


Radio Shack's RS-80 
Now Offer Disk S 

The Revolution 
Continues 
Our Model 100 Portable Computer's 
built-in software and easy portability 
started a revolution in the way 
America computes. Professionals of 
all kinds-managers, reporters, 
ambulance drivers-have found the 
Model 100 a valuable tool they can 
use anytime, anywhere. Now, with 
the new TRS-SO Model 100 Disk/ 
Video Interface, you can turn your 
Model 100 in o a versatile disk
based home or office system, too! 

Gre ter Storage 
Ca acity and Faster 
Ac ess to Data 
The new Model 100 DlskNideo In
terface features a built-in single
sided, double-density 184K disk 
drive to let you create, store and re
trieve files quickly and easily. You'll 
find it much faster and more reliable 
than cassette storage. When you're 
ready to hit the road again, just load 
the files you need into your 
Model 100 and take off. 



® Model 100 Comput r 
torage and Video! 


Attaches Easily to Any 
Television 
The Disk/Video Interface also lets 
you enjoy a big 40-character by 25
line screen display on any TV. The 
larger screen is perfect for writing 
notes and reports or developing 
your own programs in BASIC. 
When accessing data by phone, 
you can read a full 25 lines of infor
mation without scrolling. And you 
can utilize all of Model 100's graph
ics characters. 
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Get Down to Business With an 0-Column Display 

A Compact Office Come In Today 

System The TRS-80 Disk/Video Interface, 


along with our complete line of 
The Disk/Video Interface can turn 
your Model 100 into a professional Model 100 accessories, is available 

desktop system for the office, too. coast to coast. 

With any standard video monitor, you 
 Available at over 1100
get a large BO-character by 25-line Radio Shack Computer Centers and at 
display that's equal to other desktop participating Radio Shack stores and dealers 

computers. You 'll also get the rapid 

access to files and storage reliability 
 llad1elhaeKthat are so necessary in today's busi 

ness world. COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION ,.,-75 

Perfect "Second System" r--------------1
A disk-based Model 100 system is an I Send me the all-new TRS-80 Catalog RSC-11. Ieconomical alternative to a second 
office computer. And you ' ll still have 	 I Mall To: Radio Shack. Dept . 84-A-941 II 300 One Tandy Center. Fort Worth , TX 76102 Ithe ~dvantage of portability when you 
rneeq it. I NAME _ _ _ ________ I 

II 	 IADDRESS 

CITY I 
I 	 I STATE ___ ____ ZIP ___ 1 

AS LOW'AS · I TELEPHONE 	 I~145PER 
- ---------Jll!l!!!!!J 	 L----MONTH ' lnslallation not Included. Prices apply at participating Radio Shack 

stores and dealers. TRS-80 Model 100. Disk/Video Interface and TV 
sold separately. CitiUne Is a servicemark of Citicorp. 

No Computer Wizardry 
Required 
It couldn 't be easier to use. Just 
plug the Disk/Video Interface into 
an AC outlet, connect your TV and 
a Model 100 with a minimum of 
16K-all cables are included. One 
simple command switches all the 
output to the video screen . There 's 
no new operating system to learn, 
either- the command structure is 
exactly the same. 

Easily Expandable 
You can add a second 184K disk 
drive (#26-3807, $239.95• ) to the 
Disk/Video Interface for even more 
versatility. Best of all, the Disk/ 
Video Interface doesn't use any of 
Model 100's standard connectors, 
so you can add a printer, bar code 
reader, RS-232C communications 
device or cassette recorder. You 
can make your Model 100 a high
performance desktop system. 
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----------I about CP/ M for Radio Shack. IName------ 

I I 
City State _ _ Zip___ 

Phone~~~~~~~~~~~~~~ I 1 

or send us your business card.

I I
Pi c kl es & Trout®, P.O. Box 1206, Goleta, 

..C_l_J_6_______ .. 

TRS ·80 ' Rau iu Shack/ Tandy Corporation. CP/ M • DiRita l Research. 
Pic kles & Tro ut ' Pickles & Trou1. () 198) Pickles & Trout "290 
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2,000 new programs for your 
TRS-8000 12. 

CP/ M is tht: runaway 
leader in disk operating 
systems, but until now owners 
of Radio Shack computers 
havt: been locked out of the 
thousands of useful progrnms 
that operate on CP/ M. 

Now you can put the power 
of CP/ M into your Radio 
Shack TRS-80 11 , 12, or J6, 
and be able to use all the 
popular and use ful software
and hardware- that has been 
pn::viou~ly ou t of your reach. 

Use any printer. 
Instt:a<l of being chained to 
Radio Shack hardware . you'll 
be able to adrt a video terminal, 
any printer (serial or parallel) 
and several Winchester 
hard disk drives with storage 
up to 80 megabytes. 

Yes! Send me free information 

Uses only 8.SK of memory. 
Since our first version 

went on the market in 1980, 
we've condensed and refined it 
into a compact, easy-to-use 
system enjoyed by thousands 
of users. 

Besides the standard Digital 
Research CP/ M manual, 
you'll get the 250-page manual 
we've developed through our 
long experience in adapting 
CP/ M to Radio Shack com· 
puters. Our manual has lots 
of examples and an index 
anrl glossary. 

You'll have your first working 
disk in ten minutes. 

Only $200. 
The floppy disk version of 

Pickles & Trout CP/ M is $200. 
The hard disk versions (for 
Tandy, Corvus, and Cameo) are 
$250, except for the multi-user 
Cameo, which is $400. 

PUBLISHER/PRESIDENT 

Wayne Green 


VICE PRESIDENT/GENERAL MANAGER 

Debra Wetherbee 


VICE PRESIDENT/FINANCE 

Roger Murphy 


ASSISTANT TO PRESIDENTNP 

MattSmlUt 


ASSISTANT TO VP/FINANCE 

Domtntque Smith 


DIRECTOR OF MARKETING 8i. SALES 

David Schl8aler 


DIRECTOR OF CIRCULATION 

William P. Howard 


603·924·9471 

ASSISTANT CIRCULATION MANAGER 


Frank S . Smith 

RETAIL &: NEWSSTAND SALES MANAGER 


Ginnie Boudrieau 

l-800·343-0728 


DIRECTOR OF ADVERTISING 

Stephen Twombly 

Peterborough Office 


603·924·7138 

1-800-441-4403 


Sales: Betty Butler. John R. Larmon. 

William J . Smith 


Ad Coordinator: Mary Hartwell 

West Coast Office 

l060 Mo.rsh Road 


Menlo Park. CA 94025 

415-328-3470 


Sales Manager: Giorgio s..!utl 

Sales: Karen Letendre. AlL'l"JOn Walsh 


PUBLIC RELATIONS 

James Leonard 


Michele Christian 


~ e 
ltJ '11txa (ISSN 41.t4.lllll) It publhNld monlJllY by CW ~tlonel 
PetetboroJOf'l Inc, ID Pint 51.. P9lllfTJorough, NH 034$8. PhMe: 
IKD-l244471. S.:or1d clnt potiti9g11 ptld at P"M~. NH, aM 9ddltoft. 
al ma1ung Off!Gee, 8Ybeoc1pUon taiM ln U.S. Mi 12u1 tor one,...,, $31!1 lortwo,...,.. ard ISS lof ltv.. ,..,._ 1n ca.-. nl Me.lloo IZ7.t7~,.., 
Ot'lly, U.S. lundl ClrlWft on• U.S. bank. NetloNtydletrlb!Aedbf lt'49rNtloMI 
Clrculallcn Olalrlbutor.. Foreign tubtoripllonl~aurfite1 INlil). '44 ,97-ane 
,_,.only, U.S. fl#ldl drawn on a US. ballk. FOfllon ttmler1ptlon9 '91r n.10. 
plNM lnqufN . In SOU:h AMCt COl'll8Ct ID ltllctr>, P.O. Boa 712116, l#dOft, 
South AMCI 2146. AH tubecflP'IOG~Otf'M~ shol.l1dbe llddrMMd to 
tlO "'""'· Sut»criptlon DepM:Jnert. P.O. em.,,Fannlnadl.t., MY 11n1. 
PM.Me lr-:: ludrtYGl"dh&l llDllWltn.,,,.~~ 
Send 11«ttt1t eMnGw tO 101t11t;n, 84.ibKripl...., a.me., P.O. Box • t. 
'•rmlngdale, NY 1t7'7. 

10 M#CIO II a ITl9ft'C:leil of lhe ON CommuNc.llonallnc. grcap. tM wMO'I 
i.to-t ~tNtoloomputet~lnlcwmdon. Tl'leQrOllJllUbtl.....51 
~ pubUcatb'a lft 11 lftlJCI" CCUM"-· Mir• mUHon people tMd OM 
ot 1T10r11 or tht an>uP'• pwbllcath;;lnl ~month. Membetlof tht ~1~ 
C::l""9: N g9ftt lN1•• Oom~fN; .luet,.tta'a AldrtsH• Carwpul• 
.rworld,Autrr.llulJkm~~Aw,,.,,.,,~ Worldaf!d 
Olrw:taritl.; arutre IMfeN... and ltll«ollundo; CNM'• Cl'llM ~pat.,. 
WfXk/;~··~.....rlcandUletolletdln; Flni.ano'I 
ltlAro: Fl.,_.. U"°"'°"' IMOl'lfN..... GoldM~ ltd Of'COBM);O.. 
m•ny'•~.MllCl'OGClm~...,,, f"'Ow.n,u.-.,.u.rtt.cw 

EdltfON:st mtn.r, Compu,.,. aw1,... and Comlft0dot'9 U•gazlM; ft•ly'I 
Compt,/fttWOrld lt•JI.; Japan'• Compuf#WOlfd JapM and Pwwo ComM'orllt' 
u..1co·.~ana~~· cw..._. 
lur mnd lllCIO.ftrto: Horwly'• Cont~Hatp and MfttvlM,.; Sa.di 
Arlbla'1 S.udl Cotnputerworld; 151ngaporw•• lJrle .ui.n Campul~ 
Spe.ln'•~.,._tndMJcroSl,,.,,..t;S....... ~ 
S....,_ Ulttoo.tom and Min Htmdttor,lt...UK'• Compitf#MttMPMMf 
•nd COr.tf>Uftr Bull'"• E~;tht U.8.' Coff'lpclfW'WOrld, HOT Coea, llJCI. 
del, lnloWorlfl. Jr, AlaoWorld, MICRO llAR"-ETWOIU.D. ltl~PUt*v. !J'C 
World, PC Jr. ~Aun. 1311.,..uitt 8ft0•1t11on1. 

Probltrttl with Su1J•Cr1pt1on1: Send• chlDGrlp\lon of tho prob
lem and your current andlor moat recen1 addrna to: 80 Micro, 
Subecrlptlon 09par11Mnt, P.O. Bo• 981, Farmtngdal<I, HY 
11737. 

l'robllm1 wllhlM'180Cllcull11on:-.~ to 

lofl Eaton, 80 Pine St., Poterborough, NH 03'58. 

Ptoblom1 with Ac/Wrtl1m; Send a delcrlptlon ol the prOblom 

and your cunwnt addr"' to: 80 Micro, Rt. 101 l Elm Stroel, 

Pflwt>OtOUQh, NH 034:W!, ATTN.: Alla B. Alvord, Cuet- S«· 

YIC9 M•-· If urgent, call 1-800-441-4403. 

Chi• ot -.i: send old tabel or copy of otd addruo and 

new addraH IO: 80 Micro, P.O. llm< 981. Famlngdale, NY 

11737. Pleaae 01.,. algnt-. adva""" nou... 

Mlorollltrr: Thie publlcatlon I• avallabf• In mlcrolonn from 

Unlw~lty Mlcrolllm• lnttmallonal. United Stain a-o: 

300 North z.ell Road, Dept. P.R., Ann Albor, Ml ol81Dll. F0<olgn 

-...: 18 Bedford Aow, Dept. P.~ London, WC1RAEJ, 

Engl1nd. 

DMl1ro: Cont.:t Ginni• Boudrleau, Retail Sain Manager, 80 

MICIO, PIM St.. Pet.motouQh. NH 03468. (800! lU-0721. 


SO MICIO 11 pul>llthed monthly by CW CommunlcatlonllPettf· 
borough tnc. lintlre con1on11 C>copyrtoht 1984 Thto Wayne 
O!Mn Publl..Uont Group. No pan ol thlt pubHcallon may be 
.-.printed, Ot reproduced by any moans. wlltmut prior written 
P«ftlletlon from the publlther. All program1 are publlthed lor 
-I UH only. All rlohtt-. 



July 1984 BOmicro 
On the Cover 

38. 

48. 

82. 

94. 

115. 

H-P's Quiet Little Dynamo: The ThiDJr.Jet Priater 
byJtmHetd 
At $495 and 150 cps. Hewlett-Packard's ThinkJet is a tech
nological tour deforce. 

The DOS Dilemma by John B . Harrell III 
Make an informed decision-you have to be compatible with 
your DOS. 

In the Marketplace by Richard Earp 
Get some practice in the fast-paced world of commodities 
trading. (Models I and III; Load 80) 

A Better Breed of Basie by Gregory E. Lobdell 
An inside look at Microsoft's implementation of GW-Basic for 
the Model 2000. 

The Stripper by Dan Robinson 
Minimize your machine-language programs : Pare down your 
commented code before assembly. (Models I and III; Load 80) 

Features 

64. 

103. 

Drawing Boards by Jim Clark 
Design PC boards on screen that print out to scale. (Models I, ID, 
and 4; Load 80) 

Bugs from Outer Space-Part V by Roger A Smith Jr. 
The bugs are in top form and fighting back. (Models I and ID; 
Load 80) 

Reviews 

38. 

42. 

44. 

186. 

192. 

194. 

198. 

204. 

206. 

Hewlett-Packard ThinkJet Printer 
The latest (and quietest) in printer technology. 

Transfer 
MS-DOS for Model I/III/4 programs. 

PAT-1Model450 
Quality disk-drive diagnosis and realignmen t. 

WIBASIC 
A Basic compiler that generates Z80 machine code. 

MagicBind 
Create complex, high-quality documents. 

DiskDISK 
Convince your Mode l 1/111/4 that you 've bought extra disk 
drives. 

SoftPac 
Integration at the expense of quality. 

Clonem 
Disk duplication for the Model III. 

Review Digest 
ntare 

80 Mier@, July 1984 • 6 



c•Notes I Jor Lile Model 1()() 
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You can take it with you; use this program to load you r Model 
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ENTERTHE ELEPHANT'"SAFARI 

EPS IKES. 


GRAND PRIZE 
(1 winner) 

An exciting two week adventure for 
two to a wild gaine preserve in Kenya, 

Africa. The trip includes airfare, 
luxurious accommodations, meals, 

tips, and taxes. 

1·\. 1 SECOND 
' PRIZE 

(25 winners) 
~ ,r- .,.,,,-' A Bell & Howell 

- 35mm camera. The 35J 
complete with fine Lumina lens completely elim
inates complicated focusing. 

~~~THIRD 
PRIZE 
(100 winners) 

IFIRST PRIZE 
(5 winners) 

A Deluxe Camping Pack
age featuring an 8' x 10' 
Wenzel Cabin Tent, four 
Wenzel sleeping bags, 
plus a Coleman lantern, 
stove and cooler. 

HOW TO ENTER 
No purchase necessary. Just come into a participating 

Elephant Safari Sweepstakes dealership where you'll 
find free entry blanks and official rule . While you're 
there, check out our full line of quality 
Elephant memory disks and accom
panying products. Entries must be 

Camouflage received by July 31, 1984. Void 
Nylon Duffie I3ag. This handsome bag where prohibited. 

is water repellent and double reinforced at all For the Elephant ••rn•1r1t1·i·• d I tstress points. ea er neares you, 
And thousands ofElephant Sa/ari camou call 1-800-343-8413. V"472 

Thiflage 1~shirts featuring the Elephant logo. ln Massachusetts, call 
collect 617-769-8150. ELEPHANT NMR 

FORGETS 
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SIDE TRACKS I by Eric Maloney 

The 4/4P Face 

The Competitio 


Concern for the fate of the 4/4P 
seeps out al the seams of Com

puServe's message boards like a slow 
leak in an old rowboat. The sarm: 
questions repeatedly arise: Can the 
4/ 4P survive the rising popularity of 
16-bit machines? What will Tandy's 
place in the market be a year or two 
from now? 

Make no mistake about it: There's a 
change in the air. But it's not necessar
ily bad, and does not irrevocably 
doom the 4/4P to an early grave. 

Tlte l~Bit Threat 

Picture this scenario: Over the next 
year or so, the prices on the Models 4 
and 4P drop several hundred dollars, 
perhaps more, with further price re
<l uctions on the way. The Model 4 
continues to sell well, particularly to 
small businesses, secondary schools, 
and colleges. The 4P, too, finds a mar
k.et, and quietly fights it out with the 
Kaypro for leadership among the 8-bit 
Lransponables. 

On the high end of Tandy's line, the 
2000 survives a jittery start and does 
respectably well. While Tandy sells 
a few units to small busme&<leS, most 
go to large corporations as manage
ment tools and as parts of local area 
networks. Questions about software 
compatibility are resolved as Tandy 
markets an increasing number of 
third-party products and other manu
facturers adapt their MS-OOS pack
ages for the 2<XX>. 

- -Botti ma<..•-'hines-find-niches..._.BuLe 
ery silver Lining has a cloud. As the gap 
between the 4/ 4P and the 2000 wid
ens, Tandy is faced with a dilemma. 
What machine does it have for the 
midrange market traditionally served 
by the 4/4P? 

The answer is obvious. Tandy must 
come out with a $1,500, IBM/2000
compatible l t>-bit machine. My guess 
is that Tandy recognizes the need, and 

that we'll see such a computer some
time in the next six months. 

Don't eXpect anything as charismat
ic as the Macintosh . Tandy has never 
put much stock in flash. Even the 
2000, despite its 80186 microproces
sor, is nothing revolutionary, relying 
instead on proven technology. What 
we can expect is another lunchbucket 
machine, a workhorse designed to get 
a job done rather than showcase elec
tronic achievements. 

What's the significance of this new 
machine? As Bob Dylan once said, 
you don't need a weatherman to know 
which way the wind blows. The an
nouncement will commit Fort Worth 
to a future in 16 bits and MS-DOS. 
With the 2CXX> as its anchor, Tandy's 
line will most likely expand to embrace 
the IBM standard. 

Technological Imperative? 
But back to my original topic: the 

fate of the 4/4P. At first glance, you 
might conclude that the 16-bit ma
chines will stomp the hoary old Z80 in
to the ground. In fact, some people al
ready state so as if the 4/4P were the 
helpless victim of a technological im
perative. I don't buy it, for one simple 

reason. If the 4/ 4P can fill someone's 
computing needs now, it will do so in 
the future. The rise of the 16-bit com
puter will not render the 8-bit machine 
ineffective, any more than the chain 
saw made the bow saw obsolete. 
While the chain saw became the more 
efficient tool for cutting down trees, 
the bow saw remained practical for 
smaller tasks. 

In the above scenario, the 4/ 4P con
tinues to drop in price. I can see the 
day when you might be able to buy a 
system with two drives for under 
$1,<XX>. Why not? Tandy has cov
ered its research and development 
costs-mostly spent on the Model 
1-a long time ago. Now, there's a 
deal fo r you: a time-tested computer 
with a ton of proven software that 
runs CP /M to boot. If you're running 
a smaU business, or need a computer 
for home use, why spend more money 
on a high-powered system whose po
tential you'll never need? The 4/4P 
will do the job, and it'll do the job 
well. 

Continued life for the 4/ 4P is in no 
way guaranteed. Consumers could 
very ell buy the myth that bigger 
means better, and tum exclusively to 
16 bits. Software manufacturers could 
abandon the TRS-80 for the more lu· 
crative Apple and IBM markets. Or 
Tandy could decide to drop the Z80 
line entirely when it introduces its new 
machines. 

I don't think so. Consumers are be
coming wise to the enticements of 
manufacturers.-The-base-oL TR.&80_ 
users remains large enough to attract 
and hold third-party suppliers. And 
Tandy would be foolish to simply dis
card a successful product until that 
product proves it is no longer viable. 

The 4/4P isn't glamorous. It won't 
sell like the IBM or the Apple II. But it 
still has a lot of life, even as Tandy 
continues to drift into 16-bit waters. • 
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The Premier Word Processor for 

You TRS-80 Model I, Ill, or 4 


W 
e are proud to offer you 
the one Word Processor 
that will satisfy all your 

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

In an attempt lo 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 featu res our cus
tomers have asked us for. ALLWRITE 
will save you time and let you produce 
the highest -quality, most p rofessional
looking letters, term pape rs, 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-printer. 

ALLWRITE' S Screen 

Handling Makes Word 


Processing Easier 

Tha11 Ever 


Change text width at any time; 
wide lines shift left and right as you 
type . ALLWRITE pres~rves 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, lab, line, or screen. 

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

ALLWRITE shows you where you 
forgot to turn off underlin 

These were printed by ALLWRITE; 
shown 20% actual size . 

wasting time printing all the text. 
These standard features make docu
ment preparation 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 al print lime ... 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, 

ing. boldface. italics , or TAKES FULL ADVANTAGE OF YOUR 
double-width. Special on  MODEL 4 . 
screen Preview feature The model 4 version of ALLWRITE uses 
shows page breaks and the e ntir e 80-by-24 screen. On a 64K ma
page layouts . . _including chine, you can ed it over 34,000 char ac· 
underlining and boldface ters of text. On a 128K machin e , you can edit 
. .. without annoying blink T HREE FILES AT THE SAME TIME! The 
ing or screen flicker. In second a nd third files can be over 32,600 char
" Summary" mode, ALL  acters each. for a total of almost 100,000
WRITE quickly flags for  character s of te xt in memory.
matting errors without 



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

User-Definable Soft Keys 
Reduce Tfping 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 librazy of hundreds of pre 
programmed keys to fit evezy 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 ("Cue0 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.W'SCRIPT'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 evezy 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 i s a cross 
reference summazy chapter, a 14-page 
comprehensive index, and a de tailed 
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 ill 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 industzy. 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. 

A Reliable, Well-Tested Product 
Some of our customers have been 

Field -testing ALLWRITE for nine 
months. Here's what they are saying 
about it: 

"...beautiful .. . a marvelous piece 
of worlc:' (W.C .) 

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

(].G.J 
·rhis is a tremendous program ." 

(]L.H.J 
"•.• a superb program... (S.C.) 

"Congratulations. ALLWRlTE is a 
masterful achievement in Word 
Processing power and ease of use 
... a very readable manual:' (D.S.) 

SPECIAL INTRODUCTORY 

* * * * * PRICE * * * * * 
You probably know that quality 

word processors on the IBM-PC a~d 
CP/M sell for $350-500. and they don't 
have all these capabilities, speeds 
••. or our proven on-going support. 
ALLWRITE's retail price is $249.95, but 
until August 15. 1984, you can save 
over $50, because the introductory 
price is $195.00. This ls less than the to
tal cost of other word processors that 
need "patches" or extra-cost options to 
work properly. 

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. 

Even at full price. ALLWRITE is 
only a tenth the cost of buying an 
IBM PC. and you won't have the 
headaches of starting all over again 
with a new. different computer. At this 
special introductory price, it's a one-

HUNDREDS OF USEFUL 
CAPABILITIES 

ALLWRITE comes with just about 
every useful word processing feature 
... standard. He re are some high
lights: excellent right-justified pro
portional printing on most printers 
having that a bili ty; powerful Form Let
ter and Mailing Label preparation; ln
stan t counts of words, characters, 
lines, changes; block Move, Copy, De 
lete. Putfile. Getfile , and List; delete 
by character. word. line, sentence, 
parngraph. or b lock; insert and one
key insert; grea t RS-232 printer sup 
port; a ccepts all 256 ASCII codes from 
keyboard; in termix p i tches 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: inte grated with Electric 
Webster and D01WRITER for Models I, 
III, and 4 (these are sold separately): 
"Legal" li ne nu mbering : paragraph, 
list. and figure numbe ring; supports 
most popular printers (all "printer dri v . 
ers· included); compatible with high
memory dr iver s; 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; 
footnote s at bot tom of page or end of 
documen t; Table of Contents and In
dex generation: and PROSOFT's un
matched text fo rmatting and printing 
capabilities . 

time opportunity to get the top-quality 
results you need from your TRS-80. 

H w To Order 
You can order by phone or mail. 

For quickest de li very, call our Techni
cal Support line. Please specify your 
TRS-80 model (I, III, or 4, at least 48K 
and two disk drives) and your print
e r(s). The introductory price for ALL
WRITE is $1 95.00. and we will pay 
normal shipping in the U.S. The sooner 
you order, the sooner you will begin to 
benefit fro m th e ALLWRITE! Word 
Processor. 

££ 

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

Terms: VISA, MasterCard. checks, C.O.D . 

California residents please add sales tox . 


,... 30.• Most orders tilled within one day. 



INPUT 


American Standard 

80 Micro is walking away from cas
St:l Le-based Models I and Ill owners. 
Disks are great if you need massive da
r a files and fast input and output, but 
processing the data is more impor
tant-that's why I run a program. 

So what if it takes six minutes to 
read a data tape and another six min
utes to copy it to a new tape? I can go 
LO the bathroom while the work is be
ing done! 

Don't desert us old prograrruners 
who are disk-unsophisticated by 
choice. 

Keith E. Wurster 
Oberlin, OH 

Straight Facts 

Jesse Baker's "Using Data Files
Part II" (March 1984, p. 148) says 
that the specification of a logical rec
ord length is equivalent to blocking the 
data by means of an appropriate field 
statement. 

He says that specifying a logical 
record length in the Open statement 
lets you put two files on a single sector. 
He discusses only one record until he 
says you can change this by adding a 
FOR . . . NEXT loop that permits mul
tiple entries, but he fails to discuss the 
need for identification of the subrec
ord and physical record. 

The Models 1 and Ill write data to 
tape in chunks of 256 bytes, and the 
programmer's task is to efficiently use 
the disk or tape space. 

Blocking techniques are well known, 
but perhaps they should be discussed 
again-Baker's suggestions don't work, 
nor docs the program he lists for con
verting sequential files to random 
files. Line 4(i() ties the program up in 
an endless loop. 

sincerely hope that beginners 
don't become confused by this article. 

G.S. Bennett 
Alpena, Ml 

My articles are not intended to be 
the definitive word on data file crea
tion and handling. Their purpose is to 
help readers who want tp start using 
random-access files and need.a simpli
fied example to get stoned. ' 

The logical record length in the 
Open statement lets you put two rec
ords, not files, on a single sector. Also, 
correct the error in line 460 by 
redirecting the program to line 340. 

Jesse Baker 
Old Town, ME 

Math Mode 

Regarding Tom Quindry's review 
of Math-Analyzer-Paks ("Mathemat
ics in Modules," March 1984, p. 48), 
we have implemented several changes 
in response to his criticisms. 

These include variable feedback, ta
ble jump through routines, file jump 
through routines, default visibility, 
and table and file deletion/rearrange
ment. 

Also, the ACCEL compiler in no 
way affects the standard Basic error
trapping. If a division-by-zero error 
occurs, you don't have to reboot the 
module. Press the break key and type 
in RUN to restart the program. 

Mark Felton 
!ntercomex 

Denver, CO 

Mail-Order Matters 
Regarding Gary Lee Phillips' letter 

in April Input (p. 10), I, too, have had 
problems with Omikron Systems. How
ever, my feelings about ordering by 
mail have not changed. 

I bought my Model ill, my printer, 
and my fir t software package from 80 
Micro' mail-order advertisers. I have 
since bought more software and hard
ware fr m these firms. 

Perry Computers, Texas Computer 
Systems, Apparat, Cornucopia Soft
ware, BCCOMPCO, Micro Data 
Supplies, NEBS Computer Fonns, 
Power oft, and Langley-St. Clair have 
all provided me with excellent service 
in the past. 

Although my experience with Omi
kron has given me second thoughts 
about making another $500 purchase 
from a distant firm, I am nevertheless 
planning to purchase a modem and 
communications software from Ap
plied Microsystems in Deaver, CO. 

80 Micro provides a responsible ser
vice to its readers and its advertisers in 
publishing "80 Alert" and promptly 
cancelling advertisers that are a source 
of reader complaints. 

Keep up the good work. 

Robert W. Ginn 
Towson, MD 

Love at First Byte 

I think I'm in love! I just received 
my fi rst copy of 80 Micro. Yours is the 
first computer publication I have seen 
for the TRS-80 hacker. 

With the help of books and a few 
commercial programs, I taught myself 
Basic, Assembly-language, and ma
chine-language programming, but had 
reached a standstill until 80 Micro 
came along. 

I am fascinated with the articles and 
programs. Keep up the good work. 

Joseph Noecker 
Portland, OR 
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DWP210 $629 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 

COMPUTERS PRINTERS Model 111/4 Drive 2 259 
Model 4 Portable Sliver Reed EXP500 D.W. 425 Model 111/4 Drive 3 229 

64K 2 Drives 1525 Silver Reed EXP550 D.W. 515 Primary Hard Disk M12 2239 
Pocket Computer 2 165 DWP410 1159 Primary Hard Disk Miii 1799 
Pocket Computer 3 89 DWP210 629 ETC. 
Pocket Computer 4 59 CGP115 159 CCR-81 Recorder 52 
Model 2000 2 Drive 2299 CGP220 Ink Jet 545 Cassette Tapes (10 Pk) 9.95 
Model 2000 W/Hard Disk 3599 DMP110 305 16K Ram Chips 25 
Model 12 64K 1 Drive 2360 DMP420 735 64K Ram Chips 62.95 
Model 12 64K 2 Drive 2950 DMP500 1115 Model 4 64K Upgrade Kit 79.95 
Model 16B 1Dr 256K 3375 DMP2100 1689 M100 Bar Code Reader 89 
Model 16B 2Dr 256K 3965 Toshiba 1340 (24 wire head) 779 64K Printer Buffer 199 
MODEMS Gemini 10X 289 Printer Stand 25 
Hayes Smartmodem II 225 ' Gemini 15X 409 Printer Cables 
Hayes Smartmodem 1200 539 Prowriler 359 Printer Ribbons 
Novatlon Smartcat 1200 410 Okidata CALL Printer Paper 
Novollon J-Cat 115 Epson CALL Computer Books 
AC-3 129 DISK DRIVES Radio Shack software 10% off. 
DC Modem I 89 Model 11114 Drive 0 515 Send for complete listing of 
DC Modem II 160 Model 11114 Drive 1 195 brand name software and hardware. 

CALL TOLL PREE 
1·800-343·8124 
• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

[Z] II [II] IN MASSACHUSETTS CALL <617> 486-3193 

0 I•> 

. . .. ' 

Model 100 8K $679 
Model 1oo 24K $ 835 

DMP120 $395 
DMP200 $520 

Color Computer Disk Drive 
Drive 0 $329 Drive 1 $235 

Model 4 16K $849 
Model 4 64K 

2 Disk & RS232 S1699 

P.O. Box 1094 
480 King Street 
Littleton, MA 01460 

us 
SINCE 1973 

TRS-80 Is a registered trademark of Tandy Corp. 



FEEDBACK LOOP I by Terry Kepner 

Q •I recently purchased a Model I 
• with 48K, an Expansion Inter

face, and one disk drive (double-densi
ty). I need some infonnation. 

Where can I get a list of commands 
for Level II Basic and all TRSDOS 
commands? How can I upgrade my 
computer for small business applica
tions and programming in Ba~ic: and 
Cobol (without going to hard disk)? 
What kind of qaisy-wheel printer (new 
or used) is pretty good and where can I 
get it (hopefully for under $300)? 

Can you suggest some software you 
feel no Model owner should be with
out? J received some software with my 
computer (EDTASM, CPN, LIST/ 
CIM , TEST , Superzap, GET
DISK, and so on). How can I find out 
how to use them? 

Where can II get infonnation on 
starting a userjs group (what lhey do, 
what it costs, tc.)? 

Thanks for any help you can give. 
(Jack Sasportas, South Miami, FL) 

A • First, ou need the Model I, 
•Level II user's Manual and 

the TRSDOS Model I user's Manual. 
Both can be bbught directly from R/S 
National Parts (the address and phone 
number appear at the end of the col
umn). Or you can ask your local Ra
dio . hack dealer to order them for 
you. You mention that your disk drive 
is double-density; arc you using dou
ble-density TRSL>OS 2. 77D? It should 
come up and announce itself as such 
when you boot up your system. If you 
are using TRSDOS 2.770, you need to 
order that manual as well. 

Second, what do you mean by up
grade? Adding more drives gives you 
greater capacity and freedom in DOS. 
If you're really cramped for disk space 
you can add 80--track double-density 
drives, but you'll have to buy a new 
DOS that supports these new drives 
(such as NEWDOS, DOSPLUS, 

operation of your disk drives and 
disks, and includes a RAM diagnostics 
program, too. Floppy Doctor is avail
able from Micro Data Supplies, 22295 
Euclid Ave., Euclid, OH 44117, 
800-321-3552, retail $24 for Model I 
version. RPM (Prosoft, Dept. G, Box 
5(J(), No. Hollywood, CA 91603, 
800-824-7888, $29.95) tests the disk 
drive speed (as does Floppy Doctor). 
Another disk-<lriver timer is DDT 
(Disco-tech, 1150 Coddingtown. Cen
ter, Santa Rosa, CA 95406, P.O. Box 
11129, 707-523-HiOO). For all around 
use, I prefer Floppy Doctor. 

Fifth, for your unexplained soft
ware, some of it (GETDISK, 

LDOS, and so on). As far as Cobol is TEST IA) is explained in the TRSDOS 
concemed, I haven't heard anything manual . Superzap was put out by Ap
all that complimentary about its im- parat; you need to conlact them about 
plementations on Radio Shack Mod- a manual for il (although IJG's book 
els I, Ill, and 4. can help you use it , too). EDTASM is 

Third, the Radio Shack daisy Radio hack's Editor/Assembler, but 
wheels are rugged and pretty well de- I need to know more about the version 
signed. The;: Brother and Smith Coro- you have before I can offer any ad
na machines are also pretty good, and vice. 
about the same as the low-end Radio Since you appear to have Superzap 
Shack daisy-wheel printer. The only and EDTASM without documenta
daisy-wheel printers I know of that are tion, you might be using NEWDOS 
under lhe $300 mark are the electronic from Apparat Inc. (4401 S. Tamarac 
typewriters that double as computer Parkway, Denver, CO 80237, 303
printers. But when you add the cost of 741-1778). If you are, your screen dis
the required parallel interface box, the plays NEWDOS instead of TRSDOS 
price approaches that of the low-end when you first boot up the disk in 
daisy wheel printers. If you look dill- drive zero. lf you do have it, you'll 
gently through all the small advertise- need to gel a manual from Apparat 
ments in the magazine, you might find about the DOS. Also, if you're using 
some of these printers discounted to NEWDOS, the EDTASM you have is 
the price you want. I haven't seen any the original Radio Shack cassette
low-end daisy wheels on the resale based ystem, altered by NEWDOS to 
market yet. work with disk drives. Their manual 

Fourth, you definitely need the lJG won't describe how to use EDTASM, 
book, TRS-80 Disk and Other Myster- but it does document the alterations 
ies (lJG's address is at the end of the they made to it. 
column). Since you already have .·· I know of a user's group in N. 
Superzap, the book will complement it · Miami. It's the North Dade Computer 
nicely if you run into disk problems. Society, 17400 NE 7th Court, Box 2, 

Another necessary utility is Floppy N. Miami Beach, FL 33162, 305-947
Doctor, which you use to verify the 7930. 
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GIVE YOUR COMPUTER A 


As Well as a Mind 
vs-~oo 

VOICE 

SYNTHESIZER 

FOR RADIO SHACK MODELS 

I, Il l , 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 
1t212 296-0399 

And hear it for yourself! 

An Impress ive Li st of Features : 

•	 Unlimited vocabulary 
•	 Automatic inflection. 

• 	 Proven VOTRAX technology 
• 	 We use the famous VOTRAX SC01 phoneme syn hesizer. 

4 p rog ramable pi tch level. 

• 	 Built in audio ampl if ier with volume control 
• 	 You can add voice to any basic program in minutes. 
•	 Super efficient: one single li ne in Basic will produce a full 

sentence! 
•	 Works with an y speaker (or add $5.95 fo r handsome 

speaker module) . 

•	 Price breakthrough . same performance as uni s costing 
hundreds of dollars 

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

•	 Hundreds of appilcauons- now cost effective in educa11on. 
robotics . speech therapy, monitoring, games. aid to 
handicapped, security, prompting ... 

• 	 Fully assembled and tested 
•	 Ready to plug 1n and talk . 
•	 Plugs inlo 50 pin 1/0 bus on Model 3 
•	 As usual our 15-day mo ney back guarantee protects you 

Text to Speech Software for the V -100 

TALKER 1.4 

./ Unlimited vocabulary t ranslation of 
English text to speech 

./Very easy to use: In BASIC simply type PRINT~' I talk" 

./ Reads numbers up to 999 trillion 

./ Reads many abbreviatio ns correct ly 
(such as Mrs., Mr.. lb.. Co.. etc.) 

./ Very fast machine language program is only 4.5 K long 
v' Loads in high memory 

Onl y $19 .95. Specify disk or tape 

~ALPHA ffJfl®@J@©il~ 

79-04 Jamaica Ave .. Woodhaven, NY 11421 ...- 11 (212) 296·5916 

TALKER2.0~
v' Same features as TALKER 1.4 plus: 
v' Automatic keyboard echo option 
v' Automatic video d isplay echo option 
v' Punctuation pronunciation if desired 
v' And many control codes for increased versat ility 
v' Self relocatable program is on ly 6'/•K long 
./ New BAS IC command: PRINT! prints and talks. 

$29.95. O n d isk only 

Toll Free Order Line 

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


(212) 296-5916. 

Hours: 9-5 Eastern Standard Time 


Speaker not included. 
add $5.95 
Tex·t to Speec h software: 
• Talker 1.4 ...... $19.95 
• Talker 2.0 ......$29.95 

Add 53 00 Per 01cler For Shipping 
And Handling. We Accept Visa 
Mastercard. Checks. M. O. C.0.0. 
Add Sales TRx Overseas. FPO 
APO: Add 10% Dea ler Discoun ts 
Availab le C.O.O. add $3.00 exlra . 



FEEDBACK LOOP 


Q •This is in response to E.F.'s 
•letter from Augsburg, Ger

mtmy (Jmmary 1984, p. 28) regarding 
lhe 50 Hz power problem. The HZ50/ 
CMD file referred to is actually 
HERz:j0fl3LD, and you can use the 
Build function of TR.SOOS to con
strucl it as follows: Type in 

BUILD HERZ50 

then enter 

PATCH •o (ADD = 4047,flND = 2935, 
CHG = BF42). 

Tfils patches the operating system, 
sa ther-e's no file name as noted in the 
TR.SOOS manual under the Patch 
Libr-ary command syntax. Be sure to 
try it on a non-critical disk first. When 
you return to the states, you can 
reverse the patch with: 

PATCH •o (/\DD = 4047,FIND= BF42, 
CHG = 2t>35). 

On aFIOther note, using the standard 
Radio Shack disk controller in my 
Model III, can I run an 8-inch disk 
drive asswning that I have the appro
priate clock speed-up and operating 
system (N EWDOS80 2.0) that handles 
the non-standard disk? 

Also, I'm looking for an RS-232 
bvanl with built-in direct connect mo
dem. I saw an ad in 80 Micro (De
cember 1982, p. 274) by Computex of 
Houston, TX, for their M3CB1, but 
they aren' t at lhe address listed any
more. 

If anyone knows where such a 
device is available, I'd appreciate the 
iflfonnation. (William Collins, SanA" CA)•Thanks for the patch infor

• mation. The standard Radio 
Ssack controller can run 8-inch disk 
drives if you set up the drive cables 
properly, and either install a speed-up 
kit or slow down the 8-inch drives to 
300 rpm. 

MMly 8-iflch drives have a screw ad
justmem potentiometer that lets you 
a<djmjl the rotation speed. If you slow 
tl1em down to 300 rpm, you fool the 
d~k controller into thinking it's ac
cessing 51/4 -inch double-density, 77
track d~'ks. This approach is sim
p'ler t}1an instaiing a speed-up kit 
lli the computer, and it doesn't void 

your warranty. Frank DeSimone (1 
Cannon Drive, Nashua, NH 03062) 
sells the patches for using Model III 
TRSDOS with 8-inch drives for $29. 

Total Access (P.0. Box 79<1276, 
Dallas, TX 75379, 214-458-1966) sells 
a Model III RS-232 plug-in board for 
$79. But I couldn't find anyone selling 
an RS-232 with modem. 

Q•I have a newly purchased 
•Model 4 with 64K and two 

drives. I also have Adventure Intema
tional' s Sea Dragon game. 

When I try to run Sea Dragon, the 
Model 4 accesses the disk, but a disk 
error message appears on the screen 
and then it goes blank. I know the disk 
works because it ran on my Model I 
without problem. 

I feel that if I could remove protec
tive loaders from the disk, I'd be able 
to get it to work. I've been in contact 
with AI, and they don't cuslomize 
software. A Model 4 version looks to 
be a long way off (if at all) because AI 
only markets the products; it's up to 
the authors, whom I can't get in touch 
with, to make any updates or revi
sions. 

I'd like to know if there's a driver or 
utility that can help me (Copycat 2.0 
doesn't work). I'm not familiar with 
disk operation and was, therefore, 
limited in my experimentation. Help! 
(James Basile, Cliffside Park, NJ) 

A •You have two problems. 
•First, the Model I disk format 

isn't the same as the Model 4•s, and 
second, the loader protection. 

If the software were unprotected, 
you'd have to use the TRSDOS Con
vert utility to transfer the program 
over to Model III or 4 disk format . 
Just putting the disk in drive zero and 
trying to boot it up wouldn't work. 

Next, the hardware connections for 
the sound and disk save-game features 
are different between the Model I and 
Model III/4, so even if you got it over 
to the new disk fonnat, there's no 
guarantee that the program would 
work. 

Finally, the load-protection rou
tines complicate the problem enor
mously. I don't know of any way to 
unprotect the program and make it 
workable. 

I think the best solution is to try to 
get Al to let you trade your Model I 
version for the Model III version. 

With the Model III version, you 
should be able to play the program on 
the Model 4 in Model III mode (I have 
a friend who plays Sea Dragon on his 
Model 4P in Model III mode, using a 
Model III Sea Dragon disk). 

Q •I have a 48K two-disk Model 
•III with an Epson printer. 

After reading Eric Maloney's Side 
Tracks (March 1984, p. 10) I feel inse
cure about my Model Ill. Since I have 
a moderate-size library of software 
(games, utilities, self-written pro
grams) my alternatives to the problem 
of old age appear to be few. The best 
alternative seems to be either convert
ing my Model III, or selling it and re
placing it with a Model 4. I haven't 
done this for several reasons. 

Many of the programs I have writ
ten use Model Jl1 PEEK and POKE 
addresses, such as video display, key
board input, and other fancy program 
techniques. Where can I find the nec
essary information to convert PEEK 
and POKE addresses to the Model 4 
mode? 

Since the number of programs (es
pecially games) offered by third-party 
vendors is rapidly declining, will oth
ers abandon the TRS-80 market alto
gether and not make software for the 
Model 4? If I convert to a Model 4, 
will I have to rely on Radio Shaek for 
games and utilities for both the Mod
els III and 4? 

I wrote to Tandy and they assured 
me that the Model III and 4 will be 
supported like the Model I was. But 
Radio Shack isn't whom I'm con
cerned about; it's the outside com
panies that produce great software 
that worry me. Can you include a list 
of software for the Model ill that 
doesn't boot or run properly on the 
Model 4? Please realize that I'm a 
faithful TRS-80 user and hope to be 
one in the future. (Jerry Goldbaum, 
Flushing, NY) 

A•Your best source of informa
• tion on the Model 4 PEEKs 

and POKEs is probably 80 Micro. (See 
April 1984, p. 96 for a Model III to 
Model 4 conversion utility for Basic 
programs). Each month we get letters 
from readers describing their discover
ies about the Model Ill/4 connection. 
The Radio Shack manuaJ bas a few 
hints on that subject (primarily ma
chine-language calls you can make). 

Hl • 8() Micre, July 1!!1&4 



Newclock·SO $69.95 
The righttlme atthe right price! Keep the time and date with quartz accu racy, 
even when your computer is off. The backup l ithium battery (included) will last 
for over 2 years. Software on tape or disk, please specify. Use "Tl MESET'' once 
to set the c lock. Use "SETCLK" to set your computer's interna l clock (at power 
up) or use "TSTRI NG" so that the "Tl M E$" function reads the Newclock. 
Connection: Model I: plugs into the keyboard or expansion interface. Model Il l: 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 plugg ing and unplugging 
those printer cab les. With the Printswitch,you can have 2 printers connected to 
your computer and you can select either one at the fl ick of a switch. Works with 
any printer, p lotter, or device that uses the paralle l printer port. Simply plug the 
14 inch Printswitch cable into your computer, and p lug you r existing printer 
cables into the Pri ntswitch. This is the nicest unit on the market. Superior quali ty 
board with gold pla ted edge connectors. For Models 1,11 I, 4 and 4P. 

Alpha Joystick $27 .95 
When it's time for tun , don't be without your Alpha Joystick. Do you know 
that most act ion 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= IN P(O) to read the joys ti ck pos ition (8 di rections 
and fire button). Model I: plugs into keyboard or expansion interface. Model 111 . 
4 and 4 P: p lugs into 50-pin 1/0 bus. The Alpha Joystick comes fully assembled 
and tested . ready to p lug in and enjoy. (Specify Model I, or Model 111.4). 

Interfacer-SO $159.00 
Low cost input and output device. The outpu ts consist of 8 relays (rated 2 
Amp @125V) , easi ly controlled us ing "OUT'' commands. For example, OUT 0,0 
turns a ll the re lays off. Eight LED's show the states of the relays. The 8 inputs 
are optica lly isolated , so it's safe and easy to connect externa l devices 
(switches. sensors. thermostats, etc.) . Simple" IN P" commands read the inputs . 
Connection: Mod I: 40 pin bus. Mod Ill, 4. 4P: 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 connected to your TRS-80 using our Y- cables\. 

Analog-SO $139.00 
8 channel 8 bit Analog to Digital converter. Your TRS-80 can read vol tages . 
temperatures, pressures, light levels , etc. •I nput range: 0 to 5.1 Vo lts. 
• Resolution : 20mV. • Conversion time: 120 microseconds. In BAS IC. you can 
take up to 100 readings per second. •Port address: selectable. Up to 8 Analog
BO's can be connected to your TRS-80 for a total of 64 channels! 
Connect ion: Model I: 40 pin 1/ 0 bus. Model Il l. 4. 4P: requ ires 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-CableforMod l bus (40pin): •X2-40 ...$29 •X3-40...$44 •X4 ...$59 •XS ..$74 
Y-Cable for Mod 3 & 4 bus (50-pin): •X2·50 ...$34 •X3-50 ...$49 •X4-50 ... $64 
Disk drive cable (34 p in): • 2-drive ...C162: $32 • 4-drive ...C163:$45 
Extension cable. 4 foot: • For printer and d rive (34-pin) ...C165: $22 

• For Mod I bus (40-pin) ...C167 : $24 • Fo r Mod 3 &4 bus (50-pin) ...C169: $28 
Keyboard to E/ I (40-pi n, 8") ...C161 :$21 If this is confusing.send for our Cable "Iyer. 

Our cables are made with high quality gold plated connectors to ensure utmost reliability. X6 X4 X3 JC2 


NO RISK Green Screen $12.50
We know that ordering by mail can sometimes Doyoureyesatavor, putonagreen THEbe a hassle, but with Alpha. you are fully 

screen. Tens of thousa nds are in useprotecled. 

1) Our 15day money back guarantee protects for a good reason: they work. Con
 REEN 
you from disapointment. trast is enhanced and eye fatigue is 
2) All our products a re tested on a TRS-80 and great ly reduced. Our green screen is CREENwaranteed fo 90 days (parts & labor) cu rved; it fits right on the face of the 3) We ship 90% of our orders within 24 hours. 

tube. (Fits Models 1,11 ,111 .4 .12,16) 4) We are committed to help you 

Toll Free Order Une 

800-221-0916~ALPHA fPrl@@GJJ©u~ Orders Only. NY & Info call 
(212) 296-5916. 

Hours: 9-5 Eastern Srandard 77me 

Arid S3.00 Per Order For Shipping 
And Handling We Accept Visa. 
Mastercard. Checks, M.O. C.0 .D. 
Add Sates rax. Overseas, FPO 
APO: Add 10%.Dealer Discounts 
Available C.O D. add $3 00 e><11a. 

http:C160:$9.95
http:converter($39.95
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As the Model 4 begins to dominate 
the market place, more and more so.ft
ware writers will produce exclusive 
Model 4 software. Just as today many 
new games aren't designed to run on 
the Model I, so in the future games 
will be designed primarily for the 
Model 4, not the Model III. However, 
due to the design of the Model 4 (it can 
emulate a Model 110 most manufac
turers are writing for the Model 4's 
Model III mode so they can sell to 
Model III owners as well. This is just 
smart marketing. 

Certain software packages will be 
written to use the special features of 
the Model 4, and will only operate in 
Model 4 mode. But that's to be expect
ed, since software developers want 
their products to use the abilities of the 
computer to the greatest degree. 

I can't supply a list of software that 
doesn't run on the Model 4 since I 
don't have a Model 4 or all the soft
ware created to make such a list. 

Q •This is in response to several 
•letters about Radio Shack's 

EDTASM (Disk Series 1, catalog 
number 26-2013), as supplied on a 
TRSDOS 2.3B disk. I've managed to 
circumvent all the compatibility prob
lems with standard TRSDOS 2.3, 
double-density modification, and oth
er DOSes. 

When I upgraded to double-density 
and started using DOSPLUS 3.4, I 
tried copying the 2.3B files to DOS
PLUS since DOSPLUS claims to read 
all current Model I disks. But it didn't 
read the 2.3B version correctly. This 
doesn't mean Radio Shack falsely ad
vertised, since 2.3B came out after 
DOSPLUS 3.4. I tried MULTIDOS 
and it, too, failed to read 2.3B disks 
correctly. I finally found a way to do 
it. First, get some type of disk zap pro
gram (like Super Utility Plus or Track
cess). Then make a back-up of your 
2.3B disk and load the zapper pro
gram. 

Select 35-track operation, single 
density, no sector offset. Put the 2.3B 
disk in drive zero and go to track 1 lH 
sector 2, the first files sector of the di
rectory track. Now step through the 
directory until you find the file you 
want to copy. If the file is protected (as 
are EDTASM/ CMD and TPSRC 
/CMD), the first byte of the directory 
entry is 5EH; change it to lOH. 

The password entry is immediately 
below this first byte, so change the 00 
00 96 42 to read 96 42 96 42. Then go 
to the fifth byte on that second line 
(directly after the 96 42 96 42) and in
crement the number stored there by 
one (for example, if it reads 11 H, 
change it to 12H); this is the file sector 
length indicator byte. On the ED
TASM/CMD file, don't change this 
byte, sirice the EDTASM file length 
already indicates the length to be used. 

Once this is done, exit the zap pro
gram and use your copy utility to 
transfer the altered file to any other 
disk or system you want. 

I'd also like to comment on letters 
concerning EDTASM Source and 
Load 80. I subscribe to Load 80 and 
don't have any problems that I can't 
solve. 

The parameters problem comes up 
because EDTASM expects a line num
ber immediately, while the other edi
tor/assemblers start with a file name 
or other such information. To get 
around this, after I've used TPSRC to 
transfer the file to disk, I use Electric 
Pencil (Hinrichs' word processor from 
80 Micro won't work for some reason) 
and load the source file into it. 

Then I delete all the extraneous iri
formation at the start of the file and 
insert "BO BO BO BO Bl" (terminated 
by a carriage return), then save the al
tered file as SOURCE/SRC. Then I 
enter EDTASM and load the file. 
Everythirig loads fine until the end of 
the file, where the computer generates 
a parameter error-it turns out that 
Electric Pencil appends various pa
rameters to the file. 

· This is apparently where some of 
the other word processors fail; they 
put parameter irifonnation at the start 
of the file, which leaves you right back 
where you started. For this procedure 
to work, the extra infonnation must 
be added to the end of the file. 

Usirig this procedure still gives the 
parameters error message, but the en
tire file loads into memory, so who 
cares? The first time you save the file 
from EDTASM it overwrites the 
former file and eliminates the prob
lem. (Barry Erick, Dallas, PA) 

A •Bless you for solving the 
•compatibility problem with 

TRSDOS 2.3B. It was all a problem of 
2.3B underreportirig the length of the 
files. For those of you who don't 

know what the directory entries look 
like here's a sample. I call the file, . 
SAMPLE/SRC and it's 65 sectors m 
length: 

l(XX) 0068 0053 4140 504C 4520 2053 5243 
9642 9642 4100 0401 0528 FFFF FFFF FFFF 

The above is in hexadecimal nota
tion. In ASCII code it looks like this 
(periods indicate values outside of the 
standard ASCII character set): 

.. ...SAMPL E S RC 

.B .BA. .. ... . .... 

For your irifonnation, the first byte 
of the directory entry (10 hex) iri
dicates the file's protection level; the 
next 2 bytes aren't used and the fourth 
byte (68 hex) represents the relative 
position iri the last sector of the end
of-file byte. The next byte is unused, 
the sixth through 16th bytes are the file 
name and extension; the 17th and 18th 
bytes (second line, 96 hex and 42 hex) 
are the update password, the next 2 
bytes are the access password, the 21st 
and 22nd bytes are file length bytes, 
and the remaining bytes are the loca
tion and length of the different seg
ments of the file. 

In this example, the 0401 hex says 
that the file starts at sector 1 of track 4, 
with a length of two grans. The 052B 
hex says the next section of the file 
starts at sector 5 of track 5, with a 
length of 10 grans. 

Q• I have a problem with the 
•memory on a 16K revision 

Level II G Model I. I just installed the 
two-chip ROM for Level II and had 
such problems with the CPU/Key
board interconnect cable that I had to 
replace it with a 40-conductor ribbon 
cable usirig every other wire. This 
cured the keyboard response prob
lems. I would like to mention, for the 
sake of others making this modifica
tion, that nowhere iri the Radio Shack 
manual does it say you have to break 
the top shunt on the DIP hunt in Z3; 
otherwise the screen fills with garbage. 
I found this procedure in an old Ex
clusive Oracle column (December 1981, 
p. 46) by Dennis Kitsz. 

My current problem occurred when 
I started testing all the RAM above my 
resident Basic program, which does 
the test . The program POKEs a 255 
into all locations and then starts over 

Continued on p . 180 
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Welcome to the second 
This month, let's answer some common 
questions about the VS-100 voice synthe
sizer. 

•How good is the voice? 
We think it's incredible for the price, but you 
can judge for yourself by calling our 24 hour 
Demo Line: (212) 296-0399. 

•What does it take to make my BASIC programs 
talk? 
With TALKER 1.4 , it's simple. With TALKER 2.0, 
it's incred ibly easy. If you add an asterisk after 
a "PRINT" command, the PRI T now speaks. 
(e.g. PRINT* " Hello Judy" will speak, not 
print). If you add an exclamation point 
instead of an asterisk, the PRI NT command 
will print as usual, and in addition, it will 
speak! To add speech to your favorite BASIC 
program simply sprinkle a few " * " and "!" 
where you want speech. Could it be any 
easier? 

•Is it compatible with my DOS? 
The software and hardware do not rely on any 
DOS feature, therefore the VS-100 system 
works with any Model I or 111 DOS. 

•Do I need any cables? 
No, the VS-1 00 plugs directly into your TRS
80. It uses the expansion port on your 
computer, so it doesn't interfere with any 
printer, disk drive, or RS232 device. On the 
Model 4 P, the card edge is recessed; be sure 
to order the special 50-pin extender cable 

We would like to thank all our 
customers for th e very nice 
feedback that we receive. 
(Such as the letter at right). 

~==;;;;;;;;;;;;;;;;;;;;;;;~l!N~ 
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• Do I need an amplifier? 
No, the amplifier with volume control is built 
into the VS-100. All yo u need is a small 
speaker; we recommend our handsome mini-
speaker ($5.95). · 

•Which port does it use? 
All communication between the computer 
and the VS-100 is done using port 11. 

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

•How many words can the VS-100 say? 
There are two ways to make speech synthe
size rs. One is to use a limited look-up dict
ionary. The VS-1 00, on th e other hand, uses a 
much more powerful approach: the "text to 
speech" automatic trans lator. This means 
that any word will be prono unced. The text to 
speech translator, with its 400 pronunciation 
rules, achieves a 96% success rate. 

• Can I get speech automatically, without doing 
any programming at all? 
Yes, Talker 2.0 has very powerful "automatic 
keyboard echo" and "screen echo" options. 
Everything that is typed and/or printed on the 
screen can also be spok n. 



INFORMATION MANAGEMENT-THE 
MASTERMIND. Thie edvan<:ed data-NH 
manager etofff and retneVM mulUple ftlH 
qulcklJ, •HllJ •nd rell•blJ. Wh.t'e mO<"e, II 
ehare• all lnlorm•llon with the other program•, 
eo rou ,,..,., h- to ,...nter the ume dMa 
twice. 

2 
ELECTRONIC SPREADSHEET-NUMBER 
CRUNCHING AND GOAL SEEKING. II helpe 
you proouce lorecaete, coet eallm•lo• and 
"break-even" polnt1-- In aecond1, ln1tead of 
houre or day1. Beat ol all, It allows "goal 
1eeklng." A1k, tor example, "What aale1 mu1t I 
have the re1t of the rear to net $1 mllllon?," 
and OPl!N ACCESS will llguro II· out! 

3 
3-0 GRAPHICS-NOT JUST PRETTY 
PICTURES. Theae graphic• dl1tm raw data 
Into trand1 that can be Instantly vlauall.zed, 
helping you dl1cem the Important fact• tror 
a wealth ol lnlormaUon. 

1 



4 
WORD PROCESSING-EDITOR 
EXTRAORDINAIREI Superior word proc:euora 
make tt eHy to correct typo1, change word1, 
1huttle paragraph• and format documenll. 
Thia 11 one of that breed. UM It to write 
efficient memos, letters, propoaal1 and 
reporta. 

5 
TELECOMMUNICATIONS-YOUR LINK WITH 
THE WORLD. This program gives you access 
lo vlrtually any other computer 1yalem In the 
world. Nol only can you lranamll and receive 
report• from your collaagua1, you can al10 
1ub1crlbe to special data banks that know 
everything from GM'• 1tock price to the 
relative humidity In Genoa. Now that'• power! 

~'lWARf rw..mm l!\TfR!\ATIOOAl 

10240 Sorrento Valley Road 
San Diego, CA 92121 .,360 

6 
TIME MANAGEMENT- CONSERVING YOUR 
MOST PRECIOUS RESOURCE. Thia module 
helps you keep track of all your appointments, 
hour by hour, day In and day ouL It alerts you 
to etandlng obllgatlon1, automatically 
coordinates meeting limes wllh other busy 
profesalonala, and ll11t11 all your a1111ocletes on 
a RolodexTM. Uke Ille. 
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The Model 100: 

Coming of Age 


Tandy's portable celebrates itsfirst birthday. 

B asically, microcom disk/video interface with 
puter buyers are fick  a 5 lh-incb drive and pro

le and greedy. No sooner vision for larger display on 
do 16-bit chips appear a TV set or monitor- but 
than good 8-bit machines that wasn't the "Model 
go out the window. Apple 200" or "Model 100 
critics howl about Macin PJus" that onlookers have 
tosh's limited 128K mem been predicting since last 
ory, when a 128K micro Y ar. 
was almo t unheard of a And in April, when Tan
year ago. dy sliced $200 off the por

This short attention table's price (to $599 for an 
span is particularly hard 8K model, $799 for 24K), 
on pioneers. With the gossipers went wild: a ma
TRS-80 Model 100, Radio chine on saJe was obvious
Shack practically defined ly a machine about to be 
the portable 

0 

computer, replaced. The rumor mill 
pushing aside pretenders declared that the 100 was 
like the Osborne 1 and Ep fin ished, and a big
son HX-20. The briefcase screened, 16-bit portable 
micro has been a best sell would be in the Radio 

edited by Eric Grevstad 

er, and-far more than 
the Model 4 introduced at 
about the same time last spring-es
tablished the "new" Tandy, the firm 
behind such aggressive market con
tenders as the Model 2£XX> and 64K 
Color Computer 2. 

But the Model 100 is a year old, and 
the competition is getting fierce. Even 
when the 100 was brand new, buyers 
wished for a bigger display and more 
memory; today, with fancier portables 
reaching the market, Tandy has com
promised between abandoning and 
clinging to its original. The next gener
ation's in the wings, Fon Worth says, 
but there's a lot of life in the Model 
100 yet. 

It w~·t Lonely for Long 
The portable was barely on the mar

ket before NEC introduced its PC
8201 A, a 100 clone offering more 
memory and a disk interface (though 
NEC's ads didn't mention its missing 
modem); recently, Olivetti has offered 
a third version of the Kyocera Elec
tronics-designed unit, with a flip-up 
LCD screen. 

And newer machines have surpassed 
the Model lOO's specifications alto-

The portable field is geuing crowded. 

gether, albeit at a price of $2,CXX> to 
$4,CXX>. Sharp's PC-5CXX> offers 128K 
RAM, optional 128K bubble memory 
cartridges, and an 8-line, 80-column 
LCD display; Gavilan Computer 
Corp.'s Gavilan has 64K RAM, a 
31h -inch microlloppy drive, and a 16 
by 80 LCD. 

Not only do these machines beat the 
lOO's maximum 32K RAM and 8 by 
40 display, but they use the same Intel 
8088 microprocessor and some of the 
MS-DOS software library of IBM's 
PC. The newest competitor, Hewlett
Packard 's HP-110, has a CMOS ver
sion of Intel's 8086 chip and both MS
DOS and Lotus 1-2-3 in ROM (see 
"No Screen and Lots of ROM," later 
in this section, for details) . 

On Sale, But Still Selling 

Tandy, then, put the Model 100 on 
the table, only to have competitors 
say, "I'll call your eight bits and raise 
you MS-DOS." This winter, Fort 
Worth shuffled its hand-some more 
~odel JOO software appeared, as did a 

Shack catalog by summer. 
The sages, however, nev

er spoke to Radio Shack. Interviewed by 
80 Micro, Tandy's director of market 
planning was decisive: "There is nothing 
coming in a new or revised portable this 
summer for sure," Ed Juge said. 

"We've said that there are other 
things coming along, but all this talk 
about things coming along in the next 
month is garbage. And yes, the machine 
is going on sale in April, and yes, it's go
ing to be on sale for a couple of months. 
But that doesn't mean we're going to 
dump it in fa or of a new one. People 
who don't bu because of that [rumor] 
will be disappointed. All that'll happen 
is the price' II go back up." 

And why hould there be a new ma
chine? Bill Walters, who oversees the 
product line as Tandy's Model 100 
buyer, told 80, "The lOO's not going to 
change. It's still doing very well." 

"It's a good machine," Juge said. "It 
appears that we hit very nearly a magic 
combination of numbers when it comes 
to size and weight and shape and size of 
the screen and so forth . 

"If you go to a larger screen you get 
into very small letters, and there are a lot 
of people who don't like very small let
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ters. The screen we've got is very ade
quate for a lot of users; the machine 
itself is just the right size for a lot of peo
ple. If it was half an inch thicker it 
wouldn't be." 

Walters admitted .that the lOO's 
small screen has its critics, but said 
even a Gavilan-sized LCD wouldn't 
satisfy everyone. "People always want 
more memory, more software, and a 
bigger display," he shrugged. "People 
will be tickled to death with an 80 by 
64 display." 

Next Year, Though... 

Gossipers can take some consola
tion: The fact there'll be no new por
table this summer doesn't mean there 
won't be one a little later. In fact, Juge 
implied there may be two or three. 

''There are some other machines 
coming," he said. "There is more 
than one other machine coming, but 
it's not going to happen, certainly not 
this summer or probably not this fall. I 
don't know, I honestly do not know 
when to tell you even as a rough guess, 
but 1 would guess that you're not go
ing to see anything before the fourth 
quarter. It could be late [in the] fourth 
quarter or it could even be into '85." 

As to the new TRS-80s' specifica
tions, a bigger LCD seems certain and 
a 16-bit CPU seems likely, although 
Walters contended, "I think there's 
quite a bit of life left in 8-bit CPUs for 
handheld devices. Eight-bit devices are 
still around and being used produc
tively." 

Neither Tandy spokesman was en
thusiastic about bubble memory, 
which Walters described as "very ex
pensive in terms of unit cost and also 
in terms of battery draw when it's be
ing accessed," and they shared Wal
ters' opinion on CMOS RAM-the 
price is coming down, but "not as fast 
as it should be." 

"If bubble would get cheap enough 
it'd be attractive," Juge said, "but it's 
just not cheap enough yet and I don't 
know if it will be. Maybe by the time 
it's ready CMOS RAM will be 
cheaper." 

Walters conceded a place for Hew
lett-Packard-style machines in the 
portable world, but Radio Shack re
mains a price-conscious retailer, and 
Tandy intends to stay in the sub
$1,<XX> niche as well. 

Gossipers can take 

some consolation: The fact 


there'll be no 

new portable this 


summer doesn't mean 

there won't be 


one a little later. 


"I don't think a $3,<XX> or $4,<XX> 
product is viable," Juge said. "If we 
did [manufacture one], obviously I 
think a bigger screen would be in 
order. But my own feeling is that if we 
elect to do that we'd stay in the low 
end too, because I don't want to have 
to carry a machine besides my brief
case. I want to carry my briefcase.'' • 

-E.G. 

Helping the 100 

What's available for portable 
buyers. 

by Bradford N. Dixon 
80 Mtcro staff 

The Model 100 has attracted a lot 
of buyers, but not many hard

ware or software suppliers; one year 
after the portable's debut, its third
party support remains limited. Com
panies that sell Model 100 programs 
include the Portable Computer Sup
port Group in Dallas, TX, and Travel
ing Software in Seattle, WA. The 
most visible third-party hardware firm 
is Holmes Engineering in Murray, 
UT. 

The biggest drawback to Model 100 
software vendors is that many custom
ers are content with the machine's 
built-in firmware; given a word pro
cessor, appointment and address 
book, and communications programs, 
portable users might wonder what else 
the Tandy totable needs. Tandy itself 
only markets nine additional pro
grams for the 100. 

Still, there are gaps in the lOO's rep
ertoire. Over the last year, Traveling 
Software has been very active in mar
keting a variety of software products 
for the Model 100, but finds their text 
formatting and time management pro
grams most in demand. 

According to the firm's Karen 
Hanka, the 100 supplies some simple 
applications firmware, but not enough 
to do a complete job. For example, 
Hanka claims, the lOO's Text is little 
more than a text input and editor pro
gram, without the formatting power 
needed to make the 100 a true lap
sized word processor. To make the 
text editor more useful, you'd need a 
text formatting program. 

In the same area, the Portable 

PCSG's 3 Vz-inch Model JOO drive. 
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Computer Support Group (PCSG) in 
Dallas, TX, provides Businesspak + 
and Businesspak2, bundled products 
designed to fill the needs of business 
people. 

Businesspak + is a six-program 
package with a text processor, an ex
pense program, a graph generator, a 
Telex program for sending mailgrams, 
and a list organizer and accompanying 
sorting program. Businesspak2 is a 
five-program set that includes a data
base manager, another text formatter, 
a keyboard tutor game, an improved 
sorting program, and a numeric pad 
emulator. 

Sam Redman, co-founder of PCSG, 
concurs with Hanka's observation 
that the first thing a Model 100 owner 
needs is a text formatter. But beyond 
that, Redman says, the field is still 
wide open. Data-base management 
and spreadsheet programs, as well as 
software on ROM packs, are all in 
some stage of development at PCSG. 
In fact, Redman says his company will 
soon release a spreadsheet program 
built into a ROM pack that will plug 
into the expansion socket on the bot
tom of the Model 100. 

Portable Peripherals 

In the realm of hardware, the field 
of third-party suppliers is just as nar
row. To maintain portability, Model 
100 users can't rely on disk drives for 
data storage. Printers, too, are a fea
ture needed when considering a micro
computer work station, but not when 
packing a briefcase (though some new 
models, such as Hewlett-Packard's 
book-sized, $495 ThinkJet, indicate 
the possibility of portable printing). 
Fortunately, though, Tandy left a 
couple of areas open for outside hard
ware support. 

The Model 100 is sold in two config
urations, with 8K and 24K RAM; you 
can upgrade both to a maximum of 
32K by adding memory modules to ex
pansion slots inside the machine. 
Radio Shack provides 8K memory 
modules for $119 apiece, plus $15 
for installation; for do-it-yourselfers, 
Holmes Engineering's IM-100 8K 
module retails for $69.50. The Holmes 
offering comes with installation in
structions, so you also avoid a service 
charge. 

·Cordell Norton, Holmes' vice presi
dent of marketing, says that the 
IM-100 is selling very well, with a re-
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cent order for 3,000 units corning 
from a single corporation. In addi
tion, Holmes was the first company to 
address Model 100 owners' need for 
rapid-access mass storage, with its 
PMD-100 Portable Micro Drive. 

The Holmes unit ·stores up to 64K 
on a stringy floppy tape, faster than a 
cassette but no match for a floppy 
disk. For Model 100 owners who want 
disk storage, Tandy developed its own 
storage device, the Disk/Video Inter
face . Besides providing 180K of space 
on a 5~-inch floppy, the D/VI has the 
added advantage of providing a link 
for the Model 100 to a television or 
monitor; on the other hand, its $799 
price is a considerable increase from 
the PMD-lOO's $369.95. 

The Portable Computer Support 
Group also plans an entry in the 
Model JOO mass storage market. An 
April press release described a $799 
Percom Data disk drive, weighing 
three pounds and powered by a 
12-volt rechargeable battery, that will 
store 360K on a 31/z-inch rnicrofloppy. 
The drive will contain an 8K ROM 
chip with interfacing software; a SK 
Model 100 program called Portable 
DOS will give menu access to the disk, 
as well as the choice of MS-DOS-style 
subdirectories. 

As for other new products, bar code 
applications seem to be at the top of 
the list. Tandy, Traveling Software, 
and PCSG are all moving to exploit 
the potential of the 100 with regard to 
bar code uses. Tandy has even devel
oped its own bar code format called 
Tandycode, while the other software 
developers are sticking to the more 
conventional UPC, 3 of 9, and Plessy 
formats. The market for Model 100 
bar code wands is held by Hewlett
Packard at the moment, but distribu

tors like Tandy and BT Enterprises are 
selling HP wands under their own 
names. 

In addition to bar codes, spread
sheet programs are in development for 
the 100. Besides PCSG's spreadsheet 
ROM pack, Tandy plans to sell Micro
soft's Multiplan as a ROM pack for 
the Model 100, but it may not be avail
able until the third quarter of 1984. 
The one drawback to both bar code 
applications and spreadsheets contin
ues to be the 32K limit on the Model 
IOO's RAM. 

The Market Ahead 

Who'll be using these products? 
After a year on the market, the Model 
100 seems to be attracting a mixed bag 
of business customers, ranging from 
small-business owners to corporate ex
ecutives. Tandy adds that many por
tables are sold to journalists, who rely 
on the lOO's telecommunications abil
ities. 

While successful in business, the 
Model 100 has yet to gain a hold in the 
home market. Though it's perfect for 
simple record-keeping and note-tak
ing, those qualities haven't attracted 
non-business people looking for an in
expensive, easy-to-use micro. Educa
tional computing, for instance, re
quires a bigger screen. 

For the future, the portable market 
in general looks bright, with new soft
ware, ROM-based software, more 
memory, and larger LCD screens all in 
various stages of development. Some 
onlookers have even mentioned color 
LCDs, but further advances in that 
technology are necessary before you'll 
have bar graphs in color on your lap
size computer. 

Whether or not new portables' tech
nology surpasses the Model IOO's, the 
Tandy portable is still a popular item 
in the field . Between its impressive 
sales and Radio Shack's support, the 
100 should attract more attention and 
applications for years to come. • 

No Screen and 
Lots of ROM 
Apple and H-P hit the road. 

T andy has the Models 4P and 100, 
Commodore's Osb.ome-style suit

case (packed with a C64 and small 
color monitor) has reached retailers 
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after a year's delay, and even IBM has 
unveiled a Compaq-compatible trans
portable PC. Now Apple and Hew
lett -Packard have joined the booming 
ponable market-Apple with a 
streamlined, screenless Ile, HP with a 
high-tech briefcase micro. 

The Apple Ile is a 7 Y2-pound, 128K 
cousin to the Cupertino firm's famil
iar desktop. It's built around a 65C02, 
the low-power CMOS version of Ap
ple's usual 8-bit 6502 CPU, and car
ries one 5 1/4 -inch disk drive (users can 
add an external second drive). 

What makes the Ile easy to carry is 
its missing monitor. An RF modulator 
connects the $1,300 machine to a TV 
set, giving a 40-column display; with a 
computer monitor, Ile viewers can see 
an 80-column display, toggled by a 
keyboard switch. Apple sells a mono
chrome unit with a stand for $250, and 
promises a high-resolution RGB color 
monitor by fall . 

That's fine if travelers have a TV set 
or monitor at each destination. To 
make the Ile truly portable, you'll 
have to wait four to six months for 
Apple's liquid crystal display ($(i00), 
which will offer 24 lines by 80 columns 
of Lex1 or 560- by 192-pixel graphics. 
The LCD will fold down over the He's 
keyboard; Apple claims the display 
will be faster and more responsive 
than current portable displays. 

Compared Lo the Ile, the Ile is a 
clost:J box: There are ports for the sec
ond drive, a modem, a serial printer, a 
joystick or mouse, and display, but no 
expansion slots. This airtight architec
ture follows Apple's new practice, es
tablished with Macintosh; besides dis
appointing add-on board swappers, 
Apple is defying the industry standard 
by abandoning parallel printers. 

The Lolus Notebook 

Hewlett-Packard's portable doesn't 
have a parallel port, either; there's an 
RS-232 serial outlet and the proprie
tary HP-IL interface ·for battery-pow
ered peripherals. But if the Ile is an old 
workhorse given a CMOS chip and 
put on a diet, the HP-110 is the most 
advan<:ed notebook $3,000 can buy. 

For one thing, Hewlett-Packard's 
nine-pound portable makes the most 
of CMOS technology: besides Harris 
Corp. 's 80C86, the low-power version 
of Intel's 16-bit 8Q86 chip, there's 
272K of CMOS RAM, which should 
hold files for one year while the 

HP-110 is turned off, and a whopping 
384K CMOS ROM. 

The machine runs on three perma
nently installed "D" batteries (lead
acid cells were chosen over NiCads for 
their more gradual power loss); 
Hewlett-Packard expects 16 hours of 
use between charges, and five years 
between battery replacements. 

A 16 by 80 LCD screen and built-in 
300 baud modem are standard, but it's 
what's in ROM that makes the 
HP-llO impressive. Besides a terminal 
program, Hewlett-Packard's Memo
Maker word processor, and MS-DOS 
2. ll, there's Lotus Development 
Corp.'s 1-2-3 integrated spreadsheet. 
(Later HP- llOs will have Symphony, 
Lotus' upgrade that adds word pro
cessing and communications to 1-2-3.) 

The machine's MS-DOS uses avail
able RAM as drive A and ROM as 
drive B; drive C is the optional bat
tery-powered 3 'lz-inch microfloppy, 
which promises 630K of storage and 
six hours' service per charge. For those 
who don't care to learn MS-DOS, 
Hewlett-Packard's PAM (Personal 
Applications Manager), an operating 
system shell similar to the Model 
lOO's, provides program access with
out DOS commands. 

Hewlett-Packard has a sizable li
brary of 3 'lz-inch disk software for its 
HP-150 desktop; the finn plans to 
market most applications (such as 

Apple's portable: With no monitor, it's dif
jicu// Ile. 

Hewlett-Packard's sophisticated HP-110 . . 

WordStar, dBase 11, and Microsoft 
Basic, Word, and Multiplan) on mi
crofloppies with HP-150 versions on 
one side and HP-110 versions on the 
other. 

Matched against a desktop, the 
HP-110 suffers from its smaller and 
dimmer LCD screen and a stiff key
board; matched against the Model 
100, it's heavy and expensive. Still, 
Hewlett-Packard can boast a 272K 
MS-DOS micro, disk drive, and a 
quiet 150-cps ink jet printer, all able to 
run on batteries and with a combined 
weight of under 20 pounds. When it 
comes to portable technology, it seems 
Apple-like the Ilc's screen-is left 
out.• 

The Rest of This Year 
/DC's industry predictions. 

T hey're not as flashy as the Nation
al Enquirer's, but International 

Data Corp. has its own set of predic
tions for the year ahead. In March, the 
Framingham, MA, industry. analysts 
staged briefing sessions in six cities, 
presenting forecasts by research vice 
president William Zachmann and a 
team of staff specialists. 

Attendees heard a dozen predic
tions. Some concerned mainframe 
and office computing-IBM's aging 
360/370 architecture is on its way out; 
IEEE (Institute of Electrical and Elec
tronics Engineers) standards for local 
area networks, similar to 3Com's and 
Xerox's Etht:rnet, are on their way in. 

When it came to micros, IDC was 
explicit. Their main point, in effect, 
endorsed Apple's famous "Big 
Brother" commercial: 1984 is not go
ing to be the year of IBM. 

IDC's Prediction #1 read, "The 
proclamation of the dominance of the 
IBM PC will prove to have been pre
mature." On one side, "PC compati
bles, near compatibles, and semi-com
patibles are likely to gain significant 
share"; on the other, "the Apple Mac
intosh/Lisa 2 line offers users a strong 
and attractive alternative to PC archi
tecture . '' 

In addition, IDC declared, "The 
Tandy 2000 represents another kind of 
challenge to the PC. With both superi
or features and an aggressive price, the 
2000 suggests that we may be looking 
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These are printed by DOTWRITER just as you see them. 

See What You Can Do With 

DOTWRITER 4.0! 


Now available for the Model 4, too! 

rr="~"'-" 

T his new, fast version of DOT
WRTTER is just what you need to 

turn your d ot-matrix printer into aver 
satile typesetting machine . Written 
entirely in "ma chine language," our 
latest release offers even more features 
to help you produce beautiful, eye 
catching results. 

What Is DOTWRITER? 
DOTWRITER is a full -function text 

printing program. It lets you print dis 
.tinctive letterheads, brochures, flyers , 
catalogs, invitations. or even a book. 
It does superb right -justified propor 
tional printing. including "kerning" 
(tucking small letters under big ones to 
achieve a really professional result ). 
DOTWRITER handles type sizes from 
Yoto I inch, can magnify text until each 
letter fills the page, intermixes type 
styles. and even does reversals (white 
on black). 

After writing your text with any pop
ular TRS-80 Word Processor. such as 
NEWSCRIPT. just insert the necessary 
layout commands. save it to disk. and 
DO TWRITER will do the rest. 

What's Included? 
DOTWRITER includes the printing 

program and fourteen complete sets of 
type faces (60 to 90 characters in each 
set). The 60-page manual has a step 
by-step tutorial. a Table of Contents, 
and an Index . And. of course. you will 
have on-going support directly from 
PROSOFT. 

DOTWRITER Can Grow 
With You 

IS "Font disks," each with 3-12 com 
plete typeface sets (60 to 95 characters 
in each set), are available separately, 
and three more will be 
released soon. 
disks cost less 

These 
than 

$25 .00 each. and 
may be purchased 
at any time. We'll be 
happy to send you a 
free sample of all our 
type fa ces on request . 

Design Your Own 

Typefaces 


If you just want to use some of the 
many typefaces we carry, then DO T
WRITER is all you need . It you want to 
be able to modify our typefaces or even 
design new ones, then you w ill also 
want to order the " Letterset Design 
System." We oHer it at a reduced price 
when you order it a l o ng with 
DOTWRITER. 

Supports Models I, III, 
and4 

One ve rsion of DOTWRITER 4.0 is for 
the TRS-80 Models I and III (also LNW 
and MAX-80). and another is for the 
TRS-80 Model 4 (yes, in nat ive Model 
4 mode). At least 48K and two disk 
drives a re needed. 

The Letterset Design System works 
only on Models I and III. but it can 
run on a Model 4 in Model III mode . 

Vers ion s a re a va ilable for the Epson 
MX-80 w ith G raftrax, MX-100 w ith 
Graftrax-Plus, RX-80, a nd FX-80; the C . 
ITOH 8510/1550; the Microline 84/92/93; 
and Rad io Shack's DMP series 200/400/ 
500 , and 2100 . P le ase s pecify yo u r 
printer and computer when ordering! 

H ow to Order 
Limited a d spa ce a llows us to show 

you only a few of the 120 DOTWRITER 
fonts, but free prin t samples are ava il
able on request. If you want the best in 
graphic s p rin t ing, w e su g g e st you 
order DO'IWRITER today, toll -free. 

DOTWRITER 4.0 
{Models L Ill) $79.95 

DOTWRITER 4.0 
(Model 4) 99.95 

Letterset De sign 
System (LOS) 39.95 

Special: 
DOTWRITER and LOS 
for Models I. IIII 99.95 
for Model 4 

(Model 3 LDS) 119.95 
Additional Fon ts 

(4 - 12 per disk) 17.95 and 24.95 

ORDER NOW, TOLL-FREE 
(800) 824-7888, oper. 42·2 

,... g, 

Dept. C . Box 560, No. Hollywood, CA 91603 

(818) 764·3131 lnformallon and Same-Day Processing 

TERMS: VISA, MC, checkS. COO. Please add S3.00 shipping 
1n U.S. or Canada. S15.00 overseas. sales tax in Ca. 
Mosl orders l1llcd w1 lh1n one day. 
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at an Intel 8088/86 family standard 
rather than an IBM PC standard" in 
the non-Apple market. 

"Only very aggressive moves by 
IBM to provide better performance at 
lower prices can prevent los.s of [mar
ket] share," Zachmann concluded. 
"Such moves will be very tlifficult for 
IBM, however, because they will re
quire both that IBM be more innova
tive in design than now appears likely 
a.Ii well as that IBM accept lower [prof
it] margins." 

With Big Blue's color fading, JDC 
proceeded to predict ''Apple blossoms 
in 1984." Besides Macintosh, which 
"clearly raises the standard of what 
users can expect at a given price to a 
new level," IDC complimented Apple 
on the improved, less expensive Lisa 2 
and saw " new Apple II models (pro
viding] fierce competition to the unin
spiring PCjr, [which is] an unimpres
sive product likely to fall well below 
expectations.'' 

Another prediction, related to the 
thumbs-Oown verdict for PCjr, was 
that "the home marke1 will prove to 
be more signi(jcant and to demand 
more capable systems than many ex
pect." In fact, JDC said, "Powerful 
user interface capabilities supported 
by very capable hardware [are] prob
ably more important for home use 
than [for the business market]." 

With so much at stake in the micro 
industry, IDC didn't anticipate an 
easy debut for AT&T: "We think it 
likely that AT&T will !ind that becom
ing a computer and office automation 
company brings with it more bumps 
and bruises (and maybe red ink) than 
AT&T management would like to en
counter," Zachmann 's team asserted. 
" Sheer size is not a guarantee of suc
cess in information system and office 
automation marki.:ls. Talk to Exxon 
about that one!" 

AT&T's problem, saiu the forecast
ers, would be finding a niche. The 
telephone titan plans 10 come in "be
low the large mainframes but above 
the basic personal computer"; that 
avoids areas of IBM dominance, but is 
" the primary market for DEC, Wang, 
Data General, Honeywell, Burroughs, 
and a host of other vendors . .. a 
fiercely competitive market and one in 
which many vendors have taken their 
lumps in '83." 

Moreover, JDC added, "There will 
be no clearcut sweep for Unix in 

JDC predicted good news 

for Model 2000 buyers 

or others worried about 


scarce 80186 chips. 


1984." True, AT&T's would-be ~1an
dard is "a highly desirable [operating] 
system for progranuners" and "will 
undoubtedly get a boost from AT&T 
[hardware announcements]," but "it 
is not an ideal system for end users" 
and "is very consumptive of resources 
for a small system." 

If IBM and AT&T aren't good bets, 
what is? For one, CMOS technology: 
IDC expects "numerous announce
ments" of low-heat, low-power pro
Ces.50r and memory chips in 1984. For 
another, there'll be "important new 
optical disk products" : the "move
ment of (optical] technology from ar
cade games to personal computers 
may be the single most important in
novation over the next year or so." 

Finally, IDC predicted good news 
for Model 2000 buyers or others wor
ried about scarce 80186 chips: "The 
present semiconductor parts shortage 
will prove ephemeral." Not only 
should there be "[no] major impact on 
availability of end-user products," but 
two factors- rapidly expanding pro
duction and the collapse of a "panic 
buying and hoarding mentality" simi
lar to early-'70s gasoline users-"may 
[bring] another round of precipitously 
dropping semiconductor prices" by 
fall.• 

Imaginary Benchmarks 
Rating price/peifonnance 

A few months ago, Auerbach Inc. 
compared the incomparable, 

rating different micros for various ap
plications (see 80 Micro, April 1984, p. 
26). Now Dr. Bob Keston, president 
of the Management Training Institute 
of Rockville, MD, h~ calculated a 
"numeric indicator of 'bang-for-the
buck,' " comparing computers' costs 
and features for prospective shoppers. 

Keston 's "price-perfonnance indi
cator" judges micros against an imag
inary "standard system" with an 8-bit 
processor, 64K RAM, 2561( disk stor
age, and a $2,00l price tag. Features 
such as more memory or storage bring 
extra points; smaller screens or lack of 
Basic bring demerits. 

With total score divided by price, 
the fictional machine rates exactly one 
point-a better value than the Apple 
Ile (0.96), but not as good as the 
TRS-80 Model 4 (1.03), IBM PC 
(1.13), o r Apple Macintosh (1.6). The 
Tandy 200) scored 1.4 points, while 
the Models 16B and 12 trailed with 
0.86 and 0.62 respectively. 

The worst buy in Keston's collec
tion was the Grid Compass portable; it 
rated only 0.43 point, its fancy fea
tures failing to offset its $8, 150 price 
(since lowered to $6,79.5). By contrast, 
two ordinary Z80 CP/M systems fin
ished second and third overall-the 
obscure Starlite HD-20 scored 2.9 
points and the Kaypro 10 followed 
with 2.71, boosted by their respective 
20- and IO.megabyte hard disks. 

The Grid Compass: The worst value in computing? 
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NEWSCRIPT!™ 

• FORM LETTERS WITH MERGING OF NAMES AND ADDRESSES 
• GIVES SUPERB APPEARANCE TO YOUR FINAL DOCUMENTS REVIEWERS AND USERS AGREE. 
• COMPREHENSIVE MANUAL WITH TUTORIAL AND EXAMPLES 
• CENTERING, TOP/BOTTOM TITLES, INDENTS, PAGINATION 
•UNDERLINING, BOLDFACE, DOUBLE-WIDTH, ITALICS+ 
•SUB/SUPER SCRIPTS. RIGHT-JUSTIFIED PROPORTIONAL+ 
·CREATES TABLE OF CONTENTS. SORTED INDEX 
• "LEGAL" LINE NUMBERING 
•SCREEN GRAPHICS. SPECIAL PRINTER SYMBOLS+ 
·SEARCH/REPLACE GLOBALLY OR WITHIN LINES. COLUMNS 
•BLOCK MOVE, COPY, DELETE, INSERT. FILE MERGES 
• AUTOSAVE, WHOOPS, DIRECTORY, KILL 
• SUPPORT FOR ALL LISTED PRINTERS IS INCLUDED -* 

(NO PATCHES INVOLVED) .. 
·SUPPLIED READY-TO-RUN ON "TINY" DOSPLUS 
• ALSO RUNS UNDER NEWDOS/80, LOOS. MULTIDOS, TRSDOS 

NEWSCRIPT 7.1: 
Mailing Labels Option: 
Special: NEWSCRIPT + LABELS: 
Daisywheel Proportional Option: 
"Pencil"/ "Scripsit" File Convertor: 
NEWSCRIPT Maoual &Reference card only: 
Electric Webster + Correction Feature: 
Hyphenation Feature for Electric Webster: 
Grammatical Feature for Electric Webster: 
Dotwriter 3.0: 
Dotwriter + Letter Utilities: 
6.0 PLUS-Micro Systems Model 4 utility pal< 

REQUIRED CONFIGURATION::_____..._ 

48K TRS-80, MAX-80, LNW. or 
compatible, with one or more 
disk drives. Specify Model I or 
Model III. 
t some features work only if your 

printer has the mechanical 
capability. 

• • Daisy Wheel Proportional is an 
extra-cost option. 

TO ORDER, CALL NOW, 
TOLL-FREE: (800) 

824-7888, Operator 422 

$124.95 
29.95 

139.95 
49.95 
24.95 
29.95 

149.50 
49.95 
49.95 
79.95 
9').95 
49.95 

For orders, information, or names of nearby dealers: (818) 764-3131, or 
write to us. 

Orderfrom your Software dealer orfrom: 

PR~® ~gs 

"NEWSCRIPT" is the best 
word procesor I have seen 
. .. unsurpassed in printer 
control . .. no other 
TRS-80 word processor 
can match its ability to 
format text ... its editor is 
fast, easy, and powerful." 
(80 MICRO. Oct. 1982) 

"Your phone information 
system and the prompt 
and courteous staff that 
you provide to help your 
clients ... are worth the 
cost of the system." 
(V.H.H.) 

"Better than cold beer on 
a hot day!! Thank you!!" 
(R.S.) 
"What a program. So easy 
to learn and easier to use. 
I waited too long before 
ordering!" (P.J.M.) 

Dep't. C, Box 560 No. Hollywood, CA 91603 
TERMS: VISA, MastercaJ'd . ch eck s. money orders. COO. Nn P. O. ·~ occepted. Most o rders sh iP,ped 

"... takes the TRS-80 to a 
new level of text handling 
. . . very user-friendly . . . 
s uperb documentation, 
adaptability to many 
p rinters and operating 
systems .. . a standard 
against which other 
TRS-80 word processing 
p rograms will be ju.dge<i" 
(SOFTSIDE, Dec. 1982) 

" . .. o ngoing support 
second to none, with 
s uperb documen
tation. " (80 U .S. Journal, 
Feb . 1982)-------

with in 24 h ou rs. Please add $3.00 fo r su rface UPS tn U.S.A .. o r $6.00 fo r UPS Blue L abel. Add l;l6.00 in 
Ca nada. $ 15.00 overs eas air .sh ipment. 6lti% !Hiies tax in Ca lifornia. 
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And the best value of all? IBM's 
64K, cassette-based PCjr ($(i69), 
whose good graphics must have blind
ed Keston to its awful keyboard. The 
Peanut scored a dazzling 3.1 points. • 

Look! It's Super Kludge! 
Can many micros rival one maxi? 

On a level above microcomput
ers, the high-tech hierarchy says, 

there are minicomputers. Above them 
are mainframes, and above them are 
monstrous supercomputers like the 
Cyber or Cray-I, capable of 100 mil
Lion calculations per second. Surely 
there's nothing faster or more power
ful than the $7 million Cray-except 
possibly a whole bunch of micros. 

That's the logic behind the Cosmic 
Cube, a California Institute of Tech
nology project dedicated to the belief 
that microprocessors, teamed in huge 
numbers, can rival the fastest super
computers for speed and accuracy. 
Cal Tech's biggest cube offers about 
one-tenth the power of Cray Research 
Inc. 's flagship, but costs only about a 
hundredth as much-roughly $80,000. 

Architecturally speaking, the cube 
contains little to intimidate the owner 
of a decent desktop micro. Each of its 
64 nodes or building blocks contains 
78 chips, mostly the pair found in the 
Grid Compass portable-Intel 8086 
CPUs and 8087 floating-point math 
coprocessors. A node also carries 
136K RAM. 

When linked together, though, the 
nodes leave their PC cousins far be
hind . Except for power and cooling 
considerations, a virtually infinite se
ries of nodes can be joined for vast 
number-crnnching problems, like the 
weather forecasting and missile guid
ance programs that occupy Cybers. 
The nutles do what supercomputers 
do, which is to dissect tasks and do all 
similar operations (such a<> additions 
or multiplications) concurrently. 

And, where a single supercomputer 
reaches capacity, the piecemeal ap
proach lets designers simply add extra 
nodes, putting practically no limit on 
the number of concurrent operations 
possible at Gne time. The current cube 
may have one-tenth the Cray's power, 
but its designers claim that a super
cube could outperfonn today's maxi-

computers by a factor of 1,000. But the concept of parallel process
Right now, researchers Charles ing is a powerful one, especially as ad

Seitz and Geoffrey Fox admit, the vances in chip shrinking and circuit 
cube is a bit of a kludge-it uses the C technology continue. Seitz claims that 
language, rather than the Fortran the cube's building blocks, the 78-chip 
algorithms nonnally found in . super nodal processors, might soon be re
computer systems, and requires Dig placed with one- or two-chip "mosa
ital Equipment Corp. VAX-ll super ics,'' each perhaps as small as a mi
minis as front-end processors. The cron. If that comes to pass, the sum of 
VAXes handle input/output while the Cal Tech 's parts may be much more 
microchips do the crunching. than a supercomputer's whole.• 

END BYTES 


Amazing New Development! 

• According to a press release, Fifth Generation Technologies Inc., a Jer
sey City, NJ, firm, will REVOLUTIONIZE the market with its FGT Sys
tems/2001, "a state-of-the-art 16-bit micro-computer system." The "Com
puter of the Future," as FGT's ads will proclaim, uses "16 bit 8088/8087 Mi
cro Processors" to "talce the initiative in today's personal computer age," 
offering PC-DOS, MS-DOS, CP/M-86, and Concurrent CP/M-86. 

If you doubt that FGT's PC clone is "so advanced, so powerful, and so 
versatile as to make other entries into the market today almost obsolete," 
check out its Professional Software WP/2001 word processor, which fea
tures "character replacement, deletions, insertions, and search function." 
Clearly, Tandy, IBM, and Apple might as well fold their tents. 

• By the time you read this, there may well be an IBM clone from COM
MODORE. After signing a technology licensing agreement with Canada's 
Bytec, makers of the Hyperion PC transportable, the home micro manufac
turer gained Intel's permission to produce 8088 CPUs for its own use. 

• Two other 8088 customers, SANYO and IBM, have also contracted 
with Intel to begin their own chip production. In IBM's case, it's the only way 
to keep up with PC orders: Entry Systems president Philip Estridge, while ad
mitting to securities analysts that Big Blue has reached a "balance between 
supply and demand" for PCjr, predicted that IBM would more than triple 
PC shipments in 1984. 

The giant's Florida and Texas plants complete a PC every 16 seconds, ship
ping more micros in the last eight weeks of 1983 than in all of 1981 and 1982; 
Estridge hopes to get the figure down to seven seconds by Christmas. 

• When things are shaky, you cut expenses and increase income: ATARI 
has pared about 250 white-collar jobs and hiked its home computers by $40 
apiece. Chief executive officer James Morgan told the Wall Street Journal 
that the 64K Atari 800XL was selling "superbly" at $280, while the l6K mod
el 600XL faced an uncertain future, with sales "sputtering a touch" and the 
company "just barely making a profit" at $180. 

• This month's TRADEMARK dispute involves Corona Data Systems, 
the Westlalce Village, CA, manufacturer of PC compatibles. SCM Corp. 
claims that the word "Corona" infringes on its Smith-Corona typewriters 
and printers; Corona Data has gone to court to settle the matter. 

• The shoe hasn't dropped yet: AT&T made its first computer products 
ANNOUNCEMENT on March 27, but buyers waiting for the leviathan's 
personal computer are still waiting. The smallest AT&I system, the 3B2/300, 
is a $9,950 supennicro that can support up to 18 terminals; the biggest, the 
3B20D supermini ($340,000), is "fault tolerant," meaning it has back-up cir
cuits that keep it running during breakdowns or repairs. 

Both the high- and low-end AT&T machines, as well as the four models be
tween them, use Bell Labs' Unix operating system and WE 32<XX> 32-bit pro
ce'l..<>or. So, presumably, will AT&T's desktop-about which the finn says 
only that there will be additional product releases this year. • 
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·The PRODUCER 
~ 16 The Professional Program riter. 

· Sensational Software Breakthroug 

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

professional quality programs that meet your 
exact specifications and you don't even need to 
understand programming at all. 

What exactly is The PRODUCER? 
The PRODUCER is a program development system that writes 

software. If you have a need to store and retrieve information, 
perform calcu lations on your data. and get displayed and printed 
reports. you can design the exact format you need and The 
PRODUCER will write that program for you . In short, it is the 
most simple, pract ical.and versatile program generator ever put 
on the market. 

What can The PRODUCER do for you? 
• The PRODUCER makes programming easy. If you can answer 
simple English questions and push buttons, it will do all the hard 
work for you . It helps you conceptualize your program, gives you 
complete freedo m in drawing your screen, lets you edit until you 
are satisfied , and then writes all the BASIC code for you to 
produce a stand alone finished program . 
• The PRODUCER can save you hundreds of hours of time. Why 
labor over hammering out BASIC code when you don't have to? It 
provides a short cut for you to go directly from your custom idea 
to a finished program. Many professional program mers are now 
usi ng the PRODUCER to qu ickly write programs for sale . You 
can do that too. Why spend weeks looking for programs to do 
what you need? Why struggle with the complex task of writing 
them yourself? Let The PRODUCER go to work for you and g ive 
you exactly the programs you want. · 
• The PRODUCER can save you big bucks. How many data 
storage programs do you own? How much did you pay for them? 
It 's likely The PRODUCER could have written all of them. With 
The PRODUCER, you may never again need to buy such 
programs. Add to that the advantage of having customized 
programs, the ability to edit them at will to suit your chang ing 
needs, and your ability to sell the programs The PRODUCER 
writes for you . That is really a big dollar savings that continues to 
grow and grow. 
• The PRODUCER makes you more productive. Of course you will 
save time that can better be spent doing other things. But your 
creativity also will be unleashed. With The PRODUCER as your 
partner, your computer will at last become the valuable tool you 
bought it to be. And you w ill get much more accomplished. 
• The PRODUCER can turn you into a professional. It writes 
complete, stand alone programs that you , as a licensed 
PRODUCER owner, can sell without paying royalties. And if you 
afready are a pro. it can make you more of one. The PRODUCER 
writes fully commented BASIC code so you can .use it as a 
building block to customize your own specialized software. The 
PRODUCER has the best screen and input module available 
anywhere at any price. 

"The PRODUCER isaveryimpressivesoftwarepackage.ltis 
w~ll .worth. ~he money. While olh~r micro owners are 
prmhng ma1hng labels: I am now selh.ng .them programs t?, 
use. I now have more hme lo spend en1oymg my computer. 

v. E. Ryberg, Bloomington, Illinois 

How Do You Learn to Use The PRODUCER? 
We recognize that most people learn best by hearing and 

doing, rather than through reading alone. That's why we 
have included a complete audio cassette tutorial as part of 
The PRODUCER TRS-80 Model I & Model Ill versions. 
One of your fellow PRODUCER users talks you through 
the step by step lessons. The tapes not only teach you the 
process, they enable you to create a complete program of 
your own design wh ile you learn . 
Of course the program documentation of over 200 pages 

is a very thorough and readable reference manual to 
answer any questions you may have. But we encourage 
you to treat it as a reference manual only. We have 
provided the tutorial as a quick and easy way to get 
started . That's an advantage seldom provided by any 
software package. 

"The tutorial was an excellent starter. It enabled me 
to get on with it without days and days of reading. 
Very helpful. 

S. R. Foster, Pensacola, Florida 
Continued 
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MAILLIST Fix 
I found a bug in the mailing list 

program included with TRSDOS 6.1. 
The problem occurs when you attempt 
to delete a file from the list. Pressing 
the Y and enter keys to delete a file re
turns you to the main menu without 
making your deletion. Worse yet, the 
program leaves the file open and 
crashes if you attempt to execute a 
command from the menu. The error 
lies in line 1670. You should change 
it to : 

1670 GOSUB 2820 : IF REPL Yo/o THEN 
GOSU8 2870 ELSE 17~ 

Will Filzparrick 
P.O. Box806 

Pomeroy, WA 99347 

Debooting 
I used to have the same spontaneous 

rebooting problems with my Model I 
as E ric Maloney mentioned in his 
April Side Tracks column (p. 8)-but 
no more. I simply disconnected the 
cassette from the 110-volt line and in
stalled batteries. I've been using this 
setup for over a year with no prob
lems. Apparently, having the cassette 
recorder hooked up to the 110-volt 
line lets spikes through. 

Thomas E. Rider 
I 102 Main St. 
P.O. Box 727 

Rainelle, WV 25962 

Free Words 
I've written a word processor for 

Lhe Model I that's capable of printing 
multiple columns, newspaper style. 
Called Intext 31.2, it requires at least 
48K and one disk drive. And best of 
all-it's free. 

lntext can print any number of col
umns, based on the number of pages 
contained in the document buffer and 
your printer's width capabilities. The 
program includes a utility that lets you 
use any printer. 

If you're interested, send me a 
Model I TRSDOS 2.3 formatted disk 
with postage for the return trip. I'll 
send the entire program along with the 
necessary instructions on how to get 
multiple column printouts from an 
ASCII file. Sorry, but I can't send ln
text's 15,000-word manual. 

Lynard Barnes 
320 S . Whipple St. 
Chicago, IL 60612 

More 4P Storage 
After some experimentation, I 

found that the thinline drives in my 4P 
will format 42 tracks (cylinders in 
TRSDOS 6.1 language) instead of the 
usual 40. Use the following command: 

FORMAT :l(cyl = 42, Q = N, ABS) 

This puts the directory on track 21, 
but it still functions properly. You can 
execute a back-up by answering yes to 
the backup prompt. The extra two cyl
inders provide an additional 9K of 
storage space. This is especially help
ful on drive 1 because the operating 
system takes up so much space. 

Eric Burstein 
1515 E. Broad St. 

Columbus, OH 43205 

More One-Liners 
Here's a one-line program that lets 

you change the name and date on your 
disks. I use it to prepare my disk files 
for indexing by an expensive program 
that doesn't have this feature. I de
signed the program for NEWDOS80, 
but I suspect it will work with any 
DOS that uses functions similar to 
PROT and TIME$. 
10 INPUT .. NAME .. ;N$:CMD" PROT, l, 
NAME= " + $:CMD"PROT, l,DATE = " 
+ LEFT$(TIME$,8):GOTOIO 

C.L. Robertson 
6 King Richard Drive 

Londonderry, NH 03053 

Brownout 
During four years of trouble-free 

service with my Model I, I added a 
Percom doubler, LC modification, 
Omikron Mapper, and three disk 
drives. Everything was fine until the 
machine developed the nasty habit of 
shutting off in the middle of long pro
gramming sessions. 

I thought Lhe problem was a blown 
fuse in the main power supply, but af
ter changing three supplies, I decided 
that wa n't the case . The problem per
sisted. 

It seems that when the computer 
went down , the keyboard was the cul
prit. It couldn't handle the power 
strain caused by the recent addition of 
the mapper and doubler. The system 
worked fine when it was cool, but it 
fdtzed out once it heated up. 

I decided to parallel my two new ex
tra power supplies to drive the key
board . Th.is meant mounting them ex
ternally, but what's a few more wires 
hanging from the back of the ma
chine? 

I've been using my Model I without 
problem nearly four hours a day since 
this latest modification. I hope my ex
periences can help fellow Model I us
ers avoid similar frnstration. 

R.M. Blunt 
692 S. High St. 

Denver, CO 80209 
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___PICKING 
DAISIES? 

BROTHER HR15 SILVER REED SILVER REED QUME LP20 DIARLO 620 aJUKl"6100 
EXP500 llXP550 CONSIDER THESE FEATURES: 

Costs about Okay, it's You pay about Costs about Costs about Compatible with most 
the same lighter- but $100 more, $300 more, twice as personal computers (IBM, 
but it's 
slower, 

it's more than 
a whole word 

and it's 
slower, 

needs its own 
brand of 

much, weighs 
19 lbs. more, 

Apple, Kaypro, etc.), prints 
graphics, 2K buffer 

noisier, and slower per noisier, has ribbon, and and requires (expandable to SK), 
needs its own second, it's no buffer takes only a its own brand bidirectional tractor feed 
brand of noisier, memory, and 96-character of ribbon. option, proportional spacing, 
ribbon. To lacks a buffer lacks the wheel. Is it Pretty steep lightweight, 11" print line, 
be fair, it's memory, and refinement worth it for for a slightly uses 100-character drop-in 
lighter. * (But 
JUKI eclipses 
the 

prints only a 
10"-wideline. * 
OUKI 

of our linear 
stepper 
carnage 

just 2 more 
characters 
per second 

quieter 
machine and 
2 more 

daisywheel and inexpensive, 
easy-to-find IBM Selectric 
II®ribbon! Interchangeable 

BROTHER triumphs motor. A little and a wee characters inteliace and easy-to-read 
totally! ) again!) wider print 

line, yes. A 
bargain, no.* 
([UKI by a 
mile.) 

bit quieter 
machine?* 
(Sorry, 
QUME, JUKI 
gets the 

per second. * 
(The winner: 
JUKI. ) 

manual. Feature for 
feature , dollar for dollar, 
JUKI- t he best all-round 
letter-quality printer 
anywhe re! 

trophy.) THERE .ARE LOTS 
OF DA SYWHEEL 
PRINT RS IN THE 
FIELD. .ICK ,SMART. 
PICK JUKI 6100• . ' --· 

•Comparison based upon mrumfocturcr's specifications 
r.1ther than actual testing. .. Kio v s21 

JUKI INDUSTRIES OF AMERICA, INC. 

GENTRY ASSOCIATES INC. INFORMATION SY STEMS INC. MICRO SOURCE OF TEXAS INC.ACORN OJllA PRODUCTS Bllll.ER ASSOCIATES, INC. CM OISIBIBUTION COMPUTER SERVICES INTL CYPRESS OISIBlBUTING CO. 
7665 Currency Or. 2420 E. Oa~on SI.. Untt K 670 International Pl<viy7023 Little R~cr Tnpk. 560 Sylvan Ave . 1286 Unroln Ave.. Sie 1097042 S. RM<!~. Ste 50 82A Winchester St. 

Atllng1on HelgnlS . 1160005 Richardson, TX 75081Engl<WOO<I . co 80112 Newton. MA 02161 Annandale, VA 22003 Eng~wOOd Cliffs , NJ 076:12 SanJose.CA 95125 011>Mo. Fl 32809 
(312) 228·5480 (2 14) 690·5111(617) 964·5270 (703) 75().3885 (201) 569·6JOO (408) 297-9600 l305) 659-7480(303) 799-8900 

Serving:5eMng: sefVing: 5e1Ving· 5er\'ing'Ser\'ing: Servino:5efVilllJ: 
T.( , OK. AR. LAMO, DE. DC, VA MfTRO NY, E. PA, NJ N CA, N~ Al TN . NC. SC. MS, LA. Al, Fl, GA WI. IL. MN. IA. MO. NE. ND. SO. KSMl, WY. CO, Ut NM ME. NH, vt MA. ct RI 

NATIONAL HEAOOUARTERS· WEST WAST ·WESTERN MICROOHMANN COMPUTER SOUTltERN MICRO STAR·IBDNIC DISTRIBUTINO CO. TECHNOLOGY MARKETING CORP. VITEK 
JUK11NOUS1AIES OFJUKI INDUSTRIES OFOISTRIBUTORS 23976 Freew.iy Parl< Or. 2300 Y.llley View Lano, SIO 109 930GBoardwalk A,., TECHNOLOGYTECHNOLOOIU 
AMERICA, INC.AMERICA. INC.Farmmoion H111s. Ml •802• 011111. TX 75234 10040 Bubb Road6666 Old Collamer Rd. 8708 Royal wme San Marro•. CA 92069 
CALIFORNIA OIVISIONEas1 Syracu,., NY 13057 lr\'ing, TX 75063 (313) •n·7586 (2 14) 243-799• Cupertino, CA 95104 DA DIVISION~~~;4·8305 3555 Lomtta Blva .299 Mar >e1SI.[315) 437·6066 serving: serving:l214) 25lHi636 ~~~~5· 1 660Ml , IN, OH. KY, W. PA. 'IN TX. OK. AR. LA S. CA Saddle Brook. NJ D7862 Torrance. CA 905055e1Ving: 5er\'ing: 

N. CA, NV, Al [201) 368-3686 (2131325·3093UPSTATE NV TX. OK. AR. LA 
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Parallel Punctuation 
I'd like your readers to know Lhat 

the apostrophes in Listings 3 and 4 of 
my article, "Parallel Driving" (March 
1984, p. 126) aren't part of the Pascal 
programs. They can contact me at my 
new address. 

John Blommers 
22526 N.E. 191/z Place 

Redmond, WA 98052 

Help Wanted 
Does anyone have a new or used 

Model II CPU in good condition for 
sale? 

Gregory S. Hancock 
P.O. Box 1125 

Lebanon, 	VA 24266 
703-889-5570 

I'd like to convert my TRSDOS 1.2 
Electric Pencil to run on a TRSDOS 
4.2 hard disk. I tried to transfer to 
TRSDOS 2.0a as an intermediate 
stage using an XFERSYS transfer 
with no luck. Does anyone have a 
patch that can help me? 

William F. Jupp 
41 Queens Road 

Dorset DTJ I 7LA 
England 

I recently purchased Micro Control 
System's CHROMAtrs high-resolu
tion board. It's a great enhancement, 
but I can't find software for it, so I'm 
starting a club for the exchange of 
original games and programs designed 

for the device. Interested readers can 
contact me at the address below. 

Adam Wallas 
Route 12 Cherry Grove Road 

Franklin, TN 37064 

Can anyone help me find a Level II 
kit for my Level I Model I? 

Danny Longcoy
5517 Ave. M 

Alta Loma, TX 77510 

Does anyone know how to run Sea 
Dragon on a 64K Model 4 with two 
disk drives? I'd appreciate any com
ments, suggestions, or solutions. 

James Basile 
220 Fu/ion Terrace 

Cliffside Park, NJ 07010 

I have a C.Itoh 8510A parallel 
printer on my Model I with 48K, two 
drives and a Percom Doubler. I'd like 
to know what the control code is for 
double-width characters. The only 
way I have to print double-width char
acters is with Newscript. I seem to 
have gotten the manual for a serial 
printer (a1so the manual for the Apple). 
The command for double-width char
acters on an Apple is PRINT CHR$ 
(18). This does nothing on my printer 
except nonnal print. Is there an easy 
way to do bit image graphics on this 
printer? The section in the manual is 
about as easy to understand as a menu 
from an Italian restaurant in northern 
Tibet. I think I have the DIP switches 

DEBUG 


set properly, but I'm not sure. What 
are the correct DIP switch settings for 
a C.ltoh 8510A? 

John Solie 
9731 Blanche Ave. 

Garden Grove, CA 92461 

New BBSes 
Gold Country Bulletin Board 
P.O. Box486 
Jackson, CA 95642 
W-223-3800 
Sysop; Dean Pcrano 

lso-Link 
Baltimore, MD 21224 
301-335-3103 
Sysop: Howard Leadmon 

NationScrv 
P.O. Box 391 
Fairfield, IL 62837 
618-847-2291 
Sysop: Ben Nation 

New User's Groups 
Isle of Wight TRS-80 User's Group 
11 Star St. 
RYDE 
Isle of Wight 
P033 2HX 
England 
Contact: S. Colson 

Three Rivers User's Group 
533 Villa Park Court 
Fort Wayne, IN 46808 
Contact: R. Gainer 

I found several errors in the Debug 
(March 1984, p. 40) corrections for my 
article, "Catching Rays" (October 
1983, p . 256). Readers who have made 
the Debug corrections should delete 
lines 1045, 1425, 1432, and 1435, 
change lines 480, 990, 1180, 1190, 
1410, 1430, and 1670, and add line 
1010 as shown below. Readers who 
have not made the Debug corrections 
should delete lines 1030, 1040, 1050, 
and 1060 of the original listing and in
corporate the changes in Listing 1. 

Smith Harris 
Route 4, Box 59 
Gray, GA 31032 

480 MX =LO-SX 
830 Sl•lNT(S) :SM• (S-SI )*,6:SH•SI+SM:IF INT(SM*lg+,5)•6 THEN 
SM•0:Sl=SI +l 
835 SH•SJ+SM 
860 C=(l2-S)*l5*0R+ER+MR 
990 IF LA-Z<0 THEN AZ=INT(A*RD-MG-S IN{AL*DR) *(MX+ED) -.5) 
ELSE AZ= INT (l\*RD-MG+SIN(AL*DR)*(MX +ED) - . 5) 
1010 IF LA-Z<0 AND S-ET-MC>l2 THEN AZ•AZ+l 80 
1180 IP LA-Z<0 THEN T= INT (ED- MG+HX +.S) ELSE T=INT(l80-EO 
-MG-MX-.5) . 
1190 IF T<0 THEN T=360+T 
1410 IF LA-Z <0 THEN l\L=f'IX(90 -(Z-LA)*RD- . 5 ) ELSE AL=INT(90 
-(LA-Z)*RD-. 5 ) 
1430 LPRINT ,;: LPRINT USING P$;SU; : LPRINT" @"INT(AZ-MG-.5), 
;:LPRINT USING P$;SD;: LPRINT" @"INT (360-AZ-MG-.5) 1 1\L;"@"T 
1670 IF N>2l2+Ql AND N<=243+Ql LPR I NT "AUG" N-(212+01); 

Program Listing J. Catching Rays corrections. 
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''I ant aniazed at the broad spec ruin of 
technical articles you publish, for both 

novice and advanced progranun rs . . . '' 


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

• "Not on ly is the magazine very professionally done, 
liu c I have found something in almost every issue that 
has been worth the price of the subscription ... " 

Roger L. Holstege 
Mdlersville, MD 

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

j ohn M . Cnttenden 
Jackson, MS 

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

William 	C. 1lardin, 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 Lips, and 
more. 

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

not comt1letely satisfied, you'll be reimbursed for (Lll un

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

# I for a lot of people. Fill oul Lhis order fom1 and send 

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

•T RS· 0 is 3 tradema rk nf Rrutic1 Sh::ic·k. :t cti visinn of Tandy Corp. 

r------------ ------ ---,
YeS ! I want a no-risk subscription to the ma
gazine for beginner to advanced T RS-80 users. 

Send me 12 issues of 80 MICRO for $24. 971 I understand 
that wit.h payment enclosed ur cn::<l it card order I will 
n'ceive a FREE issue making a total of 13 issues for 
S24.97. 

l.J Check/ MO 0 VISA 0 ;\ E lJ MC :J 13 ill mc S2·1.97for12 iss ues 

Card #_________ _ _ Exp . Date___ _ 

Signatur..___ ________ _______ _ 
Name___ _____ __________ _ 

Addre.~s______________ ____ _ 

City__________ St e___ Zip _ _ 	~ 
347F8 

Ca nada & Mexico, $27 .97. Foreign su 1facc . 544. 97. I yea r only. 
S fu nds draw n on ! JS bank . Pka'c dilow fi - R wee ks for <ldi very . 

BOm icro •PO Box 98 1 • Famingdalc. N Y 11737 L _______________________ 
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Figure 1. Curreclio11s to {_ig. 12 in "TRS-NUKE ". 
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9030 WA=WA/2/WP:WA=WA- FIX(WA)+l:WA=(WA-FIX(WA))*2*WP:WY=WA : 
W=l : W8=1 : 1>9=WA: I =l: I2=1: REH l'IY•SIN(WA) W=COS (WA) 
'l03 l Wl=WY :FORil=lT02: l=I+l:W9,.W9*WA/I :NEXT: I2=- 1"12 :WY=WY+ 
I2•W9: IFY<>WlTHEN 903leLSEI•0: 1 2 8 1 
9032 W)eW:FORil=lT02 : I=I+l : W8=W8*WA/I : NEXT : I2=-l*I2:W=W+I2* 
W8 : IFW<>W3THEN9032 ELSERETURN 
9040 IFW=OTHENWA=ll : RETURNELSEW2• l/W:W3 • W: I=3: IPW=lORW=-1 
THEl\'WA=SGN (Ii) *W?/4 : REl'URN 
9041 WA•W: IFABS( (W) >l THENWA" SGN(W) *WP/2: I=l :GOT09043: REMWA= 
ATN(W) 
9042 WS=WA:W3=W3 " W*W:NA=WA- W3/I =-l*SGN ( I)•(ABS(l)+2):1FWA<> 
WSTHEN9042ELSERETURN 
9043 WS=WA:WA=WA- W2/I : W2=W2/W/W : l•-1 *SGN( I) *(ABS (I) +2): IFWA 
<>W5THEN9043ELSE:RETURN 
90SO W4= . 5 : 1 =3 : Wl=W*W*W:WA=IHW4*1H/I : REM WA~ARCSIN(W) 
91151 W2=WA : Wl=Wl*W*W : W4"1/(I+l) : l,.I+2 : WA=WA+wS*Wl/I:IFWA<>W 
2THEN9051ELSERETURN91i155REM End of Doubl e Pr ecision 
Routines . 

Program L isting 2. Additions to Feedback Loop (,\.farch 1984). 
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We failed to give Bradford N. Dix
on, technical editor at 80 Micro, credit 
for bis flower graphics demonstration 
program in the article "Up Close" 
(May 1984, p. 80). 

-Eds. 

Tidbit /12 in March 1984 (p. 178) 
contained several errors. All patches 
should have a space before and after 
the filespes:. For example, the first 
patch should read: 

PATCH ~ (ADD = 4EB5,AND=CD1B02, 

CHG=B72846) 


In the group of patches that alter 
the stepping speed of TRSDOS 1.3, 
the flJ'st patch was inadvertently print
ed twice; it also contained an error, as 
did the last one. Additionally, the sec..: 
ond, fi fth, and tenth patches that alter 
TRSDOS 1.3 from 40 to 80 tracks 
were inaccurate. Therefore, we have 
reprinted correct versions of these two 
groups of patches in their entireties 
(see Fig. 2). 

- Eds. 

In the double-precision subroutine 
that appeared in the March 1984 Feed
back Loop (p. 16), lines 9030-9051 
were incomplete or missing. To make 
the program run correctly, make the 
additions in Program Listing 2. 

- Eds. 

The formula for cell 014 is miss
ing from Bruce A. Kurtz's arti
cle "Amortified" on pp. 59-62 of 
the May 1984 issue. The formula is 
@IF(Cl2= l ,O,C8*C14). 

-Eds. 

PATCH *0 (ADD=42EE , FIND=0C , CHG=0E) 
PATCH *IJ (ADD•4516 , FIND=OC ,CHG=OE) 
PATCH • 0 (AOD,.4544 , FINOalC , CHG=lE) 
PATCH *0 (AOD•4FE1 , FIND=0C , CHG=OE) 

PATCH *O (ADD=4926 , FIND=28 , CHG=59) 
PATCll *0 (AOD=499B,FIND=28 , CHG=S0) 

-l!ATOL *...D._(J\12D: 41!2.9 , FIND=2 9 , CHG=Sl) 
PATCH * 2 (ADD= 4F61 , FIND=28 , Cffij=511T 
PATCH *6 (ADD=SC06 , FIND=28 ,CHG=5 0) 
PATCH *6 (ADD=5D53,FIND=28,CHG=S0) 
PATC:H *7 (ADD•S203 1 FIND=28 ,CHG= 5 0 ) 
PATCH " 7 (ADD=53FF ,F IND=28 ,CBG•50) 
PATCH *7 ( ADD• S504 , FIND=2 8 ,CBG=50) 
PATCH " 7 ( ADD=5C 4F ,FIND=28 ,CBG=50) 
PATCH *7 (ADD•SCD4 , FIND=2 8 ,CBG=50) 
PATC H *7 (ADD=0000,FIND•00,CHG=00) 

Fif(Ure 2. Tidbit #2 corrections. 

Error Trap 

" TRS-NUKE" (March 1984, p . 50) 
contains three errors. On p. 52, Table 
2's steam generator level should be 30 
for Rx/Turbine Trip and 40 for Lo 
Alarm. On p. 54, Fig. 6's 7805 voltage 

regulator should read I 2 3 instead of 
1 3 2. Also, see Fig. 1 for corrections to 
Fig. 12 on p. 64. The upper right cor
ner contains grounding information, 
and a connection change appears to 
the left of O/o Steam Dump. 

-Eds. 
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Now , for the first time, unleash the powerful features resident in your Model 4 or 4P computer. Open up 
t he vast store of CP/M software such as W ordStar and dBASE II along w ith thousands of others . Our 
implementation of CP/ M has earned higher review ratings than any other for the Model 4/ 4P. Check out 
the many features and you w ill see w hy. 

AVAILABLE NOW FOR IMMEDIATE SHIPMENT .... ..... ... ........... ... ' .. : ~:...... '.'.': ... ..... ."...... .. : .. ..... $ 199 


CP/M is a Trademark of Dtgita l Research. Inc: Interchange and Memlmk are Trademarks of the Montezuma Micro . TA -80 1s a Traoemark 01 me Tanay Corpor.a;1on. WOldStar ~a11Me ge SP911S tar 
S1arlndex, lnloS1ar. DalaSlar and Repor1Slar are Trademarks of MocroPro lnternattonal Corpora1ion: dBASE 11 os a Trademarli ol Ashlon· Ta1e 

FIRST AND STILL THE BEST Montezuma Radio 
Micro Shack 

Transient Program Area'(TPA) ~ SSK 43K 
30,776 18.488 

Bytes Free on Formatted Disk 166.5K 154K
Bytes Free in MBASIC i"lt 
(No1; nclud1ng reserved !racks) 

64K Memory Drive 
Double-Side Drive Support
Format. Read/Write Other CP/ 

YES NO 
YES NO 

Foramts 
Communication Program Included 

~~Ti meToB~oot ~~I 
YES NO 
YES NO 

3.6 sec. 9sec. 

INTERCHANGE , a utility that allows copying, reading and 
writing 25 different manufacturers' soft sector disk formats 
such as DEC. Cromemco, IBM-PC(CP/M-86}, Kaypro, Mor
row , NEC, Osborne, TeleVideo. Zenith, Xerox plus many 
others. 
MEMLINK allows you to use the optional 64K RAM bank as a 
fast memory disk drive. 

CONFIG supports a wide range of options, all menu driven for 
ease of use. Selection of all 5.25 '" disk drive types; 35 , 40, 77 
and 80 tracks both single and double-sided. Full control of all 
RS-232C parameters . Easy assignment of IOBYTE. User 
definition of function keys . Printer linefeed fil ter. Auto execute 
command for turn-key applications. 

FORMAT utility additionally allows disk verification and has a 
fast. exact. copy routine for rapid backups. 

MODEM7 , is a powerful public domain communications 
program for file transfer and remote database access such as 
CompuServ and The Source. 

Included are these CP/M utilities: ASM, DDT, DUMP, ED , 
LOAD, PIP, STAT, SUBMIT, SYSGEN and XSUB. 

,., 


Just send us lhe complele original package of documen 
lalioo and diskettes and deducl S50 from your order. 
--------·· .. 


128K MEMORY UPGRADE 
Our upgrade k11 includes 64 RAM. a genuine PAL cn1p 
and ons1ruc1ions for ins1alla11on This k11 will upgrade 
your 64K MO<lel 4 10 128K and allow 1ne use of qur 
MEMLINK program and lhe TRSDOS 6.x MEMDISK, 
Guaraniee<l 1 year 

A BARGAIN AT ONLY $ 7 4 Model 4 

$ 64 Model 4P . No PAL 

SPECIAL OFFER 
Good news for !hose of you who feel 1ha1 you have been 
left ··no1d1ng lhe bag.. by Omikron or Radio Shack. Send 
us a c;ertified copy of your cancelled check or charge 
snip and a note tnat you have never received Clehvery of 
your promised Model 4 CP/M from Omikron and we will 
give you a $50 discount on your tOlal purchase. Owners 
of Radio Shack CP/M Plus (26-2216)can also receive a 
$50 discount by merely 1rading in your CP/M on ours 

l, 

•c ..................1111............ 
ORDER INFORMATION 

Call now and your o rder will be ship d im. 
mediately from ou r Dallas wa e hou se W e 
accept American Express. Maste Card and Visa 
cards plus we will ship COD (cash or cashier s 
check only)>Credit cards are not charged unt I 
your order is shipped Add $4 for UPS surface 
sh1pp1ng and handling on orders within the 48 
States. No State Sales Tax collected on 
soflware . No Refunds . DefectTve hems are 
replaced upon re lur n . postpaid 

The Toll Fr_!!e Imes ttre Im ord~r~ Qnly 


Spec1f1caloons sub1ec1 10 chanoe 1t11ou1 no11ce 


NO HARDWARE MODIFICATIONS. Just insert the disk and 
boot. Reverse video. 80 x 24 screen .. direct cursor addressing 
and many other features plus popular ADM-3A terminal 
support. 
Comes complete with over 600 pages of comprehensive user 
documentation. 

This popular software is available for the Model 4/4P using our1 
CP/M. 

WordStar Fast memory mapped ver.sion 

Daisywheel II printer suP,port ... ·· ····- ····- ·· .. •. ~ .... ... . . $ 250 

Mail Merge Multi-purpose file merging program ..... ...... ... 125 

SpellStar 20,000 word proof-reader on a stick .... ... ..... .. . 125 

Starlndex Creates indices and tables of content.. ...... ....... 85 

WordStar Professional All of the above for only ...... .. .... .. . .450 

DataStar Data entry and retrieval is yours .. .... ......... ... .. ... 175 

ReportStar Report generator and file manipulator ......... . 150 

lnfoStar Both the above. 2 programs ....... .... ... .... .... ....... 300 

dBASE II w/Disk Tutorial(Kaypro format) . . ···· ···· ···- .. ... .. 449 

CBASIC Version 2.8 . ... ... . - . ~ - · ··.:· ~· . . . . , ...... . , . . • 85
J · w• 

::l.,.. 
0 
< 
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H-P's Quiet Little Dynamo: 

The ThinkJet Printer 


ThinkJet is available 
by Jim Heid edited by Susan Gubernat with three different inter

faces. The Ccntronics-type 

Quick: Name a jet that parallel model is the one 
doesn' t hurt your TRS-80 owners showd con

ears when ic run ·. Give up'! sider. For this review, I 
Try ink jet. No v name an tested the printer with a 
ink-jet printer hat won't Model 100 and with a Tex-
empty your b<l{1k account as Instruments Profes-
when you buy il. Give up? sional Computer. 

Try "ThinkJet " billed as 


Installation"the personal p~nter from1
llcwlctt-Pnckai1dj " (see To set the printer up, 
Photo I). . you connect the cable at 

Thinkkt is an out- both ends and make sure 
standing printe . It almost that the printer's handy 
noiselessly pri ts at 150 eight rear panel switches 
characters per second, it's are properly set for your 
fas t, versa.Lil , rugged, computer. The switches 
ea~y to use and set up, and Photo I. The ThinkJet printer. control certain printer ac-
it 's rca<>onably riced . tions and settings, such as 

ThinkJet features a IK print buffer; tainly beyond the needs and budgets carriage return and line-feed activa
a bidirection, I, logic-seeking print of most micro users. tion, automatic form feed, page 
head; and an ca,ily changed (one The other type of technology, the length , choice of character set, and so 
hand, two seconds), $8 disposable kind used in ThinkJet (and by most on. You don't have to know what 
print head that is good for 500 pages. manufacturers) , is called drop-on-de- each switch does to set it properly; the 
I! supports dot-addressable graphics mand. ThinkJet employs an airtight printer's manual contains a chart 
(% by %, or %by 192 dots per inch) ink cartridge that supplies ink to 12 showing the correct switch settings for 
and underline and prints bold in a channels on the print head. Each H-P , IBM, Apple, and Radio Shack 
single pass. It ha.s fo ur print pitches, channel hai; a microscopic nozzle at its computers. 
prints on ran f Id paper or cut sheets, end; the nozzles are stacked vertically Think Jet responds to two different 
and-get th is- weighs five and a half on the print head (see Fig. I). sets of control codes. One of the 
pounds. It 's only about the size of a When the printer determines that a switches tells the printer which set to 
box of cereal. dot is to be printed, it sends a spurt of use. If the switch is up, the printer 

And it ' · no much louder. Thanks current through the proper channel to works with software that expects an 
LO its ink-jet cchnology, ThinkJet is vaporize a minute amount of ink. Epson MX-80 or MX-100 printer. If 
·quiet er than any impact printer. You When the ink vaporizes, the vapor the switch is down, the printer re
won't have to shou t to be heard over bubble it forms travels through the sponds to Hewlett-Packard's own es-
it. You won'1 iavc to buy a printer si- channel, pushing the ink that's in cape codes. In the H-P mode, the 

lencer, anayouworf t lTIWeTIJpllt]'our --rronnJf inrurthe nozzlc-and-ont-ctthe-- printer_works_with most software that 
print er in a padded closet. paper. The nozzle is refilled automat- doesn't specify a particular printeror 

ically through capillary action. that specifies an H-P printer. 
How II W o rk: If you're having trouble visualizing Installing the print head couldn't be 

There are 1 wo types of ink-jet print a vaporized bubble of ink, think of easier. You pull a lever, drop the car
er tcchnolog . One, called continu water boiling. At boiling point, bub- tridge in place, and snap the lever 
ous-stream p 'nLing, is complex and bles shoot from the bottom of the pan shut. Don't bother wearing gloves; 
expensive. TY.Pica! continuous-stream toward the surface, moving the water your fingers are insulated from the ink 
ink-jet print ers like the one made by around them. The same principle by two layers of plastic. (H-P does tell 
IBM cost as much as $30,000-cer- makes ThinkJet work. you not to put the ink cartridges in 

_ ____,3,,.8 • 80 Micro. J Iv 1984 
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Question: What company offers a new daisy wheel printer, three 

dot matrix printers and a combination printer- typewriter, 
with suggested retail pricing of $395 to $795? 

Question: 	What printer company offers print quality that challenges 
printers costing hundreds of dollars more? 

Question: 	What printer company offers dual interfaces for all five 
of its printer models? 

Question: 	What printer company offers removable and adjustable 
tractor feeds as standard equipment on all of its dot 
matrix models? 

Question: 	What printer company has a toll-free telephone number 
to call if you ever have a problem? And an 
extensive service system, too? 

Ultrasonic Ill Mcsseng"r (TMI 
portable typewriter with optiomd Ml•sstmger Module. 

,------- - ---------
0 Please send me more information about Smith-Corona 

p1inters: I am interested in in-home use. 
D Please send me more in format ion about Smith-Corona 

µrinten; for office use. 
Na me ___ _ ___ _ _________ 

Company Nmnf! ____ ____ ___ 

Business Address ____ 

City_ _ ___ __Statc ___ ZiP- - -· 

Type of Business_ _ _________ 

Send to: Jerry Dieni:r, VI ' Sales. Smith-Curuna 
65 Locust Avenue 

New Canaan , Connecticu t 06840 

SMITH-CORON~ 
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your pocket, however. The ink can 
" wick out" through the microscopic 
nozzles.) When the ink runs out, you 
throw the old print head away. 

Paper installation is equally easy. 
You pull the spring-loaded paper bail 
toward you, insert a sheet of paper in 
the printer until it comes out near the 
print head, make sure the pins are 
aligned with the holes in the paper (if 
you're using fanfold paper), and snap 
the bail back against the paper. If you 
1,1se cut sheets, the procedure is the 
same, except that you don't have to 
worry about aligning pins with holes. 

You can use any kind of paper in 
ThinkJet-l've even seen it print on a 
napkin-but you'll get better results 
with paper made for use with ink-jet 
printers. Most paper doesn't absorb 
the special ink-jet ink as well, and the 
result is often light print that ~mears 
easily. 

The small perforations in the fan
fold paper that H-P sells make separat
ing the holes from each sheet easy, giv
ing you printouts with neat edges. The 
small perforations have a disadvan
tage, however: they're not strong. The 
strips with the holes separate occasion
ally from the sheet while the paper is 
on its way through the printer, espe
cially if there's a little resistance on·the 
paper, causing the printer to jam. This 
didn't happen to me regularly, just 
o ften enough for me to wish the perfo
rations were a bit stronger. 

Special Features 

To access the printer's special print
ing features (boldface, underlining, 

ThinkJet 

Hewlett-Packard 
3000 Hanover St. 
Palo Alto, CA 94304 
$495 

**** 

Easy to use? ***** 
Good docs? ***** 
Well-made? ***** 
Does the job? ***** 

You can use 

any kind ofpaper

I've seen ThinkJet 

print on a napkin. 


and so on), your programs have to 
send it the proper escape sequence. As 
mentioned earlier, ThinkJet can re
spond to two control code sets. You 
can access all but a few of the printer's 
special features using either code. For 
example, the sequence to activate bold 
printing when the printer's in Hewlett
Packard mode is control-N, or 
LPRINT CHR$(14), while the se
quence in "alternate mode" is ESC E, 
or LPRINT CHR$(27);CHR$(69) in 
Basic. Figure 2 illustrates some of the 
printer's capabilities. 

NOZZLES 

)(_BLADDER 
(INK SUPPLY) 

To measure ThinkJet's speed under 
average working conditions, I set up 
two test files on my Model 100. One 
file comprised 25 lines of 40 characters 
each; the other, 17 lines of 60 charac
ters each. Printing in its normal char
acter width (12 characters per inch), 
the printer printed the first file at an 
average speed of 76.9 characters per 
second, and the second at 92.7 charac
ters per second. 

Documentation 

The preliminary documentation I 
received with my evaluation unit was 
thorough and easy to understand. The 
sections on setup had lots of square 
box~ where photos and figures will 
go, so the final manual should be well 
illustrated. Of course, this printer is so 
easy to use that you'll only have to 

Figure I. ThinkJet 's disposable print head: design and funcrion. 

VAPORIZED 
INK . 
BUBBLE 
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VIDEO INSTRUCTION TAPES 


Tutor,. · 0
• = 

CAT# TOPIC 	 APPROX. PRICE 

TAPES FOR THE TRS80 MODEL I. 3. 4. 
DOS-1 TRSDOS 1.3 90 MIN $39.95 
DOS-6 TRSDOS 6.0 105 MIN $39.951tomputer DOS-3 NEWDOS 80 105 MIN $39.95 
DOS-2 DOSPLUS 3.5 105 MIN $39.95 
DOS-5 LOOS 105 MIN S39.95 
DOS-7 CPM 2.2 MONTEZUMA 105 MIN S39.95 
DOS-4 MULTIDOS 105 MIN $39.95 
EW-1 VISICALC 90 MIN S39.95 
EW-7 MULTI PLAN 90 MIN $39.95 
WP-1 LAZY WRITER 105 MIN S39.95 
WP-2 SUPERSCRIPTSIT 105 MIN S39.95 
WP-3 SCRIPTS IT 90 MIN S39.95 
WP-4 NEWSCRIPT 105 MIN $39.95 
DB-1 PROFILE Ill PLUS 105 MIN S39.95 
DB-2 PFS:FILE 90 MIN S39.95 
010-3 TRSDOS 1.3 DISK 1/0 105 MIN $39.95 
010-4 TRSDOS 6.0 DISK 1/0 105 MIN $39.95

STEP BY STEP INSTRUCTIONS 	 BP-1 LEARNING MOD 3.4 BASIC 180 MIN $49.95 
BP-2 LEARNING MOD ONE BASIC 180 MIN $49.95

PICTURES ARE WORTH TC-1 MTERM 45 MIN S29.95 
THOUSANDS OF WORDS AND SAVE UT-1 DOTWRITER 75 MIN $29.95 

HOURS OF FRUSTRATION 
TAPES FOR THE TRS 80 COLOR COMPUTER

Use your VCR side by side with your computer to BP-5 EXTENDED COLOR BASIC 230 MIN S49.95
learn disk operating systems, h·ow to program, and 
how to use programs. Your VCR along with your 

TAPES FOR THE COMMODORE 64 ANO VIC 20computer serve as your personal tutor. Pause your 
BP-3 LEARN ING C-64 BASIC 120 MIN $49.95VCR to review and learn at your own pace. 
BP-4 LEARNING VIC-20 BASIC 120 MIN $49.95 
010-1 COMMODORE 64 DISK 1/0 105 MIN S49.95 
010-2 VIC 20 DISK 1/0 105 MIN S49.95VHS or BETA FORMAT EW-3 CALC-RE SULT ADVANCED 90 MIN $39.95 
EW-4 CALC-RESULT EAZY 75 MIN $29.95BASIC COMPUTING REVIEW 
EW-5 PRATICALC C-64 	 75 MIN $29.95October 1983 Page 83 
EW-6 PRATCALC VIC 20 75 MIN S29.95 
EW-9 MULTI PLAN 90 MIN S39.95" I found the material to be carefully developed and 
WP-5 SCRIPT-64 	 115 MIN $39.95quite appropriate. They covered all the options of the 
UT-2 THE LAST ONE 	 90 MIN S39.95software and even gave some tips that are not in the 

Profile Ill Plus manual." 
TAPES FOR THE IBM PC 
EW-2 VI SCA LC 90 MIN S39:95 

C.O.O. Orders Add $3.00 EW-8 MULTI PLAN 90 MIN S39.95 
$3.00 Shipping Per Order DB-3 PFS:FILE · 90 MIN $39.95 
Illinois Add 6% Sales Tax TC-2 MTERM 	 45 MIN $29.95 

Specify either VHS or BETA Tape Format DEALER INQUIRIES INVITED 

LYNN COMPUTER SERVICE ·= 
6831West157th Street Tinley Park, Illinois 60477 (312) 429-1915 .,.. 115 

VISICALC IS A TRAOEt.A,t.RK OF VISICORP INC LAZY WRITER IS A TRAOEt.AARK or ALP><A BIT COMMUNICATION SCRIPSIT Su PERSCRIPSIT PRO FILE Ill PLUS AN O JRSDOS ARE 
TRADEMARKS OF TANDY CORP LOOS IS A TRADEMARK Of LOGICAL SYSTEMS INC NEWDOS80 IS A IRADEt.AARK OF APPARAT INC DOS PLUS ANO MTERM ARE TRAOEM,t.RKS or 
MICRO· SYSTEMS SOF TWARE INC MULTIOOS IS A TRAOEt.AARK OF COSMOPOLITIAN INC VIC i o ANO COMMODORE 6• ARE TRADEMARKS or COMMODORE BUSINESS MACHINES. INC 
IBt.A IS A TRADEMARK OF INTERN,t.TIONAL BUSINESS INC CP/ M IS A TRADEMARK or DIGIT Al EQUIPMENT CORP NEWSCRIPT IS A TRADEMARK OF PROSOFT DOTWRITER IS ... 
TRADEM,t.RK OF ACM COMPUTERS TM INDICATES A I RADE MARK Of l YNN COt.APUTER SERVICE 

,,,. See List of Advertisers on Page 195 	 80 Micro, July 7984 • 41 
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Figure 2. TlrinkJet 's special printing feawres. 

read the documentation if YO!J want to Conclusion 
control the printer with your own pro- ThinkJet is an outstanding print-
grams. er-fast, incredibly quiet, easy to set 

Unfo11unately, that's where the up and use, rugged, and reasonably 
documentation's weaknesses lie. It priced. My only complaints-the fan-
contains only rwo Basic program list- fold paper's occasional tendency to 
ings, and neither of them is more than separate from its guide holes and the 
11 lines long. I would like to see more preliminary documentation's lack of 
sarnple programs that illustrate the detailed programming examples-are 
printer's features and show how to ac- minor in comparison with the printer's 
cess them. . . . advantages. If only you could use the 

The section on graphics JS equally battery-powered model with the Mod-
w.eak ....My.prdiminary_m....an_ual devot~ .eLJO'.b--what...a_c0I1Yenienl.fil:.t\!Q_Jhat 
only three single-spaced, 8\12 by 11 would make. 
pages to graphics, - ~d one of them 
contains the two Ba5ic programs men The Hewlett-Packard representa
tioned above. Think.Jet has fine tives with whom I spoke when this 
graphics capabilities, but they're not printer was introdQ.ced told me the 
very valuable if you don't know how company determined to get a bigger 
to exploit them. Other printer com piece of the peripherals market. If 
panies have devoted a lot of attention ThinkJet is an example of what its 
to their manuals; I hope Hewlett- · products will be like, I'd say H-P 
Packard follows suit. stands a good chance of doing so.• 
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Tnmsfer Your Files 
To the Model 2000 

by Dan Keen and Dave Dischert 

I f you're a Model l/III/4 user up
grading to ·a Model 2000, you'll 

probably want to convert many of 
your Basic programs to run on the 
MS-DOS machine. We highly recom
mend Transfer's excellent Model 
I/III-to-Model 2000 transfer pro·
gram, but cannot do the same for the 
Convert utility, which was a big help 
with spaces, but little else. 

The Transfer package contains 
three programs': IBMI/CMD, IBM
III/CMD, and CONV. With Trans
fer, once you create an MS-DOS 
1.0-fonnatted disk on the Model III 
and copy your programs and files to 
it, you can use it on either the Model 
III or the Model 200>. 

Transfer's main handicap is that it 
is developed around the Model 111. 
You must have access to a two-drive 
Model Ill in order to transfer the de
sired files onio a 1.0 disk. 

With the Model III TRSDOS Con
vert utility, you bring the three ma
chine-language programs supplied on 
a Model I disk over to a Model III 
disk . You then create a Model HI sys
tem disk by pla~ing a Model III system 
disk containing the uploaded Transfer 
programs in drive zero and a blank 
disk in drive ) . 

Transfer 

*** 

MichTron .lnc. 
1691 Eason: 
Pontiac, Ml'48054 
Models ID and 4, 48K 
Two disk di;ives 
-$59.95--- +~- - 
Easy to ~se? ***** 
Good docs? ***** 
Bug free? ***** 
Does the job? ***** 

http:y_!__.1t


IS BECOMING THE SOURCE FOR TRS-80 SOFTWARE 

To convince those of you who have not purchased from us yet, we are offering the 
following SPECIAL BARGAINS that are just "too good to pass up": 

TALLYMASTER $54.50 
(By Prosoft · List price $79.95) A financial analysis and 
management program, designed for personal and small 
business use. TALLYMASTER makes it easier to deal with 
financial data by allowing custom-defined catego·ries and 
groupings of categories. Easier to learn and use than most 
" Cale" programs. Available on disk for Model I/Ill. 

ZORLOF II $49.50 
(By Anitek - List price $69.95) The ZORLOF II word pro
cessor gives you the best value for your money; it has many 
advanced commands and functions, and it supports 
special features on almost every popular printer brand. 

RPM DISK TIMER $16.50 
(By Prosoft • List price $24.95) This program will analyze 
your disk drive's speed, and report any problems.LOOS 5.1.4 $99.50 

SUPER UTILITY + $59.50 
THREE REASONS WHY JMG 
SHOULD BE YOUR SOURCE 

FOR TRS-80 SOFTWARE: 

1) QUALITY We guarantee the quality of the 
programs that we sell, and we 
have a 99% satisfaction rate. 

2) SUPPORT Programs we sell are fully 
supported by both the Publisher 
AND JMG Software. 

3) PRICE All products we sell are at a 10 
to 30 percent discount. 

Other Programs Available: 
Program List JMG 
DOTWRITER 3.0 s 79.95 s 59.50 
DSMBLR Ill 39.00 34.50 
EDAS 4 99.00 89.50 
DSMBLR & EDAS 138.00 119.50 
LOOS "SOLE" 25.00 . 16.50 
LOOS Utility Disk 39.00 25.50 
ELECTRIC WEBSTER 149.95 119.50 
FASTER & COMPRESS 39.95 32.50 

SUPREME RULER PLUS $26.50 
Our best selling program, a simultation/strategy game for one to nine players. 
By far the best game of its type available today. Requires 48K; supplied on 
Disk or Cassette. 

WRITE FOR OUR FREE CATALOGI 

TO ORDER: Please specify Model of computer, amount of memory you 
have. program(s) wanted. and method of payment. For Word Processors, 
please specify printer brand also. We accept Check, Money Order. VISA. 
MasterCard, COD, and gold. 

Please enclose $2.50 for shipping costs. We accept orders by phone or 
mail. 

OUR "TOLL FREE'' NUMBER: {416) 389·6086 
As they say, nothing is free. Every time you call "'Toll Free". it costs the other 
end S2.00. Since almost all long distance phone orders end up costing LESS 
than S2.00. we'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 S2.00 from 
your order! 

OUR GUARANTEE: P.O. BOX 598 
FALLS STATION, 

We sell only 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. 

NIAGARA FALLS, N.Y. 
U.S.A. 14303 

OR 

710 UPPER JAMES ST. 
HAMIL TON, ONTARIO 
CANADA L9C 2Z8 
(416) 389-60~6 ,, 126 

THE. FINE PRINT: 
Shipping Charges are S2.50 In North America, S5.00 overseas. 
All prices in U.S. Funds. 
Please allow t 10 2 weeks for Personal Checks 10 clear. 
Add $1.50 1or COD Charges. 
Model Ill programs will also run on Mod 4 In Ill mode. 
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Afcer you enter the command IBM
III at the TRSDOS Ready prompt, the 
program displays a short menu that 
includes the option to create a 1.0 
disk. When you've made that disk, 
you can copy programs and files on 
TRSDOS system disks from any disk 
in drive zero to the MS-DOS disk in 
drive I. 

You then can place the 1.0 disk in 
drive B on the 2000, with an MS-DOS 
system disk in drive A, the primary 
drive. The Model 200} reads the pro
grams on disk B and writes new ones 
to it . The Model III can read these new 
programs as well. 

While the 2000 can store daia on 
both sides of a disk, the Model III can
not. Because the 1.0 disk isn't a system 
disk, consider it merely an intermedi
ate vehicle for transferring programs 
between the III and the 200}. 

13esides formatting an MS-DOS 
disk on the Model Ill, the Transfer 
menu includes these options: a direc
tory read , displaying an alphabetic 
sort of MS-DOS files; a utility to copy 
MS-DOS flles to TRSDOS; a utility to 

copy TRSDOS files to MS-DOS; and 
an alphabetic sort of direcLOries. 

The Transfer program is easy to use 
and works well. Documentation is 
brief but. adequate . This intermediate 
method may not be the most conve
nient , but it gets the job done. 

The Convert Utility 
Once you've put a Model III Basic 

program on a 1.0 MS-DOS disk, it 
won't necessarily run on the Model 
2lXXl without certain modifications. 
Transfer's Convert utility aids in the 
conversion process. 

After extensive study of the Model 
2000's version of Basic, we discovered 
at least five major differences in the 
GW-Basic dialect. Yet Convert acts on 
only one of these differences and at
tempts to accommodate another. 

Model I/III progranuners have al
ways been spoiled by the no-space 
shoncut allowed in cramming Basic 
instructions together. The proper syn
tax includes a blank space after each 
reserved word. For example, the in
struction FORX = ITO100 is valid on 
the Model I/III but generates a syntax · 
error on the 2000. You must insert a 
space after the reserved words FOR 
and TO: FOR X =ITO 100 here. 

Transferring a long program over 
to the 2000 requires the time-consum-

Convert acts 

on only one offive 

major differences 


in GW-Basic dialect. 


ing task of adding spaces within pro
gram lines. The Convert utility takes 
the drudgery out of this task; this fea
ture alone makes Convert a useful 
tool. 

We tried to trick the utility into add
ing spaces where they dido 't belong, 

Program Listing 1. Test ofthe Conven uriliry. 

10 REH TES'l"ORl?ROGRAM 
2~ OPEN"R",l,"TEST/BAS:l" 
39 PRINT@70,"SORTING DATA" 
40 CMD"O" 

but the software author had taken that 
possibility inlo account: The program 
does not add unnecessary spaces. We 
used the line 

IO REM TESTORPROORAM 

to see if Convert would add a space af
ter the embedded keyword OR, but 
the program made no changes in the 
REM line comments. 

Still, the utility is incomplete. We 
wrote a test program (see Program 
Listing 1) and submitted it to Con
vert. The resulting program contained 
the necessary spaces, but Convert 
didn't make four other changes, any 
of which would crash the program on 
the 2000. The changes are: 
• You must replace the slash (/) sepa
rating a file extension from the main 
body of a file name with a period to 
yield TEST.BAS; otherwise, you get 
an error message that reads, "Too 
Many Files." 
•MS-DOS doesn't use drive designa
tion numbers zero, 1, 2, or 3. The pri
mary drive is A; the secondary drive, 
B. So you need to edit the Open state
ment t.o 

OPEN"R", I, "B:TEST.BAS" 

changing the slash to a period and the 
:1 to B:, placed before, rather than af
ter, the file name. 

•The PRINT@ command doesn't 
exist on the Model 2CXX). Locate Y,X, 
a sinlilar conunand, assigns row and 
.column numbers to place the cursor at 
any character position on the screen. 
You change the PRINT@ conunand 
to Locate by calculating the X and Y 
values. 
•Finally, it's obvious that you won't 
be able to translate certain instructions 
from one machine to the other direct
ly. Such is the case with PEEK and 
POKE since the memory map is dif
ferent. Also, the ipstruction CMD 
should be flagged and brought to the 
user's attention. 

The Convert program actually 
makes a mistake by changing CMD to 
the word SYSTEM. That works only 
when you change the Model II1 com
mand CMD"S" (taking you back to 
the TRSDOS Ready mode) to SYS
TEM. In our sample program we in
cluded the instruction CMD"O" 
(used to call an alphabetical sort rou
tine on the Model Ill). The Convert 
utility changed this . to SYSTEM 
"0"-improper syntax on the Model 
2000. 

PAT-1 Road Tests, 
Realigns Drives 

by Amee Eisenberg 

B efore I drop nearly a thousand 
bucks on a disk-drive diagnostic 

tool, I want to know that it's accurate, 
multi-functional, and easy to use. Dy
san's Performance and Alignment 
Tester (PAT-1) Model 450 is such a 
tool. Use it to test your disk drives and 
to realign drives that need mainte
nance. In both capacities this small 
black box is a giant. 

At its price, not including the $30 to 
$40 more for the digital diagnostic 
disks (DDD), PAT-I is not a product 
for a one-computer owner. Similar 
system-specific products can do the 
same job. PAT-l's virtue is its hard
ware independence. It can test drives 
for a number of different computers, 
from the TRS-80 Model I to the Tan
dy 2£XX>. It works on IBMs, IBM 
clones, and generally any disk drive 
(including 8-inch drives) that uses a 
standard ribbon cable connection. 
The person who maintains a fleet of 
computers, the computer store owner, 
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~MNITERM CDMMUNICATIDNS

( . - ' 

AV#ard Winning Softw~re! 


Reader's Choice Awards 
1st place for data communications 

80 Micro Jan, 1984 

Top Rated 
Micrqcomputer Software Letter 
r.1arch, 1983 

"OMNITERM is a beautifully designed program ..... 
Software Review March, 1983 

" It has become the standard for TRS-80 terminal software." 
80 Micro June/ July, 1982 

"The documentation is excellent." 
80 Microcomputing April, 1982 

··oMNITERM [is] a contender for the title of best in its class." 
l 

Byte Feb, 1982 

"I have to applaud the craftsmanship evident in the OMNITERM package." 
I lnfoworld Oct, 1981 

"OMNITERM has my vote as the top TRS-80 program available today." 
Microcomputing June, 1981 

OMNITERM. the professional communications package, has been winning top. 
ratings from revieyvers and users since 1981. We think we know why. 

SMART TERMINAL EMUIAl'ION AND FILE TRANSFER DESIGNED WITH USERS IN MIND 
OMN ITERM turnsyour personal computer intoa terminal OMNITERM is run from a single.main menu which keeps 
which can communicate with any other computer sys the user in control. You can run your printer. review the 
tem. mainframe. minicomputer. or microcomputer. text which· has scrolled off the screen. automatically dial 
OMNITERM can put you in touch with your company's and logon with a smart modem. and store all settings in 
mainframe. for example. or your branch offices. clients. a file for easy access. Whether you are a first time user of 
customers. and suppliers. You can send and receive files communications software or an expert. OMNITERM 
using the popular XMODEM protocol. run programs. use makes it easy to get the job done. 
electronic mpil systems. access remote data bases and 
information services. The applications are limitless. BUY WITH CONFIDENCE 

OMNITERM comes with complete. professional docu
COMPJO'IBILITY AND COMPLETENESS mentation and free telephone support. There are sample 
OMNITERM is a full featured program which offers com settings files for several of the most popular information 
plete control of the RS-232 settings. user definable car services and default settings to make it simple to get 
riage return. line feed and echoing. translation tables for started. You can buy OMNITERM with confidence since it 
all 256 characters. tharacter and line pauses as well as is proven software that has been winning praise from 
XON/XOFF. These and many other possible settings guar reviewers and users since 1981. 
antee that OMNITERM will communicate with any re
mote system using any modem including smart modems 
for autodial and logon. 

omniterm 
PROFESSIONAL COMMUNICATIONS SOFTW

,,,. 135 

ARE 

TRS-80 
Models I. Ill 
32K memory 

$95.00 

Minimum 

TRS·BO 
Model 4 

32K memory 
$95.00 

Requirements: 

TRS-80 
Models II , 

12. 16 
64K momory 

$175.00 

IBM PC/XT 

128K memory 
$245.00 

Soo you
49 Beec
(617) 85
CompuS
trademar

r doalor or call Lindbergh Systems. 
hmont Streel. Worcester. MA 01609. Telephone: 
2·0233, Source: TCA818, Delphi: LINDBERGH. 
.erve: 70310.267. IBM PC and IBM XT are regislered 
k& of IBM. TRS·SO is o trademark of Tandy Corporation. 

With at least one disk drive and an asynchronous communications board. 

,,.. See List of Advertisers on Page 195 

MasterCard, VISA, and C.0.0. 
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or Lhc freelance J :hnii.:ian should con
sider the PAT-I. 

The P AT-1 Syslc1 n 

PAT-1 comprises five parts: a 
hand-held black box Star Trek fans 
will immediately assodare with a Tri1 
Cordcr (see Phmo 2): a ribbon cable 
rhar connects tt~l box to vour disk 
drives; an t:xter ial power source; a 
Dysan DDD; an the PAT-I manual. 
The whole kir and caboodle weighs in 
at under live po~nds, makin~ it a nat
ural for the tet hnidan who makes 
house calls. Pop the lid on the box and 

PAT-I prcsentsl you with a 4- by 
4. inch matrix k ypad, a one-line dis
play screen, am . the place to plug in 
the rihhon cable that lets you hang up 
to two disk dri tts off PAI-I at the 
same time. 

The keypad has real buttons, not a 
monopanel , wi h the lirsc 10 keys 
numbered zcrc through nine; the 
other keys are labcllc<l as shown in 
Table I. 

Testing 

A disk drive, jTit is tu read and write 
to a disk corr <.:tly, must clamp the 
disk fimtly int · place, spin it at the 
correct speed. Iplace the read/write 
head accuratcl;vj on the disk, and re
peat that placc1nent with the utmost 
precision. The six te!.lS programmed in 
P/\T-1 's au ton atic sequence (see Ta
hie 2) give you 1ai1 accurate prolile of 
1hc condition of your drive . 

Index width land index timing (see 
Table 2) are rn~> closely related tests. 
Since all lor.:at ions your drive fmds on 
a disk are _ n:lat~ve to t~e disk's _index 
hole, the tune ~ takes for the dnve to 
read I.he index hole pulse and the time 
between pulsel are crucial to correct 

Key F nclion 

Zero-9 r.111cr any nurncrkal input 
le~ l program~ rt"quire 

SE() Initializes preprn"-rammed 
cx~n:ise w t"v.1l11a1c drivc's 

-~ RST--~--- - - - 

ENT E~11er 

DEL Df lcrr 
Ali'J Abori 
TKO ·1 ~ack L<.!rn: rdocaies drive's 

rf 1J/ w1 i1c head to track 
1. ro on disk 

Table I . PA r. I \ lwv!'arl anti msocialed 
.func1ions. 

Test Function 

Centering Checks that disk is properly seated in drive; if not, other test re
sults suspect 

Spindle speed Indicates rotations per minute (rpm) at which drive spins disk 
~____ ___iR._~ = 300 rpm); also reports speed in milliseconds per revo

lution - - - - - - - - - - - - - - - - - - - 

Index pulse width Measures time it takes index hole to pass detector 
Index timing Measures time from start of one index pulse to start of next 
Radial Checks distance from spindle to location of clrive's read/write 

head 

Azimuth Checks for an&)e of head relative to disk 


Table 2. Tes/S programmed in PA T-1 's automatic sequence (SEQ) . 

Photo2. Dysan'sPAT-1. 

disk testing. The information these 
tests generate helps confirm the fmd
ings of the centering and spindle-speed 
tests, since any eccentricity in the disk 
adversely affects the index width and 
timing measurements. Radial and 
azimuth, tests for the drive's head 
alignment, give you information you 
need to optimize the drive's ability to 
read and write magnetic pulses on the 
disk. 

Beyond its preselected test se
quence, PAT-1 has a repertoire of 18 
more exercises that diagnose every as
pect of your disk drive's abilities (see 
Table 3). These additional commands 
"road test" your disk drives. Accordi
on, for example, is a torture test that 
sends the head from tracks 39 to zero, 
to 38 to I, to 37 to 2, and so on, in 
waning sweeps until it arrives at the 
middle, then waxes back to its longest 
sweep. This pattern continues until a 
seek error appears (the drive can't find 
the track) or you press the abort 
(ABT) key. 

Accordion, in concert with other 
tests like step-rate (which searches for 
the fastest speed at which the head can 
move) and the random seek tests: 
(which randomly try to read, or read 
from and write to the disk) ensure that 
your drives really can take it. If you've 
spent time tracking down a problem 
that only shows up when the repair 
person's not around, then you'll ap
preciate PAT-1 's thoroughness when 
examining a drive. 

Using PAT-1 

PAT- I lets you set up the physical 
parameters of the drive under consid
eration before you begin testing, then 
remembers those parameters for the 
duration of the exercises. Its default 
parameters include a 40-millisecond 
(ms) step rate and a 15-ms seek settle 
for a drive set to read a 48-tracks-per
inch (fPI), single-density disk. The first 
option PAT-I presents on power-up is 
resetting these default parameters. 
PAT-1 defaults to zero retries of any 
given test, but may be set to retry up to 
9'J times. 

Since the diameter of a track close 
Conlinutd on p. 186 
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The DOS 

by John B. Harrell III 

hat is a disk operating system (DOS) and what can 
it do for you? Basically, all computers require some 

system in order to function in and communicate with 
their environment. In the early days of the Model I (Level l and 

Level II), an excellent read-only memory (ROM) executive provided 
the Basic interpreter and cassette operating system at a touch uf the 

power-on switch. 
With the advent of the disk drive, the system's complexity and man

ageable resources changed significantly. The DOS is the collection of 
programs that control the computer's behavior, interpret command in

put, and manipulate data tiles on the disk. It also manages control over 
your program's requests for system resources and other automatic process

es (interrupts). 
DOSes fall into one of three categories: single-user systems (such as TRS


DOS), multi-user/ multi-tasking systems (such a~ XENlX), and real-time oper

ating systems (such as a manufacturing process control system). Here 1 explore 


only single-user operating systems for the TRS-80 Models I, III, and 4. These sys

tems support one user and one termiual, and perform only one task at a time. 



Dilemma 
Choosing the right disk operating systen1 
for your applications can be arduous. 
Here's help in finding the DOS 
that's best for you. ~ 



The first operating system was the 
TRSDOS 2.X series for the Model I. 
This system is primitive by today's 
standards and was originally plagued 
with errors . Tandy released numerous 
versions of TRSDOS over a brief period 
of tin1e in an attempt to correct the 
problems. 

Tandy's successors to Model I TRS
DOS didn't fare much better. This sys
tem was succeeded by the Model m 
disk operating system, the TRSDOS 
l .X series, and by the double-den~ity 
version of the Model I system (TRS
DOS 2.700) . Several other manufac
turers consequently introduced popular 

Radio Shack-compatible DOSes that 
I'll also discuss here. 

This article is not an attack on or an 
endorsement of any one DOS. If I put 
50 people in the same room and asked 
them to justify their choice of a favorite 
DOS, they would have 50 different rea
sons why one system was better than an
other, and each reason would be valid 
from the user's viewpoint. 

However, for purposes of compari
son, I've used the Model 4 DOS (TRS
DOS 6.2) as my base in this article and 
in the Table because it's the latest Z80 
technology. I will consider other alter
natives for the Model 4 and the major 

operating systems for the Model I/III. 
I will present the features of eacl 

DOS to help you choose the one that' 
right for you. Along with its features 
I'll consider its compatibility with othe 
commercially available software anc 
other disk fonnats. 

I'll also indicate the type of user fo 
which each system is best suited. My cri 
teria include how well the operating sys 
tern does its job, how much you have tc 
know about computers to use it, hov 
much you have to know about the DO~ 
to use it, and how much technical infor 
mation about the system is available fo 
advanced programming applications. 

Table. Features of the major Model 1111114 DOSes compared. 

Openuinjl S)·st•m 
Applialble Command in DOS 

.-~lure TRSUOS 2.J TRSDOS l.J TRSUOS 6.2 LOOS S.1.4 OOSPLUS J.S NEWUOSllO MULTll>OS <..:PI M Plu 

Concatenale 1he con1enL\ 
of one me 10 ano1her Append Append Append Append Append Appo:nJ Append PIP 

Change file parame1ers 
(password, pro1ection) ATTRIB ATTRIB ATTRJB ATTRIB ATTRJB ATTRIB ATTRIB Set 

Change paramelers of a PROT PROT 
di' k (name, password) (limi1ed) (limiled) ATTRIB ATTRIB PROT PROT PROT Set 

Specify nu1oma1 ic s1anup 
Proc:edun: AUlo Aulo Aura Au10 Auto Au1 0 Auro S11hmi1 

Provide n11rror-1mage QFB/ 
rnpb of Ji,i.., Backup Backup Rack up Backup Rack up Copy Rack up COPYOI ~ 

Provide mulllple file5 Copy Copy/ 
copying-~ingk .-onunand (limi1ed) Backup Backup SYSGEN \.opy PIP 

Perform a sof1wnre BooI/ CTL·C 
re<iel of compurer 8001 Boot Dool lloo1 Dead Warm ST 

Build a file of ASCII 
dn1a (for JCL) Build Build Build Build Build ED 

Clear 1 he video screen CLS CLS CLS CLS CLS 

Sman 1erminal software 
for RS-232/ modem COMM LCOMM 

Copy a file I rom input 
to ou1pu1 device Copy Copy Copy Copy Copy Copy Copy PIP 

Create and pre-allocate 
me Spal:e Create Create Crca1e Crca1e Crea to: 

Set system dale Date Date Date Date Date Date Date Date 

Dynamic, i111o:n11:tive 
debugging system Debug Debug Debug Debug Debug Debug Debug DDT/SIC 

Display Sysrem Device Device (non Foree/ P DRIVE/ 
status and da1a paths functional) Device CONFIG Rou1e Device 

Display disk directory lJIR (no CATI CAT/ DIR/ 
and space usage usage info) DIR DIR DIR DIR DIR DIR Show 

Execu1e a command language Do/ 
procedure Do Do Do Do/EX Chain Do Sub mil 

Copy selected memory areas 
10 a Ji,k file Dump Oump Oump Dump Dump Oump Dump Save 

Link 1oge1her 1wo devices Dual Link Device/ 
for inpul or ourpul (limited) Link Link Join (limited) Get / Pu1 

LiSI 1he con1en1s of a Listi LiSI/ 
file 10 display/ primer Print List List List List List Print PIP 

Load a machine-language DDT/ 
file into memory Load Load Load Load Load Load Load SID 
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TRSDOS 2.3 
Early Model I disk owners could best 

classify their experiences with TRSDOS 
2.3 as a stormy love affair-the rela
tionship ranged from very good to terri
ble. TRSDOS 2.3 relieved the l,!Ser from 
the uncertainties of the cassette recorder 
and provided all the basic functions re
quired to manipulate data on disks (see 
the Table). 

TRSDOS 2.3 introduced vagaries of 
its own that caused spurious system 
crashes and losses of entire disks of da
ta. These problems persisted through
out the Model I's production run; they 
caused many users to flee to the first 

of the new wave of products-NEW
DOS2l by Apparat. 

Apparat's first entry into the disk op
erating system field provided a revised 
and enhanced copy of TRSDOS. This 
system was the forerunner of the NEW
DOS80 series and the start of a major 
enterprise for software houses. NEW
DOS21 was basically a much improved 
version of TRSDOS 2.1; I'll further 
discuss Apparat's contribution to this 
field when I study NEWDOS80. . . 

Radio Shack's last venture in the 
Model I arena was the introduction of a 
DOS that supported their double-densi
ty modification. Arriving on the scene 

after release of the Model III and many 
of the third-party operating systems, 
TRSDOS 2.7DD is only a modified 
Model I/III DOS that isn't truly com
patible with either system. 

You can find many of the new fea
tures incorporated into the Model III 
DOS in this system. However, Tandy's 
lack of support for double-density oper
ation and failure to maintain compati
bility with the Model I single-density 
format and system entry points destroy 
this system's usefulness. 

In summary, the Model I TRSDOS 
versions offered a respite from the cas
seue recorder, but for anyone other 

Applicable Command in DOS 
Operating System 
Feature TRSUOS 2.3 TRSDOS t.3 TRSDOS6.2 LDOS S.1.4 DOSPLUS3.S ~EWDOS80 MULTIDOS CP/M Plus 

Rc:serve memory locations 
and change parameters Memory Memory System HIMEM TOPMEM 

Make minor corrections to Zap/ DDT/ 
disk mes Patch Patch Patch Patch SUPERZAP Patch Patch 

Bulk deletion of selected 
disk files Pur~c Purge Purge Kill Purge Erase 

Delete a file and return 
allocated disk space Kill Kill Remove: Kill Kill Kill Kill Erase 

Rename a file or the 
file's extension Rename Rename Rename Rename Rename Rename R..-name Rename 

Read anocher system's C.onvert CONY/Repair CONV/Repair Convert PDRIVE \'FU/ 
disk formal (Model I) (Model I/Ill) (Model l/110 (Model I/Ill) (limited) Convert 

Reset a system device to Force/ Join Link/ Device/ 
its original condition Route Reset Reset Reset Route Route Get/Put 

Route the data from/ to Route Route Route Uevlce 
one device to/ from another (limict:t.I) Route Route Force (limited) (limited) Get/Put 

Activate special driv..-rs 
for ~ystem devices Set Set Assign GENCOM 

Set or change par.unet('rs uses Set RS-232 SETCOM SETCOM ~cup/ 

for RS-232 serial 110 SETCOM SETCOM with driver (Model Ill) (Model Ill) (Model Ill) Device 

Change keyboard driver (uses a (uses a 
parameters SETKI filter) driver) Kl::YBRD Setup 

(u~a 

Spool data 10 a device Spool Spool driver) Spool 

Change: system configura- System/ PDRJVE/ CONFIG/ Ser up/ Set / 
tion. dri\"e configuration SYSGEN System System System KEYBRD SETDEF 

Set system time Time Time Tim(' Time Tune Time Time Date 

Select a verification 
after each write operation Verify Verify Verify Verify Verify Verify Verify 

Filter the transfer of 
infom1ation to/ from device Filter Hiter F'Llter 

Format a blank or old Copy/ 
disk for USC Fonnat Format format Format Format Fonnal Format COPYDISK 

Forms control of Forms (uses (uses a Fonns Setup/ 
printer output Forms a filter) filter) Fomis (Model Ill) Forms Device 

Display disk f rec space Free (disk Free (map free (disk Free (disk Free (disk Show (only 
and disk allocation map sp~ only) only) Free Free SJ>IM.-C only) space onlv) space only) space) 

DU;play on-lin(' hdp 
information Help Help Help Help Help 

Display a listin& of all 
library commands LIB LIB LIB LIB LIB LIB LIB 
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than the beginner, serious use of this 
system was hampered by the many soft
ware deficiencies that remain in the 
code today and by the almost total lack 
of technical information available from 
Radio Shack. Early users developed 
many tools to overcome this significant 
shortcoming, some of which were al
most as misleading as the code was er
ror-prone. 

TRSDOS 1.3 
TRSDOS 1.3 evolved from the Mod

el l's DOS as a "fully upward compati
ble" system. While this is partially cor
rect-the system entry points are similar 
and the functions are a superset of the 
Model I system's conunands-nothing 
could be further from reality. 

TRSDOS 1.3 was designed to sup
port the expanded capabilities of the 
Model IIT, primarily its double-density 
operation and a more powerful Basic 
interpreter in ROM. Many features of 
the computer and the operating system 
are incompatible with the Model I. 

As with Model I TRSDOS, Tandy 
marketed numerous versions of TRS
DOS 1.3 to correct a multitude of prob
lems. To date, many bug.$ still exist, 
causing problems with the software de
veloped for it. 

Like its predecessor, TRSDOS 1.3 is 
of limited usefulness to Model III users. 
While its authors included many new 
DOS commands in the system in an at
tempt to increase its power and flexibili
ty, the enhancements failed to over
come its incompatibility with other 
similar systems, its inherent problems, 
and its generally sluggish response. 
Again, I don't recommend this system 
for anyone but the beginner. 

TRSDOS 6.2 
With the advent of the Model 4, Ra

dio Shack demonstrated a significant 
departure from previous marketing 
practices. The DOS distributed with the 
Model 4 was written by an independent 
firm and bore no relationship to its pre
decessors for the Models I and III. 

TRSDOS 6.2 is a derivative of the 
LDOS family (distributed by Logical 
Systems Inc., 8970 N. 55th St., P .O. 
Box 23956, Milwaukee, WI 53223), and 
was completely redesigned for the 
Model 4. · 

It incorporates many sophisticated 
features commonly found on more ex
pensive computers. In addition, it uses 
the Model 4's new architectural con
cepts while providing you with a sound 
and dependable operating system for 
almost any application. 
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For those of you using hard disk 
drives on a Model I/III, TRSDOS 6.2 is 
closely related to Radio Shack's Hard 
Disk Operating System. That system is 
actually a version of LDOS licensed to 
Radio Shack for distribution. · 

The Model I TRSDOS 
versions offered a 
respite from the ~tte 
recorder, but for anyone 
other than the beginner, 
serious use of this 
system was hampered by 
the many software 
deficiencies that remain 
in the code today and by 
the almost total lack of 
technical information 
available from 
Radio Shack. 

While TRSDOS l.3's 
authors incorporated 
many new DOS 
commands into the system 
in an attempt to increase 
its power and flexibility, 
the enhancements did 
not overcome its 
incompatibility with other 
similar systems, its 
inherent problems, and its 
general sluggish response. 
I don't recommend this 
system for anyone but the 
beginning user. 

In addition to a number of new com
mands (see the Table), TRSOOS 6.2 
supports other valuable features, such 
as full device independence and redirec
tion, comprehensive device filtering 
capabilities, an extremely capable tele
communications program, and a com
prehensive Basic interpreter. 

The T RSDOS 6.2 Basic interpret~ 
incorporates the features of Microsoft 
MBASIC interpreter series. This allo~ 
much more powerful programmin 
structures and provides virtual compat 
bility with any other computer opera! 
ing the MBASIC interpreter (such as th 
Model 2000). Microsoft's interpreter 
also the prevalent one used undc 
CP/M. 

This switch to a new interpreter ru 
been the subject of some controvers 
and criticism. So many programme1 
have written software for the Mode 
I/III using the techniques provided i 
the TRSDOS reference manual for ir 
creased operating speed (i.e., compre1 
sion of all the blank characters from th 
text, and POKES and PEEKs in the or 
erating system) that conversion to Moc 
el 4 Basic is a monumental task. Bt 
don't let this deter you-the power yo 
get from the Model 4's higher cloc 
speed and greater capabilities for stru< 
tureq programs make it all worthwhile 

Some other extensions of TRSDO 
6.2 require mention. The Model 4 
architecture is significantly differer 
from that of the Model I or III. The m< 
jor difference is that the Model 
doesn' t have an installed ROM contair 
ing systt:m fonctions or a Basic inte1 
preter. It is structured as a 64K ZS 
computer, similar to its larger famil 
members-the Models II and 12. 

Logical Systems has already tram 
ported TRSDOS 6.2 to the Models J 

and 12 under the product name U 
DOS 6.2. I haven't tested this systerr 
but the distributor claims that Model 
software runs on the Model II/12 und( 
LS-DOS 6.2 with no changes. Logic: 
Systems also provides the system 
source code to OEMs for transport< 
tion to other Z80 computers. Are w 
lookjng at the successor to CPIM? 

A well-written user's manual doc1.. 
ments the features of TRSDOS 6.2 an 
the Basic interpreter. Also, a technic; 
reference manual available from Radi 
Shack fully documents the system f ~ 
tures required by advanced prograrr 
mers and applications designers. Th 
cost of this documentation is minirm 
and its availability is a significant depai 
ture from the principles Tandy used t 
market earlier DOSes. Logical System 

· has recently released the TRSDOS 6. 
source code as well. 

TRSDOS 6.2 is also directly compat 
ble with Model I single-density disk fo1 
mats and with LDOS Model Vlll do1.. 
hie-density f onnats. You can indirectl 
ace~ other fonnats (such as NEW 
DOS80 double density or TRSDOS 1.3 
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by using the Model 4's Convert utility 
or by copying disk files to single-density 
disks and reading them with the system. 

TRSDOS 6.2 is a full-featured DOS. 
Don't let that scare you if this is your 
first experience with a computer. The 
basic operations are simple and easily 
understood after a few hours of reading 
and experimenting with the system. 

Don't be deterred if you're a more 
experienced programmer either. This 
system has plenty of features available 
for even the most experienced user. I'm 
constantly learning new capabilities of 
TRSDOS 6.2. 

LDOS S.l.4 
TRSDOS 6.2's nearest relative is 

LOOS 5.1.X for the Models land III. It 
is available through Radio Shack and 
from Logical Systems. 

LOOS 5.1.X is one of Radio Shack's 
first departu res from software devel
oped in-house. As I mentioned previ
ously, LDOS was first adapted for 
Radio Shack's hard disk installation 
because it was one of the first DOS
es to support this option easily and ade
quately. 

If you compare the features in the 
Table, you'U see that this system is simi
lar Lo TRSDOS 6.2. In fact, my first 
experiences with TRSDOS 6.2 were 
without reference to the operator's manu
al-I was able to rely almost completely 
on my familiarity with LOOS 5.1.4. 

The mos! noticeable differences be
t ween the two systems include the Basic 
interpreters, the size of user workspace 
(TRSDOS provides more), the video 
appearance (the Model 4's screen is 80 
character~ wide by 24 lines long), the 
Model 4's higher clock rate (twice the 
speed of the Model lll's), and LDOS's 
lack of an on-line, interactive Help fa
cility. 

LOOS is data-compatible with TRS
OOS 6.X -fonnatted disks, allowing a 
complete interchange of information 
between the two modes of operation on 
the Model 4 without difficulty. This is 
exceptionally valuable in transporting 
software from the Model III mode to 
the Model 4 mode under TRSDOS. 

- -fMachine-laAgt1age-seftware is-generak 
ly not transferable to the Model 4 mode 
unless you rewrite it to conform to 
TRSDOS 6.2's standards.) 

Like T RSDOS 6.2, LOOS has a 
wealth of infonnation available. Logi
cal System' s policy is to provide as 
much information as possible to assist 
you in using this powerful DOS. Unlike 
TRSDOS 6.2, the LDOS manual con
tains all this information. 

LOOS 5.1.4 is a fully supported DOS 
with quarterly technical information 
available from LSI. Given all this tech
nical material, this system initially ap
pears to be too difficult for the begin
ning user. I feel that this isn't the case 
at all. 

LDOS has something for every
one-the beginner will find the system 
forgiving, and it easily accomplishes 
each task. The experienced user will 

· TRSDOS 6.2 is a full
featured DOS. The basic 
operations are simple and 
easily understood after a 
few hours of reading and 
experimenting with the 
system. This system also 
has plenty of features 
available for even the 
most experienced user. 

LDOS is a particularly 
good, well-rounded 
system, offering the 
beginner powerful tools 
with which to experiment 
and learn. It also 
offers the advanced 
programmer or 
applications designer a 
firm base for software 
implementation in a 
reliable and capable 
environment. 

-1ind contiru..tin.2 challenges and a greater 
understanding of operating systems in 
the accompanying technical material. 

Most software is compatible with 
LOOS, but some exceptions do exist. 
First and foremost, LDOS makes exten
sive use of drivers and filters to enhance 
the DOS. 

Using drivers and filters is an old con- , 
cept. Each peripheral device requires a 
driver to communicate with the com

puter and to provide the functions nec
essary to deal with the device's special 
features and requirements. A filter is a 
special-purpose code segment placed 
temporarily between the device and the 
driver. To avoid rewriting the entire 
driver, you can use a filter to perform 
specialized functions for a particular 
device. · 

LDOS's drivers and filters load and 
automatically relocate themselves to 
high memory. Software that doesn't 
honor the contents of the high memory 
protection address compromises the in
tegrity of the operating system by over
writing these protected areas: 

Secondly, software that uses non
standard and undocumented calls to the 
operating system (such as early TRS
DOS 1.3/2.3 software) will probably 
fail. LDOS doesn't guarantee support 
for any funcHon in any operating 
system other than those functions 
similarly documented and identified in 
the LDOS technical reference section. 
This isn't a hindrance; this section 
documents many more calls than you 
can find in similar sections of other 
DOSes and includes all TRSDOS func
tion calls. 

LDOS is a comprehensive, well
rounded system, offering the beginner 
powerful tools with which to experi
ment and learn. It also offers the 
advanced programmer or applications 
designer a ium base for software imple
mentation in a reliable and capable en
vironment. 

LOOS requires no more user knowl
edge than TRSDOS 6.2. You can learn 
basic functions quickly and simply by 
reading the documentation and trying 
its many examples. 

DOSPLUS 3.5 
DOSPLUS 3.5 is the latest operating 

system for the Model I/Ill from Micro
Systems Software lnc. (4301-18 Oak 
Circle, Boca Raton, FL 33431). It's a 
radical departure from the other sys
tems developed by Micro-Systems Soft
ware. Earlier versions of DOSPLUS 
(the popular version 3.4, for example) 
operated in much the same way as 
TRSDOS 1.3/2.3 did-internal device 
drivers, no---rnfers, anU---rrumm----a!device - 
independence. 

Of the major systems, DOSPLUS is 
closest to the LOOS family and, conse
quently, is fully data compatible with 
LDOS and TRSDOS 6.2. As the Table 
indicates, DOSPLUS contains almost 
all their standard features. In fact, the 
differences between these two families 
are difficult to distinguish. 
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Why DOSes Disagree 


Several important elements affect 
DOS compatibility: physical disk 
format (both directory and data 
area), density of the normal working 
medium, ability of the DOS to per
form automatic density recognition, 
similarity of DOS entry points, and 
DOS device handling. 

Disk Fonnat and 
Media Density 

The first key factor that you must 
consider when implementing a DOS 
is the format and layout of the disk 
itself. This is the predominant area 
of incompatibility among TRS.-80 
operating systems, particularly those 
that are part of the Radio Shack 
product line. 

The TRSDOS 2.3 disk format uses 
a granule (the smallest block of disk 
allocation) of five physical sectors of 
256 bytes. Since each track on the 
disk can hold 10 sectors, two gran
ules can be allocated per track. 

This allocation scheme remained 
standard through several other sys
tems (NEWDOS21, NEWDOS80 
1.0, and so on) until the introduction 
of the Model I double-density con
troller and the Model III computer. · 
Although storage density doubled, 
you couldn't write twice as much on 
the disks as before. 

This is a physical limitation of the 
floppy disk controller and the 
amount of control bytes that the disk 
must store for a track format image. 
Because of this additional overhead, 
yoµ can write only 18 sectors on each 
track in double-density format. 

This strange number of sectors is 
the predominant reason for most 
DOS incompatibilities. How can you 
best format the sectors on a track to 
most effectively use the disk? TRS
DOS 1.3 provides one alternative: 
Allocate space in granules of three 
sectors, providing six granules per 
track with no single-density support. 

The LDOS/DOSPLUS families 
use another alternative. They use the 
standard allocation scheme to sup
port single-density media: six sectors 
per granule (three granules per track) 
in double-density mode. LDOS's 
phrase "cylinder" is technically 
more correct; a cylinder is the callee-

by John B. Hll!Tell m 

tion of all tracks that the computer 
can read without repositioning the 
disk heads. 

NEWDOS80 uses a third method 
that allocates granules with five sec
tors of disk space no matter what the 
disk density. This method doesn't 
easily fit the double-density track
hence, the birth of the term "lump." 
Apparat defines a lump as the func
tional equivalent of a track normally 
containing two granules of storage. 
The user can redefine the number of 
granules per lump. 

Another major area pf incompati
bility is the directory. Again, the 
most incompatible features exist in 
the Radio Shack DOSes. TRSDOS 
1.3 manages the granule allocation 
map and handles the end-of-file 
marker totally differently from the 
other DOSes. The password encode 
routine is also different. 

For one DOS to be able to read 
another's directory, it must know the 
disk location and entry format. Bar
ring TRSDOS 1.3, the operating sys
tems obey the general well-defined 
rules of TRSDOS 2.3. Additional 
features shouldn't interfere with the 
directory's basic functions. 

Locating the directory is another 
matter. Most DOSes record the di
rectory's track location in byte 3 of 
the boot sector. The track start loca
tion in NEWDOS80's boot sector is 
a lump start location that doesn't 
necessarily corresppnd to the begin
ning of any track. LDOS and DOS
PLUS use the middle track (normal
ly.track 20 for a 40-track disk), while 
the other DOSes use track 17 as the 
directory starting track. 

System Function Calls 
The next major area of incompati

bility is system function calls. A ~ys
tem function call is an address that 
the DOS's documentation says will 
yield a specific result for any given 
call or in".ocation. This can include 
simple functions such as adding two 
numbers or complex functions such 
as opening and writing to a file. 

Not only must you consider the 
OOSes individually in this area, but 
you must also consider the machine. 
Most DOSes have a basic kernel of 

functions that are identical with oth
er DOSes. The more sophisticated 
the DOS, the more complex the 
function s. Unfortunately, other op
erating systems don't usually imple
ment these functions at compatible 
addresses. This is obviously the case 
in newer systems such as LOOS and 
DOSPLUS. 

Not so obvious are the subtle dif
ferences in all DOSes due to hard
ware changes between the Models I 
and Ill. These hardware differences 
give the functions outside the basic 
kernel incompatible addresses. Pro
grams using DOS's advanced func
tions don't run on the other model's 
version, let alone on another DOS. 

To complicate this further, TRS
DOS 6.2 uses a supervisor call (SVq 
to communicate with the Model 4. 
It contains no standard addresses for 
communication, and Model I/Ill 
software doe~'t run on the 4 without 
total revision of the input, output, 
and other system calls. 

LOOS also has this feature, letting 
you develop software and move it to 
the Model 4 with few changes. This is 
the general method of implementa
tion for a major computer system, 
and the beauty of it is that you don't 
have to rewrite your software to ac
commodate revisions in the DOS. 

Device Handling 
Finally, the DOS's use of physical 

resources is vital. Each system has an 
integrated software package that al
lows communication with peripheral 
resources. 

Implementation of device-inde
pendent drivers is an exceptionally 
powerful feature. Unfortunately, it 
makes obsolete any software that ig
nores the possibility of device inde
pendence. 

For example, if LDOS routes all 
printer output to a disk file and the 
printt:r is off, routine calls to print 
characters function normally. If the 
program bypasses the printer device 
control block (DCB) and does its 
own output at the printer output 
port, the computer hangs up waiting 
for a printer-ready condition when 
output via the printer DCB would 
have succeeded.• 
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One distinguishing feature concerns 
the system configuration dui-ing initial 
loading. Under LOOS, loading a con
figuration file is automatic if a file is 
present on the system disk. DOSPLUS 
requires that you load the configuration 
file as a system command function; you 
can specify this with the Auto com
mand. 

The strength of this option lies in the 
fact that the operator can change the 
system configuration at will without re
setting the system simply by using the 
name of a configuration file as a com
mand. LOOS has no provision for this 
feature. 

DOSPLUS also lets you specify a 
number of commands on a single com
mand line. You can specify some very 
powerful command sequences without 
resorting to a do-file. 

The DOSPLUS distribution disk 
comes with two Basic interpreters: one 
with Micro-Systems Software's full en
hancements and the other with a tiny 
Basic providing more program space. 
DOSPLUS Disk Basic is loaded with 
special options that afford you the 
easiest programming experience. For 
example, you can use names ac; the tar
get of GOTO and GOSUB statements 

instead of line numbers, and the error 
messages are the best I've seen. 

The distribution disk also contains 
some powerful utilities. Software such 
as DISKZAP, DISKDUMP, DIR
CHECK, Map, and Restore should be a 

DOSPLUS provides more 
support for the user who 
is technically oriented. Its 
many features for disk 
editing and its additions 
to Basic will be lost on 
the first-time user. It also 
is an easy and friendly 
system to use. 

part of any serious programmer's li
brary. 

DOSPLUS does have some undesir
able features . I don't like its job control 
language (JCL) facilities. LDOS can 
provide full parameter substitution and 

conditional execution through compiled 
JCL procedures. DOSPLUS offers the 
same capability, but you have to exe
cute a procedure JCL/CMD to load a 
driver into high memory. And you have 
to use two different commands: Do for 
the nonnal command line file and EX 
for the special JCL file. 

Another serious limitation is the way 
DOSPLUS filters system devices. I'll 
call the two distinctly different methods 
of filtering a device " active" and 
"passive." 

The active filter can intercept any da
ta transferred to or from the device and 
perfonn a discrete action on it. For ex
ample, in LOOS this method activates 
and uses the functions in the MiniDOS 
filter; the fil ter intercepts clear-shift 
keys and activates the appropriate ac
tion routine. 

DOSPLUS uses the passive filtration 
method. This provides for character 
translation by performing a table look
up operation. DOSPLUS intercepts a 
character and passes the matching byte 
in a table as the translated character. 
This method severely limits the exten
sions to the system that you can link in 
as part of the device handler routines. 

DOSPLUS's technical documenta
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tion is also superior. It supplies com
plete details about all facets of the sys
tem for the casual reader and for the se
rious programmer. Unfortunat~ly, this 
information is disorgaruzed and doesn't 
contain an index to help you locate ma
terial in the reference manucil. 

DOSPLUS is very sirnil$" to LOOS 
and TRSDOS 6.2. This system provides 
more support for the technically orient
ed user. Its many features for disk edit
ing and its additions to Basic will be lost 
~n the first-time user. It also is an easy 
and friendly system to use and supports 

I . 

any type of applications software within 
those stipulations I've mentioned for 
LOOS. 

NEWDOS80 2.0 
NEWDOSSO is an extension of Ap

parat lnc.'s (4401 S. Tamarac Parkway, 
Denver, CO 80237) first venture into 
operating systems for TRS-80s, NEW
DOS21-moqified code from the origi
nal TRSDOS 2.1. 

NEWDOSsO , is a completely rede
signed system. It supports the Models I 
and III in single~ and double-density 
disk formats, and a wide variety of disk 
types. One version of the system sup
ports hard disks. Unfortunately, in spite 

of this sophisticated ability to handle 
many disks, NEWDOS80 can' t auto
matically recognize disk density. 

It also uses nonstandard concepts of 
"lumps" to format a double-density 
disk in a totally incompatible manner. 

Based on its features, 
similarity to TRSDOS 
1.3/2.3, and smaller 
volwne of technical 
information, NEWDOS80 
is ideal for the beginning 
disk user who is interested 
in extending beyond 
basic TRSDOS. 

Lumps are units of disk allocation that 
NEWDOS80 uses in place of the more 
common track or cylinder (see the side
bar, "Why DOSes Disagree," for 
further information). 

If you look at the Table, you'll note 

that NEWDOSSO contains many of 
TRSDOS 6.2's features; as such , Ws a 
powerful addition to your software li
brary. One of its nicest features is the 
stringent compatibility Apparat tried to 
maintain with the older TRSDOS ver
sions while producing a new and power
ful system. Many software packages 
Lhat won't · run under LOOS or DOS
PLUS nm without modification under 
NEWDOS80. Apparat is to be com
mended for this effort. 

Serious limitations do exist in the sys
tem, primarily in the areas of extensions 
to device drivers and filters . LOOS and 
DOSPLUS can easily extend the capa
bilities of devices, but NEWDOS80 has 
no such provisions. Also, it doesn't 
have an easy method for adding a filter 
to a device. 

Another deficiency is that NEW
DOS80 allows only limited device inde
pendence and input/output redirection. 
You can establish routes, but they're 
primitive and limited. For example, no 
command allows simple linking of the 
printer and display output devices, such 
as you can accomplish with TRSDOS 
1.3's Dual command. 

NEWDOS80 'has relatively limited 
JCL capacity. You can concatenate 
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• Fu// & 0 Pagl! Scrolling • True Mirror lmagcs • Automatic ll'ide E111 ry Mode • Tone BeeJl.< & Sig11.1ls 
• Superb 1Wa1111;t/ \.V/ Fxampks • Easy To Learn & U.>e • 3 User Sdcctablc U11d1trlines • J User Selectable 01,erlays 
• /8k Foll/ De.< ig11 U tility (Z -80) • Super Fast Text E111ry • Bu.1i11 css Fonm & r.mphs • Sub & S11per.<aipti11g 

AVAILABLE FOK All EP SO N MX + FX + RX , MIC 92 + 82A , All l'ROWRITER, 8510A, NEC 8023, All GEMINI 10 + 15. Comes wi1h 
130 pagc· l uo~e kaf manual. ~onunakcr Ut ilit y, 5 fonts (1 500 cha rnctc1s) . PRICE = $99.00 Disk Mod 1,3,4. + $4Shipping & Handling. 

Jlrush Jfen!aye 'lJ1jilaf Ou/fine 7Jorders 0hapes 

Scriplr - Turns Scriplsit imu a fu ll word processing system by providing complete pri111cr support for the following printers MX 80 + FX 
80- IJ>-4+ 8 - OMP 200+400 - DW2 - PROWRITER - CIOTH SSIOA :____ GEMINI - MICROl .IN E - FEATUHES on most versio ns 
j11d11de Emphasized. Double Strike, access a ll available 1ypcs1yles. change character widths, sub a nd super scrip1. pausing. do1 lincspacing changes . 
Edi ting. M<jcru·,, r>OS Rccn1ry. Send a ny Code to prin ter , Suppons (ALL Graphlrax Functions. - most M id-Line), DIAL-A-PRI NT, Form 
Lett ers, Print to vi deo only for trial pagination and much much more. Available with version~ for Models 1,3,4 on DISK/CASSETTE for $40.00 
with leachi ng programs and a 66 page manual. / l'rint .<iwrpks aniil"lik·on reqrut.<1} 
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ELECTRONICS 


MODEL4 MODEL 16 MODEL 12 

MOD 2000 W/MONO MONITOR . . ... . . 2299.00 
16K MODEL 4 ......................779.00 
64K MODEL 4 2 DR RS 232 ........... 1579.00 
64K MODEL 4 PORTABLE ..... . . . . . . 1379.00 
BOK MODEL 121 DR ............ .. .. 2189.00 
BOK MODEL 12 2 DR . ... . ...... .. . .. 2719.00 
256K MODEL 161 DR ..... . ......... 3099.00 
256KMODEL 162DR .... . . . ... . ... . 3639.00 
256KMODEL 161 DRW/HD ......... . 5049.00 
BK MODEL 100PORTABLE .... . ...... 649.00 
24K MODEL 100 PORTABLE .......... 799.00 
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 
DMP120PRINTER ..... .. . . . . . . ..... 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 
DWP410 DAISY WHEEL ... . ........ 1029.00 
DWP210TRACTOR FEED ............ 110.00 
DWP410TRACTOR FEED ............ 169.00 
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 

.... 232 
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procedures into one disk file to con
serve disk space, then retrieve it easily. 
NEWDOS80 doesn't have features for 
conditional execution or parameter sub
stitution in JCL file execution. One sur
prising missing feature is the capability 
for even a rudimentary Build command 
to create JCL files. 

NEWDOS80's technical documenta
tion isn't as voluminous as that for 
LDOS or DOSPLUS. However, it pro
vides a complete discussion of the 
DOS's features and a great deal of 
clear, concise information on disk 
structure and file implementation. 
These principles are applicable to most 
DOSes. 

Based on its features, similarity to 
TRSDOS 1.3/ 2.3, and smaller volume 
of technical infonnation, NEWDOS80 
is ideal for the beginning disk user inter
ested in extending beyond basic TRS
DOS. It lets him grow into more sophis
ticated functions without burdening 
him with the massive volume of techni
cal detail in the other systems. 

MULTIDOS 
MUL TIDOS (Cosmopolitan Elec

tronics Corp., 5700 Plymouth Road, 
Ann Arbor, MI 48105) has been avail
able for the Models I and Ill for some 
time. While MUL TIDOS is one of the 
less expensive operating systems, don't 
let its price fool you. MUL TIDOS is full 
of goodies. 

One of MULTIDOS's selling points 
is its ability to read all types of disk for
mats. I used MULTIDOS on as many 
different formats as I had available and 
wac; able to read them all without prob
lems. The power of this one feature 
alone is exceptional, particularly if you 
work with many different formats. 

MUL TIDOS is a progranuner's op
erating system. Not only is it full of disk 
editors and powerful memory manage
ment tools, but its Basic implementa
tion contains many similar extensions. 
SuperBasic's functions include the abili
ty to download/upload Basic Level II 
programs from disk, powerful program 
editing functions, and Boss features 
(single step, trace, variable review, and 
stacking a Basic program in memory 
while you work on another program). 

As the Table indicates, MULTIDOS 
lacks several features that would give jt 
big-sy~em appeal. These include multi
ple-file selective copying, special device 
drivers and filters, and good support of 
file redirection and device indepen
dence. 

MULTIDOS contains the most limit
ed documentation I've encountered 
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since I first used TRSDOS. In fact, the 
documentation contains fewer pages 
than the TRSDOS 2.3 manual and the 
details on system entry points are even 
more sparsely documented. 

Due to the sophistication of MULTI
DOS's material and the general lack of 
depth in technical presentation, this 
system isn't useful to anyone but a dedi
cated programmer who needs its specif
ic features to develop some application. 

Billed as the "most compatible, user 
friendly operating system on the mar
ket," MULTIDOS doesn't even at-

Due to the sophistication 
of MULTIDOS's material 
and the general lack 
of depth in technical 
presentation, this system 
isn't useful to anyone but 
a dedicated programmer 
who needs its specific 
features to develop 
some application. 

CP/M Plus is a powerful 
option for the advanced 
user to have due to its 
flexibility and features, 
as well as its almost 
complete functional 
oompatibility with the 
CPJM family of software. 

tempt to maintain compatibility with 
the other operating systems on a func
tional level. Although MULTIDOS's 
data compatibility is important, so is 
being able to move your most valued 
program from your development sys
tem to your marketing system and still 
having it run. 

CP/M Plus for the Model 4 
Digital Research Inc. has licensed 

CP/M Plus (otherwise known as CP/M 
3.0) to Radio Shack for the Model 4. 
The system operates on the Model 4 in 

two modes: non-banked mode for 641' 
computers and banked mode for 1281' 
computers. Due to memory limitations 
the non-banked mode doesn't provid1 
all of the CPIM 3.0 options; I will limi 
my discussion to options available in th1 
banked version. 

CP/M Plus is a far more powerfu 
operating system than CP /M 2.2*-thi 
comparison is roughly like that betweer 
TRSDOS 6.2 and 2.3. 

Features of the banked version in 
elude enhanced command line editing 
full password protection for files anc 
the disk itself, extended error handling 
date/time stamps for each file, and fast 
er execution via disk buffering of direc 
tory and data sectors read from disk. 

In addition, system extensions let ym 
execute more than one command pe 
line, provide fairly flexible redirectim 
of system character stream input/out 
put devices, and allow conditional exe 
cution of Submit (JCL) files. 

The Table shows that CPIM Plu 
provides most of the same features a 
TRSDOS 6.2. Considering my experi 
ence with CP/M 2.2, this one compari 
son is incredible. Top off this featun 
comparison with a quick look at th1 
manuals and software provided in th1 
package, and you'll realize that CP/rv 
Plus is well worth the money. 

Many new file names appear on th1 
CP/M Plus distribution disks. Thes1 
are the new commands that CP /M Plu 
implements; they provide the system' 
most powerful attributes. For example 
Get and Put let you redirect the con 
sole/printer input/ output for the dura 
tion of the next command. 

SETDEF allows modification of th1 
system's disk-file search method (n< 
more "File Not Found" errors becausi 
you haven't referenced the correc 
drive). In fact, SETDEF lets you specif: 
the order for searching the disk drives. 

You no longer have to experience : 
"Read/Only" error on a disk drive be 
cause you forgot to reinitialize the sys 
tern after changing disks. CP /M Plu 
recognizes when you've changed a disl 
and forces an automatic disk reinitiali 
zation. 

The most radical difference betweer 
CP/M Plus and its predecessor is inter 

*CP/M 2.2 is available for the Model Ill vi 
hardware modifications from Holmes Enginecrin 
Inc., 5175 Green Pine Drive, Salt Lake City, U1 
84123, and Memory Merchant, 14666 Doolittl 
Drive, San Leandro, CA 94577. You can get th1 
system for the Model 4 from Montezuma Micro 
P.O. Box 32027, Dallas, TX 75232. 



nal. While CP/M Plus retains the Basic 
disk operating system (BOOS), Basic 
input/output system (BIOS), and con
sole command processor (CCP), these 
routines perfonn significantly different 
functions. 

Software written for CP/M 2.2 oper
ates under CP/M Plus if operating sys
tem calls are made properly through the 
BOOS. CP/M Plus guarantees compat
ibility with the earlier version at the 
BOOS level. 

Does it maintain compatibility? (I 
know you remember the earlier discus
sion about Model I/Ill° TRSDOS.) 
Everything I've tried (MBASIC, Word
Star, MicroProof, dBASE II, and so 
on) works without problem. 

One word adequately describes the 
documentation in this package-exten
sive. An unbelievable array of reference 
manuals cover system use: Radio 
Shack's specific additions are a user's 
guide to the utilities, and programmer's 
and system reference guides. Unlike 
earlier Digital Research documentation, 
these manuals are clear, written in lay
men's terms, and peppered with exam
ples. 

I indicate in the Table that CP/M 
doesn't provide a command for filtering 

a device or modifying its performance 
by replacing the device driver. This isn't 
completely correct; CP/M Plus con
tains a powerful facility called the resi
dent system extension (RSX) that you 
can invoke separately or embed in an
other program. 

An RSX is a relocatable module that 
loads just below the resident operating 
system and intercepts all calls to the 
BOOS. You can make an RSX interpret 
any BOOS call and take any action you 
desire, such as performing the BOOS 
function itself or modifying the result of 
the normal system function. 

Use of a simple flag controls whether 
the RSX is resident only until the next 
system warm start or remains a part of 
the system until you press the reset key. 
Using the RSX in system utilities allows 
powerful extensions such as nested Sub
mit procedures and file redirection. .. 

You also receive the Assembly-lan
guage,. source code necessary to tailor 
your system to your desires. The docu
mentation covers the procedure, and all 
the required relocating as~mblers and 
linkage editors come with the distribu
tion package. The total retail value of 
the softwai:e included with this package 
is far in excess of the reasonable price 

that Radio Shack charges for the system. 
I also have some criticisms of the sys

tem. First is the strange disk format 
chosen: eight sectors of 512 bytes each 
for a total user capacity of 154K. How
ever, the CCP and the CP/M Plus sys
tem files are stored as part of the user 
space and not on the system tracks; this 
reduces the figure by 27K, giving you 
total free space of l27K. 

Ifyou compare this to TRSDOS 6.2's 
or LDOS's disk format, you see that 
those systems give you l 74K of usable 
space on a data disk and approximately 
122-131K of usable space on a minimal 
system disk. 

What bothers me most about this 
disk storage allocation is the apparent 
waste of lK per track of disk space. Tpt; 
disk is capable of holding 10 sectors of 
512 bytes.per track, yielding a total disk 
capacity of 193K (an additional lK for 
each of the 39 user tracks). With an op
erating system designed to use 8-inch 
disk drives, any limitation of drive ca
pacity is unwarranted. 

Another distinct disadvantage of this 
disk format is the inability to purchase 
CP/M software from any outside 
source. In the CP/M world, the 
5v.i-inch disk has never had a standard 

• DISPLAYS CORRECT SPELLINGS: 
Ifyou don't know the correct spelling, 
EW will look it up for you, and display 
the dictionary. 

• VERTFIES CORRECTIONS: Ifyou 
think you know the correct spelling of 
a word, EW will check it for you before 
making the corrections. 

• HYPHENATES AlITOMATICALLY: 
(Optional ). Inserts discretionary hy
phens throughout text. 

• GRAMMAR& STYLE CHECKElt: 
(Optional). Identifies 22 types of com· 
mon errors. Makes suggested cor
rections with the stroke of a key. 
Runs within EW. 

Ei~ct~ic 
Webster 
SPELLING CHECiffia 

____-=-...=-.LI 
• 50,000 WORD DICTIONARY: Uses ------.____ 

only 2 1J~ bytes per word; add as many 
words as you wish. "The Cadillac" 

• FASTCORRECTING: Inaslittleas 
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, 

ofsf,elling checkers 
80 Microcomputing, 9/82 

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, 11183 

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, 
Cincinrw.ti'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"; 8rror 
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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Controller Board, DID and D/S 
40180 + 8" Drives, Sound Board, 

Nameplate, Switching Power 
Supply, Installation Kit with 
detailed instruction manual 

LET BT. BUILD A SYSTEM 
FOR YOU! 

Bi-Tech 
MULTIPLEXERS 

Bi-Tech 
- SPECIAL ADD ONS TRS 80MODEL1111114 

SOFTWARE 
RS 232 1t203232 .... ... ... . 

NEW -81-Tech 6 MHz 
Speed-up .... 

DISK DRIVE ADD ONS 

5 60 DOSPLUS 4a #104002 

40 Track S/ H Drives #200101 . . .. s 175 
· ' 40 Track D/ H/Thinline Drives . 5 250 

#200212 

REG. 169.9> $ 99.95 
DOSPLUS 3.5 I or Ill .0 10JOOJM 

w/ MTERM S 
89 95AEG . 229.00 • 

MSCRIPT 11111 / 4 #104009 

~:;s S69.95 

COMPLETE PERSONAL 
COMPUTER CARE KIT 
Quick. E!'asy·lo·use Care 1<11 LHO v1des long·lerm protection for your 

comouter 1nYestment Includes diskette head clean~r . d1skene rHNP. 

cleaning solu11on. ant1-sta11c spray. screen an<1 terminal ch::dner . plus 

special nori -scriiU;h LICaning clOlhS and swabs s1ggs 
REG. 29.95 

DISKETTE DRIVE 
CLEANING KIT s1995 

::_"" ,'/'->-- ·------- NO ZAP 11"r J!i Protect your valuable phone and modem equip
\ ~ ment from surges and/or lightening. Modular plug 
~ :: I makes installation easy and safe . 

·._, REG. 59.95 Special $ 29.95 
BYTCOM 300/1200 BAUD MODEM 

FEATURES: • Be 11 212A and 103. 113 compa 110•hl'f 

• Sottware d1sconnec1 

• lnlegral VOICE/ DATA 1ransfer swncn 

• Non -vorat1le memory s1orage of mnP. lo rty-d1g 1t numbers 
• Remo1e ··boor· capab1h1y 

• Redial. hnk ing. and continuous redialing until connected. 

• Tone. pulse. or bhnd d1ahng

·RE'cr $499ydi•~;~~;:, $399 
3M DISKETTES I -· (500452) SS/ DD 5%'' . 526.95/10 , --:_:=:: . · -
(500455) OS/ DD 5 1/ 4 " . . . 39.95/10 . '1 4 _, 
(;.00457) OS/DD ~.V."180Track) 51 .95/10 ~ , dt._. 
(::>0046 1) SS/SD8 . . . . . 23.95/10 _.?~ 1 
(500462) SS/ DD 8" . . . 41 .95/10 .. a:f: ~ .; 
(500465) OS/ DD 8" ... . 52.95/10 l·: ,._ 

EPSON RIBBON CARTRIDGES 

$475
each 

, .. 

Avai lable in Black (500050). Red (500060), Blue (500070) , 
Green (500080) and Brown (500090) 

.$HO""u cro1n· 
1tHROD II 

SPECIAL .. 

s499s ; 
Complete with } 

l 
r 
~ 

' ill 
ill 
"' tf 

% 
I ji 

'.) 

~ 
Handsome Binder ~l ~~~~~;::i~i,ii~~iiii'll 
FEATURES: $l 

!~ 
• 80 Column Display 
• ASCil Transfer 
• X-Modem Protocol Transfer ~; 

• On Line HELP Displays 
• TRS-DOS/DOS PLUS Compatable 
• Large Storage Buffer r------• 

B.T.will be
• Completely Configurable closed for 

• and much more vacation July 4th wee!( 

:<i 

~ 

~ 
' 
~ 

~~ 

,.,, 
).' 

HARD DISKS 

• Add computers to your hard disk 
• The best in peripherals for 

" 
!f=Radio Shack computers t 

We have the best software 

operating systems to make your 


TRS-80 super powerful 

For MODEL 1/11114 
• DOSPLUS 3.514 
• LOOS 5.1 
• TRSDOS6 


t'£W • CPM-Hard Disk 

For MODEL 111 12 
• DP II 
• TASDOS II / 12 with Racet HSDS 
• CPM 

µ LINKlC 

TRS-80 MODEL 4 COMMUNICATIONS SOFTWARE 

rg·.1984 Scott McCagg 



format like the 8-inch drives. Some 
common alternatives, like the Osborne 
or Kaypro formats, let you easily inte
grate outside software such as dBASE 
and WordStar into the system. 

Like many other CP/M systems, 
CP/ M Plus is distributed with no Basic 
interpreter on the system disk. That's an 
additional option, complicated in this 
case by the CP/M Plus disk format. 
One alternative is Digital Research's 
CBASIC compiler/interpreter available 
from Radio Shack for their CP/M 
Plus. 

CP/M Plus is mostly for advanced 
users and programmers who want a 
powerful DOS and compatibility with 
the CP/M world. However, like TRS
DOS 6.2 this system has something for 
everyone, including the beginner. The 
most serious problems for the beginner 
are the formidable volumes of docu
mentation, the mounds of detail, and 
the lack of a Basic interpreter. 

The supplied documentation con
tains a lot of information about this op
erating system. CP/M Plus is a power
ful option for the advanced user to have 
due to its flexibility and features, as well 
as its almost complete functional com
patibility with the CP/M family of soft

ware. I do not recommend this system if 
you don't have the full memory expan
sion; you won't recognize its full bene
fits. 

Conclusion 
I've presented the salient points of 

each of the eight major Model I/III/4 
DOSes on the market today so you can 
choose the one that will perform best 
for you. The additional information in 
the Table provides you with a rapid 
comparison of the systems. 

Which is the best DOS? I can't an
swer that question to each reader's satis
faction-I have to consider too many 
variables. For example, TRSDOS 6.2 is 
my personal favorite, and it's part of 
the Model 4 system that you buy. 

If you own a Model I or lll, the 
choice is much more difficult. I would 
not recommend the TRSDOS series as 
your primary system. It's just too limit
ed in scope to be really useful in any ap
plication. Another, more powerful, 
DOS is a necessity. 

I recommend that you consider 
LDOS or DOSPLUS for their increased 
capabilities and compatibility with 
TRSDOS 6.2 for the Model 4. The 
choice between LDOS and DOSPLUS 

is hard; they provide almost identical 
capabilities. 

If you want to maintain close ties 
with Radio Shack, LDOS is the obvious 
choice as it is the only officially sanc
tioned system other than the TRSDOS 
series. DOSPLUS provides the ad
vanced user with a somewhat more 
powerful system. It has numerous utili
ties for manipulation of disk structures 
and many programming advantages. 

If you own a Model 4, you should 
have an operating system similar to 
LDOS. What you gain in system com
patibility more than offsets the system's 
cost. You also have basically equivalent 
systems for Model III and 4 mode-no 
more referring to the TRSDOS 1.3 
manual when you occasionally use 
Model III mode. 

/ 

To make fu ll use of the Model 4, you 
must add CP/ M Plus. You gain the use 
of a fantastically powerful system and 
an introduction into the most prolific 
software community in the world . • 

You can contact John B. Harrell III 
at 15!9A Carswell Circle, Bolling A ir 
Force Base, Washington, DC 20336. 

Back Issues 


January 1980toJune 1980 ..... .$3.00 
July 1980toMay 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. 

Free Back Issue Catalogue available. 
Includes listings of article titles and a 
brief description o f subjects covered 
in each issue. 

Write for your copy today! 

BOmicro® 
Back Issue Order Dept. 

80 Pine Street 
Peterborough, NH 03458 
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Now you can eliminate the strobe. flicker and 
fatigue from your computer tennlnal with a new 
amber Soft.Vtew1Mrepl11Cetnent CRT from 
Langley-St. Clair. 

AVallable for the TRS-SO, '{eleVldeo, Kaypro. 
Heath, DEC. Zenith. ISM PC. Apple Ill and a Wide 
vartetyof other monitors. These new Rplacement 
dlsplaytubes use amber ~hOsphOrs which exceed 
the European standards for persistence and color. 
And the "decay" or fade-out rate of the phosphor 
Is the same as the "refresh" or scanning rate of the 
computer screen, so the display glows gently, rath
er than flkkerlng like a strobe light - an annoying
problem with Inexpensive green phosphor tubes. 

• Avallable In medium decay "European 
Phosphor" !the standard In Europe). 

• Made with Lead/Strontium Impregnated glass 
that stops Xoof'lly !!mission. 

• High-contrast doubll! dark facl! glass that atso 
cuu u.v. radiation. 

• Face of tube ls etched to stop glare. 
• Easlly lnstalled ... comes with ~ounted 

hardware. 
• Ideal for word processing and programming, yet 

fast enough for games and graphics. 
• 'Warranted for one full year against manufac· 

turlng defects or tube fallurl!. 
• Comes with a 30 day money back guarantel!. 

Call now to order your 'Soft·Vleww CRT • S . 
from Langley-St. Clalr-S99.95• • :·:elangley- t.Clair 

800 221-7070 • Instrumentation Systems, Inc . 
.,,,462 132\V 2-11.hSt. New Yort;. NY' 10011 

In New York call 212 989-6871> 
Please specify compu ter .;iind modtl nu~r when ordt rlng . Qf!.al~ lnqulrlu Invited. 

~~:c~:~~;~~~~~~~~~·~~~;$~~,:;\!::. ~~~r.~~J~~~:.~~c~~~r;:'.~~~~ 
.mo Apµ:e-Cumpu1e1, Inc.. SuflV•t"oV r\d lrackfn.art( of Ung!ey-Si Cl.w J n:;i:rum~rm1r1on Systt-m.1.. Inc. 

• Please at.Id S7 .00 for packing and UPS .shipping s17 .00 for overseas. Parcel Pou or UPS Blue Label. Add sales tax where cipphcable . 
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Design a printed c ircuit board on your screen, then 
make a full-scale plastic template from the printout. 

by Jim Clark 

I got tired of wire-wrapping my electronics 
projects, so I tried designing printed circuit 
(PC) boards. Even though I used drafting 

materials, the boards never came out right. And 
it took as Jong to design a single PC board as it 
took to wire-wrap several devices. 

One day while experimenting with my printer, 
I tried to print out a DIP (dual in-line package) 
socket. It worked. The sockets were exactly the 
right size-DIP pins fit in the DIP sockeL out
lines perfectly. 

Armed with this knowledge, I wrote a ma
chine-language program called Draw that lets 
you design PC board patterns on your Model I, 
III, or 4 (in Model III mode) and print them out 
on a dot-matrix printer (see the Program 
Listing). Draw works like a word processor, but 
manipulates graphics instead of words. If you 

don' t need printed circuit boards, you can use 
the program for drafting or sketching. 

Draw lets you design both sides of a PC board 
and save the drawings to disk. You can also 
make a contact negative of your printout and use 
photo etching chemicals to make an actual PC 
board. Figures 1 and 2 contain sample printouts 
produced with Draw. 

Draw requires one disk drive, at least 12K of 
memory, and an editm/ assembler. Since the de
signs use Jots of disk space, I suggest you save 
Draw on a clean disk. 

The program works with TRS-80 Line Print
ers VII and VIIl, and the Radio Shack DMP- 100, 
-120, -200, -400, -420, and -500 printers. The 
DMP-100 and Line Printers VU and Vlll print 
too large for exact reproduction and use as PC 
boards, but you can still use the program to draw 
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a 

I 11U111111 Ill 

7000 

3840 
9587 
88M 
7FF8 
7FfA 
7Ff"9 
3C00 
01C9 
7FF6 
7FFF 
7FFE 
7FFD 
7FFC 

Program Listing. Draw. 

00010 PC BOARD DRAFTING HELPER 
00020 
00030 
00040 I 

ORG 7000H 

000 50 . ; SET EQUATE STATEMENTS 
00060 ; 
00070 KYB 
00080 DOT 
00090 DOTl 
00100 EOG 
00110 DIR 
00120 SPD 
00130 VID 
00140 CLS 
00150 SID 
00160 x 
00170 y 
00180 Xl 
00190 Yl 
00200 ; 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQ U 
EOU 

14400 
9587H 
0DDAAH 
7FF8H 
7FFAH 
7FF9H 
3C00H 
1C9H 
7FF6H 
7FFFH 
7FFEH 
7FFDH 
7FFCU 

BY J IM CLARK 1983 

00210 ; START BY LOADING IlJ BEGINING COR DINllTES 

7000 310060 
7003 CDC901 
7006 AF 
700'7 32F67F 
700A 3El7 
700C 32FE7F 
700F 3E40 
7011 32FF7F 
7014 3£01 
7016 32PD7F 
7019 32FC7F 
701 C 3E07 
701E 32 F97F 
7021 CD2E75 
7024 CDE671 

00220 ; 
00230 STJ\RT 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 

LO 
CAL L 
XOR 
LO 
LO 
LO 
LD 
LO 
LO 
LO 
r.n 
LD 
LO 
CALL 
CALL 

SP,6000H 
Ct,S 
A 
(SID) ,A 
A,1711 
(Y) ,A 
A,40H 
(X) ,A 
A,l 
(Xl) ,A 
(Yl ) ,A 
A, 7H 
(SPD) ,t> 
INTRO 
MTSC 

00390 START ACTUAL DRAWING ROUT INES 
00400 ; 

7027 CD3D70 00410 NEXT 
702A ED53FE7F 00420 
702£ 79 00430 
702F 87 00440 
7030 2006 00450 
7032 CDP970 00460 
703 5 CDBA71 00470 
7038 CDD37l 00480 SKIP 
7038 lSEll 004 90 

00500 ; 

CALL 
LO 
LO 
OR 
J R 
CALL 
CALL 
CALL 
JR 

KEYS 
(Y) ,DE 
A,C 
A 
NZ,SKIP 
OFFSC 
SET 
DELAY 
NEXT 

00510 ; CHECK FOR DIFFERENT KEY I NPU TS 
00520 ; 

7030 3A4038 00530 KEYS 
7040 87 00540 
7041 2017 00550 

66 • 80 Micro, July 1984 

LO 
OR 
JR 

A, (KYB) 
A 
NZ ,SOME 

PUT STACK IN SAFE PLACE 

1 START ON SIDE l 

SET SPEED TO (7) 

TEST IF DOT OFF SCRE EN 
SET IF B;~:RESET IF B;l 
SLO\~ DOWN PROGRAM 

ARROW KEYS ,EN'rER , El'C 

Listing cotttinued 

or draft. Connect your printer through 
the printer port, not the RS-232 port. 

Draw might work with other printers, 
but I'm only familiar with Radio Shack 
models. I've included the modifications 
for other printers in this article. 

First Draft 
After you assemble the program, re

turn to DOS and type in DRAW. The 
program clears the screen and prints a 
title, pauses a few seconds, and prints 
whatever pattern is in memory. Press 
the zero key to clear the screen and type 
CL at the Enter Command prompt to 
clear the program's memory. 

Now you can start to draw. Draw's 
cursor first appears in the upper left 
comer of a large drawing area; I suggest 
you try moving it with the arrow keys 
first. Draw scrolls the screen up, down, 
left, and right as you move the cursor 
across the drawing surface. 

To get a sense of the program's capa
bilities, experiment with Draw's special 
conunands (see Table l). For example, 
you can press the enter key and one of 
the arrow keys to erase in that direction, 
press the space bar and one of the arro~ 
keys to scroll in that direction, or press 
the shfft key to draw on or display the 
PC board's other side. 

Draw also prints a large assortment 
of pins, pin connectors, and pin sockets 
with one-key commands (see Table 1 
again) . The program prints the first pin 
of a connector or socket at your cursor 
position. 

To make sure Draw is working cor
rectly, you should test all the com
mands. Then print what you've drawn 
by pressing the zero key and typing P l 
(see Table 2 for a complete list of com
mand-mode commands). To stop the 
printer, press the break key. If Draw 
isn't working correctly, check ihe ap
propriate section of the program. Fig
ure 3 contains a memory map of Draw, 
and Table 3 contains a list of Draw's 
subroutines. 

For example, if your printout looks 
strange, check the program's SCRPT 
routine. If a printing problem persists, 
you might need a different printer 

Continued on f>. 70 

The Key Box 

Models I, ill, and 4 
32KRAM 
Assembly Language 
Editor/Assembler 
Printer Optional 

Figure J. Sample PC board printout, side I. 
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lt71~'1ll~ f11~'11'l11Nf1 

llit•t•l~ll 'l1
f) 

S1l\71~Yf)IJ 

NEC 
The PC-8200 
po rtable from NEC 
w e tn1nk you snould 
t>c impressed. 
More soltwar~ 
14 FREE programs to 
slart. includihg linear 
lorecas11n9 anel 
word processing. 

RADIO 
vs.SHACK 

Now Only 

r~-
SS99. 

R.dk> H.-..4ett·- - 
16K/32K 8Kl32K 16Kl.. 8K 

MM~To96K To32K 1o2•K 
(l~eimal) (S'oKI J2K) (37K /nonel 174K /noM) 

f-'--~~-----'-~~~~~~-.... -..-· ... No No·-.... 10 

,.....~ ... N o No 

..,c_ 
ft..0.., "5232,......,.. ..... NO\ 
~...,, Yes Yes St•ndard 

AoppyDlek9'1d 
SIOPon. Not 
cunicw c1..-.., Y•• NO Sml<Slra 

New From 
fjSANVO 

The MBC 550 
Personal Computer

SllL1f)__ ,,,, 

e-..,.._- aooo. 
NET. ,,..Cl 

SANYO MBC 550..............'"I 
SECOND DRIVE..................... 
SAN YO MONITOA ••.•••.••••. ltlO 
GEMINI PAINTER......... .... .1200 
WOROSTAR .....................SOO 
SPELLSTAA ••••.•••••.••.•••••••1250 
MAILMERGE .. ...... ......... ... uso 
CALCSTAR .. .................... S2IO 
INFOSTAR............... .. .......MH COMPLETE SYSTEM PACKAGE 

