Data Base) ...... . .. . 

26-5330 Multmate .. 


BUSINESS COMPUTERS 

LIST 
PRICE 
$2750.00 
$4250.00 
$ 249.00 
$ 799.00 
$ 499.00 
$ 199.00 
$ 299.00 
$ 195.00 
$ 595.00 
$ 249.00 

OUR 
PRICE 
$2175.00 
$3475.00 
$ 175.00 
$ 599.00 
$ 375.00 
$ 169.00 
$ 250.00 
$ 160.00 
$ 499.00 
$ 205.00 

26 -1067 Model 4 16K Computer .. 
26 -1069 Model 464K 2 Drive Computer . 
26 -1 OBO Model 4P 64K Portable Computer . 
26-1122 64K Memory Expansion . 
26-1127 Model 4 Internal Drive 1 . 
26-1123 Model 3 to Model 4 Upgrade Kit. 
26-10B4 Model 4P Modem Board . 
26-1595 Super Scripsit Model 4 ... 
26 -2216 CP/M Plus Model 4. 

LIST 
PRICE 
$ B99.00 
$1299.00 
$1299.00 
$ 79.95 
$ 499.95 
$ 799.00 
$ 149.00 
$ 199.95 
$ 149.00 

OUR 
PRICE 
$ 740.00 
$ 950.00 
$ 950.00 
$ 75.00 
$ 415.00 
$ 675.00 
$ 127.00 
$ 169.00 
$ 127.00 

26-4005 Model 12 BOK2 Drive Computer . 
26-6004Model16B256K1 Drive Computer . 
26-6005 Model 16B 256K 2 Drive Computer . 
26- 6006 Model 16B 256K 15Meg HD Computer 
26-6017 Card Cage For Model 12 . 
26-6010 Model 12 To Model 16 Upgrade . 
26-4155 15 Meg Hard Drive Primary . 
26-4156 15 Meg Hard Drive Secondary . 
26-4157 Installation Kit for Primary Hard Disk . 

LIST 
PRICE 
$3999.00 
$4999.00 
$579B.OO 
$6999.00 
$ 199.00 
$1499.00 
$2495.00 
$1995.00 
$ 495.00 

OUR 
PRICE 
$2700.00 
$3175.00 
$3690.00 
$5150.00 
$ 169.00 
$1275.00 
$2000.00 
$1675.00 
$ 410.00 

MODEL 100 COMPUTERS COLOR COMPUTERS 

LIST OUR LIST OUR 
PRICE PRICE PRICE PRICE 

26-3B01 BK Model 100 Computer . 
26-3B02 24K Model 100 Computer . 
26- 3B04 AC Adaptor . 
26-3B05 Accoustic Coupler . 
26-3B 16 BK RAM Memory Expa
26-1409 Printer Cable . 
26-1410 Modem Cable .. 
26-3B09 Briefcase ... 
26-11 B3 Bar Code Reader. 
26-3B06 Disk Video Interface . 

nsion Chip. 

$ 599.00 
$ 799.00 
$ 5.95 
$ 39.95 
$ 119.95 
$ 14.95 
$ 19.95 
$ 49.95 
$ 99.95 
$ 799.00 

$ 4B5.00 
$ 590.00 
$ 5.00 
$ 34.00 
$ 95.00 
$ 12.70 
$ 17.00 
$ 42.50 
$ B5.00 
$ 660.00 

26-3127 64K Extended Color Co
26-3136 16K Extended Color Co
26-3029 Disk DriveOforColorCo
26-1161 Disk Drive 1, 2, 3, for Co
26-301 B Extended Basic Kit. 
26-3030 OS- 9 With Editor Asse
VIP Writer . 
VIP Cale . . . . . 
Telewriter Disk . 
Bolek Interface . . .... . . . .

mputer 2 .. 
mputer 2 . 
mputer . 
lor Computer . 

mbler. 

$ 259.95 
$ 159.95 
$ 349.95 
$ 279.95 
$ 39.95 
$ 69.95 

$ 205.00 
$ 149.00 
$ 299.00 
$ 230.00 
$ 34.00 
$ 59.50 

.$ 59.00 
. . . . . . .. $ 49.00 

. ............ 
. . .. .. 

... $ 59.00 

... $ 57.00 

RADIO SHACK PRINTERS OTHER MAJOR BRANDS 

26-1276 DMP-105 Dot Matrix Printer . 
26-1275 TRP-100 Portable Thermal Printer. 
26-1271 DMP-11050/25cps Printer . 
26-1255 DMP 120Printer120cps Matrix . 
26-1257 DWP-210 14cps Daisy Wheel . 
26-1277 DMP-430 24 Wire Matrix Printer . 
26 -1270 DWP-51 O 43cps Daisy Wheel. 
26-1274 DMP-2100P 24 Wire Dot Matrix . 

LIST 
PRICE 
$ 199.00 
$ 299.00 
$ 399.00 
$ 499.00 
$ 599.00 
$ B99.00 
$1495.00 
$1995.00 

OUR 
PRICE 
$ 169.00 
$ 230.00 
$ 299.00 
$ 3B5.00 
$ 4B5.00 
$ 745.00 
$1225.00 
$1650.00 

OUR 
COMPUTERS PRICE 
Sanyo. .. $Call 
Columbia . . ... . $Call 
Epson . .. .. $Call 
Franklin . .. $ Call 
Software . .. .$ Call 

PRINTERS 
Epson . . . .. 
C. ltoh . 

Okidata .. . .. . 

Star (Gemini) ... . 

Hayes Modems . 


OUR 
PRICE 

. .. $Call 

... $Call 
. .$Call 

.$ Call 
. .$ Call 

FOR ORDERS CALL 1-800-248-3823 
All prices and offen m ay be changed or withdmwn w i thou t notice. Ath•ert ised prices nre cnsh pr ices. For shipping, odd 2 % (minimu m shipping che r9 11 SJ .001 . C .0 .D . accepted. ( $4 .00 ch11r9e per ca rton on C .O.D . Call for further COO 

intormnt ion .) M .C ., Visa, AX. ndd 3%. 
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THE.NEXT STEP 


that various routines in RAM can han­
dle the interrupt signals. 

The first thing an interrupt-han­
dling routine must do is clear the inter­
rupt latch, a hardware gate that shows 
what generated the . interrupt signal. 
The Model I clears the interrupt latch 
by reading location 37EO hex with an 

instruction such as LDA,(37EOH). 
The Models III and 4 do this by read­
ing port OEO hex with an instruction 
such as IN A, (OEOH). The bit pattern 
in the A register after the read indicates 
what piece of hardware brought about 
the interrupt. 

Unless you're writing a communi­

cations routine, a disk driver, ot an in- · 
terface program for' a custom piece of 
hardware, you need only be concerned 
with interrupts that the real-time c\Ock 
produces. The Model I Expansion In­
terface includes a crystal-driven clock 
that interrupts the Z80 40 9mes each 
second. The Model m uses the ac cur-

Program Listing. Demonstration of interiupt-handler routines. 

,...........•....................
00100 
08119 ;* * 
00120 ;* Demonstration Interrupt
00130 ;* Handler Routines 
00140 ,;*..............•.....•.......••••• 
00158 
00168 ;Written for Model III with LOOS 5.l.3/5.l,4 
99178 I 
90188 ;Equates: 
88198 @KEYIN EQU 111140H ;Accept a line of input 
88288 @EXIT EQU 482DH ;Normal return to DOS 
88210 @TIME EQU 3036H ;Get time of day (hh:mm:ss) 
09228 @ADTSK EOU 403DH ;Add an interrupt task 
98239 @RMTSK EQU 4848H ;Remove an interrupt task 
08248 @RPTSK EOU 4043H ;Replace current task 
ee25e @KLTSK EOU 4046H ;Remove Current task 
08268 HIGH$ EOU 44llH ;Highest unused RAM address 
90270 @DSPLY EOU 4467H ;Display message on video 
08280 KFLAG$ EQU 429FH ;System Flag K 
09290 I 
09309 ;***** 
00310 The first section displays the current system 
00320 time and gets the termination time from the 
00330 user. No error-checking is done; if the user 
00349 enters an impossible time, the end message 
88359 ; will never appear, · 
09368 ;***** 
99379 
09388 ORG 5280H 
98390 LD HL,MSGl ;HL==> 1st message
11114110 CALL @DSPLY ;Put it on video screen 
80410 LD HL,BUFFl ;HL==> Buffer 
00420 CALL @TIME ;Time to buffer 
00430 LD (HL) ,ODB ;Put <CR> at end 
09440 LD HL,BUFFl ;BL==> buffer again
90450 CALL @DSPLY ;Display current time 
80460 LD HL,MSG2 ;BL==> Rest of message
09470 CALL @DSPLY ;Put it on screen 
90480 LD B,5 ;Input message length
004911 LD HL,BUFF2 ;HL==> input buffer 
0e50e CALL @KEYIN ;Input time to end 
011518 
00528 ••••• 
00538 Now the interrupt routines, along with the 
89548 necessary storage buffers, are moved to 
80559 high memory. Then control is returned to 
09560 DOS through the normal 482DH exit. 
09579 ***** 
09580 

005911 LD HL,(HIGH$) ;HL ==> Top unused RAM 

88600 LD BC,LAST-TCB ;BC = Lerigth of routines 

00610 XOR A ;Clear Carry Flag

80628 SBC HL,BC ;Find new HIGH$ value 

00638 LD (HIGH$),HL ;And save it 

00640 INC HL ;HL = new TCP address 

09658 PUSH HL ;Save for later 

00660 LD DE,0015H ;'offset from TCB to TASK 

98670 ADD HL,DE ;Find new TASK address 

006811 LD (TCB) ,HL ;Store address in TCB 

1111690 POP HL ;Recover load address 

097011 LD DE,TCB ;DE ==> current addr. 

88718 EX DE,HL ;DE ==> new address 

88728 ;Ht ==> current addr. 

88738 PUSH DE ;Save new address 

89748 LDIR ;Move it all 

087511 POP DE ;DE ;c) New TCB 

00760 LD A,S ;Use slot 8 

11117711 CALL @ADTSK ;Add task to chain 

0117811 JP @EXIT ;Back to DOS 

11117911 1 

011809 ;*****

008111 ; The initialization messages

11118211 ;***** 

0118311 I 

1111848 MSGl DB OAH,'Interrupt Timer',BAH,BAH

110858 DB •current system time is:',BDH

11118611 ; 

1111878 MSG2 DB 0AH,'Enter target time:',OAH

008811 DB • (hh:mml ',eDe

1111898 

1189011 ;*****

1111918 The interrupt routines. 

1189211 Memory requirements:

011938 
 The first two bytes must point to the beginning
011948 of the first routine,

1111959 

118969 Space must be allocated for the buffers: 


98978 BUFFl holds the current system time as 
08988 hh:mm:ss<CR> (9 bytes) 
00990 I BUFF2 holds the target time as 
01080 hh:mm<CR> (6 bytes) 
018i0 
01920 I On entry to the interrupt ·routine, IX~=> TCB 
01030 ; ***** 
01840 I 
01050 TCB DEFW TASK ;TCB==>Start of routine 
01860 COUNT DB 128 ;4 • 38 sec (Mod III)
81870 ;Use 5*39 = 159 on Mod 
01880 BUFFl DS 9 ;Space for system time 
01898 BUFF2 DS 6 ;Space of user input 
81100 ; 
01110 I***** 
01120 TASKl merely waits 39 seconds (using the counter 
01130 I byte) and, at the end of that time, invokes 
01140 I TASK2 on the NEXT clock interrupt. 
01150 ;***** 
01160 I 
01170 TASK CALL @RPTSK ;Set TASKl as roatine 
01180 TASKl DEC (IX+2) ;Decrement counter 
01190 RET NZ ;Leave if not yet zero 
01200 CALL @RPTSK ;Otherwise set next task 
01219 ; ••••• 
01220 TASK2 checks the target time against the. current 
01230 system time. If no match is found, it resets the 
01240 ; counter byte and invokes TASKl again. 
01250 I***** 
01260 I 
01270 TASK2 PUSH IX ;Transfer IX address 
012811 POP HL , to HL 
01290 INC BL ;Point BL 
013110 INC BL to 
01310 INC BL BUFFl 

01320 CALL @TIME ;Get time in BUFFl 
111330 LD A, (IX+3) ;First byte in A 
01340 CP (IX+l2) ;First byte of target
01350 JR NZ,NOTNOW ;Go if no match 
01360 LD A, (IX+4) ;2nd byte of time 
01370 CP (IX+l3) 
01380 JR NZ,NOTNOW iGo if no match 
01390 LD A, ( IX+6) ;4th byte of time 
01400 CP ( IX+l5) ; (skip ': ') 
01419 JR NZ,NOTNOW ;Go if no match 
01420 LD A, (IX+7) ;5th byte of time 
01430 CP (IX+l6) 
01440 JR Z,NOW ;Go if times match 
01450 NOTNOW LD ( IX+2) ,128 ;Reset counter 
01460 JR ·TASK ;Set TASKl again 
01470 I 
01480 ; ***** 
01490 When the target time is found, a new set of 
01500 I tasks is placed in the chain. 
01510 I The first routine displays the word TIME at 
01520 I the center of the top screen line. 
81530 I***** 
01540 I 
01550 NOW CALL @RPTSK ;Set next task in chain 
01569 LD BL, 'IT' ;Get 2 chars of message
01570 LD (3ClEH),BL ·;Put on screen 
01580 LD HL, 'EM' ;Get next 2 characters 
01590 LD (3C20H) ,HL ;Put on screen 
016eB CALL @RPTSJ ;And set next task 
01618 I 
01620 ;***** 
0l638 I The final interrupt task places 4 underline 
0l640 I characters where the word TIME was, then checks 
01650 for a <PAUSE> character (<SHIFT><@>). If no 
01660 I <PAUSE> is found, control returns to the TIME 
01670 routine. Otherwise, the entire set of routines 
01680 I is dropped from the interrupt chain via @KLTSK. 
01690 I Notice that the high memory used by the routines 
01700 I is not recovered. 
01718 1***** 
01720 I 
01730 BLANK LD HL,95F5FH ;HL = 2 underlines 
01740 LD (3ClEB),BL ;And put on screen 
01750 LD (3C29H),HL 1 twice 
01760 LD A, (KFLAG$) ;Get system flag K 
01770 AND ee011e01eB ;Check for <PAUSE> 
01780 JR Z,NOW ;Go if no pause
01790 CALL @KLTSK ;Remove TASK from chain 
01809 I if <PAUSE> pressed
01818 LAST EQU $ ;Mark end for relocation 
01828 END 52888 

End 
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THE NEXT STEP 


rent line to generate a clock interrupt 
30 times a second. The Model 4 (in 
either Model III or 4 mode) uses the ac 
current line to generate either 30 or 60 
interrupts per second, depending on 
the system speed. 

By using the clock interrupts, you 
can write programs that share the Z80 
with other programs. Normally, you 
consider an interrupt-driven program 
a background task, while the main 
program executing in memory is called 
the foreground program. Background 
tasks include such things as a blinking 
cursor, type-ahead facilities, and de­
spooling a printer file. 

If you're using a DOS other than 
TRSDOS, your manual includes the 
necessary information for adding in­
terrupt-driven routines. If you're us­
ing TRSDOS 6.X, you need the Model 
4 Technical Reference Manual to find 
that information. Remember that 
background tasks need to be short; if 
they're too long, the foreground pro­
gram never gets to work. 

LOOS 5.1.3 I 5.1.4 
@ADTSK <4410 hex> [4030 hex] 
@KLTSK <4419 hex> [4046 hex] 
@RMTSK <4413 hex> [4040 hex] 
@RPTSK <4416 hex> [4043 hex] 

Model I TRSDOS 2.3 
Has the same tasks at the same addresses 

as Model I LOOS, though the TRSDOS 2.3 
manuals do not document those addresses . 

Model m TRSDOS 1.3 
Does not have a task processor available 

in RAM. 

NEWDOS80 2.0 
@ADTSK <4410 hex> [447B hex] 

@RMTSK <44 13 hex> [4413 hex] 

DOSPLUS 3.5 
@ADTSK <4410 hex> [4413 hex] 
@RMTSK <44 13 hex> [4416 hex] 

MULTIDOS 
@ADTSK <4410 hex> [4402 hex] 
@RMTSK <44 13 hex> [4405 hex] 

TRSDOS 6.X and DOSPLUS 4.0 
@ADTSK SVC# 29 
@RMTSK SVC# 30 
@KLTSK SVC# 32 
@RPTSK SVC# 31 
@CKTSK SVC# 28 

(@CKTSK checks a task slot to determine if 
it is currently active or unused .) 

Table. Interrupt task processor DOS rou­
tines. The Model I addresses are shown in 
the <> brackets. The Model Ill addresses 
are in the [ ] brackets. I used LDOS task 
names throughout for consistency. See your 
manualfor specific details about your DOS. 

"' See List of Advertisers on Page 176 

A Demonstration 

Every DOS except TRSDOS 1.3 in­
cludes routines to add or delete back­
ground tasks (MUL TIDOS calls them 
foreground tasks), though those rou­
tines are undocumented in the TRS­
DOS 2.3 manual. Each DOS handles 
the routines differently, and I wrote 
this month's demonstration program 
for Model III LDOS 5.1.4 because 
LDOS has the clearest documentation 
and its routines are the easiest to use to 
interrupt task handling. Once you un­
derstand the program, you should be 
able to adapt it to your own DOS. 

The program displays the current 
system time and asks for a target time 
in hours and minutes (it ignores sec­
onds) , then relocates the working in­
terrupt task to high memory and pro­
tects it there by resetting the HIGH$ 
pointer. 

If you're unfamiliar with LDOS, 
you might wonder about the $ and @ 
characters in the program labels. The 
LDOS manual describes memory lo­
cations and routines available to pro­

grarnmers, and the Model 4 Technical 
Reference Manual continues with 
these conventions. Any label that 
begins with an @ is a DOS routine 
normally available for access by other 
programs. Any label that ends with a $ 
is a memory location or table that's al­
so available to other programs. 

My demonstration program isn't 
complex, but you need to understand 
how LDOS (and other DOSes except 
TRSDOS 1.3) handles interrupt tasks. 
LDOS maintains 12 slots for clock-in­
terrupt routines. The first eight (slots 
zero through 7) are low priority; rou­
tines added to those slots are called on 
every eighth clock beat (5 times a sec­
ond on a Model I, 15 times every 4 sec­
onds on a Model III). The top 4 slots, 
numbered 8-11, are used for high­
priority tasks that are called every clock 
beat. Some slots are designated for 
system functions and options, others 
are available to programmers. 

When the hardware clock sends an 
interrupt signal, the Z80 jumps to 
0038 hex, then to 4012 hex, and from 

80 Micro, October 1984 • 175 



BC LIST OF ADVERTISERS 


Reader Service Number Page 

166 A&JMicroDrives .. .85 
233 AddmasterCorp. . ... 193 
82 Aerocomp Inc. . ... . . .. . . . . .... 112, 113 

215 Alcor Systems . . . ..... . . .. ...... 165 
136 Al len Gelder Software ... . ...... 169 
140 Allied Systems Company .. 128 
476 Alpha Bit Comm., Inc. . . . .... 182, 206 

17 Alpha Products Company ........ 15, 17, 19 
99 Alpha Technology . . . . . . . . . . . .......... 168 

374 Alps ...... 95 
342 Amherst Equipment Corp ....... .. , . . . . . . . 55 
141 An itek Software Products ........ . .. . ... 23 
390 Applied Microsystems Inc ..... . . . •.•. . ..... 37 

ASAP Inc. . .............•.•.... 189 
383 Astro·Star Enterprises .. 170 
375 At Home With Basics ...... . . . . . • . . . . . .. . 149 
300 B.T. Enterprises. . ... 191 
152 BCCOMPCO .................... • . . .... 196 

Beck Mfg. . 188 
7 Bible Research Systems . . . . . . . . . • . . . . . . . 175 

180 Bill Cole Enterpris~s Inc. . .. 183 
381 Bodex Corporation .... 87 
256 Borg Indust ries . 198 
414 ChattanoogaSystemsAssociates . 197 

86 Compulogic ....................... . ... . . 53 
119 Computents.. . . 195 
357 Computer Fri ends ..... . . . . ...•. •. . . . .... 121 

18 Computer Plus. . . . . 157 
94 Computrol .... 11 7 

190 Creative Computer ... . .. . .... •.•........ 165 
223 Crest Software .. . .... 186 

Curtis Mfg. Co ........ ..• .• .. . . .. . . .... 42, 43 
239 D & A Research . . . . . . . . . . . . . . . . . 122 
27 Design Software . . . . . . . . . . . . . ..... 193 

282 DFWComputerCenter ................ 53, 155 
183 Diaz Enterprises . . . . . .. 167 
367 Digital Images . . . . . . ....•. • . ...... . 197 

48 DISKS-N-DATA ... . .204 
204 Diskcount Data . . . ... .90, 91 

Di skette Connect ion . . . . . . . • . . . . . . . .. 195 
62 Di splayed Video ........ . . . . •.. . . .... 160, 161 


80 Micro 
Adv.ad .. 153 
Back Issues ... .. .•. • .. . ..... 180,201 
Dealer Sell .. 153 
Foreign Dealers .. 168,201 
Load80 ............ . ... 96 
Mailing List. .. . . . ... 154, 165 
Moving ... 191 
Subscriptions. . . . . 33, 65 
Subscript ion problems .. .. 197 
University Microfilms ..... 193 
Young Programmers . . . .. 203 

114 E J B Elect ronic Systems .. .•. . .•. . ... . 167 
125 E-C Data . . . . . . . . . . . . . . . . .. 208 
216 EAP Company . . . . . . . . . . . . . . . . . • . . . . . 131 
85 Educational Micro Systems ..... .•. . .. ..... 53 

Reader Service Number Page 

45 Electric Webster . . . . . . . . . • . . • . . . . . . . 127 
144 Elek·Tek, Inc. . . . . . . . . . . . • . . . . . ... 187 
214 Fort Worth Computers ...... , .... , ... . . 67, 117 
496 Good Software Corp.... . . . . . ........... . . 153 
103 Good Software Corp. . . .... .. 151 

9 H & E Computronics ... Giii , 59, 61, 63 
355 H.D.P. . . . . . . . . . . . . ..... .. . 122 
120 Handy&Associates .......... 64 
61 Harmon Hardware & Supply .. . . 193 

455 Hard Drive Speciali sts..... . .. 136, 137 
Hewlett Packard .. 13 

66 Hi Desert Software .. 128 
153 Holmes Engineering Inc. . .... 109 
175 Howe Software ......... 87 
321 Humphrey Instruments Inc............. 123, 193 
46 Hypersoft. . ... 180 

425 Indiana Software Development Co. . .... . 148 
284 lnfocom . . . . . . . . . . . . . . . . 7 
222 International Software 2000 .. . ....... 180 
126 J MG Software International ....... 89 
534 Jameco Electronics . . . .. 93 
229 JR M Publications. . . 189 
389 Just Software. . . . . . .... 191 
420 Justin Inc.... . ..... .. 95 
485 Kalglo Electronic Co. Inc . . . . . . . •. . ..•. . .. . 131 
462 Langley-St. Clair, Inc. . . . . . . . • . . . . .... CIV 

73 Larry Foltf Computing ......... , ....•..... 129 
261 Logical Systems Inc. . . . . . .... •. . ..•. . .. . . 49 
112 Lynn Computer Service. . 103 
241 Marathon Software .... 199 
423 Market Masters .... 4 
250 Marymac . . . . . . . . . . . . . . . . ....... 198 
146 May Computing . . . . . . . . . . . .154 
111 McSystems .... 189 

Micro Data Supplies. . .. 25,26, 27, 28 
409 Micro Design . . . .. 30 
463 Micro Design ... 31 
526 Micro Software Systems . . . . . .... 34 
434 Micro-Ed . . . .. .94 
464 Micro·Labs Inc. . . . . .. .. .. • . . . . . 152 
380 Microtech Export s Inc. . 148 
137 Miller Microcomputer Services... . ... 171 
107 Mi sosys .66 
411 Montezuma Micro .............. .. ........ 73 
416 Montezuma Micro . . . 105 
415 Mouser Electronics. .. . .. 170 

Mumford Micro Systems. . ... 207 
New Classics Software. . . . . . . . 51 

413 New Directions . . . . .... . •.. . ...... 177 
55 Newsoft/Soft ware Success ..... 77 

232 Nocona Electronics ............•. . . . , .... 179 
54 Nodvi ll Software .. 193 

541 Northern Technology Corp. .. . ... 195 
95 Northwest Computer Algorithms . . .. 204 

NRI Schools . . .. 101 
36 Omnlsoft Research . . . . . 107 

151 Orion Inst ruments..... . ... 200 

Reader Service Number Page 

207 Pacif ic Exchanges . . 128, 189, 193, 197 
324 Pelffek ...... 32 
124 Perry Computers . . . . ... 173 
176 Personal Computer Products . . 75 
290 Pickles & Trout. . ... 119 
306 Powersoft . . . . . .. . . 55, 77, 78 

76 The Producer . . . .... 68, 69 
449 Prof Jones/Frogg House . . . ......... . .... 50 
248 Programmer and Associates Inc. . . . .. 66 

91 Prosoft .. .. . 9 
30 Prosoft . . . . . . . . . . . . . . . 1 O, 11 

1 Prosoft . . . . . . . . • . • . . . • . . . . . . 80 
2 Prosoft ........81 

69 Protectall Corp ........... , . . 197 
194 Quant Systems . . . . . . . . . . • . ... 123 

75 Radio Shack . . . .... . . .. . • ..... Cl/ , 1 
394 Ramona Enterprises . . . . . .. . . 193 
234 Rapidynamic Software Inc... . . .. . 151 
253 Rapidynamic Software Inc. . .. 192 
129 Remsoft Inc..... . .... 181 
246 Renrad Systems ....... ... .•.•.. ... 197 
265 Ridge-Tech . . . . . . . . . . . . . . . ........... 93 

83 Robert Nicolai .... . .......... 189 
343 Rogo Computer Products . . . . 197 
368 Safeware . . . ........ . . .. . •.• . ... . . 66 
421 SBT Corporation . . . . . . . . . . . . . . . .159 
510 Scott Tasso Assoc iates ........ • . •..... 197 

22 The Soft Place .. . ............• . ..... . 127 
396 Soft ronicsComputerSystems. . 102 
116 SoftronicsComputer Systems. . .... 93 
80 Software One . . . 186 

360 Software Products International ... 2, 3 
Software Support . . ...... .82, 83 

39 Starbuck Data Co. . .197 
71 Sublogic Communications Corp. . .... 202 

285 Su n Research Inc. . 150 
89 Sun Software . .. 129 

456 SunlockSystems. . ... 11 7 
266 T/Maker ....... 20 
189 Tab Sales .. . .......... . . ...... 183 
347 Ta lley Communications . . . . . . . . . . . . .. 189 
257 Technology Enhancement . 182 
59 Texas Computer Systems...... .. ... . . . . . 41 
81 Total Access ... .. . . . ..•. .... 147 
67 TPS Micro. . 189 

412 Trilobyte.. . •. ... . . . .. ... 127 
227 Trisoft ... . .... 167 
32 TVG Systems . . . . . . . . • . .. . ...... 131 

Vespa Computer Outlets. . . . . • . . . . . . . . . 201 
19 Walk Soft Programs ...... 55 

378 Wayne Green Enterprises . . ....... 79 
87 Welsh Systems . . . . . . • . . . . . .. .64 
93 Wildwood Data Systems. . ...... 192 
37 ·Wiley Inc. . . . . . . . . . . . . . . . . . 205 

123 Wilson Technica l Services . 129 
418 Wind River Software Service. .. . . .. 177 
279 Zygotron . . .... . •.• . ..... 193 

For further information from our advertisers, please use the Reader Service card. *This advertiser prefers to be contacted directly. 

