


likesuperscript and subscript. toAdot name just two. 
. Now,wi th all.this high-speedmatrix printer performance ,you ti expect the 

lmagewriter lo make the Devil's 
Own Noise. It doesn't. ln fact. 
the lmagewri ter i ·specially 

thatWill 
' 

constrncted - with overlaidnnprove your 
I / ea ms and special souncl­rmage. deadeni ng materials - Lo ach ieve 

a remarkable 53 d!3. How loud is a 
remarkable 53 dB~ You'd makeleet the Apple• Image­

more noise if vou read this aloud.writer. the newest dot matrix 
The lmagewriter even has quietpri nter for your Apple i:e1'Sonal 

~oocl looks,since we designed it toComputer. 
look li ke the re ~t of theApple Fam il y.And with all that it has 

.-------- - -----'------- Yet even with allgoing for it, just maybe the 
best dot 1rnmix printeron "PLEPRFSENTS T itsimprovemen~.

EIMAGEWRITER APPLE PR the lmagewriteris a 
Take legibili ty, for 

the market. 
ESENTS THE 1MAGEWRITER APPLE PRESEN better deal than anv 
s THE DllliGEllRIT ER N'f'l E PitfSE NTS THE DllliGEllRITER N'f'l other clotmatrix prfnt­instance. 

er \ i th comparable The lmagewriter crams 
140 x160 dots into each performance. Arni youcan print that. 
squ~re inch. So you get text 
that ·highly readableand high ---­
resolution graphics, besides. 

And is it fast. 
The ImagewTi Lercmises 

at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 1 

It's even faster \ 
printinggraphics. 180 
characters persecond, 
to be exact. 

What's more,the 
graphics dump is up to 
60% faster than other 
comparably priced dot matrix 
printers. And that makes the 
lmagewTi ter fast enough to 
handle tl1e Lisa'." 

Yet it's just as at home with an 
Apple mor Apple lie. Thanks to Apple 
soft.ware experts who designed the 
control e le~lron ics to give the Image­
writerperfect corn patil)iIi ty. Not to 
mention some special capabili ties 

(-
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Charge! 
Go out there and get the Apple 

l~rsona l Computer System you 
really wan t. Now. Withou t l a~~ng OU! 
your extra cash.Wi thout t)~ng up 
vour other lines of credit. With the 
Apple Carel. The on Iyconsumer crecl it 
card reserved exclusively for the 
purchase of Apple Computers, peri­
pherals and soltware. 

Li ke all our products, it works 
simply: 

fill oul an application (short, to 
the point and annotated in English) 
al an authori zed Apple dealer 
honoringtheCard. Yoursalesperson 
will call in the application and in 
most cases get an approval foryou 
right on the spot. 

You can then take ~1our Apple 
svstem home. Youdon' teven have to 
\vai t for theCarel; we'll mail it out 
to you. And by the time y0t1get it, 
you' ll probably be we ll into doing 
whatever rou bought )'Our Apple 
S\'Stem to do. 
· There i no annual fee for the 

Card, although a couple of restric­
tions do appfy_ The fi rst purchase 
must incl ude an Ap/1le ~rsona l 
Computer and you iave to put 10% 
down. And subsequent purchases 
need to be at !east SIOO if made with 
the Carel. Oh, ves - vou 'll also have 
a credit limi t.· · 

When you use the Apple Carel to 
make add itional purchases, all you 
have to do Is show theCard and sign 
the invoice. ~11s long as i(s within L 

vour credit lim it , ot course. Our 
dealers get a li ttle nervous when 
someone , igns fo r half their inven­
tory. '!'ou understand. 

Yoti"l lalso receive monthly 
statements that include the latest 
purcha. es, cred it ava il able, and the 
minimum paymentclue. You·1 1also 
be happy to ~ now Apple Card credit 
terms :ire aflordable and the pav­
rnents can be spread out. It 's ail ' 

spe lled out foryou 
at the time your Card 
is approved: 

So stop by a participating 
au thorized Apple dealer and get 
an Apple Carel. Just thinkof it as 
credit where credit is due. 

Give your floppy disks the boot. 

We call it the" ll opp\'disk 

shuffle.· · It happens whel1 you have 
two or more, ohwai·e program on 
fl ogpies and you need to work with 
both.What do you do? You put one 
disk in. boot it, do your work, take it 
ou t, pul the other disk in. boot it, 
do yourwork - youget the idea. 

Well. you can stop shu fil ing any 
li me now. 

Thanks to a uni que newsofi­
w~Lre program called Cata lyst™ from 
Quark, Inc. Specially designed for 
your Apple ll landProhle"' hard disk. 

Catal)·:t allows vou to take a 
wide variety of softw;u·e programs 
and store themon vour ProFi le. Once 
they·re on your Pro,Fi le. you just 
select the program you w<ml from the 
Catalyst menu that appe<u"S on your 
moni tor - th en Catalvst does the 
rest. You 'll never have io boot those 
programs again. 

What kinds of program, will 
work with ProFileand Catalyst? 

Almostanythi ng wri tten for the 
Apple Ill incl udinR copy-protected 
programs li ke VisiCa lc ~ Quick File''' 
am\Ar.pie Writer III. Or language.s li ke 
f~lSca .BASIC, or COBOL 

And once vou've loaded these 
programs into ~'OLtr Profile, the only 
disketteyou may ever need is the 

· Catalyst. 
So if you have an Apple Ill and a 

ProFi le and more floppies than vm1 
care to fli pth rough, get yourself a 
Cata lyst And boot those di ks forgood. 

""yileC1mi/1U.',., f,, 1• . J0525 .11urumJ.-lt t' 0~1~·-rtt rm. C4 9)0!~ for tf]1• m'1biim;Lvf.~rf1l1 · 1 l1 .1hrn1'itri ":lt_1 ·011 ,oJ/ (800) 5:U~ - 9696. / 11 i~mu~ /11 .'111 (800) !68 -7796 or(ROO) 2{~ -7637. ID J<~~3 .1'{¥Jl1 · fmnp111t or /J rl · 

\'"151c.Jc IS 0!Mime>: of \'•~""'1>· In~ C:1.1:u1>1 " ' ~·k1TIJr\; nf Quork Inc ~'(li e. Ul< olj'fll< 1.,, , ,, C)uKk me .111d f1t•111e ·" " (l',IJ«urnk.«>f ·'i"lf'I·· i:uri~• llcr 11.r 
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Cover Story 
30 The Apple Macintosh Computer by Gregg Williams I The firm that brought forth 
che Lisa now offers mouse-window-desktop technology jn an under-52500 system. 

58 An Interview: The Macintosh Design Team by Phil Lemmons I The "wizards" 
behind the Macinrosh discuss the design goals and philosophy thac influenced the develop­
ment of Apple's new computer. 

Columns 
88 Bulld the Circuit Cellar Term-Mite ST Smart Terminal, Part 2: Programming 
and Use by Steve Ciarcia I The supplied standard control software supports severa l 
character attributes and various configuration options. 

113 User's Column: Chaos Manor Gets Its Long-Awaited IBM PC by Jerry 
Pournelle I Of mice and men. Eagles. Shirley. the or· mailbag. and much more. 

147 BYTE West Coast: A Business Computer, a Business Program, and More 
on Voice Recognition by Ezra Shapiro I Recent developments on the computing scene 
raise some questions about perceived industry trends. 

Themes 
158 Benchmarks and Performance Evaluation by Bruce Roberts I This month's 
articles discuss benchmarks. their limitations, and alternative methods of produce evaluation. 

160 Don't Bench Me Jn by Jerry Houston I Benchmarks are a popular way ro com­
pare both hardware and software. Bue how meaningful are they? 
168 Beyond MIPS: Performance Is Not Quality by John M. Carroll and Mary Beth 
Rosson I Two users observe rhat there's more to overall system quality than speed of 
operation. 

175 Software Performance Evaluation by Brian Boyle I This article presents some 
helpful guidelines borrowed from a successful hardware modet. 


193 The Art of Benchmarking Printers by Sergio Mello-Grand I An exhaustive set 

of benchmarkS helps you determine how fast your printer really is. 


218 Benchmarking FORTRAN Compliers by Avram Tetewsky I The author offers 
insighrs into dererminlng which compiler creates the fastest code. 


2 2 7 Benchmark Confessions by Peter Marv it and Mohandas Nair I Understanding 

the background and intentions of benchmarks is the l<ey to interpreting the results. 


2 3 5 The Word-Processing Maze by Andrea Lewis I How to find your way through 

all those " new·· features. 


243 Evaluating Word-Processing Programs by Arthur Naiman I A 100-point 

checklist simplifies rhe decision-making process. 


Reviews 
251 Reviewer 's Notebook by Rich Malloy I A plotter from Hewlett-Packard. a Man­

nesmann Tally printer. and two software packages for the IBM PC are featured in this 

month's notes. 


252 Prooos by Rob Moore I Apple Compu ter presents a powerful new operating 

system for Apple II computers. 


267 Knowledgeman by James W Walker I A new. fully integrated management 

system offers full database and spreadsheet capabilities in one package. 


278 The IBM CS-9000 Lab Computer by Thomas R. Clune I A closer look at IBM's 

"other" microcomputer. 
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292 The Rlxon R2f2A Intelligent Modem by Chuck Weger I This dev ice can 
emula te rhe Hayes Smartmodem and do a few ocher tricks besides. 

303 Savvy by Peter v Callamaras I This easy-to-use system actually learns from you. 

308 The Micro-Sci Gameport Ill for the Apple Ill by William J. Purpura and Paula 
K. Purpura I With this card in place. your Apple HI can run most Apple II game software. 
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a key feature of the new Lisa. 
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Christian I A rook at Pascal/MT+86 and Pascar-86 shows you how to evaluate these and 
other compilers. 

370 Writing Device Drivers for MS-DOS 2.0 Using Tandon TM100-4 Drives by 
J. Eric Roskos I The increase in flexibility can be wo.rth the added effort. 

383 Deciphering Word Games by M ark C. W orley I Two BASIC programs can help 
you solve oyptograms and anagrams. 


388 Five Orlglnal Graphics by Robert Sussman and Ted Sussman / Improving on 

the Spirograph. 


395 Bubbles on the S-100 Bus, Part 2: The Software by Louis Wheeler I Making 

Micropolis MOOS and CP/M work on a bubble-memory board. 


416 Calculatlng Overhead Costs by Computer by G. Truman Hunter I A simple. 

foolproof arithmetic procedure derermines the disrribution of indirect costs quickly and 

accurately. 
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Editorial 

- - - - --- .-

The Compatibility Craze 

American history is dotted with inventors-from Thomas Edison to the 

Wright Brothers-who could not have succeeded withou t substantial innova­
tion . Indeed , the Wrights had to discard most of the recorded experience 
of others who had gone before them in nonpowered flight; they truly had 
to pioneer in propuhon, aerodynamics, and aircraft piloting. 

Ors. Shockley, Brattain, and Bardeen revolutionized the world of electronics 
with their invention of the transistor 36 years ago-an invention that spawned 
an era of innovativ solid-state design in a range of products from radios 
to computers. But th world of personal computers doesn't appear to be 
characterized by innovation today. Instead, the personal computer market 
seems to be shadowed under a cloud of compatibility: the drive to be com­
pati ble with the IBM Personal Computer family has assumed near-fetish 
proportions. 

The compatibility craze was evident everywhere at the recent Comdex show 
in Las Vegas. Billboards outside the convention center and booth personnel 
inside proclaimed how closely the company's products imita ted the IBM PC 
family. That kind of imitation is inevitable in the light of the phenomenal 
market acceptance of the lBM PC. 

We devoted the theme section of last November's issue to the IBM PC and 
it clone because a growing fraction of our readers own or use such 
machines. Unavoidably, we took some heat from some of our more vocal 
readers who regret IBM's strong emergence in the PC market . Some of those 
readers sounded a concern wj th which we heartily agree: that IBM's burgeon­
ing influence in the PC community is stifling innovation because so many 
other companies are simply mimicking Big Blue. 

Innovation usually prospers in companie that respect the role of research 
and development and which fund R & D appropriately. Most large com­
panies recognize that R & D eventually leads to innovative products that will 
enhance revenues and profits, but large companies also have a built-in iner­
tia that militates against the risk-taking associated with unproven new 
products. 

Few companies are in a stronger position to foster innovation than i IBM, 
w hich has long recognized and generou ly sponsored R & D. We urge the 
company, therefore, to encourage the migration downward to its personal 
computer families of innovative developments that often find their first prac­
tical application in larger computers. Such developments could soon include 
flat-screen displays, half-megabit RAMs, and office-by-example (OBE) 
softwar . 

We also urge ventw-e-capitaJ organizations to include innovativeness \n their 
checklist of attributes when they are approached by those with ideas who 
need financial backing. Often the people wi th such ideas have run into the 
no-risk inertia of a large corporation, become frustrated with that environ­
ment, and have founded successful new companies with the help of backers 
who are willing to take risks. 

We believe innovation has kept U. S. industJy competitive in world markets 
until the recent emergence of keen foreign competition in such basic indus­
tri s as ste l and autos. And we believe it will be innovation that keeps the 
U. S. knowledge-based industry competi tive in the years to come. 

- Lmurence /. Cum111, Editor in C/1ief 



HowCromemco p 
you into the 

state of the art. 
Cromemco offers you the most 
complete line of S-100 boards and 
peripherals in the business. These 
boards use the new IEEE-696 state-of­
the-art standard. One-stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 
hundred, exactly the way you want. 
and upgrade existing systems with a 
simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds : the 

68000 and the Z-80A microproc· 
essors on the same board. It's the 
easiest way to move into 68000 per­
formance and still use your existing 
8-bit software. Or use Cromemco's 
Z-80A CPU board or our Z-80A-based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well-known SDI 
High Resolution Color Graphfcs board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C·NET) to our 
wide variety of general purpose inter­
face boards. And you can put them in 
one of our 8-, 12-, or 21-slot card 
cages with our 12 amp PS-8 power 
supply to get your system into opera· 
tion fast. 

We have over 30 S-100 boards to 
fil l your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in· 
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 
Tel : (415) 964-7400. In Europe: 
Cromemco A/S, Vesterbrogade lC, 
1620 Copenhagen, Denmark. 

In the U.S .. contact your local 
Hall-Mark or Kierulff distributor. 

Cromemco 

Circle 97 on inquiry card. 
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BUYA CHAMELEON. 


The Chameleon by Seequa does everything an IBM 
PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM software 
like Lotus® 1-2-3 '" and Wordstar. It has a full 83 key 
keyboard just like an IBM. Disk drives like an IBM. And 
a bright 80 x 25 character screen just like an IBM. 

But it's not just the Chameleon's similarities to the 
IBM that should interest you. Its advantages should, too. 
The Chameleon also has an 8 bit microprocessor that 

DYTE Februal)I 1934 

lets you run any of the 
thousands of CP/M-80 programs available. It comes 
complete with two of the best programs around, 
Perfect Writer 'M and Perfect Cale."' It's portable. And 
you can plug it in and start computing the moment 
you unwrap it. 

So if you've been interes ted in an IBM personal 
computer, now you know where you can get one ror 
$1995. Wherever they sell Chameleons. 

The Chameleon by 

SEEQUA 
COMPUTER 
CORPORATION 
8:105 ·r.,1 graph Road 
Odenton, MD 21113 

for U1e location of the Seequa dealer nearest you, 
call (800 638-6066 or (301) 672-3600. 

Circle 329 on Inquiry card. 6 



Staff·wri\lcn highllght!i of late developments In the microcomputer Industry. 

COMMODORE PLANS UNIX-LIKE OPERATING SYSTEM FOR ZBOOO·BASED COMPUTER 

Commodore announced that it will include t he UNIX-like Coherent operat ing system in a new series of 
ZBOOO-based computers. Scheduled to be forma lly announced in M ay, Commodore's new compurer will 
be called the Next Generation and will include 256K bytes of RA M and one or t wo f loppy-disk drives at 
a price the company says will be much lower than any comparable syst em. 

All of Commodore's previous computers have been based on variations of the 6 602 microprocessor 
developed by Commodore's MOS Technology division. Commodore has a license to manufacture Zilog's 
ZBOOO processor. 

BOOST IN IBM PRODUCTION COULD SPEU PROBLEMS F01' CLONE MAKERS 
In a December speech, IBM senior vice-president Allen Krowe told securit y analysts that production of 
the IBM PC wlll increase as much in 1984 as h did in 1983. Such a dramatic increas;e in production of 
the PC could create problems for smaller compute1 companies using tlie same parts. 

Intel Corp., maker of the 8008 central processor used in the IBM PC and most PC-compatibles, 
doesn't expect any major problems with that part. although both Intel and Advanced Micro Devices are 
pushing back their delivery schedules for companies ordering the 8088 and 8086. Intel was less 
positive about production of the 8088·compatlble 80186 processor, which runs fast er than the 8088 
anr1 elim inates the need for several peripheral chips. Many computer makers have chosen to use the 
80186 because of Its speed and economy, but Intel expects to ship only about a million 80186 chips 
this year, although it predicts that demand will be between 3 and 4 million. 

Advanced Micro Devices. which has e technolagv exchange agreement with Intel, wl fl also produce 
the 80188 later this year. The company would not predict how many It will ship, though l t plans to 
double production of the 8088. 

DIGITAL RESEARCH, ZILOG, AMI AGREE TO PUT PERSONALCP/M ROM ON Z80 CHIP 
Digital Research 's ROM~based Persona l CPIM opera ting system w ill be Included on some versions of 
Zilog ' s Z80 microprocessor. according to an agreement betw een those two companies and A merican 
Microsystems Inc., which will be the first Lo make and sell t he chip. A lthough no pricing has been 
announced yet, bundling Personal CPIM on a 280 chip will probably result in tess expensive home 
computers . Digital Research plans to collect a smaller royalty for CP/M on each chip than it would 
otherwise charge , in consideration of the large number it expects will be sold, 

SEAGATE AND VEllTEX UNVEIL rOO·MEGABYTEHARD DISKS 
Seagate Technology introduced Its firs t 8-inch Winchester disk drive, with 10 2. 1 megabytes of 
storage. Previously , Seagate made (inly 5 Y· · lnch Winchester drives. dominating that product market , In 
large quantities, the company's 8-inch drives will cost less than $150 0 without a controller. 

Vertex Peripherals announced a 100-megabyte 5 ~4-i nch W inchester disk drive that will sell t o 
manufacturers for about $1700 in large quantrties. Vertex , which also makes 30·, 50-, and 
70·megabyte 5 Y4 -inch Winchesters, plans to announce higher capacity 5 ~ · inch drives t his year. 

INTEL INTRODUCES 64K·BrTE CMOS RAMS 
Intel ts beginning full production of 64K-byte CMOS dynamic RAM chips this month. Because the chips 
require less power than conventlonal memory devices, they will probably be userl firs t in battery· 
powered portable computers. Intel expects to produce the chips in very large quantities at prices only 
slightly higher than conventional NMOS dynamic RAM s. 

KEY TRONIC LICENSES NEW MOUSE TECHNOLOGY 
Kev Tronic Corp. has licensed the solid.state mouse technology developed by Display Interface 
Technology. Key Ti'onic had previously been considering use of the Summagraphics opt ical mouse but 
now says the solld·state mouse is superior. The company will sell two versions of the mouse to both 
manufacturers and end users: an RS-232C version will retail for $ 226, and a version to add to some 
Key Tronic keyboards willl se ll for $184, beginning In Aprll. 



MICROBYTIS ---------------------------------------------­

THE MAIKETPl.ACE 18 FLOODED WITH NEW PORTABLE COMPUTERS ••• 
Several new portable and transportable computers have been Introduced recently. ViaUlll Technolo91ea 
unveUed the Commuter, which Includes a slngle 5 ~ -inch disk drive, 128K bytes of RAM. and MS-DOS 
2.1 for $1 995. . .. ACT has brought its British-made Apricot computer to the U.S. The $3100 
computer includes 266K bytes of RAM, two 3 Y2-lnch disk drives. a two-line LCD on the keyboard , and 
a 9·1nch monitor .... CompuSource Inc. introduced the Abacus, a $2045 portable computer that It 
nya can run most IBM, Apple , and CP/M software ..•. Morrow announced a portable version of Its 
Micro D.cislon computer. The Portable MD3 includes 64K , two 5 ~-inch floppy-disk drives, and a bullt· 
In monitor for $ 1899. Morrow also introduced an 8088 coprocessor board for the ZBO·baaed Micro 
Declsion computers .•. . Televldeo Systems introduced three new computers that It says are 
compatible with the IBM PC . The TPC II , a portable, and the Tele-PC 1605, a desktop computer, 
include 128K bytes of RAM, two 5 ~ ~inch floppy-disk drives, and a monitor for $2996, The Tele-XT 
1806H replaces one f loppy-disk drive with a 1 O·megabyte hard disk and comes with 256K for $4995 • 

• • • AND WITH NEW DESKTOP MACHINES 
181evldeo Systems also unveiled a ZBO-based four·user system that costs $6600, With a 10-megabyte 
hard disk and one terminal, the basic TS-804 sells for $4495. . .. Handwell Corp. introduced a 
computer that it says is operationally compatible with the IBM PC. With a color display, two serial ports, 
one parallel pon, and one floppy-disk drive, the Handwell PC will sell for $1996 . . •. Logical Bu1tness 
Machines introduced the L-XT, a $5985 computer that includes a 10-megabyte hard disk, 192K bytes of 
RAM, and Logical'& Natural Language environment . .. . Computer Designed Sy1tem1 Inc. unveiled the 
Adviser Micro Plus, which includes a built -in dot-matrix printer, one 5 14-inch floppy-disk drive, and a 
Z80 processor for $1996. The computer is also available with 68000 and 8086 processors for 
$4995.. • . Kaypro brought out the Robie, a desktop version of its Kaypro 4 portable computer that uses 
t wo Drivetec high-density 6 %·Inch disk drives. With 6.2 megabytes of floppy-disk storage. the Robie 
will sell for $2295. 

NANOBYTES 
Apple Computer Inc. lost a copyright suit against an Australian computer dealer that sold the Taiwan 
made Wombat computer, an Apple-compatible machine reportedly selling for about one-third of the 
Appia's price. Apple was told by an Australian federal court that computer ROM programs are not 
literary works and couldn't be protected by Australia's copyright laws. - .. Digttal Equipment Corp. has 
unveiled its DECtalk voice synthesis module. a $4000 system that reads standard ASCII text. OECtalk 
attaches to an RS·232C port, generates high-quality speech, and Includes heuristics that enable It to 
guess, for example, whether "St." stands for " Street" or "Saint". .. . Canon U.S.A. has announced an 
elght-page·per·minute laser-beam printer. The printer, which will be sold only to other manufacturers. is 
expected to retail for about $3000.... Bank of America has announced HomeBanking. a service 
available to northern California customers using a terminal or home computer, for $8 per 
month •.•. American Micro Products has introduced a $99.95 MVP FORTH compiler for the TRS-80 
Model 100 portable computer •. .. Gold Hill Computers Inc. introduced GCLISP. a $376 LISP Interpreter 
for the IBM Personal Computer .. . . M icro .Software lnternat lonal 's PractiCalc II , a $69 spreadsheet 
program with some database-management features, is available for the Apple II. .•. Nat ional Mlcrow1re 
has Introduced the Personal Planner, a home software package allowing users to write letters and keep 
track of appointments, names and addresses, and e><pense records. For MS·DOS or CP/M, the Personal 
Planner wlll sell for $149 ... . Atari and Activision announced a joint venture to distribute software 
electronically to home video-game and computer systems. Following a market test, the service i& 
scheduled to begin later th1s year . •. . Nelma Data Corp. introduced Black Magic, a w ireless local-area 
network that uses UHF FM " radio modems: · Up to 256 computers witfl RS-232C ports can use the 
network for about $260 per node .• . . Structured Systems Group Inc. is selling WindowMaster, a $295 
multitasking windowing environment that enables CPJM-86 and MS-DOS applications to run 
concurrent ly. WindowPack, which bundles WindowMaster along with SSG's word processor, 
spreadsheet. and database manager, sells for $495 . •.. Computer Associates lntematlanaf has 
introduced integrated windowing software linking IBM Personal Computers to mainframes. CA-Executive 
includes database-management, word-processing, spreadsheet, graphics, and other software packages, 
some of which correspond to CAI mainframe packages. CA-Executive will sell for $1295. 



PERCOM DATA CORPORATION 
11220 Pagemlll Road· Dallas, Texas 75243 

_________ Title: _________ 

______ state: ______ZIP: _____ 

_ I'd like you to send me more Information. 

__ rm very interested, please have your rep call me at _____ 

- I'd like to know more about your PHO Hard Disk. 




lnformaiion !Mt wmiltf 
fill your company's ledgers am 

be scared 011 the fixed disk drive ofthe 

Introducing COMPAQ PLUS, 

the first high-performance portable 


personal computer. 


T he makers of che COMPAQ™ 
Portable Computer, rhe indus­

rry standard, announce another 
breakthrough-the COMPAQ PLUS"' 
Portable Personal Computer. o other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an inregrared ren-megabyre 
fixed disk drive in a portable. You get 
problem-solving power rhar no other 
personal computer can march. 

Plus a bigger payload 
How much is cen megabytes? 

Enough co tackle jobs thar can't be 
conveniently handled on most personal 
computer. 

COMPAQPLU. 

A mailing list of 100,000 names, 
addresses, cities, rate , and Zip codes. 

A fu ll year of daily prices for every 
stock on the ew York exchange. 

lnvenrory records on a quar rer mil­
lion items. 

The enc ire San Francisco phone 
book. And room left over for Peoria. 

The fixed di k drive keeps all the 
inform at ion seconds away, ready to 
be searched, sorted , ret rieved, ana­
lyzed or updated. 

Plus better use of your time 
T he in tegrated fixed disk drive will 
store programs. That mean your most 

used programs and data can be perma­
nenrly kept in the COMPAQ PLUS , 
ready to call up and run. 

With programs permanently stored, 
the COMPAQ PLUS becomes a wel I· 
informed traveling companion, at I 
to help you apply your best thinking 
anytime, anywher . 

Y, u could store a complere library of 
accounting programs on t he disk­
payables, receivables, general ledger, 
and payroll-wich rhe company's 
book. 

You could srore an inventory control 
program with your inventory records 
and a list management program wi th 
your mail ing list and a filing program 
with your personnel files . 

The COMPAQ PLUS is also 
equipp d wirh a 360K byre diskette 
drive for entering new programs, copy· 
ing dam files, and making backup 

Plus more programs 
More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM• 
Perwnal Computer XT, avail· 
able in compurcr scores all over 

the country. And they run as is, with 
no modification whatsoever. 

And rhe high-capaci y porta le mu!· 
tiplies the productivity of every pro­
gram it runs. Your inventory and its 

PLUSmruall 
(he poJmlar pro­
grams wriucn f<Yr the 
IBM Prnona! Com/x1ter XT. 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro­
grams can go with you to the construc­
tion sire. 

You're buying a computer co solve 
problems. Why nor have more 
problem-solving programs to choose 
fr m? 

Specially 

designed shock 

isolation syscem pror.ea.s chefU.ed 

disk from jolLs. 


Plus a traveler's toughness 
Life can be tough on the road . A rrue 
portable has got to be tougher. The 
COMPAQ PLUS is. 

lts integrated fixed disk drive is unique, 
designed specifically ro travel. Rough 
roads and h ard landings don't bother it 
because of a specially designed shock 
isolation system that prorecrs rhe disk 
from jolt and vibration . 

All the working componems are 
surrounded by a u niquely cross­

rnembered aluminum frame. T his 
structu re, common in race car 

I design tech nology, strengthens it 
side- to·side, front-to-back, and top­

co-bon:om. 
The outer case is made of LEXAN' , 

the same high-impact polycarbonace 
p lastic used o make bulletproof win­
dows and faceplate for space suir 

Does a portab le personal computer 
really have ro be this tough ? Take 
a good look at your briefcase and 
chen decide. 
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The COMPAQ helmets. 



Plus ease of use 
The COMPAQ PLUS is big where it 
counts . 

The display screen is big. Nine inches 
diagonally. Big enough ro show a ful I 
25-line-by-80-character page that's ea y 
to read even if you're leaning back in 
your chair. 

The keyboard is full-sized and 
typewriter-style for easy control. 

With irs builr-in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob­
scacle that you have co ralk around. 

Plus an easy way to get started 
If you're buying your first personal 
computer and you're not sure how 
much capacity you need, your choice 
is easier now. 

Starr wirh the COMPAQ Portable 
with single or double 320K byte disk­
ette drives. If you need more capacity 
later, upgrade co the COMPAQ PWS. 
A conver ion kit is available char 
turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 

Plus a lot more 
The COMPAQ PLUS also works with 
optional printers, plotters, and com­
municarions devices designed for lBM's 
personal computer fam ily. 

It has two IBM-compatible slots for 
add ing oprional expansion boards. 
With companion programs, they' ll let 
you share information with a network 
of personal computers in your office, 
com municate with your headquarters 
compurer files while you' re away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portable, the i11duscry standard 
in porwble personal comp11cers. ' 

The problem-solving power of a /1igh· 
perfomumce desktop personal comprl!l.'T can 
now go where )t>ti need i1 . 

Ir' got high-resolution graphics and 
text on rhe same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features rha simply make i[ do a 
better job of personal compuring. 

And when you see all that the 
COMPAQ PLUS has to offer, you'l l 
be pleasancly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped deskmp personal 
computers. 

See the fi rst hjgh-performance porta­
ble personal computer. T he COMPAQ 
PLUS-perfor mance, programs, pro­
ductiviry. Plus problem-solving power. 

The new COMPAQ PLUS, 1he first high­
per/ormance porrable personal compucer. ' 

COMPAQ PLUS 

Specifications 


Storage 
D One integrated 10-megabyre fixed 

disk drive 
D One J60K byre di.skerre drive. 

Software 
D Runs all rhe popular program$ 

wrircen for rhe IBM XT. 

Memory 
D l 28K bytes RAM, expandable co 

640K byres 

Display 
D 9-inch diagonal monochrome 

screen 
0 25 lines by 80 characters 
0 Upper· and lowercase high-

resolution texr characters 

D High·resolucion graphics 


interfaces 
0 Parallel printer incerfacc 
0 RGB color mo11itor imerface 
D Composite video moniror 

imerfoce 

0 RF modularor imerfacc 


Expansion board slots 
D Two lBM-comparible slots 

Physical specifications 

D Totally self-comaincd and 


portable 

D 20"W x 811.!"H x 16"0 


For the name of the 
Authorized Dealer nearest 
you, call 1-800-231-0900. 

01983 COMPAQ Compum Corpoc:"'°" 

COMPAQn.1 ond COMPAQ PLUS"'•« '"dcm;.b. al 

COMPAQ Compu•" Corpomion. 

IBM• lu register«! crod•nmk o( lnccm.u IQtl•I 13.nln,,.. 

Mu h fu:_iCorpor-itl<m. 

l.EXAN" i> • rog;scor«l tmlcmarkof0mC'l'al Elcarlc Campany. 
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More on the Morrow 

After reading Tom Wadlow's review of 
the Morrow Micro Decision (October, 
page 306), I feel that a few poi.nts need 
additional comment. I own an early 
single-drive version MMD that I am not 
entirely satisfied with. 

Mr. Wadlow states that aJl ver ion use 
Tandon drives. This is not true. Although 
double-sided drives may be supplied by 
Tandon, the single-sided 1/J-height drives 
are Shugart SA 200 . 

Mr. Wadlow stated that the system uses 
a single-density format. This is also in­
correct. The format uses 20 sectors with 
256 bytes per sector, giving the disk a total 
of 204.SK bytes. The u able pace per disk 
is 186K bytes or 390K bytes for double­
sided drives. 

The author also mentions the virtual 
drive and menu-driven CP/M features. 

hese are nice additions to the system; 
however, they do not function properly. 
The virtual drive will respond with a 
prompt to exchange disks, but this 
prompt will remain on the creen after 
the exchange is complete. This is annoy­
ing, especially when multiple disk ex­
changes are required . With pr gram 
such as Logicalc an d Pearl, it makes it 
hard to analyze the data that is on the 
creen. 
The menu-driven front end for CP/M 

is equally d isappointing. Many of the op­
tional file-manipulation c mmands such 
as PIP and ERA are supported by this 
driver. However, these elections will not 
work. Th.is doesn't present a problem for 
knowledgeable users of CP/M, but for be­
ginners it can present a problem , This ob­
viously makes the entire program useless. 
The program could easily b fixed. How­
ever, Morrow neglected to provide any 
documentation on its Pilot language. 

Mr. Wadlow also mentions that the 
system can be used with almost any 
popular terminal. Although I have tried 
only two terminals, I have found that the 
Logicalc program will not adapt to an 
ADM-3A. The terminal setup program 
provided with the system is also disap­
pointing. To achi ve all the features of my 
Televideo required etting up Wordstar 
and Logicalc with their individual setup 
routines. I think Morrow has realized this 
problem because it no longer advertises 
the system without a terminal. 

A for hardware de ign, the lack of 
schematics or cooperation from Morrow 

U Febr'l.lory 1984 tO EIYTE Publicolions Inc. 

prompted me to analyze the circuits and 
draw my own set (a tediou process). 
After analyzing the drawings I am total­
ly amazed that the system even works. 
This isn't the worst design I have seen, 
but it ls close. 

ln conclusion, I can only ay that I 
wouldn't recommend this machine to 
anybody. There are too many bugs in the 
system that should he ve been fixed It ng 
before the machine was market d . The 
problem are obvious and I can't under­
stand how Mr. Wadlow or Morrow could 
have missed them. I must also conclude 
that the author did a very poor job on thi 
review. 

Don Hair 
6208 Adel Cove 
Austin, TX 78749 

Tom Wad/011 res7xmds: 
Ycw are right aborit the Sltugart drives. 111­

derd, all the Micro Decision drives are mm111­
faclured by Shugart and 110/ by Ii111do11, as I 
mislake11 /y claimed iu /lie review. Tiu? drives 
11sed i11 !lie Morrow De ision 1are111a1111fac­
f11rcd by Th11do11 . As for the rest of your 
C0/111//eli/S; 

1believe Jiwl if yo14 read tile second page 
of my review, wuier file pamgmplt filled "Disk 
Storage," you will see that I did not say 1!111/ 
all Micro Decisions use single-dmsity drives. 

The iiirtual drive feahm! of /lie Micro Deci­
sion is i111p/e111e11ted in the opemti11g sy tem 
and ca11110/ know ven; 111ud1 about individual 
applicalions. It wo11/d be nice to !rave lite pop­
up display you describe, but let's look at wftal 
woidd be irwolved in doiug so 011 the Micro 
Decision. To lie able to restore I lie scree11 to 
its previoris condition whe11 t/le message goes 
away, you would have lo save any text that 
might be ovenurilfe11. Perhaps yo11r terminal 
might have a way to do this, probably not. 
So you would probably have to cause the ter­
minal to send back the contents of the affected 
area ewer its serial line. This me.ans that the 
Micro Decision disk driver would require a11 
illti111afe kllowledge of the tem1i11al (sillce tire 
text 11111st be both saved a11d restored in fhe 
right place), which implies eitl1er yet another 
configumfion progmm or a hard-wired depen­
tlence 011 011/y 011e specific terminal. Both of 
t/iese alternatives are poor choices if yori want 
to make fhe system rea onably flexible. I see 
virtual drives as au operating-system feature 
i11te11ded lo make n bad sihiation (11ot e11011gh 
disk drives) more tolemble. Most si;stems don't 
even go this far i11 trying lo /ielp. 

Your complai11ts about the menu system all(/ 
lack of docr1111enlalio11 i11 both hardulC/re and 
software eclio what J said i11 tl1e review. Mor­
row's major failing, with the Micro Decision 
as well as its more powerjU/ Decision line, is 
ils lack of adeqiiate doc11mentatio11 . U11for­
t1mately for us, Morrow is far from alone in 
tit is. And as 1 said i11 tlie review, yo11 really 
11eed to be somewlrnt familiar wit/1 CP/M to 
use the Micro Decision. As for Pilot documen­
tation, a cal/ lo Morrow C11s/onte/' Seroice 
yields tire news that a Pilot mnmml is 11ow 
available. Write or call Morrow for i11fom111­
tion on how lo et it. 

A for the problem of incompatible ter­
mi11als, I said that the Micro Decision can be 
used with most popular tennina/s, a11d I 
-11 peel that statemenl still holrls lrne. 811/ if 
you intend to replace fire len11i11a/ t/1at Mor­
row Jras designed the system aro11nd, yo11 
sl1011ld 1101 be s11rprise1t al iustallalio11 dif­
ficulties . Morrow does claim to have s1•cce s­
fully co11fig11red a Micro Decision to nm with 
an ADM-3A. Incidentally, Morrow is nmttof­
feriug the Micro Decisio11 with a Liberty 1t·r­
minal, which has a much nicer keyboard and 
display than ll1e ADM-20 l1ow11 in tile 
review. 

/ have absolutely no complaints about lire 
hardware of tl1e Micro Decision, oilier tlra11 
the design omissions ( uch as separate pri,,ter 
a11rl modem ports). Tlte disks were fa I a11d 
quiet, the system uni/ was rugged and 11ever 
seemed to have power-up problems. Regnrd­
less of what the scliematics (or at lea. I your 
uersio11 of them) say, a system that perfonns 
as lliis one does is adequately desig11ed. MDl'­
rmt1 designed tliis system for users who are 
unlikely to be concerned over the elegance of 
a pn.rtirnlar pn.rt of the disk controller or !he 
d rip count of the RS-232C circuiln;. I agree, 
however, that such tilings should be obtainable 
from f/le manufacturer. and, indeed, l/1ey arc. 
The Morrow Micro Decision Service 
Manual ($225) provides co111p/ete schematics, 
lest i11formn.tio11, and din.gnostic snfrware. 
On.ce again, write or call Morrow al 600 
McCormick SI ., San Leandro, CA 94577, or 
(800) 521-3493 for more information . 

1 still stand by 111y recommendation. The 
Micro Decision is 110 1 a good system for lhe 
computer /10bbyist/experime11ler. Nor is ii a 
good system for tl1e novice user. Btll it is ser­
viceable for tire mi11imally experie11ced co111­
p11ler user wlw wants a small, quie!, fairly 
fast desktop system to rrm a few applications. 

As for yor~r final comments: /guess you i11sl 
can't please everybody. If my mail 011 this 
rroiew is any guide, however, you are in the 
111 i llOl'ity. 



GetAHeadStart 

OnTheOtherGuys. 


' 


HeadStart Features: 
lie: 15"v.ide. l l"Jccp. IOW high 

\\" tght: 25 lbs. 
Pr0CC$$0TS: Z80A t bit) and '086 06 bit~ 
~1 emory: 128K to IMBdependingon mocld.Allmodels 
are expandable. 
DiskStorallf: 500K~' lMB tunfonnattedl on a JW 
Mit:ro-Di5k. 

Displa)•: 12"tdiagonall P31 phosphor. non-glare scrwn. 

25linesx Onr132columns. 

Ke~hoanl : Detachable with I05 total ke).-s. Also an 
nplional potlahle •-er.1ion stra1:xrnnlo the fnmt screen 
llm'l for easy trampa~bilit)' 
DislrOpmtirig ftwar : ·cr1 180 for 8 bit. 

'·MS DOS for 16 biLLAN DOS for mulli-us.ir 8 or 16 

bitoperation. 

Net\\'Orking: p to 255 field t u1 VP ! mll)•be con· 

n•eted <ia ctlruliJl interfare inlt> one o(2oplklnal dala 

storage S)'Slems. 


lnl1erf:)(e$: On HS449/RS232oompatible !<!rial port. 

One Cen1ronic5 compauble ~raltd printer pisl ExtJ?mal 

data bus. Coa.>:ial communkati n.< int rlace. ~:xtemal 

di.lk 110 interfa<c. 

Optional Data toragc SY$tems: 2 models a1-ailahle. A 
lOMB, 5!.l's)'SlemIs expandable to 20MB. A50MB.8" 
syslml (25M B fixed. 25M B mno•ahle I ls expa.ndat>Je 
to200Ma 

'Cr 'M isa~....i1ra<1m1arl<o I i~~IR=niL 
"MSOOSou 1<••<llradem>rl<1il locmooll. 

Intertec's HeadStart is the 
smallest, smartest, fastest, most power­
ful business computer money can buy. 

And the most expandable (it's
networkable up to 255 user stations.) 

Great Ideas Come In 
Small Packages. 

Instead of three bulky compo­
nents, HeadStart needs only two-the 
keyboard and CRT. There's no need 
for acumbersome disk and processor
cabinet With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's mall but powerful 
3~ 'disk drive offers as much storage 
as larger 5W disks. Its 8and16 bit 
processors make software availability 
no problem. 

And Head tart's small size per­
mits easy transportabiJity with no 
sacrifice in perfonnance. Each Video 
Pl' cessing Unit (VPU) comes with its 

own easy-carrying handle. Aportable 
keybqard option is also available. 

How Fast Is Fast'? 
HeadStart's RAM Disk, an elec­

tronic emulation of the typical second 
internal drive, responds up to fifty 
times faster than conventional 
microcomputers.

Depress a key and you get a 
response within a split second. Liter­
ally before your finger leaves the key. 

And HeadStart is incredibly power­
ful, too. Up to one megabyte ofinternal 
memory can tackle even the most 
ophisticated applications. 

Some Ideas 
Are Bigger Than Others. 

Because HeadStart is designed to 
be both a single and multi-user com­
puter; you buy only as much computer 
as you need today.

But as your business grows, it 
grows with you.

Each HeadStartVideo Processing
Unit comes with its own memory, 
processors, disk and multi-user 
interfaces. 

Just add a 10 or 50 megabyte
Data Storage System and up to 255 
users can share a common data base 
in an incredibly powerful, multi­
user network 

HeadStart is avaiJable in three 
different models. All offer full perfor­
mance, transportability, and are easily
expandable.

Unlike conventional, single-user­
only computers, HeadStart is here 
today with the designed-in technology 
to be here tomorrmi.t 

So get a HeadStart on the other 
guys. For more information,call (803)
798-9100 or write: lntertec 2300 
Broad River Road,Columbia,SC 29210. 

intertec~ 

Circle 167 on in qu I ry card . BYrE rehnlilry 1984 13 

http:mulli-us.ir


LOOK NO FURTHER I 
we'll get you low 
prices and fast 
service, or else! 

ALPHA OMEGA 
COf'IPUTER PRODUCTS 

COMPUTERS 
CORONA Desktop, 128K, 2-320K Drives, 

Moni'lor . . . . . . . . . . . . . . . . . . . . . . ... $2695 
CORONA Portable (same as above) ... . 2645 

ROMAR 64K Apple compatible . . .. Call 

IBM PC Systems . . . .. .. . .. . .. . Call 

KAY PRO II POrtable . . . . ............ Call 


DISKETTES 

SCOTCH 3M SSDD. . . . . . . . . $23 

MAXELL MD2 DSDD .................... 39 


PRINTERS 
C. ITOH 8510 P. 120 cps. ........... . . 335 

EPSON FXBO 160 cps. . . .... 495 

EPSON FX 100 160 cps ............ ... .. 695 

OKIOATA M1croline 92 160 cps ......... 469 

OKIDATA Microhne 84 200 cps ......... 1035 

DELTA 10 160cps .. . ............... Call 

GEMINI 10X 120cps................. Call 

NEC 3550 35 cps UQ . . . . . . . . . . . . Call 

JUKI UQ 18 cps. . . . .. . .. . . . 519 

DYNAX DX15 ua 13 cps ............... 475 

PRINTER Pal . . . . . . . . . . .......... 24 


MODEMS 

HAYES Smartmodem 300 ..... _..•... _$199 

HAYES Smartmodem 1200 . . . . . . . . . . . . 482 

HAYES Smartmodem 1200B ............ 442 

HAYES Micmmodem II . . . . . . . . . 265 

ANCHOR A. Mark I. . . . . . . . . . . . . . . • . ... 81 


MONITORS 

TAXAN 12 ' Amber ...... .. .. .. . . . $125 

GORILLA 12·· Green .. . . . . . . . . .. 85 

USI P13 l2" Amber . 145 

AMDEK 300G 12" Green . . . .. . . . . . 135 

AMDEK 300A 12" Amber .. . . .. . . .. . 145 

AMDEK Color I 13". .. . . ....... ..... .. 269 

AMDEK Color 1113" RGB 419 

BMC 13" Color 219 


APPLE PERIPHERALS & SOFTWARE 

VIDEX Videolerm BOC... $219 

VIDEX Ullraterm . . . . . . . . . . . 279 

MICROSOFT 16K RAMcard ............ 69 

MICROSOFT 280 Soflcard . . . . . . . . . 245 
MICROSOFT Premium Pack . . . . . . 479 
MICROSOFT Premium Softcard l lE . 345 
KRAFT &TG Joystick ..... 45 


Hundreds of available items. Call for complete pricing information. 


We do not charge for VISA or MASTERCARD. 


(213) 345-4422 { Mast~orn J L!!J 
4847 La Montana Circle, Tarzana, CA 91356 
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HAYES Mach II Joystick . .. 

QU ENTIN Applemate Drives . 
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Letters-----------------


Ansl, uh, ANSI Standards 

I have just spent a frustrating afternoon 
trying to install a piece of software into 
my computer system. As usuaJ, the prob­
lem is that my terminal is not one of the 
ones on the list of choices. What makes 
it particularly frustrating is that my ter­
minal conforms to the ANSI "mode" for 
terminal. 

I would like to p lead with software 
companies to please include the "stan­
dard" as one of the options. I wouJd also 
like to plead with terminal companies to 
include the ANSl standard as at least one 
of the possible emulations that your new 
terminals can produce. 

I realize that it is an imperfect world, 
but surely one might expect the ANSl 
specification to have some merit! 

J. A. Koehler 
2 Sullivan St. 
Saskatoon, Saskatchewan 
Canada S7H 3G8 

Software Swap 

I read with great interest the letter "In 
Praise of Public-Domain Software" in the 
November BYTE (page 14). We have a 
large program-exchange system for 
Timex/Sinclair computers that is similar 
to public-domain software. The require­
ments are simple; choose the program 
you want from the list of available soft­
ware, then make a copy of a program that 
you or friends have written or supervi ed 
and send it in . Your program will be 
added to the list of available software. We 
will send you the programs you have re­
quested. Everyone wins! For more infor­
mation on this service please contact me. 

Billy Casebeer 
President, Timex/Sinclair Users Group 
POB 372 

Oologah, OK 74053 


An OS for the M68000 ECB 

I enjoyed reading 'The M68000 Educa­
tional Computer Board" by Robert Floyd 
(October, page 324). While I was a 
graduate student in compu ter science at 

the University of South Carolina, I wa 
involved with a project that developed 
software for the Educational Computer 
Board (ECB). The professor of the oper­
ating systems course assigned several 
groups to develop operating systems for 
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With UltraTerm. the revolutionary new card 
from Videx. you' ll enjoy sweeping panoramas 
of spreadsheets that you've never seen 
before: 128 columns by 32 line . 132 columns 
by 24 lines and even 160 columns by 24 lines. 
You' U revel in the scenics ofa whole year of 
records stretching out across your screen. 

You'll also delight in the new horizon of80 
columns by 48 lines- double the lines 
you normally have. So yoill' word processing 
will reveal a "depth of character" never 
possible before! 
Another breath-taking view ofUltraTerm- it 
delivers absolutely flicker-free. state of the art 
display. with 8x 12 character matrix giving 
you preposterously clear. readable charac­
ters. Not only will you see more characters 
on yoill' screen (a whopping 4096 possible). 
but they'll also be larger and more readable 
than the characters you read every day in 

VI W! 
your newspaper! And 
you can differentiate 
those characters in 
severaJ modes: nor­
maJ (white on black), 
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white). bright inten­
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UltraTerm. Come on over and enjoy the view. 
Suggested retail price : $379 
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SCREEN YOUR DESIGNS 

BEFORE THEY GET ON PAPER. 


Turn your microcomputer* into a 
3-D CAD system. ­

Find your best idea, 
faster. Now, there's a 
faster, easier way to find the 
best answer to your design 
problems. In minutes, you 
can er ate, evaluate and 
perlect your design 
ideas using your 
micro and the MCS 
3-D CAD system. 

Anyone with even minimaJ computer 
experience can master our easy-to-use CAD 
system. It's a simple, menu-driven structure 
requiring no complicated commands or lengthy 
keyboarding. You're free to think design, not 
computers. 

Let your micro do the busy work. First, 
rough sketch your idea using our 3-D Space 
TabletTM cursor, our high-res 2-D digitizer, your 
micra's keyboard, or any combination of th 
three. 

Then, use Advanced Space Graphicsn1 soft­
ware to make design changes that normally take 
hours to do on paper ... ScaJe, rotate or move 
your 3-D wireframe model about any axis. Dupli­
cate it. Create its mirror image. Section it along 
several planes. Join it with other components 

stored on file. Study it from 3 simultaneous 
orthogonal views, or from an isometric 

perspective. Add arcs and 

circles. Generate surfaces of revolution. You 
do the thinking, your computer does the work. 

Dimensions are computed 
and changed automatically, 

as your model changes. 
When you're ready for 
hard copy, Advanced 
Space Graphics lets 
you add text and 

1~!~~~~~t output your finished 
~ design to a plotter 

or printer. 
The advantages of "true" 3-D. Only our 

system offers "true" 3-D hardware/software 
capabilities on a micro. You can use our Space 
Tablet cursor to actually draw in three dimen­
sions and create, or trace, aJl kinds of 3-D 
shapes, even irreguJar surfaces. True 3-D lets 
you "reach" into your drawing to grab a point, or 
figure, and pull it to a new location. It's remark­
ably easy to translate complex 3-D shapes and 
ideas into a usable format. Our 3-D CAD ystem 
is being used in engineering, architectural, medi­
cal, chernicaJ, field mapping, ducational, art and 
many other applications. 

A complete 3-D CAD system. The MCS 
3-D CAD system includes Advanced Space 
Graphics software, the 3-D Space Tablet cursor 
(patent pending), a high perfonnance interface 
card and a complete user's manual. Our ver a­
ble, yet surprisingly affordable system gives you 
everything you ne d to do 3-D on your micro. 
Except, of course, ideas. 

For more infonnation, call: (203) 647-0220. 
Micro Control Systems, Inc. , 27 Hartford 
Turnpike, Vernon, CT 06066. 

MICRO CONTROL 

SYSTEMS, INC. 


'" IBM PC and a 1•aric1 y ol work-;11ikcs ar • su1>p<>rtcd. A in-0rc ba~ic v ·n;ion is a1~1il· 
able t!f th · Apple 11+ mid A1ipl~ ll •. :.,iu11purt for a vari ·Ly of pioner~ and 2-D 
g;aptucs tablets avmfablc now. The n~ost widely used higlwesolution scree n dis· 
plays will be supJ)(Jrl€'11by the bei.,~nmng of 1984. 

lllM Pt: ·~ l11tcnwi"11al Businc • fachmc< l'.ri<p. /\pplc 11 • :md AP11lc lk • Apple (;'"npu1e r. In 
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fash ion at specific timer interrupts. A par­Letters------------------------------------------------------------------­the ECB. The major goal of each operating veloped in 68000 assembly language, 
system was to implement concurrency. 

The group 1 was involved with under­
took a major task: to create an operating 
system in a shorf six-week summer school 
course. We were ucces fu l a nd imple­
mented an operating system that we 
named OX (for Overnite Executive). OX 
is approxim ately SK bytes long. The oper­
ating ystem con isted of a kernel, task 
manager, re ource manager, and a mem­
ory manager. A spooler and everal ap ­
plications programs to prove concurrency 
were also developed. The code was de-

Concurrent Euclid, and C, which was 
cros -compil d on a Unix sy tem. The 
kernel, task manager, and various initial ­
ization was written in assembly language 
a nd C, while th larger managers were 
developed in Concurrent Eudid . The ob­
ject code was then download d to the 
E B in Motor la "S" record through the 
ECB serial 1/0 port. 

As I have stated, the operating system 
was uccessful in demonstrating concur ­
rency. This was done by allowing re ident 
task to be dispatched in round-robin 

See us at Comdex Booth - R8624 
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ticularly neat feature of the operating sys­
tem was the memory manager in which 
the respective manager and application 
programs allocated memory. Many hooks 
exi t in the implementation to provide for 
additional resident tasks such as terminal­
me age tasks, and perhaps a memory­
re ident disk. 

The project provided a hands-on in­
sight int operating systems, and rmu t 
admit I had a great time hacking away. 
I have a complete set of documentation 
(57 pages) and the entire source-code 
li sting . I would be happy to pass along 
this information to any hobbyist or educa­
tional institution. Please mail a tamped, 
self-addressed envelope to me and I will 
mail the documentation and source code 
of OX to you . 

Mark Cates 
8625 Windjammer Dr. 
Raleigh, NC 27609 

V/68 OS for A.II 

l greatly enjoyed the October BYTE 
with it Unix theme. Although I am in­
volved with the Unix operating system 
(porting Unix System V to the Motorola 
MC68000, under contract to \h.e tem Elec­
tric), l had not heard of Usenet before. 

l submit the following comment as a 
reader, and not as a representative of 
Motorola Inc. 

Contrary to the tatement in David 
Fiedler's article ("The Unix Tutorial, Part 
3: Unix in the Microcomputer Market­
place," page 132) that "[Charles River Data 
System's] own Universe 68 computer use 
U OS, as does Motorola on that firm's 
Versabus-based system," Motorola offers 
the System V/68 operating system . Sys­
tem V/68 is derived from Unix System V, 
MC68000 version, a jointly developed 
prod uct of Motorola and Western Electric. 
System V/68 is available in con.figurations 
for the Exormacs and VME/10 computers, 
as well as in a generic form for any 
6 000-based system. 

Prior to fully committing to the "ge­
nuine Bell" Unix (over a year ago), 
Motorola had been seriously considering 
several Unix look-a likes, including 
UNOS. Perhaps Mr. Fiedler's infomiation 
was obtained in that time frame. 

Fred Christiansen 
POB 2953 
Phoenix, AZ 85062 
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letters-------------------------------------------------------------------

Supersoft Speaks Up 

am compelled to respond to your 
reviews of the Supersoft C compilers for 
CT/M-86 and MS-DOS, which ran in th 
Augu t BYTE ("Comparing C Compilers 
for CP/M-86" by Jerry Houston, Jim 
Brodrick, and Les Kent, and "Nine 
Compilers for the rBM Personal Com­
puter" by RaJph Phraner). Both reviews 
were outdated, misleading, and con ­
tained serious inaccu racies and omis­
sions. Th y did a d isservice t y ur goal 
of giving BYfE readers timely information 
about available C compilers. 

In 1982, Supersoft released the firs C 
compiler for PIM-86 and MS-DOS. This 
release was preliminary and temporary; 
its purpose was to let customers of Super­
soft' CP/M-80 C compiler b the fir t to 
transport their applications to CP/M-86 
and MS-DOS. At that time, we were 
using the compilers in house to transport 
our own applications to 16-bit system ; 
we knew they would be useful to others 
for this purpose. We also knew th y 
would undergo major enhancements, 
both in the documentation and the pro­
grams themselves, before being released 

a general development compilers under 
CPIM-86 and MS-DOS. 

In March 1983, after the initial purpose 
had been s rved, our CPIM-86 and MS­
005 C compilers were wi th drawn from 
the mark t for further development. In 
August 1983, just as we were abou t t 
release our new and substantially 
enhanced versions of these compilers, 
two r view appeared in BYTE magazine 
on ou.r pr liminary releases. We were sur­
prised to ee these reviews Ln print 
b cau ewe had not been notifi d i.n ad­
vance by BYTE and th products being 
r viewed had not been available for five 
months. 

Though the initial versions of our com­
pilers did have some weaknesses that we 
acknowledge, at the ti me of their release 
they erved a valuable purpose that ea ily 
outweighed their sh rtcomings: they 
sped C progra mmers into the rapidly 
emerging 6-bit world . This, our main 
consideration in releasing the products, 
was completely overl ked in the BYTE 
reviews. In addition, our new C compiler, 
greatly enhanced and uniformly available 
under P/M-86, CP -80, and MS-DOS, 
has several strong points that make it the 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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$495 

ORTHVIEW RD.• JTHl\Ct\, N.Y. 14850 
(607) 272· l 132 

m st attractive C available. We are pro­
viding this new vers ion to all purchasers 
of the prelimina1y CP/M-86 and MS-DOS 
C compilers at no charge. 

Through our internal experience with 
Supersoft C, we consider it to have many 
advanlages over other compilers: these 
advantages indud the widest array of 
library functions (all delivered in source 
form as well as library form), high 
reliability due to extensive testing, 
uniform availabilily under several op r­
ating systems, and close adherence to the 
Unix standard syntax. These advantage 
and others were largely overlooked by the 
BYfE reviewer . ln addition, techn ical in ­
accuracies and omissions that appea red 
in the review actually gave our initiaJ 
releases less credit than they were due. 

We were disappointed that these un­
timely and mjsleading review should ap­
pear in a typically fine publication like 
BYTE. We.hope that this letter and other 
follow-up editorial coverage can help 
repair some of the damage that has been 
done to these excellent products. 

Stephen Hagler 
Marketing Director 
Supersoftlnc. 
POB 1628 
Champaign, IL 61820 

Jerry Ho11 ston replies: 
I am sornJ that Supersoft considers my 

review of t/1e CPIM-86 C compiler fl disservice 
to BYTE renders, becn11 e co11siderable time 
and effort went into trying to produce tlie op­
posite res11/f . If I failed to supply some/Iring 
useful, I apologize to BYfE's readers and lo 
Supersoft. 

A few words in defense of my review. S11per­
sofl says that the version of the compiler I 
reviewed was "preliminary and tempomnf 
1111d that a greatly improved version was 
released in August 1983. 

The lead time for submitting articles to 
BYTE magazine is months, not weeks, in ad­
vance, and the review in q11estio11 was sub­
mitted several months before August 1983. 
Lack of timeliness is the penally for long lead 
limes. The be11efit is getiemlly excellent 
editorial co11te11t. 

We purchased our copy of the Supersofl C 
compiler COD in 1982 in re ponse lo a11 ad 
in BYTE. Nowhere did tlie ad or the docw11e11­
tatio11 indica te /ha t the product was in any 
wny temporary or preliminary. In facl, tire ad 
said of tlte $500 C compiler: "The optimizer 
typically results in 40% code red11ctio11. This 
means Ural compiled object code will nm 11enr­
ly as fast as /Ira/ which was writ/en in 
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Your desk-top computer system is only a 
beginning- plug a low-cost UOS modem 
Into the RS-232 port and a whole new world 
of communications opens up! 

UDS modems add a new dimension to 
personal computers. For professional use, a 
modem permits two-way, hard-copy communi­
cation between home office and branches or 
among the branches themselves. Electronic mail becomes 
a reallty. Sales, cost and inventory updates can be sent 
over ordinary telephone lines at economical , after-hours 
rates. 

When you use your computer for personal applica­
tions, the modem allows you to access up-to-date market 
information, receive news and weather summaries, check 
airline schedules or even electronically scan out-of-town 
newspapers. Long-distance game playing and computer­
age personal correspondence become instant realities. 

The wide range of UDS moderns includes one that fits 
your requirement perfectly. Top of the line is the micro­
processor-based 212 AID which communicates at 0-300 or 
1200 bps, stores and automatically dials up to five 30-digit 
numbers and Includes a complete prompt ing menu and full 

automatic test capabilities. Yet, with 
all these features, it costs only$645. 

At the other extreme is the $145 
103 LP, offering simultaneous two-way 

communications al 0-300bps without an 
AC power cord. This unit siphons operating 

energy directly from the telephone line! 
In between is a large variety of units - many of them 

in the LP no-power-supply design and all fully FCC certified 
for direct connection to the telephone system. 

Don't be a computer hermit-treat your system to a 
UDS modem; then you can reach out and byte someone l For 
details, contact your favorite computer dealer or Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 2051837-8100. 

~ Universal Data Systems 

® MOTOROLA INC. 

lnfonnatJon Systems~ 
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Parallel& 
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calendar 
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Testin Yes 'd:!s 
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s Yes No 

Yes No 
Yes No 
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lNTERQUADRAM In Europe 
ln1erquadram, ltd. 
442 Bath Road/Slough, England 

lnterquadrem GmbH. 

FASANENWEG 7/6092 Kelsterbach/West Germany 


tnterquadram S.A.A.l . 

41 Rue Vbry./92522 Neul!ly/France 
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Letters--------------------------------------------------------------------­
assembler." The documentation listed the ver­
sion we received as "Version 1.1." 

None of this suggested to tis that the com­
piler was preliminary. Jn January 1983 we 
asked a representative of Supersoft whether a 
newer, more functional version of its compiler 
was coming out, and we were told that 
nothing was planned for about six months. 
Since our review was due in one month, we 
reviewed what existed, not what was planned. 

S11persofr also states that, "We are providing 
l/1is new version to all purchasers of the 
preliminary CPIM-86 and MS-DOS C com­
pilers at no charge." On September 7, 1983, 
we phoned Supersoft, gave them our serial 
111m1ber, and asked what was involved in up­
grading to the latest version of the compiler. 
We were infonned that we should send our 
original disk plus $50. This is a more than 
reasonable charge, but $50 is not free. 

Supersojt's claim to offer "close adherence 
to lhe Unix standard syntax" is not justified 
i11 the version reviewed. It fails to support 
longs, statics, or initializers. This is com­
parable to a version of BASIC that has no FOR 
statement. 

Supersoft has some excellent products. The 
product I reviewed is not one of them. If my 
reviw conveyed that idea, then it was not 

"misleading." If my article tended lo lead 
potential unhapptj customers away from the 
product under review, then l believe it was a 
service both to Supersoft and to BYT£'s 
readership. 

Watch the Fine Print 

Recently I decided to abandon my 
Apple-based system and buy an IBM PC 
XT. It's not that I'm unhappy with my Ap­
ple. On the contrary, it has been a reliable 
tool that has paid for itself many time 
over during the last four years. However, 
the mining industry (for which I write 
software) has developed a case of IBM 
myopia that requires that I develop pro­
grams for the PC. 

My first step in making the IBM transi­
tion involved obtaining information con­
cerning the UCSD p-System (for which 
[ have developed a large library of soft­
ware). Although the sales representative 
was unfamiliar with the concept of an 
operating system, he was kincl enough to 
send me IBM's "Software Fact Sheet" and 
a price list. This fact sheet contains some 
fine print concerning the p-System that 

I would like to bring to the attention of 
your readers : "Neither the program nor 
its data files can be stored on a fixed disk:' 
lncrediblet Here's a big and powerful cor­
poration with a sense of humor. Imagine 
if GM had the guts to include some jokes 
of this caliber in its sales literature like 
"Th e optional MZD Turbo engine onJy 
works in the neutral gear:· Three chee.rs 
for IBM! Now, I've got to remember 
where I stored that literature on the Sage 
rv. 

James P. Reed 
Rockware Inc. 
7195 West 30th Ave. 
Denver, CO 80215 

In Defense of the Model 16 

Regarding the letter from Marvin Stone 
and Sam Harp (October, page 20) con­
cerning the relative speeds of the 
MC68000 and Z80 in the Radio Shack 
Model 16 computer: Mr. Hurrell's 
response is quite correct about the par­
ticular benchmarks used . The Xenix 
MBASIC is very slow for floating-point 

AZTEC C - ·C ' PROGRAM DEVELOPMENT SYSTEM 
PORTABLE SOFTWARE APPLE CPIM IBM 

Shipping: COO. 2lid clay dol1vory."' Canada. ildd S5. Canada Ztld diiyOI' US n~•1 


day delivery. add 20. Ou!Side Nonh Ammw:a, add 520. and lot 2nd dlfo/ add $75 
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CPUs nimble and swift - a card sharp's delight. 

When CompuPro in1roduced the first CPU board CompuPro responded with CPU 286, the board with 

with both 8- and 16-bit capabili ties, it was like two brains: one to bundle bytes and the other to 

handing a royal f lush to systems Integrators. How scan the conveyor belt ahead and fetch the 

cou ld we top that? necessary tools. 


So, by giving you flexibility without sacri ficing You gave us the answer. "Make a CPU that will 
performance, quality or reliability, CompuPro hasaccess 16 megabytes at a swipe:• you urged. So we 
dealt all players a winning hand: Seven Aces. designed CPU 68K. "Make one for people who need 


top speed and 16·bit power;• you pleaded. They're worth betting on. 


CPU 8085/88 CPU 86/87 CPU 68K CPUZ CPU 286 CPU 16032 SPU·Z 
rs CompuPro's uses 1111et" 's widely leis you rumm•ga brl11gs Ille ZBO Is CompuPro's most tar· l&atures true 32·bil lets mulliple users s~ro 
pio11oorlng dual la•o•ed 8086 chip, so ar0und In 16 Mbytes of chip's sophlsllca1ed Sighted processor, H Internal e rchlle~lure that expensl•e resou rces 
processor, running Iha you gel the broadest memory al a time - 001 lnstru~Oon 'et to bear hand les all 80861808B mal<e.s your micro byl!I such as disk drives, 
vast llbrary ol bolh 8-blf r;)nge of lime-tested IUst ll1e usual 64 Kbytes. on the whole range of sollware, but many oll bigger words , llke a printer~ and modem& ­
and 16-blt programs at 1&bit soltware. lno ludes Access tiuge da tabases, 8-bl1 sollware al clock times las ter wlll1 the mini . Ideal rot Unix and nol to mention date. Let 
clock speeds up lo sock.els lor the 8087 Invert mammolh Speeds Cf 8 MH Z. t>elp OI a unique look- other large operallng our slave p(OCessor give 
8 MHz. Maximum math co-processor and matrices, or turn titanic Ideal 101 mulll·user ahead capablllty. A syslems. loctudes lndMdual attenlion 
sollware access. $495, 80130 firmware chfp. 1ables topsy-turvy. lnstaLlallOns, with 24·bll momary mangomnnl $OC~els !or floating where it's needed, 
S595CSC. $800 10 MHZ, $1150 CSC Includes sooket lor addrnssing lhat handles unit Is bu/Jt.111. $1695' 8 palnl unit and memoiy 1reel ng Ike more 

10 MHz. WUh 8087 Chip, memory manaJJemont up to 16 Mtiytea of MHi, s11so CSC 10 MHz. manegement unit . e~pensl~e CPU lor bu$ 
S10SO 5 MHz, $11SO CSC un11. sa&s e MHz. sns memory $325, Hand les clock speeds managame nl S695., 
!i MHz. 10 MHz, SBSOCSC $~25 csc. op lo 10 MHz. 5695, S845 $795 csc. 

10MHZ. CSC, MMlJ avallabfe. 

For your business, Industrial and scientific computing CompuPro products are backed by a one-year limited warranty 

solutions, call (415) 786-0909, ext. 206 today for the locat ion of - two years for boards quallfled under the Certified System 

the Full Service CompuPro System Center nearest you. Component hlgh-rellablllly program. 


Prices and specilicallons sublecl 
10 change without notice. 