~~~ii'i:A'iii.'e: ::::::::::::: :: t:: SJ ? '')BOX OF OISKETI ES .... .........5 
SUGGESTEORETAIL.. .. ..SHH L 

PRINTER SHOWN OPTIONAL. ite/ t 
The Sanyo MBC 550 is a new 16 bil computer Iha! runs 
much of the same software as the IBM PC. Features include 
6066 Microprocessor, 128K RAM expandable l o 256K RAM, 
parallel printer port . graphics capability. game paddle port. 
6067 match co-processor port. 

:=1 i5M~~: 
PERSONAL PRINTER 

The i lrst 10" • 
pr....t H S:J2f) $ 

THE PRICE 
PERFORMANCELEADER 

EPSON FX 80 .... .... .... .. . .. $549 
STAR GEMINI 15 ............ S449 
STAR DELTA 10 ...... .. ... ... S479 
OKIDATA 82 . .. . $349 
OKIDATA 93 ... .. S71 9 
NEC 80 23 .. .. . .......... .... .. S399 
NEC 2030 ....... - - .... .... $899 
NEC 3530 .... ...... ... .. ....... $1599 
BROTHER HR 15 ....... ...... . S459 
BROTHER HR25 .. ............ . S759 • 
COMREX CR1 ........ .. .... $459 
SILVER REED 500 .. ...... .... $429 -
SILVER REED 550 .... ........ S629 
TOSHIBA 1350 ... ........ . $1549 
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To Our Friends, 
Thank you for making MICRO DATA SUPPLl'ES one of the fastest growing 

computer dealers in the U.S. We pledge to continue offering the most complete 
selection of computers , peripherals, software and supplies at discount prices -
to help you save more ... and to serve you better. 

TOLL-FREE NUMBER 1-800-321-3552 

BARE 
D~SK 
DRIVES 

The extremely reliable Teac sllm· 
llne now requires half the power 
plus Includes our exclualve 6-month 
double extended MFR warranty. 
(Waa 3 rriontha) 
•TEAC sv.· 55A 40 TRK ......•... .. ... . $169 
•TEAC 5~· 558 40140 TRK •••.•.. ... .. $219 
•Tandon TM100-1 40 TRK ...... ........$169 
•Tandon TM100-2 40/40 TRK .... .... . $239 
•T•ndon TM100-4 80180............ .... $319 

Slngle lull size 5 ~ • Case & Power 
Supply.... .............. ... .... ADD $54.00 

Dual thin line 5Y• • Caae & Power 
Supply................... ......ADO $69.00 

Du•I lull size SY•" Case & Power 
Supply... ..... .. .. .... .. . ... ... ADD $89.00 

FOR MOST COMPUTERS 
QUADRAM MICROFAZER 
Parallel to ~arallel w/8K . .......•... $1 49.00 
Parallel tq Serial w/BK ....... . ...... $179.00 
Serial to Serial w/ BK . . . . . . . . . . . . • . . $179.00 
Serial to Parallel w/8K ...... . ....... $179.00 
Each Add'I BK Upgrade .. ·. . . . . . . .... S 10.00 

All come with pause cont rol and copy feature. 
and can be upgraded to 51 2K. 

Let1our TRS-80 lM Teach voul 
AS5EMBL Y LANGUAGE 
DISK 1/0 TECHNIQUES 

REMDISK1................... . .. . .......$29.95 
REMASSEM-1 ... ................. .. .......$69.95 
FOR DISK SYSTEMS....... .. .... .....f74.95 

RETURNS: Mull h••• aiuthorizatlon numbet', obtained al 
(218) 481·1600. UnouthorlHd roturn1 wtll be refuoed & 
d8maged good• wlll ~ retuMd. All return• .ubject to 15°1. 
rnlocklng fH. No retur!'• after 30 d9y1 . ... ...-~~-------- -~~ 

LNW 
TRS-80 Mod. I Expansion 

3 9.00 
• RS232c senal 1/ 0 o Full 32k 200ns RAM 
• Parallel printer part • Real time clock 
• Gold ·plated • 6 month warranty 

connector s • Heavy steel c~se 
• Floppy. drsk controller • l hou sand~ ot users 

• Works wrth any DOS 100% 

DISMDI™ 
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! 

•SMAL-LDOS with 
the purchase of 
any Teac 2 Drivel 
e49os VALUE 

FEATURES 
• Gold Plated Edge Cor.rMCtora • Metal Dlllk Drive 
Bracket• • All Hu.rdware zmd Cable-:& • Switching 
Power Supply • 1 hour or leaa tor ln&tallatlon • 
Support• s· or 8" Drtvea • 40 80 Track auppcrted 
• Slnglo Dual Head •upported • 100% comp1tl
ble • No Soldertng needed • 180 daya warranty 
en Controll~ r 

DISKIT Ill w/o Dt1VoCJ .. .. ......... .. . .. .. $219.00 
DISKIT Ill w/one Teac 

SSA 40 Track Onvo ........ ... .. .... . $385.00 
DISKIT Ill w/lwo OliC 

55A 40 Track Dr1vo ....... ... .... ....$55S.OO 
DISKll' Ill w/lwo Te11c 

5SB 40140 Dual Drive ...... .... .....$&,59.00 
DISKIT Ill w/lour Tooe 

558 40/40 Dusi onve .. ........... ..$995.00 

MODEL I DOUBLE 
D NSITY PACKAGE 
Everyth ing you need to convert your· TRS
Model I lo run double dE!nsity Complete w 
soflware. hardware and instruct ions: installs 
minutes with no soldering, wiring or cuttir 
Dosplus V 3.4 w/ LNDOUBLER 5/8 . .. $194 
LN DOUBLER 5/8 Board w/o dos ... .. $159 

MODEL Ill & IV 
RS-232 Communication 
DI R'ECT REPLACEMENT FOR RS-2~ 
FU LLY TESTED & BURNED IN. EA: 
INSTALLATION. 120 DAY WARRANT 
RS-232 ..... . ............ . .... . S 78. 

SPRINTER Double Your Spe 
Speed-up cuts computer operation ti 
in hal f. saves time and money. Fast 4 N 
Z808 CPU inc luded. installs in 15 minu 
w ith no soldering or cutt ing. 

SPRINTER Ill tor MOD Ill . . ... . S 89. 
SPRINTER I tor MOD I .... . .. . S 89. 

MEMORY UPGRADE 

16 K RAM SPECIAL 
4 t 16 , ;wons. Guaranteed one lull year. $ 17 

NOW ONLY 11.95 with t 
purchase of $25. or more! 

(while supply las~s) 

MODEL IV - 64K 
M EMORY EXPANSION 
GUA RA NTEED 1 FU L L YEAR · SE T O F 

4164 RAM CHIPS . . ... ... .. . ... $ 69. 
w/PAL CHIP to go from 64 to 128K .. $ 84 

A SUBSIDIARY OF THE COMPUTER WAREHOUSE, INC, OF OHIO 
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SINGlE Slot 

W/ HUB RING 

CA SSLABEL Kot w/ 200 Caselle Labels 

• 11111111 
Call 1-800-321-3552 

MONDAY thru SATURDAY 
IN OHIO AN D OT HER INQUIRIES (2 15) 48 1·4993 

TRS-80 Model 3. Handles up to 99 accounts, 
live checkbooks. mult iple income accounts, and 
can spl it transact io ns to any number of 
accounts. Pronts net worth statements. income 
statem11nts. as well as custom designed reports. 
Displays a bar chart and trend tor any selected 
category. It is easy to use and yet provides all the 
power you"il need. (by Continenta l Software. 

•••Isrequ ires Model 3. 2 drives. 48K .) 

62.95 

BOOKS 
OTHER M VSTERIES 

TRS-80 D ISK •. . .. . .............. • ....... $19.95 

Microso ft Basic Decoded . .... - ..•• . . _... $24.95 
Tne CuSIOfll TRS-80 . . .. . ..... . ..•... •. .. $24.95 

Basic Faster & Beller . . . . . . . . . . . • . _ S25.95 
How To Do 11 O n The TAS-80 ... . • ...... . S24.95 
TRSDOS 2.3 Decoded ...... . .. • . • ..... .. $24.95 

The Custom Apple .. . . ... ..... . ..•. . ..... $24.95 

Macnine Language Disk 1/ 0 ..... . . ....... $25.95 

CP/ M Primer ... ' ........ . .... .. . • .... . .. $15.95 


POWER DIRECTORS 
Choosing a Line conditioner 
for your computer is pure logic. 

Model P22 . .. . . . ... $74.95 

Model P2 . ... .... . . $99.95 

Model P12 . _.. . . . . $CAU 


Call or write for FREE "Brochure! 


ROLLTOP 100 Disk F~le '" 

Model #RT100 

Twice the capacity (100 - 5 ''' Disks) of the 
leading "" flip top"" tile. But it takes no more desk 
spacer An outstanding design that combines 
contemporary styling with the elegance of a 
rolltop enclosure and a textured bull plastic 
bOdy. It includes 10 diskette dividers and 
anti-sk id feet .. ....... . . . .. . . . ...... . S 36.00 
Locking Model #RT100L . - . .. ....... . S 46.00 

Dotwriter 3.0 
Lets you create words and drawings quickly 
and easily. ri ght on the screen of your TRS-80. 

··ooT WRITER"" uses hogh-resoiution ""dot 
graphics"" to c reate tancy. lettersets. 

DOTWAITER . . . .... . . .. . .. .. . . .. .. $ 69.95 

DATAGRAPH 
Transform your VISl -CALC'" fi les into high
resolut ion custom graphs on your TRS-80'" 
compu ter and graphics printer. Su per 3rd 
generation printer graphics program. 
DATAGRAPH . . . . _. _.,. . ...... .... $ 74. 95 


ULTRA TERM 
Version 2 
Suppons DOtn manual ano auto dial modems. Exciusiye 
Ul1ra Term direcl d isk fi le trans fer mode. al lows 
unallended operat ion a t the recei vi ng compuU!f". Line 
printer support w ith a l K p rint bulter. Hall & fu ll duplex 
suppor1. Universal ASCII fo rmat Joie 1ransfer with a 
33K ov rter and a l ull lea1ured nost program . . S 49.95 

AS LOW AS 

BUY IN BULK & SAVEi 

5 1/. I I SOF T 51/. I SOFlI
4 SECTORS 4 SECTORS 

BULK BULK 

SI GU SIDl 
SINGlE DEN Sll Y OOUBU OlNSll v 

WI HUB RING 

IOO'ro CERT 1F1ED 
I YR WARRAA IY 
100% CER TIFI ED 

I YA WARRAN TY 

$1.39* $1 .79* 
•Monomum order 20 d iskette~ 

"Quantity discounts · I 00 deduct 3 
1000 deduct 5%. 10.000 deduct 10% 

Velbatim 
DATALI FE™ 


PREMIUM DISKETIES AT 

AFFORDABLE PRICES 

VERBATIM DATALIFEUI 
DISKETTES 

5 1/ . -inch (box of 10) 
MD525-0 l 
1SIDOen 

Soft·Sedored DiskMI• 
s ~. - 2S/O Oen (MOSS0-01 ) ............. $3~ . 90 

S't." 2St• Oen (MD557-01) ......•.. ..... $411.90 
8"" 1S/ O Oen (FD34-8000 ) S43 95 

3M 
S't• ISIDOI SS - oox ol tO $23 95 
5't• 2S/D O/ SS - bo• of 10 . . . .... . . . . $33.95 

·w1111 Purcll•H of 1O BoHt ONLY 

MISC. 
A•ery T 8bUl8bl4!1 
5000 • l "h x 15/ t6" .. . . ... . - St5 95 

5•1.-· Fiie Box lor 75 D iskettes .. . ..... . . .... . . $19.95 

LABLMAKER K ii w / 400 I up Labels $29 95 

NEWDOS/ 0 
Version 2. 
MOD I or Ill •..$119.95 

w /correc l m g f~alu re . . 

Hyphenat ion lealure .. .. S 39.00 
Gramm3tical fea ture . ... S 39.00 

COMPLETE SYSTE¥ 

all Four Program s ..•. 

""Cadillac·· 
of Spell ing Checkers 

80 Micro 9/ 82. 

Let your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 

MEMORY DIAGNOSTIC 

OISK OR IVE & MEMO RY OIAGNOSTIC PROGRAM 

by David Stambauqh 

For MODEL I . . . . .. .... ... .. . .. . . . .. $ 24.00 

For MODEL Il l ... ... . . .... . . . . . . . . . . S 28.00 


LDOS/5.1 . . .. $109.95 

SMAL-LDO $ 49.95 


ELE.CTRIC PENCIL 

Version II 


Disk Version . . . _. ... . . .... _. . _...... $79.95 

Tape Version . . . . . ...... . . . . .. . . .... $69.95 


~cript 7.1 . . . $99.95 

WITH LABELS_ . . . . . . . 114.95 

, $104.95 
~("'~ Mode1 1.u°'7 Model Ill & IV 

LNW-80, Pfx1C-80 
and MAX-80 

THE HOME 
ACCOUNTANT 
The #1 best sell ing p rogram tor home and small 
business accounting is now available for I 



~
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5.Electronics 

Company 
. Inc. 

· ~ 

SATURN 

QUALITY PRODUCTS 


WITlI 

DOWN 


TO 

EARTH PRICES 


M00416K .... .. . . .. . .. .. . . . .... $ 890 
MOD464K .. .. ........... .. .. ... $ 990 

MOD 4128K .. . . . . ... .. ... . .. ... .$ 1090 
MOD 4 64K 1 Drive, RS232 . .. ....... $ 1590 

MOD 4 64K 2 Drive. K.5232 . . .. . .. .. .$ 1740 
MOD4128K 1 Drive, RS.232 .... . .... $ 1690 
MOD 4 128K 2 Drive. RS232 . ...... .. $ 1840 
20 Meg Hard Drive, complete . . . ... $ ~890 

UPGRADE 

YOURMOD4 


WITH 

SATURN'S 


HIGH QUALITY 

UPGRADE KITS 


• KIT #1 

Disk controller board 

RS232 board. cables. brackets. 

Connectors, Sound board and instructions, 

includes al l hardware .... . .... . . ... .. . . $ 400 

• KIT n + One Drive . .... . . .. . . " " $ 500 


• KIT #1 +Two Drives . . .. ... . . $ GOO 

•HAYES Smartmodems 30011200 ... ..... $ CALL 


•Gemini 10X Printer . . . .. . .. S 285 

• Delta 10 Printer . ...... . .. .. .... (160 cps)S 520 


• MBS (The best business software 

package ever!!) . . . . . ... ............ $ 250 

All types of cables made up to order. Bare Disk 
drives are also available. Call for our l'AST 

Uµgrnd e services. Everything we sell is 
guaranteed or your money hack . 

Dealer Pricing available, call or write. Look in 

HOT COCO for all our Color computer products. 


If you don't see what you 're looki n~ for call us. 


AVAILABLE FROM: 

Saturn Electronics Inc. 
62 Commerce Drive 

Farmingdale, NY 11 735 

(516) 249-3388 .,,.; 277 

.J."C 

~ ,,666 o aaan~d9'~ 

tntt"'~ua-a '''n!HuJi t m~ 
ODCIDODCI 

z A 

Figure 2. Sample PC board printout, side 2. 

Listing continued 

7043 3Al038 00560 LD A, (3810H) 1 , 2 , J , 4,5,G , 7,0 :KEYS 
7046 B7 00570 OR A 
7047 C27773 00580 JP NZ , FUNCT 
704A 3A8038 00590 LD A, (J880H) SHIFT KEYS 
704D 87 00600 OR A 
70 4.E 
7051 

C24B73 
3A0138 

00610 
00620 

JP 
LD 

NZ. , SFLtP 
A, (3801H) @A BCOEFG KF.YS 

7054 B7 00630 OR A 
7055 C2EJ72 00640 Jl' NZ , FUNCT~ 

7058 1 8EJ 00650 J R KEYS NO KEYS HIT 
70 5A 4f 00660 SOME J,D C,A 
70 5 B 06 80 00670 ),() B, 80H 
705D ED5BFE7F 00680 LD DE, (Y) 
7061 PESO 006 90 CP DOH 
7063 28D8 00700 JR Z, KEYS 
7065 f'E02 00710 CP 2H 
7067 2004 007 20 JR NZ , ARROWS 
706 9 CDC901 007 30 Ci\LL CLS 
706C C9 007 40 RET 
706D 7 9 00750 ARROWS LO A,C 
706£ FEU l 007 60 CP lH 
7070 28CB 00770 JR Z, KEYS 
7072 EGO! 007 00 AND HI 
707 4 FE0 1 007 90 CP l H 
7076 2030 00800 JR NZ ,MOVF. 
7078 0601 00810 LD B, l 
707A CDBA71 00820 CALL SET 
707D ED5BFE7F 00830 LD DE , (Y) 
7081 0600 00 840 J,D B,0 
7083 3M038 U0850 UP LD A, (KYB); SE E WH IC H ARROW KEY IS HIT 

Li.sting continued 

Continued from p. 66 

driver (see lines 3120-4050 in the Pro
gram ~isting). 

Printer Changes 
To make Draw work with a printer 

other than the ones I mentioned you 
should change the data at the end of 
lines 3160, 3180, and 3200 that set the 
printer's graphics mode. (Figure 4 con
tains the changes · owners of Epson 
MX-80 printers should make to the List
ing.) You should also change the "30" 
in line 3600 that takes the printer out of 
the graphics mode. 

If your printer can't print more than 

640 dots on a line, delete lines 3430, 
3440, 3480, and 3520. Since some print
ers put the least significant byte (LSB) at 
the top of a line, and some put it at the 
bottom, you might need to change the 
data at the end of lines 3670, 3710, 
3750, 3810, 3850, and 3890 to fit the 
number of bits and the order of 
LSB/MSB your printer uses. See Fig. 4 
for an idea of what you need to do. 

Printout Preparation 
After you become familiar with 

Draw's features and they all work prop
erly, you can design your first board. 

70 • 80 Micro, July 1984 
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Draw has limitations; you must use 
the DOS commands Dump and Load to 
save and load your designs. To save a 
design, press the zero key to return to 
the command mode, then press the 
enter key to return to DOS. 

If you're saving a single-sided design, 
save from 8000 hexadecimal (hex) to 
AOOO hex, using a command such as 
DUMP PCB/ CIM:O(ST ART = 8000, 
END= AOOO). To save a double-sided 
board, save from 8000 hex to COOO hex, 
using the same command format . 

To work on a design you've saved to 
disk, you must load it into memory be
fore you run the program. For example, 
to load the program saved above, type 
LOAD PCB/ClM, press the enter key, 
then load Draw. 

Making a printed circuit board from 
your printout is similar to developing a 
photograph. If you don't have a dark
room and experience developing film, 
ask someone who does to help you. 

Since you photograph your printout, 
it must be of high quality. Most printers 
mentioned earlier in the article produce 
satisfactory printouts, but you should 
avoid using the Radio Shack DMP-100 

and -120. I use a DMP-200. It helps if 
your printer can print in boldface, be
cause dark printouts make better nega
tives. 

Before you begin the negative, check 
your printout for breaks or omissions in 
the printing, such as where a line feed 
occurs, and touch them up with a pen or 
dark pencil. 

Making a negative isn't easy-it re
quires lots of experimentation. First, lay 
your printout flat on a piece of high
contrast ortho film, such as Kodalith . 
Then place a clear glass or plastic cover 

Keys Funclion 

Pl Print PC board side I 
P2 Print PC board side 2 
PA Print PC board sides I and 2 
CL Clear all drawings from memory 
DR Set printer for boldface mode 
LI Set printer for single-strike mode 
Sn Set drawing speed (n = 1-9) 
Enter Return to DOS 

Table 2. Command-mode commands. 

over the printout, pressing it tightly 
against the film. 

To make a test print, place a piece of 
cardboard over the glass, covering the 
whole pattern to prevent light from 
reaching the film. Then expose the film 
by sliding the cardboard off the pattern 
about 112 inch every three or four sec
onds and continue until it's uncovered. 
This creates a range of unifonnly 
decreasing exposures .. 

Develop the test print to determine 
which exposure time produced the best 
negative, and use that exposure to de
velop your final negative. Don't be dis· 
couraged if you have to try several time~ 
before you get it right. 

Making the Boards 
Making the PC board is easier than 

printing the negative, but it takes longer 
to expose and develop. You'll also need 
special printed circuit board etching and 
developing chemicals. I started with a 
photo-sensitive PC board kit that con
tained all the necessary materials and in
strnctions. I suggest you find something 
similar. 

Keys 

Up arrow 
Down arrow 

Left arrow 
Right arrow 

Enter/ up arrow 
Enter/ down arrow 

Enter/ left arrow 
Enter / right arrow 

Space bar / up arrow 

Space bar/ down arrow 

Space bar/ left arrow 
Space bar/ right arrow 

Clear 

Shift 

A 

B 

c 
0 
E 
l 

2 

3 
4 

5 
6 

7 

0 

Function Subroutine 

Draw up GETAD 
Draw down MOY 
Draw left 
Draw right OFFSC 

Erase up 
MCI-IECKErase down 

Erase left 
Erase right 

MTSC 
Scroll screen up SCTM 
Scroll screen down CLR 
Scroll screen left SCRPT 
Scroll screen right Print 
Clear screen Delay 
Display PC board's opposite side Intro 

10-pin connector type A (narrow) Keys 

10-pin connector type B (wide) 

Copy and swre pauem Set 

Display pattern stored with C 
Pl,Pt4,Pl6,8-pin socket 
P20,P24,P40

14-pin socket 
COMM 

16-pin socket 
ERRI 

20-pin socket Input 
24-pin socket 
40-pin socket SCN 
I-pin socket 

Remove changes or mistakes from CLP 

screen Speed 

Enter command mode 

Function 

Returns with cursor's video address. 
Scrolls screen stored in direction A: 0 = up, 
I = down, 2 = le ft , 3 = righl. 
Checks if (X ,Y) is off screen, scrolls screen in 
opposite direction . 
(DE) register set must equal (XI , YI) screen 
position . SLOps at edge if (XI , YI) is past edge of 
drawing area . 
Copies (Xl,YI) memory location to screen . 
Copies screen to (XI.YI) memory locat ion. 
Clears screen . 
Copies drawing to printer (in graphics mode). 
Sends register B w primer. 
Delays for duration stored at (SPD)*FF hex. 
Prints introduction on screen, pauses, returns. 
Scans arrow and function keys, performs function 
if pressed . 
Puts or sets (X , Y) on screen if register (H) = O, 

reset (X, Y) if register (B) = 1. 

Pri~ts socket at (X, Y) of nn pins. 

Clears screen and asks for special command . 

Prints error message and asks for input again . 

Asks for two characters , returns (register B = first 

character, register C = second) 

Inputs one character from keyboard and prims it 

on screen (character X cancels routine). 

Clears drawings from memory. 

Sets speed or delay to (register C-30 hex)* FF hex 


Note: X, Y are coordinates of cursor on screen 
XI, YI are coordinates o f cursor in memory 

Table I. Draw's special commands. Table 3. Draw'.~ subrou1i11es. 
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TIED UP BY 

STRING 


COMPRESSION? 

CUT ¥ OURSELF 


LOOSE WITH 

TRASHMAN TM 


THIS PRO GRAM IS A MUST FOR 
EVERYONE WHO USES "BASIC " ON A 
·TRS-80. It reduces string compression 
delays by 95%or more. You suffer lrom 
these delays whenever you run a 
BASIC program. Your computer locks 
up for seconds. or minutes. and you 

may even think it's 
" cra shed . " The 

keyboard won't 
work, and until 

all the strings 
have been col 

1e ct e d , y ou 
just have to sit 

and wait. If 
you're using 

you r com
p u t e r for 

business. tha t wastes your money. If 
you're using it personally, it wastes 
your time. 
TRASHMAN FIXES THE PROBLEM! As 
soon as you start to use it , those delays 
will almost disappea r. The program is 
very ea sy to use , so you don't ha ve lo 
be a compu ter programmer to take 
ad vant age o f ii. I t's w ritten i n 
"ma chine langua ge" and uses only 578 
bytes of memory for itself. plus 2 bytes 
for each "string" in your program. It 
works with other machine language 
programs and a ll the major operating 
systems . 
IT SHOULD HAVE BEEN BUILT INTO 
THE COMPUTER IN THE FIRST PLACE, 
but s ince it wasn't. look at this chart, 
a nd then order your copy today. 

# SECONDS DELAY PERCENT 
STRINGS NORMAL TRASHMAN IMPROVEMENT 

10 .1 .1 0 
250 11 .8 0.7 94 
500 45.8 1.6 96.5 

1000 179.6 3.5 98 

2000 713.2 7.8 98.9 


-FANTASTIC/ll My huge database used to 

lode up during searching, scrolling. etc. 

(1 .ODO strings). Now the true power fs 

unleashedllr (!..!..) 

"... ii delays a re annoyingly frequent, 
then TRASHMAN ls the answer. and at the 
price, it does not !alee many operating 
delays lo justify it's purchase." 
(COMPUTRONICS. March, 19831 

TRASHMAN is available on Disk 
for the TRS-80 Models I & ID 
for just $39.95. 

Att<>ntion So/twoze Publishers: TRASHMAN may be 
liccru;cd for use with your packages.Call for details. 

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

PR~@ ~· 
Dept. G, Box 560. No. Hollywood. CA 91603 

(818) 764-3 t 31 ln lo rm1tlon and Sime-Day Order 
Proeeaalng 

TERMS: ~'.~'\~fan~~~~k~ ii~,.::~~~. a~~.~21~,o 1 ~1~:.i1/j0~: 
01de1s filled wl llun one day. 
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I got the kit at a store that carried 
both electronic and photographic sup
plies, but you might have to get your 
supplies from stores that specialize in 
each. Radio Shack carries PC board 
materials, and a good photographic 

Slack (i()()() hex 
Side I S<XX>-9FFF hex 
Side 2 AOOO-BFFF hex 
Program 7000-7600 hex 
Pointers and 
program status 7FFO bex-7FFF hex 

Figure 3. Memory map ofDraw. 

supply house should carry the proper 
film and developing materials. 

rf you use a positive PC board kit, 
you should make a positive of your pat
tern by making a negative of your nega
tive. (Don't use your paper pattern to 

expose the photo-sensitive board-not 
enough light will get through .) 

Making a PC board is similar to de
veloping a picture, but you use longer 
exposures and add several steps. First, 
you must put the developed PC board 
in etchant, such as ferric chloride 
(FeCb), to remove excess copper. Then 
rinse the board in water, strip off any 
remaining etch-resist from the copper, 
and tin-plate the board if you want to . 
Don't bother lo plate your first project; 
it adds to the confusion of a new pro
cess and doesn 't affect the board's op
eration. • 

Editor's note: The MX-80 prinrs 960 
dots across-not the 800 for which the 
printing scale was- designed. Though 
MX-80 users can't print in co"ect scale, 
they can still use the program. 

Contact Jim Clark at Mt. Philo Road, 
Box 181, Charlotte, VT 05445. 

LlSlmg ,·on1i1111etf 

7086 4F 00860 LO C, A 
7087 E60 B 00870 AND SH 
7009 l'EOO 00880 er SH 
7080 2001 00890 JR NZ , DN 
"/USLl lLl 00900 DF.C E Yl ~Yl-1 

70 SE 7 9 00910 DN LO A, C 
7001' EGlO 0092 0 AND 10H 
7091 FElO 00930 CP 1 011 
7093 2001 00 9 40 .JR NZ , LF 
7095 lC UU95U INC E Yl=Yl+l 
7096 79 00960 LF LD A, C 
70 97 E620 00970 AND 2DH 
7099 Pf.20 00980 CP 2011 
70 99 2001 00990 JR NZ , RT 
70 ~D 15 01000 DEC ll Xl=Xl-1 
709E 7 9 OlOlC RT LO A, C 
709P OF.00 01020 LD c , 011 
7UA1 !:640 01030 AND 40H 
70A3 FE40 010~0 CP 40H 

listing l'Ontinurd 

03100 PRINTER DRIVER CHANGES FOR TllE HX- 80 . 
03180 LD B,64 
03200 t.D B, 27 
U3212 LD B,65 
03214 CALL PRINT 
0321 6 LD D, 8 
03 2 1 8 CALL PRINT 
U33 00 PUSH AF 
03314 POP AF 
03318 CALL Z ,HX80 IF FINISHED LINE PUT IN GRAPHICS 
03400 LD B, 0 
03600 STPR Lil B , 27 
03612 LD B,64 
03614 CALL PRINT 
03650 SIDEl LD B, 0 
03670 LD C, 7 
03710 LD C,56 
03750 LD C , 192 
03790 SIDE2 LD D, O 
03810 LD C,7 
03850 LD C,56 
03S90 LO C, 192 
03902 RET 
03903 HX80 LD B, 27 
03 9U4 CALL PRINT 
93905 LD B, 76 
03 906 CALL PRillT 
0390 7 LD B, 0 ; TH I S IS THE L!;D OF 2 BYTE NUMBER 
03 90 8 TH!:SI:: MSB AND LSB BYTES FORM A TOTAL GRAPHIC PRINT WIDTH NUMDER 
03909 THE 2 AND 0 FORM THE NUMB!:R 512 , MEANING 256 DOTS ACROSS ON EACH LI NE 
03910 CALL PRINT 
03 911 LD B, 2 ; THIS IS TllE MSB 01' 2 BYTE NUMBER 
03912 CAT, !, PRJNT 
03913 RET 

Figure 4. Program changes for Epson MX-80 prinler. 



FASTER speeds up most TRS-80 
BASIC programs by 20-50%. It 
analyses programs while they 
run. then displays a simple 
change , usually one line. to 
sequence variables so the ROM 
will find them faster. 

You can use FASTER to speed 
up programs you've bought as 
well as programs you've written . 
Since it isn't a compiler, your 
BASIC programs can be read and 
changed afterwards. It works on 
business programs, models, cmd 
games. The more complex your 
program, the better the results. 
For the past 3 years, FASTER has 
earned high marks from review
ers and thousands of users: 
FASTER is a musl for any 
programmer ... It is in my 
opinion one of the best 
inexpensive utilities available." 
80 US JOURNAL (April, 1982) 
"II you . .. would like a 
signflicant increase in the 
run-lime speed. then buy 
FASTER:· 80 MICRO (April, 1982) 
EQUIPMENT: TRS-80 
Models I & lll. 16-48K Tape 
or Disk. all DOS's. $29.95 

QUICK 
COMPRESS 

This ultra-fast machine lan
guage program reduces the size 
and increases the speed of most 
BASIC programs. It needs only 276 
bytes of memory, and removes the 
blanks and remarks from even the 
largest BASIC program in less 
than 3 seconds. Works with all 
DOS's, and is especially useful 
with LOOS. NEWDOS, and Model I 
TRSDOS. 
Models I & Ill. 16-48K. $19.95
Tape or Disk 

SPECIAL: FASTER & QUICK $39.95 

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

~2PR~~ 
Dept. G , Box 560. No. Hollywood. CA 91603 

(818) 784-3131 lnfonn1tlon and Sam•Day Proconlnv 

TERMS· t'~· o~ga~~'a'.k~!;~~Dov~~~~~;, ag~,;2t~xo ' ~hC"t'';.llo~~ 
orders fil led withrn one day. 

Listing co11 1;nw:d 

70AS C0 
7D A6 14 
7 0A7 C9 
70A8 79 
70A 9 E680 
70AB FE80 
70AD 2004 
70AF CDDF71 
7082 EDSBFC7F 
70li6 Cll8370 
7089 CDCA70 
70DC AP 
7080 32F87F 
70CO CllE671 
70C3 ED5BFE7F 
70C7 DEDl 
70C9 C9 
70CA 7A 
70CD D7 
70CC 2004 
70CE 3C 
70CF COF170 
7002 FE41 
7004 3 604 
7006 30 
7007 CD Fl70 
700A 57 
70DB 78 
70DC 87 
7000 2004 
7UOF JC 
70EO COF170 
70E3 FE31 
70ES 2004 
70E7 JD 
70E8 CDF17 0 
70£8 
70 EC 
70F0 
70Fl 
701'2 
70F4 
70 F7 
70F8 

7 0F9 
7 0FD 
7100 
7101 
7103 
7104 
7105 
7108 
710A 
7100 
7110 
7111 
7113 
7116 
711'/ 
711A 
7110 
711F 
7121 
712J 
71 26 

SF 
ED53FC7F 
C9 
F5 
3E01 
32F87F 
Fl 
C9 

EDSBFC 7F 
3AFF7F 
87 
20 17 
3C 
3C 
32FF7F 
3E03 
CD7771 
3AF87F 
B7 
2807 
3AFF7F 
30 
32FF7F 
31\FF7 F 
F£80 
3817 
0602 
32FF7F 
3E02 

7128 CD7771 
7 1 2R 3A f 87 F 
7121' 1!7 
712F 2807 
7131 31\FF7F 
7134 3C 
7135 32n·1~· 

713 B AF 
7139 32F87F 
713C 3AFE7f 
713f B7 
714U 2Ul8 
7142 C603 
7144 32FE7F 
7147 3£01 
7149 CDT/ 71 
714C 
714F 
7150 
7152 
7155 
7157 
71 5A 
7150 
715F 
7160 
7 16 2 
7165 
7166 
7169 
716C 
7160 
716E 
7171 
71 73 
7176 
7177 
7178 
7179 

3AF87F 
B7 
2 808 
3AF£7F 
0602 
32FE7t• 
JAFE7F 
FE30 
DO 
06 03 
32 FE7f 
AF 
CD7771 
3AF07F 
B7 
cs 
3AFE7F 
C602 
32FE7F 
C9 
cs 
FS 
l\F 

01050 
01060 
Ole70 
01080 MOVE 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
01170 
01180 
01190 
01200 
01210 
01220 SCHECK 
01230 
01240 
01250 
Dl260 
01270 CHECK 
01280 
01290 
01300 
Dl310 CHECKl 
01320 
01330 
01340 
01350 
01360 
01370 
01380 
01390 
01400 
01410 
01420 
014 J0 
01440 
01450 
01460 
01470 
01480 
014 90 
01500 
01510 
01520 
01530 
01540 
01 5 50 
01560 
01570 
01580 
01590 
01600 
01610 
01620 
01630 
01640 
01650 
01660 
01670 
016 80 
01690 
01700 
01710 
01720 
01730 
01740 
01750 
01760 
01770 
01780 
01790 
01000 
0 1 810 
01820 
018JO 
0 1 840 
01850 
01860 
01870 
01880 
01890 
Ul90U 
01910 
01920 
01930 
01940 
01950 
01960 
01970 
01980 
01 990 
02000 
02010 
02020 
02030 
U2040 
02050 
02060 
02070 
02080 
020 90 
02100 

CHECK2 


FCHECK 


ONEDCE 


; CHECK 
IF SO 

OFf'SC 

XGR 

YZRO 

YGR 

MDV 

RET NZ 
INC D : 
RET 
LO A 1 C 
l\ND 80H 
CP 80H 
J R NZ , UP ; 
CALL SCTH ; 
LO DE, ( Yl) ; 
CALI. UP ; 

CALL SCHECK ; 
XOR A 
LO ( EOG ) , A 
CAI,L MTSC ; 
LO OE,( Y) 
LO c, l ; 
RET 
LO A,D 
OR A 
JR NZ , CHECK 
INC A ; 
CALL ONf.OGE 
CP H H 
J R C, CHECK I 
DEC •A : 
CALL ONEIJGE 
LO O, A 
LO A, E 
OR A 
J R NZ , CHECK2 
INC A ; 
CALL ON EDGE 
CP JlH 
J R NZ , FCHECK 
DEC A ; 
CALL ON EDGE 
LO E,A ; 
LO (Y l ) , OF. : 
RE'!' 
PUSH flf ; 
LO A,l 
LO (EOG) , A 
POP AF 
RET 
If X 1 Y IS OFF TllE 
THEN SCROLL SCREEN 

LU UE ,( H ) 

LO A, ( X) ; 

OR A 

J R NZ,XGR ; 

INC A 

!NC A 

LO ( X ) ,A 

LO A 1 311 

CALL MDV : 

LO A, (EOG) 

OR A 

J R Z , XGR 

LO A , (X) 

DEC A 

LO (X) ,A 

LO A,( X) 

CP 80H 

JR C,Y ZRO ; 

SUB 2H 

LO (X) ,A 

LO A,211 

CALL MOV ; 

LO A, ( EOG) 

OR A 

JR Z , YZRO 

LO A , (X) 

INC A 

Lil ( X) , A 

XOR I\ 

LO (EOG ) ,A 

LO I\ , (\') 

OR A 

JR NZ, YCR 

l\DD A,JH 

LO ( Y) , A 

LO A., lH 


Xl• Xl d 

n · SPAC l liAR NOT HIT 
SAVE SCREEN 
SCREEtl LOCATI ON 
F I ND DI RECT ION TO MOVE 
CHECK I F AT F.DG E 

LOAD SCR EEN WI TH NEW DATA 

C - 1 SO I T SKIPS THE SET ROUTINE 

AT LEFT EDGE 

AT RI GllT ~:OGE 

AT TOP EDGE 

F l NI SHf.D CHECK I NG 
11·r BOTTOM EDGE 

F l NSHED CHECK ING 
sroRE COORDI NATE 

ON EDGE 

SCRE EN . 