Advertising Sales (603) 924-7138 
or (800) 441 ·4403 West Coast Sales (415) 328·3470 

176 • 80 Micro, October 1984 



1

READER SERVICE----­
Reader Service: To receive more information from any of the advertisers in this Issue of 80 Micro circle th•This card valid until November 30, 1984 
number on the Reader Service Card that corresponds with the Reader Service number on the ad In which 

A gn ~6rage, how many of each issue's proga4~~istings do you actually type in? you are lnterested:You will find numbers, preceded by a ...-, near the logo of each advertiser. Complete the 
entire card, stamp, drop Into a mailbox and In 4- 6 weeks you will hear from the advertiser directly.

0 2.1 	 0 5. 4 
0 3.2 	 D 6. 5ormore 

B. On a scale of 1 (never) to 5 (always). please rate 80 Micro for the following· 
_ 1. Rf!:views useful _ 4. Programs bug.free · 

- 2. Ut11l~ les useful _ 5. Material understandable 

- 3. Business programs useful _ 6. Articles easy 10 read 


C. ~hf.'J7i~u;r~~~~l~~pticatlon for your TR~~?G~~e;;~ one only. 

0 2. Business O 6. Hobby 
0 3. Freelance clerical O 7. Other home use 
0 4. Education O 8. Other 

0 . Which of !he following peripherals do you own? 

g~ : ~:r~~e~rive(s) § ~ : ~~s~~~g!~=~~~s 
0 3. Modem 0 8. Light pen 
0 4. Voice synthesizer O 9. Cassette recorder 
0 5. Plotter 

E. Do you own a computer'? 
0 1. Yes 
0 2. No 

F. Do you own a computer Iha! Is not a Tandy model? 
0 1. Yes 
0 2. No 

G. What type ol TRS-80 do you own? 
0 1. Model I 0 6. Model t00 
0 2. Model lll t2 0 7. Model 2000 
0 3. Model Ill 0 8. Pocket Computer 
0 4. Model 414P 0 9. Color Computer 
0 5. Model t61168 

H. Which of the following operating systems do you use? 
0 1. TASDOS 0 4. DOS PLUS 
0 2. LOOS 	 0 5. MSDOS 
0 3. NEWDOS 0 6. CP/M 

I. Do you ever write AssembJy.Janguage programs? 
o 1. Yes 

0 2.No 


J . II offered a choice, how would you prefer to purchase LOAD.SO? 
_ 1. 6 month subscription 
_ 2. 12 month subscription 

1= ~: ~~~fn8~ ~~~~;~~! ~~ a lime 

L 	Which of the following columns do you read? Please rate them on a scare of 1 (seldom 
read) to 5 (always read). 
_ 1. Side Tracks _ 5. The Next Step _9.Reviews 
_ 2. Feedback Loop _ 6. Project 80 _ 10. Pulse Train 
_ 3. Reader Exchange _ 7. New Products _ 11. 2tKXl Pulse 
_ 4. Pascalculat lons _ 8. Basic Takes _ 12. BBS Express 

M. Uyou are not a subscriber please cfrcle 500. 

t 6 11 16 21 151 156 161 166 171 301 306 311 316 32 1 451 456 461 466 471
2 7 12 17 22 152 157 162 167 172 302 307 312 317 322 452 457 462 467 472 3 8 13 18 23 153 158 163 168 173 303 308 313 318 323 453 458 463 468 473 4 9 14 19 24 154 159 164 169 174 304 309 314 319 324 454 459 464 469 474 
5 10 15 20 25­ 155 160 165 170 175 305 310 315 320 325 455 460 465 470 475 

26 31 36 41 46 176 181 186 191 196 326 33 1 336 34 1 346 476 481 486 491 496
27 32 37 42 47 177 182 187 192 197 327 332 337 342 347 477 482 487 492 497 
28 33 38 43 48 178 183 188 193 198 328 333 338 343 348 476 483 488 493 498
29 34 39 44 49 179 184 189 194 199 329 334 339 344 349 479 484 489 494 499
30 35 40 45 50 180 185 190 195 200 330 335 340 345 350 480 485 490 495 500 

51 56 61 66 71 201 206 211 216 221 351 356 361 366 371 501 506 511 516 521
52 57 62 67 72 202 207 212 217 222 352 357 362 367 372 502 507 512 517 522 
53 58 63 68 73 203 208 213 218 223 353 356 363 368 373 503 508 513 518 523 
54 59 64 69 74 204 209 214 219 224 354 359 364 369 374 504 509 514 519 524 
55 60 65 70 75 205 210 215 220 225 355 360 365 370 375 505 510 515 520 525 

76 81 86 91 96 226 231 236 241 246 376 381 386 391 396 526 53 1 536 54 1 546 
77 82 87 92 97 227 232 237 242 247 377 382 387 392 397 527 532 537 542 547 
78 83 88 93 98 228 233 238 243 248 378 383 388 393 398 528 533 538 543 548 
79 84 89 94 99 229 234 239 244 249 379 384 389 394 399 529 534 539 544 549 
80 85 90 95 100 230 235 240 245 250 380 385 390 395 400 530 535 540 545 550 

101 106 11 1 116 121 251 256 261 266 271 40 1 406 411 416 421 551 556 561 566 571 
102 107 112 117 122 252 257 262 267 272 402 407 412 417 422 552 557 562 567 572 
103 108 , 13 118 123 253 256 263 268 273 403 408 413 418 423 553 556 563 568 573 
104 109 114 119 124 254 259 264 269 274 404 409 414 419 424 554 559 564 569 574 
105 110 11 5 120 125 255 260 265 270 275 405 410 415 420 425 555 560 565 570 575 

126 131 136 141 146 276 281 286 291 296 426 431 436 441 446 576 561 566 591 596 
127 132 137 142 147 277 282 287 292 297 427 432 437 442 44 7 577 582 587 592 597 
128 133 138 143 148 278 283 288 293 298 428 433 438 443 448 5 78 563 588 593 598 
129 134 139 144 149 279 284 289 294 299 429 434 439 444 449 579 584 569 594 599 
130 135 140 145 150 280 285 290 295 300 430 435 440 445 450 560 585 590 595 600 

City______________State._____Zip ___ _ 

80 Micro • October 1984 

READER SERVICE---------­
This card valid until November 30, 1984 

A g n t'~:rage, how many ol each issue's pr~a4~~! stings do you actually type In? 

0 2. 1 	 0 5. 4 
0 3.2 	 0 6.5ormore 

B. On a scale ol 1 (never) to 5 (always), please rate 80 Micro for the following: 
_ 1. Reviews useful _ 4. Programs bug.free 
_ 2. Utllllies useful _ 5. Materlal understandable 
_ 3. Business programs useful _ 6. Articles easy to read 

C. What Is your major appllcatlon for your TRS80? Check one only.
0 l. Word processing 0 5. Games 
0 2. Business 0 6. Hobby 
0 3. Freelance clerical 0 7. Other home use 
0 4. Education 0 8. Other 

O. Which ol the following perlpherals do you own? 

g~~ ~;i~~e~rlve(s) 8~ : ~s~~g!~=~ 
0 3. Modem 0 8. Light pen 
0 4. Voice Synthesizer 0 9. cassette recorder 
0 5. Ploller 

E. Do you own a computer'? 
0 1. Yes 
0 2.No 

F. Do you own a computer thal Is not a Tandy model? 
0 1. Yes 
0 2. No 

G. What type ol TRS80 do you own? 
0 1. Model I 0 6. Model 100 
0 2. Model IU12 0 7. Model 2000 
0 3. Model Ill 0 8. Pocket Computer 
0 4. Model 4/4P 0 9. Color Computer 
0 5. Model 161168 

H. Which of !he following operating systems do you use? 
0 1. TRSDOS 0 4. DOSPLUS 
0 2. LOOS 0 5. MSDOS 
0 3. NEWDOS 0 6. CPIM 

L Do you ever write Assembly-language programs? 
0 1. Yes 
0 2. No 

J. 11 offered a choice, how would you prefer lo purchase LOAD.SO? 
_ 1. 6 month subscription 
_ 2. 12 month subscription =~: ~~~~:~ ~~~1~~~~i~~ a lime 

L 	Which of the following columns do you read? Please rate them on a scale of 1 (seldom 
read) to 5 (always read). 
_ 1. Side Tracks _ 5. The Next Step _9. Reviews 
_ 2. Feedback Loop _ 6. Project BO _ 10. Pul se Train 
_ 3. Reader Exchange _ 7. New Products _ 11 . 2IXx:> Pulse 
_ 4. Pascalculatlons _ 8. Basic Takes _ 12. BBS Express 

M. lf you are not a subscriber please circle 500. 

Reader Service: To receive more Information from any ol the adverti sers In this Issue of 80 Micro circle the 
number on !he Reader Service Card !hat corresponds with the Reader Service number on the ad In which 
you are Interested. You will find numbers, preceded by a .., , near the logo of each adverti ser. Complete Iha 
entire card, stamp, drop Into a mailbox and In 4-6 wHka you wlll hear from the advertiser directly. 

1 6 11 16 21 151 156 161 166 171 301 306 311 316 321 451 456 461 466 471 
2 7 12 17 22 152 157 162 167 172 302 307 312 317 322 452 457 462 467 472 
3 8 13 18 23 153 158 163 168 173 303 308 313 318 323 453 458 463 468 473 
4 9 14 19 24 154 159 164 169 174 304 309 314 319 324 451\ 459 464 469 474 
5 10 15 20 25 155 160 165 170 175 305 310 315 320 325 455 460 465 470 475 

26 31 36 41 46 176 181 186 191 196 326 331 336 34 1 346 476 481 486 491 496 
27 32 37 42 47 177 182 187 192 197 327 332 337 342 347 477 482 487 492 497 
28 33 38 43 48 178 183 188 193 198 328 333 338 343 348 478 483 488 493 498 
29 34 39 44 49 179 184 189 194 199 329 334 339 344 349 479 484 489 494 499 
30 35 40 45 50 180 185 190 195 200 330 335 340 345 350 480 485 490 495 500 

5 1 56 61 66 71 201 206 21 1 216 221 351 356 361 366 371 501 506 511 516 521 
52 57 62 67 72 202 207 212 217 222 352 357 362 367 372 502 507 512 517 522 
53 56 63 68 73 203 208 213 218 223 353 358 363 368 373 503 508 513 518 523 
54 59 64 69 74 204 209 214 219 224 354 359 364 369 374 504 509 514 519 524 
55 60 65 70 75 205 210 215 220 225 355 360 365 370 375 505 510 515 520 525 

76 8 1 86 91 96 226 231 236 241 246 376 381 386 391 396 526 531 538 541 546 
77 82 87 92 97 227 232 237 242 247 377 382 387 392 397 527 532 537 542 547 
78 83 88 93 98 228 233 238 243 248 378 383 388 393 398 528 533 538 543 548 
79 84 89 94 99 229 234 239 244 249 379 . 384 389 394 399 529 534 539 544 549 
80 85 90 95 100 230 235 240 245 250 380 385 390 395 400 530 535 540 545 550 

101 106 111116121 251 256 261 266 271 401 406411 416 421 551 556 561 566 571 
102 107 112 117 122 252 257 262 267 272 402 407 412 417 422 552 557 562 567 572 
103 108 113 118 123 253 258 263 268 273 403 408 413 418 423 553 556 563 568 573 
104 109 114 119 124 254 259 264 269 274 404 409 414 419 424 554 559 564 569 574 
105 110 115 120 125 255 260 265 270 275 405 410 41 5 420 425 555 560 565 570 575 

126 131 136 141 146 276 281 286 291 296 426 431 436 441 446 576 561 566 591 596 
127 132 137 142 147 277 282 287 292 297 427 432 437 442 447 577 562 567 592 597 
128 133 138 143 148 278 283 288 293 298 428 433 438 443 448 578 583 588 593 598 
129 134 139 144 149 279 284 289 294 299 429 434 439 444 449 579 564 569 594 599 
130 135 140 145 .150 280 285 290 295 300 430 435 440 445 450 580 565 590 595 600 

Name·---------------------------~ 


Address·-----'--------------------~ 


City_______________State._ _ ___Zip. _____ 
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THE NEXT STEP 


there to an interrupt-handling routine. 
That routine (which is a part of DOS) 
checks the type of interrupt that has 
occurred; if it's a clock interrupt, the 
routine sends program control to a 
task processor. The task processor de­
cides which tasks in which slots should 
get attention on this clock interrupt, 
and calls each of those tasks in order. 
However (and this is where things 
become a little tricky), the address the 
task processor finds in the task slot is 
not the address of the corresponding 
interrupt routine. 

Each task slot contains a 2-byte 
pointer to a data structure called a task 
control block (TCB). The TCB begins 
with the 2-byte address of the interrupt 
task, and may contain any other bytes 
of information you want. To get to the 
actual interrupt task, the task proces­
sor first saves all registers (except the 
prime set and, in the Model I, the IY 
register) and loads the IX register with 
the address in the task slot. Then it 
jumps to the address to which the val­
ue in the IX register points. Therefore, 
the task slots are a set of pointers to 
pointers to routines. 

This double indirection is not sheer 
madness. In fact, it makes program­
ming much simpler. Your interrupt 
routine can store information such as 
counter bytes or internal buffers in the 
TCB and then find that information 
with an offset from the IX register . The 
first byte of such storage is at IX+ 2 
when you call the task program. 

LDOS provides four task-handling 
routines to further simplify program­
ming interrupt routines. The first, 
@ADTSK, places the address con­
tained in the DE register in the task 
slot indicated by the value in the A reg­
ister. A second routine, @RMTSK, 
removes a task from the slot number 
indicated by the value in the A regis­
ter. All DOSes except TRSDOS 1.3 
provide these routines (see the Table). 

The other two task handlers are 
unique to LDOS. @KLTSK removes 
the currently operating task from its 
task slot. An interrupt program can 
use @KL TSK to remove itself from a 
task slot without knowing to what slot 
it 	 is connected. Finally, a task that 
wants to modify itself uses @RPTSK. 
This routine replaces the current ad­
dress at the beginning of the TCB with 
the address immediately following the 
instruction CALL @RPTSK. In a 
sense, CALL @RPTSK says to the 

task processor, "From now on, when 
you call this task, start with the instruc­
tion immediately following this one.'' 

It's much easier to understand how 
these DOS routines work in practice. 
In the Listing, line 770 calls @ADTSK 
to insert the first interrupt routine into 
task slot zero. Notice how the pro­
gram sets the DE and A registers be­
fore calling @ADTSK. 

I wrote the demonstration program 
as an initialization module plus four 
separate interrupt routines. The first 
decrements a counter byte at IX +2 for 
30 seconds until the counter reaches 
zero, then uses @RPTSK to set up the 
next routine to be called the next time 
the task processor sends control to this 
slot. The second routine gets the cur­
rent time from the system, and com­
pares it digit by digit with the target 
time. If the times don't match, the 
program sets the counter byte again, 
and control returns to the first routine. 

If the second routine finds a match, 
the program sets the third routine's 
address in the TCB with @RPTSK. 

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) 

v413new 
·~-------

directions 
Consulting, Inc. 

Dixon Road #12, Carmel, NY 10512 
(914) 225·0992 

When the task processor calls it, the 
third routine prints the word TIME in 
the center of the top video line and in­
stalls the final routine with @RPTSK. 
The last routine replaces the word 
TIME with four underline characters 
and checks a system flag to see if 
you've pressed the pause character 
(the shift and @ keys). If you haven't, 
control returns to routine 3. If you 
have, @KL TSK clears the task slot 
completely. After the pause, the com­
puter doesn' t call any of the routines 
again. 

The Table contains the information 
about task handling that I've gleaned 
from the documentation of the cur­
rent releases of other major DOSes. I 
haven't tried rewriting this program to 
run on any other DOS; I'll leave the 
experimenting to you .• 

Contact Hardin Brothers through 
CompuServe (leave your messages on 
section zero of the SASIG message 
board), or write to him at 280 N. Cam­
pus Ave., Upland, CA 91786. 

TANDY 

1000 


REA SONABLY PRI CED SC I ENTIFIC SOF1'vARE 

F OR THE TANDY 2000 AND OTHER ~ s -nos 


MICROS 


STATI STICS - Me n u driven package , easy 
to use and ve r satile . Double precision 
ca lcul ations throughout . Routi nes pro ­
vided for bas i c qua n tities , co nf idence 
inte rvals, co rr elation , covariance , o ne 
a n d two variable hypothes is and confid ­
e n ce , c hi square good ne ss of fit . Great 
for laboratory or genera l us e . 559. 95 
postpaid . 

UTIL ITIES - Co ntr ol sc r ee n funct i o n s a nd 
RS - 232 fr o m Microsoft FORTRAN . Make 
assembler programming easy with library 
of macros hand ling I/O, video , communi ­
cat i o n s , e t c . Both sets included for 
$29. 95 post pa id. 

we do custom scientific p r ogramming at 
reasonable rates for MS - DOS , VAX/Vr-15 , 
DECsystem- 10/20. Write for details o r 
call us at 914 -735 - 8875 (8 - 5 EST) or 
Co mpuse r ve EMAIL, 72756 , 477. 

WIND R IVER SOF1'VARE SERVICES 
268 No rt h Middl eto wn Road 

Pearl River , New York 10965 
NYS resi dent s please add sales tax . 

v'418 
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2000 PLUS I by John B. Harrell III 

Quick Conversion for 

Model 1/111/4 Basic 


Now that you're getting more 
familiar with your Model 2000, 

you may wonder how you can use the 
abundant Model I/ III/ 4 Basic soft­
ware. I rewrote a public-domain utility 
to create a program called Change that 
converts Model I, III, or 4 Basic pro­
grams to Model 2000 format (see the 
Program Listing, p. 180). 

The Basic Problem 

Last month I explained how to 
transfer VisiCalc files from the Model 
III to the 2000 across the RS-232 inter­
face using a null modem. You can use 
the same procedure with Basic pro­
grams, as long as you save them as 
ASCII files. 

Change converts a Basic program 
so you can transfer it to the 2000 in 
ASCII. I wrote the program for Mod­
el 4 Basic; to use it on the Model I/III, 
replace the Clear statement in line 160 
with CLEAR 15000. 

Converting a Basic program isn't 
hard once you understand the pro­
gram's internal storage. Microsoft Ba­
sic scans lines as you enter them from 
the keyboard (or from a disk or cas­
sette if you're loading an ASCII file), 
and converts key words to tokens to 
ease interpretation. 

Basic then stores program lines in­
ternally and on disk as a linked list of 
token strings. A null byte (00 hex) ter­
minates each string. Each line contains 
a pointer that points to the start of the 
next line; the last pointer is a program 
terminator of 2 null bytes. 

Basic stores key words as I-byte en­
tities with values greater than 127. It 
stores characters that don't represent 
part of a token as individual ASCII 
character bytes. 

Change is a structured Basic pro­
gram that accomplishes this conver­
sion. It flags any lines containing 
tokens that it can't properly convert or 
that function differently because of 
addressing so you can inspect them. 

The heart of the conversion process 
is the key word table that Change's 

~~-

;~~~~'-~> . .
...._-.:~i\t•'"'· ~~.. ~-:. ~":-'.. .::­ - . 

.· ,;.-,_· :.· .. - ~~~~::P.¥:~~1?/;.'
;:~_:;, :.:.~,~"~~~~· ... ~ ·~ ~----:~ ~ : -~JV -

Setup subroutine establishes. This ta­
ble forms a one-to-one correspon­
dence between the key word's numeri­
cal representation and the character 
string for the converted program file. 
You must enter the table exactly as it 
appears in the Listing, including the 
blanks in the strings, to assure correct 
blank insertion in the final program. 

The Token subroutine is the work­
horse of the conversion process. It 
analyzes each byte and decides what 
special actions the program must take. 
The subroutine handles the colon, 
processes the conversion of the Clear, 
Print, and data statements, and flags 
the error and questionable tokens. 

Change converts Print statements if 
they contain an @ character after the 
Print token. The program assumes 
that the screen size is 16 lines by 64 
characters, and preserves it by using 
Locate statements with the proper row 
and column numbers formed from the 
numerical value following the @. 
Change flags PRINT@ statements 
containing variables or expressions so 
you can inspect them. 

These PRINT@ statements are the 
only area of your program that you 
must adjust to use Change for another 
MBasic interpreter. 

The logic-handling of the PRINT@ 
statements must be compatible with 
the target interpreter. For example, 
the Model 4 has a corresponding 
PRINT@(row,col) notation, and 
CP/ M machines usually have a co i-re­
sponding cursor positioning sequence 
that you can print as a character string. 
Don't forget to convert the CLS state­
ment to the appropriate screen com­
mands if the target MBasic interpreter 
doesn't have this command. 

Line 2260 adds a line-feed character 
(CH = 10: GOSUB 280) to each con­
vertect line. This is necessary for cor­
rect file structure under MS-DOS and 
CP/ M. To use the program with sys-
terns that don't require a line feed 
after a carriage return, remove these 
two statements from line 2260. 

If you'd like a copy of Change on 
disk, send a self-addressed mailer and 
a blank disk to me at 1519A Carswell 
Circle, Bolling Air Force Base, Wash­
ington, DC 20336. Specify the DOS 
and computer you'll be using.• 

Contact John B. Harrell III cl o this 
column, 80 Micro, 80 Pine St., Peter­
borough, NH 03458, or via Compu­
Serve at 73016,1326. 
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ELECTRONICS 


MODEL4 MODEL 16 MODEL 12 


MOD 2000 W/MONO MONITOR ....... 2299.00 
16K MODEL4 . . .. .. ... .... . . . .. .. .. 599.00 
64K MODEL 4 2 DR RS 232 ............ 949.00 
64K MODEL 4 PORTABLE ..... . . . ... . 949.00 
BOK MODEL 121 DR .......... . ..... 2189.00 
80KMODEL 122DR ........ . .... . .. 2719.00 
256K MODEL 161 DR .. ... . . ... . .... 3099.00 
256KMODEL 162 DR .. .. ...... . .... 3639.00 
256K MODEL 16 1 DR W/H D . .. ..... .. 5049.00 
BK MODEL 100PORTABLE ........... 469.00 
24K MODEL 100 PORTABLE . . ........ 579.00 
15 MEG HD MOD 12/16 .......... ... . 2369.00 
5 MEG HD MODEL 111/4 ........... . .. 1549.00 
1 DR. EXP. MOD 12/16 . ... . .... .. .. . 1019.00 

MOD 2000 W/COLOR MONITOR ...... 2669.00 
DMP 120 PRINTER .............. .. .. 369.00 
DMP 200 PRINTER .......... . ....... 479.00 
DMP 420 PRINTER .. . ... .. . . ... ... .. 699.00 
DMP 500 PRINTER ................. . 999.00 
DMP 2100 PRINTER ......... .. ..... 1499.00 
DWP II DAISY WHEEL . .... . ...... . . 1069.00 
DWP 210 DAISY WHEEL ......... . ... 559.00 
DWP410DAISYWHEEL . . .... . ...... 749.00 
DWP 210 TRACTOR FEED ............ 110.00 
DWP410TRACTOR FEED .... . ....... 129.00 
DWP II TRACTOR FEED .. . ... . ....... 199.00 
PARALLEL PRINTER SWITCH ......... 96.00 
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 

v' 232 

,... See List of Advertisers on Page 176 80 Micro, October 1984 • 179 



TRS80 FREEDOM AT LAST! 
Hypercross CPM-TRS80-PC Ale Transfer 

Now you can croH the barrier between disk 
formats! With HypercroH you can klll and copy 
files to /from over 65 different CPI M and 5 IBM PC 
disk formats on your own TASSO under your own 
DOSI You can also format and DIR these disks! 
CP/M includes most well known single and dou­
ble sided formats Including Montezuma 2.2 and 
Radio Shack 3.0+. PC Includes DOS 1.1 and 2.0 ss 
and ds and Tandy 2000. Automatically corrects for 
differences In ASCII file formats. You can choose 
image transfer for binary files. Versions available 
for Model I, Ill and IV, needs 48k and 2 drives 
minimum. Some formats require double sided and 
or 80 track drives. Model I needs doubler. Specify 
Model and version required -CPM or PC alone 
•49.", combined deluxe CPM and PC 179." ppd. 