A GODBOUT COM PANY 

•)1983 CompuPro 3506 Breakwater Court, Hayward, CA 94545 For dealer locations, see page 439. 
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HEI has a li ght 
pen with specs lo 
suit your need, 
whether you're d o­
ing text e diting, 

menu selection, or 
more complex graph­
ics system work. Each 

pen is built With in­
tegral hybrid circuitry. 
Each can be made with 
custom sensitivity and 
¥Id-of-view tole rances. 
I light pens feature : 
o TIL outputs 

OFL ambient light 
jection 

Spot sensitivity of 7FL 
Power input of only 
SVDC @ 125 ma. 

Adjustable light sensitivity 
and coiled cord are standard 
on all models. Pens are avail­
able with cable connectors. 

HEI light pens are rugged 
and dependable. Proven in a 
number of sophisticated 
applications for over ten 
years, with more than 24,000 
units in the field. Go for the 
best in industrial quality CRT 
light pens. 

HEI 
inc. 

The Optoelectronic 
Specialists 
Victoria, MN 55386 
612-443-2500 

Letters----------------­
computation . The increased accuracy is 
a blessing or a curse, depending on your 
needs. 

The screen-updating benchmark timing 
cited is an unfortunate side effect of the 
hardware. The on1y way in which the 
68000 can get to the creen RAM is via 
the ZSO, and th is added overhead can 
only slow down accesses, no matter how 
fa t the 68000 may be. 

As far as the SIN benchmark, perhaps 
Mr. Harp or Mr. Stone may want to con­
sider switch ing to FORTRA . I ran the 
published SI benchmark (TRSDOS: 43 
seconds; Xenix: 132 seconds) on a Model 
16 under Trisoft CPIM-68K and ANSI 
FORTRA -77. TI1e time was 5.2 seconds! 

James M. Knox 
ltisoft 
4102 Avenue G 
Austin, TX 78751 

The interesting th ing to me about the 
Harp & Stone Benchmark study of the 
TRS-Xeni.x MBASIC was how slow al/ the 
listed processors were. I ran Benchmark 
I on the Z8000-based Olivetti M20, using 
Microsoft BASIC, in 8.9 seconds. Going 
to double precision by inserting "defdbl 
A-B, Z" at the beginning lengthened the 
time to 9.5 seconds. I believe the run ning 
time is this low because Olivetti MBASIC 
performs only trigonometry and ex­
ponential fu nctions in single precision . 

Examining Z after running the program 
shows a value of 0.998048. 

S. Richard Mateosian 
Consultant, Computer Systems 
2919 Forest Ave. 
Berkeley, CA 94705 

After reading "TRS-80 Model 16 Prob­
lems" (Letters, October, page 20) and the 
response from Rad io Shack, it is evident 
that a simple fact needs to be traightened 
out. 

Sup pose one used a ZSO to handle the 
110 for a CRAY. Would it outpu t char­
acters any fas ter than a 68000 making 
similar requests? 

This elementary consideration shows 
the absurd ity of the HarpfStone "bench­
mark." Their negative remarks about the 
capabilities of the Model 16 and Xenix ar 
therefore worthless an d should be re­
tracted . 

Joel Rice 
486 Route 9W 
Nyack, NY 10960 • 
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And it's happening again with our IBM 
compatible Rana 2000. This 320K double density 
drive otters a large centering cone for problem­
free diskettes and our exclusive silencing mecha­
nism to make it the quietest disk drive you 
can buy. 

At Rana we know the key to our success is 
providing the highest technology, on the best 
possible products, while filling the most possible 
user needs.That is why we spend so much time on 
research and development. Our world-renowned 
engineers were the first to offer increased capac­
ity. The Iirsl to design a write protect feature. The 
first to use a metal band positioner and get 100% 

data integrity, and a 3 to 4 times improvement in 
access speed. And, the first to bring you all this 
performance, quality and dramatic styling. 

This is why our Elite One got the #1 rating 
from Softalk Magazine. And our Atari · compatible 
Rana 1000 Slimline has turned a game computer 
into a sophisticated business tool. And soon we'll 
have a new Winchester drive and a new series of 
very high density minifloppies, for both IBM 
and Apple. 

So call or write for the nearest Rana retailer 
or computer store. We're Rana Systems. And we 
know that to keep a step ahead, we have to put 
you first. 

RanaSystems 

?IJOO SuptlfiOf Slrect Chalsworll1. CA 91311 213·709-5484 
Cal LOii tree 1·&1().421 2207 In C~0<"'a Ol~y cal 1·800·262·1221 
$ooroe Number TCT-65~ 
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VISUAL1050 Personal Computer System••• 


Complete Solution 

The VISUAL 1050 is an advanced personal com­
puter system designed especially for managers 
and professionals. It comes complete with top­
rated software and high-performance hardware 
... all fully configured for easy set-up and simple 
operation.The VISUAL 1050 costs much less 
than other full-feature personal computers and 
comes with everything you need to tackle impor­
tant professional jobs, right out of the box. 

Words, Numbers and Graphics 

The VISUAL 1050 solves more professional 
problems than any other computer in its class. 
Whether you work with words, numbers, or 
graphics, the VISUAL 1050 speaks your language. 
You get WordStar." MaifMerge,'" Multiplan'"and 
Digital Research's DR Graph~ .. leading software 
packages for word processing, spreadsheet and 
graphics. And all have been specially adapted 
to share data and perform as an integrated 
software family. 



IBM PC Apple'· lie 

Base System Price1. . ... . .... $2,695 $2,750 $2,390 $3,999 $3,495 

Sena\ Port (RS232) . .. .. ..... STANDARD $119 $195 2STANDARD 2STANDARD 

2STANDARD $119 $180 2STANDARD STANDARD 

Bit-Mapped Graphics .. . .. . . . . STANDARD $240 STANDARD $499 $845 

Word Processing Software .. .. STANDARD $200-$500 $200-$500 $399 $200-$500 

Spreadsheet Software .. . .. .. . STANDARD $200-$300 $200-$300 $299 $200-$300 

Business Graphics Software ... STANDARD $200-$400 $200-$400 $200 $200-$400 

Communications Software .... STANDARD $100-$200 $100-$200 $100 STANDARD 

Graphics Resolution . . . .. . . .. 640 x300 280 x192 640x240 aoox 240 

Keys on Keyboard . . . . . . . • . . . 93 83 63 82 105 

Expandable Memory .. .. . . ... YES YES YES YES YES 

Optional Winchester . . . . .. . .. YES YES YES YES YES 

Tilt and Swivel Display .. . .. ... YES NO NO NO NO 
1-lncludes CPU. 64K User Memory, Keyboard , Display,Two Disc Drives. and Operating System. 

Based on manufacture rs' Information avauable August 1983.VISUAL 1050 includes 128K User Memory standard. 

the complete professional solution 
at an unbeatable price. 

Communications, BASIC and More . . . 

You get Terminal Emulation software which 
turnsyour VISUAL 1050 into a powertul ASCII 
terminal for dial-up access to remote computer 
resources. And you get CBASIC' for custom 
programming applications. CP/M Plus.· a new 
and Improved release of CP/M, allowsyour 
VISUAL 1050 to support hundreds of popular 
third-party packages. 

Unbeatable Value 
$2,695 is the total retail price for the VISUAL 
1050. You get the best and most popular soft­
ware packages, ready to run on hardware 
which offers the features and quality you 
should demand. Two high capacity disc drives. 
128K memory standard, expandable to 256K. 
Fast, bit-mapped graphics. Full size green 
screen. Standard primer and communication 
ports. Rugged 93-key keyboard with special 
WordStar engravings. You can't buy a more 
complete hardware and software solution at 
anywhere near the price_ 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 

Circle 375 on Inquiry card. 



The Apple 
Macintosh Computer 
Mouse-window-desktop technology arrives for under $2500 
by Gregg Williams 

Apple established itself as one of strengthened that reputation with a The Macintosh arrives, finally, after 
the leading innovators in personal new machine, the Macintosh (above) . a history of colorful rumors. It will 
computing technology a year ago by Ln terms of technol gical sophistica­ cost from $1995 to $2495, weighs 22.7 
introducing the Lisa, a synthesis and tion and probable effect on the mar­ pounds, and improves on the mouse­
extension of human-interface tech­ ketplace, the Macintosh will outdis­ window-desktop technology started 
nology that has since been widely tance the Lisa as much as the Lisa by the impressive but expensive Lisa 
imitated. Now the company has has outdistanced its predecessors. computer. A system with printer and 
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second disk dJ'ive costs about $900 
more, but even at that price, the 
Macinto h i w rth waiting for. 

The Macintosh at Work 
Before we look at the Macinto h (or 

Mac) in more detail, let's look at how 
it works. When you turn the Mac on, 
it creen tell you to insert a 1h -inch 
Sony floppy disk. When you do that, 
the Macintosh puts a disk icon on the 
screen along with the disk's name. A 
with the Lisa computer, you fir t 

elect an object, then choose a me nu 
item that works on the object. Say, for 
exam ple, we choose the disk by mov­
ing the cursor to the disk icon and 
c)jcking the mouse button once 
(figure la). The disk ''opens up," 
sh wing a window containing icon , 
each one of which correspond to an 
item on the disk . To start using the 
Mac Paint program, we elect the 
Mac Paint icon and choo e tht'.' menu 
item "open,'' as hown in figure lb. 
(We also could have opened Mac 
Paint by double-clicking on the icon.) 

What follows is a brief example of 
how the Mac Paint program w rks. 
When we open the program, we get 
the creen of figure le. The large 
blank area is a window n to the 
drawing area, the boxe on the left 
are tools, the boxe on the bottom 
row are patterns, and the line in the 

comer are selections fo r the current 
line width . By selecting the "op n 
oval!' tool and the thickest line width , 
we can draw empty ovals with thick 
borders (figure Jd). By selecting the 
"paint bucket'' tool and the "diagonal 
bricks" pattern, we can fiJJ the oval 
with that texture (figure le) . The 
"eraser" tool let u erase part of the 
image (figure lf); for finer control, we 
can give the FAT BITS command 
(figure l g) , whi h allow us to era e 

r paint on a pixel-by-pixel basis. 
When we are fini hed with our im ­
age and elect the QUlT command , 
th program displays an alert box that 
a ks if we want to ave our changes 
(figure lh). 

fuundations of Macintosh Design 
The Macintosh computer i built on 

three cornerstone ideas: second-gen­
eration Lisa technology, reliabili ty 
and I w co t thr ugh implicity, and 
maximum synergy betwee n hard­
ware and software. Each of the e 
ideas contributes igniJicantl to the 
uniquene of the Mac' design . 

Second-Generation 
Lisa Technology 

Without ques tion, the strongest in­
fl uence on the Mac is that f the 
Apple Lisa compu ter, which proved 
the viability of certain concepls in a 

commercial pr duct; the g raphic I 
mouse rientatfon, the desk-top meta­
phor, the data-a s-concrete-object 
metaphor, and the hared user inter­
face between programs. The Mac has 
inherited these concepts; for further 
details on them, see my article, ''The 
Lisa Computer S stem" {Februar 
1983 BYTE, page 33) . 

Four difference between the Lisa 
and the Mac make th e latte a 
second-generation c mputer. Firs t, 
the Mac run at a higher clock speed, 
7.83 MHz (compared to the U sa's 5 
MHz). Sec nd, the Mac, wh ich has 
a smaller amount of memory to work 
with than the Lisa, u es it memory 
more efficie.ntl becau e its programs 
and ubroutines are coded in 68000 
assembly language (as opposed to 
the Lisa, whi h us s less cl.fl ient 
68000 machine-language programs 
that are compi1ed from high -level 
Pascal source code) . Third, the 
Macintosh eliminates add-on p eriph­
era I card s and uses in t ad a high­
speed erial bu that implement 
what Apple calls "virtual slots." (I wil l 
talk about this in greater d etail 
belo .) 

The final difference is a tualJy an 
imp rtant limitation of the Macin­
tosh : H allows only one major ap­
plication program to be active at a 
time (the Mac BAS1C and ''desk ac-

At a Glance 

Name 
Macinrosh 

Manufacturer 
Apple Compuler 
20525 Mariani Ave 
Cupertino. CA 95014 
/408j 996-10 10 

Dimensions 
9.75 oy 9 75 by 13.S ~ncnes 
Weight 
Main unit, keyboa rd and mouse-27. 7 
lbs. 
Power Requirements 
105- 130 V AC. 60 Hz tU5 rnodelj : 
85-135 V AC. 50/60 Hz jJmerna11ona1 
modell 

Memory 
128 bytes or RAM. 6'1 bytes or ROM 
Standard Configuration 
Main unit with 128K bytes or RA M, b4K 
byres or ROM. Integral Sony 3 1/r-lnc.h 
dJsk drrve. 9-inch video mornror, rwo 
serial poru; excernaJ mecnanlcal mouse. 
e"cema1 keyboa1rl 
Mass Storage 
One Sony 3\li -lnch disk drive: 3V2·1n.ch 
disk tiolds 4001< by1es ilnd is encased 1n 
a ngfd pla!tic housing 
Video Display 
9-tnch monitor. no ninterl;iced 60.15·Hz 
image, 512· by 34 2 -p1~e 1 r~sol utlon 
Pointing Device 
Mechanical mouse 
Keyboard 
Detached keyboard; 58 keys (59 In lnle1­
narionar version). autorepe;it: twO·key 
rollover 

Hardware Options 
Second disk drive. keypad. lmagewJtter 
printer. security kit lfor cha1nlng corn· 
purer to tableJ 
Software Options 
Mac Paint /draw•ng program!. Mac Write 
ja simple word procesmrj. Mar BASfC. 
Mac Pascal. others fsee tex1/ 
Prices 
Standard system. Sl995-S2495; Mac Pctnf 
and M.lll Write 1cogerher1. btmdled ac no 
charge for the ftrsl. 100 days, Sl95 ffor the 
twoj t11ereatter; Maontosh P seal, BASIC 
logo. Terminal. and Assembler/Debugger. 
S99 each, Mac D raw and Mac Projecr. 
s125 each: keypad, 599; second dJsk 
d1ive. 5395; lmagewmer prfnrer, S495 



Macintosh System Architecture 


Inside the Macintosh , hardware and 
software work together to provide a system 
capable al supporting high-perfom1ance 
gmphics, built-in periphemls, and com11111­
nicatio11 cha11nels to lhe outside world. 
From the beginning of tl1e Macintosh pro­
ject, the product-design goals of small size, 
light weight, and moderate end-user cost 
e11couraged us to crea te a lmu-pawer, low 
componenl-cou11t design. The large 1111m· 

ber of 110 devices that are built into eacli 
uni/, combined with our desire for high 
perfon11ance, caused us to explore many 
allemalives for each aspect of the hardware 
implementation . A cooperative spirit 
among the people working on the in­
dust rial design, analog electronics, digital 
electronics, and lmv-level software resulted 
in the sy11thesis of detailed implementa­
tions that combined strengths from each 
group, providing an integrnted desig11 so/11­
I ion for all aspects of I he product. 

The heart of the Macintosh digital elec­
tronics is the MC68000 processor and it 
memon; (boU1 RAM and ROM) . In the 
Macintosh, the data-output lines fmm tlte 
system RAM drive a data bus separate 
from tliat i<sed by the rest of the machine 
(see figure 2) . The RAM is triple-ported; 
this means that the 68000, scree11-display­
i11g hardware, and sound-output hardware 
have pen'odic access to the address and data 
buses, so that the video, the sound, a11d 
the current 68000 task appear to execute 
concurrently. 

ROM memory co11 nects directly lo the 
system data bus and is 11sed by only the 
68000. Much of the system's time-critical 
code, s11ch as t/1e law-level graphics pn'mi­
tives, operating-system routines, and user· 
interfnce routines, reside in ROM. Macin­
tosh software c:a// this code through 68000 
"line 1010 unimplemented" instmctions, 
which xet one of approximately 480 ad­
dresses from an address table stored in /mu 
memory; this effectively allows the ROM 
subroutines to fu11ctian as extensions of Ihe 
68000 i11slructio11 set. Since the ROM data 
and address buses are used exch1sively by 
tl1e 68000, ROM is always accessed at the 
fill/ processor speed of 7.83 MHz; conse­
quently, the ROM can perfonn as a rend­
only cadre memory. 

The 512- by 342-pixel video display ap­

by Burrell C. Smith 
pears in memory as a linear army of 10,944 
16·bit words of data, with the most s(~uifi­
canl bit repres1m ti11g the pixel farUre I left . 
Ear;h 512-pixd l10n'w 11tal /foe consists of 
32 words of data, with bits sh ifted out at 
15.67 MHz (322.68 JLS per 512-pixel line) 
followed by 12 wo rds of horizontal l1lm1k­
ing (taking 12.25 µS) . il'l1e last memory1 bus 
cycle of eaclr horizontal li11e is reserved for 
so1111d DMA , where a lryte of sound data 
is fetclred from the slmnd buffer aud sent 
lo the sowul PWM (pulse-width modula­
tor) forconvl'rsio11 i11tom1 analog level. Tiie 
11pda/11 rate of t Ir e sound clw1111el is l/1e11 
equal to tire video lroriwr1/n/ rate, or 
22, 254.55 Hz . In tire t1e rrical direction, 
342 active sca 11 lines are follmued by a ver­
tical retrace a11d e11011glr i11active l10rizm1tal 

The product-design 
goals of small size, 
light weight, and 

moderate end-user cost 
encouraged us to 

create a low-power, 
low component-count 

design. 

lines to take up the . a111e lime as 28 liori· 
zo11tal lines, providing a llertical retrace 
lime of 1.258 ms. Altho11gh scrrc11­
memon; accesses may ocrnr at 1111y time, 
a vertical retrace interrupt is generated at 
/ht! fn//ing edge of the uertical sync p11/se 
lo allow screen a11imatio11 to occ11r com­
pletely sy11c/1 ro11011s to t/1e t1ideo beam 
movement. 

Access lo RAM is divided into sy11 ­
d1m1wus time slots, with I/r e 68000 and 
video cirrnirs sllari11g 11/ternall' word ac­
cesses during th e live portion of t/1e hori­
umlal video-display li11e and the sound cir· 
cuits 11si11f: the video time slot d11ring tile 
las/ memory bus cycle of l/1e /10riw 11tal 
line. Althnuglr tire access lo RAM is 
divided lliree ways, t/11· 68000's share is 
maximized by givi11g it acass lo 111111sed 
cycles d11ri11g lwn'z,ontal and vertical /;/ri11k­
i11g. Tl1is way, 68000 access lo l<AM 
avera~es to a speed of al1011 t 6 MHz. 

For /1igh-pt•rfrm11a11c11 01111d ge11emlio11, 

a tighlly coded ro11ti11e ge11emtes 370 
samples of so1111d data and places tht?m i1110 
lhe so1111d buffer just after a vertical retrace 
i11terrupt . The 68000's 32-bit registers are 
used to control pitch wilh 24 bit of preci­
sion, providing eacli of four possible voices 
wilh 16.777.216 possible frequencies . For 
simpler so11nds, a timer in the system's 
VIA provides a square wave of program· 
rnab/e pifch . All soimds pass tliraugli a 
softwan,i-co11frolled volume adj11slme11t 
/hat creates approximately 20 decibels llf 
total amplitude variation 111 eight discrete 
steps. 

Tire Macintosh 1tisk controller is a single 
LSI (large-scale integration) co111po111mt 
referred lo as tl1e /WM ("integrated Woz 
machine") chip. The device, a one-cliip h1­
fegratio11 of fire disk controller originally 
designed by Steve Wozniak for th e Awle 
If, ha11dles data at 500 kilobits per seco11d. 
To control tlie disk drive's motor speed, a 
pulse-width modulator located 011 tire 
digital board a/laws the disk to niove al 011e 

of 400 possible disk motor speeds; the 
PWM is driven from a table i11111e111ory in 
a Jnshio11 similar to that of /h e so1111d sys­
tem . By varying tire motor speed, we 
created a more reliable disk drive that puts 
significa11tly more data 011 t/1e same disk. 

The Macmtosh c01111111micatio11s chip, 
the Zilog 8530 SCC ( erial comm1mica­
tions conI roller), pl'(R]ides sy11chro1w11s and 
asy11ch ronou data transmission at 11p to 
230.4K bits per second using a self­
c/ocking data forma t and 11p to 1 mega~il 

per second 11si11)? mi extemal clock. The 
Macintosh's rwo serial ports are identical; 
each provides si11gle-e11ded or differential 
sig11a/i11g and 1111-1/tidrop (party-lin e) 
capability. 

Tlie 6522 VIA (versatile interface 
adapter) rounds mil the 110 req uirements 
of the machine /ly providil1g system timers. 
support for the mouse and keyboord, and 
general-purpose 110 lines for selecting 
r•ario11s system f1111ctio11s such as alternate 
screen and sound buffers and for com­
1111111icati11g with tire system's real-tlme 
clock and parameter memory. 

Burrell C. Smith is a member of the Apple 
Mnciutosh design team. 
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cessory" progTams are two exceptions 
that 111 cover later). This limitation is 
largely due to the Mac's small mem­
ory space and the overall design of 
the software, which assumes that the 
current program has access to all the 
machine's memory. This is not as bad 
as it sounds; a single application can 
use multiple windows, and material 
can be cut and pasted from one docu­
ment to another by storing the 
material to be pasted on a "dipboard" 
before loading in the second docu­
ment (which replaces the first). Still, 
the absence of hardware slots and the 
inability to run two applications 
imu ltaneously are two important 

ways in which the Macintosh is fun­
damentally different from the Lisa 
computer. 

Reliability and Low Cost 
through Simplicity 

Although the Macintosh costs ap­
proximately one-third the price of a 
Lisa, the Mac has much more than 
one-third of the Lisa's power. The 
idea of reliability through simplicity 
not only makes the Macintosh pos­
sible at a relatively low price but also 
produces a machine that has a reli­
ability normally associated with 
much simpler computers. 

One component of the Mac's sim­
plicity is its low chip count- it con­
tains about 50 !Cs (integrated cir­
cui ts), which decreases its physical 
size and price and increases its relia­
bility. Mac reduces its chip count by 
combining the functions of many 
standard chips into eigh t program­
mable-logic arrays (PALs) . 

The Macintosh has only two circuit 
boards, one that holds all its analog 
circuitry and one that holds all its 
digital circuitry (see photos 2a and 
2b). By partitioning its functions and 
reducing the number of connectors 
(by decreasing the number of boards 
to be connected), the designers have 
made the Mac both more reliable and 
less expensive. They carried this 
philosophy farther by eliminating 
hardware slots; you add peripherals 
to a Mac through its two high-speed 
seriaJ ports. 

The Macintosh was designed to 
reduce (or, in the case of the digital 
board, eliminate) the number of 
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1­

Photo 2: Tfie Maci11tos/1 circuit boards. Photo 2a shows the analog board, wllile photo 2b 
shows tl1e digital hoard. These two boards plus llte video display, 31h- i11cl1 disk drive, a11rl 
housing make up the main 11nil; 011/y lire kei1board and mouse nre needed to make a complete 
Macintosh system. 

places in which hardware must be 
fine-tuned during assembly. In some 
cases, the design ers eliminated th 
need for adjustment through clever 
circuit design, wh ich also means 
there's one less thing to go wrong 
with the computer once it is in the 
owner's hands. In other cases, Apple 
eliminated fine-tuning by requiring a 
vendor of externally manufactured 
subassembli s to tune the part before 
delivery; for example, the video-di ­
play tube and yoke are delivered pre­
adj usted, and the Sony 31/2-inch disk 
drive is delivered tested and witb 
several Apple-specified modifica­
tions. 

Maximum Synergy between 
Hardware and Software 

The Macintosh' hardware and 
software were optimized for maxi­
mum performance. This means that 
the hardware an d software evolved 
over a period of time in a process of 

mutual give and take. For example, 
the p ixels displayed on the Mac' 
video display are square (not rec­
tanguJar, as in other compu ters); thi 
greatly simplifies the software that 
draws quares and circles, scales text 
and grap hics, and prints screen 
images. 

Going for the 
World Market 

Having learned from past experie11ce, 
Apple designed the Macintosh so that ii 
could easily be modified for all markets out­
side the United States. The follmoi11g ex­
amples shaw hm.o pervasive nation- or /a11­
guage-specific aspects of a computer design 
are and how Apple !ms minimized /he 
changes needed. 

•Excepl for the word 'Jl.pple" on the rear 
panel, the Macintosh !Jas no Englisli text 



(2b) 

Hardware 
The main unit of the Macintosh 

consists of eight parts: two circuit 
boards, a cable to connect them, a 
metal chassis, a 31h -inch disk drive, 
a video-display tube with yoke, and 
a plastic front bezel and rear housing 
(see photos 3a and 3b) . An external 

mouse and keyboard make for a total 
of 10 parts. The main unit takes up 
an amazingly small 10-inch by 10­
inch area (it is 13% inches high). 
True, the keyboard and mouse take 
up more area than that, but the foot­
print of the main unit is considerably 
smaller than that of comparable com­

puter . The Mac is also pleasantly 
compact and light; an entire Mac sys­
tem in an optional padded satchel 
weighs 25.6 pounds (less than many 
transportable computers) and can be 
carried onto an airplane. 

Figure 2 shows a block diagram of 
the Macintosh hardware; for more 
details, see the ''Macintosh Sy tern 
Architecture" text box. For now, let's 
look at the machine's major subas­
sembHes: 

Processor: The Macintosh uses a 
Motorola 68000 processor running at 
7.83 MHz. 

Video display: The Mac has a 
9-inch monitor that displays a non­
interlaced image at 60.15 Hz. The res­
olution of the video image is 80 pixels 
per inch, so the overall screen is 512 
by 342 pix ls. 

ROM: The Mac uses two 256K-bit 
ROMs configured as 641< bytes of 
memory. The ROM (read-only 
memory) contains most of the Mac' 
operating system and a "toolbox" of 
optimized 68000 user interface related 
routines (see the text box "The User 
Interface Toolbox" for more detail) . 
The ROM is always accessed at full 
speed, Z83 MHz. 

RAM: The Mac has 128K bytes of 
memory; at some point (Apple say 
by the end of 1984), this will be ex­
pandable to 512K bytes (by substi­
tuting 256K-bit dynamic RAM 
(random-access read /write memory) 
chips for the 641<-bit chips currently 
being used) . The screen display uses 
21,888 bytes and is drawn using this 
memory and OMA (direct memory 
access) circuitry. Apple has an un-

Texr conli1111ed on page 39 

anywhere on the product or in the ROM. 
Each plug is labeled with a picture Umt 
identifies its f11ndion . 
•The videcrdisplay rate of60.15 Hz is gen­
erated intemally instead of being derived 
from the line current. This allows the Mac 
to be used without modification in coun­
tries that have 50-Hz line current. 
•Macintosh software has been designed so 
that all text messages, message layouts, 
and icons can be stored in a resource file, 
sepamte from the program itself. A de­
signer can use n resource-editor program 
to change tex/ (for example, to another lan­
guage), icons, message layout, and t/1e for­

mats of time, dates, numbers, and c11rre11­
CIJ. With this method, tl1e progmm itself 
does not have to be cl1anged and recompiled 
to make these cha nges. 
•The keys on t/u keyboard are defined by 
tl:e software, tlrns a/lawing Apple to 
change the keybon rd easily to accommodate 
the special cltamcters needed In; same lan­
guages. In addition, Apple has designed 
tlie Mac so that two keyboards (differing 
in 011/y one key) can be used for all ver­
sio11s of the product; Apple customizes a 
key/Joa rd for a given language by printing 
the necessan; legends into the plasNc keys. 
In addition, any Mac keyboard can produce 

the full Macintosh character set; the only 
advantage ta f1aving the keyboard for acer­
tain language is that the keyboard Iayoll l 
will be more appropriate for that language. 

With these in11ovatio 11s1 the most time­
consuming part of modifying the Macin­
tosh fur another country is translating and 
printing the documentation. Apple reports 
that if will be shipping the Ma.cintosli tv 
several foreign countries "within several 
months of the Mac's 1nlroductia11." (C,om­
panies never seem ta meet such deadlines, 
so expect fo reign versions to be shipped be­
fore the end of 1984.) 
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The User-Interface Toolbox 


The loo/box (which ocC11pies huo-thirds 
of the high-speed 64K-byte ROM inside the 
Macintosh) includes optimized 68000 
111nchi11e-la11gunge routines that /tandle all 
aspects of the Macintosh user interfnce­
thi11gs like windaws, text, the mouse, p11/l­
dmun menus, desk accessories, dialogue 
boxes, and fonts. The figure below shows 
the relative relationships among the dif­
feren t unjts (or packages of routiues). Here 
is abrief description ofeach unit, starting 
with tire lowest-level unit and working up: 

•Resource Manager: These routines 
coordinate the 11se of resources, which are 
data stmctures such as text strings, 
menus, and icon and font definil-ions. 
These resources are kept separate from the 
actual code ofan application, whic/1 means 
that tile resources ofan applicatio11 can be 
modified williout forcing a recompilation 
(or modification) of the application pro­
gram. The Resource Manager is 11sually 
called In; higher 1mits like the menu and 
font managers. 
•Font Manager: This u11it supports the 
use of various text fonts. It calls the 
resorirce manager when it needs to use a 
font no! already in memon;, and it is usual­
ly called by tire Quickdrmv unit. 
•Quickdraw: Quickdrnw is a graphics 
package that is at the heart of bot/1 the Lisa 
and Macintosh computers. Bill Atkinson, 
its creator. worked for 3 Y.i years 011 the 
code, rewriting it many times and red11c­
ing it from a 160K-ln;te compiled Pascal 
program to a 24K-by/e package of highly 
optimized 68000 code. Atkinson, who <vas 
involved in the early design of the Lisa's 
user interface, designed and optimized 
Quickdmw for the Lisa computer; lie later 
joined the Macintosh design leam. Quick­
dmw is ven; fasl-for example, it cnn print 
to the SCP'l'en more t1zan 7000 cfiamcters per 
second. Two of its most interesting 
capafJilities are its ability to fill in a11y at­
bhran1 shape with a -pattem and its abil­
ily to "clip'. a11 image to correspond to tile 
boundaries of 1111 arbHraiy masking shape. 

The latter ability is needed to correctly 
display windmu contents wf1err one win­
dow uverlaps others. Tire source code for 
Quickdmw is identical i11 both the Lisa and 
1'1e Macintosh. 
•Event Manager: All sysf.em events (e.g., 
keypresses and mouse button presses) are 
received and interpreted Oll'ougli tltis unit, 
which mediates between the application 
program and the outside world. 
•Toolbox Utilities: These ro11/ir1es l1an­
dle miscellaneous tasks tl1t1t indude string 
opemtio11s, fixed-point aritfimetic, and bit­
wise logical opemtio11s. 
•Window Manager: Since all actior1 on 
tile Macfrrlosh display oc 11rs within win· 
dows, this is a ven; important 1mil tltnt 
is 11sed a lot. TI1e Wi11daw Ma11ager a/laws 
the application progrm 1 to interact with 
windaws on a high level while ii takes care 
of the low-level details automatically. ft 
allaws you to crea/e different kinds of boxes 
(doc11ment1 dialogue, amt alert boxes, for 
example), delete them, muve t11em, change 
their size, and make an inactive unndow 
active and vice versa. The Window 
Manager e11s11res that tire computer auto­
matically redraws the necessary screen 
areas when some aspect of a window is 
changed. 
•Control Manager: Tlris unit controls 
the ttse of software br~ttons, check boxes, 
n11d dials, nil of which ca11 be cal/ed on to 
shaw and alter the status of certain 
variables. 
•Menu Manager: Given a lwo-dimen· 
sional ma/ rix of memi items (each column 
is a menu title foll.awed by its selections), 
this uni/ rontrols llie display and behavior 
of that matrix of p11/l-dou111 mmus. 
•Text Edit: These routines control ele­
mentan; text ent-n1 and editing. Text Edit 
is designed with lots of sofhoore "hooks" 
sc that you can modifi; its behavior but still 
11se if. An extemal unit called Core Edit, 
whid1 must be loaded into RAM, contains 
more sophisticated entn; and edi/"ing 
routines; Core Edit can handle different 
fonts, sizes, and text styles. 

OESK MANAGER 

OIALOG MANAGER 

TEKT ED IT 

ICONTROL MANAGER l I MENU MANAGER 

WINOOW MANAGER I 
TOOLBOX UTILITIES 

.___a_ c _1<o _ __.I I EVENT MANAGERu1_ _R_A_w 

FONT MANAGER 

IRESOURCE MANAGER I 

•Dialog Manager: Dialogue boxes are 
text boxes with seveml check boxes; usually, 
clicking the mouse button near a box selects 
it (and the action or condition associated 
with it) and unselects the previously 
checked box. An alert box (as in figure 1h) 

alerts you to a potentially dangerous situa­
tion and forces you to click on one of two 
buttons, "Cancel" or "OK." The Dialog 
Manager handles the display of and user 
response to a dialogue or alert box. 
•Desk Manager: TI1is unit allows the 
application program to use the desk ac­
cessories, which are resources that are 
called in from disk if they are not current­
ly in memon;. 

Applications ca11 be written in Mac 
BASIC, Mac Pase.al, or 68000 assembly 
language (1mmlly one of the latter two). 
Both Mac Pascal and Mac BASIC are 
designed so that their keywords directly call 
most of the toolbox ro1ai11es. Most applica· 
tions that use the routines are essentially 
1m endlessly repeati11g loop that waits for 
an event, detennines what kind of event 
it is, and lfien processes the event. 

Febn.ull')' 1984 © OY!'E Pu.Qlk•tions Inc. 37 



Macintosh System Software Overview 

by Andy Hertz feld 

Tlze Maci11tosh is more than a power­
ful, inexpensive 68000-based desktop com­
puter. It comes with a b11ilt-in personality 
provided by 64K bytes of handcrafted sys­
tem software contained in two ROM chips 
011 ils digital board. Besides perfanning 
tmditional opemting-system functions s11c/1 
a memory and file management, the Mac­
intosh ROM includes the revolutiommJ 
Qllickdmw package and a User-Interface 
Toolbox to /1elp progmmmers develop ap­
plications that share aconsiste11t, advanced 
user i11terfnce. 

T11e Macintosh ROM can be f/1ought of 
as an extension to tire 68000 instmction 
set, augmenting its 56 basic ins/ructions 
with more tha11 480 new inslntdions 
de.signed for implementing fast mouse­
based applications. fl is implemented en­
tirely in 68000 assembly-language code 
that has been handcmfted and optimized 
uver a period of almost three years. We 
c/wse assembly language over a liigher­
level language because it was ven; impor­
tant for the system to be small and fast . 
Tile Macintosh is intended to be a ve1y 
high-volume product, and we could afford 
lo lavish time and attention on every ro11­

tine, making each one as efficient as pos­
sible, knowing that our efforts would be 
11111/tiplied by the 111i/lio11s of 1-111its that we 
will eve11f11ally ship. 

II is somewhat risky lo put 64K bytes 
of intricate system software in ROM 011 a 
disk-based system, bur we did it becnrise 
we wanted tlze machine lo have fl built-in 
standarrl user i11terfnce. By 11si11g our 
ROM-based toolbox, n programmer saues 
development time mid precious memory 
space; tliis prouides a positive incentive for 
doing it our way. Also, the price per bi/ 
of ROM is significrmtly less than /lraf of 
RAM, and not !raving /he operating 
system load in from disk saves space on 
every disk yo11 hflve. Applicntion programs 
11ever reference the ROM directly; instead, 
t>1ei; use compact "trap'' instmctions fl1al 
are i11ferpreled by the SlJSlem dispntci1er. 
Tliis allows 11 lo inlercepl a11y routine lo 
fix the program bugs /'hat will inevitably 
an·se. 

Tile Mac's system software design pfzi­
Josophy emphasizes simplicity, flexibility, 
1111d high perfonnance. Wec/10se the single­
applica/io11-al-a-ti111e p/1ilosophy to help 
keep l/1i11gs relatively simple. The user-

interface software is designed to be flexible 
beca14se we are still /earning how to make 
systems easier and more ftm lo use. 
Another reason for designing the software 
.this WflY is that trying to live for years 
with what we tho11ghl was best at any 
given time would doom 11s to eventual 
failure. High perfonnnnce is extremely im­
portant in an interactive system; people 
won'/ enjoy using a system unless it is very 
responsive. 

About one-third of Ore ROM is devoted 
to what we call the Macintosh Operal"ing 
System, which contains many components 
fo1111d in more traditional systems. II in­
cludes the low-level device drivers and in­
termpt /1a11dlers, an asy11clrro11011s 110 
system, a memonJ manager, a simple, fasl 
file system, a segment loader, and various 
utility routines. Tile I/O system supports 
sumppable, RAM-based device ritivers as 
well as its built-in serial, disk, and so1rnri 
drivers. Mo t 110 and file-system calls can 
be nmde asynchro11011sly, which allows an 
applicati011 to avel'iap 110 tasks with oilier 
tasks. The memory manager minimiz.es file 
fragmenlation of available memory into 
small pieces Uy supporting relocatable ob­
jects that are always accessed indirectly; 
the memon; manager also provides a11 
flllloma lic caching scheme by optionally 

(3a) (3b) 

Photo 3: lrisfr/e the Macintosh co111p11ter. From Ille front (photo 3a), you can see !he video display a11d tile 3 l/i-i11ch di k rlrive. From the 
rear (p/1010 3b), you can see t/1e two mai11 circuit boards (rigllt a11rl 110/10111), Ilic rear of /lie video-display tube, the 31/i-i11c/1 disk drive, and 
a row of connectors al Ille bottom of the 1111it. The co1111ectio11s go, fro 111 left to rig/ii, to tire mouse, a sec011d disk drive, huo peripherals (these 
are two serial ports), and an external amplifier (for sound 011tp11(). 
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purging objects as memon; grows fuller. 
The file system ensures against loss of data 
bi) maintaining tags on every block; these 
allow the Cimlents of a disk lo be pieced back 
togel/1er even if the directory is destroyed. 

Another third of the ROM is occupied 
by Bil! Atkinson's Quickdraw gmphics 
package. Quickdmw, which is the comel'­
sfone of Apple's "Lisa technology," is 
responsible for the Mile's extremely fnst 
user infemction. It dmws pmcticnlly every­
thing yo11see011 the screen, including text 
(in a variehJ of typefaces and styles) and 
both filled and 1mfilled rectangles, lines, 
and ooa/s, It also is capable ofrepresenting 
arbitmn1 mras of the screen called regions 
in a very compact data structure. All 
Q11ickdmw calls are clipped to the intersec­
tior1 of up to three regions, providing the 
fimdamenfal capability necessnry for over­
lapping windows. Quickdmw also is cap­
able of recording any sequence of proced11re 
calls and aving them as a picture. Pic­
tures provide an easy, -p<n.oe1f11l 111efhod for 
transferring graphics between applicatio11s. 

The ft.rial third of /he Macintosli ROM 
is occupied biJ the User-Tnlerface 1bolbax, 
a collection ofvarious managers and serv­
ices intended lo help a progmmmer develop 
applicalions that ronforn1 lo lhe Macintosh 
standard u er inte1face. Its principal com­

por1ents are r1.1so11n;es, windows. menus, 
amt.rols, dialogues, and a text-editing 
package. The winrlow, menu, nnd con/-ro/ 
ma11age1'S contaill litl/e infomialion on how 
individual windows, menus, or con/70/s 
look or behave. lnstead, this i11fon11alio11 
is encapsulated in definition functions, 
which are kepi as resources and swapped 
into memory as necessan; fo implement 
messages sent by the various nmnagers. 
This provides a very flexible sfmctttre 
Cilpable ofroolving as we leam how lo im­
prcnie Ihe user i11terfnce. 

Another important goal of the Maci11­
tosh system software is to faciWnte the 
passing of data behucen applications. A 
scrap manager is provided to help ap­
plications share data. lt defines lwo data 
h.JP8S l/1at euen1 application is requested to 
support (simple ASCIJ lext and Quickdmw 
pictures) and lets applicatfo11s define their 
ow11 custom types. 1t provides routines for 
tmrisferri11g data i11 rmd out of tile scmp. 

As stated above, Mnci11tosh supports 
011/y one application nmning nt any given 
time. This restriction is mainly d11e lo 
limited available memory. By making a few 
simple calls to the desk mn11ager, an ap­
plication may allow many usef11I 111illi­
applicatio11s to nw co11c11rre11tly with 
ilseif. These s11mll programs are called 

desk accessories a11d are capable of cut­
ting and pasting data with eaclz otlier ns 
well as with the major application. We cur­
renJly provide five desk accessories (calc11­
iator, clock, notepad, control panel for 
default system pammeters, .and scrapbook) , 

By the spring of 1983, it became apparent 
that we would not be able to fit all the 
rouh'nes that we had hoped to into our 
64K-bijte ROM space. We designed a facr1­
ihJ lo allow some system code (in the 
Sljstem resource file) to be swapped in from 
disk lo RAM when needed. We now use 
five such RAM-based packages, including 
a fully IEEE-standard floating-point 
11umeric package, a sta11dard file dialogue 
package, and an fotemalional string 
package tliat deals with various fo1mnts for 
date and time display. 

111 summan;, the 64K bytes of ROM­
based finnware pl'VlJide Macintosh with a 
unique personality and user interfnce, 
fanning the foundamm far the development 
of communicating applia1tio11s that share 
a comma11 user interface. The Macintosh 
firmware is venj fnst and flexible, and it 
will be exciting lo see all tire applications 
that develop from it in the years to come. 

Andy Hertzfeld is n member of tire Apple 
Macintosh design team. 

Text co11li1111cd from page 35: 

disclosed proprietary technique for 
phase-locking the 68000 to less ex­
pensive memory, which lowers the 
product cost without sacrificing the 
speed of memory access. 

When the Mac is drawing a hori­
zontal line of the video display, the 
68000 and the video OMA circuitry 
alternate (interleave) their accesses to 
the RAM address and data Un s. 
Since these two can never access RAM 
simultaneously, the 68000 can never 
pr duce hashing or other glitches in 
the video display by accessing RAM 
at th wrong time. Because of this 
interleaving, the 68000 access s RAM 
at 3.92 MHz, half of the fuU 7.83 MHz 
rate, during the display of a hori­
zontal line of the screen. This is done 
in the following way: the DMA cir­
cuitry put a word from RAM int 
the video shift register; while the 
register is sending out those 16 bits 
erially to the screen, the 68000 uses 

RAM for its own purposes; then the 
cycle begin again wit11 the OMA 
ircuitry~ 

When the video display is doing a 
horizontal or verti al retrace, how­
ver, the 68000 gets exclusive use of 

the RAM at its fuJJ speed, 7.83 MHz. 
This ha a significant effect on the 
average speed of RAM access. 0 ut of 
the 45 µ.s (microseconds) for each 
horizontal display line, over 12 µs 
{about '2:J percent of the time) are oc­
cupied by horizontal retrace. Of these 
12 µs, about 0.5 µs is used to send 
data to the sound and disk-speed cir­
cuitry, while tJ1e re t is available to 
the 68000. Furthermore, out of the 
16.626 ms (milliseconds) used to draw 
each complete screen, 1.258 m 
(c bout 7.6 percent of the time) are 
devoted to vertical retrace. Of this, 
about 14 f-tS a.re used for sound and 
disk-sp ed control (representing the 
control work done at the end of the 
equivalent of 28 unused horizontal 
lines of video), leaving more than 
1.244 ms for the 68000 t access RAM 
at full speed. 

To summarize, th ROM is always 
accessed at 7.83 MHz, regardless of 

screen display. The RAM is accessed 
at 3.92 MHz during screen display 
and at 7.83 MHz otherwise. The 
average speed of the system is 
around 6 MHz. 

One memory area of interest is the 
sound b11ffer. Along with associated 
hardware, this buffer enables you to 
create four channels of arbitrary 
sound while using no more than 50 
percent f tJ1e 68000's computing 
power. The 68000 performs look-up 
operation every 44 ~1s on up to four 
256-byte waveform tables; the re ult 
of these lookups is placed in a 
370-byte sound buffer, from which 
the sound hardware fetches 1 byte 
every 44 µ.s to deliver to an 8-bit 
digital-to-analog circuit (DAC). An in­
ternal VIA (versatil interface 
adapter) can also be used to generate 
a single square-wave tone while 
using an insignificant part of the 
68000's computing power. 

Mass storage: The Macintosh uses 
a custom version of the Sony 31/2-i.nch 
disk and drive (see photo 4) . The 
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The Macintosh Memory Map 

The Macintosh memonj map contains 

RAM, ROM, and 110 devices that com­
municate with the 68000 through specified 
memory locations. When tlie Macintosh is 
tu med on (i.e., at boot-up), the 64K-byte 
ROM maps into the first page of memory 
and is used to get the system started. After 
boot-up, the positions of RAM and ROM 
are chm1ged so that the 128K-byte block of 
RAM occupies the first two pages of 
memory (see figu re below). 

The Phase Read area of memory is used 
to determine whether the computer's 
timing signals are correctly in phase with 
each other; this is us1m/ly done by ROM 
routines at boot-up. 

The VIA (versatile interfece adapter) 
locations are used by the Macintosh's 6522 
VlA . This chip gives the Macintosh 
pamllel ir1put, output, and interrupt lines, 
shift registers, mo11se i11fon11ation, and 
clocks. 

The IWM locations are used btj t!ie 
Macintosh's !WM (integrated Woz ma­
chi11e), which controls al/ access lo the in­
temal 31/i-incl: disk drive and the optional 
external one. 

The SCC Read and SCC Write locations 
are used for seveml purposes. They a/law 
the sec (serial communications controller) 
chip to handle two serial ports at rates be­
tween 30 and 230,400 bits per second. In 

ADDRESS (IN 
HEXADEC IMAL) 

FF FFFF 

F8 0000 

PHASE READ 
 PHASE READ

FO 0000 
VIA VIAEB 0000 

EO 0000 
IWMIWM 

00 0000 

co 0000 
sec WRITEsec WRITE BO 0000 

AO 0000 

sec READ 
 sec READ

90 0000 

62 0000 

128 K RAM 

60 0000 

41 0000 

DUPLICATE ROM IMAGE 64 K ROM 
40 0000 

02 0000 

01 0000 128 K RAM 

64 K ROM 
-00 0000 

addition, they allow the sec to deted 
mouse motion (in conjundion with the 
VIA) and adjust the phase of the Macin­
tosh timing signals. 

Most programmers will riot ueed in­
timate knowledge of the Macintosh 
memory map. The 64K-byte ROM contains 
sophisticated routines that take care of low­
/eve/ processes like 110, memory manage­
ment, video display, and similar tasks. Ap­
ple encourages the use of these routi11es; 
they mean less development time, con­
frmnity to the standard Macintosh user in­
terface, fester progmms (ROM always nms 
at full speed), and more memory space for 
programs and disks. 

ADDRESS (IN 
HEXADECIMAL) 

01 FFFF 

01 FFE3 

01 FDOO 

01 FC7F 

DISK SPEED ANO 
SOUND, PAGE l 

IBOTTOM l 

VIDEO SCREEN, PAGE 1 

(TOPI 

USER SYSTEM 
MEMORY (80 Kl 

HARDWARE EXCEPTION 
VECTORS 

Ol A700 

00 0100 

00 0000 
· DURING BOOT-UP AFTER BOOT-UP 
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QUARK INTRODUCES 

CATALYST™JJe. 

The Only Hard Disk 
Program Selector 
for the Apple Ile and 
Apple II Plus. 

A hard di k makes your Apple Ile or 64K Apple 
II Plus even more powerful. And makes you even 
more productive. But you still have to load a new 
floppy and reboot when you need to change pro­
grams. And the more programs you have, the more 
time you waste. 

That's why Quark developed Catalyst tr.i II 
A unique ProDOS program selector that lets you itch 
between even copy-protected programs. Without 
rebooting. A few keystrokes move you from Word 
Juggler Ile to your spreadsheet, then to your file 
management system, and so forth. Just boot Catalyst Ile 
when you turn on your machine, and you may not 
need to touch another floppy all day. 

ID 1983 Quark Incorporated 

The convenient menu lists the programs you've 
tored on your hard disk, organized in any way you 

wish. You can automatically install virtually any 
program which use Apple's new ProDOS operating 
system~ Including software from Quark, Apple 
Computer and other leading manufacturers. . 

Catalyst Ile is an affordable $149. So see your 
favorite dealer today for a complete demon tration. 
And while you're there, look into Quark s other of­
fice automation tools for the Apple Ile and Apple ill. 
Powerful programs that are easy to learn. And u e. 
At prices that are as intelligent as the software. 

"'Not compatible with programs written for DOS 3.3, Pascal , CP/M 
or any other Apple operating system. 

Quark, Catalyst and Word Juggler are trademarks of Quark 
Incorporated. Appl.e, ProDOS and ProFile are registered trade 
of Apple Computer, Inc . 

For the name of the Quark dealer nearest you, call I (800) 543­

Office Automati.on Tools 
2525 West Evans, Suite 220 
Denver CO 802 ! 9 
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Photo 4: The Sony 3Y2-inch disk is encased in a rigid plastic lio11si11g, and t11e oval window 
through which the magnetic medium is accessed is protected by a metal slwtter that slides 
out of the way when the disk is inserted in ihe drive. These factors help protect tile disk from 
casual use. 

drive can store 400K bytes on a 
single-sided 31h-inch disk; the Mac is 
designed to be able to use double­
sided drives to get SOOK bytes per 
disk, an option that Apple may pur­
sue at a later date. The standard Sony 
31h-inch disk (used to date by Hew­
lett-Packard and other vendors) puts 

- -....._--..- .-­

70 tracks of data a 135 tpi (tracks per 
inch) onto each disk. At Apple's urg­
ing, Sony now makes the drive in 
another model that has 80 tracks of 
data at 135 tpi. As a comparison, the 
Hewlett-Packard HP 150 uses the 
70-track version and conventional 
sectoring to get 270K bytes per single­
sided d isk. 

Sharing Data among Programs 

Macintosh progmms, if they are de­

signed in accordance with Apple guide­
lines, will be able to trade data among 
themselves without one program having 
to know anything about the nature of the 
others. 'L'his is done through use of a 
shared memory area cal/eii the clipboard 
and the standardizati.on of the data tlrat can 
be stored in it. 

The clipboard is a relocatable piece of 
memor.v that is not ernsed when a new pro­
gram replaces an older one. It is used as 
foll ws: the first program copies data into 
the clipboard, the second progmm replaces 
the first with its own code and data, and 
the data in the clipboard is added to the 
data now in memory. The clipboard can 
contain a variable number of data items, 
though every item must be of a different 
type. Each data item consists of a four­
character data-type identifier, a 32-bit 
length (in bytes), and a stream of bi;tes that 

makes up the actual con/e11ts of the data 
item . 

Programs are free to implement their 
own data types. Apple has defined two­
text and Qidckdmw pictures-and eii­

co1m1ges every program to be able to read 
both and write at least 011e of these data 
types. Text is a simple ASCII string o[ 
cl1araciers without m1y i11fonna/io11 on tire 
size, font, or position of the text . Q11ick­
draw pictures are defined as a sequence of 
commands that ca11 be understood by the 
Quickdraw routines. A Quickdmw picture 
can contain displayable text (wilicll does 
include infonnatio11 on text size, font, and 
position on the screen), a sequence of 
ele111e~1tary graphics commands that will 
recreate the image, or the image descn'bed 
as a stream of bits. These two data types 
provide a gunm11teed means of co11miunica­
t:io11 among Maci11tosf1 programs. 

In addition to the change to 80 tpi, 
Apple contracted Sony to modify the 
drive in several o ther ways. Two 
changes allow the Sony drive to 
mimic the behavior of the Lisa 
"twiggy" drives (which were original­
ly chosen for use in the Mac): d isk 
ejection under software control and 
variable disk-rotation speed. The first 
change allows the Mac to ensure that 
a disk is correctly updated before it 
is surrendered to the user (that is, 
you can't take a disk out of the drive 
until the Mac software permits it). 
The second change enables the Mac 
to record onto the disk at a constant 
linear density (which means you can 
put more data on the outermo t 

tracks), as opposed to the constant 
radfal density approach most com­
puters use (which puts the same 
amount of data on each track regaid­
less of position). 

The Macin tosh's drive rotates 
under softvvare control between 390 
and 600 rpm (revolutions per minute) 
and transfers data at the rate of 
489.6K bits per second (bits as re­
corded on the disk, not dee ded data 
bits). Most computers use a disk­
controller chip instead of the pro­
cessor to control the drive. The Mac 
(like the Apple 11) uses its processor 
to directly control the drive . Because 
the Macintosh can control more disk­
related parameters than the Apple Il 
(the variable m tor speed , for exam­
ple), Macintosh owners will be 
treated to an even greater wealth of 
copy-protection schemes than Apple 
IT owners enjoy. Also, the Macintosh 
drive uses modified group code record­
ing to encode data onto the disk. This 
technique, invented by Steve Woz­
niak for use with the Apple IT, en­
codes 6 bits of data into an eight­
transition group that is recorded onto 
the disk surface. 

Keyboard: The keyboard has 58 
keys; the left Shift key is split on the 
international version of the Macin­
tosh, giving it a total of 59 keys. The 
keyboard includes Return, Caps 
Lock, and Shift keys in their usual 
p laces, two Option keys, and a 
cloverleaf command key (see photo 
5). Combinations of the Shift, Caps 
Lock, and Option keys give each key 
up to six meanings; the command key 
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acts a a modifier and is often used 
with a Jetter key as the keyboard sub­
stitute for a mouse-selected menu 
item. The keyboard contains an 8021 
microprocessor and is connected to 
the main box by a four-wire bidirec­
tional serial c rmection . The connec­
tions on both ends use the same kind 
of square modular plug found in 
most telephones. 

Mouse: The Mac's one-button 
mechanical mou e, about the size of 
a pack of cigarettes, is essentially the 
same as the Li a's; It differs only in 
the shape of the plastic housing. The 
mou e is u ed to position the cursor 
on the screen; when you slide the 
mou e over a horizontal surface, the 
cursor move in the same direction 
on the screen. 

Serial bus: The Macintosh's serial 
bus is very important because it is the 
way that most future peripheraJ (ex­
cept the second 31/i-inch disk drive 
and the keypad) will connect to the 
computer. The bu can run in nvo 
mode : with an external clock, it can 
transfer data at up to 1 megabit per 
second; with internal clocking (which 
embeds clock bits in the data stream 
itself), it can transfer data at up to 
230.4K bits per second. The latter 

scheme wilJ be used to connect mo t 
peripherals, which need only a low 
to medium data-transfer rate, to the 
Macintosh in a pas ive daisy-chained 
line. This scheme implements what 
the Mac's d signers call "virtual 
slot :1 

Virtual s lots have everal advan­
tages over conventional hardware 
peripheral slots. They reduce the 
potential problems inher nt in any 
added mechanical onnection (a 
serial interface connector has fewer 
pins than a typical interface board) . 
They reduce RH (radfo-fr quency in­
terference) by keeping the main box 
leakproof and allowing easy, inex­
pensive shielding of the erial line. 
By deciding that peTipherals will 
supply their ow n pow r, the Ma in­
tosh designer were able to stream­
li ne the power upply of the main 
box wiU1out worrying about the 
power need of unspecified future 
peripherals. Finally, virtual slots 
eliminate the need of peripheral 
card to insert themselves some­
where in the computer's memory 
map; the unchanging memory map 
creates a known , unchanging system 
architecture that all oftware design­
ers can be assured of, regardless of 

the peripheral connected. 
The virtual-slot chem is both 

practical and elegant; it offer a 
simple, standard way to conn ct un­
sp cified future peripherals. The 
230.4K bit-per-second data-transfer 
rate is high enough to meet the needs 
of most periphera l -printers, 
modems, plotters, music synthe­
sizers, and so on . However, one class 
of add-on card will not work u ing 
this scheme: proce sor cards like lhe 
Microsoft Softcard, which allow a 
computer to run another proces or's 
software. Such cards require full ac­
ess to the data and address lines and 

will not work via a serial "virtual 
s lot:' As a re ult, despite some 
rumors to the contnrry, the Macin­
to h will never use lBM PC- or MS­
DOS-based oftware. 

Power supply: Apple designed two 
power supplies for the Macinto h. 
The first on uses a 60-watt switch­
ing power upply similar to one used 
in the Apple l1 fami ly; it can operate 
on 85 to 135 V AC at either 50 or 60 
Hz. For technical reasons, use of this 
power supply would have delayed 
th e introduction of the machine, o 
Apple designed and produced a 
simpler nonswitching power supply 

Photo S: The Macintosh keyboard . 



(105 to 130 V AC, 60 Hz) for initial use 
in the first U.S. models of the Macin­
tosh . h e first swi tching power sup­
ply w ill be used later in the year for 
the international model and possibly 
for the US. model. 

Th s upply was designed to drive 
two twiggy disks; w hen the design 
was changed to include two 31/2-inch 
disks instead, the supply had a 
sizable margin of unused power. 

System Software 
As stated before, the Macintosh 

contains 64K bytes of ROM accessed 

at 7.83 MHz. Th ROM contain most 
of the Mac operating system and a set 
of optimized 68000 routines ca lled 
the Macinto h User-Interfa e Tool­
box. he operating-system ftware 
interacts at the lowe t level with the 
hardware; it includes su h thin s as 
d vice drivers and memory- and fi le­
management routines. The toolb x 
contains variou routines that I t you 
manipulate win dows, text, the 
mouse, pull-d wn m nus, d sk ac­
cessories, dialogue boxes, fonts, and 
other aspects of the Mac user inter­
face. These are high-level routines 

SEATILE GNES YOU 
AN EDGE IN S-100 
SYSTEM DESIGNS 
You can unlock newsy ·rem capabili1ies with hii;h-per­
forma ncc S-100 boards from Seatt le omputer. Al l are 
l E - E-696 compatible. But. t( r innovative system. that 
demand p rformance beyond 1he limits of cnnvcnt ional 
S- 100 board:. you'l l want to know more about 1hes..: 

eatlle omput r produces. or exam ple , with our 
8 MHz 8086 CP • you 'll be able to build system · 
that run fa tcr and consume less pow r than before . 
Take a closer look: 

8086 P Set : MHz 8086 P · CPU upport 
board include a com;ole 'erial port . a econd serial 
port. Centronics parallel port . vectored interrupt 
cmHrnller. four 16-bit ti mers and PROM monitor 
for 8086 • M -DO 2.0 plus development utilities 
• 8087 numeric coprocc . . or is opti nal 
· Single Qty: $595.00 

64k ta ti R M ully . latic desig n make. imcr­
facing easy • Compatible with a v;nie1 of P 
amJ DMA devices · High-spced (85 ns) RA s 
11pcrate 10 10 MHz with no wail sta te~ · 16k. 
'.Lk. and 48k OEM ver. ions arc avai lable 
· Single Qt : . 495.00 (64k) 

Disk M:u te ontrols as many as fo ur 8" 
and four: .25" flop py disk drives simu lta­
neously. in any combination • Ust:s 1793 
dbk control ler chip • Can be used wi th 
JO MHz CP s •Single Qty: $325.00 
Mult i -Port Serial ard 2- and 4-porr c r­
sions arc av:.i ilablc • These RS-132 rorts 
~ipcra tc a · either "data ·c1s" or 
"'d:.i ta termina l ·" • 36" cables included 
• 	 ingle Qty: $280.00 (4-por t) 

$210.00 2-poi·t) 

Fm the whole stury 1 n high-performance 
eaule Computer S-100 boards. call : E1-800-426-8936 1114 lntlus1ry Drive 

ca lcr and 0 - M inq uires arc in i1ed . Sc~mle . ;.\ 98188 
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that perfomt the details of such com­
p lica ted operations wi th mini.mum 
programming on the application de­
signer's part. For example, the 
window-management routine take 
care of correctly redrawing the di ­
play when 	a wind w is moved r 
changed. For more details, see the 
text box "The Us r-lnterface Toolbox ." 

The designers intend for you to ac­
cess a ll ROM routines indirectly via 
the 68000 '11ne 1010 unimplem nt d" 
instructions, which r ceive th ir ad­
dresses from a table in RAM; thi 
table can be changed to point to other 
routines, thereby allowing future ver­
sions of Mac software to patch the in­
vitable bug that will b found in the 

Mac ROM. Because the appli ation 
drive the ROM routines (instead of 
the other way around), the Macin ­
tosh is an "open" y tem who e 
behavi r is ompletely determined by 
the contents of the disk inserted into 
it- that is, software designers can u e 
the ROM routines to create a " tan­
dard" Macintosh application, or they 
can wri te their own code to create an 
application that behaves the way they 
want it to. 

Although th designers of the 
Macintosh have a general pl ilosoph 
of allowing only one applicati n pro­
gram to be open at a time, they have 
included in the majn menu a col lec­
tion of short, useful programs that 
can run without forcing you to end 
your current program. Apple calls 
these programs desk accessories. Many 
of the accessories are simply con­
veniences- the clock accessory, for 
e ample, hows you the current dat 
and time-but a v ry powerful a ­
cessory is call d the scrapbook. Or­
dinariJy, you can cut and paste data 
from one document t another by 
cutting the data into the clipboard, 
loading in the n ew document, and 
pasting in the data; this process 
would be tedious if you h ad several 
items of the same type to cut and 
paste. The scrapbook is a sequ nee 
of data items-text or graphics-that 
can be stored or recalled together, 
thu minimizin g th numb r of 
document changes and allowing you 
to recall often-used data items easily. 
Th e scrapbook is actua lly imple­
mented as a di k fil ; as a result, it 
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500.............. "" ......... . .... 431 

Juki 
6100 ....... " ... .. " .. .. ...• . ...... 492 


Tele lex 
1014 ......•......... . ..... 455 


IBM PC ACC ESSORIES 
AST Research 


6 -Pack 64K . . . . . . . . . . • . . . ........... , 269 

Com bo Plus 6 4K . . . • . • . . • . • . . • • • . . 269 

M ega Plus II. .... . . . • . . . . . . . . . . . . . 26 9 


Micro Grap hics 
RGB . Monichrom e. Printor .. . 398 

Plan Ironi c 

SPECIALS 


12 Slot Chassis, 125 Wall Power Supply & 
IBM Compatible CPU 

IMP SYSTEM $1200 
The S·100 Concept for 


IBM Compat ible Systems 


TAVA-PC $1995 

DISK DRIVES 5% DSOD 

TEAC 558 . . . . . ... . ... . .... S225 
PANASON IC/SHUGART . . ... $205 
TANDON T100·2 . ... .. . .... . S238 

MONITORS 
Amdek 

300A .................... . .. 143 
300G ....•......... . ..... . . . . .. 133 
.ll OA ...... 175 

Dynax 

12·· Green •...................•...... 127 

1 2" Amber . • . • . . . . . . . . . . . . . . ..... 138 


Taxan 

RGB Il l ........ . .................... . 446 

RGB 420 ........ . .............•.... Call 


Sanyo 
8112 Hi / Res .............. .. .. .. .... 195 


USI 
Pl 2 12 ·· Green ... .. ................ 125 

P l 312" Amber .. 142 


Prin ce ton Graphi cs 

PGS HX 1 2 .. . • , . . . . . . . . . 485 


Sony 

RGB . , . . . . . • . . . . . . . .. . ... Cnll 


NEC 

JB 1201 . ................. " 162 




tends to be rather large. 
System software react to aJI pe­

ripherals on an asynchronous basis ­
peripheral compete for the attention 
of the 68000 by sending it interrupts, 
whkh the 68000 eivices according to 
the level of the interrupt. This keep 
the 68000 from being tied exclusively 
to a peripheral- for example, lo the 
3 1/i -inch disk drive waiting to get up 
to its full speed-when it could be 
doing something more useful. The 
Mac' designer have managed to do 
this even with high-sp eed periph ­
e rals that usually require the full at­
tention of a processor. For exampl , 
disk and serial-port routines ha e 
b een dovetailed to permit the use of 
both peripherals at the same tim 

Disk Reliability 
Relia bility was one of the main 

reason that Apple decided to u e 
the 31/2-inc.h Sony disk drive instead 
of the 5 1/4 ·inch twiggy drive. (A pro ­
iected hortage of twiggy d riv wa 
another reason .) Apple is expecting 
the Macintosh to be the first real 
con ·um r-oriented computer, and it 

sees the magnetic medium as being 
more likely to fail th an the elec­
tronics. The Sony 31/2-inch di k is bet­
ter suited to the consumer environ­
ment. TI1e drive can hold an accept­
able amount of s torage per disk, and 
th small dfak, with its rigid heU a nd 
normally clo ed ace ss window, is 
less likely to suffer from bad handling 
than a conventional 51/ii- inch floppy 
disk. In addition, th m agnetic 
medium is c nnected t a teel hub 
that the dri e mates with and rotates. 
This is an improvement over 51/4-inch 
floppy-disk drive , which clamp the 
Mylar edge of the ce nter hole. Tlie 
3 1/i-inch disk hub is needed t get ac­
curat enough disk-head p lacement 
to make a d ata d n ity of 135 tracks 
pex inch p oss ibl . 

The d ata on the disk i encoded in 
a way that enables the Macintosh to 
re over from ome disk m dium or 
disk file error . The file directory is 
duplicated in a norm, l disk file 
(\ hich can be u ed if 1 for orne 
reason, the directory i d amaged). 
Also, each block of data n the d i k 
include a 12-byte identifier that g ives 

the file number, sequence-within-fil 
number, and date/time tamp for the 
data in the rest of \hat l ck; this can 
be used in many situations to recover 
most or all of the data o n the di k. 

Applications and Languages 
Neither application software no r a 

lang uage is included in the basic 
Macintosh package . H owever, a two­
program set will b available for $195; 
both programs require the recently 
inLroduced Tmagewriter printer to 
print things out. The first program is 
Mac Paint, the drawing program we 
looked at earlier. Created in hous at 
Apple, Mac Paint is limited to draw­
ings that w ill fit on one 8 112- by 
11-i_nch page. Mac Pai nt i unlike the 
Lisa drawing pr gram (Lisa Draw) in 
that it manipulates the drawing on a 
bit-by-bi l level (a Li a Draw drawi ng 
i stored as a collection of elementary 
objects-circles, text, boxes, etc.). This 
representati n makes ome thing , 
s u has a rbitrary erasures, asier on 
the Mac and other t1iings, s uch as de­
leting a single obje t within the draw­
ing, hard er. 

GETTHE SAME VIDEO TRAINING 

THE PEOPLE ATSONYGET. 


0 1 you can be trained by Sony even if ou 
uren'l employed by Sony. 

Because we're maki ng our vast library of train­
ing videotapes avail;ible lo ou. The very tapes that 
teach o urown engineering.service and i.a lcs personnel. 

The tapes cover the products a nJ concept or 
video and its related technologie ·. ou can learn thi.: 
hu i~0fvidc record ing. olor systems. 
Die.i tal video and electronic-. Televi ion 
production. nd more. 