CHECK I 

x>0 

F X=U 

SCROL L SCREEN RIGHT 

Y=0 

SCROLL SCREEN LEFT 

CALL MOV ; SCROLL SCRE EN DOWN 
LO A, ( EOG ) 
OR A 
JR Z , YGR 
LO A, (Y ) 
SUS 2H 
Lil (Y) ,A 
LD A, (Y) 
CP 30 11 
RET c 
SUB 3H 
LD (Y ) , A 
XOR A 
CALL 
LO 

HOV 
A,( EOG) 

; GCROL L SCREEN UP 

OR A 
RET z 
LO A, (Y) 
AD D A, 2H 
Lll ( Y) ,fl 
RET 
PUSH liC ; SCROl.L SCREEN ROUTINE 
PUS ft IW 
XOR fl 

74 • 80 Micro, July 1984 



L islmg UlnlilWPll 

717A 32F87 F 02110 

7170 CDDF? l 02120 

7180 F l 02130 

7181 FE01 02140 

7183 2822 02150 

7185 1'7 02160 

7186 2816 021 70 

7188 FE02 02180 

718A 2809 02 1 90 
718C 3AFD7F 02200 SRT 
71 BF JD 022 rn 

. 	7190 32FD7F 022 2 0 
7193 1819 02230 
7195 3AFD7F 02240 SLF 
7198 JC 02250 
7 1 99 32FD7F 02260 
719C 1 810 02270 
719E 3AFC7F n22ao SUP 
71/\l JC 02290 
71/\2 32FC7F 02300 
71/\5 1807 02310 
71A7 3AFC7F 02320 SON 
71AA JD 02JJ0 
71AB 32FC7F 023 40 
71AE ED5 BFC7F 02350 MOVl 
7lB2 CDCA 70 02360 
71B5 l:DE6 71 02370 
71 B8 Cl 023 80 
71B9 C9 02390 

02400 ; SET 
71BA cs 02410 SET 
71BB 06 80 024l0 
71DD CDC47 l 02 430 
71 CO CDD371 02440 
71C3 Cl 024~n 

71C4 217 E07 02 460 SET! 
71C7 78 02470 
71 C 8 F5 024 80 
71 C 9 3AFF7F 02490 
71 CC FS 02500 
71 CD 3/\FE7F 02510 
7 1DO C3S 001 02520 

LO ( EOG ), /\ 
CAl. J. SCTM 
PO P /\F 
CP l H 
JR Z , SDN 
OR A 
JR Z , SUP 
CP 2H 
JR Z , SLF 
r.D A, (JC l ) 

DEC A 

LO ( Xl ) , /\ 

JR MOVl 

LD A , ( Xl ) 
INC A 
LO (X l) ,A 
JR MOVl 
LO /\ , (Yl) 
me A 
LO ( y 1) , /\ 
JR MOVl 
LO /\ , (Yl) 
DEC A 
LO (Y l) , /\ 
LO DE , (Y l) 
CAL L SCHECK 
CALL MTSC 
POP BC 
fl ET 

X, Y ROUTINE 
PUSH BC 
LD B , 8011 
CALL SETl 
CALL DEL/\Y 
POP BC 
LD HL , 077Ell 
LO /\,B 
PUSH /\F 
LO A, ( X) 
PUSH AF 
LO /\ , (Y) 
JP 15011 

02530 DELAY ROllT TNF. 
7lll3 C!> 02540 DELAY PUSH BC 
7104 01:00 02550 LO C , OH 
71D6 3Af97F 02560 LO A, (SPD) 
71 11 9 47 02S70 LD B , A 
71DA CD6000 02580 CALL 60H 
71DD Cl 025 90 POP BC 
71DE C9 02600 flET 
71DF AF 02610 SCTM XOR A 
71ED 32FA7F 0262'1 LD (DIR) , /\ 
7lE3 C36 373 02630 JP PAGES 
71E6 3E01 02640 HTSC LO II , l 
71E8 32Fll7f 02650 LD (Difl) , /\ 
71EB C36373 02fi60 JP PAGES 
71EE 3AFC7F U26 7 U SCREEN l, D A, (Yl) 
71Fl 47 026 80 LO B , A 
71F2 11 00 00 026 90 LD DE, 8011 
7 1 FS 19 02700 LOP /\DD llL , DE 
71F6 10FD 0271A o.rnz LOP 
71F 8 3/\FD7F 02720 LU A, (Xl) 
7 1 fB 47 02730 LO B , /\ 
71 FC 23 02740 LOPl INC llL 
7 l FD iorn 0 27 50 nJNZ WP l 

02760 ; 
02770 ; CHECK IF ::JTM on MTS 
02780 ; 

; RESET EDGE FLAG 

; SCREEN RI GHT 

; SCREEN LEFT 

; SCREEN UP 

; SCREEN DOWN 

; CHECK lF /\T 	 EDGE 

; RESET DOT '!'HEN SE'!' AGAIN 
; THIS GI VES IT BETTER MOTION 

; CALL ROM DELAY ROUTINE 

; MOVE SCREEN TO MEMORY 

; MOVE HEMORY ')'O SCREEN 

; X AXJS 

SAVE TIME 
SAVE-MONEY! 


GET MORE WORK OUT OF 

YOUR COMPUTER WITH 

PROSOFT's FABULOUS 


UTILITIES. 


RPM TO THE 

RESCUE
-


) 
Find out ii your drives need adjust 
ment before you begin to lose files . 
SAVE on repair bills. This easy-to-use 
program measures the rota tional 
speed and Jluct uat ions of your d isk 
d rives. and warns you if they are run 
n ing too fas t, too slow, or unevenly. 

Incorrect or e rratic speed is a com 
mon cause of unexplained disk errors 
and loss of data. RPM's documentation 
explains how to detect a nd correct 
these proble ms quickly and easily . As 
80 MICRO (April. 1982) said: "If your 
drives have problems I recomme nd 
RPM before paying lo ge t it repaired ." 
Customers a gree: 
" EXCELLENT - Has paid for itself 
already/ Saved th e cosl of Radio Shack's 
doing the speed adjusll" (D.M .) 
RPM is supplied on d isk for the TRS-80 
Models 1. 3 a nd 4 (in 3 mode) . We sug
gest you order a copy before you need 
it . 

RPM $24.95 

THE BASIC 
l NSC\\A ~\ IJLen 

NEW from the author of DOTWRITER! 
THE ESSENTIAL DOCUMENTATION, 
PROGRAM FOR BASIC 

•Lists proqrams in readable form 
•Makes it easier to follow BASIC 
•Self-document your own proqrams 
•Self-document others' proqrams 
•Very easy to use, exoellent prompts 
•Assiqn names to subroutines 
•Use lonq names for variables 
•Saves names to separate diak file 
•Doesn't chanqe original proqram 
•Flaqs GOTO's and GOSUB's 
•Indents loops, IF/THEN 
•Indents multiple loops, IF/THEN 
•long lines broken BETWEEN cmnds 
•Remarks made neater, easier to read 
•Cross-references with each line 
•Wrltt•n 	cm FAST MACHIHE LANGUAGE program 

RequlrH TRS-80 Model I or Ill. 48K. disk 

Ulf1CB41DLBB 129.95 
ORDER NOW, TOLL-FREE 

(800) 824-7888. oper. 422 

PR~, ~,3 
Dept. C Box 560. No. Hollywood. CA 9 1 60~ 

(818) 764-3131 lnlo1maiion •nd ,.me-day processing 

Tl AMS 01 ~A 0~~a ~~~tdt'Ss ~~Oov:;~~!~ a~:~21Jo;' , ~ (a:l
1 ~1c·~~ 

orde1s t.lled ·Nrln11"1 01c d3y 

71FF ll003C 027 90 Ll1 Dt: , 3C00 H 
7 202 3/\F/\7F 0280 0 LD A, (DIR) 
7205 ll7 02810 OR A 
7206 2 8 11 02 820 JR Z,STM ; SCREEN TO MEM 

02830 ; 
0 28 40 Mr~MORY TO SCREEN 

7208 1100'.lC 02850 MTS LD DE,JC0011 
720ll 06 l0 02860 LO B,1 0H 
720D cs 02 870 LOOP2 PUS H DC 
7 20E CD2972 02880 C:A (,(, LINE 
7211 014000 02890 LO BC , 40H 
72 14 09 02900 /\DD HL , BC 
7215 C l 02910 POP DC 
72 16 l0F 5 0 2 920 OJNZ LOOP2 
7 2 1 8 C9 	 02930 RE'!' 

02940 ; 
029SO ; SCREEN TO MEMORY 

1219 Ell 02960 S TM EX DE , HL 
721/\ 0610 02970 LD S , 1011 
721C cs 02980 LOOP3 PUSH BC 
7210 CD2972 02990 Ci\LL LINE 
7220 0640 03000 LO B , 40tl 
7222 13 U3010 LOOP 4 INC OE 
7223 l0f'D 03020 DJNZ LOOl'4 
7225 Cl 03030 POP BC 
7226 10f4 03040 DJNZ LOOP) 
72l ij C 9 03050 RET 

03060 ; COPY ONE LINE fROM (S TO Ii) OR (M TO S) 
7229 014000 03070 LINE LO 
722C EDB0 03080 LD!fl 
722E C9 03090 RET 

03100 ; 
03110 ; SEND DRAWING 

722f ES 03 1 2 0 SCRPT PUSH 
7230 cs 03130 PUSll 

03140 ; PUT PRINTER 
031 5 0 ; PU1' PRINTER 

723 1 061[) 03160 LO 
7 2 J J CDDF.7 2 03170 CALL 

BC, 40 H 

'IO PRlN'fER ROUTINE 

llL 

BC 


IN CONDENCED MODE THEN 
IN GRAPHICS MODE 

B , 27 ; PUT IN CTL MOD!o: 
PRJN'r Li.\lmg contmucd 

..- See Lis i ol Advef/ isers on Page 195 	 80 Micro, July 1984 • 75 
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Listmg continued 

7236 0614 03180 LO !l , 20 SET TO CONDENCED rnINT 
7 23 8 CDIJE72 03190 CALL PRlNT 
723B 0612 03200 LD !! , l B PU'l' l N GRAPHICS HOOE 
723D CDBE72 03210 Cl\LL PRINT 

03220 ; START COPYING SCREEN TO PRI N1' Ell 
03230 

7 240 21 03240 DEFB 21H LO HL ,NNNN COM MAND 
7Hl 8U0U 03250 PST DEF\·/ 0080H LD HL , SU UUH 
7243 70 03260 LOOP LO 1\ 1 L 
7244 E680 03270 AND 80H 
7 246 BO 03280 CP L 
7247 0600 03290 LD B , 13 

03300 II:' END OF LINE OR SCREEN THEN SEND RETURN TO PRINTER 
724 9 CC!lE72 03310 CALL Z, PRINT 

03320 CU ECK FOR BREAK 
7 24C 3A4038 03330 LD A , (KYB) 
724F f'E04 03340 CP 411 
7251 282E 03350 JR Z , STPR ; STOP PRHIT 
7 2 53 7 E 03360 LO A , ( llL) 
7254 fE81 03370 CP 81H 

033 80 If NOT GRAPHIC CHARACTOR ·THEN SEND SPACE 
7256 3010 033 90 JR NC , DOTS 
72 58 0680 03400 LO B,12 8 
72oA CDBE72 03410 CALL PRINT ; SEND 4 DOT SPl\C ES 
7 25D CDBE7 2 03420 CALL PRINT 
7260 CDBE72 U343U CALL PR.lN'l' 
7263 CDBE72 03440 Cl\LL PRINT 
7266 1813 034 50 JR NEXT! 
7268 C08972 03460 OOTS Cl\t,r. SJDEl 
"/26B CDBE72 U347U CALL PRINT 
726E CDBE72 034 80 CALL PRINT 
7271 7E 034 90 LD A, (llL) 
7272 CDf\4 72 03500 CALL SIDE2 
7275 CDBE72 03510 CALL Pl<INT 
727 8 CDBE72 03520 CALL PRINT 
7271l 23 03530 NEXT! INC llL 

03540 ; CHECK TO SEE IF AT END OF DR/'. WING SIDE (IF SO THEN END) 
727C 7C 03550 r.o A,H 
727D n: 03560 l)J::t'll 0FEll ; CP NN COMMAND 
727E l\O 03570 !'ND DEFB 0A0H ; CP 0/\0 H 
727F 20C2 03500 JR NZ,LOOP 

03590 ; PUT PRlNTER BACK lN TEXT MOD E 
7281 06U 03600 S'l'PH LU B,30 
7283 CDBE72 03610 CALL PRINT 
7286 Cl 03620 POP BC 
7287 El 03630 POP HL 
7288 C9 03640 RET 
7289 06 80 03650 SIDEl LO ll , 80H CALC ULATE 1st SIDE OF GRAPHIC BLOCK 
7286 EG10 03660 AND 1011 
7280 0E70 03670 LO C, 11 2 
728F C4CE72 03680 CALL NZ 1 1\D 
7292 7E 03690 LO A, (HL) 
7293 E604 03700 l\ND 411 
7295 0E0C 03710 LO C ,1 2 
7297 C4CE72 03720 CALL NZ , AD 
729A 7E 03730 LD A , (HL) 
729B E601 03740 AND l H 
7290 0E0 3 03 750 LO C,3H 
729F C4CE72 03760 CALL NZ , AD 
72A2 7E 03770 LD A , (HL) 
72A3 C9 037 80 RET 
72A4 06 80 037 90 SIDE2 LO !J,8011 CALCULl\'rE 2nd SIDE OF GRAPHICS BLOCK 
7 21\6 E62 0 03 800 AND 20H 
72A8 0£7U 03 810 LD C,112 
72/\11 C~CE72 03820 CA LL NZ ,AD 
72/\D 7 E 03 830 LO A, (HL) 
72AE EGO 0 03 040 AND OH 
72Il0 OEOC 03 850 LO C,12 
721.12 C4CE72 03 860 CALL NZ ,AD 
72BS 7£ 03 870 LD I\ , (HL) 
72BG EG02 03000 AND 2H 
721l8 0E03 03890 J.D C,3 
72l!A C4CE7 2 U390U CALL NZ ,AD 
721lD C9 03910 Rt:T 
72IJE 3AEB37 03920 PRINT LO A , (37EOH) CHECK Ir PRINTER READY 
72Cl F.6F0 0 393 A ANO 0FflH 
72C3 FE30 03940 CP 30H 
72C5 20F7 03950 JR NZ,PRI NT 
72C7 7 8 03960 LD A,B 
72C8 32E837 03970 MDL! LO ( 37E8H) ,A DELETE FOR MODEL 3 , 4 
72Cl1 0 3FA A398A MOf.,3 OUT ( 0F8H) ,I\ DELETE FOR MODEL l 
72CD C9 U3990 RET 
72CE FS 04000 AD PUSH l\F 
72CF 79 04010 LD A , C 
7200 60 040 20 OR B 
721)1 47 04030 LU ll,A 
7202 Fl 04040 POP Af 
7203 C9 04050 RET 

04060 ; CLEAR At,L Pl\GES 
7204 ES 04070 CLR VUSH HL 
7205 2100 80 04080 LD HL , 8000H 
7206 3E60 04090 LOOP! LD A, 8011 
72DA 77 04100 LD (llL) , I\ 
720R 23 A4J 1. A TNC: Ill. 
72DC 7C 04120 Ll.l A,H 
7200 FEC2 04130 CP 0C2!1 
72DF 20F7 04140 Jll NZ , LOOPl 
72El El 04150 POP HL 
72E2 C9 04160 RET 
72E3 FE02 04170 FUNC'n CP iH 
72E5 2813 04180 JR Z,CONECT 
72E7 FE04 04190 CP 4H 
72E9 28U\ 04200 ,lR 7. , CONF.C2 
72EB FE08 042 1 0 CP BH 
72ED 2833 04220 JR Z , BLKON ; Sl\VE BLOCK 
72EF FE!C 04230 CP 10H 
72fl 283F 04240 ,lR 7, '5L KOFF ; r.OA n llf,OC K 

Listin~ <"Oll tinued 

PRINTER 
Radio Shack Prinlers 
Daisy Wheel II 
LP 1. 2. 4 
LP3. 5 
LP 6. 8 (OMP 400) 
OMP200 
OMP500 
EPSON OR IBM 
MX-70/80/80/F!T 
MX-100 
RX·B0/80/F!T 
CENTRONICS 
7001730173717391779 
(Zip Pak) 
C. ITOH OR APPLE 
Prowriter 

RIBBONS 
Ribbon EZ Reload 

10 for S24.95 
4 for$18.95 
3 for $13.95 
3 for $13.95 
3 for $13.95 
3 for $13.95 

3 forS16.95 
3 for $18.95 
3 for$18.95 

4 for S18.95 

3 forS13.95 
Radio Shack Prlnlers 
Daisy Wheel II 

Black 

EPSON OR IBM 
MX-80/80/FfT 
MX·100 
RX-80180/FfT 
OKIDATA
1ro:a2:j33· 
84 
C. ITOH OR APPLE 
Prowriter 

Cartr:!!! ge_s 
3 1orS29.95 
(Reloadable) 
6 for S29.95 
(DWll Only) 

(Non-Reloadable) 
EPSON BRAND 

S16.95 each 
S21.95 each 
$21.95 each 

4 for $13.95 
2 lor 512.95 

3 for 516.95 
COMREX CR·I OR BROTHER HR·I 
Single Strike 6 lor $19.95 
Multi-Strike 6 for 534.95 
COMREX CR·ll OR BROTHER HR·ll 
Single Strike 
Multi Strike 
Nylon Fabric 
SILVER REED 550 
Single St~ 
Multi Strike 
OIABLO OR C. ITOH 
Hytype II 

Mulli Strike 
Nylon Fabric 

Starv1riter F-10 
Multi Strike 
Single Strike 

3 for $16.95 
3 lur $24.95 
3 for S20.95 

3 for 516.95 
3 for $29.95 

6 lor $24.95 
6 lor S32.95 

6 for S29.95 
6 for $32.95 

CALL TOLL FREE: 

1-800-327-9294 
FLORIDA RESIDENTS CALL: 

1-305-894-0789 
WRITE FOR 


OUR FREE CATALOG 

• diskettes • checks 
• paper • storage boxes 
• labels • furniture 
• ribbon • binders 
• and a wide assortment of hardware. 

Add $2.00 lor sh1pp1ng on orders less than S30.00. 
Florida residents add 5% sales tax. 
Mos! orders shipped within 24 hours. Personal 
checks please allow 10:14 days lor delivery. We 
make mail order shoiJjJing e.,,-y by acccpling VISil . 
MasterCard. Amertcan Express.Cashiers Checl<S. 
Bank Wires. and G.O.U. shipments. 

CREATIVE COMPUTER 
Department 80 .,.100 

1236 E. Colonial Drive 
Orlando. FL 32803 

(305) 894-0789 

~ ____.,,... , 
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PROSOFT UTILITIES MAS ao Acctg System RIBBONS I
TRASH MAN · Model I or Ill ... .. . .... $34.95 Integrated Gil, AIR, AJP & Ck Reg.I I 


I 
FASTER - Model I or Ill . .. ... . ........ 26.95 Retai l $599.00 SPECIAL $399.00 ZIP BOX RELOADS 
RPM · Model I or 111 . . ... .. .. ...... . . . 21 .95 Overview - $5.00 Credited on Purchase 

'/2 Doz. Doz. 
LAZY OPTIONS MICRO SPOOLER ev conoollnk 1sK .. 199.95 Epson MX 70180-20 Yds 24.00 42.00 

~~~ ~~~~~Ep~~n) : : : : · · · · · · · · · · · · : ~::~~ s~K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .269.95 ~~~~~~r~?~;-~~ ~~~·. ~~:~~ ~!:~~ I 
LAZY DOC .. ........ .. .... . ..•... .. 49.95 HAYES SMARTMODEM JOO . . . . 229.95 Centronics 7301737/7391779 or 
LAZY Draw, Do, Tab, Cale ... . .•.. .... 34.95 HAYES SMARTMODEM 1200IJOO .. . .. . 549.95 LP-l/ll/IV·1 6 Yds. 18.00 33.00I I
MAIL LIST PROGRAMS PRINTER STANDS All ZIPBOXESai•nll"Wdlly seaJ<O~acknvlonar<l requnenor•woodong. 
POWER MAIL PLUS-Mdl _ ;ri:e:e1oaas a1su avaitat>h: in r~. blue, brown, aieen& JUplc. Anym1x2112116 . . . .. . 129 95 

POWER MAIL PLUS·Mdl 11111 ....... .. 129.95 CART RIDGES
I I 


I 
POSTMAN MASS MAIL·Mdl 11111 .... ... 74.95 Each Doz. 
MAXI MAIL·M odel Ill . 64.95 Epson MX70/80 7.00 60.00 

z BASIC . MDL I/Ill . ... ... .... .. .. . ... 79.95 Epson MX100 10.00 108.00 
Prowritcr 8510 & Nee 8023A 7.50 75.00 

MICROTERM - Model I or Ill . ......... 69.95 RS LP llllV 6.50 66.00 I 
RS LP VI/VIII 6.50 66.00 

TZAL - Model Ill Tape . . . . .... 39.95 RS DSY WH 11 or DW P 41 0 Mu Ii i 6.00 66.00 
BASIC EDITOR · Model 11 111 Tape ...... 24.95 RS DSY WH 11 · Nylon 6.50 69.00 .I I
RSDMP2100-Toshiba1350 9.00 96.00BOOKS SPACE AGE NO FRILLS MICROLINE 80/82Al83A/92 N/A 30.00 

MX 80 No Frills . .Clear t4.95 Brome 19.95 MICROLINE 84 '/2 x 40 Yds 5.50 60.0026•95How To Do It on the TRS 80 IJG · · · · · · · · MX80 Space Age .. Clear 27.50 Bron" 29.95 AN ADEX . 9000 Series 10.00 108.00
Machine Lang. Disk 110 IJG ........... 26.95
I I
M1croline 82A Space Age .c1ear 27.50 B1on1e 29.95 Dlablo Hytype II-Mu lti Strike 5.50 54.0026 95TRSDOS 2.3 Decoded IJG · · · · · · · · · · · · · Microline OJA Space Age . . Clear 34.95 Bron" 39.95 Diablo Hytype II - Nylon 6.00 60.00 
Disk + Other Mys teries IJG · · · · · · · · · • · 20·95 NEC 8023A Space Age . c1ear 27.50 Broo1e29.95 Qume-Mulli Strike NIA 36.00 

26 95Basic Decoded IJG · · · · · · · · · · · · · · · · · · · MX 100 Space Age Cl<•• 34.95 Bronic 39.95 NEC-550017700·Multi Stri ke 6.00 60.00
26•95I I 


I 
Custom TRS·80 IJG · · · · · · · · · · · · · · · · · · Multiusc 18x12x6x1/• .Clear 24.95 Bron10 NIA Mannesman Tally 1000 6.50 66.00 
~asic~as~~;;:e\ter~~· it . ······· ~: ·:~ Nofrills1J2Col.w/slot . a..r NIA Bronze 24.95 TTX1014 8.00 90.00 

a soc is as er e er · · · · · · · · · Gorilla Banana Clear NIA Bronte 19.95 Brother HR I 5.50 60.00
17 95Captain BO IJG · · · · · · · · · · · · · · · · · · · · · · · FX 80 Space Age ae" NIA Brorue 34.95 Silver Reed Mult i St rike Ex55177 6.50 66.00 

BFBLIB or BFBDEMDisk ... . .. . . . .. . 17.95 FX100 SpaccAgc .. Clear NIA B•ooze 44.95 WangSys tem5 5.00 48.00 
 I 
Ins ide Superutility Plus 2.2 o r 3.013.2 ... 17.95 WE HAVE A STAND FOR MOST PRINTERS 75.00 

· Xerox 6/0/620 Memorywriter-Mulli 7.00 
Electric Pencil Manual .. ... ... .. .... 22.95 IBM DisplayWriter-M ulti 8.00 84.00 

CPM Users Gulde . . ..... .... ....... . 15.95 VisiT OUR RETAil LOCATiON Note. All cannoges black only
I I
Game + Graphics forTRSBO · · · · · · · · ·1S.95 Minimum Ol'der 3cartridges. any mix. Forsmall!t quantities. Md St 50 

I 

TRS 80 Data Comm. Systems .. .. .. · . · 12.95 It • It N y k A per ordei. All our reloadsand canr<19es are manuratture<l oy one ot 1ne 

TRS 80 Model 100 Conipuler Lord . . .... 16.95 W EN IN T E EW OR REA oldest and mo.i repui>ble nbllOnmanu•acturers rn one coumry 
Hardware Interfacing TASSO ....... ... 14.95 wr11e or .,, rectUer s~1v1ce for you1 tree ca1a109 -QUALITY GUARANTEED

- I I d t - I ORDERING INFORMATION IICrG mageS n US rl99 nC. COO Orders add $2 00 Minimum credn card order $25 00 FREE sh1pp1ng on all COO and 
164-06 Crocheron Ave. Dept. L · -·-=~ prcp.1id CJSh orders wnhm the con1men1a1 48 states via UPS Ground Actual shipping and m· 

VISA" Flushing N Y 11358 c:JI..~ surance charges apply on all cred~ card orders. apprO'IOO P' O's and S111pmemsoutside Ille con·I M 

,,,. 157 ~ Mental 48 states. Cer1Hled Ck. MIO. COO and credn cards shipped immediately Please allow 2 f(212) 445.7124& ------~ . weeks for personal checks. Crcdn card orders shipped to card address only. Prices subject 10•__:_h_A__a___haiiiiiiiiliiiiiiiiiii•• 
.- See List of Advertisers on Page 195 80 Micro, July 1984 • 77 
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Us1i11g 1.:umim1r.!il 

72F3 H20 04250 Cl' 20)1 
72F5 28 4B 04260 JR Z,PS ; S PIN SOCKET 
72F7 C33070 04 270 JP KEYS 
72FA COE974 04280 CONECT CAT..L GETAD ; FI ND SCREEN LOCATION 
72FD 0605 04290 LO B, SH : U CONECTlONS 
72FF 0E05 04300 LO c , s 
7301 21FC75 043 10 LO UL,CONl 
7304 ES 04320 PUSH HL 
730S El 04330 LOP13 POP HL ; CON ECTOR TABLE 

THE BYTE 
(jE~ERl1l 7306 ES 04340 PUSII !IL 

7307 cs 04350 PUSH BC 
7308 41 04 360 LD B, C 
7309 CDC474 04370 CALL PUT 
730C Cl 043 B0 POP BC 

3Sierks Lane· Roslyn Harbor, NY 11576 
24 Hour Order Line ~ 382 7300 101'6 043 90 OJNZ LOP13 

730F F.D5BFE7F 04400 1.0 DE , (Y)Orders: 516-625-0920 7313 to:l 	 044 10 POP HL 
7314 C9 	 04420 RET 
7315 COE974 04430 CONEC2 CAL L GETAD 
73 1 8 060A 04440 LD o , 10 
73111 0E04 04450 LO C, 4H 
731C 21Ul7b 04460 LU HL , CON2 

Technical: 	516-484-6391 

Upgrade Kits - Models Ill and IV 731F ES 04470 PUSll HL 
7320 l 8EJ 044 00 JR LOP13 
7322 21A03C 044 90 6LKON LO HL , VIO64k upgrade $ 60.00 7 325 110078 04S00 LO DE, 780U H 

128k upgrade $ 89.00 7328 01 0004 04 510 LO BC, 40UH 
7326 EOB0 04 520 LDIR 
7320 EDSBFEH' 04530 LO DE, (Y) 
7331 C9 04 .540 RET

Micro Design MDx-6 Disk Controller/ 7332 21 007 8 04550 !lLKOFF LU HL, 7800H 
733S 11003C 04560 LO DE, V!O 
7330 010004 04S70 LD BC ,400H

RS-232. Includes all cables and all 
instructions. 7336 EDB0 04580 LDIR 

7330 ED5BFE7F 04590 LO OF. , (Y) 
7341 C9 04600 RET 
7342 0101CA 046 10 PB LO BC , OAOlH

without drives $239.00 7345 21C000 	 04620 LO HL , 0C0H 
734B C3B273 04630 .1p SOCKET 
7348 CDOF71 04640 SFL I P CALL SC'l'M ; FLI P PC BOARD SIDES

with 1 Tandon drive $399.00 
with 2 Tandon drives $560.00 734E 3AP671' 04650 LO A, (SID) 

7351 EE30 04G G0 XOR 3011 
7353 32F67f 04670 LO (SID) , A 
7356 CDE671 04680 CALL HTSC 
7359 3A803B 04690 Wl\IT LO A, (3 YYUH) 
735C Il7 04700 OR APrinters: 
7350 20FA 04710 JR Ni ,li AIT ; WAIT UNTILL KEY LET GO 
7 35°F Fl 04720 POP ll F 
7360 C32770 04730 JP NEX~'Epson RX-80 $279.95 
7363 3AF67F 04740 PAGES LO A, (SID)

Epson FX-80 $509.95 7366 B7 	 047S0 OR A 
7367 2807 04760 JR Z, SDl 
7369 2100M 04770 LO HL,0A000H : PAGE 2

Epson FX-100 $689.95 
Gemini 10x $269.00 736C CDEE71 	 047 BO CALL SCREEN 

736F C9 04790 RET 
737 0 210080 04 800 SDl LO HL , 8000H 

Okidata 92mi $420.00 
Prowriter 851 Oap $339.00 7373 CDEE71 	 04 Bl0 CALL SCREEN 

7376 C9 	 04 020 fiET 
04830 ; FUNCTION KEYS

16k Epson Buffer $119.00 
64k lnline Microbuffer $239.00 7377 FE0l 04 840 FUNCT CP l 

Printer Cables $ 26.00 
 7379 2874 04 850 JR Z, COMM 

737B FE02 04 860 Cl' 2 
7370 282 0 04870 JR Z, Pl4 
737F Ff.04 04 A80 CP 4 
73 81 2Y 4C 04890 J R Z, Pl6 
7383 FE08 04 900 CP 8 
7385 2050 04910 J R Z, 1'20 
73 87 FJ;:l0 04920 CP 1011 
7389 2854 04930 JR 7. , P24 

Modems: 

73 BB FE20 04 940 CP 2011 
7300 205B 049S0 JR z , !'40 

Hayes 300 Smartmodem $199.00 
Hayes 1200 Smartmodem $469.00 738F FE40 	 04960 CP 40H 

7391 2808 	 04970 JR Z, Pl 
04980 I KEY 7 ~ CLEAR CHANGES ON PAG c 

Novation J-Cat $100.00 
Signalman 300/1200 $250.00 7393 CDE671 	 04990 CALL MTSC 

7396 EDSBFE7F 05000 LO DE, (Y) 
739A C9 0S010 RET

Signalman Mark I $ 69.00 
Modem Cable $ 26.00 739B CO E974 05020 Pl CALL GETAD 

739E 21CD7S 05030 LO HL,l'INS 
73Al 010102 05040 LO BC , 0201H 
73A4 CllC474 05050 CALL PU'!" 
73117 EDSDFE7F 05060 LO DE, !n 
73A£l C9 05070 IlETDiskettes: 73AC 010111 0SOB0 Pl4 LO BC , llUll 
73AF" 2lC0AO 05090 LO HL , 0C0H 
73B2 ES OS100 SOCKET PUSH 111,Elephant #1 SS/SD $ 15.95 73B3 COE974 	 OS110 CA LL t,;to:'l'AO 
73Il6 21CB7 S 05120 LO HL , PINS 
73B9 CDC474 0!i l30 CALL PUT

Elephant #2 SS/DD $ 18.95 
Elephant #5 OS/DD $ 25.95 73BC CDF.974 05140 CALL GETAD 
Elephant #1 0 OS/DD 96tpi $ 28.95 73BF El 051~0 1'01' HL 

73C0 Ell 05160 EX DE , HL 
73Cl EDS2 05170 GDC !IL , DE 
73C3 EB 05180 EX OE , HL 
73C4 21CH75 05190 LD HL , PINS 
73C7 CDC474 05200 CALL PUT 
73CA E05DPE7P 05210 LO DE , (Y) 

DEALER INQUIRIES INVITED 

73CE C9 0S220 RET 
73CF 010113 05230 Pl6 t..D 6C ,1301 H 

TERMS OF SALE: 

7302 21C000 052 40 LO HL, 0C0HThere is a 3% charge for Mastercard or Visa. No COD's 
7JDS l BOB OS2S0 JR SOCKETwill oe accepted. Free Shipping on Prepaid orders 
7307 010118 0S260 P20 LO IlC ,1 00111(Cert. Check or M.0.), otherwise actual shipping costs 
730A 21C000 05270 LO HL , 0C0Hwill be added to invoice. NY State Residents ploaoc add 
7300 1803 0S280 JR SOCKET8.25% Sales Tax. Prices and lerms are subject to 
730F 010110 OS290 P24 LO BC ,100111 
7JE2 21 0001 0S3 00 LO ll L, 18011

change without notice. 

Lisfi11g comitmed 011 p . 138 
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WANTED 
TRSDOS 6.X™ or~;;;;;.;:;;;;;r 

LOOS™ Users 

Our lc•llBox for LDOS" was rated FO UR STARS 1n the Oct. ·53 80-MICRU as a 
package 10 ""pertect the use 01 LOOS"". We now lrave ii tor the Mod 4 as well! These 
new disk utilities are intended IOI TRSOOS 6.x or LOOS 5.1.3/4 onlyl Unike SU+. 
tnese will work Oil any combination of single/double sided drives and hard drives' 
They will work with Mod4. Mod I or Ill, s1rgle or double density. ALL metli• lorma ts. 
irn;rutJi11y B 111 rllives on a MAX·OO. Also works with lhc Radio ShJCk. or any hard 
drive cont1gured tor use "ith LOOS or TA SOOS 6 x ~ 

Utrl1ties include disk repair. disk clreck. ••tensive zapper for disk. memorv. or files. 
veri fiers. c~mparers, lil lers. mapping, password manipulation. password rernovino. 
mass lite movlrl<J. mass file krllino. eraSrno. exercisino. searcl\lrcplacc. etc. Each 
utihty also contains a burn-rn ""HELP'' commana. rncaseyou oet lost All utilities are 
rnacl1111e lanouage. contain excellent documentation. and disk is unprotectecl 

MODEL 4 ToolBefl " (for TRSDOS 6.x only) 
-=--1~6-ut rhtres with 4 Illes 

Tne ToolBox tor Lons· (MOO 11 111) 
18 utilities. wi1h 5 files 

MASTER MECHANIC SET 1or Loos - (MOd I/Ill) 
9 utrhtles from 111 ToolAn• 

LOOS w/Master r.iechanic Set Cr1nhn 

~5'0\VC=tXF~ v306 

PRODUCTS FROM BREEZE/ OSO INC 

1 I 500 Slemmons Fwy .. Surte 1 25 


Dallas. Texas 75229 

(214) 484 -29 76 

COlV\TERT MOD Ill BASIC 
MOD 4 IBM PC '.fANDY 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 compatible. good news has finally arrived. EMSI 
offers 3 powerful u1ilit ies for converting your Mod Ill BASIC 
prog ram s 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 al l required spaces between 
keywords. recalculate PRINT@ addresses (or replace them with 
LOCATES). adjust TAB addresses. correct exponentiation symbols, 
eliminale unnecessary spaces. remove down arrows. optionally 
remove REM 's, and fl ag and list unresolved line numbers. User 
gu ides explain program operation In complete detail , offer 
alternat ives for revi sing lines Iha! need manual intervention and 
numerous hints for easier, more thorough conversions. 

CONV3T04 Con verts TRS·80 M od Il l B A S IC to $ 49.95 
TR8·80 M od 4 
Hundreds of soti~ f lcd users.As!<. to see proor:r.m 
review (three &tars) at your loe<il Radio Shack. 
Compuler Center. 

CONV3TOPC NEW! C onvcrteTRS·SO M od fll BASIC S139.95 
to IBM PC• 

CONV3T02000 N EWI C onvertsTR S ·80 Mod Ill B A S IC $139.95 
to Tandy 2 000• 

'Inc ludes convenienr diske rle formatter and Ille transfer program so that 
proyrctms f.t11 C/ file s moy be exohan9od between machines without modems. 
Olske lles and guides are packaged in deluxe 1hree ring binders. User Guides 
avallable separa te ly for those who want complete details before ordering 
entrre package IS5.00 cash nr MO only. crediled lo subsequenr package order). 

TO ORDER. CALL NOW - TOLL FREE (Except NJ) 
800·922·0786 

NJ residents, and local dealers: 201-879-5982 ...-as 

EDUCATIONAL MICRO SYSTEMS, Inc. 
~ P.O . Box 471 . Chesle r. New Jersey 07930 
1irtriiiii111i DEALER INQUIRIES INVITED 

Terms : VISA. Mas1ercard, MO. check, or COD. Orders snipped within 24 
hrs. Add S3.00 shipping/handling. Add S1.65 for COO. Foreign or first c lass. 
add first class postage (package wt. 2 1 /4 lbs.). NJ residents add 6% sales tax. 

,,. See Llsr of Advertisers on Page 195 

$49.95 
___::::=~~ 
$69.95 

$39.95 

$149.00 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

Dot lrlatrl.IC Printers 
Anadex Serles •...••• , •• . . . • •• S CALL 
C. ltoh Prowrlter (8510) . . . . . . . 3811.88 
C. ltoh Prowrlter 2 ( 132 coQ . • • 5811.88 
C. lloh Hot Doi fl 80 cps) .. . . .. 609.88 
c. ltoh Hot Dot-2 132 COQ • • • • 729.88 
Epson RX/FX Series .. .. . . . . • • . • CA LL 
IDS/DataProducts P-480..... . 439.88 
IDS/DataProducts P-132 .... 1'89.88 
lnlorunner Ri1eman •..•.. . .... 339.88 
Memotech DMX-80 ....... .. .. 339.88 
Mannesmann Tally 160-L. . . . . 829.88 
Mannesmann Tally 180-L .... . 879.88 
Mannesmann Tally Spirit-SO •.•. 329.88 
Ok Ida ta Microllne 82A/83A .. . • . CA LL 
Okfdafa Microline 84Step11 • • . • CALL 
Okldata Mlcrollne 92 . , .••• .• , . • CA LL 
Okldata Mrcrollm1 93 .......... CALL 
Panasonic 1090 . . . . .. . ... . .. . 338.88 
Star Micronlcs Gemini IOX... . 289.88 
Star Mlcronlcs Gemini t 5X ... . 418.88 
Star Mlcronlcs Delta 1 O... .... 439.88 
Star Mlcronlcs Delta 15 .... ... 589.88 
StarMlcronicc Radix 10 ..• CALL 
Star Mlcronics Radix 15 ••. ..... CALL 
Toshiba P-1351 . . ... .. .... .. 1889.88 
P- 1351 Tractor ...... ....... . . 189.88 

Letter-Oua//ty Printers 
C. ltoh A·10 Starwriter ... .... S 549.88 

C. ltoh A- 10 Tractor ... . . . .. .. 149.88 
C. lloh F-10 Starwriter .• • • . . 1079.88 
C. lloh F· tO Prinlmaster •••. . 1379.88 
C. ltoh F-1 0 Tractor. . . . .... . . 189.88 
F-10 Sheet Feeder.. . ..... . . .. 599.88 
Diabto 630 (Parallel! . . .. .. . .. 2019.88 
NEC 2010/2030 ....... .. .. . .. 749.88 
NEC 2000/3500 Tractor ...... 2311.88 
NEC 3530............ .... . .. 14211.88 
NEC Sheet Feed. . ..... . .. . .. . 4711.88 
Qume Sprint 11/40. . . ....... 15411.88 
Qume Sprint 11/55. .. . . ... . . 17611.88 
Sprint 11 Tractor Feed . .. .... . 21 Q.BB 
Qume LelterPro (20cps) . . . • . . 7011.88 
Silver Reed EXP-770 . . . . .. . • . 9711.88 
Silver Reed EXP-550 .. .. .. .. . 550.88 
EXP-550 Trac1or .... .. ...... . . 129.88 

We know computer mail-order••• 

we wrote the book 

The book is ready: our llprln11 f 084 
C•t•loo. a comorehenslve buyer's 
guide that makes shopping by mail 
easier than ever before. Now you can 
get straight answers and complete 
specifications from one source. And we 
expla ln the technical te~m s so that 
ove n bog Inners: can understa nd what 
they're buying, No matter how you 
order- by phono or mail-you·u gel the 
answers you need to select the right 

product every l ime. 


Find out what It's like lo shoo wi1h lhe 

company that w roto the book on 

computer mail order. send $2 for our 

llprln111984 Cata/011 today. 


TECHNICAL SALES DESK: (603} 881•9855 
TOLL· FREE ORDER DESK: (800} 343•0726 

Hours: 9:00 to 5:30 EST, Monday-Friday 

• FREE shipping on oll orders (UPS ground) 
• Shipments fully insured at no extra charge 
• 	 Master{:ard, VISA, American Express. Olners Club & Carte Blanche 

credit cards accepted 
• No surcharges on credit card 
• Cards are not charged until you order is shipped from our warehouse 
• 	 CODs accepted up lo S 1000(addS1 O for COD handling!. Payable with 

certified check. money order or cash. 
• Full warran ties on all products 
• 1-year eJt lended warrant ies ore available for many r roducts (just ask) 
•Sorry, no APO/ FPO or foreign orders 

VISA ---
THE BOTIOM LINE 


------- - - - - --·-
MllrORD, NH 03055-0423 D (603J 881 ·985'i 

Sliver Reed EXP-500 .. . .•• , .• 439.88 
EXP-500 Tractor ...... . . .. .... I 19.88 
Smith Corona Memory 
Correct Ill Messenger . . . . . . .. . 589.88 
Star Mlcronlcs PowerType . •.. .. CALL 

Modems 
Hayes Microcomputer Products 
Smanmodem (300bd) . . . .••• $ 239.88 
Smanmodem (1200bd) . . . • . . . 559.88 
Novarion smartCat 
103 (300bd) . . . . .. . . . .. ... . . .. 189.88 
212 (1200bd) .. ... . ... .. . .. ... 439.88 
USA Password (1200bd) . • . • . . 389.88 
9-wire RS-232 Cable 
(pins 1 ·8 & 20) . . . .•. . .... . . . . . •. 29.88 
26-wiro RS-232 Cobio... . • . • • . 3Q.88 

A c cessories 
Printer Cables 
(Model 11/ 16, Model 111/4). . •. . . $29.88 
M·Color TRS-80 Color Computer 
Printer Interface .•. . . .. .... •• .• . 611.88 
TEC External DrlvQS . . . . . .. .. . 11111.88 
EMSOlskettes(SSSD) 10/bx •• . 22.88 
EMS Diskettes (SSDD) 10/bx... 26.88 
EMS Diskettes (OSDD) 1 O/bx. .. 33.88 
EMS Diskette 3ox. .... .. .... .. . 24.88 
EPD Lemori . .... . .. .•.. . ... . .. . 49.88 
EPD Lime . .. .. ... .. ... . .... . . . . 74.88 
EPD Peach (w/EMF·RFI) . . .•.• . 79.88 
EPD Orange fw/EMF·RFI) •.•. • 109.88 
Kensington MicroSaver . ...•.. . 59.88 
Mlcrofazer BK P/P ..... ... .... 129.88 
Mlcrofazer 64K P/P••• ••• ••• •• 189.88 
Mfcrofaier 128K P/P . •. • . ... . 239.88 
Mlcrofazer 256'< P/P .. . ...... 549.88 
Mlcrofazer 512K P/P ..... , . . . 769.88 
BO Column Printer Stand .. . .. . . 39.88 
132 Column Printer S1and •.. , •. 49.88 
BO Column Printer Paper 
(2500 sheetstcarton) .. .... ,., .. 39.88 
Trace Sound Traps . . .. .. . .. • • .. CALL 
2-WayPrlnterSwltch Box . . ... 109.88 
4·Way Printer Switch Box .. ... I 59.88 
Prfn twheels & Ribbons, . . ... . ... CA LL 
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f3DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 
> 

DISK DRIVE! 

a: 
Cl 
~ 
(/') 

Cl 

(/') 
w 
> 
a: 
Cl 
~· 
en Super Sale on New Disk Drives 

Introd cing 

MEGADISK 
5 to 20 Megabyte, ready to run on the TRS 80 Model 
I/III/IV/ 4P , Color Computer, IBM, PC, Apple, 
Franklin, MAX/80 LDOS. NEW DOS, & DOS PLUS. 

C/J 
w 
> 
a: 
Cl 
::.::: 
(/') 

Cl 

(/') 
w 
> 
a: 
c 
~ 
cn 
c 

en 
w DRIVE A HARD BARGAIN TM Complete Systems Starting at $999 .95 
> 
c 
a: Call Toll Free Ordering 1-800-343-8841 
::.::: 
cn 
0 

(/) 
w 
~ 
a: 
Cl 
~ 
(/') 

c 

en w 
> High Quality Lowest Price a: 
0 
::.::: Drive 0, 1, 2, 3 
(/) Disk Drive Upgrade

for the0 for model III/IV easy to install system 
(/) Color Computer Starting at ~ w 
> Starting at $199.95 Call for new lower price 
a: 

~ 
(/') 

c SOFTWARE SUPPORT INC. 
c One Edgell Road, Framingham, MA 01701 (61 7) 872-9090 

Hours: Mon. thru Fri . 9:30 am to 5:30 (E.S.T.) Sat. 10 am to 4:30 pm cn Service! Service! 
~ DEALER INQUIRIES INVITED. CANADA A ll in stock products are shipped a: within 24 hours of order. MICRO R.G .S. INC. c TERMS: 

Repair/Warranty service is perform751, CARRE VICTORIA, SUITE 403M.C./Visa / Amex and personal ~ ed within 24 hours of receipt unless MONTREAL, QUEBEC, CANADA, H2Y 2J3 (/) check accepted at no extra charge . 
otherwise noted. We accept C.0.D., 25 C.O.D., please add $3.00. Regular Tel. (514) 845·1534 f oreign and APO orders. School Shipping: P lease ca ll for amount. Canadian Toll Free 800·361·5155 and D& B corporate P. 0 .s accepted. Not responsi ble for typogra phical errors. en 

UJ 
> TRS/ 80 Regi · tered Trademark Tandy Corp. IBM-PC Registered IBM Corp. Apple Registered T rademark Apple Computer Corp. 
a: Frank lin Registered Trademark Frank lin Corp . Max/80 Registered Trademark Lobo In t. 
c 
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~ DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 2 
> 
a: 
0 
::.c:: 
en 
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(/') 
w 
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a: 
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w 

•1vesSuper Sale on New Disk D 

Starting at $169.00! Lo~~~1cE 

Cl> 

"'c 
::0 

< m 
Cl> 

2 
Cl> 
A 
0 
::0 

< m 
(/) 

0 
en 
"'
> 

~Tan don Siemens - Remex - MPl- Teac - Shugart Tabor~ 
<40 or 80 Tracks - Single or Dual Head - New 3 Y2 '' Drivettern m 

O ur Disk Drives are Capable of Single and Dual Density Operation 
(/) 

w "' T he NEW EST Technology Capable of Operating on Most Popular Computers en 
0 

> ;;,,;: 
r c a H ard Bargain! ! 1 ~ 1 For your TRS/ 80. Color Computer , IBM , A pple, Franklin o 

:n 
~I/) 5 M.B.-20 M.B. Complete Systems . .. ... from S999 . 5 < 

m 
::::i Cl>

Diskette Breakthrough - 10 Pack in Library Case - $~1,0\~'~'~• ct: 
I/) 0 
J.J 
> SA VE!! P LEASE CALL FOR OUR MOST CURRENT PRICE REDUCTIONS. ~ 
r 
::::i LL FREE ORDERING GENERAL AND TECHNICAL~ 
I/) <~ 

1-800-343-8841 1-617-872-9090 m 
::::i (J)

Disk Drives (0123) TRS/ 80-IBM-Apple-TI 99/ 4A-Franklin-Max/80-LNW ... ..... . . .... . . ~ 


Moc.lei I/III/ lV Upgrade (Disk Drives-Memory) . . . ...... .. .. .... . . . . . ....... . .. . . .. . .. ~ CA.LL 

J'rinters- Daisywheel/ Dot Matrix . ... ... . .. . .. .. ... . . ....... .. ........ ... . .. . . ... .. . ~ '{OLL 

Percom Double Density Controller (Model I) .... ............. ... · . · · · · · · · · · · · · · · · · · · ·..,.. FREE 

Color Computer Printer Interfaces ....... . . ................ .. .. . . . ... .... .... . ...... ..,.. 
 < m
Disk Drive Operating Systems .. .. ........... .. .... ....... . . ....... .... ..... . . . ..... ..,.. f OR (/) 


Repair Services Now Offered- FAST Tum-a-Round ................... .. ... .. . . . . ... . ~ NE"7 
n 0 
LJ A pple/Franklin Compatible Add-On Drives with Case & Cable . .. .... ...... . . . ... . . ..... ..,.. pR\CES C/)> ;:io:: 
x: Diskettes in Library Case~ ............ .. . ... . .. ..... ...... .. .. . .. .. ..... . . .. .. ...... ..,.. 0

::i ::DDISK DRIVE CASES AND POWER SUPPLIES ...................... . : ........ . . ....
.:: 
() <Printer Buffers 8K to 512K . . . . . .. .... .................................starting at $143 .95 m 


CJ)::i 
Holrne.s Model I/III speed-up Mod . . ...... .. ................. .. . .... ... starting at $90.00 

() Cables-Printer/Disk Drive . .. ... . ..... . ....... ................... . ... starting at $23.00 o 

LJ (ii
> Warranty on Disk Drives - 6 Months to 1 Yea " x: c 

~ SOFTWARE SUPPORT, NC. ~ 

~ - - - __ .D.ne....Ed..MILRoad,_Eramin_g_b_am, MA 01701 (617) 872-9090 en 
() Hours : Mon. 1hru Fri. 9:30 am 10 5:30 (EST1- Sar:! Oarn IO'MC/pm - - - - - - 

0u Service! Service! 
~ LER I QUI RIES INVITED. CANADA All in srock producrs are shipped ~ 
::i T ERMS: MICRO R.G.S. INC. within 24 hours of order. C 
' ~ .C ./Visa/ A m ex and personal 751 , CARRE VICTORIA, SUITE 403 Repair/ Warranry Sf!rvice is perform· 2!:! 
I) check acccp1cd a1 no extra charge. MONTREAL, QUEBEC, CANADA. H2Y 2J3 ed within 24 hours of receipr unless < 
) C. 0 .D . . please add $3.00. Regular Tel. (514) 845-1534 otherwise noted. We accept C. O.D., rn 

Shi pping: Please call for amounl. foreign and A PO orders. Schou/ 
n Nut ro~JJl""iblc fo r iypographical errors . Canadian Toll Free 800·361-5155 and D&B corporate P.O.s accepred. O 

u en 
> TRS/ 80 Registered Trademark Tandy Corp. 113M-PC Registered IBM Corp. Apple Registered Trademark Apple Comput er Corp. ;iii; 
I'.: Franklin Registered T radem ark fra nklin Corp. Max/80 Regis1ered Trademark Lobo Int . 
::i 

DIS K DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 
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In the 

Marketplac 


by Richard Earp 


Test your investment skills 

with this commodities futures trading simulator. 


You've gul to trust your intu
ition. Investing in conunodi
ties futures is speculative, 

and it requ ires keen market sense
quick decisions can make you a for
tune or cost you your shirt. 

SinL:e the commodities market is 
so volati le, investors usually begin 
t rndin g on paper. I wrote a commod
ities trading simulation program 
called T racier that lets you test your 
kills before you enter the real mar

kcl (see the Program Listing). I de
signe<l Trader for a Model I or III 
with 32K RAM and Disk Basic or 
l6K RAM and Cassette Basic. You 
can delete the remarks if you need 
more memory space. 

Commodities futures investments 
arc highly leveraged-you need only 
a smal l portion of the purchase price 
to take a position in a market-and 
priL"t:S move quickly. For example, 
·tock markets typically require 60-80 
percent of the purchase price in cash 
to make a trade, but commodities 
markets often require only 10 per
cent. The amount required to take a 
posi1 ion is called margin. 

A trading scheme and a sense of 
timing are essential for commodities 
trading. It 's not uncommon to know 
that a commodities short.age will 
drive prices up, but knowing when to 
buy and sell are skills you need time 
to develop. 

I based Trader on the "trending" 
theory of market movement, which 
assumes that if a market moves in 
one direct.ion, it tends to stay moving 
in that direction. Another popular 
theory of market movement assumes 
that markets move in a "random 
walk ," following no discernible 
trend . Trader's markets might ap
pear to move randomly in the short 
run , but they follow trends over peri
ods of several days. 

Trading Prompts 
When you run Trader, it displays 

a logo and .instructions. A menu 
prompts you through all market ma
neuvers; simply press the appropri
ate key for alphabetic responses and 
press the enter key after typing nu
meric responses. 

Brokers require a nurumum 
amount of cash before you can begin 
trading, and you need at least 
$10,000 before you can buy and sell 
in Trader's markets. Once you enter 
your amount, Trader displays a list 
of 12 commodities and their prices 
(see Fig. 1). 

Trader's commodities include 
three grains (wheat, com, and soy
beans), three meats (pork bellies, live 
hogs, and live cattle), two metals (sil
ver and copper), and four other, un
related commodities (sugar, cocoa, 
cotton, and potatoes). 

Beginning traders usually concen
trate on a small number of commod
ities, such as one grain, one meat, 
one metal, and one or two others. 
You should diversify to protect your 
investments. Copper prices usually 
don't affect pork prices, and sugar 
won't affect com; if one market col
lapses, the others will remain stable. 
Potatoes have fallen out of favor 
with some traders since I wrote 
Trader, but you can substitute an
other commodity, such as money fu
tures or lumber. 

The commodities list includes a 
current price, a price limit, and a 
margin for each commodity (see Fig. 
I). Commodities markets have daily 
limits on price moves to prevent wild 
price fluctuations, ·but limits and 
margins vary considerably with time. 
To make your simulation as close to 
reality as possible, you should call a 
broker and get the latest figures. 

Trader ~rades contracts one at a 

time, but you can repeat the se
quence to buy or sell several times. 
You can also reverse positions. 
Trader lets yo u place trades only af
ter office hours, before the next 
day's trading begins. Figure 2 is a 
sample display reflecting several 
days' worth of trading. 

When you quit the program, 
Trader closes you out of all posi
tions-as in real life, you can't leave 
the market and resume trading where 
you were before you left. 

If you're losing money and you 
get a margin call, the progran1 auto
matically closes you out of that posi
tion; once you start, Trader won't let 
you add cash to your account. 

Trader has no provision for com
missions; brokers' fees vary too 
much to use an average figure for 
each commodity. l usually subtract 
an average figure for commissions 
based on the total number of trades. 

Monte Carlo Markets 
Trader uses a Monte Carlo simu

lation to generate prices, following a 
normal, S-shaped cumulative distri
bution; prices are more likely not to 
change than to change an amount 
approaching the limit . The following 
example demonstrates Trader's price 
generation algorithm . 

Suppose that at the end of the 
fourth day, the price of wheat was 
3.85, com cost 3.20, and the soybean 
price was 6.40. Trader's daily price 
calculation subroutine begins in line 
8200. But before computing the new 

The Key Box ~ ~ 
Models I and m 
16K RAM Cassette Basic 
32K RAM Disk Basic 
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INITIAL ACCOUNT BALANCE IS $12000 . . . THE MARKET FOLLOWS .. 
COMMODITY PRICE LIMIT MARGIN 


1 WHEAT 3 . 60 0 . 20 1300 

2 CORN 3 . 20 0.10 800 

3 SOYBEANS 6.40 0 .30 2000 

4 SILVER 10 . 87 0.50 1000 

5 COPPER 77. 50 5.00 1300 

6 SUGAR 7 . 00 0.50 1000 

7 COCOA 17 .38 0. 88 2500 

8 COTTON 76 . 00 2.00 1500 

9 POTATOES 5 . 60 0 . 50 800 


10 LIVE HOGS 51.60 1. 50 1200 

11 PORK BELLIES 6 8. 65 2 . 00 2200 

12 LIVE CATTLE 69. 00 1. 50 120 0 


DO YOU WANT '1'0 CHANGE ANY OF THIS? YES ( Y ) NO( N) 

Figure I. Initial commodities list and prices. 

84 • 80 Micro, July 1984 

price for each conunodity, Trader cal 
culates each weighted moving average. 

Trader stores the last three days' 
prices in array MO(i,j), where i is the 
commodity's number (1-12) and j de
notes the day. AP is the weighted mov
ing average price for each commodily. 
The program gives more weighl co 
yesterday's price movement (3), or 
trend, and less weight to the previou 
two days' movements (2 and I) . Trader 
uses RP(i) for the new price and KA as 
an index of the commodities number in 
lines 8480-8560. 

P(KA) is today's price of commodity 
KA, and RA(KA) is the limit on price 
movement for each day. PG is the dif
ference between the weighted moving 
average, AP, and the current price. SG 
is the fraction of this difference relativt: 
to the range limit, RA(KA). 

Trader uses a table of numbers for 
Monte Carlo simulation in array RN (i), 
where i equals 1-100. Line 8560 con 
tains the value of tomorrow's price fur 
commodities KA in RP(KA). A simple 
Monte Carlo simulation of commodi
ties prices would slop at this point, but 
in line 8580 Trader enters a fraction of 
PG to correct the value of RP(KA) for 
the weighted moving average. 

Continuing the above example, sup
pose that the three previous days' wheat 
prices were 3.88, 3.90, and 3.92, and 
that R = 10 and P(1) =3.85. Given thee 
figures, Trader produces RN(R) = 0.69. 
The first price indication Trader pro
duces for wheat is 3.988, using the fol 
lowing calculations: 
AP = ((3.88*3) +(3 .~2) +3.92)/6 = 3.893 
SG = (3.85-3.893)/0.2 = - 0.215 
RP(I) = 3.85 + (0.69*0.2) = 3.988 

The program corrects this figure for 
the moving average trend factor pro
portional to the daily limit of wheat, 
SG = - 0.215. Trader generated a very 
bullish random number 10 for wheat , 
and since the trend was down, Trader 
tempered the bull move to 3.988 with 
SG. Had the trend been up, Trader 
would have reinforced the strong move 
to 3.9~8 with the value of SG, which 
would have been positive. Trader per
forms this first-price, trend-correcting 
procedure for all commodities in the 
portfolio. 

When it completes the loop in line 
8600, Trader corrects prices for group 
action, and computes GQ, the average 
price difference for the grains (line 
8640). 

Suppose that the new prices, RP(i), 
of commodities 1 (wheat), 2 (corn), and 
3 (soybeans), are 3.96, 3.19, and 6.35 at 
the beginning of the correction. Wheat 

DAY 12 HIGH LOW LAST PR EV POS AT PROFIT 

1 WHEAT 3.62 3.48 3 . 48 3 .60 L 1 3 . 52 200
2 CORN 3.23 3 . 10 3.18 3.13 

3 SOYB EANS 5. 80 5 . 59 5 . 80 5 . 50 L 1 5.72 400 

4 SILVER 8 . 66 8.66 8 . 66 9.16 

5 COPPER 74.4 5 67. 23 68. 53 72. 23 

6 SUGAR 6.06 5 . 40 6 .00 5. 74 L 3 5 . 94 202 

7 COCOA 16 . 40 16.40 16 . 40 16 . 53 

8 COTTON 72.51 72.33 72 . 33 74.33 

9 POTATO ES 5.73 5 .7 3 5 . 73 5.23 


10 LIVE HOGS 54.56 54.39 54.52 54 .26 L 1 53. 86 198 

11 PORK BELLIES 69.28 68. 76 6 o. 81 6 8 . 10 

12 LIVE CATTLE 70.32 70 . 10 70 . 13 69 . 21 

CASH $ 173 8 PAPER PROFI'l' $ 600 AVAIL.MARGIN$ 233 8 

CHOOSE TRANSACTION:HELP(H) ,BUY( B) ,SELL (S) ,DO NOTllING (X) ,QUIT (Q) 


Figure 2. Screen dump ofseveral days· trading results. 

Program Listing. Trader. 

2 REN R. Earp - "Trader" 
5 CLEAR 300 

20 REM P = PRICE,RA = PRICE R/\NGE,!1A = 1-!ARGIN,TI TICK 
40 REM YP=PREV . PRICE, PO = POSITIONS 
60 GOS UB9000 :REM INITIALIZE 
80 CLS 
100 PRINT "INITIAL ACCOUNT BALANCE IS $" ; O; 
120 PRINT " . .. THE MAR KET FOLLOWS • , • , " 
140 Bll=O 
160 NC=l 2 

180 IA=0 :BY=l 

200 DIM RN( l0 0) , P(l2 ) ,C $(12) ,RA(l 2) , f.IA(l2) , TI(l2) ,YP( l2) ,PO(l2) 

220 om J.10(12 , 3) , MX (l2) ,H I (l 2) ,LO(l2) ,PX(l2) , CS(l2) , RP( l2) ,MQ(l2) 

24 0 FOR I = 1 'l'O 50 

260 READ RN(I) 

280 RN(l01 - I) gRN( I) :RN(I) =- RN (I)

300 NEXT I 

320 FOR I = 1 TO NC 

340 READ °C$(I) ,P(I) , RA(I) , MA( I) ,TI(I) , CS(I) 

360 CS(I) =CS(I)*l00 

380 NEXT I 

400 GOSU B3560 

420 CLS:PRINT:PRINT:PRINT:PRINT"THE FIRST 4 DAYS WILL NOW BE SIM UL 

ATED - STAND BY" 

440 N=0 

460 N=N+l 

480 ID=0 

500 IF N< 4 THEN920 

520 GOSUB3000 

540 I0=0:LQ=0 

560 GOT0620 

580 PRINT"CHOOSE TRANSACTION :H ELP (H) ,BUY(B ) , SELL (S) ,DO NOTHING(X), 

QUIT( Q) 

600 GOT0780 

620 FOR J=lTONC 

640 IF· HQ(J) >=NA(J) *ABS(PO(J)) *-1 OR PO(J) =0 THEN740 

660 REM ** PRIN'rJ ,MQ(J) , MA(J ) , PO (J ) ;"X234" 

6-80 PRINT"MARGIN CALL IN ";CS ( J ) ; " -- SORRY, POSITION LIQUIDATED": 

LQ=l:NB•J :AS="B" 


listing continued 



You Can 

Storage 

Business 
Pharaoh 

Take It 
With Y ou. 
Good Ne-ws 
About Mass 

For Today's 

\I.is~ s1ur; 1~\1· 11s1'Cl IO mean a big. exµensive un i1 1hr.i1 
\\"; 1s11 ·1 11w Ii ·.is1lli l portable. And guarding again t 
1.111111\ 'ilt'<i i11llllLicrs w;-1s a roy()I pain. Today 's 
1Jus lr1css pll; 11.1n ll e<:U1 have: ponabllily and cunvenicn1 
sccuril y Jn OllC' ;1ffordable mass stomge system. Wi1h 
J or 10 111<·~;i1>, · 1c removable canridge hmd disk 
sys1c·111s frolll .\lino-De.sign. you@!} lake it wi lh you. 

t isr ' I1;.1rc I cli.-;k cnrtridges the same way you use a 
flo1 ipy di-;k -;ys1cm. Jusl switch them ou1 as needed 
1>1 11 • c, 1nri1 l>V · I< ir worclprocesslng, another for account
ing. ;uul . t11111h1 ·r for hackup s1orage. Add additional 
c·dnri(lg<'s wt wrwver you like. 

IJout>l<· <1111\ '. \\'illl cartridges you ge1 backup 
1·111 >< 11 >1l11w~; 1'I .l "S lhc l>eneflt of having another full 5 
or 10 11wgill>~ · 1cs of on-line storage added to your 
Tl t<; -Ro "' .\ln<lt'I Ill or 4. 

l'<1s1. L 1nri1 lg1 ·s n 111 as fas1 . or fas1er. 1han fixed hard 
r lisk rlrivcs. A 10 megabyte backup 

takes only two minutes. 
Switching ou1 canrldges 

1akes just a few seconds. 

Convenient and 
Secure. It's easy to 

lock-up sensitive files 
- just remove the 
cartridge and pi Jt it 
somewhere safe. If 
you share a com

p1 ll<'r wi1i 1•Hill -rs_ everyone cnn have their own car
1ric lg( ·. 

4 )IU ' \ 'f •, 11 \\.11t . 1tll \ ,, .l\\'Ot'k. ('Oll&lkllihJC;, 

For moro Micro.LJe•ign products see our ad on pago 119. 

Unlimit cl Expansion . No mow cmsing o ld dala 10 in
crr:risc spac on your l1ard di k Fr1ct is. 111ere·s no 
limi1 10 the amou111 of o ff-line storage you can add. 

o ur DAT i \ Series 5 and 10 m eg;1b y 1e canriclgc t1md 
d isks are ex1 rnal d rives availahle ill removable only . 
or pa ired wi1h 10 . 20. or 33 m egaby te fixed drives Our 
SQ series fea1ure s m egnbyl canridge d ri v s . in 
mn1 hing ex1ernal ca -s or rf:a<.ly fo r i111ernal illslalla
1ion. They' re ail p lug compatible ,,..·ill1 no addl1ional 
harrlware required and your choicr, o l operating 
sys1ems - LOOS s .1. DOS PL 15 3 .s. nos Plus 4 or 
Tn.SDOS G.O. 

Gel 11le onvenie:nce of portabi lity ill a mass s1orage 
system . Ask your !or.a l computer d aler abou1 Micro
Design ·s ver a1il harrl (Jisk cnnridg uni1s. Or. call us 
for deta ils on uur full 1 rorluc1line and ordering infor
mn1ion . ueal r inquiries invitr:cl 

w e·vc got u ompletc line of mass stomge 
devic:es. including floppy drives. Prices 
stan__as IQy\r as $154-filor a 20 m egabyt 
fi4ed hard disk drive. Call for ourFR -~ 
catalog today! 

M ICRO-DESIGN .~ 463 
Makin The Mo I Of Your Mi TU . 

Cail Toil FREE t-800--31 -S002 . 

In T eXflS . Cull 51:.!-441-7890. 
6301 U Manchaca Rd . Aomin. TX 78745 

http:rf:a<.ly
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iur fTI1JclE1I Cl 


U.S Sh ipping: PRO :LC, $5; PRO-CREATE, $4; All 
others $2. COD add $1 . 50 . VA add 4%. VISA/ MC. 

rTIISIJS'1S~ lrl[]
P. O. Box 4848 - Dept M 


Al exan dria , Virginia 22303- 0848 

703-960-2998 


Dealer Inqui r i es Inv i ted 


,,. 101 
TRSDOS is a trademark of Tandy Corp . 

XENIX 

MULTI -USER SOFTWARE 


WE HAVE THE ANSWER ! 
MODEL 16 TRS-80 ACCOUNTING 

ALSO AVAILABLE AS 
SINGLE-USER FOR 
rH E MODEL Il & 12 

NEED SOMETHI NG 
SPECIAL ? 

CALL US ! 

AUS.I tSS A JS 'IERS FOR SERIOU'.C ntJ<;11"1Fc-,.c; 

I HE PROGRA. J,J [R \ ASSOC A1E5 


YOUR CO!.H'JIER PAOFESSIC-Mt S 


• ACCOUNTS RECEIVA BLE • ACCOUNTS PAYABLE 
• GENERAL EDGER • PAYROLL 
• INVENTORY/ INVOICING • JOB COSTING 

$595 EAC H JIA C'>J< tCA tlOt4S ARE AVAILABt F l 

MANUFACTU RI NG INVENTORY $995 · 
THE PROGRAMM ER & ASSOCIATES. INC. 


10802 FOREST LANE SUITE 110 

DALLAS. TEXAS 75243 


1-21 4-341-9874 ,...248 

From the leading supp li e1 ol Compuler 
Cassettes, n••. longer IHglh C- 1n • ')IOC· IT1 w t.IO't - lie t Kll 
(6 mlnu1es per side) provide the ertra • .:C 4 r • ~\1 ; .YI) ...._..,2~ U .JJ 

iew !eel needed for some 16l programs. SlO io-KIJt U ·~110-")Q.) • 'ltl0tt5 ~ 
'm~fltn~lldi;dr) lndM:c:sea;t&a:im 

• BASf.l.>fO (DPS) • o<ld stano1rd ··~· .,, - ""' "ti! 
• Pttm1 uri 5 screw shell wilh lu der ~ TMCTOR ru.o • Oil-cut - - ~ • 

• 1a11rna ti1n1 ltyacd 11med . U ouSJnds tl ~ ~=~~iaao FREE 
repea l us e rs . COUUi(D LAl(lS • ~. I CAllO'I' wmt MAT 

• Euor Free • MontJ bad. QU3rJ.nlH t-1 EW::Soo :.o""~a;,ca l...MnOo (~~~~~1 
~ Call : B1BnOo·0330 ~ ORDER NOW . .. MAIL TO 

FOR IMMEDIATE DELIVER~ YORH 10 9525 Vassar Ave . .,80 
on Credi1 Card Ordars . Cl1•tcworth, CA 91311 

~ ::- ~o:E; -2:,~- -T:: •ORDER FORM--------- --:soi 
c.os ., 1.00 1100 Each ssene inctuOOs 2 labOfs onty. Boxes sold sewrate· I
""°' 1.00 1100 ly In ConUnen1a1 US. Sliipm&nt by U.P.S If Parcet Post I 
~;~ r. :io u .oo _ pc~e-roo. Chedt het'e. O 
c..'° n e.n 1

1
: ·: Cuect.. 0t M 0 enclOSod O Send Quantity Discounts O 

1 
1 

~:: , 1~:: '~:: - Cnatg' IO aeot cai·d: VISA D MASTERCARD 0 I1

::~ Lxi 10::,,Qii'~ Catd No --- Exp. __ : 
Coll;n utJfll 0 
c

...OQ.11 00 0 30. 00lllD> 
Name _ J 

Sl(ranec.o.:t~ t@ '1"'H Q.y I 
c.ai fn.otnli aa.11 sHs w sue t DT AL AOC1ress _ I 

.,,,...,........, 3~SO Coty _ si.ie!Zip I 
o~udc "' CutltW!enQI Stale$  .t.adltonn.i.l S 1 
,.,,........._ Pfr llll: . ~EI OI DOUS S1gnatu1 e _~ Phone 

I 
I 

.___ _ _ _ _ ::..: AL:....L.._ _,Ask about our DUPLICATING SERVICE __:_TOTc.:.

~--------------- - ---------------~ 
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Lis1ing <·uminued 

700 IFPO(J) >0THENA$= "S" 
720 GOT0920 
740 NEXT J 
76 0 GOT0580 
7 80 A$=INKEY$ : IF A$= "" THEN 780 
800 PRINT" YOU PUSHED • • • ";A$ ; " PLEASE STAND BY" 
820 IF A$= "H" THEN GOTO 60"0 
84 0 IF A$= "B"ORA$= "S"ORA$= "X" THEN920 
860 IF A$= "Q" THEN 2000 
880 PRINT " YOU HAVE TO ENTER H, B, S , X, OR Q 
900 GOTO 7 80 
920 IF ID= l THEN 960 
940 FOR I= l TO NC : YP ( I)=P ( I) : NEXT I 
960 IF N<4 THEN 1460 
980 IF A$= "X" THEN1460 
1000 IF ID= l THEN 1040 
1020 GOSUB5000 
1040 REM ** PRINT "HOW MANY CONTRACTS? " 
1060 CLS 
1080 PR I NT "TRADING 1 CONTRACT AT A TIME " 
11 00 NA= l 
11 20 FS= "BUY " 
11 40 I FA$= "S"THENF$="SELL " 
11 60 IFLQ= l THEN1300 
11 80 PRI NTF$ ;" WHICH COMMODITY ? (ENTER A NUMBE R) ( FOR HELP , ENTE 
R 0 )" 
120" INPUT NB 
1220 IF NB >0ANDNB <NC+l THEN 1300 
1240 PRINT " YOU HAVE TO CHOOSE A COMMODITY BY NUf.IB ER" 
1260 GOSUB 3500 
1280 GOTO 1180 
1300 GOSUB4000 
13 20 IFLQ=lTHEN1 400 
13 40 PRINT"MORE TRANSACTIONS ? YES ( Y) NO ( PUNCH AN YTHING) " 
13 60 D$=INKEY$:I F D$= "" THEN 1360 
13 80 I F D$<> "Y"GOTO 1480 : REM YOU ALREADY DID NEXT DAY PRIC ES 
1400 ID=l 
1420 LQ=0 : HB=0 
1440 GOTO 580 
14 60 GOSUB5000 : REM PRODUCE NEXT DAY ' S PRICES 
14 80 REM ** GOSUB 1000 
1500 10=0 
1520 IF BY <0 THEN 1560 
1540 GOT0 1620 
1560 CLS : PRINT "YOUR ACCOUNT WORTH LESS THAN $0 , IT WILL HAVE TO BE 

LIQU I DATED" 
15 80 GOSUB11 000 
1600 PRINT : GOT02080 
1620 GOT0 460 
2000 CLS : PRINT : PRINT" SIMULATION STOPPED •• " : 
2080 PRINT" ALL CONTRACTS WILL NO\"/ BE CLOSED OUT " 
2100 GOSUB11 00" 
2120 FOR I=l TO NC 
2140 IF PO ( I ) =0 THEN 2360 
216 0 I F PO ( I ) <0 THEN 22 20 
2180 A$= "S" 
2200 GOTO 2240 
22 20 A$= "B" 
2240 PQ=P ( I ) 
2260 GOSUB 8000 
22 80 GOSUB11 000 
2300 IF A$= "B" THEN PO ( I)=PO( I) +l 
2320 IF AS= "S" THEN PO (I) =PO(I )-1 
2340 GOTO 2140 
2360 NEXT I 
2380 PRINT "FINAL TOTAL - LIQUI DATE D ACCOUNT $"; USI NG" # , ### , ### "; B 
2400 BH=B-BH 
2420 PRINT : PRINT"YOUR TOTAL PROFIT $"; USING"# , #it# , ## #" ; oH 
24 40 END 
2460 PRINT " INSERT A BLANK TAPE IN THE RECORDER AND PREPARE TO RECD 
RD": PRINT " (PUSH RECORD AN D PLAY ON THE RECORDER) " 
2480 PRINT "NOT YET IMPLEMENTED " 
250 0 EN D 
3000 CLS : REM PRINT PAG E **** * 3000 
3010 BT=0 
3020 PRINT "DAY " ; N; 
3030 PRINTTAB(l 8) "HI GH" ; TAB ( 26 ) "LOW" ; TAB(32 ) "LAST " ; TAB(39) "PREV"; 
3040 PRINTTAB ( 45) "POS AT PROFIT " 
3050 FOR I =l TO NC 
3060 PRINT USI NG"## ";!; 
3070 PRINT " ";C $ ( I ); 
3080 PRI NTTAB(l5) ""; 
3090 B$= "UU . U " 
31 00 PRINT US ING B$ ; HI ( I) ;LO( ! ) ;P( I ) ; YP ( I) ; 
3110 IF PO(I) =0 TH EN 32 50 
3120 ES="S" 

l .is1i11x <'Onl inued 

is up 11 cents, com down 1 cent, and 
soybeans down 5 cents. The average 
grain change, GQ is + 1.66. Trader 
corrects the value of RP(i) in line 8660. 

RP(KA) is the suggested new price
what will be tomorrow's price-for 
commodities KA. The program deter
mines the latest price for commodity 
KA using 50 percent of the computed 
price from before line 8660, plus 50 per
cent of the price difference of all grains 
added to today's price. Admittedly, 50 
percent is an arbitrary number, but 
grain prices tend to stick together. A big 
demand in one grain usually spills over 
into the others. For example, a bearish 
situation in wheat exerts downward 
pressure on com and soybeans. 

The group correction for other com
modities is similar. Trader gives metals 
an 80 percent correction because metals 
follow one another closely (see line 
8700). The correction for meats is (j() per
cent (see line 8740). Finally, to get a 
correction for the unrelated commodi
ties-cocoa, sugar, potatoes, and cot
ton-Trader uses the average changes 
of grains (GQ), meats (MQ), and metals 
(TQ). Trader assigns the change for 
unrelated commodities to AQ and sets 
market influence at 30 percent (see line 
8780). 

Daily Changes 
When Trader completes the price

change subroutine, it returns to line 
5000 and starts computing daily infor
mation (see line 8200). First , the pro
gram generates P(i) as the truncated 
version of RP(i), setting tomorrow's 
prices as today's. 

Trader computes high and low prices 
in lines 5240-5720 as random offsets 
based on P(i) . If the high is lower than 
the low price, Trader reverses them. 
After Trader establishes high and low 
values, it recomputes P(i) as another 
random offset from the daily range of 
DR = Hl(l) - LO(l) in line 54©. If a 
price exceeds the established limit, the 
program brings the high, low, and clos
ing prices into the acceptable range. 
Trader sets the price for the next day in 
line 5740. 

The subroutine that handles your po
sition-taking begins in line 4000. The ar
ray PO(i) tracks the number of posi
tions held in each commodity and BY 
determines the amount of cash avail
able. Trader sets the price of a transac
tion (PQ) in line 4440, and monitors 
multiple contracts in lines 4640-4740. • 

Contact Richard Earp at the Univer
sity of West Florida, 12-128, Pensaco
la, FL 32514. 
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SOFTWARE PRICE WAR 

19.95 
These are complete software systems supplied to you on a TRSDOS 1.3 system diskette 
All systems fully menu driven - user friendly just insert diskettes, reset and go. Systems 
are supplied with full documentation (although most users report that they don't read it). 

Easy backup from main menu. 

This is a sample of my mail 
"Your PAYROLL program is great- I use it for all my accounts- it's quite 
a time saver." Hampton, NJ 

" I received your PAYROLL program yesterday and was impressed by it. 
Hence I am enclosing a Cashier's check for ... " Jacksonville Beach, FL 

"A friend showed off his possession of your check register system to me 
and I want a copy for my personal use." Bloomington, IL 

"We have received the first two programs and have found them to be quite 
sophisticated and are anxious to try another. Please accept my order for ... " 

Durango, CO 

LYNN'S PAYROLL SYSTEM 
Complete record keeping & payroll calculation. 
To include your state's unemployment tax & forms, 
detailed 941 form, prints paychecks &_ W-2's. 

LYNN'S ACCOUNTS -
RECEIVABLE SYSTEM 
Single entry - open invoice system. Prints invoice 
and statements. Built in aging report. 

LYNN'SCHECKREGISTER 
SYSTEM 
Prints checks. Register for any month, reconcilliation 
statement. 
1,000 checks per month - 220 expense accounts. 

LYNN'S TRSDOS 
UTILITY PROGRAMS 
ForTRSDOS 1.3 includes short directory (file names 
only), cursor directory (allows cursor access to CMD, 
BASIC, and "DO" Files), and a 2K Print Spooler. 
Menu installs utilities on existing TRSDOS Diskettes. 

LYNN'S E-Z MAIL SYSTEM 
Sort by name, zip code, state. 2,500 names. E-Z edit. 

• 
Joe Lynn .... 112 

Computer Services ~ 
23501 W. Gagne Lane VISA 

Plainfield, Illinois 60544 
815/436-4477 

All systems are written for 
Model Ill or Model IV in Model Ill Mode. 

AND THE BEST PART 
ANY SYSTEM ONLY$19.95 

ALSO AVAILABLE: 
VERBATIM DISKETTES $25 

10 M1n1d1ske 11es IMO 525-01 SS/ 0 0) in hard plas l1c box . 

YES. PLEASE SEND ME: 

0 LYNN·s PAYROLL SYSTEM (ul 19.95 

0 LYNN ·s ACCOUNT RECEIVABLE (ul l!;J.95 

0 LYNN 'S CHECK FlEGISTER SYSTEM CU> 19.95 

n LYNN 'S TRSDOS UTILITY PROGRAMS (ul 19.95 

0 LYNN'S E·Z MAIL SYSTEM (u> 19.95 

0 l'M INTERESTED - SEND ME MORE INFO. 

Please include S3.00 shipping (plus Sl.6 5 if C.0 .0 .) 

lll1no1s residents add 6 1 o1 Clo sa tes ta x 

Total amount enclosed __ _ 

0 CHECK/ MO 0 VISA 0 MC 0 C.O.D. 

CARD • EXP. DATE ---

SIGNATURE _____________ _ 

NAME ___ ___________ _ 

ADDRESS _____________ _ 

CITY ________ STATE __ ZIP __ _ 

JOE LYNN COMPUTER SERVICES 
23501 W. Gagne Lane. Pla infield . IL 65044 

·- -- -- -- - - - -- - -- - - - - - - - - - - - - - - - - - - - --- - - - - -· 
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Aerocomp•s
Proven 

Best-By Test! 

The 


''"DDC 
Double Density controller 
* Technical Superiority 
At lastl A double density controller for Model I With HIGHER PROBABILITY OF iJATA 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 1nano 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 "DOC" 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 TRS8o• • • Model I, Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 • disk drive 
!Siemens Model 821. Diskette was Memorex 3401. The test diskette chosen was a well used piece of media to deter
mine performance under adverse conditions. The various double density adapters were installed sequentially In the 
expansion interface. 
The test consisted of formatting 40 tracks on the diskette and writing a 6086 data pattern on all tracks. The 6086 
pattern was chosen because it is recommended as a "worst case" test by manufacturers of drives and diskettes. An 
attempt was then made to read each sector on the disk once - no 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* 
TRS80 Model I owners who are ready for reliable double 
density operation will get 11> 80% more storage per
diskette, 12> single and double density data separation 
with far fewer disk 1/0 errors, !3l single density com
patibility and 14l simple plug-in installation. compatible 
with all existing double density software. 

SUMMER SPECIAL $99.00 

MFR & PRODUCT SECTORS LOCKED OUT<AVGI 

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 avallable upon written request. All tests conelucted 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 ConL U.S. See opposite page for details. 
Add $4.00 shipping & handling for DOC & DOS."DOC" and Newdos 80 $179.95 

Data separators · 
The advances that make the "DDC" great are Incorporated in the new AEROCOMP Single Density Data Separator l"SDS"l 
and Double Density Data separator l"DDS"l. 

* .Has your original manufac * "DDS".....$49.95 
tuse 1791 Chip from your DD Con
troller> •turer left you holding the bag? 

If you already own a Percom ''Doubler A", " Doubler II" or LNW * "DDS" with disk controller"LNDoubler" or Superbrain, the AEROCOMP " DDS" will make·it right. 

Look at the test results: 


chip Included . . ..... $79.95
* Disk controller 

chip.....$34.95 
<Shipping $2.00 c.ont. us · see opposite 
page tor CletallSl 

Note: same test procedures as "DOC''. 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 Clata separator In the 
WD1771 chip CRIS Expansion Interface! 
Is NOT recommeneleel by wo for 
rellatlle Clata transfer. Do you have any 
of these problems: Lost data, tracks 
1ocKed out, CRC errors, Cllsk retry? YOU 
NEED ONEJ

* "SDS"......$29.95 
IFOr Mod. I; snipping $2.00J 

see opposite
page•••••• 
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MFR. & PRODUCT 

SECTORS LOCKED OUT 

WITHOUT "DDS" WITH "DDS" 

PERCOM "DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 0 
LNW "LNDOUBLER" 202 0 



PACESETTERS 

Aerocomp leads the way to the BEST value in 
d isk drives and related peripheral products on 
the market today. Sound engineering , high 
performance . quali ty construction , no-risk 
free trial , ou1standing warranty service and a 
repu tation for doing the right thing make your 
decision to buy Aerocomp the correct one. 
Please look over our offerings and make your 
selection. When you have made your choice 
c all one of our toll- fr ee numbers and place 
your o rder . If you need assistance in making 
yo ur selection . please call our in formation 
number. It's lis ted 1n the box below along with 
the techr.ical assistance number for those o f 
you who want to get to the nitty-gritty. 
Thanks. w e a ll appreciate your business and 
will do our very best to support you. 

MODEL Ill & 4 

DISKCONTROLLER 


and 

DRIVE KITS 


Conven your cassette Model Ill or 4 to disk 
operation with one ot our complete kits. You 
receive our own advanced disk controller board 
with gold plated edge con tacts capable of 
4-<lrive operation. our own power supply; 
mounting towers complcle with RFI shie d plus 
all the cables and naroware necessary. Detailed 
instructlOOs are nclude<J Complete kits come 
with 40 track single-side Tandon drives 

itTMtOO-t/Or ;mt order the-componQllU; )l.OlL 

need from the list below. 

FULL CONTROLLER KIT (iess ar.ves) ...... S 199 

ONE DRIVE SYSTEM .............................. ..359 

TWO DRIVE SYSTEM................................539 


Slllpplng & handling $6 00 per system 


DISK CONTROLLER ONLY ................... ....119 

No mountng kit . power sunpty Of dme3. $2.00 S & H 


MOUNTING KIT & POWER SUPPLY ............99 

No controllor or d"vos S.d 00 S & H 


,,. See Llsr of Advertisers on Page 195 

DISK DRI ES 
40&80TRAC 
SINGLE & DOUBLE SIDED 

OUR FAMOUS 
MODEL I STARTER PACKAGE 

If you have a Model I and an Expansion Interface 
this is what you need to get started with dsks. 
lnduded iS one 40 track 5ingfe-side disk drive 
complete with mateh1ng silver case and power 
supply, a 2-drive cable, a TRSDOS 2.3 disk 
operating system and TRSDOS manual plus an 
Insurance and dei very charges to your door 
(lower 48 states). 

Yours !or only $239 
We also have the LNW Model I Expansion 
Interface available. This unit comes with 32K 
RAM (the maximum). a built-in RS-232C and a 
one year factory warranty. We have discounted 
the price of this nationally known unit tc only 

$339 deiverecl 

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 oppo5ite page for details. 

COMPLETE DRIVES 
Includes d isk drive . power supply , ex1ender cable and 
enclosure. Please specify silver or beige cotor enCJOsure. 
Sh""""9 and handling $5.00 pe< dnve. Ono year warranty 
Includes pans. labor and return postage (surface). 
•401k Single SoOe IUU size (Tandon) .................... .. .......$ t 99 

' 40tk SS lull size ..Flippy.. (MPI).............. . ...... ...... ..249 

(" FJwy's" have additional inde• and write p<otect sensors 
that allow you to wnte to bOtn Sl<les of lhe disk by merely 
turrlng the disk over in the drive. No extra hOles to pooch) 
'401k Doutlle Stele full slzo (Tandon).......... .. ........ .269 

·80tk OS,.. size(Tanaon)....................·-··· ........379 

"1-40tl( SS llalf high in dual case (TEAC) ..... .... ................199 

"2-40!k SS half higll ri dual case (TEAC) ..... ........... .. ......358 

·1~0tl< OShallhighindualcase(TEAq ...... ..... ...... 279 

'2~tk OS half ntgnindualcase(TEAC) .........................498 

·t-30tk OS half high indualcase(TEACJ . .... .........359 

"2-80tk DS hall hlgl> in•1u,,,case(TEACI........................599 

"2-3.. SSTM848-1Ednvari<IUalcase - ................... ...699 

·2-a.. OS TM848-2E ~in dual case .........................849 


BARE DRIVES s & H $4.00 per Onve 
"40tk SS f\Alsae. Tandon TMl00.1 ............... .. ...............169 
"40tk SS fulsize ..Ft1¥>y'". MPl51 ..... ...........•.... .....219 
·.ctkOS tulsize. Tandon TM100.2...............................229 
•40tk OS full size, MPI 52...... ... .... ...............................25S 

"401ll SS hal high. TEAC FOSS.A .......... ......... .. .....159 

•4Qtk OS hall nigll TEAC F05S.B ...... .................. .........219 

1-- ·-SS-flllsize;-MPf ll-1-r....- ... - - -·- -··.289... 
·BOtkOS IUtsize. TandonTMlOt-4.......•.. .....................329 

"BOik OS lul size, MPI 92........ .... ....... ............... ..... ...349 

"BOik OS~ high. TEAC FOSS.F ................... . ... ..259 

'8" SSnanntgn. TandanTM840-1E ............. ..................260 

•e" OS hall high, Tandon TM848-2E .................... ..375 


MSCELLANEOUS GOODIES $2 s & H 

Model 1 TRSOOS2.3disk & manual ........ ....................$ 25 

Model Ill TRSOOS 1.3 dlSk & manual ........ .. ...... .. ............25 

LOOS (sfl""ily Mod Ior 1111 ........ ............. .......... _. .. ..69 

NEWOOS80 v2.0 (specify Mod I or Ill) ..................... ..... .139 

1Odiskettes in fibrary box ................. ........... . ............ .23 

5.25" dnve power supply & endosure............ ........... .......59 

8" drive pawe'3upply, onctocuro &fan ... ....... 150 

5.25·· 2-<ltive cable .... .. ....................................................24 

5.25.. 4-drive cable .......... .............. ............. ..... ... ............34 

5.25" Exlend0f°cable wilh gold con1acts................... .... 13 


as low as 

$169 

PERSONAL CHECKS 

W ELCOME 
We'll be nappy to accept your personal check With 

any mail order wrthoul any shipping delay. 

FREE TRIAL OFFER 

Use your Aerocomp hardware p<OdUC1 lor up to t 4 days. If 

you are not sarisfll!d for ANY REASON (except mtsuse or 

imo<QPet handling). return 11 on tne original shipping container 

for a lul purchase price refund. Sorry. ttus offer does nor 

8JlPfy to so1tware. Defective software w~I be r~aced only. 

Any hardware/software specials won De prorated and !he 

sottware w• be d ""!J"d 01 the regular unbundled pnco. we 

have confidence In our p<OOuets and we know you will be 

satisfied 


WARRANTY 

We otter a one year warranty on pans and labor against 

defects in materials and workmanship In the e'en! service 

beeomes necessa.ry tor any reason you will find our service 

depanment last . fnendly and cooperativ~. Our goal is '8 

hour 1umaround on all repairs! 


100% BURN-IN and TEST 

All our product s are burned-in and lully tested prior to 

shipment. We wani you 10 receove an item ready-to·go . 

AEROCOMP means reliabllty! 


ORDER NOW! 

Call one or our toll ·free numbers and place your order. Have 

yout Masterehatge or visa nunoer ready. We wil not c:twge 

yout card um~ the day we ship your order. You may order by 

mail USll\Q your creclit card. check °' money order. Personal 

"'1d company checks arc wetcome and cause no shippng 

aelay as IOng as they are bank printed and the s1gna1ure 

exactly agees with tne name pnntecl on the clleci<. We Ml 

snip Sl.riace COO with no deposit but all coo·s requite caSh 

or o cash.,..·s d'8Ck on deflvgy. To.as residents add 6% 

State Sales Tax fOf hardware only. No tax COleaed"" out of 

state Shtpnen Canadians add $20 to your orders 11 C>le< 


S500 for 111Stoms docunentation 


ORDERS ONLV CALL 

TOLL-FREE 


800-824-7888 Operator 24 USA 

800-852-7777 0pera1or 24 Calif. 
800-824-7919 Operator 24 AK & HI 

TOLL-FREE LINES 

- ACCEPTORDERSONt:Y! 

For inquiries or Information 
call 214-339-8324 

For technical assistance 
ca ll 214-337-4346 

Ac=tO\:Omi» 

Redbird A i rport , Bldg . 8 
P.O . Bo x 24829 
Dallas, TX 75224 ve2 
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A Better Breed 

of 

by Gregory E. Lobdell 

GW-Basic gives the Model 2000 new capabilities over standard 

Microsoft Basic in graphics, communications, and more. 


I f you've been using the Microsoft Basics available on 
the older TRS-80 machines, the advantages of the 
Model 2000's GW-Basic will be obvious. Its core is the 

same, but it has extras that let you pack your programs with 
interesting new features. 

GW- (or Gee Whiz-) Basic uses the 2000's special hard
ware capabilities. Its four principal extensions are in graph
ics, music, event-trapping, and communications support. 
I'll look at these enhancements in more detail, but first I'll 
give you some background on OW-Basic. 

No Ordinary Basic 
When IBM decided to enter the personal computer mar

ket with the PC, they wanted a language that would take 
advantage of that machine's hardware. Thus was GW-Ba
sic born. Microsoft quickly realized that this version of Ba
sic was going to be a success, and so added it to the family 
of Microsoft Basic implementations. 

The standard Microsoft Basic Interpreter is a RAM
ba~ed version that is considered the core of all other 
Microsoft versions. This core is the basis for nonstandard 
versions of Basic, such as Model 100 Basic and Level 11 
Basic. 

Nonstandard versions are adapted for specific machines, 
such as Tandy's. They're usually defined as SK, Extended, 
and Standalone (or Disk) Basic. They often have hardware
specific features such as graphics, device input/ output, and 

music. Figure 1 shows the Microsoft family of standard 
and nonstandard Basic interpreters and compilers. 

Table I shows the SK and Extended keywords, while Ta
ble 2 lists some of their important features. Owners of the 
Model 100 will note that Model 100 Basic and SK Ba5ic arc 
similar. Models II, 4, 12, and 16 Basics, on the other hand, 
more closely resemble Extended. 

Integrating the Language 
How docs an original equipment manufacturer (OEM) 

like Tandy adapt so-called standard software like OW-Ba
sic to a specific machine? Essentially, Microsoft virtualizes 
the interface between the hardware-specific (so-called low
lcvel) routines and the rest of the GW-Ba~ic interpreter. 
This is done by separating the hardware-specific functions 
into a small set of well-def med modules. GW-Basic's high
level routines (written by Microsoft) can then call hard
ware-specific routines (written by the OEM) to invoke a 
specific function in accordance with parameters you indi
cate. For example, if the interpreter determines that a pro
gram requested a point be drawn on the screen at coordi
nates X,Y then the high-level code calls the appropriate 
hardware-specific routine to do this. It's the responsibility 
of the hardware-specific code to carry out this action. 

The OEM tells Microsoft what it wants, and Microsoft 
develops the high-level object modules. At the same time, 
Microsoft gives the OEM specifications that define the 
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8K fatcmled8K Basic 

Progrnm line length 72 chara tcrs 255 characters 

Numeric precision Single precision 	 ingle/ do ublc precision 
ABS 	 New 

ASC 	 Null 
(seven digits [six (1 6 d igits) ATN On . .. GOSUB/ On . . . GOTO 
printed]) (SomeOear Option Base 
versions can have C LOAD PEEK 
nine digits)CONT POKE 

Variable names Ftrst two cbar- First 40 characters CSAVE POS 
Significam characters acters First 16 characters for 680X versionsData 	 Print 

Embedded rescivcd No YesDEFFN Read 
words perminedDIM 	 REM 

End 	 Restore Variable declaration S String 	 S St ring 

"lo Integer ERR/ERL RIGHTS 
inglc pn;'(:ision EXP 	 RND 

It Double precision For ... ext Run 

GOSUB ... Return SPC DEFTNT, DEFSTR, DEFSNG, 

GOTO SQR DEFDBL 

If. .. Then/If. . . GOTO Stop Operators
INT 	 STR$ Arithmetic A Eiqxmentiation A fa"POnentiation 
Input Tab Negation egation 
LEFT'S TAN Multiplication Multiplication 
Let 	 USR I Division I Division 
Line lnput VAL + Addition + Addition 
L ii.1 	 VALPTR - Subtraction - Subtraction 
Log 	 Wait \ Integer division 
MJD$ MOD Modulus 

Extended Basic Relation/string Equality = Equality 

<> Inequality <> Inequality 
ABS Log < Less than < Les.5 than 
ASC 	 LPOS > Greater than > Greater than 
ATN LPRINT/LPRJNT Using <= Less than or <= Less than or equal to 
Auto MID$ equal to 
Call New >= Greater than or >"" Greater than or equal to 
C DBL Null equal to 
CHR$ OCT$ 

Logical Not Not 
CINT On Error GOTO And And 
Clear On ... GOSUB/ On ... GOTO 

Or Or 
CLOAD Option Base XOR 
CONT PEEK lMP 
cos 	 POKE EQV 
CSNG POS 

Error messages Error code Error messageCSA VE Print/Print Using 
(two character) Data Randomize 

DEFFN Read 
Table 2. BK und Extended Rasi features. 

DEF USR REM 
Delete RENUM 
DIM Restore 

a) U <n> Move up 
Edit 	 Resume D<n> Move down 
End 	 RIGHTS L<n> Move left 
Erase RND E<n> Move diagonally up & right 
ERR/ERL Run F<n> Move diagonally down & right 
Error SGN G<n> Move diagonally down & left 
EXP SlN H<n> Move diagonally up & left 
fix 	 Space Mx, y Move relative if x or y i!. preceded by + or - ; other
For .. . ext SPC wise, move is absolute. 
FRE SQR 

GOSUB . . . Return Stop 
b) B Move, but do not plot any points 

GOTO Swap 
N Move, but return to the o riginal position when done 

HEX$ Tab 
If. ..Then/If.. .GOTO TAN c) A < n> Set angle n 
If. ..Then . . . Else TRON/TROFF C<n> Set color n 
INT 	 USR S<n> Set scale factor 
Input VAL X<s> Execute substrings 
INST R VALPTR 

LEN Wait 

Let 	 WEND While 

Lii.1 	 Width Tuble 3. a) The movement commands. <n> indicates the distance 10 move. You mo1'e 
LUST <n> limes the scaling factor (set with the S command). b) PrejtXes that may precede any 

Table 1. BK and Extended Basic keywords. of the movement commands in Ja. c) Other commands available. 
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Gii-BASIC MS-BAS IC MS-BASIC GW-BASIC HS-BASIC HS-BUSINESS 
INTERPRETER 1.0 l NlE RPRETER INTERPRETER COMPILER COMP.ILER BASIC COMPILER 

FOR XEN IX 80A6 FOR XENIX 66000 1.0 FOR XENIX 6066 1.0 FOR HS-DOS 

l I I I I 
I I 

MS-BASIC MS-BASIC 
INH RPRE TER COMPILER 
FOR MS- DOS FOR HS-DOS 

I I 
MSX BA SIC MS-BASIC HS "BASIC 

INTERPRETER IN TER PR ETER COMPILER 
FOR CP/M-60 FOR CP/~-60 

-- ~ Standard lmple.mentat ions 
- - - - - - - - - - - No-;;=Standard lmplem~t;t";;;;;-s-  - - - - - - - - - - - - - -

DI SK RAS lC 
1 NTER PRETER 

I 
EXTEN DED BASIC 

INT ERPR[ l[R 

l 
AK BASIC 

IN HRPR [l(R 

Microsoft BASIC Fam11y 

Figure / . Microsoft's interpreters and compilers. 

hardware-level interface t ha! G W-Basic 
expects to see. The OEM must then de
velop the low-level (hardware-depen
dent) object modules that the specs 
define . 

T he OEM gets the high-k:vel modules 
in a kit that also indudes the documen
tation and special linkers, and interfaces 
these modules with the low-level mod
ules. T he result should be a GW-Basic 
interpreter with feat ures specific to the 
hardware . 

G W-Basic is versatile eno ugh lO let 
the OEM adapt the language to support 
such features as more colors, higher 
graphics resolution, and different print
er and communications protocols. 

Now that I've explained GW-Basic's 
background , I' ll look at sume of the 
specific features the Model 2CXXJ uses. 

Graphics 
G W-Basic is a descendant o f the Mi

crosoft Basic that debuted on the MITS 
Altair in 1975. In those days, there 
wasn't much need for graphics sup
port-the hardware was expensive and 
graphics too ls were few. But all chat 
changed with the 16-bit microprocessor, 
cheaper and larger RAM , and better 
graphics software. Consumers now ex
pect graphics and other extended fea
tun::s in even the lca~t expensive micros. 
GW-Ba~ic's graphics capabilities 

aren ' t meant to be all-encompassing. · 
They're designed to provide a founda
tion for the applications developer. 

Herc are some of the graphics com
mands available to lhe Model 20Xl pro
grammer: 

Draw. T he Draw conunand draws an 
object on the screen. It is the mecha
nism for implementing the Graphics 
Definition Language, which lets you de
fme macros of Draw conunands and 
store them as strings. This way, you can 
store complex figures for future use. 

Table 3a lists the movement com
mands, while Table 3b lists the prefixes 
you can append to these conunands. 
Table 3c indicates other commands 
available. 

Program Listing 1 demonstrates the 
Graphics Definition Language. Line 60 
creates a star and stores it in the string 
STARON$. The Draw command in line 
120 calls the string and puts the star on 
the screen, at the location specified in 
line 110. 

Circle. This statement lets you draw a 
circle with its center at location x,y and 
a radius of r. You can also designate a 
color, the starting and ending points, 
and the aspect of the x axis relative to 
the y ax.is. 

Line. The Line command lets you 
draw lines from (xl,yl) to (x2,y2), with 
an optional color (see line 130 in Listing 

I) . You can also create a rectangle using 
the point pairs as upper-right and low
er-left corners respectively. 

Three OW-Basic graphics commands 
set up the foreground, background, and 
size- Screen, Color, and Width . 

Screen. This statement sets the screen 
mode and attributes. The mode is either 
text, medium resolution, or high resolu
tion. Burst enables and disables color 
and black and white. APAGE sets the 
active page to be written to. VPAGE 
sets the visual page to be displayed. The 
latter two are only valid in the text 
mode. 

Color. The Color statement operates 
in two modes: text, in which it sets the 
foreground, background, and border 
colors, and graphics, in which it sets the 
background color and the palette from 
which it is taken. Two palettes are avail
able. 

Width. T his command sets the width 
of the output line in number of charac
ters. The width may apply to a file or a 
device, as well as to the screen . 

Get and Put. These are two of GW
Basic's most useful (and fun) state
ments. Get transfers an image into an 
array while Put puts it back on the 
screen. You can use five action verbs 
with Put: 

PSET transfers the points from the 
array (exactly as they were read in with 
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the Get statement) to a position you 
specify. 

Preset puts the points on the screen in 
a negative image. 

And transfers the image from the ar
ray only if an image already exists at 
those points, and places the new image 
over the existing one. 

Or superimposes the image in the ar
ray over the existing one. 

XOR inverts the points on the screen 
where a point exists in the array image. 

Animation is one of the most inter
esting uses of Get and Put. The general 
method to animate is as follows: 

1. Put the object on the screen (with 
XOR). 

2. Recalculate the new position of the 
object. 

3. ·Put the object at the old location 
(with XOR) to remove it. 

4. Go to step 1, this time putting the 
object at the new location. 

Program Listing 2 demonstrates sim
ple program animation. Lines 90-130 
draw a rocket. Line 140 places the rock
et in the array XOJo. Lines 180 and 190, 
respectively, erase the old image and 
draw the new one. 

Music 
OW-Basie's music abilities are 

unique. OW uses a Music Definition 
Language, similar to the Graphics Defi
nition Language, in which the key state
ment is Play. 

Play. This statement takes a given 
string and creates musical notes as de
fined by the commands in Table 4. 

Sound. This statement gives you an
other way to create audible tones. It has 
only two parameters: frequency (in hertz) 
and duration (in system clock ticks). 

Program Listing 3 demonstrates the 
Music Definition Language, using the 
Play statement, with the opening pas
sage of Beethoven's Fifth Symphony. 
Program Listing 4 is a combined graph
ics and sound demonstration. 

Event-Trapping 
Event-trapping is a novel feature of 

OW-Basic. It's roughly equivalent to 
having direct access to interrupt service 
routines. The general syntax is ON 
<EVENT> GOSUB NNNN, where 
EVENT is COM(l), KEY, or STRIG. 

Figure 2 shows how you can use 
event-trapping to trap one of the but
tons on the mouse. 

Communications Support 
The Model 2CXX> lets you program 

communications with an asynchronous 
RS-232C channel from within Basic. 
Any applications designer who has ever 
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A--G 	 Play the indicated note in the current octave (see below). You can also include#, 
+, or - symbols to indicate a sharp, sharp, or flat, respectively. 

O<n> 	 Sets the current octave to n, where n is 0-6. 
N<n> Plays note n where n is ~. as there are 84 notes in seven possible octaves . . 

N =0 indicates a rest. 
L<n> Sets the length of the note to l/n beats ofa four-beat measure. N =4 produces a 

quarter note, n = 1 produces a whole note. n is J-{;4. 
MN 	 Sets "music normal" so that each note is Y. of the length. 
ML 	 Sets "music legatto" so that each note plays its full period. 
MS Sets "music stacatto" so that each note plays Y. of the length. 
P<n> Sets up a pause for length calculated as with the L <n> command. 
T<n> 	 Sets the tempo to n where there are n (L 4)'s in one minute. 
MF 	 Music foreground. This causes the music to play until finished before executing 

the next OW-Basic command. 
Music backgi;ound. This allows the user to place a series of notes and commands 
in a buffer and play them while the program continues executing. 

X substring 	 This command executes the substring of commands as described above. 

Table 4. Commands that define music created by the Play statement. 

The following example shows the use of event trapping on th~ Model 
2000 to trap the pressing of one of the butt;ons on the mouse,_ which 
is available for the Model 2990. 

19 ON STRIG(0) GOSOB 1000 

20 ON STRIG(l) GOSUB 2000 

30 


(MAIN BODY OF PROGRAM) 

1000 REM This routine takes over when th e left button is 

1910 REM pushed. 

1020 


1999 RETURN 

2900 REM This routine takes over when the r i ght button is 

2010 REM pushed. 

2920 


2999 RETURN 

Figure 2. This program template recognkes when you press a button on the Model 2()()()'s mouse. 

Progrom Listing 1. Star. 

2 REM ******************************************************** 
3 REM * Star * 
4 REM * This example is designed to show the use of the * 
5 REM * Graphics Definition Language to draw a random * 
6 REM * pattern of stars, joining each star to the last * 
7 REM * star put on the screen. * 
8 REM ******************************************************** 

10 DEFINT A-Z 

20 CLS:SCREEN 1: KEY OFF 

30 ' 

60 STARON$="ClN08ND8NL8NR8NE8NF8NG8NH8": REM define star 
70 STAROFF$="C0NU8ND8NL8NR8NE8NF8NG8NH 8": REM star off 
75 • 
60 FOR I=l TO 109: REM LOOP 190 TIMES 
85 IF I>l THEN .Xl=X:Yl=Y ELSE Xl=l60:Yl=l00 
90 x- INT(RND*329)+1: REM SET UP x and y values 
100 Y= INT(RND*200)+1 
119 PSET(X,Y) ,e: REM set the origin of the star 
120 DRAW STARON$: REM draw the star 
139 LINE(X,Y)-(Xl,Yl),1: REM draw the line to previous point 
140 PSET(X,Y),0: REM set the origin of th e star 
160 DRAW STAROFF$: REM erase it 
170 NEXT I 
999 END 

End 

tried to write the Assembly-language 
routines to do this job will appreciate 
the convenience of this feature. You ac
cess it with a special case of the Open 
command, the form of which is 
OPEN ''COMl:[~-pa:d][,parity][,data][,stop]LRSJ 
[,CS(n][,DS(n]J[,CD[n]][,LF][,PEJ" AS [#] 
filenum[LEN =number] 

where speed is the baud rate (75-9,(JOO); 
parity is space, odd, mark, even, or 
none; data is the number of data bits; 
stop is the number of stop bits; filenwn 
is the file number; number is the maxi
mum number of bytes that can be read 
from the buffer; and RS, CS, DS, CD, 
LF, and PE refer to the line signals. 



_________ _ 

GREAT IDEAS 
IN ADISK 

I i 

. ' 
I • 

GREAT IDEAS 
INACA SETTE 

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 IU 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 with your copy of 80 
MICRO.- - - - - - - - - - - 

Plus, a year's subscription to LOAD 80 saves you nearly 
300Jo 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 1-603-924-9471 any busin~ 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. 

r--------------------- 
1 YES! Save me time. Save me money witb LOAD 80. 
I 0 YES! I like saving cime and money. Send me a 

year of LOAD 80 on disk for $199.97. 
I 0 YES! I need chis time saver and want to save 300Jo r,:~11111111--
1 off the single cassette price. Send me a year of 
I LOAD 80 on cassette for $99.97. 
I 0 YES! I want LOAD 80 to save me money. 
I Send me this month's LOAD 80 disk for 

$21.97 which includes poscagc and handling. 
1 0 Of course! I'd be a fool not to order. Send 
1 me this month's LOAD 80 on cassette for on! 
- m.47:-Tha:rTnc!Ucfes postage and handling. 

Foreign Aintl3il plemc: odd S1S.OO per subscription 
U.S. funds drawn on U.S. bonks only. 

0 Check/ MO 0 MC D Visa 
Card#__________ 
Signature_ ________ 
Name__________ 

D AE 

_ __ Exp. Date____ 


_________~ 

Addre~--------------------
Cit y ____________State__2ip____ 

L8406LOAD80 ( ~) llO Pin• Stiff! • P•t.,boro11h, NII 03458 



Conclusions 
Program Listing 2. Rocket. 

If you're a TRS-80 programmer, I 
hope you at least get a chance to experi 10 

20 
REM 
REM 

********************t*********** * ** * ****************** 
ROCKET 

ment with the Model 2(XX), OW-Basie's 30 REM This program is designed to demonstrate the 

features will give you a much more flex
ible and powerful environment in which 

40 
50 
60 

REM 
REM 
REM 

use of PUT and GET for animat i on purposes, 
It also uses the LINE statement. 

*****************************•• •• •• • ****************** 
to program. It will give your work a new 65 

70 
DEFINT A- Z 
CLS: SCREEN 3 

and exciting dimension.• 

Gregory E. Lobdell is the assistant 
product marketing manager of business 
languages at Microsoft Corp., 10700 
Northup Way, Bellevue, WA 98004. 

Face Off 
How fast is fast? The 80186's raw 

speed is what gives the Model 2(XX) a 
distinct performance edge over the 
first-generation 16-bit processors 
and previous TRS-80 machines. 

Below, for example, is a bench
mark program that takes the stan
dard mathematical operators (addi
tion, subtraction, multiplication, 
division, and exponentiation) and 
loops through them I ,<XX> times, per
forming each operation one time per 
loop (see Program Listing 5). Here 
are the times, in seconds, for some 
popular systems: 

System Language Secs 

Model 4 Model Ill Basic 75.3 
Apple II* MS-Basic 70.2 
Model 100 MIOO Basic 65.22 
IBM PC OW-Basic 17.77 
Model 4P Model 4 Basic 16.89 
Compaq OW-Basic 15.30 
Tl Prof~ssional OW-Basic 14 .02 
Model 2000 OW-Basic 6.58 

*The Apple II was configured to run with 
the Microsoft Softcard and CP/ M 80. 

As you can see, the brute power of 
the 80186 can make a noticeable dif
ference in software performance. • 

Program Listing 5. Numerical benchmarks. 

20 REM Numerical Benchmarks 
+ , - ,* ,/,A 
30 DEFINT I 
40 A = 3.14159 
50B = 5.5 
55 FOR I = I TO 500:NEXT !:REM WAIT 
A BIT 
60 PRINT "START.. . " 
100 FOR I= I TO 1000 
llOX=A + B 
120X=A - B 
130X=A•B 
140X=AIB 
150 X = AA3 
160 NEXT I 
999 PRINT " END ... ' ' :END End 

80 DIM X\(8000): REM dimension the array for the image 
90 LINE(ll0,10)-(120,30) ,l,B REM draw the rocketI 100 LINE(ll0 ,10) - (115 , 5) ,1 
110 LINE(l20,l0)-(115,5) ,1 
120 LINE(ll0,30)-(105,35) ,1 
130 LINE(l20,30)-(125,35) ,1 
140 GET (l00,0) - (140,40) ,X%1 REM get rocket we just drew into x\ 
i70 FOR Y2 =10 TO 155 STEP 10 
180 PUT (100,Y2-10) ,X%,XOR: REM erase the old one 
190 PUT (100,Y2) ,X%,XOR: REM draw the new one 
200 NEXT Y2 
999 END End 

Program Listing 3. Beethoven sFifth Symphony. 

10 REM ********************************* ************************** 
20 REM Beethoven's 5th Symphony 
30 REM 
40 REM This program is designed to play the opening 
50 REM passage from this piece. It demonstrates the 
60 REM PLAY statement. 
70 REM 
80 REM ********************************* ** ************************ 
90 REM 
100 REM N$ is an array of strings containi ng the Music 
110 REM Definition Language. 
120 DIM N$(15) 
130 REM SS is the setup string for Octave a nd Tempo 
140 S$="T200 02" 
150 REM Set up NS with the first passage of the piece
160 N$(l)="P2 PB LB GGG" 
170 N$(2)= "Ll E-" 
180 N$(3)= "PB LS FFF" 
190 N$(4) = "Ll D" 

200 N$(5)="PB LB GGGE-A-A-A-G 03 E-E-E-" 

210 N$(6) ="L2 C 02 LS PS GGG" 

220 N$(7)="DA-A-A-G 03 FFF" 

230 N$(8) ="L2 D LS PS GGF" 

240 N$(9)="Tl40 L4 E- T200 LB C 02 B 03 GGF" 

250 N$(10) • "Tl40L4 E- T200 LS C 02 B 03 GGF" 

260 N$(11)="12 E- C" 

270 N$(12)•"12 G LS PS A-A-A-" 

2B0 N$(13)="Tl40 Ll F" 

290 PLAY S$: REM initialize Octave and Tempo 

300 FOR I=l TO 13: REM Play the piece 

310 PLAY N$(I) 

320 NEXT I 

330 END 
 End 

Program Listing 4. Flag and national anrhem program by Mindy Wells. 

1 Flag and Anthem program 
by Mindy Wells , 20 w. Main St., Mendham, NJ 07945 

5 SCREEN 3 
10 CLS 
15 DIM A(20) 
20 LINE (0,0)-(640,400) ,3, BF 
30 LINE (0,0)-(300,210) ,6,BF 
40 LINE (300,0) - (640 1 31!) ,4,BF 
50 LINE (300 ,60 )-(640,90) ,4,BF 
60 LINE (300,120)-(641!,150) ,4,BF 
70 LINE (300,1S0) - (640 , 200) ,4,B' 
B0 LINE (300,200)-(640 ,210) ,4,BF 
90 LINE ( 0 ,240) - ( 640 ,270) , 4 ,BF 
100 LINE (0,300)-(640,330) ,4 , BF 
110 LINE (0,370) - (640,400 ) , 4,BF 
115 DRAW"BM 20 ,3 2 C3M+4 , -10 M+4,+10 M-10,-6 M+l2 , 0 M- 10 ,+6" 
117 PAINT (23,27) ,3,3 
118 GET(20,22)-(32,32) ,A 
120 FOR X=0 TO 4 
130 FOR Z=0 TO 5 
140 PUT(Z*50 +19,X*36 +40) ,A,OR 
160 NEXT z, X 
170 FOR X=0 TO 3 
180 FOR Z=0 TO 4 
190 PUT(Z*50+44,X*36+22) ,A,OR 
210 NEXT Z, X 
220 PLAY"03FSDS02B-403D4F4B-204DSCS03B-4D4E4F2FBF804 " 
221 PLAY"04D4,C803B-4A2G8A8B- 4B-4F4D402B-403F8D802B 
-403D4 F4" 
222 PLAY"B-204D8C803B-4D4E4F2F8F804D4 . C803B-4A2G8A8" 
223 PLAY"B-4B-4F4D402B-404DSD8D4E-4F4F 2E-8D8C4D4E-4E-2 " 
224 PLAY"04E-4D4.C803B-4A2G8ABB-4D4E4F 2F4B-4B-4B-8A8G4G4G40 
4C4E-8DBC803B-8B-4.A4.FBF8B-4.04C8D8E- 8F203B-804C8D4.E-4C403 
B-2 End 
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lr/i;~ ll<·.u1 or TEXAS 
\\:~ COMPUTER SYSTEMS 
Toll f H'(' 1-800-4 ~ -~-5 ·184 Texas 1-817: 274-5625 

CORVUS 
25% OFF LIST PRICE! 

OMNINET--A high speed multiuser network 1ha1 can connec1 several compulers 
for instant communication up 10 4.000 feel away. San over $1 ,000 on a 20mg. Corvus 
H.,d Disk system for TAS.ao, lllM, and olher computers. 

5mg. $1649 10mg. $2279 20mg. $3049 

TCS DRIVE CABINET 1s industrial grade heavy guage metal. safety fused, and comes 
with gold plated ex1ernal connector with extender cable. 

1 DRIVE In Cabinet 
40 trac.k single sided •· .. $199 
80 1rack (dual sided 40 1rack) . . S285 
160 lr•ck (dual sided 80 1rack . . $399 

1 DRIVE Double Cabinet 
40 track single sided ' . . • . . . . . . . $259 
80 track (dual sided 40 !rock) . . $339 
160 track (duol sldod 80 track > . S399 

BARE DRIVES: 

2 DRIVE Double Cabinet 
40 1rack .,ngle Sided , .• • , . • • . • . $399 
80 1rack (dual sided • O lracks) . $575 
160 track (dual sided 80 1racks) $799 

Drives in cabinocs come assembled 
ond tested wilh power supply, Order 
cable separately. 

TM100-1 (40·1rk 55):$159 TM100-2 (80-trk dual 40s) CALL 

PRINTERS 

• 100 • 120 • 160 CPS • Super Script· Subscripl 
• Bldl rectlonol Logic Seeking • Underlining 
• Friction and Tractor • Backspacing Doublestrlke 
• 9X9 Dot Matrix • 5, 6, 8 112, 10, 12 and 17 Pitch 
• True Oecenders • Programmable Line Spacing 
• High Res-Bit Image Block Graphics • SIX (6) MONTH WARRANTY 

Gemini 10X (9 inch, 120 cps. Friction & Tractor standard) 
Gemini 15X 15 inch, 120 cps, Friction & Tractor standard) 

STAR Printers in terface with most computers on the market. Call! 

U.S. R0BO:Y:ICS MODEMS: CALL:· 
CABLES, INTERFACES: CALL ' 

COMPUDISl'A 
MINI DISKETTES $1.70 
100% Certified Error Free 

Meets or exceeds standards for ANSI . DIN. JIS. ECMA. 
Money back guarantee. 

All d isks include: 
• Hub Rings 
• Protec tive Envelopes 

' • Write Protect Tabs 
• Adhesive Labels 

w e th ink you·n find lhis to be the best 
d isk value on 1he markel CompuDlsk 
combines fine quality with low cosl. 
We 1nv11e you to comparison shop. 
1nen call to 91ve us your order. 

Bulk: 10 per pack 

Type 
SSDD 
DSDD 

5-9 packs 
$17.95 
S22.95 

Boxed: 10 per box 

Type 5-9 boxes 
SSDD S18.g5 
DSDD $23.95 

10 plus 
$16.95 
$21 .95 

10 plus 
$1 7.95 
$22.95 

The PRODUCER Professional Program Writer 
Sensational software breakthrough. You may never again need 
to buy a packaged program to store and retrieve data and 
perform calculations. Des ign your own custom programs with 
The PRODUCER. It writes the entire program for you , Including 
all the BASIC code. Available for the TRS-80 Model I & Ill. See the 
PRODUCER SOFTWARE extended ad in this Issue. $199.95 

.. 

I ~ ?";. ; T • r • • ~ • • 

Tandy-200 Tandy's new PC isa 

I ' 

hotshot. It runs four times faster than the I BM and 
has twice the floppy d isk capacity. High resolution 
mono and color graphics are available. MSDOS 
compatible. It's qu ite a machine and TCS has qu ite a 
price . CALL USI 

TCS has a reputation for being the compelltlve price leader. Give 
us a call for our low discount prices on these and other Tandy 
2000 Items. We carry a full line of TRS computer products. 

HARDWARE 
Tandy-2000 Computer with Hard Disk (26-5104) 
Tandy-2000 Computer with 128K (26-5103) 
Tandy-2000 128K Memory Upgrade (26-5160) 
Tandy-2000 CM-1 Color Monitor (26-5112) 
Tandy-2000 VM-1 Green Monitor (26-5111) 
Tandy-2000 Graphics Board (26-5140) 
Tandy-2000 Graphics Chip Kit (26-5141) 
Tandy-2000 Computer Floor Stand (265116) 
Tandy-2000 Monitor Tiit Stand (26-511 5) 

SOFTWARE 
PFS:Flle (26-5305) 
PFS:Report (26-5306) 

-r . 

Mlcrosoft-Multlplan Spreadsheet (26-5311 ) 
dBase II (26-5352) 
MultiMate Word Processing (26-5330) 
Home Accountant Plus (26-5340) 

... 

...and many others . .. .. ........ . ....... CALL! 

MODEL 12,16 and Accessories 
MODEL IV 
Model IV, 16K Cassette-------.,,.----
Model IV, 64K, 2 Drives, RS-232 -----

MODEL 100 Portable Computer 
Briefcase size but with fu ll size keyboard. Eight line. 40 character 
display. Buil t in word processing. 8k/24k/32k Models available. 

Lots of fun but fully professiona l. A winner. CALL 

TCS DISK EXPANSI N 
KITS FOR TRS-80s 
1 Controller. Power Supply, Hardware. Instructions 
2 Kit 1 p lus one 40-track Tandon Disk Drive 
3 Kit 1 plus two 40-llack Tandon Disk Drives 
3a Kit 3 w/ 2 80-track Tandon Drives (dual sided 40s) 

Model IV needs 64K to operate. For 64K Kit. call. 
Install these yourself and SAVE! 

M-111 
$249 
$429 
$598 
$698 

M-IV 
$329 
$479 
$649 
$729 

I' T'/l!S Heart of XAS ... sg 

~ COMPUTER SYSTEMS 
P.O. Box 1327 Arli ngton . Texas 76004 

Toll Free 1-800-433-5184 Texas 1-817-274-5625 



SOFTWARE 
N EWDOS80Ners. 2 
COM REF for Newdos80 
LOOS 5.1 
DOS PLUS 3.5 
DOSPLUS IV 
6.0 Plus 
MICRO CLINIC Mod 1 
MICRO CLINIC Mod 3 
TRASH MAN 
FASTER 
RPM 
MZAL 
DSMBLR Ill 
TOOLBELT Mod 4 
SUPER UTILITY+ 3.2 
NEWBASIC 2.0 

$124.95 
13.95 

109.95 
119.95 
119.95 
39.50 
24.50 
28.50 
34.50 
24.95 
22.50 
79.95 
34.95 
39.50 
59.95 
34.50 

DOTWRITER 4.0 w/Letterset 84.50 
LAZYWRITER 
ZORLOF II 
MSCRIPT 
LE SCRIPT 
LDOSUtilityDisk#1 
The Tool box for LOOS 
EDAS IV 
The BASIC Answer 
LNDOUBLER 5/8 
LNDOUBLER 

w/Dosplus 3.5 
LNW SYSTEM 

EXPANSION II 
POWERMAIL PLUS 
OMNITERM 
MICROTERM 
CYBERCHESS 
Tallymaster 
SBSG Accounting Modules 

Model 1or3 
Model 2 

139.95 
58.95 
68.95 

109.95 
42.50 
59.95 
84.95 
59.95 

159.95 

189.95 

329.95 
129.95 
79.95 
64.95 
27.95 
62.95 

175.00 
250.00 

VERBATIM DATALIFE DISKS 
5" SS/DD $23.75 
5" OS/DD $35.75 

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 ii your 
order is over $100. Alaska and Hawaii orders are 
charged actual shipping charges. COD orders are 
charged an extra 52.00 and require cash or certi fied 
check on delivery POs accepted upon approval. 

When ordering by mail. include your telephone num· 
ber. credit card inlormat1on , computer model , memory 
size. and number of drives. Colorado residents add 
appropriate sales tax {61h0/o in Denver). 

Prices are subject to change without notice. 

IN COLO CALL 861-9250 

EN Base 
ENB is a true relational data base manager that 
can handle data interdependencies of any com· 
plexity. Instead of storing data as individual 
records, ENB uses a linking system to relate data 
to each other. If your needs are complex, ENS 
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 otters significant improve· 
ments over the previous version. 11 is 20-300/o 
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 (BOO character max
imum per record) . Prin t reports in any format you 
choose, even merges with popular word pro· 
cessors for "non-form" letters. (Requires 48K, 
Adventure International.) 

$149.95 

Newscript 7.1 99.95 
Newscript 7.1 plus Labels 114.95 
Newscript DW Proportional 39.95 
Newscript File Converter 19.95 

Electric Webster+ Corrections 
Elec. Webster Grammar 
Elec. Webster Hyphenation 

WRITE FOR OUR 
FREE CATALOG 

119.50 
39.95 
39.95 

MAXI CRAS 
Computerize your finances! MAXI GRAS will write 
your checks, record income and expenses by 
category, and presents reports you need to 
analyze your financial activity. Income and 
expenses may be assigned to any one or more 
of up to 223 accounts. 

$79.95 

The USA" Friendly Modem 
PASSWORD 
Your PASSWORD to the diverse services of infor
mation networks such as the CompuServe and 
local bullet in 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 with 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. Requires 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 
(12.0 CPS). 5 character sets, B character sizes, pro
portional spacing, and built-in graphics capability. 
Operates with friction feed or a built-in adjustable 
tractor. One year warranty. (C. ltoh 85t0, tO" 
carriage.) 

$389.95 

NETWORX 
A voltage surge and interference filter that can pro
tect your computer circuitry as well as your valu· 
able data. NE1WORX 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 
• Friendly, Honest, Reliable Service • Free Use of Credit Cards • Large Selection-Cal l for Items Not Listed 

anplied
pi1crosystems, 
IDC. 

612 Washington, Denv r, CO 80203 ..-390 

TRS·80 is a TM or Tandy Corp. llEWSC RIPT is a TM of Prosol t 



by Roger A. Smith Jr. 

Bugs from Outer Space 

After installing these modules, you're ready to go 
head to head against the bugs from outer space. 

'I,Jii, j, 1hc article you've been 
w;ming for: the final, full-tilt 
•1,;1 ~ ion of our arcade game. 

Exc: ep1 rrn ne:x1 month's snazzy 
:;con~bua1d . the fo llowing modules 
1;1)m pktc th e game program . 

B~; 11l>w ) m 1•rl! probably feeling ready 
to v. ii1e ~:c11 1r own games, but first let's 
&~<'i i yuu '1 c ready to fight off the lethal 
span: bugs 111 all their fury . You see, this 
i!; wi ' al 1l1c·:-·'ve been waiting for, too. 

The Bu~~ Have the Bomb 
P1o gr<u11 Lisring I (TEXT5A) begins 

wirh AL1fll ~:VIB , the Add Bomb rou
tir1 c-. it cPm parcs a random number 
'~ i tli the b<•mb p3rameter; if the param
eter b b ,, rhan the number, control 
retu ms Io 1he main program. Other
wist~. l h•: l•)Utinc adds a bomb to the 
borrib l<lbk. 

The \.1110 m routine moves the 
bo mhs. E.:tch time a bomb reaches the 
b1>t tc1111 o l the S(reen, the routine tests 

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

Edi10r ·y note: " Bugs f rom Outer 
:;,:11ace .. ,, a si..\ -part tutorial on writ
ing 111a1'hi11e-kmguage arcade games 
./iJr !h1 ' .\fodets I and Ill. Thefvst in
stallme111 app<•ared in March 1984 
wul 1he /ar;t will appear in next 
mo111/1'1 annual games issue. 

The Key Box 
Models I and m 
16KRAM 
Assembly Language 
&litor/Aw mbler 

------·--·-----------

to see whether it hit your base. If it did, 
a call to the Killed routine sends you up 
in smoke. 

Finally, SOUND4 makes a brief 
sound when bombs are dropped, bug 
language for "Bombs away." TEST6 
triggers more frequent attacks as time 
passes. 

Level After Level 
To clear the screen between levels, the 

main program calls the Flash routine in 
Program Listing 2 (TEXT5B). Flash 
also makes a sound for a new level and 
increments the level number. 

The Start module initializes all the 
parameters to start a level, displaying 
the level number and storing it in A. 
This routine ANDs the A register with 
7, giving a value of between zero and 7 
and adds an offset (generated by multi
plying A by two) to the address of the 
level table, pointing HL at the level pa
rameters' address. Start then loads the 

address into DE and swaps DE and HL. 
Each level means a new squadron of 

bugs, with each · bug's number trans
ferred from the level parameter table to 
the main parameter table. Start updates 
the attack and bomb parameters and 
the bug speeds, moves the random entry 
point and Bug 2 first flags to the main 
parameter table, sets the add bug flag 
for the first enemy to enter, and in
creases the bug's speed. 

Bugs Behind the Scenes 
Now we can see how the game works 

as a whole. Program Listing 3, MAINS, 
calls the introductory subroutine and 
initializes the parameter table, score, 
level number, and number of bases. It 
sets IX to point at the parameter table, 
and displays the base, score, number of 
bases, and high score. 

Next, the program stores the bug 
speeds and sets the New Level flag. 
Each new level zeroes the bug, bomb, 

Photo. At la.st, the bugs are shooting back. 
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and explosion tables, resets some flags 
Program Listing 1. TEXT5A, bomb and attack acceleration module. and erases any leftover shots. 

00100 ;*"** PART SA 
6BFB 00110 ORG 6BFBH 
6719 00120 RND EQU 67l9H 
6257 00130 BASE EQU 6257H 
6359 00140 BUG! EQU 6359H 
6389 00150 BUG2 EQU 6389H 
63EB 00160 BOMBS EQU 63EBH 
67 52 00170 KILLED EQU 6752H 
6l8A 00180 SOUNDX EQU 610AH 

00190 :**** ADDBMB ROUTINE ADD BOMBS 
6BFB CD1967 00200 ADDBMB CALL RND ;A=RND 
6BFE DDBElD 002rn CP ( IX+29) 1COMPARE TO BOMB PARAM 
6C01 00 00220 RET NC ;RETURN IF A IS LARGER 
6C02 CD1967 00230 CALL RND ;TEST AGAIN 
6C05 DDBElD 00240 CP ( IX+29) 
6C08 D0 00250 RE'f NC 
6C09 CD1967 00260 CALL RND 1ll=lrnD 
6C0C E601 00270 AND l ;MASK BIT 0 
6C0E FD215 963 00280 LD IY,BUGl : H'==>BUGl TA.BLE 

00290 : NO'fE FLAGS NOT CHANGED BY LD 
6Cl2 280B 00300 JR Z,ADDB10 1JUMP IF ZERO 
6Cl4 FD218963 00310 LD IY,BUG2 ;IY==>BUG2 TABLE 
6Cl8 DD?ElF 00320 LD A, (IX+31) ;IF ADDING BUG 1 
6ClB DDB620 00330 OR (IX+32) OR ADDING BUG 2 
6ClE C0 00340 RET NZ 1THEN RETURN 
6ClF 0620 00350 ADDB10 LD B,32 ;B=NUM OF DUGS 
6C21 1'D7E01 00360 ADDB20 LD A, (IY+l) ;GET MSB 
6C24 f E3C 00370 CP 3CH ;3C? 
6C26 2026 00380 JR NZ,ADDB50 ;SKIP IF NOT 
6C28 67 00390 LO H,A ;H=MSB 
6C29 FD6E00 00400 LD L,(IY) :L=LSB 
6C2C 114100 0041 0 LD DE,65 ;DE=65 
6C2F 19 00420 ADD HL,DE ;HL;HL+65 
6C30 0610 00430 LO B,16 1MAX J OF BOMBS 
6C32 FD21EB63 00440 LO IY,BOMBS ;IY== >BOMB TABLE 
6C36 FD7I::01 00450 ADDB30 LD A,(IY+l) ;MSB OF BOMB LOC 
6C39 1!7 00460 OR A ;0 ? 
6C3A 200B 00470 JR NZ,ADDB40 1SKIP IF NOT 
6C3C FD7500 00480 LD (IY),L ;STORE BOMB LSB 
6C31' FD7401 00490 LD (IY+ll ,H ;STORE BOMB MSB 
6C42 DD363108 00500 LD (IX+49) ,8 ;SET BOMB DROPPED FLAG 
6C46 C9 00510 RET 
6C47 FD23 00520 ADDB40 INC IY ;IY=IY+2 
6C49 FD23 00530 INC IY 
6C4B 10E9 00540 DJNZ ADOB30 ;LOOP 
6C4D C9 00550 RE'f 
6C4E FD23 00560 ADDB50 INC IY ; IY=IY+3 
6C50 FD23 00570 INC IY 
6C52 FD23 00580 INC IY 
6C54 10CB 00590 DJNZ ADDB 20 ;LOOP 
6C56 C9 00600 RET 

00610 ; ** ** MBOMB ROUTINE MOVES BOMBS 
6C57 DD3513 00620 MBOMB DEC ( IX+l 9) ;DECREMENT COUNTER 
6C5A C0 00630 RET NZ ;RETURN IF NOT Z 
6C5B DD7El4 00640 LO A1 (IX+20) ;RESTORE COUNTER 
6C5E 007713 00650 LO ( IX+l 9) ,A 
6C61 0610 00660 LD B,16 ;B=MAX. I OF BOMBS 
6C63 FD21EB63 00670 LD lY,BOMl!S ;lY==>BOMB TABLE 
6C67 FD7E01 006 80 LOOPCl LD A,(IY+l) 1TEST MSB 
6C6A B7 006 90 OR A 
6C6B 2837 00700 JR Z,SKIPCl ;SKIP IF 0 

6C6D 67 00710 LD H,A ;H=MSB 
6C6E FD6E00 00720 LO L,(IY) 1GET LSB 
6C71 7C 00730 LO A,11 ;LAST LINE? 
6C72 FE3F 00740 CP 3FH 
6C74 2020 00750 JR NZ,SKIPC2 ;JUMP IF NOT 
6C76 70 00760 LD A,L 
6C77 FEC0 00770 CP 0C0H 
6C79 381B 007 80 JR C,SKIPC2 ; JUMP IF NOT 
6C7B 36 80 007 90 LD OIL) , 8011 ;ERASE SHOT 
6C7D DD7ElE 00800 LD A, (IX+30) ;BASE HIT ALREADY? 
6CB0 B7 00810 OR A 
6CB1 2021 00820 JR NZ,SJ(IPCl ;SKIP IF SO 
6C83 FD360100 00830 LO (IY+l) ,0 ;KILL BOMB 
6C87 ED5B5762 00840 LD DE, (BASE) ;DE=BASE LOCATION 
6C8B 70 00850 LD A,L 1A=LSB OF SHOT LOC 
6C8C 93 00860 SUB E ;SUBTRACT BASE LSD 
6C8D FE03 00870 CP 3 ;HIT? 
6C8F 3013 00880 JR NC,SKIPCl ;SKIP IF NOT 
6C91 CD5267 00890 CALL KILLED ;CALL BASE HIT SUB 
6C94 l 80E 00900 JR SKIPCl 
6C96 3680 00910 SKIPC2 LD (HL), 80H ;ERASE SHOT 
6C98 114000 00920 LD DE,64 ;MOVE SHOT 
6C9B 19 00930 ADD HL,DE 
6C9C 36 88 00940 LO (HL) ,SSH ;DISPLAY SHOT 
6C9E FD7500 00950 LD (IY) ,L ;STORE LSB 
6CA1 FD740l 00960 LD (IY+l) ,H ;STORE MSB 
6CA4 FD23 00970 SKIPCl INC IY ;1Y=IY+2 
6CA6 FD23 00980 INC IY 
6CA8 10BD 00990 DJNZ LOOPCl ;LOOP UNTIL B=0 
6CAA C9 01000 RET 

01010 ;**'* SOUND4 ROUTINE IS BOMB DROPPED SOUND 
6CAB DD7E31 01020 SOUND4 LD A, (IX+49) ;BOMB DROPPED? 
6CAE B7 01030 OR ll 
6CAF CB 01040 RET Z ;RETURN IF NOT 
6CB0 DD3531 01050 DEC (IX+49) ;DECREMENT COUNT 
6CB3 C38A61 01060 JP SOUNDX ;SOUND 

01070 :•••• TEST6 CAUSES ATTACKS TO INCREASE WITH TIME 
6CB6 DD7E07 01080 TEST6 LD A,(IX+7) ;TIME TO HOVE BUG 2 
6CB9 DDBE0 B 01090 CP (IX+8) ;= XTIME TO MOVE BUG 2? 
6CBC C0 01100 RET NZ ;RETURN IF NOT 
6CBD CD1967 01110 CALL RND ;A=RND 
6CC0 DDBElD 01120 CP (IX+29) 1COMPARE TO BOMBS Pl\RAM 
6CC3 D0 01130 RET NC ;RETURN ON NOT CARRY 

Listing 1 continued 

Flash and Start clear the screen anc 
initialize the level, after which the pro 
gram calls the various routines insidt 
the main loop (LOOPMN). When ym 
conquer one level, the game jumps tc 
Next; if you inadvertently let the bug 
destroy your base, it jumps to CONT 
and then-to Next to start the level agair 
if you still have bases. 

When you lose your last base, the 
"Game Over" message appears and the 
program loops until you press the clea 
key to begin anew. Throughout the 
game, the main loop tests for the I 
(pause) key, which freezes the actior 
until you hit the clear key. 

The Final Conflict 
If you're ready to play-you've hac 

fair warning; this isn't like Part II 
when the bugs didn't swoop down o 
shoot back-enter and assemble the 
new listings, then modify last month' 
main program to match Listing 3 anc 

After a little while, 
the bugs start diving 

to attack-which 
doubles their value 
ifyou can hit them. 

assemble it. Be sure to load B with 4 ir 
the line labeled LOOPMN. 

Then load all the modules' and the 
newest main program's object code file: 
and execute the code. After you star; 
the game, spider and star bugs appeai 
from either side of the screen and begir 
climbing to attack altitude, when 
saucer bugs await. 

When the bugs near the top of the 
screen, they begin to drop bombs. Afte1 
a little while, they start diving to at 
tack-which doubles their value (other 
wise 10 points for spiders, 25 for stars 
and 100 for saucers) if you can hit them 
To do that, you have to stay alive your 
self. 

I hope you enjoy the game. Nexi 
month, you'll get a bug graduates' di 

.ploma-a permanent disk scoreboard.• 

Contact Roger A. Smith Jr. at hk 
new address: 505 Ridge Lake Road, 
Crestview, FL 32536. 
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ANYONE CAN USE OUR SOFTWAREI 

MAIL PAC II and CHECK NG PLUS represent a 

new generation of computer software. Our 

software doesn't eve need a manual! Any

one can quickly learn o use either package 

by following simple, explicit on-screen 

instructions. But, fort ose of you who insist 

-- we've included a complete user's ma~ual 

as well. 

""- lllu Lau,. . la:.,,, ....,. ;,,,.....\ 
pt .,.... . , ...... 11 1o§l? 

__ 19 __ 

PAT ro I HE 
o•ote or -~------------~....:. l~__j<_,_

MAIL PAC 11 s iiii:il CHECKI GPLUSILARS 

MAIL PAC II FEATURES: CHECKING PLUS FEAT RES: 
High Capacity -- Complete Check Register -
stores from one to one mi ll ion names in Zi p Code, Numerica l or Alpha c hecking Plus stores your entire check reg ister in a disk f ile, and then 
bellcal order. The only limitation Is you r disk storage space. uses the data to balance your account, track you r expenses, and help 

you make budget projections Review the entire checkbook, enter
Flexibility -- checks. deposits. lees and adjustments, mark outstanding checks when 
Prints your mailing lisl on 1, 2, 3, or 4-across labels (with up to S user paid , and get an Instant cash balance at any t ime. All data can be viewed 
defined li nes on each label) or as a compact, user-designed directory. onscreen or printed out in report form. 
The record length Is completely user-defined, and each field w ithin 
each of your records is completely variable (allowing storage of any Tax Preparation -
number of characters for any particular address entry). Devote fields storage of monthly and yearly totals and other important informat ion 
to telephone numbers, codes. or even special messages related to each aids in income tax preparation. for your personal use or for your 
part icular name on Ille. accountant. 

Powerful -- Handles the Details -
A built- In word processor allows you to create personauzea rorm leners store names and addrocces for frequ ntly written checks. then print 
for each address on your list (or just a particular group of addresses). checks to fit standard window envelopes, eliminating the need for extra 

typing. You can even store any comment, explanation or other message
Ease of Use -· (up to 255 characters) related to a panicular check. 
Create new mailing lists, review existing lists, handle changes of 
address, delete canQelled names. sort lists. and purge duplicate names Automatic Monthly Bill Payments -
from your files. Complete on-screen instructions tell you in plain Enter amounts and names of payees for all of your lixed-cost monthly 
engllsh exactly how to accompl ish all of these tasks. payments, and then sit back while t e system automatically prints 

checks. 

MAIL PAC II . ... . ... . .......... . ... . . $99.95 CHECKING PLUS ... . . .. . ........... . $99.95 

Both Programs Require 48K And At Least One Disk Drive 12 Drives For FREE- 1RS-8l Mod Lill & 4 progams supplied on ~ Cnrinum ¥fem). 
Higher Storage Capacities}. And All Hard Disk Systems Are Supported. Uimplete DosPlus also available. 

FOR YOUR TRS-ao·- • APPLE .. • IBM PC'" • NEC,. • OSBORNe- • XEROX .. • KAYPRO'" • TELEVIDEO'" • ZENITH'" • SANYO'" 
DEC'" • Tl PROFESSIONAL COMPUTER'" • SUPERBRAIN JR.'" • EPSON'" • Any CP/ M'" Computer 

CP/ 11-bued Comput.n mutt t>e equipped with Micro.oft BASIC (MBASIC 0< BASIC40) 
TRS-80 lracJemartl Tandy COfp . . A.PPLE ttaaema,_ APl?fe Corp. - IBM PC lrDd«Nrk IBM Corp - Ar ARI U'30emark Al1111. Inc · OSBORNE trademark Osborne Cofp - XEROX lrack!~rk ero.- Colp 


KA'l'PRO 1r:1demarti: Non-linear Systems. Inc;. - TELEVIOEO 1radem0tk Tel9¥1deo Syt.lem.s. Inc - SANYO trac.:h1mark Sanyo Corp. - NEC ll'actemar\ NEC Corp - OEC lradt:mark O.g1t•I Eq1.1tpmenl Corp 

ZE"'ll TM t11oomar11 Zenlln Co10 - TtPAOFESClONAL COMPUTER tl"Mt-..urtr I e •:u ~s11urnen1s. lnc; -SUPEROOAIN trademark lntel'\K Cotp -CPIM 1raaemark lbll Roeaech - EPSON tradem.ar\ Epson Cofp 


OUR SOFTWARE CATALOG 
H & E Compulronics. Inc .. has mailed more than 1 million 
software ca talogs since 1978. Send $2 for our new 64-page 
catalog today! (We also send you our catalog FREE with 
every order). DEALER INQUIRIES WELCOME 

30-DA Y MONEY BACK GUARANTEE 
···ALL PRICES 6 SPECIFICATIONS SUBJECT TO CHANGE ••• 

DELIVERY SUBJECT TO AVAILABILITY 

HOUR
24 OROfR 

50 N. PASCACK RD., SPRING VALLEY , N .Y. totn LI NE 
(914) 425- 1535 

ADO S3 00 FOR SHI PPING IN UPS AREAS 
ADO $4 .00 FOR C 0 D OR NON·UPS AREAS NEW TOLL·FREE 
AOO S5 00 TO CANADA & MEXICO ORDER LINE 
ADO PROPER POSTAGE OUT SI OE OF l I S , • - 1ou,s•ot o• .,.' ''•"1 
CANADA & MEXICO ~ • (900) 431 ·2818 

~ ,,.. g 
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Su~!l.!fil~.l!!!.~.~!!ffl:!t.~~~.~.... 
We are the Sup«SCRIPSIT Experts! 

We have been providing both printer drivers and 
customer ._, for 1-1/2 year.. We t..ve ;wowered 
thousand. ol questions concerning SuperSCRIPSIT 
- various printers (both serial and parallel). over 
IO different printers are now !UppOl"ted. 
The driver Is a software product that provides 
..tomatic interfacing to the printer. No need to 
learn any special code$. €all or write for latest 
Product Review · Sheet describing features supported. 

$119 or $}9 each, depending on which printer................................................. 

USE MEMORY AS DISK· MOD 4 (Ill) $39. 

~ up programs by using your extra memory as a 
drive. Use MEMDISK as your: System Oriv_., or load 
Illes into memory for instant access. Easy to use 
with 6 simple commands to create, load, or save a 
MEMDISK. Use. &OK ol 12&K memory. (LOOS only.)......................·---··-···................. 


MODEL 4 .UTILITIES $19 .................................................. 

R.., Model - at High CPU Speed with one command 

Test Memory (To 121K, Automatic) I Clear Memory 


Easily Use Sound (Beep) in JCL life or BASIC
................................................. 

VIEW MEMORY $24................................................. 


HEX/ASCII display ol memory pages (exp. 64K, low, 
std Rl\M, ROM) 0n &OX24 >Cr=n.. Mod. 4(1,11 mOdel. ...·-··-·-..·····-·-................---····· 
PROGRAM LOAD INFO $19 .................................................... 

Graphic screen display of object program load ad
dress ranges '!lith I command. Model lll/4(11f mode)...................................................... 


SEARCH TOOL for BASIC SI 9 

Xarc:h for any string within a BASIC program witll 
~ easy

1 
CMD command. OJsplay all occurrences on 

iaeen. ~ily loca.te vanables, statements numbers, 
~tc. Greatly reduces program development and 
mainter>Mee time, as ..,ell .. error.. (LOOS only.) 
Mod. 1/111/4(111 mode)., Great for, Sl\SIC pr.ogrammers! 
H•••••••••••••••••••••••••••••••••!J•••••••••••••• 
Call or write for Info on New Tandy 2000 Utilitieo!................................................... 


Mell/ Phone Ordtre Accepted 

ALPS .-374 
23 Angua Ro•d 

Warran, New J eru y 07080 
1 . 

LTERM IV 

Smart Ter~inal Program 
for the TRS-80 Model 4 

A completely rewritten version of 
the popular L TERM program 
for the models I/III currently found 
on several Computer Bulletin 
Board Systems. Many advanced 
features including: 
!I Menu driven for easy use 
• Memory buffer for storing data 
• 	Uploading/Downloading in Ase 


format 

• Direct file transfer from within the 


program 

• Special configuration files 
• Display and type directly into the 


buffer 

• Compatible with both DOSPLUS 


and TRSDOS for the Model 4 


Available for $5995 
the low price of 

Send check or money order to: 
TERMSOFT 

cf o Lary M yers 
P.O. Box 94 
Ballston Spa, NY 12020 
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Listing I continued 

6CC4 DD7 El8 
6CC7 3C 
6CC8 08 
6CC9 007718 
6CCC C9 
6CCD 
0000 , 
00000 TOTAL 
31663 TEXT 

ADDB10 6C l F 
ADDB20 6C21 
ADDll30 6C36 
ADDJl40 6C47 
ADDB50 6C4E 
ADDBMB 6BFB 
llASE 6257 
BOMBS 63EB 
SUG l 63S9 
BUG2 6389 
KILLED 6752 
LOOPCl 6C67 
MBOMB 6CS7 
NEXT! 6CCD 
RND 6719 
SKIPCl 6CA 4 
Si<IPC2 6C96 
SOUND4 6CAB 
SOUNDX 61 8A 
TEST6 6CS6 

011 40 LO A, (IX+24 ) 
01150 INC A 
01160 RET c 
01170 LD (IX+24) ,A 
01180 RET 
01190 NEXTl EQU 
01200 END 

ERRORS 
!\REA BYTES LEFT 

00350 00300 
00360 00590 
00 450 00 540 
00520 00 47 0 
00560 00380 
00200 
00 130 00840 
00 160 004 40 00 670 
00140 00280 
00 150 00310 
00 170 00 090 
00680 009 90 
00620 
01190 
001 20 00200 0023 0 00 26 0 01110 
00970 007 00 00820 00 880 00 90 0 
00910 00750 007 80 
91020 
00100 91060 
01000 

GET ATTACK PARAH 
A•A+l 
RETURN IF CARRY 
STORE ATTACK PARAM 

End 

Program L isting 2. TExT5B, screen.flash and level initialization module. 

000 10 ;**** PART SB 
6CCD 00011 ORG 6CCDH 
6463 00012 BAS EM EQU 6463H 
6AS0 00 013 LEVEL EQU 6A50H 
6AB4 000 14 ONE EQU 6AS4H 
623 5 000 1S INCSCR EQU 623Sll 
6203 00016 DISSCR EQU 6203H 
6AA4 00017 LEVTAB EQU 6AA4H 

0001 8 ;•••• FLASH SUll CLEARS SCREEN 
6CCD 2140 3C 01210 FLASH LO HL, 3C4 0H 
6CD0 0E0F 01230 LO C, 15 
6CD2 06 40 01240 LOOPZl LO B,6 4 
6CD4 ES 01250 PUSH HL 
6CDS 36BF 01260 LOOPZ2 LO (HL) ,191 
6CD7 23 01270 INC HL 
6CD8 l 0FB 01280 DJN Z LOOP Z2 
6CDA El 01 290 POP HL 
6CDB cs 01300 PUSH SC 
6CDC 010002 01310 LO BC,200H 
6CDF CD6000 01320 CALL 60 H 
6CE2 Cl 0133 0 POP BC 
6CE3 0640 01340 LD B,64 
6CE5 3680 01350 LOOPZ3 LO (HL) ,128 
6CE7 23 01360 INC HL 
6CE8 l0FB 01370 DJ NZ LOOPZ3 
6C EA 00 013 80 DEC c 
6CEB 20ES 013 90 JR NZ,LOO!;'Zl 
6CEO 110000 01410 ·LD DE,~ 
6CF0 CD 636 4 01420 CALL SAS EM 
6CF3 C9 01430 RET 

014 31 ;**** NEW LEVEL SOUND 
6CF 4 DD7E30 0144 0 SOU NDl LO I\ , ( IX +4 8) 
6CF7 B7 014 50 OR A 
6CFa c0 014 60 RET NZ 
6CF9 0E02 01470 LD c . 2 
6CFB 79 01480 LOOPY! LD A,C 
6CFC E618 014 90 AND l8H 
6CFE BF 01 500 RRCA 
6CFF 0F 01510 RR.CA 
6D00 0F 01 520 RRCA 
6001 D3FF 01530 OUT 
6D03 41 01540 LD 
6D04 10FE 015 50 DJNZ 
6D06 41 01560 LD 
6D07 7 9 01570 LD 
6D08 E603 01580 AND 
6D0A D3FF 015 90 OUT 
600C 10FE 01600 DJNZ 
6D0E BC 01610 INC 
600F 20EA 91620 JR 
6Dll 21 S06A 016 40 LD 
6Dl4 11B46A 01650 LD 
6017 CD3562 01660 CALL 
6Dl A C9 01661 

01 662 
RET

;•••• START 
6DlB 21506A 01670 START LD 
6DlE 11383C 01680 LO 
6D21 CD0362 016 90 CALL 
6024 DD7E23 01700 LO 
6D27 DD34 23 01710 INC 
6D2A E6 07 01720 AND 
6D2C 07 01730 RLCA 
60 20 4F 017 40 LO 
6D2E 0600 01750 LD 
6D30 21A46A 017 60 LO 
6D33 09 01770 ADD 

(255) ,A 
B, C 
$ 
s,c 
A,C 

3 

(255) ·"' 
$ 
c 
NZ,LOOPYl 
HL,LEVEL 
DE,ONE 
INCS CR 

INITIAL IZ ES LEVEL 
BL ,LEVEL 
DE , 3C3 8H 
DISSCR 
A, ( I X+35) 
{IX+35) 
7 

C,A 
B, 0 
HL,LEVTAB 
HL, SC 

;FLASH & CLEAR 
;15 LINES 
;64 CHARACTERS 
;SAVE HL 
;STORE WHI TE BLOCK 

;CONTINUE UNT I L B=0 

;DELAY 

;64 CHARACTERS 
;STORE BLANK 

;LOOP UNTIL B=0 
;C=C-1 
; LOOP UNTIL C=0 

;DISPLAY BASE 

;RET IF BASE HIT 

; DURATION 
; A=C 
; MASK BITS 3 & 4 

;ALIGN BI TS 
;SEND TO CASSETTE 
;B~C 

;DELAY 
;S=C 
;A=C 
;MASK LOWER 2 BITS 
;SEND TO CASSETTE 
; DELAY 
;Cc:C+l 
;LOOP UNT I L C=0 
; ADD ONE TO LEVEL 

;D I SPLAY LEVEL 

GET LEVEL 

INCREMENT LEVEL 

AgMOD (LEVEL, 8) 

A=A*2 


BC=A 

HL==>LEVEL TABLE TABLE 

ADD OFFSET 


Listing 2 continued 
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Learn to Program Like a Profession~I! 


THE COMPLETE BOOK OF RANDOM CCESS 

& DATA F.ILE PROGRAMMIN 


Written for TRS-80•" I, II, & Ill - IBM™/PC - APPLE·" M/S - OSBORNE™ - HEATHTII - DEC"" 
SUPERBRAIN™ - and all Computers using CP/M with Microsoft BASIC'" 

The last word on disk random access and file handling techniques. this series Is intended for everyone- beginning programmers, businessmen 
and professionals will learn how to create custom programs to handle inventories. mailing lists, work scheduling, record keeping, and many other 
tasks, while more experienced programmers will learn advanced. professional programming techniques for faster, more efficient data storage 
and retrieval. 

Although random access file handling is a matter of some complexity, the subject has been treated in a simple and down-to-earth fashion, so that 
anyon~ with some small familiarity with programming in Microsoft BASIC will be able to cope with the material. Each stage of learning uses a 
sample program as a start ing poin t. The programs grow in capability and complexity as the books progress Into all of the various aspects of file 
handling and record manipulation . An extensive effort has been made to keep the material coherent and every program line is explained in detail. 

Volume I 

BASIC FILE HANDLING 


• 	 The writing of a Menu to summarize program functions 
• 	 Screen format tor data er1 1ry 
• 	 The creation of a basic reco rd 
• 	 The FIELD and LSET routines for llutrer preparation 
• 	 Disk storage of random access records 
• 	 Changing or ed iting stored reco rds 
• 	The LPRINT capability from d isk using three different formats 
• 	Sorting the random file 
• Search ing by name or key field 
• 	 Search in "next" or "prior" fashion 
• 	 Purging deleted records 
• 	 Using disk file data for calculations 
• 	 Future expansion of data fields 
• 	 Using flags to prevent program crashes 
• 	 Date selling , printer on-li ne and many other routines to make a pro

gram run like a commerciall y writlen program 
VOLUME 	I ........... . . . ..... ...... .. . ..... ... . ..... . . .. . .. $29.95 

Option Vol. I Program Disk 
TRS-80 Model 1/111 . . . . . . .. . . .. ..... . .. , . . .. . . . .. . ... . .$28.50 
TRS-80 Model 11 . . . .. . . . . .... ......... . .. ... . ........$32.50 

Vol "'e II 
ADVANCED FILE HANDLING TECHNIQUES 

• 	 Relational database programming 
• 	 Comprehensive self-balancing accounting system with printouts 
• 	 Hashcoded data file manipulat ion - (probably the fastest method of 

data retrieval) . Hashing the input key and recovery method explained 
• 	 Span-blocking techniques allow creation of records longer than 256 

bytes without wasted space 
• 	 Blocking & Deblocking 
• 	 Shell-Metzner sort 
• 	 In-place screen editing 
• 	 Recovery of deleted record space 
• 	 Alpha- index record retrieval 
• 	 Fast machine language/BASIC sort 
• 	 Linked list record structure and sort-merge, deleted record removal 

and file reorganization 
• 	 Multi-key file reorqanization and record searching 

VOLUME II ... . .... . .. . . . . , . . . .. ...... .. . .. . ... . ..•. . . .. .. .. $29.95 
Optional Vol. II f>rogram Dl•k 
TRS-80 Model l/IVlll . ... . .. . .. ... .. . .. .. .. . . . .. .. . . .. .$49.95 

:L[]r:1PlJTRCl~%~S ~. - $ \fJt 

:>UN. t'Al:il.,;Al.,;I\ HUAU ell 	 ·· 

SPRING VALLEY, NEW YORK 10977 V'9 	 • 
~ HOUR . · 

NEW TOLL-FRll ~ DEALER INQUIRIES WELCOME ORDl:R LINE 
ORDER LINE l( (800) 431-2818 (914) 425-1535(OUTSIDE OF N.Y. STATE.) 

30-DAY MONEY BACK GUARANTEE 
••• All PRICES & SPECIFICATIONS SUBJECT TO CHANGE:••• 

DELIVERY SUBJECT TO AVAILA~ILITY 

AOD $3.00 FOR SHIPPING IN UPS AREAS 
ADO SHXl FOR C 0 .D. OR NON·UPS AREAS*ADD* ADD $S.OO TO CANADA & MEXICO 
ADO PROPER POSTAGE OUTSIOE OF U.S.. 
CANADA A MEXICO 
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6D34 SE 
6D35 23 
6D36 56 
6D37 EB 
6D38 7E 
6D3 9 DD77 00 
6D3C 23 
6D3D 7E 
6D3E DD7701 

017 80 
01790 
01800 
01810 
01 820 
01830 
01840 
01850 
01860 

LD 
INC 
LD 
EK 
LD 
LD 
INC 
LD 
LD 

E, (HL) 
HL 
D, (HL) 
DE,HL 
A, (HL) 
(IX) , A 
HL 
A, (HL) 
( IX+l) ,A 

OE=(BL) 
HL==>LEVEL TABLE 
GET t OF BUG l 
STORE IT 

; I OF BUG 2 

6DB6 
6D89 
6DBC 
6DBD 
6DBF 
6DCO 
6DC1 
6DC3 
6DC4 

D07E06 
DD7721 
OF 
E67E 
0F 
87 
2001 
3C 
DD7706 

02520 SKIPP 
02530 
02540 
02550 
02560 
02570 
02580 
02590 
02600 SKIPH 

LD 
LD 
RRCA 
AND 
RRCA 
OR 
JR 
INC 

! LO 

A, ( IX+6) 
(I X+33) , A 

7EH 

l\ 
NZ , SKIPH 
l\ 
(IX+6 ) ,A 

; SAVE TIME TO 

; l\=A/2 

;A=A/ 4 
i 0? 
;SKIP IP NOT 
;A=l 
;SET SPEED 

MOVE BUGl 

6D4l 23 01870 INC HL 6DC7 DD7E08 02610 LD A, ( IX+8) ;SAVE TIME TO MOVE 8UG2 

~ 6042 7E 
6043 OD7702 

01880 
01890 

LD 
LD 

A, (HL) 
I IX +2 ) ,A 

; I OF BUG 3 6DCA 
6DCO 

DD7722 
OF 

02620 
02630 

LD 
RRCA 

(IX+34) ,A 
;A=A/2

6046 23 01900 INC HL 6DCE E67E 02640 AND 7EB 
6D47 OD7E30 01910 LD A,(IX+48) ;BASE HIT? 6DD0 OF 02650 RRCl\ ;A=A/4
6D4l\ B7 01920 OR A 60Dl 87 02660 OR l\ 
6D4B 
6D4D 
6D4E 
6D4P 
6050 
6D51 
6053 
6D54 
6D57 

2806 
23 
23 
23 
23 
183A 
7E 
DD8618 
3803 

01930 
01940 
01950 
01960 
01970 
01980 
01990 
02000 
02010 

SKIPJl 

J R 
INC 
INC 
INC 
INC 
JR 
LD 
ADD 
JR 

Z , SKIPJl 
HL 
HL 
HL 
HL 
SKI PG 
A, (H L) 
A, (IX+24) 
C,SKIPA 

;SKIP IF NOT 

;BUMP POINTER 
; SK IP 
;INC TO ATTACK 

;SKIP ON CARRY 

PARl\M 

60D2 2001 02670 
6DD4 3C 02680 
6DD5 DD7708 02690 SKIP! 
6DD8 DD363000 02700 
6DDC C9 02701 
6DDD 02702 NEXTl 
0000 02703 
00000 TOTAL ERRORS 
31025 TEXT AREA BYTES LEFT 

JR 
INC 
LD 
LD 
RET 
EQU 
END 

NZ,SKIPI 
l\ 
( IX+8) ,A 
(IXt48),0 

$ 

SKIP IP NOT 0 
A=l 
SET NEW SPEED 
RESET BASE HIT FLAG 

6D59 DD7718 02020 LD ( IX+24) ,A ;ELSE STORE 
6D5C 23 02030 SKIPA INC HL 
6D5D 7E 02040 LD A, (HL) ;INC TO BOMB PARAH BAS EM 6463 110012 01420 
6DSE DD861D 02050 ADD A, (I:<+29) DISSCR 6203 00016 01690 
6D61 3803 02060 JR C,SKIPB ;SKIP ON CARRY FLASH 6CCD 01210 
6063 DD771D 
6066 23 
6067 46 
6068 DD? E06 
6068 90 
6D6C 3805 
6D6E 2803 
6D70 DD7706 
6073 23 
6D74 46 

02070 
020 80 
02090 
02100 
02110 
02120 
02130 
02140 
02150 
02160 

SKI PB 

SKIPC 

LD 
INC 
LD 
LD 
SUB 
JR 
JR 
LD 
INC 
LD 

(IX+29) ,A 
HL 
8, (HL) 
A, (IX+6) 
8 
C,SKIPC 
Z ,SKIPC 
( IX +6 ) ,A 
HL 
B, (H L) 

;DEC 

;DEC 

TO 

TO 

MOVE 

MOVE 

BUG 

BUG 

l 

2 

INCSCR 
LEVEL 
LEVTAB 
LOOPYl 
LOOPZl 
LOOP Z2 
LOOPZ3 
NEXTl 
ONE 
SK IPA 

6235 
6A50 
61\l\4 
6CFB 
6CD2 
6CD5 
6CE5 
6DDD 
6AB4 
6D5C 

110015 
00013 
00017 
01480 
01240 
01260 
01350 
02702 
00014 
02030 

01660 
01640 
01760 
01620 
01390 
01280 
01370 

01650 
02010 

01670 

6075 DD7E08 02170 LD A, (IX+8) SKIPB 6D66 02080 02060 
607 8 90 02180 SUB B SKIPC 6D73 02150 02120 02130 
6079 3805 02190 JR C,SKIPD SKIPD 6D80 02220 02190 02200 
6D7B 2803 02200 JR Z,SKIPD SKIPE 6DA9 0245~ 02360 
6D7D 
6080 
6081 
6082 
6085 
6086 
6088 
6D8A 

DD7708 
23 
46 
DDiE0A 
90 
3805 
2803 
DD770A 

02210 
02220 
02230 
02240 
02250 
02260 
02270 
02280 

SKIPD 
LD 
INC 
LD 
LD 
SUB 
JR
JR 
LD 

( IX+8) ,A 
HL 
B, (HL) 
A, (IX+l0) 
B 
C,SKIPG 
Z,SKIPG 
( IX+l0) ,A 

;DEC TO MOVE BUG 3 

SKIPF 6DB6 
SKIPG 6D8D 
SKIPH 6DC4 
SKIP I 6DD5 
SKIPJl 6053 
SKIPXl 6DA4 
SKIPX2 6DB3 
SOUNDI 6CF4 

112520 
112290 
112600 
026 99 
111990 
112430 
112510 
91440 

0244• 
01980 
02589 
02679 
01939 
02419 
02490 

02260 02270 

6D8D 23 02290 SKIPG INC HL START 6DlB 111670 
608E 7E 02309 LD A, (HL) ;RANDOM ENTRY POINTS 
6D8F DD7725 02319 LD ( IX+37) ,A 
6092 23 02320 INC HL 
6093 7E 02330 LD A, (HL) ;BUG 2 FIRST FLAG 

6094 
6D97 

OD7724 
B7 . 

02340 
02350 

LD 
OR 

(IX +36) ,A 
A ;BUG 2 FIRST? Program Listing 3. MAlN5, this month's main progrum. 

6098 209F 02360 JR NZ,SKIP E ;SKIP IF SO 
6D9A 
6D9D 
6D9E 
6D9F 
6DA0 
6DA2 
6DA4 
6DA7 
6DA9 
6DAC 
60AD 
6DAE 
6DAF 
6DB1 
6DB3 

DD7E00 
07 
07 
97 
2002 
3E29 
DD771F 
1800 
DD7E01 
97 
07 
07 
2092 
3E29 
DD7720 

02370 
023 80 
023 90 
02400 
02410 
02420 
02430 
02440 
02450 
02460 
02470 
02480 
02490 
02500 
02510 

SKIPXl 

SKIPE 

SKIPX2 

LD 
RLCA 
RLCA 
RLCA 
JR 
LD 
LD 
JR 
LD . 
RLCA 
RLCA 
RLCA 
JR 
LD 
LD 

A, (IX) 

NZ,SKIPXl 
A,20H 
(IX+31) ,A 
SKIPP 
A, (IK+l) 

NZ,SKIPX2 
A,29H 
(IX+32) ,A 

;SET ADD 

;A=A•l6 
;SKIP IF 
;l\=32 

;SKIP 
;SET ADD 

;SKIP IF 
;A=32 

BUG 1 

NOT 0 

BUG 2 

NOT 0 

FLAG 

FLAG 

6DDD 
65CO 
663A 
6684 
6BFB 
61\88 
6463 
63EB 
69E9 
6359 
6389 
6389 
6203 

00100 
00110 
00120 
09139 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00219 
00220 
00239 
00 240 

;••••• MAIN PROGRAM 
; VERSION 5 

ORG 6DDDH 
ADDl EQU 65C9H 
ADD2 EQU 663AH 
AD03 EQU 66B4H 
ADDBMB EQU 6BFBH 
ATTACK EQU 6l\B8H 
BASEM EQU 6463H 
BOMBS EQU 63BBH 
BOOM EQU 69B9H 
BUGl EQU 63598 
8UG2 EQU 6389H 
8UG3 EQU 63B9H 
DISSCR EQU 62038 

Listing 3 continued 



• • EVERYTHING FOR YOUR TRS-80'" •ATARI'" •APPLE"' •PET'•• CP/M"' •XEROX'"•• IBM'w •OSBORNE'• •• 
' TRS«l i:; o IBdemM• J_ Ro>doo Stuck DMsoon n1 Tandy Corp. • ATARI is a nclemlrk cl A1oti he. · ' APPi.£ Is o ~ad=mk cl Apple Cotp · ' PET b o llOd°"'""' cl V:wrmoduno 

' O'/ M o> o •.>deman< ol OigiQI Rd<Oreh ' XEROX" • tnld<lnorl< cl XctwC Cocp · • BM b o ~cl I&\ Corn · ' ~E b a uacs.nwt< cl O>bo<nc Corp. 

""'',,- ~ .. B~!~ESS PAC 100
N~~~All order5 proc::k;:~rontee 100 Ready-T -Run* J()-DaY mnneY 

· 	 Business Programs 
(ON CASSETIE OR DISKETTE) ...•• lndudes 128 Page Osers Manual•.•.. 

Inventory Control.....Payroll ..... Bookkeeping System..... Stock Calculations...•• 

Checkbook Maintenance .... .Accounts Receivable.•••.Accounts Payable.•... 


59 WACC Weighted aver.oge cost of capital
BUSINESS 100 PROGRAM UST 	 60 CO/'IPBN.. True rote on loan with compcnsoting bat. required 

61 DISCBAL True rae on discounted I 
62 MEROANAL Merger analysis computnt1ons 
63 FlNRAT Flnancial ratios for a mnDESCRIPTION 
64 NPV Net present value o( project 
65 PRINDU\S Laspeyres price mdex I R<JLE78 lntorestj llpponionment by RUe ol the 70· • 
66 PRL'iDPA Paasche price index 


3 01'.TE nm., ~tween dates 

2 l'.NNUI ArYlu1ty computat1011 progrnrn 

67 SEASIND Constructs seasonal quantity Indices for company 


4 DAVVEAA Day ol ..ar d parucular date falls on 
 GO TIMETR Time series analysis lineor trend 


5 LEASEJNi Interest rate on 1easP 
 69 Tl/l\EMOV nme series analysis moving average trend 
70 FUPRJNF Future price estimation with inO.tion 


7 DEPRSL Stla1g~U1ne CWJlfakJUOn 


6 BRE.AKEVN BrPak~·en analysis 
71 MAILPAC Mailing fist system 
72 L.ETWllT U,tter writing system·Bnk> with AAILPAC8 DEl'RSY Sum of the digits depreciation 
73 SORTJ Sorts list ol nomes9 DEPRDB l.>eclln!na bdlcJI ice:: depreciation 
74 LABFJ.. I Shipping label maker 


11 TAXDEP C11sh now V3. dcprcdot]t)n tables 

10 DEPRDOB Double dechn1ng balance depredation 

75 LABEL2 Nome label maker 
76 BUSBUD DOME busin<:ss bookkeeping system 12 CHECK2 Prints /'IEBS rhed<> along with daily register 
77 TIMECLCK Computes weeks total huuro from timeclock Info. 13 CHtCKBKI Checkbook n'Wlintcnance program 
78 l\CCTPAY In momory accounts payabll! system-stomge permitted 
79 fN\IOJCE Generare ffloice on screen and print on print~r 

14 MORTGAGE/ A l"lortgll!)P a1 11ortiu>tion table 
15 MULTMON Computes bme no<'ded for money to double, trfpie, etc. 

16 SALVAGE 
 80 INVENT2 In memory inventory control syotcm Dett:i mines "''Vi>!l" value ol an lrniestmcnt 

17 RRl/i'\RIN Rote of rctum 0t 1 11ive.stment ~th variable Jrflows 
 81 TELDIR Computertzed tel"""°°" d1r<>aOfY 

82 TI'l'\USAN nme use analysis 

19 CffECT Elfccdvr iutcrest rote ol a loan 

18 RRCONST Rate ol rctum on 1nvestmert with con.tan! inflows 

63 ASSIGN Use of O$Slgnmenl olgonthm fo1 optimal job assign. 
84 ACCTREC In memory accounts rc<:civable ~m-storagc ok20 FVAL Future value ol an lnvt<S~TI<nt (compound lntereSI) 
85 TERMSPAY ComPiJres 3 methods of 1"l"O)l!nenl of loons21 Pl/AL Ptt!sc:nt voli.:.e or future amount 
66 Pi'\YNET Computes gross pay required for given net 
87 SEllPR Computes selling price r.,. g._.. after tax amount 

22 LOANPAY Amoult ol paymc111 on 11 loan 
23 REOWITII (.quol withdrawals from Investment to leave 0 over 

24 Sli'V'DISK Slmpl• dbcount anal~ 
 68 AABCOMP Arb<trogc c0fr9Ulalions 

89 DEPRSF Sinking fund dcpreciahon 25 DATEVAL Equiv•lent [, nont'qUIV~ doted values fot obllg. 

26 ANNUDEF l'lesenl voluc of deferred annuities 
 90 UPSZONE Finds UPS zones from zip code 

91 ENVELOPE T~ en.elope indJd1ng re<um add1css27 f'VIRKUP 'I. Marl<up arldiy>os for items 
92 AUTOEXP Automobile expense ondysis28 SI "KFU D Sin~ fund amortmllian program 
93 SFll.E fruunince policy fote 


)() Dl'Pl..ETc: Depf<uon a 94 PAYROU2 In memory payroU system 

95 Dll..ANAL Dilution analy<is 


29 BONDI/AL V~lue uf a bond 

31 BlACKSH 6lod< Scholes cpllonS an&'ysls 

32 STOCVALI Expected retu111 on s:ock via <!Jscourts dM<J.:.Kb 
 96 LONIAFFD Loan amount o ~-er can afford 

97 RENTPRCH Purchase prln! for rcntAI propeny 

J4 BONDI/AU ValtJP of a bond 

33 WARV Volut of a """ran1 

98 SAL..ELEAS ~c-lca>eback analysis 
99 RRCONVBD '""""n•'s rak cl tt1um on c~ bond 

100 POR1VAL9 Stodt market ponfo1io stomgc-wluaoon program 
35 EPSFST Estimated futu·p earnings per share for company 
36 BETMIJ'H ~es alpha and beta varlablo for stock 

37 SHARPE! f.'Mfolio ~ modcJ.i.c. what stodcs to hold 

38 OPTWRITE Option wTitJn!j COflljlUL10ats ~ ---·-------------·--·----------$99.95 D TRS-80 Cassette Version ·-------------------
39 RTVAL ValU" ol d nght NEwr0
40 EXPVAL Exp<Cted value analy>b ~ D TRS-80 (Mod-I or Ill), Pet, Apple 
 LL.Fil££ 
41 BAY!:S &~on dcci5000s 1 or Atari Versions $99.95 0 
42 VALPRl'!F Val.., ol pPJf 1 onformolioo RDEAL 
43 VALADINF 	 : D TRS-80 Mod-II , IBM, Osborne <ours10E INEValue of addtbooal inforrration 
44 UTIUTY l>P.<M!s u~hty function and CP/ M Versions $149.95 (BQOit OF N.Y, S"t~TEJ 
45 SMPLEX Linear programming solution by simplex method ADO Sl.00 FOR SHIPPING IN UPS AllEAS J 431 
4b TRANS Tr41l>ponmion nldl>od f« tinear programming -2878ADO M.00 FOR C.O.D. OR NON-UPS AREAS 

47 EOQ Economl< Older quantity inventoiy model ADD $5.00 TO CANADA AND MEXICO ~ 

48 QUEUE! S."!1~ seNet ,,."""'9 (waiting line) model ADD PROPER POSTAGE OUTSIDE Of U.S- CA.NADA AND MUICO ~ ~ 
49 CVP Cnst-volune-p:ol'• analysis 
50 CONDPROF <...ona1oonctl 'H il t.ablC3 
51 OPTLOSS Opporturuty loss tables 
52 FQUOQ F!Xffi quo111Jty cconomi<: order quantity model ;c11~.EYJfi[1~%LS~. ~ 9 

24 ~~~:R ~ 53 FQEOWSH Ni aboll<! but "'1th shortoges permitted 

54 FQEOQPB As above but ~;th quantty price b<eaks 
 t SO N. PASCACK ROAD ~.\ L\Nf. 
55 QUEUECB Cc;>st ·berv>flt ll.d1llng line analysis 
56 NCFANAL Net cu:;ti llow analysis fer simple investment i SPRING VALLEY, NEW YORK 10977 ~ (914) 42S-'\ S35 
57 PROANO ProlhabUity index c:J a project 
58 CA.Pl clit>.""''"' Pr Model anolyois of project 	 ~ IASK FOR OUR 64-PAGE CATALOG I All PRICES 6 SPECIFICATIONS SUBJl!:C'T TO CHANGE 

I DEALER INQUIRIES INVITED DELIVERY SUBJECT TO AVAILABILITY 
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..... ..... 
listin1 3 rontinutd 0 6E52 21EB63 01010 LD HL,BOllBS ;CLEAR BOMBS TABLE 

690D 90250 DRAW EQU 690DH 6E55 11EC63 01020 LD DE,BOMBSH• 6590 90260 EXPTAB EQU 6590H 6E58 811F00 01030 LD BC,31
6HF 08270 HIGH EQU 624FH~ 6E5B 3600 01040 LD (HL) ,0
6235 08280 lNCSCR EQU 6235H 6E5D EDBO 01050 LDIR~ 62D9 00290 lNIT EQlJ 62D9H 6E5F 210000 01060 LD HL,00 61BC 00300 INTRO EQlJ 61BCH 6E62 22£963 01070 LD (SHOT) , !IL ;CLEAR SHOT LOCATION_a 6A50 00310 LEVEL EQlJ 6A50H 6E65 220B64 01080 LO (TEMPW) ,HL
6AA4 90320 LEVTJ\B EQU 6AMHt... 6E68 DD362900 01090 LD (IX+4l) ,0 ; RES ET FLAGSc:: 640D 00330 MBASE EQU 640DH 6E6C DD362A00 01100 LD (IX+42) ,0 

~- 6C57 00340 MBOMB EQlJ 6C57H 6£70 DD361F00 01110 LO (IX+31) ,0
656C 00350 MINUS} EQll 656CH 6E74 00362000 01120 LO (IX+32) ,0(() 6950 00360 MOVEBl EQU 695DH 6£78 DD362F00 01130 LO ( IX+47),0~ 6970 00370 MOVEB2 EQlJ 6970H 6E7C 007!:21 01140 LO A,(IX+33) ; RESTORE SPEEDS
6983 00380 MOVEB3 EQlJ 6983H 6E7F 007706 01150 LO (IX+6) ,A
6494 00390 MSHOT EQU 6494H 6E82 DD7 E22 01160 LO A, (IX+34) 
6AB4 00400 ONE EQlJ 6AB4H 6E85 007708 01170 LD (IX+8) , A 
6259 00410 PARAMS EQlJ 6259H 6EB8 CDCD6C 01180 CALL FLllSB ; FLASH AND CLS 
6253 00420 SCORE EQlJ 6253H 6E8B COF46C 01190 CALL SOlJNDI ; SOIJND AND me LEVEL
6568 00430 SHIPS EQU 6568H 6E8E CDlB6D 01200 CALL START ; INITIALIZE 
63E9 00440 SHOT EQlJ 63E9H 6E91 0604 01210 LCOPMN LO B,4 ; ...... CHANGE TO 4 11111
6487 00450 SOUND} EQU 64 87H 6E93 CS 01220 LCOPXO PUSH BC
6B56 00460 SOUND2 EQll 6B56H 6E94 CD5D69 01230 CALL MOVEBl
6BE4 00470 SOUND3 EQU 6BE4H 6E97 CD706 9 01240 CALL MOVEB26CAB 004 80 SOUND4 EQU 6CABH 6E9A C08369 01250 CALL MOVEB3618A 00490 SOUllDX EQll 618AH 6E9D CDOD6 9 01260 CALL DRAW6408 00500 TEMPW EQU 640BH 6El\0 CD596F 01270 CALL TESTS
6B20 00510 TEST EQlJ 6B20H 6EA3 CD576C 01280 CALL MBOMB
6B74 00520 TEST2 EQlJ 6B74H 6EA6 DD7ElE 01290 LO A, (IX+30) ;BASE HIT?
6B9B 00530 TEST3 EQlJ 6B9Bll 6El\9 B7 01300 OR A
6BC1 00540 TESTS EQlJ 6BC1H 6EAA CCOD64 01310 CALL Z,MBASE ;MOVE IT IF NOT
6CB6 00550 TEST6 EQlJ 6CB6H 6EAD COFB6B 01320 CALL ADDBMB
64DF 90560 TEST7 EQU 640FH 6EB0 CDAB6C 01330 CALL SOUND4
6CCD 90570 FLASH EQlJ 6CCDH 6EB3 C09464 01340 CALL MS HOT
6CF4 90580 SOUNDI EQlJ 6CF4H 6EB6 CD8764 01350 CALL SOUNDl
6DlB 90590 START EQlJ 6Dl BH 6EB9 CD206B 01360 CALL TEST

00600 ;***** ENTRY POI NT 6EBC CD566B 01370 CALL SOUN02
6DDD CDBC61 00610 ENTRY CALL INTRO ; INTRODUCTION 6EBF CDE96 9 01380 CALL BOOM 
6DE0 210962 00620 GAME LO HL, IN I T ;INITIALIZE PARAMETERS 6EC2 CD746B 01390 CALL TEST2
6DE3 115962 00630 LD DE,PARAMS 6EC5 CD9B6B 01409 CALL TEST3 
6DE6 917F80 00648 LD BC, 127 6EC8 CDE46B 01410 CALL SOUN03 
60E9 EDB9 00650 LDIR 6ECB CDC16B 01420 CALL TESTS 
6DEB 210000 90660 LD HL,0 6ECE COB66C 01430 CALL TEST6 
6DEE 22596A 00670 LD (LEVEL) ,HL ; LEVEL = 0 6ED1 Cl 01440 POP BC 
6DF1 22526A 00680 LD (LEVEL+2) ,HL 6ED2 01l7E2A 01450 LO 11, (IX+42) ;NEXT LEVEL? 
6DF4 225362 00698 LD (SCORE) , BL ;SCORE = 0 6ED5 B7 01460 OR A 
6DF7 225562 00700 LO (SCORE+2l ,HL 6ED6 C23 86E 01470 JP NZ,N EXT 
6DFA 226A65 00710 LD (SHIPS+2 ) ,HL 6E09 DD7E29 01480 LO A, (IX+41) 
6DFD 210500 00720 LD HL,5 6EDC B7 01490 OR A
6E00 226 865 00730 LD (SHIPS) , HL ;BASES = 5 6EOD C2FB6E 01500 JP NZ ,CONT ;JP IF BASE HIT
6E03 DD215962 807~0 LD IX,PARAMS ;IX == >PARAMETER TABLE 6EE0 10Bl 01510 DJNZ LOOPX0
6E07 110800 80750 LD OE,0 6EE2 CDBB6A 01520 CALL ATTACK
6E8A CD6364 00760 CALL BAS EM ; DISPLAY BASE 6EE5 DD342B 01530 INC ( IX +43) 
6E00 ll983C 80770 LD DE,3C00fl 6EE8 CDC065 01540 CALL ADDl
6El0 215362 007 80 LD HL,SCORE 6EEB CD3A66 01550 CALL ADD2 
6El3 CD0362 00790 CALL OISSCR ;DISPLAY SCORE 6EEE CDB466 01560 CALL ADD3 
6El6 ll063C 00880 LD OE,3C06H 6Ef'l .3A0438 01570 LO A, (3804H) ;CHECK FOR 'P'
6El9 216 865 00810 LD HL,SHIPS 6EF4 E6H 015 80 1\ND l
6ElC CD9362 00820 CALL OISSCR ;DISPLAY BASES LEFT 6EF6 C46A6F 01590 CALL NZ,PAUSE ;PAUSE IF 50
6ElF lllE3C 80830 LO OE,3ClEH 6EF9 1896 01600 JR LOOP MN ;LOOP
6E22 2l4F62 00840 LO HL,HIGH 6EFB 003523 01610 CO!IT DEC I IX +35) ;DECREllEllT LEVEL6E25 CD9362 00850 CALL OISSCR ;DISPLAY HIGH SCORE 6EFE 00363001 01620 LO (IX +48),l ;SET FLAG6E28 DD7E06 00860 LO A, (IX+6) ; STORE SPEWS 6F02 216 BbS 01630 LO HL , SHIPS ; TEST IP 0 LEFT6E2B DD7721 00870 LO ( I X+33) ,A 6F05 0603 0164e LO B, 3 6E2E 007£08 90880 LO A, (IX+8) 6F07 AF 01650 XOR A6E31 DD7722 00890 LD (IX+34) ,A 6F08 B6 01660 COllT10 OR (HL) ;OR t SHIPS6E34 00363000 00900 LO (IX+4B),0 ;NEW LEVEL FLAG 6F09 23 016 70 INC HL6E38 215963 00910 llEXT LD HL,BUGl ;CLEAR BUG TABLE 6F01\ 10FC 01680 OJNZ CONT10 ;LOOP UNTIL B~o6E3B 115A63 00920 LD DE,BUGl+l 6F0C C2386E 01690 JP NZ,llEXT ;JP IF NOT GAME OVER6E3E 018F00 00930 LO BC ,48+48+48-1 6F0F 214370 01700 LO HL,MESS10 ;DISPLAY MESSAGE6E41 3600 00940 LD (HL) ,D 6Fl2 ll 9B3C 01710 LO DE,3CAOH-5
6E43 EDBO 00950 LDIR 6Fl5 010B00 01720 LO BC,11
6E45 219065 00960 LD HL,EXPTAB ;CLEM< EXPLOSIOll TABLE 6Fl8 EDB0 01730 LDIR
6E48 119165 00970 LD OE,EXPTAB+l 6FlA 214E70 017 40 LO HL,MESS20 ;DISPLAY SECOND LINE6E4B Ol2F00 00980 LD BC,47 6FlD 11D33C 01750 LO DE,3CEOH-l3
6E4E 3600 00990 LO (H L) ,0 6F20 011000 01760 LO BC,29
6E50 EDB0 01000 LDIR 6F23 EDB0 01770 LDIR listing 3 continued 



Authorized distributor for Holmes Engineering and IJG.A&J Micro Drive exclusive distributor fo r Exatron. 

HOLMES PORTABLE MICRO DRIVEEXATR ON STA FLOPPY -=== EN GI N f l::Pl lNO, INC. 

MODEL 100 PMD-100 .. . . . .. . . • .. .. .. $339.50Model I ESF STARTER KIT $149.50 
~ Add $6.50 Shipping, fncfudos PMD-100 Drive,Add SS fiO Stlioping, Includes: Orivo O, 

3Wafers,AC Adaplor/B•lloryChargOJ,Mcmuill , Operating Systom, Powe1 SuQQly. C4ble, 
••••••~ Power Cabla. Manual. PMO User Group MembershipDato 110 Tape, 5 Mlcrowafers ~MODEL 100 IM-100 

Add $6 50 Sh1pp1ng 

Model I ESF DRl\IE 0 $124.50 
8K RAM Moduln .... .. . ......... .... . $69.50 


High Speed Data Transfer PMD-100 owners Menuel ............... $4.95 
Add 56 .50 Shippmg 

Model I ESF DRl\IE 1 thru 7 $99.50 
Battery Powered with Charger 
No Modification to Model 100 

7200 Baud Transfer Rate Saves Text Flies and Programs 
No Volume Contro ls or Rewind 

Model I OWNER'S MANUAL . .. . .. .. . .. $4.95 
Uses Built-in Telecom Mode 

No Expansion 1/ F Requi red 
Automatic Verify with Save 

WAFERSUses only 4 Bytes User Memory 
Wafers ere the same as used in Model I ESF.Key Debounce Routine in ESF 
Also compatible with OLIVETTI MTU-231, Royal and 

BUS-EXTENDERS ADLER Tape Drives. and Structure Design SD-2024 

PAL Programmer, Stringy Floppy for TIMEX 1000 and 1500.


2 for 1 $2o .OO 
3for1 $30.00 
4for1 $35.00 
5for1 $~0 .00 MORE FOR MODEL I 
Custom .. call for prir:es Holmes IM-2 48K In Keyboard Memory . . $119.50 

Holmes SP-II Computer Speed-Up ... .. .. $ 89.50 
Upper/Lower Case Ki t ... .. ... .......... $ 14.95 

MICRO WAFER Installation available tor above ilems 

Tho following are rag lslered trademarks: 
5 ft $3.50 TRS·80. MlcroWafer, Stringy Floppy, Scrfpslt. PMD-1 00 

10 ft " $3.50 Price• oubjoot to change without notice. 
20 ft $4.00 
35 ft $4.00 r·-·-· ·-·-·-·-· 

A&J Micro D rive50 ft $4.50 
1050 E. Duane Ave.. Suite I 
Sunnyvale, CA 94086 .,. 236 D Model I

i~ (408) 732-9292 >" 166 D Model 100PUBLICATIONS 

THE OTHER MYSTERIES SERIES Send $4.95 for Owners Manual end more InformationMODEL I ESF SOFTWA H 
TSR-80 Disk .................. .. .. ..... . $20.25 


Patch R/S ED/ASSEM Versio11 1.1 and 1 2 $1 1.95 Microsoft Basic Decoded ..... ..... . .. $26.95 
 0 Check or Money Order Enclosed 
IJG Electric Pencil 2.0 . . .. . $59.95 The Custom TRS·BO ...... .. .. .. . .. . .. . $26.95 


0 C.0.0. add $1 .65 
Advanced Programmers Guide s 9.95 Basic Faster & Better .. ..... .... .... . $26.95 


0 U.P.S. shipping cost, add $3.00, unless other specified
File Management System I $19.95 Machine Language Disk 1/ 0 ... . .. .. . $26.96 

0 CA residents add 6.5~sales 1axPalchword (Patch Seri psi I 1.0) $ 9.95 TASDOS 2.3 Decoded ... ...... ..... .. $26.95 
ESF Fonh ...... ....... . .. . $45.00 BASIC Disk 1/0 Faster & Better .... .. $26.95 0 Charge to my 0 VISA 0 MASTERCARD 
Electric Spreadsheet 1SK $44.95 Card# ----- ---  Exp. date _____.,

"How To do it On The TRS-80" 
ESF-80 Monitor .. . $ 9.95 Nameby William Barden, Jr. .. .. .. .. •.. .. . $25.00 
The Basic Toolkil ..... . $19.95 Applica lion guide to the TRS-80 Address 
Morv Sol twore Available Models l, II , Ill , 100, and color computer City State _ _ _ Zip __ 

Qty. Sale C-5 65¢ 551;
;w-Tracr - - - - +o 1>8k- - - s~•- _ ....!.1!!..ea. ....C-.10 __ _ 69¢ 591; 49¢ 39¢
Single Sided 20 pak 13s9 11s9 e(I. C-15 79¢- - - 69¢ - - "59~ - - 49.. 
Double Density 50 pak s2•• 117• ea. C-20 89¢ 79¢ 69¢ 59¢ 
With Hub Rings 100 pak s2•• s1s• ea. 26¢ 21¢ 16¢ 13¢ 

10 pak case '409 

' 250/500 Bulk Quantities, Labels 4<r Extra 

,.,,,., Sec List of Adverttsers on Page 195 80 Micro, July 1984 • 111 
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• 
Cl:! c 
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Listing J rontinutd 
6F25 1E0A 
6F27 01::10 
6F29 0649 
6F2B CS 
6F2C lOFE 
6F2E Cl 

01780 
01790 
018Q0 
01810 
01820 
01830 

OVER0 5 
OVER10 
OVER20 

LD 
LD 
LD 
PUSH 
DJNZ 
POP 

E: ,O AH 
C, l0H 
B , 401i 
BC 
$ 
BC 

; SOUND 7604 2A 02540 MESS DEFM 
<CLEAR > t o pl ay * •• * •• * • 1 

7643 20 02550 MESSlO DEFM 
704E 20 02560 MESS20 DEFM 
6DDD 02570 END 
00000 TOTAL ERRORS 

1 * • • * • * * • PAUSE -- Press 

' GAME OVER ' 
' Pr ess <CLEAR> to pl ay aga i n ' 
ENTR¥ 

_a 
c....
c: 
-< .... 
(Q 

6F 2f CDBA61 
6F32 l0F7 
6F34 00 
6F35 20F2 
6F37 010003 
6F3A CD6 000 

9184 0 
01650 
UBE O 
01870 
01880 
01as0 

CALL 
DJNZ 
DEC 
JR 
LO 
CALL 

SOUNDX 
OVER20 
c 
NZ , OVER10 
BC , 300H 
60H 

29367 TEKT AREA BYTES LEFT 
ADDl 65CO 00130 015 40 
ADD2 663A 00140 01550 
ADD3 6664 00150 01560 
ADDBMB 6BrB 00160 01320 
A'!TACK 61\B8 00170 01520 

~ 6F3D lD 01900 DEC E SASE:M 6463 00180 00760 
6F3E 
6F40 
6F43 

20E7 
3A40 3~ 
l0FE 

01910 
01920 
01930 

OVER3 0 
JR 
LD 
DJN Z 

NZ , OVER 05 
A, (3 a40H ) 
$ 

BOMBS 
BOOM 
BUFFER 

63EB 
69E9 
6FC4 

001 90 
00200 
02530 

01010 
01 3 a0 
02220 

010 20 

02330 
6F45 E: 60 2 01940 AND 2 BUGl 6359 002 10 00910 00920 
6F47 28F7 01950 JR Z , OVE~30 ;LOOP UNTIL <CLEAR > BUG 2 6389 00220 
6F49 21083C 01960 LO HL,3C 0011 ; CLEAR SCREEN BUG3 63B9 00230 
6F4C ll013C 01970 LD DE,3C01H CONT 6EFB 01610 01500 
6F4F 
6F5l 

3680 
OlP F03 

019a0 
01 990 

LD 
LD 

(HL), 128 
BC,1023 

CONT10 GF06 
DISSCR 6203 

01660 
00240 

016 BO 
00790 00820 00a50 

6F54 EDBO 021!00 LDrR DAAW 690D 00250 01260 
6F56 C3E06 D 02010 JP GAME ;DO IT ENTRY 6DDD 00610 02570 
6F59 
6F 5C 

DD7E2F 
B7 

02020 
02033 

TESTS LD 
OR 

A, ( IX +47) 
A 

; BUG HIT? EXPTAB 
FLASH 

6590 00260 
6CC D 00570 

00960 
01180 

00970 

6F5D ca 02040 RET z ; RETU~N IP NOT GAME 6DEO 00620 02010 
6F5E 
6F62 
6F65 

DD36 2F00 
3A0C64 
B7 

02050 
02060 
02078 

LD 
LD 
OR 

( IX+47) ,O 
A, (TEM PW+l) 
A 

; RESET FLP.G 
; SHOT FIRE D? 

HIGH 
INCSCR 
ltlIT 

624F 
6235 
62D9 

00270 
00280 
00290 

00 84 0 

00620 
6F66 ca 02088 RET z 1 RETURN ff NOT IllTRO 6lBC 00300 00610 
6F67 C3DF64 02090 JP TEST7 ; BUG ll IT SU B LEITEL 6A50 0031C 00670 006 80 
6F6A 1E20 02108 PAUSE LD E,2011 LE'JTAB 6AJl.4 0 0320 
6F6C 0E40 02110 PAUSEA LO C,40 11 ;SOUND LOOPMN 6E9l 01210 01600 
6F6E 43 02128 PAUSEB LO B, E LOOPXO 6B93 01220 01510 
6F6P CD8A6l 02139 CALL SOUN DX MB1\SE 6400 00 330 01310 
6F7 2 lOFE 02140 DJN Z $ MBOMB 6C57 00340 01280 
6F74 OD 02150 DEC c MESS 7004 02540 02250 
6F75 20F7 02160 JR NZ ,PAUS EB MESSlO 7043 02550 01700 
6F77 43 0217e LD B,E MESS20 70 4E 02560 01740 
6F7 8 lOF E: 02180 DJNZ $ MillUSl 656C 00350 
6F7A lD 02190 DEC E MOVEBl 6950 00 360 01230 
5P7B 20EF 02280 JR NZ ,PAUSEA MOVEB2 697 0 00370 01240 
6P7D 21883C 02210 LD HL,3CB0H ; STORE LINE MOVE:B3 6983 00380 01250 
5Fa0 llC46F 02220 LD DE ,BU FFER MSHOT 6494 00390 01340 
6F83 014000 02230 LD BC,64 NEXT 6E3a 00910 014 70 01 6 90 
6F 86 EDBO 02240 LDIR ONE 6AB4 80400 
6Fa8 
6F8B 

210470 
ll80 3C 

02 250 
02260 

LD 
LD 

HL,MESS 
DE, JC 80H 

;DIS PLAY MESSAGE OVER05 
OVBR10 

6F27 
6F29 

01790 
01808 

01910 
91870 

6F8E 014090 02270 LO BC,64 OVER20 6F2B 01810 01 850 
6F9l EDBO 02288 LDIR OVER 30 6F40 01920 01950 
6F93 3A4038 02290 PAUSE:l LD A, (3840 H) PARAMS 6259 00410 086 30 00740 
6F96 lOFE 02300 DJNZ $ PAUSE 6F6A 02100 01590 
6F98 E602 02310 AND 2 PAUS E:! 6F93 02290 02320 
6F9A 2 8F7 02320 JR Z,PAUSEl ;LOCP UNTIL <CLEAR > PAUSE2 6FAF 02400 02510 
6F9C 21C46F 0233 0 LD BL,BUFFER ; RE: STORE LINE PAUSE3 6FB1 02410 02470 
6F9P ll803C 02340 LD DE,3C80 11 PAUSEA 6F6C 02110 02200 
6FA2 
6FA5 

014000 
EDB0 

02350 
02360 

LD 
LOI it 

BC , 64 PAUSEB 
SCORE 

6F6E 
6253 

02120 
00420 

02160 
00690 00700 007 80 

6FA7 
6FM 

0180 28 
CD6000 

0 23 70 
02380 

LD 
CALL 

BC,2000H 
688 

;DELAY SHIP:; 
SHOT 

656 8 00430 
63E9 00440 

00710 
01070 

00730 00810 01630 

6FAD 
6FAF 
6FB1 
6FB2 

lE20 
0E20 
7B 
ED 44 

02390 
02400 
02Uil 
02420 

PAUSE2 
PAUSEJ 

LD 
LD 
LO 
NEG 

E,20H 
C,20H 
A,E 

;MORE SOUND SOUND! 
SOUND2 
SOUND] 
SOUND4 

6487 
6856 
6BE4 
6CAB 

00450 
00460 
00470 
004a0 

013 50 
01370 
01410 
91330 

6FB4 47 02430 LD B,A SOUNDI 6CF4 00580 01190 
6FB5 CD8A6l 92440 CALL SOUNDX SOOlIDX 6181\ 00490 01840 02130 02440 
6FB8 l0FE 92 450 DJNZ s STA.~T 6DlB 005 90 01200 
6FBA OD 82460 DEC c TEMPW 6401l 00500 010 a0 02060 
6FBB 20P4 02470 JR NZ,PAUSE3 TEST 6B20 00510 01360 
6FBD 43 824 a0 LD B,E TES'l'2 6B74 00520 01390 
6FBE l8FE 02490 DJNZ $ TEST3 6898 00530 01400 
6FC0 lD 02500 DEC E TESTS 6BCl 00540 01420 
6FCl 20EC 02510 JR NZ,PAUSE2 TEST6 6CB6 00550 01430 
6FC3 C9 02520 RET TEST7 64DF 00560 92090 
0040 02530 BUFF ER DEFS 64 TESTS 6F59 02020 91270 End 



I 
HERE IT IS! 

ISUPERLOG 4I 
No Hassle Information Management 

on the Model 4 and 4P. 

for TRSDOS 6 .1 $119 .95 

SUPERLOG 3 for LOOS 5.1 

Models I, Ill , 4 and 4P $119.95 

LOG for TRSDOS 1.3 Model Ill $49 .95 

LOG for TRSDOS 2 .3 Model 1 $49.95 

KSoft .,, 331 

31 8 Lakeside Drive 
Brandon, MS 39042 

(60 1) 992 -2239 

MasterCard or Visa accepted 
Add $5.00 for shipping and handling 

( TRSDOS Is a rranomark or Tandy CotJ>orarion) 

(LOOS is a rrademark o r Logical Systems, Inc.) 

TOOLKIT 
A utlllty for uae on TRSOOS 1.3 In your Model Ill or 4 • 

I
DECODE, CHANGE, or REMOVE Ille paaawords, 

DECODE or CHANGE disk master pa91word, CHANGE or 

REMOVE Ille protection levels, ASSIGN or REMOVE file 
system attributes, CREATE a dupllcate directory, 
RESTORE and SORT the primary dlrectOf'y, STRIP all 

flles of all TRSDOS protection lncludlng LIMITED BACKUP 
attributes, and now Version 2.0 wlll let you gain over 
10'l!. MORE FREE SPACE on a system dlskl 

Easy to use, menu-driven, machine language 

program requires NO knowledge of DOS or existing 

TRSDOS protection! lncludlng the NEW Ver1lon 2.0 

manua~ 11 11 11111 only 

~39.95 * 
STEWART SOFTWARE CO. 

4646 Poplar Ave., Suite 107 
Memphis, TN 38117 

(190 t) 767-8914 .,,. 278 

VISA, MASTERCARD, AMERICAN EXPRESS accepted 

• add f1.25 etilpplng 
TRSDOS la a trademark of Tandy Corp. 

.,. See List of Advertisers on Page 195 

WECOUL SHOW 
THE OLDWOMAN 

WHAT ODO 
WITH TH SHOE. 

INVESTOR III TM makes rhyme and 
reason out ofreal estate investing. 

Now you can maximize your real estate profits 
and avoid questionable ventures with the help of 
Investor III™. 

Investor l!I™was conceived and developed by a 
real estate company. So it's practical and com
prehensive. Ready to meet the needs of the aver
age investor or professional user with capabilities 
like pro-forma, "what-if. analysis, cash flow before 
and after taxes, depreciation and more. 

Yet Investor III ™is as simple as Mother Goose 
you can learn to use it in less than one hour. 

So whether you're looking at a multi-million-dol
lar high rise or a cozy rent house with some unique 
qualities. Investor III '" can help you determine the 
wisdom  and profitability  of your choice. 

Write or call for more details today. 
Investor III "' . . . for investments that fit. And thats 
no fairy tale . 

Good Software is proud to announce an easy-to
use amortization package  the Amortizer mm. 

«JOO(] 
SOFTWAne CO!lP. 

A Division of The Goodman Group, Inc. 
12900 Preston Rd., Dallas, Texas 75230 (214) 239-6085 

Compatible with Radio Shack TRS-80 and IBM PC. 
Investor III 'x, $249.00 plus $5 shipping and handling. 

Amortizer III '": $49.95 plus $5 shipping and handling. 
American Express, MasterCard and'Visa accepted. 

Dealer inquiries invited. 

Making dolla s and sense ..-496 

out of inf rmation. 
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Take 

it along for 

thedtlve. 


.•~ 

The floppy disc drive , tliat is. 
There's a world of floppy drives 

out there . All begging for quick, 
thorough testing. 

They're in the field. On the 
QA test bench . And even back in 
engiqeering. 

Wherever they are, our new pro
grammable Performance and Align
ment Tester, PAT-2 +,~ is ready 
to run them through their paces. 

In conjunction with our Digital 
Diagnostic Diskette ,w the PAT-2+ 
performs over 30 vital drive tests. 

Things like head radial align
rp.ent. Head positioner linearity. 
Head azimuth alignment. Diskette 
centering. Index timing. Read/ 
write data handling tests. And it 

can function as an exerciser. 
You can even program and mem

orize ( in non-volatile memory) 
data rates and drive parameters. So 
you can meet the challenge of the 
new high density drives. 

The PAT-2+ tests virtually any 
standard interface 5 ~:' 8" or 
microfloppy drive. And adaptors 
will be available soon for non
standard interface drives. 

All this comes in an inexpensive, 
accurate instrument you can hold 
in the palm of your hand. 

An easy-to-use instrument that 
plugs right into the drive interface. 
And, in most cases, eliminates 
major disassembly of the computer 
under test. 

Just the kind of innovative 
instrument you 'd expect from 
Dysan. The leader in quality media 
and diagnostic tools. 

The PAT-2 + . 
Next time you go for a drive 

test, take one along. 
For more information or to 

place an order, call toll free 
(800) 551-9000. 

Dy an Corporation, 5201 Patrick 
Henry Drive, Santa Clara, CA 95050 
(408) 988 -3472. 
Dysan is a registered trademark, Digital Diagnostic 
Diskette and PAT-2 + are trademarks of Dysan 
Corporation. Copyright 1984, Dysan Corporation . 

~4 10 
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!~£Sf ipper 

If your commented Assembly-language 
program is too large to fit in memory and 
assemble, use this utility to remove program remarks. 

M ost Assembly-language program code requires 
comments to keep the prograrruner from getting 
lost in a maze of arcane instructions and to help 

others keying in the code understand program flow. But all 
those remarks can make the program too large to fit in memo
ry and assemble. 

I wrote a program called Strip that lets you write source 
code with as many comments as you need and remove the re
marks before program assembly (see the Program Listing, p. 
116). You can write long programs in separate modules, re
move the comments with Strip, and load the modules one on 
top of another for assembly. 

Strip lets you remove comments line by line or from the en
tire program at once. It then writes the stripped source code to 
disk, using whatever file name you choose. 

If a disk doesn't have 'enough room to store the stripped 
file, the program hangs up when it attempts to write to disk. 

With Strip, you can create the best-commented source code 
around without memory worries. Now you have no excuse for 
"no comment."• 

You can reach Dan Robinson at 1625 Higgins Way, Pacifi
ca, CA 94044. lllusrrarion by Annie Gusman 

··=ra 

\ 
 0The Key Box ~ 
Models I and ID 
32KRAM 
EditorI Assembler 

' ) '"1",,/ 

'I I I,
I r-~/ 

:) 



~ 
~ 

OI 

• Program Listing. Strip removes comment lines from Assembl~language programs. 

°' c::i 
;::
c;· 
~ 
c:.. 
c:: 
~ - 5280 

09100 
80110 
80120 
00130 
00140 
00150 
00160 
00170 
00180 

················••************************************* . •. STRIP •• •. REMOVES COMMENTS FROM ASSEMBLY SOURCE FILES •. • 
•************************************••••************** 

ORG 5200H 

53D4 77 
53D5 23 
53D6 18P9 
53D8 ES 
53D9 DDEl 
53DB 216E56 
53DE CD1388 
53El 77 
53E2 23 

00880 
00810 
80828 
88838 
88848 
80850 STRIP 
80860 STRIP& 
8B878 
00880 

LD 
INC 
DJNZ 
PUSH 
POP 
LD 
CALL 
LD 
INC 

(HL) ,A 
HL 
START3 
HL 
IX 
HL , STOR 
0013H 
(HL) ,A 
HL 

r 
; 
; 
r 

Put Buffer Address 
IX 

Read one line into 
temporary buffer 

in 

~ 0100 
0032 
0018 
534A CDC901 
534D 2101!3C 
5350 ll013C 
5353 017F01 
5356 36BF 
5358 EDB0 
5351\ 263C 
535C DD216E57 
5360 064D 
5362 DD6E00 
5365 DD23 
5367 DD7E08 
536A DD23 
536C 77 
536D 19F3 
536F 0615 
5371 2630 
5373 DD6E88 
5376 DD23 
5378 DD7Ell8 
5378 DD23 
537D 77 
537E l8F3 
53 88 21003C 
5383 118001 
5386 010030 
5389 CD6080 
538C 7E 
53 SD 2F 
53 SE C640 
53 90 77 
53 91 23 
5392 815902 
5395 CD6801l 
5398 18 
5399 7A 
539A B3 
5398 20EF 
539D 211356 
53A8 CD5D56 
53A3 010020 
53116 CD6 B09 
53A9 3A4038 
53AC FE04 
53AE 2807 
53B0 FE8l 
53B2 28F5 
53114 326D56 
5387 CD6555 
53BA OlC409 
53110 CD6808 
53C0 217255 

00190 
802110 
00210 
00220 
00230 
00240 
110250 
119260 
119270 
119280 
110298 
110308 
00318 
08328 
08330 
1!0340 
00350 
1!0360 
00370 
00380 
00390 
00408 
00418 
08428 
eB430 
08 440 
08458 
08468 
88478 
98488 
98498 
805 00 
80510 
00520 
80530 
80548 
e0s50 
00560 
00570 
00580 
00590 
00600 
00610 
011620 
00630 
80640 
80650 
80660 
00670 
00680 
80690 
80781! 
80710 
80720 
00730 

IBUF 
FCB 
NAME 
START 

LOGO 

LOGOl 

LOG02 

LOG03 

STARTl 

START2 

DEFS 
DEFS 
DEFS 
CALL 
LD 
LD 
LD 
LD 
LDIR 
LD 
LD 
LD 
LD 
INC 
LD 
INC 
LD 
DJNZ 
LD 
LD 
LD 
INC 
LD 
INC 
LD 
DJNZ 
LD 
LD 
LD 
CALL 
LD 
CPL 
ADD 
LD 
INC 
LD 
CALL 
DEC 
LD 
OR 
JR 
LD 
CALL 
LD 
CALL 
LD 
CP 
JR 
CP 
JR 
LD 
CALL 
LD 
CALL 
LD 

256 
50 
24 
01C9H 
HL,3C00H 
DE,3C01H 
BC , 383 
(HL) , 191 

U, 3CR 
IX,LIST 
B,77 
L, (IX) 
IX 
A, (IX) 
IX 
(HL) , A 
LOGOl 
B,21 
H,3DH 
L, (IX) 
IX 
A, (IX) 
IX 
(UL) ,A 
LOG02 
BL,3C80H 
DE,384 
BC,3080H 
00600 
A, (HL) 

A,64 
(HL) ,A 
8L 
BC,250H 
0860H 
DE 
A,D 
E 
NZ,LOG03 
HL,MSG4 
DISP 
BC , 28008 
ll060H 
A,(38488) 
04ll 
Z,START2 
lllH 
NZ,STARTl 
(FLAG) ,A 
CLEAR 
BC,2500 
8069H 
HL,MSG 

I I/O Buffer 
; File Control Bl ock 
; Store Filespec 
; Clear Screen 
; Display Background 

; Display Logo 

; Reverse Lo90 

r Display Select Message 

i Delay 

; Gey Key Input 
; = Auto-Erase 

; = Selective Erase 

; Set Auto Flag 
; Clear Text Area 
1 Delay 

; Ask for Filespec 

53E3 FElA 811899 
53E5 285F 811981! 
53E7 n:eD 809le 
53E9 20F3 809211 
53EB 216E56 80931! 
53EE CD8A54 80940 
53Fl 819815 011950 
53F4 CD681!9 91!961! 
53F7 2l6E56 011971! 
53PA 3AD354 011980 
53FD B7 00990 
53FE 283 9 01000 
54 811 31\6D56 01 010 
5483 B7 01028 
5484 289E 01030 
5486 CDD454 81840 
5489 3A483 8 81850 STRIPl 
548C FE0 l 81860 
548E 2829 81070 
541 1! FE82 81088 
5412 21!F5 01890 
5414 7E 81198 STRIP2 
5415 DD7788 01118 
5418 23 01129 
5419 DD23 01139 
5418 FEOD 01149 
541D 2806 01158 
541F FE3B 01169 
5421 20Fl 01179 
5423 DD2B 1!1189 
5425 DD2B 01199 STRIP4 
5427 DD7E98 01208 
542A FE89 01210 
54 2C 28F7 01220 
542E DD23 01 23 0 
5438 3E8D 01240 
5432 DD7780 01258 
5435 DD23 01268 
5437 l 8A2 01278 
5439 7E 01288 STRIPS 
543A DD7789 01298 
543D 23 013 1!8 
543E DD23 01 318 
5448 FE0D 91328 
5442 20F5 81338 
5444 1895 81348 STRIP6 
5446 DD7700 91350 STRIP7 
544 9 CD2844 01360 
544C CD6555 01370 
544P PD21003F 01380 
5453 963 8 01390 
5455 3E20 01480 
5457 PD7790 81410 CLRX 
545A FD23 81420 
545C 10F9 81430 

CP 
JR 
CP 
JR 
LD 
CALL 
LD 
CALL 
LD 
LD 
OR 
JR 
LD 
OR 
J R 
CALL 
LD 
CP 
JR 
CP 
JR 
LD 
LD 
I NC 
INC 
CP 
JR 
CP 
JR 
DEC 
DEC 
LD 
CP 
JR 
INC 
LD 
LD 
INC 
JR 
LD 
LD 
INC 
INC 
CP 
JR 
JR 
LD 
CALL 
CALL 
LD 
LD 
LD 
LD 
INC 
DJNZ 

lAH 
Z,STRIP7 
ODH 
NZ,STRIPI! 
HL , STOR 
DISPLN 
BC,1508H 
8868H 
UL,STOR 
A, (COM) 
A 
Z, STRIP5 
1\ 1 (FLAG) 
A 
Z,STRIP2 
DISP10 
A, (3848H) 
018 
Z,STRIPS 
828 
NZ,STRIPl 
A,(BL) 
(IX) , A 
BL 
IX 
8DH 
Z,STRIP4 
3BH 
NZ,STRIP2 
IX 
IX 
A,( IX) 
098 
Z,STRIP4 
IX 
A,BDH 
(IX) ,A 
IX 
STRIP 
A, {HL) 
(IX) ,A 
HL 
IX 
llDH 
NZ,STRIPS 
STRIP 
(IX) ,A 
4428H 
CLEAR 
IY,3Fll8H 
B,56 
A,20H 
(IY) ,A 
IY 
CLRX 

; Check EOF 

; Check end of line 

; Display Li ne 

1 Delay for Reybounce 

1 Check if there was a 
; comment 

; Check Auto Flag 

: Display Option Message 
; Get Reypress
; = save Connents 

; ~ Delete Comments 

; Load Line into Buffer 

; Check for EOL 

; Check for Comments 

; Ignore Comments ' 
; bypass leading 
; tabs 

1 Mark End of Li ne 

1 Save Comments Routine 

1 Check EOL 

I Save EOF Mark 
1 Cl·ose File 
; Clear Display 
; Clear Option Line 

53C3 CD5D56 
53C6 CD4E56 
53C9 CDE95 4 
53CC 2l6E57 
53CF 0697 
5301 CD1300 

00740 
00750 
00768 
00770 
00780 
087 90 START) 

CALL 
CALL 
CALL 
LD 
LD 
CALL 

DISP 
INPT 
OPEN 
HL , BUF 
B, 7 
0813H 

; 
; 

; 

Get File Name 
Open File 

Load Leader 

545E 218C55 
5461 CD5D56 
5464 810825 
5467 CD681!8 
546A CD4E56 
5460 CD0E55 

81440 
81450 
81460 
01470 
01480 
01490 

LD 
CALL 
LD 
CALL 
CALL 
CALL 

HL,MSGl 
DISP 
BC,2508H 
a868R 
INPT 
OPEN4 

; 

; 

; 
: 

Ask for Filespec 

Delay 

Get Pilespec 
Open New File 

Listin1 rontinuttl 



DATAGRAPH'" ~~~ 

TRANSFORM YOUR VISICALC ... FILES INTO HIGH-RESOLUTION CUSTOM 

GRAPHS ON YOUR TRS-sor.-..COMPUTER AND GRAPHICS PRINTER. 
ELECTRON XC WORKS HEET C )L•J ~J ( ·t~ ll"?c:; l f"IO LJ ._ -rr-.: T 

R[AL [ STATE I 5 0 00 ) 9. r/. _.

OFFI CE BU I LOIMGS < l~460J 

f HIGH RESOLUTION - 60 11 72 
dAt~ Points/ inch. * LARGE DATA 
CAPAC ITV 1000 Inpu t Data 
Points p er qraph . • SELECTABLE 
GRAPH SIZES - From l " SQ . to 7 " 
K 24 " t STANDARD DATA SOURCE 
Plot s Da ta irom VISICALC or 
USERS OWN PROBRAMS usi ng the 
DIFT,M. Sbmdar d Format. t GRAPH 
FEATURE SELECT I ON - F11 1 out 
Pre - f ormat8d For m on VIS I CALC 
•creen or 1n uc ers own program. 

f MINIMAL ENTRY REOUIREMENTS -
Entor onl y n •mo of D•t~.f: i le And 
loc&tion th•roi n of dAt a to be 
plotted 1 t MUL TIPLE FUNCTION 
GRAPHS - Plotsi ovar 10 Data 
Sets par 9r• ph. t DATA SVHDOLS 

=·· 

l ! l Lll' Lm! 
t l l • ... L. 

RLL 1•;·,1,, 

CLl fHIL1'1Tl'...'C 

r r 1s1 "~r -11,..1.sr ous , cuP1 'C/ l r > 


CIJ/11 /LH I I VI: Ml f-if 11-tnu1;5' .. - ..:---.-- ..--.,....···;:.: :::,-- :-- -~~·, -r--
r·l··j· 

f".............................--......-r-......................... , 
1..1 .1 1 '. 

'.'......1 i NEW! i 
' •• ~j • • ~ ! •LOG II ~:::: '! ....... .. .....~ .:....~<~J· .. ·----1· 


1•"' ••• • . • " .:~· ! SCALES I 
....,(• 41 ,~ CJ:_FLJ  ·~ ! • MULTIPl:.E ! 
i ,_,, ... '--- _,,___._ _ ! ,"''----'c-~-;--~ H ·I•>~.; _ ,_. , "--,-- ,,.,,,, ,-,6,..._. 1~ I SYMBOL I 

l"'IJMUL ,",TI t..1E:: OF r.;:;, T It JG µow:~ I LIBRARIES I
IL"'-------....------..--------~__....,.._.._._..____.._...,....,.__......~ 

MODEL I, Ill 
79.95 

PIE CHART OPTION: 
$34.95 

MODEL 11/12/16 
IES!H'f DiST. ..!ST£i\~ DIST. $129.95* 
!SIDl" ·.:!:S ? 11o :J 0 1p s.:.i.rs :1i !I O!F!!~E5 

~ . Jc·.: s . ~ · /" lo 11. nF~BA *INCLUDES PIE CHARTS 

- P l a t a d a t a with user compos•d USER REQUIREMENTS 
symbo l shapes. • DATA I NTERPOLAT I ON - connect • d• t • po i n ts with uaer 
compo•ed li ne shapes. ~ LINE/SYMBOL LIBRARIES - Plot s data with 32q COMPUTER GRAPHICS PRINTER: d ff~r~nt Line/Symbol Snapa5 chosPn f r om 27 ltn&/symbo l 11br ar1••· • • TRS-80 MODEL !, Ill 48KCUSTOM LINES AND SYMBOLS - H•• 1nt• r•ct 1v• scr•en-orapn1cs proor•m • MX-80 GRAITRAX, OR GT+for c ompo• i nQ • ymbol uha pes . • AUTO SCALING - Selec t a • cal• val ue s • TRS-80 MODEL l!, 12. 16 
for tt••• of gr•ph 1nt&rpret•t1on. Uaer ad J ust•bl • r1ant :t ••• T•D.le . I • LNW80. LNW!l. MAX-80 • MX-100, FX 80/ 100 SCALE SELECTION - Ha s Li nea r. or LOB Scales with SH I Rctable pattern o f 
Qf""ld linaa. t CALENDAR SCALE - Opt. :l ona ll y print.• nam•a of month on DO S 
hcrizont• l acal• . I CURVE SELECTION - C.an f'f lK Sc:.a t ter , Li na , Cur va • LP VIII, DMP 200-2100, 120 

• TRSOOS 1 .3, 2.3. 2.0. 4.2 
Fit. Stairs tep, Bar ; rap hs . Pt • Char t•· • OPTIONAL MIN/f'fAX VALUES -
Ewtend a gr~ph beyond t he v a l u• • of tho Data Sot• . • DATA SET • NCWOOS. NEWDOS/ 80 • NEC 8023 A-C, C.ITOH 8510 
DESCRIPTI ONS - Pri n t• t oKt d••cr i pt i on• of oach Data S•t i n graph • OOSPLUS 3.4/ 5, LOOS 5.1 • IDS 460/ 560, 480, 80/ 132 
~~~=~~ · ,' u~~~r~R~~~~~; : ~~~~~: ~:~~~1~~t 1 :f ~~~~t 1 :!:~·, .~~dd~::r.~~ DISK DRIVES 
cause o~ e r rorA. t COMPLETE DOCUMENTAT ION - Compr•henai v• 73 paqa • SINGLE DRIVE • OKIDATA 82/ 83, 92/ 93, 84 
Uaer~ Manu~l with o w•mp los covering dat• p r epar •tion, grap h feature • DUAL DRIVE (PREFERRED) • GEMINI 10 x / 15 xentry , composing linen 4nd aym~ol a , and technica l not••· 