New Hyperzap 3.1 Disk Maglcl 

Hyperzap is more than just another disk copying 
program. It Is the program for analyzing, copying, 
repairing, creating floppy disks of all kinds. It will 
copy any TASSO format as well as disks from many 
others such asCP/M IBM-PC,CoCoetc. Specially 
designed to handle mixed density sectors on any 
track In any sequence. Many features for reading, 
writing, editing track and sector data. Hypenap Is 
the tool that lets you be In charge. 
Make your own Hff booting disks. Take you own 
CMD file and turn it Into a dual booting Mod 
11111/IV disk. 
New faature Autopilot mode allows learning, sav­
ing and repeating established techniques. Disk 
comes with fascinating examples. 
Hardware needed: 48k 1 drive minimum, Mod 1 
needs doubler. 36 page manual - '49." ppd. 

HYPERSOFT ...-46 

PO Box 51155, Raleigh, NC 27609 
(919) 847-4779 6-11 pm EST 

@ 
I 

6PI.· GENERAL 
in cludes 

-INTERNATIONAL 
-SOFTWARE 
-2000 

PACKAG E I: 125 programs in basic. ii 
application programs for business. 

educational. financia l. home and more. 

Cassette S85.50 Disk S95.00 


6Pll.· GENERAL PACKAGE II : 125 programs in basic. 
Different from those found in GPI. This is a great 
complement of GPI. 
Cassette S85.50 0isk S95.00 

BPI.- BUSINESS PACKAGE I: 103 General Bu siness 
Programs in basic. Its a great package to help you 
make th e business and financial decisions you need. 
This package is a compilation of the GP! and GPll 
Programs. For the people interested in General 
Business Programs only. 
Cassette $70.65 Disk $78.50 

HPI.· 	HOME PACKAGE I: 75 programs in basic. There is 
something to be used by every member of the house. 
Cassette 552.20 Disk S58.00 

Cassettes: TRS-80 Mod. 1.111. IV. 100. MC-10.COCO .C-64.VIC· 
20. 
Diskettes: TRS·BO MOD·l" . 111 ". IV" COCO. C-64 . Vl ·20. APPLE 
II·. 11 +. lie. lie. 
MU.- MAILING LIST I: Sort records by Name. City.State. Zip 

Code. Search records. print labels. For TRS-80 MOD. 

1· . 111· . 1v·. 

Disk $50.00 


PHI .- PHONE DIRECTORY I: Keep records of all your 
business and personal phones. ForTRS-80 1·. 111·.1v· . 
COCO. 
Disk $24.95 

CPI.- COIN COLLECTION I: Keep track of all your co in 
co llectio11 by country. dale. mini. va lue. etc. ForTRS· 
80 I" . Ill ". IV". 
Disk S24.95 

MOD. I (Formated VER . 2.700 . 2.800). MOO. 111 !Formated 
VER. 1.3 ). MOO. IV (Formated VER . 6.0) 

ALL PRICES INCLUDE POSTAGE AND HANDLING 
Send Check or Money Order To: For More lnformltlon 
lntam1llonal Softw1re 2000 Corp. Call: (311il 672-2238 
llli67 N.W. 8th Lm Phrm Spaclfy Computer 
Ml1ml. FL. 33172 ..-222 Modal. Dlsk/Cmette 

2000 PLUS 
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20 
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280 
290 
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310 
320 
330 
340 
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360 
370 
380 
390 
400 
410 
420 
430 
440 
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Program Listing. Change conversion utility for the Model 2000. 

I ************************************************************ 
I * * 
I * CHANGE MODEL I / III BASIC TO * 
I * TANDY MODEL 2000 MS-BASIC * 
I * * 
I * written by: John B. Harrell III * 
I * * 
I * * 
I * Change will convert a Model I /II I compressed Basic * I* program of l ess than 32,767 bytes to the proper ASCII * '* format for transmission to the Model 2000. The con­ * '* verted program as well .as any errors and/or question­ * I* able statements is listed to the video display. * '* * 

'*** ************************************************** ******* 
CLEAR: DEFINT A-Z 

GOTO 2060 

I 

I ABORT - display error message and quit 
I 

PRINT MS$ 

PRINT 

ON ERROR GOTO 0 

END 

I 

I OUTCH - output one character to the display and 

I to the converted file 

I 

PRINT CHR$(CH}; 
PRINT #2,CHR$(CH}; 
RETURN 
I 

I 	 OUTTOKEN - output the 
I of the BASIC 
I 

PRINT KW$(CH-128}; 
PRINT #2,KW${CH-128};
RETURN 
I 

character string representation 
token to the display and file 

I 	 SETUP - set up the string array 
I values for the tokens . 
I correspondence for each 
I 

I MAKE SURE THAT THE TABLE 
I EXACTLY IN THE ORDER AND 
I 

DIM KW$(127} 
FOR I=0 TO 127 
READ KW$(I}
NEXT I 

containing the proper 
There is a one-for-one 
element of KW$ 

BELOW IS ENTERED 
CHARACTERS SPECIFIED 

RETURN 

DATA "END ","FOR ","RESET","SET","CLS ","SYSTEM ","RANDOMIZE " 

DATA "NEXT ","DATA ","INPUT ","DIM ","READ ","LET"," GOTO" 

DATA "RUN ","IF ","RESTORE "," GOSUB ","RETURN ","REM" 

DATA "STOP"," ELSE ","TRON ","TROFF ","DEFSTR ","DEFINT" 

DATA "DEFSNG ", "DEFDBL ","LINE ","EDIT ","ERROR ","RESUME " 

DATA "OUT ","ON ","OPEN ","FIELD ","GET ","PUT ","CLOSE " 

DATA "LOAD ","MERGE ","NAME ","KILL ","LSET ","RSET " 

DATA "SAVE ","SYSTEM ","LPRINT ","DEF ","POKE ","PRINT " 

DATA "CONT ","LIST ","LLIST ","DELETE ","AUTO ","CLEAR" 

DATA "CLOAD ","CSAVE ","NEW ","TAB("," TO ","FN ","USING " 

DATA "VARPTR ","USR ","ERL ","ERR "," STRING$"," INSTR" 

DATA" POINT"," TIME$ "," MEM "," INKEY$ "," THEN "," NOT " 

DATA" STEP ","+","-","*","/" ,""' 11 

," AND"," OR"," >","=" 

DATA" <"," SGN"," INT"," ABS" ," FRE"," INP"," POS"," SQR" 

DATA" RND"," LOG"," EXP"," COS"," SIN"," TAN"," ATN" 


670 'DATA" PEEK"," CVI"," CVS"," CVD"," EOF" ," LOG"," LOF" 
680 DATA " MKI$"," MKS$"," MKD$"," CINT"," CSNG"," CDBL" 
690 DATA" FIX"," LEN"," STR$"," VAL"," ASC"," CHR$"," LEFT$" 
700 DATA" RIGHT$"," MID$","'","",''","",""
710 I 

720 I 	 GETFILE - get file specs and open proper input and
730 I output buffers - exits to ABORT on an error740 I 

750 PRINT 
760 LINE INPUT "Enter fi l espec for compressed BASIC input: ";Fl$ 
770 MS$="Input file ("+Fl $+"} open error." 
780 ON ERROR GOTO 210 
790 OPEN "I",l,Fl$ 
800 ON ERROR GOTO 0 
810 CLOSE 1 
820 OPEN "R",l,Fl$,l 

Listing continued 
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2000 PLUS REMSOFT, INC. 
listing continued 

830 FIELD 1,1 AS CH$ 

840 LINE INPUT "Enter filespec for ASCII text output file: ";F2$ 

850 MS$="0utput file ("+F2$+") open error." 

860 ON ERROR GOTO 210 

870 OPEN "0",2,F2$ 

880 ON ERROR GOTO 0 

~'}~ RETURN 
900 I 

910 I GETCH - get next token byte from input file and 
920 I return as integer value in CH 
930 I 

940 GET 1 

950 CH = ASC(CH$) 

960 RETURN 

970 I 

I980 LINENUMBER - read next line number from BASIC input 
I990 file and convert and print it t o both the 

I1000 conversion file and th e display
1010 GOSUB 940 

1020 NM! = CH 

1030 GOSUB 940 

1040 NM! = NM! + CH * 256 

1050 NM$ = RIGHT$(STR$(NM!) ,LEN(STR$( NM! ))-l)+" " 

10 60 PRINT NM$; 

1070 PRINT *2 ,NM$; 

1080 RETURN 

1090 
 I 


1100 I END - check for the terminal marker in a compressed 

I
1110 BASIC program. This marker is a pointer word 


1120 consisting of 2 bytes of 00 hex.
I 

I1130 Returns status in Z, 0 = no EOF , -1 = EOF 
11 40 I 

1150 IF EOF(l) THEN Z=-1: RETURN 

1160 GOSUB 940 

1170 NM! = CH 

1180 IF EOF(l) THEN Z=-1: RETURN 

1190 GOSUB 940 

1200 NM! = NM! + CH * 256 

1210 IF NM! = 0 THEN Z=-1 ELSE Z=0 

1220 RETURN 

1230 
 I 


1240 1 TOKEN - process the BASIC compressed token values 

1250 Special cases are interpreted as follows:
I 

1260 1) the logical end-of-line marker (:) canI 

1270 have three separate cases: a) it is a logicalI 

12 80 end of line , b) hidden before an ELSE tokenI 


1290 I or c) hidden before a ( ') remark token. 2) if 

1300 tok en is less than 12 8, then ou t put the value
I 

I1310 3) otherwise it is a valid token and must be 
I1320 treated for special cases: a) CLEAR - no string 

1330 space is required after CLEAR and it is de l etedI 

1340 b) "PRINT @ number," is conve rted to the MBASICI 


1350 I LOCATE row,col: PRINT ••• c)DATA statemen ts 

1360 are copied to a l og ical or physica l end of
I 

1370 line, d) errors and questions are printed forI 


13 80 I other tokens as follows: 

1390 
 I 

1400 ERRORS 	 QUESTIONABLEI 

1410 I 

1420 I 

1430 SET 	 INFI 

1440 RESET 	 OUTI 

I1450 POINT 	 POKE 
1460 CLOAD 	 PEEKI 

1470 CSAVE 	 USRI 

1480 SYSTEM 	 POSI 

1490 CMD 	 ERRORI 

1500 ERR 	 RND (handled different)I 

1510 NAMEI 

15 20 I 

1530 TOKEN returns status of the end of statementI 

1540 in the var iable Z, -1 if EOS is detected andI 

1550 0 if EOS was no t detected as the next token toI 

1560 be processed. A one character look-ahead tech­I 

1570 is used to process the compressed file.I 

15 80 I 

1590 IF ZV=0 THEN Z=-1: RETURN 

1600 IF ZV <> ASC(":") THEN 1680 

1610 GOSUB 940 

1620 IF CH = 149 THEN GOSUB 360: Z = 0: RETURN ' : ELSE seq 

1630 IF CH <> 147 THEN 1670 ' not a REM tok en 

1640 Cl = CH: GOSUB 940 

1650 IF CH = 251 THEN GOSUB 360: z = 0: RF = -1: RETURN was I
I 

listing continued 

THE LIVING TRS-80 
For Those Who MUST Know More! 

Finally , REM soft has responded to those 
who have asked fo r a beginning level tutorial . 
This course was designed by J. Thomas 
Evans . Jr ., for the person who is just starting 
to explore the wonderful world fo TRS-80 
computing_ The learni ng objectives the 
course was designed to provide : 
• 	 Skills in the use of BASIC and its editing 

capabilities . 
• 	 A fundamental understanding of the 

operation of the Z80 processor within the 
TRS-80 . 

• 	 An entry-level knowledge of assembly 
language with some skill in the use of 
an editor-assembler . 

• 	 An understanding of the choices 
available in the selection of hardware 
and software as well as an appreciation 
for the methods of applying the 
computer to specific tasks . 

• 	 A good understanding of the types and 
availability of other resources whi ch can 
provide greater leve ls of knowledge and 
skill. 

Requires 32K and one disk drive. Available 
for Model Iii and Model 4 (in Model Ill mode). 

LIVING TRS (disk) $79.95 

Let Your TRS-80® 

Teach You 


ASSEMBLY LANGUAGE 

Tired of buying book after book on assembly 

language programming and still not knowing 
your POP from your PUSH? 

REMSOFT proudly announces a more 
efficient way , using your own TRS-80® to 
learn the fundamentals of assembly language 
programming . .at YOUR pace and YO UR 
convenience. 
Our un iq ue package , " INTRODUCTION TO 
TRS-80® ASSEMBLY PROGRAMMING ," will 
provide you with the following: 
• 	 Ten 40 minute lessons on audio 

cassettes 
• 	 A driver program to make your TRS-80® 

video monitor serve as a blackboard for 
the instructor . 

• 	 A display program for each lesson to 
provide illustration and reinforcem ent for 
what you are hearing . 
Step- by-step dissection of complete and 
useful routines to te st memory and to 
gain direct control over the keyboard , 
video monitor . and printer . 

• 	 How to access and use powerfu l routines 
in your Level II or Model Ill Basic ROM 

AVAILABLE FOR I, Ill and 4 (in MOO Ill Mode) 
REMASSEM (tape) $74.95 
REMASSEM (disk) $79.95 
This course was developed and recorded by Joseph E. W1llls 
and are based on 1he successful series of courc;es he has 
taught at Meta Technologies Corporalion . the Radio Shack 
compuler Center. and ot her locatmns 1n Northern Oh10 . 

REMsoFT. INC. v 129 

57 1 E. 185 St. 
Eucl id , Ohio 44119 

(2 16) 531 -1338 

SHIPPING CHA RGE S 
$2.50 WITHIN UNITED STAT ES 
$5.00 CANADA AND MEX ICO 
OT HER FOREIGN ORDERS ADD 20% 
OHIO RESIDENTS ADD 6''1% SALES TAX 

TRS-80 ' IS A TRADEMARK OF TANDY CORP _ 
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for TRS-80 Models 1/111/4, 
a powerful but inexpensive 
communications program NEW 

• 	 works on all DOSs 
• 	 continuous print of incoming data or 

screen print 

• 	 XON / XO FF codes can be changed to 
suit host 

• 	 a uto dial and a uto log -on 

• 	 frami ng , parity, and overrun errors 
reported. 

• 	 handles ASC 11 or binary files 

• 	 large capture buffer 

• 	 block or prompted transmissions 

• 	 keeps track of time on- line 

• 	 use with null modem cable up to 
9600 baud 

can be integ rated with Lazy Writer word 
processor, or use a lone 

INTRODUCTORY PRICE $34.95 

ALPHABITCOMXUNICATIONS, INC. 
13349 MICHIGAN AVE. 
DEABBOBB, MI 48126 

(313) 881-2896 ..-476 

CONVERT UR FLOPPYS 
TO FLXPPYS 

s.u..1ogn11\g l0< 

)1/ .." fUP-IT -•r.g lr>de• ·ho'e Cu1ov1

SAVE I, S -~~~~~:o~:~: 
Use 2 aldea of n 

Apple , IBM , Osborne , Kaypro , TRS 80 and other 
owners can convert their single-sided 5\1/' or 8" 
disks to double-sided disks with FLIP-IT, a new 
patent-pending converter, superior to any cheap 
imitations on the market . So simple to use, even a 
child can make the conversion in less than 30 
seconds. No measuring or alignments required . So 
economlc1I, one FLIP-IT can convert countless 
disks , doubling your memory each time . 

ORDER YOURS TODAY 


511," FLIP·IT (TRS 80 I, 111, IV, & all) $24.95' 

8" FLIP·IT Kit (TRS 80 II & 8" dr.) 29.95 

Labels (100 ea., self sticking) 3.00 

Write Protect Tabs (100 ea.) 2.65 

Hub-Reinforcer Kit (tool to pos. rings) 10.99 

Hub-Reinforcer Rings (50 rings ea.) 5.85 

Disk Sleeves (10 ea., lint free) 2.55 


rldc • .! ' '=' '" ..,, Cl I r"ldlQ u::ii< , HI, PR, ' C • n • O• 
.loo " ~ - ~Ill, l r•t' I order• • Cid uso10 . :s0 1 f o.- ••CF'I 
1 ~0 -:i • · o ~ .- 1 ,..,c ,.•111•l"'lt. l"IA ,. •• • dd 5'1( ••I•• ta x . 

Name ______________ 

Street ______________ 

City, State. Zip----------- ­
System------ Printer ______ 

D MCD VISA * ---------- ­
~~ 	 ~m 

\© Technology Enh1ncement Co., 70 Marcellus St. , 
Suite 128, New1on , MA 02159 • 617-527-3547. 
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listing continued 

1660 	 C2 CH CH = ZV: GOSUB 290: CH = Cl: 
zv C2 GOTO 1590 ' process sequence 

1670 Cl CH CH ZV: GOSUB 290: zv = Cl: 
1680 IF ZV < 128 THEN CH = ZV : GOSUB 290 : 

not a token -- some charac t er 
1690 IF zv <> 1 84 THEN 1720 not a CLEARI 

1700 	CH = ZV: GOSUB 360 
171 0 	GOSUB 940: I F (CH <> ASC ( " : " )) AND (CH <> 0) THEN 171 0 ELSE 

ZV = CH: GOTO 1590 
17 20 IF ZV <> 178 THEN 1 930 
1730 '************************** ******************************* 
1740 ' Model 2000 dependent handling of "PRINT @number," 
1750 ' fol l ows . This may be changed to suit the particular 
1760 MBASIC interpreter's needs (CP/ M, Model 4, XEN I X) I 

1770 ' ****************************************** *************** 

1780 GOSUB 940 : IF CH = ASC (" " ) THEN 1780 

17 90 IF CH <> ASC (" @") THEN Cl = CH : CH = ZV : GOSUB 360: CH = 


ICl: GOTO 1 900 not a PRINT @ sta t ement 
1800 GOSUB 940: IF CH = ASC ( " ") THEN 1 800 
1810 IF (CH >= ASC ("0 " )) AND (CH <= ASC("9" )) THEN 1 830 
1820 Cl = CH: CH = ZV: GOSUB 360: CH = ASC(" @"): GOSUB 290: 

ZV = Cl: EF = - 1: GOTO 1590 ' Can 't decipher the PRINT @ 
1830 PRINT "LOCATE";: PRINT 12 , "LOCATE ";: PS= CH - 48 
1840 GOSUB 940 : IF (CH >= ASC("0")) AND (CH <= ASC ("9")) THEN 

PS = PS * 10 + CH - 48: GOTO 1 840 
1850 ZR = INT(PS/64): ZC = INT(PS - ZR * 64) + 1: ZR = ZR + 1 

1860 ZR$ = RIG HT$(STR$(ZR) , LEN(STR$ ( ZR))-l ) 

1870 ZC$ = RIGHT$ (STR$(ZC) ,LEN(STR$(ZC))-l) 

1880 	PRINT ZR$;",";ZC$;": PRINT";: 

PRINT 12,ZR$;",";ZC$;" : PRI NT "; 
1 890 I F CH = ASC(",") THEN GOSUB 940 
1900 IF CH = 34 THEN SF = NOT SF 
1910 ZV = CH : GOTO 1590 
1 920 '***** ****** ** END PRINT @ CODE 
1930 CH = ZV: GOSUB 360: IF ZV = 147 
1940 	QF =( ( ZV = 219) OR (ZV = 160j 

OR (ZV = 193) OR ( ZV = 220 ) OR 
IF QF THEN Z = 0: RETURN 

1950 	EF =((ZV = 131) OR ( ZV = 130) 
OR ( ZV = 1 86 ) OR ( ZV = 174) OR 
( ZV = 169)) : IF EF THEN Z = 0: 

OR 

GOSUB 360 : RF = -1: 
as 	valid ": REM?" 
GOTO 1590 ' simple 

Z = 0 : RETURN ' 

token 

ELSE 	 EF -1 

************************* 
THEN RF = -1: Z = 0 : RETURN 

( ZV = 177) OR ( ZV = 229) 
( ZV = 158) OR (ZV = 222)): 

. 
OR ( ZV = 198) OR (ZV = 185) 

( ZV = 13 3) OR ( ZV = 195) OR 
RETURN . 

1960 
1 970 
1 980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 

I F ZV <> 13 6 THEN 2020 
GOSUB 940 
IF SF OR (CH= ASC(":" )) 
GOSUB 290 
GOTO 1970 
ZV = CH: GOTO 1590 
Z = 0: RETURN 
I 

' Main program 
I 

CLS 

OR (CH 0) THEN 20 10 

2070 PRINT " CHANGE - Convert Mode l I / III BASIC programs" 

2080 PRINT " to Tandy Model 2000 MBASIC" 

2090 PRINT 

2100 GOSUB 750 ' get and open i nput a nd output fi l es . 

2110 GOSUB 470 ' set up keyword array 
2120 GOSUB 940 ' get header byte 
2130 IF CH <> 255 THEN MS$=CHR$(13)+"Input file is 
sea BASIC file.": GOTO 210 
2140 GOSUB 11 50 ' while not end of program do 
2150 IF Z THEN 2300 ' found the end of the program 
2160 GOSUB 1010 ' get and convert line number 
2170 RF = 0: SF = 0: EF = 0: QF = 0 I se t a ll flags 
2180 GOSUB 940 ' get first byt e of s tatement 

'2190 IF CH = 0 THEN 2250 end of program statement 
2200 IF RF OR SF THEN GOSUB 290: GOTO 2230 
2210 CS = CH 
2220 IF CH <> ASC (" ") THEN ZV = CH : GOSUB 1590 : CH 

THEN 2250 
223 0 IF CH = 34 THEN SF = NOT SF 
2240 GOTO 2180 
2250 IF SF AND (NOT RF ) THEN CH = 34: GOSUB 290 
2260 CH = 13: GOSUB 290: CH = 10: GOSUB 280 

not a compres 

FALSE 

CS : IF Z 

2270 	 IF QF THEN PRINT "*************** Questionabl e s t atement ** 
******** *****" 
2280 	 IF EF THEN PRINT "********************* Bad token ********* 
************* " 
2290 	 GOTO 2140 
2300 	CLOSE 
2310 	 END 

End 
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I TRS-80™OwnersCan-­
0 
0 

Sa•e Money! 
Now Micro-Grip® is new and improved! Micro-Grip@ IV 
will give you the friction feed capability that you've been 
looking for, without the high cost of buying a letter quality 
printer. We've manufactured a new device to upgrade 
your old tractor feed system for a fraction of the cost! It is 
installed with just a screwdriver, and new modifications 
make adjustments easier than ever! Micro-Grip@ IV has 
been designed for Epson MJ<-70/ 80, RX-80 and printers 
based on Epson design, such as the IBM PC, Com­
modore, and H.P. Bill Cole Enterprises is the exclusive 
manufacturer of Micro-Grip@. Micro-Grip@ - only 
$39.95 plus shipping. 

DISK FILE ~ 
For dustfree protection of your software, Diskfile 
provides storage for fifty 5V4' floppy disks. Ver· · ­ " ' '-:· 
tical filing prevents warping. Comes wi th 5 ad· 
justable dividers with moveable tabs and built-in . 
carrying handle. Compact 8" x 7" x 7". "' 

You can add friction feed capability to your 
tractor feed printer for less than $40! 

Designed specifically for the Epson 
MX-70/80 and RX-80 printers. 

"NOTE: Micro-Grip.. It not I Wbsttnn.fOt I i.ttfiquallty pr1,,.._. , 1! l1 
1 '9trofttrNCh8nlwntot'11"9 purpoM of obWnlng .ir>gle .,_ 
~rrorn~tnoctorf'MdprtntiH. 

#670 Micro-Grip.IB IV Wt. 1 lb.lea. $39.95/ea. 

TRS-80 ·- is a trademark of Radio Shack. a Tandy Corp. 

Suggested List Price - $29.95 

No. Item Wt. YOUR COST 
# 628 3 lbs. $19.95/ea. 