Plu you can learn how 10 ~rvki: 
c merns.VTR's.and other idco produc:LS. 

protes i 11 ally as Sony does. 
The tape urc pro­

duced entirely by 
Sonv and conta in 
up-i -the-minute 
in lorrn.i1i n. They 
commLmicute clear­
1 and imply. And 
some of them are 
even pr gramrned for 
interactive lea rn ing. 
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And lea rning tlrn ugh video ca n be done at 
your m: n pace. in the convenience of your home. 
hop or . cha I. Reviewing is qu ick nnd e sy. nd 

the tape are alway avai lable for referenc . 
Send lbr y ur cata log. which list mor lhan 

250 title . In vour choice of3/4" or 1/2" formats. 
- Write ny Video Products om­

pany. Tape Producti< n Services. 
700 	 . Arte i:i Boulev<Hd. 

ompton. California 90220. 
Or c di (213) 37-4300. 

or course, t here·~ no 
ohligat ion. Except the 

obligation y u have to 
your ·elf: t fi nd out 
ab ut the be ·1 train­
ing avai lable in 
one of the countrv's 
faste_t-grnwing. ­
mo t lu rat i c field . 

SONY. 
Video Communica1ions 

Soll)'" a rq. 1r1Jtnwk <If~ C'orr 
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DISCOVER THE DYSAN DIFFERENCE 


pysan
Software Duplication: 


It's rour name on the package label. 
And your company' repULaL ion on 
the line. '\ hether your progrnm rernil 
for - 0.00 or 400.00, or is for com­
pany internal distribuLion, the cost of 
duplicating it on diskettes is just a frac ­
tion of the va ll1e of your product. 
Ooesn 't it make sense to procecr the 
time, money and talent invested in 
your . oftware w ii:.h the finest and most 
complete software duplication ser­
vice· availab l ? 

QuaJity fcware Deserves 
the Quality Med ia. 

Dy ·an '. ofm, re dupl ication .~er­

vice. are un urpas ed for fideliry of re­
production. Ot only is your program 
copied unerringly omo the finest me­
lia made-d1e Dvsan di kecce-bu t 

it 's also copied on proprietary equip­
ment manufaccur l by Dysan, exclu­
si elv for Dv an. Plus Dysan offers vou 
th _.:.ide t ~riety ofsupport ervice 
availah l - from ·ofrware protecri n t 
erialization and packaging. 

Isn 't it time )OU discovered the 

Dysan d iffer nee? For more informa­

t ion on Dysan s frware d up lication, fi ll 

out and return th is coupon today, or 

call (800) 551-9000. 


Cimle 403 on inquiry card. 

r -- ---------....--..----­
oy. an oftware Duplication Divi ion 

5201 Pacrick l-1.enry Drive 

ant:i Clara, CA 95050 


(800) 551-9000 

(408 988·3 2 


Please send me more detai ls on 

Oy:an 's ofrware Duplication ervices. 
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.ompany: __________________ 

Addre:;s: ___________________ 

Ciry: ________ Scare: _ ___ Zip: ____ 

Phone: _<___~--------------­



~ • File Edit Sear,ch 

§0 

To: Robert 
From: Elizabeth 

Re : 

Format Font 

Byt vP lain TeHt OOP 
Bold 3€8 
l/.11/ic 3€1 
Underline 3€ U 
mrn~a~m@ ~o 
~ lil f:lc!JQ][!]J ~s 

~Ji:! 

18 Point 
.~ .....! ...• ...L .....l ... ;. ..1?.. ...i.·· ...·:!:·......L.... ...L~......L.,o ...L.1. ...l ..... ...1.1... l 24 Point 

~ ~ I I I I I I 36 Point 
48 Point

1. Moving Date: Discussing 72 Point ems 
premature, since there a1""'""""""ft'll""'9"""'"'!ft'l'll'ft'l'O~ns . Let's wait 
awhile. 

2 _ Manufacturing Presentation: I'm concerned about john 
giving the technical presentation. I really think Frank has Qi 

Figure 3: The Mac Wrile wotd-processi11g program. 

The second program in the set is 
Mac Write (figure 3), which was 
created out of house for Apple and 
can handle documents up to 10 
single-spaced or 20 double-spaced 
pages. Like Lisa Write, Mac Write can 
handle multiple fonts and size as 
well as variations achieved by adding 
any combination of five modifiers­
underline, bold, ital.Jc, outline, and 
shadow. 

Apple Macintosh Pascal, Assem­
bler/Debugger, BASIC, and Logo will 
cost $99 each; the first two will be 
available during the second quarter 
of 1984, and the other two will follow 
in the third quarter. The Logo is from 
LCSI, which developed Apple U 
L.ogo. Both the BASIC and Pascal 
compile on a Line-by-Line basis into an 
intermediate pseudocode, which 
gives them the speed of compiled 
languages while retainjng the interac­
tive nature of interpreted languages. 
Both languages use separate win­
dows for program source code and 
output, and both can be debugged 

48 Februory 19114 ® BYTE Publlcelions Irie, 

on a line-by-line basis . Both have 
graphic and mouse commands that 
call on the toolbox routines in ROM, 
and both use floaling-point arith­
metic routines (in RAM) that me t 
the ffiEE-754 floating-point standard . 

Mac Pascal, which was created out 
of house, is interesting in that it is the 
only Pascal I kn w of that can be ex­
ecu ted interactively. Another nic 
feature is its syntax checker, an item 
that can be called fr m its "Rw1" 
menu. This menu item is often 
handy for finding those petty syntax 
errors to which Pascal code is prone. 

Mac BASIC was created in house 
by Donn Denman, who worked on 
Apple Ill Business BASIC. An inter­
active, multitasking BASIC, it can ex­
ecute multiple copies of the same 
program or multiple programs simul­
taneously; each program and each 
running task has its own window. 

Other Apple programs announced 
for deHvery in 1984. include Mac Ter­
minal (which emulates the DEC 
vt:-52 and VT-100 and Teletype ASR33 

terminals- available first quarter, 
$99). Also planned are Mac Draw (an 
objed-oriented drawing program) 
and Mac Project (a scheduling and 
project-management program) . 
These are both Macintosh versions of 
two Usa application programs; each 
costs $125 and will be available in the 
third quarter of 1984. 

Third-Party Software 
Apple has not spent all its energy 

trying to write all the software that 
the Macintosh needs. Instead, it has 
created two exemplary Macintosh 
packages and gone to third-party 
software developers to get them to 
create the bulk of available Macintosh 
software. Apple estimates that by the 
time you read this, the Mac will be 
in the hands of more than 100 soft­
ware vendors. 

At the time this was written, some 
software developers had made com­
mitments to market Macintosh soft­
ware. Microsoft Multiplan and 
BASIC will be available at the Mac's 
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Listing 1: Gmphics (1isti11g la) and texl (lishngs 1/l nmi 1c) as printed by t/1e Mnci11tosh and Ihe lmagewriter printer. Tire texl shown 
iii listings lb and 1c is represe11tative 011/y; some of tin• f011ts shown nwy 1101 be 111c/1uted witlr Mac Write or may liave different mm1es. 
Listing lb is lex/" printed out in l1igh-tesolidion mode; listing Jc shows Ille same text pri11ted 0111 in merli111n-reso/i1tio11 mode. Tliese 
print samples are reproduced al /lie ~mne size as llrr 01·i~i11als. 

(la) 

BYTE 

(lb) Tbi1 is 9-fointloaemoot 

qd iM U-frilt •a tqlif'nm 11 12-pint Dtg 
This is 12-point Overbrook 
This is 12-potnt System 
Tbls Js 12-poJnt Rosemont 
This Is 12-polnt Ardmore 
Thi3ls12- poinl Merion 
ThJs ls 12-polnt variants: 
-- Rmemont bold 
--.Rosemont l/1/Jc 
--Rosemont underline 

--I01emoat outllae 
•••••••••, 1la1d•W' 
--1.m111muDma ema-

lUlm• 111bm<tlww 
tb!Dlldl 

These are size variants: 
--Ii-point 

--18-point 
--24-point 

-36-pt. 


(le) This is 9-point RO!lemcnt 

~~i~ f1 u ..·ptttu:t flb Qt11Jli•b 
Thjg is 12-point City 
This ic: 12-point Overbrook 
This is 12- point System 
This is 12-point Rosemont. 
TI'lis is 12-point A1~dm ::we 

This i~ 12-polnt ~ler ion 
This is l 2-point variant~;: 

-- Rosemont bold 
- -R()sf.111w11t italic 
--Rosemont underline 

=~U. ®WMflm@ 

g~{J,~ 

liil~'l~~liiil 

11~~ 

~ 
These are size variants: 
-- 14-point 

--1 8-point 
--24-point 

-36-pt. 
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By the Way. • 

•No, we didn't misspell lhe name. "Mcln­
tosli" is the apple, but "Macintosh" is the 
Apple computer. The product's original 
code name was misspelled by its first 11sers, 
and Apple decided to stay with fhat 
spelling. 
•Tlte Mac Write program was originally 
named "Macnuthor," and the Mac Draw 
program was originally named "Macke/­

• 
nngelo." People at Apple decided that tile 
names were too cute to llse; tlm; were 
right. 
•Apple is one of those exceptional com­
panies that gives it employees credit in­
stead of commanding t/1em to work in ano­
nymity belii11d the corporate name. The 
names of !he hundred or so employees who 
worked on the Macintosh nre molded into 

the inside face of the plastic rear housing. 
Don't tn; to look for them, though; the 
Mac is not supposed to be apened except 
by repair people. 
•The Macintosh is 1101 going to be strictly 
a "serious" computer. Some of the software 
engineers at Apple are very excited about 
the great games that could take advantage 
of the Mac's computing pawer a11d higli­
resolution graphics. I saw m1 incredible 
game that l1as Alice (of Wonderland fame) 
dodging animated chess pieces in 30. 

intr duction; Microsoft File, Chart, 
and Word will be available by mid­
February. Lotus i working on con­
verting its popular 1-2-3 spreadsheet 
program. Software Publishing Cor­
poration will have its PPS File and 
PFS Report programs available some­
time in April. 

Optional Hardware 
The Macintosh uses Apple's new 

$495 dot-matrix Imagewriter printer, 
the only printer that is upported by 
the current print driver within the 
Macintosh. To get its level of graphics 
and text quality (see listings la 
through le), the Imagewriter usually 
stays in a graphics mode that prints 
a s ingle column of dots for every byte 
sent to it by the Mac. However, the 
lmagewriter can print text in three 
modes: a high-resolution mode 
(listing lb), a medium-resolution 
mode (listing 1c), and a draft mode 
that uses the printer's built-in char­
acter set f r quick text-only printing. 
(J found I prefer the medium- over 
the high-r solution text.) Although 
the lmagewriter could hardly be 
called fast, it is not unacceptably 
slow, and it is considerably fa ter 
than the Apple Dot-Matrix Printer 
running under the Lisa computer's 
parallel port . 

Two other pie es of hardware are 
an extemaJ disk drive (at $395, 
available during the first quarter) and 
a numeric keypad ($99, at introduc­
tion). The external di k driver con­
nects to the main unit via a dedicated 
"second rusk" connector in back. 
When the keypad is connected, the 
keyboard line runs from the Mac, 

through th keypad, and into th 
keyboard itself. Another product, an­
nounced but not scheduled, is exter­
nal hardware that will give the Mac 
IBM 3270 emulation capabili ty. 

Documentation and Training 
In it ads, Apple is stressing the 

necessity of going to a Macintosh 
dealer and trying the computer out. 
Once you have bought it, though, 
you will probably be learning how to 
u e the Mac on your own. Apple will 
help you in this process by providing 
you with a cassette/disk combination . 
You boot up the 31/2-inch disk tutorial 
and listen to the interactive lesson 
pr vided on the cassette. (Of course, 
you have to have a cassette player.) 
Although I have not seen the cas­
sette/disk tutorial program, I think it 
will work well; text-only tutorial pro­
grams are fine, but many buyers of 
the Mac will benefit from the warmth 
of a human voice teachjng them. 

I saw final-draft copies of only two 
Macintosh product documents. Ex­
plore Mac Paint is a booklet (about 25 
pages) that teaches you about Mac 
Paint by showing you what it does. 
It i very easy to read becau e it has 
more pictures in it than text. Mac 
Write is much longer and looks more 
like conv ntionaJ documentation . It 
is sensibly divided into three sec­
tion : ''Learning Mac Write" (a do-by­
example tutoriaJ that shows you most 
of the features of the program), 
"Using Mac Write" (a "cookbook" 
showing you how to accomplish 
many common tasks), and "Refer­
ence." All in all, the documentation 
should be quite good . 

Service 
TI1e Macintosh has no user-service­

a ble parts. Unlike the Lisa computer, 
the Mac is not meant to be opened by 
the user; you are expected to return 
your Mac to an authorized Apple ser­
vice center for repair. The Mac comes 
with Apple's standard 90-day parts­
and-labor warranty. You can also buy 
a one-year maintenance contract. Ac­
cording to Apple, other service plans 
will be available, including options 
for large-volume purchasers of the 
Macintosh. 

Caveats 
I wrote this article after two days of 

meetings with various members of 
the Macintosh staff, studying pre­
liminary Mac documentation, mak­
ing numerous phone calls to Apple, 
and working for several days (over a 
period of weeks) with a Macintosh 
computer. I used several final-draft 
versions of Mac Write and Mac Paint, 
though I occasionally found oper­
ating-sy tern features that "crashed" 
the system or weren't yet imple­
mented. Apple was still making 
minor changes to both software and 
pricing when this wa written. 

Commentary 
There is a lot to like ab ut the 

Macintosh; it is a superb example of 
what American technology can do 
when given the chance. The simple, 
compact, economical design, the vir­
tual slots, and the enhanced perform­
ance of 128K bytes of memory be­
cause of the 64K-byte ROM code are 
all important innovations done weU. 

I'm glad that Apple d cided to go 
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SERVICE, COMPUTER AND SOFTWARE 
COMPATIB ILITY, and LOW PRICE, 
are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specia lize in printers , so 
our pro fessional staff can help you choose the right printer for 
your persona l and business needs. Every Printer Purchase 
includes: 

1) Low Prices 3) Free Technical Support 
2) Same Day Shipping 4) Full Service Option 

I 

BROTHER HR-15IDS 480 
• 	 110 CPS, Bi-Directional , Logic • 13 CPS - Bi ·d irect1onal - Super & 

Seeking Subscri pt 
• 	 10, 12, 15 and Proportional Spac­• 24x9DotMatr.ix , 10,12, 16.7CPI, 

ing Pitch Plus Proportional Spacing 
• 	 Optional Tracto r. Sheetleed and • 	 Parallel and Serial Port 

Keyboard
Standard $ 395 	 $ 485 

with a Sony 31/2-inch disk (as com­
pared to tJ1e Lisa 1, which needs spe­
cial, exp nsive, hard-to-get twiggy 
fl ppy disks). However, I'm di ap­
pointed that both App.le and Hew­
lett-Packard have u ed nonstandard 
f rmats that are incompatible with 
each other. It would have been nice 
to s tart the widespread us of the 
Sony m.icro£loppy with a standard 
disk format, but the incentive to 
acrifice standardization for perform­

ance is one of the drawbacks of a 
competi ti ve industry. 

I also feel strongly that the ba ic 
Ma intosh package should in lude 
two disk drives. With a one-driv sys­
tem, it will take at least eight disk 
swaps to back up a 31/i-inch d isk. 
How many people (especially nov­
ice ) will go to this trouble, and how 
many will suffer when they don' t? (I 
am not alone in feeling this way; the 
first th ing hvo BYTE editors said 
when they first saw the Macintosh 
was, "Only one disk drive? You've got 
to be kidding!" After numerous disk 
swaps when trying to .load Mac 

DOT MATRIX PRINTERS 

EPSON SERIES 
FX 80 .. . .. . . . .. . .... . . $CALL 
FX 100 . ... . .. . ..... ... $CALL 

OKIDATA SERIES 
92A ... ... .. . . .... . .. . . $CALL 
93A . .... ... ....... . ... $CALL 
84 .. . . ... . . . . .... . ..• $CALL 

C. ITCH SERIES 
8510 Prowriler . . . .. . . ... . S 395 
Prowriter 11 •••..... • ••• $ CALL 

MANNESMANN TALLY SERIES 
Spirit 80 , . , ....... . . . $ CALL 
MT 160 . . .... . .. . . .. . S CALL 
MT 180 .. ... . .. . ... .. $ CALL 

IDS SER IES 
Microprism 480 .. . . .. .... $ 395 
Prism 80, 132 . . .. ... $ CALL 

GEMINI SERIES 
Gemini 10X . . .. ... . . ... $CALL 
Gemini 15X . . . . . .... .. .$CALL 
Delta 10 . ... ... .. . . . .. . $CALL 

Toshiba P 1350 . .. . .. .... $ CALL 

LETTER QUALITY PRINTERS 

BROTHER SERIES 
HR-1 .. . . . .... . .... .... S CALL 
HR-15 . . .... . .. .. .... S 485 . 
HR-25 .... .... .. ...... $CALL 

COM REX SERIES 
CR-1 ........ . .. . ..... . S CALL 
CR-2 . ...•.... . .. . . .... $CALL 
CR-25 ..... .. .. . . . . ... $ CALL 

C. ITOH SERIES 
F-10 40 CPS .. ... . .. . .. $ CALL 
F-10 55 CPS .. .. ... .. .. $ CALL 

NEC SERIES 
2010 .. . . . ... ... . .. .. . . $CALL 
2030 . . ... . , . . .. . ... ... $CALL 
2050 .. . .... . . ... .. . . .. $CALL 
3510 ............. . .. .. S CALL 
3530 .. . . ... .. . . .. • .. . . $CALL 
3550 .... ... .... . .... .. $CALL 
7710 . ........ ... . . .. .. $CALL 
7730 .. . . . . ... .. . . . . .. .$CALL 

NEC Accessories ..... . .. $CALL 

We carry a full line of Cables and Accessories 
PHONE REBATE: Call (714) 241-0701 and ask us about... 
We are so confidem o f our LOW PRICES and SUPPOR T I hat we arc qo1ng 10 ;is you 10 make rh e 
1rn tal mvesl ment by cal linq us In r turn. wh en you t)Uy you1 p11111 1 l rot11 us W!)Wrll reba te 1hecost 
of your call and deduct It l rom your 1nvo 1ce 

HOW TO ORDER: Our phone lines are open lrom Ba m 106 pm PST Monc1 ,1v • Frioay We accep t 
VISA. MAST E'.RCHARGE fat no ex tra Cha•CJ I . pe1son. I Ch CkS lak IWO Wf'e s to Clear COD's 
accepted Same-day shipment on ord(lrs placed before 1pm ManutaLlurt.H 'w rranty, pphca hlP 
on all equipment Prices sub1ect to Chang 

Paint from one disk and a drawing 
from another, I am convinced that 
most users will ventually buy th 
second disk drive.) 

At the time this wa written, Apple 
was committed to a totally unbun­
dled pricing of the Macintosh- that 
is , the basic Macintosh package (at 
$1995 to $2495) includes the main 
unit, the keyboard, the mouse, 
necessary cables, a tutorial disk, and 
a disk containing the operating sys­
tem . Everythi ng el e- Mac Write, 
Mac Print, all languages, the Image­
writer printer, and the second di k 
drive-is priced separately. Since 
manufacturers want to claim the 
lowest po sible price for their prod ­
ucts, unbundling is common (IBM, 
for example, introduced the IBM PC 
with a low-end model, 16K bytes of 
memory, and a cassette port for 
$1265) . True, the low-end Macintosh 
is far more complete than most 
manufacturers' low-end products, 
but Apple has taken unbundling fa r­
ther than any other microcomputer 
vendor-no one has sold a computer 
without BASIC (or some other lan ­
guage) in years. 

A usable Macin tosh system with 
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Mac Write, Mac Draw, a program­
ming language, and the Imagewriter 
printer costs from $2589 to $3189; a 
second disk drive will add another 
$395. Apple would be wise to make 
this package available at a dis­
counted package price, just as it now 
does for the Apple lie. Apple con­
tends that the Macintosh will be­
come a home machine because office 
users will take it home a few times 
and like it enough to buy themselves 
one for their per anal u e. However, 
the Mac is stilJ too expensive to 
penetrate the home market signi­
ficantly; that wiJI be left to less 
expensive machines, such as the 
Commodore 64, the IBM PCjr, the 
Apple IT family, and the Coleco 
Adam. 

Finally, 1 have to point out that, 
although Apple's advertisements call 
the Macintosh a 32-bil sys tem, i 
MC68000 proce sor is generally re­
garded as a 16-bit processor (the 
limiting factor is it inability to deal 
with multiplicands greater than 16 
bits) . This is no different from the 

vendors of some other 68000-based 
microcomputers, but I hate to see 
Apple hyping a machine that easily 
stands on its own merits. 

Conclusions 
Exactly a year ago, in a product 

description of the Apple Lisa com­
puter, I said, "Technology, while ex­
pensive to create, is much cheaper to 

The Macintosh is still 
too expensive to 

penetrate the home 
market significantly; 

that wm be left to less 
expensive machines. 

distribute. Apple knows this machine 
i expensive and is also not unaware 
that most people would be incredibly 
interested in a similar but Jess expen­
sive machine. We'll see what hap­
pens." 

Now we have seen what has hap­
pened, and it is rather impressive. 
The Lisa computer was important 

because it was the first commercial 
product to use the mouse-windm·v­
desktop environment. The Macin­
tosh is equally important because jl 
makes that same environment very 
affordable . It i also important 
because it is a seco nd-generation 
d esign that, in several areas, im­
proves on the original. 

The Macintosh will have three im­
portant effect . First, like the Lisa, it 
will be imitated but not copied. In the 
year since the Lisa wa announ ed, 
dozens of hardware and software 
companies have announced products 
that duplicate part of th Li a u er 
environment-the mouse, th e win­
dows, the integrated software. Some, 
like M.icrosoft's mouse-ba ·ed eries of 
packages and Vi icorp's Visi On, have 
tried to mimic that environment on 
a sma11er, less expensive machine 
(the IBM PC) with only parlia1 
success. 

In a similar way, companies will b ~ 
out t imitate the Macintosh, but 
their attempts will be less successful. 
Those companies that try to imitat 
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the Mac on other machines will have 
trouble matching its price/perform­
ance combination. So far, attempts to 
imitate the Lisa by enhancing an ex­
isting computer (usually an IBM PC) 
have been given the benefit of the 
doubt because they are less expensive 
than the Lisa; attempts to imitate the 
Macintosh will now have a harder 
time because the Mac with software is 
about as cheap as the host hardware 
alone. 

The only other way to match the 
Mac would be to design an entirely 

new ystem that would be c mpar­
ably priced. This will probably not be 
attempted; only a few corporations 
have th ability to duplicate Apple's 
design and manufacturing effort, and 
still fewer will make sucl1 a large 
financial commitment. (Apple is the 
only American company that does 
not live under the tyranny of n · ·t 
quarter's profits; if any company tries 
to duplicate Appl ' effort, it will 
probably be a Japanese one.) Those 
that try will find it hard to create 
similar techn logy that competes 
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with the Macinto h in ize and price; 
Apple is confident that a number of 
its component and manufacturing 
techniques will be clillicult to copy. 
Even though Apple has suffered 
&om carbon-copy Apple l1 machines, 
it doe not expect to have the same 
thing happen with the Macintosh . 

Second, the Macintosh will secure 
the place of the Sony 31/2-inch disk as 
the magnetic medium of choice for 
the next generation of personal com­
puters. I was disappointed when I 
first saw that the Mac u ed the 
31/2-ind1 di k-" Another disk format 
to contend with," l thought, "and you 
can't use disks from the Lisa :' (You 
will be able to use Mac disks with the 
new Lisa 2; ee ''l\pple Announces 
the Lisa 2," on page 84.) Once I had 
heard Apple's line of reasoning, 
though, I had to agree with its choice. 
Hewlett-Packard's HP 150 is the only 
other major computer to use the 
Sony 31/2-inch disk to date; Apple's 
use of it will tip the scales in Sony' 
favor, and other manufacturers will 
follow. 

Thi1·d, the Macintosh will increase 
Apple's reputation in the market; in 
fact, to some people Apple will be as 
synonymous with the phrase "per­
sonal computer" as IBM is synony­
mous with "computer." The Mac will 
compete with IBM's PC, not its 
cheaper sibling, the IBM PCjr. Many 
business users will stay with the 
"safer'' IBM PC. H wever, people 
new to computing and those who are 
maverick enough to see the value and 
promise of the Mac will favor it. The 
Mac will delay IBM's domination of 
the personal computer market. 

Overall, the Macintosh is a very im­
p rtant machine that, in my opinion, 
replaces the Lisa as the most impor­
tant development in compute.rs in the 
last fiv y ars. The Macintosh brings 
us one step closer to the ideal of com­
puter as appliance. We're not there 
yet- at least, not until the next set of 
improvements (which, in thfa in­
dustry, we may ee fairly soon). Who 
knows wh th next innovat r will 
be?• 

GTl'gg Wil/ia111s Is n senior editor at BYT He 
cn11 be re11d1t'd 111 POB 372, /-laricock, NH 03449. 
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You've probably got your own 
tale of woe. 

It goes something like this: 
the people who sold you your hardware 
and software told you to call them with 
the slightest problem.Not to even 
hesitate. No matter how trivial. 
Day or night.

But that was before you purchased,
while you were still tomorrow's 
challenge.

Now you're yesterday's conquest-, 
and things have changed a little. 

It's not that you're being totally
ignored-nothing that damning.

But you've discovered that most 
of your questions deal with "after prod­
ucts," an area the manufacturer cares 
little about. 

He's not exactly a storehouse 
of knowledge. His inventories are only 
so-so. And he's definitely not price 
comp~_titive.

What you need is a supply store. 
One that's tailored to the computer age. 
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Left to right: Andy Hertzfeld, Chris Espinosa, foa1111n Hoffman , George Crowe, Bill Atkinson, ferry Mm10ck . 

An Interview: The Macintosh 

Design Team 


The making of Macintosh 
On October 14, 1983, the des ign team for Apple Computer lnc.'s new Macintosh computer met with BYTE Managing Editor 

Phil Lemmons at the company's Cupertino, California, headquarters. Jn the dialogue that follcrwed, Bill Atkinson, Steve jobs, 
Andy Hertzfe/d, Larry Kenyon, Joanna Hoffman, Burrell Smith, Dave Egner, Chris Espinosa, Steve Capps, ferry Manock, 
Bruce Horn, and George Crowe discussed the evolution of their brainchild. 

BYTE: How d id the Macintosh pro­ everyone can afford it. It's not very Quickdraw and have a mouse nit­
ject begin? many years ago that mo tofus in this in essence, build a really cheap im­
Jobs: What turns on Andy and room couldn't have afforded a $5000 plementation of Lisa's technology 
Burrell and Chris and Bill and Larry computer. We realized that we could that would use some of that software 
and everyone else here is buildjng build a supercheap computer that technology. That's when the Macin­
something really inexpensive so that would run Bill Atkinson's amazing tosh as we know it was started. 
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Hertzfeld: That was around January 
of 1981. 
Smith: We fooled around with some 
other id as for computer design, but 
we realiz d that the 68000 was a chip 
that had a futur and had ... 
jobs: Some decent oftware! 
Smith: And had some horsepower 
and enough growth potential so we 
could build a machine that would live 
and that Apple could rally arou.nd for 
years to come. So we looked at what 
the Lisa group wa doing and knew 
that the designers were onto some 
r ally hot ideas. They have a lot of 
very advanced things they want to do 
with Lisa. Mac basically does on 
thing at a time as opposed to doing 
several things simultaneously. The 
memory-manag ment unit that's 
critical for a Lisa application, for ex­
ample, becomes something we can 
do without very nicely. Our real goal 
was to design a great system with just 
a bit map and ba d on a 68000 but 
also a really cheap syst m. ould we 
write incredibly great software th at 
wouldn't chew up megabytes of 
memory? To do what us d to take 
megabytes in a very tiny machine? 
Atkinson: It's not Like we didn't want 
a memory manager in it or didn't 
want lots of memory or didn't want 
hard disk . What we want d was for 
lots of people to be able to own the e 
things. We saw something beautiful 
that we built and we aid, "How can 
we get this out to a lot of people?" 
Espinosa: It doesn't matter how great 
th computer is if nobody buys it. 
Xerox proved that. The key thing 
you've got to remember is that back 
then, if you told anybody you could 
build a computer using a 68000 with 
any thing under a hundred integrated 
circuits, they would have said you 
were crazy. 
Kenyon: Most people have twice as 
many chips ju t for centraJ process­
ing unit upport on the 68000. So 
nobody had ever conceived that you 
could build a cheap system ... an 
Apple II chip-count syst m with a 
68000. 
Atkinson: We want the most com­
puter that yo u can get for the least 
dollars so that the most people can 
have it. .. and then you can concen­

.,_ 


!;_._ 
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Bill Atkinson. 

trate on making the world's best soft­
ware for it. 
Espinosa: And you look at thi 
board, and every chip on there is 
pretty expensiv . Ther ' not a lot of 
jellybean TIL [b·ansistor-transistor 
logic] running around, n t a lot of 
little off-the- helf chips. Everything 
on there costs $4 to $9 apiece, and 
that' expensive for a chip. But we've 
got so few of th m; instead of taking 
up board space with a lot of stuff that 
you just don't need and making it un­
reliable because you've got to have 
connectors and you've got a ll these 
problems with soldering. lf you just 
carefully pick what chips you want to 
use and you've got somebody Like 
Burrell who's genius enough to put 

the right ones together in the right 
way and make them do things 
they've never done before, then you 
can come out with something that's 
small and inexpensive and incredibly 
powerful. 
Sntith: What gets me is that a lot of 
programmers will have this long 
laund ry list of things they must have 
before they will sit down and allow 
fingers to touch the keyboard. I was 
really lucky because these guys are 
the best programmer I've ever een 
anywhere, not just with Apple. They 
walk around between the Apple divi­
sions, contributing this amazing 
graphic stuff to Lisa-and then help 
out on the Mac, too. Everybody had 
this common goal of making the Mac 
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A11dy Hertzfeld . 

flexible and general-purpose because 
we didn't know what we might want 
to do five years from now. We knew 
the kind of direction we were going, 
so instead of building in a graphics 
controller that takes 25 chips and 
then trying to figure out some way 
to soup up the architecture so that it 
actually would work with it, we 
relied a lot on the processor assem­
bly-language code in ROM [read-only 
memory]. And it turns out that we 
can make the whole system go faster 
by eliminating a lot of th bus traffic 
that normally slows the machine 
down. 
Jobs: We Jeamed a lot on Lisa. 
Atkinson: We're stiJI learning a lot! 
Jobs: li you read the Apple's first 
brochure, the headline was "Simpli­
city is the Ultimate Sophistication." 
What we meant by that was t11at 
when you first attack a problem i t 
eems really simple because you 

don't understand it. Then when you 
start to really understand it, you 
come up with these very complicated 
solutions because it's really hairy. 
Most people stop there. But a few 
people keep burning the midnight oil 
and finally understand the underly­
ing principles of the problem and 
com up with an elegantly sim ple 
solution for it. But very few people 
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go the distance to get there. 
One of the things we really learned 

with Lisa and from looking at what 
Xerox had done at PARC [Palo Al to 
Research Center] was that we could 
construct elegant, simple ystem 
based on just a bit map . .. no char­
acter generators . .. and save tons of 
chips if we had software fast enough 
to paint chara ters on the screen, 
given the processor. Appl was the 
first company to figure out how to do 
that with a microprocessor... and 
really still is the only company that's 
doing it with a micropr cessor. That's 
what Bill figured out how to do with 
Quickdraw. 

The real reason that we chose 
originally to use the 68000 was so we 
could pick up Quickdraw. Macintosh 
uses the exa t same graphic structure 
and package, the exact same code, as 
Lisa does. So, by paying a little rnor 
for the microprocessor, not only were 
\ 1ve able to give the cu tomer an in­
finitely more powerful chip than, say, 
an 8-bit chip or one of Intel's baby 
mkros, but we were able to pick up 
this amazing software, and that 
allowed us to throw tons of chips out 
of this thing. We didn't have to get 
special custom text or graphics chips. 
We just simplifi d the system down 
to wher it's just a bit map on the 

screen, just Bill's amazing software 
and Burrell's amazing hardv,1are, then 
in between that the other amazing 
software that we have. We tried to do 
that in every single way, with the di k 
and with the 110 . . . rather than slot . 

When we fir t started off with 
Apple II., the variability- how you 
customize your machine- was ' ith 
hardware; you plugged in a card . 
And because we didn't have any idea 
what these computers were going to 
be used for, that variability was very 
important. But now we have a much 
greater understanding of what people 
are using these products fo r. And the 
customization really is mostly soft­
ware now. The way I customize my 
machin to do what I want is by sti k­
ing in a disk more than anything el e. 
Atkinson: We've already built in the 
hardware tha t most pe ple want. 
Jobs: Right. Most of the options on 
other computers are in Mac. So Andy 
and Burrell really came up with an 
IIO cheme that was serial. We don't 
have slots ... slots cost a lot of m n y, 
they make the box much bigger, and 
you need a much bigger power sup­
ply becau e you never know who's 
going to plug in what. Do you r aliz 
that in an IBM PC the video board, 
just the black-and-white video plug­
in card, has got way more chips than 
th entire Macinto h? Anyway, so the 
Mac's got most of the stuff built in. 
Rather than putting in serial ports 
that operate at 9600 or 92,000 bits p r 
second, we paid more money and we 
put in this super chip. We u ed the 
Z ilog SC chip that Burrell picked 
out, and Larry Kenyon and Andy 
wrote the software to make this chip 
sing. And it goes up to, what, 230 
kilobits per second? 
Smith: It can go up to a megabit per 
second with external clock. 
Jobs: And it does all the a yn­
chronous and tons of synchronous 
protocols aJl inside the chip. So we've 
got superhigh-horsepowered erial 
ports. 
Smith: The whole idea is that later on 
we'll be able to have logical slots in­
stead of physical slots. We'll be able 
to have multiple device per port; 
we'lJ use a port a lot like the way you 
have slots in Apple 11 . But one of the 
other advantages that Steve didn't 



mention is that you don't have to 
change the memory map of the com­
p u ter. Andy and Larry Kenyon 
worked on the system and the d1iver 
software and thing like that. They 
aid, well , gee whiz, on the Apple II 

you keep having the rug sort of 
changed on you; s meone plugs in 
a new card or, worse yet, on other 
micros people are plugging in dif­
fer nt oftware and different hard­
ware, and it's hard to keep track. 
Atkinson: You get into incompatible 
com bination s; you ju t can' t use this 
card w ith that card. 
Jobs~ The other thing about the hard­
ware is that wh n Ap ple 11 was de­
ign d, a microcomput r system co t 


a lot of money to build . I mean, to get 

a micropr ce or and RAM [random­

acce s read}" nte memory) and ROM 

might have cost $50, $60. You ob­

viously want d to share that among 

the peripherals, which is what the 

Apple I1 did, what any slotted sy tern 

g nerally does. ow you ca n buy a 
microprocessor and RAM and ROM 
in a sin gle-chip micro for abou t $4. 
So givi ng each of the off-board 
peripherals its own little micro­
proce sor system i ad d ing $5 
to the cost of the peripheral. And the 
cost for providing them with th 
bandwidth th at's needed for most of 
the peripherals that are not o n thi 
board is v ry low. Ad d a $5 bill to the 
peripheral, put a single-chip mjcro in 
it, a nd then talk erially, rather than 
have every ingle user pay an extra 
few hundred dollar for the price of 
the sl ts that may never get used . 
Atkinson: One way to look at th 
bandwidth thing is rea l simple: if 
there ar 128K bytes, that' an e ighth 
of a megabyte. Th re's 1 megabit in 
the machi ne, so the worst transfer 
you could think of, transferring the 
en tire content of the machine, takes 
one second . You transfer th entire 
contents of the Mac through that 
serial port in one second. 
BYT : What are the seriaJ connec­
tor? 
Jobs: There are two connect r , 
DB9s .. . 
Atkinson: They're tricky. They can 
run nything from 300 baud on up; 
you ca n u e them as RS-232 or 
R -422A. Brmell S111it/1. 
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ferry Manock. 

Jobs: Are you familiar with RS-422A? can go back into the lab and make_ 
BYTE: Just that it's a high-speed vid o digitizers and hard-disk inter­
serial standard. faces and things like that. When we 
Smith: You can do point-to-point want the bandwidth, it will be there 
communications at very high speeds for the applications that we need to 
with Mac without having to add, for support. 
example, a fancy transmitter/receiver Jobs: Another thing is that you an 
thing. We realize RS-232C is an im ­ run RS-422A tw isted pair , which 
portant thing. It's sort of the industry means I can run these things for 
standard, and a lot of stuff talks that several hundred meter . I ca n s tring 
way, but we wanted to allow some­ line if I have a lab ratory and a com­
thing a little more whlzzy. It turn puter on my desk, d o whatever I 
out that RS-232C was created bef r wan t to do. Th y aren't DB-25s. W 've 
the concept of a bidirectional pin was been living with giant connectors 
inv nted, which hampers it with now for years but using only a few 
things like not knowing the sex of of the pins. So, again, we tried to save 
devices and terminals .... It gets con­ a little bit f space in the back 
fused as to wheth r they're com­ because the connector pace we have 
puters or not. We wanted Mac to talk is limit d . W tried to cut down the 
to those devices . We wanted to pro­ cost t th e customers again, and so, 
vide for the future so that, for exam­ for conn ting to device like printers 
ple, if I ever get a spare moment, I and modems, which we ff r and 
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which are the most promin nt , we 
just upply the cables. We a\ w\\\ 
supply cables fTom one of these 
things to a variety f DB-25 ... for 
the modem version , the printer 
version ... 
Atkinson; Lines 2 and 3 are witched 
on a mod m versus a printer, o you 
just use a modem cable or a printer 
cable. 
BYTE: From a very early time you 
knew that you wanted to take advan­
tage of Lisa's software technology, 
and you al o had the goal of making 
that possible at low cost. When did 
you have a consensus on exactly 
what this hardware would have to be 
to achieve that goal? 
Smith; In 1981 we started looking at 
the Lisa. I ame up with a propo al 
that said it end up costing $14 more 
to use a 68000 with 64K bytes of 
me mory than it does with 680 -based 
machines, if you count power s upply . 
It turns out that it's actually ea i r to 
interface m mory to a 68000 th an to 
a 809. So in January w started really 
l oking at the 68000 and th work 
that Bill was doing . 

ln June of 1982 we finall y decided 
n what we th ughl was e nough 

video_ It turns out that the o rigi nal 
machine had 3 4 by 256 pixels. W 
chose that because we thought we 
had a shot at sq ueezing the machine 
down into 64K bytes, and we didn't 
want to throw away a quarter of the 
memory just f r the screen . 
Atkinson: The thing that drove u i 
th 80 columns. ln a word pro s 01~ 

we really wanted the lines to break 
on the screen at the same place they 
break on the printer. here are tw 
kinds of word proce s rs. There are 
the ones where you just have a string 
of characters and you see them how­
ever they wrap on the screen. er en 
w rap is a functi n of the sere n, and 
how character wrap on the print r 
is the printer's doing. Then there are 
word proc ssor where what you se 
i what you get. You lay out a line 
and you know it's going to break at 
the same place n the printer a the 
creen, so you can do columns and 

tabs and a couple of columns of num­
ber . Then you have to have e nough 
pixels to gen rate a full printer line 
across . We thought we could do it 
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The Wizards behind the Macintosh 

Bill Atkinson nearly had Ji is Ph. 0 . in 

ne11rochemistry before he admitted to 
tlimself tlrnt his real love was computers. 
He "got a quick E. E." and started his own 
company. He was ha11pily minding his 
own bt1si11ess when his friend Jeff Raskin 
ask.ed /rim to come see wlral was happen­
ing al Apple, which wa llre11 six months 
old. Bill wasn't really interested, brtl 
airpla11e tickets showed up in tlie mail, so 
he took a look. What he saw was "several 
years reaching into the future" ofanyfhing 
he could do where he was. He stayed lo 
write Apple's Pascal and /aler became Mr. 
User Interface for Usa before Ire moved over 
lo the Ma team . 

Andy Hertzfeld says, "The Apple lJ 
changed my life." The computer people af 
Berkelei; were a /iU/e narrow-minded about 
/etti11g a grad student really get into fire 
computer as A11dy wanted lo. So lie spe11/ 
uear/y all tire monei; he had in the world 
011 nii Apple II and had a computer Ire 
could ·rmlrol completely. He decided tire 
Apple ivas more interesting than Iris classes 
mid began writing progmms for magazi11es. 
WJ1en Apple bought 011e of Andy's pro­
grams, Steue jobs offered liim a job, whicll 
h took when he finished school. He 
worked on silent-type printers and Apple 
111 demos until a slrake-uµ ill his part of 
/he company shook him loose. He looked 
nround and decided lo go wit/1 Mac. 

Larry Kenyon arrived al Apple from 
Amdahl with a double degree i11 psychol­
ogy and computer science. He was work­
ing 011 Apple ll/Apple Ill products wlre11 
the same sf1ake-up ihal shook Andy loose 
freed him, loo. Andy asked LarnJ lo join 
the Mac crew because he was one of the 
few people who understood tire arcane arl 
of making the Apple Tl work with printer 
peripherals, and miybody who can do Oral 
lras to be good. No one ill the company 

really believed Iha/ Mac was a prorl11ct 
when Lnrn; joined fir e Mac team. U was 
just a resea rclr effort, and ll1ere was some 
1isk involued-wo11/d you still liave yor1r 
Joli in a t'W 111m1ths? 

Joanna Hoffman is till 011 leaue from 
lrer Plt .D. program in arclweolo y at Ille 
University of Chicago. Sire has a bnck­
grow1d in aulhropology, physics, a11d 
linguistics. She came to Apple because of 
Mac. After using her co111p11ler skill i11 the 
field of arcirneology for so /011g, she was 
fired of looking at the pas/ and tu med to 
the future. Sire 'COOS Mac's e11/ire marketing 
departmr>nl for more · t/la11 a yenr. S/1e 
want lo make Mac a tool llwt feels 11at11ml 
for intenratio11al 11sers by 111aki11g it speak 
their la11g11ages. 

Burrell Carver Smith e11co1111tered the 
Homebrew Co111p11ier Club in 1975, got 
liooked 011 microprocessors, and moved lo 
/lie Bay Area. /11sl riding around in a bor­
rowed lmck mu.> rlay, Ire saw A~iple and 
decided lo drop i11. T/ie only job Apple Jiad 
available was i11 //re sen.•ice deparfntenf, 
repairing Apple /Is. He look tl1e job and 
fixed at least a tllo11S1111d Apple 11 board 
and got involved i11 ofher pmject before /eff 
Raskin and Bill Alkinso11 recruited him for 
Mac. He talked Ifie Lisa e11gi11eers 0111 of 
some chips and stuff and got a prototype 
rum1i11g over Christmas 1979. He was tile 
first {111/-iime Mac person after Jeff R.askin. 

Chris Espinosa says, ''Tlrere was 110 
life before Apple." Al 13 years old lie co11ld 
be found cmisin 11p 1111d dawn fire bus line 
in /1is home town, spending a few hours 
at each Byte Shop 011 the line 11ntil !he 
mvner threw /ii111 out. He discovered the 
way to keep fro m gelti11g lirrow11 0111 wns 
to write demo programs for the 111ac/1i11es, 
so lie wrote for wlzafever was lyi11g 
nro1md-A//airs, IMSAls, or this weird 

11ew machine called Appl 1. His 111011 1.bor­
ried wlre11 lie was offm;d a ride to //1e 
Homebrew Computer Club meeting with 
two scmfft; clwracters named Obs and Woz­
niak, but she ga~e irz, n11d the res/ is 
history. Chris spe11t a Cirri tma uacaH n 
deb11ggi11g Apple's BASIC in exchange fo. 
a whole. ·ou of 4-K-byte.RAM chips, which 
he tl1011g/1I was a pretty good deal. e 
worked parl-lime during college writing 
BASIC programs and re eren e ranuals 
and signed 011 ftLl/-lime wlum Ire gradu~ 
afed . H likes being in 011 th design 
process-!'/{ tire maclii11e cs designed gll! 
in tl1e first place, you don't have to'l11rit 
a Jot aboi I ii ," 

Jerrold C. Manuck was a reelance 
product-design con 11/tant wil/1 a S anfoul 
erl11calion ·who finally joined Apple wlten 
he saw that lliree-qriarters ofi Ids bi/Ii 1g 
was to Apple anywny. He war ed on the 
Apple fl, th e. Disk Tl, 01e lll , and Lisa 
before designing Mac. In Macir1tosh, Ire 
says, "Tire outsille 11at es the insirle in 
elegm1/ simpli ity." 

Bruce Horn grew rtp at Xero. PARC, 
much tire same way Chris gm1 lip al 
Apple, and /a/er attended Stanford. Bruce 
started working at Xero wlw1 he s 14 
years old-lie was one of tile kids Xerox 
bm11ght hi to test Smalltalk. Tums 011 1 he 
was bri liter fhan most and became a ys­
te111s wizard wlrp actually implemented 
S111allta/k 011 a variety of different pro­
cessors. Bmce is all of 23 1 ears old now, 
but he spent even years af Xerox PARC 
nnd brought Apple that perspecfive. 

George Crowe and David Egner 
designed tbe analog bonrd in the 
Macintosh . 

Steve Capps a sisterl Arrdy Mertzfeld 
wit/1 the syste111s software, 

with 384, and we tried it with real Live 

documents- and we couldn't do it. 

You could do it w ith 512, but you 

couldn' t do it with 384. 

Smith: The diagonal lines look b tter, 

too; the jaggies are removed some­
what, and things like that . So, with 
that, we said, OK, what's that going 

to mean? And we ended up w ith 

128K and ... 

Atkinson: 22.K bytes on the screen, 

and in a 64K-byte machine you 

couldn't have afforded it. That d ro e 

us to 16 RAM chip instead of 8. 

Hertzfeld : By then, we knew we 

were going with 128K bytes an yway, 


to run the application s. 
Jobs: I just thought I'd show this to 
y u. This is the IBM video board; it's 
only ideo, nothing else. It's 69 inte­
grated circuits, more chips than an 
entire Macintosh, and it basically 
does nothing. And it doesn't even do 
that very well. 
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Espinosa: Forty percent more chips the disk is spinning, while the mouse "Gee, that's a good way of doing it," 
than the Mac. is moving, while it's makings und. and so we did. A lot of it was ex­
Jobs: So that sort of gives you a feel ­ You know, all with that s ingle board. per ience on the Apple 11, knowing 
ing. And again, that just has the BYTE: What were the roots of that what was sort of bad there-what we 
video on it. Macintosh, in addition to operating system? wanted to do great here. That at least 
having video that's far higher in res­ Kenyon: When we started, of course, was the conception of the asyn­
olution and far faster, has a 32-bit we were looking at the work Lisa was chronous 1/0. I knew from the Apple 
microprocessor, 128K bytes of RAM, doing, and the Lisa gr up was rolling II that when you make a disk request 
641< bytes of ROM, two serial ports, its own operating system, and it just it waits there for a whole second, a 
the mouse, the serial, keyboard, and didn't seem appropriate. We took the million microseconds, just waiting for 
mouse interface, the incredible graphics software, which was perfect the disk to come up to speed . We 
sound, the clock calendar, the disk for our machine. should be able to do other useful 
controller... Capps: Th Lisa's operating ystem work while that's happening. On the 
Smith: We rolled the whole disk con­ took a lot of the user interface. For the Apple II ii you wan t to make a beep, 
troller into one chip. window manager, even the memory the whole processor, the entirety of 
Hertzfeld: And it has Lisa's graphics manager, we tart d with what Lisa the machine, is devoted to making a 
and user-interface software built in­ had. beep. And when you've got all the 
to every board. Hertzfeld: It turns out that Quick­ horsepower of th 68000 there, you 
Jobs: Andy was sort of the software draw is built on top of what Lisa don't want to waste it all on making 
technical leader behind the project, would call th intrasegrnent memory sounds. 
from its inception. As Andy puts it, manager. You relocate little objects. Atkinson: We still make a beep with 
software sometimes stands on its We took that because Quickdraw re­ the pr cessor. 
head to get rid of a chip in the hard­ quired that support, and we sort of Hertzfeld: But we time-slice the pro­
ware. And so, with a system as turned it into our system-wide mem­ cessor such that you can be doing 
powerful as this, we wanted to take ory manager. Even the Lisa group other things. It happens on the inter­
advantage of all the features, for in­ uses it only for the intra-application rupt level instead f being dedicated . 
stance, in the serial chip and the disk memory manager. Someone men­ Macintosh uses the processor for 
and stuff. We really wanted to be able tioned a neat way to do a fil e system, everything, just like the Apple n 
to have the serial ports reading while and we thought about it and said, does. ln terms of the disk, we have 
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SBC 300 
s1ngle bOafll computer 

AND HERE'S WHY! 
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Bus Disk Read 300 Disk 300 
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----1 Master Slave 

The SBC 300 offers you 64K bytes of dual ported 
parity RAM . Dual porting al lows OMA transfers 
from disk storage directly to an individual slave 
processor. This maximizes multi-processor system 
performance. 

Performing the OMA transfers is the VFW-Ill 
peripheral controller: It is quite possibly the only 
s~100 disk controller you 'II ever want to buy. With 
the VFW-Ill you 'll have simultaneous control of up 
to three 51.I " Winchester drives and up to four 5X'' 
and 8" floppy drives. 

Together they are the ultimate multi-processor 
building blocks. Systems integrators appreciate our 
strict adherence to the IEE E-696 specification and 
our complete lin

1 
e of high quality S-100 bus pro­

ducts. Evaluation hardware is available for qualified 
OEM's. Call , write, or circle the number below to 
receive technical information on these and other 
fine SDSystems products. 

ZOO product Zilog Corp. TurbodOs Is a trl!demarl< ol Software 2000, tnc. Oasis is a 
trademark ol Phase One Inc. CP/M Plus is a ltaaemark ol Dig11at Research. Inc 

P.O. Box 28810 Dallas. Texas 75228 214-340-0303 Telex 682 9016 
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the same disk-controller archi tecture twice that would become an indu try lion or two million computers a year1 

as the Apple IT, but we are just a little standard ... at least an Apple inter­ which we intend to do, when people 
more sophisticated in how we use in­ nal standard. So we built in a mode, are buying media from 10 different 
terrupts. We give the time back to the a high·speed mode, so that it can go ource. and th y expect t take disks 
applications while the !/O is going twice as fast. out that were recorded in Alaska in 
on. Atkinson: While you're getting input really cold weather and stick them in­
BYTE: Can you say more about the from the serial port at 19,200 bps, you to machines in Florida in a heat wave 
custom disk controller? can be writing to the disk and not and have them work, that margin is 
Smith: Sure. A long time ago we sort mi sing a beat. lt's not the buffer really important. 1f you want to 
of figured that everybody who was that's doing that. It's Larry Kenyon. equate that to reliability; we are 
doing designs at Apple with disks Every 4 nibbles, you look to see if significantly more re1iable than any 
loved what Waz [Steve Wozniak] had there's something on the port, other disk y tern on the market, 
done on the Apple IT. T11 never forget, because in one sector's time, 24 bytes while having higher capacity. So that 
the first time I looked at the Woz con­ go by. was the key decision, to stick with 
troller I sajd, "OK WeJl, this must b Jobs: After we ree ·arnined every­ the same encoding format and the 
the interface di k controller. Where.' thing, inducting the disk format, we same scheme that we've used since 
the disk controller?'' I never found aid, ''Do we want to go to MFM 1978. So, while everyone else is run­
the disk controller. And we've just [modified frequency modulation)?" ning at roughly the ame rate as Ap­
been in love with the way that that's And the more we reexamined it, ple II, the IBM PC, and everything 
done. It's used to modify group code . what became clear was that the else, we doubled it on Macintosh , We 
One of the things we knew, though, original idea that we had for a di k set a new internal standard with the 
was that disks would be going faster in 1978, which we are still using, is 31/:z-inch disk and this new single­
in the future . So we initially designed great . chip controller. And every new 32-bit 
this chip so the whole company Atkinson: We get 400K bytes on th.is product at Apple will use that new 
would be able to have an ultra-low­ thing, while most people get only standard. The media, the sector 
cost way of using Wozniak' disk 270. format on that medja, the di k con­
technology for every product. But we Jobs: As an example, our scheme has troller, and the routines and every­
knew that we weren't just going to be twice the margin of MFM. Tn other th ing to drive them i a new Apple 
going at 4 mkroseconds per bit, that words, when you're hipping a mil- 32-bit standard that you'll see com­

5100 system integrators ... 

Integrand solves EMI problems! 


BEFORE AFTER 

System integrators. do like Ronny Rabbit. Eliminate frustration with Integra nd 's low-cost 
FCC verification servlce. We otter a one stop service that SPECIALIZES ln EMI testing of 
S100 computers. 

Write or coll for our VerlHcolfon Brochure including =1~ 11~~~-~1~11: 
application note: Ronny Rabbit 's Radiation Reduction 8620 Roosevelt Ave./Vlsolla, CA 93291 
Repertoi re. Be sure to ask ror our lree 32 page 2091651-1203 
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Portable or desktop, 
you 're way ahead when 
you pick up a corona PC M 
Because we give you 
everything you've ever 
wanted in an IBM1-com­
patible PC and more. 
For a great deal less. 
COMPATIBLE AND MORE. 

Our systems run all 
software that conforms 
to IBM PC programming standards. And the 
most popular software does. 

We deliver twice the memory; with room 
for eight times as much. 

We deliver a fast-access 320K floppy 
drive, a communication port and an improved 
IBM PC keyboard with indicator lights. 

Our systems include high-resolution 
monitors (12" desktop, 9" portable) for 
crisper, cleaner displays, and both have built-in 
high-resolution graphics (640 x 325). 

You get a complete system, ready 
to go to work. 

With all the necessary features built into 
the main unit. the four expansion slots can be 
used for your special needs. For example, color 
or our optional lOMB hard disk. 
Circle 92 on inquiry card. 

MORE SPEED. 
Our RAM-disk 

software gives you tem ­
porary disk-type storage 
that works many times 
faster than disks. 
PLUS SOFTWARE. 

Our systems come 
with the operating 
system: MS-DOS.2 A pro­
gramming language: 

GW BASIC.2 A training course: PC Tutor. 3 A 
professional word processor: MultiMate.4 Plus 
DOS utilities and demonstration programs. 
Or you can get the p-System5 from N.C.I. and 
write or run portable Pascal packages. 
ALL FOR A GREAT DEAL LESS. 

Even with all the extra features and 
performance, our systems still cost signifi­
cantly less than the equivalent IBM PC. 

Drop by your nearest corona PC 
dealer for a very convincing 
demonstration. Or contact 
us at 31324 Via Colinas, 
Westlake Village, CA 91361. 

(213) 991-1144 or (800) 
621-6746 toll -free. Telex 
658212 WSLK, in Europe 
76066 CDS NL 
fS) Corona Data Systems 1983. l . TM ln1.ernaliona\ 
Business Machines. 2. TM Microsoft. 3. TM 
Comprehensive Software Support. 4. TM Softword 
Systems. 5. TM University ofCalifornia. 
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ing out in every future product that 
we do in that family. 
Smith: There were some voices 
within the company that aid , "Oh, 
you guys o ught to go with standard 
formats and thi ngs like that." We 
'oo't<.ed at doing that and it turns out 
that it takes more chips to interface 
to a tandard floppy-disk controlJer, 
<1nd we have ... 
Jobs: Well, [ can go get the IBM 
floppy board. lt looks to ha e about 
45 to 50 chip on it ... 
E pinosa: I'll come and help you 
carry it. 
Jobs: . . . ind uding an LSJ [large-scale 
JntegraHonJ disk controller-far less 
p erformance, far less capacity, far 
higher cost. 
Atkinson: And less reliability. 
Jobs: Oh, far less re-liabili ty. Larry's 
oftware senses the disk speed, and 

Burrell's hardware can a djust to one 
o fo ur hundred speeds. So if Ws 
written on something that' a little 
out of whack, we can just adj ust right 
down to the necessary speed and 
read it. Everything on the Macintosh 
board-the serial timing, the disk 
timing 1 the microprocessor timin gs, 
the video timings, the sound tim­
ings-come &om one cryslal oscilla­
tor and is synchronized from one 
source. And, again, it's better1 of 
course, technically to do it that way. 
Everything work much beUer, buL it 
also saves part , and we can offer thi 
tiling cheaper to customers. And 
most of this stuff cu tamers will 
never ever realize or care about any­
wa . I mean, who cares how many 
rystal o cillators you have? But you 

do care about how big yow computer 
is. You do care about how much it 
costs, and you d o care about how 
well it work . 
Atkinson: II you ever drop your com­
puter you find out quickly how many 
cry tal osc illators you 11ave . 
BYTE: So with the variable speed in 
the disk drives, I guess there's no 
problem having two drives that are 
3 p rcent different in speed. 
Jobs: We read it and adjust it so that 
the peed 1 accurate relative to that 
cry taJ. That crystaJ on the board is 
superacrurate. We can adjust the disk 
drive relative to that superaccuracy. 
Atkinson: You force all the disks to 
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go ate actly the same peed by hav­
ing the software constant1y monitor­
jn g the speed and ay!ng, 1'Ah, it' 
ru nning a little slow; jack it up a lit­
tle bit," so that each disk doesn't h ave 
to be adju sted at all. You switch disk 
drives, an d the new one will run at 
exactly the same sp eed because you 
force them all to. 
Smith: It turns out that the speed 
variations occur partly because you 
plug in a new cassette that loads the 
motor down in a different way and 
also becau e of temperature varia­
tion th at cause very long-term drift 
in the djsk speed. Using a little bit of 
the processor to fi th at doesn' t cost 
u any performance a t all on the sys­
tem. 
BYTE: What about the display elec­
tronics? 
Atkinson: Where i the display con­
troller? 
Hertzfeld: It's hidden. 
Jobs: 1f you bite into thal IBM display 
board, it'11 totally flicker if you d o it 
at the wrong tim . You've se n that, 
right? Woz jusl came up with thi 
really brilliant way to do the Apple 
II . He realized that memory was 
about twice as fast as the micropro­
cessor needed it and twice a fast as 
the video needed it. So he put the 
m icropro essor over here and he put 
in e sence the video over here, and 
he put some rnuJtip lexers in the 
middle. He sh ared the exact same 
memory betwe n the two in a wa 
such that th is one thought it had all 
the memory all the time and th is one 
thought it had all the memory all the 
time, yet they sh ared the sam mem­
ory] All thjs thing had to do wa 
write into certain memory location 
and, magically, it would appear on 
the cree.n. The mkroprocessor never 
even h ad to think abouL the screen _ 

JI it did wa lo k at memory loca­
tion. 
Atkinson: And there was no way to 
glitch th e video because accesses 
were mutually exclusive. 
Jobs: Right. And o it turn o ut that, 
ry as we might, we have never been 

able to find a better way to do it. 
Atkinson: Al th e ame time that the 
proce sors have gotten aster, mem­
ory's gotten fa ter; the memory is still 
lwice as fast as the pr cessor. 

Jobs: And so, again , it gives you 
greater performance, because you 
don't have to write only at pecial 
time and low yourself d wn. ft cut's 
the chip count way down because 
you don't need two bank of RAM , 
so the customer's nol paying for the 
e tra chips, and it just makes a more 
elegant produ t. 
BYTE: How far does the similarity 
extend between the Apple 11 video 
and the Mac' video? 
Smith: We have a three-part mem­
ory archi tecture on Mac. We ha e a 
DM window for sound, ideo, and 
CPU... shared by three devices. Also, 
what we do that i.s a little more 
sophisticated tban Apple U is return 
memory cycles to th e proces or dur­
ing horizontal and veTtical retrace. 
And with the analog design we' re 
able to lengthen the horiz ntal 
retrace interval , which give us more 
performance for graphic by making 
more time available to the pro e r 
from memor and giving the analo ~ 
electronics more time to reh·ace th ' 
beam . On the Apple II, \ oz ort of 
designed thi logic board and the 
power supply was kind of added . 011 

lac, we really designed the entir 
ystem as a complete system from the 

ground up, so we u d different on­
sb-aint . I would say lhere' not much 

imilarity. The great thing about Mac 
as a product is that it really was n'L 
de igned a just this piece over there 
and this piece over there and this 

th er piece .. . All of it was de.signed 
in parallel, everybody knm ing what 
everyone else's job was. 
BYTE: How did you decide on th e 
appearance of the machine? 
Manock: Our goal in the beginning 
was portabili ty. \i\le actua l! had thi 
cardb ard model that looked amaz­
ingly like the Osborne. And that was 
\ ay before the Osborne came out. o 
I said, portability was primary here, 
and this version had an at tached 
keyboard that had a ort of rubbc:r 
boot around ii that would fold up 
and give you protect ion ov r the 
ere n . Steve really chan ed the m­

pha is of the product on day when 
he said that we didn't want portabil­
ity to be the primary aspect o this, 
but we did want .it to take minimril 
desk space. With that goal in mind, 
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Floppy Disk Drive3i/LCompact 

Thewinning move. 

Hitachi's 3" floppy. 

It's clear that the 3" floppy will become the 
new standard. Compact, easy to carry and mail, 
dust-proof and non-bendable, the 3" floppy has 
the powerful advantages that mean success. 

To develop your share of the new 3" drive 
market, Hitachi's drives are the wise choice. ow 
double-sided and with LSI's reduced access time 
and low power consumption, Hitachi 's drives are 
better than ever. 

Hitachi's resources and experience are your 
guarantee of quality. Over 200,000 drives will be 
rolling off our lines in 1983 alone. That's why 
choosing Hitachi is a profitable choice. o doubt 
about it: the format of the future is yours today 
with Hitachi's dependable drives. 
Speclflcallone: Storage capacity unlo1mat1ed: 500 K bytes. Total no. of 
tracks: 80. Recording density: 9,630 bpl. Track density: 100 tpl. Transfer rate: 
250 K bits/sec. Track-to-track positioning time: 3 msl track. Dimensions 
(W x H x DJ mm: 90 x 40 x 150. Wl.: 550g . 
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A WORLD LEADER IN TECHNOLOGY 
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Mr. T Kodera , New Jersey Olflce. Hitach i America. Ltd., 59 Aou1e 11, Allendale, N.J. 0740t Phone: (201) 825-6000 Fax: (201) 625-4781 
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(408) 744-0646 

..-l(CHASING AGEN 
works for you! 

We can buy any microcomputer product for you lrom our 288 panlc ipallng 
wholesalers. Here are lhe net prices on a lew of lhe 7,000 products we can buy tor 
you, acllng as your purchesing agent. 

COMPUTERS 
Alto1 !>80·tO • .1911 

586-10 6.6!>0 
5e0·2G 6.018 
586.u.i•O 8,270 

81tl1·IOI 2,,,.6 

C~~ug~gA'!odbou1 · •.000 
Sy• 816A" 3!50 
Sy!.815A RA >A 21' • .07! 
s,.. 816'.RAM21"' 3.9~ 
Syo. 1 1 !.I.~" 6,&lll 
Sy& Bt6CllAM21' 6.1.:12 
Sys 816CRA.M21·· 6.•70 
Sys . ! 18CH" 9,2H 
Si• 8160 R1'M 21 • 10.324 
$y1. !l&D RAM 21 •· 10.,052 
81608 R1'M 11"' 6.'171 
81616 RAM 21·' 10052 
Bl668K RA !.I 21 ' 6632 
•Cofllp.Uitaly Assembled 
• "UnHMmt)ltd Conioon11nl s 
M·Drhi• ·H 1,100 
CP\J681( 500 
CPUZ, 6Mru 23• 
RAM 21, 1281< U Mtil 7&8 
R.A.M 22, 2!.flK l .~2 
011k 2. Hard 0.P ConH 500 
Praom.111c 20mtg 2.990 

co~~~=:~~$~:32%K ~: m Cl'U11 ,,"W'Ot fl"l 4:20() 
Syo.• 12m<>g • .119 
Sys . oorl4J'blit 2.3!)0 

CD1on.11 cf-e~lt.top. 2'·J20K 2.481 
dHktop, hi•O Q15iil 3.s.ii.!lo 
oorllblo. 2·320K 

E1ol• 1620 
1&30 
PC 2 
PC·XL 

Molecul iu SM 8 l 0 mi!'g 
Morrow Micro 0. M0·2 

Micro 0 . M O·l 
M11:;;roO. MO· l l 

NortOWfU tr 
MWO ·MPIOO 
MWH-.<?200 
MWl ·MP300 

MW2·MPIOO 

MW2-MP200 

MW2·MPJQO 


NEC APC.H01 
APC-H02 
APC-HOa 
APC.HO• 
A'PC·H12 
Color a, ll)ftt(:.$ 
APC-HlE'i , tOme9 
APC·WPS I 
APC.WPS2 
APC-WPO• 
8ll01A.&4K 
'831A 2 32G 
8881A.24 " 

CALL US FOii YOUR NET PRICE ON A NY OF 7,000 OTH ER PRODUCTS 
we C AN BUY FO R YOU. 

F.O.B. s h 1pp1ng point. P rice·s subJe<:I lo chang e w1thou1 no11c e . 9.94.2 

Since 1980 

C AS NG 

I 'C. 