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 A VE. • FULLERTON, CA 92631 • (714) 526-8435 
INQUIRIES 
WELCOME TRA1JE.'1!ARKS: OATAGKAl'li !MICRO SOFIWARE SYSTEMS!: VISICALC (VIS!COKP): TRS-80 fl'ANOY CORI'! : VISA / MASTERCARD 

lJlf (SOHWAKE Al!TS INC.) ACCEPTED 
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.... .... 
CIO 

• 
Li.stint con tinued 

~ 
3: 
()• 

~ 
c... 
~ -~ 
~ 

5470 216E57 01500 
5473 7E 01510 STRIPS 
54H 23 01520 
5475 FElA 01530 
5477 2895 01540 
54 79 CD1B00 01550 
547C 18F5 01560 
547E CD1B00 01570 STRIP9 
5461 CD2844 01580 
5484 CDC901 01599 
5487 C32D40 01609 

01619 ; 
548A CD6555 01620 DISPLN 
5480 AF 01639 
548E 320354 01640 
5491 0605 01659 
5493 FD21C03D 01669 
5497 7 E 01670 DISP 2 
549S CBBF 0l6S0 
549A PD7790 01698 

LD 
LD 
INC 
CP 
JR 
CALL 
JR 
CALL 
CALL 
CALL 
JP 

CALL 
XOR 
LD 
LO 
LO 
LO 
RES 
LO 

HL,BUF 
A, (HL) 
HL 
lAH 
Z,STR I P9 
001BH 
STRIPS 
001BH 
4428H 
01C9H 
402DH 

CLEAR 
A 
(COM) ,A 
B, 5 
IY ,3DC0H 
A, (HL ) 
7 ,A 
(JY) ,A 

; 

; 

; 

i 
; 
; 
; 

; 
; 

; 
1 
; 
; 

Gee Byte 

Chec k f or EOF 

Write to Disk 

Write EOF 
Close File 
Clear Screen 
Exit to DOS 

Clear Screen 
Zero Comment Flag 

Reset Line Number 
Display Location 
Li ne Number 
Correct for Displ ay 

54F7 13 
54F8 23 
54F9 FE0D 
54FB 20F2 
54FD 210052 
5500 110853 
5503 0600 
5505 CD2444 
5508 ca 
5599 CD3355 
550C l BEF 
559E 113253 
5511 210053 
5514 lA 
5515 FE 60 
5517 3802 
5519 E65 F 
551B 77 
551C 13 
5510 23 

02200 
92210 
02220 
92230 
92240 OPEN3 
02250 
02260 
02270 
02280 
02290 
02300 
023 10 OPEN 4 
02320 
02330 OPENS 
02340 
02350 
02360 
02370 0Pt:N6 
023 BO 
023 90 

INC 
INC 
CP 
JR 
LD 
LD 
LD 
CALL 
RET 
CALL 
JR 
LO 
LD 
LO 
CP 
JR 
AND 
LO 
INC 
INC 

DE 
HL 
0DH 
NZ,OPENl 
HL ,5200H 
DE:,FCB 
B,0 
4424H 
z 
ERROR 
OPEN) 
DE,N!\ME 
HL,FCB 
A, (DE) 
60H 
C,OPEN6 
5FH 
(HL ) ,A 
DE 
HL 

; 

; 

; 

I/O Buffer 
File Contro l Bl ock 
~ 256 Byte Read 
Open Existing File 

If Disk Erro r 

Move Filename to PCB 

Check for Upper case 

5490 23 0170 0 INC HL 55 1E FEDD 02400 CP 0DH 
549E FD23 01710 INC IY 5520 20F2 02410 JR NZ ,OPENS 
54A0 10F5 
54A2 060 S 
54114 7E 
54A5 95 
54A6 FE09 
54AB CCBE54 
54AB FE0D 

91720 
01730 
91740 
01750 
01760 
01770 
817S0 

DISP3 
DISP4 

DJN Z 
LO 
LO 
DEC 
CP 
CALL 
CP 

DISP2 
B,S 
A, (HL ) 
B 
09H 
2,0ISP6 
0DH 

; 
; 

; 

; 

Tab Value 
Ge t Character 

Check for Tab 

Chec k End of Line 

5522 210052 
5525 119053 
5528 0600 
552A CD2044 
552D cs 
552E CD3355 
5531 1 SEF 

02420 
02430 
0 2440 
02450 
02460 
02470 
024S0 

OPEN7 LO 
LO 
LD 
CALL 
RET 
CALL 
JR 

HL,5200H 
DE , FCB 
B,O 
4420H 
z 
ERROR 
OPEN? 

; 
; 
; 
; 

I / O Buffer 
File Co ntrol Block 
= 256 Byte Read 
Open New File 

54AD 
54AF 
54B2 
54B4 
5486 
54B9 

2823 
FD7700 
FE3B 
2003 
320354 
FD23 

01790 
91880 
01Sl0 
0l S20 
01S30 
01 S40 DISPS 

JR 
LD 
CP 
JR 
LO 
INC 

Z,OISP9 
(IY) ,A 
3BH 
NZ,DISPS 
(COM ) ,A 
IY 

; 
; 
; 

Display Characte r 
Check fo r Comm ent 

& Set Flag 

5533 FS 
5534 CD6555 
5537 210053 
553A FD21C030 
553E CD6156 

02490 
02500 
02510 
02520 
02530 
02540 

' 
ERROR PUSH 

CALL 
LD 
LO 
CALL 

AF 
CLEAR 
HL,FCB 
IY , 3DC0B 
DISPl 

; 
: 
: 

Save DOS Error Code 
Clear Screen 
Di s play Filename 

54BB 23 01S50 INC HL 5541 Fl 025 50 POP AF ; Get Error Code 
54BC l8E6 01S60 JR DISP4 5542 P680 02560 OR SCH 
54BE 
54BF 
54C0 
54C2 
54C4 
54C6 
54C7 
54C9 
54CC 

78 
30 
E607 
2002 
3£07 
47 
3E20 
FD7700 
FD23 

01 S70 
01 S80 
0l S90 
01900 
01910 
01920 
01930 
01940 
01950 

DJSP6 

DJSP7 

DJSPS 

LD 
DEC 
AND 
JR 
LD 
LD 
LD 
LD 
INC 

A,B 
A 
07H 
NZ ,D ISP7 
A,7 
B,A 
A,20H 
( IY ) ,A 
I'{ 

; 

; 

; 
; 

Characte rs left in Tab 

Zero Top Nibble 

Defaul t - 1 
Output spaces for Tab 

5544 21093£ 
5547 222040 
554A CD0944 
5540 21A955 
5558 FD21403E 
5554 CD6 156 
5557 311403S 
555A FE01 
555C CB 

0257 0 
025S0 
02590 
02690 
92610 
92620 
02630 
02640 
02650 

ERRl 

LO 
LO 
CALL 
LO 
LO 
CALL 
LO 
CP 
RET 

HL,3E09H 
(4020H) ,HL 
4409H 
HL ,MSG2 
IY ,3E40H 
DIS Pl 
A, (3840H) 
OlH 
z 

; 

: 
: 

: 

Set Cursor Position 

Display Error Message 
Display Act i on Message 

Check for <ENTER> 

54CE l0F9 01960 DJNZ DISP8 5550 FE04 92660 CP 04H ; Check for <BREAR> 
5400 
5402 

0608 
C9 

01970 
019S0 DISP9 

LO 
RET 

B,8 ; Reset Max Tabs 555F 
55 61 

20P6 
Fl 

02670 
026 80 

JR 
POP 

llZ,ERRl 
AF ; Fix Stack 

5403 

5404 

00 

ES 

01990 
02900 
02010 

COM 
; 
OJSP10 

DEFB 

PUSH 

00H 

HL 

; Store Comment Flag 5562 C34A53 

5565 ES 

026 90 
02700 
02710 

; 
CLEAR 

JP 

PUS H 

START 

HL 
5405 
54DS 
54DC 
54DE 
54DP 
54E2 

21DB5 5 
FD21003F 
0638 
7E 
FD7799 
23 

02020 
02930 
02049 
0205 0 DISPll 
02060 
02070 

LO 
LO 
LO 
LO 
LO 
INC 

HL, l'JSG3 
IY , 3F0 0H 
B,56 
A, (HL)
(IYI ,A 
HL 

; Display Option Mes sage 5566 
5569 
5568 
5560 
556E 
5570 

21C03D 
06C0 
3620 
23 
10FB 
El 

02720 
0273 0 
02740 
02750 
02750 
02770 

CLRl 

LO 
LO 
LO 
INC 
DJNZ 
POP 

HL,3DC01l 
B,1 92 
(HL ) , 29!1 
HL 
CLRl 
HL 

54E3 FD23 02 080 INC IY 5571 C9 02780 RET 
54E5 10F7 02090 DJNZ DISPll 5572 49 02790 MSG DEFM 'INPUT FI LE TO BE STRIPPED' 
54E7 El 02100 POP HL 55SB 00 02S00 DEFB 0011 
54ES C9 e2110 RET 55 BC 49 02Sl0 l'ISGl DEFM 'INPUT NAME FOR STRIPPED FILE' 

02129 ; 55A8 00 02820 DEFB 0DH 
54E9 113253 02130 OPEN LO DE,NAME ; Move Filename to PCB 55A9 50 02S30 MSG2 DEFM 'PRESS <ENTER > WHEN CORRECTED' 
54EC 210053 
54EF lA 
54F0 FE60 
54F2 3S02 
54F4 E65F 

02149 
02150 OPEN! 
02160 
02170 
02180 

LO 
LO 
CP 
JR 
A!IO 

HL,FCB 
A, (DE ) 
6011 
C,OPEN2 
5FH 

; Ch eck for Upper Case 
55C5 
55DA 
55DB 
5602 
5613 

20 
00 
20 
20 
50 

02840 
02850 
02860 MSG3 
02870 
02880 MSG4 

OEFM 
DE FB 
DE FM 
DEFM 
DEFM 

' - <BREAK > TO RESTART' 
0DH 
' PRES S <ENTER ) TO KEEP 
' <CLEAR > TO ERASE' 
'PRESS <ENTER > FOR SELECTIVE ' 

REMARKS -' 

54F6 77 02190 OPEN2 LO (HL) , A 562F 45 02899 DEFM ' ERASE - <BREAK> FOR AUTO ERASE' 

LJStmg rontinuPd 



StatPac™ 
Statistical Analysis Package 
A complete data manager and statistical analysis package 
similar to mainframe SPSS·. 

StatPac's features include: 
batch processing , variable and value labels, select if, 
recode, recode if, compute , compute if, sort cases, 
list cases, write subfile, frequencies, descriptive 
statistics, crosstabs & chi-square, correlation & linear 
regression , t-test for matched pairs or independent 
groups, multiple regression, one and two-way anova, 
two kinds of multiple variable response. 

StatPac can handle fixed or free format data files 
and 2000 cases with up to 255 columns of informa
tion per case. Statistic selections and printing 
options are available on all analyses including 
graphics and paper saving ecology feature. 

Walonick Associates 
5624 Girard Av. S. 612-866-9022 
Minneapolis, MN 55419 

The Quality Analysis Package for 
the Professional 'SPSS is a lrademar1< ol SPSS, Inc. 

DISK SUP RSAVER 
ONashua 

Professiona l Magnetic 
Media 

Certified 100% Error Free 
5 Year Warranty. 

5114'' SS/ SD .... . ........ $1.59 

SS/DD $1.74 

OS/DD $2.09 

8" 	 SS/ SD $2.04 

SS/DD $2.44 

OS/DD $2.88 
Minimum order 20 diskettes. Quantity discounts: 100 deduct 5%, 1000 deduct 
15% . W @ accept Mast@rCard, Visa. checks and money orders. Most orders 
shipped within 24 hours. P.o: , accepted from most schools. govt. agencies 
and For tune 1000 companies. Shipping and handling F.0 .B. Amherst . $3.00 
additional for C .O.D. orders. Prices subiect to change without notice. 

Send or phone your order to: 

AEC •P.O. Box 183, Amherst, NH 03031 
(603) 673-3137 (Collect Calls Accepted) 

UPGRADE 

Your TRS-80® Model Ill or 4 with a disk drive system fro Micro-Design. 

The U PGRADE includes: MDX-6 controller board for 
51/4'' or 8" drives, sw itching power supply, disk 
drive(s) of your choice, all necessary installation 
cables and hardware. 

~ 

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

Purchase an additional disk drive when you order 
your UPGRADE from M icro-Design and get two slim
line drives for only $499.00! You pay just $100.00 fo r 
the seC:ond d ri ve!UPGRADE w/one drive - w/two slimline drives 

$399.00 	 $499.00 

Two slimline drives fit neatly into one slot of your computer, leaving your second slot op n fo r another two slim
lines, or a Micro-Design hard disk drive. 

Also Ava ilable: 

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

Phone Modem/Seria l Port - MOX-5 - $1 59.95 
 MICRO-DESIGN 
M emory Kits for the M odel Il l and 4 Making The Most Of Your Micro. 
For more information ca ll us at 1-800-531-5002. 
In Texas ca ll 512-441-7890. 

TRS .!/ T.md~· Ct1q 11ir .11fo11 6301 B Monchaca Rd.. Austin, TX 76745 

For more M lcro·Oe5ign products , see our ad on page 85 
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I Listing colltmu~d 

~ 5640 00 02900 OEFB 0DH 57 A0 6 9 03600 DEFB 69H 

:!::c;· 
53 

564E 21003E 
5651 222040 
5654 06 18 
5656 213253 

02910 
02920 
02930 
02940 

I!lPT LD 
LD 
LO 
LO 

HL,3E00H 
( 4020H) , HL 
B, 24 
HL,NAME 

; 

; 
; 

Load Cursor Posi tion 

Maximum Input 
Storage Location 

57Al BC 
57A2 5A 
57 A3 BC 
57A4 6D 

03610 
ll3620 
03630 
03640 

DEFB 
DEFB 
OEFB 
OEFB 

18B 
6All 
188 
6BH 

~ 
c:: 

5659 COD905 
565C C9 

02950 
02960 

CALL 
RET 

050911 ; Keyboard Input Routine 57A5 94 
57A6 6C 

03650 
03660 

OEFB 
DEFB 

14 B 
6CH 

~ 02970 ; 57A7 AB 03670 DEFB 16 B ..... 5550 FD21C03D 029B0 DISP LD IY,3DC0H ; DISPLAY ROUTINE 571\8 6D 036BO DEFB 6DH 
~ 5661 7 E 02990 OISPl LO A,(HL) 571\9 BC 03690 DEFB 188 

""' 5662 FE0D 03000 CP 0011 571\A 6E 03700 DEFB 6Ell 
566 4 CB 03010 RET z 571\B BC 03710 DEFB 188 
5665 FD7700 03020 LD (IY) ,A 571\C 6F 03720 DEFB 5FR 
566 8 23 03030 INC HL 571\D BC 03730 DEFB 1B8 
566 9 F02 3 03040 INC IY 57AE 74 03740 DEFB 74H 
566B l 8F4 03050 JR DISPl 57AF BO 03750 DEFB 128 

03060 ; 57BO 75 03760 DEFB 7511 
5660 00 03070 FLAG OEFB 00H 57Bl BC 03770 DEFB 188 
0100 030 80 STOR OEPS 256 5782 76 037BO DEFB 76H 
576E 03090 BUF EQU $ ; TEXT BUFFER 57B3 BC 037 90 DEFB lBB 
576E 44 03100 LIST DEFB 44H 57B4 77 03800 DEPB 77H 
576' 80 03110 DEFB 128 57BS BC 03810 DEFB 1B8 
5770 45 03120 OEPB 45H 57B6 7 8 03 820 DEFB 7 BH 
5771 BC 03130 DEFB 18B 57B7 BC 03 830 OEFB 1B8 
5772 46 03140 OEFB 46H 57BB 7 9 03840 DEFB 79H 
5773 BC 03150 DEFB lSS 57B9 BC 03 850 DEFB 188 
577 4 4 7 03160 OEFB 47H 57B/\ 7/\ 03 860 DEFB 71\11 
5775 BC 03170 OEFB !SS 57BB B4 03870 DEFB 1 80 
5776 48 031S0 DEFB 4SH 57BC 7B 03B80 DEPB 7BH 
5777 BC 03190 DEFB 1S8 57BD 82 03890 OEFB 130 
577S 49 03200 DEFB 49H 57B<: 84 03900 OEFB 84H ; s 
5779 BC 03210 OEFB 188 57BF 80 039J 0 OEFB 12S 
5771\ 4A 03220 OEFB 41\H 57C0 85 0392 0 DEFB SSH 
577B BC 03230 DEFB 188 57Cl Of 0393 0 OEFB 143 
577C 4B 03240 OEFB 4Bll 57C2 86 03940 DEFB 86H 
5770 B0 03250 OEFB 176 57C3 BF 03950 DEFB 143 
577E 50 03260 DEFB 50H 57C4 87 03 960 DEFB 87H 
577F BC 
57 S0 51 
57 ~l BC 
57 S2 52 
57S3 BC 
57 ~4 53 
57 85 94 
57 86 54 
5787 AB 
578B 55 
5789 BC 
57 811 56 
57BB BC 
57SC 57 
57SO BC 
S7BE SC 
57 BF 80 
S7 90 SD 
5791 BC 
5792 SE 
5793 BC 
5794 SF 
579S BC 
S796 60 
5797 BC 

03270 
03280 
03290 
03300 
03310 
03320 
03330 
03340 
03350 
03360 
03370 
033SO 
03390 
03400 
03410 
03420 
03430 
03440 
03450 
03460 
03470 
03 4 80 
034 90 
03500 
03Sl0 

DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEPB 
DEFB 
DEPB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

lS8 
51H 
188 
52H 
lSB 
53H 
14 8 
548 
16 8 
SSH 
!BS 
56H 
1S8 
57H 
lSB 
SCH 
128 
SOH 
lSB 
5EH 
lSS 
SFH 
188 
60H 
1 e0· 

57C5 BF 
57C6 OS 
57C7 SF 
57CB S9 
57C9 SF 
57CA SA 
57CB SF 
57CC BB 
57CD SF 
57CE 93 
57CF 95 
5700 94 
5701 AA 
5702 9C 
S7D3 80 
S7D4 90 
S705 SF 
57 06 9E 
S707 BF 
5708 9F 
S7D9 SF 
57011 AO 
57DB er 
S7DC Al 
s100 er 
57DE A2 

03970 
03 9S0 
03990 
04000 
040 10 
04020 
04030 
04040 
04050 
04 060 
04070 
04080 
04090 
04100 
04110 
04120 
04130 
04140 
04150 
04160 
04170 
04180 
04190 
e42ao 
04210 
04220 

DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFE 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
DEFB 

143 
SSH 
143 
89H 
143 
BAH 
143 
8811 
143 
93H 
14 9 
9411 
170 
9CH 
128 
9DH 
143 
9Ell 
143 
9Fll 
143 
OAOH 
143 
01\lH 
143 
0A2H 

l 

; 

T 

R 

5798 61 
5799 BC 

03520 
0353 0 

DEFB 
DEFB 

6lii 
1S8 

57DF SF 
57EO 1\3 

04230 
04240 

DEFB 
DEFB 

143 
0A3ll 

579A 62 03540 DEFB 62H 57El AO 04250 OEFB 16 0 
57 9B B4 03S50 DEFB 180 57E2 f,B 04260 DEFB 01\BH 
57 9C 63 03560 DEFB 63H 57E3 9S 04270 DEPB 149 
57 90 82 03570 DEFB 130 57E4 AC 04280 OEFB DACH 
57 9E 68 03SB0 DEFB 6BH 57ES lu\ 04290 OEFB 170 
57 9F BC 03S90 DEFB lBB 

Li.sting ~on1inued 



CONVERT YOUR PARALLEL 

PRINTER TO SERIAL 


The SPC SERIAL to PARALLEL interfaces conve rt se rial 
ASCI I data into paralle l form at for use with Centronics type 
para ll e l printers. The SPC inte rface accepts seri a l data from 
your compute r. ·1hf' 36 cont ;ict ribbon connf!ctor p lugs into 
yo ur para lle l printer. Can be used to add a second pa ra llel 
printe r port to compute rs which re li ably support both se ria l 
and para lle l pri n te r~ . 

SPC-CC for TRS-80 Color Computer $59 .95 

Model SPC- 1 for use with other Compute r includes the 
fo llowing Switch Selectable Options. 

• 7 or 8 Data Bits per seria l word 
• Odd or Even parity for seria l word 
• Parit y or No parity for se ri al word 
• 1 or 2 Stop Bits pe r ser ial word SPC-1 
• 300, 600, 1200, 2400, or 4800 HAUD $8'.:J. 95 

All prices U.S . fund s. VISA, MASTER CARD, COD, Purch
ase Orde rs accepted from school s, major co rporations, and 
government agencies. Shipping and Handling on U.S. or
ders $4 .00. Ten day return period. Ninety day warranty. 

BINARY DEVICES 
11560 TIMBERLAKE LANE 
NOBLESVILLE, IN 46060 
(3 17) 04 2-5020 .- 58 

T R"·OO io;, .11r.:ufpm~rk oilANDY 

Stevens' 
Computer 

Discount 
THE ULTRA·HIGH PERFORMANCE MS-005 PERSONA L COMPUTER 

Tandy 20002475°0 
26-51 03-5111 

• More speed and storage than IBM·PC 
e Choose from the hottest software 

e User-Expandable for future needs 

-_._- ..:·-:.. := 

/ ~' l::l:L I -:_ _~ 
---- --

/7 
• 128K. two D/S DID slim drives 
e VM-1 green screen monitor 

We also have similar 

savings on all Rad io 

Shack, Epson , Brother, 

C'itoh, 3M, Cardco, 

Hayes, Sanyo and much more 


TOLL FREE ORDER LINE 

1-800-345-6279 


In PA call 215-935-2006 


P.O. Box 525 
Phoenixville, PA 19460 

cs 

D .,.442 

Introducing

Super Utility


4/4P.

The indispensible firs t-aid kit for TRS-80 

users only from Powersoft. 

copies and 
backups. 
It's COO· 
figurable 
w ith most 
Model 
IllW4 
oper
ating 
-ystems for fast , 

E ven the healthiest . 
computer needs 
occasional "doctoring". 
And that's precisely what 
Super Utility 4/4P is for. 
To help you handle 
routine check-ups, take 
care:: of minor 
emergencies and 
perform major surgery 
with relative ease. 
So effective it mends 
everything but a 
broken heart. 
The latest generation of 
Powersoft's highly-rated 
program comains over 
60 <.lifft:rt:nt utilities. Su 
you can examine file 
locations. 
Reformat 
without 
erasing 
data. Test 
or ma
nipulate 
memory. Save 
valuable data 
and disks. Revive 
dead files. And 
much, much more. 
So easy you can 
perform near miracles 
in no time. 
Version Four 
enhancements make 
Supt:r Utility 4/4P easier, 
faster and more efficient 
than ever. It boocs 
and loads 50% faster. 
Utilizes 64K for faster file 

easy transfer of files. And 
introduces three 
fu nction keys, including 
a user-definable key. for 
easy, single-stroke 
operations. 
So economical you 
can't afford to be 
vithout it. 

At only S79.95, SU4/4P 
can be yours. And that 

includes both a 
master and backup disk, 
148 page manual , binder 
and full support. The 
more you know about 
your TRS-80, the more 
you'll want SU4/4P. The 
k ss you know about your 
TRS-80, tht: murt: you'll 
need SU4/4P. 
o place your order 

today by calling or 
writ ing: 

Powersoft Products 
11 500 Stemmons Freeway 
S1.1i~e 125 
Dallas, 'Ihas 75229 
211/184-2976 

VISA and MasterCard welcome. 

SU 1/4P 579.95 


SU+ 3.2 Model I/III/( 4) S79.95 

Please add S3.00 S/H in USA & Canada; 


Sl0.00 Foreign (airmail ) . 
.- 306 
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Listing rontinut d 

57EG 
57E7 

()4 
80 

04300 
0010 

IJt:t"B 
DEF9 

OMH 
128 ' r 5800 

580E 
SF 
07 

04690 
04700 

DEF9 
DEP!l 

143 
B7H 

57E8 BS 04320 OEFD 095H 5SOF SF 04710 DEF8 143 
57£9 HF 0030 OEFB 143 5Sl0 08 04720 OEF9 0SH 
57&A B6 0~340 DEF9 U86H 5811 8F 04730 DEF!l 143 
57EB SF 0050 DEPB 143 5812 09 04740 OEF8 0911 
57EC 87 0060 OEFB OB7H 5813 SP 04750 OEt'B 143 
57ED Sf' 007U OEFB 143 5814 OA 04760 OEP9 BAH 

57EE 
57Ef' 

97 
8F 

04380 
04390 

OEPB 
OEFB 

O!l711 
143 

5Sl5 
5816 

8F 
08 

04770 
04780 

OEFB 
OEFB 

14 3 
OBH 

57f'B 
57Pl 
57P2 

98 
BP 
89 

ouee 
04410 
04420 

DEFB 
OEFB 
DEF9 

BB8H 
143 
0B9H 

5817 
581S 
5819 

80 
13 
95 

04790 
04800 
04 810 

OEFB 
DEf'B 
OEFB 

12S 
138 
149 

; T 

57P3 S7 
57P• BA 
571'5 AU 

57F6 CB 
57F7 89 
57P8 03 

84430 
04440 
04450 

04460 
04470 
04480 

OEPD 
DEFB 
OEFB 

DEFB 
DEPB 
OEPB 

135 
OBAH 
160 

OCBH 
128 
OD3H ; 

s 

T 

581A 14 
5819 AA 
581C lC 
5810 80 
581E 23 
5811' BO 

04 820 
114 S30 
114 840 
04B50 
04860 
04S78 

DEFB 
DEPB 
0£1'8 
DEFB 
DEPB 
OEFB 

141l 
170 
lCU 
12S 
23ll 
128 

' R 

57F9 95 04490 DEFB 149 5820 28 04BBO DEF9 2SH ; I 
57FA D~ 04500 OEFB 0D4H 5821 SF 04 898 OEFB 143 
57FB AA 04510 OEPB 1711 5822 29 114900 0£FB 29H 

57PC 
57PO 

DC 
88 

04520 
04530 

DEFB 
D£FB 

OOCH 
128 

R 
5823 
5824 

8F 
2A 

04910 
04920 

OEFB 
DEF9 

143 
2All 

5H' E EZ 04540 OEPB 0E2H 5825 BF 04930 IJEFB 143 
57FF BD 84550 DEPD 189 5826 28 04940 DEF9 2BH 
5BOO E3 04560 DEFB OE3H 5827 85 04950 DEF!l 133 
5801 89 04570 0EF9 128 5B28 2C 04960 OEFB 2CH 

5B02 EB 04580 OEPB OEBH 
5829 BA 04978 OEFB 138 

5803 
5804 

95 
EC 

04590 
04600 

OEPB 
DEFll 

149 
DECH 

562A 
5828 

20 
BF 

04980 
04990 

DEf'B 
DEF9 

2DH 
143 

5805 AA 04610 DEFB 170 SS2C 2E 05000 OEFB 2EH 
5806 P4 04620 ot:re 0F4H p 582D BF 115018 OF.PB 143 
5807 80 04630 DEF9 128 582E 2F 05020 OEt'B 2FH 
500 0 04 04640 IJEFB 04H s 582F BF 115U30 Of:FB 143 
5809 83 
580A 05 

04650 
84660 

DEF9 
DllFD 

131 
05H 

5830 
5831 

34 
80 

05040 
05050 

DEt"B 
DEF9 

34H 
128 

; p 

580D HF 04670 OEFB 143 05060 
sooc 06 04680 Ot:t"B 06H 534A 05070 F.NO START 

End 

C-COHPILER Version 1.2 for Models I/I l l (LDOS -5.1) or Hodel 4 

o Integer subset with FLOAT/DOUBLE via function s 
o Suppor ts all statements excep t struct, union, typedef
o Supports a11 operat ors except "-> •, •. •, s 1zeof, lypenarne 
o UNIX-compatible standard library wi th 1/0 redirection 
o SEQUENTIAL access files : fopen, getc, putc, fgets, fputs , etc. 
o RANDOM access file s : open, creat, seek, read , wr ite , close. 
o Formatted pri nt output : print , pr intf, fpr lntf, sprin tf 
o Formatted image input: scan ,-scanf, fscanf, sscanf 
o Dynamic me1Uory management: alloc, free, sbrk, freemem 
o String funct1ons: s trepl, strept, strf lnd , s t rmid, etc. 
o Graphics funct i ons: pixel , line, box, circle, pmode, ploc, etc. 
o DOS access functions: Cllld , cmdi , call, date, t i1te, cursor, etc. 
o Three ISAM-accessed libraries conta1nl ng over 170 fun ctions 
o Generates Z-80 /ASH output - EOAS macro- assembler provi ded 
o From C-source to CMD program with one JCL lnvocat 1on 
o Over 275 pages of documentation - LC and EDAS manuals 
o Supplied on 4DT- DDEft - Requ1res 2-dr ives & l/c video 

LC for LOOS 5. 1; PRO-LC for TRSDOS 6. x; 

MlSOSYS 
P.O. BOX 4848 

_ALEXANDRIA , VA. 22303 
703-960- 2998 
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LSI Introduces A Toll Free Order Line. 

8970 North 55th Street (Orders Only) {800) 248-3535 
P.O. Box 23956 Informat ion phone number (414) 355-5454 
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C•NOTES 


-----Portable Scripsit----
by John and Aileen Cornman 

You use Model III Scripsit regularly and you wish your doc
uments were as portable as your Model 100. With the help of 
CScrip they can be (see Program Listing 1). CScrip translates 
Model III Scripsit tapes into ones the Model 100 can read, 
converts Scripsit's text boundary markers to equivalent Model 
100 characters, and adds the extra line feeds that the Model 
100 expects after each carriage return. 

Later, you can use Fonns (June 1984, p. 156) to load your 
document back into Model III Scripsit with all the formatting 
characters intact. 

Installing CScrip 

Lines 1~700 are CScrip's loader section. The loader auto
matically adjusts CScrip's machine-language instructions in 
accordance with the amount of memory you have. Conse
quently, you can use the program on 16K, 32K, and 48K 
machines. 

The loader also helps you find mistyped hexadecimal (hex) 
codes in the data statements and computes a checksum to en
sure their accuracy. 

To use the loader, first answer the memory size question 
correctly: 32100 for a 16K machine, 48484 for a 32K machine, 
and 64868 for a 48K machine. 

Now run the program. If you answered the memory size 
prompt incorrectly, the program reminds you of the correct 
responses and asks you to try again. 

The loader asks you to wait while it reads the hex codes in 
the data statements and loads them into memory. If the pro
gram finds an unacceptable hex character in a data statement, 
it shows you the bad character pair and tells you the line num
ber and hex pair you need to correct before rerunning the 
loader. Each data line has 18 pairs of characters except the last 
one, which has 12. · 

Even if all the hex codes are acceptable, they might be incor
rect. The loader informs you if the hex codes in the data state
ments don't add up to the predetermined checksum total. 
With this kind of error, the loader can't give you further infor
mation to help find the incorrect code. You have to recheck 
the data statements against the listing to find the error before 
rerunning the loader. 

If it doesn't detect any errors, the loader tells you which en
- - - - try a dress to use Will11he System commamtwherryou-ron 

CScrip. Now you're ready to convert Model Ill Scripsit tapes 
to Model 100 format. 

Using CScrip 

To use CScrip, begin by entering the System command. At 
the asterisk prompt, enter /32101 for a 16K machine, /48485 
for a 32K machine, and /64869 for a 48K machine. Be sure to 
type the slash before and press the enter key after the number. 

Next, the CScrip title screen appears and asks you to specify 
the one- to six-character name of the Text file. This is the name 
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you give to the Model 100 Text tape. Ifyou press the break ke~ 

at this point, you return to the "Cass?" prompt. 
CScrip prompts you to prepare to play a Model III Scripsi 

tape and to press the enter key when the recorder is ready 
Then the program reads the Scripsit tape into memory. If i 
detects a checksum error; you return to the title screen. 

After CScrip successfully reads your tape, it prompts you tc 
prepare to record a Model 100 Text tape. Place a blank cas 
sette in your recorder; CScrip prompts you to press the ente 
key when the recorder is ready. 

After the program writes the tape, CScrip asks if you wou1c 
like to make another copy. If you answer Y, it again asks yot 
to press the enter key when the recorder is ready. 

If you press N, CScrip asks if you want to read anothe 
Scripsit tape for conversion. If you press Y, you return to the 
title screen; otherwise the program ends and you return to the 
"Cass?" prompt. 

Saving CScrip 

You can load CScrip at any time by running Listing l, bu 
if you use the program often, it saves time to load a machine 
language System tape directly into your Model Ill. If you hav 
a Debug or Monitor program that lets you write System tapes 
you need the information in Table 1. 

If you ever add more memory to your computer, you'! 
need to use the loader program to tailor CScrip to the nev 
high-memory addresses. 

Guidelines 

To take full advantage of CScrip, you should take you 
Scripsit reference card and the following explanation of equiv 
alents along with your Model 100 (see Table 2). 

The Model ill surrounds headers, footers, and other tex 
blocks with on-screen brackets. To include these symbols ii 
your text, use the left mand right mbracket keys on the 
Model 100 keyboard. Be sure to include the one- or two-char 
acter block description code and the greater-than{>) symbo 

Machine Start Address End Address Entry Point 
Hex Decimal Hex Dednllll Hex DecinW 

161< 7065 32101 7FFF 32767 7065 32101 

32K BD65 48485 BFFF 49151 BD65 48485 
48K FD65 64869 FFFF 65535 FD65 64869 

Table /. System tape infomurtion. 

The Key Box 
All this month's programs run in 8K RAM. A 

dot-matrix printer is optional for "Etch-A-Screen." 
"Portable Scripsit" requires a 16K RAM Model 
m, a cassette recorder, Cassette Basic, and Scripsit. 
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after the left bracket to terminate the block description or 
begin a format line. 

Creale end-of-line symbols on the Model 100 by using the 
enter key as .usual. The triangle symbol will appear on the 
Model 100 screen, but when you load the file into Scripsit, it 
will look like the normal block symbol<•). 

You can use the paragraph symbol (1) in your Model 100 
text by pressing the code and zero keys together. The same 
symbol will appear in the text's Scripsit version. 

Scripsit uses the backslash character (\) to indicate a forced 
end-of-page. You can enter this symbol in your Model 100 text 
by pressing the graph and hyphen keys together. 

Copy markers appear as the caret symbol (A) in Scripsit. You 
can enter carets into your Model 100 text by pressing shift-6. • 

Contact John and Aileen Cornman at Structured Software 
Services, 9233 N.E. 269th St., Battle Ground, WA 98604. 

Scripsit ~)'mbol 

[ Left bracket 
) Right bracket 
> Greater than 
• Square block 
, Paragraph 
\Backslash 
/\Caret 

Model 100 keyboard Meaning 

[ Left bracket Block start 
I Right bracket Block end 
>Greater than Block name end; fonnat 
Enter key Forced end-of-line 
Code-zero Begin new paragraph 
Graph/- Forced end-of-page 
Shift-6 Copy marker 

Table 2. Symbol reference chart. 

Program Listing I. CScrip. 

10 CLS:DEFWTA- Z 
20 PRIHTTAB( l 9) "SCRIPSIT to Modol 100 LOader" 
30 PRINTTAB(l7) "by Struc t u r ed Software Services":PRINT 
40 PRINT:PRINT"Loading CSCRIP into memory: please wait • •• • 
50 GOSUB 550 'CHECK MEMORY SIZE AND se·r OP ADDRESSES 
60 FORI =l T0660 
70 READ HXS 
BO OS • LEFTS(HXS,l) 
99 IF 0$ "' "• " THEN 210 
100 GOSUB 500 
110 IP D = - 1 THEN 400 
120 DC = D • 16 
130 OS • RIGH1'S(HXS ,l) 
140 GOSUB 500 
150 lF D • - 1 THEN 400 
160 DC ~ UC + D 
170 CS! =CS! +DC 
1 80 POKE P!l,OC 
l 9U ff PA < 32767 THEN 
2UU GO'l'O 300 
2 10 OS = RIGHTS ( HXS, l ) 
220 GOSllB 500 
230 1'' D = -l THEN 400 
240 CS J = CS I + 0 
250 OC • JlA + 0 
260 GO TO 180 
390 NE;XT 

PA = 

310 1'' CS! <> 60622 THEN 350 
320 vwrr~T:PRINT"CSCRIP has been 

'GF.1' A PAIR or HEX DIG 17S 
I L001( ,AT THE LEfT DIGIT 
'• MEANS ADDRESS ADJUSTMENT 
' CONVERT HEX OIGIT TO DECIMAL 
'-1 IS FLAG FOR BAD HEX CHAR . 
' DC GETS VALUE OF LEFT DI GIT 
'LOOK AT THE RIGHT DIGIT 
' CONVERT RI GHT DIGIT 

'DC • THE DECIMAL CONVERSiotl 
'ADD IT TO THE CllECKSUH 
' LOAD IT INTO MEMORY 
PA + l 'ADVANCE POKE ADDRESS 
' READY FOR NEXT HEX PAIR 
1 DS "" RIGHT DIGIT OF •-rAIR 

'/\DD TO CHECKSUM 
'SASE ADDRESS i · DISPLACEHE~1T 
'GO POKE ADJUSTED ADDRESS 

'VERIPY CllECKSUll TOTAL 
succe8sfully lo.:idcd . " 

jJI-! PRINT:PR INT .. Entcy address for SYST EM command i :J: "1PA! 
340 PRINT: PRINT"You may now conve r t SCRIP!iIT t Li pcc to Uodel 100 fo 
rma t.. : PRINT : END 
350 PRINT: PRINT.Check~urn error.• 
360 PRINT : PRINT.Pl~ase correct contents of DAT!\ lines BCD - 872 an 
rt rerun." : PRINT : END 
400 LN = IllT( (I- l) / 18) ' RELATIVE LINE I OF ERROR 
410 CH = I - (LN • 1 8) 'BAD CHARACTER PAIR I 
420 LN :: 800 + LN " 2 1 ACTUAL DATA L IN E t 
430 PRINT: PRINT"I nval id hex cho. r ac t er: "1HX$ 
!49 PR INT : PRINT"Pleos c correct pllir t 11 1Cll1 11 in line";LN;"crnd r erun. 