TERMS & CONDfTIONS 
A minimum orderol 10.00 la required, not Including shipping. Prices ~c:m~~~v180
=r:~.="':o~.C:~~l:'.'t,."":~"'!~i:~~ 

=~~"":.'=."t'~...-:~:.:..i~~:i= P.O. BOX 60 • DEPT. 80/10 • WOLLASTON. MA 02170-0060 • 617-963-5510 

ordeni. Alf otheni shipped freight-collect. CASH OHL Y. No mer­

chandise may be returned wtthoul prior wrttten author1zadon from ~ ­
this office. Merchandlae ordef9d In em>r or not wan1ed la subject to a ~For Credit Card Orders ONLY! Call Toll Free 1-800-225-8249 -=--. 
25% reatocklng charge. Delectlve rnatenal replaced at no charge. Alf 
retuma lfmlted to a men:handlae credit only. Ma11. residents add 5% 
aaleatax. We carry a COMPLETE line of computer supplies. Ask for catalog DP58. 

Sales Company 
704 W. Michigan Ave.; P.O. Box 8098 
Pensacola, FL 32505 Florida 904/438-6507 

TABCO PARALLEL Printer Switch SAVE A BUNDLE connect 2 printers to one computer! 

PSM-C/2P-Manual printer switch. Prolongs the life of your EPSON, 

printer/interface connectors. Saves time &money! Use your 

existing printer cable to connect TAB SWITCH to your com­
 OKIDATA,puter. Comes complete with two 3.5' cables to connect your 
printers. Straight-forward design makes it easy to set-up & 
use. Fully guaranteed. CITOH, 

TABCO 

ORDER TODAY 
 Printer Switches 

Specialty Printer Cables Only $69.95 
IJG Products 

Elephant Memory Diskettes 
Other models available 

$2.50 Shipping/Handling 

Florida residents add 5% sales tax 
 1E CALL 1-800-874-1551 I. 
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Continued from p . 40 

to using DOSPLUS commands from 
this screen: The ICPL system auto­
matically converts the at sign(@) (used 
by DOSPLUS in routing to a printing 
and other commands) to an amper­
sand (&), making such a command in­
valid. 

The communications menu of my 
version had only one option set-up, 
that for the Uniterm terminal pro­
gram. Since I don't own Uniterm, I 
added menu options for Ultraterm, 
Ultrahost, and three Ultraterm utili­
ties, using the DOS* procedure for 
maximum buffer space. This worked 
quite satisfactorily. 

The NICE development facility 
(option 14 on the main menu) lets you 
format a screen, menu, or report. The 
manual includes a tutorial on using the 
facility. You can use the data base 
submenu to create and manage data­
b15e files; it includes utilities for print­
ing file control data, merging, and 
clearing out files, and for re-creating a 
damaged file index. The ICPL sub­
menu is intended primarily for pro­
grammers. 

You can go directly from the devel­
opment menu to NICE Basic, a Basic 
interpreter with ICPL features added. 
Basic can execute almost any ICPL 
function or command, so Assembly­
language programmers can write new 
commands for Basic; for example, 
you can call an Assembly-language 
routine instead of resorting to a USR 
routine. 

The last option on the main menu is 
called Entertainment. Entertainment 
consists of a submenu with two items, 
pool and coffee. If you select coffee, 
the screen shows a menu of four cof­
fee and doughnut items from the 
"Russian Tea Room" and asks you to 
make a choice. Any selection results in 
an out-of-stock message and a request 
for another choice. This continues 
three times and then you're told it's 
closing time. There's no obvious or 
subtle way to exit the cycle until it's 
complete, at which point you're re­
turned to the main menu. Pool con­
sists of a dot endlessly and aimlessly 
bouncing from one bumper to anoth­
er, with no user control, no instruc­
tions, and no way to get out short of 
pressing the break key. So much for 
the entertainment menu. 

The User Guide is loaded 
with errors. It's 

disorganized and scatters 
information on a single 
subject. To compound 
this, the documentation 

lacks an index. 

The NICE Tutorial 

According to the manual, if you 
press PF2 from a menu screen, ''you 
will see a 'HELP' screen containing 
useful information describing the 
functions of that particular screen." 
There are 15 menus in the program as 
issued, but just three corresponding 
help screens, for the letter, business, 
and utilities menus. In all other cases, 
you get the general help screen, which 
suggests you go to the tutorial. 

Again according to the manual, us­
ing an interactive, comprehensive tu­
torial is the quickest and easiest way to 
learn the system. But of the 40 screens 
in the tutorial system, only three are 
interactive. The others present a sum­
mary of the information in the manual 
in a condensed and, perhaps, better 
organized form. 

The introductory section of the tu­
torial describes the makeup of the 
NICE system, reassures the novice 
that he needn' t get involved in the in­
ner workings of ICPL to use the sys­
tem effectively, and then states that 
it's necessary to learn only "several" 
(translation: 26) ICPL commands to 
write "professional-quality pro­
grams" in Basic. Further, you learn 
that you can use the ICPL procedures 
supplied to create data-base files, etc., 
with no programming. You're all ex­
cited and eager for more information 
and suddenly you're dumped into the 
Russian Tea Room for a coffee break. 
What frustration! There is one plus to 
the screen tutorial: It does have the 
correct formula for using the PF keys. 

Nicepen 

You can access the Nicepen editor 
from the menus or from the DOS 
level. The brief section of the manual 
dealing with Nicepen summarizes the 
commands, features, and file manage­
ment procedures. Although it shows 

pnntmg specifications, the manual 
gives no information whatsoever 
about their use or even the default 
values. 

The character repeat rate of the 
Nicepen I used was extremely fast at 
the normal 2 MHz computer speed 
and unmanageable at 4 MHz and 
higher. Because no installation mod­
ule comes with Nicepen, I had no sim­
ple way to adjust the rate; XYZT gave 
me instructions by phone for slowing 
it down. Also, I found the right-hand 
shift key didn't work, at least for the 
Model 4 in Model III mode. Not being 
familiar with Electric Pencil, I found it 
strange to use the shift key/space bar 
combination as the control key. 

Documentation and Support 

I can only characterize the docu­
mentation as poor. It comes in four 
separate sections: the User Guide and 
the LSO, Nicepen and ICPL sections. 
The on-screen tutorial is a fifth, sum­
mary part. 

The User Guide, in particular, is 
loaded with errors-factual, typo­
graphical, and grammatical. Some of 
the screen illustrations are different in 
detail from the screens they represent. 
The guide is disorganized and scatters 
information on a single subject. To 
compound the problem, the docu­
mentation lacks an index. Finally, in 
an attempt to be ultra user-friendly, 
the writing becomes so goody-goody 
that it's condescending. 

The ICPL section of the manual is 
undoubtedly the best of the lot and it's 
apparent that the authors felt much 
more at ease writing for programmers 
than users. 

As I mentioned, XYZT provides a 
phone number for technical assis­
tance. If you're fortunate enough to 
have someone answer your call, you'll 
probably get a knowledgeable answer 
to your question. 

Problems and Limitations 

One major problem, of course, is 
the documentation. The authors of 
this program badly need the assistance 
of someone who understands the doc­
umentation needs of the non-pro­
grammer as well as the programmer. 

Another major problem is the user 
programs supplied as models. Certain­
ly they are "ready to run" but they're 
too simplistic to be useful. What use is 
a 10-sector letter library with one short 
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letter in it and only seven sectors left? 
Or a IO-record data-base file? Grant­
ed, the manual does state that you 
have to create new files to fit the sys­
tem to your needs. 

The data-base system as it stands 
provides only a primitive search capa­
bility. The report facility lets you start 
printing at the first record that match­
es a given specification, but you have 
to detennine the number of records to 
be printed in advance; you can't speci­
fy an end to printing by a key match. 

The sample customer file lists cus­
tomers by full names. Because of the 
requirement that matching start with 
the first character in the field, John 
Smith comes before Santa Claus and 
Thomas Adam would be last! Certain­
ly the . user can create· a new file in 
which the first and last names are in 
different fields with the last name as 
the key, but my point is that the exam­
ple file should have had separate name 
fields. 

The authors appear to have under­
estimated the average user's needs and 
expectations, while overestimating the 
user's willingness and/or ability to 
reprogram NICE to suit his re­
quirements. For example, the tutorial 

· says you can develop a Profile-type 
data base in about two hours. The 
authors seem to be unaware that some 
readers may not even know what a 
Profile-type data-base file is, let alone 
how to develop one. 

Summary and Conclusion 

In order to put the NICE program 
into perspective, I'll compare it to an­
other integrated program, T /Maker, 
which runs on the Model 4 with 
CP/M. The new version T /Maker in­
cludes a text editor, full-featured word 
processor, spreadsheet, list manager, 
keyt>oard macro facility, and a rela­
tional data base; it lists for $450. 

Now what does NICE offer? It has 
a subset of a first-generation word 
processor, a primitive data base man­
ager/report writer, and facilities for 
creating interactive screens and menus 
for use with the data files/report 
writer. The documentation is poor. To 
put it bluntly, NICE is not even in the 
same league as the other program. 

The documentation totals 202 
pages, of which 129 are devoted to 
!CPL and LSO. Only 73 pages apply 
to the user-oriented aspects of the sys­
tem. In essence, NICE is the !CPL 

program with a variety of very basic 
programming examples included. It 
does not warrant a price much (if any) 
greater than the $150 at which !CPL 
has been advertised and at the current 
$325 it is grossly overpriced. 

Even as a programmer's tool, I 
could recommend NICE only at a sub­
stantially reduced cost and with signif­
icantly improved documentation. It 
would require a complete rewrite, 
upgrading, and expansion to be con­
sidered a useful integrated software 
applications program. It is a tremen­
dous disappointment to find that 
NICE is not all that nice.• 

Serious Graphics 
For the Model 4 
by David L. Engelhardt 

I f standard Model 4 graphics bore 
you, try Radio Shack's Hi-Res 

Graphics Board. Its 64(). by 240-pixel 
display lets you create circles, squares, 
intricate shapes, and more in great de­
tail. You can even simulate animation 
with some of the commands available. 

To use the high-resolution board, 
you need 64K of RAM and one disk 
drive. The software runs under 
TRSDOS 6.01.02. Unfortunately, the 
board works only in the Model 4 
mode. 

What You Get 
The high-res board is about the size 

of a 3- by 5-inch index card, consider­

High-Res 

Graphics Board 


Tandy/Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Model4, 64K 
$249.95 

**** 

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

ably smaller than the Model ill's, and 
plugs into its mating connector on the 
main CPU board. 

The disk you get includes a new ver­
sion of Basic called BASICG (see Ta­
ble 2 for a list of commands), eight 
stand-alone graphics utilities, example 
programs, and a graphics subroutine 
library to link graphics capabilities to 
higher-level languages like Fortran. 

The BASICO disk does not contain 
the system routines to let you use JCL 
files. You'll have to remove some of 
the examples on the BASICO disk to 
free up more space and copy 
SYS11 /SYS from another system 
disk. 

The board uses two screens, one for 
text and the other for graphics. The 
SCREEN # command switches from 
one to the other. You can't display 
both screens at the same time, but you 
can simulate a single screen by rapidly 
switching back and forth. The trade­
off may be sync and flicker problems. 
Machine-language programs might be 
able to handle such switching more ef­
fectively. 

The board turns pixels off (black) 
and on (white). You can get shades by 
setting different dot combinations. 
You control dot positions with X, Y co­
ordinates; (0,0) is the upper left comer 
and (639,239) is the lower right. Get­
ting a dot just where you want it can 
be tricky; you can't be sure of its exact 
location. 

If you're familiar with GW-Basic, 
you'll recognize many of the com­
mands in Table 2. I'll briefly descnbe 
some of the more important ones: 

Circle lets you draw five different 
types of figures: circles, ellipses, arcs, 
pie-slices, and points. You create dif­
ferent shapes with different command 
parameters. 

The Get command lets you save 
graphics displays to an array you des­
ignate. The saved contents consist of a 
rectangular pixel area that is either the 
entire screen or, with the View com­
mand, a portion of it. 

Put writes the rectangular pixel area 
back to the screen. Several logic and 
action operators-PSET, Preset, Or, 
And, and XOR-give you different 
visual effects. 

You can simulate animation by sav­
ing a small graphics display with the 
Get command, clearing the screen or 
area, arid putting it back in a slightly 
different position with the Put com­
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$PROL 1'1ANAGU1EN1 urILlfY FQR rHS · XENI X 

Easy tu use ..,~nu dr 1 ven pr ogr e1 m wh I l h d I I o w .,. 
you tu 111.l11 1pul.Jte tin;- ,..eport s w a 1t1r1q 

pr 111t 1 nq 1 n ttl e s pno l q u eue. 

W1tt1 S.P.Oq lut1l y o 11 c:an: 

- s u s p e nd/rest .ir t pr 1 n t 111g I 1 s t p r 1nl queul..' 
- c an c el pr1nt1ng - p ri nt ext ra cop ies 
- change print sequenc e muLh mure ' 

Requ i res no knowl edge of Xen11< comman d s. 

SAVE T I Ht • • • S AVE PAPER . • SAVE 1'10Nt Y 

LC1s1 I y Cr "!dle u ser fr 1end I y menus I or each usrr­
u f yuur Xen 1 x sy5lem' 

l <u r1 Xe r 11 M LOmma nlJ s anll apµ l 11 J t i o n pri:iqr.:tm s by 

makt f• \ I mL~11u se l ect i ons. 

Impr ove sys t e m se1..ur 1 ty by l1m1t1nq us1.:r dC. ces s 
tu c h o 1 ..:es an menu. 

~:cep.,. lug .,. <up t1 onu ll yl o n a ll u ser <1 L l1 v 1l y. 

spoo lul1 I t. 99 u sermenu t. 99 or both fur 	 t.I BS 

v80 
SOFT WARE ONE 

VISA 98'!5 Torrey Hi 11 Drive Master- Car d 
Co l u mbus, Ohio 4 3228 

C6 14) 279-8 '1 93 

OUR 
CHARTS 

EXPLAIN IN PLAIN 
ENGLISH WHAT THEIR 

MANUALS ARE TRYING TO SAY! 

Supe rSCRIPSIT© in sert pgs Mo d 3 expa nds l rti in ing 
ma n uti l: Comb ines ref. rnJnual info. Inc. chart ..... $16.00 
Profil e Ill Plus© 108 insen pgs for Mod 3 manual, cxpl./ 
examples. 216x22 flow charts ...................... $16.00 
CL insert pgs Mod 3 Disk Manual. How to run it right! Inc. 
chart shows Cycle, P&L , Bal. Shee t, Terms ..........$16.00 

WALL CHARTS showing all comma nds used 
& explanations for the following programs: 

(A ll arc 19x25, 2-co lors, easy to read - $5.00 each) 
SuperSCRIPSIT©, MOO J, Profile Ill+©, VisiCalc©, 

___ -~«:~«:r~1! ~~~¥~~ ~'!~_J! _e_a~~c-~-~~ ?~ ~~~i~ -~??_~· ___ 
MOD 4 BY JACK - Newest book showing all Mod 4 DOS 
and BAS IC o pe ratio ns with many clear exa mples. Re places 
opera tors manua l in mos t cases. Very clear & ex te nsive 
indexes. 6x9 in ches . . ..... $16.00 
MOD 4 BASIC CHART - 2-co lor w;i ll chart shows most 
BASIC & DOS 6.1.2 o perations with examples ..... $5.00 
IND EXES - Detai led in dexes, o n heavy stock. punched 3 
ho les. fo r th e manua ls of Profil e Ill +, MOD 4 DISK SYS 
OWNERS MANUA L, Su perSCR IPSIT Ill ..... (each) $5.00 
MONTHLY NEWSLETIER - Deals ma inl y with word pro­
cess ing/ d ata base on Mod 3,4,100. Mai led 1st class with 
wide range of topics for non-hackers. . .. $24.00/yr 

© - Copyrights of Tandy or VisiCorp 

Se nd cas h, check, mo ney order to: 

CREST SOFTWARE v- 223 
2132 Crestview, Suite #12 •Durango, CO 81301 

(303) 247-9518 
Vi sa. MC iJCcepted. include card #;incl expiratio n elate. 

(Add $2.00 Shipping ­ We use UPS) 

mand. However, BASICO isn't fast 
enough to do this effectively, and 
you'll notice flicker. The smaller the 
graphics object, the less flicker you'll 
get. Animation is better handled with 
machine language. 

You write text to the graphics 
display with the PRINT #- 3 com­
mand. Text can consist of string con­
stants, string variables, numeric con­
stants, variables or expressions. You 
can write in specific directions via the 
GLOCA TE command. Simply set the 
cursor with GLOCATE before using 
the PRINT #- 3 command, and you 
can write at an angle of 0, 90, 180, or 
270 degrees. 

You can draw lines in any style by 
setting the pixel arrangement in 16-bit 
groups. For example, the binary num­
ber '1000 1111 1111 1000' (&H8FF8) 
gives you a series of dots and dashes. 
This feature is useful for enhancing 
graphics displays. 

The dot manipulation commands 
are &POINT, Preset, and PSET. The 
first command tests dot positions for 
an off/ on condition, while the latter 
two set or reset dots respectively. Pre­
set and PSET are actually almost iden­
tical; the only difference is that they 
have different default values. One or 
the other probably would have suf­
ficed. 

You can redefine the screen size or 
create a viewport with the View com­
mand. This is handy if you want to use 
only a section of the screen for 
graphics manipulations. You have to 
create the screen outside the viewport 
before you redefine the screen size. 

BASICO is 6.6K bytes larger than 
standard Basic. You can run your pro-

Circle 
CLR 
Get 
GLOCATE 

Line 

Paint 
&POINT 
Preset 
PSET 
PRINT 11-3 
Put 
Screen 
View 
&VIEW 

grams from either Basic, but you can't 
run programs with BASICO state­
ments in standard Basic. 

Three of the utility programs let you 
dump graphics to the printer. Unfor­
tunately, you can only use a Radio 
Shack printer with graphics capabili­
ties. One utility dumps to printers with 
a 9Yz -inch carriage, and the others to 
printers with 15-inch carriages. You 
should try them all for the best results. 

You can save and retrieve graphics 
displays with the GLOAD and 
GSAVE utilities from either BASICO 
orTRSDOS. 

The Manual 

The manual is more a reference 
guide than an instruction book, which 
Radio Shack indicates is what they 
wanted. It needs more examples, and 
could be clearer on how to use some of 
the commands. I found a few typos 
that are not critical and are obvious 
when you come across them. Be pre­
pared to spend some time experiment­
ing with the commands as you're 
learning them. 

The manual contains both BASICO 
and Fortran graphics commands. It 
says that you can link graphics to sev­
eral languages, but emphasizes For­
tran; it describes each command you 
would use with Radio Shack's Fortran 
package (catalog number 26-2219). 
The commands are the same except 
for a few syntax and parameter differ­
ences. 

The documentation also has the 
source listings for the eight utilities, 
which I was quite pleased to see; 
they'll help me with my machine-lan­
guage routines. 

Draws a circle, semicircle, ellipse, arc, point. 

Clears the graphics screen. 


Reads the contents of a rectangular pixel area into array for future use by Put. 

Sets the graphics cursor and the direction for putting characters on the graphics 

screen. 


Draws a line from the startpoint to the endpoint in the specified line style and 

color. Also creates a box. 


Paints an area, starting from a specified point. Also paints a specified style. 

Returns the off/on color value of a pixel. 

Sets an individual dot (pixel) off (or on). 

Sets an individual dot (pixel) on (or off) . 

Writes characters to the graphics screen. 

Stores graphics from an array onto the graphics screen. 

Selects the graphics or text screen. 

Creates a viewpon which becomes the current graphics screen. 

Returns the current viewpon coordinates. 


Table 2. BAS/CG commands and functions. 
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GCLS 
GLOAD 
GPRI NT 
GPRT2 
GPRT3 
GROFF 
GRON 
GSAVE 

Clears graphics screen. 

Loads graphics memory from disk. 

Lists graphics on the printer. 

Prints graphics display on the printer without 90 degree rotation. 

Prints graphics display on the printer without 90 degree rotation. 

Tums graphics screen off. 

Tums graphics screen on. 

Saves graphics memory to disk . 


Table 3. Graphics utilities. 

Appendices include a command ref­
erence summary and some sample 
programs written in BASICG and 
Fortran. 

Conclusion 

I was intrigued by the detail and ca­
pabilities of the graphics board. After 
a while, I found myself wanting to see 
some programs that use the board's 
features. Unfortunately, the board 
doesn't have much software support 
yet. 

I was also disappointed to find that 
Radio Shack doesn't support the 
board in the Model III mode. I was 
unable to find out whether any Model 
III graphics software will operate the 
Model 4 board. 

If you're ready for high-resolution 
graphics for either experiments or ap­
plications, you should seriously con­
sider Radio Shack's Hi-Res Graphics 
Board. It offers more graphics than is 
currently available on the standard 
computer.• 

A Standard Reference 

by John B. Harrell ill 

A n overwhelming amount of tech­
nical information on CP/M is 

available in reference manuals. Unfor­
tunately, much of it is poorly orga­
nized, with cryptic explanations of 
commands and features. 

Nanos Systems' Reference Card for 
the CP/ M System will help. It's a de­
tailed, W-panel pocket reference card 
that concisely covers the significant 
commands and features of CP/M-80 
(versions 1.3, 1.4, and 2.2), CP/ M-86 
(for the IBM PC and its clones), and 
MP/ M (a multiuser version of CP/ M 
for 8-bit machines). 

About the Card 

This card is not an introduction to 
CP/ M and is meant for experienced 
users. The command explanations are 
terse but detailed enough to provide 
adequate information for a quick re­
fresher. 

The first two panels are devoted to 
name conventions. They also provide 
information on ambiguous file names 
that many CP/ M commands use. 
Next is a convenient list of the most 
frequently used file extensions. Last, 
you get a detailed description of the 
file control block layout. 

After a summary of special key­
board function keys and control func­
tions, the card presents the command 
summaries, in alphabetical order with 
concise descriptions of command op­
tions. Much of the remainder of the 
card is devoted to the command de­
scriptions. 

The card thoroughly discusses the 
features of the CP/ M assembler, text 
editor, and dynamic debugging tool 
(DDT). This is an exceptionally con­
cise run-down of the features these 
utilities provide. 

Reference Card for 
CP/M System 

Nanos *** Systems Corp. 
P .0. Box 24344 
Speedway, IN 46224 
$5.95 

Well-written? ***** 
Organized? ***** 
Thorough? ***** 
Readable? ***** 

on 

EPSON 

PRINTERS 


80 COLUMN PRINTERS 
RX-80 100 c.p.s. Tractor only 
RX-SOFT. 100 c.p.s. Tractor/Friction 
FX-80 160 c.p.s. Tractor/Friction 

132 COLUMN PRINTERS 
RX-100 100 c.p.s. Tractor/Friction 
FX-100 160 c.p.s. Tractor/Friction 

NEW Near Letter Quality 
PRINTER 

LQ 1500 
200/67 c.p.s. Tractor/Friction 

Cables for Epson 
CB5622 10 It. 36 /36 pin 

standard parallel . . . .... .. 32.00 
CB5609 10 It. 36/25 pin parallel 

for IBM . . . . . . . . . . . . . 25 .00 
CB561B 6 It. 36/16 pin parallel 

for Tl -99/4A . . .. 25.00 
CB5629 10 It . 25 pin 

standard RS-232(fully loaded) . . .. 25.00 
CB5620 6 It. parallel 

for TRS BO Model 1-lll·IV . . . 22.00 
RS1Y RS·232 Y cable for Tl·99/4A ... 25.00 

DUST COVERS 

AVAILABLE FOR 


MOST MODELS-55.00 


Interfaces 
CARDCO G . 65.00 
APPLE DUMPLING GX . . .. 65.00 
GRAPPLER PLUS . . 105.00 
Buffered (16K) GRAPPLER PLUS .... 165.00 
B14B Ser.• (For RX or FX Models) .... 90.00 
B161 IEEE·4BB Interface . . 60.00 

Ribbon Cartridges 
CPR 192 For EPSON BO col. printers . . 4.00 

CPR 193 For EPSON 132 col. printers .. 6.00 


CALL TOLL FREE 800-621-126~ 
EXCEPT lllinoilji, Alaska., Hawa11 

Corp. Acct&. invited. Min Ord. 515.00 Mastercard or V •s~ 
n 'Ila• or pnone Ma Casn.er s Cneclo. Money Or·d Pers Cnec
12::i..s LO cir J Add S4 00 1st te•n (AK, HI, P.R., Canada add 
510.00firstitem) Sl OOea add 1snog &.,andl Snpments to 
IL dddr·ess add 7-~ ta • Pr ,ces sub1 to ~nange W':flTE for free 
catalog. Return policy for defective on arrival replace ­
ments only: 90 day mfr. wty. ALL ELEK-TEK MERCHAN­
DISE IS BRANO NEW, FIRST QUALITY AND COMPLETE. 

~ 144 

ELEK-TEK4inc. 
6557N UncolnAve.,Chlca olL606'5~ <aoo> 621 -4269 (312Y677· 7660 
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Double Sided 
-Double 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 offers 
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 ?-Year Warranty 
• Tested and Retested 21 Times to 42 Rigid 

Specifications 
• Meets or Exceeds ANSI Standards 
For IBM, Apple, TRS, and 97% of popular 

computers. 