' 574 Weddell Drive. Suite 5 

ondov thru Frida 8·5 PST 

2.437 
3450 
• .699 
2,699 
l .U8 
4.&•8 
1,341 
1.!.85 
2.319 

1.856 
2.243 
2 •.u1 
2.J.21 
2.r.96 
2 76B 
2.ocie 
2.5-6• 
2.999 
U99 

till 
2.172 
4 .534 
SOlJ 
U22 

9•1 Col>D<l'll>-OQ,a.ir.(111 
I SIS Pe-u.onal Pe an 

COMPUTERS 
Norllha'l1r Ad¥•n••v• 

"'°'Ou.al f1opp1~ J 2. 107 
,.;5- J..2•g
wn!i moo 015 

Jil)9 
o::!~f~3°ro. 266K 10.•SAI 

8002 MU 2G. 512K 14,338 
C5002A, 2:56K l•M 9.0~ 

11115 ~~';Af::gm1te tDt CAl.L 
Sao• IV. Lew PtGlll& 3.'70 

IV "'I06.me1J Ull~ 
IV wll2.ntil 6.123 
IY wi1 AfM"O &.215 

S1nvo t2'SO 2.4J.l 
•OOO tan 

SoalllttG~lv~la , h'411-d d1P ~ .970 
T•-1Hldeo TS·&D.2 

TS•80l 
VOCIOJ 'I 20 
Z.nllh ZF-lll0-21 

ZF 110·12 
ZF· l20-22 
zw.11C>-J2 
zw. 120-:12 

HAllD DISKS 
C.meo 

Cantu~. 15 meog . w,o tn1 I 

~t~il~~~n•Y 
P11om••~ io m•<i 
S•n1ac11ras,.. 10 mcg 
Tallgr.U-5 Tochno..10QY 

6m&:g 

6meg 'ftiMaDe" 

20 Mtg! wJt llCll 

l~ mt!t Wit ape 

70m~ wJtapa 

'BM l l"l lCI• 1 i:.ee 


lran1a r 10 me-o 

IBM PERIPHERALS 
tilll!ft!::! 12'00 B MCMtool 
ti<;efl 1oriics. ! t50 Ke.,.-bo•1d 189 
Pt1n4•0ni:c1 Color Pf11S 
0 \.lft014"k 

MODE.MS 
Hil~e'S 1lCIQ 
US RDbothc1 Auto 212A 

P.usworr:t 

DATABASE 
SOfTWARE 

B25 
2.021 
3.oll 
H•~ 
2.712 
2, 7119 
4.26t 
• .339 

C>.lL. 
3.3'10 
1629 
I 3\le 
2 172 
2. '45 
L970 

t.781 
1.322 
3.097 
•.JJ7 
s. 112 

116 
I 737 

..9 

CAL.L 
549 

•99 
'79 
J.<9 

•.J> 
•50 
1911 

MONITORS 
A.mclek JOOGHl-Ro• 

.lOO A 11._.Res 
llOA 
RGB ll 

llMC12 "G•­
K1mtron8S~H 
NEC 1201

•m 
·~1260 
1'10MD 

Prmce·1on RG B wre&bl~ 
0 '1t-Or ~l'flo OuadCh,omci 
Sanro 12 ~ (ii Hi Re!li 
Tu an 12' · Ambot 

RG8 3 
USI I2 • Anibor 

PRINTERS 
An1d1:1 9$01 

!1620 
ll625A 
WF'6000 

Oto~het. par1t 1 e~ d••Sl' 
C. ltoh .. 10·2G 

&~ 10 Pm I . O.il• 
ll60Cl 
P: 10. 40cpi 
F 10. 55<~$ 
C • 300. 300 lpm 

(l.&i$ywn1or 2000' ~8K 
O.a1a!l-O.utt1 OS-180 
Oloblo 620 2~ 

630 API 
Ep5on P:X-80 

FX 100 
MX 100 

Fl~11oa Oa.1.ri OSP 130 
OEtO•nlftl Elte1rlc• 
Gemrnl 10 

15 
Goulla B11n•m11 
•OtS Pus.in 1 3~ illU OJ1l1011 a 
NEC ~10 

3510 

77 10 

802J 


Okld • tl 60 
82A 
llJ& 
il<P 
&cs 
92P 
92~ 
9JP 
9JS 
2'}!.0P 
2JSOS 
2.io 

01n 1e:ii: DO()()~ 
7020 
7030 
10•0 

130 
••! 
•85 
•50 
8~ 

CALL 
I!• 
5.36 
182 
115 
780 
•BS 
~1 0 
181 
12! 

·~155 

I :)00 
1 3!19 
1515 
2 .~!19 

ggs 
534 
379 

, (If? 
10~ 
1 425 
• 29~ 
1 150 

' 150
875 

, 110 
57 1 
7SO 
957 

3100 
CA~I. 

309•5•
199 

1.:J95 
~ 

1~ 
1000 

•!!'! 
C..Ll 

CAll. 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CA LL 

CALL 

CALL 

l_CMle 
I 2'..l~ 
I 548 
110l 

we realized that the keyboard didn't 
have to be exactly the width of the 
computer. 
Jobs: To use the earlier design you 
had to have some sort of arrange­
ment to tilt it up. And what we 
noticed was, well, fine, what if you 
just lift the back up here like this? 
Then, because you have all this space 
underneath, you could put the 
floppy disk underneath. So you 
make a unit that's more vertical, has 
a smaller footprint. 
Atkinson: It has to be up enough so 
your eyes can see it anyway; you 
need the height. 
Manock: Steve thought, too, I 
think-in a gut reaction sort of way­
that everybody was going low profile 
and wide, and we never have wanted 
to be a "me, too." I think our vertical 
format is correct when you think of 
human factors. 
Hoffman: Jerry, you might want to 
turn the back around. We made it 
truly international. I think it's one of 
the few products aside from Lisa that 
is completely usable anywhere you 
care to take it. 
Manock: Did you see the icons on 
the back? 
Hoffman: We started out with the 
case and went from the outside in, 
trying to make it more and more in­
ternational the more we thought 
about it. And Jerry was just great as 
soon as he realized that we really did 
want to bring it to the whole world. 
He had marvelous ideas on how to 
eliminate every word of text, take 
everything off the package so that we 
don't have to be an American product 
anywhere that we go. 
Jobs: In Mac, there's no English on 
the outside of the case. Everything's 
iconic. And there 'is absolutely no 
English in the ROM. It is universal in 
nature. When the thing comes on it 
puts a few icons on the screen . U 
something goes wrong, it can't boot 
or something, it puts a frowning Mac 
on. If it's booting it puts a happy Mac 
on. It loads all the languages, atl the 
country-specific stuff, off the disk. 
So, because the keyboard is detach­
able and mapped anyway, to localize 
Mac all you do is change the key­
board, manuals, and the disks. 
Nothing in the box has to change. 

PRINTERS 
Oum• 11uo w11nt 

11,SS ·J111in• 
ran,. 16CIL- .-.¥1 r c •or­

t80L v. 'I r•c,or 
Sp11 11eo 

T'101 ln1tt. lt8 tOu.a.s1t 
11810LO 
'1855 

T'o1h b• P 1 l~ oair111e-1 
P , J:50 sm~•I 

t ransl•.r llO 
uo 
3~~ r:olior 

PLOITTllS 
Atnd.Oio. y 
tfOl:JJIOA Ins Ir ·~ OMP 29 

OMP•O 
DrJP•2 
H• Pilld 

S1rt>bo M 100 
M260 

SYvt'1!1 P 

lE~MINALS 
Add• V1ewpo.1n• A 1 
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Am,:il!:ir 01atogu<t- 80 111mt1i1tt 
Ann dii•bot' AmbasHOo• 
C hoh 30A 

101E 
H• .ttlHne Eso11t 1 

Ew1111• 
Ouma. OVT l02-A 

0Vl102G 
Tt~eY~d•o 9 4 

92• 
925 
950 
970 

V1 sua1 lJOG. 
W1'1.t WV 100 

YIV 200 
'IV3CO 

Zar11 1n Z 2a 

ACCOUNTING 
SOFfWAll 

1 ~9~ 

·~ ~9 
18• 
299 

1 l23 
, 1!9 

799 
1 ~gg 
, 49!) 

693 
' 199 

5•D 

S~2 
1 na 

111 
2 l2 

763 
•61 
112 
573 

..~ 
499 

20 
I lS! 
I 01~ 
I 276 

•78 
S•O 
5•2 
'>Ji! 
51>9 
713 
115 
~ 

lOl!i 
11.11 
!>80 

I 020 
I 020 
6~ 

Altos Accoun 1aint '899 
CVMA Uc:h mgd Uile 750 
Gran .m Dottaf'l. u mot> •2G 
M8SI 1tllch module •!>S 
Micro Compul•r 
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New! 
Three Winchester \nterna\ 

Hard Disc Drive systems! 


-
-

\\\\\\\\\\\\\\\\\ 
2.0 without any special software drivers and also run with other 
operating systems designed to make use of the XT hard drive 

Maynard Electronics Introduces three Winchester Hard Disc system. All you need ls the IBM' DOS 2.0 Manual and you're 
Drive Systems- the only drive systems to otter you 10 Mega· 
bytes of formatted capacity with complete internal lnstallatlon\ readyEachtosysrun\ tem ls equipped with a \ow-power hard disc. drive, 

These systems otter the user count less benefits and features: complete software, cable, a 5 and5tar '" Card and Hard Disc 
capability of bQotlng off the hard disc; additional functions Controller Module. sand5tar 'M Is the first family of modular 

peripherals created for the IBM. PC.Simple Instructions for easywhlle requiring only one card slot In your PC; and, use of avail· 

able power, thereby preventing overheating problems which 
 Installation are inc.luded and all components are backed by an 

nave affected other drives. Handling heavyweight data was Unconditional One '(ear Parts and Labor Guarantee. 

never easier. All three systems are quality engineered and work with DOS 

Memory Card al!OW5 ~ou to adCI 64K byte:; to~7 6K Tn•s 5y51em 15 equipped tn tl'\e san<i5tar· r10PPY 
o nve conuoner Card ll'\e Carel can c:ontrOI. In addlliOn to w1e5 of memory u5'09 only one card sk>t. 
me Hard 015<: On11c. tv.'O f\OPPV drNe5 mounteO \Mlde ltu5Sy5tem 15 equipped wllh uie sand5tar" MulU· vour PC and opuonallV tv.o a<JdlUonal 51/•" or B" drNe5tunc:tlon c:ard In ad<lltlOn lO \hi! t\ard 01~ Controller 
mounted eJ<ternally Tt115leave5 t11ree :;y5tem 5\0!5 for MOdule. you c:an add up to tnree otner San<i5tar• 


MOdule5 whlle u51\'\9 only one c:ard 5\0L The IOl\()Y.~\'\9 ott>eJ e><p8fl5lon b()ard5

module5 are ava1tatile serial A>rt. Parallel Port C!Oci'> 
 HOW! 
Ca n®r. came Adap1Dr. SP.SI H05l Maptor an<l compatib\ePrototv?lng MOdule 

withe•pand your PC to perform llke the PC XT, one of our Winchester Hard 
Dis< Drive Systems Is right for you. And Wyou have already made the wise COMPAQ!** 
decision to install any of Maynard'S sandStar" Cards, the SandStar'" Hard 

isc Controller Module may be purchased separately. 
TO ORDER, CONTACT YOUR LOCAL OEALfR OR DISTRIBUTOR.

-•MAYNARD ELECTRONICS 

WSl -• 
WS3 -.. 

Tnl5 5y5tem 15 equ1ppeo with tne Sand5tar" Memory 
Card In addit\00 to c:OflttOlliog the Haro 015<: 011ve. !lie 

• 

••• 

400 East 5emoran Blvd . • Suite 207 

Casselberry, Florida "!:>2707 
3051331-6402 

We make modem times better. 



And another real breakthrough is this that this could really be a great thing look of those dialogue boxes, or any­
thing called Resources that Bruce for a lot of stuff. thing, through something caJJed 
Hom invented. Hertzfeld: Another thing to ask Resource Editors. 
Hertzfeld: The data is factored out Bruce about is the Finder, which is Jobs: Otherwise, you'd have to get in­
from the code. You know, most pro­ our most important application, the to the source listing. You'd have to 
grams are a mixture of control logic first thing that comes up on the ma­ change not only the languages, as 
and just raw code. chine. That's the program with aJ1 the Joanna said, but also the geometries 
Atkinson: The virtual-memory archi­ little icons, the desktop manager, I of the dialogue boxes and make them 
tecture on the data parts of the pro­ guess we're calling it. That's Bruce's bigger. It would take you awhile; it's 
gram allows us to factor it out so that, conception and communication. not something that's impossible, but 
without rewriting a program at all, it's something that never gets done. 
without recompiling or relinking the And it's certainly something that you'In Mac, there's noprogram, I can take a copy of Mac have to be the originator of the pro­
Paint and in 15 minutes make a Ger­ Engllsh on the outside gram to do. What weve done by pulJ­
man version. of the case. jng all the language-specific stuff out, 
Hertzfeld: Because all the text is kept through this beautiful mechani mEverythlng's Iconic.' 
in a well-known, well-defined place. called Resources, is write these other 
Horm Until December, people didn't programs called Resource Editors. By 
really know what the resource Hoffman: There are numerous running a Resource Editor, you 
manager was, because they really subtleties with this . Picture a could, if you knew German, simply 
hadn't had any contact with it, dialogue box, for example. A run a program on the program, get 
besides me. I knew what I wanted dialogue box, when you put English in there-literally on the screen-and 
from it because I had to do Finder text in German, starts overflowing its just stretch the boxes bigger. You 
and all that other stuff. Andy just limits and starts looking very dif­ could select a text and retype it in 
looked at it over time and figured out ferent. You have a button that says, German and move things around if 
what you could do with it. And I was "Put this away.'' In German, that you wanted. You can examine every 
trying to say, well, this can do this takes a paragraph and overflows the icon, every dialogue box, every alert 
and this .. .It was really Andy having box . . , . But Resources Jets us change box, every pull-down menu, every­
the biggest view of the system saying not only the text but also the physical thing, without being a programmer.,. 

PLAIN TALK. TESTIMONY 
Contra ry to popular belief, PortaPac"' is not Here's how some of our customers are using 1heir 
sornc1hJng you take with you camping. Porta Pac PortaPm: .. . 
is 11 portable dn1~ cont~incr wiLh mulli ple u es. • Transrerring manuscripts prepar d on Osborne 
Have you ever tned tak111g SO pages or notes or to lBM and Xero systems 
m<1nwcripls Witl1 you on the road , on business ­
calls? Wel l, ihat's · how mu~h you can pui in a • AJ a ponablc s1orngr device tor the Tnndy 
model P2064 PortaPac tha1 measure 4 inches by model IOO computer 
9 lnc:.he$. That's appro)(imarely rhe sizt of 2 pm;ks • Demonstrate hardware with d~monstrat ion 
of cigarettes. Ex~pt PortaPac is 1hinner - it's package stored in PortaPar 
only I inch thick , And what about versat il ity? • Transferring informadon between North 1ar 
PortaP11c u~es the industry 51<1n dard RS232C Ad vantage, Morrow Desi~n Micro Decision, 
communication protocol. No more worries or fu5s and DEC PDP 11 machine~ 
aboul single den.111)'. doubl~ density. soft sector. 10 • A~ a replatement for rloppies on machine 1001~
hnrd secior, 16 hard sector, and other mumbo control conipu1ers
Jumbo disk formats. PonaPac can fu nction as • The list just goes 011 and on . . . data rcrrnina l equipment, i.e., similar to your ter­

~in.al, or as darn communication equipmcm:, Le. , AND HERE'S MORE•.. 

s1mdar to your compllter or modem. Or, 1f you , • . . 

like, ii can be nut inline bciween your terminaJ Our rno~e l P2064F 1s a d~d1~ate~ v~rston of 1l1c 

and yo11 r compt11er. Turnlly transparent , Mainte· m~el P.;-0~. Once. g1artcd , It will aJ:"a)'5 ret~ln 

nance? There i ~ vlnualll' none. All you do is the l:i-~ t 64K. ~harac1cr:s of lnfonna11on pas.sing 

change the baHery when the low b1;1ttcry Ugh! thru .11. Pul 11 anllnc bci~vcen your c~rup~l e r and 

comes on - every l to s yearB depending, on rhe tcrmmal. Nu more CU>Stng because }OU JUSt lo~t 

model! What's more, your PortnP;ic ,auromati· the lrut 4 hours of work .doing data en1ry when the 

C'lllly retains iu c:onlents wh~n p0wer goesoui. power 1vent 011t or 1hed1skcuc wcn1 hRd. 

What can PonaPac: do ror you, you ask? How ANO AN ADDl!":D BONU ... 

about tramfe rrlng information (induding pro· The Port~Pac can runc1ion as a primer buffer ! So 

grams) bctwe~n ~o mpure-r sy~1ems? At 19,200 sus- now you can ta.ke the Porta Pac 10 a high peed 

1ained rate , No more ·taylns up all night just to serial primer and gtl your re pons quick! gain 

g~I your data. re\lably thru the modem a1 1200 andaga[nifyou1 i5h . 

baud. How about ll\k ing it with you on sales calls? 

DisritQy yo11 r infornuu.ion on lhe cli~nt's compuier Want 1(1 know more? Write or call us and we'll 

or 1errnl11al, turn around and ent~r onfors inio ~e nd you addi1ional in fo rmation. Promo! 

PoriaPa~ for later proces 111g. And wha1 aboul .Al Cr • J 

your customer engineers? How about puttlng &,j yptrorucs, UC. 

yo ur diagnostic program in the PortaPac , aud 

download it into the romputer? The uses j ust go 
 1 l711 Coly River Circle, Suite 7 

Fou11taln VaHey, CA 92706on and on . .. 
Phone: (714) 540·1H4 

PortaPac~ Is a trademark of Cryptroolcs, Inc. 

1'l i;,,bNAI')' 19fl;I i:l BYTE PubJica<ioru Inc. Circle 9B on Inq uiry card. 



Area 

by Brett Kirk 

Owner 
Poseidon Aquatics 

11 Our business is 
wholesaling tropical fish to 
pet stores. We're not a 
large-sized company, but 
we have one whopper of an 
inventory-control problem. 
That's where dBASE II® 
comes in." 

The one that didn't 
get away. 

"We needed a fast 
program, and dBASE II, the relational 
database management system from 
Ashton-Tate, gave us the speed we 
needed to quickly log in our weekly 
live-fish shipment in terms of total 
numbers received, the kind and num­
bers of each different type; the cost per 
fish-all critical factors in determining 
our pricing and being able to pass along 
savings to our customers whenever 
possible without hanging us out to dry 
profitwise. 

"We're sure glad we bought 
dBASE II when we did. I think our 
customers are glad, too." 

Once you try dBASE II, 
you'll be hooked. 

If you're up to your ears with data 

Circle 29 on Inquiry card. 

that has to be managed quickly and 
efficiently, dBASE Ifcan really help 
you stay afloat. 

For all the particulars, contact 
Ashton-Tate, 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 
(800) 437-4329, Ext. 212. In the U.K., 
call (0908) 568866. 

PSHTON ·TAIB 


Suggested retail price, S700. 

d6ASE II is a registered trad~mark of Ashton·Tate. 


Ashton-Tate 1983 
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without getting the source code, and 
very quickly, too, using the user in· 
terface of the Macintosh. 
Atkinson : Anything that XYZ soft­
ware company put together, even 
though the company didn't think 
about Taiwan, will run in Taiwan. 
Jobs: But do we want it to run in 
Taiwan? 
BYTE: Axe you going to market it ag­
gressively in Japan? 
Jobs: Yes. 
Hertzfeld: My favorite thing about 
Resources, being selfish, is that the 
same facilities that allow us to trans­
l ate English into 7, 10, 20, a million 
different languages are the same 
facilities we use to translate technish 
to English in the first place. 
Hoffman: The other component of 
this is that it allows us to not just in­
troduce products that feel to the 
native user like a native machine, 
natural to them, but also that we can 
start coming very close to making 
simultaneous product introduction . 
The software that is developed in the 
U.S. can fly over there for them, for 
the fragmen ted maikets in Europe, 
for example. Europe does not allow 
for the same kind of development of 
software houses as the U.S. because 
the markets are all so fragmented you 
can't amortize development of the 
software over as la.rge a user base. But 
given that the Europeans now have 
the capability of using a localized, 
globa/ized software, if you will, their 
market grows because each in­
dividuaJ software developer in France 
now can view the whole world as a 
market. We feel that it will give an im­
petus to the development of software 
developers, third parties, in Europe, 
and in more fragmented ma.rkets as 
well . 
Smith : An international power sup­
ply, too, so the exact same unit basic­
al1y can be used anywhere in the 
world. 
Egner: lt doesn't care whether it's 
50-Hz input. 
Manock: Just one additional thing on 
these: the icons on the back are from 
the International Electrotechnical 
Commission (!EC) . We didn' t invent 
all these ourselves . ..wherever pos­
sible we used symbols that already 
existed-for example, AC line power 
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-that are world standards. Where 
we didn't have symbols that eKisted, 
we used the JEC's close t symbol as 
best we could and then added what 
we thought made sen e. For example, 
we needed a symbol for a modem1 so 
we started with IEC's telephone sym­
bol. We tested them to make sure 
there was good recognition. We'll 
submit these new icons to the IEC to 
have it suggest that they be the stan­
dards added to its encyclopedia of 
ymbol . 

BYTE: What is this machine going to 
make possible that other comparably 
priced machines have not made pos­
sible? How will it change the per­
soJlal computing scene? 
Jobs: Right now, as you know, when 
you use a word processor, it will do 
two or three things. n1e .fi.rst thing 
Macintosh will do is make the exist­
ing types of applications an order of 
magnitude easier and more ap­
proachable for people. Therefore the 
available market for this machine is 
going to be giant compared to the 
available market for the people who 
are willing to invest 40 to 100 hours 
learning to use their computers . 
That's the first thing. 

The second thing is that there are 
going to be new types of applications 
available that could not be available 
on the current generation of personal 
computers-it is technically impos­
sible to do. The perfect example is 
Paint. Paint is impossible ro do on an 
Apple ll or an IBM PC or any of the 
other first-generation products. You 
can do a mockery of it, but you can't 
really do it. And there are going to 
be lots of applications like that. 
You've seen Lisa Project. That, of 
course, will be running on Mac. And 
we don't even know the kinds of ap­
plications that ar~ going to come out 
in six months to a year. As an exam­
ple, we'll be able to laser-print output 
from this thing by next June, and that 
is pretty exciting to us. So, if we sell 
these on a university campus, you'll 
be able to take your disk into the li­
brary and get output off a laser 
printer, which will be approaching 
typeset quality. That's the kind of 
stuff we're doing; you just can't do 
that on a curre11t-generation personal 
computer. 

And then the third thing is what 
Burte\\ and Larry and Andy and the 
other software peop1e have done. 
V\'hen we hipped the Apple ll , we 
fundamentally shipped about 2K 
bytes of ROM with system code. The 
IBM system's got 8K bytes, but it's 
really kind of loose as a goose; it's 
about 4K bytes by our standard of 
code. Mac has 64K bytes of the tight­
est, most elegant code that this com­
pany's ever written. Most of the com­
puters now are basically shipping a 
file system and a few drives, but 
what's really interesting is that on top 
of that, we've layered on memory 
management and on top of this is 
Quickdraw. 
Jobs: Mac's a completely open ma­
chine- we've got a book called Inside 
Macintcn;h that tells all the secrets of 
it. But we're going to try to get a lit­
tle uniformity through the carrot 
rather than the stick. And the carrot 
is that there's a finite amount of RAM 
in this machine, and we've done all 
these things for you in ROM. Now, 
you can do them yourse.lf, there's 
nothing that says you can't do them 
yourself, but if you do, you've got to 
wr ite them, which is going to take 
time and means you're going to be 
slower to get to market; you've got to 
chew up precious RAM space, and 
the chances are pretty good that we 
did a better job than you'll do. So 
w~re going to try through the carrot 
to get a little bit of uniformity in the 
user interface in some of the ways the 
things are done. 
Hertzfeld: See, we're really a 192K­
byte machine, and if the program­
mers want to throw away 64K, then 
they're doing a dumb thing. 
Jobs: We're a 192K-byte machine that 
deep-freezes 64K. 
Hertzfeld: Highly tuned, tested, de­
bugged, highly compact, very fast, 
very high-quality consistent code. 
BYTE: What are all the factors in this 
that make it go so fast? 
Hertzfeld : Sweat. 
Jobs: Burrell, Andy, Larry, Bill- how 
long did you work on Quiclcdraw? 
Atkinson: Four years. 
Hertzfeld: All of us care a lot about 
performance. Surprisingly, that's 
unusual. A lot of people don't care ii 
their system's . . . 
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Cosmos will give your PC capabili­
ties that no microcoputerhas ever 
had before. Through aversatile, 
high performance Relational Data 
Base Management System 
developed by Cosmos. Revelation 
wi ll give your microcomputer all 
the power and sophistication
of a minicomputer. 

Revelation features a data base 
with variable-length fie lds and 
records. (up to 64Kl, and unlimited 
files and accounts. File size is 

limited only by disk size. 
Also featured: A powerful. 

hybrid programming language. 
A fourth generation applica­

tions and program generator 
Our programs write programs! 

Communications functions 
that give your PC the power to uti­
lize applications, programs. and 
data from thousands of existlng 
mainframe and minicomputers. 

8087 math chip support 
Revelation co-exists with 

MS/DOS™or PC/DOS~ 1.0, 1.1, 

2.0 versions. and is compatible 
with the IBM P~ Xfl!" COMPAQ1l1 
Corona'?'1 Columbia Multl­
Personal®and the Eagle 1600™. 
It's also compatible with mini­
computers uti lizing the PICK 
Operating Svstem!M Minimum 
configuration requires 320K 
memory and 8087 math chip. 
MS/ DOS.. of Microsoft 
Corp. IBM PC Registered 
T of International 
81.mness Machines Coro 
COMPAQ"' of COMPAQ 
Computer Corp. PICK 
Operating Svste m"' of 

PJCK SYSTEMS. Eagfe 
1600'" of Eagle
Computers Corona PC 
of Corona Dar.a Svstems 
Columbia Multi· 
Personal"' of Columbia 
Data Products Inc 

Telephone 1·800.422·2511COSMOS
P.0. Box AH, Morton, WA 98356 Inside Washington 206-496-5974. 
Circle 93 on Inquiry card . SYTI! FebnJil?')' 1984 75 



Atkin son: Like Quickdraw. I won't 
even count the first runs in Pascal, 
but the first runs in assembly lan­
guage were running 160K bytes, 
before I added a lot of the new fea­
tures. It's now down to 24K bytes 
with lots more stuff in it. Character­
drawing speed is one you look at for 
drawing an arbitrary size character, 
an arbitrary starting pixel clipped to 
an arbitrary area. We were running, 
when it was being developed on Lisa, 
about 1000 characters per second the 
first time. Well, I got that up to 4000. 
Mac is running about 7000. That's 
seven times 9600 baud . This is typical 
of all of our software packages here. 
You go through, get the best algo ­
rithms first, get the stuff right. Then 
crunch it down, make a first pass in 
Pascal, get the algorithms right, find 
the cleanest algorithms, find all the 
corners, and make sure they're 
tested. Then I translate it into loose 
assembly language to get down into 
assembly language and get it work­
ing. Then I'll go through and get all 
the bugs out again, and I'll go 

tion to figure out what's the most im­
portant thing. This little baby, the 
68000, has sixteen 32-bit registers sit­
ting there1 and the way you get per­
formance out of that is to keep them 
full. Keep the registers full of impor­
tant stuff all the time. That's the way 
you make this processor sing. So you 
go down and you do register alloca­

'Optimization without 
measuring is wasted 
time. Find out where 

the appllcatlon's really 
spending time and go 
whump on that code.' 

tion, and then you don't stop. Then 
you feed it back, you get your people 
to use it . 

Quickdraw was designed by "pull" 
from applications rather than "push" 
from the design team . You provide a 
facility, watch the applications group 
try to use it, understand where they 
i:;nisunderstood something-maybe 
you've got a bad model, you want to 

where they don't have enough per­
formance. And then you go back and 
you measure, measure, measure, 
measure. Optimization without mea­
suring is wasted time. Find out 
where the application's really spend­
ing time and go whump on that 
code. And any other cases they're 
very seldom using, squeeze them 
down in size, and stretch the other 
ones. There's always a trade-off be­
tween size and speed. Stretch out the 
common cases, let them be bigger 
and much faster, and then keep the 
generality by squeezing down the in­
frequent cases. So play your odds. 
People draw characters in OR mode 
a whole lot, and OR mode is about 
twice as fast as the other modes, so 
95 percent of all characters are drawn 
in OR mode. Statistical measuring of 
the use of the thing allows you to get 
much more performance on your 
average throughput than you can if 
you don't go back and measu re. 

I think we all believe that system 
software should"be done in assembly 
language at this stage of the game 

through and do fine register alloca- make it simpler and cleaner- or because high-level languages can't 
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give you the perf rmance and the 
code density that you can get out of 
assembly language. 
BYTE: So far, it has seemed that with 
aJl the systems that have mice, all 
those that are on the market, you pay 
a great price in terms of performance 
to get ease of use. 
Atkinson: You make a re ponsive 
system; it isn't just draw some char­
a ters out there. It's also, remember 
where you put them because if the 
guy touche on them you want to 
light them up. There's a lot more guts 
in that application. 
Jobs: Tt' not just systems that have 
mice. What's happening is there are 
a whole bunch of things that go with 
the mouse, It's not just hanging a 
mouse on a first-ge neration personal 
computer and using the same old, 
fixed-pitch text and things like that, 
just replacing four cursor keys. What 
we've done here is take a quantum 
leap, where, in addition to having the 
mouse be the major pointi ng device, 
we've gone to full proportionally 
spaced fonts, totally software-painted 
on the creen, any size, any shape . . , 

totally new architecture for display­

ing things to the user. 

Atkinson: But th - responsiveness is 

where the code goes. 

Jobs: The responsiveness and the fact 

that there isn't a mou e-based system 
out yet ·that uses a 68000. We're b­
viously using th e power of the 68000 
in addition to thi code. 
Smith: There are some trick we 
p layed in the hardware, too. For ex­
ample, we knew that th ROMs 
would have real important things in 
them. So we made the ROMs sort of 
read-only cache memory, whereas 
the RAM h as to contend with vide 
and sound for acce s, so we cut that 
down to the bare bone , but lhe code 
th at's in ROM, like Bill 's graphics and 
the other stuff, can nm as fast as you 
can run a 68000. 
Jobs: 1f you look at ~he really great 
applkations, even on first-generation 
personal computers, mo t of them 
are written in ssembly language­
Visicak, 1-2-3-i t's like if ou' re going 
to sell a million of som thing, it pays 
to handcraft it in assembly. If you're 
going to sell 10 of something, it prob­

ably doesn't. [f we'd written th is in 
Pa cal, we would have been able to 
fit a fourth as much code in the ROM 
or wouJd hil e to have four times the 
ROM, and you wouldn't have had 
the performance. Because we're go­
ing to sell 10 million of these things 
in the long run , it pays to super­
handcraft it; we only have to do it 
once. Every time these ROMs are 
burned, it doesn't cost us any more 
engineering. , .it' alJ been done up 
front. 
Capps: Because we cared enougl1 to 
do it as well as we possibly could. 
Jobs: We took a l2K-byte Pascal pro­
gram Junning on a Lisa and we said 
we want to do this in 2K and make 
it fa ter. But we had that extra year 
to do that. And we al o had the 
moti ation, of cour e. 
Atkinson: When you're writing as­
sembly, you know each instruction is 
going to take 2 microseconds, it's go­
ing to take 4 bytes of mem ry~ Jn 
Pascal , you're removed from th at, so 
you don't concentrate on perfor­
mance a much . When l'm doing VO 
stuff in assembly language Tlook at 
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SALVO Shatters 

The Information Barrier! 


At last. C reate your own application in a fraction f 
the time compared to BA I , OBOL or an darn 
base language. You know exactly wha you want. Now, 
let your per a na l computer generate that information 
by using SALVO, the fourth generation infonnation 
manager from ofrware Auromation, In . It' Better. 
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the theoretical maximum speed you 

can run at. Why not d o it as fast as 

you can possibly do it? Especially 

w hen you'r doing cLisk l/O stuff. 

How fast can you get into an inter­

rupt and out? 

BYTE: Andy, Jet's talk a.bout the ear­

ly days, after it had become 

Macintosh. 
Hertzfeld: f don't know, there's 
something that makes a job a little 
more fun to work on when the odds 
are against you. And that's sort of 
how it was in the e;uly days. I ·was 
maybe the fifth or s~ th person to 
come' ork on it. Ste e took me over 
to this little building eparate from 
everywhere else1 where there were 
th ese incredibly grea t people work­
ing on this Littl e wire-wrap PC board. 
All it could d when you turned it on 
was write "hello" on the screen about 
80 time . And everyone was in ­
credj bl exci ted to ee it write "hello'' 
on tlie screen because it meant that 
the central processing unit,, as there 
and all that potential was there to be 
mined . l spent my time mining that 
potential . 

The very first· time we got an early 
version of Qui kd raw ru nning, ;md 
we got th e mouse going-th at' ju t 
a n incredible thrill . Or getting back 
the first PC board- we a ll went out 
for pizza on Friday night. We got the 

oards in about four dclock Friday 
a fte rnoon, and Steve said, "Well , if 
you get these done before midnight, 
we11 take you for pizza," and we 
stayed there .. . not because we 
wanted the pizza, but because we 
wanted to ee that board working, 
And J th ink that none of our Mac PC 
board h ave ever h ad to have a wire 
run to fix someth ing, which is pretty 
amazing. That's the attention to detail 
that you just can't get people to d o 
for money. We do it for love . , . this is 
the mo t important thing in our lives 
. . . to make that great computer. 

It 's fun fo r me becau e l like oper­
ating on a systems program where I 
can perate in an envir nm nt where 
there's not that much support. ln the 
early days wben l first started here, 
th first th ing I did wa come in and 
wri te all kinds of crazy demos, 
stretching thing around o n the 
screen and making baUs bounce, and 

one reason to do it was that I didn't 
want to write the system code unti l 
l was good at writing 68000 pro ­
gram . So l just wanted to learn by 
h aving fun, and the other rea on i 
that it gets people excited about ii'. 
Just th is raw hardware sitting there 
doesdt do too much, but once ou 
start making thi fun thing happen 
and that fun thing happen, the e ­
citeme.nt starts getting generated . You 
get to attract other good people, and 
one by one we picked up on mo re 
an d more people. We were very, very 
selective; it was very hard to find 
people to work on Mac software, 
because on one hand we had the 
very high goals of doing thjs re ­
search, Xerox PARC-like stuff wlth 
uncommon, high tech nical stan ­
dards. On the other hand, we had a 
very inexpensive, limi ted-memory 
machine. So all the Xerox PARC-type 
guys who came and interviewed 
sa id, "Oh, you don't have 2 mega­
bytes Forget it, I don' t want to work 
on this thing:' They're all used to 
th eir Dorados. Bu t gradually we 
found great people like Larry and 
Bruce who were turned on b the 
dream, and they came and joined ow· 
band, and I guess we reached critical 
mass. 
Atkinson: Most of the early people 
were recruited fro m Apple ... and we 
have a pirate's flag that we sometimes 
put on the roof. TI1e idea is we're 
pirates and we go around and try to 
steal the best we can from anywhere 
we can get it, and mostly that's been 
from Lisa. A lot of it's been from Lisa, 
but it's true in initia lly putting to­
gether the team, too; we try to get the 
best people we can from anyv,1here in 
the compa ny. 
Hertzfeld: One of the sloga n leve 
came u p with when we had a retreat 
in January \ as ''Let's be pirates ," the 
id ea being that we were mavericks 
out lo blow people's mind and over­
tmn standards, create new tandard , 
not do things like everyone else. 
Atkinson: There was always the thrill 
that this was going to be the one proj­

ect that wa probably the most amaz­

ing thing you were going to be d o­

ing in your life. 

Hertzfeld: And the other s logan was 

''The journey is the reward:' • 


Circle 39B on Inquiry card.-. 
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Tire LiSll 2. 

Apple Announces 

the Lisa 2 

by Gregg Williams 

When several of us at BYTE saw the 
Macintosh, we were seriously con­
cerned about the fate of the Lisa in 
the face of the Macintosh, a machine 
that is one-third its price and clearly 
superior in some areas. Apple has 
answered these concerns by announ­
cing two versions of the Lisa 2, aJong 
with the Macintosh, at its annual 
stockholders' meeting on January 24. 
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New Features 
The Lisa 2 will use the same modi­

fied Sony 31/2-inch floppy-disk drives 
as the Macintosh. It will be sold with 
a new, faster operating rystem, one 
31/2-inch floppy disk, and 512K bytes 
of memory (the single drive takes the 
place of the two 51/4 -inch drives in the 
Lisa 1). The Lisa 2 includes a mouse, 
d etached keyboard, buiJt-in 12-inch 

video display, and can be expanded 
to 1 megabyte (the memory capacity 
of the Lisa 1); it wm cost "under 
$4000," according to Apple (thee act 
price had not been decided when 
this was wri tten). The Lisa 2110 will 
add an internal 10-megabyte Win­
chester hard disk and will s ll for 
"under $5500." All the Lisa applica­
tion programs will be available 
separately for $200 to $400 each . 
Apple planned to have the Li a 2 
available by January 24. 

Software 
Aside from the availability of a 

larger h ard disk, the most welcom 
feature of the Lisa 2 family is that it 
will be able to run all Macintosh soft­
ware as supplied on 31h-inch disks. 
When the Lisa 2 boots a Macintosh 
program, the sy tern will look and 
behave like a Macintosh, except that 
it will automatica1ly take advantage 
of all the extra memory in the Lisa 2. 
Since literally hundreds of compan­
ies are developing Macintosh oft­
ware, the Lisa 2's ability to run it 
greatly increases its software base 
and, therefore, its usefulne . 

Both the Lisa 2 and the 2/10 come 
w ithout an operating y tern. Lisa 2 
owners will need to buy the Macin­
tosh operating system (unpriced at 
the time this was written); Lisa 2110 
owners can buy that operating s s­
tem o the multitasking Lisa operat­
ing system (for about $300). With the 
Lisa operating system only, you will 
be able to have multiple windows, 
each of which can contain a separate 
application . 

Apple is planning two new rel a es 
of Lisa software as well. The first 
release, available in late January, has 
optimized variou part of the oper­
ating system to make Lisa programs 
run faster and use the 10-megabyte 
hard disk. This software releas will 
be free for anyone who bought the 
Lisa before S ptember 12, 1983 (when 
the price was reduced and the soft­
ware was unbundled), and available 
at a nominal fee for buyer of un­
bundled Lisa software. 

The econd release of Li a software 
w ill come sometime during the sec­
ond quarter of 1984. This software 
will increase the integration among 



Lisa products (for the first time, you 
will be able to move graphics from 
Lisa Draw to a text document in Li a 
Write, data from Lisa Cale to Lisa 
List, and da ta from Lisa Terminal to 
Lisa Cale, for example). It will al o in­
clude enhancement in many of the 
Lisa application programs. For ex­
ample, Lisa Write will include a spell­
ing checker and the abiJity to proces 
form letters, Lisa Graph will allow 
data to be graphed in new ways, a ll 
p rograms will support a $5000 laser 
printer and a 70-megabyte hard disk 
to be introduced by Apple, and Lisa 
Draw and Lisa Graph will support 
color printing. The second release of 
Lisa softi..vare will be available to 
owners of previous versions for a 
nominal fee , 

Upgrading 
Lisa 1 owners have two upgrading 

paths. Apple will Jet them upgrade 
to a Lisa 2 for free or to a Lisa 2/10 
for $2500 (b th upgrades in olve re­
placing parts in the Li a l, not swap­
ping the Lisa 1 for a new Lisa 2) . In 
both ca es, Lisa 1 owners will keep 
their 5-megabyte Profile , th us allow­
ing them to transfer all their in forma­
tion to the new system (by copyin g 
all such data from 5 l/4 -inch flopp 
disks to the Profile before converting 
to the Lisa 2). 

Conclusions 
With the announcement of the Lisa 

2 and 2110, Apple has made the Lisa 
computer both more competitive and 
part of an innovative, powerful, but 
still afford able family of computers. 
The reduced price and Macintosh 
oftware compatibilit of the Lisa 2 

make it far more attracti e to poten­
tial buyers than the Lisa 1 was. The 
features added to the Lisa application 
programs make them even more use­
ful than they currently are. Finally, 
Apple's upgrading policy is com­
mendable because it doe not leave 
behind the Lisa 1 owners who sup­
ported the machine in its early 
day .• 

Gregg Williams is a senior editor 11t BYTE. HI! 
C1111 be reached nl POB 372, Hrmcock, WH 03449. 

PREVENT THE DISASTER 

OF HEAD CRASH AND 


DROPOUT. 

The war agajnst dust and dirt 
never ends So before you boot­
up your equipment, and 
everytllne you replace a 
cassette.disk or dnve 
filter, be sure to use Dust-Oii [J , 

1t counteracrsdust.gntand lint. 
Otherwise you ·re flirting with 
costly dropouts, head crashes 
and dowm1me. 

Dust-OffII ts mosteffective 
when used with Stat-OH II.Stat­
Otr II neutrahzes dust-holdmg 
staucelectncity wlule Oust-Off II 
b lasts loose dust away. TI1ere·s 
also the Dual Extender and Mini ­
Vac for vacuurrung dust out of 
hard-to-reach places . 

Photographic professionals 
have used Dust-Off brand 
products consistently on vanced dry cleanmg system, 
heir dehcat.e lenses and at your local computer or 

expensive cameras for office supply dealer 

over ten years. They 
 Or send $1.00 (for 
know 1t"s the safe, dry. postage and handling) 
efficient way to comami· for a 3 oz. tnal s12e and 
nant-free cleaning. bterature today. 

Dust-OffII 

The safe dry cleaning system 

Fi1ko 11 S.11t~ty p,od~ •CLt h1c , 1 00~ Or!SlCJI Rood MountAtns1de NJ 07(')92 
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Clearung not provtded by liqujd 
cleaners. 

Dust-Off ll's remarkable 
pinpointaccuracy zeros in on the 
precise area being dusted. A nd 
you have total control-every­
tlung from a gentle breeze fm 

Stat-Of! II neutralizes dust-holding 
static e lectricity fro m media a n d 
mach in es. 

delicate compu ter mechanisms 
1 to a heavy blast for gamy dirt. 

Don 'tletcontaminationdis· 
rupt yow computer operadon. 
Srockupon Dust-Offll-thead­



r 

Epson 
For those who needit, 

simplicity. 
One compu ter. 

Two point of view. 

The Epson QX-10 personal computer: 

To man}\ the Ep on repre ents the 


ultimate In simplicity. 
Jusr press a single key for the func ­

rion you require: word processing, 
scheduling, business graphic , add.re s 
book or file managemenL O ne key· 
scroke produce your program. There 
are no rigarnarole 10 remember. No 
disks m change. 

The resule: you ran to work 
irnmedi:nely. And you start: being pm· 
ductive, immediate!}~ With step-by­
slep prompt . In plain Engll h, nm 
computerese. 

unplici ty itself. 
Or is ir? 
The plain fact i that the ease of 

operation the Epson offers today i 
accompUshed with a clegree of tech · 
nological sophistication most other 

Or, you can write your own, 
utilizing a ariery ofprogramming 
languages s uch as COBOL 80, 
FORTRAN 80; or Microsoft • BAS!C, 
whkh i - included, free . 

Best of all, you wiU run the 
o ftware of vour choice on Lhe 

computer of choice. The high · 
per o rmance Ep on. With 256k 
random access memmy 128k dedl· 
cated video memoiy. The 
breath takingly sensib le 
l!ASCI" keyboard. 
Dual 380k double 
density disk 
drives. 

, 7'­,,, 
,,7 

~ 
TI1e few other computers offering ~ ======:::'!· ._-..!;=~-- ~1~impHci~'cog 5~00w JS~OO ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~~~~~~l~~~~~more·. And most other computers can't · ~~· 

[EPSON]~~}~~~~~:~~!~?~;:~~::lor- f 1111111111 ~ 
environmem. • . ~ 

offer it at any price. \Xlhich makes 
one wonder exactly what they do offer, 
rn terms of eilher impliclty, or 
performanct'. 

HOW MUCH CAN YOU DO 
ON HEEP 0 ?HOWMUCH 


ARE YOU READYTO DO? 


111e Epson's ease of operation 
may spoil you, but it ceri:ain ly w n't 
limit you. 

ase in poin t: eve!)• Epson come 
mmplere w1Lh an integrated ·oil· 
•·vare ~)·.~tern - Valdocse - m effortle sly 
provide the basic functions for which 
mos1 people bu~' computers. But it 
ii; important to note that Lhe Ep n also 
comes \ ith CPI 1'1--80 2.2. So )'OU 

can hoo e from hllndreds ofprognm1s: 
dBase II,• Wrbrdstar;• Pe1sonal Pear{,"' 

upercalc,"' Microplan,c MBA Ger1eral 
Ledger,a Mu/lip/an,"' Peacbrext/" 
ipe{l1.1 1rite1~ and Datauieu1® jusLr 

name a few 
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Graphics 
capabilities unequalled in 

itS price range. A high resolullon monilOr, 


0 by 00 pixels, for clarity tew com­
puters in any p rice r~mge can olfei: Plus, 
an RS-232C interf:i e, a parnllel printer 
lnier a e, and inremal space for up to 
five peripheral C:lrds o ~'OLI c:m expand 
our Epson as your needs require. 

One funher poim: all rhe ·e fi atw·es, 
nd qui te a few more, an~ included 

in the Epson's 2,995 pril· ~. me com-

r 

2+2= 


EPSON 



- - -- -- . 
~- ~ -

Epson.
For thosewho can handle it, 

performance. 
purer companies ask you lO pay exu-a 
for femure like these. Mos1 can not offer 
chem at any price. 

TI1at, too, is performance. The kind 
of performance that can make choosing a 
per onal computer very simple, indeed. 

EP 0 QUALITY OR, \VHY 
WO IDER WHAT TERRIBLE 
KLUDGE LURK IN WHICH 

LEEK BOXES. 

If you knmv computer , you 
know Ep·on. 
Ep on 
printers set 
the indusuy 
standard 
for quality, 
reLiabiliry 
and value. 
Rest a ured, 

c.he same 
can be said 

for the Epson 
personal 

computer. 
The atisfy­

ing si lence of 
the slim, Epson­

designed disk­
drive is one way 

for you to judge or, 
for an inside·out 

perspective, here is an 
excerpt from a review 

by Jim Hanson in the 
April, 1983 issue of 

Microcomputing.• 

"The Epson QX· 10 is soundly de igned 
and execu ted. I looked hard and found 
no evidence of kludging o r shorting oul 
anything in the name of economy. All 
the connectors have gold on them and are 
of quality manufacture. The printed 
circu i t board are hea\')~ with solclermarks 
on both sides of double-sided boards. 
111e ci rcui t boards a.re completely si lk· 

reenecl wi th component labels, and th 
layout is as professional and clean as 
~rou will tlnd anywhere." 

Isn't thi what you expect? After aU, 
il' an Ep on. 

A W ORD TO THE WI E: 
GET YOUR HANDS 0 

THEEPSO . 

ls the Epson a simple, easy- to-u e 
computer for beginners? O r a op hi tin1ted 
high-performance computer for the 
experienced? The answer i "yes:· And 
when you think abou1 it aren't tho e two 
computers the one you need now. 

For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll­
free (800) 421-5426. California res i· 
dents, call (213) 539-9140. 
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Ciarcia·s Circuit Cellar 


Build the Circuit Cellar 

Term-Mite ST Smart Terminal 


Part 2: Programming and Use 

The supplied standard control software supports several character 

attributes and various configuration options 

Last month, in Part 1, I introduced 
you to the Term-Mite ST intelligent 
video-display terminal, shown in 
photo 1. It is designed around the 
new Nationa] Semiconductor NS455 
Terminal-Management Processor 
(TMl'). This self-contained terminal­
controller chip permits the essential 
features (see table 1) to be provided 
by only 21 integrated circuits. 

This month I'd like to pick up the 
story beginning with a discussion of 
the firmware, that is, the program 
logic inscribed in ROM (read-only 
memory) inside the NS455A that 
runs on the interna1 microprocessor 
to control a11 the termina1's functions. 
We'U look at the functions of the firm­
ware, the configuration-switch set­
tings, the Escape sequences and con­
trol functions, and, finally, demon­
strate putting a few characters on the 
screen. 

Factory-Supplied Control 
Program 

The control program has four 
main sections: the initialization code, 

Copyright © 1984 Steven A. Clarcia. 
AU rights reseNed. 
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by Steve Ciarcia 

the main keyboard-scanning and 
wait loop, the display-processing 
routine, and the interrupt-processing 
routines. (Since keyboard scanning 
may be a new tech nique to some of 
you, the logic flow of this code sec­
tion will be described in detail.) The 
program is constructed in a modular 
fashion; a general flowchart is shown 
in figure 1, while a memory map is 
shown in figure 2. 

The initialization routine is ex­
ecuted when the terminal is first 
turned on or when it is reset. The 
routine first checks all the display 
memory and the seria1 I/O (input/ 
output) circuits; then it reads the con­
figuration switches and loads the 
NS455.Ms registers with their initial 
values. Many values must be loaded 
into registers before the terminal can 
work: among them are the timing­
chain constants that specify charac­
ter-cell parameters; values for cursor 
definition, horizonta1, and vertical 
timing; values for the character attri­
butes and other display controls; 
values to determine character posi­
tions; and values that set the data 
rate, parity, full- or ha1f-duplex trans­
mission mode, etc. 

After everything has been initial­

ized, the program enters the charac­
ter-processing loop, which is often re­
ferred to as the main wait loop. If a 
scanned keyboard is being used, 
scanning occurs every 10 millisec­
onds (ms) during this loop. When the 
hardware detects a character, a 
branching instruction passes control 
to the display-processing routine. (A 
more definitive explanation of key­
board scanning follows.) 

Characters typed on a para11el­
encoded keyboard are handled 
somewhat differently, as are charac­
ters received from the host computer 
or another terminal. When a charac­
ter arrives from one of these sources, 
the hardware of the Term-Mite ST 
generates an interrupt, and control 
automatica11y passes into one of the 
interrupt-handling routines . In the 
case of the parallel keyboard, its data-. 
strobe signa1 generates an external in­
terrupt (an interrupt relying on hard­
ware outside the processor); the in­
terrupt handler causes the TMP to 
read the typed character from the 110 
port, queue it for display, transmit it 
(if necessary), and return to wait for 
the next character. 

When the hardware receives data 
on the seria1 input Line, it generates 

http:NS455.Ms


an internal interrupt. Control 
branches to several routines that 
determine what type of interrupt oc­
curred and take appropriate action . 
The first test checks for received char­
acters in the buffer of the UART (uni­
versal asynchronous receiver/trans­
mitter). If a character is found in the 
buffer, it is queued for display (i.e., 
placed in the holding area for data to 
be shown on the screen). Ii no char­
acter is found, the register contents 
are tested for a match with the special 
value that indicates an empty-trans­
mit-buffer condition, in whkh case 
the program tries to fill the transmit 
buffer. The final test is for the inter­
nal timer; timer interrupts happen 
every 10 ms and are used to trigger 
the keyboard scanning. lf the Term­
Mite ST is not set up to use a scanned 
keyboard, the internal-timer interrupt 
produces no activity. 

Because of the operating dif­
ferences between scanned and en­
coded keyboards, the control pro­
gram contains two routines for read­
ing a keyboard character. The en­
coded keyboards are handled by the 
external-interrupt routine. Very few 
processor instructions are required to 
fetch the character, since the data 
comes in from the 110 port already 
encoded as values in the ubiquitous 
ASCII (American National Standard 
Code for Information Interchange) 
character set established by ANSI 
(the American National Standards 
Institute). In contrast, getting a 
character from the scanned keyboard 
takes a fairly lengthy subprogram, 
which must examine the switch 
matrix of the keyboard for closures 
and convert that data into a meaning­
ful ASCII character. The two key­
board routines, however, merge at 
the point where the ch?lfacter has 
been identified; a common section of 
code is used to display, transmit, and 
queue the character. 

The display-processing subroutine 
is entered from the main wait loop 
when the program finds that the 
input-character buffer is not empty. 
If the character appearing in the buf­
fer is part of an Escape sequence, the 
processing routine decides whether 
to wait for additional information 
(more characters) or to take immedi-

Photo 1: A prototype of tire Term-Mite ST circuit board, measuring only 4~ m; 6 ~ inches. 

The design incorpomles /li e National Semiconductor NS455A Tenninal Management Processor. 


1. 24 lines of 80 characters each, uppercase and lowercase 
2. supports euher scanned or parallel-encoded keyboards 
3. selectable data rate, parity , cursor, and display options 
4. attributes; reverse-video, half·intensity, double-height, double-width, underlined, blinking 

and/or blanked character 
5. line (block) graphics 
6. 21 Escape functions 
7. 14 control !unctions 
8. twenty-frfth-hne reverse-video status display 
9.self·test 

10.separated-sync or composite-video output 

Table 1: Tire features of the Tenn-Mite ST intelligent video-display tenninal. 
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ate action. ASCII control codes are 
processed immediately. If the re­
ceived character is an ordinary dis­
playable character, it is simply dis­
played and possibly transmitted 
through the serial port. 

Keyboard·Scanning Logic 
The scanned keyboard is funda­

mentally a set of push-button 
switches arranged in a set of rows 
and columns and wired together 
wi th diodes. Every 10 milliseconds, 
triggered by the internal-timer inter­
rupt, the Tem1-Mite ST looks at each 
row and column in turn to find out 
if any of the switche have been 
dosed. 

The basic canning algorithm i 
shown in figure 3. The first thing the 
routine does is check to see if the key­
board is currently enabled (it is pos­
sible to turn the keyboard off) . The 
scanning loop is initialized for 16 col­
umns of key switches. The wire along 
the fir t column is driven to the volt­
age that represents logic 1 while the 
row lines are monitored. 1f the logic-1 
voltage appears on the output of any 
row, the terminal knows that the key 
at the intersection of that row and col­
umn is being pressed. Whenever the 
scanning loop detects a hit, program 
control momentarily leaves ilie loop 
while the row and column coor­
dinates are used to look up the ap­
propriate ASCII value in a code­
conversion table. The lookup routine 
also notes the current status of the 
Control, Shift, and Caps-I.AJck func­
tions. 

The key value is compared to the 
value found during the last scan; if 
they are the same, the routine as­
sumes that the key simply has not yet 
been released from the previous 
stroke and ignores the key-pressed 
condition. (When typing, most peo­
ple hold down each key long enough 
for many scans to occur. Except when 
the Repeat key is in use, the terminal 
assumes that continued closure of 
the key switch should not produce 
furilier output.) 1f the scanning 
routine finds that the most recently 
read key value is indeed a new char­
acter, it stores the va1ue and resumes 
scanning. If two key switches are 
found simultaneously closed in one 
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RESET AND 
INITIALI ZATION 
CODE 

MAIN 
WAIT L.OOP 

DISPLAY 
Pl10CESSING 

POWER ON 

OR RESET 


NO 

YES 

PROCESS 
ESCAPE 
SEQUENCE 

NO 

-----1NTERRUPT 

NO 

PERFORM 
DISPLAY 
HOUSEl<EEPING 
AND MANAGEMENT 

OUEUES CHARACTER 
(SEE F'IGURE lb) 

NO 

PROCESS f'ROCESS 
CONTROL STANDARO 
CHARACTER CHARACTER 

j iS CHA°iACTER-1 
- --t iO BE ~ 

I DISPLAYED I 
L--- ----l 

DISPLAY 
CHARACTER 

Figure 1: A flowclwrl of the control program supplied standard by Ntrtional Semiconductor 
for the NS455A. The main code is hawn in Ja while tile intemipt sections are in lb. 

column, the two characters are pro­
cessed in turn before the scan is 
restarted . 

After all the columns have been 
scanned, the routine checks the char· 
acter-va!ue storage to see if any keys 
were pressed. If the number of "hits" 
found is greater than four, it exits 
with no output. Valid characters, pro­
duced by one to four key presses per 
scan, are queued in the keyboard 
buffer for display and output. The 

routine also checks the Repeat key; 
if it is being held down, the program 
initially delays 1 second and then 
begins to queue the same character 
again at intervals of 0.1 second. If no 
keys were detected during the scan, 
the program cleans out the key­
board·buffer storage area, resets the 
interrupt mask, does some house­
keeping, and returns from the 
interrupt. 

(Note: The keyboard-scanning rou­



{lb) INTERNAL INTERRUPTS assume certain operating conditfons 

TRANSMIT RECE I VE 
CH ARACTER CHARACTER 
INTERRUPT INTERRUPT 

EXTrnNAL INTERRUPTS (ENCODED 

EXTERNAL 
INTERRUPT 

GET ENCODED 
KEYBOARD 
CHARACTER 

QUEUE IT 
FOR 
DISPLAY 

RETURN 
FROM 
INTERRUPT 

tine is somewhat hardware­
dependent. A numeric keypad and 
separate input lines for Control, 
Shift, Repeat, and Caps-Lock keys 
may not be available or work the 
same way in all keyboards. The stan­
dard program is written to operate 
with an Oak full-travel membrane 
(FTM) keyboard. Other keyb ards, 
including the one shown in photo 2, 
can be made to work with the tan­
dard NS455A, but the Oak keyboard 
can be used with a minimum of 
trouble.) 

Configuring for Use 
The biggest annoyance of today's 

advanced intelligent terminals i that 
they can be complicated to use. 
When you unpack a new unit you 

SCAN 
l(EYBOARD FOR 
KEY 

YES 

QUEUE IT 
FOR DISPLAY 

REiURN 
FROM 
INTERRUPT 

NO 

SET LP REG 
ANO 
LIGHT-PEN FL.AG 

KEVBOARO LIGHT-PEN 
SCAN I NTERRUPT
IN TERRUPT 

K,E'l'SOAAD ONLY) 

can expect to spend at least an hour 
trying to set the switches for all the 
proper optional modes and func­
tions. At such times J fondly recall 
first plugging in my completed TV 
Typewriter in late 1973 (see reference 
2 and 4) . There were no confusing 
configuration switches or Escape se­
quence . l just typed. 

TI1e Term-Mite ST, though small, 
was designed to be powerful, so it 
has to include some options that you 
set before us . J hav tried to keep 
them as simple as is compatible with 
.flexibility. These options are both 
hardware- and software-configur­
able. 

In the Term-Mite ST, three eight­
posi tion DIP (dua l-inJine pin) 
switches let you set up the unit to 

and parameters when you first turn 
it on . Once the terminal ha been 
turned on, most of the switch-preset 
parameters can be changed by n­
line commands received either from 
the keyboard or through the RS-232C 
port. In this same manner, some ad­
ditional parameters that don't have 
switches can be set up. The com­
mands are sequences of ASCll char­
acters, either single nonprinting con­
trol codes or ordinary characters pre­
ceded by an Escape character (Escape 
sequences). 

Control codes, as in most ASCrJ­
encoded applications, are generated 
at the keyboard by imultaneously 
holding down the Control key and 
one other alphabetic or character key. 
The binary value emitted is within 
the special low range of ASCTI codes 
designated for the control of devices. 
These codes do not normally cause 
any symbol to be printed or dis­
played, so they are referred to as 110 11­

printing. A list of the control codes as 
used by the Term-Mite ST (running 
with the standard firmware) is shown 
in table 2 on page 96. An ASCTI con­
trol code is often abbreviated by the 
corresponding printing character pre­
ceded by a caret or an up-arrowi thus 
11 

- G" stands for Control-G . 
Escape sequences are more complex. 

These consist of d1aracters that are 
mostly in the range of regular ASCil 
values, but the normally printable 
code are transmitted following the 
peciaJ ASCII Escape character (deci­

mal 27). This Escape charac~er is so 
named becau e the characters that 
follow it "escape" from their normal 
meanings. (In the conte t of an 
E cape sequence, ahno ·t any mean­
ing is possible for any character, 
al though ome Escape sequences are 
widely used, and one set ha 
achieved the status of an ANSI stan­
dard equal to ASCTI itself- ee 
r f rence 1.) In the Term-Mite ST, an 
Escape sequence consists of at least 
two keystrokes : the Escape key fol­
lowed by an upperca e letter (in the 
et A through Z, with some unused). 

The Escape sequences acti ate vari­
ous functions of the Term-Mite ST. 
Only direct cursor addressing and 
the set-attribute-value function re­



Photo 2: The Tenn-Mite ST can be connected to the stack-pole keyboard shown here, but the NS455A can be used more easily with an Oak 
/ull-tmvel membrane (FTM) keyboard from Oak Switch Systems Inc., POB 517, Ciystal Lnke, IL 60014. A11 enclosure from Pac Tee (Enterprise 
and Executive Aves., Philadelphia, PA 19153) enhances fh e terminal's appeamnce. 

HEXADECIMAL 
LOCAT ION 

065 

140 

181 

209 

32A 

360 

3EA 

54C 

6EO 

•? FF 

INTERRUPT VECTORS AND SELF -TEST CODE 

INITIALIZATION 
CODE 

INTERNAL- INTERRUPT ROU TINES 

SCANNED ­
KEYBOARD CODE 

MISCEL LANEOUS SUBROUTINES 

EX TE RNAL-INTERR UPT ROUTINE 

CHARACTER ANO DISPLAY PROCESSING 

CONTROL- CODE 
PROCESS ING 

ESCAPE ­
CODE 
PROCESSING 

STATUS- LINE 
HANDLI NG 

Figwe 2: Memory use btJ the N5455A control progmm. 
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HEXADECIMA L 
LOCATION 

000 

100 

200 

300 

400 

500 

700 

800 

quire more than one character follow­
ing Escape. 

When power to the Term-Mite ST 
is fust turned on, the three groups of 
configuration switches are read and 
their values stored in appropriate reg­
isters in the TMP. The switches ap­
pear to the processor as memory­
mapped I/O devices; logic 1 is con­
sidered to be the on or closed posi­
tion . (National Semiconductor's soft­
ware refers to the groups as switches 
4, 5, and 6, so I have used the same 
designations in the Tenn-Mite sche­
matic.) Their configurations and vari­
ous settings are shown in tables 4, 5, 
and 6 and in figures 4, 5, and 6. 

Programming the Term-Mite 
Your use of the Term-Mite ST can 

be simple or complex, depending on 
how you write your host software: to 
use the control commands and 
Escape sequences extensively or not 



WHEN YOU'RE READY 

OUR PC PLUS KIT 

WILL BE WAITING 
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lOmb Internal Upgrade 


When you're ready to boo t your 
scorai:e capacity from 640K to I Omb 
without boosting power and without 
eating up desk-top space, our internal 
P PL will be just a phone 
call away. 
Waiting to give you all the capa ity ( 
the ..XT at a p rice that aves you 
hundreds of dollars compan:d co the 
cosr of trading up. 
The DSS P PLUS kit uses a half. 
height lOmb Winchester disk drive that 
gives you all the benefits of Winche ter 
technology - increa ·ed darn integri ty, 

foster acce · - without taxing the 
rower supply. It also includes a 
Winchester disk controller thnt is 
IBM forma rred. 

The DSS PC PLUS kit presents 
the ·rorage solution you need now. 
\Vhar are your darn storage needs! At 
D , we do mu h mor ch~n .ell 
component.. We create solution . 

The D PC PLU kit includes: 
- lOmb half-height disk d rive 
- DSS Controller 
- Full hei~ht front bezel 
- Mounting hardware 
- Cables 

........
.......... 


Features and Benefits 
- lnCTeas&l capaci1 
- Increased access 1ime 
- Upgradeabilit 

o. q_ddicional (X>wer requiremencs 
- Enhanced coolinl! 
- One board conrrolter sol111ion 

peraies wirh 1.25 M -DOS 
1hro11gh 2 .0 M -DO 

- lniemal upgrade 
- 1 1omb ha/f-hcighi Wlinchestr:r = 

3 r floN,y's 
- Increased ckira integrity 

Retail price: $2250 
from the dea ler nearest you 

..,,, i&l i&l 
2907 N. 55th St., No. 5 Boulder, Colorado 80301 3031449-7587 Toll Free: 800-851-PLUS 

Data Storage Solutions, Inc. 
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What will counteract NOC 
74-00S4-601 

Wouldn't it be great ifyou could 
use your lBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner. 
upstate? Or from your broker. down 
the street? 

It's possible. All you need is a 
modem. to connect your computer 
to others. Down the hall. Or thou· 
sands ofmiles away. 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300:™ and the faster 
Smartmodem 1200,TM allow you to com­
municate over ordinary phone lines. 

But any modem will send and 
receive data. Smartmodems also 

Gary: The pedigrees for next week's 
auction are as follows ... 

dial. answer and disconnect calls. 
Automatically. And without going 
through the telephone receiver. 
making them far superior to acoustic 
coupler modems. 

Choose your speed: choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes. Smart-
modem 1200 operates at baud rates 
of 300 or 1200. with a built-in selector 
that automatically detects transmis­
sion speeds. 

Both work with rotary dials. 
Touch-Tone® and key-set 
systems; connect to most time­
sharing systems: and feature 
an audio speaker. 

Smartmodem 1200B™is also avail­
able as a plug-in board. Developed in the directory requires just a few 
spedfically for the PC. it quick keystrokes. 
comes packaged with Hayes' rnH .You can store 
own communications soft­
ware. Smartcom rr.1 

Smartcom ll. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 

Sold 1000 shares at 3 3 for net profit 
of6000. Richard. 

simple steps required to create. 
send. receive. display. list. name and 
re-name files. It even receives data 
completely unattended- especially 
helpful when you're sending work 
from home to the office. or vice versa . 

Ifyou need it. there's always "help:· 
This feature explains prompts. mes­
sages. etc. to make communicating 
extra easy. 

With Smartcom Il .it is. Case in 
point: Before you communicate with 
another system. you need to "set up" 
your computer to match the way the 
remote system transmits data. With 
Smartcom 11. you do this only once. 
After that. parameters for 25 dif­
fe rent remote systems are stored in 
a directory on Smartcom II. 

Calling or answering a system li.5ted 

aues lengthy log-on 
, · sequences the 

same way. Press 
one key. and Smartcom II automati­
cally connects you to a utility or infor­
ma tion service. 



Smutmodem }00. UDO •nd IZOOBire FCC •pprovcd in 
the U.S. ~od DOC •pproved ID c,m•di. A II require •n 
18M PC with Q1 fnil1Mn 90lt byr.4's of memory, IBM DOS 
I.JO or1.00,one dis kdrive: •nd .!(I.column display. 

Sm~runodem 120011. (lncludeu<tlcpbooc cable. No 
&trial card ouep..atr power 1ource 11; needed.) 

Sr:n•ncom ll communic~tJons: 6oftwue. 

NOTS:Smmmodem U DO! m•y abo be Jonalled in the 
ll!M PcrlOHl Compu1e1 XT ortbc lnplDtlon Unit . 

In tbo'e aoltt ,;LOotberbo.Jrd ~n51;illedin the •lotto 
tho hnn:iedi• tc rtshr of the !;man:moden:i 1200B may not 
deu tbe modem: •lso, the bnckct>: may not flt properly. 
If tb il; occurs . the 1lot to the right cl the m<>tlrm should 
be left empty. 

And, in addition to the IBM PC. 
Smartcom II is also available for 
the DEC Rainbowrn 100. Xerox 
820-lP,M and Kaypro IJTM personal 
computers. 

Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in· 
dustry. Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer 

So see him today. Break out of 
isolation. Get a telephone for your 
personal computer. From Hayes. 

Hayes Microcomputer Products. 
Inc .. 5923 Peachtree Industrial 
Blvd.. Norcross. GA 30092. 
404/441-1617. 

Sm•rtmodem }Oil, Smartmodem 1 l<lO. Snurimodcm llOOB 
and S,m>rtcom II •re cndomarksofHayes Microcompule• 
Produtt<. lnc.. IBM~·• regi•t.errd tndemarl< of ln1ern~­
~onal llu$ll1CSS Macnlnl:$,Corp. Thutb·Thn<isa 
~g)ittred Servi« muk 0£ A.moriCAn Tdephone and 
Rlegr•ph. !ldinbow lu tr•demark of Oigiul Equ~pm~nt 
Corporation. x .. ox 520-11Isa1;rademarko[Xeto> 
Corpoution. Kay pro 11 ls;i regl•tercd trademark of 
ll<>n·Lln•~• S~stcms. lnc.. 
©198} HayesMicrocoml"'"C P•oducts. Inc. 