450 PRINT : END 

5 00 D • /\SC(DS) 

510 IF D > 47 AtlD 0 < 58 TBEN D • 0 - 48 ' RETURN '0-9 OK 

520 IP 0 > 64 AND D < 7l THEN D = D - 55 : RETURN ' A-~' OK 

53 0 D • - 1 1 RETURN 'BM> HEX CHARACTER 

550 BA - PEEK(l6562) 'GET BAS E M>DRESS 

560 IP BA = 253 OR BA = 189 O)t BA = 125 '!'HEN 570 El,SE 620 

570 IF PEEK(l656l) <> 98 THEN 629 


Listing J continued 
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Listing I continued 

580 PA! =- BA • 256 T 101 1 r'A! "' ST/\RT ADRESS f'OR POKING 

590 If PAI > 32767 THEN PA - - I ' ( 6 5536 - PAI) ELSE PA = PAI 

600 RETURN ' PA ADJUS'I:ED IF PA ! > 3 2767 

620 PRIHT~ 256 , •aefo['e r unn i nq CSCIU I" l oader , you rou s t 

answe r rtemo ry Size?" 

630 PRINT• question according t h e th e f ollowing tabl e :" PRIN'l' 

640 PRINT"Machinc Memory S i ;e?• 

650 P~INT" l6 K 3210 0" 

660 PRINT" 32K 4 84 04" 

670 PRillT" 48K 64868" 

660 PRINT;PRINT"Pleao c prcc£ t h o o r <1 n9e r e s e t button an d a n swer th 

e" 

690 PRIHT"Homory Size? que stion a gain hefore rerunning t hls vc oyra
f.l . " 
700 GOT070 0 
800 DATA CD , C9,U1, 21 ,1 5, 3C , 22 , 2 0 ,4 0 ,21 , FD , *l , CO , lB, D2 , 21 , 50 , 3C 
802 DATA 22, 20, 40, 21 ,1 1 , • 2 , c o, fi r , • I ,3£, 03,32,14 ,42,C0, 77 , •1,D1\ 
804 DATA U0,00 ,M· , 32 , 11,4 2,21, 3 0 , •2 ,CD, lB , 02, 21 , A), •2 , co , lD , 02 
806 DATA cu , 6F , 11 1, c D, 65, •1,rJ , 21 , so ,44, 36 ,oo , co , 96 , 02 , c o , J s , 02 
808 DATA 41 , OF. , 00 ,C0,50, • I ,F E , 80, 20 ,05 , 36 ,O D, 23 , JE,OA, 77 , 23 ,10 
810 OA'l'A 1-"0 , co , 35 ,02, 8 9 , c2 ,4 E, • 1 , 28 , 7E , 23 , 87 , 20 , oo,co , F8 , 01 , 21 
812 DA'l'J\ 50 , 44 I 7E,B7 , 28, 2E , FE , 97 , 20 ,06 ,JE , SB , 77 , 23 , 1 O,P2 , F'E , 9B 
814 n A'J.'A 20 ,04, JE , 5D ,1 8 , r4 , FE, SE, 20 , 04 , JE ,A F' , lo , cc , rE , ac , 20 , 04 
816 nA'l' A. Jr., s c , 18,£4 , fE , ee , 20 , 04 , JE , 5 E,1 e , oc , £6 , 7r , i a·, 00 , co, c 9 
tn 8 OATA 01, 21,1\3 , •2 , co,1a , 02 , 21 , CD , •2, c D, GF , •1,J E, 49,32 , 11,42 
e20 nA1'A co , 65 , •1, co , 9E , •1,co , r e , 01,21, Gc ,• 2 , co , 6r, • 1,co , 49 , 00 
822 DATA FE. 59 , 28, E/, , fE , 79 , 28, E6 , 21, 89 ,. 2 , C0 , 6f', •l , CD , 49 , 00 , r 5 
824 DATA co , c9 , 01, r1 , r E, s 9 , cA, os , • o, r E, 79 , CA , as, • o, cl, oo , oo , CD 
826 DAT/\ re,01,co,c9,0l, 21, E9 , . 2 , CD,6r ' • 1,C3 ' 85 , *0 , c o , 35 , 02 ,FS 
828 DATA 81,4 F , rl ,C9 , 21 , 4 o , •2 , C0, 6f ,•1, co , 4 9 , OO,C9,CD, lB , 02 , 2B 
830 DAT/\ CD ,l B,0 2 , c9 , 21 , 31, • 2 , c o ,1 a , 02 , 21, F9, JI 2 , 06 . 06 ,CO, 4U ,uu 
532 DATA o8,48,e6 , oo , 09 , 3E , 06 , 91 , ce , 47 , 3E,2D , 11 , 23 , 1 0,rc , c 9,F 5 
834 DATA 8l , 4F , Fl ,CD, 64 , 02 ,C9, 21 , 00, DO , CD , 87 , 02 , 01, 00 , 06, J E, 9C 
836 DATA CD ,64 , 02 , 21, P9 , • 2 , 7E , c o , 96 , •1 , 23 ,10,F9, UG ,u,\,3E,A.A, c o 
838 Of\TA 96, •1,10 , FB , 79 , ED, 44 , CD , 6~ ,02 , 21, 50 , 44, tn ,uu, 20, CD,60 
B~D DATA 00 , ES , 21 , 00 , 00 , co , 87 , 0 2,El ,3£ , 80 , C0 ,64 , U2, "I E , B7 , 20 ' OE 
842 DATA J E , 11\ ,CO, 1)6,:'1 1 1 0, FB , 7 9, ED , 4 4 , CO, 6 4, 02 ,C9 , CO , 96 , 1'1 , 23 
844 DATA 10,£8, 79 , .ED , 44 1 CD,64, 02 ,1 9 , CD , 53, 43 , 5 2,49, 50, 53 , 4 9 , 54 
046 DAT/\ 20 , 74 , 6F , 20 1 4D , 6F ,64 , 6 5 ,6C , 20, 3 1 , 30,30 , 0D, 6 2 , 7 9, 20 , 5.3 
640 01\TA 74 , 72 , 75 1 63, 74 , 75, 72 , 6 5,64 , 20 , 53,6F ,66, 7 4 , 77 ,nt, 7 2 ,65 
050 DATA 20 ,53 I 65, 72, 76 , 69,63 . 6 5 , 7 3 , OD , 45,6 E, 14 ,65, 7 2 , 20, 5 4 , 45 
852 DATA 58 , 54 , 20,66 , 6 9,6C, 65 , 20,6 E, 61 , 60 , 65 , JA, 2fl , 03 , 50, 72 , 65 
854 DATA 73, 73 , 20,il5,-1E, 54, 45, 5 2, :rn. , Tl ,68,65 , 6E, 20 , 7 2 , 65 , 63 , 6f 
856 DATA 7 2 ,64 , 65, 72 , 20, 69 , 73, :rn, 7 2 , 6 5 , 61,64 , 7 9, 2E , OD , 57 , 72 , 69 
858 DATA 7~ ,65,20, 61, 6E , 6F , 7 4 , 6 8 , 6 5 , 77. , 20 , 63 , 6F, 70, 79 ,JF, 20 , 28 
860 DATA 59,20, 6F , 12 , 2u , 4E , 2 9 , nu, 5 2 , n s , 61 , 64,20 ,61, 20 , 6E , 6 5 , 7 7 
862 DATA 20 , 74, 61 , 10 , 6~, 1..- , 20, J. 8 , 59 , 20 , 6f , 1 2 , 20 . 4E. 29 ,oo , s o, 1 2 
864 DATA 6 5 , 70 , 61 , 7 2 ,6 5 , 2<1 , 74 . f'H" , 20 . 03, 70 I 6C , 6 1, 79, 20 , 4D , 6 f , 64 
86 6 DAT,\ 6 5 , 6C , 20, 4 9 , '1 9 ,49,20 I 5) , 4 3 , 52,4 9 , 50 , 53 , 49, ~ .; , 20 , 74 ,61 
868 DAl'A 1 u , 65., 21::: ,au , 72 ,6 5 ,63, 6 F , 7 2 ,64, 29 , 40, 6F , 64 , 65 , Cic , 20, 31 
870 DATA 30, 30, 20 , 5 4 f 45 , 58 , 54 I 20, 7 4 ,61, 70 ' 65 , 2E , 00 , 4) , 60 , CiS ,63 
872 DATA 68, 73, 1 5 ,60, 20 , 65, 72, 72,6 f , 72 , 2E , 00 

End 

------Sort Order-----

by Ronald F. Balonis 

Don't put up with unorganized data files any longer. Use 
my utility program, Sort.CO, to alphabetize them, beginning 
at any poinl you specify. This machine-language program re
quires only 988 bytes of memory and sorts your RAM files in a 
matter of seconds. 

Sort.CO performs an in-memory sort that physically moves 
your file's records. However, there are file constraints: You 
can have no more than 254 records, and they must have equal 
lengths of fewer than 254 bytes. 

Preparing to Sort 

Program Lisling 2 is the Basic boot of Sort.BA, which, 
when run, creates Sort.CO. I formatted the data lines so you 
can read and debug them. Type in Listing 2 and save it before 
running it. 

Line 50 reserves memory for Sort.CO. Lines 200-300 read 
and POKE the data statements into memory, summing each 
for a checksum. (Pay heed to the checksum; don't run the pro
gram if it's in error, as errors are hazardous to the Model IOO's 
files.) If the checksum equals 95393, then the data statements 
are correct; line 500 saves the POKEd data statements as 
Sort.CO. At the OK prompt, press F8 to see and use the 
program. 

Using Sort 
The program is easy to use. At the main menu, place the 

cursor on Sort.CO. If the machine beeps, you haven't re



:::::: ::> >>::::::>>:::: 
···::. 

mm~% ··-~· ;;;;;· ·.;:;·;:;;;;;;;;:;;;;:;:;;;;;;;;~~ 
:.:-:-:.:-:-:-:-:-:-:-:-: -:.; -:-: -: .;.;.:.:.:-:-:-::::::::::::::::::::::::::::::::::::::::::: 

<~>I New Interactive Comnu:tmg Environment( NICE ) Inc.fro11 KYZT Co111puter Oi11ensions., 

Menus Screens 

Selection =>_ < => --------~ 

The most friendly user interface util12inq a set 
of menus. Runs utilities, wordprocessors, qames and 
appllcatlons directly from menus. Can be easily 
modified and customized. 

Full screen inpuvoutput, editinq, 
formatting and validation, PF keys, 
messaqes, full cursor control. 
can be used directly f rom BASIC. 

VisicalJ~>interface 

;::: Unlimited number of ::<:: 
::::: f1l es. true mul tlkey ::)\
::-:· access no sortirYJ ::::::::;:::::: 

:::1: rn:qY~: r~8:: :::::::::::::::::::::::::::::?::::\ 
:::: Ideal for personal use :;:: 

·.·.· .·. -:: ::::::~7:~:: : ~:~n~~~~::: ~n~~~:~:~:: : :: 
:·:·:·:·:·:·:·:·:·:·:·.·.·.·.·.·.·:·:·:·:·:·:::::::.:·:·:·: ·:·: ·: ·: ·· ·:· :·: ·:·:·:::.:·: ·:·:·: :: ::::·:·:·:::::::::::::::;::: 

Cormmmications : E$>,~ ..!'... ~R?r!:§.< ;•<• •••• 

.·.·...·.·.·.-.·.·.·.· .·.·:.-.·.·.·.·. ·.·.·.·.··"·.·.·.·.·.·.·. ·.·.·.......·...·....: : :.· .·:: ..: : : : . ...·.-. ·.-: : .·.·.-.·: .·: .....".: .. : ... .: ..... .... ..·. 

:~::\: iA:icif~~J:6g:::g~: ::g:~:::6~GJ{::::~:~:~ : ::::::~~ : : · :·: : : · : : :: ::: :: : :· : · :· : : : :::::~:::::~ ::::::::: ::::::::::: : : : :: : :: ::::: 

:;:::: in avariety of user defined ::::::::::: //:\\://:\:/~{: 
::::::: formats. Standard and custom ::: :~:~:~} ~:~:~: ~: ~:~:: : : : ~:) :~ :~:):~:~ 
: :;::: 1et~rs, ~erg~ with dda~~~~.~~- ::::: : ~ :~ ::::::;:;:;:;:::;:: :: :;:;:::::;:::::::::::::::::1nvmces, mqu1nes an 

-:-:-:-:-:-:-:-:-:-:·.·.· -:-.·.-:-:-:-:-:-:-:-:-:-:-:· ::::::reports can easily be :::;:::;::::::::::::-:··

~j :::HHU:i:i:::i :•.• t•.••.. ..•.•.•..••.•.• ..•••·····.•...•..f < ~P.~~w~~.~.::::::: :::~::::;::::: :_ :::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
"·...·.".."...".-. . .. ..... .-.·.-...-.·........:.... ~ : ~:::)::: ~: ~: ~: ~: ~: ~: ~ : ~:):):):~: ~ ~ ~ :~: ~ : ~: ~~ ~: ~:~:~: ~: ~: ~: ~: ~: :-:-:.:

·· ::::::f:!i!~j ~:~!i!~~j!~ : ~:~::i:~:~ :~::+g:J~:~~mmunication facility can be used for text and data transfer, 

······ auto dialing numbers from the data base, customized protocols, etc. ..-1ss 

(Connunications eveilable 1984;priced separetely) 

XVZT Coftputer DinensionsThe systen is co"patible with TRS-80 nod I/III ("in 2 drive 48k) $325 OO 2 Penn Plaza. Suite 1500LDOS, NEUDOS/80, DOSPLUS and 11ULTIDOS price: • HV NV 10121 212 244-3100 

e11---.s.·.·.·.·.·.·.·.·.·.· 

Visicalc nenuI 
Main Menu 

I.Tutorial 9.BASIC 
2. IO.Utilities 
3.Letters 11. 
4. 12.Connunications 
5.Business 13. 
6. 14.HICE developnent
7. 

15. 8.Visicalc 16.Entertainnent 

Fornat utility_I 
Custoner retrieval 

Nane => ---- 
Address => ---- 

City => ---- 
State => zip= > __ 

Phone => ____ 


Ref => --------

..- See Lis t of Advertisers on Page 195 80 Micro, July 1984 • 127 



C•NOTES 


served enough memory. In this case, go into Ba5ic and type in 

CLEAR 100, MAXRAM-100. 


Once you've reserved enough memory and have gone into 
Sort.CO, enter the name of the file you want to sort. lfthe rec
ords in the file don't meet the specifications, the computer tells 
you what file error to look for. If it meets Sort's specifications, 
the program displays the file's statistics (number of records 
and record size). Then it prompts for sort positions and an 
ascending or descending sort. At all prompts, you can press 
the enter key to return to the initial screen and then to the 
menu. Sorting a file with 242 39-byte records takes less than 
five seconds. 

Sort.CO's sort algorithm is a simple linear-selection type
it exchanges records at the end of each pass. The Model lOO's 
text file structure consists of records terminated by a carriage 
return/line feed with an end-of-file (EOF) marker following 
the last record. Its operating system uses dynamic memory 
management so files move about in memory. 

To sort a data file in RAM, you must find the file's memory 
location, measure the length of the records in the file, count 
the number of records, and compute their locations. Then, 
you have to compare the records' sort keys and physically 
swap the records. 

The data-input and error-trapping routines form the major 
part of the program. The program uses single-byte math 
computations for length, number of records, compare, and 
swap; this is why the program has file constraints. Each record 
can consist of 255 bytes: 253 bytes of information plus a car
riage return and a line feed.• 

Write to Ronald F. Balonis at 118 Rice SI., Trucksville, PA 
18708. 

Program Listing 2. Son.BA . Use this program to create Son.CO. 

0 'SORT.BA ** MODEL 100 SORT BOOT ** ** 
10 'BY RONALD F. BALONIS 
20 'RESERVE MEMORY FOR MACHINE LANGUAGE 
30 I 


50 CLEAR 100, MAXRAM-1000 

100 CLS 

150 PRINT@8, 8 ** MODEL 100 SORT BOOT ** 

200 FOR 1=61960 TO 62948 

250 READ Z:POKE I,Z:CKSUM=CKSUM+Z 

300 NEXT I 

350 IF CKSOM=95393 THEN 500 

400 PRINT@88,.***** ERROR IN DATAl***** 

450 STOP 

490 '---SAVE IT AS A MACHINE FILE 

500 SAVEM "SORT.CO" ,61960,62948,61968 

1000 '---DATA VIA RS232 AND DODATA/CMD 

10000 'START=61960 END=62948 EXEC=61986 

10005 DATA 0, 0, 0, 0, 0, 0, 0 

10010 DATA 0, 0, 0, 0, 0, 0, 0 

10015 DATA 0, 0, 0, 0, 0, 0, 0 

10020 DATA 0, 0, 0, 0, 0, 6, 26 

10025 DATA 33, 8,242, 54, 0, 35, 5 

10030 DATA 194, 39,242,205, 49, 66, 33 

10035 DATA 118,244,205, llr244, 33,154 

10040 DATA 244,205, 11,244, 33,182,244 

10045 DATA 205, 11,244,205, 68, 70, 33 

10050 DATA 133,246,126,183,202,151, 87 


liMinx. } CQnl;m1t•tl 
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llstm>: } continuf!t/ 

10055 DATA 
10060 DATA 
10065 DATA 
10070 DATA 
10075 DATA 
11Hl80 DATA 
111085 DATA 
10090 DATA 
10095 DATA 
10100 DATA 
1'H05 DATA 
10110 DATA 
10115 DATA 
10120 DATA 
11Jl25 DATA 
10130 DATA 
10135 DATA 
10140 DATA 
10145 DATA 
HH50 DATA 
10155 DATA 
10160 DATA 
10165 DATA 
10170 DATA 
10175 DATA 
10180 DATA 
10185 DATA 
10190 DATA 
10195 DATA 
10200 DATA 
10205 DATA 
10210 DATA 
10215 DATA 
10220 DATA 
10225 DATA 
10230 DATA 
10235 DATA 
10240 DATA 
10245 DATA 
10250 DATA 
10255 DATA 
10260 DATA 
10265 DATA 
10270 DATA 
10275 DATA 
10280 DATA 
10285 DATA 
Hl290 DATA 
10295 DATA 
10300 DATA 
10305 DATA 
10310 DATA 
10315 DATA 
10320 DATA 
Hl325 DATA 
10330 DATA 
10335 DATA 
10340 DATA 
10345 DATA 
10350 DATA 
10355 DATA 
10360 DATA 
10365 DATA 
10370 DATA 
10375 DATA 
10380 DATA 

62, 9,235,205,171, 90,202 

102,242,126,205,227, 90,254 

192,202,108,242, 33,145,245 

195,247,243, 33,117,245,195 

247,2 43 , 34, 22,242, 43, 6 


0, 35, 4, 62,255,184,202 

162,242,126,254, 26,202,168 

242,2 54 , 13,194,114,242, 35 


4, 58 , 12,242, 60,254,255 

202,173 ,242, 50, 12,242, 58 

14,242,183,194,158,242,120 

50, 14,242,184,202,112,242 

33,173,245,195,247,243, 58 

12,242,214, 4, 33,201,245 


218,2 47,243, 58, 14,242,254 

3,21 8,162,242, 61, 61, 50 


32,242, 33,210,244,205, 11 

244, 33, 3, 2,205,124, 66 

33,133,246,205,177, 39, 42 

12,2 42,205, 25,244, 33, 3 

16,2 05,124, 66, 33, 8,242 


205,177, 39, 33, 3, 31,205 

124, 66, 42, 32,242,205, 25 

244, 33, 8,242,205,177, 39 

33, 25,245,205, 11,244, 33 

5, 23,205,124, 66,205, 80 


244,1 23, 61, 50, 18,242,123 

183,202, 34,242, 58, 32,242 

187,218,246,242, 33, 61,245 

205, 11,244, 33, 5, 35,205 

124, 66,205, 80,244,123, 61 


50, 20,242,123,183,202, 34 

242, 58, 32,242,187.218, 22 

243, 58, 18,242,187.210, 22 

243, 33, 75,245,205, 11,244 

33, 6, 35,205,124, 66,205 

68, 70, 33,133,246,126,183 


202, 34 , 242,254, 65,202, 99 

243,254 , 68,194, 61,243, 62 

235,195 , 101,243, 62, 0, 50 

198,243, 58, 20,242, 33, 18 

242,150, 60, 50, 16,242, 58 

12,242, 61, 50, 30,242, 50 

31, 24 2, 42, 22,242, 34, 26 


242, 34, 28,242, 34, 24,242 

195,16 4,243, 42, 14,242,229 

193, 42, 28,242, 9, 34, 28 

242, 34, 24,242, 34, 26,242 

58, 31,242, 50, 30,242, 42 

14, 242,229,193, 42, 26,242 


9, 34, 26,242, 42, 18,242 

229, 193, 42, 24,242, 9,235 


42, 26,242, 9, 58, 16,242 

79, 58, 14,242, 71, 0,205 


109, 90,250,211,243, 42, 26 

242, 34, 24,242, 33, 30,242 

53, 194,164,243, 42, 24,242 


235, 42, 28,242,126,245, 26 

119, 241, 18, 35 r 19, 5,194 

225, 243, 33, 31,242, 53,202 

151, 87,195,140,243,205, 11 

244, 33,253,244,205, 11,244 

205, 66,114,254, 32,202, 34 

242, 195, 0,244, 94, 35, 86 

229, 235,205,124, 66,225, 35 

205, 177, 39,201, 17, 10,242 


Ustitt,i: } ronrmuvd 



CLONE I 
 CLONE Ill 

Dear Customer: 

If you care about TIME, you need Clone. Why did you buy your computer? If you are like us, you need 
your computer to save you time. You follow proper programming procedures and b ckup everything twice. 
THIS TAKES TIME! If you use more than one disk operating system, IT TAKES TIME. At the end of our 
programming day we have at least 8 disks to backup twice. With the disk backup uti li ties that came with 
our disk operating systems, formatting and verifying that many disks could t ke 64 minutes, not to 
mention the amoont of time that it took to initialize and answer the opening inquiries for the various disk 
operating systems we use. Now we use the Clone duplication system and the enti re process takes less 
than 23 minutes. Clone is so reliable at verifying that we never worry about havin a bad duplication. We 
are sure you know that a disk which has not been properly verified might cause problems you would not 
detec:t for months. Clone is so advanced that passwords, densities or different disk operating systems 
don't affec:t its efficient operation. Clone is so flexible that we are also able t o duplicate Atari 400, 
Atari 800, TRS-80 Color Computer as well as TRS-80 Model I, III, or IV disks. Clone is so sophisticated 
that if it encounters a damaged disk and is unable to read it, you can ask it to keep t rying, take it's best 
guess, or give up. Host backup utilities just gfve up. Clone' s error messages will explain exactly what the 
trouble is. Finally, Clone IS FAST! It takes just 1 minute 25 seconds to format, duplicate, and verify a 
disk that used to take us 4 minutes to complete. 

We are sure that everyone who owns a TRS-80 Hodel I, III, or IV would benefit from owning the 
Clone duplication system. Clone will become an indispensable part of your programing library. Unlike 
copying utilities, Clone will have a lasting usefulness which is not dependent on any other program's 
availability. That is why we at Gibberman Enterprises are proud to offer you Clo e I for TRS-80 Hodel I 
or Clone III for TRS-80 Model III or IV, 

;;::_'7;/J~ 
James Schoengarth 
Marketing Director 
Gibberman Enterprises 

HARDWARE REQUIREMENTS 

CLONE I OR CLONE Ill 
TRS-80 MODEL 111 , IV OR 
mS-80 MODEL I WITH LN DOUl3Lm OR PmCOM DOUl3Lm ONLY 
2 DISK DRIVES OP. MORE 
32K fl..NA OR MORE 

NOTL 	A MODEL I WITH SINGLE DENSITY MAY ALSO 13E USED, 
HOWEVm YOU WILL ONLY 13E Al3LE TO COPY STANDARD 
MODEL I SINGLE DENSITY DISKS! 

ORDm INFORMATION 

$79. 9 7 
CLONE I for TRS-80 MODEL I 

CLONE Ill for TRS-80 MODEL Ill or IV 
For VISA or MASTm CARD Orders 

CALL NOW - TOLL FREE (800) 824-7888 •
Ask for operator # 797 


Hawaii & Alaska (80,D) 824-7919 

For more information co ll (213) 367-088 7 


Add $3 .03 Postage & Handling 
California Residents add sales tax 

(TRS - 80 Co lor Com puter· and TRS -80 a 1·e tradema r ks of T andy Cor p. A ta ri is a 
trademark of Ata r i Inc. C lone I and Clone Ill are trademarks of Pegasus Research . 
LN Doubler is a t r ademark of LNW Inc. Percom is a trademark of Per com Data 

,._ 
d lBBERMAN 

Corp . J 

Clone I and C lone Il l are avai la ble exclusively 
a utho rized dealer for Pegas us Re search . 

through Gibberman Enterp r ises, 

~ NTERPR ISES Gibberman Enterprises - 13 000 San Fernando Rd . - No. 5 - Sy lma r , CA 9 1342 
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C•NOTES 


Lisfin~ 2 continutd 

MIDWEST 
COMPUTER 
WlfOLESALE 

AS A WHOLESALE~. "CW ' I SERVICE 13 NOT ~EC0"ft~N0(0" P'O• 
!Yf~YONE. A WHOLC9ALE TRAN9ACTION IS 9EST 9Uf T£D TO 
TH! IN,.OR~CO O• (IP£RICNC£D 9H0~~£~. ONE WHO KMOWS Ml8 
N((09 . f~ YOU Allltf A •EOIHN£A Ml[ ASK THAT YOU DEAL WITM 
• ~(TAILE• WHO ' S ~10M£R . NARGI" •LL0W9 THI[ "'MANO 
HO~OINO a.. ftV£L OF •u-~o•T MWICfo! WE CA"il ' T ""0YID£ ,.., 
UtCSI "'"IC£9 . f,r MOWC.VCA YOU OON " T flt£ED "' HANO HOt..OfNO"' 
WE CAN O,.,.l[R YOU TA.E"ENDOUS V&LU£9 ANO 9AV I IWO• 0... AL\. 
vo u• CO_ft ..UT(lllt 9 V STC"' NEED9 . PL£A9£ •£•0 ON . 

CHECK THESE SAMPLES OF OUR PRODUCTS 
GIVE US A CALL IF YOU DON"T FIND 

EXACTLY WHAT YOU AR~ LOOKING F'OR 

• • • CO"PUTER8 • • • 
TR8-80 "bD4 •4K 12> DRIYE 40TR/881DD • •.....•.•• el449.00 
TRl-80 COLOR CO"PUTER 2 l•K &TD 8A81C •.•. . . ••••• el39.00 
TRB-80 COLOR CO"PUTER 2 1•K EIT 8ASIC ••••• • ••••• •209.00 
TR8-80 COLOR CO"PUTEA 2 •4K EIT 8A81C ••••• • ••••• e299.00 
COLOR CO"PUTER DRIYE 0 KIT, 40TA TANDON •• •• . .••. e319 . 00 
COLOR CO"PUTER DRIYE O+I IN 81NQLE CABE ... •.•• •. e489.00 
R/8 "ODEL 20oO 118" WORK ALIKEl .••.•••.•••••••••2310.00 
A/8 "ODEL 4-W POATA8LE •• .•••.••••••••••••• •.• •• •1s11.oo 
IANYO "ODEL 550 118" WORK ALIKE> • •• •••• ••••••••.. . eCALL 

• • • RAW 0RJVE8 CTANDDN DA "Pl> • • • 
40 TRACK BINGLE 81DE DRIYEi FAO" ·· ··•••••••••••••l40.00 
40 TRACK DOU8LE BIDE DRIYE& FR0"· · • ·• • ••••• ••••••184.0~ 
80 TRACK BINGLE SIDE DRIVES FA0"········ ·· ···· ·· •202.oo 
ao TRACK DOU8LE BIDE DRIYEB FROM •• ••.•.•••• . •••• • 272.00 
77 TRACK BINDLE BIDE EIGHT INCH DAIYEB FA0"·····•357.00 
77 TRACK DOU8LE llDE EIQHT INCH DRIVES FR0"·····•462.00 
81NBLE 5" CA8E AND POWER SUPPLY FR0"••••••••••••••53 . 00 
DUAL 5• CABE AND POWER SUPPLY FRO"········ ·· · ···· ·••.OO 
BINDLE OR DUAL 8" CASE AND POWER ~UPPLY FRO" el99.00 

• • • WINCHESTER HARD DRIVES CTANDON> • • • 
COMPLETE WITH CABE • P/8, "00 3 OR 4 DOS, I YR WARRANTY 
6 . 4 "ElJ .....•.• , ••••• , •••••••••••••• , •••• •.. . .• e 1 399. 00 
12.8 "EB •••••• • ••••••••••••••••••••• ... ..• .• • .• •1549.00 
19.1 "EO •••••••••.•....•.. ...• .. ...•... ..•••••• el699 . 00 
31 NEB ••........... . . . .... •. .... .••••• .••.• • ••• •2199.00 
50.4 "EQ . . .... . ...• . .••••••••..•••••••.•••••• , .e2799 . 00 