Order Toll Free 1-800-232-5634. 

Available in 25-Pack only plus freight. 


Bulk product inquiries welcome. 


COD's CASH ONLY r~l I I 
Corp. Accts Welcome ~ ..=.. 

Order Now Toll Free 
Door to Door in 48 hrs. 
V0fff3@@·BEClfA1(1/t@ 

(In New Hampshire call 924-3821) 
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The card also lists the Basic in­
put/output system (BIOS) and the 
Basic disk operating system (BDOS) 
function calls. But be sure that the 
linkages are correct for your system. 

Unfortunately, the card doesn't 
have information specifically for Ra­
dio Shack's CP/M Plus for the Model 
414P. It also has some misplaced data 
and omissions. For example, the ASM 
parameter that prints an Assembly 
listing file is missing. 

Nevertheless, this is a superior col­
lection of information that provides 
an instant reference for CP / M users . 
It's far easier to use than most other 
CP/M documentation. This feature 
alone makes the card worthwhile.• 

A Strong Link 
by Terry Kepner 

Micro-Link II is an able Model 4 
communications package that 

uses TRSDOS 6.0 or DOSPLUS 4.0 
to take advantage of the Model 4's 
80-character by 24-line display, 4 
MHz speed, all-RAM mode, and bet­
ter DOSes. 

The package includes the main 
program, its seven associated overlay 
modules, and two ancillary utilities 
(RET/CMD and ABCON/CMD). 
The overlays maximize the buffer 
space available (40K) for data trans­
mission and reception. 

Program Features and Operation 

Micro-Link II provides the features 
most commonly used in data commu­
nications: full- or half-duplex opera­
tion; printer on/off control; internal 
line-feed on/off control (some sys­
tems send a line feed with each car­
riage return); creating, saving, load­
ing, and transmitting log-on messages; 
uploading to a BBS; transferring files 
using Christensen protocols (for CP /M 
computers); sending and receiving bi­
nary files; eight 63-character user 
buffers; reading the display directory; 
displaying, changing, and saving mo­
dem parameters; and clearing, open­
ing, closing, displaying, loading, sav­
ing, transmitting, and typing buffer 
commands. 

In addition, you can get a Help 
menu (a display of all the above com­
mands), clear the screen, or return to 
DOS. If you decide to return to DOS, 

you can later use the special Return 
program (RET/CMD) to return to 
Micro-Link II if you haven't executed 
any DOS commands or programs 
that overwrite Micro-Link's position 
in memory. 

The buffer options are a little com­
plex. You can transmit data in four 
ways: the block format sends a con­
trol-R to tell the computer you're 
communicating with to open its buff­
er, transmits the file, then sends a 
control-T to tell the other computer 
that file transmission is complete and 
to close the buffer. 

The Prompt format sends the file 
one line at a time and waits after each 
carriage return for the other com­
puter to respond with a prompt 
character indicating when it's ready 
for the next line. 

Upload operates similarly to the 
prompt-format transmission but auto­
matically transmits binary files 128 
characters at a time. 

Christensen protocol is the same as 
Prompt except that each transmitted 
line contains 128 characters and a 
checksum byte. An error results in the 
retransmission of the "bad" block, 
providing you with up to 10 retries be­
fore aborting the transmission. 

You can receive data in three ways: 
through the automatic buffer, which 
automatically opens the buffer when it 
receives a control-R and closes it when 
control-T arrives; manual operation 
via clear-B; and Christensen protocol, 
which sends a prompt character, 
which you define, to the other com­
puter after each line of data received. 

Micro-Link II 

****
Bi-Tech Enterprises Inc. 
10 Carlough Road 
Bohemia, NY 11716 
Model 4 
TRSDOS, DOSPLUS 
$49.95 

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

When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard, Visa Accepted. 

Call Free: (800) 235-4 137 


I 00 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cal. call 
(805) 543-1037) 

.,- 207 

~""t
1!.,\"11f' 

,J.\)~ Publish Your Own Music! 

~ "l~lWJ f=I f 5t={ Ji.G~ 

$"I i lr L_sr I f.rfi ;:=c~Jl~~ 

')' ,\~ J. h •~Ir EaJ 11 c- I~}~ 

Easy to program with your Model 
1/111/IV and Epson MX Printer 

3 print styles with multiple strike 
option/Right justification/Simple 
editing features/ Prints up to 36 con­
secutive numbered pages of music 

For C.Omplete information, write: 


JRM Publications 

P.O. Box 10065 ,,229 
Greensboro, NC 27404 

Debug Programs Faster! 

DPIT(for Debugging Programs by lnlerpretive 
Tracing) is a sophisticated tool with which you can 
explore and debug machine language programs. 
In the CQMMAND mode. it will step through 
mach ine language programs one inst ruction at at 
time or a block of ins tructions. showing you the 
address . hexadecima l value. Zilog mnemonic. 
re ferenced registers conten ls and relerenced 
RAM contents for each instruc tion . The 7 dif. 
leren t COMMAND mode commands include load 
a program from disk. output to line printer or video 
display and define up to 16 different trace limits in 
RAM . The 19 commands in the DEBUG mode in · 
elude block move. execute a CALL or RST. fill 
memory , find bytes. jump to address. memory 
modification in Hex or ASCI I and modif y flags or 
registers . DPIT Inc ludes a comprehens ive 
manua l available only on disk. 
DPIT ... .. .. . . . . ...... . ............... $32.95 


ORDERING: Specif y Model 1.3. or 4. Include 
$2 .50 for pos ta ge and Handling. Mary land 
residents add 5%sales ta x. 

McSystems Software .,-111 
P.O. Box 44313 

Washington, D.C. 20026-4313 

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. 100 SK $500 

PLEASE CALL FOR PRICES ON OTHER COMPUTER PRODUCTS 

Vi sa - MasterCard - American Express 


Cashier 's Check - Money Order - C.0.0. with 25 3 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 

.,-34 7 
Call for other computer and accessory prices! Computer Specialist available for assistance. 

GRAMARCY™ 
The Word Game 

For the Tandy 2000™ .............. ........... $29.95 


If you like playing the word game in your dail y 
newspaper you will love Gramarcy. In this game, 
the computer will pick a word of seven to eleven 
letters for you to solve. While you are en tering 
your solution the program will compute the cor· 
rect answer. You will be scored on the words you 
form from the letters in the given word . When you 
finish yo ur list will be scored. If high enough, your 
score will be saved on a permanen t l ist for that 
word length. 

The program includes a routine which will print al l 
words of four or more letters contained in an y 
word you enter . Another routine to not only add 
and delete words but also to display any word and 
all its anagrams is included. Write for more infor­
mation and program requirement s. 

Robert L. Nicolai 
4038 N. Ninth Street 
SI. Louis, MO 63147 .,, 83 
•Rec Trade Mark 

MEMOREX 

rLlllBLE DISCS 

WE Will NOT BE UNDER· 
SOLD!! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted. 

AID to RS·232 
CONVERTOR KIT 
• 	 FOR ANY COMPUTER 

WITH AN RS-232 PORT 
• 	 0-5 VOLT INPUT 
• 	 8 CHANNEL INPUT 
• 	 8 BIT RESOLu·,·10N 
• 	 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 

v See List of Advertisers on Page 176 	 80 Micro, October 1984 • 189 



REVIEWS 


Binary files are machine-language 
programs or compressed-format Basic 
programs that contain ASCII codes 
higher than 127. Using the Upload 
feature, you can transmit a binary file 
directly, but you must be using 8-bit 
data words instead of the standard 
7-bit word. You can also use the bi­
nary file transmission function to con­
vert the binary file to ASCII format 
(program length is limited to 24K) and 
transmit it that way. If you receive 
such a file, you can use the ABCON 
utility program to convert the ASCII 
file back to its binary form. 

Drawbacks 

One disadvantage to Micro-Link is 
that it uses the clear key as a control 
key to access its functions (leaving the 
real control key so you can transmit 
any special control codes to the other 
computer). This means that you can't 
use the DOS keystroke multipliers 
with Micro-Link. 

Another problem is that you can't 
disable the control-R and control-T 
buffer control characters when send­
ing data in block format (my Model 
100 ignores these characters, and uses 
control-Z to close the buffer). 

The only potential problem is that 
Micro-Link's disk directory command 
might have difficulties with 80-track 
double-headed or hard drives because 
of the number of files that can be in 
the directory. In that case, you must 
exit Micro-Link II, examine the direc­
tory, and restart the program. 
RET / CMD may not allow you to re-

Pro-Create 

Misosys 
P.O. Box 4848 **** 

Alexandria, VA 22303 
Model 4 
64K, 1 Disk Drive 
$100 

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

enter the program properly, so it isn't 
recommended. 

The Docs 

Micro-Link's documentation is ad­
equate. It's printed on card stock in a 
three-ring 7- by 9-inch binder. While 
the manual doesn't have a reference 
card, you can easily remove page 5 
and use it for that purpose. 

All in all, Micro-Link II is a good, 
moderately priced communications 
program for the Model 4. • 

A New Creation 
by Mark D. Goodwin 

P ro-Create, Misosys' Model 4 
version of its popular EDAS IV 

editor/ assembler, is one of the best 
such programs on the market. Even 
the most demanding programmers 
will find its many advanced features 
impressive. 

The assembler is outstanding-its 
ability to use macros is by far the best 
I've ever seen. And the editor will do 
everything a Radio Shack editor/ 
assembler can, and more. 

About Macros and Conditionals 

You use macros in source code to 
replace a repetitive series of instruc­
tions. Pro-Create lets you nest macros 
to eight levels, pass parameters by po­
sition or key word, test a passed pa­
rameter's length from within the mac­
ro, and create labels within the macro 
that are unique to each invocation of 
that macro. 

Pro-Create also fully supports con­
ditionals. You can thus easily use the 
same source code to produce many 
different versions of a program. Fur­
thermore, you can use the conditionals 
within macros. 

The Assembler 

The program offers a Get directive 
for assembling source code files direct­
ly from disk. The length of the pro­
grams you can assemble is thus limited 
only by the size of the symbol table 
and the amount of disk space you have 
available. 

You can use Pro-Create's Search di­
rective to search partitioned data sets 
for commonly used source code rou­
tines. You will, however, need to 
spend $40 on Misosys' PRO-PaDS, a 

utility that lets you build a library of 
routines. 

These are but the highlights. In ad­
dition, Pro-Create offers the ability to 
assemble core image files, the ability 
to assemble into memory, interactive 
linkage to Debug, 15-character labels, 
binary constants, powerful pseudo­
ops, sorted symbol tables, new expres­
sion operators, and new switches for 
controlling listings. 

The Editor 

Pro-Create's editor looks a lot like 
that of Radio Shack's editor/ assem­
blers. Its advanced ·features let you 
copy and move a line or a block of 
lines, modify strings globally, save 
and load source code files in many dif­
ferent formats, display memory usage 
statistics, and execute TRSDOS 6.X li­
brary commands from within the edi­
tor's environment. 

And More 

Here are some of Pro-Create's oth­
er attractive features: 
•The editor and assembler are co-res­
ident. This can save time, particularly 
when performing trial assemblies, be­
cause you don't need to save the 
source code on disk before assem­
bling. 
•Pro-Create can produce a disk file 
of all the label references in a pro­
gram. The XREF utility can then com­
pile a complete cross-referenced listing 
of the labels. You'll fmd this useful for 
tracking down problems in programs 
that use multiple disk files. 
•The manual is well-written and 
well-organized. Misosys also includes 
a copy of Micro Logic Corp. 's handy 
Z80 quick-reference card.• 

The Signalman XII: 
Talk is Cheap 
by Bradford N. Dixon 

Because people increasingly use 
computers as data terminals in 

telecommunications, a wide range of 
modems have flooded the micro mar ­
ket. The only problem now is in decid­
ing which one best suits your needs. 

Anchor Automation's Signalman 
Mark XII is one entry you don't want 
to overlook. It does the same job as 
such popular modems as the Hayes 
Smartmodem and Novation Smart­
cat, but at a lower price. 
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THE FIRST DISK 
OF CROSSWORDS 

Solve crossword puzzles 
without a pencil or an eraser! 
Disk contains 30 original cross­
words of varying levels of dif­
ficulty. Great fun for crossword 
puzzle fans and a vocabulary 
builder for kids·. TRS-80 Ill or IV 

Send $9.95 to 

JUST SOFTWARE 
128 JOANN DR. 

MOSES LAKE, WA 98837 ,,. 389 

µ LINKJ[ 
TRS-80 MODEL 4 COMMUNICATIONS SOFTWARE 

© 1984 Scott McCagg 
REG. 

$110.00 --­
Ill 

-. . .
Complete with .. 

Handsome Binder 


FEATURES: 
• 80 Column Display 
• ASCil Transfer 
• X-Modem Protocol Transfer 
• On Line HELP Displays 
• TRS-DOS/DOS PLUS Compatable 
• Large Storage Buffer 
• Completely Configurable 

~t~ • Auto answer host program 
~t~ • Run your own software remotely 

• and much more 

Address 

If you have no label handy, print OLD address here. 

xU::: City State__Zip.____ 
LL 
~ Print NEW address here. 

Name 

Address 

City_____ _____State__Zip._ ___ 

BOmicro® 
PO Box 981 • Farmingdale, NY 11737 

BYTCOM 300/1200 BAUD MODEM 
• Bell 212A and 103, 113 compatibility 
• Auto answer I Auto dial 
• Software disconnect t 
• User configurable butters 
• Integral VOICE/ DATA transfer switch 

. • Non-volatile memory storage of nine 
forty-digit numbers 

• Remote " boot" capabili ty 
• Redial, linking, and continuous redialing 

until connected 
• Tone. pulse, or blind dialing 
• Primary & secondary dial tone detect 
• Busy, no answer, no dial tone recognition 

Buy both µ, Link and the 
Bytcom 300/1200 Baud Modem for only 

·~ 
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Your double-density diskettes spin at 300 RPM 
and hold 4608 bytes per track 

That 's equivalent to 23.040 bytes per ~econd. 
So why does backing up take so long? 

The problem Is slow software. 
The solution la ••• 

RAPfOOS Is a new disk operating system that 
can read or write an entire disk track 

Jn a single revolution of the drive. 
With R~IDOS, the R•pld Disk Oupllcatlon Program 

can copy and verify a full 40-track 
double-density diskette and perform a ••• 

26-SECOND -
BACKUP 

Format. copy. and verify In Just 42 seconds. 

Great for backing up a stack of diskettes. 
After you finish one backup, 

start the ne•t with one key depression. 

The Rapid Disk Oupllcatlon Program comes with 
a manual containing operating Instructions. 

explanations of error messages 
and a description of the operating sy~tem. 

Program la available In three mS-80 versions : 
Model I version backs up TRSDOS 2.3 disks. 
Model Ill version backs up mSDOS 1.3 disks. 

Model 414P version backs up mSDOS 6.X disks. 

Program diskette and manual for one version: 

$30.00. 
Order additional versions for• 15.00 each. 

Send check or money order to: 

~dJtlJil!l!f. 
14358 Oyer Street. Sylmar. California. 91342 

lRB-80 end lRB008 ere reglate_red tn1demer1n1 of Tendy Corp, 

v253 

192 • 80 Micro, October 1984 

REVIEWS 


The Unit 
The Signalman is a 300-/1,200­

baud auto-answer/auto-dial modem 
that stores one telephone number and 
detects dial tones and busy signals au­
tomatically. Since you control the 
modem with your terminal program, 
you don't need to change internal DIP 
switches as you do with the Novation 
Smart cat. 

The modem's front panel provides 
all the operational indicators you 
need: an HS light showing when the 
modem is operating at high speed 
(1,200 baud), a carrier-detect indicator 
(CD), a send data/receive data light 
(SD/RD), and a modem-ready indica­
tor (MR). The modem' s on/off 
switch, a feature Novation's Smartcat 
lacks, is to the right of these lights. 

The Mark XII is 6 inches wide, 9Y2 
inches deep and 1Yi inches high. It 
makes a perfect platform for your 
desk telephone. The plastic case is 
close in color to the gray of Radio 
Shack's Models I and III for clash­
conscious computerists. 

Included in the package is a 6-foot 
telephone cable, a 110-volt power 
adaptor, and a 25-pin RS-232 connec­
tor already installed and ready to plug 
into your computer. 

Using the Signalman Mark XII 

When you tum on the Signalman, it 
runs a self-check test to make sure its 
hardware is functioning properly and 
sends an "OK" message to the screen. 
The modem's default values are 1,200 
baud · operation in the full-duplex 
mode with the automatic answer func­
tion enabled. If you're running a bul­
letin board system using the Signal­
man, you're ready to go as soon as 
you tum on the power. 

In the auto-answer mode, the Mark 
XII senses the baud rate of the calling 
computer and adjusts its own rate to 
match. It does the same when calling a 
host computer. 

I tested the Signalman in its manual 
and auto-dial modes to access 80 Mi­
cro's BBS and CompuServe. I also 
used it in the auto-answer mode in 
conjunction with 80's BBS to receive 
incoming calls. The modem per­
formed flawlessly. 

The Documentation 

Telecommunications is exciting, but 
without good directions from the soft­
ware and hardware you use, it can also 

be frustrating. The 30-page owner's 
manual is complete and the directions 
are explicit and understandable. The 
tone of the manual is educational 
without being condescending, and it 
will appeal to computer novices and 
experts alike. 

Anchor Automation includes a 
command menu in the modem's firm­
ware to make the modem even easier 
to use (see Fig. 4). They also provide a 
handy quick-reference command card 
you can tape to the modem. 

Please Hang Up 

Hayes Microcomputer Products 
and Novation have similar and possi­
bly more powerful modems, but 
they're also more expensive. Mail­
order houses list the Hayes Smart­
modem 1200 for $469 to $539 while 
the Novation Smartcat 103/212 lists 
for $410 in the same ads. The Signal­
man Mark XII's suggested retail price 
is $399, but at least one mail-order 
house offers it for $250. 

Anchor Automation has a winner in 
their modem. In a field dominated by 
Hayes and Novation, the Signalman is 
one modem that performs all basic 
functions and more without the higher 
price.• 

+++ Online ESC FO Half duplex 
0 Online RTN Fl Full duplex 
Al Command RPT HO On hook 
A Answer HI Off hook 
D Dial T Tone 
p Pulse Wait 

CMD MD RTN z Reset 

Figure 4. The Signalman X ll's command 
menu. 

Signalman Mark XII 
Modem 

Anchor Automation Inc. 
6913 Valjean Ave. 
Van Nuys, CA 91406 
$39CJ 

***** 

Easy to use? ***** 
Good docs? ***** 
Well-made? ***** 
Does the job? ***** 



ANALOG VOLTAGE INPUT 

FOR YOUR 


TRS-80* Model 100 


Useful for measurement and control in 
laboratory, factory, or classroom. 

12 bit integrating AID converter plus 8 
digital input bits, 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 


v 321 

EPSON* OWNERS 
We get letters on a regular basis 

from customers saying how much 
they enjoy receiving o ur lists. 

It's probably safe to say that our lists 
are different from most of.the others in 
that they are as entertaining as they 
are info rmative. 

The lists are "slanted" toward the 
EPSON Printer user but shou ld be of 
interest to the owner of most any 
microcomputer printer. 

Send us your name and address 
and we'll send you a rather fat 
envelope filled with computer 
oriented offers. 

ZVGOTRON 
279P.O. Box 27 v 

Fremont, Michigan 49412 
Lists sent to USA addresses and by moil on ly. · EPSON 
trademark of Epson. America Inc. 

Scotcli Diskettes 

Rely on Scotch• diskettes to keep your va lu­
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They' re compatible with most diskette drives. 

(800)235-4137 

....... 
-

Dealer Inquiries 

Invited 

you Cit" qu1c~IV 11n11 11ccuon lcly 

• C a l cu l a t e ca loric and nulrilive loor. lnlake 
• Evnluate nutritive valu e o l your d ie t 
• Compare daily die l l o individual RDA Chart 
• Create person alized da il y meal s and menus 
* Pio n varied dall y menu s base d on sound nutr iti on 
* Snve records o l dail y meots and menus lo r lulure p lonn ing 
* Print nu lr lti on charts. l ood. mea l . m enu and groc ery li sl s 

" Toke a Byte " I~ a M odular BASIC Prog ram 

MAIN Prog ram Menu 
( 1) Recommended Daily Dielary Allowance (RDA ) CHART 
(2) 733 Expandable Ra ndom Access FOOD U ST Data Filo 
(3) 28 Nutr itional MEAL U ST Data File Exampl es 
(4) 7 Balnncod DAILY MENU LIST Data File Examples 
(5) GROCERY LIST P1 ogram Module 
(6) 25 Pago USER 'S MANUAL including Charts and Tabios 

"LL D••• role• U •• 1M1 UPANDED •nd MOD IFIED 1, st...,,.lo<•ll ' • n<l ll., u bl , to •o llcc t ' "'" 
1>•11....,.J a>e 1r0<" c""""'ool <l•otb0olo o• 1ou1aoc10111UQQo•todd ie1 

For moro1nlo rm111ion . !203)43 1·6449 
To Order· M11ll • choc~ or mono , o r<lor lor S69 95 plu$ SJ 00 (S & HI to · 

~ NOOVILL Software ilil!!!l!l'I 

c::J R;dg e~~l~~~:::. d06877 ~ ·~· 
v54 ~ 

Dot Matrix Printer Interfaces with TRS-80 
Fea turing a TRS-80 compatible parallel inter­

face, Addmaster Corporation has produced a new 
dot matrix printer, Model 170. The Interface in· 
eludes a Centronics·type handshake and DB·25 in· 
terface connector, Baudot , and day-and time 
clock. The Model 170 provides 18 or 21 characters 
per line, 6 lines per inch print density, on standard 
2V2" adding machine tape. Designed to use with 
personal computers, Model 170 wi ll produce hard 
and carbon lesscopies of programs, data or results. 
Write Addmaster Corporation, 416 Junipero Serra 
Dr., San Gabriel, CA 91776 or call 213/285·1121. ' 

TRS-80 MODEL 1-111-IV 
(Software Discounts) 

1. Di sk Operating Systems 

Dos Plus .. . ...... . .. . . ... $149.95 

2. Word Process ing 

MScript .. .. . .. ........ . .. $79.95 

3. Terminal Communication 

Mterm ... . . . .... . .. .. . . .. $79.95 

BBS . ... .. ..... . . ... . . .. .$79.95 


4. Assembly Language 

M/za l .... . .. ... . .. . • ... $149.95 

5. 	Accounting System 

MBS .. ............. .. . .. $250.00 
6. Custom Orders 

Business ...... . ... . . ... . . . (call) 
(Free disk holder) .,-27 

Modes CALL Voice 

Sat. (702) 384-9320 Mon. 

& DESIGN SOFTWARE thru 

Sun. Box 42847 Fri. 

7-5 Las Vegas , Nv 89104 9-5 

this ~lication 
is available in 
microform 

University Microfilms International 

300 North Zeeb Road 18 Bedf ord Row 
Dept . P.R. Dept. P.R. 
Ann Arbor, Ml 48106 London, WC1 R 4EJ 
U.S.A. England 

USS: 

Universal Subroutine System 


MODEL S 2, 12 1 16 

A system of over 200 BASIC 
subroutines for performing 
over 2000 different rou­
tines. Save up to SOX of 
normal progra mming time. 
Sort~, Menus, GrapRs, Con­
versions, Formatting, each 
with a single instruction 
li ne. No machine language
neede d. Produce fancy, pro­
fes siona l displays. Embed 
in your re gular BASIC pro­
gr ams. Over 200 page~ of 
ao cumentat 1o n . ONLf $LOO. 
Se1 ; ~ • f o r . c o ;T1 pbe t '.; )n oqw t- e 
des L. r1b1 :1 g US..:; a 1, u a Lo.st­
ing of over 200 different 
U S ·-' s u b r o u t i. n e s . v 394 

Ramona Enterprises , Inc. 
1133 Taft Street e Rockville, Md. 20850 

DISCOUNTS 

on all 

TRS-80® 

COMPUTERS 


with 

Radio Shack Guarantee 


Call or Write For 

Free Catalog and Price List 


HARMON 

Hdw. & Supply 


307N.Maln 

Denver City, Tx 79323 


806-592-2472 
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NEW PRODUCTS I edited by Robert Mitchell 

Your Printstation 

In Life 


The GLP and the Print­
station 240, 250, and 354 
printers from Centronics 
Corp. (1 Wall St., Hudson, 
NH 03051, 603-883-0111) 
are designed for transporta­
bility and office work. 

The compact, 6.6 lb. 
GLP dot-matrix printer 
($299) offers block graph­
ics, correspondence- and 
draft-quality printing, and 
enlarged, condensed, em­
phasized, and double-strike 
print modes and is small 
enough (13 by 71/i by 2.8 
inches) to accompany your 
Model 4P. 

It prints superscripts and 
subscripts and accepts cut­
sheet or roll paper. An op­
tional tractor feed accepts 
8-inch fan-fold paper. 

The GLP printer runs at 
50 characters per second 
(cps) for draft-quality and 
12 cps for correspondence­
quality printing. 

The Printstation 240 
24-pin dot-matrix printer 
($1,495) features normal­
and high-density print 
modes, proportional fonts, 
and runs with systems 
that support daisy-wheel 
printers. 