Circle 166 on inquiry card. 

l<EYSCN 

NO 

YES KEY EXIT 

YES 

r-----,
I ANY I 

...... --4 KEY CLOSURES I 
"'/ ciETECT~ _ _J 

...... 
YES 

CON\IERT SCAN 
CODE TO ASC 11 
EQ UIV !'"ROM TABL.E 

FACTOR IN 
SHI FT, CONTROL, 
ANO CAPS-LOCI< 

STORE THE 

NO 

CLEAR l<EY 
STORAGE 
AND FLAGS 

KEY EXIT 

YES 

STO RE 
THE KE'fS 

DIS PLAY 
OR TRANSFORM 
IF REQU I RED 

CHARACTER 

Figure 3: A flmuchart of .the kl!!Jboard-scanning routine. 

at all. U you just want to write BASIC 
programs, you'll probably never have 
to do more than use the default 
switch settings. If1 however, you want 
to use the terminal as part of a 
screen-template inquiry-transaction 
system, you'll want to use all the 
character attribute and graphics 
options. 

Some forms of the Escape se­
quences cannot be generated through 
the keyboard (ones with leading-zero 
attribute values, for example); these 
must be supplied by the host com­
puter. One of the easiest ways to do 
this is to use the CHR$ function in 
BASIC, giving the decimal values of 
the required characters. l used a 
Radio Shack TRS-80 Model 100 port­

able computer to generate the dis­
plays depicted in the accompanying 
photos. With these few simpJe ex­
amples, I'll try to give you a feel for 
the use of the control functions. The 
communication protocol is peculiar to 
the Model 100, but the basic ap­
proach and much of the code can be 
used on other machines. 

The first example is shown in list­
ing 1 on page 102, a demonstration 
of displaying blinking characters. 
Llnes 20 and 25 in this BASIC program 
clear the screen with a Control-L, then 
position the cursor at the sixteenth 
line with a sequence of the type ESC, 
M, x, y. An ESC, I, 251 sequence sets 
the blinking attribute for the single 
word ''BLINKJNG" (attribute bit 2 set 
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Control Code Effect 

Control-G Ring the bell. The -G code causes a s11obe pulse to be sent out bit 5 ol the 1/0 port to trigger a 100-ms one-shat 
mul1ivibrator. which can be connected to a piezoeteclric transducer. 

Control·H Backspace. The destructive backspace moves the oursor lo lhe left, the new posi Ion is blanked. Wrap-around occurs 
from Une to line, including a screen wrap from the home (upper le!!) to last position . 

Control-I Horizontal tab- fixed every eight locations. The tab tunct1on 1s handled by the Tab key or by 1he -1 code. Each line Is 
divided up into fixed eight-character tab zones. Each Tab received causes the cursor lo jump from ils current position 
to the stan of the next tab zone. proceeding to the righ Screen scrolUng occurs at the bottom al the screen. 

Control·J Linefeed. - J is the standard ASCII Linefeed character. 

Control·K Vertical tab-fixed every eight lines. - K moves the cursor down the screen eight rows. If the cursor ls at lhe bottom of 
the screen, tne display scrolls by eight lines. Intervening lines are always blanked. The cursor column posiOon always 
remains lhe same alter - K; no carriage relurn Is performed. 

Control-L Clear screen and home the cursor. 

Control·M Standard ASCII Return character. - M moves the cursor to the leltmos1 column. 

Control-N Cursor up, The cursor is moved up one line by he -N code. The movement is nondestructive, and the cursor will 
wrap around the screen from lop ta bottom when the top line Is reached. 

Control-0 Cursor down. Slmllarly, the cursor moves down one line, nondestructrvely, when - O is detected. Again, wrap-around 
from bottom to top occurs. 

Table 2: The functions of ASCU control codes in the Tenn-Mite. 

Escape 
Sequence Effect 

ESC. A Auxiliary (prinrer) port on. An ESC. A sequence will turn on the auxiliary printer port, II il ex:1sts (the port hardware is not 
implemented In Term·Mite}. Everything displayed on the screen will go out the aw<illary port as well . Note that Return 
and Linefeed characters are not sent lo the display routine unless the terminal Is in Control mode. (All control characters 
are then J.Jut on the display graph1caJly,) The "AUX ON" message Is displayed on the status line when this Control mode 
IS aC(ive. 

ESC, B Display switch-register status in sJarus line. An ESC, B causes the UART configuration switch and data-rate code to be 
displayed on the status line. 

ESC, C Control mode on. An ESC, C sequence causes the unit to enter the Control mode. This mode ol operation permits you 
to see all the normally nondlsplayable ASCII characters (e.g., Return, Linefeed) on the display screen. The control 
characters are displayed as re"Verse·vldeo hall-intensity uppercase lelters. "A'' through "Z" plus some punctuation are. 
used. In addition. the message "CTL MODE" 1s displayed on the status fine. 

ESC. D Toggle on·line//ocal mode. You can set the terminal to on-line or ta ioca~ mode from the keyboard using this Escape se­
quence. It is a toggle lunction: 1.e .. each use causes the terrn4naJ to change from !he current stale to the other one. The 
stalus line also displays the current state. 

ESC, E Toggle full-lhatf-dup/ex mode. Thrs is also a toggle runction (see ESC, D) except that YoU can go lrom full-duplex (FOX) 
lo hall-duplex (HDX) communication and back. The terminal's current state is displayed on the status line. 

ESC, F Control mode off. ESC, F turns the Control made off. The ASCII control characters now resume their normal operation 
and function. The message disappears from the siatus line. 

ESC. G Set graphics mode on. The ESC, G sequence nips the status line to normal video and enables the graphics attribute for 
characters specified in the AU reg ister. This is the mode to use when doing forms drawing with the supplied ter­
minal software. This state remains in effect until turned ott by another Escape sequence (ESC, H). 

ESC. H Set graphics mode off. To turn ott the graphics or llne·draw1ng mode, the ESC, H sequence is used. 

ESC, ( v Set Attribute Value. You can set at1nbutes to any combination by using the ESC, I, v sequence. II internal attributes are 
being used. the contents of AL1 are replaced With the B-b1t binary value v. When using external attributes, lhe value v 
is loaded into the current-attribute-value register. All subsequent characters wrtl have this 11alue loaded into their external 
attnbute memory unless it is changed by another ESC, I, v. Bits are added together to obtain v lor each combination of 
atlribures as shown below. 

Atlribute Bil Attrioule 
b•t 7 
b1t 6 
bit 5 
bit 4 
b1t :J 
bit 2 
bit 1 
bit a 

graphics 
blanked 
undetlin!ld 
double Width 
double height 
blinking 
hall intenslty 
1ewrse video 

Table 3: The effects of Escape equences in the Term-Mite ST. 
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Control Code Effect 

Con1rol-P Cursor lef(. -p moves rhe cursor left one column, nondestructively , Screen wrap-around from right to left will cause 
cursor to move up a line each time 1he wrap-around occurs. 

he 

Conirol·O Ct1r.sor right. The Jourtn cursor·movernen1 code 's • 0 Ttie cursor moves righ1 by one column. nondesiructive1y, and 
screen wrap-around happens as above. Wrap­ around moves down a lme until the end ol the screen is reached, and 
then the cursor moves back lo he top ol the screen No scrol ling 1s done. 

Control-A Cursor Mme. The - R code moves the cursor to the home (uppermost left) position Nothing else happens 

Con1rol-S Send a "break' ' signal on serraJ line 
line. 

-s generates a "break" signal (300 ms ol "spacing" condrt1on) on the RS-232C 

Con\rol -T Change and display data rate. The data ra1e for the RS-232C lines can be changed via the ·T code. Each time - T is 
entered, the data rate 1s displayed 0n 00 ro 15 code ronn) after being bumped to the next higher rate. Both receive 
and transmit rates are affeoted. TI1ey are as follows: 

00 
01 
02 
03 
04 
05 
06 
07 

= 110 bps 
"' 134.5 bps 
"' 150 bps 
"' 300 bps 
"' 600 bps 
= 1200 bps 
= 1800 bps 
-.. 2400 bps 

08 = 3600 bps 
09 = 4800 bps 
10 "' 7200 bps 
11 = 9600 bps 
12 = 19,200 bps 
13 = 19,200 bps 
14-= 19 ,200bps 
15 = 4800 bps 

Escape 
Sequence Effect 

A logic O in a bit position enables the corresponding attribute. 

ESC, K 	 Keyboard enable (X-on). The keyboard can be selectively enabled or disabled, ESC. K pertorrns he X-on or enabje 
fundlon. 

ESC, l 	 Return ligl?l·pen value. An ESC, L sequence causes the currently latched values in the horizontal llght·pen regisler 
(HPEN) and the vertical lighl-pen register (VPENJ to be ransmrtted back to the host system via the main RS-232C port . 
HPEN 1s sent (one binary character) ollowed by VPE (also one binary character). Term-Mrte does not support lhe 
light-pen hardware. 

ESC. M x. y 	 Load cursor posilion (X,y}. The cursor pos1t1on is dynamically alterable by means of this Escape sequence The two 
parameters following the bas1c Escape code are used to se1 the x and y ( espective~y) positions of the curso( The x 
value is the column position. Up to 79 columns are allovved. The y value specifies lhe row or line number, O through 23 
being valid. The origin point ts the home position on lhe screen (upper-left corner) and all the values are calculated as 
offsets Imm that point The actual parameler values begin with the displayable ASCII character set, that is, blank 
thmugh lowercase ''Q," To specify cursor position (5.6). for example, the parameters would be the two characters "%&" 
(hexadecimal 25 and 26). The 80 x values would run from blank (hexadecimal 20) lh rough 'b" (6F) and 24 y values 
lrom blank (hexadecimal 20) through '7" (37) 

ESC, 0 	 Keyboard disable (X·off). The ESC, 0 sequence dfsabl.es the keyboard from further operation This is essentially an X-off 
function , ft must be reenabled by an ESC. K sent from the host system or entered from lhe keyboard itsell. 

ESC, P 	 Print screen con/en/s You can dump the entire displayed conten1s ol the screen to the au~ihary or printer pon by typing 
the ESC. P key sequence. 

ESC. 0 	 Run self-test diagnostic and reset. ESC. 0 causes the system to rerun the sel1·tesl and lniliatization routtnes. All current 
machine stalus conditions will be replaced by t e power-on delaults. The current sc reen contents are lost. 

ESC. R 	 Block send the currenl row. This 1s one oi the Block Send commands_ An ESC, R sequence causes the current line 
(rrom left margin to the cursor position) to be transmitted character by character to the host system, If lhe cursor IS on 
the lett margin (1.e .. there's nothing on the line ye1) 1 nothing 1s transmitted. 

ESC, S 	 Block send the current screen. The olher Block Send command Is ESC. S. This command transmits the data on the 
screen, character by character. from the home position to the current cursor location over the RS-232C 1ink to the host 
system. 

ESC, T 	 Erase lo end of line. An ESC. T erases the cu rrent line from lhe cursor position lo the nght margin. It includes the cur­
sor posit ion 1n the erase operation. 

ESC, W 	 Wipe switch-register status frorn starus line. The SW•tch-regfster and data-rate information can be wiped lrom the Slatus 
line by entertng ESC. W. 

ESC, X 	 Auxll/ary port (Ptin/er) o/f. This reverses the effect ol ESC, A 

ESC. Y 	 Erase /o end of page. You can erase 1he entire screen lrom the present cursor location to the end ol the screen by lyp· 
ing ESC, Y. The present cursor location ts included in the erase function. 
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Circle 34 on lnQulry aard. 

SWHCfl 4 

SWITCH POSITIONS 

e 1 6 5 4 3 2 

I I i I I I 


S0/60Hz : LUPMOD : EXTTST l CURSOR SELECT : REVVIO : EXTll.TT ~ SLFTST 


I I I I 1 I 

Figure 4: T/Je assig,rme11ls of Nu• swilc/1 positions in cm1fig11 mtio11 switch 4. (Switches 1, 
2, and 3 do not exist.) 

SWITCH 5 


S\\llTCH POS ITIONS 


8 5 

AUTLF : KEYENC : L IN L OC : FDXHD)( : XMTRCV: SPLT SR IWRDLEN 

Figure 5: The nssig11111e11/s of the switch positions in corrfigu mfiorz switch 5. 

S WI TCH 6 
SW ITCH POS TT IOl'>S 

8 7 6 5 3· 

I I I 

DATA RATE 
II PARITY SELECT 

I . II PAR ENA I STP BIT 

I I I 

Figure 6: Tile nssigrn11e1rls of tile switch TJ<!Sitiorts in configuration switch 6. 

to 0). An ESC, l , 255 restores the nor­
mal character display for the final 
word . 

Listing 2 functions in a similar 
manner to show off the reverse-video 
attribute. In this instance, the revei-se­
video atbibute is activated by an ESC, 
I, 254 sequence (attribute bit 0 set to 
0) . The result is shown in photo 3a 
on page 108. 

Listing 3 on page 104 combines four 
attributes. It start by clearing the 
screen, positioning the cursor at col ­
umn 21, row 6 (21,6), and printing 
'WE CAN PRINT THE REGULAR 
WAY"; next, the cursor is reposi­
tioned to (0,10) and the sequence 
ESC, 1, 230 is sent. The value of 230 
(bits 0, 3, and 4 set to 0) ets the 
double-width, doubl -height, and 
reverse-video attribute . Photo 3b on 
page 108 shows the appearance of the 
screen . 

A few peculiarities do apply to the 
use of the double-width and double­
height characters. The ASCa value of 
any character to be disp1ayed in 

either or both of these atbibutes must 
be written in all the character posi­
tions that the expanded character will 
occupy. For example, if you wish to 
print "TEST" in double width, the 
BASIC PRINT statement should ac­
tually send the string "ITEESSTI", 
since the wide characters will occupy 
two regular character positions. ln 
double height, the duplicate charac­
ters should'be written one above the 
other. The other catch to using dou­
ble height is that the second row of 
characters must also have the blanked 
attribute set. In the example of listing 
3, with the attributes set for double 
height, double width, reverse video, 
and (on the second display line) 
blanked, the string "OR THIS WAY 
FOR SPECIAL EMPHASIS" is 
printed in Large letters. After the 
pyrotechnics, another Control-I is 
used to reset the attribu tes. 

One final demonstration program, 
shown 'in listing 4, shows many of the 
characteristics already mentioned 
with the addition of line graphics. 
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a complete menu driven program 
development environment. 

• 11 significant digits In floating point 
arithmetic. 
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Swilched Signal 

50160 Hz 

LUPMOD 

EXTIST 

CURSOR SELECT 

REVVID 

EXTATI 

SLFTST 

Ettect 

Because the NS455A ts deSlgned 1or worldwide distribution, provision has been made tor handling operation at either 
50 Hz or 60 Hz. A logic 1 specifies 60 Hz, whlle a logic O sets 50-Hz operation . 

This bit affects the loop-back mode of the serial 110 Una When it is 0. the serial output line is logicalty connected to the 
serial mput line mslde the chip. A logic 1 sets the serial line to normal mode. 

The external teSI nag Is used lo force a JUmp to e>:ternal memory located at hexadecimal address 800. This lest is only 
made if SLFTST Is also selected . The author of the sell-test code must lake care of either returning to lhe supplied stan· 
da.rd program o handling all processing lrom that point on . 

There are four types of cursors that can be selected on the Term·Mite: a solid underline. a bli nking underline a sol id 
block, or a blinking block. The binary codes are as follows: 

00 = solid underline cursor 
01 ~ bllnking underline cursor 
1 O = solid block cursor 
11 "" bllnklng block cursor 

A logic 0 will cause the display to switch to black characters on a White field . The defaull value of logic 1 specifies nor· 
mal video, white on black. 

A 0 in th is position lets you use the external attribute memory, bits 8 through 15. A logic 1 sets the system up for inter­
nal attributes. 

A log c 1 in lhis bit causes the self·tesl routine 10 be sk~pped on reset or power up. It must be set to logic O In o rder for 
the self-test to be performed. This does not affect the ESC, 0 command to execute a self-test 

Table 4: The functions of the switch positions fr1 configuration switch 4. 

Switched Signal 

AUTLF 

KEYENC 

UNLOC 

FOXHDX 

XMTACV 

SPLT BR 

WADLEN 

Effect 

This 1s the Auto·Uneleed Uag. When set to a logic O, a Linefeed character Is sent whenever a Return characte r is 
detected . This operates for both the transmilted data and the displayed information. A logic l causes no Linefeed to be 
senl 

The encoded keyboard 1s selected by a logic O. A ~ogic 1 indicates that the scanned keyboard is to be handled. 

This is the Online/Local defaul When this ilag 1s set to logic 0, Local mode is chosen, and no data 1s sent to the host 
machine. A logic 1 puts the terminal into Online mode and data is then transmitted. 

The full-duplexlhal!-duplex flag is used to set the communication protocol. When sel to logrc 0, the communication 
through lhe serial port is halt duplex: data is both transmitted to the host and sent to the CRT disp1ay. A logic 1 w111 
select fu ll duplex. OalB Is then transmitted but not automabcally senl to the display. 

The splil-data·rate tuncllon uses this nag ro decide whether the transmitter (logic O) or the receiver (1) is to operate al the 
~ower data rate. 

This field sets the split·data-rate di'l!sof to one of rour values. The divisor divides the affected rate by a laotor ot 1, 4. 16, 
or 32. More divisors are allowed, bul they are not Implemented lo the standard program. 

00 .. drvlde by 32 10 .. divide by 4 
01 = divide by 16 11 = divide by 1 {defaull) 

The word-length flag specifies the number ot bits in the serial character. either 7 or 8 brts excludlng panty. A default ol 
1 selects 7 bits, and a logic 0 sele<:ls 8 bits. 

TabJe 5: The functions of the switch po itions in co11figu mtion switch 5. 

When attribute bit 7 is set to a 0, the In Conclusion puter/Controller system (see refer­
Term-Mjte displays certain control Since building the Term-Mite ST, ence 3). Also, I've been hesitatin g to 
character as graphic symbols. These I've been finding all ki nds of old and spend $1000 for a regular video ter­
are shown in table 8 on page 108. The new uses for it. For instance, it makes minal that would be dedicated to a 
program draws the display shown in a perfect s tatus and command dis­ constant d isplay of the time of day 
photo 4. play for a Micromint ZB-BASIC Com- and my appointment schedule, but 

100 fel>tilary 1984 C> BYTE Publici!\ions Inc. Ta:/ co11tim1ed an page 108 



VisiCalc~ Lotus™ 1-2-3™ and Multiplan®users 
endorse Dow Jones Spreadsheet Link~ .. 

"The analysis I do with 
Spreadsheet Link 
would be impossible 
any other way. 

I track more than 200 
securities . This soft­
ware really gives me a 
handle on my invest­
ments. I can download 
stock quotes and funda­
mental information 
from Dow Jones 
News/ Retrieval® 
directly into my spread­
sheets, and analyze it 
using my own formulas." 

Ronald Eldredge 
Lockhart Financial Services 

"The speed of collect­
ing and entering 
data is invaluable. 

Spreadsheet Link does 
exactly what I want it to 

do. It's a tremendous 
help in manipulating 
data. I think anyone 
who does spreadsheet 
analysis will find this 
an important addition 
to their software library." 

Anne Freilich 
Wensley Management 

Corporation 

"The comprehensive 
information I get 
from Dow Jones 
News/Retrieval 
is a real plus. 

Without Spreadsheet 
Link, I'd have to enter 
data keystroke by key­
stroke into my tem­
plates. This software 
makes spreadsheet 
analysis much easier 
and more useful to me. 
I'm getting very satis­
factory results, and I'm 
still exploring the 
possibi1ities ." 

Douglas Gill 
Grayson Gill, Inc. 

Dow }ONES SOFTWARE'" 

Cornpatibl• ..ith Applt II and IBM P•r<ona/ cump ul<rs. 

For a free brochure, call 
1-800-345-8500 ext. 165 
(Alaska, Hawaii and foreign call 1-215-789-7008 ext. 165) 

Copyrighl «:! Dow Jones & Co., Inc. , 1983. All righ1• reserved . 

.. . Plan on it. 

Vr'nCot.- 11 .i ,.,111Uf1J ,,QJ~rtt~rl ~I ·Va'tiC..W,. 
lolMl 4Ad ,_,_, 0,., ,,,,,..,.,, f/ i,.,.., Ot'Nto,rat~I Cf,lf>MtUiti fl. 

Mrdtrp/JJN 11111 r111i1"tJ lra11J11rrr• o/ Microso}t c.,_a1Un1. 
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Circle 383 on lnQulry card. 

~ 

TEC:HNIC:AL INFO - 16021 842•11 3 3 

Call for programs not llsted. We wlll try lo 
meet or beat any legltlmale price for CP/ M or 

! IBM PC Software. 
- MOST DISK FORMATS AVAILABLE ­
nATA ,,.,,.,.,. ..A. -, ;:: uo:""T SYSTEMS.• 

BUY UI" THE YEARI 
DBASElf+ Everymans data base primer 
Extra diskette with DBaseAcoountlng,Mall 

List and ln11en tory Programs. IBM PC and 
CPIM - caulor our special price. 
Fox and Geller Qulckcode ........ $175 
DB+SORT . . . .... . .... • .. ... . .. •.. . $99 
Condor Ill . ..... ,, .......... •• .... 1375 
NWA Statpack ..... , , , . . . . . . . . . . . . 349 
TIM Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
lnfostar .... . .. . , .... . . . • . ..•...... , 259 
PFS File . .•.................. . . . .. .. $95 
WORD-PROCESSING PACKAGES 

~~.~~~:=~· ~~l·I ·~.e.r~.~· .~~~I~'.~ ~· . '~.~~~1::: 
Mail Merge , . . . . . . . . . . . . . . . . . . . . . . 135 

Spell Star .. . . . . .. .. .. .. .. . . .. . . • . .. 135 

Microsoft Word W/Mouse ... • .. , . . . . 299 

l exlsolt Spellb inder ..... . ...... . . . 270 

IBM PC Volkswriter . . . . . . . . . . . . . . . 115 

Aspen Spellchecker ........... , . ....S36 

Melasofl Benchmark .......• • .... • 1285 

MulUmate . , .... .... .. ........ , . . . 205 

Peachtext 5000 . ............. . , . .. 265 

SPREADSHEETS 

Calcstar CP/ M ......... . . . . . ........ $95 

Super Special Calcs1ar IBM PC . •.... SfSS 

Supercalc II ................... . .. S1 59 

Supercalc 3 .................... . . $235 

Microsoft Mult lplan ... • .. •. . , . .... $159 

ITK Solver ..... , ... ...... , .. ., .... $215 

ACCOUNTING 

TCS• Equlvalenl of Peachtree• SpeclellY 

Augmenled By Warehouse Sottwere Cus­

tomized For Your IBM-Terminal and Prlnter­

GL, AA, PA, AP, CP/M, XT, DOS 1.1, 2,0 

Each Module 1711 .. . For All Four 1271 

CYMA . .......... . .. . .... . .. . . ... .. ,. Call 

Peachlree GL, AA, AP ...... . .... . $265 

Home Accountant Howardsoft . .. . .. ,195 

TRANSFER PROGRAMS 

Move-II for IBM PC .. ... . . .. .... . .. .$95 

Hayes Smartcom Program . . .. . . . .. . $80 

Mlcrosluff Crosstalk . . . . . . . ...... , $109 

Beel Price In U.8. for IBM PC or Clone1 

Sevan Function Board-Includes Async 

Adapler. Parallel Adapter, Clock with Battery 

Back-Up and Software, Game Port, 64K 

Memory Expandable to 512K. 

1 year warranty .. .............. . . . .SZtt 

Hayes 1200 Modem ......... .. .... $485 

Hayes 12009 Modem .......... .. .. $430 

Anchor Sign!llrnan 12008 Modem .. $285 

Disk Controller For IBM PC .. . . . .. $175 

Plantron ics Color+ Boa rd .. . • . . .. . $365 

CDC 320K D/ S DID Drives •... . ... $250 

Toshiba 112 height Drives .... . . , . . ... Call 

256 K Ram Board . .. , . .... . .... .. S299 

AST Six Pack Board . .. ...... .. . .. .$285 

TAXAN AGB Color Monitor ..... . . $450 

Corona Computer · Por. or Desk Top .Call 


The Mercedes Benz ot Portable 
Computers. IBM compatible - Hyperion 
- 2 Disc Drives - Software - list 
$3690 .......... .. ..... .... 12195 

PCDOS 
Versalorm . . . .. . . . . . . . ... . . ... , .. . $275 
Llleboat c Compiler .... . .. . . ..... $295 
Microsoft C Compiler ... . , . .. . , ... $345 
Microsotl Pascal Compiler ...... .. $245 
Prokey .. ........ . . .... ... . ........ · 155 
Norton Utilities . . . . . . . . . . . . . . . . . . . . . 55 
Copy II PC Program .. .. .. .. .. .. .. . . 34 
Microsoft BASIC Compi ler . ..... . . $285 
Howard Tax Preparer 63 . . . . . . .. .. $185 
Microsofl Flight Simulalor . . . .. . ..... $38 
CP/ M 86 lor ISM PC .......... . ..... $49 
CBasic 86 . . . .. , . ... , .... , . . .. , . .. -11 fS5 
CIS Cobol 86 .... .. ... .. .. . . . . , . . . 1595 
Pasca l MT 66 .. . .. .. .. . .. .. .. .. .. 415 
TERMS: Prloes lncl~d<> ~ cosh do•co<.ml. Add~ lor 

cl\arge orde,,,. Sn ippt~g on me>0111em• $5,00, 
AZ ortlers .. 6't9saies 1u.. Prices:s.ubjett so change 

TOLL FREE OADEA 1 -800-421 - 3135 ' 
WAREHOUSE SOFTWARE 

4935 West Glendale Ave.. Suite 12 
Glendale AZ 85301 
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Communication 
Parameter Explanation 

DATA RATE 	 Four bits select the data rate used by 11'1e serial-1/0 section. The 
available rates are shown below: 

position 8765 position 8765 
0000 110 bps 1000 3600 bps 
0001 134.5 bpS 1001 4800 bps 
0010 150 bps 1010 7200 bps 
0011 300 bps , 01l 9600 bps 
0100 600 bps 1100 19.200 bps 
0101 1200 bps 1101 19,200 bps 
01 10 1800 bps 11 10 19,200 bps 
01 11 2400 bps 11 11 4800 bps 

PARITY SELECT 	 There are four parity cpl.ions: 

position 	43 
11 -. Parity is forced to a space level if enabled. 
10 "" Pari ty is forced to amark level if enabled. 
01 "' Parity is even If enabled. 
00 "' Parity is off if enabled. 

PARENE 	 The parity-enable flag is used to enable or disable the parity function. 
If the switch is a O. parity is disabled , A value of 1 enables parity. 

STPBIT 	 This flag specifies the number of stop bits 10 be sent With each 
character. A logic 1 will cause one stop bit to be s.enl: a 0 will send 
two stop bits. 

Table 6: The functions of the switch positions in configuration switch 6. 

Switch 4 Switch 5 Switch 6 
11111100 10100111 001 11010 

Table 7: For general use, 11Jpical settings of all three switches might be as s1wwn here 
(most significant bits to the left) . 

Listing 1: A BASIC progmm to produce blinking chamcters on tke Ten11-Mite. 

10 OPEN "COM:3SN1D" FOR OUTPUT AS 1 

20 PRINT fll,CHR$(12) :REM CLEAR SCREEN 

25 PRINT llrCHR$(27) ;"MO+" 

30 PRINT 11, "THIS IS HOW WE PRINT IN "; 

40 PRINT #1,CHR$(27);"I"iCHR$(25l);"BLINKING "; 

50 PRINT #l,CHR$(27);"I";CHR$(255);"CHARACTERS" 

100 CLOSE U 

110 STOP 


Listing 2: A program to produce reverse-video characters on the Ten11 -Mite. 

10 OPEN "COM:3SN1D" FOR OUTPUT AS l 

20 PRINT fll,CHR$(12) :REM CLEAR SCREEN 

25 PRINT fll,CHR$(27);"MO+" 

30 PRINT #1,"TH IS IS HOW WE PRINT IN "; 

40 PRINT il,CHR$(27) ;"I";CHR$(254);"REVERSE VIDEO 

50 PRINT fl l ,CHR$ ( 27) i "I II i CHR$ (255) ; "CHARACTERS" 

10.0 CLOSE #1 

110 STOP 


; 
11 
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BROTHER has done it again. Not content to ride on the phenomenal 
success of the HR·1, Brother now brings you the HR-25. A machine so 
improved and technically advanced, with a price/ performance ratio that 
sets it apart in a class by itself. 

AJthough the H R25 has been designed to fulfill the demands of the high 
volume user, its price is affordable for even the smallest business 
groups. And the HR·25 will assure you the highest Jetter-quality printing 
at speeds of 23 cps, making it the fastest printer in its price range on the 
market today. 
The BROTHER HR-25 is unsurpassed in every respect, and is backed by 
the DYNAX reputation for quality Dynax Incand service response. . ­
Options Available : Tractor Feed, ' • 
Auto Cut Sheet Feeder 5698 Bandini Blvd.. Bell. CA 90201 

Circle 118 on Inquiry card. (213) 260·7121 

bfOther.HR-25 •from the manufacturers of "OFFICIAL TYPEWRITER Of THE LOS ANGELES 1984 OLYMPIC GAMES" 



Listing 3: A BASIC progmm to demonsl1'ate reverse-video, do11ble-heiglit. d1J1Jble-width characters on the Tem1-Mite. 

10 OPEN "COM:38NlD" FOR OUTPUT AS l 
20 PRINT #l,CHR$(12) :REM CLEAR SCREEN 
2S PRINT il,CHR$(27) ;"MS&"; 
30 PRINT U, "WE CAN PRINT THE REGULAR WAY" 
40 PRINT U,CHR$(27);"M *";CHR$(27); 11 I 11 ;CHR$(230); 
SO PRINT U 1 ''DORR TTBHIISS WWAAYY FFOORR SSPPEECCIIAALL EEMMPPBHAASSIISS" 
60 PRINT tl,CHR$(27) ;"M +";CHR$(27);"I";CHR$(166); 
70 PRINT tl, 11 00RR TTHHIISS WWAAYY FFOORR SSPPEECCIIAALL EEMMPPBHAASSIISS" 
80 PRINT #l,CHR$(27); 11 I";CHR$(255) 
90 CLOSE U 
100 STOP 

Listing 4: A program to demot1strate all i11 terrzal cfmracfer attributes and the dmwing of borders. with line-graphics characters. 

10 OPEN "COM:38NlD" FOR OUTPUT AS 1 
20 PRINT #l,CHR$(12) 
30 PRINT U,CBR$(27) ;"I";CHR$(127) 
35 PRINT U,CHR$ (27); "M%#''; 
50 PRINT #l,STRING$(70,23) 
60 PRINT U ,CHR$ (27); "M$*"; 
70 PRINT #l,STRING$(71,23) 
80 PRINT #l,CHR$(27);uM$-"; 
90 PRINT #l,STRING$(71,23) 
100 PRINT tl,CHR$(27) ;"M$S 11 

; 

110 PRINT U, STRING$ (71,23) 
120 FOR J.% = 3 TO 21 
130 PRINT #l,CHR$(27) ;"M$";CHR$(32+1%); 
140 PRINT tl, 11J" 
150 PRINT U,CHR$(27) ;"Mk";CHR$(32+I%); 
160 PRINT U, "J" 
170 NEXT !% 
180 FOR !% = 10 TO 13 
190 PRINT #l,CHR$(27) ; 1'M5";CHR$(32+I%); 
200 PRINT #l,"J 11 

210 PRINT U,CHR$(27) ;"MG";CHR$(32+1%); 
220 PRINT #1,"J" 
230 PRINT U,CHR$ (27); "MY" ;CHR$ (32+1%); 
240 PRINT U, "Jn 
250 NEXT !% 
251 PRINT #l,CHR$(27) ;"M$#X";CHR$(27) ;"Mk#L"; 
252 PRINT U,CHR$(27) ;"M$S";CHR$(21) ;CHR$(27) ; 11 MkS 11 ;CHR$(22); 
253 PRINT tl, CHR $ ( 27) ; "M $*" ; CHR $ ( 28) 	 Listing 4 co11 tlmied 0 11 page 106 

FUTECH ZOOO SERIES 

ADVANCEOINDUSTRIALGRADE~~..::::tllll.........-..-. -. -.........lll!!llii~lll!!ll 
5·100 MAIN FRAMESINTEFINATIONAL CORP 

The most advanced Industrial grade hlgh·tech, high 
quality, sleek style S·100 bus main frame. 

• 	 Front panel LED display tor TIME/DA TE and temperature 
of internal system air flow•.. 

• 	 Heavy duty power supply meeting todays standards tor 
multl·user multJ.lasklng high speed CPU applications ••. 

• 	 A variety of front panels for floppy and winchester 
conflguratloins... 

• 	 Synthesized warning voice Indicator ... 

2100N. Hwy, 360,Sull e 1807,Grand Prai rie , Texas 75050,(214) 660·1955. Tele~ 703033 
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Most 

Local 

Area 
Networks 
Can't 

But estar's PLANPass This Series™ of networking 
products for microcomputers 

will work for your headquarters inSimple Test... Manhattan, New York, and your local 
branch in Manhattan, Kansas-as well as 

your regional office in Chicago. Here are some 
technical details: 

Our PLAN 2000™ links IBM PCs. Use our 
PLAN 2000 to link as many as 255 IBM PCs or XTs in a token 

passing network that can cover several miles. Any one station can 
access up to three printers and eight hard disks at a time. 

Our PLAN 3000™is a bargain for IBM PCs andApples. You can get 
a file server, a print server, 3270, 3770 and 3780 emulation, electronic mail, Apple 

and IBM PC support, 6 operating systems, multi-level file structures, multi-level pass­
word protection, disk capacity as small as 10 Mbytes, high-speed digital tape back-up, and 

more! Best of all, a 10 Mbyte file server costs Jess than $10, 000. 
Our PLAN4000' 'grows from 30 to 548 M/)ytes. It offers all the features of the PLAN 3000, 

and has enough capacity to handle very large organizations. 
Don't buy more or less networking than you need. Contact Nestar Systems, 2585 East Bayshore 

Road, Palo Alto, CA 94303, (415) 493-2223, 
Telex: 171420-NESTAR PLA. In Europe 
contact Nestar Systems Limited, 122/3 High 
Street, Uxbridge, Middlesex UBS lJT, 
United Kingdom, Tel: Uxbridge (0895) 59831, 
Telex: 896607. 

PLAN Series model PLAN2000 PLAN3000 PLAN4000 

~ical number 
sers 2-4 3-12 10-100 

Maximwn number 
ofusers 255 255 255 

Speed 2.5Mbits/s 2.SMbits/s 2.5Mbits/s 
Maximum distance 22,000 ft. 22,000 ft. 22,000 ft. 
Minimumlile 
server cost $500 $9,995 $15,995 

C Neotar !9S4 
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Listing 4 cor1ti1111ed: 

254 
255 
256 
257 
258 
259 
260 
270 
280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
402 
404 
406 
408 
415 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
47 5 
480 
600 
605 
610 
615 
620 
625 
630 
650 
655 
660 
665 
670 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 
PRINT 
PRINT 
CLOSE 
STOP 

#1, CHR$ ( 27) i "Mk*" ;CHR$ (29 l 

ll,CHR$(27);"M$- tt;CHR$(28) 

ll,C8R$(27);"Mk-";CHR$(29) 

#l,CHR$ (27); "MS*" ;CHR$ (31) ;CHR$ (27); "MS-" ;CHR$ (30 ) 

U,CHR$(27) ;"MG*";CHR$(31) ;CHR$(27); "MG-";CHR$ (30) 

#1,CHR$(27) ; 0 MY*";CHR$(31) ;CHR$(27) ; 11 MY - ";CHR$(30) 

#l,CHR$(27);"I";CHR$(255) 

H,CHR$(27) ; 0 MF%"; 

11, "THE" 

#l,CHR$ (27); "I 11 ;CHR$ (231); 

u ,CHR$ (27); "M= 111 

; 


il, 0 TTEERRMM--MM I ITTEE SSTT0 


H,CHR$ (27); '' I " ;CHR$ (167); 

U,CHR$(27) ;"M=( 11 

; 


#1, "TTEERRMM--MMIITTEE SSTT" 

#l,CHR$(27) ;" I ";CHR$(251); 

il,CHR$(27) ; 11 M*+": 

#1,"BLINI<" 

#l,CHR$(27) ;"M(,"; 

#1, "ATTRIBUTE" 

#l,CHR$(27) ;"I";CHR$(223): 

#1 , CHR $ ( 2 7 ) ; II M : +II : 


il,"UNDERLINE" 

U,CHR$(27) ;"M:,"; 

#!,"ATTRIBUTE" 

#l,CHR$(27) ;"I 11 ;CHR$(253); 

tl , CHR $ ( 2 7 ) ; II MJ+ II ; 


U "HALF INTENSITY 11 
, ' 
#l,CHR$(27) ; 11 ML,"; 

#1,"ATTRIBOTE" 

#l,CHR$(27) ;"I";CHR$(254); 

#1, CHR $ ( 27) ; "M"; CHR $ ( 92) ; 11 +"; 

#l, 0 REVERSE VIDEO" 

n , CHR $ ( 21 ) ; "M " ; CHR$ c9 2 ) ; " , " ; 

#1, II ATTRIBUTE 
 JI 

#l,CHR$(27) ;"I";CHR$(255); 
#1, CHR $ ( 27) ; "M) /" ; 
U,CHR$(27) ;"M00 11 

; 

U ,CHR$(27) ;" I ";CHR$(23~); 
#l,CHR$(27) ;"M'3"; 
#1, "DDOOUUBBLLEE WWIIDDEE,, "; 
#l,CHR$(27); "!";CHR$(247); 
#l , CHR $ ( 27) ; "M @2 II ; 

fl,"DOUBLE HEIGHT," 
U,CHR$(27) ;"I";CHR$(183); 
#l,CHR$(27) ;"M@3"; 
#!,"DOUBLE HEIGHT," 
t l,CHR$ (27); 11 I 11 ;CHR$ (255); 
#l,CHR$(27); 0 M03"; 
#1, 11 and 11 

; 

#l,CBR$(27); 11 I '';CHR$(231); 
U,CHR$(27) ; 11 MS2"; 
#1,"DDOOUUBB LLEE SSI I ZZEE 11 

U,CHR$(27) ;" I ";CHR$(167); 
U,CHR$(27) ;"MS3"; 
#1,"DDOOUUBBLLEE SSIIZZ EE 11 

n, cHR s c 21) ; " I ": cHR s<231 ) : 
U,CHR$(27) ;"I";CHR$(191); 
U, CHR$ ( 27) ; "MB" ;CHR$ (34) ; "BLANK FAI LURE"; 
u, CHR$ ( 27) : "MG7 II 1CBR $ ( 27) ; " I" ;CBR $ ( 255) ; 
1 
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POWERMAKER® 

MICRO UPS 


A split-second blackout or a udden voltage 
ag can shut dowo your small business computer, 

completely wiping out critical data. I nventorie 
payroUs, receivables - whatever i in the mem­
ory may be lost instantly. 

Although this type of data is just as important 
to a small business as it is to a large corporation , 
blackout protection ha aJway been far too 
costly for smaJI busine application . But now 
there is the Powermaker Micro UPS , an inexpen­
sive standby power source specifically designed 
for maJI busines computers. 

This new rechargeable power system pro­
vide up to 35 minute of teady ine-wave 
power, enabling even the mo t en itive mall 
computer to ride through blackouts and voltage 
sags completely unaffected. 

Why ine-wave power? Becau e quare­
wave power impair the performance of many 
prir.ter , viewing creens and timing circuits. 
A Powermaker Micro UPS produce a ine 
wave that exactly matches the wave hape of 

commercial power en llling compatibility with 
any computer system. 

In addition to providing highly reliable 
blackout and brownout protection , a Powermaker 
system also protects against electricaJ noise, one 
of the major causes of computer errors and 
component malfunction. A Powermaker UPS is 
portable , completely automatic, maintenance 
free and plug into any standard I20V outlet. 

No matter how small your computer, your 
data i wo11h remem­
bering. Protect it 
with an affordable 
Powermaker 
Micro UPS. 

For complete 
information about 
the new Powermaker 
Micro U PS from 
Topaz please fill 
out this coupon or 
call us . 

SQURRE D CDMPR NY 

Circle 357 on Inquiry card. 

TOPAZ· 9192 TOPAZ WAY 
SAN DIEGO, CA 92123-1 165 
PHONE: (619) 279-0831 
TWX: (910) 335- 1526 
0 	Please end me complete 

information about 
Powermake Micro UPS. 

D Please have a representative 
call me . 

Name_________ _ 

Title_________ _ 
Company________ 

Address_________ 

City State_ _ _ 
Zip Phone____ _ 
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(3a) 

"U L -( + 

(3b) 

Photo 3: The Tenn-Mite can display several character attributes singly or in combination , 
such as reverse video (3a) and reverse, double widt/1, double height (3b) . 

Photo 4: The Tem1-Mite can display certain control characters such as line-graphics symbols 
for screen templates and other basic uses. This display was produced ln; /he program of listing 4. 
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-v l -1 ~ 
"W ~"J 

"'X J_ 

-y I T 

-z J 

Table 8: In the line-graphics mode, cer­
tain control chamcters produce visible 
displays of comers, lines, and crosses 
useful for fanning borders on the screen 
display CA is Control-Caret). 

Text conlinwid from pnge 100: 

I can see using the Term-Mite's 
graphics and attributes for this and 
other applications. (I already have 
eight cathode-ray tubes staring at me 
in the Circuit Cellar. What's one 
more?) 

Perhaps by building the Term-Mite 
you can put to good use that bargain 
keyboard and old monitor you've had 
sitting around for years. Be warned, 
however, that the unit's 25-line by 
80-column display requires too great 
a bandwidth for satisfactory connec­
tion to a regular TV set. A 12-MHz 
monochrome monitor is the better 
choice, as shown in photo 5. 

Since the Term-Mite's control soft­
ware is stored in what is actually an 
EPROM (an erasable programmable 
ROM), it would be possible to add 
commands or modify the operation 
of its functions. National Semicon­
ductor will eventually have complete 
documentation available for the 
NS455A TMP, including a listing of 
the standard supplied control pro­
gram and the processor's instruction 
set. Within the 6K yet-unused bytes 
of program address space, some 
pretty fancy terminal software could 
be written, perhaps even to emulate 
the command protocols of various 
commercially sold terminals. The only 



Photo 5: The Tenn-Mite ST circuitry described in these articles is used with a separate kei;board and video monitor to form a complete ftmc­
tional ten11i11al. Here a /ameco /£610 keyboard works with the Tenn-Mite, a NEC (Nippon Electric Company) green-phosphor monitor, and 
the Circuit Cellar MPX-16 computer. 

modification would be a simple 
EPROM change. 

Next Month: 
A new chip from Silicon Systems lnc. 

has prompted another project on speech 
synthesis. • 

Editor's Note: Steve often refers to previous 
Cirwit Cellar articles as reference material for 
each month's current article. Mos! of these 
past articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles that appeared in BYTE from September 
.1977 through November 1978. Ciarcia's Cir­
cuit Cellar, Volume Il contains articles from 
December 1978 through ]ime 1980. Garcia's 
Circuit Cellar, Volume ill contains articles 
from July 1980 through December 1981. Ciar­
cia's Circuit Cellar, Volume TV, soon to ap­
pear, will contain articles from January 1982 
througli June 1983. 

Special l!ianks to Bob Harbrec/1f of N11fio11a/ Semi­
co11driclor Corpomtio11 for l1is lre/p 011 Ihis project . 

Steve Cian:ia (pronounced "see-ARE-see-all") is 
au electronic engineer a11d computer co11511flant with 
experie11ce i11 process control, digital design, nuclear 
i11stnm11mlalion, product deuelopmenl, and market­
ing. Jn addition to writing for BYTE, he lws pub­
lished several books. He can be co11laded al POB 
582, Glastonbury, CT 06033. 
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To receive a complete llst of Clarc/a ' s 
Circuit Cellar project kits ;wailable from 
the Micromint. circle 100 on the reader 
service inquiry card at the bacl< of the 
magazine . 

Tire following ilems are auailable from: 

Tire Micromi111 Inc. 
561 WI/law Ave. 
Cedarlrursl, NY 11516 
(800) 645-3479 far orders 
(516) 3"ill-6793 for information 

1. 	 Complete Ten11-Mite ST video-display /er­
mi11al kit inc/11ding NS455A, pri11ted-cira1it 
board, IC sockets, DB-25S connector, and 
all other compommls but wit!to11t keyboard 
or arr monitor. Board size is approximate­
ly 4 Y.z inclies by 6* inches with a 0.156-inc/1 
44-pin edge co1111ector. 
Price .. ..... .. . . ............ . .. $239 

2. 	 Assembled amt tested Tenn-Mite ST videc­
display tennina/, without keyboard or CRT 
monitor. 
Price ... . ......•..... . . ... .. . . . $27'9 

Please add $5 for shipping in the co11tine11ta/ 
U11ited Stales, $25 elsewhere. New }'Ork 
residents please include 7 pen:ent Sllles t11x. 
A/law 4- to 6 weeks for delivery. 

February 1984 () BYTE Publk•tions Inc. 109 

I 





With acomplete set of tools, 
youcan build almost anything. 

While other companies offer OEMs afew 
tools to build with, Cadmus provides the com­
plete set. 

For example, the Cadmus 9000combines 
all the power of a mainframe, the speed ofa mini, 
the price of a micro and the unlimited applkation 
fleXJbility ofUNIX"' System¥. with Berkeley4.2 
enhancements. 

All in adistributed environment. 
In fact, the system's unique UNISO "' 

networking softWare provides the full resources 

of the entire network to any computational node 
through network-wide virtual memory with 
demand paging. 

AlffMbit Ethernet'" or 50 Mbitfiber optic 
LAN serves as the interprocessorbus. 

And comprehensive graphics, development 
and decision support tool.S facilitate graphics 
applications in awindowed, multiple process 
environment. 

In addition, we support every Cadmus 9000 
with Thunderbolt8"' service that puts an en~eer 
at your door anywhere in the country within 24 
hours. Guaranteed. 

To get the complete picture on this high 
powered graphics-oriented distributed system, 
Call Cadmus at 617-453-2899. 

The Cadmus 9000. Finally, you've got a 
complete set of tools. 
, A ftAA~I The Distributed 
"11~YW Mainframe.'" 

COMPUTER SYSTEMS 

600 Suffolk Street, Lowell, MA 01854 
USENET: .. !wivax!cadmus TELEX: 948257 
UNIXls alrodomu k al BcD t..boralati6. Elhernel isa 1ndomu k ofX•rox Corporalion. 

Circle 44 on inquiry card. 



TEK221312215/2235 THE ANSWER 
- DUAL TRACE OSCILLOSCOPES BY ANY MEASURE 

Now 60 MHz or 100 MHzTek quality 

is just a free phone call away! 


Tek has expanded its 
best-selling 2200 scope line 

New lower price! 
100 MHz 2235 
ow just $1650. 

up to 100 MHz. And brought 
It all as close as your 
phone. Tek's revolutionary, 
reduced-component architec­
ture brings unprecedented 
quality, reliabi lity and afford­
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre­
hensive 3-year warranty* ... 
probes . . . and expert advice. 
One free call gets it alll You 
can order, or obtain literature, 
through the Tek National 

2213 2215 2235 

Bandwidth 60 MHz 60MHz lOOMHz 

No. ol Channels 2 2 2 + Trigger View 

Alternate Sweep Yes Yes 

Vert!Trig BIW Umi1 Yes­ 20MHz 
Single Sweep Yes 
Accuracy: Vert/Horz 3% 3% 2% 
De1ayJ1t1er 1:5.000 1:10.000 1:20.000 
Trigger'g Sensilivily 0.4 div al 2 MHz 0.4 div al 2 MHz 0.3 div at 10 MHz 
lnput R-C 1Mfi-30pl 1M0 -30pl 1M0-20pl 

Variable Ho1dofl 4:1 4:1 10:1 
Price $1200t $1450t ~Now 1650 t 

Marketing Center. Technical 
personnel, expert in scope 
applications, wil l answer your 
questions and expedite deliv­
ery. Direct orders include 
operating and service man­
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 

Call toll..free: 
1..aoo-426-2200, 
Extension 129. 
In Oregon, call collect: 
(503) 627-9000, Ext. 129. 
tPr1ce FOB Beawinon. OR. 
•3-yeAr warraniy includes CRT anci applies 10 2000 
ramlty osc<l!oscopes purchased a~er 111183 
Scopes are UL Listed, CSA Biid VOE appro...00 

lektron~ 

Copyrighl 19S3 Teklromx, Inc M l rlgh ls reserved TTA·407- 1 



User's Column 


Chaos Manor Gets Its 

Long-Awaited IBM PC 


Of mice and nten, Eagles, Shirley, 
the ol' mailbag, and ntuch more 

Well, the big news i that our IBM 
PC arrived two days before Hallo­
ween. We had paid foritinJune, and 
even after lBM notified us that it had 
been shipped to the local Computer­
land there were some, uh , interest­
ing e capades suggesting shuffle and 
jive, but we do have il. Alas1 within 
days we had major problems. 

First, the video monitor developed 
a high-pitched whine from the fly­
back tra nsformer. That soon became 
intolerable. Compute.rland in Wood­
land H ills gave us no difficulty at all; 
we returned the monitor, and they 
loaned u a replacement and sent 
ours off somewhere to be fixed. 

We bought a bare-bones PC, one 
disk drive, and 641< bytes of memory. 
As soon as we got it, we added mem­
ory chips, bringing the PC's internal 
memory up to a fuJI 256K bytes. The 
memory chips are available for about 
$7 each. It takes 27 of them (in blocks 
of nine; eight 1 by 64K bytes for 
memory, and one more for parity 
checking) , so the upgrade will cost 
you $189; IBM charges a lot more. 

ft turns out there's no trick at all to 
adding the chips. You have to take 
the PC apart, but that's a simple 
matter requiring no tools but a 
Phillips screwdriver. (Our &:end 

oar Singh calls the two kinds of 
screwdrivers "plus" and ''minus.'') 
Then you have to adjust a couple of 

by Jerry Pournelle 

swi tches. The lBM system manual­
the one you get whether you want it 
or not- not only tell you what 
switche to throw, but hows you a 
picture. You'd have to be pretty dense 
not to understand. 

Indeed, there's a g od soJjd feel to 
everything about the IBM PC. My ini­
tial impression is that 1 still prefer the 
Eagle 1600, but I must admit: the IBM 
screen is rock steady, the character set 
is aesthetically pleasing, and the key­
board has a pretty good feel even if 
the layout is rotten. 

However, a day or so after we 
added the memory chips, the PC 
stopped working. 

The IBM PC does a memory test 
whenever you turn it on. If it find 
a memory error, it tells you "PARITY 
ERROR 1" and refuses to do anything 
else. There are no programs to tell 
you which memory chip i defective. 
Since we'd added a lot of memory 
chips, we figured chances were good 
that one of ours wasn't working. 

It's a fair amount of work to wap 
out chips one at a time until the bad 
one is located ; it would be much 
easier if we could figure out which 
bank the bad chip was in. The IBM 
manuals carefully explain how to set 
the intemaJ switci1es to tell the 
machine how much memory jt has 
available, which suggested a sim.ple 
olution to our problem. We simply 

set those switches to indicate there 
was no additional memory, in other 
words, that the PC had aboard only 
the soldered-in 64K byte that it came 
with . 

On power-up we got the same 
PARITY 1 error. Since we couldn't 
possibly swap out the soldered-in 
chips, out to Woodland Hills Com­
puterland went our PC. 

They had it fixed the next day. 
Seems it was one of our chips. 

"How can that be?" I a ked . "We set 
the switches to eliminate that mem­
ory:' Woodland Hills Computerland 
fixed the machine fo r us, but they 
had no answer. 

Tune to dig, so 1 called my sane 
friend, the one who's an IBM engi­
neering executive. I explained the 
problem. 

"It just could be that the new 
ROMs don't pay much attention to 
those switches," he sa id with a 
chuckle. "When they changed from 
16K-byte to MK-byte memory chips, 
they switched motherboards. What 
you have is an XT board in a normal 
PC." 

Which is another undocumented 
feature. [ wonder how many more T'll 
discover in my long-awaited PC? 

Meanwhile, the undocumented 
feature brought about another prob­
lem. As- regular readers of this 
column must know, I have no great 
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love for the IBM PC keyboard layout 
' ith its silly" \ " key where the Shift 
key ough~ to be and the Return key 
way over wh ere I can't reach it. The 
IBM Selectric keyboard i the world 's 
best, bar none; why did they have t 
muck up success? But they did. 

Fortunately, there's a remedy. Jim 
Baen's Magic Keyboard program re­
assign s those keys, turning the " \ " 
into Shift, and the ,,-,, (tilde) into 
Return and uch like. To get the "\" 
and the squiggle back, use the Alt 
key. The result is that I end, up with 
a Sel ctric keyboard Jayout, which i 
what [ want. Magic Keyboard is 
nearly invisible and can be made to 
run on sta rt-up; it takes a lot of the 
sting out of the PC. 

However, although Magic Key­
board works fine on older IBM PCs, 
it wouldn't work with mine! 

In a little-publicized move, IBM 
topped putting 16K-byte chips in the 

PC and u sed 64Kers instead, wh ich 
is why we cou ld get 256K bytes on 
the motherboard. What IBM did wa 
u e a modified PC XT moth erboard. 
This means that software (like Magic 
Keyboard) des igned for j usl the PC 
won't work; you must use XT- pecific 
uftware (MagicXT). l don't know ii 

anyone else wrote software that spe­
cific; il was necessary for M.K. The 
good news is that MagicXT works 
fine, and you get both when you buy 
Magic Keyboard from Workman . 

Other First Impressions 
There are things to recommend the 

PC and even MS-DOS. There are ma­
chines that are built as well (Eagle), 
machfoes with better keyboards 
(both Eagle and Tl PC), and ma­
chines that run faster (Eagle and 
Compupro), but no other w:ith those 
magic initials. 

Screen: the black-and-white screen 
is rock steady and the character set 
is pleasing. 

Expansion: we alread y have tlu·ee 
boards in our PC, and we haven't 
ven got s tarted yet. No wonder th e 

breadbasket boards sell o well . 
Getting a 5121<-byte board will bring 
your memory up to its theoretical 
maximum. I don't know if the PC 
won't address more, or if the 768K­
byte limi t i artificial . 

Disk drive ; we bought a PC with a 
single di k drive. H's built by Control 
Data Corporation (CDC) and it's very 
quiet and nice . Then we went to 
Priority One and bought a Tandon 
drive, which plugged in and ran with 
no trouble; but it's much more noisy 
than the one IBM upplied . I'm told 
that lBM is no longer using Tandon 
drives. Ours was cheap and works 
fine, though . 

Software; we bought bolh DOS 1.1 
and 2.0. Everything that runs on 1.1 
is upposed to run on 2.0; we' ll see 
if that's true. You also get a disk of 
diagnostic programs with DOS 2.0, 
but alas, ou_rs was defective; it 
wouldn't copy ("Unre overab1e Read 
Errors"), it wouJdn1t b ot, and it 
wouldn' t run . Fortu nately, my IBM 
e ngineer friend was able to supply 
me with a copy of his diagnostic 
disk. 

When I tried to copy m y d fective 
disk , it reported "8 sectors/track,'' but 
w hen I copied hi (known working) 
diagnostics disk, it r ported "9 
sectors/track." However, it boot nd 
rnns. The first time I ran the diag­
nostics, it reported a CRC error on 
the main drive and some oth er error 
on the new Tandon dri e.. The d1ag­
noslic program has an option to let 
it run forever, stopping only for 
errors; I set it up to d o that, and lo!, 
it ran for hours without errors, except 
for one ''Error Keyboard 301" that wa 
never repealed . There were no more 
drive errors. 

I presume there was something 
spurious about those early errors, but 
it's one more thing to anno us. 

My son AJex wants to call our PC 
Lucy Van Pelt becau ·e ies a definite 
fussbudget. Tw major repafrs in a 
week! Plus a def ctive ma ter disk, 
spurious errors, and we had to \·vait 
fo r it for fo ur months after we paid. 

Alex's Notes 
AJex, i'l senior in computer cience 

at UCSD, had a few h ur to play 
with the IBM PC. Here are his notes. 

"There is no hone t-to-Krelden 
reset switch . You can press three key· 
together (Ct:rl, Alt, and Del) and 
sometimes get out f s ituations, but 
not always, as for instance with that 
defective diagnostics disk. Other­

wise, you must tum off the p ower, 
wait 10 to 20 seconds (there's a timer 
or omething), tum it ba k on, wait 
through the self -check (up to 90 sec­
onds), reload, etc. l l \is can be a com­
prehensive drag on large p rograms. 

''Memory checks are nice, but they 
can take a long time. With no Reset 
button, some way to defeat the mem­
ory check, or at least a faster memory 
ch eck, would be nice. It1l be ven 
worse when we have 768K." 

Th e l.ogitech Mouse 
We've also fired up Con urrent 

CPIM, w h ich works, and connect cl 
the Logitech m ou e, which also 
works; you just plug it in. AJex's 
comment is, 

'The Logimouse is neat. I will have 
to experiment with it awhile to ee 
about setting the push keys for dif­
fere nt th ings. You can rerun a 
command just by moving the mouse; 
through experimentation T discovered 
that the arrow keys will do the same 
thlng, so it must be a MS-DOS func­
tion . Anyway, the m ouse curren tly 
writes arrow keys as if the keyboard 
did them; this is real nice in Lotus 
1-2-3 and such. I'll want to scale th e 
mou e's movement more since it's too 
ensitive!' 
I'm quite pleased with the Logi­

mouse, although, as Ale says, it's 
scaled a little too fast. However, 
changing that is no problern at all . 
Moreover, the three buttons on th e 
mouse can be set to make any char­
acters you want, such as caniag 
returns or spaces or periods (for 
games) or any of the user-defined 
functions. You can set them so that 
more than one character per ke is 
sent, too. Even bette 1~ the MS-DOS 
SUB"MJT facility-that is, the abi)j ty to 
set up a chain of programs that run 
automatically with a single com­
mand- is pretty good , so t11at you 
can incJude a Logimouse redefinition 
in it 

A SUBMIT file (named AUTO­
EXEC. BAT, for batch) can be run n 
tart-up. This means we can have the 

machine ask who has turned it on, 
and adjust th e mouse commands to 
suit the user! We can also include 
mouse redefinitions in a SUl3MIT file 
to invoke just about any program, 



If you own a Commodore VIC 20 or 64, a Texas Instruments 
99/ 4A, an IBM or Apple II, we've gotwhat you've been waiting for! 

The bigge5t oKade hits ever, rhe dossics. DONKEY KONG by Nintendo. 
CENTIPEDE. PAC-MAN, DEFENDER, ROBOTRON: 2084, STARGATE and DIG DUG. !On the 
Tl 99/4A you con also ploy Protector 11. Shamus. Pirnie Paranoia and Super srorm.l 

Md the hits will keep on coming. Soon you'l l be able lo play JOUST, JUNGLE 
HUNT;· MOON PATROL; POLE POSIT ION~ MS. PAC-MAN~ plus o thers on your home 
computer. some games also available on "'Am OFT 1 

Colecovision and 1n1ellevis1on. 
The Arcade Classics from AlARISOFT." 

They could be ploying where you live. Today. Now your computer fits 
lhe arcade hits. 

OON ONG oro NINIENDO ore u'Odemcr coo o N•'lendo 1981. 1963 DEFENOER IS o iroderl'IO'~ 0r1d O w111ooms l'IBO. 11JOn\lfoc1L11ed uroder locense from W1lhoms EJecuon.cs. IOC ROl!OlRON 
2GB•. r.NOON PAI Ol Clf1Cl JOUSl 0te 11odemor..s ono Oof Wllharm 19ft2, morufoe1weo Ulder l.cense from Willams flec1ron10. Inc. DIG DUG is cremec and aes1gied by N()tl)CO. llo rnonufci<:J1J1eo 
uOOel locen5e bv A1CU ~ lr>c. lrodemor O'ld '° NOm<:O 1982 PROTI;ClOR II, SHANV,; ond PICNIC PAAANOIA are irOdemorl<S of S\lf10P5e s.otrwor COlpCl(Oli0<1. rnOr'iulo:f\Jred Lnier locrose by Alon. 
In( SUPfR SlOll.M ~ ~ee•ed ond de51gred by Synapse Solrwore Corpaohon. mcnJicvrUJed unde• license by Alon, Inc JUNGLE HUN! ,. o rrodemor and C o1 io•IO Amenco Corp !11 POU 
POSllK'.lN is erJglllefted and designed by Namco ud monufaciuted under lieense by A.1011. inc. lrodernor and C Namco. SlAilG,.TE 6 o 1rodemork ond O W1il1CmS l'IBI. mcn.Jlociv<eo ~· 
hcet\St! 111'.lm Wiloms Eie(;tronles. Inc MS. P.•.C>'ulAN. PAC-MAN OllO CholOCle"S ore OodemQ'l<s ol Balll/ M oy Mlg Co sublicemeel 10 AIOll, Inc by NOOl(O-Ame•ico. Inc AlARISOfl - ptOOUC15 Ole 
m~tn.lfed "'I AlQn. Inc. IOI' use on !he above 1efe<eoced mocNi~ one re 001 mode. ~cens.ed or apprmed the monufoc11)1en ot these moch!Oe$ C~b~. \/IC 20. TlXAS 
INSf~IJMENTS 91/l•A. lllM. Af'l'lE. COIECOASION 000 INIELLIVISION ore ·~trvely irooomor of Commodore Elecironlcs t.rn11ed. Tel<OS 1~11<¥nE!nl$. Inf rno11onol Business MOChlles Corp . Apple 
Compure1. Inc:. COieco lnausir~. inc °''° MOll~I. inc A 0 IN<l• ner Comn10Jnico11ons Compony O 1983 Alon, w:. All 11gill5 1e>erved 

Circle 31 on Inquiry card. 
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DATA EXCHANGE/64K
SPOOLER 

llUF 
FIJLL RI! l.(ly COPY 

• • 
ADS 

114TA ~H-'NGlt 

The ADS-8212 DATA EXCHANGE/64K is a computer independent 
interface converter and print spooler. It can be installed between 
virtually any computer and any peripheral. 

Data can be input in either serial or pa ralle l, stored in its 64K 
bytes of RAM. and output serial or parallel. Serial porls support baud 
ra tes from 50 to 19 200 and both hardware and soltware hand­
shaking. The input and output ports are completely independent; 
input data with one protocol and baud rate and output it with a 
different protocol and baud rate. Selections are dip switch 
selectable. 

A unique feature is its ability to make unlimited numbers of 
copies Hilting the copy button wi ll send another copy lo the 
printer. When done making copies. hit the reset button to c lear the 
memory 

Included with the DATA EXCHANGE/64K are two 4 foot 
outp ut cables. one parallel cab le with standard 
Centronics type connec to r and one seria l 
cable with standard DB 25 connecto r. 
Sta ndard plugs are supplied for 
input por ts. 

Suggested list price: $339 .00 

Dealer inquiries welcome. 

INPUT DATA EXCHANGE/64K 

RS­ 232 - -..:;:-- ­ ---­..... 
50 TO 19.2K BAUD I '...... ..,,.,, 

' 
_,,. 

.>< 
_,,,....,... ..........~ 

F'ARALLE.L 
- ~­ 64KBUFFEA­

Available al your IOcal <iea !er or conta ct· 

RS-232 HANDSHAKING: 
RDY/BSY (OTA) 
Xon/Xofl 
ETX/ACK 

OUTPUT 

AS-232 -
50 TO 19.2K BAU 0 

PARALLEL 

~.... ANTEX DATA SYSTEMS 
A Division of International Antex Inc. 

llllllil.... 2630 California Street 
Mountain View, California 94040 • Phone: (415) 941 -7914 

Telex; 704 969 INTERAX UO 

such as Lotus 1-2-3, games, or word 
processors, making the mouse but­
tons do what you'd want them to do 
in that particular context. This 
deserves a bit more thought; more 
next month. The bottom line is I like 
the Logimouse quite a lot. 

That's a bit of a surprise, because 
I didn't think I'd like mice all that 
much. There are two generic prob­
lems with mice: (1) you need a 
clean, flat surface near the keyboard, 
and (2) you have to take your hands 
off the keys to use the mouse. 

Number (1) is a problem in Chaos 
Manor; there are no clean, flat sur­
faces of any size, near the keyboard 
or away from it. It's a law of nature: 
a flat surface collects papers. As for 
(2), taking your hands off the key­
board can be a nuisance, but not 
when you've written the text and 
merely want to edit. 

I do wonder: why hasn't someone 
developed a keyboard with a small 
thumb ball along one edge? You 
could move your hand to the thumb 
ball to drive the cursor; and there 
could be two or three buttons, of the 
mouse kind, where your fingers 
naturally rest when you've put your 
hand on the thumb ball. l'd sure like 
a keyboard like that. .. 

Coming Attractions 
At present our PC is in need of ex­

pansion cards and the like, all of 
which we intend to add, after which 
comes a full report. I've also had a 
call from Steve Garcia about his won­
derfuJ new Quicksilver card and pro­
gram; he's sending me one Real Soon 
Now, as soon as there's one available. 
As I said last month, Steve's card is 
the first thing one ought to add to an 
IBM PC, and I don't say that because 
Steve's a friend and colleague; it's a 
brilliant idea that makes your IBM PC 
into a new- and much faster-ma­
chine. More on that when I have a 
test model. 

The Eagle Flies Again 
We love our Eagle 1600. We truly 

do. It's faster than the IBM PC, and 
the keyboard is laid out better. It has 
a nice screen. The microprocessor 
chip is an 8086, which gets data 16 
bits at a time. Compare this to the 
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The Complete Application Development System 

With Features You Most Desire 


Unequaled power with extreme ease of use 

Is Easy to Use: 
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:ully menu driven to remove the 
1uesswork. 
:un use of function keys with 
he assignments always 
Usplayed. All cursor movement 
ind editing functions on the 
.eyboard are supported. 
•rovldes ruu color suppqrt and 
.creen style customization. 

System Features: 

' list of users can be kept, with 

1aaswords and security levels. 


"he print style Is customizable. 


>ata can be Interchanged with 

nalnframe computers, other 

lata bases or spreadsheet pro­
1rams. 

lata base back-up and restore 

unctions are Integrated to 

educe errors. 


"'ystem qulrements: 

~vallable on the IBM-PC, DEC 

~alnbow, WangfTI Protession­

ll, Victor 9000, etc. COmpatlble 

ivlth MS-DOS and CPM/86. 


;upports floppy or hard disk 
jrives. 

Viy popular printer can be op­

lonally supported. 


Inventory Control 
Personnel Management 
Job Accounting 
Mailing List 
Circle 288 on Inquiry card. 