• • • PRINT~RB • • • 
~~~~~·~~Rg~A ~:j~~F~ME~~-~?:.~~~~??:.~~~~??::::::::g:tt
NEW SNITH CORONA DOT "ATRIX LINE •••••••.• • ... ... .. eCALL 

• • • CA8LES • • • 
I 2 > DI BK DR I YES .....•. .. .. . ..••••.••••••.••••.••• •I I>. 00 
C4> Dl8K DRIVES ..• .....• , •• ,., ....... , .... , • •• , ••• 2, . 00 
PARALLEL PAINTER <STD> .•••...• • ....• • •••.•.... . ..• 18 . 00 
A82::S2C •••••••..••..•••... • •... ....•. . .. .......... 915.00 
NULL "ODE" ADAPTER .•.••. ... . .... . .. ...•.•••• •• ••• al9.00 
SPECIAL CA8LES TO YOUR SPEc · s .••••. • • ••• •••• •• .••• eCALL 

• • 9 "18CELLANEOU8 • • • 
CO"PUTEA POWERLINE FILTER& FAON ... . .. .• • ••.• •.•••• 25.00 
"J "- CAT "ODEN 300 &AUD AUTO ANS. DIC ...•••. • • • • • • 109.00 
B"ART CAT NODEN 300 BAUD AUTO ANS/DIAL, DIC •••.• el90.00 
8"AAT CAT "ODE" 1200 8AU~ AUTO ANS/DIAL, DIC •.•• e445.00 
QAEEN OR ANIEft CRT FILTERS .12s· THICK .. .....•.•.• • 9.50 
5 . 1 "EO NOD 3 SPEED - UP KlT • •.•. ....... . . . .. . ... .•• 79.00 
16K "E" KIT llSON8 PAl"E CHIPS> ~ ••••• ••• • •••••• •• •1a.oo 
,41( NE" ICIT 1150N8 PAl"E CHIP8 >•••• • • • ••••• • • • •.• e59,oo
641( ro 128K "OD 4 HE"ORY KIT W/PAL •. • •••••• •••... ••9 . 00 
PRINTER SWITCH. 2 PRINTERS ON ONE CO"PUTEA..••... si.B. 00 

DISKETTE&, IOXE9 OF IO ...... .. . .••..• OPUS •••... YEA8ATI" 
40 TRACK SINQLE SIDE, DBL DENSITY ..•.. el9 ••••• •••. ,.e2~
40 fAACIC DOU8LE SIDE. DBL DENSITY . . . • . •29 ..•.• ...•.. S38 
80 TRACK SINGLE SIDE, DBL DENSITY . ......•........•.. e35 
80 TRACK DOUBLE BIDE, D8L DENSITY .•...•..•.•••• , .••• e43 
40 TA DBL BIDE, DBL DENSITY I FL IPPY l .. •30••.... • . . ..•.. 

ALL PRICES• SPEC ' S SU8JECT TO CHANGE, WITHOUT NOTIC~ .. 

TR•-•o ,. A T•ADE"••• OF RADIO 8HACk - DIV o~ TANDY CO•~ 
A~L T•e-eo · a ~ftO" "cw ··~ CONST•UCTl'.D TO OU• 8P~C 9 QND••€ COV€•ED ev ou• w••••NTY •cc NOTE •ELO•. 

• • • ~AYM«Nf8 • • • 
W£ ACCEPT VllA. MI C. MONEV 

ORD(R9 , AND CHECKI. NOTE• 

••• o~~I VE•v ••• 
~HIP"ENTe A•« MAD(

P•O"PTLY F•Oft 9TOC•. YI• 

CLEARANCE, NO SALES · TA•ES 

NON  C(ATIFICO CMECICS 
AEOUIRE 121 NEEICI FOR IANIC 

UNLl'.9• OTHE~•IB~ NOTl~ICO 

UP!I .. CBtZI'. Pl'.•"t TT INGf . 
OT"~RS. 9EST WAY . COSTS 

AA( COLLECTED ON 9ALC9 
OUTSIDE OF "ICHIOAN. 

··~ 2.3& D' THC D•OER 
TOTAL •UT NOT L[99 TH•N •l 

• • • ~•RRANTY e • • 
VOUll M4•Dw••e' •u•cw•s~ [9 covE•r:o • .., AH NCW •o DAV, 
Ll"IT[D, ~••ti AMO L••o• MAR•ANTV o• THE WA•••HTV o~ 
TM£ fTCN " I MANUFACTURER CONFIR" YOUR r.OV£RA0~ WHEN 
~l•CINO AN o•oE• . CO~l£9 o~ THE WARRANTY ··~ Av••~·•~< 
ON "'F.0U£1T . 

MIDWEST COMPUTER ~HOLESALE 
PO BOK 39278 DETROIT. MI. 48239 
TELEPHONE ORDER LINE C:l13l 525-3040 

10385 DATA _l, 3 , 19,197.175, 14, 17 
10390 DATA 195, 43 ,244,144,242, 48,244 
10395 DATA 12B, 41 , 23,195, 51,244, 41 
10400 DATA 23, 35 , 13,194, 3B,244, 31 
10405 DATA 193,198 , 48, 18, 27, 13,194 
10410 DATA 31,244 , 33, 8,242, 62, 48 
10415 DATA 190,192 , 54, 32, 35,190,192 
10429 DATA 54, 3 2 ,201,205, 68, 70, 33 
10425 DATA 133,246, 17, 0, 0,126,1B3 
10430 DATA 20111,25 4 , 58,208,254, 48,216 
19435 DATA 214, 4 8 ,131, 95, 35, 62, 9 
10440 DATA 199,200 ,235, 41,229, 41, 41 
10445 DATA 193, 9 ,235,195, 89,244, 1 
10459 DATA 8, 61 , 61, 61, 61, 32, 32 
19455 DATA 77, 7 9 , 68, 69, 76, 32, 49 
19460 DATA 4 8, 4 8 , 32, 83, 7 9, B2, 84 
10465 DATA 32, 3 2 , 61, 61, 61, 61, 32 
10479 DATA 82, 70 , 66, 47, 56, 52, 0 
10475 DATA . 8 , 8 , 61 , 61 , 3 2 , 89 , B2 
1111480 DATA 69, 83 , 83, 32, 69, 7~, B4 
19485 PATA 69, B2, 32, 84, 79, 32, 69 
10499 DATA 88, 73, 84, 32, 61, 61, 0 
1111495 DATA 3, 1 , 32, 32, 70, 73, 76 
10599 DATA 69, 78, 65, 77, 69, 32, 60 
10505 DATA 88, 8B, BB, B8, 88, 8B, 46 
10510 DATA 88, 88, 62, 32, 63, 32, e 
10515 DATA 3, 1, 69, 32, j2, 32, 32 
10529 DATA 32, 32, 32, 32, 32, 62, 32 
19525 DATA 61, 32, 32, 32, 32, 32, 32 
1'!53 0 DATA 82, 69, 67, 79, 82, 6B, 83 
10535 DATA 32, 79, 70, 32, 32, 32, 32 
19540 DATA 32, 32, 66, B9, 84, 69, 83 
1111545 DATA 0, 8, 8, 61, 61, 61, 61 
i055111 DATA 32, 80, 82, 69, 83, 83, 32 
10555 DATA 83, 80, 65, 67, 69, 32, 66 
19560 DATA 65, 82, 32, 61, 61, 61, 61 
10565 DATA 0, 5, 1, 83, 7 9, 82, 84 
1057111 DATA 32, 80, 79, 83, 73, 84, 73 
1111575 DATA 7 9, 7 8, 3 2 , 3 2 , 83 , 84, ~ 5 
10580 DATA 82, 84, 61, 32, 32, 32, 3 2 
1111585 DATA 32, 3 2, 32, 32, 32, 32, 32 
10590 DATA 32, 9, 5, 30, 69, 78, 68 
10595 DATA 61, 3 2, 32, 32, 32, 32, 32 
10699 DATA 32, 9, 6, 1, 83, 7 9, 82 
1111695 DATA 84, 32, 60, 65, 62, 83, 67 
1961111 DATA 69, 7 8, 68, 73, 78, 71, 32 
19615 DATA 79, 82, 32, 69, 68, 62, 69 
19620 DATA 83 , 6 7 , 6 9, 7 8, 6 8, 7 3 , 7 8 
10625 DATA 71, 32, 32, 32, 32, 32, 32 
10639 DATA 32, 0, 3, 1, 32, 32, 42 
19635 DATA 42, 4 2, 32, 67, 65, 78, 78 
19649 DATA 7 9, 84, 32, 70, 73, 7 8, 68 
106.45 DATA 32, 4 2, 42, 42, 32, 32, 32 
19659 DATA 32, 0, 3, 1, 42, 42, 42 
19655 DATA 32, 79, 73, 76, 69, 32, 78 
19660 DATA 79, 84, 32, 84, 69, 88, 84 
10665 DATA 32, 42, 42, 42, 32, 32, 32 
19679 DATA 32, 0, 3, 1, 4 2, 32, 82 
19675 DATA 69, 67, 79, 82, 68, 32, 76 
106 80 PAT~ 69, 78, 71, 84, 72, 32, 69 
19685 DATA 82, 82, 7 9, 82, 3 2, 4 2, 3 2 
19699 DATA 32, 0, 3, 1, 42, 42, 32 
10695 DATA 35, 32, 79, 7111, 32, 82, 69 
1071110 DATA 67, 79, 82, 68, 83, 32, 69 
10795 DATA 82 , 82 , 7 9, 82 , 3 2 r 4 2, 4 2 
19710 DATA 32, e: • 

End 
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C•NOTES 

------Etch-A-Screen----
by Richard J. Perry 

When I was a kid, just about everybody I know had an 
Etch-A-Sketch-you know, the flat, red box with a gray 
screen and two knobs that looked like a toy television set. By 
turning the knobs you could draw lines every which way across 
the screen. Now that I've aged, I've gotten more sophisticated. 
I found a way to make an electronic etcher using the Model 
100 and my Basic program, Etcher. 

Etcher lets you create complex graphics on your Model 
lOO's screen (see Program Listing 3). You can access all lhe 
Model lOO's graphics capabilities by positioning the blinking 
pixel cursor and entering Etcher's single-key commands. 
Etcher lets you draw circles, enter text, and produce reverse
video images. You can even store the pictures you create in a 
binary (.CO) file. Etcher also lets you merge images from dif
ferent files. 

Two additional Basic utility programs, Dump and Hexech, 
dump screen images lo a graphics printer and convert binary 
image files to ASCII text files (.DO files) for uploading and 
downloading files via Telecom, the Model lOO's telecommuni
cations program (see Program Listings 4 and 5, respectively). 

Running Etcher 

You execute each Etcher command with a single key
stroke. In conjunction with the line or pixel commands, the 
shift key detennines whether the drawing is in normal or re
verse video by setting or resetting the pixels. 

Pressing the shift key along with a command key resets a 
screen pixel (turns it off). Pressing a command key without 
pressing the shift key sets a pixel (turns it on). This lets you 
move the pixel-sized cursor across the screen or draw a line. 

Table 3 contains a list of program commands and their 
functions for quick reference. 

Pixel C.Ommands 
Pixel commands set and reset individual pixels and move 

the cursor around the screen. Hit the less-than sign to move 
the cursor left, the greater-than sign to move right, the A key to 
move up, and the Z key to move down. 

Line C.Ommands 

Etcher's line commands create lines, boxes, and circles. 
Etcher uses two pixel positions as references points when exe
cuting a line command. 

Use the Mark command (M) to mark the cursor position. 
Then move the cursor to the desired second pixel position and 
press the appropriate line command. 

The C command connects lines that you mark. The B com
mand draws a box. The marked pixel indicates one comer of 
the box, and the current cursor position indicates the opposite 
corner. 

The H command draws a filled box, and the 0 command 
draws an oval. The marked pixel indicates the center of the cir
cle, and the current cursor position determines the radius. 

File C.Ommands 
When you run Etcher, it first prompts you for a file name. 

If the file name you type in exists as a binary file, Etcher loads 
,; See List of Adver tisers on Page 195 

TR ·BO® 
WILL YOU PAY TOO MUCH? 

CAN YOU BUY DIRECT? 

WARRANTY:Ask About Our 

the RADIO SHACK warranty"30 DAYS 
accompanies an R. S. Buy-Back-Policy" 
merchandise sold by us. 

MODEL 2000. 768K 2 DR. 
(10 MEG. HARD DRIVE - BUILT IN). 

SAVE SALES TAX* 
PLUS DISCOUNT 

@ TRADE MARK 'TEXAS RESIDENTS ADD ONLY 4'0 
OF RADIO SHACK 

FORT WORTH COMPUTERS 
~ .,,. 21• 

WE ARE SERIOUS ABOUT SAVING YOU MONEY 

(Located 30 miles from Fort Worth) 

377 Plaza • GRANBURY• NA 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:817-573·4111 
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1 

BASIC 

FOR MODELS I AND Ill 

JUST GOT 

BETTER 


INTRODUCING BASRUM. THE ONLY LINKING 

LOADER & LIBRARY MANAGER FOR BASIC. 

BASRUM is de ·igned to manage the subroutine you wrire and 

use in your Ba ic programs. Like an efficienr fi ling system. 

BA RUM saves you time, energy, and space. Best ofall, it make · 

you r program writing FASTER and EASIER. 

HOW DOES IT WORK? 

RASRUM lets you store your subroutines in " library" files, 

separate from the programs char use rhem. A Y Basic program 

can then use any routine in any file. You can even load up ro 256 

ro utines ro a special, protected memory area and use them 

AFTER you load other Basic programs! Naturally, you can 

replace or delete any routine from memory at any time. 

SUPER BENEFITS! 

NOW you can write a s11hroutine ONCE, store it o n di sk ONCE 

... but use itinANYprogramatANY time, AUTOMATICALLY! 

Load them once, use rhem all day. You can CHAIN rro m 

program co program, ket:ping the existing subro utines, variables, 

and file buffers. Your Basic programs, heing shorter, will LOAD 

FASTER. NEED MORE MEMORY? You can break long 

programs in to sho rter modules and "overlay" rhe mo<lules. 

BASRUM give · you complete <..:onrrol of WHAT is loaded , 

WH EN i t is loaded, and WHERE it is loaded. 

THE NITTY GRITTY. 

BASRU M was designe<l specifically fo r the models 1 and Ill 

fo r u ·e with ;my DOS rhar is compatible with TRSOQSIO. Ir's 

overlay rrucrure require. only the top 1600 byres of memory. 

There is NO LIMIT on the number of working copies. 

Sl~IPLE ENOUCll FOR THE BEGINNER, VERSATILE ENOUGH FOR 
THE PRO: IF }'OU WRJTE PROGRA~IS IN BASIC YOUNEED HASRUiJf. -
TO Money order, check, VISA, MASTERCARD: · 149..50 
ORDER: Specify memory size: 16K 32K 48K 

Sdect di k format: 
Model I: 35 track, single densi ty 
Model lII: 40 track, double density 

Guaranteed co perform as described or your money back. Orders 
are shipped via air, most within 24 hours. A complete manual is 

included. Information qnly? Send self-addressed, 
sramped envelope. 

by Wiley, Inc. ..- 37 

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. 

-- -- . - ----. ·------ . 

C• NOTES 

and displays it on the screen. Use the file name when savin! 
the file with che S conunand . 

The F conunand files the image under a new name. Wher 
the block cursor appears, enter the desired file name and presi 
the enter key. To preserve the screen graphics, che name doe: 
not appear on the screen. 

The L command loads an image from a binary file and merg
es it with the current screen. Press the L key and enter the ftle 
name as you would at the file prompt. 

G is the Dump command . It sends the screen image to th< 
printer by executing the Dump ucility (see Listing 4). This util
ity produces a double-height, double-width image on the 
DMP-100 printer. 

Other Commands 

Tis the Text Entry command. It puts a block cursor on th< 
screen at che current pixel position. Type in the desired tcx: 
and press the enter key. To move the cursor and control re 
verse video in this mode, I used the escape and control codes 
shown in Table 3. 

The Invert command (I) inverts the screen. This sets and re 
sets pixels to create a reverse-video image. · 

E is the Erase conunand . It clears the screen and return: 
control to the beginning of the program. 

Q , the Quit command, ends the program ~d returns con 
trol to the menu. It does not save the screen unage. 

Program Description 

Etcher's main program is a loop in lines 70-100 that con 
frols the cursor's blinking and dispatches the appropriate sub· 
routine to execute the commands you enter. 

The C$ variable in line 60 contains a list of command abbre 
viations. You can modify it to change command symbols or tc 
add new commands. If you press the shift key when entering ~ 
command, the program sets the variable P to zero. Otherwist 
Etcher sets it to - 1. 

The On Error GOTO 410 statement in line 60 facilitates erro1 
trapping so you don't lose the screen image if anything goe: 
wrong during program execution. If an error occurs, line 41( 
makes your Model 100 beep and sends the program to line 70. 

The Clear 256,60829 scatement at the beginning of Etche 
reseives space in high memory to contain a set of machine-Ian 
guage utility subroutines and the binary screen image. I assem 
bled the machine-language routines and placed them into dat< 
statements at the end of the program. These routines allm1 
quick and efficient screen image transfers to and from the 
buffer in high memory. 

Etcher POKEs the machine code into RAM from 60830 tc 
61016. The calling syntax for these routines from Basic ~ 
CALL 60830,A. "A" specifies the routine the prograrr 
should execute and its value ranges from zero to 2. 

The routine at zero copies the screen image to the memon 
buffer. The routine at 1 copies the buffer to the screen, and th< 
routine at 2 mverts the screen image. 

I placed the screen buffer in RAM from 61030 to 62949 us 
ing I bit per pixel for a total o f 1,920 bytes. Etcher saves th_e 
screen RAM image as a binary file . From there you can save 1t 
to cassette. 

The Hexech Utility 

My Basic Hexech utility in Program Listing 5 lets you con· 
vert binary image files to ASCll hexadecimal (hex) representa· 
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·CALL FREE (800) 654-4058· -
"Call For Reduced Prices At Various Quantities" 

~ Verbatim~ DJ§!J:.JJ. 311 Scotcli. 
St" sin -side 230 51" sin side 210 5r sin-side 210 
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"' quad ~ quad dbl-den. 

I . 	 3so
8.. 	 sin-side 260_ 8.. s_in -side 30s 8" db ·side 

sin-den. sin ·den. dbl· den. 

8.. sin ·Side 290 8.. sin-side 315 ~AA~ 
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8.. dbl ·s1de 400 Disk Minder 
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tion that you can up- and download via Telecom. The binary 
files require 1,926 bytes for storage; the ASCII equivalent re
quires 3,873 bytes. Since Etcher doesn't access this utility, you 
musl load and run it from the main menu. 

The Dump Utility 

Etcher'. G command prints the screen display by executing 
the Dump utility in Listing 4. If you have a Radio Shack 
D!VlP-100 printer, you can use Dump.BA to create a machine
code Dumpbinary file that you can call from Etcher. 

Dumpbinary loads into RAM from 61900 to 622()(). You can 
call it from Basic by typing CALL 61900. If you don't have the 
Dumpbinary file in RAM, Etcher ignores the G command. 

If you have a printer other than the D!VlP-100 and you have 
the necessary software to dump screen graphics, modify line 
360 in Etcher to call your routine.• 

Richard J. Perry teaches electrical engineering at Villanova 
University. He is the co-founder ofSecure Systems Inc. (P.O. 
Box JU, lllue Bell, PA 19422), which provides encryption pro
grams for the Model JOO and other computers. Write to him at 
V~llanova University, Department of Electrical Engineering, 
Villanova, PA 19085. 

Program Listing 3. Etcher. 

10 REM ETCHER by Richard J. Perry 
20 CLEAR256,60829:SCREEN0,0:DEFINTA
Z:READX,Y:FORK=XTOY:READZ:POKEK,Z:NEXT:O 
Nl::RRORGOT0420 
30 LINEINPUT"File:";F$:IFF$=""THEN400 
ELS EZ =- 4516:POKEZ,LEN(F$) :FORK=lTOLEN(F$ 
) :POKEZ+K,ASC(MID$(F$,K,l)) 
:NEXT :LOADMF$:CLS:CALL60830;1 
40 DEFINTA-Z:GOT060 
50 PRINT@280,"Box? ";:!=INSTR( 
" YyNn" ,INPUT$(1)) :IFI=0THEN50ELSECLS:IFI 
<3TH ENL INE(0,0)-(239,63) ,l,B 
60 ON ERRORGOT0410:X=l20:Y=32:M=0:P=0: 
Q=0 :C =0 :C$ =",<.>aAzZmMcCbBhHoOiitTsSfF 
lLgGeEgQ" 
70 C=C+l:IFC>20THENC=0:IFQTHENPRESET(X,Y 
) : Q=0ELSEPSET (X,Y) :Q=-1 
80 A$ =I NKEY$:IFA$=""THEN70ELSEI=INSTR( 
C$,A$) :IFI=0THEN70ELSEQ=0:IFPTHENPSET( 
X,Y)ELSEPRESET(X,Y) 
90 IP1 <23THENP=-(IMOD2) 
100 I = (I+l)\2:0NIGOSUB110,130,150,170 
,190,200,22~,240,260,290,300,320,320,370 
,360,390,400:GOT070 
110 X=X-l:IFX<0THENX=239 
120 RETURN 
130 X=X+l: IFX>239THENX=0 
140 RETURN 
150 Y=Y-l:IFY<0THENY=63 
160 RETURN 
170 Y= Y+l:IFY>63THENY=0 
180 RETURN 
1 90 M=- l:Xl=X:Yl=Y:RETURN 
200 IFMTHENLINE(Xl,Yl)-(X,Y) ,-P 
21'1 RETURN 
220 IFMTHENLINE(Xl,Yl)-(X,Y) ,-P,B 
230 RETURN 
2 40 IFMTHEN LINE(Xl,Yl}-(X,Y) ,-P,BF 
250 RETURN 
260 IFNOTMTHENRETURNELSER!=SQR((X-Xl)-2+ 
(Y - Yl} ·2) :Y2=Yl:X2=Xl+R!+.5:IFX2>239 
THENX2=239 

1.1.\l ing J am1im1t·.~ 
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270 FORZ!=0T08*ATN ( l)STEP.25:X3=Xl+R!* 

COS(Z!)+.5:Y3 =Yl+R! *SIN(Z!)+.5:IFX3 < 

240ANDX3>=0ANDY3<6 4ANDY3>=0THENLINE( 

X2,Y2)-(X3,Y3} ,-P: X2=X3:Y2=Y3 

280 NEXT:RETURN 

290 CALL60830,2:RETURN 

300 E$=CHR$(27) :PRI NT@40*(Y\8)+ 

X\6,E$"V"E$"q": 

310 A$=IN~uT$(1) :IFASC(A$) 

=13THENPRINTE$"W"E $"q"E$"Q";:X=6*POS(0) 

:Y=8*C~RLIN:RETURNELSEPRINTA$;:GOT0310 
320 CALL60830,0:P$ ="":IFI=l3THEN350 
330 Z=-4516:FORK=l TOPEEK(Z) :F$=F$+cHR$( 
PEEK(Z+K)) :NEXT 
340 SAVEMF$,61030, 6 2949 
350 A$=INPUT$(1) :I=ASC(A$) :IFI=l3THENIF 
F$=""THEN330ELSE34 0 ELSEF$=F$+A$:GOT0350 
360 LOADM"DUMP":CALL61900:GOT040:REM 
This line can be r e placed by a simple 
RETURN if you do n o t have a DMP-100 
printer 
370 F$="" 
380 A$=IN~UT$(1) :I=ASC (A$) :IFI<> 
13THENF$=F$+A$:GOT0380ELSELOADMF$: 
CALL60830,l:GOT040 
390 CLS:GOT020 
400 CLEAR256,MAXRAM: MEN U 
410 BEEP:RESUME70 
420 IFERR=52THENRESUME50ELSEBEEP 
:RESUME30 
430 DATA-4706,-452 0 , 25 4,3,208,lll,38,0 
,41~17,174,237,25,94,35,86,213,201,180,2 
37,9,238,60,238,205 , 73,66,33,102,238,30, 
1,22,1,205,211,237,20,62,41,186,194,190, 
237,28,62,9,187,194,188 
440 DATA237,205,78,66,201,213,235,205 
,124,66,235,62,l,50,243,255,62,10,6,l70, 
5,194,226,237,61,194 , 224,237,62,47,50,25 
5,237,58,242,255,183,194,249,237,50,255, 
237,17,236,255,6,6,26,0 
450 DATA119,35,19,5, 194,254,237,209 
,201,33,102,238,14,0 ,2 2,0,121,7,7,7,95,6 
,8,126,229,15,210,38,238,245,197,213,205 
,76,116,209,193,241,28,5,194 , 25,238,225, 
35,20,62,240,186, 194 
460 DATA16,238,12,62,8,185,194,14,238 
,201,205,180,237,33,102,238,30,8,22,240, 
126,47,119,35,21,194,70,238,29,194,68,23 
8,205,49,66,205,9,238,201 

End 

Table 3. Command and function reference table for Etcher. 

Command Func1io11 

A Move cursor up 
Left arrow Move cursor left 
Right arrow Move cursor right 

Shift Use with o ther commands for reverse-video 

z Move: cursor down 

Line Commands 

B Draw a box 


c Connect pixels 


H Draw a filled box 


M Mark pixel position 


0 Draw an oval 


Table continued 



__ 

C•NOTES 

Toblr continued 

Command Function 

File Conunands 

F Save image to new name 

G Print screen 

L Load me over curren1 screen 

s Save screen to current file name 


Other Commands 

E Erase screen 

I lnven screen 


Q Quit 

T Text entry mode 

Escape and Control Codes 

ESC/A Cursor up 

ESC/B Cursor down 

ESC/ C Cursor right 

ESC/D Cursor left 

ESC/P Reverse video on 

ESC/ Q Reverse video off 

CTRL/ J Cursor down 

CTRL/K Cursor home 

CTRL/L Clear screen 


Program Listing 4. Dump 111i/i1y for printing 0111 the screen displuy. 

l REM DUMP.BA by Richard J. Perry 
2 CLEAR256, 61899 :DEFINTA
Z:READX,Y :FORK=XTOY :READZ:POKEK,Z:NEXT:S 
AVEM"DUMP ",X,Y,X 
10 DATA-3636 , -3276,33, 73,242,22 9 ,42 
, 57 ,246,34,117,247,33,l33,246,6,240,l7 5, 
119,35,5,194,220,241,62,l8,205,63,l09,21 
6,20 5 ,73,66,30,l,33,l23,242,54,l,35,35,5 
4,6,35,54,7,33,l64,242 
11 DATA54 , 8,l05,96,242,33,l23 , 242,54 
,254,35,35,54,l,35,54,l5,205,96,242,33,l 
23,242,126,183,31 , 119 , 35,35,35,l26,254,l 
5,194 ,37,242,54,0,l95,50,242,l83,l94,46, 
242,54,7,195,50,242 
12 DATA43,126,60,ll9,33,l64 , 242,l26 
,61,119,28,62,9,187,l94,l3,242,29,33,l64 
,242,54,l,205,96,242,201,62,30,205,63,l0 
9,218,73,242,62,13,205,63,l09,42,117,247 
, 34,57,246,205,78,66,201 
13 DATA62,2,50,119,247,22,l ,3 3,l33 
,246,205,251,242,14,6,213,229,33,l22,247 
,126,3 5,34,120 , 247 , 225,230,0 , 6 , 0,0,5,l94 
,126,242,182,95,58,ll9,247,61,l23,202,l5 
0,242,7,7,7,205,226 
14 DATA242 , 195 , 172 ,242,205,226,242 
,122,15,87 , 229,42 , 120,247,43,126,225,6,0 
,183,31,5,194,165,242,ll9,122,246,128,20 
5,63,109 ,212,63,109,210,l87,242,209,225, 
201,35,229,42,120,247,13 , 194,116,242 
15 DATA225,209,20 ,62, 41 ,186, l94,l06 
, 242 , 62,13,205,63 ,l 09 ,210,215,242,225,20 
l,58,119,247,61,50,ll9,247,l94,l01,242,2 
01,7,22,0,6,4,95 , 122 ,7,7, 87,l23,7 , 95 , 210 
,246,242,122,246,3,87 
16 DATA5,l94 ,232,242,201,229 ,213, 235 
, 205 , 124,66 , 62,l,50,243,255 ,62,1 0,6,l70, 
5,194,10,243,61,194,8 ,243,62,47, 50,42,24 
3,58,242,255,183,194,33,243,50,42,243,l7 
, 236,255,33 ,1 22 ,247,6 
17 DATA6,26,0,119,35,19,5,194,41,243 
, 209,225,201 Em/ 
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Program Listi11g 5. Hexech binary hex file conversion utility. 

10 REM HEXECli by Richard J. Perry 
20 CLEAR256,61009:DEFINTA-Z 
30 CLS:PRINT@l22,"Convert <l> to hex, < 
2> from hex":PRINT@280,"Select:": 
40 N=VAL(INPUT$(1)) :IFN<lORN> 
2THENB~EP:GOT040ELSECLS:FILES:LINEINPUT" 
Input:":F$:0NNGOT0110,140 
50 A$="":K=X-16*(X\16) :IPK>9THENK=K+7 
60 A$=CHR$(K+48) :K=X\16:IFK>9THENK=K+7 
70 A$=CHR$(K+48)+A$:RETURN 
80 K=ASC(LEFT$(A$,l))-48:IFK>9THENK=K-7 
90 X=K*l6:K=ASC(RIGHT${A$,l))-48:IFK> 
9THENK=K-7 
100 X=X+K:RETURN 
110 LOADMF$: DEFI!llTA-Z: LINEINPUT"Output:" 

:F$:0PENF$FOROUTPUTAS1 
120 Z=-4507:FORI=lT016:FORJ=lT0120:Z=Z+ 
l:X=PEEK(Z) :GOSUB50 : PRINTtl,A$::NEXT 
:PRINTl11, • 11 :NEXT 
130 CLOSE:CLEAR256, MAXRAM:BEEP:END 
140 OPENF$FORINPUTAS1: 
LINEINPUT"Output:": F$:Z=-4526:POKEZ,LEN( 
F$) :FORK=lTOLEN(F$) : POKEZ+K,ASC(MID$( 
F$,K,l)) :NEXT 
150 Z=-4507:FORI=lT016:FORJ=lT0120:Z=Z+ 
l:A$=IN~UT$(2,l) :GOSUB80:POKEZ,X:NEXT: 
A$=IN~UT$(2,l) :NEXT 
160 CLOSE:BEEP:F$="":Z=-4526:FORK=l 
TOPEEK(Z):F$=F$+CHR $ (PEEK(Z+K)) 
:NEXT:SAVEMP$,61030,62949 

End 

RAM FILES 


Alternative to Uploading 
The article "Uploading Text to WordStar" (August l983, 

p. 210) discusses the disadvantage of using Telecom to upload 
files: It inserts carriage returns where none existed before. 

The author's program solves the problem by transmitting 
the text as typed , without extra carriage returns. This slows 
transmission, however, so that a computer set at 19,200 baud 
actually transmits at 1,200 baud . 

One way to solve this problem is to use Telecom for trans
mission and then eliminate the extra carriage returns on the 
receiving end. In WordStar, use the search and replace func
tion (AQA) to search for APAM (a caiTiage return character). 

Replace it with AN, a carriage return/line feed sequence. Do 
a global search ai1d replace without query (options G and N). 
Speed up the search and replace operation by typing AX. 

If your original text uses a double caniage return to denote 
a paragraph, eliminate the extra carriage returns and save the 
ones you type. To do this, turn your double carriage returns 
into double carriage retum/ line feed sequences by searching 
for APAMAPAM and replacing it with AN"N. 

Remove all carriage returns by searching for "PAM. Then 
replace all line feed characters with carriage return/line feed 
sequences by searching for APA J and replace it with N. Use the 
Reformat Paragraph command ('B) to insert soft cai1iage re
turns according to the margins. 

Another method is to use an undocumented feature of the 
Text Save command (F3) . Use Text to open the file you want 
to save, then press the F3 key. After the Save to: prompt, type 
COM:parameters, where "parameters" is the parameter list 
for the RS-232 port. 

You can use Telecom's Stat command to see what RS-232 
parameters you've been using. I use 97I1E to transmit at 
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19,200 baud by typing COM:97I1E. This lets you send the fik 
without inserting carriage return characters and without hav· 
ing to use a separate program. 

Warren H. BuskE 

Det. Wobeck Box 5683 


502d ASA Bn. 

APO, NY0974; 


The Bottom Line 
Radio Shack's Personal Finance programs for the Model 

100 lack many useful featurt!s. 
My patches in Prograi11 Listing I calculate budget totals for 

the ACCTM.BA program so you can see how budget chai1ges 
affect your total. 

Pressing the F6 key displays the budget total. Pressing any 
other key returns control to the ACCTM menu. 

Brad Alan Wright-Hu/ell 
500 S. 4th St., Apt. C!i 

Morton, IL 6155C 

Program listing I. Palchesfor ACCTM.BA . 

11 ONERROR GOT00:INPUTi l ,N: I FN =0THEN12ELSEBA=0 
: FORX=l TON: FORY=l T03 : INPUT#l, A$ (·X, Y) : 
NEXTY:BA~BA+VAL(A$(X , 3) ) :NEXTX 
14 GOSUB50:KEYON: 
ONKEYGOSUBS000,6000, 7000,70,75,8000,16,80 
30 GOSUB 3l:PRINT@280, 
"Add Edit Rem Wtpe Wram Tot PF "1 
:RETURN 

http:ACCTM.BA
http:ACCTM.BA


RAM FILES 

Listing I co11lim1ed 

52 00 FORF5=2T03:B=F5:A=Q:GOSUB36:A=N:GOSUB40 
:GOSUB55:B$=T$:GOSUB56:A$(N,B)=T$:NEXT FS 
:BA=BA+VAL(A$(N,3)) :B=l:J=0:IFN=lTHENP=l:S=l 
:BEEP:GOT05505 
6005 A$(A,B)=T$:GOSUB55:GOSUB20:GOSUB18 
:IFB>lTHENIFB=3THENBA=BA-VAL(Ql$) 
:BA=BA+VAL(A$(A,3)):RETURNELSERETURN 
7100 BA=BA-VAL(A$(A,3)):FORX=ATON:FORY=lT03 
:AS(X,Y)=AS(X+l,Y) :NEXTY,X:IFA=NTHENA=A-1 
:IFA=0THENA=l:P=l:S=l 
8000 PRINT@280,CHR$(27);"K";"TOTAL BUDGET"; 
:PRINTUSING"$$ #i# ,###.##":BA: 
8010 K$=INKEY$:IFK$=""THEN8010ELSEGOSUB30 
:RETURN 

F.nd 

Improved Gas Mileage 
You can modify Gas.BA from my article, "Gas/Oil Mile

age" (July 1983, p. 170), to keep a running record of your gas 
costs by typing in the line changes in Program Listing 2. 

Beve Woodbury 
Technical Editor 

80 Micro 

Program Listing 2. Modifications fur Gas.BA . 

90 DIMDD(L+l) ,Y(L+l,4) :INPUTH,Y(0,2) 
130 FOR K=0T04 
195 PRINTB;"3. TOTAL GAS COST" 
200 PRINTB;"4. PRINT OIL USAGE":PRINT 
240 ONZGOT0250,500,592,600 
425 Y(N,4)=P*Q 
470 FORK=0T04 
592 FORK=lTON 
593 TG=TG+Y(K,4) 
594 NEXT 
596 PRINT:PRINT"TOTAL GAS COST";:PRINT 
USING"$$UU. U" ;TG 
598 GOTO 710 

£11<1 

Around in Circles 
You can reduce the time needed to plot the circle in Emmett 

Carmody's pie chart program ("Graphic Results," April 
1984, p. 188) by making these minor changes: 

30 FOR A =0 TO 1.57 STEP .I 

45 RI= R•COS(A):R2 = R•SIN(A) 

50 PSET(197 + Rl,32+ R2):PSET(l97-Rl,32- R2) 

55 PSET(l97 + R2,32- Rl):PSET(l97 - R2,32 + RI) 


The revised program plots opposite points on each quarter 
of the circle each time through the loop, and plotting time 
drops from 16 to 4 seconds. 

Michael Shrout 
200 N. 35th Ave. #98 

Greeley, CO 80631 

,,, See List ol Advertisers on Page 195 

Is BASIC holding you back? 
pC won't. 
Alleg ro Software presents pC. a st ructured. h igh -level language and compiler designed 
to meet your TRS-80 programming needs. pC is simple. fast and effi cie nt. And its 100• 
vage manual includes an e.11.cellenl tutorial in troduction to structured programminy. 

Other pC features: 

• 	 Fast, onc -slcp operation 

• 	 pC programs run up to 50 times faster than comparable BASIC programs 

• 	 pC generates optimized Z80 native code - no need to struggle with assembly 
lanouaoe 

• 	 programs can be compiled separately - create your own program l ibraries 

• 	 comes with a l ibrary of over 60 functions. supporting disk files, graphics 
memory management, strings, device- independent 1/ 0 and 1/ 0 redirection 

• 	 pC subroutines can be called from assembly language, and assembly-language 
subroutine!; can tle called from pC 

• 	 r un time l ibrary requires less than 2K o f memory 

• 	 no royalties to pay on pC programs you sell 

• 	 comes with free machine-language arcade game - with source code! 

Requires TRS-80 M odel I/ Ill. 2 disk droves. 4BK 

pC Compiler ..... . . . . . ... . .... . .. . ... . .. . . . . . . .. .. . . . . . .. .. ... . . .• . . . . $99.95 


And fo1 after hours .. . 

Sam Steal and the Stone Girl 

The Place: A city like any other - on ly more so 

The Time: August 17, 1940 

The Man: Sam Steele - a private dick w ho could use a litt le folding green. not to 


mention some luclc.I 

It all starts with n coll from one of the city"s most prominent and influent ial cit izens. 

Th~reaher i t 's a rcn.:e against time tu solve the case. If you don't. someon~ is going lo die 

- maybe you! 


Sam S1eele and the Stone Girl 1s a p~ivate -eve adventure game 

Sa m Steele and the Stone Girl ..... 524 .95 


Alleg ro Software 
P.O. Box 6593, Station J 

.,.. 369 0 11awa. Ontario. Canada K2A 3Y7 

Above prices in Canadian fu nds. Add SJ.00 per order for shipping and handling. On1ario 

res idents add 7% ~ale$ tax. Visa and MasterCard accepted . No CODs. please . 


TRS -80 is o trodcmork of Tondy Corp. 

INTEll/BVRNER
EPROM-EEPROM-MICROCOMPUTER PROGRAMMER 

UNIVERSAL PROGRAMMING CAPABILITIES 

AT AN AFFORDABLE PRICE 


• Ultra Fast Programming - 2716's in 16 Seconds 
• Programs & Verifies BK thru 256K Single Voltage EPROMs 
• Erases, Programs & Verifies 2815/16 /17 EEPROMs 
• Programs & Verifies 8748 and 8751 Series MICROCOMPUTERS* 
•Programming 	Chracterlstlcs Selected by Convenient 


Personality Jumper Plug (DIP Header) 

•Program, Verify, Status, & Diagnostic Display with Tricolor LED 
•Serial Interface - 3 , 4 . or 5 wire - 1200 to 19200 Baud 
• Supports XON/XOFF and READY/BUSY Protocol!! 

NO SPEciAL SOFTWARE REQUIRED. Transfer disk files (Intel Hex Format) ro EPROM 
with your system's line printer or modem soft\varc. T ransfer EPROM contents to disk file 
In Intel Hex Format wilh your sys l ~m·s modem software. Or use the supplied software •• 
10 transfer any binary or ASCII file to/ from EPROM. 

PROGRAMS: 
275S 27 16 27 129 27C l 6 S711' 8718' 

2516 2732 27128A 28 1S 8742 " 8749" 

2532 27'.J'.lA 2n56 '.l816 87 ~1 ' 


?.!lM 27 h4 MS7h4 2~1 7 R7!i5" 

'Requires low c~t pt>r5<lnal1tv adapli'f 


SOFTWARE AVAILABLE FOR:•• 
CP/M S)i~ l~ms o n S" SSSD · many 5!4 formal s 

TRS-80 Modol I & Ill TRSDOS 

Hoath H8/H89 HOOS & CP/ M 

l tNl"IH zqo $1 1. 100 CP/ M • llOO 7.DOS 

KAYPRO ti/ IV 

IBM PC·DOS 


lntelliBurncr Pr~r11mmli'f with SQi1u.•.u1> ~ 269.00 

RS-2.:S1. l nrPri:nnn'?(I Cable 9.00 


Low Cost 11 Dum8u.rncr" serial 
programmers harness the power of your 
personal computer with the supplied 
software for full programming 
capabllltles : 
OumBumcr II Programmer fo r 28 Pin and 

24 Pin EPROMs and EEPROMs(with Softw.iral S 189.00 
OumBumer II BMe PC Board. J'lan~ &. Solri.&r<ir"!' :i"J on 
lhK.(.i1 KL>umKumerlor2 4 f>in f..P'R()Ms(wifh Soltw<11rl 139.00 
16K/32KDumBumerPC8oard. P\ans. & SofN.·au! 25.00 

AOC! sz.oo sruoomo & Hanalmo: c.O.O.s ac:ceDtect Foreign Ora a rs aao reau1rea oos1aae. Scecirv Environment ana M&ala 
Roquhc~nl~ H8. H89. Z1 00 a111 TM Healh/Zenilh; CP/ M i$ "l'" M Olgltal Rc~c:i rc h . TRS-00 Model Ill Is TM Tandy Corp 

IBM·PC and PC-DOS ate TM lntematlonal Bus lnc~ MOChtn(I Q. 
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poss CUSTOM £LECTRONICS 

1307 Darlono Way-Suite Al2 

Boulder City, Nevada 89005 

PHONE (702) 293-7428 

.,.. 370 

http:SQi1u.�.u1
http:27'.J'.lA


Lazy 

Writer 


' 'LAZY WRITER is proof that simple 

and powerful can co-exist. It is 

among the easier word processing 

packages to learn. It's one of the 

few that allow you to sit down and 

begin entering text a few minutes 

after loading the software. " 


Interface Age 
- DAVID D. BUSCH 

FOR Model I. Ill - 64 Character screen Max-80. 
Mode IV 80 Choracter screen for use woth 
Model Ill DOS or TRSOOS 6 . . . $17.5.00 
rH .... lltl" .... I tr. 1a ~ ·m..i r~ •JI TAN01' IN C 

ATTENTION VI0-80 OWNERS 

If yo11 've installed a Holmes Engineering 

VID-80 board rr1your Model Ill . now you can 

use the Lazy W rr tc r word processor and get 

80 x 24 c l1aracters Works on any Model Ill 

DOS 


LaLy Wrrter for VID-80 .. .. $175.00 

Z80 MATH ROUTINES ! ! 

VPM Malh Pak provides multiple precision 

fl oa ting point matl11oul1nes on Z80 and 8080 

code Use on youo own programs and pay no 

ooyalty of resold. Commented source code on 

EDAS format. demo program. and instruc

tions. Zeus Editor / Assembler os the perfect 

companion 


VPM M;ith Pak . . . . . . $69.95 
ZEUS Editor/Assembler . . $79.99 

BASIC LAZVFONT 
If you can wrote an LPRINT statement and 
you have an Epson or Prownter prrnter. you 
can use the new BASIC version of LazyFont 
Co ..,dft:d a:; a driver for Lazy Writer. LazyFont 
can now be combined with BASIC programs 
to pnnt custom graphics Cr~te your own. 
use GEAP fonts. or use the eight FREE 

.£.ONTS-lha1 c0U1e.With..Laz:yFonl...C.omes on r- r
mono MULTIOOS 

BASIC version LazyFont .. . $49.95 

Alpha.Bit Communications, Inc. 

13349 M ichigan Ave. 


Dc.:irborn. Michigan 481 26 

(3 13) 581-2896 

MasteoCard/ Visa Accepted 

,,..476 

listing runlin11td from p. 78 

73E5 18C8 05310 JR SOCKET. 
73E7 010131 0S320 P40 LD BC, 319111 
73EA 218001 0S330 LO HL , 180H 
73ED 1 8C3 05340 JR SOCKET 
73t:t' CDDF71 OS350 COHH CALL SCTM 
73F2 CDC90l OS360 CALL CLS 
73P5 218/\7 5 05370 ERR Lil HJ.. ,CMO 
73F8 CD4475 053 80 CALL WRl'fE 
73FB 3Ale3 8 053 90 LOP9 LO A, (3810H) 
7JFE H/ 05400 OR /\ 
73PF 20Fll 05<10 JR NZ,LOP9 
7 401 CDOD75 05<20 CETCHD CALL INPUT ; LOADS IN 2 BYTE COMMAND 
7404 78 05430 LD A,B : B=FIRST CHR ,C• 2ND CllR 
7 405 FE50 05440 CP ' I' ' 
7407 286A OS4SO JR z , PBOARD ; PRINf P . C. B TO PRINTER 
7409 FE43 05460 CP ' C ' 
7408 2845 05470 JR Z,CLP ; CLEAR ALL PICTURES 
7 400 FE53 OS480 CP 'S' 
740 F 2 84C 054 90 JR z , SPEED ; CHANGo DRAWING SPEED 
7411 FE45 05500 CP ' E ' 
7413 CA2D40 05Sl0 JP Z ,4 02DH ; 005 R&T\.I RN 
7 416 PE'4 05520 CP 'D' l DARK PIHNT 
7418 2814 05530 JR Z , DARK 
74111 PE4C 05540 CP ' L ' ; LIGHT PRINT 
7 41C 2822 05550 JR Z,LIGRT 
7 41£ )EGO 0S560 ERRl LD /\,13 
7420 <.:DllUO 05570 CALL 3311 
7423 219975 OSS80 LO H.L , ERROR 
7426 CD4475 05590 CALL WRITE 
7 429 2 t 8A75 0560 0 .LO HL , CHD 
742C l 8C7 05610 JR ERR 
742E 0618 05620 DARK LO B,27 
7430 CDBE72 05630 CALL PIUNT 
7'33 061F OS640 LO B, 31 : HOLll PRINT 
7 435 CDBE72 05650 CALL PRINT 
743 8 CDE671 05660 CALL HTSC 
7435 ED5BFE7P 05670 LO DE, (Y) 
743F C9 05680 RET 
7440 061B 05690 LICHT LO B, 27 
7442 CDBE72 057 00 CAl.L PRI NT 
7445 06 2 0 05710 LO B, 32 : END BOLD 
7447 CDBE72 05720 CALL PRIN'l' 
7 44A CDE671 05730 CALL MTSC 
7440 EDSBPE7Y 05740 LO DE , (Y) 
745 1 C9 05750 RET 
74 S2 CDD472 0 5760 CLP CALL CLH 
7 4 55 CDE67] 05770 CALL MTSC 
7458 ED~BFE1F W5160 LO DE , (Y) 
74SC C9 05790 RET 
745D 79 0580 0 SPEED LO A, C 
74 5E D630 05810 SUB 30H 
'1460 281lC 115820 JR Z , ERRl 
7462 32F97F U5830 LO (SPD) ,A 
7465 CDE67 1 05840 (;ALL MTSC 
7468 ED5BFE7F 05850 LO llt: , (Y) 
746C 3Al038 0586 0 LOP15 LP Jl,(3 810H) 
746F Bl 05870 OR A 
7470 2GFA 05880 JR NZ ,LOPlS 
7472 C9 0 5 890 RET 
7473 79 0 5 900 PBOARD LO A, C • · 
7474 FE41 05910 CP 'A ' ; ALL SID ES 
7476 280A 05920 JR z ,ALL 
7478 PC3l 05 930 CP 'l ' ; lST SIDE 
747/\ 281C 05940 JR Z , ON~ 

747C FE32 05950 CP ' 2 I ; 2NO SI DE 
747E 282E OS96A JR z ,n.:o 
7480 l89C 0597U JR ERRl 
7482 210008 05980 ALL LO HL , 8080H START ADDRESS 
7485 224172 05990 LO (PST) ,HL STORE IT 
7488 3ECO 06000 LD A, OCOH END ADDRESS 
748A 327E72 U6010 t.D IP!lD) , A STORE IT 
7480 CD2P72 06020 CALL SCRPT PRINT TO PRINTER 
7490 CDE671 06030 CALL HTSC 
7493 ED5on;7F 06040 LO DE , (Y) 
74~7 C9 06DS• RRT 
7498 210080 06060 ONE LD HL , 9oontt 
7498 224172 06070 LD (PST) , HL 
749E 3EAO 06080 LD 11,0AOH 
7 4110 327£72 U609U l.D (PND),11 
74113 CD2P72 06100 CALL SC:RPT 
74A6 COE671 061 10 CALI. MTSC 
7 4A 9 £058FF.7F C6120 LD DE , (Y) 
74110 C9 C6l3 0 RET 
7411E 2100110 06140 TWO LO HL ,OAOOO !I 
74Bl 22 4172 06150 LO (PST) , Ht. 
7484 l~CO 06160 LD A,OCOH 
7486 327~72 06170 LD (l'ND) ,II 
7489 CD2F72 06180 CALL SCRPT 
740C COE671 06190 CALL HTSC 
74BF ED5BFE7P 06200 .LD DE , (Y) 

- - 7.4.C.l-C 9 _ 
74C4 CS 

_ .QJillJJ 
g622D PUT 

RET 
PUSH ----SC -  - - - - - - - - -

74CS 7E 06230 PUTl LO A , (HL) 
74C6 12 06240 LO (0£) ,A 
74C7 23 06250 INC HL 
HC 8 13 06 260 INC DE 
74C~ 7B 0627U LO A,E 
74CA EGCD 86280 AND DCOH 
74CC BB 06290 CP £ 
74<.:U CCD 474 06300 CALL Z, EDCE : SOCKET IS OFF t:OGE OF SCREEN 
7400 10P3 06310 llJNZ PUTl 
7402 Cl 86320 POP BC 
7403 C9 06330 Rt:'J' 
74 0 4 lB 06340 EDGE DEC DE 
7 4U S ES 063S0 PUSll !IL 
7406 cs 06360 PUSH DC 
7407 05 ~6370 PUSH OE 

Listlrtg rn nrirwt!d 
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li.Jrlng continutd 

7408 3£02 06380 LO A, 2 

740A C07771 06390 CALL MOV HOVE SCREEN RIGllT 

7400 3M'P7t' 86400 LO 11,(X) 

74£0 0602 064U SUll 2H 

74£2 32PF7F 06420 LO (X) ,A 

74E5 01 86430 POP OE 

74£6 Cl 06440 POP BC 
 Join the
7 4E7 El 06450 POP HL 

74E8 C9 06460 RET 

7 4E9 CS 06470 GETAO PUSll BC 

74EA 3AFE7F 06480 LO A, (Y) 

HEO 0600 06490 LO 8 , 0 

74EF FE03 06500 NOT CP 3H 

74Fl 3806 06510 JR C, GOTB 
 parade
74F3 30 06528 DEC A 

74F4 30 06530 DEC A 

74PS 30 06540 DEC A 

74F6 04 06550 INC B 

74f"7 18F6 06560 JR NOT 

741'9 05 06570 GOTB DEC B 

74Pll 05 06 560 Ot!C B 

74FD 21003C 06 590 LO HL,3COOH 
 to
74F£ 3Af'F7 f 06680 LO A , (X) 

7501 lf' 06610 RRA 

7502 85 06620 ADD A, L 

7503 6P 06630 LO L,A 

7504 114080 06640 LO ·OE , 40H 

7507 19 06650 ADOR ADO HL , OE 

7508 UFO 06660 DJNZ ADOR 

75811 EB 06670 EX DE , HL 

750B Cl 06680 POI' BC 

758C C9 06690 RET 


06700 ; INPUT TWO CHR INTO B,C AND RETURN 

7500 CD1675 06710 INPUT CALL SCN 

7519 47 06720 LD B,A 

7511 CD1675 06730 CALJ. SCN 

7514 4F 06740 LO c , 11 

7515 C9 06750 RET 

7516 CD2BOO 06760 SCN CALL 2BH LOOK AT KEYBOARD 

7519 B7 06770 OR A 

751A 28FA 06780 JR Z, SCN 

751C FESS 06790 CP ' X' 

751E 2804 06800 JR Z,EXl'I' 

7520 C033 00 06010 CALL 33H PRINT IT 

7 523 C9 06 820 RET 

7524 El 06 830 EXIT POP HL 

7 525 El 06 840 POP HL 

7526 COE671 06850 CALL MTSC 

7 52 9 E05BFE7 F 06 860 LO OE, (Y) 

7521l C9 06 87 0 RET 


06 880 ; IN'l'RUPUC'rION TO THE PROGRAM 

752ll 21407 5 06 890 INTRO LO HL,TITLE 

7531 C044 75 06 900 CALL WRITE 

7 53 4 0603 06 910 LO B, 3H 

7536 cs 06 920 PAUSE PUSH BC 

7537 OlFFFF 06 930 LO BC , Ot' t' FFll 

753A CD60 00 06~ 4 0 CALL 6011 

7530 Cl 06 950 POP BC 

753£ 10P6 06 9~0 DJN Z PAUSE 

7540 COC90 1 06970 °CALL CLS 

75 43 C9 06980 RET 

75H 7£ 06990 WRI 'l'E LO A, (Hf,) 

75~5 B7 07000 OR A 


7546 CB 07010 RET z 

7547 CD3300 07020 CALL 33H 

754A 23 "70J0 INC HI. 

754B 18F7 07040 JR WRITE 

7540 50 07050 TITLE OEPH •r . c . Board Drafters Aid. Vl.l 1983. 

754£ 2E 

75 4F 43 

7 550 2E 

7551 20 

7552 42 

7 553 6F 

7554 61 
 ecluca1ional 
7555 72 

7556 6 4 

7 557 20 

7559 44 
 software7559 72 

75511 61 

755B 66 

-,55c 74 Send for free catalogs 
7550 65 

755E 72 
 • TRS-80 Color Computer 
755F 73 

7560 2U 
 • TRS-80 Model lll 
7561 u 

7562 69 

7563 6 4 

/564 2E 
 telephone
7565 20 

7566 56 
 us at7567 31 

7568 2t: 

7569 31 
 1-800-MICRO-ED 
75611 20 

7 56B 20 

756C 31 

7560 39 

756E 38 
 Micro-Ed Inc. 
756F 33 

7570 OA 07060 OEFB 10 
 P.0. Box 444005 
7571 20 07070 DEFM By Jim Clark ' 

7 572 2 0 
 Eden Prairie, MN 55344
7 573 20 

,,,. 434 7 574 20 Listing con1/11111'1/ 
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Softronics Monthly Special 

Mod 4 64K, 2 Drives & RS232C $1379 
Epson RX-80 s 289 
Paper & Diskettes $ 49 
Hayes Smartmodem 300 s 205 
Cables s 99 
SoftPac Software s 299 

Normal SCS Price $2320 
On Spetlal $1995 

Mod 2000 l 28K & Monitor S2395 
Mod 4 64K, & 2 Drives S 1299 
Mod 4 64K, 2 Drives & RS232C SJ379 
Mod 4 128K & 2 Drives SJ379 
Mod 4 I 28K. 2 Drives & RS232C SJ 449 
Mod 4P 64K & 2 Drives sJ 495 
Mod 4P J 28K & 2 Drives sJ 539 
Hayes Smartmodem 300 s 205 
Hayes Smartmodem J 200 S 479 
Novatlon J-Cat S J 02 
Okldata ML-80 S J 99 
Okldata ML-82A S 319 
Okidata ML-83A S 549 
Okidata ML-92(PJ S 419 
Okidata ML-92(SJ S 509 
Okldata ML-93(PJ S 689 
Okldata ML-93(SJ S 779 
Epson RX-80 s 289 
Epson RX-SOFT S 329 
Epson FX-80 s 469 
Epson RX- JOO S 519 
Epson FX-100 S 679 
Epson L0- 1500 sI J 95 
Gemini J OX S 279 
Delta 10 S 429 

Softronlcs 

Computer Systems 


2300 E. 14t h St. Suite 201 

Tulsa, OK. 74 J 04 


918-749-6211 

.-396 

Include 3% shipping. OK. residents 
add 6% tax. Prices and availability 

subject to change. 

List;n'x co111i11ued 

7575 20 
7576 20 
7 577 20 

· 7570 20 
7 57 9 20 
757A 2U 
7578 20 
757C 20 
7 570 42 
757E 79 
757F 20 
7580 411 
7 581 6 9 
7 582 bO 
7 583 20 
7 584 43 
7585 6C 
7586 6 1 
7507 72 
7 5 00 61l 
7589 00 
75811 4 5 

7 SOB 4E 

? SOC S4 

7580 4 5 

7 58F. 52 

75UF 20 

7 S 90 43 

7 S 91 41' 

7 592 40 

7593 41J 

7 S 94 H 

7 S 95 4 E 

7 5 96 4 4 

7 597 JI:; 

7598 00 

7599 49 

XIT) ' 

75911 4E 

7598 50 

7S9C SS 

7 590 54 

759E 20 

759~· 4 5 

7Sl\0 52 

75111 52 

75112 4F 

75113 52 

75114 2E 

75115 20 

75116 2 0 

75117 49 

75118 4C 

7 5A9 ·IC 

75/\11 4S 

751\B 47 

7 51\C 41 

75110 4C 

75/IE 20 

7 51\F 43 

75BO 4 F 

7 581 40 

7582 40 

7 51l3 41 

75B4 4 E 

7585 44 

7 Sll6 2 0 

75B7 4F 

75BB 52 

7589 20 

7SBll 4E 

75811 5S 

75BC 40 

75110 4 2 

7SBE 45 

75BF S2 

75C 0 2 0 

75C l 28 

7 5C2 50 

7 5C 3 30 

7 5C 4 4 5 

75C5 58 

7 5C6 49 

7':JC7 5 4 

7 5C8 29 

75C9 OJ\ 

75Cll 00 


, 75CO 11795 
75CD J\AllB , 
7 SCF an 
75DU B'/95 
7502 111\BB 
75D4 80 
75D5 ll795 
7507 AllBB 
7!>09 80 
7 5Dll B7 95 
75DC /\ABB 
75DE 80 
75UF B7 95 
75El AJ\Bll 
75E3 80 
7 5E4 B795 
75 E6 /\ABB 
75EB SU 

07080 DEFll 0 

07090 CMD DEFM 'ENTER COMM/IND > ' 


071UU OEFB 

07110 ERROR DEFM 'I NPU1' ERROR. T!.LEG•\L COM!lllND OR NUMll ER (X•EI 


07120 
07130 
07140 
071 5 0 
07160 
07170 
07180 
07190 
07200 
07210 
07 220 
07 230 
07240 
07250 
07260 
07270 
07280 
07290 
07300 
U7310 

PINS 

Of.Fil 
DEFB 
DEFW 
DEFW 
DEPB 
DEF\'/ 
DE~'N 

DEFB 
OEFW 
OEfW 
DEFll 
DJ::F\-.' 
DEFlv 
DEPD 
DEnl 
DEFN 
DEFB 
DEFW 
DEFW 
OEF'B 

10 
0 
IJOT 
DOTl 
001! 
DOT 
OOTl 
8011 
DOT 
DOTl 
OOH 
DOT 
00'1'1 
BOil 
DOT 
DOT! 
80H 
DOT 
DOTl 
80H 

75 E9 B79 5 07 320 DEF\·l DOT 
75EB AABB 07330 DEFlv DO'l'l 
7 5ED 80 07340 DEFB B0H 
'/>EE 8 7 95 07350 DEFW DOT 
7 5FO llJl!l B 07360 OEFW DOTl 
75F2 00 07370 IJ£FB 80H 
75F3 B7 95 07380 DEFW DU'r 
75F5 AABil 07390 DEFW DOTl 
75F7 80 0H00 DEfB 8011 
75F8 87 95 07410 DEF\·/ DOT 
75FA M Bll 07420 DEfl~ OOTl 
75FC BF9 5 07430 CONl DEFW 95BFH 
75FE MB F 07440 DEFW 01ll'Mll 
7600 80 074S0 OEFB 80H 
7601 BF 95 07460 CON2 DEf'W 95BFH 
7603 80 80 07470 DEFW SU BUH 
7000 07 480 END START 
00000 Total Errors 

End 
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The OMNI ·FLIP-FLO PPY. 5.25 
REVERSIBLE DISK 

100% CEHllFIED BOTH SIDES· · 
II you have ii s1ng1e-s1ded disk drive. 
you can double each d1sk·s slorage 
caµ;mty by switching to thr. OMNI 
·FLI P-FLO PPY It works lrkc VOUI pre
sent disks. except you lt1p It over and 
record on the revers side. So you can 
cu11sol1date 1onq programs a11d data 
files that used to rec1uirc two disks. 
And save SSSSS. because a FLIP
FLO PPY is lar less expensive than two 
curivent1011al disks with r.qu1valent 
capac11y and Quality 

···COMPARE·· · 
20 Conv·1nl Prem Disks 
10 OMNI 'FL ln LOPPY·s· 

(reg. $42.50/box/I 0) 
NET SAVINGS 

$48.00 
S29 90 

S18 t0 
ORDER NUMBER 
1-800-334-DISK .,,. 219 

1-617-839-4404 Mass. Only 
Call or mail to: MAGNETICS INC. 

P.O. Box 98 
South Gratton, MA 01560 

M/C-VI SA-M.0.-COD (p lus 1.85)· 
CHE CK Stock ur ders shipped 11124 hrs 
All orders ,1dr1 S2.00 S. & H. Mass. res. 
arid 5"h sales tax. 

Write for other low prices on premium quality 

OMNI disks. Dealer inquiries welcome. 

EVALUATES FROM RACING FORM' 
AQP Geridt!r Po::.! (T oUdy) 
Clrt<;s .JnckP.y 1Tm1ny1 Post {l d.sl) 
(011d1!1011 JorkPy (l ~<:.! ) Spei:><l 
Cons1s.wncy Length Tra iner 
!:.arri1ngs Time o l Year Work out" 

And gives you GRAPHIC 

REPRESENTATION of finish 


ADAPTS TO ANY TRACK IN THE 

WORLD 


Quickly and easily be changing data statements 
relating 10 local track records/jockeys and trainers. 

COMPLETE INSTRUCTIONS INCLUDED 

TM 

DELUXE ii :t·i ii~ :J' 2 ·13 3;1 
Includes ALL VARIABLES 

Involved with 
Professional Handicapping 

Trotter/Pacer 
s15995 complet e 
5199.95 with 

fn tegrated Bett or Program 

IBM/TRS•80 
APPLE/COMMODORE 

"NEYER LOSE 

Re-ink any fabric ribbon 
AUTOMATICALLY for less 
than 5¢. Extremely simple 
operation. We have a MAC 
INKER for any printer: 
cartridge I spool/harmonica/ 
zip pack. Lubricant ink safe for 
dot matrix printheads. 
Multicolored inks, uninked 
cartridges available. Ask for 
brochure . Thousands of 
satisfied customers. 

Mac Switch lets you share 
your computer with any two 
peripherals (serial or 
parallel). Ideal for word 
processors-never type an 
address twice. Ask us for 
brochure with tips on how to 
share two peripherals (or two 
computers) with MAC 
SWITCH. Total satisfaction or 
full refund. 

sggoo 

Order toll free 1-800-541-3303 

Maclnke 


s54ss + 

C~mputer 
Friends 
6415 SW Canyon Court 
SuitellJO 
Portland , Oregon 97225 
(503) 297-2321 v357 

&MacSwitch 

PROFESSIONAL 	 ~ 

HANDICAPPING ~ t? 
GOLD EDITION SYSTEMS by Prof. Jone~ 

GLD. ENHANCED ..GOLD.. EDITIONTM 
The ultimate analysis system including 
everything on Program DLXTM plus : 
1) Daily T1ack Variance 4) Distance range 3 furlongs to 
2) Expanded instruclions 1v, miles (1 mi . 70 yds.) 
3)EnhancedErrorTrapping 5) + + More $15995 
DLX. 	Deluxe Master Hand icapper ·• 


Conl~ in $ Program 0 ond also mcludo:-.: I) Pri:it ModQ 

2) Escape Modt: J) 14 Horse f ield::. .q ln lern t11 lns:rucl10r• 

and M11nwu 


MB M11lor BettorTM NEW 

A compliment 10 ALL Matte r Hano1capper P1J 9ram>. 
include:;: 1) Wi"l /Placc/ Show 2) Quinelf.<i 3) t xac1a 
4) Tn~ec.la 5) f>i P. Si;w; 0) Dci il ·1 Ooubie i) Money 
M.lnt1g?.ment 81 Odds Analysb 9) e1 ~1u Muc.:h Mor~ 

ME:M 16K 1590 

GD. Gold Doy Analysis TM 

Tne only 11rolt:sslonal d OQ hand1co:,poer on the 
rlld fk t! I , in c lude~: 1) Speed. 2) Po 51 To~i'ly. J) Kennel 
4) Po51 Lan~. S) Oi51ance. 6) Candili on , 7) n unnin5 
Style. 8) We•ghl . 91 All new interna l wciyhl mg. 10) 
NEW e:la:s:s 1ndiC <.1l o r. II you are near .l 91&yh ound 
11 ('1c k . you ca11 J a llord no l l o use th is p10911m. 

MEM 32K $149.95 Complele $199.95 ~l~~:~~B'~~I~~· 
Professor Jone~i" Foolbilll Prcdiclo1, Prol. Pia 

1 his complere IOOtball analys ls will pred ict: I ) Ovc1lay ~ 

2) Point Spreads J ) " Superp l.t ys 4) "Over/ UncJer B a ts 

For NFL/USL/Collcge. Spcc;fy Mod I/ Ill 
129" 

Track Managemenl'~ !:!.!.!!!, 
A revolul ionary data base program designed to keep 
records on ..ALL" r1orses or <Jogs running al a trctl;k . Cari 
also be used to expana Jockey/ framer s1.a1 s. 1n a11 Master 
Hand;capper'" programs. A MUST FOR THli SERIOUS 
HANDICAPPER. 

; . 

DEALER INQUIRIES INVITED

AGAIN" 

.~ See List of Advertisers on Page 195 

IBM/YRS 


ENHANCED 

Prof. Jones' System 
Runs: Mod I, Ill , IV 

CPM, MS-DOS, CPM 86 
Inc ludes: 96 K LNW 

128 K MS-DOS 
A ll Drives , Monitor. Etc . 

CALL TODAY 

MODEL 100 PORTABLE SYSTEMS 
1Cr "°" j' lclc W• ! I'> I J &il'.J"d •••u.,U.ttl> Cf"';l"v~ h 

T~1 1 l~O~OUG 1-!BC1 ED J.tA ICIEll TM IBM.I 
.:. P•o 1 ~~~ , ,., n:i l"1f\1n1r,n01'!i'! H .ll'H".l• t.lClOf'' 1n;i1 c anoe 1un A T 
f "" f TRA C I( I ••!'.I t 11") •a,..<> Co01 i1 1n~ Prv 1 Ju•• '1~ 1) •0 • en 101 mut• 

S.S9.9S comp1c1c 

f tie S I.ME po •• l' • lu 1 ":.'f' !: IC"'! •unn "'9 on i.A oo •v c(')mpu:"'"' a s 
•llustr:o.i ~.o: .... 1 •. ~n C1:1 mcilr>1q lhmriul)MIHMIM .l 1111' n .1n ri Pac» 
M "\1H> icH c•ri~c r ac~ o; <)n 11 1 onc sno 1 s H99~ (.<Jmu 10:11: 

a,.•; OUAH' ('VO·-tr)RSE rM&., lO fN ' "' •1 41\ t 
COIY",ll!ll<> OUiH te:r1or ~ I;' f,i1 1.. l 'I' )'~ :)""''"' lo M OO I Ill II/"' lh+~ ild 

'90.0!> C0"1JJl 1,• t1> 

CG 1 M ,&. ~TEn ooc U ' .t.lYSIS TM 1~4~ 1 

C~1"'DllHl' On '. ~.l"C:·~"°DD'"'9 P 1 0Q •.l l1'J 1h"t »v;i h1.:tl P<, Al I 
v :.• •~t:ol >' ~ bul 1•, p.n1 1;iti11>,mr! l!a Sv to u 5e \99.9S compl..ll' 

Send c.heck .' money order I VISA I Masterchargc 
(Include e•poralion date) to: Prof. Jones 

48 HOUR 
SHIPPING 

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

Can 208-342-6939 :Zl• JM-F 6-7 MST 
TERMS: FREE SHIPPING ALL SOFTWARE. 
Add $6.00 hardware I C.O.D. Add $6.00 I Add 3 
weeks personal checks I Add 4.5% ID residents I 
Add S6.00 outside U.S.A. I Pdce• subject to change. 
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PROJECT 80 I by Roger c. Alford 

Does Anybody Really Know 

What Time It Is? 


Y our computer needs to know the 
time almost as often as you do. 

In business applications, in particular, 
you can improve your record-keeping 
if the computer, knowing the time and 
date; can print reports comprising 
chronological information. 

Your TRS-80's crude time and date
keeping function (with expansion in
terface required on the Model I) has 
several drawbacks. Besides the obvi
ous annoyance of the date/ time 
prompt every time you turn the com
puter on, many computer functions 
require that you disable interrupts to 
keep the 25 millisecond (ms) "heart
beat" pulse from intervening and 
properly updating the time and date 
values. 

A relatively simple external circuit 
and some software can eliminate such 
problems. This month's project, a 
real-time clock board (using National 
Semiconductor's MM58174 real-time 
clock chip), has battery back-up so the 
clock always keeps the correct time 
and date, whether or not primary 
power is supplied to the board. You 
only have to set time and date once, 
and they'll be available whenever you 
turn on the system. You can build the 
board (see the Photo) for the Model I, 
Ill, or 4, with any amount of memory. 
Model I users don't need an expansion 
interface, either. 

A Real-Time Clock Chip 

The MM58174 I use in this project 
is a relatively inexpensive device that 
allows precise time-keeping with mini
mal power requirements (see Fig. 1 for 
a block diagram). The CMOS technol
ogy behind the 58174 results in its low 
power requirements-typically l milli
ampere (mA) when active-and per
mits it to have a low-power standby 
mode, requiring only 10 microamps 
(µA). This small current draw lets you 
back up the date and time by a single 
3-volt (V) lithium battery (with 1,200 

Photo. Real-time clock board. 

mA-hour) for over 13 years. Even a 50 you set the 58174; the seconds are au
mAh lithium battery (watch-battery tomatically cleared to zero; seconds 
size) can back up the 58174 for nearly and tenths of seconds can, however, 
seven months. be read from the device. The 58174 

The 58174 exists in a 16-pin DIP can also generate interrupts on an in
(dual in-line package), making it rela terval of 0.5 seconds, 5.0 seconds, or 
tively small and economical. It has in 60 seconds (+I -16.6 ms). Although 
ternal registers for all time values from I didn't use the interrupt feature in this 
hours to tenths of seconds and date project, the board schematic shows 
registers including day of the week, the interrupt connection if you want to 
month, and day of the month. While use it (see Fig. 2). 
the date registers do not support the National Semiconductor has noted 
year, there is a leap-year register that the deficiencies of the 58174 and 
receives a value telling the chip when has corrected them in eir new 
February gets 29 days. MM58274. The 58274 is a pin-com

The 58174 wa<; designed for simple patible (identical functional pinout) 
interfacing to microprocessor buses, 
so you need very little circuitry to build 

~this month's project. Because of the The Key Box ~ 
chip's timing specifications, however, 

Models I and ID Model 4 users must run in Model III 
32K RAM Disk Basic mode (slower processor speed) unless 

they add special circuitry to support Assembly Language 
the faster timing. EDTASM 

Set only hours and minutes when 
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QUALITY PRODUCTS FROM 

THE 
VJ.D-80TM 
PACKAGE 

VID-80TM 
• 	Converts your TRS-80 Model Ill computer and display 

screen from: 

64 CHARACTERS BY 16 LINES 

TO 


80 CHARACTERS BY 24 LINES 


• Plugs 	 inside your Model III · No modifications are 
necessary. 

•Automatically "patches" most DOS programs over, to 
run in the new 80x24 mode . 

$29999* 

EXTENDED MEMORY OPTION 
Extends your VID-80 and Model III another 64k for a totai 
of 112 kilobytes (K ) of storage. 

$10999* 
CP/ M OPTION FOR THE VID-80 
•This "computer language" option makes nvailable thou 

sands of popular programs. 
• Uses a RAM disk to create instantaneous disk storage. 
• Will read and write 17 different disk formats . 

$12999* 

STORAG·E A PROBLEM? 
NEC 8201™ 

or T he Holmes 
TRS-80 Model lOO'M PMD-10011

' 

8 Kor UPTO 
2 to 4 70K per tape

typewritten pages or 

of storage 
 35 to 50 

typewritten pages 

COMPACT 
Fits easily into il briefcase with your lap computer. 
Carries a se lf contained re-chargeable power supply for 
itself and the computer. 

EASY 
Ready to plug into the existing computer plug. 

FAST 
Faster a nd easier than bulky cassettes tape storage. 

ECONOMICAL 
l;1. the cost of avai lable floppy disk storage systems. 
Extra w·afer thin tapes s tore up to 70K per tape . 

INCLUDES: 
PMD-100'", Manui.I , 

Wafer tape, Charger ,$36995* Coiled Cable 

SPECIFICATIONS: 

PMD: DIM: 51,'2 x8x2 \/2 , WEIGHT: 3}:1 lbs., 16K RAM 

buffer. driver program is ROM based, files trnnsferred at 

9600 BAUD, Connec ting Por1: RS 232 

COILED CABLE: LENGTH: 6 ft . BATTERY: 12V

approx. 8 hrs. of power. CHARGER: 1IOV-50/60 HrZ· 

18V ou tput will recharge/ power the PMD and computer. 

WAFER TAPES: 2%xl 9/16x3/1 6. 


Sk Memory Modules for the Model 100 & NEC 8201 

HOLMES IMIOO'" - only $69.50 Up to 32k memory - direct plug in - no mod's req'd. 


MODEL I EXPANSION INTERFACE 


_ _ 

USE YOUR:t• 

I VISA' I 

•1 

WE CHARGE 
WHEN WE 

SHIP 

Adds SD disk controller, RS -232 
and 32K RAM to your Model I 
..... - - ... -.. . .... - -. . . $419.99* 

withl)il...contmller ~$509.99_*_ 
DD adaptor_ .. __ ... . . . $119.99* 

For orders call or write: 

Holmes Engineering, Inc. 
5175 Greenpine Drive 
Murray, Utah 84123 

v 	153(801) 261 -5652 

_ 

-


SPRINTER"' speed-up boards 
SPRINTER I fo r Mode l I . - ... _. . __ .. . ___ . $109.99* 
SPRINTER Ill for Model llJ _. _. __. __ . __ .. $109.99* 

DISK CONTROLLERS 

DX-30 for Model III . ____ . _.. _.. ... _. ___. $149.99* 
_ 

"""ill\.3DCTor""MOclerTll - - - - - - - - - - 

includes clock/cnlendar .... _. . _. _. _. $199.99* 
DX-3DC w/SV." drive, power supply, 

hardware - ... - . . - . . _. .. .. . . __ .. _. . _. $599.99* 

*5% discount if you pay by cash ier's check/M.O. 

•All producls guaranteed for 90 days. 
•Add 3'• •shipping in U.S., 15'~ oulside U.S. 
•Prices and specifications subject to change without notice. 
•Some items may required 4-6 weeks for delivery. 

~-·· . 

,,- See List of Advertisers on Page 195 	 80 Micro, July 1984 • 143 



_ ___ ___ ......,,__,_,02 

16 

XTAL IG 
OUT 

XTAL l 5 
- 32 7 tHiKH~ 

PROJECT 80 


replacement for the 58174. It provides 
a year register, lets you set seconds, 
and provides much greater flexibility 
in interrupt interval selection. Since 
the 58274 is pin-compatible with the 
58174, it can directly replace the 58174 
in this month's project when it 
becomes readily available. The 58274 
does have a somewhat different regis
ter arrangement, however, so software 
for the two devices is not compatible. 

Constructing the Board 

The real-time clock board schemat
ic shows an optional jumper coming 
off the battery that removes it from 
the circuit. If the battery is in its holder 
when you don't want it backing up the 
real-time clock chip, you can remove 
the jumper to keep the battery from 
draining. If you intend always to use 
the battery for back-up while in its 
holder, don't put the jumper on the 
board. 

The capacitor on pin 15 of the 
58174 is a critical timing capacitor that 
permits you to set the 58174 precisely. 
The schematic shows a 10 pF capaci
tor in this position, but National 
reconunends a Cr36 pF variable capac
itor for precise frequency tuning. If 
you use a variable capacitor you can 
set the crystal frequency precisely to 
the desired 32.768 kHz in a number of 
ways; refer to "The MM58174 Appli
cations Note," by Steve Munich of 
National Semiconductor. 

You use the 74LS 138 shown in the 
schematic for address decoding. 
Although you can use other port ad
dressing, the decoding for the board as 
shown uses port addresses 20 hex-2F 
h~x (32-47 decin1al). The software 
shown later assumes you used this ad
dress decoding. 

The back-up battery must be ap
proximately 3V, but that's the only re
quirement. I used two AA-size bat
teries in series to create the 3V. For 
longer life, you can also use a 3V lithi
um battery. 

Aside from the two integrated cir
cuits (JCs) mentioned (the 58174 and 
the 74LSl38) and the batteries de
scribed above, you need only seven 
other components for the board: a 
32.768 kHz crystal, two resistors, two 
capacitors, and two PNP transistors 
(see Table I for parts list and ordering 
information). Finally, you need a 
+ 5V power supply (at 15 mA) to 
operate the board. 

Theory of Operation 

You use the two PNP transistors as 
switches. When the + 5V power sup
ply is on, QI is forward-biased, allow
ing the 58174 to draw its current from 
the + 5V source. When you turn off 
the power supply and the voltage from 
the I 00 µF capacitor falls below the 
battery voltage, Q1 becomes reverse
biased, switching Q2 on. The current 
for the 58174 then comes from the 
back-up battery. At this point VDD of 
the 58174 will be approximately 2.7V 
and the real-time clock will be in 
standby mode (VDD is less than 4V). 
When in standby mode, Q2 also keeps 

CONT ROL AOORESS INTERRUPT CATA 

BUS BUS OUT BUS 


CHIP SELECT 
ANO 
R E AD/WRITE 
LOGIC 

Figure 1. The 58174 real-time clock block diagram. 

125) 31 A4 

(27l 35 AO 
129) 38 AG 
( 31) 36 47 

133) 19 IN 
135) 12 OuT 
17 ) 26 03 
(0) 32 02 

DI "' 22
11 I 30 00 

12>1 34 A3 
(2 1) 40 A2 
119} 2.7 A l 
(17) 25 AO 

NOT E · MOUEL ffi/4 PIN 
NUMBERS ARE 
WIT HIN ( ). + 5V lll 

BOARD 

•5V--f__jf IOO~F
IOV MODEL t GNO 8, 2:9, ,7 

CNO ¢. (MODEL JII, 4 GND ALL EVEN) 

Figure 2. Real-time clock board schematic. 

•5V 

16 

74LSl 38 
07 

06 
05 
04 
Ql 

02 
Q I 

QO 

---- --- -+-+--1 0 1 
--------t-t~-1 00 

A3 
--------t-t~oc.i••' 
--------t-t~,.c.i :~ 

"' 
MM58174 

iNT 
GNO 

the 58174's chip select pin (pin l) high, 
as required by its power-dOW11 timing. 

Operating the Board 

To access the board, either to read it 
or set it , be sure that the main power 
supply ( + 5V) is on. Otherwise, the 
board is in standby mode and the pro
cessor can't access it. Also, without 
the + 5V, the 74LS138 doesn't func
tion, so the 58174 could never be 
selected . 

Table 2 shows the 58174 registers as 
addressed on the real-time clock 
board. I have included the test register 
(port 20 hex) prin1arily for a produc

01 

2N2907 


l !O pF 
SEE TEXT 

13
---- ~---INT 21 (39)

SEE TE XT 


5

T V +MODEL ID /4 ONLY. 

~----- XTlo (43) 
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Port 
Number Regi'iter Function 

20 hex Test register 
21 hex Tenths of 

seconds 
22 hex Units of seconds 
23 hex Tens of seconds 
24 hex Units of minutes 
25 hex Tens of minutes 
26 hex Units of hours 
27 hex Tens of hours 
28 hex Units of days 
29 hex Tens of days 
2A hex Day of week 
2B hex Units of months 
2C hex Tens of months 
2D hex Leap year 
2E hex Stop/ start 
2F hex Interrupt/status 

Access Mode 

Write only 

Read only 
Read only 
Read only 
Read/ write 
Read/ write 
Read/ write 
Read/ write 
Read/ write 
Read/write 
Read/ write 
Read /write 
Read/ write 
Write only 
Write only 
Read/ write 

Table 2. Regi.~1ers of the 58174 real-lime 
clock chip. 

Quantity Description 

Real-time clock IC 
3-to-8 decoder IC 

tion test of the device. For proper op
eration of the real-time clock, bit 3 of 
the register should be set to zero dur
ing chip initialization, placing the chip 
in non-test mode. 

The start/stop register, port 2E 
hex, starts and stops the internal tim
ing operations of the real-time clock. 
When the processor writes a zero to bit 
zero of this register, the clock stops. A 
1 written to the same bit starts the 
clock. This is a necessary register, 
since you should stop the time when 
setting the real-time clock with time 
and date information. As soon as the 
processor writes all values to the chip, 
you can start the clock again. 

The interrupt and status register 
(port 2F hex) sets up interrupt-genera
tion information. By writing various 
values to this register, the processor 

Uistributor 

JE 
JDR 

Quad 2-input OR g,ate (LS TTL) IC• JDR 
2 2N2907 low-power switching transistor 

tpNP) RS 
I k resistor ( V.. watt) RS 
I .2k resistor ( \I.I wan) DK 
32. 768 KHz crystal JDR 

2 J.5V battery 
! 10 pF/ 500V disk capacitor DK 
I 100 µF/ IOV electrolytic capacitor (PC JDR 

mount) 
. 1 " mar rix grid prototype board RS 
40 pos. cable header (w/ w)i" DK 
40 pos. ribbon cable edge connectort DK 
40 pos. ribbon cable socket c:onnectod DK 

l foo t 40 cond . ribbon cablet DK 
1 50 pus. cable header (w/ w)• DK 

50 pos. ribbon cable edge connector+ RS 
50 pos. ribbon cable socket connector" DK 

1 foot 50 cond. ribbon cable• DK 

*Model 111 / 4 
tModcl I 

Part Price 
Number (each) 
MM58174AN $7.95 

74LSl38 
74LS32 

276-2023 
271-1321 
l.2KQ 

P4000 

276-158 
R241-ND 
R503-ND 
R306-ND 
R007-ND 
R247-ND 
276-1566 
R307-ND 
ROOS-ND 

.55 

.29 

.79 

.08 

.05 
1.95 

.08 
.18 

1.95 
5.58 
3.80 
3.73 

6.93 
4.95 
4.65 

Note: You can substitute Radio Shack's l.2k Vi watt resV.1or for the !/.s watt resL~tor speci
fied , and a 3V lithium battery for the I .SY battery. Use a variable capacitor for greater ac
curacy (see text) . 

Addresses: 


Jameco Electronics (JE), 1355 Shoreway Road, Belmont , CA 94002, 415-592-8<117. 


JDR Microdcviccs, 1224 S. Bascom Ave., San Jose, CA 95128, ~538-5000 or 

408-995-5430 outside California; ~662-6279 within California. 

Radio Shack (RS), National Parts Division, 900 East Nonh~ide Drive, Forth Worth, TX 
76102, 817-87().5(,62. 

Digi-Key Corp. (DK), Highway 32 S ., P.O. Box 677, Thief River Falls, MN 56701, 800
346-5144 or 218-681-6674. 

Table I. Parts list and ordering information. 

can enable and disable the interrupt 
function, as well as select the interrupt 
time interval. 

Most of the remaining registers 
are reasonably straightforward. Since 
there is only a 4-bit data bus on the 
58174 to communicate with the 
TRS-80's Z80, all time and date values 
are cominunicated (written and read) 
as single decimal digit~. Thus, the 
hjgh-order digit (in units of tens) and 
low-order digit (units of ones) are 
stored in separate registers for the 
seconds, minutes, hours, days, and 
months. The tenths-of-seconds and 
day-of-week values have their own 
registers. 

One regist er that can be confusing is 
the years register. As mentioned earli
er, the 58174 doesn't hold a year val

. ue. The years register is merely a 4-bit 
shift register that keeps track of leap 
year. Exactly I bit should be set in this 
register at any time. The position of 
the bit indicates the relative position of 
the current year to leap year. If bit 3 is 
set, the current year is leap year 
(February has 29 days); if bit 2 is set, 
the current year is one year .before leap 
year, and so on. This lets the 58174 
know when to base its calculations on 
28 days in February and when to base 
its calculations on 29 days. 

Also note that the 58174 does not 
provide error-checking features. If 
you give the date as January 32, the 
real-ti.me clock believes you and stores 
that date in its internal registers. 

Because the 58174 keeps track of 
time constantly-to a tenlh of a sec
ond-you have to provide the time 
read functions in Assembly-language 
software. From a software stand
point, the entire time read must take 
place within a tenth of a second. You 
also must ensure that the time didn't 
change between the begiruiing and the 
end of the register reads. 

The 58174 does have an internal 
data-changed flip-flop to indicate a 
tenth-of-a- econd change. Whenever 
the tenths-of-seconds counter chang
es, this flip-flop sets ·all 58174 data 
lines high; it is cleared by the next low
to-high transition of the read strobe. 
There are several reasons, however, 
why a program may never see the "F" 
on the data lines. First, if other 
peripheral reads (to other devices) take 
place during the time a program reads 
the registers (because of an interrupt, 
for example), the flip-flop would be 
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rese t before the program could read it. 
Also, the data-changed flip-flop can 
he set while the read strobe is low; 
again , the program would never sec 
the "F." 

Because of the unreliability of the 
high-bus method o f detecting a time 
change, ational recommends that a 
read uf the 58174 begin and end with a 
read or the tenths-o f-seconds register. 
T he two values are then compared; if 
I hey di ffer, the read was unsuccessful 
and the valut:s are read again. When 
Llie l wo values agree, a successful read 
i.'> assured. 

\'l y shon A ssembly-language pro
gra111 (sec List ing I) contains two real
LinlL dock rou tines, one to read the 
clock chip and one to sel it. The pro
gram begins at OFFCO hex, which is at 
tl11.: Lo p or memory for a 48K system. 
0 1 hl.'.r sy~1ems should sec the starting 
<i c lcl n:~~ where appropriate. Don't 
l'orgct to reserve the top of memory by 
~Cl! ing. HlMEM when using Assem
b ly- language routines you can call 
l"rnm Rasic. 

1 designed the two routines in List-

Program l isting I. Two real-time clock rowines. 

001 00 ; •• ~··· ···· ·· · ··· ······~·· · · · · ~ ~ ·-· · · · ·· ·· · · ··· ·· 
0011 0 58174 Rea l-Time Clock 
00120 Read Time a nd Se t 'l' irne Ro u tines 
0013 0 
00l40 The t wo routi nc~ inc l uded ne r e a l J ow th ~ 
001 50 Na ti ona l Se:m i c onducto r: 591 711 real - t i me clock " 
0Ul60 t:O be set dlld r e s e t vLo USR call s t r o m 1:1a s ic. • 
001 70 A s pecific a rea o f meoor y i s ~ct as i de as a 
00 1 80 d a t a area , whe r e va lues rel!ld f r orri the 5817 4 
00 1 90 ar e s to r ed , ~nd whe [ C va l ues to be wr itt en t o ' 
00200 t he 5 81 74 ~ r o r ou nd . 
0 0210 
0 02 20 Mo pa r amete r s need t o he pa::i SeU t o e i the r 
0 0230 r o\.l ti nc , a nd no r esult in f o r mu. ti o11 i s 
00 2 40 .r etu r ned . !d ~o , no e rro r Ch l" r k ing takes pl ece 
0 02 50 h e r e . All i nf o r ma ti o n t o bo t..' ri t trn t o the 
0 0260 r tu l- t i me c l oc k c h i p i s a s s um~d to hP. 
00 270 c u r t e ct . 
B0 2 RO 
C0 2 90 ; Wr i t ten by nog c r c . A.lf o t d 
U0 3U 0 ; • ••Aa~ A * ********* * *~ •• ***~* *~ * *** ~ •• ••'* ******** 

OU3JU ; 
00320 ; K** Ue fi OP. Eq ua tt:s : 

0020 0 03 30 TEST t:Q U 2011 ;50174 TEST REG I STER 
00 2 1 0 03 40 TNTll SC EQU 2 1 H ; 5 617 4 TENTll S OF SECONDS 
0022 00 3S O UNITSC "QU nH : 581 74 UNITG Of S ECONDS 
0023 00 360 TENSSC EQU 2 3H ; 561 H TENS or SECONDS 
00 24 003 70 UNITMN EQU :Z 411 ; 581 74 UN I TS OF MINUTES 
nn2s 003 BO TP.N5MN EQU 25H : 5 Al 7 .cl T.EN S OF !1 HlUT EG 
00 2 6 OOHO UNITllR EQU 2611 ; 5 81 H UNI TS or llOU RS 
UU 2 7 0 0 4DO TENSHR EQU 27H : 5 81 7 4 'l'F.N S OF HOURS 
0028 004 10 UNITOY EQU 2011 : 5 81 "14 UN 1i·~ Of DI\Y S 
002 9 00 420 T ENSDY EQU 29H ; 5817 4 TEN S OF Dl\YS 
002A 00 43 0 OYOFliK EQU 2,\H ; 58174 DAY OF !·IF.EK 
D02B 0 04 4 0 UN ! TMO EOU 2011 ; 5 817 4 UN I TS OF MONTllS 
D0 2C UU4 SU 'l'E:NSMO EOU 2Cll ; 5 817 4 TEN S OF l!ON'l'HS 
0020 0 04&U LP Yt:AR EOU 2Dll ;58lH LEl\ P YE,U COD• RF.r.r snR 
D02E 00 470 STPS'l'R EQIJ 2Ell ; 5 81 H STOP/START REGl S'rEH 
002f 0 04 80 INTSTS Ef.) U 2rn ; 5 817 •I INTERRUPT/ST ATUS REG! ST F.R 

004 ~0 
rf'C O 	 oo sou ORG l1 FFC OH 

00 51 0 
00 520 

Performance Proven Software 
BACKUP 

' l1>cll"I Ill 111 0 <.h.: only. Allows unlimited back 
up..., nf S<:ri pbil and Visica lc. Cornes on a Disk 

I \ 0 pru 41 clllllll ing f'XfWrienCC necessary. 
$ 1.'1 .00 + $2 .00 fre ight. Ca t<i lO!=l # RI 26 

PRINTER DRIVERS 

:' lntld Il l mod~ o nly. Allows lull funti on 

" i i 11 S11pc r !:>cri p lsit and utili zes Super 


....,<1 ip lsit Lonunands. Corn es o n a Disk. 

Lil :-oy to u c - no prograrnrning 


« ~p<: 1 it:11cc necessary. (Sam e program 

\\ ( 11 1\'.-i witt1 Grapl1tra \ ·" o r Graphtrax 


111. ) $29.95 + 2 .00 freight. 

t:p '.'> o n RX-80, RX-80/ft, RX-JOO Printers. Cat 
. il u~ 1 /!- H I 80 
tpso n MX-80, MX-80/ft. MX-100 Printers. Cat 
•dnn ii I{ I 79 Allows underscorf.:'., emphasizec1, 

t lrn 1b lc s l1 il-.c, ita lics, subscript. and different 

c 11,11 <1c tc r pitcl i. 

t pso n FX-80 and t"X-100 Printers. Catalog ./I 

I\ I H I .'\ I lows umlerscore, subscript super 

...,cr ip t. <Iii lerc rll cl1aracter pi tell, including 

I>re >11ort iO ll d I. 


\'/.' )!\. Nas lercan.1, !''Toney Ord ers, Cashiers Checks. 
:\I/mi • three week.~ for per.srnia l checks. No COD or 
/ '1111 /1 , 1~< · ()rrl< '.r~ p l l'ase. 

Brother HR- 15, NR-25, Comriter CRll, CKllL 
Cataluq # H183 
Brother NR- J or Comriter CR- I. Ca talog tt 
R l 82 All s ti'l ndarc1 Rad io 511ack se lec ti ons fo r 
the Daisy Wt1eel II wi th uni -clirec l iom1I tracto r, 

DOS+ 3.4 
The friend ly Disk Operating Sys tem for those 
who want lo do a little extra . Model Ill mode 
versio n on ly. Llm ileu supply at this price. 
$49.95 + $5.00 freight. Ca ta log# R 152 

VERBATIM DISKETTES 

Sing le Sided I DD Cata log # V 18 158 $2 .69 
[)oublc Sided I DD Cata loq # VI 13 188 $3.99 
Double Sided I Q [) Catalog# V 18 23 9 $5. 15 
Minimum q uan ti ty of I 00 diskettes. Add 
$3.00 freig t1t for eacl1 I 00 diskettes . 

BUSI/VESS 
COMPVTfR 
SOfTWARE 

Business Co111 puter Soflware, Inc. 

A divis ion of Sales Data. Inc. 
,,,. 142 

526 F.11s t Fourth Hutchinson, Kansas 67501 (.3 161065-36 11 
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/i,1i11.i.:. I cn111muc'<I 

<"fC0 21ECFf' 
HC3 0E20 
ffC5 060C 

ffC7 0C 

ffCB EDJl2 
FFCJI 20FD 
FFCC DB21 
HCE 47 
ffCf 3JIECff 
ff02 llB 
Ff03 20EB 
ff05 C9 

ff0 6 Af 
FFD7 0320 
F>'119 D32E 
FFU8 21F.FFF 

ing 1 so that you can call them from 
Basic; Listing 2 is a Basic program that 
uses these routines. They reserve a00530 ; . .... . ........... * * ********* 1t .. . ............. . . ". · -· -· ·····-11o••• 


00540 RDTIME i s the routine to read the time an~ n~te 13-byte table for a buffer area for the 
00550 va l ue3 from the 58174 and place them int o the proper 
00560 location s in the time t<'lblc (TIMTBL) be l ow. All time and date values. The locations 
00570 values dte read from ten t ha of a second to tons of 
00580 months . The calling Oasic program can then read these " correspond with the registers of the 
01J590 values usiny its PEEK function , then combine tho 
00600 : values as de:;ireU to create tirne und date st r ings . 58174, with the first location rep
0U&l0 :w•T •s•• ••• a A•• II A'kt••• ••"" ••••••• •++•t+•• •••• ·········**** resenting the tenths-of-seconds regis00620 
00630 RDTIME LO HL,TtMTBL ;POINT TO THIE TABLE 
006 40 LO C , ' l'N 'rH~C-1 : PNT TO lST REJID REG - 1 ter. The RDTIME routine of Listing 1 
00650 LO B , 'l'l::NSMO-TNTHSC+l reads the time and date values from 
00660 : PUT I Of READ REG'S In ll 
00670 RDLOOP INC C : POINT TO NEXT REJID REG . the 58174 and stores them in the table 
006 00 IN I :PUT REG VALUE I N TJIBLE 
006 90 JR NZ , KDLOOP ; LOOP UNTIL JILL READ (TIMTBL). The calling Basic program 
00700 IN /\ , ( TN 'I:HSC) ; GF.T TENTUS Of SEC /\GJIIll can then access these values (using 00710 LO B, A ; SAVF. TEMP IN B REGISTER 
00720 LO II , (TIMTBL) ; GE'!' OHIG TENTHS Of SEC PEEK).
00730 CP B ; ARE 'l'llEY STTI.l, TUE SAME? 
007 40 JR NZ , RDTIME I IF NO'I', HEAD V/11 ,UES OVER Likewise, the Basic program can 
00750 RET ; ELSE , DONE - l!E'l'URN 
00760 store set-up values in the appropriate 
00770 

007 80 ; ..... . ... "' ..... ** *"' *.,. ...... ... ... .... .... ...... * *•• *• *** *•• ****** .. * * ** 
 locations (using POKE), and call the 
OU7 90 SP.TJMF. ls the routine t:.o set the time and date i n the • 
00800 58174 r eal-time clock chip . The t ime t~blc (TI MTBL) SETlME routine to set the time and 
~U BID below 1s where th~ values to be wr itten arc expected date in the real-time clock. Since the OU 820 to be . SincA nothing ~maller than minutes cun be 
008JU written to the 58174 , the fir st three table locations * 58174 doesn' t check for incorrect time 
00 840 are i9nored hy t.his routine . The ca ll inq Dosic 
00 850 program must firf> t: POKE the proper t ime and da t e and date input, the Basic program in 
00 060 1 values into the a ppropriate TI MTBL locations, then 
00 870 1 call thi s routine. 'l'he values are then written to the • Listing 2 takes on this responsibility. 
00880 ; 58174 , then control is returned to ~he Basic program . • If you want to set the time, the pro00090 , . ... * •• **** ••• * * •• * * * * ** '111'111 • .. "' •••• *.'Ill 'Ill " .... 11;..,. " •••••.•••••• """" 

00900 ; 

00910 SETHIE XOR JI >CLEAR THE JICCUMULJITOR 
 gram prompts you for the time and 
00920 OUT (TEST) ,JI I MAKE SURE NO'!' IN '!'EST MD date information, including the year. 00930 OUT (STP~TR) , A oSTOP 58174 OPERAT I ON 
00940 LO HL , TIMTilL 13 ; PT TO l ST USED TBL LOt:. When you enter the information, the 

program checks its validity. If it de
tects an error-February 30, for ex

• TRS-80™ Owners an---. 
0 
0 

Sa~e Money! 
Now Micro-Grip"!!O 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·Grip8' IV has 
been designed for Epson MX.-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-Grips. Micro-Grip"1!> - only 
$39.95 plus shipping_ 

For dustfree protection of your software. Diskfile 
provides storage for lifty sv.· floppy disks. Ver· 
ticol filing prevents warping_ Comes with 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. 

"H01 t; ; Ml(f'O<onp .... r.- .sut.unn. '91 • ........ ~ pnni.. .n le 
1'"9ftl~ fior hp."f'IOM' of ....... alng"911'-' 
~'"-""" l' ~""fNdprWo.... 

#670 Micro-Grip !~ IV Wt. 1 lb.lea. $39.95/ea. 

TAS-80 .. i• a 11ademarkof RadioShack. a Tandy Corp, 

Suggested List Price  $29.95 

No. 
# 628 

Item Wt. 
3 lbs. 

YOUR COST 
$19.95/ea. 

TERMS & CONDITlONS 
A minimum ormr 0110.00 I• required. not lncludlng ahlpplng. Prtcea 

~=~l':~~/:X:o~~~t'.'t,t::'~"°.!,i.;ep:.;!"'= 
=~·'=·~~;:.~,:.:..ioet;:r!:r':
orden. All - ahtpped IN!ghl-collact. CASH ONLY. No mer· 
chondlM may be returned wltllout pl1or WflTIH authoriDllon from 
llll1 ollloe. -.:llandlu ormtwd In enor or not wanted la aublect to• 
25% restocking charge. Defective material rept_.i at no charge. All 
ratum1 limited to amerchandlM credH only. Ma... resldenta odd 5% 
sates tax. 

~~ml]~~~~v180 

P.0 . BOX 60 • DEPT. 80/7• WOLLASTON, MA 02170-0060 • 617-963-5510

[1U•JFor Credit Card Orders ONLY! Call Toll Free 1-800-225-8249 ;/SA""" 
We carry a COMPLETE line of computer supplies. Ask for catalog DP58. 
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ample-the st:t-up procedure starts 
over; otherwise, the program returns 
you to the main menu . The program 
uses the year you enter to determine 
the proper value for the years register 
(leap-year calculatio11). 

If you select the read-time option 
when nmning the Ba<>ic program in 
Listing 2, the program calls the 
RDTIME routim.\ then converts the 
information into time and date strings 
and displays them on the screen, spell
ing out the actual month and day of 
the week. 

Those of you whose systems have a 
25 ms interrupt (Model I'. with an ex
pansion interface, l"or example) can 
use it to keep track of time and date 
after you've et them. Since the real
time clock board circumvents the date 
and time prompts each time you tum 
on the computer, my other Assembly-· 
language progran1 (sec Listing 3) takes 
advantage or the 25 m. interrupt. 

The program starts at OFF60 hex for 
a 48K system, so make the appropriate 
adjustments for other configurations. 
I'm not sure about precise memory 
addresses for Model Ill and 4 for this 
program (I assume they' re the same), 
so I can't guarantee this program will 
operate as is on those systems. To set 
up the interrupt interception, you 
must first call the mai11 code section 
(RTIMER) from Basic, although the 
type of Basic determines how you'll 
implement this precisely. With Disk 
Basic, you can run the RTIMER code 
using l wo instruct ions: 
DEFUSR = &HFF60 
N = USR(O) 

Once you make th e interrupt in
terception, the program calls the TIM
SR V routine whenever an interrupt 
occurs. If the 25 ms timer causes the 
interrupt , the interrupt servicing is for
warded to the normal interrupt service 
routine. Otherwise , the program reads 
the time and date from the real-time 
dock chip and stores the information 
in the reserved memory locations. The 
routine then returns from the inter
rupt. Since the 58 174 <loes not support 
the year function, you have to POKE 
the year into location 4044 hex (16452 
decimal) from Basic . • 

Write to Roger C. Alford at Wash
tenaw Digital Systems, P. 0. Box 
2014, Ann ArbOI~ Ml 48106. Please 
include a self-addressed, stamped en
velope for a reply. 

l.i~ tin ;.! I n mtit1Ul'd 

FFDE OE23 00950 LD C , UNITHN-1 : P'I' ·ro lST WRITE REG - l 
F l'EO 060A 00960 LD B, LPYEAR-UNITMN+l 

00970 ; P UT I OF WR11' E REG IN ll 
F F E2 DC 00980 STLOOP INC c ; PT TO NEXT WR I TE HEG. 
FFE3 EDA3 00990 OUTI 1TRANSFER VALUE TO REG 
FFF.5 20FB 01000 JR NZ , ST.LOOP : LOOP UNTIL DONE 
FFE7 3F.Ol 01 01 0 LD A,OlH : GET 58174 START VALUE 
FFE9 D3 2 E 01o i n OUT (STPSTR) ,A ; S TART 5817 4 OPERATION 
FFEB C9 01030 RF.T ;DONE - RETURN 

UH40 
01050 : 
0106D ;Def ine Tablos: 

OOOD 01070 TIMTBL DEFS 13 :l'ABL E OF T IME READ/ WRITE VALUES 
01080 

FPCO 01090 END RDTIME 
00000 Tot a l e rror s 

End 

Program Listing 2. Real-time und set:time Ba5ic code (for use with Program Listing /). 

10 DIM A$(7} ,8$(1 2} ,1\(12)
20 FOR I =l TO 7 
30 REl\D A$(1) 
40 NEXT I 
50 FOR I:=l TO 12 
60 READ 8$ (I) 
70 NEXT I 
80 DEFUSR0 =&IIPPC0:' READ TIME ROUTINE 
90 DEfUSRl =&HFFD6: ' SET TIME ROUTINE 
100 CLS 
110 INl'U'f"READ TIME (R) OR SET TIME tS)" ; A$ 
120 IF AS="R " TllEN GOSUB 10011 ELSE IF A$ ="S" THEN GOSUB 2000 
130 GOTO 110 
1000 '------------------------ READ TIME ROUTINE ------- - ---- 
1005 N=USR0 ( ~J : ' READ CURRENT TIME 
1010 FOR I=l 'l'O 12 
1020 A(I)=PEEK(&UPPEB+I } AND 15 :' READ IN TIME VALUES 
1030 NEXT I 
1040 PRINT A$(A(l0));", "; 
1050 PRINT B$(A(l2) *Hl+A(ll}} ;A(9} *10 +A( 8) ;" "; 
11160 A$=STR$(A(7)*10+A(6)}+":" 
1062 B$=STR$(A(5}*10+A(4}}:A$=A$ +RIGHT$("0" +RIGHT$(B$ , LEN(B$}-l) 
,2) +":II 
1064 B$=STR$(A(3)*10+A(2)) :AS=A$+RIGHT$("0" +RIGHT$(B$,LEN(B$}-l) 
, 2) +"." 
1066 AS=A$ +RI GHT$(STR$ (A(l }) ,1) 
11170 PRINT AS 
1080 PRINT 
11190 RETURN 
2000 '---------- - ----------- SJ::'l' TIME ROUTINE ---------------
2005 CLS:GOSUB 1000 

2010 INPUT "ENTER MONTH (1- 12} ";MO% 

2020 INPUT "ENTER DAY OF MONTH ";OT% 

2030 INPUT "ENTER DAY Or' WEEK ";DY% 

2040 INPUT " ENTER YEAR 19" ; YR% 

2050 INPUT "ENTER HOUR "; HR\ 

2060 INPUT "ENTER MINUTE ";MN% 

21170 IF MN%> 59 OR MN% <0 THEN 2000 

2080 IF HR% >23 OR HR%<0 THEN 200e 

21190 IP DY% <l OR DY% >7 'l'HEN 2000 

2100 A=(YR%/4-INT(YR%/4}}*4 

2110 IF M0%<1 THEN 2000 

2120 IF M0%=4 OR M0% =6 OR M0%•9 OR M0%=11 THEN I F DT\>30 THEN 20 

00 

2130 IF M0%=2 AND A=0 THEN IF DT% >29 TH EN 2000 

2140 IF H0%=2 AND A<>0 THEN IF OT\ >28 THEN 2000 

2150 IF DT\> 31 THEN 2000 

2160 A(2J=INT(MN%/10) 

2170 A(l)=INT((MN%/10 - A(2))*10+ . l) 

2180 A(4)=INT(HR%/10) 

2190 A(3}=INT((HR%/10-A(4)}*10+.l} 

2200 A(6)=INT(DT%/10) 

2210 A(S} =INT ((DT%/10-A(6}} *10+ .l} 

22211 A(7} =DY% 

2230 A(9}=INT(M0%/10} 

2210 A(B}=INT((M0%/10-A(9}}*10+.l) 

2250 I F A•0 THEN A( 111} =8 ELSE If' A=3 TH EN A( 10) =4 ELSE A(lll} =A 

2260 FOR I =l TO 10 

2270 POKE &HFFEE+I,A(I) 

2280 NEXT I 

22 90 N=USRl ( 0) 

2300 CLS:RETURN 


50011 DATA "SUNDAY" I "MONDAY" I "TU ESDAY" , "WEDNESDAY", "THURSDAY" 

5010 DATA "FRIDAY","SATURDAY" 

50211 DATA "Jl\NUl\RY","FEBRUARY","MARCH","APRIL","MAY","JUNE" 

5030 DATA "JULY" I "AUGUST", "SEPTEMDER" I "OCTOBER" I "NOVEMBER" 

5040 DATA "DEC EMBER " 


End 
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SUPER-GIL ,..293 BOTH SYSTEMS 
GENERAL LEDGER 
• Up to 500 six digit account 
numbers and !i4 deportments. 
• Account and department 
number wlidation In high 
memory by lightening fast 
machine language rout1nes. 
• Supports standard journal 
tranSM:tions for recurr1ng entries 
for each accountlng period 
• User defined financial slate 
ment fonnnts with scheduling ol 
accounts. 
• Uclincandoblainrcportsonup 
lo 6 user-defined financial ratios. 

• Dlsbibuted on 1T>OS Ofl""ltlny 
system for quick start up. 
• Hllrd disk compotible. 
• Comprehensive user manu<1ls 
• Ongoing SUPER-NEWS letter 
and unlimited support fo r an 
unlimited t1me. 
PURCHASE DETAILS 

SUPF-R-G/l . · lS:. 
SUPER-PIR · · · · · · · - - · · $2IO 
Demo System Wdh Manu.ll $45 • 
M~m"'I Only · $2!;• 
~~00~~~~"11ml 
o....i... VISA. MC"" UPS COO 

RELAX. HIRE SUPER-GIL AND SUPER-PIH! 
Powerful, flexible general ledger and payroll systems
for businesses, accounting firms and service bureaus. 

SUPER-PIH PAYROLL 
• Machine language sorts. 
• Multiple state tax wtthholding. 
• IJepartmentalpayroUjournals. 
• 14 user defined earning 
deduction categor1es with em 
loyee rose rates. 
• Report generator for W-2s. 
941As and special reports. 
• l'ay dcducicd from check 
option for tips and meals. 
• Large employee capacity 
• Multiple payrolls on same disk. 
If not comp/ctrly satis}it!d. 
rerum syste.m within 60 days 
of purchase or a II rc nd. 

3485 MOCK ORANGE CT. S.MICROCOMPUTERAPPUCATIONS SALEM. OR 97302·(503) 364-1090 

A.TTENT 
FOREIGN COMPUTER STORES/MAGAZINE DEALERS 

You have a large technical audience that speak<; English and is in need of the 
kind of microcomputer information the Wayne Green Publication<; group 
provides. 

Provide your audience with the magazines they nee<l and make money al the 
same time. For details on selling Microcomputing, 80 Micro, inCider, HOT 
CoCo, RUN, jr, and Wayne Green Books contact: 

SANDRA JOSEPH WORLD WIDE MEDIA 

386 PARK AVE. SOUTH NEW YORK, N.Y. 10016 


PHONE-(212) 686-1520 TELEX-620430 


TIME SAVING - MONEY SAVING 

PR INTER BUFFER 

SPOOL -Z-Q 
(V"C"l-7-0 :accierts chu:n tct.> -.t "umputC"r >Pttd •nd fct"<b them 

to ,·our pnnttt at ,,, mu..:h Wo-·~r fpttd Thi' r11m1f\2rcs 1hr u~ 
\·ou "''be" -..~moi: for " r printer to fm1i-h brforC' \-OU nn u~ 
\'"OUr .. o mputC'I' 

FEATURES 
Spool-Z " rwr "'' fi f U"it' ...·nh all ~r3lkf (CnurunA. ~tdn· 

.UrJ) pt'lnt~ 1n ludin~ K:tdK' ' ha< pnntC'f1>- Spool-Z-Q l<lii 

q,;md·alOn<'. n Jo~:' ''°' :111al "°"ct from the ..: o mputCT or pnntcr . 
The m:uw adv:an .~ fururl"" 1ndudc- .automauc tnccmal )~c

di.uai:tC'r comprn ..ron. t.opv and 5-tH trst tuocoom. :and a sp«1:JI 
''P:m~-"n-Fnrm J"' rnt'dr. 

SIZES AND EXPANSION 
pool·l-<J com..~ m U K, 6-fK. ;mti I lA)..'. ch.ux1cr si: rs. Am· 

S""""·Z-0-:•n be u:te-r c pandt'd co 64 or 118K by JUSI pluggmg in 

h1~ - thr 'OC"lct- \ .arc :ilrc:nh' 1m1allnl. Th('tc arc no Jumper- ro 
(ool "'1th c-itht"T, 5 l. L.Q knO'o'·~ hov.· much~ t \ 1nu:dlrd 

\l"ltho ut b.:in •1u lJ 

15 DAY TRIAL PERIOD 
You m~~· u~· rool·7-Q wnh \'OUr vncm ;and. 1( .,.uu aic11'1 

complctdl' !Rmfi<'d, re-tum 11 wnhin I~ d:ay• for " no- h:1s.de full 
r l!'fund 

FACTORY DIR ECT PRICES JVB ELECTRONICS 
!Shipping lnclu~edl 1801 Fuhon Awe. Suite 10A 
32K - '219 Sacnmento, CA 1111125 

MK - '249 
 (918) 483-0708 

128K - S309 
Cable to printer - t:V 
California realdont1 Include 8% Hlea tex. We accept 
MHter Cerd. VIH , AMEX . •nd C.0 .0 . 

TRS-80 Model-16 

PASCAL CBASIC C 


FORTRAN-77 CP/M-68K 

68000 Assembly 


Pick your language! Let TriSoft show you how CP/M-68K and any of these com
pilers can tum your Radio Shack Model-16 into the powerful workhorse you 

bought it to be. 

TriSoft CP/M-68K including 68000 assembler, C-compiler 5395 
4102 Avenue G Pickles & Trout CP/M-2.2m with S190, with CP/M-68K 5535 
Austin, TX 78751 CP/M-2.2mH 5235. with CP/M-68K 5580 

(800) 531-5170 	 CBASIC. FORTRAN· 77, PASCAL $495 
5299Texas (512) 453-2233 BASIC-68K 

CP/M-68K, CBASIC 11<1demark of Digital Research. CBASIC. PASCAL, FORTRAN-77 require 256 kbyu" CP/M·68K requires CP/M-2.2. 

,,, 227 
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Program Listing 13. Code jor 25 fib i111ermpr illl f!rcepr ioi; . 

C~l O:J 
Ul1 :. 10 
CCl .?O 
eo uu 

...... .!. ..................................... ... . 
' I 25~ :l ~ ~ t~~~~:;.:· ::·~ t ~ ; ~ ~~t . L•r: t'vd(• 

;~i~~ :neT~ ~~~ ~· ~;~a:.. ~; : " ~; ~ t:~~ t: 5~~ ~ = 8~c 5 ~~~~r ~ s 
c~t f.~l 3:1 r,r·n ,t : 1ir~q tT: < :·f.O' t ~ i:- ::>eli e 1-<7 .;_:i:,£10 : : .)1: 
~ 111 1 u la:::. : 1. t :i .!5:::::. n ::  ~.1 .. :·q • .Jr. ;..: :. ., 1. :. nt. ... :- :...-. .- •. 
;>o l AC .:.r.te.n.. (; t .._. ~ ! l ~-2 :.. ~ . : -.t.•il t 1 : .. .._ 'i: MSP'.' 
0 01 90 t OL. !l ne oe~O\~ . Tnc ... u'.11..·v. 1<.l! tlne : 1! 11d: :. ~f· 
oc2n o t !Ri:e an<" d..n e , c- xct'~ ~ :"-.1: 1 n "i: t he ; BP .:. 
0 0 21 0 t a nd St: C:-C> t h e n du t' fi 1r t he ;:>r t.· - tl e t. er r:d.n ed 
032~0 ; TJ\S-r0 s tot a~e lOC.l t1. c r: s . 
03230 ; s nee t ne 5 917 ~ does r:. o t h..i·..; e a yea r 
002.:a : r t:! qi 5tcr. d :e ye a r ·1 a l Lc :nus t b <? PO?:Ed :.n t c 
00250 ; loca~ion 4C44H (16 4 52) by t t.e .JSE-r to r t he 
30260 : c u rr~ct d~te t :> appea r. 
00270 ' • 
D0280; I Writ:en by Roger" c . l\lf o r d • 
00290 ; *••**~ •••••••••••••••* .. •***•w••••••••••••••••••• 
00300 ' 
oe310 :••• nl.fine 
00 J z~ T£s1· I tou 

Cqu=stes; 
2011 5 Sl 7 4 TEST REG ! STEP. 

r F -:' ~ FS 
F: - i; C '.: 
n· ~ .,, 1:.: 
H' l 7 3At f!)" 
t :-1;\ Ciit-f 
H'E : or. A 
!-'F'7E :.: 1s 1n 
fr 31 E5 
rrB2 2AF'OF' P 
r:s~ t.9 
!'~' 11( l' DCt'H 
!' F' fl~ )i\EC:]7 
r:ec .! tE.: f"r 
r; 8f CDll6Pf' 
t'f 9 ' l 2 4 l< C 
r F9! c:>B6Pr 
~ F' ~ 8 324 ~ 40 
: F9S COE 6 fT 
1'F 9t l24HO 
rFA l CDB6FF 
FFAI 324 5 l0 
FF/,7 23 
FFA6 CDB6Fr 
FFAB 324640 
FPAe 3AE037 

O J92~ 
00 9.'.! 0 r rr1 .::R '/ 

: ·:'l''"•F 

00£..:~ 

JC9:." 
J"%i) 
JO<:":'U 
U0 9SO 
0 0 9 90 
OJ CO(I 

(] l<' l ~ 
OlC:!;\ 
, l n:, 
r ! r~ 1\ 
~ 1c;o 
C JeoU 
C! 1 D7C 
o: seo 
OH90 
01 l OC 
Ol llC 
01120 
01130 
01140 
01150 
01160 
01170 

Pl'S!! 
jll,;$1! 

i't '.SH 
LI 
IH "." 
J~. 

1.c 
r ·:sti 
!. ) 
.;p 
l"i.'. .L 
l.D 
l.D 
~·;,1.r. 

u : 
CA L I. 
LD 
CHL 
LD 
CfiL:.. 
l>O 
me 
C/\LL 
l.D 
l.D 

.; f" 
:1(.'. 

dL 
,·., . { : }: !'  5 ~~ : 

:- , 11 
·; z , t :;·:-r r: 
:.! L, r ~·:·Dn: 
HI. 
!-! i. , ( VECS :' :>:) 

UlL! 
:-- :-i:- : r-~ ~ 
/,, (flX'.l .IJC1 
ilL , 1 : :•l ...BL - ! 
Cf.':":.' IM 
1s gCLOC 1 . f• 
Cl-.~"IJH 

~ MINLOC ) , P. 
GETT!I\ 
P IRLOCJ ,A 
GETT IM 
(DATLOCJ ,/, 
HL 
Gf.:'fTIM 
(MONLOCJ .A 
r. , (I!IT25H ) 

S /l.\1 1: hF Rl':G I ='ft~ 
st .. \ ' I: sc ;.:~:c 1 s-:ra PA[ ::t 
SA\'£ HL k ?: 3 ! 5':'t R PAt R 
GE':' ]f:':' 1·:nr\r\1'JR BY TE 
C!!tc;.: FOR 2'.:~S i:f\'f . 
If 'i' t::.S , SERV I CE: I T 
er-: RES':'CR E REG LOC . 
S A'JC ON ~Tl·.C ~~ 

GE'!.' CT!! E. !-1 ~ £R'./ t C £. './ EC'JO;{ 
S £ ~V 1Ct:- :'l!E I ' l'f::RRC?:' 
PE '.O -;-;; ~ Cl'Re<e:;T T l :·!E
C LS/ Ii· r !J:.. 
PO! :~·r i"O ~ ·:A~!' :'r SfC~D ::; 

c::T s;:c·.::;:aH: COLH T 
S'I"JR I: s::cmms Hl ~tE l•'.Oi.l' 
GET HI >;lJ"l'ES VM.U'.': 
STCRE 1·\HUTES rn •1EllORV 
GET llO:JRS v.~IX r 
STORt HCURS IN HEMORY 
GET DA.TE V,\LUE 
STORE D/ITE IN MEllGR Y 
PClllT 'IO MONTI! \l/ILUES 
GiiT 110t-1Tlt \//\LUE 
S'JORE l'.ONTH Ill ~EMORY 
CLEAR rnr;;RRUPT 

0021 
0022 
0023 
oa24 
0025 
0026 
0027 
3028 
0029 
002A 
0028 
0e2c 
002D 
092E 
002F 
4012 
37&3 
37EC 
4041 
4042 
4043 
4845 
4046 

FF60 

00330 TNTHS~ 
00340 UNITS 
00350 TENSS 
00360 UNITMl1 
00370 TENSM~ 
00380 UNITHR 
00390 TENSH~ 
00400 ONITD~ 
00410 TENSD~v 
00420 D¥0FW 
oa4JO UNITM ' 
00440 TENSMI 
00450 LPYEA 
00460 STPST 
00410 INTSTi 
004 80 INTVE 
0000 INT2 5 
00500 FDCL~ 
00510 SECL 
0e5i; MINL 
00 S33 HRLOC[ 
DOSH DN!"UJI: 
00550 MOllLOC 
00560 , I 
00570 

EOU 
~·~U 
EQU 
£QC 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
£QU 
£QU 
EQU 
EQU 
EQU 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

ORG 

2 18 
22fi 
2311 
24 H 
2 51i 
26 H 
27 H 
2BH 
29H 
2All 
2an 
2CH 
ZDH 
2EH 
2Fll 
4012H 
37EOll 
37ECI! 
4041H 
404ZH 
4043H 
4~45H 
4046H 

HF60H 

5Eli4 TENTHS or SECOll DS 
58174 UNITS or SECOND S 
5817 4 ! EUS OP SECONDS 
58174 !!NITS OF MitiUTES 
58114 TCNS OF '11NU':"CS 
5 817 4 UIHTS or llOURS 
5 817 4 TEils or HOURS 
58174 UIHTS OF DAYS 
58174 TENS or D/IYS 
5 81 H DAY OF l~EE~ 
5 817 4 UNITS OF l<OllTilS 
5 817 4 TENS OF MONTHS 
5 Bl74 l.El\P HAR CODE REGISTER 
58174 STOP/ START REGISTER 
5817 4 INTERRUPT/STT<TUS REGISTER 
TRS-80 INTERRUPT VECT WC, 
TRS-80 l~TERRUPT STATUS BYT;; 
TRS-80 FDC WCATION 
TRS- 80 SECONDS STOAAC E LOC. 
TRS-80 MlllUTES STORAG~ LOC. 
TRS-80 llOURS STORAGC I.DC . 
TRS-80 DATE STOR/IGE l.OC. 
TRS-80 Mm~TH STORAGE LOC 

FFBl E l 
FFBZ Cl 
FFBl Fl 
FfBI fB 
fFBS C9 

!"FB6 7E 
rpg7 E6DF 
rr39 4 F 
t"Fi!A 23 
rrBB 1E 
rrsc r.6ar 
r?BE 47 
PFBF 23 
rrce COC5FF 
Ff"CJ Bl 
;'FC4 C9 

FFC5 B7 
f'FC6 ca 
fFC7 AF 
FFC8 C6DA 
FFCA lCPC 
FFCC C9 

IN'J Oll~ 

GE~TIM 

011 RO 
01190 
n2oo 
0 1210 
01220 
01230 
01240 
oizsa 
01260 
01Z7a 
01280 
01290 
el3a0 
013 10 
01320 
01330 
01340 
0135C 
01360 
01370 
01380 

P'10CTll 

01390 ADOlO 
01400 
Ul•l U 
01420 

POP 
POP 
POP 
~I 
R~T 

w 
AND 
LD 
[NC 

LO 
ANO 
lJl 
Ir>C 
CALL 
ADD 
RE? 

OR 
RET 
XOR 
ADD 
OJ!lZ 
R&'l' 

lrL 
BC 
AF 

A, ( HL) 

em 
C ,A 
HL 
A, (HL) 
OrH 
B,/\ 
HL 
PROCTll 
A,C 

A 
z 
A 
A,10 
110010 

RESTORE Ill. Rl:GISTER PR 
HESTORE ac REG l STCR PR 
RESTORE ,\F REGISTER SET 
RC - ENABLE INTERRUPTS 
DONE - RETt:RN FROll I~'T 

'GCT LOW-ORDER TIME vnu 
;MASK OF llIGH lflBBLE 
,sroRE I N c R?:GlS':'ER 
; POINT TO NEXT LOC. 
; G;;T "IGH-ORDER TIME VA!.U 
J MASK OF F H rGH NYBBLE 
l srosu: IN B R£CJSTER 
: POINT TO NEXT LOC. 
; GET PROPER TEN VALUE 
J ADD ONE:S COUNT 
;ror-;t; - RETURN 

1 ZERO \IALUE? 
1IF YES, RETURN 
; ELSE, CLEAR ACCUMCL/\rDR 
;MD 10 (DEC . ) TO ACC . 
;LOOP FOR ALL ID'S REQD. 
;t::OHF: - R. ETURN 

"'C 

8 
trj 
() 
~ 
00 
0 

~- r6o Pl 

0 0 580 
00590 

00609 
00610 
0062C 
00630 
00640 
03650 
0 '36~0 
{)0610 
006..80 
J06 9a 
lio100 
00710 

' 
, I 
: '**1*'* "··· '*'*11•••••• ·•·•••ft•••················· 
; RTJMER sets up the i ntecrupt \'ector locat1ons • 
; ln t.h e TRG - 80 n~mor y s o that the TJMSRV 
; s e v ice routine wil t intercept all TRS- 80 

in~errupt s . If t.he i nterr upt ic fcom the 25ros • 
; si nal, t h l? t i11e and date storage locati ons • 
~ mo ory dr t upcla tee, o thcrwl f!t t.ho i ntgrr up t 1t 

; s elvicinq i ~ passed to the normal TRS-8D • 
; ee 'J'iCe r :>utine . " 
. •#• ,. ."', .. .. ..... ~ .. ,.+•••••••<111'•• •"*"*•-••• •• •••••• 
; f 
RTJM R DI D l SABLE I NTERRUPTS 

FFCD 2!E3Fr 
r rne os2a 
n ·u2 068C 

01430 

01440 ;••···········-*•••••*"' '*•••111•·······-····•••••t•••·······
01450 RDTI~E Ls the routine to cead the t:.inr.c ~nd date 
01460 
0100 
014 80 
014 90 
01500 
01510 
015 20 

valuen Ercrn the 58174 a:'\d place tl".em into the p r oper 
locati o :is in the t:irre :.able (TINTBL) below. All 
valuet: are : eaci fcOT!'I tenths of a s econd to tens of 
month s . The ca l ling Bas i c program c an then t'cod t.heso * 
va lu e s usi ng its PEEK function, then co:nbina the 

; value s as d es ired to c r eate ti me· a nd d;it~ s tring s . 
; ~ ................. ll"if'"'lllt .............. ,,. t .... '" "* ....... ; ....... '"* 

61530 
015 40 RDTI~E LO 
n! 55 0 t .D 
"l 5 Ci U LO 

llL,TIMT3L ; ?DINT TO TIME TABLE 
C , TNTH S C-1 ;?NT TO l ST READ REG - l 
lf. r TEltSHO- 'rt:T:tSC · .:. 

PF61 
rru3 
H 66 
rt'69 
FY6C 
t' f 6F 
n ·12 
r~73 

3EC3 
32 l 24C 
2hl34C 
22!"0FF 
217 4FF 
221340 
rB 
C9 

00720 

0•7l0ee-; io 
0 0750 
00760 
00770 
e078D 
eo19o 
00810 
00 61 0 
00820 

l>D r.,0c111 GCT JUMP OPCODE 

I LD 
LD 
LO 
LO 
t.!> 
EI 
R~·r 

( INT'JEC) • o\ 
11!, , ( I NTV~t; H I 
( VEC S'fk) , ;i t. 
llL,TIMSRV 

SAVE l?l I N'f . 'JECT LDC 
GLT CURR l:.Nf S ~Rvtc e /\ODR 
SAVE Ill '!'E!( PORl\RY LOC . 
GLT /I.DOR OF SF..RV tCF. ROUT 
STORE IN v EC'i"OR LDC. 
RE-ENAB~E ltJT!o:RkUf"l'S 
DOSE - RETU RN 

I 
( l»TVt.C • l l .U L 

I 
; 

•··~·· -••-t .. ·"'····•1t•• t .,.,.. . ... ..... ,,, ...... ••••• ..... . 

f'FD4 
FFDS 
E'FD7 
FFD9 
FFDB 
FFOC 
FfDF 
FFEO 
Fl"C2 

DC 
ED/12 
20rB 
0821 
47 
Jf,£3 Ff' 
BB 
20EB 
C9 

01 5 70 
01 500 RDLOOP 
Ol 59C 
Ul 6 UU 
Sl61G 
01620 
016 3 0 
Ol64U 
U6 50 
01 660 
:UE:70 

me 
UH 
J R 
l ?l 
(,D 
LO 
CP 
JR 
ff. ST 

c 
NZ , RD I.OOP 

·"• (T!-:THSC 1 
8 , A 
II, ( n~i'BJ,) 
ll 
NZ 1 RDTU~E 

1 ~UT I OF REl\D RoG ' S LN o 
J PO itlT TO N£X'r READ R:';G . 
; PUT kEC V,\LUC l ~ T/\RLt:: 
1 LOOP Ull'I' t t, /\LL RE AD 
;GE1" TEli'rHS Ot' SEC AGl\!N 
;Sr.v i: 'Ti!HP H f 8 R6G~STER 
;GCT ORIG TEN Tll S or SE<~ 
; /I.RC '1'11&'! S'IlLL THC ;;: Ar•a: ? 
;IF NO'r , ReJ\U VAL U£S O\'l:R 
;ELSE, DONE - RETURN 

00830 
0 0840 
oo8so 

TikSR'J s cr •1 ice .ill 111.> s Ji; a b l e TRS - 80 
i~tercupt s . It f irs t chec k.s to see l f tb: 
i ~tercupt wa :: t:a usetl oy a 25rac c. in.oou t. !: it 

• 

0100 

016 80 
016 90 
01700 

' 
;De t inc 
TIMTBL 

Tabl c s : 
DEFS ll ;TABl.o Cf TIME READ/WRI T& 'Jl\LUCS 

00860 
00870 
oaeeo 
00890 
00900 
00910 

was, it c: ontinues to r ead the 58174 rcl.ll-t.i me 
c~ck and upda te th e rnenio cy t :.me and da te 
s or aq e i oca u. ons . Ot her wi se , contr o l is 
g il en to the 'I'R!:> 80 r ou t. lne t hat wo uld 
n~rinally s.e rvlC e th e i n t e rc ept . • 

.... 

1 

.,,., .. ,,.,, • .,,.,., • .,,.. ...... .,. •• ., .......... , ... ,. ••••• #••• 

ODD2 

fi'CO 
oaoco Tota l 

01713 ' 
()1720 ;Dofir.c 
017 30 \'CCSTR 
01740 
017 SD 

error s 

Stor age: 
DEPS 2 

E:l<D RDTJNr. 

; STOR.~GE O? l'ORHllL INT SERV \'CCT 

End 
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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 BO Micro is the hottest 
sel ling 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. 

BOmicro 

60 Pine Street Peterborough, NH 03458 

800-343-0728 

-
CoMPUDISll'ii 


A new name in mini Hopp)' disks. 

Excellent quality. at an affordable price. 


100% Certified Error Free 

· Meets or exceeds standards for ANSI, DIN, JIS, ECMA. 


Money back guarantee. 


Bulk: 10 per pack We think you'll find 
Type 5-9 packs 10 plus this to be the 
ssoo $17.95 $16.95 best disk value 
osoo $22.95 $21 .95 on the markel 

CompuDlsk 
combines 

!:loxed: 10 per box 
Type 5-9 boxes 10 plus fine qualityssoo $18.95 $17.95 with low cost.DSOO $23.95 $22.95 We invite you 

All disks include: to comparison 

•Hub Rings shop, then call 
• Protective Envelopes us to place your 
• Wr.ite Protect Tabs order. 
• Adhesive Labels 

Heart of Texas 
Computer Systems ..-s9 

P.O. Box 1327. Arlington. Texas 76004-1327 
Toll Free 1-800-433-5184 Texas 1-817-274-5625 

TRS-80* 

100% Radio Shack Equipment 

SAVE A BUNDLE 
Order Toll Free 1--800--874, 1551 

FLA Residents 904·438-6507 collect 

EPSON, OKIDATA, CITOH, TABCO Printer Switches 

l~t';,:JI SALES CO. 
704 W Michigan Ave; P.O. Box 8098 
Pensacola, FLA 32505 

..-189 

"TRS-80 is a trademark o f Tandy Corporation 

.,, See Lisi o f Advertisers on Page 195 80 Micro, July 1984 • 151 
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BBS Express I by J. Stewart Schneider and Charles E. Bowen 

Programming the 

Communications Module


The Heart of the BBS 

Y ou went to great lengths last 

month to con figure the universal 

asynchronous receiver /transmitter 

(UAlU) from A!>sembly language and 

Basic. We must confess. You could've 

done the same Lhing more simply with 

LOOS o r TRS DOS commands. But 

command or no command, you 

sho uld understand how to communi

cate dire<.: tly with the UART. It's par

ticularly importan t with TRSDOS, be

cause its SETCOM command is a 

cran ky piece of oftware. 


Now you 're ready to program the 

BBS's co1runu1t.ications module. You'll 

also examine device control blocks 

and learn ho 1he CPU transfers data 

to and from the UART. 


Since you night use these com
mands in other applications, we'll in won't be using them, but if you're in depends on the direction data travels 
cludt: them. The SETCOM command terested, the manual explains these through it. Sending a byte to port EA 
for our HHS i ·: calls in detail. hex sets the communications parame

ters and reading a byte indicates 
UART Talk SETCOM(WOKL> = 7,BAU D "" 300,STOP =I. UART status to the CPU.) 

PA Rl'lY = 2.WJ\lr) You'll remember from last month Table l should help you navigate 
that the UART communicates its sta- the bit map of port EA hex. Notice 

T yping SETCOM without any pa- tus to the CPU tluough the Z80 ports. that only bits 3- 7 corrununicate infor
rameters displa~ the UART's present The CPU transfers data to and from mation . Bits 3, 4, and 5 detect errors 
sta te. You might have noticed that the UART using the same ZSO ports that the BBS can't use, and bits 6 and 
SETCOM provides a parameter we you used to configure the UART. 7 constitute the UART's busy sig
haven ' t d iscus ed: Wait or No Wait. If After doing some handshaking with nal. A UART is busy if it has no 
you specify Waic, calls to the ROM the CPU, the UART communicates character ready for the CPU to pick 
serial rou tine won 't return until the data through port EB hexadecimal up or if the UART hasn't yet sent the 
UART receive. a character- a splen- (hex). last character. 
did infinite loop. ln the first installment o f the BBS Bit 6 indicates to the CPU that the 

LDOS doe n' t have a SETCOM Express (May 1984, p. 42), we explained UART hasn't sent the last character, 
command and it avoids the Wait how the UART accepts a byte of in- and bit 7 indicates that data is avail 
parameter. Sin<.:e LDOS is a device- formation from the CPU, strips the able. In other words, the CPU must 

-Ele~<lem- .operating.__system..._yQU__ bits off one by one, and sends them to wait until bit 6 is a one to transmit data 
con figure the UART with the same the modeffifor transmission ovef111e!Orne ~amhnnust-wait-ttntil
comrnand you use for any device. The phone lines. On the other end, the bit 7 is a one to receive data. 
LOOS command for our BBS is: UART receives the bits, reassembles Data travels to and from the UART 

them into a byte, and presents the byte 
•CL w RS2 21 /DVR (B = 300.W = 7,S = l , to the CPU. All this stripping and ~The Key Box ~P = ON.EVENJ reassembling takes time-the UART 

can't work as Fast as the CPU. Models I, m, and 4 

The Mo<ld I II also has three ROM To account for this, the UART uses 
 48KRAM 


calls that manipulate the UART: status port EA hex to tell the CPU, 
 One Dbk Drive 

$RSINT, $RSRCV, and $RSTX. You "I ' m busy." (The function oF a port 
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-rti?R\' mmPUi!i=t~ 

CALL TOLL FREE 1-800-248-3823 

TRS-80 COMPUTERS 
100% PURE RADIO SHACK 

TANDY 2000 

REVOLUTIONARY TANDY 
TRS-so· MODEL 2000 
The Ultra-High Per1onnance MS·OOS 
Personal computer That's 
Twice the Speed ol lhe IBM PC 

$2225°0 

MODEL 4 COMPUTERS 

LIST 
PRICE 

26- t 067 Model 4 16K Computer . . . . . . $ 999.00 
26-1068 Model 4 64K 1 Drive Computer .. . . . . . $1699.00 
26·1069 Model 4 64K 2 Drive Computer. .. . ... $1999.00 
26-lOBO Model 4P Ponable .. . . . .. . ... . ... . $1799.00 
26-1122 64 K Memory Expansion . . . . $ 79.95 
26-1127 0 Drive Model 4 Computer ... . . . ... . . $ 649.00 
26-1084 Model 4P Modem Board . .. . . . ...... S 149.95 
26-1595 Scripsit Model 4 .. .... . . . .. ....... S 199.95 
26-2216 CP/M Plus Model 4 . .. . $ 149.00 

MODEL 100 COMPUTERS 
LIST 

PRICE 
26-3B01 BK Model 100 Computer . . . $ 799.00 
26-3B02 24K Model 100 Computer .......... . $ 999.00 
26-3804 AC Adaptor . . . . ... ...... . S 5.95 
26 -3805 Accoustic Coupler . ........ .. .... . S 39.95 
26-3B16 BK Memory Expansion ... . $ 119.95 
26-1409 Printer Cable .... ... . .... . ..... $ 14.95 
26-1410 Modem Cable ... . .. . . . .... .. .... . $ 19.95 
26 -3B09 Briefcase . ... ..... . . . . . .•. • ... . . $ 49.95 
26-11 B3 Bar Code Reader . . .... . . . . ... .. $ 99.95 
26-3806 Disk Video Interface ..... . ..... . . . . $ 799.00 

RADIO SHACK PRINTERS 

LIST 
PRICE 

26-1250 DWP410DaisyWhee!Printer . . ...... $1295.00 
26 -1252 DMP 500 Dot Matrix Printer .... . ..... $1295.00 
26-1254 DMP200DotMatrixPrinter . . . .. $ 699.00 
26-1255 DMP 120 Dot Matrix Printer .......... $ 499.00 
26 ·1256 DMP2100 Dot Matrix Prinler .. . . . .... $1995.00 
26-1257 DWP 210 Daisy Wheel Printer . . ...... $ 799.00 
26 -115B OW II Daisy Wheel Printer . . . . . $1295.00 
26-1267 DMP420DotMatrixPrinter . . .. $ 999.00 
26 -1271 DMP110 Dot Matrix Printer . . . $ 399.00 

OUR 
PRICE 
$ 745.00 
$1385.00 
$1335.00 
$1495.00 
$ 70.00 
$ 550.00 
$ 127.00 
$ 169.00 
$ 127.00 

OUR 
PRICE 
$ 535.00 
$ 735.00 
$ 5.00 
$ 34.00 
$ 95.00 
$ 12.70 
$ 17.00 
$ 42.50 
$ 85.00 
$ 660.00 

OUR 
PRICE 
$1060.00 
$1075.00 
$ 520.00 
$ 400.00 
$1575.00 
$ 630.00 
$1085.00 
$ 740.00 
$ 310.00 

LIST 
PRICE 

26-5103 Tandy 2000 Two Disk . . . . . . .. . .. ... $2750.00 
26-5104 Tandy 2000 10 Meg HD .. . .... . . . . . . $4250.00 
26-5111 Monochrome Monitor . . . ..... . ..... $ 249.00 
26-5112 Color Monitor . .. . . . . . $ 799.00 
26-5140 Hi Res Graphic Monochrome . . . . ... $ 499.00 
26-5141 Hi Res Color Graphics Chip . . . . .... . $ 199.00 
26-5142 TV/JoystickOption ... .. . ... . . • . . .. $ 249.95 
26-5160 Internal 12BK Kit. .. . . .. $ 299.00 
26-5311 Microsoft Multiplan .. .. .• .. . . . .. . . $ 249.00 
26-5352 dBase II (Data Base) ... . . •• .. . . . . . . $ 595.00 

B·USINESS COMPUTERS 

LIST 
PRICE 
$2799.00 

. $3499.00 

. $3999.00 

. $4699.00 
$6499.00 

26 ·4004 Model 12 BOK 1 Dr ive Compuler 
26-4005 Model 12 BOK 2 Drive Computer 
26· 6004 Moctel 168 256K 1 Drrve Computer. 
26-6005 Model 16B 256K 2 Drive Computer . 
26-6006 Model 168 256K 15 Meg HD . 
26 -6010 Model 12To Model 16 Upgrade . 
26 -41 55 15 Meg Hard Drrve Pr1mary .. 
26- 4156 15 Meg Hard Drive Secondary . 
26-41 57 Ca!Jle Board Kit For Hard Drive . 

s 899.00 
' .. . . $2495.00 

$1995.00 
' s 495.00 

COLOR COMPUTER 

26-31 27 64K Color II Computer .. 
26 ·3027 Color II Extended Basic . . 
26-3023 t . 2.3.ColorDrivt!s 
26-3029 0 Drive Color Computer II. . 
26-3030 OS -9 With Edrtor Assembler. 
26-3036 Basic 09 . 

LIST 
PRICE 

... . $ 259.95 
. . . . . $ 199.99 

' $ 279.95 
. . . $ 399.95 
.. . $ 69.95 

. .. . . s 95.00 

OUR 
PRICE 
$2225.00 
$3475.00 
$ 175.00 
$ 599.00 
$ 375.00 
$ 169.00 
$ 205.00 
$ 250.00 
$ 209.00 
$ 499.00 

OUR 
PRICE 
$2400.00 
$2900.00 
$3300.00 
$3900 .00 
$5500.00 
$ 750.00 
$2100.00 
$1675.00 
s 410.00 

OUR 
PRICE 
$ 220.00 
s 169.00 
s 230.00 
$ 310.00 
s 59.50 
$ 85 .00 

VI P Wril t!r 
VIP Speller . 
Telewriter Dr sk . 
Botek Interface . 

' ' $ 59 .00 
. s 49 .00 

' . . ' s 59 .00 
$ 57.00 

OTHER MAJOR BRANDS 
OUR 

COMPUTERS PRICE 
Sanyo . . . . . . . . . . . $ Call 
Columbia • . .. ... . ... $ Call 
Epson . ........... . $ Call 
Franklin . . . . . . . . . $ Call 
Software . $ Call 

OUR 
PRINTERS PRICE 
Epson . . . . . . . . . . $ Call 
C. ltoh ........ . . . .. $ Call 
Okidata . . . . . . . . . . . . $ Call 
Star (Gemini) ........ $ Call 
Hayes Modems ...... $ Call 

We also carry a complete line of computer accessories. 
(Please cal l for current prices.) 

Advertised pr.lees are €ash! prices. lnstallatian and slitipji>ihgi 
prices not included ii:l advertised prices. Far ~hipping. a<:lc:l 2% 
(minimum shipging charge $3.00). G.CD.rn. ©!'der.s Ujil to $1,000 



through port EB hex. lf bit 6 in port 
EA hex is a one, the UART gets its da
ta from port EB hex. If bit 7 in port 
EA hex is a one, the UART sends its 
data to port EB hex. 

Now that you have some back
ground, you can put it to work, start
ing with the keyboard. 

Routine ROM 
TRS-80s use a ROM routine to 

check the keyboard for pressed keys. 
Since your BBS needs to pick up char
acters from both the keyboard and the 
corrununications line, you want the 
CPU to scan the UART every time it 
scans the keyboard. With a direct link 
from the UART to the ROM's key
board-scanning routine, the routine 
will pass characters from the UART to 
the CPU, and if the UART is busy, the 
CPU will scan the keyboard. 

Once you link the ROM routine to 
the UART, a Basic routine such as JN
KEY$ or Input can pick up characters 
from the UART as easily as from the 
keyboard. All you need do is figure a 
way to get the key scanning routine in 
ROM to also check the UART. 

T his could be an unsolvable prob
lem, because the code that scans the 
keyboard is burned into ROM- you 
can' t change it. Fortunately, you can 
get around this by changing the device 
control blocks. 

A device control block is a switch
board that tells the ROM routine 
where to look for the keyboard-scan
ning code. Since the keyboard-scan
ning code ends with a return instruc
tion, consider it a machine-language 
subroutine. 

We' ll make that clearer. Before the 
operating system scans the keyboard, 
it executes some code in ROM that 
you can't change. That code does 
some business, then checks the device 
control block for the address of the 
code to scan the keyboard. 

You need to get into the device con
trol block and make its address point 
to yom routine. To get back to where 
you started in ROM, you need only 
end your routine with a return instruc
tion. 

The device control block for the 
keyboard is located at 4015 hex in 
RAM, and you can change it. Relative 
byte zero in a device control block 
contains a code for the type of device 
it controls (see Table 2). Relative bytes 
+ 1 and +2 contain the address of the 

routine that handles that device. 
Bit Function The video's device control block, 

located at 4010 hex, is laid out the 0 Unus.:d 
same way as the keyboard's. Now you I Unused 

2 Unused need to hitch the video to the commu
3 Parity error (I = lrue) nications line, so that material headed 
4 Framing error (I= true)for printing on the BBS's screen also 
5 Overrun error (I = lrue)

goes to the modem. 
6 Transmitter buffer empty (J = true) 

· Video Echo 7 Data received (I = true) 

Your callers expect an echo to their Table I . Bil map of port EA hex. 
video screens. Full-duplex communi
cations require that the host (your 
BBS) echo received characters back to 
callers as a primitive error-check. Pro Relative Byte Contents 
gram Listings l and 2 are an attempt 

+o DCB typeto solve this problem, and the first real 
+ I LSB driver address 

code on this expedition into telecom
+2 MSB driver address 

munications programming. Listing l 
is the TRSDOS version and Listing 2 is Table 2. Re/al ive by /es in a device conrrol 

block. the LOOS version. 
The action starts in line 700, at label 

Program Listing 1. Linking video, keyboard. and RS-232 in TRSDOS 1.3. 

00100 TITLE <LI STING l - TRSDOS> 
0011 0 VIDEO , KEYBOl\RD /\ND RS2 32 I.INKING 
00 120 TRSOOS 1. 3 
0013U 
00140 
00 150 ; 

401 0 00 160 VBLK f:QU 401DH ; VIDEO DCB 
4015 00170 KBI..K EQU 401 5H ; Kil DCB 
UOEI! 001 80 UDATA F.011 OEDH ; UART DATA PORT 
00EA 00 1 90 USTAT EQU 0EllH ; UART STATUS REGI STER 
00E8 00200 MSTAT EQU 0E8H ;MODEM STATUS PORT 
0033 00210 PRINT f:QU 3311 ;ROM PRI NT ROUTINE 
0026 00220 KEYBRD EQU 2BH ;ROM KE~llOARO SCAN 
0A9A 00230 B/I SIC l::QU 0A911H ; Pl\SS TO BllS IC 
4020 00240 TOOOS EQU 402DH ;JUMP TO DOS 

00250 
00260 
00270 
00280 

' 
NEW Vl DEO DRIVER Pl\TCH 

00290 
000 0 F5 00300 VI DEO PUS H AF ;SAVE FLAGS 
0001 cs 00310 PUSH BC ; SAVE CH ARACTER 
0002 OBEA 003 20 VW AI T IN II, (USTAT) ;CHECK U/I R'l' FOR CLEAR 
000 4 E6 40 00330 AND 40H ;BIT 6 IS THE ONE 
0006 20Fi\ 003 40 J R Z, VWAl'l' ;TRANS MI TTER BUSY 
0008 79 00350 LD A, C ;GET CHARACTER 
0009 03Eli 00360 OUT (UDl\TA) , A ; SWD IT 
0 0 0 13 E6 FF 00370 Pf llND 255 ; LF /CR SWITCH . 
0000 FE 0D 00380 CP 0Dll :CAR. RET?_. 
000F 200 4 00390 J R NZ, VI00 1 0 
0011 01::0A 00400 LD C, OAH ; lNSERT L. F. 
0013 l 8ED 0~41~ .J R V'W AIT ;SEND L. F . 
00 15 Cl 00420 VIDll10 PO P BC ; RECOVER CHARACTER 
0016 Fl 00430 PO P llF ; RECOV ER !'LAGS 
0017 <:30000 00440 VCONT JP ' 0000 ; PA'rCH POINT 

00450 
004b0 NE\'/ KEYBOARD DRIVER PATCH 
00470 

00l A CS 00 480 KEYBO PUSH BC ; SAVE F"J,AGS 
0 01 8 F5 004 90 PUSH AF 
001C OllEA 00500 IN A, (US TAT) ; CllEC!< UART 
001E E6 80 00510 AND 80H ;CHECK ll IT 7 .  DA1"A REC 'D 
00 20 280B . 00 520 .JR z , J<OUT ; NONE RE AD Y 
0 0 22 DBEll 00530 IN A, (OOATA) ;GET DATA 
00 2 4 FE01 005 40 CP l ; CllECK FOR BREAK 
00 26 2805 00550 JR Z, KOUT ; AND IGNORE 
0 0 28 4F 0 05 6 0 LO C,A 
00 29 Fl 00570 POP AF ;RECOVER FLAGS 
00 21\ 7 9 005R0 LO A, C ·" ·; CH AR', TO A· 
00 2B Cl 00590 POP BC 
002C C9 00600 RET 
00 2D f' l 0061 0 KOU T POP AF 
00 2E Cl 00620 POP BC 
002F C3 0 0 0 0 00630 KCON T .J P 0000 ; PllTCU PO INT 

006 40 
006 50 INSTALLATION OF NEW VIDEO AND KEYBOARD 
00660 LINKS TO RS-232 
0067 0 
08680 ·FIRST , PATCH ViDE~ DCB TO .NEW ROUTIN E 

Listing J. ~onti11ued 
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MAGICHECK Is The Reason You Bought Your Computer! 
At our low introductory price we've achieved widespread recognition and distribution. 

Buy now and beat our September 1, 1984 price increase. 
MAGICHECK'S FEATURES INCLUDE: 

• Customer support telephone &bulletin board 

• Handles 8 checking accounts 
• Profit & Loss statements 
• Lip to 199 user defined ledger categories 
• Pay-by-phone accounting 
• Check writing capabilities 
.• Checks·can oe divided into different ledger accounts 
• A listing of your personal tax deductable payments 
• Extensive error correcting capabilities 
• Automatic calculation of first year depreciation 
• Automatic calculation of your investment cred it 
• Divide deposits into different sources to aid planning 

- Through 9/ 1/84 
TRS-80 (1. 3, 4) 
CP/ M 

- After 9/ 1 /84 

$30.00 
$40.00 

TRS-80 $49.95 
~P/M $59.95 
PCDOS/ MSDOS (Avail. 9/ 15/84) $79.95 

Add $3.00 for sh ipping and handling. PA res idents add $1.98 fo r 
sales tax. Call today 1-800-MAGIC 99. In PA call 1-215-473-6599 . 
Or send your check to: Mag iComp, 27 10 W. Country Club Road, 
Phi ladelphia, PA 19131. Please Specify: Mod 1. Mod 3/4 & 
preferred operating system, LOOS, DOSPLUS. CP/ M (indicate 
desired format) or other. (180K Disk Storage Required) VI SA & 
MASTERCARD accepted. 

Free Magi Check Bulletin Board: 21 5-473-2360- 9 pm- 1 pm EST. 
Leave Orders, Questions or Share Your Suggestions. 

,,,. 527 

- Quality Software and Superior Support Need Not Be Expensive. Their Absence May Be. 

TRS 80 Computers 


Radio Shack TRS-80™ 

Computers 


At cuaranteed savings 

• 
 11 17 Conway Ave. 

Dept. EM 


Mission. Tel(as 76572 

. Pn 512/581-2766 

Telex 767339 
f ul Lint 

TO OROEA Comout~. 
PnnrPN a CALL TOLL FREE 

PertDnerats 800·531,-7466 
,,-122 

NEW Computers, Accessories & Software 

26-5103 
26-1069 
26-4005 
26-3802 

~ . •' , . 

' .J. 

TALLEY ·eO.MMUNICATIONS CO.. . 
P.O. Box 1'93 ii 121 N. St~te St. 

,Decatur, Texas 76234 • 81 l -62i-5585 • 817-627-1017 
. ' 

Call for other computer anci ~cc~ssory. pric.es! . 

Model 2000 $2300 
Model 4 $1550 
Model 12 $3000 
Mod. 100-24K $720 

PLEASE CALL FOR PRICES ON OTHER COMPUTER PRODUCTS 
Visa - MasterCard - American Express 

. Cash ier's Check '-- Money Order - C.O.D. with 253 Advance 

-i LINK }o( LABEL ~ ·Simply becr:erl•belin11· 

INFORMATION FREE. TRIAL SAMPLES SZ. 
Direc t from the maker: ,,. 407 
HE XCO , INC. Box 199496 Hunt, Tx 78024 

(5 12) 238-4404•!!111!1•1111!!111mlll 

-----t~· HfSc.3fl!1' 

lL~t~{mi/Jl,;..,N iy'µ 

~o · I fi<t0°,)f::A(f'is .,tie 
!E.!QL · i ll(t 1AlLflht(T"llJAl/j 

NJ).ill~ 1-1-·o~-='""-P---
~·OIMJJL ErAAu11f. 

Mfl!lj>~ __·H-&'.~/lL~&s-
1 

26-5111 
26-1158 
26-1256 
26-3801 

References Available 
Fast Delivery 

v 3A7 

Manufacture Warranty 

Monitor 
Printer 
Printer 
Mod. 100 8K 

ANALOG VOLTAGE INPUT 
FOR YOUR 

TRS-80* Model 100 

Useful for measurement and control in 


laboratory, fac tory, or classroom. 


12 bit integrating ND 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 

For additional information see 
New Product •er. lion p. 220. 321 

111s .ao 11 1 T1 1cuM.,\ of"" ' , • ...,, Coij:IO•t tlon 

$180 
$1250 
$1600 

$600 

.- S66 List of Advertisers on Page 195 80 Micro, July 1984 • 155 
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BBS EXPRESS 


INST AL. The DI instruction con Since you want both your linking started meddling, your routine must 
tained there disables the interrupts routine and the computer's ROM rou save the original address for each de
to prevent the CPU from scanning tine to either end with a return instruc vice control block. Line 710 picks up 
the keyboard while you're changing tion or jump to the location the device the original address from the video de
things. control block inrended before you vice control block, then line 730 stores 

the address of your video handler in 
the device control block. Line 740 

lining I continued loads the original address into 
00690 VCONT + 1 and finishes the video0 032 FJ 00 7 00 INS"fAL DI ;A LITTLE PRI VACY , PL~AS~ 

0033 ED5B l E4 0 00710 LD DE , (VllLK+l ) ;GET EXlST f NG ADDRESS patch.
0037 210000 00720 LO HL , VIDEO ; NEW ADDRESS 
003A 221840 007 3 0 I,D ( VBLK +l) ,HL ; PU T NEW ADDRESS Ill DCB Lines 810-840 do the same for the 
0030 ED531800 007 40 LD ( VCONT+l ) , DE ; PUT OLD ADDRESS IN VIDEO 
0041 nn 00750 NOP ;TRSDOS ONLY keyboard. The remainder of the code, 
0042 00 	 0076 0 NOP ; DELETE FOR LOOS lines 890-930, configures the UART. 

00 710 
007 80 THEN , PATCH KEYBOARD DCD Line 890 executes a ma5ter reset, lines 
00790 TRSDOS 1. 3 ONLY 
00 8 0 0 I ~910 write a 55 hex (300 baud) to 

0043 ED5Bl640 	 00810 LO OF: , (KBLK+l ) ; GET OLD ADDRESS the baud register, and lines 920 and
0047 211A00 03820 LD HL,KEYllD ; NEW ADDRESS 
004A 221640 00830 LO (KBLK +l) , HL ; INSTAJ.I. NEW ADDRESS 930 set 7-bit words, even parity, I stop
0040 E05 33000 	0084 0 LO (KCDNT+l ) ,DE •OLD ONE TO OUR ROUTI NE 

00850 bit by writing an A4 hex to port EA 
00860 	 FINALLY , CONFIGURE UART FOR 300/7/E/ l hex. Line ·940 starts the clock again 
00 870 TRSDOS 1. 3 ONLY 
00880 and jumps the routine back to DOS. 

11051 D3E8 00890 OUT (OEBH) ,A ,MASTER RESET 
0 053 3E55 0P900 LIJ A , 55H ; SET 3 0 0 BA~D SEND/RECV The video and keyboard subrou
0 055 D3E9 	 009U OUT (OE911 ) , A tines are at labels VIDEO (line 300)00 57 3EA4 00920 LO A, OA4tt ;7/E/ l 
0059 D3EA 0 0 93 0 OUT (OEAH) ,A ; SET IT and KEYBD (line 480). Let's examine 
005B FB 009 4 0 IN010 F.I 
00 5C C3 2D40 00950 JP TODOS the video first, since it's the simpler of 
003 2 00960 END INSTAL 
00000 Tota l Errors the two. When the CPU sends a char

End acter to the screen, it gets routed 
through the video device control 
block, which sends it to your linking 
routine. The character is in the C regis

Program Lisrlng 2. Li11ki11g video, keyboard, and RS-232 ill LD°iS 5.1.3. 
ter when the routine gets to the video 

0orn0 TITLE <LISTING 2 - LOOS > subroutine, and lines 300-310 save the 
0 011 0 
00120 

VID EO , KEYBOARD 
LOOS 5 . 1. 3 

ANO RS232 LI NKI NG status of the flags and the character. 
00130 The routine wait5 at V W AlT (line 
00140 
001 50 320) for the UART to get ready 

4010 
4015 

0 01611 
001 7 0 

VBLK 
KBLK 

EQU 
EOU 

401DH 
401SH 

; VIDEO DCB 
;KD DCB to receive another character. IN 

00EB 
ODEA 
00E8 

0U80 
00190 
00200 

UDATI\ 
US1'1\T 
MSTAT 

EQU 
EQU 
EQU 

0 EB H 
OEAll 
0E8H 

; UA RT DATA POR1' 
; UART STA1"US REGISTER 
;MODEM STATUS PORT 

A,(UST AT) gets the status byte from 
the UART status register, EA hex. Bit 

0033 
002B 

0021 0 
00220 

PRINT 
KEYBRD 

EQU 
EOU 

3 3H 
2!lH 

1 ROM PRINT ROUTINE 
; ROM KEYBOARD SCAN 6 is the Transmitter Empty flag; your 

OA9A 
4020 

00230 
0024 0 
0 02 5 0 

BASIC 
TODOS 

EQU 
EQU 

OA9AJI 
402011 

;PASS 
; JUMP 

TO 
TO 

BASIC 
DOS 

routine is looking for a I in this posi
tion (see Table 1). The video subrou

00260 
00270 tine masks out everything but bit 6 by 

0000 F5 

002 80 
00290 
00300 VIDEO 

NEW VI DEO DRIVER 

PIJSH AF 

PATCH 

;SAVE FLAGS 

ANDing the status byte with 40 hex 
(01000000 binary). If the AND com

0001 
0002 

cs 
DBE/\ 

00310 
00320 VWAIT 

PUSH 
IN 

BC 
A, ( USTAT) 

;SAVE CHARACTER 
; CHECK UART FOR CLEAR mand results in a zero, the routine 

0004 
00116 

E640 
28FA 

00330 
00340 

AND 
JR 

40H 
Z , VWAI'r 

; BIT 6 I S TllE ONE 
; TRANSMITTER .BUSY 

loops back to V WAIT. 
GOO 8 7 9 0 0350 LD 11 , C ;GET Cll ARACTER When the UART signals that it's 
000 9 
COBB 

03EB 
E6FP 

00360 
00370 PF 

OUT 
AND 

(U DA1'A) ,A 
255 

; SENIJ U ' 
; LF/CR SWITCll ready to accept a byte, your routine 

000 0 
000!' 

FE0D 
2004 

00380 
00390 

CP 
JR 

OOH 
NZ , VID0 1 0 

;CAR. RET? loads the character from the C register 
0011 
00 13 
00 1 5 

0EOA 
l BED 
Cl 

00400 
00410 
00420 VID010 

LD 
JR 
POP 

C , OAll 
VWAI T 
IJC 

; !NSEH'J.' L. F' . 

; SEND L. F. 
; RECOVER CllARACTf.R 

to the A register and writes it to port 
EB hex. The UART sends the charac

0016 
0017 

Fl 
C30B00 

00 430 
00440 VCONT 

POP 
Jr 

AF 
0000 

;RECOVER F'Ll\GS 
; PATC!l POIIIT__ ter out through_port EB hex. _ _ 

- - ·  ._ _ -----0 0 ~ · S-0--, 

00640 
' 00650 

- - - - - - -

INS'l'ALLATION 

-

OF NEW VIDEO AND KEYBOARD 

~ Some of the BBS's callers will be us
ing a terminal program that requires a 

00660 
00670 

LINKS TO RS - 232 carriage return and a line feed, and 

00 1 A !') 

00680 
00690 
00700 lNSTAL 

f'IRS'f I 

IJI 

PATCH VllJEO DCB TO NEW ROU TINE 

A L I TTLE PRI VACY , PLEASE 

sorrie won' t. You must offer line-feed 
after carriage-return as an option for 

001 B 
001F 

ED5BlE40 
210000 

00710 
00720 

LO 
LO 

OE , (VBLK+l) 
H[. , VIDEO 

GE'!' EX I ST I NG 
NEW 1\DDRESS 

/\DDRES S the BBS. 
0022 
0025 
0029 

221E40 
E0531800 
rn 

00730 
007 40 
00940 IN0l0 

1.n 
LO 
EI 

( VBLK+l ) , HL 
(llCONT+l) ,OE 

PUT NEW 
PUT OLD 

ADDRpSS 
ADDRES S 

JN DCB , 
I N VIDEO 

The Basic program we've written to 
accompany this month's machine-lan

002A 
001A 

C32D40 00950 
00960 

JP 
F.ND 

TODOS 
INSTl\f. guage programs has a way to tum this 

00000 Total Error s 
End 

option on or off. Basic can POKE a 
zero into PF + I to tum off line feed 
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ALWAYS AT TRS-80® ALWAYS AT 
SALE PRICES 	 SALE PRICES 


w , .--:.1 · 
e1 .. 

··~..,..__........... ~~'.'m1'!" •' -;/ 


· t;JiJ;~,·y · 
HARD DISK DRIVES MODEL 12 

FAST I ~282 
DfW COMPUTER CENTER 

326 MAIN ST. , GRAPEVINE 
TEXAS 76051 - (8 17) 481-7283 

_.,..~ .-,;.~.. 

~-p

To get YOUR SALE price CALL: ~ I 	 = 1-800-433-S A L E 
' 	 ~ • • I ' ' • ~ • r •]--~-

/I II II ' 

• I • f 

- ' . -.- . . 

. :·:,. . . . ..DAISY WHEEL PRINTERS ·· MODEL 100 

I 

\\,,.. 
\

'I. \ 

MODEL 4-P 

·. 

. 

-~-----e""""'- '·, 

BU.SINESS CHECK LEDGER+ 

ADVANCED BOOKKEEPING SYSTEM 


$99.50 
Checks ledger, expense accounts ledger, deposit accounts 
ledger, deposit ledger, accounts payable ledger, payee ledger, 
bank file, add-edit - display - print for each file. 

Handles three banks with three series of checks numbers per bank. Can 
split checks into nine different expense accounts. list checks by check 
number, payee, or expense. Reconciles bank balance by clearing 
checks, and deposits. Requires two disk drives, printer and 48K RAM . 
Integrates with RS disk payroll 26-1556. Model I, Ill, 4 or MAX80. 
Manual contains step-by-step procedures for all features and entries. 

Data Stored in Business Check Ledger+ 

• 	BANK FILE <Max 3 banks> 
• 	CHECK FILE <Max 9-three banks 

and three series each bank> 
•DEPOSIT ACCOUNT FILE <Max 100> 
• EXPENSE ACCOUNT FILE <Max 100> 
• 	PAYEE FILE <Max 998> 
• DEPOSIT FILE <No Max> 
•ACCOUNT PAYABLE FILE 

v	 37 1 FOR DETAILS WRITE 

JAMES RUSSELL 

110 Beechmont Dr., Carmel, IN 46032, (317) 846-8553 


INTRODUCING 
--- -- ·---~-----··-------------< 

TheEM RESS 

The most advanced Database Management System 
available today for Mocorola 68000 Based Machines. 
Currently available for the TRS 80 Model 16 running 
TRS/DOS- 16 or XENI X. 

FEATU ES... 

An Interactive Report Writer Second to None • Capable of 

Managing an Unlimited Number of Records • Written in 68000 

Assembly Language • Range, Choose, and Member Integrity 

Checks • Sophisticated Relation Editor with Ditto and Zoom 

Facilities •. Virtual Fields Computed on Reference • Numeric 


Fields of 2, 4, or 8 Bytes with 18 digit precision • 

High level Engl/sh Language Query System 


IDEAL FOR... 

Prod11ctio 11/Sales/Ma11age111e11t F<1r eca sti11g and Pla1mi11g 

S400 

CHECK OR MONEY ORDER 

.... 397 EMPRESS TECHNOLOGY 
510 KING ST • LITTLETON, MASS 01460 • 617-537-6674 
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BBS EXPRESS 


after carriage return, or a 255 to tum it 
on, depending on what the caller 
needs. 

Consider how that works. ANDing 
the contents of the A register with 255 
(11111111 in binary) doesn't affect it. 
If the character in the A register were a 
carriage return (OD hex) before the 
AND, it still will be. Then line 390 
picks up the character, changes it to a 
line feed (OA hex), and jumps back to 
V Wait to send a line feed. 

If Basic jams a zero into PF+ l, the 
routine ANDs with zero (CXXXXXXX> bi
nary) to produce a result of zero . 
When line 390 detects a zero, it doesn 't 
jump back to V Wait. Instead, lines 
420 and 430 pick the character and the 
flags back from the stack, and line 440 
jumps back co where the device con
trol block intended for printing to the 
screen. 

The keyboard patch is more compli
cated. When the computer arrives at 
your routine, the CPU hasn't scanned 
the keyboard yet. If the CPU gets a 
character from the UART and jumps 
to the routine originally contained in 
the device control block, the CPU 

scans the keyboard and loses the char
acter received from the UART. Your 
keyboard patch needs two exits: 1 for 
the UART when it's holding charac
ters and another for when it isn't. 

According to Fig. l , bit 7 of the 
UART status byte indicates whether 
or not a character is ready for the 
UART to pick up from port EB hex. 
Lines 480 and 490 save the flags and 
the BC register, then line 500 reads in 
the status byte and checks bit 7 by 
ANDing with 80 hex (10000000 
binary). 

If bit 7 is a zero, the routine jumps 
to KOUT and POPs AF and BC off 
the stack and jumps to the keyboard 
scanner. If bit 7 is a one, the UART 
contains a character that the routine 
picks up from port EB hex and puts in 
the C register. 

Line 570 POPs the flags and line 
580 moves the recovered character in
to the A register. After setting the 
stack with a POP BC, the routine re
turns to the operating system- just ac; 
if the CPU had scanned the keyboard. 

If TRSDOS users press the break 
key and send a CHR$(1) character, 

they'll bang up the program. To ac
count for this, line 540 of Listing l (the 
TRSDOS version) checks for a .I and 
ignores it. LDOS avoids this problem 
by screening out the break key. 

LDOS and TRSDOS are dissimilar 
operating systems. As you saw last 
month, LOOS lets you link devices 
but TRSDOS doesn't. Under LDOS, 
you can simply link the keyboard and 
the video to the communications line 
by typing: 
LINK *KI •CL 
L!NK•OO *CL 

But this link won't accept a line feed 
after carriage return. You should link 
the video device to the communica
tions line j ust as you did with TRS
DOS, skipping the keyboard link. 
And using LDOS's Link command 
lets you take advantage of its type
ahead function. 

The tracks are laid. Next month , 
you'll start building the BBS Express's 
engine.• 

Contact J. Stewart Schneider and 
Charles E. Bowen ar P.O. Box 404, 
Catlettsburg, KY 41129. 

NEW PRINTERS ADDED! FIND YOURS BELOW. EXACT REPLACEMENTSRIBBON SALEGood This Mon th 
RADIO SHACK• CENTRONICS •COMMODORE• EPSON• ANADEX •BASE 2 •IBM• NEC• C. !TOH• IDS• DATA ROYAL• OTHERS 

PRINTER lllllBON INSERTS EZ-LOAD'~ RELOADS NEW CARTRIDGES SILVER DOLLAR 
MAKE. MODEL NUMBER SIZE DROP IN, NO WINDING I You SEND your used (from the V ltl IOU S WINO to LOAD 

(Contoc t us if yo u r prin ter is Inches EXA CT REPLACEMENTS CARTRIDGES to us. We manufacturers . Subjec t WHY 00 WE SEL L,_ THESE? 
not listed. W e can probably by made in our ow n shop. put OUR NEW INSERTS to availability. • ) This 1s the 1voe ribbon vou getRELOAO your old cartridges.I Yards Cartridges not included . in them. 

11 vuu orcser from ou1 fellow 
OIAllLO 110/120-XEROX MEMORYWRITER 010/020 ~111h730 ·····---  -··------ ·------- - ---- ----------·------------- ----- $15/2 $42/6 $ 78/ 12 .idvonisers W e :s~ ll 1htim 10, 

BASE 2 · DIP 81/62/64/650 '''° $15/3 $54/12 $288/72 $7/ 1 $6 ••12 or mo,. $3012 $87/6 f1 68/12 tess sincP. W P. m11.ke them 

ourselve$ Do vou really hk.v 
C ITOH Prowriter 1550/8510 · NEC 8023/8025 ThA mess and mconvemen ce o l 

APPLE DMP · DEC LASO-RA '11. . 18 $15/3 $54/ 12 $288/72 $7/1 $ 6 e112 or more $15/2 $42/6 $ 78/12 unw 1nd1ng and dumping this 

$234/72 $5 113· 11 $4 H 12 or mo,. t60/12 $348/ 72 
lype ' •bbon .,..too wa• teba1ket 

C ITOH Starwrlter F10>(ARBON FILM BLACK SH0.145 $24/6 $42/12 f18/3 01 ou t on a newspaper and /or 

DIABLO HYTYPE 11 FABRIC BLACK :)1115 •17 $21/3 $78/12 $510/72 $8/ 1 $ 7 Hl2 or more $18/2 $51/6 $ 96/ 12 w1ndir1g il in to vour cort ridgo1 

RADIO SHACK 
We don' t know why theso ore 
being sold . Computers should 

CARBON FILM · DWP-210 114451 Black 511e, 1 4 ~ $24/6 $42/12 $234/72 $5 u3-11 $4 H 12 or more $18/3 $60/12 $348/72 simpli f y your lifo, no t mokc •1 

DAISY WHEEL ll·DWP-410 (14191 Black ~ 1U!I $24/6 $42/12 $234/72 $5003-11 $4H12 ..lrm01• $18/3 $60/ 12 $348/72 more complex just 10 save a 
few pennies You ere w elc. ome 

Red, Green, Blue. Brown (1419) Colors Y.1 130 $3016 $52/12 $288/72 $6 ..3-11 $5H12 or more $21 /3 $72/12 $420/72 to order these if you cannot al · 

FABRIC (Long·lifa) DWP-210 114581 Black $21 /3 $78/ 12 t510/72 $8/ 1 $ 7 ee/2 or more $18/2 $61/6 $ 96/12 
lord our EZ · LOAD'~ INSER TS. 

S119• '7 RE LO A D S. "' NEW C AA -

DAISY WHEEL 11 (14491 Black .... 2~ $21/3 $78/12 $510172 S8/ 1 $ 7 H/2 or more $18/2 $51/6 $ 96/ 12 TRIDGES. But BEWARE! You 

LP I-II-IV 700 Zip Pack (1413) $12/3 $45/12 $252/72 
now knuw how 10 avoid disan · 

911 e.10 ·--- -------·------------ ---- --  ·---·-·---- -··-·  ----·· ·-·  -- ·--  Do1m ment . One more c;ui11nn· 
CENTRONICS 730/737/739/779 be sure to cl'leck ! l'\e. 1eng1h ol 

DMP-200, 120 (1483) y, . 20 $15/3 $54/ 12 $288/72 $7/1 $6 ..12 or more $27/2 $81/6 $1 62/ 12 .:l l'W ribbon BE FORE you buy 1t. 

For instance. an M X- 100 rib · 

OMP-500 (1482) ~. io $15/3 $54/12 $28B/72 $7/ 1 $6 H12 or more $24/2 $72/6 $144/ 12 bOn should oe JO ya rds long. 

DMP·2100 - TOSHIBA P1350 (1442) $18/3 $66/12 $360/72 $8/1 $7 oe/2 or more $15/2 $42/6 $ 78/ 12 
not 20 as 1n the MX -80. 

V.120 

LP 111-V (1414) ..., . 1s $15/3 $54/ 12 $288/72 mi. _ _ $6-uL.2 o u nou il5t2 --$.42/6---$- 781+2 - t+2/3-t44/ 1"2-$2!1?172 
- -

UMP-4UU71'20-;TI' Vl·Vlll - - (1418) 6119 • 14 $15/3 $54/12 $288/72 $7/1 $6 e•/2 or more $1512 $42/6 $ 78/ 12 Sl 1/3 $40/12 $228172 

DMP-100. LP VII (1424) I,.., Looc -- ---- --------------  ----- ·-·· ------···-------- ---  ---------- $16/2 $48/6 $ 96/12 ·- ·-·--···· -------- ---·--·· ----  ·· 
COMMODORE 1525 • GORILLA BANANA 

EPSON MX/FX/RX 70/80 · IBM PC ""•20 $15/3 $64/12 $288/72 $7/1 I $6 H / 2 or more $14/2 $36/6 $ 66112 $12/3 $44/12 S252/72 

MX/FX 100 ·IBM PC • ·30 $18/3 $66/12 $360/72 $8/1 $7 e.J2ormore $24/2 $69/6 $ 132/ 12 $15/3 S54/ 12 S288/72 

COMMODORE 8023P-CENTRONICS 152-2 \ou 12 $15/3 $54/ 12 $288/72 S8/1 I $7H/ 2or moro SEND CHECK, MONEY ORDER, DR COD TO: ..- 152 
ANADEX 9000 SerlH -.30 $18/3 $66/12 $360/72 S8/1 $ 7 •o/ 2 Of more BCCOMPCO 
WORRIED ABOUT ORDERING BY MAIU Relax . W e' ve been in business tor many veers end can olease the smalles.1ano largest account . Iv,a I •Vou receive: some o f the tinttst ribbons avallable made 01 our o w n e:icc lusive IMAGE PLUS 1 1'" fabric end ca1bo?, fi lm . Our ribbons tft your 800 South 17 Box 246 
printer e1toct ly. COMPARE, but BEWARE! W t: Order alt our competitor·, products and are amazed ot what >NC get. We use thtl lti test s1ate·Of SUMMERSVILLE. MO 85571 
the-art production eq..iipmont ond are blessed with a fine, dedtc:tned staff . W e guarantee everything we m ake, period. Our ribbons are: made CALL FOR LESS ON SA TUROA YI 8:30 ro 5:00 ICTI 
t re$h d1ulv and our goal is to ship your o rdor w i thin 24 hours. W rite fOf our LJruchure. price list and newsle tter . INK SPOTS1m. (417) 932-4196 

COST PLUS 10% I "BJ~ WE PAY UPS SHIPPING on PREPAID ORDERS. 
RADIO SHACK COMl'VTERS·SOfTWARE·SUPPLIES·ACCESSORIES PLEASEINCLUDE STREET ADDRESS for UPS DELIVERY. 

C•ll Bob C•ae or write for our COST PLUS 10% FL YERl!I President FOREIGNADD 15%, U.S. FUNDS. 
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80 Micra's BBS Goes On-Line 


80 Micro 's BBS is an open-access bulletin board for our readers. It's a means for communication between authors and 
readers, among readers themselves, and between readers and the magazine. 

You can access SO Micro's BBS 24 hours a day, seven days a week, by dialing 603-924-6985. Ifyou're a new user, type H 
from the command prompt; the system will present the information you need to continue. 

The bulletin board provides on-line debug notices, and acts as a clearinghouse for information on TRS-80s and the mi
crocomputer industry in general. Among its features are special-interest sections. a data base of unpublished programs, 
and an upload section that lets callers add their own programs to that data base. 

The index below contains some of the programs currently available on 80 Micro's BBS data base. These programs are 
copyrighted; they are not in the public domain and are protected by the same copyright law that applies to programs print
ed in 80 Micro. They are for the sole use of the individual user, and may not be resold or reproduced. 

Bar Graph (GRAPH.BA) 
by Eric Bailey 
Model 100 

An SK Basic program that lets you 
create a bar graph on the screen. 

Basketball Stats (BBALL/BAS) 
by Scott Brock 
Model I/III 

Keeps seasonal statistics for a bas
ketbiill team. 

Cardoni Trick 1 (CARDONI/BAS) 
by Jon Mark O'Connor 
Model I/Ill 

Card trick. 

Cardoni Trick 2 (CARDON2/BAS) 
by Jon Mark O'Connor 
Model I/III 

Math trick. 

Coin Log (COIN/BAS) 
by Mike Carter 
Model I/III 

Handles coin collecting and invest
ing records. 

Constellations (SPACE/BAS) 
by Arnold van Beverhoudt 
Model I/III 

Draws familiar constellations on 
the screen. 

Cribbage (CRlB/BAS) 
by Robert Barker 
Model l/UI 

Play cribbage with your computer. 

Dr.1gon Breath (DRAGON/BAS) 
by Dan Jones 
Model I/III 

Real-time arcade game. 

Dungeon of Death 
(DUNGEON/BAS) 
by Mike Erickson 
Model I/III 

Adventure game. 

Flight Simulator (FLIGHT /BAS) 
by Tyler Kim 
Model I/III 

747 flight simulator. 

Foreign Dictionary (FORDIC/BAS) 
by H. Steele Holley 
Model I/III 

Create your own foreign language 
dictionary. 

Key Art (KEY ART /BAS) 
by Raul Acevedo 
Model I 

Creates graphics on the screen and 
generates a program to draw the 
graphics. 

Laser Destruct (LASER/ BAS) 
by Mark Hall 
Model I/III 

Real-rime graphics game. 

Lunascope (LUNA/BAS) 
by Charles Gillen 
Model I/III 

Fortune-telling according to the 
oriental lunar calendar. 

Mad Libs (MADLIB/BAS) 
by Frank Conley 
Model 1/Ill 

Mad libs generator. 

Magic Trick (MAGIC/ BAS) 
by Gene Palmer 
Model I/III 

Cup and ball classic magic trick. 

Manned Space Flight 

(SPACEMAN/ BAS) 

by Arnold van Beverboudt 

Model I/Ill 


A manned space flight directory. 

Matchmaker (MATCH/BAS) 

by Kim Skidmore 

Model III 


Electronic romance. 

Music Printer (MUSIC/BAS) 

by Vincent Iverson 

Model I/III 


Creates sheet music on an Epson 
MX-80 with Graftrax. 

New Home Analysis (HOME/BAS) 
· by Cliff De Jong 

Model I/Ill 
Analyzes investment potential in 
buying a new home. 

Solar System (SOLAR/BAS) 

by Arnold van Beverhoudt 

Model I/III 


Solar system data base. 

Star Trek (STREK/BAS) 

by Arnold van Beverhoudt 

Model I/III 


Star Trek game. 

Straight Line Graphjcs 

(GRAPHICS/ BAS) 

by Richard Melka 

Model l/lll 


Collection of screen graphics rou
tines. 

Towers of Hanoi (TOWERS/BAS) 
by Jose Babilortia 
Model I/Ill 

Graphics demonstration/ gan1e. 
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P ASCALCULATIONS I by Bruce Powel Douglass 

Putting Pascal Thr ugh 

Its Loops 


N ow that you can write and com
pile simple Pascal programs, 


you're ready to take on If statements, 

compound statements, and loops. I'll 

also introduce you to two of Alcor 

Pascal's graphics procedures that I'll 

use next month to create some inter

esting applications when we write our 

own procedures and functions. 


Having learned Pascal's program 

structure, the assignment statement, 

and how to declare variables, you can 

write simple programs and compile 

them by entering the DOS command: 


PASCAL ProgramName 

For example, to compile the Circle 

program (see Program Listing 1), type 

PASCAL CIRCLE and press the en

ter key. Assuming that you typed in 

the program without mistakes, the 

compiler reports a no-error message. 


To run the program, type in RUN 
IF (weight< 200) THEN ~vritcln ('Good!') than 75 percent on his homework asCIRCLE and press the enter key. The ELSE \vriteln('Have you considered a diet?'); signment and spells his name right.program prompts you for input and 

The command would look like this: output. For now, just press the enter 
Notice that the first WRITELNkey in response to these prompts to ex IF (homeWorkScore > 75) AND nameSpelledstatement doesn't end in a semicolon. ecute the program. CorrectlyThis is because the Else keyword really 

THEN score: = score + 10;
comes in the middle of the If stateConditional Statements 
ment. Since semicolons terminate The And operator returns a value of

In Basic, an If statement switches a statements, the If statement is over True if both arguments are true. The 
program between two actions, based when it finds a semicolon and the Else example above adds 10 Lo the variable 
on a value. Pascal's If statement is clause produces an error. In general, score if both the value of the variable 
similar. In Pascal, the value the If as long as you don't put a semicolon homeWorkScore is greater than 75 
statement uses to make the choice on the statement preceding an Else and the Boolean variable namemust always be a Boolean variable. It clause you'll be OK. SpelledCorrectly is true. If either or 
can be a Boolean variable such as: none of these conditions exist, the proFigure la shows the structure of an 

gram doesn't execute the statementIf statement. When you use an ElseIF doneWorking THEN .. . following the Then keyword . clause, don't precede it with a semi

colon (i.e., don't end the If line with a The Or operator returns a value of
or the result of a comparison of arith
semicolon), but you should use a semi True when either or both statementsmetic values, such as: 
colon-following the statement after are true. Suppose, in the above exan1
the Then keyword-when you don't ple, that you want to add 10 pointsIF (age < 55) THEN ... 
include an Else clause. when either homeWorkScore is great

er than 75 or when the student spells The parentheses are optional here; Pascal has a set of logical operators 
his name correctly. To do this, just rethey make the statement more read for more complicated tests. These are 
place And with Or in the statement. able. And, Or, and Not, and you use them 

Pascal's If statement also has an much the same as you would in Basic. The Not operator returns the oppo
Else clause, and it works just like Ba Suppose you want to add IO points to site of its argument. For example, 
sie's. Here's an example: a student's test score if he gets more NOT TRUE returns a FALSE and 
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You've cot 

TOTALACC SS
t speclallzlng In TRS80 • 1 

TO YOUR COMPUTER HARDWARE &SOFTWARE 
NEEDS. CALL ROSE TODAY! 

These drives are complete with power supply, 
enclosure and external drive connector . For 
TRS-80 Model I, Ill , 4, IBM PC and others. All 
drives are Double Density. All drives step at 6ms 
or less. SS is single side, OS is double side . 
Specify Beige or Silver color cover. Add $5 per 
dnve shipping unless otherwise specified . 

COMPLETE FULL SIZE 5.25" DISK 
DRIVES 

40tk Single Side Tandon TM 100-1.. ... .. .. $ 199 
40tk Single . Sic1e " Flippy" MPI 51 (limited 

supply) ................................ .. ............. .. .... 249 
40tk Dual Side Tandon TMl00-2 ................ ....279 
40tk Dual Side MPI 52 (hm1ted supply) ..... ....... 289 
80tk Dual Side Tandon TM101 ·4 ..................... 359 
80tk Dual Side MPI 92 (limited supply) ....379 

COMPLETE HALF-HIGH 5 .25" DISK 
DRIVES 

1 ca . 401k SS TEAC FD·55A 1n dual case..... S 199 
2.ea . 40tk SS TEAC FD-55 A 1n dual case.. .. .. 389 
1na. 401k DS TEAC FD-558 in dual case .279 
2ee 40tk OS TEAC FD-558 1n dual case . .499 
1ca. 80tk OS TEAC FD-55F in dual case .. . .359 
2oa. 80tk OS T::AC FD-55F in dual case .. . ..... 599 

COMPLETE 8" DISK DRIVES Ml SIU sh'P!ll'lQ 

2ea . SS Tandon TM848-1E's in dual case 699 
2ea. OS Tandon TM848-2E ' s in dual case 849 

BARE 5.25" & 8 " DISK DRIVES Add S4 sh1pp1r9 

40tk SS. Full Size. Tandon TMl00-1 .... ...... $ 169 
40tk SS, Full Size, "Flippy" , MPI 51 ..... 219 
40tk OS. Full Size, Tandon TM100-2 ............. 229 
40tk OS. Full Size, MP! 52 (l1m1ted supply! ...... 265 
80tk OS. Full Size. Tandon TM!Ol -4 .. .329 
801k OS. Full Size. MPI 92 (limited supply) .349 
401k SS, Half-High, TEAC FOSS-A ...... .. ...... 1 S9 
40tk OS, lialf-H1gh, TEAC FD55 -B ................ .. 219 
eOtk OS, Half-High, TEAC FD5S-F - ........259 
8 '" SS. Thinline. Tandon TM848-1 E.. ..260 
8" DS. Thinline. Tandon TM848-2E ..... ...... .... 37S 

TRS-80 MODEL 111/4 DISK DRIVE KITS Add 
SB sh«"') 1Je1 In 

Internal drive kit complete with disk controller, power 
supply, mounting brackets. cables and all hardware plus 
step-by-srep instrucuons $ 199 

Same as above L>ut With 1-40tk s1ngle~s1de 

drive . 369 
Same as above but with 2-40tk single-side 
drives . ... ........ .. ..... .. .... .. .. .... ........ S39 

MODEL DOUBLE DENSITY 
CONTROLLERS Add SJ s1>1ppong 

Aerucu111p " DOC" ............ .. .. $ 99 
Aerocomp " DDC " with LDOS ......... .. ...... 149 
Aerocomp " ODC" with NEWDUS 80-2 .0 ... 199 
LNDoubler 5 " / 8 " if you need 8 " .... 169 

OTHER DRIVE GOODIES Add S1 sh•ppmg 

TRSDOS 1.3 Disk & Manual for Model Ill ........ $ 20 

THSOOS 2.3 Disk & Manual for Model I ............ 20 

TASDOS 6 • Disk & Manual for Model 4 ........... 29 

LDOS for the Model I or 111 .. ...... ......... .. ... 69 

NEWDOS 80 v2.0 for the Model I or 111 .......... 139 

2-drive cable for Model l/ill/4 ...........................24 

2-drive cable for IBM PC .......................30 

4 -drive cable.for Model !...................................34 

htender cable ........ . ...... 13 

5.25" drive power supply & enclosure. b1ege or 


silver .............. ............. .. ... ...... ..... 59 

8 " drive power supply. fan & enclosure. beige . 1 S9 


..,. See List of Advertisers on Page 195 

CP/M FOR YOUR TRS-80 MODEL 4/4P 

I have tested both the Montezuma Micro and the Radio Shack versions of CP/ M 
for the Model 4 and I have found the Montezuma Micro version vastly superior. 
Compare the following specifications and see for yourself. 

Transient Program Area (TPA) 
Bytes Free Space in MBASIC 
Free Space on Formatted Disk 
(Not Including Reserved Tracks) 

User Access to Additional 64K RAM 
Time to Load WordStar 

Montezuma Micro 

56K 
30,776 
166.SK 

YES 
4 sec. 
YEA!!! 

Radio Shack 

43K 
18.488 
154K 

NO 

9 sec. 


BOO!!! 


The above information really does not do justice to just how well the Montezuma 
Micro version of CP/M performs in comparison to the Radio Shack version . The 
utilities such as Interchange are worth the price alone. You can read and write most 
popular disk formats . Call me and see if your favorites are included. ADM-3A terminal 
emulation means most popular software will install with no hassle. I have them in 
stock, ready to ship at only ..... .. ...... .. .~ 1!'.~~?..~~~..~~ - ~~'..~~.ip,1~ i.~~ : .... .. ................$ 199 

LNW COMPUTERS 

96K RAM LNW80 Model 2 complete with all the 
features you have dreamed of. RS-232C and 
parallel printer ports. NTSC and RGB video. Can 
use both 5 " and 8 " drives in double density. 
Works with all known DOS's and comes with 
CP/ M 2 .2 at no extra cost. List is $1395 . Now 
only ............................................. ........ S 999 

PRINTERS & ACCESSORIES 

ANAOEX DP-96208, 240cps ..............$ 1175 
ANAOEX DP-96258, 240cps. Near Letter 
Quality ...... .. .......... .......... . 1275 
ANADEX DP-6500. SOOcps. NLO & Fast ........ .. 2375 
ANADEX DP-972S. 240cps plus COLOR ...... ..... 139S 
PRUWRITER 120cps. 10" Wide Friction/Trac1or ..349 
PROWRITER 2, 120cps, 15" Wide 
Friction/Tractor ....595 
ST ARWRITER F 10-40cps Daisy Wheel ............. ..995 
LPRINTMASTER F10-55cps Fast Daisy Wheel ... 1360 
Rutishauser Bidirectional Tractor ...... ... . , .............. .. 199 

Rutishauser Sheet Feeder . A Best One ....... . ........ 795 

A Good, Cheap Sheet Feeder for the FlO's.........475 


SPECIAL SOFTWARE DEALS Add S4 

~·wu~ 

Wo1dS1ar 3.3 !Specify Mon:e;uma OI RS IU1ma1J ............... S250 
MailMerg . SpellS1a1 . S1arnlll!• ...............................220 
WordS1ar P1ole55iunal !Above 4 Progamsl .................................450 
D010S1or 0010 Emry & Heureval ............................................115 
ReponS1ar Repon Generalm ............ ............ .............150 
l11luS1 a1 Atlva11U!IJ OBMS IAl.iove 2 P1oy1 a111sJ 300 
dDAS( II Comple1e Wi1h Oisk Tu1orial.................. ........385 
Super U11l11Y Plus 3.2 by Kim Won............... .............59 
CP/M loi Model 4 by Monie Zuma .... .................................. 199 
Pickles & !1 0111 CP/M 7.7in Im lhP. MndP.l II. Mo1lP.I 17 
and Model 16. floppy Oisk Ve1s1on........................ ...... 170 
Same 1h1ng bu1 .lhc Rad'10 Shack Hard Disk . ...219 

Add S5 hmidli11y cflarye ro orde1s under $50 

ORDER NOW! 

800-527-3582 


Orders Only Please 

Call in your order or write to us at the address 
below. Texas residents call us at 214-337-4346 
and deduct $2 .00 from your order. If you need 
technical informotion or service please call the 
Texas number as the Toll Free lines are for 
orders only. Prices are subject to change w ithout 
notice and are mail order only. I accept 
AMERICAN EXPRESS, MASTERCARD and 
VISA . You can send a check or a money order. 
I also accept COD orders but they require cash 
or a cashier's check upon delivery. If shipping 
charges are not shown please call for the correct 
amount . Add $5.00 handling charge if your 
order is less than $50 .00. Shipping charges 
quoted in this ad are for the lower 48 states 
only. Orders to Canadian address add $20.00 
Documentation Fee if order is $500.00 or more. 
Texans add Stal e Sales lax . No tax collected on 
shipments outside of Texas. SOFTWARE IS 
SOLD ON A REPLACEMENT BASIS ONLY - NO 
REFUNDS. If it is defective call us for 
instructions. Be sure you know what you are 
buying. Please order from me now- I need the 
money and I w ill not jack you around . All 
merchandise carries the original manufacturers' 
warranty and all repairs or adjustments will be 
made by the manufacturer or his designated 
representative . 

NEXT DAY SHIPMENT of Goods in Stock . 

TOTAL ACCESS 
P.O. Box 790276 
Dallas, Te xas 75379 
214·337-4346 ..-81 
Copyright 1984 by Total Access 
TRS-80 is a Trademark ot the Tandy Corporation. 
CP/ M is a Trademark of Digital Research. 

80 Micro, July 1984 • 161 



PASCALCULATIONS 


NOT FALSE returns a TRUE. Sup words tell Pascal where the compound 
pose you want to print out a message 
to the student if he spells his name 
wrong. It would look like this: 

IFNOT(nameSpc:UedCorrectly) 
THENwriteln('Havc you mis.5pelled your 
name?') ; 

If the value of nameSpelledCorrect
ly is true, then the program skips the 
statement after the Then keyword. If 
it is false, then NOT FALSE returns a 
TRUE and the program prints the 
message to the student. 

Compound Statements 

A statement in Pascal is very similar 
to a Basic statement. It contains com
mands, maybe some data, and per
forms some action. The two differ in 
that Basic contains only simple state
ments-each statement only does one 
thing. For example, the Basic state
ment OPEN "l'',1,F$ does only one 
thing-it opens a file for input. 

In addition to simple statements, 
Pascal includes the compound state
ment. A compound statement is made 
up of more than one simple statement. 
In Pascal, you indicate the beginning 
of a compound statement with a Be-

A statement in Pascal 

is very similar 


to a Basic statement. 


I 
gin keyword, and terminate it with an 
End keyword. You can use a com
pound statement anywhere you would 
use a simple statement (looping state
ments, conditional [It] statements, 
and so on). This feature alone makes 
Pascal a nice programming language. 

Consider the compound If. . . 
Then ...Else statement in Program 
Listing 2. The Begin/End keywords 
show which simple statements will ex
ecute if the variable overWeight is 
False (Not True). Again, notice the 
lack of a semicolon on the clause pre
ceding the Else keyword. 

You'll find .the compound state
ment useful in conditional statements, 
loops, and many other places. In Ba
sic, for example, you can put several 
statements after a Then keyword, but 
they must all be on the same line. This 
limits the number of statements you 
can have following a single If state
ment. In Pascal, there's no such re
striction. The Begin and End key-

statement starts and ends. 

Pascal Loops: For, Repeat, and While 

In Basic you can use only one kind 
of loop-the For ... Next loop. In 
Pascal, however, you have access to 
three different looping func
tions-For, Repeat, and While. Let 
me show you how these make pro
granuning easier in a variety of cases. 

The For Loop 

Pascal's For loop is similar to 
Basie's with one important restriction: 
its looping variable must be an integer 
variable. A Basic loop such as: 

100 FOR I = I TO lO 
JJO SM =SM + A([) 
120 NEXT I 

is written like this in Pascal: 

FOR I : = I TO IO DO 
SM := SM+ A[!]; 

Figures I b and le show the proper 
syntax for Pascal's For statement. In 
Basic, the For loop marks the end of 
the loop with the Next keyword. This 
isn't necessary in Pascal because the 
For loop always executes only one 

Program Listing 1. Drawing a circle with Pascal. 

program circle; 
const 

pi = 3.14159265; 
VAR 

angle,scale,step : real; 
radius, centerX, centerY: integer; 

procedure clearGraphics; external; 
procedure setPoint(x,y: integer); external; 
begin 

centerX : = 63; centerY : = 23; {center of screen} 
scale : = 128/ 48; {adjusts for non-square blocks} 
repeat 

write('Enter the radius of the circle (J-20): '); 
readln(radius); 

until (radius>O) and (radius< = 20); 
clcarGrapbics; 
angle:=· O; 
step : = l/(2+radius); 
while angle < = 2•pi do 

begin 
se1Point(centerX + scale•radius•cos(angle), 

ccnterY + radius•sin(angle)); 
angle : = angle + step; 
end; 

end 

Program Listing 2. A compound If. .. Then . .. Else sra~emem. 

IF not overWeiglll THEN 

BEGIN 

writeln('Eat rhree meals a day.'); 

writeln('You may eat dessen if you wish.'); 

write('You may even drink beer '); 

writeln(' and eat popcorn. ' ); 

END 


ELSE 
BEGIN 
writeln('You must diet to lose weight.'); 
writeln('Eat nothing but broccoLi for a month.'); 
END; 

Program Listing 3. Program thm steps down. 

program countDown: 
var 

i: integer; 
begin 

for i: = JO downTo I do 
write(i. :3); 

end 
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statement. However, this one state
ment can be a simple or a compound 
statement. If it's a compound state
ment, then you indicate that with a Be
gin and End pair. For example: 

FOR i : = I to IO DO 
BEGIN 

write('Enter a number:'); 
readln(number); 
writeln('lts square root is',sqrt(number)); 

END; 

The step size in the For loop is al
ways one. The looping variable must 
be declared as an integer type. You 
can reference this looping variable; 
you can't change its value within the 
loop by an assignment statement. 

You might think this weak of Pas
cal, since Basie's For loop allows 
floating point looping variables and 
user-defined step sizes. But remember 
Basic only has one looping statement. 
Pascal, on the other hand, uses the 
For loop only for enumerated loops 
(those that loop for a specified num
ber of times) and has other looping 
statements for non-enumerated loops 
(loops that execute while a condition is 
met or until a condition is met) . 

You can't execute true enumerated 
loops with Basie's For loop if you use 
floating point variables. This is due to 
round-off errors in the numbers repre

sentation. If a loop is going from 
O.CXXXX> to 1.0000 with a step of 
0.1000, the tenth step may give the 
looping variable the value .999999 
rather than l .CXXXX>. In this case, the 
loop executes one more time, although 
it shouldn't. This can't happen in Pas
cal, since the looping variable must be 
an integer, which etisures the loop exe
cutes for an exact 1 number of itera
tions. 

To step negatively, use the DOWN
TO keyword instead of the To key
word. This means that the looping 
variable decrements rather than incre
ments after each step or loop. Pro
gram Listing 3, when run, displays the 
numbers from 10 down to 1. 

Another difference between Basie's 
and Pascal's For loop is that Basic al
ways executes the body of the For loop 
once, even if the condition for the loop 
isn't met. Pascal, on the other hand, 
tests the condition before it does the 
loop. If the condition isn't met, the 
body of the loop isn't executed. For 
example, the following loop: 

begin 
for i : = 10 lo I do 

write(i:3); 
end 

doesn't execute 
immediately- IO 
than l. 

a) lF < Boolean expression> THEN <statement> ELSE 
<statement>: 

b) FOR <integer variable> : = <value> to <value> DO 
<statement>; 

c) FOR <integer variable> : = <value>downTo <value> DO 
<statement>; 

d) WHILE <Boolean value> DO 
<slalement>; 

e) REPEAT 
<slalement>; 

<statement>; 

UNTIL < Boolean value>; 


Note: The clipscs indicate that you can insert an indefinite amount of 
simple statements in the Repeat loop. 

Figure I . General syntax for Pascal statements. 

since the test fails 
is already greater 

Program Listing 4 draws a horizon
tal line between two points on the 
screen using a For loop. The program 
uses external procedures provided by 
Alcor for graphics. For now, don't 
worry about how to declare external 
procedures. Just type in the program 
as it appears. 

The graphics procedures are dis
cussed in the System Implementation 
Manual of the Alcor manual for you 
eager beavers. Be sure that you declare 
the looping variable in the For loop as 
an integer (as in Listing 4). 

The While Loop 

The For statement is good when 
you can enumerate the number of 
times you want the statement re
peated. Drawing a line is a good exam
ple of using the For statement. How
ever, many times you want to execute 
a loop until some condition changes. 
You can force the For loop to handle 
some of these situations, but the code 
is clumsy at best. The While loop is a 
better way to handle.such a condition. 

Suppose you want to print the pow
ers of two until they are greater than 
517. It would be difficult to achieve 
with a For loop since you don't know 
how many times to loop. Program 
Listing 5 uses the While loop to print 
the powers of two. 

Program Lisring 4. Drawing a line using Pascal's For loop. 

program Drawline; 

var 


y,x l,x2,deltaX: integer; 


{declare Alcor Pascal external procedures} 


procedure setPoint(x,y: integer); external; 

procedure clearGraphics; external; 


begin 
writeln('Draw Horizontal Linc'); 
writeln('Draws a horizontal line between two points.'); 
write('Entcr the first x coordinate (0-127): '); 
readln(xl); 
write('Enter the second x coordinate (0-127): '); 
readln(x2); 
write('Enter they coordinate (0-47): ' ); 
readln(y); 
clearGraphics; {clear the screen} 

IF (x2<xl) THEN {slep down, not up} 

FOR deltaX : = xi downto x2 do 


setPoint(deltaX,y) {notice no semicolon} 

ELSE {step up} 


FOR deltaX : = xi to x2 do 

setPoint(deltaX,y); 


END 
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dends , tota l cost & net real izat ion . 
Andromeda does not use special com
mands. Learning time is nil. When posi
tions are closed , it posts transactions to 
the sales file. Reports include Active 
Security and Security Sales Summaries, 
Portfolio Summary, and a summary table 
(either 80 or 132 col.) for use with IRS 
Schedule D. Requires TRS-80 Model I. 
48K. one drive with TRSDOS 2.3 or 
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"Remittance by VISA. MASTERCARO, casl1i•r's chock, 
or M.0 . brings prompt shipmen!. Shipmen! is made 
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is sent Insured. 

SPIRA" ~NTERPRIS;; 
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MODEM 80 
ATTRIBUTES: 
• File transfers with remote operation of TRS-80 Model I 
or Ill from a terminal or another TAS-80 via modem 
- transfer files from or to on unattended computer. 
• Error free file transfers with another TRS-80 or a 
computer using the CPI M program ""MOOEM'" , used 
widely on computer bulletin boards (CP/ M User Group 
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flexible response to prompts from the remote. Permits 
file transfer to a system that cann01 accept full speed 
transmission or does not use control codes to start and 
slop file lransmission . 
• DOS commands and programs which execute in lh '1 
lower 16K may be executed while maintaining position in 
the transmit/receive riles, Previous screen contents 
restored at completion of DOS command. 
· Supported by the author Leslie Mikesell 
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(414) 355-4544 
Dealer Inquiries Welcome 

v303 

TRS-80 

DISCOUNT 

Computers 

at Guaranteed 

Low Prices* 


ATON CP/M FOR II , 12. 16 

EPSON & NEC PRINTERS 
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CONVERSION UTILITIES 

TRS---IBM or TRS2000 

APPLE .. IBM or TRS2000 

CP/M IBM or TRS2000 

• 	VIStCALC rronsferred quickly then runs on 

Visico lc. Multiplon. 1-2-3. or Supercolc 3 
• 	BASIC programs transferred 
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LNW. FRANKLIN. BASIS. CORONA COLUMBIA 
EAGLE. COMPAQ - coll for others 

The File Transfer Program comes 
complete with all instructions. 
hardware and software. 

FILE TRANSFER PROGRAM 
$129.95 

Plus $2.00 shipping & handling 

(CA residents odd 6.5% State soles tax) 

State computer model when ordering 
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Santo Clora. Californ ia 95050 
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Inc . Mtcroson C0tp . Lorus Dev. COrp. SOrcim 
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Here's how the While loop works. 
First, Pascal makes the loop test be
fore the loop begins. If the test fail~, 
then the program continues with the 
first statement following the While 
statement. In the case of Listing 5, 
when the loop test fails, the program 
displays the message "Done." 

If the loop tested is successful, then 
the body of the While loop executes. 
This can be a single or a compound 
statement (as in Listing 5). After the 
body of the loop executes, Pascal 
again makes the While test. This re
peats until the test fails. 

The While loop is handy when 
you're uncertain as to how many times 
you want to loop, particularly if you 
don't know whether to loop even 
once. Reading from files is a good ex
ample-you might want to loop while 
NOT EOF (end of file), but you may 
already be at the end of the file. Figure 
ld shows the syntax for the While 
loop. 

The Repeat Loop 

The Repeat loop is similar to the 

as Listing 5, but with the Repeat state
ment. 

You'll notice that the Repeat state
ment doesn't use the Begin and End 
keywords for its compound statement. 
This is because the Until keyword tells 
the program where the loop body 
stops. The semicolon for the Repeat 
statement follows the conditional ex
pression in the Until clause (see Listing 
6). Each complete simple statement 
within the Repeat loop must also have 
its own semicolon, just as with other 
compound statements. See Figure le 
for the Repeat loop's general syntax. 

You can implement the Repeat 
statement for useful applications such 
as the simple error correction demon
strated in Program Listing 7. This pro
gram segment prompts you for your 
name, then prints out the name and 
asks you if it's correct. If you enter 
anything besides a y or Y, the loop 
body executes again, letting you enter 
your name again. The only way out of 
the loop is to enter y or Y in response 
to the checking question. 

The first program (Program Listing 
1) draws a circle on the screen using 
the SetPoint procedure mentioned 
previously. It uses most of what 
you've Jeamed so far. The fundamen
tal formulas used ·by the program cal
culate the X and Y coordinates of the 
circle as X : = radius * COS(angle) 
and Y : = radius * SlN(angle). This 
moves over so that the center of the 
screen (the point where X = 63 and 
Y =24) i the center of the circle. The 
formulas for the points on the circle 
now become X : = centerX + radi
us * COS(angle) and Y: = center Y + 
radius * SIN(angle), where centerX is 
63 and center Y is 24. 

This works all right, except for the 
fact that the TRS-80 display screen 
isn't square. The steps in the X direc
tion (horizontal) are smaller than the 
steps in the Y direction (vertical). To 
adjust the X coordinates so that the 
circle comes out approximately circu
lar, multiply the X coordinate by the 
ratio of the length of the directions 
(i .e., 126 horizontally and 48 vertical-

While loop in that you use it when you 
don't know how many loops to make. Program Listing 5. Priming the powers of2 using Pascal's While loop. 

It differs from the While loop in a 
number of ways. program FindPowerOf2; 

The Repeat keyword is always fol var 
lowed immediately by the loop body bigNumber, exponent : integer; 
and then by the Until keyword. With begin 

the Until keyword comes the testing bigNumber : = I; 

condition (since the test comes at the exponent : = 0; 

end of the loop, it always executes at while (bigNumber < 517) DO 

least once). Furthermore, the loop re
peats until the testing condition is true 
rather than false. With a little restruc

begin 
write!n('number = ',bigNumber: I , 'exponent = ',exponent: I); 
bigNumber : = bigNumber • 2; 
exponent : = exponent + I ; 

turing, you can make the Repeat and end; (end of WHILE loop) 
While loops serve the same purpose. writeln('Done'); 
Program Listing 6 does the same task end; {end of program) 

Program Listing 6. Finding powers of2 with the Repeat statement. 

program findPower0f2; 
var 

bigNumber, exponent: integer; 
begin 

bigNumber : = l; 
exponent : = O; 
REPEAT 

writelu('number = ',bigNumber: I,' exponent=' ,exponent : l); 
bigNumber : = bigNumber • 2; 
exponent : = exponent + I; 

UNTIL (bigNumber >= 517); 
writeln('Done'); 

end; {end of program) 

Program Listing 7. Error co"ection using the Repeat statemefll. 

VAR 
name: string; 
answer: char: 

REPEAT 
write('Enter your firsl name: ') ; 
readln(name); 
WRITE(' ls your first name ',name,' (y/ n)'); 
readln(answer); 

UNTIL (answer = 'y') OR (answer = 'Y'); 
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ly). This makes the final formulas for 
a point on the circumference of a circle 
to be X : = centerX + scale * ra
dius * COS(angle) and Y : = center Y 
+ radius * SIN(angle). 

The program proceeds as follows: 
first, it prompts you for the radius of 
the circle- an integer value. If you en
ter a value larger than 20 or smaller 
than 1, it prompts you again. The Re
peat loop repeats until you enter a val
ue that falls into the range from 1-10. 
Then the program calculates the step 
size. It draws the circle by setting a 
point and incrementing the angle. It 
determines the coordinates of the 
point on the circle at that angle and 
sets that point, and so on until it 
draws the full circle (until the angle 
reaches 2n). 

The step size is 1/(2 * radius). This 
value leaves some gaps in the circle, 
but they're not too bad. You can use a 
smaller step if you like, but this de
creases the speed of the draw. Con
versely, a larger step value will draw 
the circle quicker but leave more gaps. 

In standard Pascal, 

you have to use 


Round or TRUNC 

functions to turn 

the real values into 


the nearest integer value. 

Alcor Pascal does 

this,automatical/y. 


Listing 1 uses implicit number con
version. That is, it calculates the val
ues of the coordinates as Reals, but the 
SetPoint procedure requires integers. 
In standard Pascal, you would have to 
use Round or TRUNC functions to 
explicitly tum the real values into the 
nearest (or next least) integer value. 
Alcor Pascal does this automatically. 
The reason that standard Pascal is so 
strongly typed (no conversions are 
done explicitly) is that the program as
sumes you're probably wrong most of 

the time. Alcor Pascal assumes that 
you're probably right when you want 
to convert numbers between integer 
and real format. 

Using the formula for a spiral (Ra
dius : = angle * constant), try to write 
a Pascal program that draws spirals 
instead of circles. Try a value of YJ for 
the constant and see what happens. Be 
sure to avoid trying to set points off 
the screen (such as with x coordinates 
less than zero or greater than 127). 

Next month I'll cover one of 
Pascal's greatest advantages over Ba
sic-the ability for true modular pro
gramming. You'll learn how to define 
and use your own functions and pro
cedures. 

program signOff; 
begin 

repeat 
writeln('Happy Pascaling'); 

until nex"tMonth; 
end.• 

Write to Brnce Powel Douglass c/o 
80 Micro, 80 Pine St., Peterborough, 
NH03458. 

c&nlh Jlug an 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 

GOLD PLUG 80 Mod I (6) 
Keyboard/El (mod I) 
Individual connectors 
GOLD PLUG 80 Mod III (6) 
Internal 2 Drive Cable 

Mod 111 Expansion port 


$44.95 
15.95 
$7.95 
4-8 .95 
29.95 

Available at your favorite dealer or order direct from E.A.P. co. 
Dealer Inquiries Invited J- ' 

VISA 
USA shtppmg $ 1-45 Can/Mox $4. U , 
Foreign $7. TEXAS 5%. TAX 

+ trademark Tan<Jy Corp 

9.95 


COCO MODULE INSTALLATION AVAILABLE 

COCO Disk Module 
~ 

IGround tab 
~ extensions ...-..1•u~~ 

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 

'lhe GO~ PIID,, 00 exterrls the existil'\g
conrechon 1/2 . 'lhe g~QJril. tab externiorn 
extern the grrun:i tal:s l/2 to contact the 
grrun:i clip.s. 'lhe grrun:i reduces the RFI 
i nterfereoce to the monitor . 

The Gold Plug 80 

GOLD PLUG 80·E.A.P. COMPANY ~216 

P.O. Box 14 Keller, TX 76248 (817) 498·4242 
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QUALITY PROGRAMS 
MEETCOMPETITIVE PRICES 

2701-C W. 15th• SUITE 324 •PLAN O. TX 750 75 • (2 14) 680-8268 

MORE TRS-80 SOFTWARE 
THAN ANY OTHER SINGLE 

SOURCE 

CHECKOUR ...._ 
SPECIAL PRICES 

All MOD Ill progpms specified in this-;.d will run on th•-:Model 4 (In the MOD Ill mode). 

,.... 
OPERATING 

SYSTEMS 
CP/M 2.2 MONTEZUMA MOD 4....... 199.95 
DDSPLUS II 11/12/16 (Z.001 ... .. .. .. 194.95 
DDSPLUS 4A WITH M·ZAL... . .. .. . .. 139.95 
DOSPLUS 3.5 I/Ill............ . .... 119.95 
DOS PLUS 3.3 MOD I SOR DD . .. • ..•.. 39.95 
MULTIDOS 1.6 I/Ill. ..•.. ..... ••. •.. 84.95 

UTILITIES 
THE TOOLBOX FOR LOOS .... .... . . .. . 59.50 
LC COM PILER/EDAS ............. .. 139.99 
ALCOA CLANGUAGE COMPILER..... .. 139.00 
ALCOA EDITOR I/Ill.. .. . .. ......•. .. 49.00 
ALCOA ADVANCED DEVELOPMENT PKG.... 69.00 
ALCOR CCOMPLETE SYSTEM . .... .. . 250.00 
ALCOR PASCAL CROSS REFERENCE..••• 29.00 
ALCOR MULTI-PROCESSOR ASSEMBLR . .. 69.00 
ADS SUPERKEYS.. ...... .. . .. ... . .. 35.00 
6.0 PLU S . .. . .. ..... .. . . ......... 39.95 
THE TO OLBELT MOD 4 .............. 49.95 
IMPAKT FOR BASIC I/Ill ... ......... . 39.95 
PRO·CESS MOO 4.......... ...... . . 37.95 
PRO·CR EATE MOD 4. ......... .. . . .. 94.94 
PRO·CU RE MOD 4........... ....... 46.95 
PRO-DUCE MOD 4.•.. ... . . . . .....• . 37.95 
PRO·PADS MOD 4•• . • .... . . .. . .. ... 37.95 
ENIGMA ENCRYPTION UTILITY . .... .. • 39.95 
BASIC·S COMPILER SYSTEM ........ . . 39.95 
M-ZAL RELEASE 3 MOO 1/111 ....... . . 84.95 
ZUES EDITOR/ASSEMBLER 1/111/4 . .. .. . 74.95 
MASTER MECHANICS SET FOR LDOS . . . 34.99 
E·BASIC (SPECIFY DOS) ............. 49.95 
SYSTEM DIAGNOSTIC 1/111/4 .... .. . ... 89.99 
CONV3T04 . ...... ............... . 44.95 
TRANSFER1/111/4 TO/FROM MSOOS .... 59.95 
TRASH MAN.........•. . .. . . . ..... . 34.50 
FASTER . ..... .. . .......... . .. • . . 24.95 
RPM . . .. .. ..• ...... ... ..... .. . .. 22.50 
DSMBLR Ill I/Ill. ........ ... ... . ... 34.95 

... APPLICATIONS 
MASTERDIRECTORY MOD Ill. ......... 29.95 
SUPERDIRECTORY MOD 1/111 . ... . . .. .. 44.95 
OATAGRAPH I/Ill MAX. .•... . .•. . . . . . 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 
POWERMAIL PLUS 1/111/4 .... .. .. . •. 124.95 
TEXT· MERGE FOR POWERMAIL +...... 49.95 
DESCRIPTIVE STATISTICS CASS ...... 20.99 
ELECTRON ICS 11/111 CASS ........... 20.99 
ELECTRONICS II 1/111 CASS.... . .. . . .. 20.99 
ELECTRONICS Ill I/Ill 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 
TALLYMASTER . .. . .. . ... . ... .. .... 69.95 

i... THE TEST GENERATOR MOD Ill. ....... 34.95... 

' . ,... 
GRAPHICS 

POWERDRAW I/Ill. . .......... . . .... 34.95 
DATAGRAPH I/Ill/SPECIFY PRINTER . .. . 74.99 
DATAGRAPH PIE CHART OPTION . .. .... 34.95 
GRAPHIT•. . • . ........ . ........... 39.95 
PLOTTING GRAPHS PRINTER CASS ..... 20.99 
PLOTTING GRAPHS VIDEO CASS ....... 20.99 
ADS UTILS. SCREENPACKER PLUS . ..... 49.95 
GRAFPAK-80 PLOTIER.. .. ..... ...... 79.95 
POWERDOT II I/Ill SPEC. PRINTER ... .. 59.95 

... 

... ~ 

WORD PROCESSORS 
& PRINTER DRIVERS 

NEWSCRIPT 7.1 1/111. .. . ... ......... 99.95 
NEWSCRIPT 7.1 W/LABELS .. . . . .. . .. 114.95 
NEWSCRIPT/SCRIPSIT CONVERSION .... 24.95 
LABELS OPTION FOR NEWSCRIPT . ..... 29.95 
ELECTRIC PENCIL 2.0Z I/Ill . . ...... .. 79.95 
M-SCRIPT 1/111/4 . . . . ........ . •... . 79.95 
ZORLOFF II I/Ill ....... . .. . .... .... 58.99 
LESCRIPT 1/111/4 .... . . . ... . ._ .. • . .. 109.95 
CLEAN SLATE I/Ill ... . . ... ... .. .... 49.95 
POWERDRIVER·O OKI DATA 92 .. . .. ... 29.95 
POWERDRIVER·E EPSON 1/111 ......... 29.95 
POWERDRIVER·P PROWRITER I/Ill .. . . . 29.95 
POWERDRIVER·S STARWRITER 1/111 .. . . 29.95 
Fx-80/CTL EPSON FX SERIES . .. . . . . .. 29.95 
EPSON DRIVER COMPILER .......... . 29.95 
PDWERSCRIPT FOR SCRIPSIT 1/111...... 34.95 

... 
- "'T"'· -·~= --

11 
I: 

,, 

I - I.'- ' 

TRANSFER 

They said ii rouldn'I be done. but ii was.The gap has been 
closed between MSOOS based comn111ers and lhe TANDY 
Model 1/111/4 w1lh a remarkable new utili ty called TRANS· 
FER. Imagine being able10 reaa .copy tram.and even wrile 
10 any MSDOS ve1 sion 1 diskelle using a 1/111/4 comp111e1. 
Now you can' Completely MENU ORIVEN. just load IBM 
Compat ible TRANSFER into a Model 1/111/4. insert an 
MSDOS disk. and you're ready to gO' TR/INSFE Rwill even 
formal an MSOOS disk riy l1t in the 1/111/4 1 Wilh TRANSFER 
on line. you could move basic programs (spec1a! ulility 
included: will convert basic programs intocompressed lo1m. 
for operalion under MICROSO FT oasic). transfer data tiles. 
and much mme 
NOTE voumu s1nave l\'10 011ves 4BK.ano aoouu1e1 on a Mooei I. 

..,. 
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 

TRSDOS 1.3 DISK 1/0 (MOD Ill) .. ... . . 36.99 

MULTIDOS ..•.. . ••.• ... .•... . .... 36.99 

DOSPLUS . . ....... . . . . .. ......... 36.99 

LOOS 5.(XJ •..• . .•.•.. . ....... •.. . 36.99 

VISICALC . . . .. .... •. ... . . .... .... 36.99 

CP/M 2.2 MONTEZUMA !MOD 41 • .••. .. 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 


~ - ~ 

: 

.. 

I' 

BOOKS, WALL 

CHARTS & MISC 


INSIDERSUPER UTILITY 3.0/3.2 . . .... . 17.95 

INSIDER SUPER UTILITY 2.2Z ...... . .. 17.95 

SUPER UTILITY TECH MANUAL 3.X .. ... 13.95 

TRS·80/Z·80 ASSEMBLY LIBRARY.. . . .. 31.95 

TRS·BO 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 DO IT ON THE TRS·BO ........ 26.95 

TR SOOS 2.3 DECODED &OTHER MYST. . .. 26.95 

BASIC FASTER & BETTER ...• . . ... ... 26.95 

BFB LIBRARY DISK I/Ill . . ..... .... : . 16.95 

BFB DEMODISK I/Ill •.... . . ... .. ... 16.95 

TRSDOS 6/LDOS PROGRAMMERS GUIDE... 18.95 

GREEN SCREENS l/ll/lll/4/4P... . . . . .• 16.95 

DISKETTES SSDD 10 IN PLASTIC BX. . . . 19.50 

PROFILE 3+ COMMANDS WALL CHART" ... 4.00 

VISICALCCOMMANDS WALL CHART" . . • . 4.00 

SUPERSCRIPSIT WALL CHART ~- .... ... 4.00 

MODEL Ill BASIC WALL CHART ~ . .... . . 4.DD 


'CH ARTS NOT SHIPPED AS SEPARATE ORDER 



.. ,.. .... 

GRAPHIC GAMES AND 
SIMULATIONS 

VOYAGE OF THE VALKYRIE I/Ill. ....••. 29.95 
VOYAGE OF THE VALKYRIE TAPE . ...... 19.95 
MELTDOWN !NUCLEAR POWERPlANT) ... 19.95 
GAMEPAK·3 (FUNFACE. MATCH. ETC.) ... 29.95 
PRO-PIX USFL OR NFL VERSION .. . .. . . 29.95 

~ ~ 

-~~ ljillJJ\i' fJ!.lJ-f> 
VElllD• 3.2 

NEW SUPER UTI ITV + 
VERSION 3.2 

Includes Operators Manual 
and 2nd Backup Disk 

The Book Inside SU+ 3,2 
Included FREE 

A 19.95 Value at no extra charge 
Experience a legend with the 

program voted as the outstanding 
utility of 1982 and 1983. 

MOD I or MOD Ill Protected Media 

Yout computer becomes a m1n1·communic,H10ns netwo1 k BBS·BU allo ws a 
per son 10 e..-cri.a nge rne ss ;19e sor 1nt0tma tion via lhe telephone Access can 
be complelely OUbhC povi1e to aulh0111ea users 01 hm11ea 10 certain 
1no1vldua1s BBS·80 C.1n reave messag es on analher termin al acrmo as a 
1.ap1a e1ecuon1c m;urman BBS-80 orov1des someol the mosf aawanceo an!l 
IT'()SI conven1en1 1ea1 u1 es ever 1ncor oo1a1ea 1n .:t m1erocomoute1 bul!el1n 
ooaro svs1 em 1f'(lu01n9 users ma y sena puvafe messa ge s that may be 
•eaay on1 y Dy ine aooressee Mull•· leve l syslem secu11ly allows up 10 15 
~Yels or sew111v in DO!h ine mess.age oase .ma 1rie uploadldownloao 

. OA1:.o~se 88S· 80 -rememoers e:.acn regular user ano slores 1ermrna1 
1n10tma11on secun ly .Jcc ess !t\lflS, last mess age re1r1e"eo during 1as1 call 
e1 r IM1\llOU.lt user pa ss w0t as Us er s may Huptoair or 11ansm1t dala and 
J)' Ofjr.:tm s mes 10 88S·80 Tnese program s mav inen oe "Oo wnioaoecr · 10 
n1ne1 R8S· 80 u\ers 88 S· 80 •S sell ma1 n1a1n.ng Message space is 
.tulnm;wr .lll y rerl.l1meo wn en messag es are oe1e1eo 

"1 00 to· 111 

Reviewed as ine Oest prootreaoer and spelling chei;ker 
on the market Works with SC RIPS!! I A7Y WAITER 
ELECTRI C PEN CIL. ZORLOF. NEWSCRIPI. CO PY fl RT 
<ind ACORN'SSU PERSC RIPSIT Separa teve1 s1on avail 
able lor RiS SUPERSCR IPSIT Sold wilh co·rrer.ting 
feature fo1 149.95 
OUR PRICE .. .. . ......... . ..... .... 119.95 
HYPHENATION OPTION• ••. . .. .• ..•. 39.95 
GRAMMAR & STYLE CHECKER• . .. ...... 39.95 

MODI / Ill 

' Note hyphenation & grammar option s are not 
avariable lor all wo1d p1 ocessors Ask when 01de11ng 

ULTRATERM 

Ttu s comm.inic ations package is one ol lhe most vers atile avalfable II 
includes a tull feat ur ed 1"1 1elhgen1 fermmal program. h0s1 progra m. 
d11ect hie transfe r 1unc11 on and hex con\lers1on u1111 t1es lor bullelm 

~a~ 1~:~o~ml~~~1V~ u~~frerr ~~ir~~~ud~~~ ,~:~~~~~~~rat~~~~~~ 
•llO'NS lull con1101 lrom tn e tran sm1 111ng ::omputer. anel un atleneled 
ooe1ar.an at ine rece1 v1ng comooter • Spht screen 1ea1ure iets you 

pe ou19oing messa ge s on me bOllom natl or me screen while 
incoming messa ge s are c11sp1aye~ on me lop 01the screen • Fu ll 
L•fle pt1nie r suppon • Universal ASCII lormal tire transmission ano 
recep1 ion wstn memory 1npu1 ·ou1 pUl't>ufler suppar1s Oelays belween 
ch;uacters. Cl etay s Oel ween rmes. ancJ p1omp1 controlleO transmission 
Im r::mnpalahlllfy w11t1 vnrualty all system s A cou nter continuously 
tJ1S OldyS :tie dnluunt :i i lr ee 111e11101y rermm1111g wheneve1!he bufler 1s 
0 U~I! • Full ledlur etJ lmSI pmgram lllit\ ~urinorls PRINT itlll.l PRINT 
1d Ol'htS lrom bas t(. and au1oma11c.ally rel 0t:dtes anll l)roler.:IS rtsel f 111 

I .e 100 of memory is mclulleO • Auto 01at ot11.me 11um\Jer s :r.tmecJ in 
oro grani wrlh sinale Kev Aut o Dial MOD 1or MOD 111 

ICS PROFESSIONAL 

Thi s complete 1:) ta 11 inventory. invoicing and 
sa les register system will maintain ove1 2.500 
items on MOD II' flopp1es with tJuilt in accoun1 -
1ng lot sa tes tax. sales type ano 9 diflerent sales 
people. Ptint s sates r g1sters. invoices ano many 
d1ttcrcnt invcnt or v reports on BO m 132 col 
P11n ter !racks tJ ar.korocrs and will also re-order 
on oredelermmed ~uan 1t1es. Also maintains cos t of 
entire inventory A GR EAT VA LUE ' 

MOD 11111 

ADS UTILITIES #1 

VARKEEP 
Can save varr aliles In be ssed toolher ba sic programs. 
allows tJJs1c p1 ogr ar11 cha111111g. con1a 1r1s a ba sic loader 
program which oetete s itself to p1ov1de aod1t 1onal 
me11101 y space. ocwp1es 72 0 bytes ol user •om 

Screenpacker Plus: 
Allows dra w111g s 111 be crea 1eo Oy rnovrng a cu1so1 
around tl1e screen prov10e s a normal I pe1~ 11 ter mode 
which produces uppe1 and lowe1 case le1te1 s p1 oduces 
lar ge1 letter s 11 1ne 10 11e1 s per line lrve lines oe1sr.reen 
Mod 101 od 111 Sl ec1 1y 

e ol drnla111:> un l<1 I00 IJU{)Ufl l <lh.!IJ llt'S e K~ ftdt:~ ut uo lo 11 . e · 
t llt.i);txxJ~.::, e Punl~ L11eci..~ 11 ae5nt!J e P1111!) d lk'~Olli!l l.1.sla111.i; 
s1att:mt:11t mum1c dllU t!iUt:••::.t: ~um11i,.s1y • P1111!\ 11~1 ~·. 01th:-il1tlc11;c111 

• Prnvrf1P5 1.1<.T 11ank lefoori1ra1ion • Altn:1"i lnP +i 1 lf'n~1nr1' ·~ 
mu111pte ms~eues • One JlrOCJram nancnes c.:1s11 rt11ef ~ f){l(ll/\ rrflft11 
c.a1asano he111;:,n111 11esaM t:vpensec, • UnhrT11 !€il dOllUal!1.1Mdrhons 
11 s.ca1 01 c~1enoa1 edr • r1<lns.ic11oos m.1y oe s011t moOI) m11e1e111 
ouoget c,JI ~ ti~s • Fl.-igs 1ransac11ons 1ttr 1n ourooses • r.~Jint.)1ns 
transac mn h151ory • Pt0\ldes Ht· He-s91.1ot11cs 101 any ca tegory oy oar 
a· Jptt 
fne ogram 11~e ~~psi about e~·e:v 1hmq you o asli. ol .1 owsnrHI 
ftnaW.-•:' OclLkaoc Po l;}r Comflu!lng tlo\/cmbci 198~ 

.mo111 

lnloScan is an mformafloo ul ih ly Iha! is used lo oroani1e SIOfc ano 
1elrieve any lype ol useful inlormahon 1n any lorm,tJ 
11 combmes the fea tures ol a wmJrwocessor aara oase manager. and 
inlmmal1011 1 ~1neva l ;]OO a1sp1ay u!lhly Vru compase 1n101n1ation 
recoros on ll'le screen usingme word P1ocessing leature. 1n any format 
ycu like Each recora 1s aescrrb.:!d Dy 1·17charar ter l<ey phrase lhat 
you specify Once creJled the 1nl01mahon Me's keyor.rases can be 
scannedos a hsl on the screen. usino an 1moress1ve kev stdn tuar.ker 
You scroll !he keyphrases lhru rhe bsdi:keis w11111ne a11ow keyi on 
your keytiod11J Wiien Ille oesireo Keypnrase is touno. you p1ess a 
._1~1e Key ano me couesp()ll(ling inlormallon record rs relrreveCI lrom 
•Sk an<J 01sp1aye<J on lhe screen The record displays m c)(ac11y the 

same formal as you used ro crcale 11 You can even aes1gn your own 
lorms ro - 1 111111~ 

MOO 1/ 111 MINIMUM 48K 1 Drive 

,.. 
NEW ITEM! 

TRS-80 Encyclopedia 
Covers the models I, Il l and 4 extensively. 
A must have item for your TRS-80 library. 
Over 400 pages of valuable information. 
Appearing alphabetically in encyclopedia 
fashion. 

ONLY 19.95 

11 
It 

FREE 

Any 01der of ove1SI 00 01 more from this ad will 

receive one choice of the Jollowmg absolu tely 

FREE 
Maste1 Oirectrn y 


One ol the Mostly Basic Se11es 

Plotting G1aphs For Video Display 

Plott ing G1aohs For Line Plinle1s 


G1een Window I. ti. 111 or IV 


Any nrde1 over S?OOwill rece ive one choice ol 

the !allowing 


FREE 
AO S U111111es 


Super Keys Keyboard Utility 

Voyage of the Valkyr ie tape or disk 

E E Ladder Network tape or disk 


D.~~nt 
2 14-680-8268 


Send Cn,h. Check or Money 01der 

Please add $300 Jor pos tage anO t1andlmg 


add111onal S2 00 fo1 C0.0.'s 

Foreign moors welcome. please speclly au 01 su1 Jace 


All shinning rlwgP.s a~s11mP.d hy J)llrr.ha~er 


When ordering by mail. please specrly compute1 

111uLlel 11u111be1 


Phone You' Order In Today 01 Mail To 

OISKCOUNT OATA 


?70 1-r w 151h St S1111e 3?4 

Plano. TX 75075 


Ol1 1ce HOUI S Mon·Fii IOA M I~ 9PM cs l 
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THE NEXT STEP I by Hardin Brothers 

Take Control of 

YourModel4 


I 've received a steady stream of mail 
asking me how to do things on the 

Model 4 that are simple 0n the Model 
III . Interestingly, some writers have 
adopted a belligerent attitude toward 
Radio Shack because the Model 4's in
ternal architecture differs from the 
Model Ill's. 

I think a Model 4/4P, running in 
Model 4 mode with either TRSDOS or 
DOSPLUS, is vastly superior to the 
Model III. The problem is changing 
your programming habits to match 
the 4's capabilities. 

The Model I/ill is ROM-based with 
fixed locations for the video memory, 
keyboard matrix, ROM routines, and 
the major data control blocks (DCBs). 
Many of us learned programming 
tricks and techniques based on the 
static locations inside the computer. 
For example, you could change the 
cursor character on the Model III by 
merely POKEing a new value into lo
cation 16419 (4023 hexadecimal [hex]). 
The cursor character was always at 
that location, regardless of what DOS 
you were using, because that was 
where the ROM routines looked for it. 

You could also read characters di
rectly from video memory, because 
the Model l/IU's internal architec
ture dictated that the ROM would al
ways address the video at locations 
153(i()-16383 (3COO hex to 3FFF hex) . 
The machines were wired that way; 
you can't move the video addresses. 

When you switch from the Model 
I/III to the Model 4/4P, you need to 
change your thinking and your pro
gramming habits. In the Model ITI 
mode (or with the Model III ROM im
age loaded into a 4P), the Model 4 is 
almost identical to a Model Ill, with 
only a few differences in the "C" 
ROM (for example, one change ac
commodates the new keyboard) . Vid
eo memory, the DCBs, the keyboard 
matrix, and so on, are all in their 
familiar locations. 

- · -~· -.,_.- ··· - · . . 

--,.:_~-' g · 

However, in the Model 4 mode, you 
may feel lost. No matter how carefully 
you search through memory, you 
won't find video memory or the key
board matrix. And no matter what 
documentation you look at, you won't 
find the familiar list indicating loca
tions for things like cursor address and 
characters. Because the Model 4 is en
tirely RAM-based, such items don't 
have fixed locations; you can't PEEK 
or POKE their locations as you can 
with the Model I/III. 

Supervisor Calls 

Assembly-language programmers 
must learn to use the supervisor calls 
(SVCs) in the Model 4 mode to in
teract with the computer. An SVC 
asks the operating system to perform 
an operation for you. The SVCs have 
the same functions in all versions of 
TRSDOS 6.X, so your program will 
be compatible with all versions of that 
DOS. Also, most SVCs work identi
cally with TRSDOS 6.X and DOS
PLUS 4.X, the two operating systems 
currently available for the Model 4. 

To invoke an SVC from a machine-

language program, you need to load 
the A register with the SVC number, 
perhaps set some other registers de
pending on which SVC you're using, 
and then execute an RST 28H. The 
Model 4 Techn;cal Manual contains a 
complete list of TRSDOS 6.X SVCs, 
as does A Programmer's Guide to 
LDOS/TRSDOS Version 6 by Roy 
Soltoff (Misosys, P .0. Box 4848, 
Alexandria, VA 22303). 

Video Control SVC 

Since most people who write me 
about the Model 4 are concerned with 
video control, I'll focus on SVC 15 (OF 
hex), @VDCTL, which handles eight 
video functions (see the Figure). Only 
fwiction 3, Reposition Cursor, changes 
the cursor position; many of the other 
functions print on the screen, but they 
don't move the cursor. 

As you can see from the Figure, 
the value in the B register selects 
@VDCTL's eight functions when you 
invoke the SVC. Each function also 
uses the HL register to pass either ab
solute addresses or screen positions in 
a special row/column format. When 
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Get Character from Screen 
Entry: 	 B =I; get characters from HL position 

H =screen row (0-23) 
L =screen column (0-79) 

Exit: A = character at screen position 
Z flag = no error 

(If NZ, A contains error code) 
Changes AF, BC, DE 

Display Character on Screen 
Entry: B = 2; put character at HL position 

C =display character 
HL = position (as above) 

Exit: Z flag= no error 
(does not change cursor position) 

Changes AF, BC, DE 
Reposition Cursor 

Entry: B = 3; set cursor to HL position 
HL = screen position (as above) 

Exit: Z flag= no error 
Changes AF, BC, DE 

Find Cursor Position 
Entry: B =4; load cursor position into HL 

Exit: H =screen row of cursor (0-23) 
L=screen column of cursor (0-79) 
Changes AF, BC, DE 

Move Buffer to Video 
Entry: B = 5; move 2K block of RAM to video 

HL = address of buffer to move 
(entire buffer must be below OF400 hex) 

Exit: HL=address of !st byte past buffer 
Changes AF, BC, DE, HL 

Copy Video to Buffer 
Entry: B = 6; move video to 2K memory buffer 

HL =address of buffer 
(entire buffer must be below OF400 hex) 

Exit: Image of video contents in buffer 
(reverse-video characters will have bit 7 set) 

Changes AF, BC, DE, HL 
Scroll Protect Video Display 

Entry: B = 7; protect top of video display 
C = number of lines to protecc (0-7) 

Exit: Lines are protected 
(Note: pressing shirt/ dear will sciU clear entire 
screen, buc scroll protection will remain 
in effect.) 

Changes AF, BC, DE 
Set Cursor Character 

Entry: B = 8; change the cursor character 
C = ASCII code for new cursor 

Exit: A= previous cursor character 
Changes AF, BC, DE 

Figure. @ VDCTL SVCfunctions for TRSDOS 6.X. This supervisor call handles eight vid
eo control functions depending on tire value in tire B register. To execute ii, load register A 
with 15 (OFH) and type in RST 28H. 

you use HL to specify a screen posi
tion, the H register contains the screen 
row (0-23) and the L register holds the 
column number (0-79). This row/ 
column addressing should simplify 
machine-language programs that need 
to refer to specific video locations, just 
as Model 4 Basie's new PRINT@ 
command simplifies graphics and 

screen management. 
Program Listing 1 is the source code 

of a USR routine that calls most of the 
@VDCTL functions from a Basic 
program. The source code loads the A 
register with OFH, @VDCTL's SVC 
number, but doesn't load any specific 
values into the other registers; it leaves 
that task to Basic. Program Listing 2 

demonstrates how Basic manipulates 
five of the video functions. 

Lines 130-140 of Listing 2 dimen
sion the program variables to ensure 
that they all have a place in the vari
ables table, and that CODE%( ) 
won't move while the program runs. 

In previous columns, I've described 
how to use integer arrays to store ma
chine-language USR routines. The 
technique is ideal for short, relocat
able programs, but you must be sure 
that the array holding the routine 
doesn't move between the DEF USR 
statement and the X = USR ( ) com
mand. The only thing that moves the 
array is using a new, simple (non-ar
ray) variable. If you define all vari
ables at the beginning of a program, 
either with explicit values or with a 
DIM statement, Basic doesn't have to 
shift arrays around in memory to 
make room for new variables in the 
simple variables table. 

The second section of the program 
(lines 160-230) loads the machine
language routine into the array 
CODE%( ). The eight values in the 
data table are the integer-array equiva
lent to Listing 1. Listing 1 sets the 
values of B, C, and HL equal to zero. 

The last section of Listing 2 (prior 
to the demonstration) sets each ele
ment of VIDEO%( ) array to OC2FO 
hex. Functions 5 and 6 of @VDCTL, 
which move the screen to memory or 
vice versa, require a 2K buffer in 
RAM. Instead of using a buffer in 
high memory, the demonstration pro
gram uses l,CXX> elements of an integer 
array as a screen buffer, avoiding the 
extra work needed to set up and main
tain a buffer in a dedicated portion of 
high memory. You can find any byte 
in the array by adding the screen loca
tion (0-1919) to VARPTR(VIDEOOJo 
(0)), the address of the first byte of the 
first element of the screen buff er. 

The Demonstrations 

The first demonstration in Listing 2 
(lines 310-400) shows how you can use 
@VDCTL to "POKE" characters to 
given screen locations. Lines 320 and 
330 load the B register with the func
tion number, 2, and the C register with 
the ASCII value of the character to be 
"POKEd" on the screen. Then the 
loop selects successive screen positions 
(every othe~ row, every other column), 
joins the row and column values into a 
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r·,,:s:iProgram Listing 1. Source code/or @VDCTL demonstration. 
LOAD80 

0001u isou rc e code for @VDCTL demonstdtion . 
00020 i 
nooJo : 
00040 ; NOPs added to alliqn code with the 
00050 ;eloments of ~n inte<Jet a rr ay 
00 060 i 
0007 0 I 

8000 00080 O~G 800011 ; Program is relocatable 
8000 3EUF 00090 LO A , OfH :A = @VDC1'L SVC number 
8002 00 00100 NOP 
8003 0600 00110 LO B, OOH ;Basic will supply va l ue 
800 5 00 00120 NOP 
8006 00 0013 0 NOP 
8007 0E00 00140 r.o C,OUH ;Basic will s upply value 
8009 00 001 50 NOP 
000/1 00 00160 NOP 
8006 210000 00170 LO llL,OOOOH ;Dasie will supvly value 
BOO E Ef 00180 RST 28H ;SVC CALL 
800F C9 00190 RET ; Return t.o Bast c 

00200 i 
0000 00210 END 
0000~ Total e rroro 

End 

single integer value, and places that in
teger into CODEOJo(6) so the program 
loads it into the HL register. The com
putations needed to select screen posi
tions in Basic are somewhat complex; 
they would be much simpler in a ma
chine-language program dedicated to 
POKEing characters onto the screen. 

When the first demonstration fin
ishes scattering asterisks around the 
screen, the second demo immediately 

copies the contents of the VID
EO%( ) array to the screen. The pro
gram now transfers the pattern of OC2 
hex and OFO hex bytes (that you previ
ously loaded into the array) to the 
screen. The program loads CODE%(2) 
with the function number 5, and loads 
CODE%(6) with the address of the 
video buffer, VARPTR (VIDEO (0)). 

The demonstration program pauses 
with a "Press any ~ey" prompt after 

the second demonstration (if it didn't, 
you'd never see the pattern of dia
monds and crosses), and then contin
ues with the third demonstration. 
Lines 510-530 display a regular pat
tern of alphanumeric and graphics 
characters on the screen, and then the 
program copies the entire screen con
tents into the VIDEO%() array. 

The program PEEKs the first line of 
the VIDEO%( ) array and displays it 
as ASCII code on the screen. This 
demonstration isn't as impressive as 
the others, but it shows how to use the 
SVC to read parts of screen memory. 

The next section of Listing 2 (lines 
640-740) demonstrates scroll protec
tion. After you use the SVC to protect 
the top five lines from scrolling, 300 
lines of single characters scroll up the 
screen. If all goes well, the original five 
top lines remain in place while the 
scrolling lines disappear. Then the 
program sets the scroll protect to a 
normal zero (protect no lines) and 
again calls the SVC to restore the 
transfer the array to the screen . 

..------Maryn1ac INDUSTRIES, IN 
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Program Listing 2. @VDCTL demonstration. 

100 1 @VDCTL Demonstrat i ons 

110 ' 

120 ' 

130 DIM A,I \ ,Jt.,Xl 'define before us i ng to a void moving a rrays 

i~: ?IM CODE\(7), VIDE0\ (999) 


160 POR T\ = n TO 7 

170 HEAU COOt:\ ( U) 

lee NEXT n 

190 DEF USR 0 ~ VARPTR(CODE\(0)) 

200 ' 

n~ ~/\TA 3902, 1536 , 0, 3584, 0 1 8448, O, -13841 


230 ' NOTE -- Load 	CODE%(2) with va lue for B 

CODE\(4) with value for C 

CODE\ ( 6) with value for UL 


240 • 

250 

260 FOR I \ = 0 TO 999 

270 VIDEO\ (I\) = &HC2FO 
2 80 NEXT I\ 
290 
)00 I 

1310 Demonstration of Video "POKF." 
320 CODE\ ( 2) = 2 'f'unction number 
330 CODE\ (4) = ASC( " • " ) 
340 FOR I% = 0 TO 79 STEP 2 
350 FOR J\ • 0 TO 23 STEP 2 
360 A • J% * 256 I· I\ : IF A > 32767 THEN A A -65536 ! 
370 CODE\(6) 	 • A 
380 X\ = USR 0(0) 
390 NEXT J\ 
400 NEXT U 
410 f 

420 ' Demon~tratlon of moving memory buffe r to Vi<leo 
430 COUE% (2J = 5 ' Function numhP.r 
440 CODt:\(6) = VAA P'rR( VJDE0\(0)) 
450 X\ = USR 0(0) 
460 ' 
470 PRINT @ O, "Press any key"; 
480 IF INKEY$=•• TREN GOTO 480 
490 • 
500 ' Demons tration of moving Video to buffcr 
510 CLS: FOR I\ = 0 TO 639 
52 0 PRINT CHR$((!% 1100 160)+32); 
53 0 NEXT I\ 
540 CODE\(2) = 6 
55 0 CODE\(6) = VARPTR (VIDE0%(0) ) 
56 9 X\ • USR 0(0) 
570 CLS 
580 PRIN'l' "'l'he ASCtl codes for the prevlou ~ f irs t line are:• 
59U J\ • VARPTR(VlDE0\(0 )) 
600 FOR I t • 0 TO 79 
610 PRINT PEEK(J\ + I \) I 
6 20 NEXT I\ 
6JO ' 
640 ' Demonstration ot scrol l protect 
650 CODE\( 2) 7 
660 CODE\(4 ) = 6 
670 X\ = USR 0 (0) 
680 FOR I\ • l TO 300 
690 PRINT CHRS ( ( I\ MOD 160) +32) 
700 NEXT I\ 
710 COUE\ ( 2) - 7 
720 CO UE\ ( 4) = 0 
730 X\ = USR ( 0) 
740 FOR !% = TO 24 : PR I NT ; NEKX I\ 
75 0 
760 1 Demon s tration of cu r ~or selec tion 
770 CJ..S: INPUT "Ente r ASCII code fu r new cur~or•; X\ 
7 80 coon(2) 8 
790 CODE\ ( 4) X\ 
800 X\ = USR (0) 
810 GOTO 770 

End 

screen to its original condition. 
The last section of the program 

(lines 700-810) lets you select a new 
cursor character. I wrote it as an endless 
loop so you can see new cursor charac
ters until you fmd one you want. Press 
the break key to escape the loop. 

For clarity, I've taken two program
ming shortcuts in the demonstration 
program; you should never use these in 
a serious program. First, the USR rou
tine doesn't check for a possible SVC 
error. Before returning to Basic, the 
USR program should check the Z flag 
and, if it's set to NZ, it should take 
some sort of corrective action (or at 
least report the error). 

Second, the 2K video buffer, VID
EOOJo( ), must start below OECOl hex. 
In a program this short, it always will; 
a longer program should check to be 
sure it does. 

Processing Speed 
The difference in apparent process

ing speed between "POKEing" the 
video (B =2) and moving a block of 
RAM to the video led me to an experi
ment. I set up a program with two 
loops (Program Listing 3). The first 
uses @VDCTL to "POKE" characters 
to the video display. The second 
"POKEs" characters to the VIDEOOJo( ) 
array, and then uses @VDCTL to 

Prepares in seconds! 
When we say Instan r Assembler Is fas1 we a ren't kidding· II wtll 
assemble IOK o f obj~ct code in just 8 seconds! In .Jddition. source 
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di rectly to me mory for Immediate debugging with the uui1H11 
debugger. The debugger \A.ill step 1hrough your programs one 
insl'ruction 01 o time. showing each disassembled instruction and its 
effec1on rhe registe and memory. All of this adds up 10 thP fas1es1 
development system you can buy. h also produces reloca1ablc 
code modules 1hat can be saved on disk or 1a~ and Unk~d 
toge ther In memory for large or modular assemblies. 
lnst1>n1 Assembler indud~ several programs. The assembler con
tams 1hc- ednor and bu1h -tn debugger. A Unking loader is included 
in several versions £or differenl memory sizes. A stand-alone ver· 
slon of the debugger l< also Included which can be relocated In 
memory a nd has co mmands to single -step. set breakpoints. dis 
play 01 ahe1 1egiste1$ or memory. rind bytes or wo1ds. disassemble. 
and convm between hex and decimal numbers. Instan t Assembler 
comes with a comprehensive 65 page instruction manual with 
many examples An lnexpen.ctlve demonsrrarton version Is also 
available with the m.1n ual fo r praview befora purchase. The prog
rams are ovallable fo1 lhe Model 1 and 3. Improved versions for the 
Model 4 and CP/M will ~ available soon. 
TAPE INTASM 2.1 .. ....... . ........... .. ........ $39.95 
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lion. the 18 chapters include a large body of 01hor information 
usdul to th~ p1oy1dmme1. 80 Mit.1o!Ktid ..Tiu~book h(J,) 11oflo1.1r.>: 11 
1s a perfect gem. - B~'1e Magazine said - 1 rocommcnd 1Ms book to 
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single co mmand and 5 d1 ffore n1 character lranslation tables. TEL
COM II olso suppon ' the LVNC pro tocol which will outomotically 
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When l ran the program (using 
TRSDOS 6.1 with Ba<>ic 1.0), the first 
loop required 60 seconds while the sec
ond loop took 41 seconds. Sending 
each character to the display took 50 
percent longer than loading the array 
and using @VDCTL function 5. 

Thinking the processing time of the 
two loops might have accounted for 
the difference, I modified the program 

and ran it again. I wanted to find out 
how long each of the loops took with
out any video processing or USR calls, 
so I removed lines 380, 390, 550, and 
580. For this trial, the first loop re
quired 35 seconds compared to 27 sec
onds for the second loop. 

In other words, the first loop 
had required 25 seconds to load 
CODEOJo(6) with the correct value and 

programming on a Model 4, or use 
SVCs with USR calls from Basic, you'Jl 
need at least one of those books. • 

Readers who subscribe to Compu
Serve can take part in dis~ions 
about topics covered in this column. 
Go PCS-1 17 to the Software and A u
thors' SIG and leave your questions 
addressed to me on section zero of the 
message board. 

Program Lisring 3. @ VDCTL timing demonstratio. . 

lOD 	 ' @VDCTL Tining Demonstration 
110 	 ' 
120 	 ' 
130 DIM A,T\ , J~,K\,L\,X\ ' def i ne befoc~ using to avoid ovins 
140 DIM AlS,A2$,lil$,B2$ 

150 DIM CODF.%(7) , VI DE0%(999) 

160 ' 

l 7" •·01< !\ = U TO 7 

180 READ CODE\ (Ii) 

190 NEXT I\ 

2UU DEF USR 0 • VllRPTR(CODE\(0)) 

210 
 I 

220 Oii.TA 3902 , 1J36 , O, 3S6q , 0 , 

230 ' 

240 ' NOTE - - Load CODE\(2) With 


CODF.\(4) with 
COOE•(6) with 

250 I 

260 ' 

270 FOR n = 0 "l'O 999: VIDEO\ (I\) 

280 ' 

290 
 I 

300 	 ' Test of Video "POKE" 
310 CODU(2 ) = 2 ' 
320 111 $•TIME$ 
330 FOR K\ = l TO 
340 CODE% ( 4) = 32 
350 FOR Ii = 0 TO 
360 FOR J \ = 0 
370 A = J\ • 
300 COOEi(6) 
390 X\ = llSR 
400 NEXT n 
410 NEXT It 
420 NEXT K\ 
430 A2 S =TIMt:$ 
440 INVU'r •press ENTER to continue • ;B2S 
450 ' 
'16 0 1 Teo t of bu.ffcc - tQ-video muve 
470 CODE\(2) • 5 'Func tion number 
480 CODE'!.(6) • VARPTR( VIDE0\(0)) 
490 L\ • VARPTR (VIDE0\ ( 0)) 
500 Bl$• TIJ1E$ 
510 POR K% = 1 TO 
5"20 	FOR Ii = 0 TO 
530 FOR J i = 0 

540 A :: J, \ 

550 POKE A, 

560 NF.X'l' J \ 

57 0 NEX'l' l% 

580 X% = USR 0(0) 

59U NEX:r K\ 

600 82$ • TIME$ 

610 CLS 

620 PR!Nr " Usiny 

630 PRINr "Moving 

640 END 


10 
79 STEP 2 
TO 23 Sl'El' 2 

+ ..J\ 1t HU + 1% 
32+K% 

Video ' POKES' : 
buffer co video: 

Function number 

10 
+ Kt 
79 STEP 2 
TO Z3 s·rt:P 2 

256 + H: IP II > 32767 THEN A• A -65536 ! 

= A 

0(0) 


84 4 H, U, -1 38'11 

value for B 
value for C 
value for llL 

- &112020: NEXT n 

";Al $,A2$ 
";BlS,B2$ 

array~ 

End 

call @VDCTL 4,800 times. Loop 2 
had required 14 seconds to perform 
4,800 POKEs and call @VDCTL JO 
times. The second technique was al
most twice as fast. 

There's an important lesson here 
for both Basic and machine-language 
programmers. On the Model I/III, 
you normally access video RAM di
rectly. While you can use the same 
techniques on a Model 4 by using 
@VDCTL, it appears to be much fast 
er to work with a 2K memory buffer 
and transfer information to or from 
the video as seldom as possible for 
your application. The @VDCTL SVC 
ta.Ices much more time than a direct 
memory access, and using it more than 
necessary slows down your programs. 

You could use many other SVCs in 
your Basic and Assembly-language 
programs. Two others, @DSP and 
@DSPLY, affect the video display. 
The first outputs a single character to 
the current video cursor posit ion (sim
ilar to the 0033 hex ROM routine for 
the Model I/TII); the second sends an 
entire message to the video screen. 

Roy Soltofrs Model 4 Technical 
Reference Manual and the Model 4 
DOSPLUS Manual explain all 94 
SVCs. (However, DOSPLUS doesn't 
support some of the TRSDOS SVCs 
and has a few extras of its own.) ff you 
plan to do serious Assembly-language 



TRS- ao· SOFTWARE 

Wtllt IOt out 1ncredll>t11 c1t1
logue 01 ...,, 100 pogoo. con
t11n1no hundreds of progr1m3 ·=}li1 - ·. ~;!.fOf lht Modiel I, Ill, and Color 
Computer. C•l•IOOue I I $$.00 
' • lundabla on )'OU' Hfll Otdef . All 10flw1re ls uncondlllon1.1ty 
guarantMd lor Ill• !! Ca n.olan ma11ufKturer and distrlbutOt 
lor u oumen Ltd ot £ng1and 

DEALERS WELCOME 

GAMESIDOS/UTIUTIESI 
BUSINESS PROGRAMS 

0 LDOS St5995 •powERMAIL PLUS St99 95 
·MULTIDOS S t299~ ·AIRBUS s 41 95 
·ACCEl 4 5 139 9~ ·DATA WRITER 5189 9~ 
• FROC ll S 73 9~ • DRIVER COMPILER s 4395 

•JUMBO S 40 9~ ·ENIGMA S 36 95 

FULLY SUPPORTED 
COMPUTER sonwARE 

• Tr •Mm•tt or Ja nay CCMD01t11on 

JSOFT ,,, m 
P.O. Boa 1437. W INNIPEG , Manitoba RJC 2Z4 

(2041 942.0963 CANADA 

wabasH 

six-year warranteed .- JG1 

DISKETTES! 
$18.95/box ( 1 OJ 
with FREE library case! 
51/ (' single-side, si ngle-density; double -density 
add 52/box. 8" disks comparably priced. Add S2 
per order sh ipping. In Illinois add 6% sales tax. 
Immediate shipment on VISA. Master Card or 
Money Order; Add 14 days for personal checks.

II CALL TOLL 	FREE I ..... I 

(800) 222-1248 
In Illinois Call (312) 882-8315 
DEALERS/ SCHOOLS/ USER GROUPS! 
Call for our low volume discount prices! 

DIGITAL IMAGES 

Box 941005. Scllaumburg IL 60194 

VITAMIN and 
MINERAL DEFICIENCY 

CHART 
Yaur ca trr .. analr;:c lfOUr ans. e-s ta 192 ~i..'Vshcn' 

concer""'l ~'O:.r t!Ddy and then pr int • chvt '"""'""9 probable 
deflCOJlD.. of 33 VI I ..• ns and ninrra!s plu5 p-t1len and fa t. 
CSu:h q...,.1...., as. Do !jOUf "9H hur l ohl!ll you 9" out in o 
t • u n? Is your hu bl!'l""""'J to 'l""97 Do 1jW sleep cPI? 
r k rte) 

l anes conp'e e 91th SO qurs tronna1tes. SD bl1nl Nutnt~ 

progran ferns. snsnuctGns on conpleting rhe t :ttntllllt'la.I 
lorn• fro your to"!"'I"' grnorated charl. and an "ctl!Mt 
in~tructi=n 111nc.ral and a 5 I/Ii inch disk. TM FfC~ru can put 
~au n t o 1 buu\IH of ~our oaan u lhng nutr110"QI prograu . 

p n . nn>< ... ..... I llllNH . Ct-1Ll F . 935 6 2 


For Models I double 
density. 111/4 48K G l '3 372-5355 

C.O.D. and money $89.SO 
orders are rush orders ... 140 

Please Specify Model 

@TDK

flexible disks 
Call Free (800)235-4137 
for prices and information. 
Dealer inqumes 	 invited. 
C.O.D. and charge cards 
accepted. 

v/S4· 

9340 I 

PACIFIC 
EXCHANGES 
JOO Foothill Blvd 
San Luis Obispo. CA 

(In C.ol call 
(805! 543- 1037 1 

.... 201 

INVESTMENT SOFTWARE 
PORTFOLIO MANAGEMENT SYSTEM 

New Version I 
Tn1s easy to us program wtll ·hanclle up tu 
1000 transac11ons (500 ac11ve and 500 sales) 
ror each of the following Stocks. OplllJnS. 
Mutual Funds. boncls, and llccounts. In· 
c lut tes Ope11111v ~m l c losing prices ancl 
elates. comm1ssrons. d1v1crenc1s. ancl 1n1eres1. 
Handles both wrillen ancl purc tiased o ptions. 
General account lormat can oe usecr for 
money market funds. cer11l1c ates o l clc posi l. 
etc . Portfo lio reports t>y sec urily ly11e. ~clivf! or 
sa les, or ent1rc portloflo . . $39.95 

Investment Club Management System 

Senti fo r 111lurrna111m . , . $69.95 


Both pr~rams are 100% machine language 
an<l requ11e a 48K MOD 1/111/IV (MOD IV runs 
in MOD 111 mocJel. 2 d rrves. and an 80 column 
prlnfP. f 

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 0.,, tax . 


MODULAR 1/0 PORT KITS 
PARALLEL 8 BIT INPUT & OUTPUT • MODEL I 

MODULAR OESIGN FOR AODITION OF MULTIPLE PORTS 

LATCHED OUTPUT STATUS MONITORED BY LEO'S 


SWITCH SELECTABLE 110 AOORESS 

SOflWARE DIAGNOSTICS 


110 PORT KIT INCLUDES.... 

4.5" ' 6" P11nttd cncuot board; AU components; 


Cable !connects 10 bus expansion porU: 

01agnos1rc sollwaie bstrng (Basicl: and Manual 


(Requ"es 5V IOOmil supply/ 

JI07K Complete l/D Port Kit $35 
J107A Assembled ond Tested Board S55 
J107B Bare Board with Manual $20 
J107M Manual only $ 6 
J105K Buller Board Kil $25 

I I JIOSK FREE FOR EV[RY 4 JIOlK'S OROEREO) 
SfliD CHlCM GR MONlY DRDlR 

D&AResearch 
400 Wilson Avenue 


Satellite Beach, Florida 32937 

305·777·1728 ...-239 

$1299 
MODEL 4w1 

•64K RAM •2 Drives 
•6 mo. warranty •Sound 
CALL FOR CUSTOM CONFIGURATION 
***** *** ********** 

The pe<sonnel at MICRO EQUIPMENT CORPORATION have been 
budding. upgrading and customtling microcomputers In Altinla. 
Geolgia kif many years. and have been wOO<ing with Radio Shad< 
products since tne Moclel t revolulionilod lhe industry. Our 
technical staff prides itself on the quaity ot wortananshp i!ld ex
pellise from which """Y maclttt we cus~ benefit$. We bad< 
OIJI Model 4 products wtth our exdusive SIX MONTHS LIMITED 
WARRANTY. longer hill any of oor competitors. So joit the hun· 
dreds ot s;it1s1ieo customeis ..110 ate gelling lhe most out of their 
Model 3s anCf Model 4s customiztd by thc experts at MICllJ EOUIP· 
MENT CORPORAT10N vou·u be ~d you did - we ~arantee it! 

Complete ~ 
DRIVE ~ 
SYSTEMS ~ 

FROMS195 

•40 Track, Single Sided 

Bare '159.95 
1 Drive System '195.00 
2 Drive System '389.95 

•40 Track, Double Sided 

Bare '219.95 


1 Drive System '269.95 
2 Drive System '509.95 

•80 Track, Double Sided 
Bare ' 269.95 

1 Drive Syste m '319.95 
2 Drive S ystem '609.95 

PRINTER 
Specials 

•EPSO 	 RX-80 s2749s 

Olhers s CALL 


•SILVER (Daisy Wheel) 

REED Model SOOP '41995 


$2000 FREE 

SOFTWARE 

W/ s NYO COMPUTERS 
INCLUDES: Wordsw. Sr>dstar. Calcstar 
lnfostar M3timerge.E.sywnter. anti DOS. 

•MBC 550 s999 

IBM PC 
 Complete w/ 

MS·DOS. Monitor, Compatible & Free Sottware 

•MBC 1100 S1199 
Complete w/ 

CPM CPM 2.2. Monitor. 
& Free Soltware 

( 404 )843-3128 

Ill-:: 245 W. Wieuca Rd. 
_ Suile21 0 

M ICRO·EOU IP-COR P Atlanta, Ga. 30342 
... Jt3 

MICRO EQUIPMENT CORPORATION 
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COMPLETE MODEL Ill/IV 

HARD DRIVE $1095. 


COMPLETE PRIMARY DRIVES 
MODEL Ill & IV 

5 MEG $1095. 
10MEG $1395. 
15 MEG $1695. 
33 MEG $2395. 
MODEL I & LNW 

5 MEG $1145. 
10MEG$1445. 

t 
·~ 

.II 

• 

·.. ~ 

·... ·. 

15 MEG $1745. 
33 MEG $2445. 

MODEL 3/4 BOOT ROM $39.95
COMPLETE SYSTEM FEATURES 

ALLOWS YOU TO BOOT DIRECTLY FROM YOUR HARD DR/ONE YEAR WARRANTY 
SWITCH SELECTABLE HOST FOR OOSPLUS and NEWDOS SYSTEMS ONLY 

POWER ONE HD POWER SUPPLY 
HD COOLING FAN 
SIZE 8-1/4"X6-1/2"X13" 
ALL DRIVES RATED AFTER FORMAT 
COMPLETE READY TO PLUG IN (JUST ADD YOUR DOS) 
SUPPORTS NEWDOS 80 V2.5, DOSPLUS 3.41, 4.0, 3.5, IV, 
LOOS, and soon TRSDOS 6.0 

SECONDARY DRIVES 
5 MEG $695. 

10 MEG $995. 
15 MEG $1295. 

(READY TO PLUG INTO YOUR PRIMARY DRIVE) 

MULTIPLEXER $995. 
ALLOWS UP TO 4 COMPUTERS TO ACCESS A HOS HARD ORI\ 
Includes Master Control Unit and Cable I Host Adapters for externally 
connecting 2 Computers 

NEW PRODUCTS IN THE WORKS 

5 MEG REMOVABLE FLOPPY DRIVE MODEL 2, 12, 16 HARD DRIVE~ 

HARD DRIVE SPECIALIST a division ot 

Ordering Information 1-713-480-6000 Order Line 1-800-231-6671 
We accept Visa, Mastercard, Wire Transfers. and Certified checks for 162060 Hickory Knoll, Houston, Texas 77059quickest shipping. Orders received on personal checks are held. 



299MODEL 4 DRIVE KITS 

MODEL 4 STUFF 

MODEL 4 DISK DRIVE 
UPGRADE KITS 
All of the Compukit Model 4 Disk Drive Upgrade Kits 

contain these features that other companies usually do 

not provide. Switching power supplies • Tandon disk 

drives • 64K of Model 4 RAM • Sound • and an Easy to 

Use installation Manual. Requ ires only a screwdriver 

(no soldering) . 

The no drive upgrade kit . . ...... $299. 

One drive upgrade kit ........... $499 . 

Two drive upgrade kit . . . . .. . . . . $699 . 

Two double headed drive kit .. . . . . $899 . 


MODEL 4 COMPUTERS 
all include an RS232 

No charge for shipping on any Compukit Computers 
64K one single headed drive . . . . . . . . $1495. 
64K two single headed drives . . . . ....... $1695 . 
64K two double headed drives . . . . . $1895. 
l 28K systems add only . . . . . . . . . . . $99 . 

MODEL 4 64K UPGRADE $62.95 
64K TO 128K UPGRADE $82.95 
Prime grade pre-tested RAM with 1nstruct1ons 

MODEL 4/111 RS232 KIT $69.95 
Com_pleted and tested ready for installation 

' 
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 . So_und. and free installation (required). Ship us 
any working Model Ill, even if it's not all factory equip
ment. and get back a Model 4. in your case. 

MODEL 4 SOUND UPGRADE 
$29.95 
No soldering required , includes instructions 

COMPUKIT corporation 

Ordering lnformauon 
We accept Visa. Mastercard. Wire Transfers. and Certified checks for 
quickest shipping. Orders received on personal checks arc held. 

MODEL Ill DISK DRIVE 
UPGRADE KITS 
All of the Compuk1t Model 3 Disk Drive Upgrade Kits 

contain these features that other companies usual ly do 

not provide . Switching power supplies • Tandon disk 

drives • 32K of Model Ill RAM • Compukit Doctor • and 

an Easy to Use installation Manual. Requires only a 

screwdriver (no soldering) . 

The no drive upgrade kit $279. 

One drive upgrade kit $479 . 

Two drive upgrade kit $679 . 

Two double headed drive k1 I $879 . 