It prints at 160 cps in 
draft mode (80 cps in corre­
spondence mode) and prints 
pin-addressable graphics 
and condensed, enlarged, 
and emphasized characters. 

The Printstation 250 dot­
matrix printer ($1,299) 
prints in seven colors, gen­
erates charts and graphs, 
and automatically feeds 
documents. It prints at 185 
cps for proportional print­
ing, l(iO cps in draft-quality 
mode, and 40 cps for corre­
spondence-quality mode. 

The CLP compact dot-matrix printer is one of four new printers from 
Centronics. 

It also features a bidirec­
tional, logic-seeking print 
head, pin-addres sable 
graphics, and printer setup 
and diagnostics controls. 

The Printstation Model 
354 dot-matrix printer han­
dles fan-fold or single sheets 
and runs at 220 cps draft 
mode, 50 cps correspon­
dence mode . Capabilities 
include proportional print­
ing, margins, automatic 
centering, bold and shadow 
print, variable fonts, and 
pin-addressable graphics. It 
costs $2, 195 and offers an 
optional bin feeder. 

Reader Service v 555 

1-2-3 for the 2000 

Tandy's Model 2(XX) now 
runs Lotus 1-2-3. Lotus 

1-2-3 combines data-base 
management, spreadsheet, 
and graphics programs in a 
single integrated package. 
The spreadsheet offers up 
to 2,048 rows and 256 col­
umns, cell and page format­
ting, statistical, financial, 
and calendar functions . 

You can use spreadsheet 
data with Lotus' graphics 
program to create and dis­
play bar and line graphs, pie 
charts, and X-Y graphs. 

Lotus' information man­
agement program lets you 
quickly enter or retrieve 
more than 2,(XX) data-base 
records. Data base informa­
tion is available for statisti­
cal analysis, reports, or for 
spreadsheet models and 
graphs. 

Lotus' Macro Command 

The Grafyx Solution add-on board enhances Model lll/ 4 resolution. 

Language lets you develop 
automatic command se­
quences for faster opera­
tion. Lotus 1-2-3 includes 
an MS-DOS operating sys­
tem and tutorial programs 
for the beginning user. 

It's available at Radio 
Shack stores. For more in­
formation contact Tandy 
Corporation/ Radio Shack 
at 1800 One Tandy Center, 
Fort Worth, TX 76102. 

Reader Service v 551 

Resolution Revolution 

The Grafyx Solution 
add-on board plugs into 
your Model III or 4 graph­
ics connector to increase 
resolution to 640 by 240 
pixels. 

An enclosed graphics 
software disk runs under 
TRSDOS 1. 3 or 6.1 , 
LDOS, and NEWDOS80, 
and contains over 40 pro­
grams and files that facili­
tate board use and provide 
practical graphics applica­
tions. 

The package also in­
cludes Extended Graphics 
Basic for creating lines, 
boxes, ellipses, circles, and 
arcs. You can fill areas with 
256 patterns, change the 
viewing area, and save 
screen sections. 

The Grafyx Solution 
($199.95) is available from 
Micro Labs Inc., 902 Pine­
crest, Richardson, TX 
75080, 214-235-0915. 

Reader Service v 558 

Plenteous Programs 

Programmed Press of­
fers a package of 50 invest­
ment-oriented Basic pro­
grams ($100) for the Models 
I, III, 4, and 2(XX). 
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FREE SHIPPING


•DISKETTES • 

West Coast"Call" Central & East"Call" 

1(800) 621-6221 1(800) 654-4058 
Discounts Starting at 3 Box Quantities 

~ 3M D Dysan maxell 'Verbatirrt 
• 5~·· • 5~· . 3l~ CALL •5i,4Datalife 


s-side 1J9_5 . s-side 2295 - 1 ,, s.-s1de 189Jl 

d-den. d-den. - • 54 • d-den. 

d-side 23~ d-side 305.9 s-side 199_5 ad=sd1ae 249..:"

d-den. . d-den. d-den. en. 

s-side 275.9 s-side 34@ .d-side 25!!.5 s-s1deJQ 9J>

quad quad d-den. quad 


d-side JJ9_5 d-side 45~ s-side 28!!.5 d-side39!!.5

quad quad quad quad 

• 8"• •ff• d-side 36!!.5 • Ef Datalife 

s-side 215.9 s-side 285.9 quad ,, s-side 24!.? 

s-den. s-den. • 8 • s-den. 

s-side 26 Q'.) s-side 30~ s-side 319_5 s-side 2C9_5 

d-den. d-den. d-den. d-den. u-

d-side 315.9 d-slde 34!!.5 d-side J49..? d-side 3195

d-den. d-den. d-den. d-den. ­

3ft1 AMARAY MEDIA MATE Head Cleaners 

DC100A ....13t=l9 (31'j'. .. 11~) (51i{ ..11 ~) K't 520


1DC300A ... 184.9 DISK MINDERS s. · · · · · ­
DC300XL 20~ (5~ '. ... 16Tii) (8"... 21Q.9)1 Refills .· · 9Q;il 

DCBOOA ..244_5 BULK PACKED DISKS "CALL"Analizers 2500 


D~6?itb~s the D• t.) ~ De~~cl~~~~es is1<ett . , (~00) 654­ 4058 

111°t~~~R~l l-Ol'u1ec iott cac 
··uf>'s Delivery Only, Add 3\!!l on orders under 35°2 or 20 disk.• 

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 

MODELlllFEATURES · 


The Norcom TC-Ill is a replacement for the entire Model I 
electronics which perfectly fits into you r original Model I 
enclosure. 

..------Features-------, Assembled & 
• Uses Mod I keyboard . case . monitor & power Tested TC-Il l 

suppl y wi th Basic ROMS 
• Includes full 48K memory, disk controller. 


printer & externa l 1/0 ports same as Model I ll 
 s39900• All Model Ill features plus reverse video & 

output to drive external speaker wi th no 

additiona l hardware 


Factory•Uses Model Ill Basic ROMS or other EPROMs 
Conversion • Runs Model Ill software of you r Model I • No expansion interface needed - it's all bui lt-in 

• RS-232 add-in accessory board avai lable 
• Delu xe Keyboard Available-make your own 


portable 


· De luxe Keyboard 'RS-232 Interface Board 
with Numeric Pad $99.00 fit in case $49.00 
Illinois Residents add 7% Sa les Tax Factory Conv. add $10.00 
TC-I ll Board-Add SS.00 Shipping C.O.D.'s requ ire 10% payment 
& Insur. w/order v541
"RS-232 is optional "TRS-80 is a trademark of Tandy Corp. 

lW • - NORTHERN INFORMATION 
• • TECHNOLOGY CORP. 1E31 

748 W ALGONQUIN RD . ARLINGTON HTS IL 60005 f~ 

INTEGRATED SOFTWARE FOR MODEL 111 & IV 

See Our Product Review in 

July '84 Issue of 80 Micro* 


(Article by Gary Ludwig) 

*I recommend you get your hands on A-8-SEE before its author, 
David Dahl, realizes how seriously underpriced it is . .. A-B-SEE 
is an ingenious, thoroughly professional Model Ill file editor, 
word processor, screen graphics, and telecommunications pro­
gram. Because of its integrated nature and flexibility, this 
package can do the job of a half-dozen individual utilities and 
programs.------------------­

ADVANCED SCREEN EDITING 

FAST HOR/VER T SCREEN EDITING • INSTANT HELP SCREENS 


EDITS ANY FILE• USER DEFINED PERSONALITY 

MACROS FOR COMPLEX TASKS• BLOCK MOVE· LOAD, SAVE 


SCREEN SNAPSHOTS (GRAPHS) •COLUMN EDITING 

RANGES, VETOS & STRINGS 


* If you're a programmer, your editing tasks have just become 
much easier. __________________ 

EXCELLENT 

DOCUMENTATION 
 *The 200-page documentation, con­

tained in a three-ring looseleaf• OVER 200 PAGES 
• PROGRAMMED TUTORIAL binder, equals in thoroughness any 
• CLEARLY WRITTEN I 've encountered.. ·----­
•EASY TO USE 

*I know almost nothing about binary files, but with the superb 
documentation on A-8-SEE and the step-by-step examples, I 
looked at and doctored several files I would otherwise be loath to 
touch.--------------------­

ON SCREEN WORD PROCESSING 

TEXT JUSTIFICATION (LCR) • PARAGRAPHS - INDENTS - MARGINS 


PROPORTIONAL SPACING • MODEL Ill GRAPHICS 

PAGE NUMBERING (ANYWHERE)• ODD/EVEN TOP & BOTTOM TITLES 


CUSTOMIZES TO YOUR PRINTER •WORD WRAP - AUTO TABS 

PARTIAL DOCUMENT PRINTING 


* A-8-SEE is so flexible that you can alter almost any parameter of 
the system . .. A-8-SEE's special keyboard driver generates all 
256 ASCII characters and also stores strings of keystrokes ­
called "macros" - to perform complex tasks with less input 
from you.------------------­

TELECOMMUNICATIONS 

UP TO 1200 BAUD• EXTREMELY FAST SCREEN DISPLAY 


MACROS HANDSHAKE WITH HOST• HORIZONTAL SCROLLING SCREEN 


FREEBEE PROGRAMS (Source Files Included) 

DRAW: HOR/VERT SCROLLING• CONNECT: SUPPORT HAYES SMART­

MODEM FEATURES• HELP: FRAME ORIENTED RELATIONAL QUERY 


DATA BASE• LPRfNT: SCREEN IMAGES ON EPSON, PROWRITER, AND 

OKIDATA (92) 


DOS SHELL 
•EXEC DOS COMMANDS & RETURN 
• EXEC BASIC & /CMD PROGRAMS 
•USE MACROS IN PROGRAMS 
• SUPPORTS MOST MODEL Ill DOS 

* A·B-SEE is the most fascinating 
program I have worked with in a 
long, long time. ______ 

SUPER POWER 

PERFORMANCE FOR MODEL (Ill) 

OR MODEL IV IN Ill MODE 
 sagasORDER FROM 

IDAHO RESIDENTS COMPUTENTS INC. 
ADD SALES TAX980 JOHN ADAMS PARKWAY 

MASTER CHARGE ORIDAHO FALLS, ID 83401 
VISA WELCOME PHONE 208·529·2492 (9·5 Mtn) $300 SHIPPING & 

REQUIRES 48K · 2 DISK DRIVES ,,.119 HANDLING CHARGE 
00312-640-3220 lb'd ADD $8. for C.0.D. 
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NEW PRODUCTS 

This statistical software contact Ergo Systems Inc. 

package contains programs 
in forecasting, stocks, 
bonds, options, futures, 
and foreign exchange. An 

at 1360 Willow Road, Men­
lo Park, CA 94025, 415­
322-3746. 

Reader Service v 559 
optional 220-page hand­
book ($19.95) explains how Storage to the Max 
to use the programs for 
profitable planning and 
forecasting. 

The programs require 
48K and one disk drive. 
Contact Programmed Press 
at 2301 Baylis Ave., El­
mont, NY 11003, 516-775­
0933. 

Reader Service v 552 
Hush 80 combines the quietness of a thermal printer with speed and por­

IJK Inc. ' s 2.46-megabyte 
disk upgrade system for the 
Models III and 4 has 
enough storage capacity to 
back up hard disk systems. 

The upgrade hardware 
lets you boot up 48-tracks­
per-inch (tpi) disks, and the 
accompanying software 
reads and writes in high­

A Transportable 
Thermal Printer 

tability. 

At 28 ounces and 12 by The Hush 80 comes with 

density mode (192 tpi) using 
specially formatted disks. A 
speed-up kit reduces disk in­

Ergo Systems Inc. 's 5Yz by 3 inches, the Hush a 100-foot roll of thermal put/output time by half. 
Hush 80 portable dot-ma­ 80 fits easily into a brief­ paper and a 9-volt wall The drive features a 
trix thermal printer ($159.9CJ) case. An optional recharge­ transformer/ power cable . 500-bit-per-second transfer 
features 80-column bidirec­ able battery pack keeps you Printer paper is contained rate, 3 millisecond track-to­
tional printing at 80 cps, printing while you're on the in the unit for greater porta­ track access time, and a 
and comes with an interface road. RS-232 and serial in­ bility. track-following servo to en­
and cable. terfaces are available. For more information sure on-track read/ write 

NEW PRINTERS ADDED! FIND YOURS BELOW. RIBBON SALE EXACT REPLACEMENTS 
Good This Month 

RADIO SHACK• CENTRONICS • COMMODORE • EPSON• ANADEX • BASE 2 •IBM• NEC• C. ITOH •DEC • OKIDATA •OTHERS 

PRINTER RIBBON INSERTS EZ·LOAD'm RELOADS NEW CARTRIDGES SILVER DOLLAR 
MAKE, MODEL NUMBER SIZE DROP IN, NO WINDING! You SEND your used (from the various WIND to LOAD 

(Contact us if your printer is EXACT REPLACEMENTS CARTRIDGES to us. We manufacturers . Subject WHY DO WE SELL TH ESE? 
Inc hes 

no t listed, We can probably by made in our own shop put OUR NEW INSERTS to availabi lity. · ) Th is i s the type ribbon you 

RELOAD your old cartr idges.) Yards Cartridges no t included. inlhem. get if you order from our fel · 
low adverti sers. We sell them 

DIABLO 610/620-XEROX MEMORYWRITER 6101620 511 6•230 ······································· ......................................... $15/2 $4216 s 72112 lor less since we make them 
- ourselves. Do you really like 

BASE 2 ·DIP 81/82184/85G 112•20 $1 5/3 $54/12 $288/72 $7/1 $6 01 2 or more $30/2 $8716 $168112 the mess and inconvenience 

C ITOH Prowrlter 1550/8510 - NEC 8023/8025 
of unwind ing and dumping 
!h is type ribbon into a waste-

APPLE DMP · DEC LASO-RA 112• 18 $15/3 $54/12 $288/72 $7/1 $ 6 ea 2 or more $15/2 $4216 s 78/12 basket or out on a newspaper 

C ITOH Starwrlter F10XCARBON FILM BLACK ~" $24/6 $42112 $234/72 $5oa 3·11 $4ea 12ormoro $18/3 $60/12 $348/72 
and/or w inding it into your 
cartridge? We don'! know why

DIABLO HYTYPE II FABRIC BLACK 5116•11 $21/3 $78/12 $510/72 $8/1 $7 ea 2 or more $18/2 $51/6 _J 96/12_ these are being sold. Com· 

RADIO SHACK puters should simplify your 

CARBON FiLM - DWP-210 Black (1445) 5116•145 $24/6 $42112 $234/72 $5ea3·11 $4 ea 12 or more $18/3 $60/12 $348/72 
life. not make it more com· 
plex just 10 save a few pen· 

DAISY WHEEL ll-DWP-410 Black (1419) 1/h 145 $24/6 $42112 $234/72 $Sea 3-11 $4 ea 12 or more $18/3 $60/12 $348/72 nies. You are welcome lo 

Red, Green, Blue, Brown Colors (1419) 114•1JO $30/6 $54/12 $288/72 $6 ea3-11 $5 ea 12 or more $21/3 $72112 $420/7_;?_ 
order these if you cannot af · 
lord our EZ·LOAD1 

m IN· 

FABRIC (Long-Lite) DWP-210 Black (1458) 5116•17 $21 /3 $78/12 $510/72 $8/1 $7 ea 2 or more $18/2 $51/6 s 96/12 SEATS, RELOADS. or NEW 

DAISY WHEEL II Black (1449) $21/3 $78/12 $510/72 $8/1 $7 ea 2 or more $18/2 $51/6 s 96/12 
CARTRIDGES. But BEWARE! 

l/h25 You now know how to avoid 

LP 1-IHV 700 Zip Pack (1413) 9116• 16 $1213 $45/12 $252172 ......................................... ....................................... disappo inlment. One more 

CENTRONICS 730/737/739/779 
caution: be sure to check the 

- length of any ribbon BEFORE 
DMP-200, 120 (1483) 112•20 $15/3 $54/12 $288/72 $7/1 $6 ea 2 or more $27/2 $81/6 $16211_2_ you but it. For instance, an 

DMP·500 (1482) $15/3 $54/12 $288/72 $7/1 $6 ea 2 or more $24/2 $7216 $144/12 
MX-100 ribbon should be 30 

112•20 yards long, not 20 as in the 
DMP-2100 ·TOSHIBA P1340-P1350 (1442) 112.20 $15/3 $54/12 $288/72 $7/1 $6 ea 2 or more $15/2 $4216 s 7811_2_ MX·BO. --------·--­
LPlll-V (1414) 112x15 $15/3 $54/12 $288/72 $7/1 $6 ea 2 or more $15/2 $4216 s 78/12 $1213 ~44/12 S.2~217~ 

DMP·400/420, LP VI-VIII (1418) !:i/ 16•14 $15/3 $54/12 $288/72 $7/1 $6 ea 2 or more $15/2 $4216 - ~-~1_;?_ .!1!1_3 $40/12 $228/72- - - - -­
DMP·1 00, LP Vll ·Commodore 1525, Gorilla Banana (14241 Inker loop -··­·--··-··----·-··-·­·-····-·­····-­ ···----·······-···············­·······-·· $16/2 $48/6 s 96/12_ OKI OAK A ! POOL 

12V•rd• *>Vwd• 

OKIDATA-PACEMARK 2350-2410 Black 112•100 $30/3 $1 08/12 $576/72 $20/1 $18oa2ormoro $32 Each _ - ~~~.2 $841~ L 
EPSON MX/FX/RX 70/80 ·IBM PC 112.20 $15/3 $54/12 $288/72 $7/1 $6 ea 2 or more $14/2 $36/6 _s 6~_1_2_ ~12/~ __$~4/1_2 S,25~~ 

MX/FX/RX 100 -IBM PC 112.JO $18/3 $66/12 $360/72 $8/1 $7 ea 2 or more $18/2 $5116 ~ ~~/1_2 $15/3 _$5~12 ~2~!~ 
COMMODORE 8023P ­ CENTRONICS 152-2 112.12 $15/3 $54/12 $288/72 $8/1 $7 ea 2 or more 

ANADEX 9000 Serles 11 2xJO $18/3 $66/12 $360/72 $8/1 $7 ea 2ormore SEND CHECK. MONEY ORDER, OR C.O.D. TO: 

WORRIED ABOUT ORDERING BY MAIL? Relax. We' ve been In business tor many years and can please the smallest and largest ac· ~ BCCOMPCO •counta. You receive some ol the llnesl ribbons available made of our own exclusive IMAGE PLUS+ 1m fabric and carbon film. Our rib· 
800 South 17 Box 246bona flt your printer exactly. COMPARE, but BEWARE! We order all our compelltor' s products and are amazed al what we get. We use 

~1~~~~:~i~~o0~~1~ie·~a~it~~~~~1ri~~~~~~~~~r1:~: ~~~~~~~~~~~e~ ~;:~ind~~~~~- ~~11118 't'o~o~~'t:r1:C1~~r:~~'J~~1~~ 1~~ . make, 
SUMMERSVILLE, MO 65571 

v1 52(417) 932-4196 

COST PLUS 10% l "BtC. WE PAY UPS SHIPPING on PREPAID ORDERS. 
RADIO SHACK COMPUTERS·SOFTWARE·SUPPLIES·ACCESSORIES PLEASE INCLUDE STREET ADDRESS tor UPS DELIVERY 

Ca// Bob Case or write tor our COST PLUS 10% FLYER!!! President FOREIGN ADD 15% U.S. FUNDS. 
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AUTOPEN PR~~~R 
$29.50 Plus $2.00 M&H 

~rrc:~.rf~le:i~~1n~~ocessor in only 2.5K. Save your RA M 

I. Menu conrrol with defaults. 
2. S1andard pica, efoe, and micro forrna1s. 

}. Auromaric paging and numbering. 

4. Use of continuous forms or single shecu 

~ . Mu ll iple copies with pcrsonaliied inpu r. 

6. Basic word processi ng withou t specia l commands . 
7. Expanded power using easy ro remember commands to: 

• Reser mp and btmom margins. 
• Rcse1 side margins :and line length. 
• \ndcm lt'Xt.. 

• Oebyed or hanging indems. 
• Cemcr headings. 
• Print page hC"adings. 
• Input !exr from keybwrd. 
• Turn right jusrific:nion on and off. 
• Ser line spacing. 
• Skip mulriple lines. 
• Rede fine page numbering. 
• Stan a new page 
• Prim double wid1h headings. 
• Insert non·printing comments. 
• Stamp pages with fi le, dare, and 1ime. 
• Send priter conirol codes 
• Chain files toge ther. 

8. Director display fo r file selemon. 
9. Buffered 1y}X'writcr OJX'r.u ion wi1ho111 files. 
10. Ourpur w rape, phone, files, or RS0232 j<xm 
I I. l imired support of underl ining :ind fc:uures re<juiring 

1mbedded conrrol chuacters . 
12. Cus1omi:r.c: to utilize primer feamres 

! }. Prim long documenu from RAM and/ or tape. 

14. Counrs ch ar:iners in a documenr . 

15 P · rs ffcd 25 50 


CHATTANOOGA SYSTEMS ASSOCIATES 
POST OFFICE BOX n261 
CHATTANOOGA TN 37422 ,,... 414 

PHONE 16151 892-2339 

INVESTMENT SOFTWARE 
PORTFOLIO MANAGEMENT SYSTEM 
New Version I 

This easy 10 use program will handle up lo 
I ODO lra nsac lions (500 aclive and 500 sales) 
for each of lhe fol lowing . Slacks. Op11ons, 
Mulual Funds. boncls. and Accounls. In­
c ludes Opening and clos ing pri ces and 
dales. commissions. d ividends. and in1erest. 
Handles both written and purchaseo op11ons. 
General account format can be userJ for 
money markel funds, cerli lica les of cleposit. 
etc. Ponfolio reports by secu rily lype. aclive or 
sa les. or en lire ponfolio . $39.95 

Investment Club Management System 
Sencf for inlormalion $69.95 

Bolh programs are I 00% machine language 
ancl require a 48K MOD 1/1 11 / IV(MOD IV runs 
1n MOD Ill mode). 2 drives, ancf an80 column 
pnntl=?r. 

RENRAD SYSTEMS ,,..24s 

3205 MESA DR. , OCEANSIDE, CA 92054 
(619) 721·6783 


Cash. check or money order. Add $2.50 

for postage and handling. COD add 


$3.00 extra . CA residents add 6% tax. 


SubscTt.!Cntion
Prob ? 

80 Micro does not keep subscription 
records on the premises, therefore 
ca lling us only adds time and doesn't 
so lve the problem. 

Please send a description of the prob­
lem and your most recent address 
label to: 

BOmicro® 
Subscription Dept. 
PO Box 981 
Farmingdale, NY 11737 

Thank you and enjoy your subscription. 

.,, See List of Advertisers on Page 176 

Is your computer worth $50.00? 

COMPU-FIRE™ 
20 oz. Halon 1211 

Microcomputer 
Fire Extinguisher 

For printers & peripherals too 
Made in USA - UL rating 28 : C 
No mess - clean & safe 
No C0 2 stalic to zap data 
No powder to corrode boards 
Chrome plated DOT steel cylinder 
Metal valve with pressure gauge 
Height 10 in., weight 2 1/ 4 lbs. 
Rechargeable locally or by us 
5 year warranty! 

Send $Jo ck, MO, V ISA, MC. 
Includes Shipping & Handling. 
PA res idencs add $3 sales rax. 
Dea ler inquires welcome. 

PROTECTALL CORP. 
5422 Page Drive , Dept. 39 

Pittsburgh, PA 15236 
(412) 882-0114 .,,59 

Data Protection Since 1970 

@TDK.

flexible disks 
Call Free (800)235-4137 
for prices and information. 
Dealer inquines invited. 
CO.D. and charge cards 
accepted. 

V/S.4' -
PACIFIC 
EXCHANGES 
100 Footh ill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 54 3-1 037 I 

V' 207 

SEND AND RECEIVE 

MORSE CODE 
•TRIPLE SPLIT SCREEN 

•SPEED: 1-200 WPM 

This 4.Sk assembly language program runs 
on your TRS-80

1
"Model I, Ill , or 4. The 

decoded Morse Code is displayed on the 
screen and may be printed. The keyboard 

buffer is active while either sending or 

receiving. The output is either tone or keyed. 
1/ 0 is via the cassette interface. The pro­

gram runs from tape or disk (TRSDOS 2.3 or 

1.3). Use it " on-the-air" or for code practice. 

satisfaction guaranteed or your money back 

Cassette with booklet only $19.95 postpaid. 

ROGO Computer Products 
4752 DeBeers Drive V' 343 

El Paso, Texas79924 

The Model 8232 communicates via 
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 is $295. Detailed manual , $6. 
Phone our applications engineer or write: 

DATA ACQUISITION 
and control for ANY computer 

** STARBUCK * * , DATA COMPANY l5 

225 Crescent St. , Waltham, MA 02154 • (617)899-8629 

TRS-80 

COMPUTER 


DISCOUNTS 


•Factory Direct 
• Best Prices Anywhere 
• No Out-of-State Taxes 
• 100% Radio Shack Warranty 
• Free Price List 

SCOTT TASSO 

ASSOCIATES 


175 E North Delsea Drive 
Vineland, N.J . 08360 

800·257·0426 
NJ 609·691·7100 ,,510 

NEW! Lower Prices!! 

wabasH 

six-year warranteed ,,... 367 

DISKETTES! 
$14.90/box (10) 

SW' single-s ide, single-density; double­
density add $3/ box . Add $3 per o rder 
shipping . In Illinois add 7% sales tax. 