LAY OUT 
THE FORMS 

ENTER 
THE DATA 

SELECT 
REPORT/ 
TRANSACTION 
AEOUtAEMENTS 

LAY OUT 
REPORT 
FORMATS 

EN"fEA 
OPTIONAL 
REPORT/ 
TRANSACTION 
DATA 

LAY OUT 
MENUS 

lllt.ATION"\. 
DATA &MIE 
'-fANAOEI' 

reate your DATAE 


FOAMS 

RECORDS 

REPORT/ 

TRANSACTION 


DEFINITIONS 


REPORTS 

MENUS 

E Ap lications: 
Accounting Medic.al Office Systems 
Order Processing Real Estate 
Market Analysis Agriculture 
Financial Porttollo Distribution Management 

It Provides 
A Complete Range of Features: 

lay out form& on the screen. Define 
data-entry flelds anywhere using: 8 
fleld types; table look-ups; oalcula· 
lions; range checks; choice fields; 
defaults. Revise your forms simply. 
Easy, fast and accurate data-entry. 
View and update your records In the 
same simple manner. 

Define reports/transactions using 
the unique Engllsh·llke, optionally 
menu driven query language. Access 
data from al I your flies; select 
records any number of ways; group 
/sort on any number of levels, per­
form oalculetlons, obtain subtotals, 
totals and statlstlcal summarle& . 
Delete/update selected records. 
Post Information between flies . 
Use system defined/custom report 
formats. Create malllng labels/form 
letters. Use pre-printed forms. 
To format a report complete with te><t, 
jjata, and graphs; use the optional 
WORDEASE™ word-processor or the 
GFIAPHEAseTM graphics facility. 

Display or print the report output, or · 
take It to your spreadsheet, word pro­
cessing, or graphics programs. 

Organize the access to your forms 
and reports by setting up your own 
menus. 

· Large data bases: 64K records 

/tile; 255 fields/record; 255 

charfffeld; any number of In· 

deces/file. Relate any number 

of files wllh this multi-user 

relational DBMS. Speedy ac­

cess: B-Tree indices; cache 

memory; delayedwrltes. 


Soclal Sciences 
Blbiography 
Library Management 
School Records 

'/ 

I ' I SEE \ 
I US AT \ 

SOFTCON I 
305 Bic Drive • Milford, CT 06460 #A761 I 

Software Solutions, Inc. 
\ 

(203) 877·9268 	• (800) 243-5123 • Telex 703972 
Contact your dealer or call directly. 

'' /' ----- / 

http:hl'.f1�.11


Circle 291 on 1n ul card. 

PUZZLED 

ABOUT 


EMULATORS? 


SMART ERM™ 
is the piece you need! 

Thousa 
users find 
emulatora 
multip1e setup 
''smart" sottke,. 
and command flt 
online help screens, 
full printer support, 
powerful ASCII and 
and binary file transfer ipclu 
an ''error-free" mode. 
Combined with a complete manual, 
reference card, keytop chart, and 
unllmiled telephone suppor1, these 
features make SMARTERM unmatched! 

Call NOW for ore information. 

Ali-.llAIU• •hnwgft ,au; loea.I AOllW• ,. dH'9r 
or dtnH:tly ltom: 

======P ersoft 
= = Inc. 

2740 Ski Lane 
Madison, WI 53713 {608) 273·6000 

Software for Professionals ... 
by Professionals 

·on Vovr moinochmmo mon~tor usmg •he new 
SuperVoslon• boatel! Ask !lboul oor SJ)llCiBI bo~r~ ptlte> 
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IBM PC's 8088, which only gets 8 bits 
a shot. When we all go to concurrent 
operating systems-as we will- each 
of the four tasks and an 8086 system 
will run faster than the same job by 
itself on the PC's 8088. 

The Eagle has on-board sockets for 
512K bytes of memory and capabil­
ity for multiple users. It also has eight 
expansion slots, same as the IBM PC 
XT. There's an optional bullt-in 
10-megabyte hard disk. 

It also has the lousiest documenta­
tion this side of the junkyard. 

Marty Massaglia is programming 
the Inferno game (by Larry Niven 
and Jerry Poumelle) in Pascal .l\IIT +86 
on PC-DOS. There came time to 
bring some of his results home. 

The Eagle has one Winchester hard 
disk and one floppy disk. As every­
one knows, floppy disks come in a 
number of formats and flavors . The 
IBM, for example, has floppy disks 
with 40 tracks per side. So does the 
Zenith Z-100, which is what I in­
tended to test Marty's game software 
with. The Eagle's floppy has 80 
tracks. Now BO-track disk drives can 
read and write to 40-track disks; thus 
we formatted a disk in the Z-100 and 
copied the files from the Eagle's hard 
disk onto the Zenith 40-track disk. 

The Zenith couJdn't read the files . 
It read the directory, all right, and it 
read some of the files, but we kept 
getting read errors. 

Call Eagle. New discovery. 
Sengle has the ability to format 

40-track disks in its 80-track drives. 
You merely use the Ji option when 
you give it the FORMAT command. 
This is known as an undocumented 
feature. It's about the tenth undocu­
mented feature we've discovered for 
the Eagle. When we let the Eagle for­
mat its own 40-track disks, all worked 
fine, and the Zenith and the PC can 
read them without difficulty. Sigh. 

We're beginning to wonder iI 
there's anything the Eagle won't do, 
if you can just figure out how to do 
it. I mean, surely it's obvious that you 
use the /i option to format 40-track 
disks? Surely there's no need to docu­
ment something so obvious? 

Flash: I read the above to Eagle's 
Product Manager. The Ii stands for 
IBM; he discovered it by accident one 

day when the engineers were out to 
lunch and he wanted to format a disk 
to get programs off an IBM PC. It 
turns out there are a number of ''I" 
options in the Eagle. None are docu­
mented. 

I like the E<~gle a lot, and we are col­
lecting notes for the revised manual; 
it's a great machine, but wow! does 
it have lousy documents. Fortunate­
ly, Eagle is working hard to remedy 
that. Stuart LeVine, senior scientist in 
the company's Advanced Technology 
Group recently called to say that 
Eagle is completely revising its tech­
nical manuals. It also has DOS 2.0, 
which we haven't yet tried but we're 
getting to now. Its documents explain 
most of the 1600's hidden features . 

Pascal Speed 
Gene Allen of Newport Beach, 

California, offers the following Pascal 
MT+ program: 

Program WORK; 

VAR 


N : INTEGER; 

BEGIN (*WORK*); 


FOR N : = 1 1D 100 

DO WRITELN (1.0:3:1); 

END (*WORK*) 

He says, "When compiled and run 
on the Compupro machine under 
CPIM-80 it takes about 3 seconds 
to run. When compiled for PC-DOS 
using the new compiler from Digital 
Research it takes over 45 seconds! 

"True, the IBM is a slower pro­
cessor, but much of the speed dif­
ference comes from the fact that DR 
uses double-precision reals in its PC­
DOS version of MT+ 86. 

'The effect of thls is that those of 
us who used MT + now have pro­
grams that run in abou t 5 minutes 
under CP/M and about an hour 
under pc.oos:' 

He concludes that Pascal MT+ is 
portable, but it is not usable. 

I sent a copy of his letter to Digital 
Research and got a reply from Rick 
Rosenbaum, engineering manager, 
who says, 'The program does indeed 
run slower when compiled under 
PC-DOS. However, the speed dif­
ference is not due to use of Ciouble­
precision reals, as Mr. Allen states, 
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"VISUAL 50 is in a class by itself 
for visual quality; the character set 
is unusually clear and sharp."* 

"The VIS UAL 50 is the mostprom­
ising new terminal to come out so 
far, especially in light ofits price."* 

"~consider this terminal to be 
one of today's bestProducts in Price/
performance, its incorjJorah-On of 
ergonomically desigmd features and 
its broad range offunctionality. "• • 

"MICROSYSTEMS- March 1983 
••THE ERGONOMICS NEWSLEITER-August1!)82 

Meet the 
55 

The VISUAL 50, widely acclaimed 
as the best performing low cost 
terminal in the industry, is a 
tough act to follow. But the 
new VISUAL 55 extends 
its predecessor's per­
formance even further by adding 
12 user-programmable non­
volatile function keys, extended emulation capa-

Feature Comparison Chart * 

ADDS VISUAL TeleVidlo Zenith Wyse
Feature 60 50 925 19 100 

Style 4 4 4 3 5 
· Overall Quality 2 5 3 4 

Keyboard 3 5 2 4 

Rollove</falsa keying 5 5 3 4 4 

VldeoQuaJlty 1 5 4 4 3 


No. ol attribUtes 5 5 5 2 5 
Attribute method 2 5 2 4 2 

Suitability for micros 2 5 3 5 3 

24 39 26 30 27 

List Price $895 695 995 895 995 
-

editing features and selectable bility. Both terminals are 
scrolling regions ("split screen"). code-for-code compatible with the 

Both the VISUAL 50 and Hazeltine Espirit,"' ADDS View­ Both VISUAL terminals are 
VISUAL 55 offer features you point, Lear Siegler ADM3A and UL and CSA listed and exceed 
expect only from the high priced DEC VT52. In addition, the FCC Class A requirements and 
units. For example, the enclosure VISUAL 55 offers emulations of the U.S. Government standards for 
is ergonomically designed and Hazeltine 1500/1510 and VISUAL X-ray emissions. 
can be easily swiveled and tilted 200/210. Menu-driven set-up modes Call or write for full details. 
for maximum operator comfort. in non-volatile memory allow easy 
A detached keyboard, smooth selection of terminal parameters. 
scroll, large 7 x 9 dot matrix And you're not limited to mere 
characters and non-glare screen emulation. Unbiased experts See for you1'9elt 

are only a few of the many human rate the combination of features 
Vlsual Technology Incorporated 

engineering features. offered by the VISUAL 50/55 fam­ 540 Main Street, Tewksbury, MA 01876 
Another distinctive feature of the ily significantly more attractive Telephone (617) 851·5000. Telex 951·539 

VISUAL 50 and VISUAL 55 is their than competitive terminals. Circle 376 on Inquiry card. 



but is due to real 1/0 (input/output] . 
1n fact, if the FOR statement is re ­
placed by 

R: = 1.0; 

FOR N: =l TO 100 DO 


R: =R+l.O; 

WRITELN(R:3:1); 


the program ru ns in Jess than 3 
seconds. Since few people need to do 
repeated 110 like the example Mr. 
Allen gave, we believe the PC-DOS 
implementation of Pascal MT+ is a 
powerful product that allows the 
writing of portable programs." 

Alex, who's very interested in 
Pascal, says they're both right-but 
Pascal MT+ 86 is notoriously slow in 
real IIO, much slower than it ought 
to be. Even with our Eagle, which is 
much faster than an IBM PC, we see 
the poor machine slow down and 
strain when an MT + program causes 
it to write lots of numbers to the 
screen. 

DR's Rosenbaum says, ''We are 
committed to Pascal MT+ and will 
continue development work to pro­

duce faster and more powerful re­
leases of the product.'' 

I sure hope so. We're writing our 
big Inferno game in Pascal MT+ 
largely for the portability between 
PC-DOS and both 8- and 16-bit CP/M 
systems; despite MT+ 's problems, it 
remains our favorite fo r big pro­
grams. We intend to convert the pro­
gram to Modula when Modula stabi­
lizes a bit; of course at the momen t 
there's no Modula for CP/M 2.2 sys­
tems. 

Turbo Pascal 
There's a new Pascal out that we 

haven't had much time with, but 
what we have seen, we like. 

Turbo Pascal, by Borland Interna­
tional, comes close to what I think 
the computer industry is headed for: 
well documented, standard, plenty 
of good features, and a reasonable 
price. 

Well, almost reasonable. 
That is: Borland advertises Turbo 

Pascal for $49.95, and indeed will 
send you the compiler and a!J the 
document for it; but in the fine print 

of their license agreement it turns out 
you don' t rea11y own the compiler, 
and you cannot either seU or even 
give away programs compiled with it 
unless you buy an additional license 
from Borland. 

My first reaction on reading this 
was to ignore the product. What 
need have we of a compiler that 
you're not only supposed to confine 
to a single machine, but whose out­
put programs can be run only on the 
original machine? Both Microsoft and 
Digital Research trjed that nonsense. 
Digital gave it up completely, and 
Microsoft mostly did . A fine product 
Turbo Pascal might be, but using it 
wouJd be a solitary vice. 

I called Borland's preside nt , 
Phillipe Kahn . His story is that Tur­
bo Pascal is the cat's whisker , best 
thing to come down the pike in years, 
much better than Pascal MT +, which 
costs $600. Borland is a small com· 
pany that needs money and wants to 
seU at a low cost, but houldn't the 
company get something for its e_f­
forts? Anyway, you can use Turbo 
Pascal for yourself for only $49.95, but 

JUKI 6100 

LETTER QUALITY PRINTER 
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Our new Optimizing =CBS™ C 
Compiler controls 
Charlie••• 

Like a Puppet 
on a String! 
Take control of Char11e with 
oor new Optlmlzlng = C86™ 
C Compller...now avallable 
for the IBM PC·OOS and the 
MS· DOS operating systems. 

• Faster/lighter code 
• Standard object module format 
• Compile time switch tor big machine addressing 
• Compile lime switch to produce in-line 8087 code 
• Increased performance lor our IJO l;brary 
• MS·DOS version 2.00 110 library 
• E)(panded manual with numerous e amples 
• L1brarran lor maintenance o! MS-DOS llbranes 
• Opuonal assembly source output 

The C86 Compiler Diskette and Manual are stlll 
only $395.. See your local dealer or call Computer 
Innovations for lnfonnatlon or to order. 
Price• " ul>)l!Ct to changn wlll>0u1 notice. 

II
Computet lnno•allons 11They Say It All .•• 
980 Shrewsbu•v Avenue 
Suite J .5Q4 We Do It All!'' 
Tinton Falls. N.J . 07724 

(201\ 542-5920 


C86 15 a trademm or Compute• IMovauons l"c C?M ·!l6 ano Ml'M ·B aH• 
trail ma••g ol D1g11at Re~~o•cn MS·DOS 1s a traoema•k ot M1c rosolt 
PC DOS 15. a 1r11demar1< or 1n1e• .,alo0.,a1 Bus•.,e5S Macn.r•es 
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Instant one-button color printing. 

COPY 

Press here. 

It's just that easy! Any time you want to print what's on your 
Apple's screen just hit the copy button on your Transtar 315 
color pr inter with our PICS card installed, and it's done! No 
specia l programming, no lengthy code sequences, no need to 
exit your program! Just press the button and it prints! 

By adding the optional PICS card to your $599 Transtar 315 
color printer, you've opened up a whole new world of easy color 
printing. For the first time ever, our PICS paralle l inte rface card 
enables you to screendump virtually any program -· graphics, 
charts, games -- even copy-protected software! Specially design· 
ed only tor the Apple 11 , 11+, I le, and Franklin computers, the 
Transtar 315 Pl CS card does the work of a paralle l card and a 
lot more and costs only $119.95. 

At the push of a button, Transtar's innovative new 4-color dia­
gonal ribbon will print up to 7 colors and more than 30 shades 
in a single pass. 

The 315 is precision-built to exacting standards by Seikosha, 
the most experienced company of the famous Seiko group-­
recogn ized worldwide for qual ity and dependability. In fact, 
one of the nicest things about Transtar's 6-month warranty 
on parts and labor is that you'll probably never use it! 

Innovative, inexpensive, dependable, easy : the Transtar 315. 
Color printing has never looked so good! 

Only$599. 

Transtar 
A Vivitar. Computer Product 
P.O. Box C-96975, Bellevue, WA 98009 BYTE l'<'bruuy 1984 121 

· 91cs ui d\ ,if'° curirt-nllv .avo-rliblu tOI' Ap pl.cs .lnd Fr• n'kr"u .. 
PICS Cilld' IOI o4het comQ\1 1~•$ w ill bt: ~vJ:Jlabk 111 11\e Pulure. 
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commercial users should pay more. 
"How much more?" I asked. I still 

wasn't much enthused. 
However, it turns out not to be a lot 

more. Borland only wants another 
$100 for what amounts to an 
unlimited license. Thus the true price 
of Turbo Pascal (for those who intend 
to sell or give away their programs or 
to run programs compiled with it on 
any machine other than the one they 
bought the compiler for) is $149.95. 

My first impression of Turbo is that 
it's probably worth $149.95. It looks 
to do everything MT+ with the Speed 
Progmmming Package does, and maybe 
even do it faster and better. 

It comes with a built-in editor, 
much like the MT + Speed Package 
or UCSD Pascal. There are lots of util­
ities. It generates native code, like 
Pascal MT + , not p-code like JRT 
Pascal and UCSD Pascal; but unlike 
Pascal MT+, there are trace debug­
ger capabilities that let you find the 
source code that produced a run-time 
error. 

The document is a printed book 
and is quite complete, much more 

than adequate provided that you're 
not trying to learn Pascal from it. The 
book is certainly no tutorial intro to 
the language- although Mr. Kahn 
promises a tutorial Real Soon Now. 
It hardly matters; at that price you 
don't expect a tutorial. Get Alex 
Pournelle's Pascal Intro and a couple 
of good books, and you'll still be 
around $100 for a good learning pack­
age (unless you intend to sell or give 
away your programs) . 

Meanwhile, I find myself impaled 
on a real dilemma. 

First: I want to encourage outfits 
like Borland . I think software is 
priced far too high . Heck, I'd con­
s ider a good Pascal compiler for $150 
to be a step in the right direction. 
Why, then, am I upset if Borland of­
fers the exact same compiler for 
$49.95 on condition that you don't sell 
or give away programs developed 
with it? 

Because it's a tax on honesty. Sup­
pose I buy Turbo Pascal for $49.95, 
like it a lot, and write a good utility 
program with it. My friends like my 
program and want copies. 

I now have two choices: be a liar, 
or pay $100. Maybe I like Turbo Pascal 
so much that 111 pay the $100 out of 
gratitude; I understand there are 
customers who have. On the other 
hand, a lot of people are going to say 
to hell with it, and how is Borland 
going to enforce its "agreement''? I 
doubt Borland can, and suspect it 
won't try. 

Anyway: my original intent was to 
see how hard it would be for Marty 
Massaglia to translate our Inferno 
game from MT + to Turbo Pascal, but 
l was scared off by the licensing 
agreement . Now that l know a "no 
string:;" agreement is only another 
$100, I1J reconsider. I'd think that a 
fair test of Turbo. 

Meanwhile, Phillipe Kahn of Bor­
land promises that upcoming re­
leases of Turbo will include source 
code to a bunch of useful programs 
including a spreadsheet. Borland in­
tends to get into the Pascal market in 
a big way, and I very much like that 
attitude. I'd like to see the company 
succeed; it's about time compiler 
prices came down to something 

------------------------- ------. reasonable. 

• 
Compiles with the New 83-Standard 

GRAPHICS• GAMES• COMMUNICATIONS• ROBOTICS 

DATA ACQUISITION• PROCESS CONTROL 


FORTH: FOR Z.fWID, 086, , 

• FORTH programs are Instantly 
portable across the four most popular 
microprocessors. 
• FORTH is In teractive and conver­
sa lional, bul 20 times taster than 
BASIC_ 
• FORTH programs are highly struc· 
lured, modular. easy to maintain. 
• FORTH affords direct cont rol over 
all interrupts, memory locations, and 
i/o ports . 
• FORTH allows ful l access to DOS 
tiles and functions. 
• FORTH application programs can 

be compiled into turnkey COM files 
and distributed with no license fee. 
• FORTH Cross Compilers are 
available for ROM 'ed or disk based ap· 
pllcations on most microprocessors. 
Tra<1emat ks IBM, lnt&matlo"81 Buslness Maclilnes 
Corp .. CPIM. Oiqltal fleseareh Inc . PClforlh + an<I 
PC/GEN. Laboratory Microsystems. Inc. 

FORTH Appllcatlon Development Systems 
include Interpreter/complier wi th vlrtUat memory 
management and multi-tasking, assembler, luU 
screen editor. decompHer. ut lilies. and 130 + 
page manual, Standard random access fi1es 
used for screen sto rage, ex tensions provided for 
access to an ope1ating system functions. 
Z·80 FORTH 101 CPIM 2.2 or MPIM II, $50.00: 
8080 FORTH lor CPIM 2.2 or MP/M II , 50.00: 
8086 FORTH for CPIM-86 or MS-DOS, S100.00: 
PC/FORTH lor PC·DOS, CPIM·66. or CCPM, 
$100.00; 88000 FORTH for CPIM.£81<, S250.00. 
FORTH+ Syatama are 32 bit lmplementaUons 
that allow creation of prog rams as large as 1 
megabyte. The entire memory address space or 
the 66000 or 8006/BS Is supported directly 

PC FORTH + S250.00 
8086 FORTH + for CPIM·66 01 MS-DOS 'S250.00 
68000 FORTH+ forCPIM-68K S400.00 

Exlenslon Packages available Include· soll­
ware floating point, cross compilers, INTEL 
8087 support , AMO 951 1support aelvanced col · 
or graphics, custom character sets, sym1>011c 
debugger. tel~omrnunicahons . cross reference 
utility, B-lree file manager. Write /or brochure 

l!!/J Laboratory Micro ystems lncorpor t d [8•]4147 Beethoven Scree/, Los Angeles. CA 90066 
Phone credit card orders to (213} 306·7412 
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There's Value for You ... 
I have acquired Evolving Technol­

ogy Company's "Disk Doubler," 
which is advertised as "a real money 
saver:' For "only $19.95" this gadget 
can "reduce the cost of disk storage 
by 50 percent by allowing the use of 
the back sides of floppy disks for stor­
ing programs and data." 

What you get for $19.95 is: 

1. a one-hole puncher (Wool­
worth's, $0.95) 

2. a grease pencil that makes white 
marks ($0.95 at most) 

3. a heavy plastic template ($0.25) 
4. a sheet of instructions ($0.10) 
5. a "happy face" slip of cardboard 

($0.005) 

Total value of materials, certainly 
less than $2.50. However, that's not 
the real problem with this "money 
saver:' The real cost will come if you 
use it. 

So far as I know, all floppy disks 
have magnetic media on both sides 
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of the disk. Many disk manufacturers 
test both sides of every disk. If both 
sides pass quality-control inspection, 
the djsk is sold as "double-sided/' 
and the code holes are punched in 
the jacket accordingly. If one side fails 
the tests, the disk is marketed as 
single-sided. If both sides fail, the 
disk is either scrapped, or marketed 
to a discount disk outfit, which puts 
it through less stringent tests. 

Consequently, there's no guarantee 
at all that the "other" side of your 
disk is usable-or worse, that it won't 
fail catastrophically. By Murphy's 
laws, that disk will fail when it con­
tains the only copy of something ex­
tremely valuable. 

Ezekial, my late friend who hap­
pened to be a Z80 computer, had 
only one failure in his first couple of 
years. We eventually traced that 
failure to cheap disks: one had ac­
tually Jet media rub off on the disk­
drive head. That crashed the drive, 
but not when the el cheapo disk was 
in it. Oh, no. It crashed when I was 
saving some original text. Even 
Tony's bulletproof software couldn't 

save that particular chapter. More­
over, it kept crashing, and it took 
some severe scrubbing with alcohol 
to get the gubbage off and make the 
drive reliable again . 

Since that time, I've been pretty 
careful about what kind of disks go 
into my machines. By staying with 
high-quality d]sks like Dysan, I pro­
tect the disk heads from wear. Most 
important, though, I protect my data. 

All in all, using the back sides of 
single-sided disks seems to me a 
good way to invite trouble. It might 
work, and save a few tens of dollars, 
but mark my words, there'll come a 
time when you regret it . 

Crashing Shirley 
One of the hits of the CP/M East 

show last month (October, 1983) was 
Bill Godbout's (of Compupro) multi­
user machine. It has some kind of of­
ficial name, but I first heard of it 
under the code name "Shirley;' and 
that's what I remember it by. 

Shirley is a business machine. It 
runs CP/M 8116; that is, there are both 
8-bit and 16-bit processors aboard, 

and you don't have to tell the system 
whether you want to run CP/M 2.2 
or CP/M-86; Shirley's smart enough 
to figure it out once you invoke the 
program. 

111 have more about Shirley after I 
get mine; it's more than just possible 
that we'll set her up as the master 
writing machine here, and no, 
haven't given up my notions about 
distributed processing and "one user, 
one CPU." Shirley has a separate 
microprocessor ("brain'') chip for 
every user as well as a master brain 
to do traffic management and give all 
four users access to the hard disk; but 
back to my story. 

Godbout had Shirley set up for 
CPIM East. It was my first chance to 
play with it. Godbout didn't have 
Write, my favorite text editor, run­
ning yet, but he did have Wordstar, 
so that's what I called up to play 
with . There was only one trouble: 
Wordstar does a lot of disk accesses 
(to get all those pesky messages and 
translate all those multiple-stroke 
commands), and every time there 
was a disk access, Shirley crashed. 

S~"DISK CONTROLLER 

KEY FEATURES • Self- diagnostic capability 
• 	Full sector buffering Automatic sector alternation 
• Logical 	sector addressing for the diffective sectors 

MulUple sector. cylinder operation • Automatic Error Retry 
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...by ye.sterday's decisions? 

Concurrent's cBASIC Com­
piler transports your applica­
tions to the newer and more 
powerful 16-bit computers. 
And the cost is only $495. 

Concurrent also specializes in 
WICAT 16/32-bit computers and 
related equipment a variety of soft­
ware and consultlng services . 

~· u Concurrent•Mcu·pn.,..,,,..L...J 1870 Madison Road Cin 1nna1o O~ • o ~!>206 
1-600-543-1128 • TELEX 701492 

Compupro tends to ha e loyal em­
ployees; 1 never will forget how the 
staff stayed with the booth in the 
106 + degree temperature of the out­
s ide tents of last year's NCC. The 
overflow tent area quickly became 
known as The. Inferno; a lot of ex­
hibits shut down because the ma­
chines couldn't take it. I got consider­
able comfort from it, though, because 
a duplicate of my Compupro sy tem 
continued to work even though I 
measured the input temperature at 
105 degrees. The staff was wilting 
before the machines were. 

Anyway, when I made Shirley crash 
for about the third time, one of Com­
pupro's young women came running 
over in a state of high dudgeon, and 
I abandoned my fun; but it wa 
annoying . A it happened, I was 
cheduled to have dinner with Dr. 

Godbout and his crew that night, and 
we got to discussing what had hap­
pened, and somewhere just after the 
soup it came to Len Ott, Godbout's 
software-development manager. 

"We mixed up Wordstars," he said. 
After that it was easy e nough to see 

what happened . 
Wordstar comes in both 8-bit and 

16-bit version and Shirley can run1 

e ither. Now CP/M 2.2 (8-bit) com­
mand files end with the extension 
.COM, while CP/M-86 (16-bit) com­
mand files end with the extension 
.OvfD, so that's no problem. How­
ever, Wordstar has overlays, lots of 
them, that are called in every time 
you use one of the multiple-stroke 
commands- and the overlays have 
exactly the same names and the ex­
tension .OVR whether they' re for the 
8-bit or the 16-bi t version . 

Somehow in the rnixup of bringing 
the exhibits (with new furniture not 
tried before), both .COM and .CMD 
versions of Wordstar had got on to the 
hard disk, wi th the wrong one first , 
so CP/M 8/16 loaded in the 8-bit com­
mand file-which promptly caJled 
the 16-bit overlays. 

Needless to say, they had that par­
ticular problem fixed before I arrived 
at the show the next morning, and, 
in fact, someone was watching for me 
to drag me over and show me they 
had it working. They'd simply 
eliminated all the 8-bit Wordstar parts 
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from the system, which took care of 
the immediate difficulty. 

The long-term solution is to patch 
16-bit Wordstar so that it wants over­
lays with a .16V extension (or some 
such) . Micropro doesn't tell you how 
to do that, although 1 gather that 
some systems consultants have the 
secret. Len Ott is working on the 
problem for Compupro; meanwhile, 
fair warning to anyone using CP/M 
8/16. Don't mix Wordstar overlays. 

Much Improved ... 
Another thing I collected at CP/M 

East was the new manuals for Word­
star 3.3. 

l recall the first time I ever saw 
Wordstar. It was at a show in Los 
Angeles. Maclean, my late mad 
friend , and I had machines with 
memory-mapped video because Elec­
tric Pencil wouldn't run with a ter­
minal; indeed, the only full -screen 
editor that would work with ter­
minals was Wordmaster, and it didn't 
have word-wrap and other features 
that I wanted fo r creative writing. 

Micropro, the company that 
brought out Wordmaster, introduced 
Wordstar. It was selling it from 
a small, against-the-wall booth, and 
the demonstrator/salesman told 
Maclean, "TI1e documents were writ­
ten by the programmer who wrote the 
program:' 

Wordstar will never be 
my favorite editor, but 

the company has 
steadily improved it, 

and it's certainly more 
than adequate. 

Dan thumbed through the big 
n tebook and said, sadJy, "I can very 
well believe that ." 

We stayed with Electric B ncil, part­
ly because Wordstar would work only 
w ith terminals; it certainly couldn't 
take advantage of our fast-scroJJing 
memory-mapped video djsplays. 
Even if we'd been tempted, though, 

the first Wordstar documents would 
have turned us off. 

However, most of the micro com­
munity wasn't willing (or perhaps 
able) to put in memory-mapp d 
video systems, and Wordstar was for 
several years the best text editor avaU­
able for systems using termina]s. The 
result was that Wordstar very nearly 
becam the micro world's standard 
text editor. It wasn't necessarily the 
favorite editor, but it was a pretty 
good econd best . Everyone knew it, 
and it was available on most systems. 
It was mart to learn it, de pite the 
poor documents. 

Over the years Micropro improved 
Wordstar and improved the do u­
ments, and I'm pleased to report that 
the new documents for Wordstar 3.3 
are not bad. The tutorial i still too 
terse and far too "busy" for my taste, 
but it will serve, and the reference 
manual i quite complete . Word ta r 
will never be my favorite editor 
{they'll never make changes that 
drastic!), but over the years the com­
pany has steadily improved it, and 

-------- ---------- -------------. it's certainly more than adequate. 

•exce • 
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in one elegant software 
system. 
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Interestingly enough, the keyboard 
pictured in the ne\\ Wordstar tutorial 
manual is very much like mine, ex­
cept that it's missing most of the 
special function keys. Has Wordstar 
discovered just how good Archiv 
keyboards are? 

Love That MPI 
I've become involved in publishing. 

That is, my friend and long-time a ­
sociate Jim Baen has talked me int 
a line of "Jerry PoumeUe Present " 
books. One of the first of these will 
be a revised collection of these col­
umns. Other will indude boo k by 
Tony Bove and Cheryl Rhode on 
how to use CPIM and word pr ce ­
sors and uch, an authoritative guide 
to the IBM PC, and a tutorial on 
Modula-2. 

I'm editor of record, o I contract 
f r these books, and that's greatly in ­
crea ed the paperwork here at Chao 
Manor. Worse, Jim Baen has his tan­
dard contract on his IBM PC, and 
until a few days ago I didn't have a 
PC. 

I did have Zorro the Zenith Z-100, 
which in many ways is a better 
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machine, and the MPI 150G dot­
matrix printer, which is faster than 
the letter-quality Diablo and NEC 
printers, and plenty good enough 
quality for contracts and business 
documents. 

We set up Zorro out in the auxiliary 
office where the whole staff as well 
as the kids can get at h.im, and de­
mand has picked up a lot-so much 
so that people were chafing to get the 
printing done so they could get back 
to work. 

MPI came to the rescue. That's one 
great little printer. The MPI ("The 
Printer People") troops sent an up­
date board for the 15DG. lt was sim­
ple to install, and it loads the printer 
with 68K bytes of memory. Now 
when we want to print a contract, we 
do just as we always did, but when 
Zorro has sent the entire file over to 
the MPT150G, we can start editing 
something else while the printer con­
tinues its work. 

The time saved is quite significant. 
It's even more significant when we're 
printing Write files; it seems that 
Wordstar takes quite a long time to go 
through the text files and do all the 
necessary formatting . The MPI 
printer is so fast that it can nearly 
keep up with Wordstar! However, for 
Write, program listings, and all the 
myriad details that one uses a printer 
for, having that memory is little short 
of wonderful. 

I know there are various boxes of 
memory that sit between the com­
puter and the printer, and I've always 
been tempted to get one, but I never 
have. I suppose one reason is that 
early on MacLean set me up with a 
"spooler," whkh is something a bit 
different; the spooler, or at least the 
one rhad, is a software timesharing 
system that Jet the computer print 
during pau.ses when nothing else 
was happening. It almost drove me 
mad. 

he printer was in the other room, 
but I could hear it. Whenever I'd 
pause for thought, the pr.inter would 
start; as soon as I hit a key, it would 
stop. All pretense of creative thought 
went out the window, and I had that 
damed spooler erased from all my 
disks so I'd never be tempted to use 
it again. 

That somehow convinced me T 
didn't want printing going on when 
I was working. Then, later, I got a ec­
ond machine and hooked it to the 
printer, and that became the primary 
printout system, and I found I could 
work while the printer was going in 
the other room, so long as it worked 
steadily and didn't depend on what 
I was doing at the ti.me. It's only been 
recently that I find I •..vish I had ac­
cess to the second machine while it's 
printing; and our experience with the 

.Z-100 and the MPl's magic memory 
has been so pleasant that l guess 111 
start looking for a box to connect be­
tween the Compupro Dual Processor 
and the NEC 7710 Spinwriter. 

Meanwhile, if you want a good dot­
matrix printer, let me recommend the 
MPJ. We also have its little brother, 
the MPl 99, which is destined to b e 
attached to the IBM PC as soon as we 
get either a parallel-output board for 
the PC or the serial-interface adapter 
cable for the MPl 99. 

The Ultimate Language? 
Buz Overbeck of Garland, Texas, 

has evidently been following my lan­
guage debate articles and has 
decided to solve the problem once 
and for all. He sent me the specifica­
tions for the new language DeSade, 
which he thinks should come out of 
the closet. 

According to Overbeck, DeSade "is 
perfectly suited for brute-force appli­
cations, slow and dirty program­
ming, the crunching of numbers, and 
hacking in general." Some of the pre­
viously defined functions are STRIP 
(X$), which removes everythJng; 
FLOG(X), which returns the floating­
point logarithm; SLASH(X), which 
returns the integer portion of X; 
MAIM(X), which returns nothlng; 
and SIN(X), which restores X to its 
original illegal value. Alas, l can\ 
really do justice to DeSade and its 
library function Libertine- at least 
not 	in a family-type magazine like 
BYTE. Perhaps that's just as well. 

That Won't Work ... 
No one has yet deciphered my 

secret message encrypted in Charlie 
Merrit's public-key encryption sys­
tem. I know for a fact that some 
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617 N. Sconsdole Rood. Suite 0. Scottsdale, Arizona 85257 

::=::: (602) 941-5856 El 
Coll 8-5 Mon.-Fri. 

We pom-t:lpo1e In orblt10lt0f'I f.01 b1Jsfnoi> ond e:us.rom~n JhlOu"jlh 1he Dene ' 
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pretty bright people using fairly large 
machines took a stab at it; so perhaps 
it's reasonable to cond ude that Mer­
rit's program works as advertised. 

For those wh o came in late, public­
key encryption systems have two 
keys. One is published, and anyone 
can use it to encode a message. How­
ever, once the message is encrypted, 
it can't be decoded except with the 
other, secret key. This means that you 
can give your friends the means to 
send you secret messages tha t only 
you can read. 

About a year ago, I encoded my 
Vita (whose plain text is known) and 
a "secret" message 1 made up and 
published both messages and the en­
cryption key, with the stipu1ation that 
f'd have a reward for the first person 
to send me the p lain text of the mes­
sage. I made it available in my files 
at 1vfIT Mt and advertised my offer 
not only in BYTE but on other large 
electronic networks. (MIT MC is one 
of the larger machines at the 
Massachusetts Institute of 
Technology. That's where my elec­
tronic mailbox is located.) 

No one ha it yet. There have been 
a couple of noble tries; one chap tried 
to d isassemble Merrit's program in 
h opes of figuring out how 01arlie 
did it. That didn't work, because the 
encryption a1gorithm is no secret: it 
involve factoring very large num­
bers. 

Public-key encryption 
systems have two keys: 

one is published and 
anyone can use it, the 

other is secret. 

Another try is from Mr. Bu ttery in 
Australia, who used p ycb logy: he 
figured out that I'd simply encrypted 
the original offer of a reward. Alas, 
that's not the answer. I've actually 
forgotten the plain text of my mes­
sage (T do have it written down) . It 
breaks into a grammatical but mean­
ingless English sentence; there's no 
point in hying psychoanalysis. 

I'm beginning to believe Charlie 
Merrit has actuaJJy produced a near­

ly W1breakable code that we can use 
on our micro ystems. That has some 
in teresting implication 

More Mail ... 
Alas, another 21 pounds of mail (a 

weighed by UPS) arrived today; 
that's a week1s supply. It's physically 
impossible for me to answer it ail; l 
do read every bit of it (so far) 1 and 
much of it is very informative; it's as 
if I had my own inteUigence service 
out there. Thanks. 

One of my most informative corre­
spondents is Paul Chi holm of ew 
Jersey. He says, ''I'm writing th is witli 
Spellbinder, a.k.a. Word/125. Boy, is 
this thing modal! I'm used to input 
mode and command mode, but this 
'edit' vs. command mode stuff i no 
fun at all." 

Coincidentally, there is a furious 
debate going in the ''Editor People" 
mailing list on one of the nets 1 fre­
quent. It concerns "modal" versus 
"modeless" editors. 

All the eclitors l use have "modes." 
Write, for example, has "insert'' and 
"strike.over" modes; you toggle be-

For years 
people hm 

extended Pas&11J so they 
could pack In more and more 

large programs. Bui that's like 
extendlng aVolkswagen to carry cows. 

II. mighl gel the job done. but wouldn 't 
something else work heller? 

NicklausWirth. lhe creator of Pascal. has aheller 
solution. Modula-2. Nol another u1ension. anew Ian· 
guage. Modula-2 gi~es you all the simple elegance lhal 
made Pascal the most popular language ol lhe las! 
decade. Yet wilh even more power and llexibility. And 
it's easy. Uyou know Pascal, within hours you can be 
wriling programs in Modula-2. 

LOGITECH 


Only Logitech's Modula-2186 srstem Ian exact and 
complete implemontalfon ol Wlrth 's Modula-2) translates 
diraclly into high-speed nal iwe code for PC·DOS'", 
MS·DOS™and CP/M·86"'. 

No other system speeds your Modula programs 
along faster than this native code compiler. And our 
high -Je~e l . symbolic debugger ensures vour prograITTs 
arrive in flawless running condflion. Mulli-levet omlays. 
8087 support RDMabte code, and alull library ol 
standard modules make Modula ·.2/86 the perfect system 
for every prolmlonal applicalion. 

Move up to Modula·2/86. The professional sollware 
development system. Altar all , rou wouldn 'I carry cows 
in a Volkswagen. 
PC·CCS 111 TM al IBM. MS· DOS IJ • Tiil o1 llllu•IDll, 
CPIM·9~ is 1 TM al Digl1•1 Rlu~rch . 

165 University Avenue, Palo Alto. CA 9430l 
415 -326 . 3885 
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Your troubles are over! 


THERE'S A NEW STAR~ 

IN WORD PROCESSING 


ANYONE FAMILIAR WITH WordSta CAN 

USE NewWard '/MergePrlnt IMMEDIATELY, AND 

ENJOY SUPERIOR PERFORMANCE AND EASIER 


INTERACTION-AT ABOUT ONE-THIRD 

THE COST OF WordStar®/MailMerge 


NewWord makes it easy for you to turn to uncompli­
cated, efficient word processing . Now you can get let­
ter perfect, professional-looking documents without a 
great deal of sacrifice. 

The proof of NewWord's superior performance is in the 
printout. With dot matrix printers, NewWord is excep­
tional , supporting every advanced capability including 
microjustification, variable line height/character width, 
and alternate pitches on the same line. 

NewWord 's full range of features are what you'd 
expect to find only on the most expensive word pro­
cessors. NewWord also gives you such advanced 
features as unerase deleted text , find a specific page in 
a document, and multiple-line headers and footers. Its 
versatility includes automatically changing ruler lines, 
on-screen display of boldfacing and underlining, and 
automatic indentation for programming . 

Yet, for all its sophistication, NewWord is simple to use. 
There are no complicated codes to memorize. On-screen 
menus of functions let you work effortlessly. 

And if you're familiar with WordStar, you'll be able to 
write faster and more effectively immediately. NewWord 
is entirely compatible with WordStar-key stroke, com­
mand and file compatible. Even third party programs, 
video train ing and books. · 

NewWord comes with a complete user manual, includ­
ing: an Installation guide to personalize NewWord, a Do­
lt-Yourself tutorial , an Encyclopedia of facts explained 
with numerous examples, and a handy Pocket Reference 
of commands. 

We provide direct te lephone support to NewWord 
users and dealers. A third party toll-free support service 
is also available as an option . 

Perhaps the best thing about NewWord is that at 
$249.00, NewWord costs less than programs featuring 
far fewer capabilities. And with merge print included, 
NewWord is an outstanding value. 

Let a New Star work for you . 
Call us today, to/I-free 

800-832-2244 
(In California, call 800-732-2311) 

~ ROCKY MOUNTAIN 
/ . "-soFTWARESYSTEMS 

1280-C NEWELL AVE ., SUITE 1001 ; WALNUT CREEK. CA 94596 
W:;Jn;tSlar :.rtd M• UMllfgO are regls~eren t~ldiSmarli.!I ol Mw:roPro lnternatlonaL Inc. 
NowWord lll'td NeiM;Ult are uedemaJh oC Na.vst.a, SoltWBre. I~ 



Looking for a grea. t deal on 
business software? 

CHECK OUT ALL OUR INCREDIBLE 
800­ FTWARE is hard 

to beat. You see, w became 
one of America's largest 
software marketer by offer­
ing greal prjces-and a 
Int more. 

Her are some of the 
reasons to pick up the phone 
and pick up a bargain: 

LOW DISCOUNT PRICES. 
Our price are fabulous! 

GeneraUy 40-50% off ug­
gest d list price. How do we 
do it? y buying and selling 
i_n enonnou volume. (Al l 
our program are the very 
lat st v r ion . And wh n 
.. updates" appear. we'll get 
them for you , fast!) 

FAST DELIVERY. 
The key to our quick 

delivery is our giant inven­
tory. We have what you 
want. Now. And we'll rush 
it Lo you like our business 
depends on it. { Recause 
it does.) 

FREE TECHNICAL SUPPORT 
90 HOURS AWEEK! 

That' r ight. We offex full 
technical ·upport at no charge 
what ·oever, s ven days a week. 

ThaL m ans if you have a 
qu stion on unday, at night, or 
during any uf the 90 hour we're 
op •n ·ach week. you can get 
answers. Fa 'l. (J\nd remember, 
our technica l pr duct experts 
a re not order taker , Their only 
job is helping you get the most 
ou t of th prod u -ts we sell. ) 

0 C~uuntily di si.:uunLs a vailabl ~ 

BUSINESS SOFTWARE PRICES: 
WordStar' ' $269 
WordStar\[(J Pro. Pack. $389 
SuperCalc®2 $169 
SuperCalc'-"' 3 $279 
lotus J..2·3 "' CAll 
dBase II'" $399 
Quickcode '" $199 
Crosstalk'~ $119 
Ea.syWriter II System.... $199 
1.U.S. Accounting '~ $299/mod 
Norton Utilities'" $59 
Perfect link"' $119 
Multiplan"' $189 
4..point Graphics"' $129 
Hayes SmartModems'"' CALL 
Memorex'~ or Maxell'" Diskettes CALL 

WE ALSO CARRY sonWARE FROM: 
Ashton -Tate, Aspen, ATI, CDEX, Digital 
Researc:h , Fox & Geller, IMSI, 1.U.S.,Life­
tree, MicroPro, Microsoft, Peac:htree, 
Perfe ct, Software Publishers, Sorcim, 
VisiCorp and much, much more! 

~~ 

CUSTOMERS TELL 
OUR STORY BEST. 

·· r very much appreciate your 
h elpfuln ~s and speed in filling 
my orde1·. Rar Jy today do I have 
the opportunity to deal with a 
firm which show uch a high 

degree of profe sional abi!ity. " 
Joe Neil, Lihue, HA 

" Thank you very much for 
I.he very prompt ·ervic 
you gave me. I would be 
deligl1ted to do business 
with you anytime in the 
future that you have some­
thing I need.' 

William Dres her, 
Laning, MI 

RELIABILITY 
AND REPUTATION. 

Wh en you buy from us, 
you'r in good company. You 
see, some of our best 
custo mers are Ame1·iea's 
biggest corporation . Like 
lBM, Chevron, H wlett­
Packard, G.E., Price 
Waterhouse and Honeywell. 

They order from us 
because they know we're 
not running our business 
from a phone booth (we 
have a million dollar 
inventory!). And b cause 
we offer extra discounts 
on q uantity orders and 
othe1· special services for 

our National Accounts 
customers . 

Also. we fu]]y 
g uarantee every 

product we sell 
againstdefects. Thafs how 
we earned our membership 
in therespected ~ 
Direct Mail Market· 
ing Association. · 

800 SOFTWARE IS READY 
TO SERVE YOU. 

TO ORDER CALL TOLL·FREE 
800·227·4587or 415·644·3611 

0 ' ull for hipping ha ri.:es , other I w 
softw nrc prices or for u free •atii lu it. 

D Pricesmnychnng& 
D ln1.ernotional den iers and orders 

w lcome: Tl~LEX #7 174;1 
00-SOFTWARJ<: UD. 

Write: 8CMJ.SOFTWARE 
940 Dwight Way, Berkeley, CA 94710 

Circle 5 on Inquiry card. 

throui!h uur utiunnl 
ec·ounts Prog-rn m. 

0 Purchase orders a cl'epled. Plen sc (ioo-soFTWARE)
rnll in ndva n "l'. 

D Pnimpt U.P.s. or F d 'm l ~ l•: xµn.~ss s hiµµirig- . 
0 Ov1•rnil{ ht dc livf' ry avuilubl t'. ~ 
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tween them with a single keystroke. 
I happen to like the strikeover mode 
as the normal one; text editors based 
on MIT's Emacs tend to use the op­
posite philosophy. The important 
thing, though, is to get quickly from 
one to the other, and to have a way 
to tell which one you're in. (In most 
text editors there's a status line that 
tells you; in Write the cursor changes 
shape.) 

Write also has a command mode, 
a print mode, and a find/replace 
mode. In every case there's a 
dramatic on-screen change; you're in 
no doubt about which "mode" you're 
in. On the other hand, you don't 
have to leave the "text" mode for 
most text operations, which are ac­
complished with single keystrokes. 

Thus, although Write has "modes;' 
it tends toward the "modeless" end 
of the spectrum. By contrast, con­
sider the simple editor built into most 
BASICs. You pretty well have to go to 
command mode to accomplish 
anything with it. Ed, the text editor 
that comes free with CP/M, is 
another ''mode" editor, as is the 
UCSD Pascal source editor; in those 
you can't even move the cursor with­
out going into command mode. 

What irritates Chisholm about 
Spellbinder is that he can't kill lines 
without changing modes. With Write 
that's a one keystroke command that 
can be made when you're in text 
mode. Obviously I prefer Write's 
method; on the other hand, I do pay 
for it. Many editors based on Emacs 
keep a big file of every bit of text 
you've killed and have the ability to 
"yank'' back (unkill) that text at will. 
Multi.mode editors tend to have that 
feature; nonmoded editors tend not 
to. I don't happen to miss "unkill" or 
"oops" myself, but then Write won't 
let me kill anything larger than a line 
without asking me whether l'm 
serious. 

I wouldn't reject an "unkill" or 
"oops" feature in an editor, but I don't 
think I'd pay much for it, either. 

Anyway, Chisholm says, "Chalk up 
a 'nay' vote for Spellbinder:' On the 
other hand, Marty Massaglia has 
been doing our Werno game· in 
Pascal using Eaglewriter, which is 
Spellbinder under another name, 

and he's not unhappy with it. But 
he's writing programs, not text; he 
also has the patience of an IBM FOR­
TRAN programmer... 

More on Editors 
Doug Hazen Jr. Lives in Gainesville, 

Florida, where my mother went to 
college many years ago. He started off 
asking one or two questions and end­
ed with a nine-page letter of queries, 
all sensible; but I'd have to write at 
least one book to answer all of them. 

One point he makes is that I may 

-

I2 INTERFACE INC 

1·1 Interface Inc 
7630 Alabama Avenue 
Canoga Park, CA 91304 
(213) 341-7914 Telex 662949 

have been unfair to The Final Word. 
Why, he asks, can't I simply cus­
tomize its command structure to my 
liking? After all, he says, "You didn't 
criticize Wordstar' commands, and it 
doesn't even pretend to be mnemonic 
or logical:' 

Taking the latter point first, I've 
written so often about Wordstar's 
multiple-stroke commands that 
guess I assumed everyone knows my 
views on the subject. For the record : 
I don't care for most of Wordstar' 
command structure. The part I do 

Dealer Inquiries Invited 
Di~kS~tems is a cop1r19ht or In terface 

Inc ·IBM 1s a regrstereCI tiactemark of 
18.'vl Corporation Prices are suggested 

re tail and are sub1ect to change 
w ;thout not•ce 

Circ le 452 for Dealer inQulries. Circle 453 for End-User inquiries. 

Febru•ry 1984 @ BYTE Publications Inc. ll5 



PLENTYOF GOOD USES 

FORYOUR 


OBSOLETE DISKETTES. 

AS LONG AS IT'S NOT FOR SIDRING DATA. 




INTRODUCING THE DISKETTE 

THAT MAKES ALL OTHERS 
OBSOLETE. 


Janus. A re olu tion in diskette 
engineering. A new standard. coring 
your nicical data on any other diskette 
is a risk rou no longer have to take. 

Janus. Twice as Strong. 
We onstmct our di kettes with 

tilfer jacket materials. 25% thi ker 
than th ocher I act ing brands. And that 
mak ··s them nearlr twice as trong? 
Pick one up. You can actually fee l the 
diffcren e. 

Yee, we've careftll ly concroJled the 
edge folds co reat a cronger ja ket 
without creating a thj ker diskette. 
The fit in your disk drive is the same. 

It ' a breakthrough that means 
your disket te won't e re.re as easily.And 
won't crimp, fold or warp as easily, 

ith r. Even at temp ratures exceeding 
100° F. AJanus diskette is less l ikely to 
jam in your disk dri e . 
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.~491NCHES 

., ....~ ~ 
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.6 
fljrmus fl) milsJackel uoeigbted ll'il/J 500 1111( dej7ects only .J ·i9 i11c/Jes. 
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.:?. 
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... 
.SS4 INCllES .6 

1Jn co111petifio11 sB milsjacket wcigbtt.'fl itlc111iml~J' dcjlec:ts .554 i11 bes. 

/11 a tcst vfst rengtb..fc111us (to/;) /Jc1uls less tb(l11 tbc com/wl/t ion (abovc) 
111/Jen uoeigbted tbe same. Aji1113 7'. 
as sim11g. 

Janus. The Innovation 
You've Been Waiting For.. 

'\ " took a long, hard look at che 
pr bl m · with di ·kem: and ·ec our 
sights on sol ing Lhem. Diskeucs 
had co be a lot stronger. Over 9Q'X, of 
all compucer di -k sub-system errors 
are caused by one ulprit - physical 
damage to the diskette. And no one 
hould ever have to b · afraid of losing 

their irrepl;iceable data. 

'\ e sec ouc ro re-invenc th· di kette. 
And we ~uccecdcd . 

The Semi-floppy Disk.. 
Our thi ker jacket material makes 

our dL~k ·cce stiffer and les fl ·ibl . 
TI1e "semi-floppy" d isk. 

, less. 711at makes.Jcmu:s nearly twice 

Jaous. mti.mate 

Protection. 


We make a stronger diskette to 
protect your data. Other diskette: just 
store it. The di ·ketce you use is worth 
far more than th monc you paid fo r 
it. P.iilure can cost you your encir 
accounts receivable. r your iqventory. 
Or} our nove l. Thou ands ofdollars' 
worrh of work hours. 

100% Inspection Equals 

User Safety. 


We test I 00% of both sides of each 
disketce. 6% become rej cts. Yet 95% of 
rhe e reject would meet the standard 
of mo t other manufacturer . Our 

insp ction standards are the highest. 
Becan e our diskette stand;u-ds a.re the 
highest. 

Anyching le:s than ajanu · diskette 
a risk you can't afford to take. 

Over 5,000 retailer are"' illing to 
ba k u up. For the one neare ·t you, 
call toU -free (800) 338·0100. 

Of our e, there are till plenty 
of uses for your ob olete diskettes . .. 
Except storing data you imend to keep . 

We're proud ofour diskettes. And 
eveI)' day we cam the respect of mor 
and more p opt ho tolerate nothing 
but the very best 

Janus. Forpeoplewho 
take their work seriously. 

1860 Barber L!me I 
Milpica . California 950. 5 • 
( 08) 94 3-1600 
(800) 3?>8-0100 JAnuS1M 

>:.·Ourjackel material specijicalions are 
JO mil... ± J. Tbeolherleadi11g bmnd... 'are 
8 mils ± I. 77n 77:>e01y ofFle:l.:urefor 
materials bolds l/Jata mate1ialgets stiffer 
wilb tbiclmess according to a cube lm1t 
Tberefore, by using 1.25 times !bicker 
jacket material, we can acbie11e 1.2 .\' 

1.25- · J.25 or I. 9 time.~ the stiffness. 
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VERSA 
LEDGER 

i--t h 1r t•t If'\ ••• 4... 

The VERSABUSINESS™Series 

Each VERSABUSINESS module can be purchased and used independently, 


or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES,.. $99.95 
WsARECEJV/181..ES'" is a coinplele memHlrl""n 11<:counts feceivabl•. invoicing, and 
monthly slalement.g11nen11in9 system. It keeps irn<:.k ol all information related to woo 
owes lfOU or your company money, and can provide automaric bil"ng lor past due ac· 
counl•1. VERSAREC£1\1Allt.ES.. print• all nece55aTJI slll lemento, invoic1!$, and $ummary 
reports and can be linked \Uftt1 IJ<'.ll$Al.£00Ell II'" and \la!SAINVENTORV'". 

VERSAPAYABLES'"" $99.95 
VERSA PAYABLES"' is des.igned to keep track of current 11nd aged pavabll!S, keepif'l!l you 
in louch INilh all lnlormallon regarding how much money )IOdr company a.ucs, and lo 
whom. VOlsA PAVABlf.S'" malntnlns a complcle record on each vendor, prints checks, 
check reg'51ers, vouc.hert., transaclion reports, aged pi!Jlables reports, vendor reports. 
and more. With IJERSAPAVA!llES", you can ev<Jn lei your computer automaticall.11 ..kict 
whi<:h vouchers are to be paid. 

VERSAPAYROLL,. 599.95 
VERsi\ PA\'ROLL•is a PDWl!rful and G4)phistka1ed, but easy 10 Ll5'l J)llYrOll system lhai 
keeix track ol lill 91Wernmen1 ·required pavroll il'lforrnation. Complete employee records 
arc maintairied, and all necessary po.yrollcak:ulatioMore perfomied auloma1ically, wilh 
to1.,J& diSJ>laiied on i;c:.1een for operntor approval. A payro9 can be run totaHy, au1omati· 
eally, or the opel'ator can lnlef'lene to prcvon1 a cheek from bclng printed, or lo alter 
information on ii. II desired, totals mav be pooted to the VERs11 1..wGt:11 JI"' wstem. 

VERSAINVENTORY'" $99.95 
VERSA~\IEN'TORV" is n complete Inventory control svstem Iha! gives you instant access 
to dara on any item. \IERSAINVENTORV" koopll track of aU information r lated to what 
item5 are in stock, out of stock, on b;,ckorder, elc., stores sales ond pricing d<ita, alerts 
you wllen an item lllll& below a preset reorder point, and allows you 10 enter and prin1 
invoices dlre<:lly or 10 Urik wllh the VERSAl!ECEIVABLES"" SJISIC!m. VERSAlNVENroRV" print& 
all needed inventory li•linss. reports al items below reorder point , inWlnlory value re­
ports, period and year-to-dale sales reports, price fists, in11entory checklists, etc. 

50 N. PASCACK ROAD, SPRING VALLEY,N.Y.10977 

VERSALEDGER ll"' $149.95 
VERSAl..EoGER I!"' is a complete a.ccounting system that grows as your business 
grows, VERSA LEDGER 11'" can be used as asimple personal checkbook regisler, 
expanded lo a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VERSALEOGER IJ'" gives You. almost unlimited slorage capacity 
(300 to 10,000 entries per month, depending 011 the system) , 

• s tores all check and general ledger information forever, 
• prinl s lraclor-leed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounfing reports including check registers, 

balance sheets, income statemenls, transa.ction reports, account 
listings, etc . 

VmsA LEDGER If" comes with a professionally.wri tten 160 page manual de­
signed !or lirst·time users. The VERSAl...EDGER Ir" ma.nual will help yau become 
quickly familiar with VERsALEooER rr•, using complete sample data files 
supplied on d i kette and more than 50 pages of sample pri ntouts. 

SATISFACTION GUARANTEED! 
Evt!!:ty VERSA 8USINESS .. module- d guatont"ed 40 tXdJX:rform ;JI od~r c;omJ)V"litfv.e :Wit ITTJ . 

nd..fll $ fr~11on of1~trCOSJ . Uyouilrli:!nol Alisliedwithany VERSA !S INESS... modu1e, you 
may return it wuhin JO days ror a re.lund. Manuals ror anv VERSA BUS1 :ESS.. module may be 
pu1chased for S25 eac h, credited IDW<lrd a latu purdl.il.se of that module. 

To Order; 
Write or call Toll-free (800) 4 3 1-2818 
( . \' .S. r e&idenll! call 91 442 5- 153;'") 

• add $3 ror .shlppittg ~ UPS a.rtM ' odd $S 10 CANADA or MEXJCO 
• a.dd $4 far C.O.D. Or nono-UPS MCM 

~ 
• add P'Oj)(!;r pos:IA9'! ~1e1.·~het~-­ - ~DEALER INQUIRIES WELCOME 

All p~a a.00 specif'Giltions. subject Co c;hanga I Oeivery 1ubjeci •o avail•bili•y. 

• ms.ea lo • 1rodemark od 1hl! Rodi<> Shack OMron o1 Tondy Co>f>. • 'APPLE is • tnidemark of Appl Corp. •IBM 1$ • 1r&;Jemark ol lllM C0tp. ' OSf!ORNE ,. a'""'°"""" ot Osborne Cotp
' CPfM is a lradmr.oik of Oigit41 RoK>tth ' XEROX is• 1ndemark al Xerox Corp, 
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all the accounting help your 

~eeping the books" 
Order Desktop 

Accountant today! 
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like is the cursor controls, which are 
grouped in a logical manner. I find 
it much easier to remember that -E, 
-s, -o, and -x move the cursor up, 
right, left, down, than to remember 
the Emacs "philosophy" of 3- F for 
forward a letter and Escape-F for for­
ward a word, etc. 

Obviously, there's no universal 
agreement on this. The Final Word is 
based firmly on MIT's Emacs editor, 
which was written by my friend 
Richard M. Stallman; and a lot of 
people are not merely fond of Emacs, 
they're fanatic supporters. I use 
Emacs when I'm connected to my ac­
count at MIT, and I manage well 
enough . It's true that I prefer Write, 
on the grounds of transparency, but 
recall that I am a creative writer, and 
my requirements are much different 
from those of a programmer, or even 
of a technical writer. 

Second question : "One of The 
Final Word' most advertised and 
(seemingly) important features is the 
ability to recover from power loss, 
etc. , without losing text or even your 
place in the text . Can Write do this?'' 

No. 
I don' t think 1 want it to, either. The 

Final Word accomplishes this miracle 
with a "swap file"; every now and 
then it writes off what you've done 
to disk without your asking it to. It's 
probably pure prejudice on my part, 
but I find that distracting . I don't 
want my editor doing thing I didn't 
tell it to. 

On the other hand, I've been well 
trained to "save early and often," 
which I do. I have fast disks, and I 
save my text whenever 1 finish a unit. 
Still, I concede the point to The Pinal 
Word . 

Hazen also asks what I think of 
''what you see is what you get" 
editors. 

I couldn't care less about that fea ­
ture. Write has a "print to screen" 
command that lets me see on screen 
precisely what I'd see on paper, and 
that's plenty enough for my pur­
poses. On the other hand , the out­
put of my shop is pretty much con­
fined to (1) letters and (2) standard 
manuscripts that are formatted as 26 
double-s paced lines per page, each 
60 characters wide, with page num-

OPEN OP AN ACCOUNTING 

DEPARTMENT FOR 
$395.00 

Why stafr up? With the Desktop 
Accountant~ 
office needs can be at your fingertips! 
No maile r what type of bU$incss you"re In, 
Desktop f\ccoun tan t wiU let you ma nage the 
financial end of it more prores.s ionally than 
ever before. 

A Complete System with Support. 
Desktop Accountant includes 
accounts receivab le, accounts pay­
able. payroll and general ledger 
programs. a long with coniprehe. n­
sive user manua ls and traini ng 
alds, Inc luding an aud io casselte 
tape . And our telepho ne " hotline·· 
means personall1ed support. 

Produces 4 2 Reports. " l 
has never been so easy! Desktop Accoun t11 11 t 
prepares every bookkeeping/accounll ng 
reporl your growing business requi res: from 
Invoicing to s tatements to aged NR lfsrlngs; 
from cash distribu tion to A/P checks to ve ndor 
act ivity reports: from complete payrol l checks 
and stubs lo W-2 rorms: from the chart of 
ac<:ounts to balance sheet and income sta le · 
ment. as well as many other viral to effic:fcnt 
management. 

Oe$ktop Accountan t isav.,ilable fo r nea rly 
every portab le , personal and desktop com· 
puter, The system requires II her CP/M• or 
MS-DOS'~ (PC-DOS). Microsoft BAS IC'M, 
64K RAM. two disk drives 01 hard disk. and a 
l32·colum n printe r (o r an 8 '/, '' X l l • pri nter 
with compressed print mode). 

You won' nnd helter quali ty software at such 
a low price . J ust $395.00 lo r mos t CPIM 
forma ts (5495.00 for IBM and some CP/M 
formats) complete. Call forat•<1lli!bl.: formal . 

To order Desktop Account~nl 
or for com prehens ive literature, call toll ·frc:e: 

u 1-800-832-2244 
(In Califo rnia call 1·800·732-2311) 

or send orders lo: 
1260-C Newel l Av nu<: . Suite 1201 
Walnut Creek, CA 94596 

~ ROCKY MOUNTAIN 

/ '~9!f!f~~~!~..~ 
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ber and a very short header. 1don't screen. When I run The Word Plu , 
need fancy formatting. l can immediately print my text with­

What I do like is automatic on­ out reformatting, regardless of 
screen formatting. That is: Wordstar whether words changed length. And 
and most of the "what you see is so forth. 
what you get" editors insert various I prefer it this way. lf I did a lot of 
"invisible'' formatting commands into newsletter publishing or intricate 
the text stream. If later you change text layout, l'd probably have a dif­
anything, such as the length of a ferent view. I do know that Write is 
word, you must consciously reformat good enough to produce important 
the paragraph, otherwise it won't documents; the report of The 
com ut right. Citizen's Advisory Council on Na­

For example, if you use a good tional Space Policy was printed here 
spelling checker like The Word Plus, at Chaos Manor using Write, and it 
it will teU you that in making correc­ got a letter of commendation from 
tions it has changed the length of the President, so it must have looked 
words and suggest that you REFOR­ good enough. 
MAT your text. Actually, 1 expect much editor 

Write, on the other hand, works preference depends on what you're 
from explicit text-formatting com­ used to; as long as you have a decent 
mands. They're quite visible because text editor, these machines are so 
they start with a dot; for example, much better than what we had before 
you set the left margin to 10 by do­ we got them that we can loudly count 
ing .lm10 and set the header margin our blessings. 
(space between header and top of Still, I am making notes about what 
text) by doing .hm3 or whatever. I want in my "ideal" edi tor and, who 
Having done that, Write does the knows, maybe I'll use parts of it as an 
rest. When 1edit already written text, example when I start writing about 
Write automatically reformats it on how to program in Modula-2. 

• 
.....,. 

ProType.°Develop profes­
sional typing skills. Quick. 
Private. Effective. Now. 

EXCEL 

EXCEL System Corporation· 655 Redw d Highway 
Suite 311 · Mill Valley · CA 94941 

sk your D a/er to demouslrale the en.tire EXCEL YSTEMS linefor you. 
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Upgrade? That Compupro 
I' m writing thi on a Compupro 

280. I want that clearly understood; 
maybe I can forestall some of the 
angry letters. 

Bill Godbout's Compupro c m­
pany has sold one whack of a lot of 
ZBO microproce sor boards. lt still 
sells them- but he's trying to retire 
them. What Dr. Godbout r ally and 
truly wants you to get is a dual pro­
cessor, 8085/8088 central proce sing 
unit, and while you're at it, get CP/M 
8/16 that runs both 8-bit CP/M-80 
(2.2x) software and 16-bit CP/M-86 
programs. 

To encourage this, he's making two 
offers: 

(1) lf you have ompupro CP/M-86, 
return the original master (you can 
keep a copy) to a Compupro Systems 
Center and the company will ell you 
a working CP/M 8/16 complete with 
BIOS for $100. 

(2) If you have a Compupro Z80 
microprocessor, talk to y ur Com­
pupro Systems Center, or even direct 
to Compupro; you can arrange t 
trade it in and get a Dual Processor 
8085/8088 replacement board at half 
price. 

ow I know that some people 
won't consider this an upgrade, 
because the Z80 does have some 
pretty efficient instructions not pres­
ent in the 8085. Phillipe Kahn of 
Borland says the reason th com­
pany' Turbo Pascal is so efficient for 
CP/M-80 is that it works only with 
Z80 systems and makes maximum 
u e of the 280 instruction set. 

On the other hand, the micro 
world is moving toward 16 bit . 
There's more 8-bit than 16-bit soft­
ware right now, and the 280 will run 
more of it than the 8085, so p rhaps 
this isn't the time to make the change. 
Perhaps. I have both systems, and 
there's very little T can't run on the 
DuaJ Processor- which also has Jim 
Hudson's 8087 piggyback board, thus 
enabling me to do even more 
wonders. 

Anyway, while Dr. Godbout and I 
were discussing his trade-in offer, he 
said he was contemplating callin 

ieman-Marcu to get into its 
, Christmas catal g. He could ofler a 

$100,000 microcomputer. 



Take one each Shirley machine . 
Each of the four users could have his 
own CPU and memory. They could 
also have their own RAM-disk if 
you'd like. You can make the RAM­
di k as large as 4 megabytes and the 
individual memory area up to 16 
megabyte . This requires the new 
256K-byte memory ch ips, which 
aren't cheap. 

With two floppy disks, a hard disk, 
16 megabytes of main memory, 1 
megabyte of RAM-rusk, five pro­
cessors, and terminals, you could put 
together a Super-Shirley to sell for 
$100,000, and he was going to try to 
get that in the Nieman-Marcus 
catalog. 