~~~\COMPUKIT DOCTOR $29.95 
Disk based diagnostic software package for the Model 
I. Ill . and 4 

With RS232 TEST PLUG $39. 9 5 

TANDON DISK DRIVES 
Perfect for replacement or add on drive for Any 5" drive 

system 

TM t 00- t 40 Track Single Sided $179. 

TM 100-2 40 Track Double Sided $279 . 

TM50- l 20ms trk-trk Single Sided fhinline $ 149. 

TM50- l 6ms trk -trk Single Sided Tt11nl1ne $169 

TM50-2 6ms trk·trk Double Sided Th1nl1ne $2t9 . 


Single case with ex tenders with drive above $49.95 

Dual case with extenders fo r drives above $79 95 

Two Drive Cable $24 .95 


64K COCO KIT $62 .95 

COCO DRIVE 0 $379. 
' 

Wi th a Tandon Th1nllne 
Special introductory pnce 

Dual Drives .. $529. 

MODEL I, Ill , 4 GREEN 
PHOSPHOR ANTIGLARE CRT 
KIT $89. 
A complete new CRT. not a filter 

,,,.455 

1-713-480-6000 order line 1-800-231-6671 
162060 Hickory Knoll , Houston, Texas 77059 



FEEDBACK LOOP 

Comiuuecl from p. 18 

and reads them. If it doesn't find a 
255, it reports the faulty location. 

Everything works fine until I reach 
32683. This location seems to hold an 
unchangeable 63. Once the program 
reaches 32696, it usually reboots to 
"MEM SIZE?". Testing higher loca
tions from command mode reverued 
that 32683 to 32714 all hold unchang
ing values. POI<Eing these is like 
POI<Eing ROM. Locations 32715 to 
32767 work correctly. I put in new 
RAMs and had the same results. I 
solved untimely reboots on my own 
machine, which has a revision D 
board, with Dennis Kitsz's Z69 altera
tion (December 1981 Exclusive Or
acle). 

I tried that modification on this ma
chine, but that didn't change the re
sults. My ' inly guess to the problem is 
that whatever controls the addressing 
of these locations is pointing some
where other than RAM. What can I 
do to remedy this? (J.awrence Gill, 
Berlin Hts., OH) 

A •One solution is to quit POKE
• ing around in RAM. What 

you' re doing wrong is trying to change 
the pointers and miscellaneous infor
mation about your program that Basic 
sets up when you type in RUN. I as
sume that your program is quite small, 
so what you need to do is use the 
"MEM SIZE?" question to cut Basic 
off from the RAM locations above 
32682. I think you'll fmd that every
thing above this address checks out 
OK, and the area of "inflexible" data 
addresses starts 84 bytes below the ad
dress you gave in response to the 
"MEM SIZE?" prompt. 

When you type in RUN, Basic ex
amines the memory size available. Un
less you specify otherwise, as defined 
by the "MEM SIZE?" prompt, Basic 
assumes that it can use everything be
tween the top of RAM (32767 in a 16K 
computer) and the top of your pro
gram (varies according to the size of 
your program). 

Now, as Basic progresses through 
your program, it stores each variable 
encountered, in order, starting at the 
top of RAM and moving down 
towards your program. For . . . Next 
loop variables are also located here. 
By POKEing around in this area 
you're confusing the daylights out of 

Basic. It fmally gives up ~d reboots. 
For a more complete explanation of 

how Microsoft Basic manages your 
computer, get the IJG book Microsoft 
Basic Decoded, and Other Mysteries 
(address at column end). 

ft • T .R.M.'s letter from Lon
U • don, England (November 
1983, p. 318), illustrates a problem 
many people have in trying to obtain 
more directory space using NEW
DOS's PDRIVE feature . 

The trouble is that a simple redefini
tion of the PDRIVE specification 
won't usually increase the available di
rectory space if applied to a disk with 
files already on it. Neither does it work 
to start with a new system disk having 
increased disk drive gran allocation 
(DDGA) in the PDRIVE specifica
tion, and then making a straight copy 
from the old disk to the new one. The 
apparent DDGA is increased when 
you call up PDRIVE, but no extra 
space is allocated to the directory. The 
reason is that the extra room needed 
by the increased directory, which must 
be one continuous piece, is already oc
cupied by another file, and the DOS 
refuses to let the directory overwrite 
an existing file. 

The solution is to copy a new system 
disk having increased the directory 
specification and a new format, but 
using the Copy By File instruction. 
This allocates the needed directory 
space, and then copies the files from 
the old disk, relocating them as neces
sary to accommodate the larger direc
tory space. (William Briscoe, Ber
nalillo, NM) 

A •Thank you very much for de
• tailing the difficulties in in

creasing directory space allocation us
ing NEWDOS80. I appreciate it since 
the NEWDOS80 manual is so difficult 
to understand. 

Q • While I was glad to see a ques
• tion from W.G. of Salt Lake 

City, UT, concerning genealogy soft
ware, I was surprised to see your an
swer. 

Complimentary . copies of our bi
monthly publication, Genealogical 
Computing, have been sent to 80 
Micro since July 1981. Apparently, 
copies have never been routed to you. 

There is software for the Model III, 
and other Radio Shack computers and 

brands, but not what or where you 
said: Fiske was selling Apple software; 

Gensystems hasn't been sold by 
Smanware Systems for some time; 
Acorn Software is no longer at the SE 
Washington, DC, address and the 
software they sell is the same as your 
Computer Shack citation in Michigan. 

The November 1983 issue of Genea
logical Computing is a special issue on 
genealogy software (including the 
ones you named, plus others you 
missed): GENEAS/BASE, Gene
sis-SO, LERCHEN Program, Genie, 
Your Family Tree (Acorn's program), 
and Ancestry 11111. (Paul Andereck, 
Fair/ax, VA) 

A •Sorry about that, but I try to 
• be as accurate as possible 

when suggesting software sources. 
Unfortunately, there are thousands of 
programs and hundreds of computer 
newsletters and magazines out there, 
and no adequate index to them all. As 
a result , some of my infonnation on 
these items is outdated or inadequate, 
and I haven' t any way to cro~s-check 
them. 

Thank you for telling me about 
your publication and the errors in my 
references. 

For those of you interested in trac
ing your ancestry with a computer, 
you can write to Genealogy Comput
ing for subscription infonnation at: 
5102 Pommeroy Drive, Fairfax, VA 
22032. 

Q •In response to R.K.'s prob
• lem with copying single-density 

to double-density above track 35 (De
cember 1983, p. 286) under TRSDOS 
2.7DD: His drives need to be config
ured for 40-track operation (TRSDOS 
2. 7DD is set for 35-track operation). 

There are two ways to do this: tem
porary and pennanent. The tempo
rary method is to use the CONFIG 
command under TRSDOS, as ex
plained in the manual on page 30. The 
pennanent method is to patch TRS
DOS 2.7DD, as explained on page 32 
of the same manual. You can also 
specify the stepping rate. I was in the 
same situation when l converted to 
2.7DD, and had no difficulties reading 
single-density 40-track disks. The only 
problem I had was copying from sin
gle to double density using one drive. 
Although the manual says this is possi
ble, I couldn't do it. Since I had anoth

180 • 80 Micro, July 1984 



NEW 

Genealogy 

Program 
( For 48K Medel llV4 Two Disk Si,istems) 

HOLDS 350 RECORDS
* Easy to Use

* Screen Oriented
* Help Menus 

Records Filed on Disk by 

Nome Key 


( other products use record nurrbers) 

Comprehensive Documenmtion 

Ave Reports: Full Alpha Pr1ntout, 

Family Tree. Poternol Une. Nlaternol 


Une. Descendent Une 


s499s 
Send Cash, Check, or Monei,i Order to 

MIMAR, INC. ...- 311 

116 Boi,iwood Drive : Silo:ii , MS39532 

Free Shipping for U. S. Orders 
Mississippi Residents odd 6% Soles Tax 

MOVE-PERFECT 

=:-D TIC-Tt=IC-TC•E 

TRS-80Modell1Ill14 
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Ga me Aul.. lii , £ u1cul1011 Uptll.HI u..1,111111 . hJ) V to • SklU lul Play. 
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Haau11 ut1 •l UJC Ou;ll 5y¥lttm. 5 lJu C1ly Mut.Jul I. Jll. or 4. 


S wrnJ t.:h11 Cll Oi OIOfl •Y ,,. d vr t o : 
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WRITE MAINTAIN 
TEACH LEARN 

Bibliographies in 

American Psychological 

Aswciation or Modem Language 

Aswciation or American Medical 


Aswciation form with 

BIBIRITE 


For TRS-SQn1 Models I, Ill, 4, II, 12, 16 

MS-DOST'' FOR IBM P.C.TM and Com
patible Computers Apple 1r1~1 and Compat
ible. 40 or 80 Colwnn 

CP/MTM with Mliasic''~' For: 
IBM P.c.n.1 with CPIM-86TM Kaypru rm• and 
other models Osborneni SD or DD XeruxTM 
820 Supcrbrain Jr.n• Some Morrow Micro
Dccisionnt formats. Others on special order. 

For details see 80 Micro , 
ovember 1983-June 1984 or write. 

PHONE ONLY: 605-624-2948 
One computt:r , ind.ivid11al user 845.95 + 
$2.50 postage and handling. One computer, 
multiple users $150 + $2.50 ~i.age and 
handling. Up to 10 user's guides for multiple 
users, throe sent if not specified. User's Guide 
only (24 pp. 81/!'' x 11") $3.50 + $1 postage 

and handling. Applies to purchase. 

~' On approvol to institutions. • 
~ Dealer inquiries invitf:'C.I . t 

Robert E. Litke, Ph.D. 
432 Cottage Avenue - ·452 

Vermillion, South Dakota 57609 

REAL ESTATE 

INVESTMENT 


ANALVSIS PROGRAM 


FIND 
HIGH 
YIELD 
INVEST
MENTS! 

Allows 1ne user to r11sHucture 1he offer 
rcpca1edly - Expe11men1 \Y11h purchase pnce. 
down payment lrade equity. subo<dinate 
mongage. 1n1eres1 ra1es. etc - The buyer has 
a powertul tool tor op1om1Z1ng 1ne o er 1n nos 
favor 

1ns1anlly see lhe ettec1 upon lhe ca.<;h flow 
equity buad·up . tax advantage. re1urn on 1n. 
vestment. etc - Investigate feas1b1hty of 
remodehng arl(j upgrading - Find properly 
which has a potential tor dramatic improve· 
men! - Investigate converS10n of central heal 
10 1ndrvtdual hl!<it 

Program es11ma1es the cost of montnty 
marn1enance - Displays lull appraisal rnforma 
tion sumrmtr y - View lhe payoff of all 
mongages - View various rule-of.thumb ap· 
praosals - lllus1ra1es 1he concept of .. forced 
1rrfla1ro11 .. - Valui!hle lool lor professional Real 
Es1a1e personnel 10 demons1rate lhe dynamics 
of income properly 1nvcs1mcn1s 

For Model I. II , Ill. 4. 12. 16 
Oi5ke11e .$62.00 
Manual Only $5.00 (appl ic~ 10 purchase) 

wasn1ng10n rP.S1c itmt~ ai.Jd ta~ 
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AUKLAND ASSOCIATES 
2818 E. 191h Av•nue • Spokane, WA 99203 

FOR TRS-80 MODELS 1, 3 & 4 
lBM PC, XT, AND COMPAQ 

The MMSFORT.H 

System. 


Compare. 

• 	The~peed, compactness ana 


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, genera~ 


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, 

additier:ial programs and 

Inexpensive pregram updates, 

User Groups worldwide, the 

MMSFORTH Newsletter, 

Forth-related books, .work

shops and professienal 

consulting. 


A World of 
Difference! 

• Personal licensing for TRS-80: 

$129.95 for MMSFORTM, 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 w ith FQRTHWRITE, 

DATAHANDLER-PLUS and 

FORl'HCOM for $549.95. 


• Corporate Site License Exten

sions from $1.000. 


If yo1:1 recognize the difference 
and want to profit from it, ask us 
or yourr dealer about the world 
ef MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
81 Lake Shore Road, Natick, MA 01780 

(817) 853-6136 ..-137 
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FEEDBACK LOOP 

er drive on order, I decided to wait for 
it rather than puzzle it out. 

My question relates to the double
density board itself. I understand that 
the Radio Shack board uses a different 
addressing scheme than the Percom, 
and other, boards. Would I have 
problems converting over to NEW
DOSSO or any other double-density 
operating system? TRSDOS 2.7DD is 
definitely an improvement over 2.3, 
but it still has its weak points. (Ken
neth Farley, Woodridge, VA) 

A•I've been told by the DOS 
•manufacturers that they all 

support the Radio Shack double-den
sity board, but not TRSDOS 2.7DD. 
It seems 2.7DD isn't · consistent and 
causes problems for other DOSes. 
They suggest you transfer the 2.7DD 
programs and files to a 2.3 disk, then 
transfer them to your new DOS disk. 

Q •I had a problem similar to 
•that of R.L. of Bowie, MD, 

who experienced a hardware error 
problem with the Expansion Inter
face. The Microline 82A printer has a 
feature (priming the input buffer) that 
demonstrates the problem. 

On power-up, the 82A pulls a data 
line called "prime" low for 100 ms or 
so. This is to clear the data latches in 
the sending computer. The Model I 
Expansion Interface clears the latches, 
but also shares that pull-up resistor, 
with some interrupt logic. 

I found that the computer won't go 
into Basic, and other flaky things, 
when the printer is turned off but still 
connected to the computer. The pow
ered-off printer loads down the shared 
pull-up line and operates the interrupt 
logic in the TTL undefined region. 

My solution provides an additional 
1,000 ohms pull-up to pin 1 of Z44. 
The shared pull-up resistor, R17, is 
4, 700 ohms. The additional ohms as
sure a valid TTL high to the interrupt 
circuitry when the printer is off but 
still connected. Another printer might 
draw slightly more current and require 
a better solution. 

One such solution would involve 
the additional pull-up resistor and 
break the connection (cut the trace) 
from the prime input circuitry (J4 pin 
26, U44 pin 1, and U45 pin 1) and 
everything else. This would allow the 

prime circuit to work properly and in
dependently from the rest of the ex
pansion interface. 

Since making my modification, I've 
had no further problems with the 
printer either on or off. 

On another point, I'm trying to ob
tain a 2716-based character-generator 
kit for the TRS-80 Model l with de
scenders. I tried to buy the Model I 
character-generator kit from Exatron, 
but they're out of the business. I did 
receive a reply from A & J Micro, but 
they don't have this item. 

The kit consists of a 2716 EPROM, 
and a small circuit board which is pin
compatible with the standard TRS~so 

Model I character-generator ROM. 
This 2716 contained two sets of char
acters,. one TRS-80, the other ASCII, 
both with descenders. You could also 
bum in your own custom set if you 
desired. (Charles Gelsinger, A lbu
querque, NM) 

A •Thanks for the printer solu
• tion. The kit you want is avail

able from Electronic Closet, 8187 
Blakely, Ct. West, Bainbridge Is., 
WA 98ll0. It costs $11. A more com
plete description of the circuit is in the 
December Feedback Loop. 

Q •l'd like to add some input to 
•your answer to Don Schen

barger (March 1984, p. 15). I agree 
with 90 percent of your answer. Your 
explanation of the problem and its 
solution-have the unit cleaned and 
aligned- is correct, but incomplete. 
The "Diskette?" prompt doesn't indi
cate an error or malfunction, but is the 
computer's expected response when 
no disk is installed during boot-up! 

If Mr. Schenbarger had fmished his 
ROM disassembly he would have dis
covered this. Most of us know thal lhe 
Z80 begins processing at location 0000 
hexadecimal (hex) after a power-up or 
reset. Here, the ROM contains in
structions to disable the interrupts, 
clear the Z80 accumulator, and jump 
to a vector table in ROM C (specific 
location 3015 hex). 

At this location, another vector 
jumps into the bootstrap routine. To 
the best of my knowledge, there are 
four different versions of ROM C, 
each with different locations for the 
bootstrap. Mine is Version C, so my 
vector table jumps lo location 3401 
hex. 

The first part of the bootstrap rou
tine sets up the system and some RAM 
pointers. It also checks the break key. 
If you press the break key, the 
bootstrap goes directly into Cassette 
Basic, ignoring the disk drives, even if 
disks are present. 

If you don't press the break key, the 
bootstrap looks at the floppy disk con
troller to see if it's present. If it's not 
there, or not ready (this is an error), 
then the bootstrap jumps to Cassette 
Basic. 

Having found a drive, the bootstrap 
checks for an index pulse indication. 
Here's the important part: If the boot
strap can ' t fmd an index pulse indica
tion it assumes that the drive door is 
open. Bootstrap displays " Diskette?" 
and waits until you insert a disk and 
close the drive door. 

Thus the " Diskette?" prompt is the 
normal response from the bootstrap 
routine. If all else works normally, 
nothing is wrong with Mr. Schenbar
ger's computer. 

Since the ROMs for the Model III 
and Model 4 are almost identical (ab
solutely identical in this area) you can 
expect the Model 4 to behave the same 
way. Why then, do so many machines 
run for three or four seconds then 
quit? Why was Mr. Schenbarger able 
to make his drive stop with a flash
light? 

You know that the index pulse is 
produced when the index hole in the 
disk passes the index LED. The light 
from the LED passes through the hole 
and activates the light detector oppo
site it. If light falls on the detector, it 
gives an index pulse. 

The trouble is that the bootstrap 
doesn't time the index pulse; it only 
looks to see if it's active for more than 
a few microseconds (to prevent false 
triggering due to electrical noise). 
Once it fmds the index pulse is active 
(light on the detector) it tries to read 
the boot sector on track zero of the 
disk. 

The detector is activated by the in
dex LED only if the drivl! uuur is 
closed . Unfortunately, the detector is 
sensitive and ambient light shining 
through the open drive door can acti
vate it. If the door is closed with no 
disk in place, the LED will activate the 
detector. When Mr. Schenbarger 
looked inside with a flashligh~. he acti
vated the detector. 

When the bootstrap finds an active 
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index sensor, it assumes that a disk is 
in place and the drive door is closed, 
and it tries to read the disk. If there is 
no disk, it sends no data to the CPU, 
and the CPU patiently waits (forever) 
for the data to start coming in. How
ever, the motor time-out circuit on the · 
floppy disk controller shuts the drive 
off after three or four seconds. 

Once the drive is off, simply insert 
the disk, press the reset key and start 
the bootstrap all over again, this time 
properly. 

Now to Mr. Schenbarger's prob
lem: sounds like his computer was 
working normally. The first year when 
his index sensor was sensitive it was ac
tivated by ambient light, and the sys
tem shut down after three seconds. In 
the second year he says his drive runs 
continuously. He didn't specifically 
say the "Diskette?" prompt ap
peared, but I suspect it did. The 
change is probably due to a dirt build
up over the detector, making it ·Jess 
sensitive. Cause of the film
smoking. (Gerald Davidson, Fort 
Worth, TX) 

A•I don't think I said the "Disk
•ette?'' prompt wasn't a nor

mal response. I said that with the 
"Diskette?" prompt on the screen, 
TRSDOS waited for the drive to start 
shipping information, and the drive 
had already completed a brief verifica
tion of operation. (I should have said 
ROM instead of TRSDOS-a slip of 
the fingers.) 

According to my R/S repair techni
cian, when the "Diskette?" prompt 
appears, the drives should time-out in 
three or four seconds and stop run
ning. Similarly, if the "Diskette?" 
prompt fails to appear (indicating that 
the computer thinks there's a disk in 
the drive and it's trying to load the 
disk's DOS bootstrap routine), the 
drives should also time-out in three or 
four seconds and stop running. Under 
no circumstances should the drives 
continue spinning without data trans
fer after more than a few seconds. 

To demonstrate this, put a blank 
unformatted disk in drive zero and re
boot your computer. In a few seconds, 
when the bootstrap discovers it isn't 
getting data transfer, the drives shut 
off. 

Mr. Schenbarger's computer is not 
operating normally if it doesn't shut 
off the drives after a few seconds. 0 

Infonnation Update 

Several months ago I mentioned 
that Soft Sector Marketing had a book 
with a commented disassembly of the 
Model Ill ROMs. This book has be
come scarce because SSM is no longer 
in business. However, RAMparts (145 
Grove St., Peterborough, NH 03458, 
()()3-924-9882) has the book, Model Ill 
ROM Commented, for $12.95. Un
fortunately, they have a limited quan
tity. If more show up, I'll post the in
formation here. 

In the February column I men
tioned two Basic utilities from Pro
soft-Faster and Trashman. Modular 
Software Associates (2()<) 18th St., 
Huntington Beach, CA 92648) sells 
similar products: The Analyst (to 
speed up Basic programs) and The 
Collector (which replaces Basie's gar
bage collection routine with a better 
and faster one); each program retails 
for $24.95. 

Modular Software also sells a Disk 
Basic enhancement program, that I 
feel is well done. They include a 
special execute-only version for run
time packages that lets you develop 
and sell programs to people who have 
only standard Basic. Contact Modular 
Software for details.• 

Terry Kepner is a freelance writer 
and programmer, and the vice-presi
dent of Interpro. He's been writing 
about microcomputers since 1979. 
Contact Terry cl o 80 Micro, 80 Pine 
St., Peterborough, NH 03458. 

Frequently Needed Numbers 

Radio Shack, National Parts Di
vision, 900 East Northside Drive, 
Fort Worth, TX 76102, 817-870
5662. WC and Visa accepted, each 
order has $1.50 handling charge. 

IJG Inc., 1953 W. 11th SL , Up
land, CA 91786, 714-946-5805. 
Publisher of TRS-80 Disk and 
Other Mysteries ($22.50), Micro
soft Basic Decoded and Other Mys
teries ($29.95), The Cu~tom 
TRS-80 and Other Mysteries 
($29.95), Basic Faster and Better 
($29.95), Machine-language Disk 
110 and Other Mysteries ($29.95), 
TRSDOS 2.3 Decoded and Other 
Mysteries (Model I) ($29.95), How 
to do it on the TRS-80 ($29.95), 
and the Electric Pencil Word Pro
cessor ($89.95). 

Th Expert 

Chess Knowledge System 

by William Fink 

Sfinks 4.0 Chess 
The t1ighest rated chess 

program available for any 
microcomputer. Rated 1793;5· 
by the United States Chess 
Federation. 

Features: various levels of 
play . 32 book openings. 
problem set-up, move 
suggestions and take back. 
game save . optional 
printer. audio alert and 
more . 

Please specify Model I, Ill, or4. 
48K disk Only $49.95 

Opening Book U1 
Upgrade Stinks 4.0 to play 

with the book open ing know
ledge of a master (Stinks 4.0 
Chess is required). 

Features: 1152 opening 
variatio ns up to 19 moves 
deep for Model 111 or 4. 
640 variations, up to 17 
moves deep for Model I, 
plus other enhancements 
to Stinks 4.0 

Please specify Model I, Ill , or4. 
48K disk Only $24.95 

Stinks Chess Tutor 
Learn to play chess' Pro

~r;:irnrrn-!cl rn:>tructions tc;:ich 
tlw rnovernent of the chess 
pieCt!S, their relative power. the 
object of the qrnnc and more. 
lncl11de ~; a chess playing pru 
~Jr<mr with 3 levels of play. 
Pl f!flSC s pc~ci Iy ModP.I I. 111. or '1 . 
3~K rJisk Only $24.95 

To order, please see your dealer or 

send check plus $2.00 shipping to: 


WILLIAM FINK 

Suite 24-B, 1105 N. Main St. 


Gainesville, FL 32601 

or call (904} 377-4847 


EE~ 

Florida residents add 5% sales tax. 
·on Model 3 w/speedup by Holmes Eng. 
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DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS!11111 1111 1 

1 111111•• • 

FREE SHIPPING! 
1i 

t 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE W/CASE 
'i~~ & POWER SUPPLY AT AN INCREDIBLE LOW PRICE! o"'~ 

~~fJcs $189.00!!!! ::~:fj 
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................... ... .. ..................$220.00 

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 VERTICLE CASE & POWER SUPPLY TO ACCOMODATE TWO SLIMLINE DRIVES. 

S10.00 ADDITIONAL WITH SINGLE DRlVE PURCHASE 


DVS 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 DRlVES...... $14.4.9.00 MBC555 • 128K, 16BIT, lWO 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 PACKAG.ES 

COMREX AMBER MONITOR 9".................................. .. .......................... .... ..... .. .... ... $89.00 


HAYES SMART MODEM 300 BAUD.............................$220.00 1200 BAUD.. ........... ................ $515.00 

ONE YEAR WARRANTY ON TEAC DRIVES/180 DAYS ON TEC & TANDON 


PRINTER PRICES 

WE'RE NOT GOING OT MAKE YOU CALL FOR PRICES - HERE THEY ARE IN BLACK AND WHITE!!! 

EPSON SANYO 
RX80 W/GRAPHTRAX PLUS............................. $299.00 PR5000 DAISYWHEEL 15 CPS........ .... ............. $4.4.5.rn 

RX80 FT W/GRAPHTRAX PLUS......... .. ............. $439.00 PR5500 DAISYWHEEL 20 CPS... ......... ........... .. $725.rn 

RXlOO W/GRAPHTRAX PLUS... ........ ... ...... ....... $599.00 GEMINI lOX.............. .. .. ..... .... ............. .... ...........295.01 

FX80 W /GRAPHTRAX PLUS............................. $569.00 GEMINI 15X....... ........... ......... ........................ .. $4.4.9.0( 

FXlOO W /GRAPHTRAX PLUS........ ... ... ... ... ...... . $749.00 CITOH PROWRITER 8510.... .. ........ .... ..... ...... ... .$369.0( 


LQ1500 200 CPS COMING SOON DWP 210..... ... ...... :....... .. ... .. ............................ $649.0( 

DAISYWHEEL 11....... ... .. .......... ........ ....... ........$1179.0I 


1 YEAR WARRANTY ON EPSON PRINTERS 
PRINTER CABLE 10' LONG W/GOLD PLATED CONNECTORS STARTING ATS25.99 

Visit our two WE CARRY TRS80 & SANYO COMPUTERS IMMEDIATE DELIVERY 
retail locations at: 180 p d L b W6'886 E R d Days arts an a or arranty 

Ypsila~C:~:i1 ~;197 ~ QISPLAY ···· · DEALER INQUn.ui::s ~NVITED 
(313) 426-5086/(313)482-4424 Di!= - E~IIJ Free Shipping 10 the U.S. 
or ~IDE0 ° 48 Contiguous States 

111 Marshall Street TO ORDER: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 
Litchfield, Ml 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 I• a trademark of tN! Tandv Corporattor 

(517) 542•3947 ..-62 Prlc.ea & Speclflcetlon..ub)ectto change without notla 

http:ATS25.99
http:4.4.5.rn
http:PACKAG.ES
http:14.4.9.00


DISPLAYED VIDEO IS DRIVING DOWN PRICES ON DISKS! 

4 4 
D D 
R R 
I I 
v v 
E E . . . . . . . . . . . . 

s • s -- •. c.: - -NO YOU'RE NOT SEEING THINGS. THATS 
MODEL 4 PURE 26-1069 FOUR INTERNAL DRIVES IN A MODEL 4!!! 

64K, RS232, 2140 TRACK DRIVES THE STORAGE CAPACITY YOU'VE ALWAYS 
$1420.00WANTED, AT INCREDIBLY LOW PRICES!!! 


90 DAY WARRANTY 
$1799.00/128K $1879.00 
QUALITY BACKED BY DV'S YOU CAN'T 


LOSE WARRANTY! 


DISPLAYED VIDEO HAS DONE IT AGA ! 

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 

PLUG IT IN AND GO.... $1799.00/128K.... $1879.00 
DV's MODEL 4 with 64K four internal 40/40 track double density double sided disk drives. sound board with TRSDOS 6.0 

PLUG IT IN AND GO ... $2049.00/128K.... $2129.00 
DV's MODEL 4 with 64K four internal 80/80 track double density, double sided disk drives, sound board with TRSDOS 6.0 

PLUG IT IN AND GO.... $2249.00/128K.... $2329.00 
DV's MODEL 4 with 64K two internal 40/40 track double density, double sided disk drives, sound board with TRSDOS 6.0 

PLUGITINANDGO ... $1649.00/128K.... 1729.00 
DV's MODEL 4 with 64K two internal 80180 track double density, double sided disk drives, sound board with TRSDOS 6. 0 

PLUG IT IN AND GO.... $1749.00/128K.... $1829.00 
Displayed Video systems have a six month you can' t lose warranty 

NEW MODEL 4P (Portable) 26-1080 Pure W/2 40 Track Drives .. .. . . . ... . .. . . . . . . . . . . . .. ..... .. ...... . .. . .. . ... ..... . . . $1549.00 

DV's MODEL 4P (Portable) with 40/40 Double Sided Disk Drives' . .. . $1919. 00/128K ...... .... .... . .... . .... . . : . . .. . .. . . . $1999.00 

The answer to the IBM PC. New Tandy 2000 ... ........ ... . ... . . ... . . . . . . . .... . .... .. . .. . . . . . ...... . .. . .. . .. . .. . . .. . . $2299.00 

MODEL 111 /4 Internal Two Drive Kit: Includes controller board, dual drive mounting bracket, dual power supply, all hardware cables and 

connectors (gold plated) & TEC Drive . . . ..... .. . .. . . .. . ..... $399.00 ...... . .. . . . ... . .. .... . 4 DRIVE KIT MINUS DRIVE $349.00 


SANYO 550 ......... $869.00 SANYO 550-2 ...... $1099. 00 

SANYO 555........ $1199.00 SANYO 555-2 ...... $1549.00 


l MODEL 100 SK ..... $539.00 24K .... $739.00 DV'S MODEL I DOUBLE DENSITY BOARDS ... $89.00 ~ 


WE CARRY TRS80 & SANYO COMPUTERS 

AUTHORIZED SANYO DISTRIBUTOR 


Visit our retail location at: IMMEDIATE DELIVERY 
111 Marshall Street 

DISPLAYEDMJLitchfield, MI 49252 
(313) 426-5086 
(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; (5 17) 542·3280 
(517) 542-3947 (517) 542·3939; (5 17) 542·3947 


OR WRITE: 


E;i\ 
.~ -V10Eo 

Displayed Video, 111 Marshall St .. Litchfield. Ml 49252 IBM 11 •trademark of lntornallonal Business Machines 

•TRS·80 '' o 1rodcmarl< al 111<! randy Corporation i'nces subfec1 to change INlthoul notK:~ . 
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Contmutd from p. 46 

to the spindle is somewhat smaller 
than those further from the center, the 
density of bits stored on the disk in
creases on the more central tracks. 
This results in a mislocation of the bits 
which must be compensated for when 
your drive writes to your disk. PAT-1 
defaults this pre-compensation value 
to 185 nanoseconds, but Jets you ad
just the track where the compensation 
will begin. 

PAT-1 easily accommodates 96- and 
100-TPI drives as well as double
density and two-headed drives. You 
can test 8-inch floppy disk drives as 
easily as 51/.i -inchers; all you require is 
the appropriate Dysan diagnostic 
disk. You can also set faster step rates, 
as well as longer or shorter seek settle 
times. With the parameters set up ac
cording to the drive manufacturer's 
specifications, you're ready to put 
your drive through its paces. 

Since most drives you test are part 
of a system, PAT-1 lets you specify 
the drive you want to examine. The 
immediate benefits of this are obvious 
to TRS-80 owners whose drives are in
ternally configured for their positions 
as :0, :1, :2, or :3 (that's A:, B:, C:, or 
D: to CP/M and MS-DOS users). 
This addres.5ing is independent of 
where you have plugged the drives on
to PAT-l's ribbon cable. In other 
words, you can hang drive zero on 
either of PAT-1 's plugs, then test it by 
configuring PAT-1 to find a zero drive 
at that plug. 

PAT-1 

***** 

Dysan Corp. 
52111 Patrick Hemy Drive 
Santn aara, CA 95050 
$999 

Easy to use? ****~ 
Good docs? ***** 
Well-made? ***** 
Does the job? ***** 

Command Function 

0 Parameters 
a. Step rate 
b. Seek settle 
c. Retries 
d. TPI 
e. Density 
f. Pre-comp 
Drive 

2 Side 
3 Track 
4 Alternate seek 
5 Centering• 
6 Spindle speed 
7 Index width 
8 Index Liming• 
9 Skew* 

10 Head load• 
11 Radial* 
12 Azimuth• 
13 Accordion t 
14 Step ratet 
15 Hysteresis• 
16 Locate bead t 
17 Controller status 
18 Clear controller 
19 Verify formatt 
20 Write sectort 
21 Rewrite sectort 
22 Format track 
23 Format disk 
24 Random seek, readt 
25 Random seek, w/rt 
26 Write pattern 
27 Constant write 
28 Tap test 
29 Sequence selects 
30 Toggle side 

•Oysan diagnostic disk required 
tFormatted disk required 

Table 3. SuT1u11ory ofPA T-1 commanch 

If you're unsure about the position 
for which a drive is configured, the 
sequence-selects test will search out the 
correct address for you-a real boon 
when you find a mystery drive sitting 
somewhere in the back of your repair 
shop. 

Using PAT-1 for Maintenance 
PAT-1 can do more than test your 

drives; it can replace an oscilloscope 
when a drive needs alignment. My 
technician found it a little disconcert
ing at first to look at a numerical read
out, instead of the undulations of his 
scope, but once he got the hang of it, 
he felt that the PAT-1 was more than 
adequate for the job. Indeed, the little 
black box tended to reduce some of 

the hit-or-miss nature of head align
ment. 

Let me explain what I mean when I 
say hit-or-miss: when you align a 
drive, you loosen the adjustment 
screws, move the head into its proper 
place, then tighten it up again. But re
tightening the screws moves the head 
slightly. Since drive allowances are to 
the hundredth of an inch, that slight 
movement can be enough to ruin your 
adjustments. Thus, adjusting a drive 
requires that you guess just how much 
the head will move when the screws 
are tightened and that you compensate 
for it. 

Although my technician balked at 
PAT-J's numerical readout, I found it 
easier to see than to get a fix on the 
oscilloscope's bouncing waveforms. 
PAT-l's readout let me know when 
the adjustment slipped, how far it bad 
slipped, and how to compensate for it. 

Documentation and Support 
When I approached Dysan about 

getting a review copy of their product, 
they obliged by sending not only the 
machine, but a company representa
tive to demonstrate it. A wise-cracking 
friend said , "The manual must really 
be a mess, if they have to send a 
translator." 

Au contraire: After working with 
the product and its documents for a 
month, I can attest that not only is the 
machine simple to use but the docu
mentation is also easy to understand 
and informative. And when I did have 
questions about PAT-l's features, a 
toll-free phone call quickly put me in 
touch with a friendly voice that had 
the answers.• 

Editor's note: At press time, Dyson 
planned to discontinue PAT-I and re
place it with PAT-2+ , retailing at the 
same price. 

WIBASIC: Powerful 
Compiler /Interpreter 

by Ronald Cangro 

Y ou may wonder if the microcom
puter industry needs another Ba

sic compiler. At first, I, too, was skep
tical. But WIBASIC is different: It is 
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DISK DRIVES 


Sliml ine Bare Drives 

40 Track Single Sided $169.95 
40 Track Double Sided $199.95 
80 Track Double Sided $249.95 

Power Supply & Cabi net for the above Drives 

$49.95 
(One or 1wo drives may he usr.d with this power supply. 

W !:! 'll install and lest drives at no charge!) 

Full Size Bare Drives 

40 Track Single S1cled $179.95 
40 Track Double Sided $269.95 
80 Track Double Sided $349.95 

Verbatim 
Diskettes 

$19.95 
Model 3 

Drive 0 Kit 

$369.95 


PRINTERS 


Gemini 1Ox .... . . ... $299.95 
Gemini 15x . .. . ... . . $419.95 

Delta 10 . . . . . ..... . . Call for Price! 


Milnnesmann Tally Spirit - $299•95 
Epson 	RX-80. RX-80 FT. RX-100 

. FX-80, FX-100 

Call for the BEST PRICES AVAILABLE! 

SANYO 

COMPUTERS 


··············iv1s·o·a·s············· 

Compatible Systems 

Only $895! ... ....................................... 

64K, 2-Double Drives, CPM, 

Word Processor, Spreadsheet, 
Database. RS-232. Pri nte r Port, 

All for $1 79 5 ! 

Need a Complete Catalog? 

Call Ou r Answering Service! 

1-800-331-3896 
Quick Information Hot-Line 

HAYES SMART MODEMS 

300 Baud .. . . .. ... . . $229.95 
300/ 1200 Baud .. . . $549.95 

128K Printer Controller 
(Quadram Microfazer) 

Only $279.95 

Cheap 
TRS-80 


Equipment! 
Call 

WEB TER 
ELECTRONICS 

(918) 456-6759 
1027 S. Muskogee 

Tahlequah, Oklahoma 74464 

Prices Subject to Change Without Notice 

Check Out Our Retail Stores 

THE D TA STATION 

3729 S. Memorial 713 S. Main 
Tulsa, OK. 74145 Stillwater, OK. 74074 

(405) 743-2471(918) 665-7955 



REVIEWS 

WIBASIC 1.1 

WittSoft Inc. 
1302 41st St. 
Orlando, FL 32809 
Models I and m 
$89.95 

**** 

Easy to use? ***** 

Good docs? ***** 

Bug free? ***** 

Does the j ob? ***** 


NEWDOS80 2.0, TRSDOS 2.3, and 
LOOS run as is, but DOSPLUS 3.5, 
T RSDOS 1.3, and TRSDOS 2.700 
require patches necessary only to use 
Basie's command (CMD) feature. 

Special Features 

WTBASIC offers an impressive list 
of features. It supports both tape and 
disk input and output (I/O) so you can 
make system tapes. The compiler's 
object code isn't subject to any royal-

an uncomplicated program designed 
specifically to generate Z80 machine 
code, not to compile existing Level II 
Basic programs. 

Thjs uruqueness means that you'll 
find extensions and restrictions on 
some of the Level II and Disk Basic 
commands you're familiar with (see 
Table 4), but you'll learn these differ
ences in a matter of hours. 

Like ZBASIC, WIBASIC is really 
an interpreter and compiler in one 
package. Rather than writing your 
code, saving it to disk, loading the 
linker, linking the object modules, 
saving the code back to disk, and exe
cuting the program, WIBASIC lets 
you write and debug your program in
teractively, the same way you do with 
Disk Basic now. 

When you ' re satisfied that your 
program runs correctly, you call the 
compiler by typing in COMPILE or 
COMPILE/ M right from Basic. The 
commands available from the inter
preter are the same ones that execute 
after you convert the code to machine 
language. So if your program runs in
teractively, it will run after compila
tion without syntax errors. 

System Installation 

W !BASIC is compatible with all 
currently available operating systems. 

Co mmand 


ABS( exp) 

ATN(exp) 

ATN(cxp) 

CDBL(exp) 

CMD(exp) 

COS( exp) 

CSNG(exp) 

CVD(exp) 

CV I(exp) 

CVS( exp) 

DEFDBL(exp) 

DEFFN(exp) 

DEFLEN(exp) 

DEFS(exp) 

DEFSNG(exp) 

ERL 

FN<(exp,exp) 

FN>(cxp,exp) 

FNS 

Field 


Key to abbreviations: 


Status 

Res 
NA 
NA 
NA 
Ext 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
New 
New 
NA 
NA 
New 
New 
New 
Res 

Command 


Merge 

MID$( exp) 

MKD$(exp) 

MKI$(exp) 

MKS$( exp) 

Name 

PEEK(exp) 

POKE 

Resume 

SQR(exp) 

System 

TAN(cxp) 

Using 

USR(exp) 

FRE(exp,exp) 

Get exp ,exp Next 

LSET(cxp) 

LOG( exp) 

PRINT# 


Status 

Res/Ext 
Ext 
NA 
NA 
NA 
New 
Ext 
Ext 
NA 
NA 
New 
NA 
NA 
Ext 
Ext 
Ext 
NA 
NA 
Ext 

Res = Restricted operalion in compiler 
NA = Not available in compiler 
Ext = Extended from Level II/ Disk Ba~ic 
New= Not found in Level II/ Disk Basic 

Table 4. WTBASTC commands thut differ from Level II Basic. 

ties. Compiled programs run on either 
a Model I or a Model III without mod
ification. 

You needn'l convert your Basic 
programs to ASCII format. WIBA
SIC supports program chaining, 
module defirution, and code reloca
lion for the advanced programmer. 
You can compile to memory, check 
for errors, and recompile to disk 
quickly and easily without leaving WI
BASIC. 

The best features of WIBASIC are 
for those who reqillre more control 
over the Z80 rrucroprocessor. WIBA
SIC has two levels of operation: rudi
mentary and advanced. The second 
level is not as easy to use, but it allows 
you more control over a compiled pro
gram's location in memory. That in
cludes the subroutine library, I/O 
buffer segment, variables storage, and 
program and data statements, taking 

Program Listing 2. Sample. You can refer 
10 lines by name as well as by number. 

1 0 IF A > D THEN GOTO ROUT TNF.l 

6 0 NAME ROUTIN E! 

70 PRI NT ' A is g r e aLe c t h a n B ' 


the place of a more complicated link
ing loader. 

WIBASIC supports decimal, hexa
decimal, or octal numeric constants. 
It fully supports strings, although it 
handles them a liltle differently once 
q:>mpiled . Since the program author's 
intent was to make a powerful and 
easy-to-use compiler, he didn' t take 
care to assure compatibility with Disk 
Basic. While WIBASIC is the easiest 
compiler I' ve ever used, I found I had 
to modify existing programs before I 
compiled them. On the bright side, 
some of the added features make lhe 
modifications easier. 

WIBASIC uses a command short
hand similar to that of NEWDOS.80's 
extended Disk Basic. You can abbrevi
ate the List, Delete, Edit, and Auto 
conunands to their first letters. See 
Table 5 for additional single-key 
commands. With WIBASIC, you can 
reference lines by name as well as by 
number through the Name command 
(see Program Listing 2). 

WIBASIC's PRINT# command 
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LETTER -WRITER 
"'WORKS., for YOU ,,.. 3s3 

ARE YOU BUYIN6 THE "BEST" SOFTWARE? 

- Can it be used without training? 
- ls it well rated by a test lab? 
- can you return it for a refund'? 

l'OU can use your L-W without "ainy" 
training, as noted in the Allenbach 
SOFTWARE REPORTS tests which rate 
the machine code L-W with " A" s for: 

FEATURES, DOCU"ENTATION, EASY USE 

YOU can cr eate form l etter s & labels 
even ADD I SUB bookkeep i ng columns. 

The L-W is REPLACING ill CODE-PIODE 
cotrolled word processors with a ~ 
NO-CODE typing and editing system. 

YOU GET "EXTRA" FEATURES with a L-W: 
•Legal Paper Line Numbers • Di splay is 
s ame as Pr in tout •All PIODEL I users 
can see and . Pr i nt upper I Lower case a 

DISK FEATURES: •Graphics• "ass Plai ler 
•Insertion Phrases •Spec1al Printing a 

PIODELS !,Ill/IV. We pay tu/USA postage. 

TAPE S23.99 (Ba sic features, 16K 10in> 
DISK S37 .99 ( l'lore features, 32K min) 

TRY your L-11 for (3) l'IONTH S. 1 f not 
satisfied return it .. We make refunds, 
less $ 3.50 for our shipping costs. 

ASTRO - STAR ENTERPRISES 
5905 Stone Hill Dr. iCo.31 

Rockl i n, CA 95677 (916) 624-3709 

T.CAD software $249.95 
Easy to use CAD-system. Computer As
sisted Drafting: draw, zoom, edit, plot 
exact scale plans, details. Productive 
hands-on CAD starter for architects, en
gineers, drafters. artists or students. 
Developed and supported by practicing 
design firm. For 2-disk Models lll/4/4P 
equipped with Tandy's high- res screen 
option. 

XT.CAD software $449.95 
Extended T .CAD: overlays , labeling, 
coordinate input, more. Professional 
system. Models 111/4/4P as above. 

S X still supported $19.95 
Popular addition to Scripsit 3.2. Dis
play non-scrolling disk directory any
time from within Scripsit. Does not 
affect text memory. Model Ill. 

SXT still supported $29.95 
same as SX + d irect control from Scrip
sit text of special features of most 
popular printers: fpnt change, sp!'lcial 
characters. superscript, etc. (Scrips1t®™ 
of Tandy Corporation) 

Arizona add 7% tax 

Dealers welcome 


CB Microdex 
1212 N. Sawtelle 
Tucson AZ 85716 
(602) 326-3502 

.,,. See List of Advertisers on Page 195 

I NEW 
:.lbe First in 

Its Class \Statistician 
and 

Looking 
for 

Work. 

TRS-80 1, 2, 3, 4, 12, 16 
CPM XENIX 

• Multiple Regression • Survey Research 
Stepwise • Nonparametrics 
Ridge • X·Y Plots 
All Subsets • ANOVA 
Backward Elimination • Random Samples 

• Time Series Analysis ·Data Base 
• Descriptive Statistics • Search & Sort 
• Transformations • Hypothesis tests 

Please call TOLL FREE 
1-800-334-0854 (E~t. 814) 

Q for more information 
or write: 

Quant Systems .,,.194 

Box 628 
Charleston. SC 29402 
·VISA MIC Accepted 

MAILPROTM 

MAIL LIST/LABELS 


Multiple Disk/List Access 

ZIP/ ALPHA Sort 
U.S. 5 + 9 Digit-Canada Zips 

• Sort Any Field 
• Batch Addition 
• Repeat Key for Fast Input 
• Global Search/Replace 

and more 
• 1400+ Records/Disk (40 TAK D.D.) 

• Req. 48k • 2 + Drives 
• Any Printer for Labels 
• 132 Col. Printer for lists 


Specify 

MODI 

MOD I w/CMD "O" 
MODlll 

839.95 (prepaid U.S. Funds) 

Sorry, No C.O.D.'s 


Va. Residents add 4% Sales Tax 


Cushman Publishers 

7720 Brandeis Way i/ 339 

Springfield, VA. 22153 
Supplied on S.D. Disk 

Full R&lund on unopened Disk 

Returns Limited to Rep/ecomonl of 

Oe""'ged Goods 


Integrated 

PEL-TEK'S 

word 

Word Processing and 
Spelling Correction with 

machine 3.Q + 
o nly $85.00 . ;:fr 

• • • • • • • • •
... 

• • 
INCLUDES ....... . 

• All Word Machine 2.0 features • Easiest 
to use Word Processor anywhere • Sup· 
ports unmodif ied Model I for lower-case 
• On screen formatting - what you type 
is what prints on printer • Graphics mode 
- for TRS-80 block graphics• Print 
multiple copies of your text • Embedded 
forms conlrol - to skip lines. eject paper. 
etc . • Insert /delete characters, lines, files 
- anywhere in text • And more .. . 

PLUS ..... . . . 
• New Word Processing features . .. • 
New Pause features - allows eniry of data 
into text line fields during printout !great 
for form letters!) • Headers and Footers 
• Page numbering • ASCII codes em 
bedded for printer support • Er:i1bedded 
file re1rieval during printout lcall'!d from 
text I allows print ing a document of any 
virtual length • Integrates with the SPELL 
CHECK /CORRECT System • And more . 
PLUS . . . . ... . 
• Integrated SPELL/CHECK CORRECT 
System . . • Type "CHECK" in Word 
Machine Command Mode • 30,000 + 
word literal dictionary Ion disk) is com· 
pared word for word to your text ... • 
Misspelled words are shown iri context 
with optional correction or . . . • Expand 
your "Personal" Auxiliary Dictionary with 
selected words from your text ~ Returns 
to the Word Machine with your text loaded 
automatically after spelling -corrections 
• No duplication of files like other Spell
ing Checkers . ·: 

PLUS ....... . 

• 100% Machine language speed • The 
included SPELL CHECK / CORRECT pro· 
grams may be used with files created by 
ANY Word Processor (except Super 
Scriptsit) • Manuals and Command Sum· 
maries . . . PLUS ... • FREE . . . FREE 
... Pel -Tek's INDOOR SOCCER Arcade 
Game FR EE with purchase of the Word 
Machine 3.0 Plus package!!! 

TO ORDER 
!Please specify Model I. Ill. or 4• Disk) 

Word M achine 3.0 Plus - Word Proces· 
sor and integrated Spell Check / Correct 
Svstem Disk 48K ......... .. . .. . $65.00 
Word M achine 2.0 - Word Processor 
Disk 32/48K .. . .. .... .. . . .. ... . $20.00 
Spell Check / Correct System 
For use with any Word Processor (except 
Super Scriptsit) Disk 48K .. '· ... .. $50.00 
Postage & Handlin1:1 per order .... $ 2.00 
·Mod 4 operates in Mod lfl m ode 

PEL-TEK 

P.O. Box 1026 • Southampton, PA 18966 

Toll Free order line 1-800-523-2445 Ext 19 


In Penna . 1·800-346·7511 Ext 19 

Visa . Mils terChcnge. Check or MOney Order 

accepted . or add $3.00for OomP.!i.Clc C.0 . 0 


,,.324 
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has been extended to include limited 
device routing. For instance, if you 
specify PRINT#O in a program, the 
output goes to the video display (like 
PRINT). PRINT#-1 is still the cassette 
port , but a PRINT#-2 routes the out
put to the line printer. The number af
ter the PRINT# command may be a 
variable to allow dynarruc output 
routing. The LPRINT command is 
still available and allows tabbing past 
column 64. 

You can combine WIBASIC easily 
with Assembly language to form a hy
brid compiled program. The WIBA
SIC program can call the assembler 
(through user routines), and the as
sembler can, in tum, call the WIBA
SIC routines (though this is a little 
trickier). Variables used in WIBASIC 
can be easily defined in your assembler 
code due to the structure of the WI
BASIC variables. This isn't so in other 
compilers that maintain the same for
mat as Disk Basic, for instance. A file 
on the master disk includes all the WI-

Key Function 

I 

t 
+ 

Lists lowest numbered program line 
Lists last program line 
Lists current program line 
Edits current program line 
Lists previous program line 
Lists next program line 

Table 5. Single keystroke functions. 

BASIC entry addresses so you can use 
them in your Assembly routines. 

You can see the power of this com
piler for complex programming tasks. 

Limitations 

I've found nothing really wrong 
with WIBASIC. The application you 
have in mind for the compiler will de
termine its linlitations. 

WIBASIC doesn't support the 
Print Using statement function of 
Level II Basic, nor does it include an 
ON ERROR GOTO type of state
ment. 

WIBASIC uses a sequential access 
file system. Although some of the ran
dom access commands are available, 
they function somewhat differently. 
For instance, the Field command tells 
the compiler how many buffers to set 
aside for disk access, and has nothing 
to do with random access. 

Feature 

Ability to link to other languages 
Level 11/ Disk Basic compatible 
Ease of use (I = easy 5 = hard) 
Random 1/ 0 
Extended commands 
Floating-point math 
Coresident interpreter/compiler 
Instruction manual clarity (I = good 5 = bad) 
Stand-alone object-generated 
Clarity of error messages 
Ability to optimize compiled code 
Ease of using hybrid code 
Ease of learning system 
Supports cassette 110 
Supports transcendental functions 
Supports long variable names 
Supports line labels and numbers 

MS = Microsoft Ba~ic compiler; Microsoft Inc. 
WIBASIC = Trademark of WittSoft Inc. 
ZBASIC = Trademark of Simutck Inc. 

MS WIBASIC ZBASIC 

Yes No No 
Yes No Limited 
4 I 2 
Yes Limited Yes 
Yes Yes Yes 
Yes No Strings 
No Yes Yes 
3 I 2 
No Yes Yes 
2 4 3 
Yes No No 
4 I 4 
5 3 
No Yes Yes 
Yes No No 
Yes No No 
No Yes No 

Table 6. Comparison of WJBASJC. ZBASIC, and the Microsoft Basic compiler.;. 

You can execute a pseudo-random 
access by using the Get and Put com
mands along with associated position 
test functions. Each file is character
oriented from zero to 65,535 posi
tions. You can determine your posi
tion by using the Locate command. 
Then you can read or write at a specif
ic character position using the Get or 
Put conunands. Although file size is 
limited only by the physical disk size, 
anything larger than 65,536 characters 
is impractical for random access be
cause of the integer math restrictions. 

Since this compiler was designed to 
be used to create new programs rather 
than just compile old ones, WittSoft 
could have done a better job on some 
of the command extensions and addi
tions. Commands to help the pro
grammer create graphics and sound 
would have been useful for those who 
want to write game programs, espe
cially since WIBASIC seems to have 
been targeted for that type of pro
gramming. 

Compilers Compared 

The chart in Table 6 comparing 
WIBASIC, ZBASIC, and the Micro
soft Basic compiler shows applications 
to which each compiler would be bet
ter suited . 

lf you 're compiling an existing Disk 
Basic program that uses floating-point 
math, or if you need advanced linking 
capability, you'd be better off with the 
Microsoft Basic compiler. If you're 
writing a program from scratch and 
need random and sequential input and 
output, floating-point math, or ex
tended Basic/ machine-language com
mands, then ZBASIC is probably 
quicker and easier. Finally, if you 're 
writing a program from scratch and 
only need limjted random VO or 
integer math, but want an easy-to-use 
system with a built-in interpreter that 
executes all compiler commands, pro
gramming extensions, and machine
language flexibility, then WIBASIC is 
the one to use. 

Parameter WIBASIC ZBASIC Microsoft 

Compiled program size 1.150 bytes l,679 bytes 5, 118 bytes 
Library size 2,304 bytes 1,879 bytes 14,336 bytes 
Total machine-language size 3,454 bytes 3,558 bytes 19,454 bytes 
Compile time 10 seconds 3 seconds 60 seconds 
Execution time 54 seconds 38 seconds 168 seconds 

Table 7. Benchmarks run on the three compilers. 
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callSAFEWARE 
800/848-3469 
(In O/Jio. call 
614/262-0559) 

Protects your computer 
against tl1eft , fire, power 
surges and otl1er accidental 
losses. Insures your entire 
~)'Stem for as little as $35 a 
year - depending on thevalue of 
your hardware,software,and 
media. Full replacement after a 
low $50 rleductihle. 

We're SAFEW.i\Rr,M the first mune 
in computer insurance. Tens of 
tl10usands ofsatisfied customers.Call 
toll-free for rates or immediate 
coverage. 

SAFEWARE The Insurance Agency Inc. 
P. 0. Box 02211 
2929 . High Street 
Columbus,·Ohio 4:1202 

@nEEWRR(j 

Before this happens, 

..-368 

Surface Plot Now for Mod Ill and 4 

The Grafyx Solutions with Depth 

Outstanding GrafyH. SURFACE PLOT 
lets you brooct.n your Imagination by 
craating amazing three-dimensional 
views with Grofyx Solution. Micro-lobs' 
Grofyx Solution is o plug-in, clip-on board 
which gives you 98,304 points in a 512 
x 192 matrix. That's sixteen times as 
many points as a standard Model 1111 
Another unique feature Is the ability to 
display the hi-res saecn along with the 
normal text and low-res screen. 

FleHlble GrofyH. SURFACE PLOT allows 
you to enter an equation of the form 
Z=F(X,Y) where Z is the height above 
the surface for a given X, Y coordinate. 
For example, entering the equation Z= 
10-XI draws a hill. The final picture can 
be viewed from any position in spoce so 
you con see on image from underneath, 
above, or even inside a hill or valley on 
the plot surface. You con also specify the 
size of the resulting image. 

Complete GrafyH. The program 
automatically removes hidden lines for 

best results. The documentation contains 
complete instru<tions and sample equa
'ions so that vou will have your computer 
hard at work without delay. The finished 
plot con be saved on disk or printed on 
any of 20 popular printers. 

The Grafyx Solution package is shipped 
from stock and includes the boord, 44 
programs including an 80-Column display 
driver and Extended Graphics Basic, and 
a 54 page manual all for $299.95. The 
SURFACE PLOT program, twelve hi-res 
pictures, and manual is $39.95. Shipping 
is FREE on pre-paid or COD orders. (Tx. 
residents odd 5% soles tax.) fl E 

,,454 MICRO-LABS, INC. 214-235-0915 
902 Pinecres t, Richardson, Texas 75080 
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Important criteria by which to 
judge compilers are speed and effi
ciency of the compiled code. All com
pilers have machine-code overhead in 
the form of a library. WIBASIC and 
ZBASIC automatically append the li
brary to the program code. The Mi
crosoft Basic compiler needs a run
time library that is added before every 
execution. 

To gauge what this means to an av
erage program, I ran a benchmark on 
each of the three compilers (see Table 
7). I used the sample program includ
ed in the ZBASIC advertisements to 
show the difference between an inter
preted program and a compiled pro
gram. 

I found ZBASIC to be the fastest in 
execution time, while WlBASIC pro
duced the most compact code. But, in 
all fairness lo ZBASIC, there are three 
versions available: the basic version, 
one with disk I/O, and one with disk 
l/O and math functions. I used the 
latter version. The stripped-down ver
sion would have required only 2, 733 
bytes. 

Documentation 

The documentation package is ex
tensive (about 100 pages). The table of 
contents is good, but lacks an index. 
You sometimes have to search to find 
a specific piece of information. A 
quick-reference card would also have 
been handy. The sample program in
cluded to demonstrate WIBASIC's 
power and to show off its speed is im
pressive. It's a simple graphics demo 
that shows WIBASIC's capability to · 
do arcade-type graphics and demon
strates some of the extensions avail
able, such as the availability of line 
names for such commands as GOTO 
and GOSUB. 

The manual includes a sample ses
sion, and a tutorial for first-time users. 
It is such a good introduction that I 
was able to compile and run my first 
program in a matter of minutes. • 

Camera-Ready Copy 
From Your Daisy Wheel 

by Charles R. Perelman 

MagicBind, an impressive print
formatting and file-merging 

program, creates documents of near
typeset quality. Combined with your 

word processor and a daisy-wheel 
printer with a proportional print wheel 
or thimble in regular WP sequence, 
MagicBind produces camera-ready 
copy for manuals or other documents 
requiring proportional spacing. 

lo addition, MagicBind offers so
phisticated merge functions like those 
found in the latest version of Mail
merge. (It does not support nesting, 
however.) 

MagicBind's dot commands for 
print-time formatting do not affect 

files. A single conunand embedded in 
your text line changes parameters such 
as proportional spacing, line length, 
character pitch, page length, and 
space between lines easily and quickly 
while printing. Your document retains 
all word processor or MagicBind com
mands in place. 

MagicBind 

Computer EdiType Systems 
509 Cathedral Parkway 
New York, NY 10025 
**** 


CP/ M 
Models I, II, ill, and 4; 48K .Daisy-wheel printer 

$250 


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

Formatting Your Text 
Formatting features are typical of 

advanced word processors (see Tables 
8 and 9). Backward movement of the 
platen facilitates multicolumn print
ing; widow and orphan control assures 
a minimum number of lines in a para
graph at the top or bottom of a page. 

The program maintains compatibil
ity between MagicBind and your word 
processor. For instance, I used Magic
Bind with WordStar for this review 
(see Table 10). MagicBind uses the 
same commands for almosr all of 
WordStar's control-P commands for 
popular fu nctions like underlining, 
boldface, and double-strike. 

MagicBind dot commands entered 
in the file . start with two periods and 
are ignored when you print with 
WordStar. Most regular WordStar 
dot commands have no effect on Mag
icBind; you add a third period for 
non-printing comments to prevent 
MagicBind from printing a section of 
text. Differences in the two systems re
quire confomling to one or the other 
before you print your final document. 
Software other than WordStar re
quires a slightly different control se
quence. 

Multiple-line footers and headers, 
footnotes , and automatic third-level 
sequential numbering of chapters and 
sections are additional pluses. Unfor
tunately, you can't subdivide the num
bers; that is, each level starts with a I 
rather than a 1.1 or la for the second 
level. 

File Merging 
File-merging capabilities are exten

sive. Fill in forms for automatic com
pletion from a data file or for manual 
entry with screen prompts, and Magic
Bind creates documents calling boiler
plate provisions for insertion. 

With the wide range of other fea
tures included in MagicBind, any 
W ordStar user considering an upgrade 
to Mailmerge 3.3 (which requires 
WordStar 3.3 as well), the first Micro
pro .implementation of selective print
ing, should seriously consider Magic
Bind instead. 

MagicBind 's selective printing is 
based on equal-to, greater-than, and 
less-than logical comparisons of a 
field (which may be coded into catego
ries) to your selector. You can com
bine two selection criteria with logical 
AND/OR operators and print a series 
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If you have no label handy, print OLD address here. 

~ City State__Zip___ 
u. 
"' Print NEW address here. 

Name 

Address 

City_________ State_ _ Zip___ 

BOmicro® 
PO Box 981 • Fanningdale, NY 11737 

Family an Friends 

can gather around your 
TRS 80 (Mod l , 3, or 4) 

to enjoy an original 
'board game' like 

BANKING 

· where you run your own bank 

and see your balance sheet get 


stronger - if you make the 

right decisions. 


$29. 75 (Tape or Disk -16K) 


TRIANGLE SOFTWARE 
P.O. BOX 58 182 


RALEIGH, NC 27658 

~ 188 

I I ' - 1,_ -- . ·-' ' : I I 
.Now have STATE-01f-the-ART COMMUN'ICATIONS with 

- ·- --..D-CDN I 

an internal .30_0 .Bfiuq D~gi~lly Synthesized MQfi>_fM J_ 

_.. __for TRS-80 Moaels Ill & 4. 
1

' This RS232C/Modem board conta.ins th~ equivalent of.::! RS232Cs, a 300 Baud Modem and a Telephone Dialer, 
and will mount directly into ttie same space as the Radio Shatk 'RS232C board. 

1 

0-C:ON FEATURES AUXILIARY RS232C FEATURES 
• Includes M-Term Communicacions Software • Drivers for Auxiliary RS232C 
• Includes Dialer. an Eleccronic Rolodex Program . • Plug r.eplacemenr for RS232C Board 
• Includes derachable cable for modular phone jacks. • Runs ac up to 38.000 baud ' 
• Auco-answer • Async. Bfsync. or Synchronous mode:
• Auco-Dlal Touch cone (DTMFJ & Rotary (Pulse) 
• Fully FCC type accepted and Cerrified 


__0-CON MODEM - Sp9.95 _Auxiliary RS232C -=:-_S49.95. 

I I 

- - Full I year Warrar:ity • ·GomputPr tested and burned in • Full documencation and Technical Notes • Will .. · 
communicate wirh NEWS-NET, Compuserve. Dow-Jones, The Source and many ocher on-l ine in formation services. 

. . - . . 

FREE NEWS-NET Subscription Value SS0.00 
EREE M-TERM'_M_~of:rw9re . Value .s19.oo 
FREE Dialer™ - Software Value S49.00 

I 

. ..... 
General Interface C:orporation 

777 Henderson Blvd. • Folcroft. PA• 19032 
1215) 461 ~5380 Qr Outside PA (800-345-81021 ..-395 

I 
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of selected items on a single page to 
construct bibliographies and similar 
listings. 

MagicBind has a unique verifica
tion function for checking the number 
of fields in each data file record or the 

number of characters in a specific field 
such as ·telephone or zip code num
bers. If you've ever changed a data file 
and inadvertently eliminated a field or 
delimiter that showed up halfway 
through your printout of labels or 
fonn letters, you'll appreciate this fea
ture. 

A label-printing program prepares 
any number of mailing labels, from 
one to eight across. Respond to a cou
ple of menu prompts, load your la
bels, and away you go. 

MagicBind's screen preview func
tion leaves something to be desired. 
Dot command errors result in a 
screened message, a good file review 
and verification technique. However, 
the odd appearance of the file-with 
doubled letters for boldface and dou
ble-strike and interspersed under
line-makes proofreading difficult. 
Besides, a page at a time zips by, re
quiring digital dexterity with control-S 
to stop each screenful of material be
fore the page ends. 

When merging, you can concale
nate sequential ftles, but nesting isn't 
possible. You must number footnotes 
manually, although you can number 
automatically either in the text or in 
the footnote itself (but not both) if you 
don't use it for chapter or section des
ignations. 

Documentation 

·fhe handsome manual, formatted 
with MagicBind, has a good table of 
contents and index and is reasonably 
underslandable. A sufficient number 
of examples and several tutorial files 

Standard Version 

Electric Pencil 
MagicWand 
Mince 
PMate 
Wordmaster 

Special Versions 

T / Maker 
WordStar 

Table 8. Some word processors L'umparible 
with versions of MagicBind. The author 
used WordStar for thii review. 

Backward platen movement 
Doldface (shadow prim) 
Centering 
IJoublestrikc 
Rush-right printing 
Horizontal spacing control 
Overstrike 
Subscript 
Superscript 
Underlining 
Variable location of page numbering and 
titling 
Vertical spacing control 
Widow and orphan control 

Table 9. Fonnatting features available with 
Magic Bind. 

Quick print-time formatting without reediting file 
True proportional printing 
Half-line spacing hy a single: couunand 
Fractional space-centering that accurately balances an odd number of characters 
Centering of multiple lines with a single command 
flush-right printing for inside addresses. dates, and figures 
Adjustment of varying character widths within a line 
Automatic widow and orphan control 
Omdent, permitting placement of numbers or headers outside normal margin if 
necessary 
Choice of solid or broken underline 
Automatically placed footnotes 
I-leadings numbered automatically 
Reforming an entire document with a single dot command 
Multiple line headers and footers 
Selectively printing only certain pages of a file for merging 
Automatic handling of empty fields when merging 

Table JO. Formatting advantages when WordS1ar and MagicBind are used together. 

on disk clarify most ambiguous areas. 
Program prompts and error messages 
are precise. Memory locations for the 
character width table and default set
tings let you customize MagicBind. 
The summary of commands on both 
sides of a single sheet was apparently 
added as an afterthought and would 
have been more helpful if printed on 
heavy paper or cardboard . 

Product Support 

EdiType promises customer sup
pon only when your dealer fails to 
furnish adequate help. But if you 
have worked with a micro word pro
cessor or text editor before, you'll 
have no trouble making MagicBind 
perform as promised.• 

DiskDISK: Software 
That Adds Drive 

by John B. Harrell ID 

A dding the equivalent of another 
disk drive to your Model I, Ill, 

or 4 is easier-and cheaper-than you 
might trunk. DiskDISK is a useful 
software package that partitions a 
single disk into files that your operat
ing system treats as individual disk 
drives. Each of these "drives" has its 
own directory, and the operating 
system works with them as indepen
dent entities. 

Also, because DiskDISK's mini
mum file allocation is smaller than the 
operating system's, each file within a 
"drive" takes up less disk space, mak
ing this ersatz multidrive configura
tion possible. 

DiskDISK Concept 

DiskDISK creates a mirror-image 
back-up disk from a disk drive with a 
larger storage capacity. For example, 
you can use an 80-track drive or a hard 
disk to make a mirror-image copy of a 
smaller 5 Y4 -inch disk with the Backup 
command. 

Backup operates in two modes: mir
ror-image copies the disk track by 
track to the new disk; and backup-re
construct moves each file just as the 
Copy command would. Disks with 
different physical parameters do not 
support mirror-image backups. By us
ing DiskDJSK you can construct a 
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smaller logical disk with parameters 
identical to the drive you want copied. 
You can then use this smaller logical 
disk to emulate any functions the orig
inal disk requires . 

DiskDISK also lets you create a par
Litioned file structure with multiple 
logical disk units on a hard disk drive, 
similar to the hierarchical structure of 
MS-DOS. T!Us provides a nice meth
od of splitting up hard drives into 
more m<l,Ilageable logical units of 
smaller capacity and overcomes the 
limited directory size on · the large 
volume. 

Routines 

Logical Systems supplies two rou 
tines with DiskDISK: DDFORM 
/CMD and DD/CMD. DDFORM 
/CMD creates the disk file structure on 
the designated disk according to the 
parameters you. prescribe. This rou
tine allocates space for the simulated 
disk and saves information about the 
structure and location of the "disk" 
for future use by the second routine, 
DD/CMD. ·This routine installs the 
"disk" driver in memory and .enables 
the DiskDISK drive. 

DDFORM provides for four Lypes 
of simulated drive formats: The first 
type's optimized storage allocation 
us~s the least amount of space possible 
for files . In this mode, files are 
allocated using one sector per granule 
and 8 granules per cylinder. The max
imum size of a type l file is 192K bytes 
(a limitation imposed by the max
imum number of cylinders-96). 

DiskDISK 

Logical Systems Inc. 
8970 N. 55th St. 
Milwaukee, WI 53223 
Models I and m, 48K, 
LDOSS.1.X 
Model 4, 64K, TRSDOS 6.X 
$99 

***** 


Easy to use? ***** 
Good docs? ***** 
B~gfree? ***** 
Does the job? ***** 
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Di~kDISK 

PaDS 

Number ol' Bytes required 
lext mes on standard disk 

23 72K 
23 72K 

Bytes required Percentage 
for storage of bytes used 

58K 34.3 
54.SK 31.5 

Table JJ . Te.xi file storage- DiskDISK and PaDS. 

Type 2 files let you address more of "sides" and the "density" of the 
space on the "disk"- up to twice as "disk.,, 
much as with a type l file . Allocation Afler you create the "disk" using 
is the same as above, with two sectors DDFORM, you can activate the driver 
per granule and 8 granules per with DD/CMD. This program installs 
cylinder. In both cases the directory is a driver in high memory for LDOS 
limited to one cylinder. Type l "disk" 5.1.X (low memory for TRSDOS 
linuts you to 36 directory entries (six 6.X), which uses the information 
File Primary Directory Entries in each recorded in the file created by 
of the six allowed sectors); type 2 DDFORM to implement the "disk" 
" disk 's" limit is 84 entries, compared drive. You can also "sysgen" (system 
with the 96 entries allowed on a stan generate) a DiskDISK file-if you do, 
dard double-density 5 \1.i-i.nch disk. the file must be on the same drive as 

The remaining two "disk" types let when you did the "sysgen" and must 
you select a partitioning that cor be in exactly the same physical loca
responds with the normal 5 \l.i - and tion on the drive. 
8-inch disks . With each of these selec Both DD/CMD and DDFORM 
tions, you can also choose the number ICMD prompt you for the parameters 



SEND AND RECEIVE 


MORSE CODE 
•TRIPLE SPLIT SCREEN 
· •SPEED: 1-200 WPM 

Th is 4.5k assembly language program runs 
on your T RS-ed" 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 ...-343 

El Paso, Texas 79924 

ROBOTICS 

look. to us for '. . . -~\! . 
:·. · y~\\ \\ ·~\ll... 

;'!YiCS~~~ ·. . 
" Teach Yourself by 

Computer Software'" 
Qualify educational software ror TRSRO/Anple 
sinc e 1978 

TAS/ Teacher Authoring System 
..EXCELLENT. a!fordobk RJflU1tJre. .... .. " 

EARTH SCIENCE SERIES - COMPUTER USER MAGAZIN E 

"EXCELUNT lab-aic/ JNOll'•m . . . . • • • ·" 

-SOFTWAR E REPORTS 

CLASSFILE 	 "EXC£LLEN1' ~emm 1h41 ts llexibl< 

and dilf•rtnt ...... " 


- ELECTRONIC LEARNINGMAGAZINE
... 212 

Send lor more infounalion lo : 

ITi'ci Teach Yourself by Computer Software 
~ 2128 W .. JeHcr:ron Road • Pdt~lord, New Vor~ 14 534 
,_,__, (716) 4 l 4 -54 5:J 

INTERFACEYOUR HOME COMPUTER'WITH 
THE RADIO SHACK ARMATRON ROIOT. 

$12.95 SPECIAL OFFER INCLUDES: 
*Complete Schemallcs For Interface Card 

And Armatron Motor Wiring Revamp 
* 	Detalled Photos Of Interface Card And 

Placement Of Armatron Motors*Basic Program - Program Allows Com· 
puter To Repeat The Previous Operator 
Movement Or Operate Manually From 
The Keyboard. ~I Voice-Syn. 
Routine Lets Computer Sp11k To The 
Operator The Direction Of Travel . -~ 

361 

51 0 W. 51h Street Mt. C1nnel. Ill . 62863 
ARMATRON-TM TANDY CORP. 