Library Case-$1.65 (with disk purchase) 
Immediate shipment on VISA, Master Card or 
Money order; add 14 days for personal checks . 

• CALL TOLL FREE I 
(800) 222-1248 ~ 

In Illinois Call (312) 882-8315 
DEALERS! SCHOOLS! USER GROUPS! 

Call fo r our volume discount prices' 

DIGITAL IMAGES 
1185 Tower, Schaumburg IL 60195 
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NEW PRODUCTS 

head positioning. The unit 
requires no preventive main­
tenance. 

neutralize static electricity 
buildup. 

The System II package is 

Specially formatted disks 
are available from IJK or 

$42.50. Kit components are 
also available separately. 

their dealers. The upgrade Reader Service v 562 
system is $1, 195 for one 
drive. An additional drive is 
$595 from IJK Inc., 24646 
S.E. 192, Maple Valley, 
WA 98038, 206-432-9414. 

Model ID Windowing 

Reader Service v 553 The Windowpad inte­
grated windowing and note­
processing utility for 16K, 
32K, and 48K Model IIIs 

Dust Off Your works within applications 

Computer 
programs to write, recall, 
and edit memos and notes 

Dirt and dust build up in without loss of data in your 
the unreachable areas of a Keep dirt and dust out ofyour computer, peripherals, and media with the primary program. 
computer system: between Dust-Off System II kit. Windowpad loads into 
the keys, inside the printer, top-of-memory for protec­
and inside disks and disk 07092, 201-233-5000) blows lint particles and a 2-foot tion from Basic programs 
drives. away dirt in computers, me­ extender hose for cleaning and runs with applications 

The Dust-Off System II dia, and peripherals with a inside equipment. programs or as a stand­
kit from Falcon Safety dry propellant. The optional Stat-Off II alone program. 
Products Inc. (1065 Bristol Also included are a Mini­ attachment ($17. 95) pro­ The program saves oper­
Road, Mountainside, NJ Vac that picks up dust and duces an ionized blast to ations performed on the ap­

/. 
··~/ [ 

INK MASTER 
s159.00 

~;' 

E-ZEE INKER 
s39 _5Q 

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 cartridge type fabric 
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. 

BORG 
!!'!U!!RIES, LTD 

ORDER TOLL-FREE: 800-553-2404 
In Iowa: 319/987-2976 
Visa/MC accepted v256 

800-231-3680 800-531-7 466 

Radio Shack TRS·80's ® 

People you Trust to give you the very best! 

• Lowest 
Price 

• Reliable 
service 

• Quality 
Products 

22511 Katy Fwy., Katy !Houstonl Texas 77450 
!713l 392-0747 Telex 774132 

v 250 
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NEW PRODUCTS 


plication program while 
you're using Windowpad. 
After Windowpad com­
pletes execution, it restores 
the application program 
functions. 

A complementary per­
sonnel filing program, 
SASSE, is also available. It 
has expandable, movable 
windows, and can perform 
multiple tasks simultane­
ously. 

Windowpad is $20 plus 
$1.25 shipping and han­
dling. Contact En Fleur 
Corp. (2494 Sun Valley Cir­
cle, Silver Spring, MD 
20906, 301-598-4532) for 
more information. 

Reader Service v 554 

Shrinking Basic 

Well-commented pro­
grams facilitate debugging 
and clarify program logic. 

,,. See List of Advertisers on Page 176 

Multi Form disk trays keep your disks under lock and key. 

Once you're familiar with a 
program, however, these 
lines lose their usefulness 
and waste memory space. 

Shrink ($24.95) com­
presses Basic programs to 
the smallest possible size 
without altering program 
logic and data. It removes 
remarks and unnecessary 
spaces, and combines state­
ments into as few lines as 
possible. You can then run 

larger programs and exe­
cute programs faster. 

If you need to edit a pro­
gram, Break ($19.95) puts 
each statement on its own 
line. For even clearer list­
ings, Insert ($19.95) puts 
spaces before and after each 
Basic operator and key 
word. 

All three utilities execute 
from the overlay area of 
your operating system while 

the Basic program resides in 
memory. No saving and 
loading is necessary. Load 
the program once, then in­
sert spaces and break lines 
for corrections, or shrink it 
and run it from RAM. 

The programs run on the 
Models I, II, 111, 4, 12, and 
16. A complete package 
with all three utilities is 
$49.95 from Gulf States 
Computer Services, 10039 
Bissonnet, Suite 130, Hous­
ton, TX 77036, 713-270­
9003. 

Reader Service v 561 

Keying into Your 
Disk Box 

Multi Form disk trays 
from Wilson Jones Co. 
(6150 Touhy Ave., Chica­
go, IL (i()648, 312-744-7700) 
keep your 5 \14- and 8-inch 
disks under lock and key. 

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 
* * * 	FEATURES * * * 

• 	 Predicted Scores Each Week 

• 	 Season Schedule By Week/Team 

• 	 Records & Results 1983-1984 
Scores By Week 
Scores By Team 
Division Standings 
Stats - Accumulated & Average 

• 	 Auto Opponent Input 

• 	 Auto Data Update 

• 	 Printed Copy All Screens 

• 	 Easy Update-Playoffs/1985 

Dealer Inqu iries Invited 

499 5 	 INCLUDES DISC AND 
DOCUMENTATION 48K 

• 	Apple II & lie, Ill 
• 	 IBM, PC, XT 
• 	 TRS-80; MOD I/Ill/IV ll *-12*-16* 

* Add $15.00 to Purchase Price 

STATS NEEDED TO RUN PROGRAM 

AVAILABLE IN LOCAL NEWSPAPERS 


OR 
MARATHON WILL FURNISH STATS 
ALL 20 WEEKS - SEASON PRICE ... 35°0 

WE WILL UPDATE PROGRAM IF 
BOUGHT AFTER SEASON STARTS N/C 

~ Orders Call Collect fq. 
~ 24Hrs. ~ 

C.O.D. 

MARATHON SOFTWARE DEPT. M 
P. 0. BOX 1349 
JACKSONVILLE, TEXAS 75766 


>' 241 (214) ,586-8212 


80 Micro, October 1984 • 199 



------

NEW PRODUCTS 


CONVERT YOUR TRS-80 MODEL I, Ill, OR 4 INTO A The DEVELOPMATE is extremely 
compact: Both the PROM programmer 
and the ln-C.ircuit-Emulator are in one DEVELOPMENT sma ll plastic box onl y 3.2" x 5.4". A 
line-plug mounted power supply is 
included . Th e PROM programmer hasSYSTEM a "personality module" which defines 
the vo ltages and connections o f the Complete inst ructions and samp le 
PROM so that future devices can beschematics are included to help you 
accom modated . However. the system design your own simple stand-a lone 
comes with a "u niversal " personality microcomputer systems. THESE 
module which handles 2758. 2508 (BK), SYSTEMS CAN BE AS SIMPLE AS 
2716. 2516 (16K) , 2532 (32K) , as well..~ ... FOUR /Cs: one TTL circuit for c lock 
as the new electrically alterable 2816 and reset. a Z-80 , an EPROM , and one 
and 48016 (16K EEPROMs) .peripheral interface chip . 

When th e In - Circuit-Emulation The COMPLETE DEVELOPMATE 
cab le is plugged into the Z-80 socket 81, for Model I. with software . power 
of your stand-a lone system, the sys­ supp ly, emu lati on cab le, TRS-80 
tem becomes a part of you r TRS~80 : cab le. and "u niversal " personalityI 

I 
modu le . . . . . . . . . . . . . . . . . . . . . . $329 

editor/ assembler's debug and trace 
You can use the full power of your 

DEVELOPMATE 83, Model 111/4 version,program to check out both th e hard­
ware and th e software . Simp le test same as above .... ... ... .... .. $329 
loops can be used to check out theI PM2 PERSONALITY MODULE for 
hardware , then the sys tem program 2732A EPROM .... . . ....... .... $15 
can be run to debug the logic of your PM3 PERSONALITY MODULE for 

Now you can develop Z-80 based . 2764 EPROM ..... .. ........... $15
stand-a lone dev ice. 
stand-alone devices such as games, 
robots , instruments and peripheral Since the program is kept in TRS-80 
contro llers, by using your TRS-80 as a RAM. changes can be made quickly =-:==~==-:..:-===~::aand easily . When your stand -alone development system. The DEVELOP­

Instruments ..-1s1device works as desired, you use the MATE plugs into the expansion con­
Developmate's PROM PROGRAMMER nector of your TRS-80 and adds 172 Oti s Avenue. Dept. M. Woodside, 

PROM PROGRAMMING and IN­ to copy the program into a PROM . CA 94062 
CIRCUIT-EMULATION capab ilities to With this PROM. and a Z-80 in place of (4 15) 851-1172 
your system (with or without expan­ the emulation cable, your stand-a lone Master Charge and Visa phone orders accepted . 

Ca lifornia residents please add 6'1.·01o sales tax . sion interface) . device will work by itself . 

The trays are stackable 
and have label holders and 
snap-out dividers for orga­
nizing disks. The 80-disk 
trays come with five divid­
ers; 40-disk boxes come 
with three. Extra dividers 
are available. 

Each tray is constructed 
of high-impact polystyrene 
with a smoke-tint top and 
includes a carrying handle. 
Trays for 5114-inch disks are 
$39.95 for 40-disk capacity 
and $49.95 for 80-disk ca­
pacity. Eight-inch disk trays 
are $49.95 for 40-disk capac­
ity and $59.95 for 80-disk 
capacity. 

Reader Service v 564 

Surge Safety 

Electra Guard System 3 
($18.95) protects your com­
puter system from power 
surges of up to 50,000 watts 

I 

I ~ 

f I '•I 
ELECTRONIC 
SURGE 

SUPPRESSOR 

Electra Guard is an inexpensive way to protect your computer system 
from power surges. 

and filters line noise. The 1,875 watts. Electra Guard 
unit plugs into your wall stops power surges in less 
outlet and guards equip­ than five billionths of a 
ment operating at up to second. 

A red indicator light tells 
you that Electra Guard is 
working properly. The unit 
comes with a five-year war­
ranty on parts and labor 
and is available from Com­
puter Power Solutions, 
8800 49th St. N., Suite 203, 
Pinellas Park, FL 33565, 
800-237-6010. 

Reader Service v 566 

TRSDOS Training 

You bought a Model 4, 
and now you must learn 
how to use it. Radio 
Shack's disk-based Train­
ing for TRSDOS program 
($74. 95) introduces new 
owners to operating sys­
tems, disk utilities, file com­
mands, and JCL files. 

Developed for Radio 
Shack by Cdex Corp., 
Training for TRSDOS is 
available through Radio 
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ATTENTION 


Foreign Computer Stores/ 

Magazine Dealers 

You have a large technical audi­
ence that speaks English and is in 
need of the kind of microcomputer 
information that CW / Peterborough 
provides. 

Provide your audience with the 
magazine they need and make 
money at the same time. For details 
on selling Microcomputing, 80 
MICRO, inCider, HOT CoCo, 
RUN, jr contact: 

SANDRA JOSEPH 
WORLD WIDE MEDIA 

386 PARK AVE., SOUTH 
NEW YORK, NY 10016 
PHONE (212) 686-1520 

TELEX-620430 

Back Issues 


January 1980to June 1980 .... . . $3.00 
July 1980to May 1983 .. . .... ... $3.50 
June 1983 to present . ... .. .... . $4.50 

Add $1.00 per magazine for shipping. 
10 or more magazines add $7.50 per 
order for shipping. 

BOmicro® 
Back Issue Order Dept. 

80 Pine Street 
Peterborough, NH 03458 

.,.. See List of Advertisers on Page 176 

NEW PRICES ... 

LOWER THAN EVER! 


LNW'S TEAM COMPUTER 

COMPUTERS 
LNW 80 MOD 2 961</CPM 
PMCBO 16KTRS80CLONE 
SYSCOMIBELTRON 64K APPLE 
SANYO MBC 550160K DR 
SANYO MBC 555 2160K DRVS. 
SANYO MBC 555 2 320K DRVS. 
IBM 64K, 2 DRV, COLOR BD 
NECPC-8201 
TANDY 2000 

EXPANSIONS 

LN W SYSTEM EXPANSION 
HOMES IM2 32K FOR TRS 80 MOD I 
MDX-6 MOD 3 &4 UPGRADE 
HOLMES VID 80+CPM 2.2 
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 15" SER 
F-10 40 CPS PAR/SER 
F-10 55 CPS PAR/SER 
F-1 0 TRAC TOR FEED 

EPSON RX 80 
EPSON RX 80 FT 
EPSON FX 80 
EPSON FX 100 

OKI DATA 82A 
OKI DATA 83A 
OKI DATA 84 P 
OKI DATA 92P 
OKI DATA 93P 

STAR GEMINI 1 OX 
STAR GEMINI 15X 
STAR DEL TA 10 
STAR DEL TA 15 

SILVER REED 500 17 CPS D.WH. 
SILVER REED 550 20 CPS D.WH. 
SIEMENS PT88 INK JET 
TOSHIBA 1350 LETIER QUALITY 
JUKI 6100 

CRT MONITORS 

AMDEK 300 GREEN 
AMDEK 300 AMBER 
AMDEK COLOR II RGB 
AMDEK COLOR I RGB 

TA XAN KG12N GREEN 
TA XAN KG12NUY AMBER 
TAXAN RGB VISION I 
TAXAN RGB VISION Il l 
TAXAN APPLE CARD 
GORILLA GREEN/ AMBER 

$1095 

$1095 
450 
475 
735 
999 

1200 
2475 
450 

2210 

$329 
129 
230 
350 
99 

199 
125 

$189 
339 
499 
570 
670 
999 

1299 
195 

299 
399 
460 
675 

289 
500 
795 
399 
675 

269 
415 
465 
550 

369 
469 
699 

1270 
399 

$139 
159 
429 
289 

129 
139 
289 
470 

99 
95 

MODEMS 
SIGNALMAN MARK VII 300 BO 99 
SIGNALMAN MARK XII 1200 BO 279 

NOVATION J-CAT 300 BO 104 
NOVATION SMART CAT 1200 BO 415 

HAYES SMART MODEM 300 BO 205 
HAYES SMART MODEM 1200 BD 465 

COMMUNICATIONS SPECIAL 
MTERM: SMART TERMINAL PROGRAM 
AND VOLKSMODEM 300 BD MODEM $99 

DISK DRIVES 

TANDON 100·1 40 TRK S/S $189 
TANDON 100-1 BARE 149 
TANDON 100-2 40 TRK D/ S 255 
TANDON 100-2 BARE 210 
TANDON 100-4 80 TRK D/ S 350 
TANDON 100-4 BARE 299 

TEAC FD55A 40TRK S/ S 200 
TEAC FD55A BARE 165 
TEAC FD55B 40 TRK D/ S 235 
TEAC FD55B BARE 180 
TEAC FD55F 80 TRK D/S 260 
TEAC FD55F BARE 210 

SPECIAL 

TEAC 54A SAME SPECS AS FD55A $150 

TRS 80 SOFTWARE 
LAZYWRITER MOD I $149 
ELECTRIC WEBSTER MOD I &3 119 
DOS+ 3.5 MOD I & 3 99 
MULTIDOS 1.6 79 
SUPER UTILITY 3.0 65 
OMNITERM 1.6 78 
OMNITERM 1.6 MOD IV 78 
NEWSCRIPT 7.6 114 
TALL YMASTER 69 

ACCOUNTING SPECIAL 

GENERAL LEDGER, ACCOUNTS REC., 
ACCOUNTS PAYABLE, CH ECK REGISTER 
INTEGRATED SYSTEM ONLY $299 

24 HOUR TOLL FREE ORDERS 
VISA/MASTER CHARGE ONLY: 

(800) 633-2252 EXT 720 

ALL QUESTIONS: (313) 538-1112 

MICHIGAN RESIDENTS ADD 4% SALES TA X­
SHIPPING. CA LL FOR CHARG ES. PRICES ARE 
DISCOUNTED FOR CASH AND MONEY ORDER 
(NON CERTIFIED CHECKS ALL 2 WEEKS TO 
CLEAR) MASTER CARD AND VISA ADD 3% NO 
C.0.0. NO NET TERMS. 
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NEW PRODUCTS 

Shack stores. It includes tu­ ribbon, and 2K ($799) or 8K 
torial disks and a reference ($849) RAM. 
guide containing exercises All four printers include 
and sample JCL programs. a one-year warranty. 

Contact Tandy Corpora­ Reader Service v 568 
tion/Radio Shack (1800 
One Tandy Center, Fort 
Worth, TX 76102) for more Settling Computer 
details. 

Reader Service v 560 
Differences 

PCD Systems' UCSD 
p-System operating system 

Four Ways to Print for the Models 4 and 4P 
($650) gives you software 

Riteman Computer Print­
ers (Airport Business Park, The Riteman Blue Plus fits into a briefcase and prints at 140 cps. 

compatibility with the IBM 
PC and other 8-, 16-, and 

431 N. Oak St., Inglewood, 32-bit machines. 
CA 90302, 213-453-6688) printer movement. A trac­ RX-80 FT and MX-80 FT The p-System lets you 
offers four lightweight tor feed is optional. Graftrax Type III modes. write programs on the Mod­
printers for your TRS-80. The Riteman II 160 cps The Blue Plus comes with el 4 in Fortran or Pascal, 

The Riteman Plus dot­ dot-matrix printer comes a pin- and friction-feed compile them, write them to 
matrix printer ($399) offers with 2K ($549) or 8K RAM system. Tractor feed is op­ an IBM-formatted disk, 
both pin-feed and friction­ ($599) and uses pin- or fric­ tional. and run them on an IBM 
feed printing at 120 cps. It tion-feed paper with a trac­ The Riteman 15 is a 160 PC under the p-System. No 
has DIP switches on the tor-feed option. cps bottom- and rear-feed recompiling is necessary. 
outside panel for easy ac­ Riteman's Blue Plus dot-matrix printer for busi­ It works by using overlay 
cess and uses a cartridge rib­ model ($499) prints at 140 ness use. It features front­ techniques and segment­
bon and a steel cable for cps and features Epson panel controls, a cartridge swapping to achieve virtual 
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IS 


80 Micra's 
Young Programmers' 
Contest 
1984-1985 

Grand Prize $300 and publication 

3 1st prizes-$200 each and publication 
3 2nd prizes-$100 each and possible publication 
3 3rd prizes-$50 each and possible publication 
Honorable Mentions-Free subscription to 
80 Micro and possible publication 
(These prizes are in addition to our regular article price.) 

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 
1. Final entries must be received by October 1, 1984. 
2. All entries must be submitted in a 10 x 13" envelope and must include: 
typewritten, double-spaced docwnentation; a printed copy of the program 
listing; a magnetic disk or cassette containing the program listing, the docwnen­
tation, and any figures or tables; and a completed entry blank. 
3. Documentation should consist of an explanation of the program, its purpose, 
how to use it, and the necessary software and hardware needed to use it, in­
cluding disk operating system (DOS) and memory requirements. (If your entry 
requires unusual hardware configurations, query us before submitting.) Good 
documentation also points out the interesting algorithms and program tech­
niques used without giving a line-by-line account . 
4. Entries must be original and unpublished . 
5. All winning entries become the property of 80 Micro. 
6. Your age as of October 1, 1984 will determine the category in which you will 
be judged. You must not have turned 19 by that date. 
7. You may submit as many entries as you like; however, each one must be sub­
mitted separately and must include all of the information and materials described 
above. 

The 80 Micro 

Young Programmers' Contest 


Age ___ Date of Birt .. _______ 


Street ____ _________ 


City_____________ 


State,_____ Zip._______ 


Machine 
(circle one) 

•Model III 

•Model 4 

•Model 4 P 

entry and return to: 

Young Programmers' Contest 

BOmicro 

80 Pine Street 

Peterborough, NH 03458 



DISK-N-DATA 
EDUCATIONAL SOFTWARE AND DISKS 


SYNCOMBULK DISKETIE LIFETIME 

ERROR FREE 100% CERTIFIEO WARRANTY 

SYNCOM diskettes with a lifetime warrant y High qualit y 
packed in polybages of 10 with TYVEC envelopes, Label s 
and Hubring , 100 % errorfree wi th a Lustrum Fini sh, a new 
process that enhances electrical performance, High 
PlayBack signal , low noise, syncom has a inc reasing media 
life, a Quality Di sk 

$ $ 
SSDD ea-139 DSDD ea-1ss 
51/4 Qty 20 51/4 Qty 20 
MICROPHS A name in Educat ional Soft ware dedicated to education 
Microphs Program designed for use on: Apple lllle, IBM PC, Radio Shack 
TRS-80, Commodore 64, PET/CBM. VIC 20 

Ph ysics • Chemistry • Calculus • Probability • Scholastic 

Aptitude Test Analogies, Mathematics, Vocabulary• Physical 


Science • Spelling • Jr.&Sr. High Mathematics• School 

Attendance System • Exam Analys is • Exam Generating 


System • Library Management System • Rolladex Sys tem Mail 
List / Telephone Directory• Recreational Word Games 

EDUCATIONAL CA TA LOG $1.00 Free with Order 

Flexible Disk Tray 
5 •/, with Key Lockng Lid 

40 Disks capacity $22.55 

90 Disks capaci ty $37.80 

Almond Color base with clear top. 

Plas ti c Dividers which snap lock in. 

Each file tray has a key locki ng lid. 


DISKS-N-DATA 
153 Kings Highway 
Brooklyn NY 11223 
Educational Software 
and Disks 

Vinyl Storage Sleeves 
for three ring notebook 
5 'I• 2-Disks per page 
Catalog Cards included 
Minimum order 20 pages 
Ea. 59' • $1 .50 Shiooinq 

Shipping: 5% Diskelle·Add $3.00 per 100 or 
Fewer Diskelles C.0.D. orders, Add $3.00. 
New York customer, Add 8%% Tax 
Payment: Money orders, Bank Check 

Per. Check 
Nalionwide: 1-800-842-5400 
In New York: 1-212-837-7563 
$35.00 minimum order 

(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 Intelligence Community. 

This POWERF UL subset of the CP/ M 

based UO-LISP suppo rts, the usual 
LISP Interpreter Functions , 

Data Types, LISP Struc ture Editor, 
Opt imizing LISP Source Code 

Compiler & Assembler . Assembly & 
LISP Code Int e rmixing, Compi led 

Code Library Loader, Numerous Utilit y 
Pac kages, Comprehensive 150 Page 

Manual, the High Leve l Language 
RLIS P, and much more . 

SPECIAL LIMITED OFFER 

Turn your TRS-80 into a real LISP machine 


for only $49.95 

No t included in the above specia l limited o ffer is the powe rful LISP 
TOOL META the trans lator writing system. 

UO-LISP is ava ilable on TRS-80 Model I & Ill with 48K TRSDOS 
and dual drives , as well as most CP/ M based machines. 

TO ORDER: Send request for UO-LISP Model I or Model Ill wit h check, 
money orde r, or credit card number. VISA and Mastercard . Please include 

expiration date and Card No. 

Write for you r FREE catalog of UO-LISP products. 


Northwest Computer Algorithms 
P.O. Box 90995, Long Beach, CA 90809 

(213) 426-1893 .,..95 

NEW PRODUCTS 


Prosoft's A l/write is an advanced word processor for the Models I, Ill, 4, 
and4P. 

memory capability and 
compacts compiled code to 
accommodate programs 
much larger than would 
normally fit in RAM. 

Software developed un­
der the p-System on the 
Model 4 also runs on the 
Models II, 12, and 16. 

<!::ontact PCD Systems 
Inc., P.O. Box 277, Penn 
Yan, NY 14527, 315-536­
7428 for more details. 

Reader Service v 574 

The Write Word 

Processor 


The Allwrite word pro­
cessor for the Models I, III, 
4, and 4P features two-key 
commands and special 
"soft keys" to create para­
graphs, center text, and in­
voke other functions . 

The package formats ta­
bles of contents, indexes, 
and footnotes, and process­
es data from several disks as 
a single document. 

Allwrite has a help file of 
50 subjects and includes 
quick-reference cue cards 
that fit on your keyboard . 
Allwrite is compatible with 
Electric Webster 1.7 and 
Dot Writer 4.0. The Model 4 
version supports an 80­
character by 24-line screen 
and edits up to three files at 
a time on a 128K system. 

Allwrite is $249.95 and 
includes a 350-page man­
ual. For more information 
contact Prosoft, P .O. Box 
5€i0 , N. Hollywood, CA 
91€i03, 213-764-3131. 

Reader Service v 563 

Interactive Printing 

The Interprinter printer 
control program works in­
teractively with other pro­
grams to control your Ep­
son printer. 

It saves the current 
screen, then displays a 
menu for print modes, line 
feeds, variable line spacing, 
form feeds, form lengths, 
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NEW PRODUCTS 


DATA GUARD'" 
Comrol Jndustnes 
Box 6292 Bend. OR 97708) 

Data Guard protects data transmissions on shared phone lines. 

and other printer controls. 
lnterprinter also lets you 
print messages on forms 
that the host program 
prints. 