Of course, Shirley doesn't normal­
ly sell for anything like that; with four 
terminaJs it's still well under $20,000 
for a four-user system . 

1don' t know whether Godbout got 
hi ad in that catalog, but he does 
have a point: it's going to be awhile 
before those 256K-byte chips make 
any practical difference to the or­
dinary microcomputer user. 

Meanwhile, Godbout is developing 
a I-megabyte S-100 static memory 
board that will take up only one slot. 
You can probably order one now; if 
you decide you want one, it will be 
about $6000, no small sum. Of 
course, that price will fall over the 
next year or so; memory prices 
always come down . 

As to why anyone would want such 
an expensive board, it will work at 
fantastic speeds, far higher than 
where the cheaper dynamic memory 
boards can work reliably. I already 
have a Compupro 8-MHz 8086/8087 
microproce sor board- and the com­
pany is trying to increase that one's 
peed. Moreover, with a board like 

that you're tooling up for the real 
thing, when the 16032 boards come 
out. 

My conversation with Godbout got 
me to thinking. People are always 
asking me, "What should I buy?" 
Short of giving a specific machine for 
an answer, what should I say? But I 
have thought of omething. 

Buy yourself a state-of-the-art de­
velopment system-but don't get this 
year's model. Get something that be­
tween one and one and a half years 

ago was the latest state of the art. 
That wiJJ be advanced enough for 
almost any nondevelopmental pur­
pose. People will be writing software 
for it. The bugs will be shaken out 
and its servicing qu irks will be 
known. 

Example: I'm writing this on a 
Compupro Z80, which was state-of­
the-art three years ago, and I'm about 
to check pelling and print it on a 
Compupro 8085/8088 Dual Processor, 
which was state-of-the-art not more 
than two year ago. Both are reliable, 
quite sophi ticated, and easy to use. 

Incidentally, I told Bill Godbout 
about a new company that' forming 
to d1allenge his supremacy in the de­
velopment systems market. 

He aid , "Love competition. I'd like 
to have somebody to steal something 
from for a change." 

Fixing up Adeline 
The Otrona company has changed 

hands, and no one in it seems ever 
to have heard of me. The company 
has severed its connection with Fred 
Whitney, who used to be the Local 

manufacturer's rep, and the West 
Coast saJes people I knew are aIJ 
gone. 

Thus I hear rumors of new boards 
and software for the Otrona, but I've 
not seen any. 

Meanwhile, Adeline, our Otrona, 
developed speech problems: that is, 
she worked fine, but the communica­
tions port stopped sending, making 
it well-nigh impossible to transfer 
files out of Adeline and into our main 
system. (There's a story that goes 
with that, about why my 5-inch di k 
systems for the big Compupro Dual 
Processor aren't up and running, but 
it's for another time.) 

We also had a problem with the 
handle; not fatal, but annoying. 

No one at Otrona returned my 
calls, so it took a while to find a local 
dealer; but ventuaIJy we came up 
with Omni Unlimited, of Pasadena. 
Alex took Adeline over. Within an 
hour, John Erdwell of Omni had 
Adeline fixed and running. More­
over, it didn't cost a cent; it seems 
Otrona had some problems with 
early machines and instructed 

success: 

MNU.©Create menus, use 
instructions, tutorials, 
demos - with winning 
results. Instant success. 

EXCEL 

EXCEL System Corp rati n · 655 Redwood Highway 
Suite 311 · Mill Valley · CA 94941 
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authorized repair centers to treat the 
machines as if under warranty. l 
don't know if the company is still do­
ing that as you read this, but as of 

ovember it is. 
We still use the Otrona as the travel 

machine. There's a good version of 
Write for AdeLine, and she fits in an 
aircraft overhead rack quite nicely. 1 
last took her to Austin, Texas, and got 
quite a lot of work done in evening 
hours. There are said to be better por­
tables, but so far I've not tried one. 

Late edition: Otrona has success­
fully reorganized . Ron Lingeman, the 
original designer of the machine, has 
become the vice-president of R&D 
and is happy as a dam with his 
return to the laboratories. The new 
president is Jim Linder, who enjoys 
sales and marketing. l met both at 
COMDEX. Communications have 
been reestablished and we are getting 
a PC-compatible update for Adeline 
Real Soon Now. 

They also have a very nice large 
amber screen add-on. With the big 
screen, PC-compatibility in addition 
to the original Z.80, and Jots of bun­
dled soitware, the Otrona remains 
my favorite portable. 

Game of the Month 
We've got a ton of computer games 

around here. My method of deter­
mining which on is most popular is 
to watch which ones the kids are 
playing when I go back to their end 
of the house. It's not quite a random 
sampling, but it's reasonable. 

This month the favorite seems to be 
Avalon Hill's Tactical Armor Com­
mand. I'm g lad of that, because J 
have a soft spot in my heart for AH; 
I've been playing its board games for 
at least 25 years, beginnJng with Tac­
tics 11. 

The following review is b Alex 
Pournelle, with as istance from 
Richard (13) and Phillip (15): 

Tnclical A17nor Command (Apple version 
tested; 110 joystick used). 

"Dad used to design board war 
games. I got interested in them 
because of him, but r have had little 
spare time and few opponents for a 
long time. Because of this, I hoped to 
see some good board-type games for 
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computers, especially from a com­
pany whose games I have admired, 
A aJon Hill. 

''They have done it , Tactical Armor 
Command, or TAC for short, is 
definitely an Avalon Hill game right 
from its rules through its playability. 
It even has the old Avalon Hill rule 
gaps-for instance, the game says 
"fire suppres ed:' though the rule 
book doesn't mention what that is. 
No matter; Avalon Hill gamers would 
be suspicious of anything perfect iJ.1 
its first release. 

''There is one perfect thing : the 
marriage of computer and board 
game. The last two b ard games I 
used t play were Tobruk (AH) and 
Air War (SPl) . 13oth dealt with indivi­
dual units, tanks in Tobmk and jet 
fighters in Air War. Both were in­
credibly hard to ]earn and play. Air War 
had 100 pages of rules, tables, ex­
amples, and notes; it took a friend of 
mine tw weeks just to learn to fly 
straight and level! The computer can 
take care of thi detail much better 
than you or l; TAC does this for a very 
Tobru.k-like game. 

"You choose American , German, 
Rus ian, or British armor and troops 
in World Wai- !1. Your opponent, who 
can be the computer or another sa­
pient being, chooses one of the 
others. You select how many "a rmor 
points" (which buy tanks, artillery, or 
troop and APCs) each side gets and 
then purchase your instrume nts of 
destruction . Then you each take 
turn moving on the board, attemp­
ting to find each other's units, hiding 
in forests, laying smoke, and firing 
either directly r indirectly. 111ough 
the moves are e ntered one after the 
other, all moves are processed 
simultaneously, ma.king the game 
more reali tic. Combat resolution, if 
any, is shown after all moves are 
entered . All view of the playing field 
are shown in top view, just like any 
other tank board gam . The hexagon 
paper, though, i gone : units ca n be 
anywhere. 

"Good points : the game is fun and 
refreshingly different. 1f your coor­
dination isn' t up to 4000 aliens a 
minute, try a little strategy. You can 
gi e more units to a lesser player r 
play the omputer if you're aI ne. 

The computer, by the way, is a pretty 
good player-the game call h.im 
"Major Al Logarithm:• There is no 
time limit during planning stage . so 
plan on . Moving units is time­
dependent and you can make 
mistakes, but this is so much more 
like reality that I am only impressed. 
I could wish for optional joystick unit 
movement if I were in a wishing 
mood. 

"Disadvantages: like any other 
Avalon Hill game, there are some 
endearing foibles as weJI as ju t 

dumb mistakes . There are not 
enough examples in the instructions, 
especially of indirect fire, messages 
given during combat, how to engage 
the enemy, what infantry is good for 
(and how to use it), what artillery can 
do fo.r you, and what to do with 
every tank against every other. 
Avalon Hill provides good examples 
for its $12 to $20 box games; it certain­
ly ought to for a more expensive com­
puter game. You get to pick the units 
for both sides if you play the com­
puter; I would like to see it do its own 
choosing. You have to write down 
what units you're tracking and where 
they are; the computer could d a lot 
more note-taking for you. Uyou try 
to point a gun in a direction it won't 
go, the computer just asks you agai n; 
there ought to be help on this. Most 
of these are minor nits, though : the 
game is very playable and takes only 
two or tluee test p lays to pick up. [ 
would like to see Avalon Hill add 
more cenarios and variable terrain 
so Tactical Armor Command doe n't 
become a bookshelf queen." 

(Note by JEP: the biggest disap­
pointment to me was that although 
the Germans can have towed ar­
tillery, the most famous antitank 
weapon of the war, the Flak 88, isn't 
in the game! Rommel changed 
armored tactics forever by bringing 
the 88's forward to figh t as integraJ 
units with his lank armies; it would 
be interesting to see how that tactic 
fares in this game l wish they'd add 
the 88s... . ) 

Coming Attractions 
['m never very good at predicting 

what 111 be doing, but next month is 
COMDE . Meanwhile, I've been 



Items Reviewed 

Dedicate/32 
Merrit Software 
POB 1504 
Fayetteville, AR 72702 
(5ffi) 442-0914 

Disk D oubler 
Evolving Technology Corporation 
3725 Talbot St., Suite F 
Sa~ Diego, CA 92106 
(619) 224-3788 

Eagle 1600 Series 
Eagle Multiuser PC 
Spirit Portable 
Eagle Computer Corporation 
983 University Ave., Building C 
l.Ds Gatos, CA 95030 
(408) 395-5005 

Final Word 
Mark of the Unicorn 
222 Third St. 
Cambridge, MA 02142 
(6V) 576-2760 

IBM PCs and Other Computers 
Computerland of Woodland Hills 
280U Ventura Blvd. 
Woodland Hills, CA 91367 
(818) 716-m4 

l.ogimouse 
l.Dgitech lnc. 
165 University Ave., N105 
Palo Alto, CA 94301 
{415) 326-3885 

Magic Keyboard 
Write 
Dedicate/32 
Workman and Assodates 
1U Marion Ave. 
Pasadena, CA 91106 
(818) 796-4401 

MPI 99 
MPI lSOG 
Micro Peripherals Inc. 
4426 South Century Dr. 
Sall Lake City, UT 84107 
(801) 263-3081 

$VS 

$19.95 

$4495-8995 
$1995-4495 

$4795 

$300 

$203 

$32.50 
$239 
$175 

$599 
$995- 1345 

Otrona Attache 
Otrona Corporation 
4755 Walnut St. 
Boulder, CO 80301 
(303) 940-3445 

$2995 

Pascal MT+ 80 
MT + 86 
Digital Research, Inc. 
POB 579 
Pacific Grove, CA 93950 
(800) 227-1617 

$350 
$600 

Shirley (Multipro MP-10) (hard drive 40-megabyte) 
Compupro Upgrades 
Comp up ro 
3339 Arden Rd . 
Hayward, CA 94545 
(415) 786-0909 

$8490 

Spellbinder (alias Word/125) 
Lexisoft 
706 5th St. 
Davis, CA 95616 
(916) 758-3630 

$495 

Tactical Armor Command 
Avalon Hill Game Corporation 
4SV Harford Rd. 
Baltimore, MD 21214 
(301) 254-5300 

$40 

Turbo Pascal 
Borland International 
4807 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(800) 227-2400 

$49.95 

Wordstar 
Micropro International 
33 San Pablo Ave. 
San Rafael, CA 94903 
(415) 499-UOO 

$495 

Zenith Z-100 Computer 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, LL 60025 
(312) 391-8865 

$2899 

promised the new Eagle Spirit por­
table (which I1l take to COMDEX) 
and a number of expansion boards 
for our fBM PC, including, I hope, 
Ciarcia's Quicksilver. 

Also on deck is Sweet Pea's plotter, 
Mouse Systems' Mouse compared to 
Logitech's, Lotus 1-2-3, concurrent 
CPIM with Logitech, DR Logo, and 

Lord knows what else. 
There are also 21 pounds of mail to 

deal with, and the unreviewed soft­
ware pile continues to grow. I love 
it. • 

Jerry Po1m1ellc is a fo mrer aerospace engineer 1111d 
cum11l science-fiction writer wlro loves to play with 
computers. 

/ernJ Po11rnelle welcomes readers' com­
ments and opinions. Send a self-addressed, 
stamped envelope to ferry Pournel/e, c/o 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address 011 the 
letter as well as 011 the envelope. Drie to 
the high volume of letters, ferry cannot 
guarantee a personal reply. 
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TheTexas Instruments 

makes the best software 




Professional Computer
perform even better. 
See the difference the TI Professional Computer 
can make with these best.-sellers and hundreds 
more software packages. 


literally hundreds of third-party 
software package are available 
for the TI Profe ional C mputer. 
So with the TI Profe sional 
Computer, whether you need 
word proc sing, accounting, 
pread heets, data base manage­

ment or advanced integr ted 
programs, the best - and est­
elling - software can help you 

meet virtually every business and 
profes ional need. But before you 
consider software alone, you 
should weigh one other very 
im rtant point: the better the 
hardware, the more you get out 
of your ftware. 

It' no wonder critic have 

called it "the optimum 


per onal computer." 

Popular Computing 

October, 1983 
Th Tl Profe ional Com uter's 

outstanding monitor re oluti n 
and 8-color graphics make best­
elling program like Locus 

1-2-3 TM sharp r, easier to work 
with . And the fac t that you can 
put hree times the graphic in­
formation on your creen - in 
both col r and monochrom 
- means you'll be able to 
take even greater advan­
tage of the b t graphics 
pr grams. For best- elling 
word proce ing ack­
age like WordStar ~14 

Tl's comfortable, 
cypewri ter-style 
keyboard is a 
natural. Anyone 

Our sharp, 8-colar graphics give your displays 
l.WT1 more visual impact. 

fam iliar with a standard typ ­
wri ter keyboard can tar to work 
immediately, without re-learning 
key p itions. 

Texa In truments has developed 


forward,looking programs 
to bring you innovative, 
easy-to--u technology. 

One uch package i Natural­
Linkn•, Tis xclu ive natural 
language interface program. 
NaturalLink le ts you access 
information from su cription 
data ba e inquir 
ervices, such 

a the Dow 
Jone N ws/ 
Retrieval® 

service, in plain Engli h . So you 
don't have to memorize special 
code to get the outside informa­
tion your bu iness depends on. 

Tl' revolutionary development 
of speech recognition is another 
way Tl helps you get the most 

from your oftware. 
Leading third-party softw re 

suppliers are developing new 
programs to take advantage of 
Tl's sp ech technology. In early 
1984, with Speech Command T"' 
you'll be able to ay things like, 
"Inventory analysis, please," and 
have a spread heet displayed in­
stantly on your monitor. Voice­
operation will make the Tl 
Profi ional Computer easier 
to u e than ever before. 

If y u're ready fi r the be t ­
and be t- ell ing-program , you're 
ready for the Texas Instruments 
Profe i nal Computer. ow at 
participating C m uterLand stores 
and independent dealers. For the 
location neare t you, and an wers 
to qu ti ns about your 
computing needs, call J;~ 
1-800-527-3500. 'V 

TEXAS 

INSTRUMENTS 


Cr ting u eful products 
and ervic fi r you. 
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From the Rainbow to the VAX 
• • . fro~ the PC Jr. to the 370 . 

Whitesmiths' C and Pascal Compilers 

continue to set the industry standards 


Hosr: r ss To: 

FLEXIBILITY - the same compiler MS/ PC.DOS 


CP/ M-80 CP/ M-68K CP -86 PI O P ORTABILITY - dozens of systems 
UNlX

PORTABLE C LIBRARY - UNIX IDRIS/ Rl 1 ./ ./ ./ 
compatible RSX-1 1 i/ V' v' ./ 

COMPATIBILITY - new UNIX-style RT- 11 ./ ./ ./ 


library VMS-VAX ./ ./ i/ i/ 

UNIX-4.1 BSD ./ ./ ./. AFFORDABILITY - high portability 
UNIPLUS ./ V'

EASY LICENSING - the IDRIS/ S68K ./ ./
Authorization Seal MS/ PC-DOS 
RELIABILITY - thousands of CP/ M-86 ./ 
insta Ilations IBM 370 ./ 

. COMPLETENESS - the full language 
Ho t O nly: CP/ M-80* CP/ M-68K P/ OS-11 VERSA dos 


O lSTRIBUfOR AND 
 *2 . l ross Compilers available 
DEALER I QUIRIES INVITED 

BUILD A STRONG FOUNDATION WITH THE COMPILERS OF THE 80's•t1t Ltd 97 Lowell Road Circle 386 on inquiry ca• Concord , MA 01742 (617)369-8499Whitesnu S' • TLX 95 1708 SOITWARE C CM 