Tr•nsfer YOUR TR5·80 MOD EL 100 

Scr een Guphin l o YOU R PRIN TER! 

~~~r~:,s~l~ rrr1~!fir~fr:t:i~~i~·.~On th e )Cl~~n 
• 	Vcoiom for : 

R k grJphio pr inieof.tll lu11.:11tlr 

X o r MX pt111h:n with Gr.ti Tru rlu' 
prin1~r 

I\ p1inlt:"nj u\int1 "'• "' ,ign) o n a rot•tcd 
~c re(>n) w ith Of w11hou1 :uun linf' ff"ed 

S \' 1~.1J,r~~".i'1eh~ :rli!t~~~1h~~13\~~ke\~gfd~u~u7;1h 
on pin 5 ) 

W 9.'tS for .m r "ersion\\per il y pr imer you u\e l 

Turn YO UR MODEL 100 into • BAUDOT 

lerminall 

RTIY f ro .cum 
• Oper.u e .JI ~II popu l.u h.:iull r.ltf"\ w11h I or 1"'1 

t!O p bit' 

: ~~n(~:~~~C:1''~~\Jsh~~,~~:~!~~~~rm1n.il 
• Op~i~~C~t f~~~:!li~~c~;i~t~:isn,,1) ""'J kevoo,,«J1
S44.'1 ffl!Qui te) u~i: r -~u''"ll~,j f~K modulator / 

d c:m odul.tto r) 

lo Out•f : 
5'r•1d HIUI n u n r • nd • dd•ru 

~pf'c 1I~· ,..,.,\"II"\ ,. f...,n m df'11nr our l.l.IPhl( \ to Prmlf'r 
Dump 1'1 o~• tm• ...,.i. .. ' lol'!' }0\1 ' PC"C 1ly .... ~ud1 P""'" ' 

l OU u \ f' 
P• ) b l \ \~... . M1\t('r(,.1d , Chitd. u r M Qn"y O•d• • 

Ohio 1 ~1(1.ttll\ m u\I 1dd 5'' · ull:'I 11• 
Spt<UI oft• • ol ,ou cml~ r mon • 1h~n o n• p\ 9 . d<l'fivt l UY\. 
11o rn10 1.1J o•dt-r 

wabasH 

When it comes to 

Aexible Disks, nobody 
does it better than 

Wabash. 

MasterCard, Visa Accepted. 

Call Free: (800) 235-4 137 


U.5 •llO 1' • l"ll'''"'c-d u 1d eom • rl. o l lt nd) Cor p (pK>n • rid 

Cu l "•• Pitt \ "'" , .,_1\tt'rf'<I 1,.i;1rm11k\ o l lp\Qn "'mf'llc.I 
,., 

FRANCORP .... 


SECURITY VALUE MONITOR 
TRS 80 MODEL I. II. ill. 4 12 

~ 

• COMPLETELY MENU DRIVEN 
• 	FAST AUTO-RETRIEVAL OF MARKET QUOTES FROM DOW JONES 


NEWS/ RETRIEVAL 

• ABI LITY TO RUN AT 300 OR 1200 BAUD 
• INSTANT UPDATING OF EACH PORTFOLIOS' MARKET VALUE 
• 	HANDLE ANY COMBINATION OF STOCKS. OPTIONS. WARRANTS. BONDS. 

MUTUAL FUNDS OR U.S. TREASURY BILLS 
• HANDLE LONG AND SHORT POSITIONS 
• 	EASY ACCESS TO DOW JONES NEWS/ RETRIEVAL'S® FULL MENU OF 

INFORMATION SERVICES 
• PRI NTS ANALYSIS OF EACH PORTFOLIO 
• AUTOMATIC DISCONNECT FROM DJNR 

SPECIAL OFFER 

$124.95 
TO ORDER, CALL (803) 787-7256 

TELEX 466528 

I/III to 4 CONVERTER 
TRS 80 MOOFI 4 . s 

I/I l l to 4 CONVERTER IS THE EASY AND 
INEXPENSIVE WAY TO CONVERT YOUR 

MODEL 1/111 BASIC PROGRAMS TO MODEL 4. 
• Completely Menu Driven 
•Runs on 1. 2. or 3 Drive Systems $39.95 
• Inserts necessary spaces between key words 
• Prints list of key words and hne numbers where exceptions occur for Model 4 
• Step-by·step instruction manual included 
• Coverts "Print @ " and "Print Tab ( )" addresses for 80 Column screen . 

NEXT DAY SHIPMENT ON 
TELEPHONE/CREDIT CARD ORDERS 

Ehlen Enterprises 
VIS4 6319 Briarwood Road 


Columbia, South Carolina 29206 .,.. 322 
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REVIEWS 


necessary to complete the creation/in
stallation of the "disk" drive. In 
essence, the command line requires no 
parameters, and user-friendly prompts 
ensure that all required information is 
present. 

Perfonnance 
Having used DiskDISK for some 

time now in path Model I and Model 4 
applications, ~ find no appreciable 
deceleration when implementing a 
single disk drive within another drive. 
There is a noticeable decrease in file 
access time that would be minimal 
with a real drive when using more than 
one DiskDISK "drive" on a single 
physical unit. This situation is much 
more pronounced with floppy drives 
than with a hard disk and is due to the 
required movement of the disk head 
while reading from the separate 
" disks" maintained on the same 
drive. You 'II notice a slow-down when 
reading sequentially from one "disk" 
to another, because the head looks for 
files for each separate read/write 
operation. 

Compared with FILEDISK, a simi
lar routine distributed witp DOS
PLUS 3.5, DiskDISK really stands 
out. While accessing the simulated 
drive with FILEDlSK, I noticed a de
lay that is not apparent with Disk
DISK. In addition, unlike DiskDISK, 
FILEDISK had problems while ac
cessing nested sinmlated drives- a 
logical drive within another logical
drive. · · · 

File Size Comparisons 
I used the optimized storage meth

od (type 1 file) to store 36 small files 
from one of my libraries by creating 
an 86-track "disk"-the largest a 
double-density blank formatted disk 
could hold. After I had created the 
"disk" file, 169K RAM were avail
able-compared with the normal 
174K on a blank formatted disk . 

The library disk containing the 
original 36 files had only 39K (22.4 
percent) remaining free space. After 

- transferring these files · to the Disk
DISK, I had ·s6.2K. remaining free 
space (33.3 percent). For files that do 
not completely ·fill the last sector, you 
should achieve ~ similar savings of file 
space. For a groupmg of files whose 
size is appre~iably smaller than 1 gran
ule, the savings in disk space can be far 
greater than I've mentioned. 

You might wonder why you shouldn't 
use a utility like Misosys Inc.'s PaDS 
to maintain a partitioned data set and 
keep mes in the smallest configuration 
(stored by bytes). Table 11 displays the 
results of a comparison I made be
tween DiskDISK and PaDs. 

While PaDS consumed fewer bytes 
of the original disk than DiskDISK re
quired of the simulated qisk, I'd still 
recommend DiskDISK because the 
disk you create with it behaves like 
another drive within your system. 
When you use PaDS, maintaining 
your library is time-consuming, and 
you still must copy files from the 
PaDS to a normal file before the 
operating system can use them.• 

SoftPac: 
J~ck-of-AU-Trades 

by Wynne Keller 

SoftPac, an integrated software 
package comprising a data base, a 

spreadsheet, a terminal package, and a 
word processor, puts integration 
aheaq of quality, and the result is a 
very limited group of programs. 

Ideally, integrated systems should 
save time and money: You save time 
by entering data only once, even if you 
need it for several purposes. You can 
save money when, as in this case, the 
integrated package cost breaks down 
to $75 per ms>dule-less than these 

SoftPac 3.0/3.2 

Softronics Computer Systems *** 
2300 E. 14th, Suite 201 
Tu1sa, OK 74104 
TRSDOS 
Models I, m, and 4 
$299 

Easy to use? 

Good docs? ***** 

Bug free? ***** 

poes the job? ***** 
***** 

programs would cost if bought indi
vidually. 

But when programs purchased sep
arately signific~tly outperfonn those 
in the SoftPac integrated package, you 
may feel that you're better off spend
ing more and having truly useful soft
ware. 

The SoftPac programs are on a for
matted TRSDOS disk. Softronics 
doesn't recommend using other 
DOSes. The manual suggests that you 
should put a clean system disk in drive 
zero, and the SoftPac disk in drive l at 
all times. All user's files should go on 
the drive zero disk. The programs are 
compiled from Basic with the ZBASIC 
compiler from Simutek. 

SoftBasc 3.0 

The data base program in the pack
age is unusual. You can structure your 
records as you would in a normal data 
base, or leave them as unstructured 
text. The program uses eight lines· of 
the screen (512 characters) for the 
body of ~ach record. Every record also 
needs a title, and has an optional sum
mary. The title and sununary are real
ly fields, so e;:ich record ends up with 
three fields: title, description, and 
summary. If you choose to further 
subdivide the description into fields, 
you can design various overlay forms 
for the screen that are not true subdivi
sions of data. but are mer~ly cqsmetic. 
When adding records, you c~ tYIJe 
right over field headings on your 
form; you aren't forced to keep a ·pre
set field length . 

To avoid using computer terminol
ogy, the SoftBase manual calls each 
record a " file. " However, this cre~tes 
some confusion, because even begin
ners know that a group of records on 
disk is a file. ln this review, I use the 
standard terminology: A field is the 
smallest unit (a sectio~ of data such as 
name, street, zip code); a record is a 
group of related fields; and a file is a 
group of records. 

A search of the title or summary 
fields is rapid, becausflhese fields are 
short. A search of the description 
fields is more time-consuming so the 
manual suggests that each record have 
a title and summary. 

You can add, delete, or change rec
ords as with any data base, but to ac
cess the records for deletion or change 
you must first know the record num
ber either from a reading of the file on 
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screen or from a printout. There is no 
sort option. 

Reports, available for a range or for 
all records, consist of all the data, or 
just title and summary. Even if you 
have subdivided the description field 
with a form, you may not print just 
part of the description. You can't 
print mailing labels because there's no 
control over spacing within and be
tween records. The printout is eight 
lines of description per record, 
whether or not all the lines have data; 
further, you can't suppress the title 
and summary line. 

SoftBase's greatest problem is ca
pacity: Only 20 records fit in memory 
at one time. Even worse, you must 
save these records to a single file; you 
can't append to a file on the disk to 
build a larger file. No directory is 
available from within the program, so 
in a short time you'll have many small 
20-record files on the disk. Remem
bering all their names could be diffi
cult. 

And what is the use of a 20-record 
file? Data base programs are supposed 
to simplify data management. If they 
don't have large capacity, then they 
only create more work without saving 
time. 

But what about transferring data to 
the other programs-surely that's an 
advantage? Not really. You can pass 
only one n~cord at a time to SoftWrit
er by loading SoftBase, loading the 
file, selecting a record, placing the rec
ord in the buffer, loading SoftWriter, 
and retrieving the reco1d from the 
buffer. You must repeat this six-step 
process to transfer another record. 

SoftBase is not well error-trapped. 
You can ea5ily lose a file by not saving 
it before exiting the program, by 
bringing another one off the disk be
fore saving the one in memory, or by 
writing over an existing file on disk. 

SoftCalc 3.2 

SoftCalc, a program for visible 
calculations, creates a spreadsheet ma
truc 26 columns wide by 50 rows deep. 
Any slot in the matrix can store a 
number or a title, and the arrow keys 
allow access to any part of the matruc. 

SoftCalc uses letter abbreviations 
for the major functions- 14 in all to 
remember. It would be nice to have a 
summary card to keep handy. The 
major functions include: average, 
calculate, delete, sort, graph, move, 

It'~ ~""" badibe ma.ls~fS--0~..(:[ljUJllan't n1ake ~nts llkf! ithls The~l t be '"'' Sf' 

Seft,~rlte pie s up wh~re Sqrlpslt lea1 es off. T I I ·-· 
\'U&.h ,_ i.....e/s suri 1 asa Sfldllng_qie.c~erJ_y-'t'r.lab.l~ln IN(<frl••~.tllJ•inlflciarlnr ,J.l.m,_ 

G~:t:~!I ".:;1~ w apa oun~. tab sefg~ blOfk cC?pyln g~ud:!'Jnlng~emphasl~lng
"'"'I e cha er .1...... orm r..edJp_a.g u b:tg,_aj:l_(UpJ e~.tcw ng, rlo wr~~ 
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REMSOFT, INC. 

THE LIVING TRS-80 
For Those Who MUST Know More! 

Finally . REM soft has responded to those 
who have asked for a beginning level tutorial. 
This cou rse was designed by J . Thomas 
Evans . Jr.. for the person who is just starting 
to explore the wonderful world fo TRS-80 
computing . The learning objectives the 
course was designed to provide: 
• Ski lls in the use ol BASIC and its editing 

capabi lities . 
• A fundamental understanding of the 

operation of the Z80 processor within the 
TRS-80 . 

• An entry-level knowledge ol assembly 
language with some skill in the use of 
an edilor-assembler. 

• An understanding ol the choices 
available in the selection of hardware 
and software as we ll as an appreciation 
for the methods of applying the 
computer to specific !asks . 

• A good understanding of the types and 
availability of other resources which can 
provide greater levels of knowledge and 
Skill . 

Requires 32K and one disk drive. Available 
for Model Ill 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 PU SH ? 

REMSOFT proudly announces a more 
efficient way , using your own TRS-801V to 
learn the fundamentals of assembly language 
programming . . .at YOUR pace and YOUR 
convenience . 
Our unique package , " INTRODUCTION TO 
TRS-80® ASSEMBLY PROGRAMMING ,.. will 
provide you with the following : 
• Ten 40 minute lessons on audio 

casseltes 
• A driver program to make your TRS-80f!' 

video inunilor serve as a OlacKOoard for 
the instructor. 

• A display program for each lesson fo 
provide Illustration and reinforcemen t lor 
what you are hearing . 

• Step-by-step dissection of complete and 
useful rou tines to tesr memory and to 
gain direct control over the keyboard. 
video monitor. and printer . 

• How to access and use powerful routines 
in your Level II or Model Ill B;isic ROM 

AVAILABLE FOR I, Ill and 4 (in MOD Ill Mode) 
REMASSEM (tape) $74 .95 
REMASSEM (disk) $79 .95 
This course was develooed and 1ecurdec1 by Josepn E w1111s 
ancJ a1e uased on 1he success1u1 series at courc;es he has 
taugn1 al Mela Tecnno109 1es Co1porJt10n . the Radio Zhack 
computer Center . and other to ca lron s rn Nortnern Ohro 

REMsoFT , INC . .--129 

571 E. 185 St. 
Euclid, Ohio 44119 

(216) 531 -1338 

SHIPPING CHARGES 
S2 50 WIT HIN UNITED STATE S 
S5 00 CANADA AN O MEXICO 
OTHER FOREIGN onornsADO 20 % 
OHIO RESIDENTS AOO 6Y1% SALES TAX 

TR5 ·80 ' IS A TRADEMARK OF TANOY CO RP 
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print, project, and total. You can save 
spreadsheets to disk and retrieve them 
later, or pass portions of them to Soft
Writer. 

Lowercase is supponed inconsis
tently. You can use it to call up any of 
the 14 functions, but then it cannot 
specify column locations, such as Al2. 
You won't see an error message-the 
program just appears to be locked up. 
Even if you set the computer in per
manent uppercase mode to avoid th.is 
problem it may occur anyway, be
cause after a file save and load (auto
matically in uppercase) the program 
puts the computer back into lower
case. 

As with SoftBase, there are severe 
limitations. First, SoftCalc supports 
only integers and allows only five dig
its per column. Consequently, you 
can't use the spreadsheet for serious 
math, but only for rough calculations. 
A floating-point version is available, 
but it doesn't integrate with the other 
programs. Equally crippling is the Jack 
of formula support. The program ac
cepts only numbers, not formulas . 
Two "formulas," average and total, 
are built in but are cumbersome to 
use. To average or total a row or col
umn, you must enter the start and end 
coordinates, and the coordinate where 
you want the result placed. If you 
change any values later, the average or 
total will be incorrect and must be re
calculated. Further, if lhe total ex
ceeds five digits, the answer will be in
valid and there is no warning that this 
has occurred. 

The sort rearranges numeric data 
within a column or row in ascending 
or descending order. It doesn't sort 
titles. The Move command relocates 
entire rows or columns. 

The Graph command is rapid. It 
draws a bar graph with columns A-Z 
across the screen bottom and the rows 
up the left side. But you can't select 
which data to use in the graph. So if 
the spreadsheet has totals or averages, 
they will be included in the graph 
along with the source data. SoftCalc 
prepares graphs by first totaling the 
columns. If a total value goes over 
99,999, SoftCalc ignores the excess 
and the graph results will be inaccu
rate. 

You can perform the four basic 
math functions between any two ma
truc coordinates. You enter the math 
operation sign, then the two locations, 

and the location for the result. A fu
ture value function works similarly. 
Add, subtract, multiply, or divide re
peatedly any value to a matrix value. 

SoftCalc prints portions of the 
spreadsheet. You must specify begin
ning and ending rows and columns. 
Eleven columns fit on an 80-character 
printer. 

SoftCalc cannot receive data from 
any other program in the package, nor 
can it transfer data to SoftTcnn or 
Softilase. It can transfer only to Soft
Writer. You can transfer only one 
window (8 columns, 14 rows) at a 
time. From SoftWriter, you can move 
data to the other programs. if neces
sary. 

SoftTem1 3.2 

SoftTerm is the best program in the 
package. Communkations is not an 
easy subject for the novice, and the 
manual does a good job of explaining 
all the features. Unfortunalely, one 
glaring typo misstates the control key 
sequence (shift/down-arrow) for the 
program. Beginners might have diffi
culty with this error. 

Most of the important features of a 
good tenninal program are here. 
There is one substantial problem, 
though: The program has only a lOK 
buffer. Ten thousand characters are 
the most you can receive or transmit at 
a time, a limitation that could easily 
cause problems when sending or re
ceiving word processor documents or 
Basic programs. All data transfer is in 
ASCH, and a modesl Basic program, 
when converted to ASCII, can easily 
exceed IOK. 

Tb.rough the command mode menu 
you can set the printer on or off, set 
screen size, carriage and line-feed sup
pression, upper- or lowercase, number 
of nulls, display scroll, and keyboard 
echo. You can save the IOK buffer to 
and from disk. Baud rate, word 
length, stop bits, and parity-tenns 
that are fully explained-are all ad
justable. 

The SoftWriter and SoftTenn pro
grams both use the same buffer. You 
can prepare a document in SoftWrit
er, then go to SoftTerm to transmit it. 
You can also load any other document 
into the buffer, even if not prepared 
by the word processor. Files must be 
in ASCIJ format before you load 
them. A special utility program on the 
disk converts binary files (machine
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IC a ~~ II~ II 

!Plill®rnm 
IC 14+ II·

A MACHINE LANGUAGE PROGRAM 
TO RELOCATE TBUG• OR MAKE A 
NEW RELOCATABLE UTILITY. All 
FUNCTIONS RETAINED. 

MODEL I l2 16K CASSETIE $24 
CHECK OR MONEY ORDER INCLUDES 
HANDLING & POSTAGE IN USA ONLY. 

JACK 0. SULLIVAN 

1521 BUXTON DRIVE 

KNOXVILLE. TN 37922 

' TBUG IS A REGISTERED TRADEMARK OF TANDY 

RADIO SHACK CORP. 
,,,, 221 

NODVILL 

' . 

'~ABTIE'~ ~~ 

DIET 
PROGRAM 

$69.95 

MAINTA IN. LOS! OR GAIN WflGHT (CJ 
With your TRS-80 Doubl:n~•n•lly 01111 Modcl 1111114 • .. 

Th111 NOOVlll DIET PROGRAM " T•k• a Byt• .. 

yo1.1 nnqulC•1, 111dKcv11111r 
• C•lculal• c;alorlc and nuhlllwe lood lnltkc
• Ev•lu•l• nuttlll'te value ot your diet 
• CompH• dally dl•I lo lndlvkl"al RDA Chui 
• Cre•t• personallud dally m•ala and m•nu1 
• P l•n Hrled d.,1, menu• bHld on sound nutr1tlon 
• S•v• tfl:Otd1 of dall1 tne•l1 and m.n..,1 fOf lulure- pS.nnln9 
• Print nulrltton chart., food, meal, menu and grocery ll•b 

" Tak•• 8rt•.. 11 a Modui.r 8A91C Program 

MAIN Ptoor.... Menu 
f l J ~t>.-.rtw.t.rrAaow•ncelftDA)CHART 
1~1 7ll £.apancbb&ti ~ Acces:I FOOD UST 0.ta FUo 
13121 Nutritionai ME.Al UST Oat1 Re &amplet. 
1417 Balaneed DAILY M ENU usro... Fff Eu.main 
(5) GROCERY UST P'fuvre111 Modvt. 
l ' J X .....USERS MAHUAL~ Chwts9rtd fetitos 

~ ~ o...·--..(...--:0-~..,_,_..-_,._,...--.--..........__........,.....,_.... 

, ., _............. C• llfJIOl.+M! 


,.o.....- .... . de>d .. _, ..... .. u...u. ,,,,..54 

~ NOOVILL Solhr•te fllll!!!P.lll 
~ 24NoclAoH milili 

A~eri.tct. Conn. 06877 

WE'RE SERIOUS 

ABOUT fUN! 


Software for 

Radio Shack's TRS-80 


MODELS II / 12/ 16 


• GAMES • ADVENTURE 
• BUSINESS • ~NGUAGE 

• EDUCATION 

CALI. OR WRITE FOR fREE 

BROOIURE AND MORE INFORMATION 


/oKizzo Data 
• Systems Corp. 

577 Burlington Rd.. P.O. Box 458 
Bridgeton. NJ 08302-0356 

..,..51a609/451 -7979 

TRSDOS-.CP/M 
'/V, (f 1 

REFORMATTER® 

Model II usersl Convert flies between 

TRSDOS and Cf' / Ml 
• 	 REFORMATTER runs under TRSDOS 
• 	 Operates on single drive system 
• 	 Converts In both d irections 
• 	 CP/ M operating system not needed 
• 	 All TRSDOS record lengths supporred 
• 	 Initializes blank CP/ M diskette 
• 	 Displays or dumps CP/ M rile 
• 	 Manipulates Cf'/ M d irectory under 

TRSDOS 
• $249.00 from stock. 
crtM-IBM. TRSDOS-DEC. and crtM-DEC 
versions or REfORMATTlR also available at 
$350.00 from M lcroTcch Exports, Inc .. 467 
Hamilton Ave.. Palo Alto, CA 94301 
0 Tel : 41 5/324-91 14 0 TWX: 
910-370-7457 MUH-ALTOS 

At last you can own 
THE PROGRAMMER'S 
SECRET WEAPON 

" LEE'S GUIDE TO PUBLISHED 
MICROCOMPUTER PROGRAMS. 1st Ed." 

By Henry lee. Ph.D. 
An exhaustive index 10 over 8000 BASIC programs 
and 300 Assembly programs from 160 books and 
500 magazines 1979· 1983. 2 Vols. All program 
descriplions fisted by source. and cross-indexed 1 
lo 3 times by subject. Hundreds of programs on 
finances . education . ma1h . engineering . games . 
and graphics. Plus where lo oblain over 1600 ao· 
ricultural. business. educational . and home prog
rams free or a1mos1-1ree. 
·: .. an indispensable work for aft serious com· 
puter users. programmers and teachers." 

- --- PASADENA TECHNOLOGY PRESS....:=.=- Dept. EM 
1444 Santa Anila Ave. 


. , P 0. Box 3836 

1 South El Monte. Calif. 91733II~ T 

Price: S27 plus S2 .00 handling and postage. 
California residents please add Sl.96 sales tax. 

,,,, 2.0 

EPSON• OWNERS 
We get letters on a regular basis 

from customers saying how much 
they enjoy receiving our lists. 

It's probably safe to soy that our lists 
are different from most of the others in 
thal they are cis entertaining as they 
are informallve. 

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 fi lled wi th computer 
oriented offers. 

ZVGOTRON 
,,,, 279 P.O. Box 27 

Fremont, Michigan 49412 
Li>ls >ent lo USA oddr.,.,.,. and by moll only. ' EPSON 
1rodemo11< or Eooon. IVnerico 1nc. 

Lost in a sea of software? 
Get your bearings with DISK INDEX from Mumford Miao! DISK 
INDEX wtll assemble an alphaU.llz•u lmle. of eveiy program in 
your coUcctlon. Simply put each disk In the computer one aher 
another, and DISK INDEX will quickly read 1he progrom nomes 
and fr•• space left. It will rec09nlze any DOS .nd dl<k denslry. and 
catalog disks for 1hc Model I, 3. and 4 (Model I owners must have 
double denslry to catalog Mod•I 3 or 4 disk>). DISK INDEX will 
alphab-Otize 2000 programs In 1 ... than a minute and wtll find any 
pruyroin out of 2000in les5 thon 3..econds. Disks orprog11uns may 
tx! added or deleted manually. and the whole Index or any <elected 
port moy be dl>ployed on the screen or printed on paper In several 
dlfferen1 formats. Display modes lndutl• progr41ns yrouped by 
disk name. by program name, cisks In OfdQr of decreasing free 
Sj>dCe. and by progrom showing the number of backup copies of 
each one. The Ind•>< ltseli may be stored on disk for lurure acoess 
and updote. A 48K mochine will hold up 10 255 disks or OYer 2000 
programs In each le. and you ran <rP.JJte as many files as you 
need. DISK INDEX comes on an unprolectcd dsk and runs under 
any operating system •xc"IJI CP/M. A comp1diensive 28 page 
instruction manual is induded. and for caudous folks an tnexpen· 
slw demonstnltion version is ovailoble with the monuol for preview 
before purchase. \krsions are •vatlable fnr Model I. :l, or 4. 
DISK INDEX .. . . .. .... . .... .. .. . .. . .. . .... . . .... $39.95 
DEMONSTRATION VERSION .. . .... .. .. ..... ..... $5.00 

DEMON DEBUGGER 
DEMON (for DEbugger and MONitor) is o sophlsrie<>ted tool wilh 
which you r.An explore and debug machine languag• programs. In 
tho STEP mode. it will step lhrough machine language programs 
one lns1ruction at a time. showing you the address. hexadecimal 
vaJuo, Zllog mnemonic, register conrents. and step count for each 
inSlruction. The 19 differenl STEr mode commands Include step, 
$1Pp tn " hranr h. run In Step modP. ;u " vartahle rare, run for a 
specified numlx?r of steps. chang<> flags or registCJS, execute a 
CALLoi RSI: :.et brl!akpoints in RAM 01 ROM. and break when a 
number in a defined range appears in any double registe< The 26 
commands in the MONITOR mode induck hex orithmetic. hex to 
dodmal conversion, block mow. 611 memory, find bytes. jump to 
addteSS, di=mb!e to screen, printer. disk. or tape. load memory 
fromdlsk 0< tape. v.1itemer1Klf\/todlskor taJX!_ fuJl>0emmemory 
edit In hox or ASCII. and relocate other programs or itself. Screen 
disploll' may be """ed to your line printer for hon! copy. DEMON 
Includes a comprehensive 40 page manual IMth many examples. 
lkrsions are available for Models 1- 3. and 4. tlpe or disk. and a 
demonstration Vl!r.ilon is available 14ith lhe manual for preview 
before purthase. 
DEMON ... .... .. .. ... ... .. .. ... .... ... .. ... . .. . $39.95 
DEMONSTRATION VERSION ... ......... .. .... ... SS.00 

MODEL I SPEED UP 
Th~ SK·2 ls • horuw•re 111odif1CAtio11 l0t 111~ Model l thol allows 

CPU •peeds to be increased by 50% or 100%. Speeds may be 

chonged wtth • toggle switch (not Included) or on softwore com

mand. Ir can also~ configu_red 10 return to normal speed any time 

a disk Is active. It mounts inside lhe keyboard unit wllh only 4 

nt:"cessary cu1111t:l11ous amJ is t:"cislly remov.:<l If tht:" compult!r t:"ver 

needuervke. The SK-2 has been H•ld proven by 3 years of use. 

ond comes fully assembled with socketed IC's. 

SK 0 2 ........... ... ...... . ..................... . $29.9S 


Write for our catalog ol other p<ognuns Including: 

O.ONE to duplicate system lilpes. 

RESQ2 cassene zapper for damayed ldpe<. 

FFTASM machine language Fast Fowl<lr Transform. 

CASM48 aoos ossembler for the 8748 !..mfy. 

TRS-80 to Compugraphlcs MCS rypesmor lntmaa. 


OROFRINC.. "'P•nfv !'lodel I J "' 4 lndude 
$2 50 fo • pn<:tag(' dnd handling L.illfmn1.1 r" .. 1dE"n h 
11dd ,, ....o 'Jod it''Jo Id ' \hd M n ..tt' hord t1nd ('()() nrdE"rs 
.;up dC" r{> ptPd 

MUMFORD MICRO SYSTEMS 
Rox 400-L Summerl<md . Li\ 93067 

(805) 969-4557 

Quality sohware sine<' 1978 
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language programs) into ASCII for 
transmission. 

SoftTerm provides translation ta
bles through which you can change the 
ASCII value of any incoming or out
going character. The autodial feature 
is handy for redialing a busy num
ber_ You can also store frequently 
called numbers. A modem loop test 
checks if the RS-232 interface is func
tioning. 

SoftWriter 3.2 

At its price, SoftWriter is an ade
quate word processor. Like SoftTerm, 
the limit on document size is 
lOK- fine for letters, but too short for 
many manuscripts. 

You' ll want to use the special cur
sor-control sequences because simply 
pressing an arrow and holding it down 
results in slow cursor movement. 
There is no command to take the cur
sor directly to the beginning or end of 
a document, or to the left and right 
margins of a liue. There is a func
tion to go to the top and bottom of 
memory within the lOK storage area. 

However, using the Top Memory 
command will not necessarily put the . 
cursor at the very beginning of the 
document; rather, it jumps to any po
sition in the first screen. Going to the 
end of memory may or may not be 
anywhere near the end of the docu
ment. Having cursor movement to the 
two ends of the document would be 
especially helpful because printer con
trol codes must be embedded at these 
locations before anything can be 
printed. 

Most of the word processor func
tions use the control key on the Model 
4 or shift/down-arrow keys on Models 
I and Ill , and, occasionally, the clear 
key. Some of the controls are logical, 
such as control-D for delete. But with
in Delete, you press the L key to delete 
a character, and the R key to delete a 
line-no logic there; nor is there any 
logic to control-E for insert. 

The insert function is very slow, and 
should not be attempted for more 
than a few characters. If a lot of text is 
to be inserted, first open up space by 
inserting blank lines, then type as usu

al. The typing speed allowed by the 
program in edit mode is more than ad
equate for speed typing. 

You can type text with or without 
word-wrap, but if you turn it off you 
must watch the screen and press the 
enter key at the end of a line, or risk 
words breaking in the middle . With 
wraparound on , words move intact to 
the next Line automatically. This is 
very rapid, but there are limitations. 
When the program takes a word to the 
next line, it apparently inserts spaces 
at the end of the first line. As long as 
you stick with the original format , this 
is fine. But if you make the margins 
longer on a printout , these extra 
spaces will remain in the text. Also , if 
text is copied from one position on the 
screen to another, the wraparound 
spacing will remain as before. 

Right justification is available on 
screen and in the printed document 
provided the margins are not changed 
fro m the creen size. At a screen width 
of 64 characters, the TRS-80 is actual
ly about right for most documents, so 
this limitation may not be a problem. 

Rems offers a broad 
range of software 
attractively priced from 
$75. to $295. including: 

• Real Estate Investor II 
•Real Estate Appraiser 1004 

for TANDY 2000, TRS 80 model 4 

Rems programs and services are backed 
by our 30 Day Money Back Guarantee. 
Free sample diskette available: 

Rems Software 
Real Estate Microcomputer Systems, Inc. 
Dept. SOM 
526 NW Second Street 
Corvall is . OR 97330 
(503) 757-8887 

GIVING YOU CONFIDENCE 
TO MEET TOMORROWS 

CHAL LENGES 
 v 364 
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Global search is fast and supports 
wildcards but Replace has a bug in it: If 
you substitute a long word for a short 
er word, the excess characters remain 
in the document, tagged onto the end 
of the replacement word. 

SoftWriter's useful features in
clude: automatic uppercase for typing 
file names when saving and loading, a 
disk directory available from within 
the program, and the ability to scan 12 
lines of any document without dis
turbing the program in memory. 

An unusual command counts the 
length of a document in characters, 
words, and sentences. On screen at all 
times is a display of current cursor po
sition, in number of characters from 
the beginning. The position in the line 
from the left margin is also continu
ously displayed . The line number is 
nm given. 

SoftWriter fully supports Okidata, 
Gemini, and Epson printers. A "stan
dard" parallel driver handles most 
other brands, but not with special fea
tures like underline or bold. 

Before printing, you must mark the 

An unusual command 

counts the length 

ofa document 


in characters, words, 

and sentences. 


document's beginning and end. There 
is no default; an unmarked document 
will not be printed. The end of print
ing mark may be of several types: stop 
with form feed, stop with line feed, 
and stop with printer head frozen. 
With these commands, you can patch 
together sections of a document to 
print as a unit. Automatic pagination 
is available. 

You can change printer defaults of 
page length, left margin, line length, 
line space, and so on. But beware of 
changing line length because of the 
previously explained justification and 

word wraparound problems. 
SoftWriter can exchange eight lines 

of text at a time with SoftBase. With 
SoftCalc, it can receive 14 rows and 
eight columns of data; it cannot send 
data to SoftCalc. SoftWriter may 
send/ receive all lOK of buffer to Soft
Tenn. 

Documentation and Support 
The program manual is attractively 

bound in a small size three-ring pad
ded binder with a separate section for 
each program. The print is small and 
difficult to read because of blotchy let
ter quality. The manual appears to 
have been photostatically reduced 
from dot-maufa print. 

The man ual' content is sufficiently 
detailed, but could be improved with 
more summary tables, listing program 
commands in one place. Headings are 
difficult to pick out from the text. 
There are a large number of typo
graphical errors. A complete glossary 
of computer terms in the back is a nice 
feature. 

Softronics states that updates of the 

INTERNATIONAL SOFTWARE 2000 CORP. 

GPI.· GENERAL PACKAGE I. · This package contains 125 
ready to run p111grams (in basic). It includes 
app lication programs tor business . games. 
educational. financial . mathematics, statislics, home. 
etc. ........ ....... ......••..... .. ........ S95.00 

GPll.· GENERAL PACKAGE II.· This Is another great package 
co ntaining 125 ready to run programs fin basic). 
dilferent lrom tho se lound in GPI. This package Is a 
great complement ol the General Package I .. S95.00 

BPI.· BUSINESS PACKAGE I • This package contains t03 
ready to run General Business Programs (in basic). It's 
a great package to help you make lhe business arnl 
financial decisions you neea. This package is a 
compilation of the CPI and GPll programs For the 
people inter ested in General Business Programs only 

. .. . . .... .. • .. . . .... .......• 78.50 
HPI.· HOME PACKAGE 1.- This package contains 75 programs 

fin basic). Uselul tor home applications. It is packed 
with educational. games. facts. records. and many 
nll1er programs. There is something to be used by 
every member of the house . . . . .. ... S58.00 

Cassette Version- TRS·80 Mo<i el I. 111 . IV. 100. MC-10. Color 
Computer, Comooore 64. VIC-20. 
Disk Version: TRS-80 Model I (formated disk tor Ver. 2-7. 2· 
8). 111 (lormaled disk), IV (formated disk for Ver. 6-0). Apple II. 
II+. lie 

ALL PRICES INCLUDES POSTAGE ANO HANDLING 
Send Chedc or Money Order To: For Moro lnlormallon 
tmemattonat sonwm 2000 Corp. Call: (305) 672-2238 
10567 N.W. 8th Lane Please Sptclly Computer 
Miami. FL. 33172 Model. Olsk/Caue«e 

TRS-80 is a trade mark ol Tandy Corp. Apple is aIraoe mark 
of Apple Compulers. Inc. Comodorc is a trade mark ol 
Comodore Electronics LTD 

..-22.2 

.- See List of Advertisers on Page 195 
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program are free to registered owners. 
This unusual policy includes enhance
ments as well as updates to correct er
rors. 

Two disks are provided in the pack
age because the software is copy-pro
tected. If one disk is damaged, return 
it and use the other in the interim. A 
phone number for a user bulletin 
board lets you leave questions for help 
from the technical staff. • 

Quick Copying 
With Qonem 
by Bradford N. Dixon 
80 MICro Technical Editor 

Clone III isn't, fortunately, a ge
neric copy of Radio Shack's Mod

el III. Instead, it's a Model lll disk
duplicating utility that substantially 
decreases the time it takes to back up 
disks. Yet the promises the manufac
turer makes beyond simple back-ups, 
like being able to duplicate disks with 
unusual formats, are largely unfound

ed, and I don't recommend the prod
uct's ability to do more than make fast 
back-ups. 

How Oone Works 

Gone III works only with a two
drive system. As the documentation 
points out , the time you waste swap
ping disks doing a one-drive back-up 
negates the advantage of using Clone 
III. 

Clone III (and its Model I brother, 
Clone D copies disks in any DOS for
mat faster than the back-up utilities al
ready on your DOS disks can. In situa
tions where speed and accuracy are 
important, Clone III is very useful. In 
a head-to-head test, Clone III copied a 
TRSDOS 1.3 disk in one minute and 
25 seconds; the system's back-up utili
ty took four minutes. 

The reason for this difference is that 
Clone formats each sector just before 
it copies data to it. So you can take a 
blank disk and back up your original 
without having formatted it before
hand. l used Clone III to back up disks 
of many operating systems besides 

TRSDOS, including DOSPLUS, 
MULTIDOS, LDOS, and ULTRA
DOS-all with the same reduction in 
back-up time. 

Clone III is easy to use as well as 
fast. A simple menu guides you 

aonem 

*** Gibberman Enterprises 
13000 San Fernando Road 
Sylmar, CA 91342 
Models mand 4 
$79.97 

Easy to use? 
Good docs? 
Bug f ree? 
Does the job? 

***** 
***** 
***** 
***** 

128K 2drlves • VR-RS232 • 
Sound Generator • TRS-DOS 6.0 

$1649.00 

DISK Ill KIT 
fMODEL Ill & 4) 

Includes power supply. controller, 

mounting hardware and applica

ble cables. 
DISK Ill KIT w/o Drives 5218.95 
DISK Ill KIT I Drive 394.95 
DISK Ill KIT 2 Drive 595.00 

VR RS-232 

Direct Replacement for the 


RS 26-1148 


$77.95 

PulJli ~ l 1t:O prKes refler.1 ccisn c:Jiscount AJI p11ces cue sut?Ject 
[U LI t(JlltJP WllhoUl nouce. TRs..90 and TRSDOS Jre lr.Jd e
rn;uk<; or Tandy Corp 

SERVI E 
TRS-80 Model I IBM PC, XT 
TRS-80 Model Ill APPLE II, lie, Ill 
TRS-80 Model 4 Also, many printers 

We repair and mainrain floppy disk drives: 
Tandon- MPl-CDC- Shugart. 
90 Day Warranty on all repairs 

Call us for printers, diskettes, 
modems, paper and ribbons. 
Also, call today for our price fist. 

Hours 8:30am - S:OOpm EST 

Sales Representatives are available at 

800-345-8102 
or in PA 

215-461-5300 

16K - 64K Ram Upgrade 
64K-128K w/Pal 

(RAMPAK II) 
PAL 

$69.00 

84.00 
34.95 

777 HENDERSON BLVD. • FOLCROFT, PA • 19032 
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SAVE ON ALL 

RADIO SHACK 


COMPUTERS, 

EPSON AND 


OTHERS. 


~ Hoo ks up to a para lle l pr inter 

Computer Technology Systems WHILE SUPPLIES LAST!!!! 
MODEL IV Ask About Ou r Low Prices On 
64K 26-1069 ALL OU R SOFTWARE!!! 
40 Track Double Software: SSDD $12.99 

Density Drives on a 1o pk . of dskt s. 5 yr. warremy . 

100% R/S Equipment TRADE INS WELCOME !!!! !! !!! ! 
Ask about our Model 4P Special 

Send Cert ified Check , Money Order and Inquiries to . . 

FREE! COMPU-TECH S YSTEMS .- 138

CALL 
32 E. MAIN - MILAN, Ml 48160 (313) 439-2476 S .E. B. 

COMPU-TECH SYSTEMS 
The TRS-80 Model 100 Portable Worksta t ion 

BETTER BUY AT THOUSANDS LESS THAN ITS COMPETITOR! 

_. Built In - Wo rd p rocessing 

Have you placed your 
vote for 80 Micro's best 
advertisement of the 
month? 

To do so, si.mply turn 
to the reader s·ervice 
card and till in the 
com~aay name and 
reader seNiCe number. 

INTERACTIVE?? 
SOFTWARE?? 

Yes! Finally, l!llly ln1<ractivc software that lies dormant in 
protected memory witil it is n«ded. lhes< programs are 
activalcd, not only from the DOS and ready prompts, but 
also rrom within the majority or programs whenever the 
control key> arc pressed lo response to any Input prompl or 
inlcey. On exit , you are rmrrnerl to lhc original spot lo the 
ailling program. All data remains intact . lhat's interactive!! 

Ever been in the middle or a financial program only to fll\d 
that your kids "ran off with" your calculator or that the 
batteries ran down7 No problem ff you bave intercalc, the 
intcracivc calculator. Double precision. Multi[unction 
memory (+. - . ",/,). Even remembers and displays last 
number entered. 

$29.95 each or 2 for $49.95 
Add $2.00 S&H each 


State Model I or Ill and Memory 

Make checks or money orders payable ro: 

"' 404COM IROL 
DATA SYSTEMS 

P.O. Box 151 Asbury Park , N.J . 077 12 
N.J. R esidenls add 6% Sales Tax 

•Epson is a trademark of Epson America 
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REVIEWS 


through the process. The utility lets 
you know the default values for source 
disk, destination disk, and track count 
as you respond to the prompts. Ifyour 
source or destination disk is flawed, 
Clone III stops duplicating, alerts you 
to the problem, and identifies the disk 
on which it occurred. You can find a 
summary of all the possible errors and 
their meanings at the back of the 
Clone manual. 

When a disk problem occurs, Clone 
Jll asks if you want to retry the back
up, quit the back-up, or proceed from 
the stopping point. If you want Clone 
III to proceed, it talces a best guess 
about what the data should be and 
continues the back-up. 

You'll find the manual equally 
helpful and understandable in getting 
the program to back up system and 
data disks. 

Clone Groans 

Beyond the above-mentioned ad
vantages, a number of things about 
Clone disturbed me. First, the manual 
implies that Clone III also copies 

Portacalc, Skyline Marketing 
Corp., 4510 W. Irving Park Road, 
Chicago, IL 60641, Model 100, 
$69.95. 

'' ...The ... package is, in fact, 
a 3-in-1 software set. In addition to 
the spreadsheet, two utility pro
grams-a file formatter and print
ed text formatter-are included. 

" ...Although Portacalc's oper
ation is simple and straightfor
ward, the program is slow ... .it's a 
large program (7K bytes) written in 
BASIC. Even worse, loading the 
program is a time-consuming pro
cess." Popular Computing, May, 
p. 174. 

TRS-80 Model 4P, Tandy/Radio 
Shack, One Tandy Center, Fort 
Worth, TX 76102, $1,799 (64K, 
two tloppy-disk drives). 

'' ...This compact transportable 
computer is an excellent performer, 
able to use both Radio Shack's 
TRSDOS and third party CP/M 
2.2. 

" ...The Model 4P's cabinet has 
to be the best-thought-out design 

disks-game disks, for example- with 
unusual formats. This isn't so. I tried 
to copy game disks from Computer 
Shack, Adventure International, and 
Trend Software-all without success. 
So if you have specially formalled 
disks that don't come with a back-up 
utility, you're out of luck: Clone 
won't duplicate them. As a matter of 

REVIEW DIGEST 


for a transportable computer any
where ... . The keys have the sculpt
ed look of the IBM Selectric II 
typewriter keyboard and have a 
very satisfactory 'feel.' 

" . .. Our only complaint. . . is 
the same as for most other comput
ers in which th.in-line disk drives are 
used. These drives depend on a me
chanical system to pop out disks, 
which does not always work .... 
Otherwise, the 4P is a magnificent 
machine. It runs quietly, without a 
trace of heat, and is convenient to 
use and transport.'' Computers & 
Electronics, May, p. 42. 

DMP-2100, Tandy/Radio Shack, 
One Tandy Center, Fort Worth, 
TX 76102, Centronics parallel in
terface, $1, 995 . 

" ...The DMP-2100's self-test 
demonstrates the printer's two 
strongest assets-its print speed 
and the high quality of its type 
fonts. . . . This machine can print 
up to an incredible 192 characters 
per second. . . . Their resolution is 
fine enough that you probably need 

fact, Clone won't even clone itself. 
Also, the manual portrays Clone III 

as being able to copy any disk regard
less of density, password, or copy pro
tection. It even goes .so far as to imply 
that you can use Clone III to make 
copies of Atari 400/800 disks and 
TRS-80 Color Computer disks on 
your Model III-a pretty ambitious 
undertaking, I thought. So I tried 
backing up a Color Computer disk 
and found that my suspicions were 
correct: I couldn't back up a CoCo 
disk on my Model III. For this review I 
didn't venture to copy Atari disks, but 
I suspect the results would have been 
the same. 

As if the misleading implications 
about Clone Ill 's abilities weren't 
enough, the manual includes a one
page glossary of badly defined com
puter terms (for example, " bit" is de
fined as a binary number fbase two]) 
in an effort to help you get more from 
the product. In essence, the glossary 
adds nothing more than another page 
to the progran1's simple operating in
structions. 

a magnifying glass to be certain 
that they are dot-formed instead of 
typed. 

" . . . This is not a quiet machine. 
If you are going to use it for fairly 
constant printing, either in an of
fice or at home, you will definitely 
want to invest in some type of 
acoustic enclosure." Computer 
User, March , p. 55. 

Delta-10, Star Micronics Inc., P.O. 
Box 612186, Dallas/Fort Worth 
Airport, TX 75261, $649. 

" ...The Delta- IO has a printing 
speed (in the normal printing 
mode) of 160 characters per second 
(cps) . .. [and] a built-in random
access memory (RAM) that you 
can program to hold 192 characters 
of your own design . . .. 

" ...The Delta-IO is a super
Gcmini-IOX. It runs 25 percent 
faster, is rated for continuous duty, 
has a built-in 8 KB buffer, comes 
with a serial intei;face, and can 
download twice as many charac
ters .. .. " Computer User, April, 
p. 71. ' 
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PRINTER SPECIALS!lllllllll 

Panasonic < 1 veor ~arranty ) 
K~- P1090 {1 20cps ,9ra ph I cs, fr i ct i on&tractor) 5269 
KX-P I091 ( 120cps,near le tter qua lity ) $309 

~~@lf.:l 
GEHIUI !OX ( 120c ps.gra phics) 5273 
GEMINI ISX (120c ps,132 co l umn) $399 
POWERTYPE (Oal>ywhee l ,Qu me comi>at I ble) $3 59 
MANNESMANN 
TALLY 
SPI RIT (80cps ,graphics.V•ctor) $297 
MTl60L ( 160tPI .serial &pO'allel) S557 
Ol(IDATA 
ML82A (120cps , serial&p oro llel) S299 
HL92 (1 60cps ,40cps co ,.res~onence qua~1ty ) $425 

h.U.!!~. OUALl TY PRJllTERS 

~ Si~ER -REK> 
EIP •OOP ( llcps,bldlrec tional d•lsywhee l ) $307 
(XP SOOP ( 16cps,bldirectlona l dalsywheel ) 5409 
EXP 550? (20cps,bldirectional dai>ywheel) 5559 

~isywriter· 
D\12000 (universa l interface,48r. buffer) $995 

WE ALSO CARRY OTHER PRl~ T ER MOOELS,OISK DRIVES. 
VIDEO MOllITORS,COl lP UTERS ANO ACC ESSORIES AT SIHILAR 

DISCO UNT PRICES . 

TE R!1S : CASHI ERS CHECK OR HOtiEY OROER.ALLOll TWO H[E~S 

FOR PERSONAL CHECKS . AMEr. ICAN £XPRESS CARO AT J\ 

EXTRA . SHIPPING EXTRA . FLORIDA RES I OENTS ADO 5 ~ SALES 

TAX . PRICES SUBJECT TO CH~NGE. 


J i:_, S SYSTEMS 
10925 NW 12 ORI VE .,..254 
CORAL SPRJNGS,FL.33065. 

(305 )-753-1635 MIAMl:(305)-553-3857
MON THRU SAT 9:00AM-9 :00PM 

n u u • 
til l 

~ 
OISK·1118S mcrease rhe life of your lloppy
disks by prov1dmg a sate a1ca 10 w111e 
and handle. 

Yun 1A111 Sill r rhem by color and easily 
read t11~ disk 11a111e you ha ve chosen 

DISK· TABS reduce lus> ul i111porwnr dat.1 
by enabling you iO see which disk is 111 
dnve while sysrem is wnning. 

tO PA C, , ONE COLOR St 99 
..~03 J'·"'.J" tiiut ~i-1/1,J;+,· 'Jlf-e11 z,i.1Jh 

LOW CO 50 PACK 5 COLORS S950 
38211 Logan 01111c SHIPPING St 50
Fremont Ca1ttom1,1 ~.)36 


(4151 797-1.\11 DEALEnS INVITED. 


CONVEN T UR FLOPPYS 
TO FLXPPYS 

$.tf . ......... , 00
...lftg lf'°U-- C...tou•~." FllP-IT tr•~· 'h•oCl t.wn 

Aeewrl"' tonM1..,1. a s..i. 

$AVE I,~ 
Ulff2 1/d8' of n 

Apple . ISM. 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 
imltalions 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 
1conomlc1I, one FLIP-IT can convert countless 
disks .doublingyour memory each time. 

OAQE A v QUA§ fQQO Y 

~ : 1 . r".l O* l l <TRS 80 1.lll .IV. 6 • ll> I ,! .. . ';:, 
~ " .iP•li ~H f f~S &IO II & 6 " e1..- .t ,z-9.9~ 
... i:o . 1, : ·1'4' • Jo . , •• l ' • t i e .. , ... g 1 1. e·r1, 
w•1t e- C•, t • ~t 1 a o 1 q o)i.'I •• · ' .?. Ci,. 
" ~ b · ;i .. ,,.f. • l• f'• " • t , , _l t <> P O• • .....,. , 1 ~ , 1q 

-.t.-0. ,., 1.: .-r-•·· 111 ,,..g. l 5~ .-1 no• ••·' ~.&:. 
D : ... ~ :i.1 4! • ~ • ' • 10 ••·• 1 1nt r.-• ., 1 .;:. ::. 
•1..fP';CP " <&\ ""'°•• t ff o f$ 1 1 "' '" Cll •lo .. I .=: J . 9:;; 
: ns ... ns ~c ..> l1 c p.,,..,t. ,. St • na 15•• 11 1 tt . .,:. 
: USMOS Ac • y : 1c:. ...... ,.. , . ,. S t• no tl.. • ... 9• ' l 2 . ~~ ...c:, SS1 Dr ~ lH1· ti c.c o y l h'I •• • 1 J').,:. 
Cl "'SAN SS J C' :, If • • '1 c;. j,lily ': fl •• · ! JJ. 9~ 
ro -~ os.- :>t ~ l ' " ~ ' l <" · PP y t l lll • .. . 1 n.'J~ 
• l:J t • 'i S I OD :0 1' "' " fl C> CIC> t 11 'i.I •• · ' lJ.,:. 
oJ .,£• :>~ 1 ~ i: ~ , , .. .. '1 0 111111 1 1111 ···' 2 1 . 9~ 
•..t:. fO ...uC 'ioi.t t'lt' !. 11 4 " ' 1000,. 1 1ei •• · ' Zt0.'1:. 

~cc: • :. · "•' '"'"P .I. .. 019 '°"· ... 1 . PQ, I c . .... ci . 
~na \ ~. !.\"!, : r•t • I Or"Oe r s • OO USDI ~ . :.0 1 f o r •a c-r1 
a:,,• ~·U C'• l "C' • "'• <'; t • ...0 '" •• a Oo ~· •a l a• t• "• 

';) • ••C: V I ~. l"IC, Ol• C"• or l"IOl'I • )' Or o••· \ 0 1 Y" 257 

© Technology Enh1ncement Co., 70 Marcellus St. . 
Suite 128. Newton. MA 02159 • 517·527-3547. 

_if WE mAHE AGREAT CASE 

~~~ FOR YOUR RADIO SHAC • 


• RS201 

6Y 
• RS204 
• AP106 
• P401 
e P402 

• P403 

• P404 
• P405 
• P406 
• P407 
e P408 
• P409 

RS204 • P410 
• 18501 
• 18502 
• CC50 

One size does notfit all. Our cases are designed for specific hardware con- • ccao 
figurations. When you put your computer In our case, itlits hand· in-glove. • CC90 
Once your equipment Is safely inside the attache-style carrying case , it never • CC91 
has to be taken out again . To operate, simply remove the lid and connect the 
power. To store your computer, disconnect thepower, enclose your disks, • CC92 
working papers, and manuals in the compartments provided, and attach 
thE!lld. lt'saseasyasthat. 

CALL TOLL FREE: (800) 848-7548 
Model I with expansion unit and drives . . . . . . . . . . . . . . . $109 
Model Ill or IV .. .. .......... . .............. : . . . . . 129 
AmdekColorl, llor lllMonilor .... . .. . . . . . . . .. . .. .. . 119 
Paper Tiger Printer(400/445/460) . . . . . . . . . . . . . . . . . . . . 99 
Centronics 730f737 

& Radio Shack Printer ... . . . ....••.... . . . .... . .. 89 
Epson MX70 or MXSO, Microllne 

82A Printer or Color Computer .. . .. .. . . ... . .. ... . 89 
Epson MX100 Printer ... . .... . . ..... ... . .. . . . ... . . 99 
IDS 560 or Prism 132 Printer . . . ............... . ... . 109 
C. ltoh Starwrlter/Prlntmaster F-10 Printer .. .... .. .. . . 119 
Okidata Microline83Aor84 Printer .. . .. . .... .. .... . . 99 
C. ltoh Prowriter 2 Printer ......... . ........ .. .. .. . . 99 

C. ltoh Prowriter (Apple Dot Matrix) 

or NEC PC8023 Printer .... . . .... . . : ... .. . ..... . 89 

Epson FXSO Printer .. ....... . ... .. .... ...... ... . . 109 

IBM Personal Computer with Keyboard ........ .. ... . 129 

IBM Monochrome Monitor .... . .. .... ...... . .... .. . 99 

Case Cart .. . .. ....... .. ... . . . . ............ .... . 79 

Matching Attache Case (5") .. . . ....... .. . . .. ... . .. . 85 

Matching Attache Case (~' 1 .. . . .... .. . ....... ... .. . 75 

Matching Accessories Case 

(5 '.4" Diskettes, Paper, etc.) ...... .... ..... . . .... . 95 
5.25" Diskette Case (Holds 75 Diskettes) ....... ... . . . 49 

•-VIS( J 

,... 
139 Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-94.64 
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NEW PRODUCTS I edited by Arny CampbellI· 

Model 16B 
Programs Available 
Tandy Corp. has released 

three software products for 
the Model 16B, its multi
user Xenix-based business 
machine. They are Profile 
16 Multi-User Data Base 
Manager (catalog number 
26-6412), Scripsit 16 Multi
user Word Processor (cata
log number 26-6431), and 
Unify, a high performance 
multiuser relational data
base manager. 

Unify ($750) is a product 
of Unify Corporation . Pro
file 16 and Scripsit 16 ($499 
each) are products of the 
Tandy Corporation, 1800 
One Tandy Center, Fort 
Worth, TX 76102. 

Reader Service v 551 

Connections 
If you find yourself frus

trated by switching cables 
from peripheral to comput
er and computer to periph
eral, you need a Data Direc
tor port traffic cop. 

With Data Director, a 
port expander with A-B-C 
switch routing, you can 
plug up to three devices into 
one port, or one device into 
any of three ports. 

The Data Director is 
available in three models 
each in its own cabinet with 
a 19Y2 - by 13\li-inch foot
print. Model Q23 has a 
DB25 female RS-232 serial 
port interface, Model Q24 
has the male RS-232 con
nector. Model Q25 offers a 
36-pin Centronics-style in
terface. 

Each model costs $199 
and is available from Com
puter Accessories, 7696 For

mula Place, San Diego, CA 
92121, 619-695-3773. 

Reader Service v 553 

Mailing List 

Program 


Mail Pro ($39.95), a 
· Model I/ill mailing list pro

gram, is designed for small 
businesses, clubs, and or
ganizations with mailing 
lists that exceed one disk. 
With fast B-Tree file struc
ture, it holds approximately 
l ,4CX> names per 40-track, 
double-density disk. 

With Data Director, switching peripherals is a5 ea5y a5 A-B-C. 

Mail Pro handles five
and nine-digit zip codes a<> 
well as Canadian zip codes. 
Features include a batch ad
dition mode for rapid input, 
a repeat key for input of re
petitive information, global 
search and replace for mas
sive corrections, machine 
sort capability for individ
ual lists, and two remark 
code fields. 

Mail Pro is available 
from Cushman Publishers, 
7220 Brandeis Way, Spring
field, VA 22153. Virginia 
residents add 4 percent sales 
tax. 

Reader Service v 552 

Sharing Unlikes 
The Digital TLC- I three

port active data switch lets 
two RS-232 devices share a 
third and also communicate 
with each other. Simple to 
use, it accommodates any 
transmission format at any 
rate up to 19,200 baud. A 
six-button control panel 
controls connections with
out switching transients. 

The TLC-1 ($245) makes 
proper connection between 
the transmitted and received 
data pins for any combina
tion of data communication 
equipment and data termi
nal equipment. It permits 64 
possible connection com
binations, and monitors all 
data paths by six LEDs. 

For more information, 
contact William Kahn, Dig
ital Laboratories Inc., 600 
Pleasant St., Watertown, 
MA 02172, 617-924-1680. 

Reader Service v 554 

A Real CAD 
T.CAD software, de

signed for draftspersons, 
engineers, architects, and 
students, gives you comput
er-assisted drafting (CAD) 
capability at the cost of a 
word processor. It runs on a 
two-disk Model Ill, 4, or 
4P equipped with Tandy's 
high-resolution screen op
tion. 

Developed by an archi
tectural/ engineering firm, 
T.CAD lets you create scale 
drawings, accurate to 1/160 
of an inch, on your micro 
screen using single key
strokes instead of cumber
some digitizers, ligl1t pens, 
or mice. The TCL-1 is a 1hree-pon active data switch for RS-232 devices. 
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BELIEVE IT OR NOT WEVE ADDED MORE 
NEW FEATURES to the ONLY INTERACTIVE 
BASIC COMPILER for the TRS-801 

1. 	 Speed increases of UJ-100 limes are lypical ~lier compilation. 

2 	 Compiled code can be RELOCATED to run anywhere in memory. Code is even 

ROMable! 

J. 	 ZBASIC 2.2 NOW SUPPORTS BOTH RANDOM and StQUENTIAL DISK 1/0 . 

4. 	 ZBASIC 2.2 is now a super tool for business programmer;: RANDOM ACCCSS 

FIL ES, and PRINT l.15 /NG statements are supported as well as a HIGH PRECI

SION MA TH package {with no rounding problems). 

5. 	 Special BUil T-IN MACH INF l.ANCUACE COMMANDS to increase program 

operation by as much as rooo times! Special commands are implemenred for 

fas t memory searching (CPDR, CPIR}, block mP.mory moves {LDIR, LDDRJ, in

pu1ting and prin1ing l/[X numbers, insert ing MACHINE LANGUAGE into 

COMPIU D CODE, disabling and enabling inrerwpts, ir1ver1ing memory, 16 bit 

PEEK; anci POKE;. and s,tack control, debug and much more. 

6. 	 ZBASIC 2.2 compiles the ENTIRE PROGRAM inro Z-80 machint;> fang 11age. 

{Nor 8080 cocle or ii r:om/Jina1ion o f BASIC and machine language like some 

other compilers.) Clumsy LINKING LOADERS, and RUNTIM E MODULES are rrnl 

needed; ZBAStC 1.2 creale> ii ready to run MAC/ ffN[ LANGUAGE program. 

7. 	 NO ROYAL TIES imposed on regis tered .i!.BASIC owners. 

8. f')•picaf COMPILATION TIME is TWO SFCONDS for a 4K program. 


9 LISP TRS-80 Basic to write ZBASIC programs! 


10. 	 Compile some existing programs with onl y minor ch;mge1. (BAS IC program

ming experienc" is required.) 

11 . Fully compatible w11h both the Model I and the Model Ill. Mod I r:ompi/eri 

programs work on a MOOEL Ill, and vice-versa. ZBASIC works with 

NEWDOS-80, NEW DOS+ , VOSPLUS, LOOS, MULTI DOS, UL TRADOS, 

TRSDOS ere. {No l TRSDOS Mori I 1lou/Jle densit y) 

12. 	 BUIL T·IN and much improved MUSIC and SOUND EFFECTS commands. 

13. 	 Improved CHAIN ING for disk users. 

14. 	 TIMFS now available on D ISK version. {Mod I only) 

15. 	 ZBASI( 2.2 now has an INPUT@ command (simi!;, r lu PRINT@}. 

76. The TAR f11nc1inn will now tab 255 columns on a printer. (BAS IC cannot tab 

past column 64.) 

17. NEWDOS 80 2 0 USFRS can use 1he CMD "dos command" lune/ion! 

(DOSf'LUS ma y use name "dos command7 

18. 	 NEW and EASIER ro use USR COMMANDS. 

19. 	 New math /unctions to ca lculate XOR and INTEGER REMA INDERS of a 
V IVIS ION. 

20 Logiral STRING COMPARISONS are now supported. 

2·r. The disk commands INSTR, MIDS ASSIGNMENT are now suµpnrled on both 

DISK ANO TAPE 71!1\SIC. 

22. 	 DEFS TR is now supported. 

23. 	 Eigh1 cfi,k fife.<may be opened simultaneously; random, sequential or mixed. 

24. 	 LINE INPUT#, is now supported. 

25. 	 Invoke 1he compiler l>y simply hitting tliese two keys: ": -" 

26. 	 NEW 60+ PACE MANUA L W ITH DESCRIPTIONS AND EXA MPL E. 

27. 	 ZBASIC 2.2 Comes with \MDFILEICMD program from MISOSYS, to allow a~ 

pending or merging compiled programs and machine language program' from 

tape or dis~. 

ZBASIC 2.2 DOES NOT SUPPORT THESE 
BASIC COMMANDS: 

I . ATN , EXP, COS, SIN. LOG, TAN. ana exponemlat!on. (However. 
subrout ines are included in the manual ror these runctlons.J 
2. 	 ERROR, ON ERROR GOTO, ERL, ERR RE SUME. 
3. No direct commands Hke AUTO, ED IT, LIST, LLrST ETC, althC!ugh 
these commands may be used w hen w riting programs. 

4 . 	 Others NOT supported : CDBL, CINT. CSNG, DEFFN, FIX, FRE. 
5. Normar CASSETTE 1/0. {ZBASIC supports it's own SPECIAL 

CASSETTE 1/0 statements.) · 

6 . SOME BASIC COMMANDS MAY DI FFER IN ZBASIC. For 

instance, END jumps to DOS READY, STOP jumps to BASrC 

READY etc. 

7. MEMORY REQUIREMENTS: t o approximate the largest BASIC 
program that can be compiled in your machme (at one time), enter 
BASIC and type: PRINT (MEM-65001/2 . Remember, you can merge 
compiled programs together to fill memory. 

ZBASIC 2.2 SPEED COMPARISON DEMO 
Tq help give you an idea how fast compiled programs are, we have 
inCluded this demo program: 

ZBASIC 2.2 DEMO P~OGRAM 
Time to compile and run complete program : 0 MIN. 2 SEC. 
BASIC Execution speed MOD I, LEVEL II : 7 MIN. 34 SEC. 
ZBASIC Execution speed MOD I ' LE VEL II :0 MIN. 18 SEC. 
BASIC Program size (WITHOUT VARIABLES) : 895 BYTES 
ZBASIC Program size (WITHOUT VARIABLES) : 2733 BYTES 

(Remember that the ZBASIC program incl:.ides an I B79 byte sub 

routine package.I Program shown exactly as compiled and run In 

BASIC and ZBASIC. 


1~ • =•••a~~=c 2BASIC 2. 2 EXAMPLE PROGRAM AND TIME TEST===~•••• 
20 CLS1CLEARl001DEF!NT 

0 

A-X1 DEFST R Z:DIM RRl64, 24l,Zl50 1:RANDOM 
30 RA=l00:DB• - 10001CC=3:DD=-31EE=-9999:SH="STRRT TIME " +TIME• 
40 FOR l = ITOl27STEP2 :FOR J ~47TOI STEP-3:XX=PO!NTII,J l : SET IJ,J l 
:50 XX=< I-Jl / CC• <7•1 •Jl : XX• ABS <INT <RND < l •Jl-AAl •7l : RESET< I, Jl 
60 XX=PEEK<l•J l : POKEIS360•1 • J 0 J : OUT255,J AND (3•Jl1XX• !NP (ll 
70 A8S=STR$ ( l+J) :8A$~LEFTtdABt . 2> :AA<I/2,Jl2>•VAL<BAS>+AA•3 
80 B"S=BR•+RI GHTS <8R'0. RND (31 l : XX =INSTR C1, BR•, "9 " I 1 XX•SDR <l•Jl 
90 BRS=MIDS<BRS, 2 , 2l :M!DSIBRS,1, l l~Z :IF XX THEN 100 ELSE CLS 
100 IF LEN <BASll3 OR SGNIXX l=l ANO RSCI BASl •32 THEN PRINT " +++" ; 
110 IFPOSl0ll 62 THEN TRON :TROFF :PRJ NT ELSE XX=NOT <RND(99ll+100 
l20 AS• l NKEYS: IF AS= "V" OR AS:i::: "y" AND I> l 2 0 THEN PRINT"TRUE.. '" 
130 RESTORE :READA,C,Z <Jl ,D1GOSUP1 70 :GOSUB170 :GOSU8 170:GOT02 10 
140 NEXT : PR!NT"•";:NEXTl:CLS:PRI NT@S12,sn, "STOP TIME " ; TI MEI 
150 STOP' •======••====• END OF MAI N TEST LOOP=====~~======== 
160 DATA 12345, - 1, "TEST", - 999'3 

170 ON RN0(6) GOTO 160 , 1 90, ~00, 180, 190,200 

180 RETURN . 

190 RE TU RN 

200 RETURN 

2 10 ON AN0<9 > GOSUB 180 , 190,200, 180, 190,200,180,190,200 
220 GOT0140 

NOTICE ZOASIC 2.0 OWNERS: you co n upgrade you r L~ASIC l O ior no char ge luSI 
send us your original diskette/casseuc and ~15 tXl wirh yrnir regi11tereU ~erial number 
and copy of your lnvnicp VVP. wi!l .)en<l yulll ZBl\SIC 2.2 ond updcJtes to )'Our mcJnu.:il . 

VISA, MASTERCARD. AMER ICAN [XPRESS. 0 0 . O RDERS CALL 

800 528-1149 order llne 
ZBASIC 2.2 DISK VERSION ANO MANUAL ... ........... ........... 89.95 

ZBASIC 2.2 TAPE VERSION l'INO Ml\NUl'IL ....................................................... . 79.95 ... 

ZBASIC 2.2 DISK & TAPE VERSION ANO MANUAL ....... . 'l'l.'19 

Ml\NUi'IL ONLY . .. !APPLIES TO PURCHi'ISEI .......................... ............. .... ............ . 25.00 


SlllRK CllPITE PllllCTS llC. 
TECHNICAL QUESTIONS PLEASE CALL (602J 323-9391 
4897 E. SPEEDWAY, TUCSON, ARIZONA85712 ,.... 12 

TRS-80 is cm ol Radio Shack. a Tandy Corp. 
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NEW PRODUCTS 

T.CAD offers a basic Quiet the Riot 
version for $249.95 and an 
extended version ($449. 95) 
with professional features 
such as overlay drafting and 

The Quiet-Write Acous
tical Cover/Printer Stand 
dampens sound produced 
by your Epson dot-matrix 

zoom. 
You can save your plans 

to disk and edit and reuse 
them with ease. For precise 
printouts, T.CAD drives 
Houston Instrument DMP 
plotters. 

For more information, 
contact Chris Brozek, CB 

printer and raises the print
er to provide space for a 
supply of continuous-feed 
paper. 

The Quiet-Write has a 
smoke-tinted acrylic cover 
with a putty-colored lami
nate base, and comes in 
two sizes. Model AC0080 

Microdex, 1212 N. Sawtelle, 
Tucson, AZ 85716, 602
326-3502. 

Reader Service v 555 

More Games for 

Ifprinter noise drives you nuts, consider an accoustical cover for 
your Epson printer. 

($89. 95) fits MX-80 and 
FX-80 printers. Model AC
0100 ($129.95) fits MX-100, 
and FX-100 printers. 

For more information 
contac t Ring King Visibles 
lnc. , 2210 Second Ave., 

the 11/12/16 merchant, select your island Text Power 100 P.O. Box 599, Muscatine, 

All business and no plea
sure makes you and your 
microcomputer a dull cou

in the Caribbean, or ar
range the sale of a valuable 
painting. 

Text Power 100 ($49.95) 
is a machine-language print/ 
format program that adds 

IA 52761, 319-263-8144. 
Reader Service v 559 

ple. So, Kuzel Computer After verifying your cred 37 features to the Model 
Services (8654 W. Berwyn 
Ave., Chicago, IL 60656, 

it card, the service instructs 
you in accessing any of 20 

IOO's text processor. 
In 2,504 bytes, Text Pow Your Weight Here 

312-399-0273), makers of 
Wormy and 13 other cof

categories. To make a 
transaction, leave a message 

er 100 gives your computer 
automatic vertical center

International Computing 
Scale lnc.'s new electronic 

fee-break classics, has intro for the seller or contact the ing, page plotting, page weighing platform deter
duced two new games for 
the Models II, 12, and 16. 

Dogfight puts you and an 

owner directly. 
There are no sign-up 

charges or monthly fees. 

break display, merge text, 
direct exit to edit mode, file 
memory and parameter 

mines the weight of anyone 
or anything up to 200 lbs. 
The platform, SM232, at

opponent in a battle to rule 
the skies. Shoot down your 
opponent's plane or bomb 
his territory for points while 

You pay only for on-line 
time (14 cents a minute). 
Listing an item costs $3 a 
month for a IO-line ad. 

memory capabilities. lt for
mats text at 5,000 charac
ters per second. 

A disk version ($59.95) is 

taches to your computer 
l hrough an RS-232 port to 
give accurate digital output, 
and comes with application 

staying clear of mountains For more information also available from The notes on writing your own 
and clouds. 

K'Tucky Derby com
contact Collector's Data 
Service Ltd., 420 W. Mer

Covington Group, 310 Ri
verside Drive, Suite 916, 

application program. 
It comes in standard 

bines grccnsheet comments, cer, Seattle, WA 98119, New York, NY 10025, 212 weighing capacities of 20, 
tote-board odds, personal 206-281-7273. 678-0064. 50, 100, and 200 lbs. or their 
win/place/show wagers, Reader Service v 557 Reader Service v 563 metric equivalents. Other 
and a graphics simulation capacities from one pound 
horserace to create the ex to 20,000 lbs. are available 
citement of the track. from ICS, 230 11 Moulton 

Each game sells for Parkway, Building E-6, 
$19.95 ($29.95 for both) on Languna Hills, CA 92653, 
an 8-inch disk . 714-951-9658. 

Reader Service v 556 Reader Service v 561 

Clas.5y Classifieds 
On-Line Game Packages 

Dial up the Collector's for the Model 100 
Data Service, an on-line da Micro Software Systems 
ta base for collectors and is offering five new game 
connoisseurs of rare and packages for the Model 
sought-after items, to per Give your TRS-80 point-of-scale capabilities with this RS-232 100. Each package contains 
use the stock of a Cairo rug weighing platform. three games. 
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NEWFIELDS 
with SBE 

Novice or expert programmpr· Breilk 
new ground with SBE. Southern Snfr 
ware·s machine code development sys
tem. the compiler's comµiler flt1e 
ACCEL family o f compilers are written 
in SBE). 

• A generalized assembler. easy w learn 
and to use. 

• Programs developed rn Basrc text bul 
fer using standard tools (such as EDIT. 
ftJll -screen editor). 

• Source fi les upwarrl ~ rnmpil tible witt1 
SBE/IBM PC to produce 8080 (80 I 86) 
mact·rine l ode. 

• A go ld mine o f info on ROM; how tu 
build Basic USR routines. or even 
create new Basic or DOS commands. 

• 	SBE produces relocatable, link -editable, 
direc tly runnrng machrne-code modules. 

• Includes symbolic SBE Debug. 

• 	Translator utility reads existing ZBO 
rndchirre-code into SBE language 

Write code you e<m build on/ SBE/TRS 
programs are upwards-compatible with 
SBE/IBM PC. This is the way {O go. 

Don't Delay! 
..... 136 

SBE!TRS 48K fall DOS) S100 + 53 slh 

EOIT/TRS fall DOS) S40 I s1.50 s/h . 

SBE/PC f PCDOSJ S160 I S3 s/h 


SflE SouH1ern ~onw.;irc. Eng 1~1nd Z !ilj 

~.. 
, Box 11_721 San Francosco CA 94101 (415) 6~1·9371 

SuperSCR IPSIT~ insert pgs for Mod Il l disk explains/ 
expands rraining manual ; ALSO combines reference 
manll<tl info. Includes chart ...... ............ $14.00 
Profile Ill Plus<> 108 inserr pgs for Mod Ill manual, 
plain Engli,h "xplanarions/examples, 2 16x22 charts 
show where you 're going . . . . ....... . . $14.00 
General ledger imer1 µgs for Mod Ill Disk Manual. 
Tells HOW accounts inreracr and prod1u " 'rare
mt'nts. 19x2'.; 2-color wall charr shows Cycle, P&L, 
Balance Shee1, Terms ......... . .. ... $14.00 
THEORY Seclion of Gl abo•e Whys, How Comes of 
GL , 20 pages of pure Gen Ledgt'r Theory ...... $5 .00 
• • • 2-COLOR 1,x25 COMMAND WALL CHARTS••' 
Super SCRIPSIT© rnmmands wirh explanations and 
rips in highly visible form . . . . . . . . . . . . . . . . $4.00 
VisiCalc';1 ALL command' Ar A i;lance .......... $4.00 
GI. Motl Ill Disk helps grasp cycle , terms. P&L & ~al 
Sheer (index for manual) .. . . ...... $4.00 
BASIC"' mO\r oherr used Mod Ill Disk com
mands wirh details. sample>. examples ... $4.00 
Plus Commands used 10 wr up file>. screens. reports, 
labels of Prolilc Ill l'lus'q .... . ......... ..... .. .. . $4.00 

'· - Copyrights of Tandy or VisiCorp or Microsoh 

Senn rash , check . m o ney order to: 

CREST SOFTWARE ,.... 223 
21)2 Crcsrview, Suite •6 •Durango, CO BUOi 

(303) 247-9518 
V1'1o1. MC .1<"n·p1c d . md udc c.J rcJ is Ml U l,'xpirJl ion cl a1<". 

(Add $2-00 Shipping - W e use UPS) 

... LARGE CAPACITY 0 
:I ACCOUNTING PROGRAMS 
Ill 	 ~ Model 1, 3/4, LNW, LOBO... 	 Cll 
(II <ACCTS RECEIVABLE $149.95> 	 Cll
(II 	 ...5000+ CUSTOMERS - 15000+ TRANSACTIONS m 
~ BALANCEFORWARD. 99 TRANSACT. CODES I: 

30·60·90·120 AGED. STATEMENTS SHOW r-u 
DATE/ I NV# / DESCRIP/AMT(WITH AGEING). > 

Q. 	 :IISELECTIVE FINANCE CHARG ES & RATES. "' 	 I:)
FASl ENTRY. POSTING W/AUDIT REPORT.u 	 m "' SUB·ACCTS. % OF CREDIT LIMIT. DATE OF

Ill LAST PAYMENT SAL ES ANALYSIS. LABELS. 
('),.Cl 

a: 	 "D
GENERAL LEDGER $149_95 >•..... 	 o· 

400+ ACCTS. - 5000+ TRANSACTIONS/MONTH
:I 
Ill NO OTHER SYSTEM OFFERS ... ~ ... 	 Cllt 	REPORT FLEXIBILITY/CAPACITY (II <> t DEPARTMENT P & I (UP TO 9) Ill 
(II t USE 100+ SUB-TOTALS 


t STATEMENT OF CHANG ES (ASSETS) "1 ·
!:: 	 I:t PERCENT P& L +ACCOUNT DETAIL u ~~ 
Q. ACCTS PAYABLE $49.95 "' 	 ~ ·· BALANCE FORWARD. 99 TRANSACT.CODES. Ill "'u 30·60·90-120 AGED. CHECK WRITER.
Ill 	 n· DATE/ INV#/DESCRIP/AMT (WITH AGEi NG).

Cl FAST ENTRY. POSTING W/AUDIT REPORT. >
a: 	 "D" 

>•..... BUY ALL 3 FOR $250.00 (') 

:I OPTIONAL AIR INVOICING $50.00
Ill 	 ~ HARO DISK VERSION $50.00 EACH... 	 Cll en <> REWRITE L•b•I• 9.95 per 100 Ill en reusable d iskette labels -4 

Never Peel OH Another Disk label m 
~ 	 I:SEE MARCH '84 NEW PRODUCTS
u SECTION IN BO-MICRO ,..r-

Q. "' H. D. P • ...- 355 Demo Disk & Manual g

S20.00 ea. Program Illu "' 2366 LincolnIll ~SJOO . h 
Cl Oroville, CA 95965 Shipping & Handling ~ 
llC 916 - 533-5992 VISA or MIC ~ ..."' INi:ll.1.SAS JJ.IO'ld'IO llOHY1 .. il.LSAS A:;i 

SMA RT TERMINAL 
Allows you to use your computer as 

a terminul to information systems. for 
timeshari ng. or for data transmission. 
•Memory buffer holds d ota. 
• Auto m at ic transmission from buffer. 
• Automaiic storage in buffer. 
• Chcirac ler translations. 
• Reads Electric Pencil .. and SCRIPSIT'" 
• Create "personalizeJ" back-up copies. 
• Supports casse tte and Jisk systems. 

Model I. 3 or 4 version . - .. . $74.95 
Model 2/1 2/ (CP/M) version • $79.95 

SMALL BUSINESS 

ACCOUNTING 


Based o n Dome Bookkeeping RecorJ 
#6 12. th is p rogram keeps track of in
come. expenses. and payroll fo r a small 
business (poyro ll no t included in cassette 

·version). Computes monthly . through 
last month. and year to dote summaries. 

Model 1/3/4 disk version ... $59 .95 
Model 1/3/ 4 cassette version . $29.95 
Mod. 2/12/16, IBM/PC version $69.95 

HOME BUDGET & 
CHECKBOOK ANALYST 

Analyzes your income and expenses. 
maintains checkbook register. computes 
monthly and year to date summaries 
and projections. 

Model 1/3/4 disk version .. . $59.95 
Model 1/3/4 cassette version . $29.95 
Mod. 2/1 2/16, IBM/PC version $69.95 

SMALL BUSINESS 
MANAGEMENT SYSTEM 

An integrat ed package allowing you 
to use your computer lo manage a 
small business. 
•Order Entry: enter orders. print 

invoices. recall and change invoices 
from past orders. 

•Bookkeeping: complete general ledger 
by user-defineJ ca tegories. 

•Accounts Receivable: interacts with 
order en try by invoice number. 

•Invento ry: complete summury of 
products sold by part no. and price. 

•Installation: tailors the programs 
to your business. 

Req uires 2 fl oppy disk drives or 
hard Jisk. 80-co lumn printer. 
All versi ons . .. . . _ .. _.. . _ . . $250.00 
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NEW PRODUCTS 


The Casino Games Pack 
includes Blackjack, Rou
lette, and Slot Machine. 
Fun ' N Games I includes 
Sketch, Piano, and Puzzle. 
Fun 'N Garnes II offers 
High 5, E.T. Invaders, and 
Invade. 

The Board Games pack
age offers Backgammon, 
Briefcase Othello, and 
Checkers. Graphic Games 
includes Arkade, Nim, and 
Biorhythm Chart. 

Each package costs 
$29.95 (plus $1.50 postage 
and handling) and is avail
able Lhrough Micro Soft
ware Syslems, 444 N. Grove 
Drive, Alpine, UT 84003, 
801 -756-4{521. 

Reader Service v 558 

E Pluribus Unum 
With some help from a 

Model I or Ill, numisma
tists can determine the cur
rent market value of their 
coin collections. Coins 
($95) automatically evalu
ates 1,600 common U.S. 
coins. You can also make 
up and maintain your own 
lists of nonstandard coins. 

With Coins, you can pro
duce special reports that 
show yearly purchases and 
sales as well as a complete 
inventory. Optional quar
terly update disks let you re
price your collection for its 
current market value. 

A preview pack (manual 
only) is available for $10. 
For more information or 
to order, contact Compu
Quote, 6914 Berquist Ave., 
Canoga Park, CA 91307, 
818-348-3662. 

Reader Service v 560 

Portable Plotting 
The Portable Statistician 

($99) converts a 24K or 32K 
Model 100 and a CGP-115 
Color Graphics Printer into 
a portable statistics/graph
ics workstation. 

This rolltop disk file holds 120 disks 1111d 10 lub1ded dividers. 

The menu-driven pro
gram handles descriptive 
statistics; · t-statistics; onc
way, two-way, and repeated 
measures ANOVA; linear, 
nonlinear, and multiple re
gression; chi-square; Fish
er's Exact Test; and estima
tion of the parameters of a 
mixture of two normal dis
tributions. 

In terms of graphics, the 
program provides histo
grams, scattergrams, bar 
charts, line charts, linear 
and nonlinear regression 
plots, and normal distribu
tion plots. The program in
cludes a data base to modify 
and add to records. 

For more details, contact 
Statware, 7413 Lake St., 
Morton Grove, IL 60053, 
312-248-8836. 

Reader Service v 569 

The Switch Is On 
T-2000 Converter ($59), 

an Assembly-language soft
ware package, is guaranteed 
to convert Model 11 / 12/16 
Basic programs to run on 
the Model 2000 and other 
MS-DOS machines. 

The Z80-based program 
operates under TRSDOS 
2.0. It converts Ba<>ic com
mands and renumbers all 

/f 11 /2 cps duisy-wheel printer i~ what you 're looking/or, Cardco 
offers it at $349.95. 

the line pointers to accom
modate the expanded com
mands of the 200)'s Micro
soft Basic. You then store 
the revised ASCII files on a 
Model 2000 disk . 

For more .information, 
contact Grant Communica
tions, 10622 Decatur, Oma
ha, NE 68114, 402-493
6413. 

Reader Service ~ 562 

RoUtop Disk File 
Keep your disks under

cover and dust-free with 
the Rolltop 100 Executive 
($39.95). Molded of tex
tured black high-impact 
plastic, the body holds 120 
disks under the rolltop cov
er. It comes with 10 dividers 
and color-coded labels. 

A locking model is also 
available for $49.95 from 
Microcomputer Accesso
ries Inc., 5721 Buckingham 
Parkway, Culver City, CA 
90230, 213-641-1800. 

Reader Service v 564 

Sixty Educational 
Programs 

The Ontario Educational 
Software Project has com
piled 60 TRS-80 education
al programs from the public 
domain and added Auto
load, Menu, and Help sub
routines. The programs are 
catalogued and come in a 
binder with 11 disks. 

For information on how 
to receive the programs, 
write William Mcilroy, 525 
Prince Edward Drive, To
ronto, Ontario M8X 2M6, 
Canada, or Gary Steven
son, Box 163, Bancroft, 
Ontario KOL 1CO, Canada. 

Reader Service ~ 565 

Daisy-Wheel 

Printer 


Get letter-quality print
outs from your personal 

Continued on p. 216 
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LOAD 80 


Enjoy Color Load 80 cas
settes and get lhe best in 

games, utilities, business, and 
educational programs for your 

TRS-80 Color Computer.• 

Avoid typing in long, time con
suming programs, Avoid typing 

errors. ~uili:I your own library. Gel 
more excitiilg programs. 

You'll agree that our programs are 

better because you get more- from 


Astronomycal to Zeroram-from word 

processing to income tax. You'll have 


more fun with games and graphics. 

You'll get more from mailing lists to music. 

And, you'll get more programs per tape-at 


less cost per program. 

Don't miss the best color programs on the 
market. Refer to correi.1xmding issues of 80 

Micro for full instructions and program descrip
tions. You'll be up and running in no time. 

Add color to your life today. Just fill out the 
order form and send it to us at- Load 80, 80 Pine 

St., Peterborough, NH 03458. Or, color your life 
more quickly by calling us toll free at 1-800-258-5473 

(in New Hampshire call 1-924-9471). 

• 'J'RS.80 Color Computer is o TtodcmMk of Tandy Corp. 

yes! Send me COLOR LOAD 80 
0 1st Color Volume Uan., Feb., March)@ $11.47 ~ 
0 2nd Color Volume (Apr., May, Junel@$ll.47 ~ 
D 3rd Color Volume (August, Sept., Oct.)@ $11.47 Lo'""'·0 .AO
"Best of '82" @ $16.47 Bo 
Price includes postage and handling. Foreign Air Mai l please •dd S.45 

Oi~~:~~~"c;1d IDd~~.S. ~n~;~; on~.SA~nk . - =. 
Card # _____________ Exp. date _____ 

Signature _ ___________________~ 

Nanle ___________________ ___ _ 

Address _____________________ 

City ____________ State ___ Zip ___ _ _ 

GL..8407COWRWADBO 
80 Pine Street • Peterborough, NH 03458 

" See Ust of Advertisers on Page 195 

Get MORE out of V/S CALC With 

WsiJTllLil~W ~tJtBa00 
IBM PERSONAL COMPUTER (PC DOS 160K DRIVE) VER 5.0 Sl'WTIJ 

IBM PERSONAL COMPUTER ( PC DDS 320K DRIVE) VER 5. S CIJN>/Dli/. 
TRS 80 ( MOD I VER 4 . 0), (MOD II I VER 4.1) l'rJDlL 

APPI.E II+ ( DOS 3 . 3) VERS ION J .3 

V- UTILfTY CONSISTS OF THE FOLLOWING "USER FRIENDLY " 
SPR~AU S HF:ET DATA PROCESSING PRO GRAMS ON ONE DISK 
RUN BY lNU~X AND PROMPTS. COMPLETE REFERENCE MANUAL 

[ ¥J1? efl! S,IDiTiir.)~ J YOU SELECT COLU MN FOR NUMERICAL OR ALPHA
'ff G3 tJ;i;:) ~~ ill SORT THEN EN'l'IR~ SPREAD SHEET OR SELECTED 

--·- • ·- -- - . • ROWS WI LL BE REARRAINGED IN SORTED ORDER . 
CAN RE ROUTED TO THE PRINTER, TO THE DI SK TEX'l' FILE, OR TO BOTH 

SELECT FROM 1 TO 1 6 COLUMNS AND PR INT THEM 
IN ANY ORDER . YOU MAY SPECIFY THE PRINT[ !~J~~BWT ] WIDTH or EACH OF THE COLUMNS INDIVIDUALLY 
AND SEl.ECT SPACES BETWEEN THE COLUMNS. 

PROGRAH COLLECTS DATA AUTOMATICALLY 
FROM THE VIS I CALC COLUMN AND CALCULATES[ I _:='Ji..i IA T ) 
NUMERICAL DISTRIBUTION, CORRELATION 


COEFFICI ENT , REGRESSION ANALYSIS, CHI' TEST, AND T- TEST. YOU 

MAY SELECT TUE COLUMNS FOR DATA ENTRY AND SPECIFY THE ROW# TO 

START AND ROW TO END DATA COLLECTION. PROGRAM LS F.ASY TO RUN. 


'i:lj' PROGRAM AUTOMATICALLY INPUTS .DATA Tii1J f7 ffi\1tfi] THIS 

[ \j ""g" I:\..! 1::1t7 0 FROM A VISICALC COLUMN, PERFORMS AUTO 
-•·- - -- SCALING THEN P LOTS EITHER 1 OR 2 COLUMNS 


ON A REGULAR LINE PRINTER (GRAPllICS NOT REQUIRED). IDEAL FOR 

ANALYZING UP TO 250 NUMERICAL DATA POI NTS IN RELATION TO TIME 


~='WT.. . ~ 0 'al PROVIDES THE FOLLOWING SELECTION• -r,n._._\li'r.il>!?iH ! OF 

[~, _ ':!"_E m Bl>&EiHl . OVERLAYS TO LOAD ON TO TllE VISICALC 


SHEET . MOVING AVERAGES , EXPOTENTIAL 

SMOOTHING EQUATIONS , TIME SERIES TR EN D ANALYSIS , DATE COL UMNS. 


12343 12TH ST• YUCAIPA ·CA-92399 
PHONE 17141 797-6331 ,....302 ~~p=~~~o' 

!Bi, ~ 'IRS-00. Nd VlSICAIC ~ tr.Yi""Jnlrl'S respx.tilA?ly o! lut.cuul.iaal 
o...ineoo liXhinco O>rp, Aw!o ~ IR:, 1'n1y CD<p. ilrd VJSl(l)rp 

rawn on US bank. Foreign surface $44.97 1 year only. US 
funds drawn on US bank. Please allow 6-8 weeks for delivery 

If you have no label handy, print OLD address here. 

Address 

U:x City___________ State__Zip,____ 
u. 
< Print NEW address here. 

Name 

Address 

City___________State__Zip.____ 

BOmicr o ® 
PO Box 981 • Farmingdale, NY 11737 
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Read The Clear Choic 

Choose WG Books for accurat 


Rainbow 
Quest 
Rainbow Quest combines 
fiction and computer 
programs to form one giant 
fantasy for yoµng readers. 
On the Rainbow Quest, 
Molly and Sam must pass a 
series of tests in order to 
succeed. The reader gets 
involved by taking each test 

on the computer. Included are mazes, nu17?ber 

quizzes, /ogle tests, word puzzles, and arcade-style 

games. The book includes instructions for use and is 

fully Illustrated. Book and software sold together. 

$24.95 softcover with spiral binding, 120 pp., 

Commodore 64 Cassette, Commodore 64 Disk, 

Apple II, II +, lie, <;olor Computer. 


Waldenbooks 
All locations 

B. Dalton Bookseller 
All locations 

Book Mark 
4765 East Speedway 
Tucson, AZ 85712 

Computer Literacy 
520 Lawrence Express 310 
Sunnyval~. CA 94086 

A Clean Well Lighted Place 
3100 Kerner Blvd. 
San Rafael, CA 94901 

On-Screen 
535 Main St. 
Grand Junction, CO 81501 

Tattered Cover 
2930 E. 2nd Ave. 
Denver, CO 80206 

Auraria Book Center 
955 Lawrence St. 
Denver, CO 80204 

Remarkable Book Shop 
177 Main St. 
Westport, CT 06880 

U Conn Co-op 
University of Connecticut 
Storrs, CT Q6268 
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Converting to 
Timex/Sinclair 
BASIC 
Convert programs to run on 
your TIS 1000 or 1500. This 
is a guide to translating 
from other BAS/Cs into 
Sinclair BASIC. Fifteen 
types of instructions are 
covered. The TIS replace

. ment is given for each, 
followed by a description of its use and an example. 
Much of the material applies to the TIS 2068. $14.95 
206 pp. 

Look for WG Books 

Turtle Mlcroware Tatnuck Bookseller 
9 Joval St. 647 Chandler St. 
E. Lyme, CT 06333 Worcester, MA 01602 

Sidney Kramer Books Northeastern U Book Store 
1722 H St. NW 360 Huntington Avenue 
Washington, DC 20006 Boston, MA 02115 

Family Computers Paperback Booksmith 
4047 Bee Ridge Rd. Na tick Mall 
Sarasota, FL 3~582 Na tick, MA 01760 

Sandy Bookstore The Darrow Bookstore 
530 Drew St. 10 Muzzey St. 
Clearwater, FL 33515 Lexington, MA 02173 

Fine Print Concord Bookshop 
509 N. Franklin 65 Main St. 
Tampa, FL 33602 Concord, MA 01742 

Mlcrosmart Computer Berkshire Book Shop #107 4 
Systems Group American Legion Drive 
2810 Highway 77#8 North Adams, MA 01247 
Panama City, FL 32405 

Paperback Booksmith 
Oxford Books, Inc. Liberty Tree Mall 
2345 Peachtree Rd. N.E. Danvers, MA 01923 
Atlanta, GA 30305 

Mlcrocon Computers Software 
Interstate Book Stores, Inc. 33 High St. 
1913 East Locust St. Danvers, MA 01923 
Dav.enport, IA 52803 

Maine Periodical Distributors 
Book Emporium 911 Carmicheal St. 
214 West Pecan Presque Isle, M~ 04769 
Peoria, IL 61602 



e in ~ter Bool<s 

e U{rto-Oate computer books 


INTUJJ 

TRS-10~ 
DATA FILES 

JOHN IJ. ADAMS 

Introduction to 
TltS-10 Data Files 
Learn by doing with this 
guide to writing a data 
base manager. This book, 
with its accompanying 
software, takes you 
through a simple, mailing 
list program to teach you 
about sequential and then 
random access files. The 

construction of a DBM and the techniques for mov
ing data to and from disks are discussed. Book and 
TRS-80 disk $24.95, 102 pp. 

at your bookstore 

Michigan State University 
MSU Book Store 
East Lansing, Ml 48824 

Wells Computer Dynamics 
P.O. Box 6812 
St. Paul, MN 55106 

News N' Novels #1 
Golden Gate Shopping Ctr. 
Greensboro, NC 27405 

K and S Newstand 
1249 Corporation Parkway 
Winston-Sa/em, NC 27107 

Nebraska Boek Stare 
1135 R St. 
Lincoln, NE 68501 

Paperback Booksm/th 
Newington Mall 
Newington, NH 03801 

Dartmouth Bookstore 
33 South Main St. 
Hanover, NH 03755 

Bookwrights Book~ 
1001 Elm St. 
Manchester, NH 03101 

The Toadstool Boekstere 
3 Main St. 
Peterborough, NH 03458 

.- See List of Ad•ertisers on Page 195 

The Toadstool Bookstore 

Colony Mill Marketplace 

Keene, NH 03431 


Moorestown Bookshop 

Moorestown Mall 

Moorestown, NJ 08057 


· SoHware Station 
Rockaway Town Square Mall 
Rockaway, NJ 07866 

Repco Electronics 

39 Church St. 

Champlain, NY 12919 


Jacksen Heights Bookstore 
77-15 37th Avenue 
Jackson Heights, NY 11372 

Cinsoft 

2235 Losantiville Ave. 

Cincinnati, OH 45237 


Computronix 

2021 Noble St. 

Swissvale, PA 15218 


Brown University Bookstore 
71 Olive St. 
Providence, RI 02912 

The Computer Center 

3422 Plaza 

Memphis, TN 38111 


Programs for 
Electronic Circuit 
Design 
Electronics engineers and 
hobbyists will welcome this 
guide to electronic circuit 
design with a microcom· 
puter. Each chapter con
tains a program Involving 
several different types ofDavid l.eithauser 
applications that use the 

same electronic components. The programs can be 
used individually or combined In to one large program 
with a master menu, as expla ined in the book. 
Software included. $14.95 128 pp. 

RadioShack Abacus Micro 
1016 West University 2712 South 71st St. 
Denton, TX 76201 Milwaukee, WI 53219 

Bookstop, Inc. University Bookstore 
9205 Brown Lane University Station 
Austin, TX 78754 Laramie, WY 82071 

Radio Shack 
194 W. Austin 
Giddings, TX 78942 

Forresthaus Bookstore 
Brafferton Shopping Ctr. 
Garrisonville, VA 22463 

Radio Shack 
Monticello Shopping Ctr. 
Williamsburg, VA 23185 

Bookstack, Inc. 
1 East Beverly St. 
Staunton, VA 24401 

Bookshelf 
Shopping Plaza 
Springfield, VT 05156 

Bits, Bytes, & Nibbles 
209 Northtown Shopping Center 
Spokane, WA 99707 

Elliott Bay Book Co. 
101 S. Main St. 
Seattle, WA 98104 
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NEW PRODUCTS 

Continued from p . 111 

computer with the Cardco 
daisy-wheel printers with a 
parallel Centronics inter
face. The LQ/1 ($649.95) 
has a 12-inch carriage, the 
LQ/2 ($349.95) has an 
8Vi-inch carriage. 

The printers employ bi
directional printing at 12 
characters per second (cps) 
and standard friction-feed 
capacity (tractor-feed ca
pacity is optional). To re
ceive literature and tech
nical information, write 
CARDCO Inc., 300 S. To
peka, Wichita, KS 67202. 

Reader Service v 566 

A Check in Time 
Is the check in the mail, 

or is it still in processing? 
The Computer Check Car
rier ($11. 95), a slotted, 
translucent, vinyl sheeting 
check holder, can help you 
speed up processing stan
dard bank checks. 

It works on tractor-feed 
or friction-feed printers and 
typewriters, prints carbon 
copies, and includes a Basic 
program for formatting 
checks to your system. 

An 8-inch personal check 
holder· (S-100) processes 
eight personal-size checks. 
The S-200 is 9\12 inches wide 
and holds six commercial
size checks. Both are avail
able from CHF Co., P.O. 
Box 185, Oberlin, OH 
44074. 

Reader Service v 574 

Countries, States, 
and Capitals 

Geared for students in 
grades six through 12, 
Countries, Statt:s, and Cap
itals ($22.50 on disk, $17.50 
on cassette) is an education
al program designed for 
testing, teaching, and self
study. 

It contains over 230 
countries, states, provinces, 
and capitals, selectable by 
continent. In the testing 
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The CmC BUSS/er RGA connects up to 15 JEEE-488 devices with 
your computer. 

mode, each student gets 10 
random questions and five 
attempts per question to 
name and spell the correct 
answer. After an incorrect 
attempt, the program gives 
clues. 

After testing, students 
can receive a printout of 
failed questions. The pro
gram keeps scores for up to 
15 students at a time and 
allows them to compete 
against each other. 

In the teaching/self-study 
mode, the software displays 
countries, states, and capi
tals on command. The cas
sette version runs on a Mod
el I/III 32.K; the disk runs 
on the Model Ill. 

Contact DeZoya Enter
prises, P.O. Box 170, Key-

port, NJ 07735, 201-739
1981 for more information. 

Reader Service v 570 

RS-232 to IEEE-488 
Interface 

The CmC BUSSter RGA 
($695) is a microprocessor
based interface designed to 
give RS-232 computers and 
terminals the ability to 
function as IEEE-488 con
trollers . It lets your RS-232 
computer connect with up 
to 15 individually addressed 
IEEE-488 devices. 

It features switch select
able baud rates (300 to 
19,200), parity, and word 
length. You can configure 
IEEE-488 port for talk and 

Plug into the Veri/ Protektor to prevent voltage spikes of up to 
2,500 volts. 

listen commands for any 
IEEE-488 address or sec
ondary address from zero 
to 31. It also lets you ad
dress multiple devices at the 
same time. The RGA is also 
compatible with service re
quest, serial poll, parallel 
poll, remote/local, local 
lockout , device clear, and 
device trigger interface 
functions. 

It comes assembled and 
tested with case, power sup
ply, and standard GPIB and 
DB-25S connectors from 
Connecticut Microcom
puter, 36 Del Mar Drive, 
Brookfield, CT 06804, 203
775-4595. 

Reader Service v 573 

Surge Protectors 
Two surge protectors 

from Verite' (1614 W. Ana
heim Road, Harbor City, 
CA 90710, 213-325-0200) 
will protect your electronic 
devices from transient volt
age spikes up to 2,500 volts. 

The Veri/Protektor I 
($44.95) and the Veri/ 
Protektor II ($69.95), both 
with 6-foot grounded recep
tacles, feature four duplex 
outlets with an on/off 
switch, a 15-amp circuit 
breaker, and an indicator 
lamp. The Veri/Protektor II 
has an additional electromag
netic interference line filter. 

Reader Service v 575 

Typefaces Galore 
Dotwriter 4.0 produces 

120 different typefaces on 
dot-matrix printers to create 
distinctive letterheads, invi
tations, or brochures. It's 
available in a Model I/III 
format ($79.95) and a Mod
el 4 format ($99.95). Ver
sion 4.0 is written in ma
chine language, making its 
internal speed four times 
that of Dotwriter 3.0. 

The software lets you use 
character sizes from 1/8 of 



----------------------

___A_Tlf!l!f'N 

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 fat, 
plea<>e fill out the coupon below or affix a copy of your 
mailing label and mail it to: 

The Wayne Green Publications Group 

80 Micro 


·po Box 981 

Farmingdale, NY 11737 


Please delete my name from mailing lists sent to other 
companies or organizations. 

City _____State ____ Zip _ _ ___ 

BOrnicro· 

ltH! magattnt IOI TRS·BO• u1ers 

Reader 

Service 


TO RECEIVE MORE INFORMATION ON THE PRODUCTS AND 
SERVICES ADVERTISED IN THIS ISSUE, PLEASE TURN TO 
READER SERVICE CARD. 

NC>W IT'S EASY TC> C 
with Alcor C 

Alcor C is the easiest to use of all C Alcor C supports the complete C Ian
compilers. With two simple commands guage as defined by Kernighan and 
you can compile and execute a C pro- Ritchie. Features include: 
gram . There are no long assemblies or 
links required. All it takes is: 

cc program 
RUNC program 

Alcor C comes with the best manuals 
around. Over 400 pages of documenta
tion are included . The Beginners Guide 
helps you get started right away. The 
Tutorial teaches you the fundamentals 
through the use of many program ex
amples. The Reference Manual pro
vides you detailed information on all 
language features. 

J.tutU.Qasie 1$ a tradl!:m.arll 01 Alcor Sys1ems 
TRS80 IS a revlstereo tr1de m11 k ol Taoor 

Cofpof'11on 
UNIX is o uadomark of Bell LabortlOttff 
t.PIM is a 1radem1rk 0.1Otgllll RMelltch 

char 8 bits 
short 8 bits 
int 16 bits 
unsigned 16 bits 
long 32 bits 
float 32 bits 
double 64 bits 

initializers, typedef 
static, auto, extern variables 
pointers and arrays 
struct, union and bit fields 
Unix compatible library 
Source for the library 

Alcor C is fully compatible with TRS80® 
Pascal , sold by Radio Shack. Pascal 
and C functions can be mixed together 
in a single program. 

Available for th·e TASSO Models I.Ill and 4. 
Compatible w i th TRSDOS, LOOS, 
NEWDOS and DOSPLUS. Also available 
for CP/M and CP/M Plus. 

Alcor C $139 

Other products 
Advanced Development Package $ 69 
Blaise I Text Editor (Mod 1 or 3) $ 49 
Blaise II Text Editor Mod 4, CP/M $ 79 
Multiprocessor Assembler $ 69 
Alcor Multi-Basic $139 
Alcor Pascal (for CP/M) $139 

Complete Development System $250 
includes com piler. text editor 
and advanced development package ---... 

13534 Preston Road, Suite 365 
Dallas , Texas 75240 
214/494-1316 .... 215 
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WE MEAN BUSINESS 

Low Cost and Quality Business 

Software for the following models 


0 Model 100 • 0 Model II· 
0 Model I• 0 Model Ill. 

0 Model IV* 

SEND FOR FREE CATALOGUE 

0 Software 0 Big Discounts 
0 Accessories 0 Name Brands 

0 Quality & Service 
You can have it all in one convenient place! 

'We customize software for your needs. 

B & B COMPUTING 

Rt. 3 Box 170A Fairfield, TX 75840 

• Service & Savings I v.SX I 
Call or write for help with any RS system 

VOICE (214) 389-3681 Compuserve 71006, 1004 

Guaranteed Prompt Delivery ""147 

~····················~ 
1:• =+=; :w: 1-1 i;fJ=r·> 1~ 1a,• ;£1\,., 

I TRS-80 to 16K, 321<, or 48K I 
I "Model 1 = From 4K-16K Requires (1) One Kit I
I Model 3 = From 4K-48K Requires (3) Three Kits I 
I Col~~:e11 equip~~it~~~~~~=~~!r~:1!Ve~~ Kits Required I
I - One Kit Required for each 16K of Expansion - I 
I TRS-16K3 *200ns for Color & Model Ill .... $12.95 1I TRS-16K4 *250ns for Model I ............ $10.95 I 


I I
Easy to install kits come complete with 8 ea. 4164-2 (200ns) 64K II dynamic RAMs and conversion documentation. Converts TRS-80 

I color computers with D, E, Et F and NC circuit boards to 32K. I
I Also converts TRS-80 color computer II to 64K. Flex DOS or OS-9 I
I required to utilize full 64K RAM on all computers. I 

TRS-64K2..... ... .............. . .... $44.95


I EJ ~ r, IJ~sTREs Protect Yourselt.. I 
I ~~~ DATASHIELD® I 
I ••.,. Elim!t~!Jl!sp~~d~!1~!~i!ebe- I
I . fore it can damage your equipment or cause I 

~· _ . . data loss. Six month warranty. Power dissipation II ·· .1-·I!!!" '.-" (100 microseconds) : 1,000,000 watts I .·~· -• · · . Model 100 ........... $69.95 I 

DATA SHIELD00 Back-Up Power Source also available. I

I Protect your personal computer. 
I PC200 (Model 200) ••..•.....•.. $349.95 I 
I $10.00 Minimum Order - U.S. Fund1 Only Spec Sheets - 3()(: each I
I Callfoml• RHldent • Add 6 'h% Sein T•~ t;;;Es~:..PJ°.::;1~6oC~oTALoG I
I r.~PJ'~~.S.t.1:,~~:,~~ ~~f.>s 1;~r':~nco Pf1c:as Subject to Change I 

.-534I &~I Jaffiic&o·I v/S4· I I 
I 7/84 i355 SHOREWAY ROAD. BELMONT. CA 94002 Il Phone Orders Welcome (415) 592-8097 Tatu: 176043 ~ 

~--··················· 
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NEW PRODUCTS 


Data Sentry keeps /urkinK inrniders on the outskirts of your 
system. 

an inch to 1 inch, and it can 
magnify text until each Jet
ter fills one page. You can 
also mix type fonts. 

To learn more about 
Dotwriter 4.0, contact Pro
soft, Box 560, N. Holly
wood, CA 91603, 818-764
3131. 

Reader Service v 567 

Trust Buster 
Data Sentry ($895), a 

300/1,200-baud, full-duplex, 
asynchronous, intelligent se
curity modem, puts you one 
step ahead of ha1;kers and 
data thieves who try to pen
etrate your system. 

The unit features auto-di 
al, auto-answer, and auto
speed, and parity selection. 
In addition , it uses a sophis
ticated system of call-ups, 
dial-backs, and passwords 

to stop even the most in
trepid intruder. 

An optional remote-con
t rol device ($145) lets you 
turn the system on and off 
by telephone from distant 
locations. Data Sentry acts 
as a standard intelligent mo
dem in the nonsecure mode. 

For more infommtion, 
contact the Public Infonna
tion Office at Lockheed
Georgia Co ., Mariella, GA 
30063, 404-424-2701. 

Reader Service v 576 

Correction Connection 
Microcom's 1,200-baud 

SX/1200 error-<::orrecting mo
dem lets dissimilar tenni
nals, personal computers, 
minicomputers, mainframes, 
and other information utili
ties supporting Microcom 
Networking Protocol (MNP) 
communicate. 

Microcom's SX/ 1200 is 011 error-correcti11g modem. 



HUGE SAVINGS 

ON PRINTERS 


FRICTION (Single Sheet) ·& 

TRACTOR (Pin Feed) 


GEMINI 10X 
5275.00 

GEMINI 15X 

Same great features as above 


1n 15" wide carriage 5400.00 


DELTA 10 
$390.00 

··pptp'lllllilll .,,, "1111\'1)111!" /r,:: al I 

• 160 CPS 
• BK Buffer [Exp. to 16K] 
• Both Parallel/serial interfaces are 

standard 

DELTA 15 

Same great features as above 


1n 15" wide Carriage CALL 


.,.. 144 

CABLES/ACCESSORIES 

PA10A 10 ft. 36/36 pin 
standard parallel ............... .. 32.00 

IB-P10 10 ft. 36/25 pin parallel 
for IBM . . . . . . . . . . . . . . . . . . . . . . . . 32.00 

PAST 6 ft. 36/16 pin parallel 
for Tl-99/4A . . . . . 25.00 

RS10A 10 ft. 25 pin 
standard RS-232ffull loaded] . . 25.00 

APPLE DUMPLING t3X . . . . . . . . . .... 65.00 
GRAPPLER PWS . . . . . . . . . . . . . . 105.00 
Buffered [16Kl GRAPPLER PLUS . . ... 165.00 
Star Universa(Comm. Inter. . . . . . . . .55.00 
Gem-05 Serial Inter. .. 100.00 
Gem-01 Rep. Rib .. .. . .. .6/15.00; 12/24.00 
Bek-Tek Dust Covers far 

Gemini 10X/15X . . . .. .... 5 .00 

CALL TOLL FREE 800-621-1269 
EXCEPT Illinois, Alaska , Hawa11 

Corp..Acaa. inwked. MlnOrd. 115.00~uvoobymolO" phOne M&.i 
C.~50..Cl,Money~.~ CN!c~ (2 w\"S.toc:~)A¢t 54001 st 1tam {AK , 
Hl,P.R .. Ceneda~l10,00 fll"'ftiwm) 5100ie. O!.)J'lt.tw &hondl ~ 
1Dll~ldd7 i.~ . Pr-c.5~ ta~ WAtfltorfr-c.blog.A~ 
polky: Rl!plaCemtntonl'jtoroe~ailW'T'IWll Tl~'t!lll ~. MFR Wttrrantyap· 
plin All EUIC-TIK MliACMANotali 18 MAND NEW, ~ADTQUALITY &M.D 
COMPUTt. 

i:=il ':!;~~:!~~:~l'!~~ (800)621 ·1269 (312)677-7660 

MODEL 111 8c 4 OWNERS 

Increase your BYTE with a 
MEGAstor 80 Disk Storage System 

• 9.6 megabytes formatted 
within your cabinet 

• No backup problems 

• Removable 5 '/4 floppy 

• Downward compatible ( reads 
your existing diskettes!) 

• Double syslem lhroughput 

• Boot up from your diskette 

• No preventative maintenance 

Each drive ( 4 will fit inside) has 2.4 
MBYTE capacity. Power supply, 
controller. cables and hardware 
ore included with first drive. Driver 
prog. for LDOS is supplied. 

DRIVE ONE KIT ....... $1,195.00 
EXTRA DRIVES ..... . .. .$595.00 

IJK, INC. 
24645 S.E. 192nd 


Maple Valley, WA 98038 

Phone: (206) 432-9414 


.,.. 295 

26-SECDND BACKUP! 
TRS-80 Model 1!11It4 

The Rapid Olsll Duplication Program can copy and 
ver i fy e full 40-track double - density dlskaHo in ju&t 
26 v.econds. It can formal, copy, and vorify o di&:lt utta 
in 42 seconds. The program ;:ahoo accepts- poramotor 
changes for numbor of trackc , ;1apping rate. ChGkAtte 
nomo, pa1>soword, Dnd da t a . 

The Gecret of the &oeed is : 

J!!!p1LIOS 
RAPJOOS Is: a new disk oparatlng system thal hill& the 
ability to raad ar wr ite an ent ire d i~k t raclt In a single 
revolution of the drive. Version& of RAPIDOS ere file 
forma l compat ible w ith Model I TRSDOS 2.3, Modql Ill 
TRSOOS 1.3, and Model 4 TRSOOS 6.0 . 

Modal I I Ill 4 
Track• 40 35 40 40 
--- -- - 

Fonn1111Verlfy 2 0 27 26 26 
Dec•uplllerlfy 30 28 26 25.8 

Farm•tlBackup/VorJfy 45 43 42 41 . 8 

the above e.1acvtion 11mas assume e rror ... true operat ion 
of the clislc sys tum. But if there are errors, the Aepld 
Diak Duollcatlon Progrem attempts recovorioc and 
display& c.omplate error measagoa. 

Tho Aopld Diak Duplfcation Program com11i; w l1n a 
m;mual conta ining program opara11ng lnstructiomJ, 
01plenetions of error messages. cau11e1t of error &, and 
a description of the opera t ing &y&tam. 

Program dlskotto and manual only 930.00. 

Roquir oc 49K Olsll Syotom. Specify Modal I, Ill, or 4. 


Sond chock or money order to: 


~dl/lJ.!f

14358 Dyor Straot, Sylmer . C:ellfornla. 91342 

.-253 

As Reviewed in 
80 Micro 12/82 
80 us 2/83 
Electronic 
Learning 6/83 

Access 7/82 
Byte 12/ 81 
LDOS Quarterly 1/83 
SoftSide #36 

Standard Pascal with many 
special features including 
random files up to 16 mega
bytes, peek, poke, and call , 
accessable pointer variables 
(like C) , include, chain , and 
rename, graphics. Call or write 
for FREE descriptive brochure . 
• NOW on CP/M! 
Requir es C P/1.1 80. 8"'SSSO, Epson, 
Kaypco, r\ pp le C P /M, Morrow fonna ts 
available . Call for information on 
other forma ts. $39.95 
NEW! High Resolution Graphics 
package (requires Radio Shack 
board) including character 
generator and turtle graphics. 

Pascal 80 $ 79 + $2 shipping 
Pascal 80 School Package $279 
Pascal 80 Trial Version $14.77 
Graphics Package $39.95 

NE~ C LASSICS 

S0FTWARE 

239 Fox Hill Road 

Denville, NJ 07834
- 201-625-8838 


I'~ --
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TRS-80 COMPUTERS 

MODEL IV 64K $1339.00 MODEL 12 $2999.00 
2 DISKS RS 232 2 DISKS 
MODELIVP 1469.00 ONE DISK 2339.00 
MODEL2000 2299.00 COLOR COMPUTER 

w/HD 3599.00 64K 

DISK DRIVES 
15 MEG HD 
5MEGHD 
COLORDISKO 
COLORDISK1 

PRINTERS 
ALL OKI DATA 

GEMNI 10X 

GEMNI 15X 


DMP-110 $ 299.00 DMP-120 
DMP-200 535.00 DMP-400 

259.00 

$2099.00 
1699.00 
309.00 
229.00 

CALL 
270.00 
380.00 

$ 399.00 
999.00 

DMP-500 1159.00 DMP-2100 1659.00 
DMP-420 719.00 DWP-210 629.00 
DMP-410 1049.00 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' 301TRS-80 Trademark of Tandy Corp. 

DislC aauRLER™ 


OOVIJLES YOVR 
P15K y

SToRAGE. 

Cf.JU PUl«.HASe 

COSTS "7fl. 
91~! 

Introducing the Disk Doubler TM •••a safe, simple, accurate method 

that's easy to use! 

The Disk Doubler kit lets you use the back sides of your disks 

to store additional programs and data. 

It comes with all equipment necessary to alter the floppy disk 

jacket, allowing insertion of either side of the disk into a drive . 

So order your Disk Doubler TM now, and see same real magic! 


1-800·334-DISK or MAIL TO:ONLY '19" each. 
MAGNETICS, INC. 

Add S2.00 Shipping & Handling per order . P.O. BOX98 
MIC. VISA. M.0 .. COO (add Sl 85 ). CHECK SO. GRAFTON, MA 
Moss . Rei . odd 5% fo x. 01560 

V' 218DeolP.r inqu iri~ s wr:lccm~ - CALL (617) 839-4404 

NEW PRODUCTS 


The DMP-110 triple-mode dot-matrix printer boasts high resolu
tion, bit-image graphics, correspondence-quality and data pro
cessing modes for $399.95. 

Use the SX/ 1200 for data 
entry, programming, time
sharing, transmitting sensi
tive data, and using public 
data networks. Its auto
dial/auto-answer feature 
stores up to nine telephone 
numbers. 

For more information, 
contact Microcom Inc., 
1400A Providence High
way, Norwood, MA 02062, 
617-762-9310. 

Reader Service Y" 577 

Two Radio Shack 
Printers 

Radio Shack has intro
duced two printers to meet 
two segments of the printer 
market. For the low-end 
market the DMP-110 triple
mode dot-matrix printer 
(catalog number 26-1271) 
runs at 50 characters per 
second (cps) and offers cor
respondence-quality print
outs, data processing and 
high-resolution, bit-image 
graphics, and the widest 
font selection of any printer 
in Radio Shack's corral for 
$399.95. 

For the high-end market 
the triple-mode line-matrix 
LMP 2150 (catalog number 
26-1272, $3,995) uses Ham
merBank technology to 
print 150 lines per minute 
(lpm) in data processing 
mode (80 lpm in correspon
dence mode). 

The less expensive DMP
110 prints 10 or 12 cpi or 
proportional spacing at 25 
cps in correspondence 
mode. In the data process
ing mode it runs at IO, 12, 
or 17 cpi, up to 50 cps in 
elite, standard, or con
densed mode. Graphics 
mode produces up to 960 
dots per line, with dot
addressable 7- or 16-dot 
columns. It accepts 4- to 
l 0-inch fanfold or single 
sheet paper. 

The LMP 2150, built for 
heavy-duty processing, ac
commodates bar codes, la
bels, enlarged characters, 
and reverse inlages. The 
unit accepts 3- to 16--inch 
fanfold paper and uses a 
1-inch wide ribbon (catalog 
number 26-1287, $12.95) 
good for printing 15 million 
characters. 

See both printers at your 
local Radio Shack store. 

Reader Service v 578 

Measure Voltage 
with a Model 100 

Humphrey Instruments 
Inc. (35 Cold Soil Road, 
Lawrenceville, NJ 08648, 
()()')-896-1612) has devised 
an add-on to the Model 100 
that turns it into an analog 
voltage reader. The Model 
I00 AID ($580) measures 
analog voltages with 1 milli
volt resolution, accepts digi
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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 am in addition to our regular article prfoe.) 

If you're an a~iring 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 
l. Final entrits rnll!>t be received by October 1, 1984. 
2. All entries must be submitted in a 10 x 13" envelope and must include: 
typewritten, double-spaced documentation; a printed copy of the program 
listing; a magnetic disk or cassette oontairung the program listing, the documen
tation, and any figures or tables; and a oompleted entry blank. 
3. Docwnentatiou should consist of an explanation of lhe 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 oonfigurations, query us before submitting.) Good 
documentation also points out the interesting algorithms and program tech
nique; used without giving a line-by-line account. 
4. Entries must be original and unpublished. 
5. All winning entrie-1 become the property of 80 Micro. 
6. Your age as of October l , 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 entr ies as you like; however, each one must be sub
mitted separately and must include all of the information and materials described 
above. 

Young Programmers' Contest 

Age___ Date of Dirth._____ _ 

Street____________~ 

City_~~~~~~~~~~-

State. _____ Zip._______ 

Machine 
(circle one) 

•Model III 

•Model 4 

•Model 4 P 

Include this 
form with your 
entry and return to: 

Young Programmers' Contest 

BOmicro 
80 Pine Street 

Peterborough, NH 03458 
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MODEL Ill 

TRS·SO MODEL 111 

TAS·80 Model 4 

RS-232 SERIAL INTF.RFACE 

MODIFICATION KIT 

MODEL4 

State ol lhe art technology 1n bo3rd design. our d1rec1 replacemenl ot Radio Shack's" 
internal RS·2J2 board. moun1s 1nstde the Model Ill or 4 on the e..shng bracket~ Alt 
c:ab1es. screws ana como1e1e mounting ins1tuc11ons are included Non-1echn1cal 
people will find Iha! 1nslallat1on 1s auict\. stratOhl lorwaro ana s1mote reaum"'(I leM 
than 1 S minutes 10 complcle 

T 0 1a1 comp.alab~ lil y w1lh Radio Shack" and all existing sottwarc is ma•nta•ncd 
Software oroorammaole oauel rales from~ lo 19.200 baud a1e supported along w ith 
programmable word lern:,11t1. :slop b11 s. ano oarny May De u11111ed 1n e1t hfltt hall 01 lull 
duple • operation Outetendlng Velue 

Al 
Onlr 
Gutuanlccd One Full Year 
Oeat•' lnqu•t•QS m11• led 

Pleaea forw1rd peyment by 1 ca1hler'1 
ci-:t 01 money...-. 

.;~II SOUT H ·~·UAPTQN no 
D AL u.s Tf :.. .o. s i '.l ?) .~ 

2'14/»o-t H:I 

10 1• 
Visa or Maslercharge also acceplcd. 

Add $3.00 shipping & handling 
(Foreign orders quoted on requestl 

ATTENTION TRS-80* OWNERS! 
DON'T SCRAP YOUR MODEL I... 


CONVERT IT INTO AMODEL Ill WORK-ALIKE 

With 

• Disk Controller 
• 48K RAM RS-232** 

AND ALL OTHER 
MODEL Ill FEATURES 

The Norcom TC-Ill is a replacement for the entire Model I 
electronics which perfectly fits into your original Model I 
enclosure. 
..-------Features-------. 

• Uses Mod I keyboard . case. monilor & powP.r 
supply 

• Includes lull 48K memory. disk controlle r. 
pri nter & external l fO ports same as Model Ill 

• /\II Model Ill fcalurcs plus reverse video & 


~~~N~~~ d~~~~!~~~rna l speaker with no 
1
• Uses Model Ill Basic ROM S or olher EPROMs 
• Runs Model 111 software 
• No expansion interface needed- irs all built·m 
• RS-232 add-in accessory board available 
• Deluxe Keyboard Available - make your own 

oortable 

Assembled & 

I esled TC-111 


with llas1c ROMS 


s39900 
Faclory 


Conversion 

of your Model I 


~~~l~~':r,~~i~b~:~d $99_00 ;i~~·~;~~nterface Board $4g_QQ 
lllinuis Resident> add 7% Sales Tax Factory Conv. add $10.00 
TC-Ill Board - Add SS.00 Shipping C.0 .0 ."s requ ire 10% paymenl 
& Insur. wf order 
··RS-232 is onliona l ·TRS-80 is a irademark of Tandy Corp. v s41 

NEW PRODUCTS 


Displex Inc. 's ac line conditioner eliminates line noise, power 
drops, and spikes. 

tal data 1 byte at a time, 
outputs single bytes of digi
tal information, or shakes 
hands with external analog 
or digital devices-all from 
Basic. 

The unit accepts up to 16 
inputs from zero to +4.095 
volts through a terminal 
strip on its front panel. It 
provides 12-bit output data 
from its integrating AID 
converter. The terminals 
register + 15 volts, - 15 
volts, and a + 1.22 volt po
tential. Digital inputs, out
puts, and four strobe sig
nals, as well as analog input 
channel 14, are available 
through a 24-pin socket on 
the front panel. 

The Model 100 A/D 
comes with logging and test 
software, a manual with 
program listings, a 40-pin 
ribbon cable for connection 
to the lOO's buffered bus, 
and a plug-in power supply. 

Reader Service v 568 

Programming Book 
Learning and Teaching 

Programming Using the 
TRS-80 Model Ill ($10.95) 
by Nancy Lee Olsen, is a 
no-nonsense course in Basic 
programming that's simple 
enough for novices or 
grade-schoolers to under
stand, yet sophisticated 
enough for teaching pur
poses . 

structure, and Basic lan
guage statements. It also in
cludes a 10-page glossary of 
more than 170 technical 
tenns. 

Learning and Teaching is 
published by Howard W. 
Sams & Co. Inc., 4300 W. 
62nd St., Indianapolis, IN 
46268, 317-298-5400. 

Reader Service v 571 

Catch a Wave 
Displex lnc.'s ac line con

ditioner produces clean sine 
wave outputs by regulating 
voltage and cutting line 
noise, surges, and spikes. 
The units are available with 
l KVA ($775), 2KVA 
($875), and 3KVA ($1,295) 
power ratings for 110 and 
220 volts, 50 and 00 Hz in 
single-phase and three
phase configurations. 

The unit shuts off power 
automatically when voltage 
input goes above or below a 
preset level. Volt meters and 
ammeters are available. 

For more information, 
contact Cliff Danielsen, 
Sales Manager, Displex 
Inc., Alexander Place, Glen 
Cove, NY 11542, 516-671
4400. 

Reader Service v 579 

Brokerage Service 
Via Modem 

Fidelity Investments has 
The book describes how unveiled a comprehensive..,_ • - NORTHERN INFORMATION 

to run prepared Basic cas home brokerage service ... • • TECHNOLOGY CORP. 1E3\ 
sette software, then explains called Fidelity Investor's 

748W ALG(1NUUoN 'W ARLINGTON HTS ll60005 I~\ 
keyboard features, program Express. It lets you trans

312-640~3220 lbdJ 
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FREE 

business software 

directory 
•Radio Shack 's Mod el I. 2. 3 

& 16 

• C l' M: Xerox . A lt o . . . 

•IB M PC & rnmpatibl c~ 

Da ta ba se manager. in tegra ted 
acco unti ng package. invt:mory, 
word prm:c,,ing. and adva nced 
ma iling li st . 

,; 149 

Micro Architect Inc. 

6 Great Pine Ave. 


Burlington, MA 018!}3 

617-273-5658 


THE.BANNER MACHINE'" 
• For lhe TRS·SO I & Ill / IV wi th 32K tape or 48K disk 
• For U!'ie wi th dny Epson RX, FX, or MX wi th 


Graftrax; o r Gemini 10 or 10X 

• Uses dot 9rapnlcs lnstedd of TRS·BO block gr<1phics 
• Menu-driven pro9rdm o perates !Ike a word processor 
• Makes s19M up to ·1OH tall by any length 
• 10 sizes o f letters from 1" to s~ ~ h19h 
• Mono or proportional spacins 
• Au tomdtil cente ring; Ri ght ond left 1ust ifyin9 
• Makes borcier!. of vdri csb le width up to 1 " 


Ordu THE BAHHER MACHIHE'"-$49.95 


.. Cardinal Software'" & 
13646 Je ff Davis Hi9hwoy l•I l'.IJ 
Woodbridge, Virginid 22191 

Order T~ll Fre:e : 800·762-5645 ~ 


V' 335 lnform•l1on, 703·491-6502 ~ 

TRS·BO 

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 

.,. See Lisi of Advertisers on Page 195 

Maxell Floppy Disks 
The Mini-Disks 


with maximum quality. 


,,,. 207 

PACIRC EXCHANGES 
00 Foothill Blvd.. San Luis 
an Luis Obispo. CA 93401 

n Cal. call (800) 592·5935 0r 

805)543· I 037. 

RS232C Computer compatible 
Paper Tape Transmitter/ Model 612 

Stops and starts on character at all speeds, 
uses rnanual con trol or X-on. X-off 90·260 
volt. 50-60 Hz power. 50-9600 baud, up lo 150 
char/sec synchronous or asynchronous; 
gated internal or ex ternal clock. RS 232C. 
current loop or parallel outpu t, reads 5·8 level 
tape, 7- 11 frames per character. even or odd 
parity. Desk top or rack mount. 
Addmaster Corporation, 415 Junlpero Serra 
Drive, San Gat?rlel, CA 91776, (213) 285-1121 . 
Telex 674770 Addmasler SGAB 

F'D r:rr:r1 With 

.D.£1.Ct• ~~~r 
diskette library case 

box of 10 

VERBATIM 

DATALIFE 

51/4" DISKS 

SSDD ..... $24.99 
DSDD ..... $36.99 

CALL(603)239-4274 

PARKER ST. DISKS 
W inchester, N.H. 03470 

COD ~v~1cash only ~ :--, 

"IN 
CRED 
IBLE!" 

1982 
1983 

T ha t's wha t people say to our 
offer of a powe rful data 
ma nageme nt sys tem on 
d iske lle , with ma nua l. 

Winner of 80 Micra's 
Reader\ Choice Awards . 
A I DS-1 11 a llows you 10 ente r. 
organize a nd iso late data . a nd 
print fo rmal reports a nd 
la.bets . It ca n so rt . merge and 
comp ute. with pe rformance 
tha t ma tches software many 
times it 's price. 

$20.00' 
How ca n SotT rends offer a ll 
th is for $20? rrankly 
AIDS- I ll. constantly refined 
si nce 1980. no lo nger 
represen ts o ur most advanced 
tech nology. But it's still being 
e mployed by more than 
10.000 use rs. Once YOU 
begin using AIDS- Ill , yo u'll 
be co nvi nced of SolTrends' 
supe rio r perfo rmance. 
regard less of price . 

To orde r. phone (216) 289
2002 and use your VISA or 
MasterCard . Or send yo ur 
check fo r $20 (shipping 
included !) to SolTrends Inc. 
26 111 Brush Ave .. Euclid. 
OH 44 132. Sorry. no COD's 
or PO's accepted for this 
specia l offer. 

SQFJRENDS 

V' ~92 
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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 a. 

Model 100 ............ call 


Upgrade Kits for the Ill / IV 
controller, power supply and 
40 track drive ...... $369.95 

HARD DISK DRIVES for your TRSBO 
10 Megabyte fixed disk complete with interface . .. ... 
5 Megabyte removable complete and ready to go ... 

PRINTERS GALORE 
EPSON RXSO ... .... $310.00 RXSO F!T .... ... ... 
EPSON FX80 . .. . ... $525.00 FX 100 136 col. ..... 
PROWRITER 8510 .. . $369.00 MICROPRISM 480 . . . 
NEC PC-8023A . ..... $385.00 SPIRIT 80 . . . . . . . . . . 
PANASONIC 1090 ... $299.00 OKIDATA ML80 .... 
GEMINI 10X ... .. ... $285.00 GEMINI 15X .... . .. 

LETTER QUALITY PRINTERS 
ABATI LQ-20P . . . . . . $389.00 DYNAX DX-15 . . . . . . 
BROTHER HR-25 . . .. $750.00 BROTHER HR-1 ... . . 

MONITORS 
BMC 12 inch GREEN. $ 89.00 NEC 12 inch GREEN . 
DYNAX 20 Mhz 80colx25 line GAN or AMBER YOUR CHOICE 

EJB ELECTRONIC SYSTEMS 
2902 Eggert Road • Tonawanda, New York 14150 

(716) 837-9411 

...., 

,_.

$1432.00 
$1699.00 

$380.00 
$665.00 
$495.00 
$330.00 
$266.00 
$408.00 

$440.00 
$600.00 

$106.00 
. $139.00 

~ 114 

Please add 3% for shipping and handling. NY State residents please add 7% 
sa.les tax. FREE catalog with oll orders . 

..................................... 
... ... 


... OMNITEK COMPUTERS INTERNATIONAL, INC. ... 

"' 1300 MAIN STREET TEWJ<SIURY, MASS 01876 

Okl.Uu Mlcrollne lllA................ - ............ - .................................................. 119.00 


... 
"'"' 6. 7-85. -4580 ·' 195 ... 

"' ..."' 

"' Oldd.Wl Mlcrollne lllA.......... ...... ... ..... ... ......... . - .......... .... .... .. .. ... ... ..... .. .........519.00 "' 


"' Oldc!AU Mlcrollne 92 (160 C.P.S.) conespondo mode.... ........................ ......... 4 19.00 ... 


... Oltlc!Au Mluollne 93 ............ .................. .......................... ..................... .......... 689.00 ... 


New IX-80 Pl'lnte<......... ................................................................................... 239.00 


"' 13 " Green Monlt0< ..... .. ..................................................................................... 89.00 ... 


"' B.M.C.13 " Col0<Monlt0< ........................................... ........................ ........ ..... 229.00 ... 


... Epoon fXS0 ... ... .......... .......................................... ............................. ............... 479.00 ... 


... lllkl6100PN&llc:IDAbyWbed.......................... ... ............................................ 459.00 ... 


Columbia (IBM compAtlblc:) .......... ..... ..................................... ... .......................... CAll 


... C..1110< Aclrh P0<1Ablc:, fpoon, Q)(IO ... 


... 40 ttAck economy drtve Powa Supply with c.ue.... ... ................. ............. ........ 169.00 ... 


.,,. T.andon drlYet. with Power SUppty .&nd UM! "' 


... 40tt.ackoinslehe.ad... ... ...... ........ ... ...... .. ........................ ...... ....... ... ... ............ ZZ9.00 ... 


du.al hc:&d............. ..... ...... .. ................... ... .................... .. ......................... 279.00 


... 80 tt.ack olnglehe.ad ....................................... .. ............................................. 299.00 ... 


... dUAI he&d .... ....... ............. ....................................................................... 389.00 ... 


... 5.25" PowaSupply.andc.ue................ ...... .. ........................ .......................... .. 45.00 ... 

"- •IA.SF 40 triack D.D. 5 \4 " new clbk cWve, as Is, "' 
no rctwn......................................................................................................... 89.00 ..._ 

"' S"Powc:<Supply&ndcase.................. ..................................... 75.000< 1010<600.00 '"19 

... <All 10< --D.W. l'rlntc< l'rlces ... 

... Full Commodore Llnc...............................................................................CALL ... 

... fpoonfXIOOPrlnta....................................................................................... $699.00 ... 

... "'
"' OMNITlK COMPUTERS INTI.RNATIONAL, INC. ... 
...._ TRS·60 h c'I rt:'g, lli'dl'mMI< or Tc'lndyCorp rr ic rs Mr for m"'ll ord'r only HRMS · t'9 
.,. Ch,ck . monry ord"' · Mc\Slt'tCMd f'nd Vise\ c\ccrpied r 0 B Trwks.l>ury·lrr1gh1"JI _._
9'a ''"' M1n1mum S5 00 S &. H Mc'\ss. u:sictrnn ~dd S°'c ~"''"s lcU. W r lll' for fR([ ... 

... CATALOG ... 

................................................... 
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NEW PRODUCTS 


act your brokerage business 
from your home using a mi
crocomputer and modem. 

Subscribers can buy and 
sell stocks and options, re
ceive current market infor
mation, maintain person
al portfolios, and lrack 
changes in stock prices. 

A one-time registration 
and user's manual costs 
$195. Connect time charges 
are 40 cents a minute during 

peak hours (7 a.m. to 6 
p.m. EST) and IO cents 
an hour during off-peak 
hours. Commission rates 
are up to 75 percent less 
than full-cost brokerage 
fees. 

For information contact 
Fidelity Brokerage Services 
Inc., 82 Devonshire St., 
Boston, MA 021()<), 800
343-8722 or 617-520-5021. 

Reader Service v 572 

DIFFERENT TRACKI 

Is your computer keyboard suffering from the 
stickies? For lhose of you who can't keep your lunch 
off the keyboard, Merritt Computer Products' Safe
Skin cover ($29.95) protects against spills, dust, ash
es, smoke, food, or any other foreign matter that 
might penetrate delicate keyboard electronics. 

SafeSkin is a clear anti-static polymer cover that 
hugs the contours of your TRS-80 keyboard, allow
ing maximum protection without interfering with 
keyboard sensitivity. 

Contact Merritt Computer Producls Inc. (2925 
LBJ Freeway, Suite 180, Dallas, TX 75234, 214-942
1142) for more details. 

Reader Service v 580 

New Products listings are based on information 
supplied in manufacturer's press releases. 80 Micro 
has not tested or reviewed these products and cannot 
guarantee any claims . 

http:1010<600.00
http:PowaSupply.andc.ue
http:olnglehe.ad
http:40tt.ackoinslehe.ad
http:B.M.C.13


•••• • • 

•• 

CIRCUIT

. . 

DESIGN 

MADE EASY 


Use your microcomputer and Programs for Elec

tro11ic Circuit Design to help you select the correct 

value for each component in an electronic circuit. 

The programs are adaptable lo most microcomputer 

systems and are also available on disk for the Apple, 

IBM PC and TRS-80. The thirteen pro!:,>Tams can be 

used individually, or they can be combined, using a 

master menu, as exvlained in the book. 


Topies covered include: 
• 	 resistor, capacitor and inductor circuits 
• 	circu it~ that have comuinations of resistors, ca

pacitors and inductors 
Programs for• 	series and parallel circuits Electronic

• 	 voltage dividers Circuit 
• 	 im pedance and frequency Design 
• phase angles 

• operational amplifiers 
 •.-..:a•-
• 	 transistor circuits ••••••;; 1111• 

• -~V!lllU :: Jlll •l'rngra111s for Elect r<mic Circuit 
I rl!! l!i 'll: Wll 

Dc~·ig11 	 - - .,;;· n;'. ':<i, _U 
·=·"' "llilDavid Leithau.<;er 

$ 14 .95 ISBN 0-88000-068-9 
~Dflcover 7 hy 9 approx. 100 pp . 1984 BK7400 

Buuk and Disk Package; $24 .97 

Apple 11. II + . li e CC74001 L ISBN 0-88006-079-4 

fBM PC CC740012. ISBN 0-88006-080-8 

TRS-80 Model I/I II CC740013, ISBN 0-88006-08 1-fi 


To 11rd.-r. m ll toll -fm: l -SfKJ-258·5'173 for credit card orders. Or mail vour 
ordl'r wirh clu~ ·k or money order or complete credit card informatioii to: 
\\'a~ ·m· C r«•n Brn1k,, Hctail Sall!<. Peterborough , NI-I 0.3458. Plca.<c include 
$ 1.!"10 for th<- fi r>t ikm and $1.00 for each ndditional item for shipping and 
hand l in~. \\"aync C rt'Cll Book< an• <1 ls11 availahlt: in book stores. Orders are 
1>ayahl'" in U.S. d11lla r> only. Plcu.-;c allow -1 - 6 W l'Cks for delivery. Dealer in
q11iri1 ':\ i11\ it1:d . ......68 

---------------------"""".'-, 
Send me copies of Programs for Electronic Cin1iit Desig11 I 
(nK7-100) at $14 .H5 each. Send me packages for the Apple I 
II . II Plit<. lit· (CC740Ull ): packages for the IBM PC 
(CC74001 2): packages for the TRS-80 Model I/Model III I 
(CC740013) at $24 .97 e.ach. Shipping and handling i.s $1.50. for the I 
first item; $1.00 for each additional item . I 

ICard #--- ---- - Expiratio11 date _ _ _____ _ 
I 

D µaym c nt enclosed D MastcrCard D V.isa D Am . Ex . I 
Signature __________________ _ _ _ I 
Name_ ____ _____ ____________ _ I 
Address._ ______ _________ _ _ _ ___ I 
Cily___ ___ ____ _ State ___ Zip _____ I 

I 
Wayne Creen Books. Peterborough , NH 034.58 34788P I 
-----------------------' 
~ See List of Advertisers on Page 195 

• 	 Powerful Disk Formater 

menu driven with help command for the novice 

short cuts for the experienced user 

self boolinl), does not require DOS 

simultaneous Hex and ASCII displ ay 


reed~ SD, DD or Mixed Density with auto density detect 

reeds single or double sided, 5 1/4" or 8" disks 


YOU CAN NOW 

Rr.ad, e iJit, wri te and step lh rough secto rs 


und tr olck~(including inlmm;1llon belwt:t:n secton) 


Ouplic3te most CP / M• • disks fo r olhcr P.C.'s 

Duplicct l c st andard fo rmat, c;peciol lormat 6 data disks 

ldc nlil y prot ec tion secret'> and create your own schemes 

H.eod lr arl( i"ICSdress; :,c c ac t ual t rucSc ond sec t or numbers 

Rc,wi1 CRC e rro rs 
(11.chongs d :i tn addr ess m at ks 

rorm~ I l'ZO . Z'.>6 , $12 or 1024 byt e o;;ectors 

Inter fQCc wit h Moni tor / Dis;lssemble r 

Anal yze unkno wn DOS syst ems 
..... 265Wr i l l' o;pecia l trat:k~; ma'<c protec t ed disks 

P rint video &)play througt-i HS232 or rmrallel purl 

ANO MORE 

INTRODUCTORY OFFER $33.50 .VISA 

for unprotected di sk and J1-page manual 
(615)1182-2007 

Tennessee residents include 4.5% sales lax RIDGE- TEC, INC. 
. for personal checks allow 2 weeks 740 Robcrbville Road 

Specify TRS-80• model I, Ill, or 4 11 1 Oak Ridge, TN 378JO 

• TR5-00 trademark T ondy Corp. ..CJ-J/M trademArk Dlgltel Re:..ea1ch Corp. 

PRINTE SALE 

$189

ML 80 Features 
• 80 cps. un idirecttOn<!l printing 
• 80 columns standard. 


132 condensed 

• TRS-80 character set 
•Graphics 64 block shapes 
•Long-hie, 7·pin print head. 


warranted for one full year 

•Friction & pin paper feeds 
•Pa rallel Centronics interface 

OIQDATA 
$UNLOCK SYSTEMS 
4217 Carolina Ave. 
Richmond, Va. 23222 

ADDITIONAL PRINTER SPECIALS 
Epson Okidata Brother 15 $479 Citoh 8510 $359 
RXBO $299 ML82 $349 Brother 25 739 Citoh FlO 1099 
SOFT 369 ML83 569 Gemini l OX 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 coos 
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-Load 

8 0 


If you have questions 
ahnut the programs on Load 
80, call Keith Johnson at 
603-924-9471. 

If y ou have problems with 
your Load 80 subscription, 
write to ! .ori Eaton c!o 80 
Micro, Rte. JOI & Elm St., 
Peterborough, NH 03458. 

July 1984 Load 80 Directory 

Article 

Side A 

-··-
Drawing Boards 
In rhc Markerplace 
Bugs rrom Ourer Space 
Bugs from Outer Space 
The Stripper 
Projecr 80 
Project 80 
Prujecr 80 

Side B 

The Next Step 
The Next Srep 
The Ncxr Step 
B.B.S . Express Ill 
R.B.S. Express Ill 

**SPECIALS.. 
Redevelopmcnr Program 
April 1984, 80 Micro 

Load 80 to Radio Shack 
April 1983, 80 Micro 

Cnsselle Disk 
P.age File Spec File Spec Comments 

-A TITLE/BAS Basic 
64 DRAW DRAW/ SRC EDTASMt 
82 B TRADE R/BAS Basic 

103 TEXT5A TEXT5A/SRC Ed/ /\sm 
103 TEXT5B TEXTSD/ SRC Ed/ Asm 
115 STRIP STRIP/ CMD Sysrem 
142 RTCLOC CLOCKl / SRC Ed/ Asm 
142 c CLOCK2/ BAS Basic 
142 TJMSER CLOCK3/ SRC Ed/ Asm 

170 # LISTINGJ i SRC EDTASMt 
170 H LISTINGl/BAS Basic 
170 # LISTING3/BAS Basic 
152 LISTIA LISTI /SRC EDTASMt 
152 LIST2B LIST2/SRC EDTASMt 

%# CONVRT/ CMD System 

404 F L80TORS/ BAS Basic 
(see TITLE/ BAS for instructions) 


t F.OTASM i a trademark of Radio Shack and refers 10 their product. 

#These programs are not available on the cassette. 


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 c ircuit 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. 

MAYDAr• UNINTERRUPTIBLE POWER SYSTEMS 
BY SUN RESEARCH 

Available in 150, 300 , 600, 1000 and 1500 VA Capacities. 

Call 1-603-859-7110 

MAYDAY'" Division 
SUN RESEARCH, INC. 
Old Bay Road 
Box 210 


..... 285 
 New Durham , N.H. 03855 

- . .-• 
~·• 

MAYDAY+ S 

• 
-·-· --·-•

• 

• 

~,./ 
; · ·~ 
..~.... 

·[] 

I 

. .•••• 
. .••••• 
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FREE--TRS-80 Mod !,Ill & 4 
programs supplied on DosPlus 
(minimum system). Complete 
DosPlus also available. 

ERSABUSINESSTU Series 
Each VERSABUSINESS module can be purchased and used independently, 


or can be Jinked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES"' $99.95 VERSALEDGER 1r• $149.95 
VERSARECBVABLES'" is a complete menu-driven accounts receivable, invoicing, and VERSAi..EoGER Jr• is a complete accounting system that grows as your business
monthly statement-generating system. It keeps track of all information related to who grows. VERSAl.EOGER II"' can be used as a simple personal checkbook register,owes you or your company money, and can provide automatic billing for past due ac· 
counts. VERsARECEIVAllLES- prints all neces~ statements, invoices, and summary expanded to a small business bookkeeping system or developed into a large 
reports and can be linked with VERsAl...EDGER IP and VERSA!NVENTORY'". corporate general ledger system without any additional software. 

• VERSAlEDGER ir• gives you almost unlimited storage capacity
VERSAPAYABLES1 $99.95 (300 to 10,000 entries per month, depending on the system),• 

l{ERSAPAvABLES- Is designed to keep track of current and aged payables, keeping you • stores all check and general ledger information forever, 
•!) touch with all information regarding how much money your company owes, and to • prints tractor-feed checks,whom. VERSAPAYABLES'" maintains a complete record on each vendor, prints checks, 

• handles multiple checkbooks and general ledgers, check registers, vouchers. transaction reports, aged payables reports, vendor reports, 

and more. With \IERsAPAYABlES'", you can even let your computer automatically select • prints 17 customized accounting reports including check registers, 

which vouchers are to be paid. balance sheets, income statements, transaction reports, account 


listings, etc .VERSAPAYROLL'• $99.95 
VERSAPAYROll- is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati· 
cally, or the operator can intervene to prevent a check from being printed, or lo alter 
information on it. If desired, tolals may be posted to the VERSAl...EDGER II"' system. 

VERSAINVENTORY"' $99.95 
VERSAt-IVENTORY'" is a complete inventory control system that gives you instant access 
to data on any item. VERSAINvEITTORY" keeps track of all information related to what 
ilems are in stock, out of stock. on backorder, etc .. stores sales and pricing data, alerts 
you when an item falls below a presel reorder poinl , and allows you to enter and print 
invoices directly or to link with the VERSA RECEIVABLES'" system. VERSA INVENTORY"" prints 
all needed inventory listings, reports ol items below reorder point, inventory value re· 
ports, period and year-to·date sales reports. price lists, inventory checklists, etc. 

VERSAl..EDGER II'" comes with a professionally-written 160 page manual de· 
signed lor first-time users. The VERSAl..EoGER II'" manual will help you become 
quickly familiar with VERSAl..EoGER Ir", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
E'vm VERSA BUSINESS .. module is guaranteed to outperform all other co[SStit ivc systems, 
etnJ al a frac tion of their cost. Ifyou are not sntjsfied withany VERSABUSIN "'module, you 
may re tum it within 30 days for a refund. Manu.US for any VERSA BUSINESS .. module maybe 
purche.xd for $25 each, credited toward a later pu rc hase of that module. 
All CP/M b.:iS<?d Computers must be equipped wi lh Microsoft BASIC 
(MBASIC or BASIC-80) 

To Orde{: 
Write or call Toll-free (800) 431 -2818 ,....g 
(N.Y.S. residents call 914-425-1535) 

• add $3 fo r shipping in UPS or""• • odd S5 to CANADA or MEXICO 
• add S'1 for C.O.D. or non.UPS areas • add proper postage elsewhere 

DE/\LER INQUIRIES WELCOME .,,.... - ~ 
All prices and specifications subject to cha~ / Delivery subject to ava.11ability.;o N. PASCACK ROAD, SPRING VALLEY,N.Y.10977 

TRS·BO trademark T•ndy Corp. · APPLE trodemark Apple Corp. -IBM PC trademark IBM Corp. · OSBORNE trad•mark O•borne Corp.. XEROX trademark Xet0x Corp.. KAYPRO tradomark Non·Linear 

Syst•ms, Inc. . TELEVIOEO trademaJk Televideo Sy:;temo, Inc.· SANYO trodemark Sanyo Corp. NEC h'ademork NEC Corp.· DEC trademark Oigit..J Equipment Corp.. ZENITH tr.>demark Zenith Corp. 


TI PROFESSIONAL COMPUTER trademark Texas lns1rumen1s. Inc.· SUPERBRAIN trodel11Mk lntertec Corp.· CP/M lrademllrk Oigit..J R~arch . EPSTON trademark Epoon Corp. 




THE BEST TUM MONEY CAN BUY. 

When you consider performance, 
price and compatibility nobody 
beats the Team computer from 
LNW. You get more memory and 

over 50% higher performance 
than a TRS-80'.!> Model 4. And, 
comparably equipped, LNW's 
Team costs hundreds of 
dollars less. 

Everyone can play on the 
same Team. 

compatibil ity with the IBM® PC 
than the Tandy 2000 offers. 

At a remarkably low price. 

If you're not convinced yet that 

Team is the computer to buy, then 

just look at the numbers. The 

suggested retail price for the key


board/CPU, dual disk drive, With the incredi
12" monitor, CP/M® 2.2 and bly versatile Team 
DOSPLUS 4 is only $1,995. computer, you 
Or 51,395 if you already own can upgrade to 
drives and a monitor. Which super perfor
is why, quite frankly, we don't mance while 
think anybody can beat maintaining com

patibility with Models 1, 3 and 4, 
and CP/M® software. In addition, 
with Team's optional 8088 co
processor and monochrome 
adapter, you get much greater 

· MS-DOS opt ional with 8088 co-processor. 

LNW'sTeam. 
For more information, call or write: 

l.N\\' C:CMP\Jil:I~ .,3, 
2620 Walnut, Tustin , CA 92680 
Telephone: 714/544-5744 
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