After execution, lnter­
printer restores the host 
program and its screen. The 
program runs on the Mod­
els I, III, and 4 under TRS­
DOS 1.3 and 2.3. Special 
formats are also available. 

lnterprinter is $29. 95 
from Comtrol Data Sys­
tems, P.O. Box 151, As­
bury Park, NJ 07712, 201­
988-1399. 

Reader Service v 567 

The Data Dilemma 

Every time you transmit 
data over a shared tele­
phone line you risk losing 
your connection and your 
data if someone picks up an 
extension. 

Rather than going to the 
expense of buying a ded'.­
cated line, you can install 
Dataguard ($39. 95). ·This 
simple device connects to 
extension phones to give 
your modem priority. 

Dataguard works auto­
matically and requires no 
power source. You can se­
lect an in-phone model that 
installs out of sight or opt 
for a 12-foot snap-in cord 
model that replaces your 
current phone cord. 

Contact Control Indus­
tries (Box 6292, Bend, OR 

97708, 503-389-1969) for 
more information. 

Reader Service v 569 

CP/M Plus Software 

Alpha Technologies 
(P.O. Box 1908, Huntsville, 
AL 35807, 205-881-3343) 
responds to the Jack of 
Model 4 CP/M software by 
offering popular software 
packages formatted for 
CP/ M Plus. 

Products available in­
clude Ashton-Tate's dBase 
II, dUtil from Fox & Geller, 
Microsoft's Multiplan, and 
The Word Plus from Oasis, 
and others. 

Pricing information is 
available upon request. 

Reader Service v 572 

The Alternate Text 

Processor 


The EDX text processor 
and formatter for the Mod­
els I and III lets you execute 
command sequences of up 
to 128 keystrokes by press­
ing a single key. The pro­
gram also features column 
formatting for keying in 
program listings and other 
columnar data. 

A scrolling mode has 
controls for pauses , scroll­
ing speed, and direction. 
File size is limited only by 
your disk system's capacity. 

BASIC 

FOR MODELS I AND Ill 

JUST GOT 

BETTER 


INTRODUCING BASRUM. THE ONLY LINKING 

LOADER & LIBRARY MANAGER FOR BASIC. 

BASRUM is designed to manage the subroutines you write and 

use in yo ur Basic programs. Like an efficient filing system, 

BASRUM saves you time, ene rgy, and space . Best of all, it makes 

yo ur program writing FASTER and EASIER. 


HOW DOES IT WORK? 

BASRUM le ts you sto re yo ur subroutines in "library" file s, 

separa te fr om the progra ms that use them. ANY Basic program 

can then use any routine in any file. Yo u can even load up to 256 

ro utines to a spec ia l, protec ted mem ory area and use them 

AFTER yo u load other Basic progra ms! Naturally, yo u can 

replace o r dele te any routine fro m memo ry at any time. 


SUPER BENEFITS! 

NOW yo u can write a subroutine ONCE, store it o n disk ONCE 

... but use itin ANY program at ANY time, AUTOMATICALLY! 

Load them o nce, use them a ll day. Yo u can C HAIN from 

program to program, keeping the ex istin g subroutines, variables, 

and file buffers. Yo ur Basic programs, be ing sho rter, will LOAD 

FASTER. NEED MORE MEMORY? Yo u can break long 

programs into shorte r modules and "overlay" the modules. 

BASRUM gives yo u comple te control of WHAT is loaded, 

WHEN it is loaded , and WHERE it is loaded. 


THE NITIY GRITTY. 

BASRUM was designed spec ifically for the models I and III 

for use with an y DOS that is co mpatible with TRSDOS©. It's 

overlay structure requires o nly the top 1600 bytes of memory. 

There is NO LIMIT on the number of working copies. 


SIMPLE ENOUGH FOR THE BEGINNER, VERSATILE ENOUGH FOR 
lliEPRO:IFYOUWRITEPROGRAMSINBASICYOUNEEDBASRUM. 

TO Money order, check, VISA, MASTERCARD: $149.50 
ORDER: Spec ify me mo ry size: 16K 32K 48K 

Select disk fo rmat: 
Model I: 35 track, single density 
Model Ill: 40 track, do uble density 

Guaranteed to perform as described or your money back. Orders 
are shi pped via air, most within 24 ho urs. A complete manual is 

included. Information only? Send self-addressed, 
stamped envelope. 

by Wiley, Inc. v37 

841 Bishop St., Ste. B-2 Honolulu, HI 96813 
(808) 531-4314 

TRSDOS is a registered trademark of the Tandy Corp. 

BASRUM is a trademark of Wiley, Inc. 
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Lazy 

Writer 


an innovative word processing system 

written in ZIG Assembler by David Welsh 

"I would give Lazy Writer my highest 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 Writer is one of 
the good ones." 

Stew Schneider On-Line Today June 1984 

Lazy Writer was the first system word processor. Since 
its introduction in 1980, it has been enhanced, updated, 
polished and extended. It is a family of programs for the 
business and professional user. Lazy Writer gives you: 

• 	 fast, easy, one-key editing 
• 	 10 user programmable keys store keystrokes 
• 	 load and edit any file, even BASIC saved as ASCII , 


and files created by other programs 


• 	 printer codes in text can activate any printer 

function 


• 	 built-in communications 
• 	 a formatter to preview page breaks and give word 

count 
• 	 multi-line header / footers 

• 	 load extension programs without leaving the word 
processor 

• 	 integrates with Electric Webster, "the Cadillac of 
spelling checkers" 

Model I and Ill come on a mini DOS, but can be 
transferred to any Model Ill DOS. An install program 
does the work for you. Model 4 version has 80 x 24 
screen; use it with any Model Ill DOS or TRSDOS 6. 
Versions also available for Holmes VID-80 and Lobo 
MAX-80 

NEW proportional driver for Epson LQ1500; proportional 
spacing for many printers. 

AlphaBit Communications, Inc. 

Call Now' 13349 Michigan Ave. 
MCNisa Dearborn. Michigan 48126 

accepted (313) 581-2896 
v' 476 

A Lexan sound cover cuts printer noise in the office or home. 

NEW PRODUCTS 


EDX supports pages up to 
128 characters wide, and its 
search and replace feature 
searches for wildcard en­
tries, including decimal 
digits or any lowercase 
character. 

The cut-and-paste func­
tion has 26 buffers for ma­
nipulating chunks of text, 
and an error recovery sys­
tem lets you use DOS com­
mands while running the 
program. 

EDX includes a 100-page 
manual and a disk for 
$29.95 plus $3 shipping. For 
more information contact 
The Alternate Source at 704 
N. Pennsylvania Ave., 
Lansing, MI 48906, 517­
482-8270. 

Reader Service v 556 

Printing in Silence 
The new office printer 

works great, but it's so 
noisy you can't hear your­
self think. Instead of put­
ting it in another room, you 
can put it in a Lexan sound 
cover and relax. 

These lightweight, im­
pact-resistant, attractively 
designed, plastic noise-re­
duction cabinets accommo­
date any printer without 
interfering with interface 
connections. 

Small fans inside the cab­
inet keep your printer cool, 
and top and front doors 
open wide for easy access. 
Lexan sound covers start at 
$495 and are available from 
Supply Source, 175 Middle­
sex Turnpike, Bedford, MA 
01730, 800-343-4688. 

Reader Service v 570 

Programming in pC 
The pC programming 

language and compiler for 
the Model I/III produces 
programs that run up to 50 
times faster than Basic pro­
grams. The pC compiler 
translates source programs 
from pC into Z80 instruc­
tions. 

pC uses structured pro­
gramming statements such 
as While and If...Then . .. 
Else, and has a library of 
over 60 functions. Other 
functions access document­
ed routines in ROM and 
TRSDOS, and support disk 
files, graphics, memory 
management, and strings. 

You can redirect input 
and output files when run­
ning pC programs, and you 
can call pC routines from 
Assembly-language pro­
grams. 

The pC package includes 
a manual and disk with a 
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NEW PRODUCTS 


\ 

Micropower line conditioners protect against brown-outs and surges, 
regulate voltage, and filter power line noise. 

File Merge utility, runtime 
library, utility library, and 
pC source code. It's $99.95 
from Allegro Software, 
P.O. Box 6593, Station J , 
Ottawa, Ontario, K2A 3Y7, 
Canada. 

Reader Service v 557 

Suppressing Products 

The Micropower PC se­
ries line conditioners com­
bine voltage regulation, 
surge and spike protection, 
noise attenuation, and 
brown-out protection m 
one package. 

Micropower regulates 
voltage within 2 percent, fil­
ters noise, and includes an 
on/ off switch, three output 
receptacles, and a 6-foot 
power cord. 

Conditioners are avail­
able in 150 volt-Ampere 
($219) and 275 volt-Ampere 
($289) sizes. For more in­
formation contact Albar 
Inc., P.O. Box 2368, Lynn­
wood, WA 98036, 206-771­
4006. 

Reader Service v 571 

Chipmunk Drive 

Chipmunk is a 3Y2-inch 
portable disk drive for the 
Model 100 that comes with 
Disk Basic and a menu­
driven operating system. 

The drive fits into a brief­
case with the Model 100 and 

includes a rechargeable bat­
tery pack and adapter plug. 
Chipmunk accepts addi­
tional drives, and also in­
cludes connecting cables, 
manuals, and a disk for 
$550. 

For more information 
contact Holmes Engineer­
ing, 5175 Greenpine Drive, 
Murray, UT 84123, 801­
261-5652. 

Reader Service v 573 

Communications 
Connection 

The Password 300-baud, 
auto-dial, auto-answer 
modem ($199) has a built-in 
RS-232 cable and operates 
with Telpac, Crosstalk, 
Perfect Link, Transcend, 
and other communications 
software. 

Password 300 discon­
nects automatically and 
monitors dial tone, ring, 
busy, and other line signals 
to diagnose problems. It's 
light enough to carry in a 
coat pocket or briefcase, 
and comes with a power 
adapter and Velcro mount­
ing strips. 

For more information 
contact U.S. Robotics Inc., 
1123 W. Washington Blvd. , 
Chicago, IL 6-0flJ7, 312­
733-0497. 

Reader Service v 575 

PROGRAMMING TOOLS 

FOR YOUR TRS-80@) 


INSTANT ASSEMBLER 
The INSTANT ASSEMBLER is a powerful machine language development system for the 
TRS-80. One program contains the editor, assembler, and debugger. It allows you to 
assemble directly to memory and immediately debug your programs with the built-in single 
stepping debugger. Quickly switch from assembler to debugger and back again without 
losing the source code. This feature makes INSTANT ASSEMBLER an excellent learning 
tool for the beginner and a super fast development system for the experienced programmer. 
INSTANT ASSEMBLER has many other unique features. It detects syntax errors as source is 
entered and stores its source in a compressed format that uses only 40% as much memory as 
o ther assemblers. It is incredibly fast and wi ll assemble lOK of object code in just 8 seconds. It 
will also create relocatable code modules that can be saved on disk or tape and linked 
together for very large or modular assemblies. INSTANT ASSEMBLER comes with a 
comprehensive 65 page instruction manual and is available in seVeral versions for different 
machines. The CP/ M version does not run on all machines so inquire before ordering. 
TAPE INTASM 2.1 for Model 1 and 3 .. . . . .. . . . . . . .. ... . . . . . ...... . . . . . . . $39.95 
DISK INTASM 2.1 for Model 1 and 3 . .. . ........... . . . . . . . . . . . . . . . . . .. . . $49.95 
DISK INTASM 3.0 for Model 4 .. . ... . • • • • . . .. . • . . . . . . .• . ... . . ... .. $69.95 
DISK INTASM 3.0 for CP/M ............ . . .. . . ............. ...... ... ... $69.95 

INSIDE LEVEL II 
This book is a comprehensive reference guide to the Model 1 and Model 3 ROMs which 
allows the machine language programmer 10 easily utilize the sophisticated routines they 
contain. Concisely explains set-ups. calling sequences. and variable passage for number 
conversion, arithmetic operations. and mathematical func tio ns. as well as keyboard, tape. 
and video routines. In addition, the 18 chapters include a large body of other information 
useful 10 the programmer. 80 Micro said "The book has no flaws: it is a perfect gem." Byte 
Magazine said "I recommend this book to serious machine language programmers." 
INSIDE LEVEL II .................. . . . . . ..... . . .. ... . . . .. . ... . .... . ... $15. 95 

DEMON DEBUGGER 
DEMON (for DEbugger and MONitor) is a sophisticated tool with which you can explore and 

debug machine language programs. The STEP mode has 19 differen t commands and will 

step through machine language programs one instruction at a time, showing you the address. 

hexadecimal value. Zilog mnemonic, register contents. and step count for each instruction. 

The MONITOR mode has 26 different commands including a labeling disassembler. 

DEMON Is ava ilable on tape or disk and includes a comprehensive 40 page manual with 

many examples. 

DEMON 1.0 for Model 1 and 3 . . ...................... . . . ... . .. . ....... $39.95 

DEMON 2.0 for Model 4 . ..... . .... . .. . . .. . . ............... .•. . . ... .. .. $39.95 


DISK INDEX 
DISK INDEX will assemble an alphabetized index of every disk in your collection. Simply put 
each disk in the computer one afte r another. and DISK INDEX will quickly read the program 
names and free space left. It will recognize any DOS and disk density (except CP/M) and 
catalog disks for the Model 1, 3, and 4. The whole index or any selected part may be 
displayed on the screen or printed on paper in several different formats. Display modes 
include programs grouped by disk name, by program name, disks in order of decreasing free 
space. and by program showing the number of backup copies of each one. The index itself 
may be stored on disk for future access and update. A 48K machine will hold up to 255 disks 
or over 2000 programs in each file. and you can crea te as many files as you need. DISK 
INDEX comes with a comprehensive 28 page instruction manual. 
DISK INDEX 3.2 for Model 1, 3, or 4 . .... ............ ......... . . .. . . ... $39. 95 

TELCOM 

Mumford Micro offers two telecommunications programs. TELCOM I has most of the 

features needed to communicate with bulletin boards, time share systems. or for file transfers 

between two disk-based micros over modems or direct wire. It is menu driven and extremely 

simple to use. TELCOM II is an enhanced version of this program. which also supports the 

LYNC protocol which will automatically detect and correct errors in transmission. Files can be 

sent to or fetched from an unattended computer. The instruction manuals for both programs 

are available separately for $5 to help you decide which program is best suited to your needs. 

TELCOM I for Model 1, 3, or 4 . . . . ........ ... ........... .. .. . ....... . . . $39.95 

TELCOM II for Model 1 or 3 ......... . . . . . ...... . . . . . . .. ........ ... .... $69.95 


MODEL I SPEED UP 
The SK-2 is a hardware modification for the Model 1 that allows CPU speeds to be increased 
by 50% or 100%. Speeds may be changed wi th a toggle switch (not included) or on software 
command. It can also be configured to return to normal speed any time a disk is active. It 
mounts inside the keyboard unit with only 4 necessary connections and is easily removed if 
the computer ever needs service. The SK-2 has been field proven by 3 years of use, and 
comes fully assembled with socketed IC's. 
SK-2 .. . . . ........ .. ... . . .. ...... . . . .......................... . ...... $29.95 

ORDERING: Ten day money back guarantee. Include $2.50 for postage and handling. 
California residents add 6"'11 sales tax. Visa. MasterCard and COD orders accepted. 
SPECIFY MODEL NUMBER. Dealer inquiries invited. 

MUMFORD MICRO SYSTEMS 
Box 400-E Summerland. California 93067 (805) 969-4557 
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/E-C/ 
E - C DATA INC has been the 
leading European manufacturer of 
TRS-80 Parts and Accessories for over 
four years. We now ship World Wide, directly 
from our factory to you - at no extra cost! 

FOR MODEL 3 AND 4: 

Complete Disk Kit w/ 64k M4 RAM w/o Drives" . ...................265 

Complete Disk Kit w/ 32k M3 RAM w/o Drives" ............................ .. .. .250 

Complete Disk Kit M3/4 w/o RAM w/o Drives". ...... 215 

Floppy Disk Controller M3/4......................... ........ ... ....... ...155 

Real-Time Clock/Calendar Option, Add ................60 

8'' Drive Option, Add ...... .... ........ .............................. .. ..... ......10 

Disk Installation Hardware w/ Power Supply w/o Controller .............95 

2 to 4 Internal Drives Expansion Power Supply ............... ... .65 

RS-232 (V.24) Communication Interface Kit M3/4.. ... .75 

First 64k M4 RAM Expansion Kit... ...................... ......... ............. .65 

64k - 128k M4 RAM Expansion Kit w/ PAL U72....... ..........85 

M4 PAL U72 alone......... .................. ....30 

TRSOOS 6.2 for M4.. ....... .................. .. ........... ........... ..45 

Disk Drive Shugart SA-455 1/2 Hight, DS, 40 Tracks....... ..... ..250 

Disk Drive Shugart SA-465 V2 Hight, OS, 80 Tracks.. ..... ....335 


FOR MODEL 100: 
8k Internal RAM Expansion, Low Power CMOS ..... ...........80 
32k Battery Backed Plug-in RAM Bank................... .. ..... . ....325 
• Specify whethe r you intend to use Kit with Full or Half Hight Drives ' 
• · Only wi th Purchase of Disk Kit. Specify 40 or 80 Track Diskette 1 

FREE SHIPPING 

WORLD WIDE! 


12 MONTHS GUARANTEE! 

Introducing European Style Consumer Protection: 
• 12 Months Guarantee• 30 Days Buy-Back Policy• Full Eng­
lish Language Documentation with Schematics and Program 
Source Listings in Print or on Diskette• 110/220 Volts 50 Hz 
Switch-Mode Power Supplies for M3/4 use Anywhere in the 
World • Top Grade Components and Workmanship • All 
Boards come Assembled , Tested and Burned-in . 

Read the Technical Information and be impressed : 
FCD: WD-2793 Based, 5V4 and 8" Capabi lity, Optional Battery ­
Backed Real-Time Clock/ Calendar with Interrupt Capabi lit ies 
and Non-Volatile RAM (e.g ., for Serial Number). 
M3/4 Disk Drive Installation Kit: Up to 4 intern al drives for a 
total capaci ty of over3 MB with Extra Power Supply. Winches ­
ter optional. Kits contain all necessary parts. Engli sh Manual. 
M3/4 RS-232 Interface: WD-1865 Based. Strappable to functi ­
on either as OEM Board or correct ly. Modem Cable Included . 
Model 100 RAM: Desig n Based on Bk Ultra Low Power Flat­
Pack CMOS Static RAM Components . 

TR&ro ard TRSOOS Trroe Marks of Tandy Corporation. 

ORDERING: 
~USA (New York) : 1 - 212 - 678 0064 

Denmark: 45 - 2 - 818191 . Tix 37825 ec dk 
Use whichever is convenient in your time zone - or write us 1 

All Products except Disk Drives and DOS Made in Denmark 
Dealer Inquiries Welcome ! 

v 125 

Payment by Cheque, Money Order or Credit Card. We ship to 
all Countries, where Hi-Tech Sales are Legal by US Law. 
All Prices in US Currency. Local Duty or Taxes not Included. 

E-C DATA A/S /E-C/ 
P.O.B. 116 - DK-3460 Birkered - Denmark 

NEW PRODUCTS 

DIFFERENT TRACK 

VHF 2 3 4 5 6 LO·CH • ~ 
VHF 7 8 9 10 11 12 13 u, Ctt 

. . . . . . ""lV . 
UHF 14 21 29 36 44 59 74 83 , t1 i• r1:.:i 

.......................................................................................... 


Turn your rnonitor into a TV set with the Taxan 305. 

High-Resolution TV 

While others are using their television sets as moni­
tors, you can take advantage of the better picture quality 
of your monitor by turning it into a TV. 

The Taxan Model 305 tuner ($129.95) turns any com­
posite monitor with audio into a color television. A TV­
tuned monitor has a clearer picture than most color TVs 
and saves space by letting your television and computer 
system share monitors. 

For more information contact Taxan Corp., 18005 
Cortney Court, City of Industry, CA 91748, 818-810­
1291. 

Reader Service v 565 

New Product Index 
neader Service 

Number Company Page 

57 1 Albar Inc. 207 
557 A llegro Software 206 
572 Alpha Technologies 205 
556 A lt ernate Source, The 206 
555 Cencronics Corp. 194 
566 Computer Power Solutions 200 
567 Comtrol Data Systems 204 
569 Control Industries 205 
554 En Fleur Corp. 198 
559 Ergo Systems Inc. 1% 
562 Falcon Safety Products Inc. 198 
561 Gulf States Computer Services 199 
573 Holmes Engi neering 207 
553 IJK Inc. 1% 
558 Micro Labs Inc. 194 
574 PCD Systems Inc. 202 
552 Programmed Press 194 
563 Prosoft 204 
568 Riteman Computer Primers 202 
570 Supply Source 206 
560 Tandy Corp./Radio Shack 200 
55 1 Tandy Corp./Radio Shack 194 
565 Taxan Corp . 208 
575 U.S. Robotics Inc. 207 
564 Wilson Jones Co. 199 

New Products listings are based on information supplied in manufac­
turers' press releases. 80 Micro has not tested or reviewed these products 
and cannot guarantee any claims. 
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h VERSABUSINESS module can be purchased and used independently, 
e linked in any combination to form a complet~, coordinated business system. 

. $99.95 
'ven accaunts receivable, invoicing, and 
ps traok of all information related to who 
provide automatic billing for past due ac· 

necessary statements, invoices, and summary
lEoGER II"' and VERsAINVENTORY'". 

$99.95 
keep track of eurrent and aged payables, keeping you

garding how much money your company owes, and to 
tains a camplete record on each vendor, prints checks, 

i!rs, transaction reports, aged payables reports, vendor reports, 
PAYABLES'", you ean even let your computer automatically select 

are to be paid. 

AY:RO:LLTM $99.95 
,. is a pawerful and sophisticated, but easy to use payroll system that 

Of all Q!lVernment-required payroll information. Complete employee records 
ed, aiid all necessary payroll calculations are performed automatically, with 
ed on sc:reen for aperator approval. A payroll can be run totally, automati· 

e operator can intervene to prevent a check from being printed, or to alter 
lion on it; If desired, totals may be posted to the VERsAlEDGER II"' system. 

SAINWENitORY" $99.95 
i'IVENTOl!Y"' is a cqmplete inventory control syste111,that gives you instant access 

OJI any jtem. \IEaSAlNVENTORY"' keeps track of all information related to what 
in stock, ou~of stock, on b;ickorder, etc., stores sales and pricing data, alerts 
an item falls below a preset reorder point, and allows you to enter and print

directly or to linkwith the VERsARECEIVABLES'" system. VERSAINvENTORY"' prints 
d invenlol')I listings, reports of items below reorder point, inventory value re· 

period and year~to-date sales reports, priee lists, inventory checklists, etc. 

ASCA;._CK\ROAD, SPRING VALLE¥, N.Y. 10977 
Corp.. APPl.,E trademark Apple Corp. · IBM PC trademark IBM Corp. · 

VERSALEDGER 1r• $!149.95 
VERSAUDGER II'" is a complete accounting system that grows asyour business 
grows. VERSAUDGER II"' can be used asa simplepersonal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. . 

• 	VERSAlEDGER II'" gives you almost unlimited storage capacity 
(300 to Hl,000 entries per month, depending on the system), 

• stores all aheck and general ledger infomlation forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
•prints 17 cust0mized accounting reparts including check registers, 

balance sheets, income statements, transaction reports, acc0unt 
listings, etc. 

VERSAlEDGER IJ!" comes with a pr0fessionall![:Wl'ilten 156 page manual de­
signed for first-time users. The VERSAl:.EooER II"' manual will help you become 
quickly familiar with VERSAl.:EooER Ir", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 

E~ery VERSA BUSINESS'• module is guaranteed to outperform all o ther compet itive systems, 

and at a fraction of their cost. If you are not satisfied with any VERSA BUSINESS"' module, you 

may return it within 30 days for a refund . Manuals for any VERSABUSINESS'• module may be 

purchased for $25 each, credited toward a later purchase of that module. 

All CP/ M-based Compute rs must be equipped with Mic rosoh BASIC 

(MBASIC or BASIC·BO) . 


To Order: 
Write or call Toll-free (800) 431-2818 ...-9 
(N.Y.S. residents call 914-425-1535) 

• add $3 for shipping in UPS areas • add $5 to CANADA or MEXICO 
* add $4 fo r C.0 .D. or non-UPS areas fllll!!"!" • add proper postage elsewhere 

~DEALER INQUIRIES WELCOME .,;;;:- - .. . . 
- ~ All prici:_s . a~d specifications subject to change / Delivery subjec t to avauab1hty. 

OSB0RNE trademark Osborne Corp.. XEROX trademarl< Xerox Gorp.•KAYPR 
EO trademark Televideo Systems, Inc. · SANVO trademark Sanyo Corp.· NEOlrademark NEC Corp.· DEC trademark Digital Equipment Corp,,· 

ONAL COMPUTER trademark Texas Instruments, Inc. · SUPERBRAIN trademark lntertec Corp. • CP/M trademark Digital Research . EPSTON 



Actual unrelouched photo . 

.- 462 * World"s largest supplier of upgraded replacement CRT"s. 

oft-View. IBM. Apple and T RS-80 and trademarks of LSIS. IBM. Apple Computer and T,andy Corp. 
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