~ 
~~~~, UNIX is• trademark of Bell Loborn torlcs; Roinbow, PDP-I!, P/ OS, RSX- 11, RT· l l , VAX and VMS arc irndcmarks of Digirol Equipmcm 

Co.-p., PI M ls a trademark of igiial RcscMch 'o. , MC68000 and VERSAdos arc rntJcmarks of Momrofo , lnc., UNII'LUS is o trademark 
of nisoft, Inc.. IBM PC, PC Jr. PC-0 S nnd lBM 370 arc tradcmorks of ln1ernaiionol Business Machines Corp., MS-DOS is" rrndcmark of 
Mi rosoft Corp., ldris is a irodcmark of Whhesmiths. Lid. 
Distributors: Aust ralia , Fawnray Ptl . Ltd., Hurstv ille, (612) 570-6100; Japan, Advanced Data Controls Corp.. Cniyoda-ku, Tokyo 
(OJ) 263-0383; United Kingdom, Rea Time Systems, Douglas, Isle of Man 062483340J : Sweden, Unisoft A.B., Goteborg,03l-13-56-J2. 



BYTE West Coast 


A Business Computer, A 

Business Program, and More 


on Voice Recognition 

Recent develop1nents raise some questions 

about perceived industry trends 

North Star Dimension 
The announcement this fall, hort­

ly before COMDEX, of the multiuser 
IBM-compatible North Star Dimen­
sion in many ways validates w hat in­
dustry observers have been preach ­
ing as the formuJa for srnvival in a 
world increasingly dominated by the 
IBM Personal Computer (PC) and its 
imitators. The North Star Dimens ion 
is not to be coniused with the 
Dimension 68000 from Micro Craft 
Corporation, a single-us r system 
that daims compatibility with just 
about anything via coproces or 
boards. The new machine is a best­
level PC work-alike (in other words, 
it comes as dose to being fully com­
patible as anything to date) that was 
designed to appeal to a very specific 
segment of the microcomputer mar­
ketplace. 

The Dimension is a carefull y 
planned business system con isting 
of a central processing unit, a 13-slot 
PC-compatible bus, and up to 12 
satellite workstations. 

The central processing unit is based 
around the Intel 80186 microproces­
sor and 256K bytes of RAM (random­
access read/write memory) expa nd­
able to 512K bytes. In its basic con­
figuration, storage · provided by one 
360K-byte floppy-disk drive tha t can 

by Ezra Shapiro 

read al l lBM 51/.i-inch formats and a 
15-megabyte hard disk, altl1ough the 
y tern will support the floppy-disk 

drive, two 30-megabyte hard-disk 
drives, and a 45-megaby te tape back­
up unit . Output is tl-uough a Cen­
tr nk parallel port, an RS-232C 
serial port. and a econd serial port 
programmable for a variety of p roto­
cols, including asynchronou s and bi­
syn h ronous commu nication with 
mainframes. 

Each workstation terminaJ i at­
tached to a card that h Id an 80 8-2 
running at 7 rv!Hz and 128K y tes of 
RAM . E ;pansion boards of either 
128K or 384K byte of RAM are 
oplional. Work ta tion cards or, 
theoretically, any other PC T expan­
sion cards, slip in t the PC bus with 
no hard-wiring . Terminals feature 
one erial port for a local printer (or 
a mou e), a detachable keyboard, 
a nd a 12-inch green-pho phor tilt­
screen monitor with 640- by 200-p' xel 
IBM-compatible graphics and a 640­
by 400-pixel high·resolution graphics 
mode. orth Star currently ha no 
plan t implement color, deeming it 
unnecessary in the business environ­
ment at w hich the Dimension is 
aimed. 

ln hart, each workstation is essen­
tially an independent computer with 

no permanent storage. The main 
board serves only as a memory man­
ager, handling requests for programs 
or data from workstations o n a first­
in, first-out basi . The 80186 is pro­
grammed to use its RAM as a m rn­
o ry cache system, avoiding disk ac­
cess whenever pos ible. Thi de ign 
is inherently both fas te r and safer 
than linking a group pf PC XT: in a 
local area network because th e main 
board, the workstation boards, and 
aJI permanent storage media , re 
located with in the same bo , and 
data transfer occurs as quickly as it 
would in any single-user computer of 
s imilar size, w ith little cha.n "e of 
s ignal degradation. 

At the time this column was vvrit­
ten, North Star was still working out 
pre production details but was plan­
ning to sh ip beta-test systems in 
December of 1983 and move to full 
prod uction ea rl y in th e first c.1uarter 
of 1984. Management seemed con­
fid ent that there would be a large 
e nough supply of 80186 available to 
meet their schedule. 

H owever, while the Dimension is 
certainly impressive in its own right, 
it is p rhaps even more signiiicant as 
an indication of the current stale of 
indu try th inking. North Star ha 
been around since 1976 (when it was 

f:,.l>rnary l~fl.4 il BYTE f'ubhtAtlD~ Lnc:. 147 



known as Kentucky Fried Com­
puters) and js certainly no Johnny­
come-\ately in the mkrocomputer rat 
race . The company was a pioneer in 
S-100 sy tern design and has been 
noted for the s tubbornness with 
which it has clung to hard-sectored 
5 l/4-inch aoppy-disk drives since it 
began using them years ago. Al­
though orth Star has been market­
ing 16-bit coprocessor upgrades for 
it Advantage and Horizon com­
puters for well over a year now, it has 
done so with little of the media 
fanfare normally associated with 
ma jor product introductions. 

Thus, it's w rth taking notice when 
Dr. Charles Grant, one of the 
founder of the company, state flatly 
that the rBM PC has becom a "stan ­
dard" and that the company intends 
to " ride the wave" of IBM popularity 
to a financially secure future. When 
asked why it had taken them so long 
to embrace this new standard whole­
heartedly, Grant commented that 

rlh Star had wanted 11to do it 
right.'' 

rth Star's a1es goals for the 
Dimen ion seem modest enough; 
~he company is shooting for 2 to 3 
percent of the IBM-compatible mar­
ket and the same hare of the overall 
multiuser market. Unlike earlier 
North Star products, which were 
moderate- to high-priced machines, 
the Dimension is certainly priced to 
compete. The suggested list for the 
basic configuration (256K-byte RAM , 
floppy-disk drive, 15-megabyte hard 
disk, and two work tation with 
128K byt s of RAM) is only $700). Up­
grading the hard disk to 30 mega­
byte co t an additional $10001 and 
e; tra work tations go for $1500 each. 
Add-on RAM boards range from $300 
for 128K bytes to $700 for 384K bytes. 
The company's advertising materials 
highlight graphs that compare sys­
tem costs to networked PC X] 
(North Star claims a 50 percent 
avings per user in a five-user sys-· 

tern), and representatives of the firm 
tick off the less obvious advantages ; 
multiu er soft, are licen e as op­
posed to multiple ptuchases of the 
same products; no need for either 
networking hardware or oftware; 
and so on. North Star js developing 

148 f, bru•ry 19&4 .f1SY'J'li l'ubLicatians l n ·, 

an aggressive marketing campaign to· 
ell the Dimension to Fortune 1000 

companies. Gone are the days when 
a computer manufacturer could sup­
port itself with a product for scientists 
and hackers. With the Dimension, 
North Star is attempti ng to occupy a 
niche in the market that, so far, has 
been vacant. 

One i forced to wonder wruch 
came first , th e computer or the 
strategy. It's becoming painful ly 
obviou that the key to survival as a 
major manufa turer is acceptance by 
the business community, The IBM 
PC h. s unquestionably opened the 
door to that market wider than any 
personal computer before it, but in so 
doing has made compatibil ity a pri­
mary factor in microcomputer de­
sign, fOJ better or for wo1--e. Rece nt 
announ ements by North Star, Tele­
video, and a ho t of maller firms 

Most thick manuals are 
an insult to user 

intelligence. 

eem to indicate that the 8088fMS­
DOS/lBM-compatible bandwagon is 
be ·oming something much mor · like 
a peeding freight train. 

The Integrated Microman 
The requir m nts o the corporate 

world have become a driving force in 
oftware design a well, and a great 

deal of effort has been de oted lo de­
vising software schemes that will 
help to shoehorn the computer into 
the executive office. Tbe idea] seems 
to be a program that eliminates 
most-if not all- f the need for 
paper, writing implements, and filing 
cabinets and is {of cour e) laughably 
easy to learn. Whether su h a pro­
gram is practical or even useful (there 
ha yet to be a reaso1lable analysis of 
the amount of creative thinking that 
goes on during the act of shuffling 
papers, for example) is the great moot 
question, but the new products con­
tinue to multiply. In the attempt t 
produce a computer environment 
analogous to an executive desktop 
and thereby shorten the amount of 
time it takes for a novice user to 
develop a " feel" for computer 

operations, more and more programs 
are appearing that make use of 
mu1tipl window , alternative point­
ing devices such as mice, graphic 
metaphors, and endJess layers of 
menus. 

But i all this really necessary? 
Much of what gJe on in most office 
is not particularly well organized or 
logical . Computers and computer 
programs are by Lheir nature 
dependent on structures and priori­
tie . If we assume for a moment that 
it will be necessary for a new u ser to 
accept a certain leve.1 of organization 
in ord r to make u e of a compute1; 
why not make computer operations 
a bit ea ier to grasp, instead of trying 
to replace them with an artifi ial 
desktop? 

That's roughly the philosophy be­
hind an integrated ftware package, 
code-n amed " Microman," f m 
Noumenon Corporation , which will 
b introduced this spring at Softcon. 
It's difficult to describe- largely b ­
ca use the most accurate phrases have 
already been commandeered by 
copywriters flogging all sorts of 
programs, from the truly integrated 
packages all the way down to those 
that share similar ·ommand but n 
common data sh'Uctures. 

Mio·oman uses no icons, no mou e 
(although a pointing device could be 
added as a substitute for the cursor 
key ), n windows, and very few 
ere.ens that could be considered 

menus. But it is, in fact, an extremely 
tightly-knit w viro11 111e11t with word­
processing, caJcuJator, spreadsheet, 
databa e, business graphics, and 
time-management capabi li ties. It's 
one program, not a linked collection 
of programs that can swap data files . 
Microman is designed to act as it 
own operating system, although it 
a.llow for the transfer of files lo and 
from the operating system supplied 
with the computer. 

A large part of the program's pow r 
comes &om its strongly hierarchical 
file structure. The fir l thing you see 
is a directory, which can either be the 
titles of ubdirectories or the name 
of working files. You d1oose a file (or 
move down the tree to anoth r direc­
tory) with the up and down cur or 
keys. 1f you wish to create a new fil e, 



Instant networking, independent of computerand peripheral brands. 

Creating a micro and mini com­
puter network has been costly 
and confusing. Communications 
hierarchy ha prevented many 
types and various kinds of equip­
ment from sharing information. 
Until now. 

Introducing StationMate. 
One unit that joins mini com­
puters, micro computers, t rmi­
nals, and printers. It's trans­
parent. So different brands and 
types of computers and periph­
erals can easily interface. Sta­
tionMate allows you to construct 

compr hensive communica­
tion network. Inexpensively 

User can select the infor­
mation they need from the unit 
they want. Station Mate can 

Teleprocessing 

GRAPHICS PAD 

-.1.»1 M~c10 eo.rimumc:a 11on~ Sys1am 

Besides lo al area net- contact Complexx for the name 

Ohlc:e N~tworl< LAN/ TP Gateway 

(-i_----t1 
XLAN"' .____, 

VOT 

PC 

Local Networking 

StationMate provide local 
area networking with Xl.AN™, 
the simple communications con-

StationMate 

~ - . -­-
•" 

cept from Complexx. All you 
need is StationMate and an 
inexpensive shielded-pair cable. 

only $1 450.00. StationMate 
makes communications simple. 
Incredibly. 

~· ~ 

StationMate. The link you've 
been missing. 

See your local dealer or 

address any port in the network 
either by its assigned digital code 
or by its common identifying 
name. So everyone has access 
to all the local or remote com­
puters, mass storage files, and 
peripheral devices connected in 
the network. Immediately . 

working, StationMate permits 
access to remote workstations 
via an internal dial-up modem. 
And it serves as a gateway for 
teleprocessing access to all LAN 
resources. You couldn't get all 
of this in one unit. Until now. 
And the suggested retai l price is 

of the dealer or distributor 
nearest you. Complexx Systems, 
Inc., 4930 Research Drive, Hunts­
vii le, AL 35805. 205! 830-4310. 
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you merely move the cursor to the 
beginning of a line and begin typing. 

Because Microman is self-con­
tained, there is no need to u e CP/M 
or MS-DOS file-naming convention . 
Microman allows you to name files 
with descriptive phrases of up to 67 
characters, and blanks and punctua­
tion marks are perfectly acceptable. 
The loose equivalent of a filetype 
specifies not onJy the nature of the 
tnformation contained in the file but 
the part of the program used to 
manipuJate it . For example, a file 
named "Potential Oients" with the 
fHetype "record" would be a maiJjng 
list, and Microman would bring up 
the list facility. A filetype of "table" 
would invoke the spreadsheet. 

Data can be moved from one por­
tion of the program to another with 
remarkable fluidity, and in many 
cases manipulated interactively. A 
an example, let's take the case of the 
multiple bu iness mailing. Tradition­
ally, you prepare two files, a mailing 
list (database) and a form-letter 
matrix with variable names of som 
sort to indicate where the database 

items should fall. These files are 
independent and are brought to­
gether at output when th program 
in erts list items into the appropriate 
holes and adju t the copy according­
1y. 

With Microman, the letter and the 
list are prepared as separate fil s. You 
can tag the two files (with one key­
s troke each) at the directory level and 
proceed to output the merged form 
letters as previously discussed. How­
ever, if you wish, you can tag the 
files, enter the matrix file, view the 
Ji t items one at a time in position in 
th letter, make changes to the items 
(updating the list file concurrently}, 
and selectively print out single letters 
(again w ith on keystroke) . You can 
al o perform search and sort opera­
tion on the database from within the 
matrix. 

Most features of Microman have 
been chosen for their applicability to 
the average bu ines office. The 
author, Martel Firing, began w rking 
on it as a personal project because he 
couldn't find a commercial offering 
that suited his needs. Noumenon 

do s not claim that Microman ha the 
best or most powerful feature . The 
aim was a program that could per­
form most of th tasks an execu ive 
or secretary would require to conduct 
day-to-day affairs. 

The word processor i a two-part 
operation, a text editor and a print­
time formatter, but it is entirely 
adequate for the generation f 
memos, corre pondence, and clean 
bu iness report . A calculator strip 
(yes, a "window;' if you must) can be 
brought up for quick numerical com­
putation and as quickly bani hed 
from the a-een. 

The spreadsheet is powerful and 
efficient and is designed t let y u 
enter formulas for cells, rows, 
columns, or areas in simple Engli h­
based syntax . Pr cedures for recom­
putation or individual formulas can 
be named, so that in tead of typing 
"MuJtiply gross sales x 5 % = Ad­
vertising allowance" you can enter 
"DO: Ad budget." Multiple proce­
dures can be nested. Notes and free­
form messages can be entered at any 
time without having to associate t xt 



with standard spreadsh eet un its 
(e.g., cells). 

Database entries can be made 
through either user-created input or 
output forms (which are all the same 
to the program), and file organization 
can be changed at 'vi ii with no 
chance of damage to the data . Mcro­
man also offers the executive a time­
orie nted database system for th 
ch ronological entry and sorting of 
data- daily expenses, for example. 
All Microman databases are fu lly 
interactive with their report fo rms, as 
in the mailing list example just given. 
Databa es are not in themselves com­
putational {numerical data can be 
<:>hihed to a spreadsheet tab le 

monthly enough), but again, 
Noumenon sees Microman as a 
m ultipurpose ofhce aid , not as a 
complex data-retrieval system . 

Great care has been taken to make 
the program as simple to run as 
Noumenon feels is appropriate; func­
tion keys perform equivaJent tasks in 
all application areas, and n- creen 
Help messages are available at all 
times. Both Firing and Noumenon 

presid nt Mike Mead regard th e thick 
manuals that accompany most com­
puter products as an insult to the 
intell igence of the use r and a luxury 
for which most executives simply do 
not have the time. Microman docu­
mentation i a sucdnctly worded 
booklet of u nder 30 pages, and sig­
nificant passages are either repro­
duced directly or enhanced as e ­
planation screens. 

Both Noumenon officials not that 
the computer market has entered a 
new phase. In their eyes, the tech­
nically sophi ticated hobbyi t of five 
years ago and the adept enthusiast of 
last year w ill make up at most 20 per­
cent uf the eventual market; the re­
maining 80 per ent will be composed 
of naive busines users with neither 
the incl ination nor the interest to use 
computer as much more than tools 
and shortcuts. Microman is targeted 
at that group. Mead an d Firing see 
Microman as a pl' gram that can re­
main on line in all but the mo t 

pecific office ituations, and they 
plan additional program modu les (in 
areas Like commurucations) to furt her 

broaden its usefulness. 
A brief product description uch as 

this does not do Microman justice; 
explanations are oft n more confus­
ing than the actual operations. But 
Microman accompli hes what it 
claims; it's "ea y to use," "ready to 
run," and "user friend ly" with ut 
being eitJ1er cumbersome or overly 
simplistic. Microman is obviously a 
neatly tailored program for the intel­
ligent, but bu y, adult . 

Which brings us back to the 
question of the "bells and whistle " 
the industry i hurriedly developing. 
If Microman can achieve its goals 
u ing only a moderate amoun t of 
video highlighting, a few well-placed 
rules, clearly defined function keys, 
and a fe, simple, largely self­
explanatory screens, why are we get­
ting caught up in the notion that in 
order to make the user in terface of a 
program impler and I ss hostile we 
must make the program itself even 
m re comple: ? Perhaps the problem 
lies less in the nature of software than 
in the nature of software de ign. It' 
worth con iderjng . 

1Presenting the No-Risk Disk:~ 
No matter how many times you play it, the TDK 

No-Risk Disk won't drop a letter. A word. Not even a bit. 
We guarantee it. 
And not for 1 year. Or 5 years. But with a lifetime 

replacement warranty for as long as you ow-n_ti}e_disk. 
Thats a promise we don't make 

lightly. Because it has almost 50 years' 
research and development of TDK 
recording products behind it. 

So the next time you want to store 
important information, put it on TDK. 

You've got nothing to lose. 
_M_ 

2 
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...1s 

TDK. THE NO-RISK DISK:
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Voice-Recognition Status Report 
A recent conf rence in Santa Bar­

bara provided both mildly enc urag­
ing and mildly discouraging news on 
the state of the art in voice recogni­
tion. The problem of translating 
human speech into acceptable input 
for data proce s i.ng i one of the 
stickie t the computer industry is 
facing, as discussed in "Speech 
Recognilion: An Idea Whose Time Is 
Commg,'' by George M . White, Janu­
ary 1984 BYTE, page 213. The con­
ference, called "Towards Robustnes 
in · Spe ch Recognition," brought 
together most of the country' top 
researchers in the field . o revolu­
tionary bi·eakthroughs were an ­
nou nced, but it was obvious that 
progress is being made, and a major­
ity of the participants were en thusi­
astic about the future. As w ith aU 
such gatherings, discussions in cor­
ridors and between se sions, thee: ­
changing of ideas and contacts, we re 
probably the mos t product i 
moments oI the three-day affair. 

However, brief intimation of 
gloom managed to creep into th pr ­
ceedings every now and then. Wayn 
lea, conference chairman, managed 
to cast the first s tone in his opening 
address. "Speech recognizers," he 
charged, "are 110/ robust." And indeed 
the ch erfulness of the mood of the 
confe rence could be phr ased as 
'Th y'v written off voice recognition 
as a dead is ue, but, see, this event 
proves we're alive and well after all." 

Speed1 recognizers of one form or 
another have been under develop­
ment for over twenty years . They're 
of particular importance to the 
military {for obvious rea ans-freeing 
an extra pair of hand in an emer­
gency can be critically important), o 
research a.nd development have been 
rather intensive. But the vru;t amount 
of information to be processed by 
even a simple speech recognizer has 
put a limit on expectations. However, 
a the ability of comput rs to crunch 
larger volumes of data at higher 
s peeds increases, there i every 
reason to believe that peech-recog­
nition technology will benefit. 

Refinements of technique were re­
ported at all levels. Advances in 
acoustics, microphone design, and 
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digital encoding have made the initial 
identification of speech ea ier; 
spectral analysis of input is achieving 
mailer and smaller error rates in 

matching input against stored peech 
patterns, or template ; and the appli­
catio n of probability theory for de­
tecting meaningful words among the 
random noise of human speech 
(th ere are over 11,000 discrete 
syllables in the English language to 
be sorted through) is also imp roving 
recognizer performance. 

But the steps forward have been 
incremental; even the best recog­
nizers available today ("trained" by 
one speaker repeating a small set of 
input phrases over and over) are less 
accurate than keyboard data entry, 
although the gap is dwindling. The 
ultimate goal, a speaker-independent 
recognizer, capable of understanding 
a large vocabulary of nonstop human 
speed\, is a long way off. Dick Eason, 
president of Voice Control Systems, 
one of the sponsors of the con­
ference, makes the point by asking, 
'What do you do about 'Jeet?' [the 
contraction of 'Did you eat?')?" 

In his keynote speech, Dennis Klatt 
of MIT, observing what he sees as 
diminishfr1g returns from au the re­
search, wondered aloud if it might be 
time for the industry to begin explor­
ing new direchons. Unfortunately, 
none of the other speakers addressed 
the question that was for most in the 
minds of many in the audience: what 
about the correlation between speech 
recognition and artificial intelligence? 
It may be that in order to perfect a 
truly robust recognizer, we may have 
to recapitulate the whole process by 
which a baby learns to make, and 
use1 the collection of sounds we call 
language. 

The outlook? Commercial peech 
recognizer , initiall y speaker­
dependent and with limited vocab­
ularies, will become better, cheaper, 
and more commonplace for simple 
voice control and data entry. Over the 
long haul, developments may not 
happen as quickly as we would like 
to envision. • 

Ezra Sl111piro is a ltdrnicnl erltror at BYTE's Wesl 
Coa~t bmr:1111 . He Cllll be n:acht:d 111 McGrmo-Hill, 
425 B111tery St ., Srm Frtmcisco. CA 94111 . 
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Benchmarks and 
Performance Evaluation 

The art of benchmarking computer languages, programs, and systems 
by timing them with a standard test is a popular, but inexact, science. You 
find only what you are looking for-speed-and nothing more. Running a 
benchmark program will measure the speed of the system you are testing, 
but how do you measure how easy an application is to learn and use, how 
consistent its commands are, and how well-integrated the new integrated 
software packages are? This month's theme articles attempt to answer some 
of these questions by looking at the limitations of benchmarks and con ­
sidering what can replace them. 

The new levels of sophistication in software and hardware are difficu lt 
to evaluate. The simple benchmarks of the past, such as the Sieve of 
Eratosthenes popularized in BYTE, the Whetstone benchmark for FORTRAN, 
and mi lHons of instructions per second (MIPS) ratings, no longer offer rele ­
vant information about the new ge neration of computers. 

Speed and reliability alone are not the determining factors in the deci­
sion to purchase a particular computer or application. How quickly it can 
be learned and put to use effectively are vital factors in the new era of mass­
market consumer computers, although these factors can be difficult to test. 
The quality of a system must be considered as we ll. Evaluating computer 
systems as a whole is a new alternative to the traditional practice of measur­
ing a system's speed. 

Jerry Houston of Gifford Computer Systems offers a humorous and in· 
formative look at the uses and abuses of benchmarks from a user's perspec­
tive and explains why the winners of benchmark tests are not necessari ly 
the systems of choice. Jack Carroll and Mary Beth Rosson of IBM take an­
other look at speed versus usability, arguing for quality in computer inter­
faces and suggesting tests for system quality. 

Performance evaluation is becoming a popular term (especially in the mini­
computer/mainframe world) for analyzing or simulating the performance of 
hardware and/or software. Brian Boyle of Gnostic Concepts presents the 
variables necessary for an equation to evaluate software performance. 

Sergio Mello-Grand offers an exhaustive set of printer benchmarks to help 
you f ind out how fast your printer really is. Avram Tetewsky of Draper Lab­
oratories discusses some of the tests to validate that software works cor­
rectly and reveals the resu lts of some extensive benchmarks for FORTRAN 
compilers. Peter Marvit of Yates Ventures and Mohandas Nair of Intel come 
clean in the confessions of the misuses of benchmarks. 

Finally, Andrea Lewis guides you through the standard features and op­
tions available on the 1984 model word processors, while Arthur Naiman 
provides a 100-point checklist for evaluating word-processing programs from 
his book, Word Processing Buyer's Guide. - Bruce Roberts 
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Don't Bench Me In 

Benchn1arks are a popular way to compare both hardware and 

software. But how meaningful are they? 

Suppose we're playing a game, and 
you can select any athlete in the 
world to have on your team. The big 
problem is which one to pick . But 
before you can make a choice, you 
have to know what game we're p1ay­
ing. After all, even Babe Ruth in his 
prime would not have fared well in 
the pole vault . 

The point is, you can't find an 
answer until you completely specify 
the problem. Yet, people still ask 
questions such as "Which is the best 
compiler?" without specifying what 
they mean by "best." 

Asking "Which is the best com­
piler?" is as misguided as asking 
"Which is the best tool in the world?" 
A tool derives value from a specific 
application, and outside the context 
of the application, the comparison of 
one tool with another is meaningless. 

Unfortunately, many p eople com­
par programs without taking into 
account the application of the pro­
grams. Instead, these people use 
benchmarks-programs that test a 
computer's speed-to judge the 
worth of the sofh"lare or hardware 
under question . 

The great lure of benchmarks is 
that, in a world of too much choice, 
they promise fast, easy answers sup­
ported by hard facts. Oearly, bench­
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marks contain no ales hype. They 
are impartial . They appear to reduce 
volumes of product literature and 
manuals to tidy Uttle tables that talk 
in numbers, whlch is very scientific. 
They offer to save time, eliminate 
error, and take all the risk out of some 
of the most important decisions a 
business can make. Or do they? 

It's dangerou to rely on bench­
marks for help in deciding which 
computer, which language, or whkh 
implementation of a language to 
select. Many of the critical qualities 
that make a product sui table for a 
given application are not addressed, 
and may not even be addressable, by 
conventional benchma:tks. Qualitie 
such as reliability, compatibility, 
maintainability, and support are im­
possible to measure with a bench­
mark, bu t they speU the difference 
between a u eful tool and a booby 
trap. What is the standard unit of 
reliability, of compatibility, of s up­
port? How do you look at a table and 
determine if a product will be a time 
saver or a time vampire? 

One of the most popular general ­
purpose benchmarks i the Sieve of 
Eratosthenes, probably the most 
user-w1friendly title in the business. 
(I'm not sure how to pronounce 
"Sieve," let alone ''Eratosthenes.") 

Eratosthenes, head of the Alexan­
drian library around 200 B.C. 1 was 
the most wide-ranging scholar of his 
time. He calculated the circumference 
of Earth without using an 8087 math­
ematical coprocessor, and the library 
he headed was the very embodiment 
of Western civi li zation . Some 
sc.holars ru:gue that when the Library 
burned, Western civilization burned 
with it. Meanwhile, the gods have 
made the fame of Eratosthenes more 
enduring than Mylar. His technique 
for finding prime numbers has been 
adapted to modern computer lan­
guages and is now a classic bench­
mark used to rate languages and 
computers. 

It seems reasonable to ask just 
what prime numbers have to do with 
the workaday world where most 
computers are used . Accounting 
departments tend to be more con­
cerned with the prime rate than with 
prime numbers . When your c.hief 
financial officer learn that a software 
bug will delay the income statement 
the bank had to have yesterday, he 
will find little solace in the fact that 
your state-of-the-art computer can 
quickly generate integer with no 
divisors except themselves and 1. 

Ironically, the specialists of his day 
called Eratosthenes "Beta;' or second 



rate, for his alleged superficiality. In 
the computer trade, ''Beta" has come 
to mean "not thoroughly tested," as 
in "a Beta copy of a new C compiler:' 
It would be appropriate if "not 
thoroughly tested" were stamped on 
hard ware and sofh-vare that has been 
ubjected to the benchmark named 

after our Greek who lived 2200 years 
ago. 

A Case Study 
The dubious utility of generaJ­

purpose benchmarks was brought 
home to our company after we con­
ducted an extensive series of bench­
marks on seven C-language com­
pi\ers c mpatible with CP/M-86 (see 
"Comparing C Compile rs for 
CP/M-86:' August 1983 BYTE, page 
82) . After it took us almost a much 
time to measure performance as it 
would have taken u to write our 
own C compiler, we were struck by 
some curious phenomena. The ap­
parent loser in our time and efficien­
cy benchmarks, Computer Innova­
tions' CB6, was the compiler that our 
staff pl' grammers regularly used 
both before and ix months after we 
conducted the te ts. 

l am not a programmer; I'm a 
civilian. My job is to whine. So when 
I complained to our programmers 
that they should think about hopping 
on the world the next time it came 
around, lhey all explained that lhey 
had each tried the other compilers 
and found lots of good and bad 
points. But they felt that for the tasks 
they w re handling, Computer In­
novations' compiler was best. The 
r ason they cited most frequently 
wa mething that became evident 
while we were conducting the bench­
marks but that was not reflected in 
the tabular resuJts. Computer ln­
novations' C8 was the only compiler 
we tested that ran every benchmark 
we tri d and gave the expected 
results, and we were lifting r utines 
from articles, books, Unix libraries, 
and anywhere el e we couJd find 
them. 

Our staff had chosen to use a com­
piler who e main benefits were com­
patibility and reliabiljty. It ran rou­
tines taken from a variety of other im­
plementations of C. And it ran them 

the first time. These features, not evi­
dent from the benchmark results, 
were revealed only by long ex­
perience with the compiler itseli. 

My faith in general-purpose bench­
marks was undermined further 
when I learned that the Mark 
DeSmet compiler, which appeared to 
have done quite well in the bench­
marks, was considered by our staff to 
be a lightweight C compiler. A sim­
ple case of being misled by a bench­
mark? Not quite. lt turned out that 
our staff had nevertheless been tak­
ing advantage of a powerful feature 
of the OeSmet compiler (an advan­
tage whkh, of course, was not 
brought out by the benchmarks) and 
had turned a lightweight C compiler 
into a novel and extremely productive 
programming tool. I call it the anti­
compiler. 

Data such as "number 
of times per week 
documentation is 

thrown against wall" 
might be useful In 

evaluating a product. 

Because ow programmers primari­
ly do system-level work, as opposed 
to applications programming, speed 
is very important. Speed to us means 
assembly language . The OeSmet C 
compiler, it turns o ut, Jets you mix 
assembly code with C code. This 
means that, in the middle of a C pro­
gram, you can insert #ASM and start 
writing in assembly language. This 
feature has streamJined the way we 
write assembly code. 

Before we had the DeSmet com­
piler, we attacked a major assembly 
project head-on . We planned a struc­
ture, wrote the program, and re­
signed ourselves to debugging a 
maze 0£ assembly code. The DeSmet 
compiler enables us to write a pro­
gram .initially in C. This process is 
fast. The program runs relatively 
slowly, but we can make sure that it 
doe everything we want. Once the 
C version of the program works, we 
convert one C subroutine into in-line 
assembly code, compile the new 

hybrid (-and-assembly version, 
debug it if necessary, and proceed to 
convert the next C subroutine into in­
line assembly language. Eventually, 
the entire program is converted to as­
sembly language, piece by piece, pro­
ducing code that is well structwed, 
well tested, and usuaUy well ahead 
of schedule. The benchmarks give no 
indication of this capability of the 
DeSmet compiler. 

We give a C compiler high points 
for compatibility with other versions 
of C, for reliability, and for ease of as­
sembly-language interface. But we 
are relatively indifferent to its speed. 
In fact , the more a project calls for 
speed, the less we are concerned 
with the speed of the compiler 
because we know that the critical 
routines will have to be written in 
assembly language. 

None of the quali ties that we con­
sider most important for our applica­
tions were addressed in any of our 
publi hed benchmarks, and l'm not 
sure how t-o devise a benchmark that 
could quantify them. Perhaps data 
such as "number of times per week 
documentation is thrown against 
wall'' or "number of support call 
returned per thousand" might be 
useful in evaluating a product. In any 
case, the point here is not that we 
ignored our own benchmarks and 
found the C compilers that are really 
"the best." We use the compilers that 
are most uited for our particular 
jobs. For people who want programs 
that they will write from scratch, that 
will execute quickly, that will require 
minimal assembly code, and that will 
take up minimal RAM (random­
access read/write memory) space, the 
compilers we have been using may 
quite possibly be "the worst." 

The Ascendancy of Waste 
Benchmarks are best at measuring 

efficiency and peed. Efficiency, how­
ever, is threatening to become a dead 
issue. Efficiency means the amount 
of memory required to run a pro­
gram. As technology sprints along, 
processors are being produced that 
can address huge expanses of mem­
ory. Soon, little children will have to 
teach their parents what "gigabyte" 
means. Meanwhile, the price of semi-
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conductor as well as mass-storage 
memory continues to drop. Both 
trends drastically reduce the pressure 
to produce and use efficient 
programs. 

One of the most remarkable indi­
cations of computer technology's ad­
vances over the past few years is the 
dwindling importance attached to 
program size . Not so long ago, pro­
grammers would spend months par­
ing away a few kilobytes from a piece 
of ode; but now, the programmer's 
time is valued much more highly 
than tho e kilobyte . Apple's Lisa is 
a monument to the enormous 
amount of RAM now routinely sacri­
ficed to make programs more "user 
hiendJy:1 With this new attitude 
toward efficiency, a strong point of 
benchmarking has been made trivial . 

Speed Thrills 
With all the vast changes wrought 

by the stampede of technology, one 
relationship has remained un­
touched : tim is money. This is true 
whe ther it is a programmer's time or 
a user's time. Therefore, the faster a 
program runs, the more time and 
money can be saved. However, there 
are linllts to the extent that increased 

peed can improve a program. For in­
sta nce, it does no good to have a 
word processor wait twice as fast for 
you to type your next character. For 
many applications, though, faster is 
better. 

Speed is where benchmarks come 
into their own. Measuring overall 
speed, however, can be a little tricky. 
A compiler may be fast when it runs 
tasks out of main memory but slow 
' hen it does file handling. Even in 
the unlikely event that all other 
facto rs- compatibility, reliability, 
documentation, support-are equal, 
you s till have to know whid1 opera­
tions you are timing and which ones 
mu t be fast when you use speed 
benchmarks. 

Job-Specific Benchmarks 
Probably the best use of a bench­

mark is to measure the time it takes 
a given hardware-software combina­
tion to run a program that will actual­
ly be run in real life and represents 
the dominant use of the proposed 
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system . U, for: example, an engineer­
ing firm has an application that in­
volves repeatedly inverting a big 
matrix, then the ideal benchmark 
would be a matrix inversion with rep­
re entative sample data. This is, of 
course, a far cry from finding out 
h w fast the same system can gener­
ate prime numbers. 

The ideal benchm<rrk is not a gen­
eralized exercise that can be pub­
lished in a magazine and distributed 
to millions; it's a carefully planned 
demonstration in which the specific 
application intended for the product 
is simulated as closely as possible. 
Where [ work, it is not unusual to 
receive test programs that we are to 
run and report on. The Department 
of the Anny is particularly fond of 
this shopping technique. It goes to 
the initial trouble of developing a 
benchmark that fits its application, 
and the rest i up to systems houses . 
In effect, the Army is benchmarking 
us . 

Upon receiving a custom bench­
mark task, a ystems house really 
begins to earn its living . The bench­
mark is run on equipment that offer 
different levels of speed, cost, and 
versatility. Uthe job can be done on 
a fast but expensive disk emulator, 
we offer that option. Because most of 
our systems are based on the 
Compupro with a 16-bit, 8-MHz 8088 
as well as an 8-bit 8085, we can 
sacrifice 8-bit compatibiJity in order 
to increase speed 40 perc nt by using 
a 10-MHz, 16-bit-only 8086 centra1 
processor. Another altermitive is run­
ning the bendlmark on an expensive 
hard disk that has a fast voice-coil­
head actuator rather than a less ex­
pensive one with a slower tepper 
m tor. We present all these trade-offs 
to the customer along with realistic 
timing data . The customer still has to 
make a choice, and in many cases it 
is an extremely difficult one; how­
ever, he doesn't have to choose blind­
ly, guided only by a meaningles off­
the-shelf benchmark. 

But, you might say, setting up such 
a simulation is hardly a benchmark 
at all . Jt's a demonstration. The whole 
beauty of benchmarks is that you 
don't have to spend all that time 
designing te ts and entering repre­

sentative data. Benchmarks are sup­
posed to be fast and decisive. They 
shouldn't be a lot of work-they 
should give you something for 
nothing. Right? 

Wrong! That idea went the way of 
the free lunch. Cn most cases, you get 
out of a benchmark just what you put 
into it. The time spent designing a 
job-specific benchmark that suits 
your needs is insignificant compared 
to the time you will spend using the 
tool you eventually select. 

Do generalized benchmarks have a 
place? Of course they do. Bench­
marking is the great pastime of the 
computer world, the great sporting 
event for software hackers and hard­
ware nerds. Benchmarks are the 
Olympics. You watch , you marvel, 
you enjoy. You root for your favorites 
and revile the opposition. You argue 
that the results were unfair and that 
the rule should be changed. You 
forget the results and lose bar bets t-o 
obnoxious friends with better mem­
ories. But you don't base major busi­
ness decisions solely on benchmarks. 

How to Make a Selection 
If you can' t rely on generalized 

benchmarks, and you don't have the 
time or skill to design a job-specific 
benchmark, then how do you select 
a computer or a program? Unfortu­
nately, it's not easy. You have to 
realize that a major software or hard­
ware purchase is Like a marriage. lt 
is a long-term commitment for better 
or for worse. Marry in haste, regret 
at leisure. 

There are three important ways to 
research a product, and you should 
use all three: 

1. Read the trade magazines for 
reviews. You can usually judge th 
validity of a product review the 
same way you judge a movie 
review. If it is in-depth and genu­
inely enthusiastic, you probably 
have a good product. If it is super­
ficia1, full of cliches, and apologetic 
(the reviewer says the documenta­
tion looked good but there was not 
enough time to open it), then ig­
nore the review, not the product. 
Don't confuse the product with 
the review. 
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DBMS, n., A buzzword for Data Base Management System. A truc ture in which IO collect informa tion on a given 5ubiec1 in one or more files . 

A software program enabling you to store, manipula te and retrieve you r information contained in those fifes. 
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tions and fo recasts. And prints them in any format you choose. 
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where you left off. Complete documenta tion includes a handy 2-part 
ILJtorial manual. 

Easy Enough For Non-Technical Users 
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even have computer eKperience, 10 produce proiessional automated 
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Access J different files al once and work wil h as many as you need 
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Subroutine Calls, Programmable Func tion Keys and more. Program, 
tesr and debug withou/ an outside editor, assembler or compiler. 
Make changes and corrections ins tantly. 

Free disk space ... Probase; effi cientl y compresses screens and program 
tables onto your disks. And Probase' need nor be present on d isk when 
you run your applica tions. Enjoy more disk siorage capaci t y and fas ter 
throughpul by elimina ting extra progra m code. 

Write or Call Today and Find Out How You Can Put Probase' To Work For You . 
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FuJ/y menu driven - Presented in 
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- Quickly generates valuable reports . 
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WE SERVICE WHAT WE SELL 

2. 	Talk to friends or coll eague or 
fellow member of compu ter 
clubs, and talk a lot. Most people 
are reluctant to admit that they 
wasted money on a product; it's 
stupid to wa te money, and peo­
ple usually want you to think that 
they're s mart. The sa me rules 
apply as when you ask about 
someone's vacation. The f irst 
response is always, "We had the 
greatest time ever. Absolutely 
fabulous." Only if you start trading 
travel tories do you find that the 
paradise in question is a malarial 
swamp, the hotel is a convention 
center for cockroaches, and the 
airport boasts the world's largest 
network of sinkholes . Again , keep 
them talking. Value the advice of 
a user who was not involved in the 
decision to buy (and so whose 
pride i not at stake) mor than the 
advice of someone who actually 
selected the product , 

3. 	 Find a reputable dealer. Good 
dealers are well aware that a ma­
jor purchase is a marriage between 
dealer and client. In a good sale, 
the client returns and buys more 
goods and refers friends who in 
tum buy and buy again. This ort 
of sale enhance both the self­
esteem and the bank account of 
the dealer and generally makes 
business fun . Good dealers love it 
if they se ll you the right product, 
and they will often do some home­
work for you to make su re you 
make the right choice. They will 
certainly do more than look up 
some benchmark results. To a 
good dealer, selling you the wrong 
product is like driving off a cliff: 
there are a lot of exciting possibil­
ities, bu t they're all bad . 

These three rule are reliable ways 
of selecting software and hard ware, 
much more reliable than the general 
benclunarks you see publi hed so 
often. Stay true to these rul es, and 
you'U be able to look beyond the 
numbers and break away from the 
bench .• 

Jerry Houston is vice-preside11/ of mnrkeri11g 
nl Gifford Computer Systems (POB 191 7, Snn 
Leandra, CA 94577) . 

164 R>bruary lllll4 @ !IY!l: Publfco t on• lnL. 	 Circle 363 on inquiry card. 
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914 .. .. ......... ' .. 5569 .00 

924 . .. .. . . 5689 ,00 
925 . . . ...S73!1 ,00 
950 ••.• " .• ' .•. ' $9?9 .00 
970.. .. ... ... ... . . ... . $1 039 ,00 

C OMPUTE FIS 

fo la pon Ponabla ,. , ... CALL 
600A , 5109900 
802... .. S2699.00 
003.. . . . s 1949 .00 
602H . . , S4695 0 0 
806120 . 54999.00 
616/40 , ............... 59199.00 
1602 5 3399.00 
1603 . . .. . C ALL 

SpoU XL Portable . 53999 00 
llE· l. · 51569 .00 
llE •2 ..... , !11899 .0 0 
11£· 3. . ... ' .. 5 2399 .00 
llE ·4 . . S3299 .00 
PC ·E . .. 51579.00 
PC·1 . . . ' . 52399.00 
PC ·l .. . .. ......S2 799 00 
PC· ltL .. ... 535119.00 
1620 ... . $3599 .0 0 
1630 .. . .. SS499 ,00 
1640 $6499.00 
Cyma Souw 10 .. CALL 

f$SANVO 
MBC-550 PC . . . CALL 
MBC-555 PC . •. CALL 
M OC 11 00 ........... 51499.00 
FOO 3200·320K Or1ve , , 5369.00 
M DC 1150 ...... ,. ,. 51699.00 
M OC 1200 ... .. ....... 51849.00 \;;;""'""':=;;;;:;:::;::... 
FOO 6400·6AOK Drive .. . ,5469 .00 
MSC l l50 .. . . 52099.00 
PR 5500 Pron ler . .. 5599.00 

MONITORS 

AMC EK 


300 Gteen.............. Sl 49.00 
300Ambor .... .. ...... 51511 .00 
310 Ambe • ... .. . 5 169 .00 
Color 1 . ... .. .. .. ....5279 .00 
Co lo• 1 Plus . , ... . . 5299.00 
Color2 .. .,... . ... . .....5399 .00 
Color 2 Plu• .. ...54 19 ,00 
Colo • .3 .. ... .. . • 5349.00 
Color 4 ••.5699 00 

BMC: 
12" Green ................S79.99 
12 ~ G reen Hl ·llES .......511 9 .99 
91 91 · 13"" Colo r .. ..... . $249 99 

GOFllLLA 
12" Gre&n SBll .99 
12" Amber •• , ........ ..595 ,gg 

NEC 
J B 12 60016-n... ., .. S109 .99 
JB 1201 O<een ... .. .$149.90 
JB 1 205 Amber .. , .. Sl 59 .99 
J C 1215 Color ,.... . S71l9 99 
J C 1216 RGB ......$429.99 
PFllNCETON GFIAPHICS 
H ·12 nee .. s s 19.oo 

TAXAN 
12" C • •n ...... . ....... SI 19 .00 
12· Ambor ........ .. $129 .00 
Ta ..n 1 RG9 • .. 5279 00 

UBI 
Pi 1 . 9 " Gr""n ....... .. . . 599 .99 
Pl2 , 12 '" 0,U ISlll - ... , ....S1r 9 .99 
Pi 3 . 12·· Amber ...... S 14 !J .G9 
Pl 4 . 9 " Ambot. . , .... 51 3 9 .99 
1 400 Co tor .... • .. .. . .... S269 .!l9 

ZENITH 
ZllM 122 Amber. .......... S 109 . 99 
ZVM 123 Gre en ., ....... ,. $89 .99 
ZVM I 35 Color/ RGB .. . .• •5469 .99 

-MODEMS­
ANCHOR 

Ma rk I (RS·232) , . , , .... !!.79 ,00 
Ma rt< 11 IAlo") . , , , . S 79 .00 
MAr~ Ill (T l ·99J ..•......S109 ,00 
Mo<~ IV ICB M/ PET) .... $12S 00 
Mo•~ V CO•bo•n o) .. , .. $95.00 
M erk VI PB M ·PCI . , . $J69 00 
Ma..._VII !Auto AnS/Aulo Oral) , .5 1 t g 00 
Mork XII ( 1200 Baudl 5299 00 
TRS ·BO Color Coro J)u lor .•. 599 .0 0 
9 Voll Power Supply .. . . . .$9 ,0 0 

HAYES 

Sn1er1mo<1em lOO .. . S219.00 

Smartmodem t 200 . $509.00 

Smorimoooro 12000 . 5459.00 

M IC<Omodem II . ' $265.00 

Mlct0mocle111 II Plu s 52!19 00 

MICTomod •m llE .. . S269 ,00 

M lcroniodem 100. 5299.00 

Smart Com II . . . , . $89 .0 0 

Chronogr ph • . . Sl 99 .00 


NO\/ATION 

J ·C I .. .. . . .. .., S99 99 

Sm;>rlCal I Ol . . s 179.00 

SmartCat 103 / 2 12 . $)99 .00 

AutoCat . S2 19.00 

212 Aut oC..t .SS49 .00 

A pple Ca l II .. .. .. . ' 54 49 .00 

211 Appl C•t. . . , • , 5569.00 

App le Ca l 2 1 'l Upg•ode .. S309 .00 

Cat . . . ..Sl39 9 9 

D·Cal $149 .00 

PC· Cat. . , . SJ3\l.OCJ 


ZENITM 

ZT-1 , .. 5309 .00 

Z• 10 , .. $3'39 00 

ZT• ll . , SJ69 00 


APPL.E INTERFACE 

CARC S & BUFFE RS 


Choo.s. from PKASO. Or r ge Micro . 

MPC . M lcaoMal , Tym.nc . 0tJ3dra m & 

Pr en ca1 Petis:ihe rtil & , .. CALL. 


NEC 2050 ....... " ....5999.00 

NEC 3550 ..............51699.00 


PERC:OM/TANCON 

CRIVEB 


5 '1• " 320K F.loppy ........ . 5229.00 

5 ag Hor<I w / Ccntroller • . , Sl 399 .00 

IO M(lg H rdw/Conlroller .. 5 1699 00 

I 5 Meg Hord W/ConHollor . ,52095 .00 

WMeg Hard w/ Controll 1tr . . 52399 ,00 


AMC EK 

J l OA Amber Monttor .. . S 169,00 

DXY 100 PloUer . . • 5599 .00 

Colo r II , .. .• . .. . .. 5399 .00 


A S T FIESEARC:H , INC. 

SI• Pall Pio• .. from .. S279 .00 

Combo Plu• ti fr om .. . , $279 .00 

M 93 P1 u•.. trom , . . $ 309 .00 

1/0 Plu s 11 ... lrom.... .. .. S139 .00 


GUACFIAM 

Ouod llnM , , 551 9 ,00 

Ou dboa•d... ~;ti tow as _ .. - ~289 .00 


Ouod512 Plu s. ,a. low .. .. 5249.00 

Ounocalm...as low 3• . , 52 t 9 ,00 

Chronogreph . . .589 .00 

Parallel 1111 !lace Boord . .. S!l9 .00 

54K RA Chips K'I . . . .. 559 00 


M I C:FIO PRO 

Wo rCISta r/ Ma'I M erge ..... 534D.OO 

lntoS1ar . , .. 5299 00 

Spe llSla r •. s I S9 .00 

CAlcS1ar . ...S99 .00 


MIC:ROSTUF 
Cross1al• .. . . ... 5105.00 

MICFIOSOFT 
Mulloplan S I 59 00 

pf·• 
APP&.G IB M 

Will 79 .00 89 00 
G1'1Ph 79 00 89 DO 
Ropar1- rg oo 79 .00 
Flle: 79 .00 B\l 00 
Salutl.on~· · a5. low IJ !ii 16 .00 16 00 

'Ca ll On Toles. 

IUS 

EosyWruer U . .. . . S.44 9 .00 

EasySpeller .. 5119 .00 

Easy Flier 52:19 00 

CONTINENTAL SO~WARE 


, .,Cl••• Mnll/ Fo1m le lier 579.00 

T11 e HOml!Accountant Plu.s 588 .00 


SYNAPSE 

Filo Man age• .• . ... , • SD9 .00 


LOTUS 

1·2 ·3 •. . .... .. 53 19 .00 
P"'CFESBIONAL BOFTWAAE 

PC Plus/ The Bos.s . ... .. . 5349 ,00 


VISICORP 

l l;IMAPPt..E. 

Vt!>•Calc 159.00 
V t5'Ca l r; 4 159 .00 
Vls1Ca lc •Advonced 269 00 
\.' js tWor<l / Sp II 249 .00 
VJ1 1t;end/ Plo1 1!19 00 199 00 
Vf11L.lnk 169 00 
Vi.If lie 199 00 169 00 
Vls iS chcdul e 199 00 199 .00 
Vis fde). 159 00 
Vls6Pl o1 13~ 00 
Vl• ,Te,.m 75 .00 
Du~1 op Pion t99 ,00 169 .00 
Bus. FontCa5 l ode• 75 .00 75 00 
Sttatcn Cale 75 00 75 ()(} 
Vts1Tu1 ar Ca•c 59 00 59.00 
V1g.• Tu1oi ·Aova"c * d 7 5 .00 75 ,00 
V1s~Tu to f Word 59 00 59 00 
V1 &10 n C;i l c 249 00 
V•s~on Graph 129 .00 
Vision Mouse 159 00 
Vision Host 319 0 0 

PRINTERS 
AXIOM 

AT 100 Al art lnlerlocb .. · 5239.00 
CO· IOO CBM 64/VIC 20 · 5239.00 
G P· I CO Parallel lot e rfaco , St99.00 

BMC: 
401 Lo1te1 O uall tv . . SSB!l .00 
BX ·BO Col Matt ia . . . 5269.00 

C E NTFICNICS 
122 Para lle l . . . . . , . 
'139 · 1 Porell I , .... , 
739 ·3 Se rial . . .•.. .. 

C . ITOH 
Oot1ll11 Bot1onu , 
ProwrllOr B51Q P . 
Prowr l l er 1550 P , • , 
AIO[IO opsj .. 
Fl0·4 0 
F 10 •55 .. 

C:OMFI E.X 
Com Wruc rll L tlo• Oual lly . 

OIABL.O 
610 L Ua r Ouolll y , 

. . 5399.00 
•• S299.00 

$349.00 

. $209 .00 

.5379 .00 
.. 5679 .00 

5569.00 
5999.00 

51499.0() 

5499 .00 

$949 00 
6'30 L Ito• Ou a lily .... , . SI 749 ,00 

CAISYWRITE R 
2000 . . .. S999 00 
Tr ac ror Fe ed .. .S109 00 

E PSON 
MX·BOFT, MX·100. RX ·BO. ~X·OOn , 
FX·80 , flC· lOO ..... .. .. .. CALL 

IOB 

P(•1m 80.. . For Conllgur.t 1Joo11o..CALL 

Pn•m l 2 ... Fo1 Co nflgurallon$ .• . CALL 

MANNESMAN T ALLY 

I 60L . . ... • .......5589 ,00 

180L. . ...... .. .. . .. ... $799 00 
'ii 1111 80 .. .. • . . ..... $309 ,00 

N E C 
201 0 / 2030 5899.00 
8023 Dot Malrt~ 5379 00 
8025 Cot Mijlrl• .. 5669.00 
35105 riol/ l-0 t1erOuality . $1449.00 
3530 Par1111e11Le.11&rOua1 l\' ...S1499 oo 
7710/77:10Seti I/Paralle l .51949.00 

OKI CATA 
82 .83 .0 4 .92,93 .2350. 24 10 CALL 

SMITH CORONA 
TP.2 S4J9 00 
Trncto' Fend , , . S1 ,'!J .00 

SILVER R EE O 
SOO Lelle • Oua llly '>459 .00 
550 Leiter Ou lltv . $1;99 .00 

STAFI 

Oom 1n 1 10X $299.00 

Gamin• Pl5 $399.00 

Cella 10 .. 5559.00 

S rtll l Board ... . S75.00 


TOSHIBA , ... . . , .• ,., CALL 
TRAN STAR• . ••• •• . , . CAL.L 

PFllNTEFI CABLES 
A••ll~bla ror A1e11 . CommO<lo re . IB M. 
~pple . Epoon. l<O)>pro. Telaoldec. Frnni. · 
hn , E gte . Sanyo. Osborne , NEC . 
2e n l th nnd m~tnl' 0U, e1s_ W .su.npl~ • U 
vour compu•er needfi l 

PAPER SUPPLI ES 
10001h1s . 8 1h 11 I Trac.tor Poiper .,... 19 .g.c 
10001h1S.14Y.x11 Tractor P por ..s2q .eo 
1 o r 2 " Address Labels . , 59 .99 

http:Salutl.on
http:51699.00
http:51511.00
http:535119.00
http:52399.00
http:51579.00
http:S3299.00
http:52399.00
http:11899.00
http:51569.00
http:53399.00
http:59199.00
http:54999.00
http:S2699.00


i 
MIC:AO- SC I 


A? S2t9.GO 

A40 . • .. , $299 .00 

A70 ..... . . SJ 19 ,00 

C2 Con1..-olwr , 579.00 

C4 7 ConHoller .5!19 ,00 


RANA 
Elite 1 5279 ,00 

EIHe 2 . ~38!1 . 00 


)I\.HO:_E COMPUTERS 

ATARr... 

AC!;IOOOColo<Compyl • CALl 
r.CE "" " "IV P~ e svstem . CALL 
l'ICf PRO PLUS System .. CALL 
ACE J2000rtlceMgml .Sysrum . CALL 

•NOT 11£ EXPENSIVE 

(: commodore 

CBM 40~2 . 5 5 99 .00 
\; BM 609G 5869 00 
CBM 9000 5999.0 0 

9126·80 5759 .00 
C6M 6.1\K Memo1v Board S269 00 
8031 10 9000 Upg<, do S269 .00 
20.31 'LP Oi s:k Orhl'I . $~99 OU 
8060 0 1slt. Onvo . 5949 .00 
8250 Diok Drive , 51 199 ,00 
4023 P11n1•r .5379 .00 
8023 P.rinlcr , . S569 .l)O 
6400 Pr1n.1 , . s 1399 .00 
Z·RA M .• , ... 5499 .00 
S11•eo" 0111ee ... S699.00 
Thu Mnnag r . . 5199.00 
Sol\FIOM .. sns oo 
\111nC.olc SI 59 .00 

PAOFESBIONAL. 

SOFTWAR E 


Wotd Pr o 2 Plu • . . 5159 .00 

Word Pio J Plus . • ..s1a9 .00 

worn Pto 4 Plu~IS Phu... e~cti ...5279 ,00 

ln l oPro .S, 79 .00 

At1 m,nrs trnlo1 S399 .00 

Pnwor •. . S79 00 


We stock a fu ll inventory ol soltware !o r Com modo re . such as : 
ArtworJc . Broderbund . Commercla l Da1a. C reative S o ftware . 
Epvx . HES. MicrnSpec. Nulekop , Romo.IC . Siriu s, Synapse . 
Thom EMI. TrnniJc. UMI. Victory. Spin naker. Ra inbow & Timeworks! 

CALL FOR DETAI LS ! 

HANOHELO 

(h~ 

41 ex . . .. .. . . 5>249.99 
41 CV •.. ,, , .• $199.99 
41 c . . ... ' .. .. $144.99 
HP 10C 551 99 
HP 11 C 569 .99 
MP 12C 588 99 
HP 15C 5 88 99 
HP l GC • 588 .99 
HP 7 SC $749 9 9 
HPI L Modul e S9B .99 
~PH. CaH or Pnnun S J.S9 99 
CA fd ·Reader S14 3 9 9 
E.11 ,,.ae<1Fu nct1o n M1>du~e .. .SQ3 ,99 

Tim M o dul . Sl'i3 99 


NEC 
PC-8201 Pe<!IO~ul Compuler. . SSll9 .00 
PC-82;.! l A Th1trmi.I Pfjn1•H . , S 149 .00 
Pl.•8281 AO I~ Aecorder S99 ,00 
PC-820HlB8KR.AMChli>" SIOS.00 
PC·820f>P. 3211 RAM Canrodge _.s.'.129.00 

EIHe l , 5569 .0C 

APPLE no STARTE R PAC K 
641< Apple l ie . Di•~ Dr••e.S Controllor. 
llOColumn Cord , Monitor 114 DOS J . J 
COMPLET E 511 1 99 

COMPUTERS 

SHARP -
PC-1 SOOA ... $165.99 
PC-1250A .... $BB.99 

CE· , 2.S Pr1nut 11Cassette $128 ..99 
CE-150ColorPtln1 rfC..,..•e"e ... 5171 99 
CE· 1 SS eK 11111>1 , -593 .99 
CE16 1 16l<RAM .... , . 5134 .99 
CE ~00 ROM Library -·· . .S29.99 

Tl MEX/SIN C::LAI R 
nmu/ S1n c lal• 1coo .. 

T imex/ Sinclair 20BB . , . 

16M Mt!,, IOty . · ­
2040 Prmter . 

VuCa lc · -·· 

Mlndware P•lnter ., 


SOOXL. . .. . . $199 

BOOXL.....• $299 


1010 RecordtH ........... .. $74 .00 
10io Color Prm lo r .. .. .. $149 .00 
102.5 Doi Matrix Prln,er ••. . • $449 .00 
H>27 Lelle• O'ualily ...... . S299 .00 
1030 Pl reel Connec1M od m •CALL 
1050 Dos~ Dri• , ....... SQ 79,00 
C~JO Paddl~ .... ··-· ... s 12 .oo 
CX40 Jo~s 1 ick .... . . oc11 ... sa .oo 
CX71 Touch Tab lel .. _ .. 564 ,00 
c~ao Trak Bait ........ . .. S48.oo 
CXBS K•vpad " • " • ,. $ 105 .00 
480 Ct>ttHhun •e •o ; 11 _ _ 5729 .oo 
4003 AH orlod Educallon ••.• $47 ,00 
4011 Siar Rllod•H• " - S~l . 00 
4012 Mis sile Command , . 529 .00 
40'3 Aslerold• .. s211 .oo 
5049 ~ 1.. ca1c .. s 159 .00 
7091 L~O . . . 579 .00 
7'01 i;nl&'10 1n~t .. .. ... . S69 .00 
1102 Arc.ado C!I ml! .....s7 s .oo 
8026 Dig Dug , 533.00 
8030 E , r Phone Home .••• 533 00 
8031 Oonkuy Kong.. . SJ9 00 
8033 Ao bo1•on SJ5.00 
B0.34 Pole Po s1•100 ____ • _ SJ9,0 0 
8036 Ator! Wtll . r . . . .. 579 .00 
8040 Donkev Kon~ . Jt. .. SJ9 .00 
8043 Ms. PacM n , .. .. . $39 .00 
8044 Jousl , , .. . .. ....539 00 

DISKETTES 

MAXEL.L. 


51'o ' MD· L . . . , .... 529 .00 

SV• M0·2 .. .. , . .......... S.J9 .00 

a F0· 1 tSS/ OOJ . S3!! ,00 

8 " f'O · ' IOS/ 00) ........ , .... $49 .00 


VERBATI M 
S•/• ' SS/ DO .... .. ...... . 525.99 

s•,-. ' D5/ 0D • • .......$311 ,99 


E l.. E PHANT 
5 y, SS/ SD ...............518.49 

5 1/. " SS/ OD • .. .. .. .S22 ,9!1 
5 1/•" OS/ DD ........... , .. ... 528 .99 


H E AO 
5 +1, Dl$i.. Heau Cleaner ... 514 .99 

CISK HOLDERS 
INNOVATIV E CONC E PTS 

Fllp •n· flla 10 -· ··-·· . .. . S S .!!9 
fhp•n ·flht co ........ .5 17.99 

Fll1>"'1'i lc(400/BOOH0!,l)Holde•- S, 7 .99 

L .JK ENTE RPRISES 
AUi" L.eltl!rPerlool•Oiskt40/llOI- .• S?9.99 
At3TI Uttl01 Pertecl·ROM(40co1) ... S1'!1.99 
Atan l..ot1erPort~1-ROMt600011 .S.79.99 
Atan DalaPurlool·HOM~80colJ.- ..S79.99 
A1ar l Spe ll Perf<lCl ·DISK ' •$59 .99 
Alarl u11111y1Ma11f.le•11• .. .. , . s21 .oo 
Applo L cll , Pe 1t i1ua "' ..... , . $99 ,00 
APt>lo D•'• Pe rrecl ... , . $75 ,00 
Apple LJK U.l illty , • S.21 .00 
Apple: Lower Ca• Oonera1or ­

1200XL CALL 
1400XL CALL 

AT8D ·SI .. 
ATBB·A2 ., .... ........... 5259.00 
AT 98·52 .. , . 5529.QO 
AT tJB·SIPO _ .. . $4211 .00 
ATll8·00A . SJ19.00 
RFD 40-SI . $449.00 
RFO 40· AI . S2!i9 .00 
RF'O 40·S2 .•5699.00 
RFC 44 ·51 . . SSJB.00 
FIFO 44 ·52 ..... S869.00' 

tf:XAS rNSTRU M ENTS 
Tl'. 99 ·St .S2 79 ,00 

RANA 
1000. 

TRAK 
AT· D2 . . S389 .00 

MEMORY SOAROS 
A > Ion 321< .. .. 559 .00 
A• lon 48M .. . .•.• 599 .00 
A• lon 128K, . . .•S299.00 
Int c :?2K .. ·- • 559 .00 
lnlec; 48K . , 
Intee 6411 , , ......... . 

•niac Rea lTime Cloe>k .. . .. $29.00 

Al..IEN VOICE BOX 
Alar i .............. , .. SI 19 .00 

App le ... . . .. . .. .. SI 49 .(JO 

KOALA PAC 
Atari .. ... .. . . . $75.00 
Ap11lc ····· · ··- . . .... Sfl5 .00 
lll M . .. . .. . .... .. .....595 ,00 

Cll M 114 .. .... .. .. . •.... S75.00 

CONTROl..t.E RS & 

.JCVSTICKS 
WICO 

JovsHck . . .. .. • . - . 
l · way J oyatlck , . . 
F mous Red Boll . . 
Powc t Grt;p. . ,. . 
BOSS Joy51 lek . 

ATARI/V IC Tr.!k BalL .. 

"'pp l\' Trak Boll , 

App ln Ada11•e• . 

AQp l e Ana l og . , .. •. , 


K R ,11.FT 
JD)IStlCk , , , 

Atari Sing to F1ro - , .. 

A lar I Swlteh Hiller .... 

A1>p lc Pa d<lles . ... 

I BM Paddlei>. 

181'1 Joysllo• 


AMI G A 

3100 Sing! 
3101 Pn ir 
Joy-board .. , .. 

TC 

54 t.99 
$12 .99 
515 .99 

,534.99 
.. 534 .99 

S46 .99 

MSO 
SJ49.00501 Oi !i k O"" 

VIC 20 .. ... . ...•• CALL 

CBM B032. . ..•. $599 
C lli4 I Dish Dtl ve 5249.00 
C 1530 On1u · tie ... 569 .00 
C 1520Ca lor Pr1 n•&r/PIOU~1 . $169.00 
M •801 Dot Ma!O• I Paro Jlel , •• 5219 ,00 
C 1526 Dot Malrl• / 6 " '" ,5279 .00 
CH02 Co lo • Momta• S24g _oo 
CIJ1 I Joy01 lc~ . $4 .99 
C 1312 Paddle• , SI 1 99 
Cl600VIC M odem ... S59 .00 
c 1650 AUIO Moel em ' . S.89 ,00 
logo !i4 s 9 .00 
Pllgl !i<I • . f.39 00 
S~mon :s B.e s lc: si9.00 
WorrJ ?10 M Plus . . .. 559 .00 
Pnrnllel Pr~nl '' lntorrnco .•.• S-49 00 
Cole Jle•u l t 64 5129.00 
Cod1>Wolier 64 ., 575 .00 
Ov1ek Brown l'o• ., , • , 549 .00 
WO<d Pro 84 Pha ... 559.0tl 

http:S2!i9.00
http:S1'!1.99
http:SSll9.00
http:5>249.99


Beyond MIPS*: Performance 

Is Not Quality 


Two users examine the quantifiable aspects of system quality 
by John M. Carroll and Mary Beth Rosson 

Performance is the most common 
term of measurement used in the 
world of computing. Performance 
refers to the effective speed of a 
device, hardware or software. It refers 
to reliability. It refers to . o many 
things that you could easily come to 
regard performance as a synonym for 
quality. But there is a danger in 
this-quality must not simply be 
equated with performance. Perfor­
mance does not take into account 
usefulness or usability, which are 
criticaJ determinants of the ultimate 
quality of a system, particularly a 
microcomputer system. 

In this article, we consider three 
aspects of quality. First, we discu s 
the meaning of quality and em­
phasize the contributions f factors 
other than system performance as 
typically measured . Within this 
br ad.er context, we consider how the 
quality of a computer interface might 
be analyzed. We focus on users' 
needs and on how readily those 
.needs can be accomplished. We 
argue that high-quality devices are 
those that support the use r's fluent 
accomplishment of typical tasks. 
FinaUy, we describe how an analysis 
of quality might be incorporated into 
the design process. Devices can be 
designed for high performance; we 

• millions of instructions per second 
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urg that th~y be designed for high 
qualiLy. 

What Is Quality? 
Usually, when we ask "Does a 

device work?" or "How well doe it 
work?" we intend the industrial­
engineering sense. We presuppose 
an ideal operator. It i easy, though, 
to imagine examples in which this 
assumption is overly generous. A 
bicycle with pedals positioned so far 
from the eat that a typical rider can­
not reach them may be a high­
performance bike for that ideal 
operator, but something is seriously 
wrong with it for the typical operator. 

Frequently, computer application 
systems are like that high ­
performance bike: neither usable nor 
useful . Imagine a new word pro­
cessor with twice the processing 
power of previous systems and a 
minuscule probability of hardware 
defects. With respect to performance, 
it is rated a quality system; bu t if you 
are a novice and want to u e the sys­
tem to type and print a one-page let­
ter, you may not agree with this 
rating. Very often, there will be no 
simple procedure to accomplish your 
goal; despite the "quality" of the 
parts, the pedals seem to be designed 
for people with far longer legs. Thus, 
you may need to sort through icons, 
negotiating selection and movement, 

single and double mouse clicks, 
copying dununy documents, and so 
forth. Or you may need to traverse a 
more rigidly structured, but equally 
inscrutable, hierarchy of menus or be 
faced with a vacant screen that awaits 
commands but gives no hints . 

Consider a scene we have observed 
often in studying users of commer­
cial word processors. The operator is 
presented with a menu of options 
immediately prior to seeing the text­
inpu t area . Under the menu is the 
foUowing prompt: Type ID code to 
select CHOICE; press ENTER. The 
user need not in fact select any op­
tional CHOICE to move to text inpul, 
but invariably the user does. Having 
done so, the user is once again 
prompted: Type ID code to elect 
CHOICE; press ENTER . Again, the 
user selects an option (often reselect­
ing his prior CHOICE) . Indeed, this 
cycle of redundant selection and 
reselection can continue for many 
minutes. And unfortunately it ac­
complishes little or notJ1ing. The 
default CHOfCEs are satisfactory in 
most cases; CHOICE-looping only 
delays the goal of getting to the typ­
ing display (see references 3, 4, 8). 

The issue of quality is not limited 
to inexperienced users. For ex­
perienced operators, measures of 
performance, such as processing 
speed, may indeed become more im­



portant determinan ts of quality ; 
these users may operate in a mode in 
which variations in system capacity 
are more apparen t (see references 6 
and 10 for di cussions of the effects 
of system res ponse time on users' 
pr ductivity) . However, even for 
routine users, other factors are mucl1 
more important. G od system per­
formance may make a tedious pro­
cedure more acceptable, but it will 
not eliminate the negative impact on 
quali ty. Nor will performance 
alleviate the problem of long-term 
kill learning-often, experienced 

users fai l to acquire the most effective 
methods for accomplishing their 
goals (see reference 9). In a higb­
quality ystem, these problems 
would be addressed not by Improv­
ing system performance but by mak­
i.ng the more effective methods trans­
parent to the user and by making re1­
evant procedures easy to learn and 
execute. 

Even if the usability of a sy tern is 
high, its quality might be severely im­
paired by its usefulness to its intend­
ed audience. For example, if a user i 
shy when it comes to ·writi ng about 
sensitive matte rs, or if a person can­
not type fluently1 an electronic mail 
system wouJd not be useful. By the 
same token, if omeone is principally 
concerned with filling irl forms, then 
mo t word-processing systems would 
not be useful . Finally. if someone 
works in a highly interactive team en­
vironment, a calendar application 
without provisions for sharing data 
would be of very limited u e. 

The term "quality'' has meaning 
only when considered from the per­
pective of reaJ users performing real 

activities on a system. The level of 
performance in the context of an ideal 
user may contribute to quality con­
sidered from thi perspecti e, but 
much more important is the e tent to 
whi h the system supports users in 
the pu rsuit of their own goals (both 
what they want to do and how they 
want to accomplish it). How ca n 
quality, in this sense, be measured? 

Measuring Quality 
Jn order to measure the quality of 

a ystem, we need to know (a) who 
the intended users w ill be, (b) what 

they will want to use the ystem for, 
and (c how tliey will want to achieve 
those goals. Such a description 
would turn the focu on users and 
their needs, which i essentiaJ to 
evaluating system quali ty. The 
measurement itself is rnade through 
p ych logical exp rimentation ; m­
pirical studies of representative users 
performing representati e tasks. 

The representativeness of the users 
and their tasks is key. 'fhe quality of 
a system designed to be used by 
secrelaries can not be assessed by 
having programm rs try it out. Pro­
grammer aren't s cretaries. The 
background knowledge that can be 
a sumed for one group cannot be 
assumed for another. A system that 
is just fine for programmers could be 

If one system elicits 
better performance on 
typical tasks by typical 
users, then that is the 
higher-quality system. 

a disaster fo r secretaries. fur example, 
it is routine for programmers to in­
voke an application before using its 
function . Th.is is not at all obvious to 
nonprogrammers. Secretaries with 
no computer experience might at­
tempt to type their first word ­
proces or document on the top-level 
con trol menu. (We have observed 
this kind of rror with nonprogram­
mers learning to use a variety of 
word-processing systems.) Converse­
ly, secretaries rou tinely specify pitch 
and tyle of type fonts; a system 
de igned for such user cou.ld 
address such functions more technj­
cally than could a comparable sy tern 
designed for use by programmers. 

Just as background knowledge 
varies among use.r groups, so do 
their typical goals in usin the sys­
tem . Secretaries seldom compose 
tex t. Far more typically, they key in 
and revise te t that someone else has 
composed . This arrangement would 
be rever ed for typical programmer . 
Accordingly, testing the quality of a 
word-processing sy tern for secre­
tarial users wo uJd place relatively 
greater emphasis on !<eying and revi­

sion tasks than on comp sition tasks. 
And the reverse would be true for a 
word-processing system designed for 
programmers. 

Typical Tasks, Typical Users 
Indeed, the characterization of 

typical tasks and user grou ps can and 
should be more in-depth than ou r 
simple example. The tasks of legal 
secretaries differ from those of cor­
respondence secretaries in many rele­
vant ways. Typical ta ks can be 
analyzed in grea ter re~ olution than 
omposition versus transcription/ 

revision: some ecretaries may deal 
exclusively with one-page memos 
and letters; others may often tran­
scribe lengthy technical report . 
Assessing the quality of a system re­
quires us to identify the intended 
users and their typical tasks and 
measure a representative group of 
such users performing such tasks 
with the system. 

For a system designed for cor­
respondence secretaries who typi­
cally type brief memos, a measure of 
quality would be the average time re­
qutred to type nn average memo. Two 
sy terns, both designed for this user 
group (possibly among other 
groups), could be compared on this 
basis. If one system elicits better per­
formance on typical tasks by typical 
users, then that is the higher-quality 
system. 

Of course, systems often provide a 
variety of functions intended for 
diverse groups of users. For these 
systems, -different user groups must 
be demographically represented in 
any test and asked to perform the 
particular tasks typical of their group. 
If the principal group is se.crettries 
and the secondary group is rrfana­
gers, then both must be proportion­
aUy represented in the tested sample 
of users. The secretaries might be 
asked to transcribe memos and the. 
mana.gers might be asked to prepare 
performance plans. 

Our considerati ns don't s top 
there. Users vary not only in their 
job-related backgrounds but also in 
their computer-related backgrounds. 
Systems op timized for eor­
respondence secretaries with no 
computer experience migh t be less 
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than optimal for members of the 
" ame" user group who are ex­
perienced with word processors . 
When we begin to imagine the inter­
actions of experience on different 
systems, this issue can become quite 
complicated. Nevertheless, we must 
pay attention to distinctions in 
system quality for users of different 

perience levels. Thus, one measure 
of quality for a word-processing 
system intended for secretaries might 
be the time required for a secretary 
without computer experience to 
creat~ and print her first letter; 
another measure might be the time 
required for an experienced 
secretarial user to create a table with 
a complex format. Jn a quality 
system, basic functions are learned 
easily, which aids the initiation of 
novices. But just as important, ad­
vanced functions should be acquired 
naturally when _appropriate, which 
supports productivity and the 
development of expertise in the 
longer term. 

Current system designs in many 

case do try to accommodate dis tinc­
tions between different experience 
and experti e levels (as welJ as some 
of the other distinctions we have 
dfacussed) . However, in no ca e has 
the quality of a design been serious­
ly ascertained . The IBM Display­
writer provides a menu interface to 
make learning easier and a rnenu­
bypass facility to support fluent and 
productive skilled use. The Apple 
Lisa system present an interface 
organized by the desktop metaphor 
for ease of learning and Apple-key 
commands for the conven ience of 
more experienced users. We would 
argue that although both systems are 
addressing the right issues and 
adopting reasonable approaches to 
these issues, their success is 
unknown . The quafay of both 
systems on these grounds (and 
others) must be determined empiri­
cally. 

Analyzing Quality 
We have argued that system quali­

ty is more than mere performance. 

We have tried to show how usability 
and usefulness are the final deter­
minants of system quality and how 
they can be as essed empirically. But 
we can do better: we can try to 
under tand the components of 
usability and usefulness; we can try 
to understand what quality is. 

Our starting point is how users 
want to achieve their goals. We want 
to expand the framework pre ented 
in the preceding section to in lude 
consideration of the particular ap­
proaches, methods, and subskills 
that are employed when users try to 
address a goal (such as typing a buck 
slip) with an application y tem. 
Knowing that 90 percent of cor­
respondence secretaries can key in 
and print ou t a one-page memo in 
less than 15 minutes provides an 
assessment of quality. But knmving 
a larger number of more specific facts 
(e.g. , 85 percent make the mistake of 
miscoordinating coded keypress 
commands at least once in the course 
of requesting a print job to be 
queued) provides a more d tailed 



assessment of quality. 
Breaking down macro- level tasks, 

like keying in and printing out a buck 
slip, inlo subtasks, like queuing a 
prin t job, provides an insight into 
qua lity that is deeper than that pro­
vided by simple pass/fail tests. Two 
ystems might be indistinguishable 

with respect to how long comparable 
groups of users take to perform com­
parable tasks, but the systems might 
differ substa ntiaJly in where the users' 
time went. Queuing a print job might 
present the user with a variety of 
specific problem in one system : 
awkwardly worded prompts, icon­
clu ttered displays, inconvenie n t 
defaults, multiple-keystroke com­
mands, e tc. In another system , the 
problems m ight pertain to the com ­
mand or menu protocol for electing 
the pitch and style of type fonts. 
From the macro-level standpoint, the 
quality of the two systems is equal; 
we have assumed that i.n both cases 
an identica l proportio n of represen­
tative users can s uccessfully ac­
complish a representative task. But 

from the cnore detailed level of haw 
the u er · accomp li sh particular 
ubgoals, there i a trade-off in 

quality between component f the 
macro-level task. 

A trade-off is not a choice between 
equivalents . The relative usefuJness 
of the two systems we have imagined 
might differ considerably. The system 
for wh ich type-font selection wa dif­
ficult might still be more useful than 
the system for which queuing a print 
job wa dilficult. After all, being 
forced to accept default pitch and 
style is not as great an obstacle to get­
ting real throughput as is being w1­
able to queue a print job. The default 
type fo nt may not be exactly right, 
but it will always be better than no 
printout a t all The relative diffjcuJty 
of system subtasks must be collated 
against the goals people bring to the 
situation in order to assess the use­
fulness of the system (see reference 2) . 

ln the sh rt term, it may be 
satisfactory to k'llow that typical users 
spend an average of 15 minutes key­
ing in and printing out a buck lip. 

After all, if the state of the art is 18 
minutes, you might realize a produc­
tivity savin gs of about 15 percent in 
the system of higher quali ty. But in 
the longer tetrn, we need to under­
tand better where the 15 minutes (or 

the 18 minutes) is going and how it 
affects the usefulne s of the system . 
indeed, unders tanding those deta · 
is the key to improving the quality of 
systems. 

Designing for Quality 
It will probabl come as no sur­

prise when we suggest that an un ­
der tanding of system quality, along 
the lines indicated earlier, might be 
incorporated into the design of s s ­
tems. After all, if we are not satisfied 
with mer Iy benchmarking macro­
level u er ta ks, why s top with 
benchmarking ubta ks? If we ca n 
understand the detail of system qual­
ity, then we ought to be able to ex­
ploit this understanding by design ­
ing better systems. Addressing the 
finer grain of user subtasks afford s us 
a more analytic measurement of sys-
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tern q uality that can contnbute di­
rectly to the designing of higher­
quaJity systems. Although this dis­
cussion has focused on the assess­
ment of completed systems, many of 
the measurements we have discussed 
could be made on mock-ups of inter­
faces, on simulation of systems, and 
on prototypes. 

We believe that making such mea­
surements during the early tages of 
the system-development process is 
the only way to ensure the design of 
quality systems (see references 5 and 
7). Consider, for exampl e, the imple­
mentation of contextual dependency 
in a menu-driven word-processing 
system . Th notion is that only func­
tions that mak sense in a given con­
te, t are available to the user. The 
payoff is obvious: it protects the user 
from the often costly errors associ­
ated with inappropriate menu selec­
tions (reference 3) . 

But the implem ntation of the prin­
ciple is not so obvious. We could in­
orporate the dependency ei ther in 

the display of ptions or in their selec­
tion. ln the firs t case, the physical ap­
pearance of the menll would vary 
from mode to mode and the user 
would be faced with p ossible prob­
lems st mmi ng from A failure to 
recognize the mode and its inherent 
limitations on functions . Jn the se­
ond ca e, the physical appearance of 

the m nus is cons tant, but its 
response to th user's actio n varies: 
ometimes certain fun ctions are "not 

available," leading to possible user 
frustration . The choice of a good 
soluti n to th is design issue cannot 
be known a priori , nor can it be indi­
cated through macro-level usability 
benchmarking. The ultimate choice 
will be very much a function of th e 
details of t11e application, tl1 e menu 
content, and the instances of contex­
tual dependency most likely to be n­
-ountered by a typical u ser. 

The computer industry will very 
likely continue to focus o n the goal 
of improving system performance. 
And it dearly should; performance 
factors lik reliability and response 
time have a variety of obvious, and 
not so obvious, effects on user satis­
factio n and productivity. (The exact 
nature of these effects is still a mat­
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ter of controversy; see references 1. 
6, 9.) But increasingly there is an 
awareness that mere performance is 
not enough, thi'lt it is not the same 
thing as quality. A computers be­
come tools and toys for everyone, 
their ability to adapt lo human needs 
and propensities becomes the prin­
cipal determinant of real system 
quality. We have outlined a simple, 
yet systematic, empirical approach to 
the measurement.. analysis, and de­
sign of system quality. We know of no 
scrupulous case studies of this ap­
proach, but the momentum of the 
entire industry is overwhelmingly 
heading in this direction. In the next 
few years, the study of system qual­
ity should be one of the most active 
areas in computer science research.• 
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LOP 72 DISK CO TROLLER .... ..... . . ..... . ........ , . . 220 8 PORT SERIAL ..... , .. ... . .. ... . ................... , .. 16 

RAM 67 128K 8-16W/ BAT. BACK UP . . ..... . ............. B LDP256K DRAM ...... , . • . ..... , . , ... ,., . .. - .. , ..... , . . 636 

LDP88 8088 IK RAM. SERIAL BOARD ... . . ............... 219 LIGHTNING I 8086 IOMHZ ...... , . ... . ... . ............ . 520 

THUNDER286256K, CCP/ M-86 ... . ............... . ....... 1275 RAM67 STATIC MEMORY 128K . .... .. .. ..... .... ..... . . 725 

HAZIT ALL YSTEM SUPPORT BOARD - - .. . .. .. . . . . .. . . 275 LOMAS COLOR GRAPH res BOARD ... ..... . ............ . . 396 

LOP 128K DRAM 8-16 .... . . ..... .... ... ... .. . . .......... 96 CP/ M 80 EMULATOR . . . ... . . ... , .. ... ... . ....... - . . ..... . 60 


C 0 M P E T 1 T I V E E 0 G E INTEGRATED SYSTEMS WITH COMPUPRO® CIRCUIT BOARDS 
85188, DISK l, INTERFACER4, RAM 21 SYSTEM SUPPORT I, E CLOSURE 2, DUAL DR. CAB. W/ 8" 2.4MB CP/ M 8- I6TM ........S3895 

6MH1-CPU Z, DISK I, JNTERFACER4, RAM 17, ENCLOSURE2, DUA . DRIVE CABINET, (2)8' ' MITSUBISHI 3ms 2 .4MB FLOPPY .. 3195 
!OMHz68000 DISK I, !NTERFACER4, RAM 22, SY SUPPORT I , ENCLOSURE 2, DUAL DR CAB. (2}8" DSDD DRS CP/ M68K .... ... 4695 

MP/ M 8- l6n.\ 85/ 88, INTERFACER 3-8, 512K , SYSTEM SUPPORT I, E CLOSURE2, DUAL DR. CAB. (2)8" DSDD DRS .••. , ... .. , . 6095 
IOMHz8086, DISK I, INTERFACER 3-S, 512K (2 RAM 22),SYS. SUPPORT l , ENCLOSURE2, DUAL DR. CAB2-8" DRS MPM86 .. . .•.. 6395 

or MDRIVE-H add $995 per SJ2K. For Q540 40MB QUANTUM HARDDJSK & DI K 3 SUB-SY TEM ndd $3000. 
BUDGET 15 SLOT COMPETJTIVE EDGE INTEGRATED SYSTEM WITH DUA 8" DOUBLE SfDED DRIVES A t> COMPUPRO BOA.RDS 
85188 , DI K I , RAM 16, 1/ 0 4 , CP/ M 2.2 .• . S2995 . 6MHz CPU Z, DISK I, 10 4, RAM 17, CP/ M 2.2 , .. $2895 . 10 MHz 86 or 68K, RAM 21, 
1/ 0 4 CPM ... $3695 . 
DISK 3 & Q540 QUANTUM 40 MEGABYTE HARD 01 K UB- Y T EM WITH YSTEM ... $2995 . SEPARATELY . .. $3195. 

HARD DISKS ARE BURNED IN. 
DISK I - $327 . DISK 3 - $525. DISK IA - $459 . PUZ - 459. 68K CSC - $561. 68K A&T - $459. 8086 CSC- $561. 85/ 88 SS! - 297. 
ENCLOSURE 2 DESK - $599. ENCLOSURE 2 RACK - 645. CPfM68K - $242. 20 LOT MOTHERBRD - $195 . 12 SLOT - $ 129. 
R M 11 - $329. RANI 22 - SI 155. RAM 2 1 128K 8- 16 - 5657. 2-8' ' DRS & AB - $ 1095 . DUAL SLIMUN · DRS & CAB 2.4 MB- $1050. 
, PEC JAL l -8" FLOPPY & DIS)< 3 & Q540 IN RACK MOUNT, CPM 80 & 86 - $3495. 
DUAL 8" SLLMLINE 2.4 MB DR IVES ]ms STEP RATE, IN CABINET WITH DISK] , Q540 HARD DISK CP/ M 2.2 AND CP/ M R6 

RACK OR DESK - $3995. 

TELETEK SYSTEMS AND COMPONENTS INTEGRATED BY COMPETITIVE EDG 
FOUR SLOT S-100 SYSTEM WITH SYSTBMASTER, 2-8 '' ORS, CP/ M 2.2 ., ............... ..... .... . . .... .. . ................... SJ995 


SAME IN 15 SLOT CA BIN ET WITH Z80A , 64K TWO SE RIA L .. ... . . . ..... ., . ...... ... .. .. . ......................... ... . .. 2495 

10 MEGABYTE HARD DISK SUB-SYSTEM FOR ABOVE ... , ... , .. . .. , ............ .. ........... . .. .. .... , ........ , . , .. .. .... Sl495 


INCLUDES TELETEK HD HARD DISK CONTROLLE R. POR 20 GA BYTE ...... ....... , ....... . ...... . ............ , .. 1995 

TWO USER TURBODOS SYSTEM , SYSTEMAST R, 2·Z80A SLAV S, (2) 8" F OPPYS 2.4 MB, I 5SLOT ..... , ..... . . . ..... _.....$4095 


6U ER ,IOMB HARDISK ..... . . , .•............... , .... .. .. • ... . ............. . ......... , .............................7995 
, TELETEK SYSTEMASTER - 585 . SBC- I 64K - $575. SBC- 1l - S995 . HD TC HARD DISK CONTROLLER - S525 . 

CP/ M 135 TURBODO - $75! . 

!TERMINAL , PRINTERS ETC. 
QUME 102 G REE ..... .. $539 FIO 55 CP . ............. JJ95 PR ISM80 OLOR ....... 1295 TELEVIDE0924 ...... . . .. 695 

IDS MI CROPRJSM , ... . - . 475 QUME 108 R ..• , .... , .695 1550 ERJAL -.. - ..... .... 725 PRISM 132 COLOR ... ... 1495 

C.ITOH F10 40 ......... .1095 IBM CABLE....... , ..... .45 TELEVTDEO 914 .... .. - . .. 575 SHEETFEEDER FIO ... . . .495 

QUM E 102 AMBER ....... 549 C . LTOH 1550 . ............ 675 PRIS f 132 , .... , ........ 1095 U.S. ROBOTICS S-100 

IDSPRJSM80 ............ 9SO Q ME108AMBER . . . . ... 710 8510SP PAR... ... ........ 625 300/ 1200BAUDMODEM .J 15 


8" DO BLE SIDED DOUBLE DE S liY DISK ETTE S" DSDD DlSKETIE FOR IBM PCTM 
WITH IFETIMEWARRANTY - QTY 10 .. . , . . ... . ... .. ......... ..... .. $2 7 Q y 10 . .. , - ' . .. . ' ..... ' . . . . . .• .. •.. ' . .. ... $24 


8" INOLE ID D DOUBLE DENSITY DJ KETTES 5" SSDD DISKETTES FOR APPLETM 

WITH LIFETJME WARRANTY - QTY 10 .............. , .. _... _..... , ... 26 QTYIO ......•.. .. ... • . • . •....... _, _____ ., SJ9 

Mo. I Sofrware for CP/ M, , CP / M-86'rM. MSDOSTM. PCDOSTM. & MP/ ·86TM 

DIGIT RESEARCH PASCAL MT + 86 - $375 . CB86 CBA IC COMP IL ·R - S375. B80 CBA IC COMP ILER - $325. 
DRI " C" FOR 86 - $225 . dBASE II - $425 . 
THE BEST WORD PROCESSOR AVAILABLE LEXISOFT'S SPELLBIND · R - $275 . 11 has many fcaiure..~ not found in any other ord tirocei or. 
COMP UTE R INNOVATIONS "C" - S295. SORCJM S PER ALC ll - $199 . MICROSOFT FORTRAN 86- $250. 
MS "C" COMPI LE R - $350. MULTITOOL WORD - $275 . 
All prkc:s >ub]•<l la d 1.ong•, minimum SJ . Shl ppi11 , mnnuractutcr'i warr,n1 y's ~ppty PI M, C P/ M. b, MPI M-86, C P/ 1·86 ••• ril h<:r r<Jlist<ral tmdemarh or 1ndonor ; u l Dol!JU•I Rc.<o.n:h 
' " • Compuprn ~a GGdb4.lue Comp.i.n}' . IDM U u lr•d('m :u~ of ln1 c-nn1 ionnl [hni ncs:~ M. C'h t10, Appk Is a trademA.1 ~ or Appl~ omrHu er I nc:, ~ Suriercak 11 ti i l radr.mark: ar SQn.·un Im: ... , 
Spdlb1111kr l> a irndt"'-'lr of I c .~ l><> rt 111<. , tllu11 dC1 IS6, Lt11ht lllog I !ld Li&hlnln~ 2~6 ~« lr>d<morli of Lam• D~ta Pt<JdU<lf Jn< 

17'1 BYTE F.!bru.ry 198'1 CltOle 63 on inquiry card. 
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Software Performance 

Evaluation 


Some helpful guidelines borrowed fron1 a successful hardware model 

On the grand scale that measures 
difficulty, relevance, and necessary 
skills, the job of software perform­
ance evaluation falls somewhere 
between the role of test pilot and 
drama critic. While obviously subjec­
tive, the criteria for evaluation must 
be rigorously and narrowly defined : 
it is not the reviewer's task to rank the 
intrinsic social or intellectual values 
of, for example, Lotus 1-2-3 versu 
Pac-Man, but rather, to report to pro­
spective consumers the quality of the 
rendition of the subject matter. 

In this article, 111 try to document 
some of the criteria used for software 
performance evaluation. Though not 
an easy task, there are some straight­
foIWard approaches. Also included is 
a text box that discusses a surprising­
ly accurate means of evaluating a pro­
cessing system's performance. The 
knowledge gained in successfully 
constructing a hardware performance 
measuring tool ca n be used to guide 
reviewers in evaluating software. 

The evaluation of software applica­
tion packages is only one of the cate­
gories of analysis performed at 
Gnostic Concepts Inc. We regularly 
examine computer hardware, operat­
ing systems, and support, training, 
and distribution schemes, as well as 
market data and projections. At 
either end of this spectrum are areas 
of interest readily amenable to quan­
titative analysis. At the microcom­
puter endJ a system based on an In­
tel 8088 processor running at 4.77 
MHz (megahertz) can perform a spe­

by Brian Boyle 

ci.fic number of 32-bit ADD insb·uc­
tion in a given time. A 5 %- inch Win­
chester disk with kn wn rotational 
speed, head-movement time, and 
transfer rate can access a known 
number of fi ed-length records in a 
certain time. At the market end, 
statistical analyses can accura tely 
determine and predict the number of 
dentist's offices in the United States 
today and during the next decade. 

1t would thus be tempting to 
assume that a software application 
package lying somewhere along this 
path from microcomputer to market 
can be treated objectively and numer­
ically using the same tools . Tn a na­
tion of numbers, the ultimate goal of 
any evaluation is usually to obtain a 
number, set of numbers, o r semi­
quantitative indicators. 

Quantifying Hardwa.re 
De pite the obstacles, there is a 

possible software performance-eval­
uation methodology for arriving not 
at a single (scalar) value but a char­
acteristic set (vei:::tor) of values, based 
principally on experience in hard­
ware evaluation. The accompanying 
text box depicts th e relatively 
"simple" methodology for arriving at 
a single Figure of Merit (FOM) for a 
given hardware configuration . Clear­
ly, a single value is an oversimplifi­
cation that overlooks many specific 
advantages and disadvantages of the 
system within a particular environ­
ment: a system ideally suited for 
v ideo games is different from a sys­

tem optimized for scientific array 
computation or business databa e 
processing. Realistically1 however, a 
CAD (computer-aided design) sy ­
te rn for integrated circuits, for in­
stance, has many of the requirement 
of each, so a single sca1ai- va lue has 
some foundation in reality. 

Obviously, quantifi ation of some­
thing as complex and personal a 
personal computer application soft-­
ware is far more difficult than hard­
ware evaluation, but you have to start 
somewhere. Lacking any other scale, 
potenhal users still want to know 
"what's hot and what' not," even 
when the limitations of such an over­
simplification are spelled out. 

Software Evaluation 
Of course, there are aspects of ofl­

ware performance evalaati n that 
lend themselves to the ame kinds of 
quantitative techniques that are u ed 
in the hardware-evaluation approach 
discussed in the text box. Like test­
piloting, quantitative limitations are 
tested, wherever feasible, both up to 
and beyond their stated limits; 11p lo 
validates the daimi beya11d evaluates 
how user friendly, or user hostile, the 
system is when pushed over lhe 
edge. Response time under given 
loading conditions can be measured 
quite accurately: using a p ersonal 
computer's RS-232C port allow it to 
simulate both a terminal and a tire­
less, methodical user/evaluator on 
another system. Not only can much 
of the process be automated., but 
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thousands of measurements accurate 
to the millisecond are possible. 

.Still, there remains the problem of 
assigning interpretation to these 
quantitative values. What is an ac­
ceptable response time? To whom? 
When? The problem wanders out of 
the realm of measurement and into 
the twilight zone of experimental or 
industrial psychology, management 
science, or opinion sampling-all on 
the borderline of applied guesswork. 
Yet, despite the obvious difficulties 
and differences, the hardware per· 
formance-evaluation model provides 
useful insights into an approach, or 
set of approaches, to software perfor­
mance evaluation. At the very least, 
there is a suggestion of a divide-and­
conquer approach in which the sep­
arate factors and terms of the soft­
ware are evaluated and weighed in· 
dividually before recombination. 

Perhaps the 01ost useful concept 
transportable from the hardware 
model is the suggestion of the units 
of measurement. The units in the 
hardware FOM are the square root of 
the product of the word width (in 
bits) and the (practical) memory ad­
dress length (also in bits) . All of this 
is divided by nano econds and mul ­
tiplied by a dimensionless value pur­
portedly relating the "value" of bits­
out relative to bits-in. 

Intellectual L!verage 
The last factor, the ''value," or "in­

formation multiplier," characterizing 
the intellectual advantage of the ma ­
chine, is closely analogous to the 
mechanical advantage factor of 
simple machines like levers and 
pulleys, in which you trade increased 
motion for jncreased force. A good 
computer system (hardware plus 
software) is expected to give us what 
Xerox scientist Lynn Conway called 
''intellectual leverage:' 1f the bits/sec­
ond were liters/second or electrons/ 
second, then information flow; or 
throughput, would be fluid flow or 
current in amperes. When multiplied 
by the knowledge-enhancing "force" 
(pressure or voltage), the resultant 
value is work/second or power 
(equivalent to watts) . 

Any software performance mea­
surements should be consistent with 
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this line of reasoning. Raw perfor­
mance measurement applies it direct­
ly. A typical data-processing program 
can be rated by the product of: 

1. 	 the number of records processed in 
a given time 

2. 	the siu of the records in bits (more 
often bytes) 

3. 	 the complexity of the structures ma­
nipulated, usually the order or 
binary logarithm of the number of 
branches in the graph of the data 
structure represented as a binary 
tree 

4. 	the transfm·mntion faclor or ratio of 
the information-theoretic complex­
ity of the records output compared 
to those input 

The concept of the order of an al­
gorithm is frequently used in theo· 
retical analyses that compare differ­
ent sort, search, merge, and trans­
form techniques. A sequential search, 
for example, is said to be of order(n) 
because its run time increases lin­
early with n, the number of i tems in 
the list. A binary search, in which the 
seardl domain i narrowed by one­
half at each step, is said to be of 
order(Jog(n)) because its run time in­
creases by only one step for each 
power of two, or doubling, of the 
number of items. 

Of course, the complexity (and run 
time) of each step is typically greater 
for the binary search, so the sequen­
tial search may actually be faster for 
short lists, but for a sufficiently large 
11 we know that the order will domi ­
nate algorithmic performance. Simi­
lar theoretical performance estimates 
can be made for frequently used fea­
tures within an operating system: 
context-switching (between pro­
cesses), interrupt-handling overhead, 
and subroutine orprocedu-re calls are 
examples that account for a majority 
of the instructions executed in typical 
general.-purpose computer systems. 

Theoretical, Experimental, and 
Observational Evaluation 

When it comes down to it, the 
modes of software evaluation are the 
same as those of physics. Simple 
behavior of small numbers of well­
understood features can be theoreti­

cally modeled and predicted, such as 
the reflection of light, the collision of 
billiard balls, and the surprisingly in­
dicative hardware FOM. Then there 
are the properties that can be mea­
sured experiment111ly, like the speed 
of sound, light, or programs under 
specified conditions. Finally, there 
are those aspects like astronomy, 
cosmology, human psyc.ho1 gy, and 
other observational sciences, in 
which you are unable, or not allowed, 
to take apart the mechanism to ex­
periment, and your theories are 
never really verifiable. This last aspect 
is the most difficult and most chal­
lenging. 

Another J sson to be leamed from 
physics is the uncertainty principle 
that says (among other things) that to 
some degree the act of measu.ring a 
phenomenon affects the outcome 
and changes the result. You can ee 
th.is in the case of a program-perfor­
mance monitor running on the same 
machine, and competing for the 
same resources, as the program it is 
attempting to evaluate. Such internal 
instrumentation of a program, in 
which checkpoint code i inserted in­
to the program source and compiled 
with it, can be very revealing, but you 
must remember to correct for the ef. 
fects of the monitor itself, both in tim­
ing and, even more subtly, in opera­
tion. 

An actual relevant side effect of the 
uncertainty principle is the unspoken 
realization that the whole is greater 
than, or sometimes less than, the 
sum of its parts. At the trivial end of 
the spectrum, a dynamite set of pro­
grams- word processor, spreadsheet, 
graphics, database, etc. -is a dud if 
the components each use mutually 
incompatible formats. A little farther 
up the scale, if they communicate 
only through disk files or wor e yet, 
files and conversion programs, they 
may add up, but they certainly don't 
multiply or enhance one another. A 
major feature of the Uni operating 
system from "Bell Laboratories is not 
so much its multiuser as its multip.ro­
cessing capabilities; it uses the p ipe 
mechanism to pass data among con­
currently running programs without 
passing through a vastly slower disk 
file. Finally, there is semantic incom­
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THE 22·SECOND 

DEMONSTRATION 


OF 
PE 

FROM$698 
Suggested .S. rt tail price for the 

MT160 (80 columns} 

In the computerized business of the eighties, more 

deci ions will hinge on getting the right inbrmation in the right hands at the right moment. How 

well you do that will ultimately depend on the performance and durability of your printer. 


In the Tally MT1601180 series, a powerful 16-bit micropr.ocessor master­
SMARTER, minds document flow. That means aving valuable econds when seeking 


FASrER, the shortest possible print path . And printing at top speed all day long. 

ome machines claim 160 cps but can't hold that speed because they're 
STRONGER. not engineered or builc like a Tally. 


You can quickly run down the extensive menu of print styles and word proce ing enhancement , 
making selections at a touch. On l models, switch from draft mode to letter quaUty just as easily and 
get results the Creative Computt'ng magazine calls "superb. " 

Ail 160/180 models have adjustable tracrors and friction feed paper handling. And both parallel 

and serial interface ports are built in. So you 're ready to print right out of the box. 


The spreadsheet you see above was produced in 

a scant 22 seconds. In an age when every moment 

counts, that's desktop performance at its best. 
 N 

For more information and the name of your 

nearest dealer, call toll free: 800-447-4700. * 

"In lllirlOiS; 800-322-4 00 In C:1mcb: 16-661-97113 
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Quantifying Processing System Performance- the MilliVAX 

The Figiue of Merit 

The somewhat fom1idnble Figure of 
Merit (FOM) fornwla in table l is based 
rm some conmum-sense concepts that 
measure "work per time," just like the story 
problems of gmrle-schoo/ days: Tom can 
chop a cord ofwood in three hours, jerry 
in four hours, and Bill in two hours. How 
long ... ? 

To delennine 11ow much wood the wood­
choppers could chop If they chopped 
logethet, our math book said ta take the 
reciproCfl/ of the swn of their rates in 
cords!/1m11; for a combined time of 12113 
hour per cord. We were also taught to 
assume independence cmd ig11ore the prac­
tical {nets l./tnt Tom ah(}_ ferry C41t'I stand 
to wol'k together and that 1'Wfld Bill" Is 
fast bul loo dangerous to work toith . 

The hardware FOM is simply a quanti­
tntive 111ei1s11re of f1ow much data (ht bits) 
can be fetcf!erl. and stored in a given period 
of lime (in nanoseconds) multiplied by th 
nmounl of vahie-added work that can be 
perfonned on that chunk of data to trrzns­
fomt ii into use/11/ informatio11. The FOM 
is a surprisingly accurale approach {or 
predicting processing-system perfomumce. 
For eualuntion purposes, the processing 
system does riot include fetch and wn·te 
ctjcles from mechanicaUy dependent mem­
ory devices s11d1 as floppy disks, liard disks, 
a11d rape. Nor does it C()nsider ii1pat (e.g., 
keyboard) or output (e.g., printer) interac­
tion times. On-board memory access, in­
cl 11ding any cnche memory, is included. 

You could arrive at the denominator 
(time) using raw MIPS (m11licms of in­
struct ions per second) figures, but such 
1wmoon; offer a precise yet inaccumfe mea­
sure ofsystem perferma.nce1 as misleading 
as Mid Bill's performance ns a wood 
proces or. 

A more complex but acc11mte denomi­
1111lor for the FOM formula takes into ac­
cmmt theseverol levels of memory in most 
computer systems. The typical processor 
clock role and memory cycle time can be 
11is/eading if used blindly: tile memory 
may not always be as fest as the processor 
orsynclmmized (i1t step) with it, resu1U11g 
In wait states. Conversely, on many micro­
coded processors, memory fetc/11!s fJre mucf1 
faster than typical instn1ction execution 
time. 

Usin a teclmiq11e developi!d in the days 
wizen processors were much (aster than 
memory, many sophisticated systems em­
ploy a fest aitriliary cnche memory between 
the processor and main memory. T'/te efftx-

FOM' "' K x np'IJ )( (1 + nc)l/t x Wetr x W1m1 x Wada. IT v<J 
Where: 
K "" a constant to force the "value" of ·a VAX-1 11780 lo 1000.0 mHllVAX 

!he number of main (g.eneral-purpose) processors in the system 
.. the number or special·purpose coprocessors in the system QI any) 
"' the effective processor word·Widlh (in hits) 
= (W~ ~ Wf!i.l)l/21 

Where: 
W1r11 "' the .nternal word-width, usually the register·length 
WIWJ = the external word-width, usually the data-path or bus-width 
Waud• "" the effecijve processor typical maximum memory address-width 0n bits) 

=- loga (Maddrl 
Where: 

= the eflective useful maximum rna1n memory address 
"' (M,,,.11 x Mma.;)Y2 

= the useful minimum main memory configuration 
-. the useful maximum main memory configuration 
= the effective processor fnstruction held-width (In bits) 
"'1og2 (n11151) 

Where: 
n~ = the eHecth1e number ol d1stinot operable lnstwctlons 

Where: 
= the number of separate memory reference operation codest'lmii 
"" the number of separate memory address modesf\nod 

Onul = the number ot meaningless combinations of op-codes and a-modes 
l'lr,mf "" lhe number of separate nonMRl(memory reference instructions) 
Tavg = the average operation cycle time normaUy execuled by the processor 

= T,rn x R,og + CT1m + Tamr) x (1 - R,eg) 

= T~s X R..,11 + Tira+ Tamr - T,.11 X Rreg - Tamr X A,llll 

= Tmi +Tami - l amr x Areg 


"" the Inter-register ADD time Qn nanoseconds) 

= the regfster access ralio (what fraction of references are lo registers) 

"' 1 - Probability that an instruction references memory (not registers) 

= 1 + 2 x P(reference is lo main memory) - 2 x P(relerence is lo reglster) 

= 1 + 2 x (1/log2 (Maddrll - 2 x (1/1092 (n1eg)) 

"" 1 + 21Waddi - 2/1092 (nreg) 


Where: 

n,ng =- the number of general-purpose registers or width W1,.. 


And: 

Tami = the average cycle time to reference main or cache memory 


"' T cam )( Ream + Tmem x (1 - Ream) 
Where: 
lmem -= the main memory cycle time (In nanoseconds) 
Team "" the cache memory cycle time On nanoseconds) 
Ream ... the caclie "hit- ratio'' (what traction of memory references are to cache) 

... 1 - cache "miss-ratio" (probabi1ity a reference to MaJn not Jn cache) 

= 1 + 2 >< P(reference Is lo Maln Memory) - 2 x P(same address in cache) 

"' 1 + 2 x (1/tog2 (M00d1)) - 2 x (1Jlog2 (Mca111)) 


=- 1 + 2/Waddr - 2/log2 (McanJ 

Where: 

Mcam ~ the cache memory size 1n Kbytes 


•© 1983 Gnostic Concepls Inc. , A McGraw-Hi// Company 

Table 1: Th e processing-system figure of merit (FOM). 

liveness ofthe cnd1e in minimizing aa::esses 
of a slower m11iri memory depends on the 
'
1hit rate'!...the a"Uemge fraction of memory 
refetences to dnta or insf-ntctlons that are 
i11 tire caclie. The cad1e's overall utility is 
a product ofits speed and pt'obab/e hit rate; 
tile fatter deperids OIL the cnclte size and 
chamctenstics of the program(s) being nm. 

Smaller systems generally lack cache 

memory but have internal registers witlt 
even fester access times that the FOM 
chamcterizes by thq. iriterregister add time. 
In assembly-/1211gWlge code and good com­
pilers, these registers are used as a. sort of 
"miriicache" for intemre.diaJe resi#ls, off 
sets, ba5es, 7J0inters, counter,;, and. otJU!r 
ftequemly used vallu!S, so that the numbl!r 
of such registers and their flexibility 
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determine their Tiit rate. 
For simplicity's sake, our FOM does nDI 

Include the opposite end of the speed spec­
lrtm1, mass stornge- usually disk. Disk 
storoge is nonnally the rate-limiting fac­
tor in most small computer systems, This 
lowesl level of memory is clossified as level 
5, after registers, cache, main, and optional 
/f?IJel 4 m.emo111 <typically bubble memory), 
CCD (charge,coupled df?Uice)1 or disk-cache 
di'1Jires. 

The greatly improved throughput of the 
ltard disk owes less lo its gteater me than 
lo r'ts much faster random-access speed. 
Th is is not to be confused with the trahSfer 
mte, the speed of loading data once the 
proper truck and sector are reached, which 
is Upually quite fest . Ran.dcm-access time 
is the search-p1iis-seek lime necessary lo 
reach the data in the first place, usually 
measured in tens or hundreds of millisec­
ontls. Admittedly, the chunk of data trans­
ferred is usually large, so lhe vast foitio./. 
ovl!rhend is spread across tire h1mdreds or 
tl1ousnnds of bytes ru:cessed. Nonetheless, 
speed and volume ofdisk reading and writ­
ing 11tledy dominate mDst business appli­
cations. 

Work Per Time Still Works Best 
As you 111ighi expect from a work-per­

time 1neas1.1re, the denominator of the 
FOM expression expresses a typictil mean 
data access time, the average of t!1e access 
times for the variou.s memory levels 
weighted by their projected, relative fre­
quencies of u e. The numerator expresses 
"?(NJrk" and is a function of word size 
(uljdlh of data mnnipillofed per access) and 
memory siu (11ow m11ch data you can stuff 
in memory wll/rout special addressing 
tricks or fimlti11g to the next leuei ofmem­
01y). This mw volume of dafa is mrdtiplied 
by the f10Wer of I.he i11stnu:tio11 set, avalue 
indicating how few instniction cycles are 
riecessanJ to accomplish asingle ltigh-leuel 
operation. 

None of these factors Catt reasonably be 
mad di'rectly from a product's specificatto11 
sheet. Word length, for example, could be 
tnken emzer as the internal regisler length 
or· the external data patl1 width, whicli 
may be different. As an empirically vali­
dated compromise, the FOM t4ses their 
geometric mean (the square root of their 
product). This yields the expected Band 
16 for the symmetric 8085 (8 vy 8) cmd 
8086 (16 bJJ 16), respectively, but yields a 
'~uord length" of 11 .3 for lite 8088 because 
of Its asymmetricnl 8-bil external, 16-bit in­
ternal architecture. 

Thegeometric mean. is similarly used as 

Parameter 

FOM • 
nµ . 
no. 
w.., 
Wrrr. ­
w....,: 
wad!JI : 
Meadr ; 
Mm1n . 
Mmax • 

W1n;1 : 
n1nsL 
nmn · 
l'lrimd ; 
nnut : 
nnmr 

Tavg 
T,~;i : 
Rreg · 
n,"11 : 
T~m· 
Tmem 
Team · 
Ream ' 
Mcam • 

Descriptlon 
Figure al Menl 
Number main processors 
Number of coprocessors 
Word wldth, eftec11ve 
Word width, ;nternal 
Word width. external 
Width, useful address 
Memory, useful configuration 
Memory, useful minimum 
Memory, useful maxlmum 

'Width" Instruct on sel 
Number useful operations 
Number mem·ref operation 
Number addressing modes 
Number null comblnations 
Number non MRI ~nstructions 

Time, average operation 
Time. inter-register ADD 
Register "hit-ratio" 
Number lull-word GP·reg ster.s 

1me. average memory·ref 
Time, memory cycle 
Time, cache access 
Cache "hit ratlo" 
Caoile memory size 

DEC VAX IBM 
Units 11/780 PCXT 

mVAX 1000.0 79.2 
1 1 
1 1 

bits 32 11 .3 
bits 32 16 
bits 32 8 
bits 21 17.7 

Kbyte 2048 202.3 
Kbyte 512 64 
Kbyte 8192 640 

bilS a.a 7-7 
445 210 

96 64 
16 12 

1218 630 
127 72 

nsec 585 1928 
nsec 515' 1677 
(%) .57 .40 

14 7 
nsee 165 420 
nsec 400 420 
nsec 150 00 
(%) 94 OD 

Kb\11e 8 OD 

"A combmar1on of integer and long ADD. 

Table 2: A sample Figure of Men't compulatio11al value for lhe VAX 111780 and the 
IBM PC XT. 

anormalizing aru:I scaling f11r1at1011 to c~m­
pt4te a reasonable memon;-size pammeter 
from tire mitiimum and maximum memory 
config-:1ratlon for a system. Jlzking the 
binary logarithm of this number converts 
ils units back to bits, namely the word 
width reqt1ired lo address such a memory 
configuration. Experimentally, this turns 
out lo be a. much better ·measure than Ore 
llieoretical maxinwm address mnge, which 
1rwy go as high as 224 or euen 232 • 

The final factor in the formula, the 
power of a system, may seem the most 
technically obscure1 subjective, or simpl)j 
arbitmry. All other things being eifUa/1 the 
proce.ssing capability ofasystem ofmio11sly 
incr£1Jses wWr the siu of its instruction set, 
but certainly not in direct proportion. 

As importar1r lo many compiler designers 
as an instruction set's size is its orthogo­
nality, the fraction of potential lustn1ctio11s 
that a/'e actually meaningful and useful, 
Like words irz the Engfisf1 language, the 
frequency of instruction use follows (ap­
proximately! a logarithmic distn1mli011 ; 
the most common eight instructions (or 
words> occur as frequently in common 
ilsage as Ure remainder of the most com• 
mon. 64. 

This is Ike mtion,(lle for applying fhe log2 

function to the total number ofmeaningful 
combinatfrms of illstmctions, address 
modes, etc. The bituz:ry logarithm oflfre fuU 
set ofcomliinatiom; captures the log-normal 
frequency of instrucfion use and IJ1e admn­
lages ofsymmelrical architectures such as 
the National Semiconductor 16000. Jbblr 
2 is em example showing the values rlsed 
in the FOM compatation for two typical 
processing systems. 

MilhVAX versus the Real Wodd 

K

Does the hardware FOM actually CDP"· 

1·espo11d to anything we am relate lo in tlw 
real world? Tn scanning any recent tmde 
journal it is vir/iJally impossible not lo 
catch at least a dozen bar charts compar­
ing bra11d-X supermicrocomputer lo tile 
DEC VAX-W7801 particularly ln a U11/,t 
environment. If Helen of Troy possessed 
''the face that launched n thousand ships,'' 
then, to me1 a reasonable unit of feminine 
beauty would be the milliHelen-the pre­
cise amount of beauty required to launch 
one ship. Simi1arly, the FDM canstanl, 

1 can be adjusted so thal the ubiqui'to11s 
VAXJl/ 780 has a figure of miirit of pre­
cisely 1000 to create .the semiwhin1sic(lf 
unit called iJ1e mfl/tVAX, i11 w/iic/1 all 

Trxt box continued on przgq 180 
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Other companlea waste time and overhead produclng expensive calaJogs. 
Computers and More doesn'L Putting the late.st products and best pr1ces In 
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3311 
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CALL 
CALL 

319 
589 
Jl9 
449 
739 
3•9 
~·9 

CALL 
?S9 

SIJ.E 
699 •J 16S 
S19 
S49 

CALL 

Text box continued from page T19: 
small systems can be meas11 red . 

FOM Agrees w 'th Actual 
Performan ce 

Nol su rprisingly, the computed FOMs 
fo r ua rio11 s microprocessor-based systems 
agree witli the marketing hype 011ly as to 
relative perfonnance, yet even the most ad­
va11 ced supermicrocomputers reach only a 
few hundred milliVAX. A bit mote s11r­
prisi11gly, the FOM value seems to predict 
mt-her accurotely Ille number of users that 
ca11 be supported co11ctme11tly with reason­
able responsiveness. Each user seems to re­
qu ire about 20 mil/iVAX as an absolute 
minimum, 30 or 40 fo r comfo rt, 60 for 
high performance, and /11111dreds for cer· 
lain comp11tationally intensive programs. 

On tl1is scale, a VAX-JV780 would sup­
potl 50 lo 64 risers minimally, 32 comfort­
ably, and 16 to 20 with hig/1 performance. 
At t/ielaw end of thescale a Z.80-based per· 
sona/ microcomputer mted at 30 111il/1VAX 
is acceptable for one undema11di11g user; for 
comparison, n DEC PDP-8 (thefirst com· 
mercially successful mi11ico111p11ter, witli 
4096 U-bit words of memory) fi ns a value 
of 30 mil/iVAX mid supports one to three 
users . The IBM PC provides 80 milliVAX 
(actually s11fficientfor 2 to 3 users, but 1101 
config1tred as such for marketing reasons). 
The Altos 586 enlumces //1is lo 130 milli­
VAX a.nd five users /Jy employi11g tf'ie fHll 
16-bit 8086 processor mid twice the PC's 
typical memory. Finally, most of tlie 
M68DOO-based, cacf1e-e11 ha11ced super· 
microcomputers uying with VAXs hit the 
chart· nt 200+ mil/1VAX. for a realistic 12 
to 16 11sers. The point is llznl the FOM is 
aclually a reasonable indicator of system 
capabilities. 

Text cmrlimied from page 176: 

patibility, in which the commands/ 
keystrokes in one program mean dif­
ferent, even conflicting, things in 
another. 

How do you quantify the be nefi ts 
of compatibility? Again, physics has 
a model: the RMS (root-mean ­
sguare) . A hundred vioLins sound 
only 10 ti.mes as loud a one, because 
they are not '' in step" and (like in· 
compatible programs) combine de ­
structively nearly as often as con ­
tructively. Rather than adding end 

to end, they add "at right angles;' 
sine any two vectors are randomly 
oriented with respect to each other. 
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THE MOST IMPORTANT 

DATA SAVING DEVICE YOU"LL BUY. 


' I 
• )GOULD 

It's not a disk drive or a 
cassette recorder, and it can't 
store a single kilobyte. But it 
could save an entire disk full of 
data, or a week of work. 

Because this is the Personal 
Conditioner™ from Gould-on 
Inexpensive version of the 
Gould Line Conditioners big 
computer systems use. 

By now you probably know 
that o noisy AC line can make 
your computer lose data. drop 
entire files. even shut down 
completely. 

But d id you know that 
typical line protection devices 
just filter out the highest surges 

and worst glitches? That means 
potentially harmful noise often 
passes right through. And none 
of them do anything at a ll 
about undeNoltages, so a 
brownout can put you out of 
operation. 

So if you 're serious about 
saving data. you need a Gould 
Personal Conditioner1 

.... It's 
much more than a surge 
suppressor or noise filter. It 
actually creates the smooth 
power your computer needs. 
Even if your AC power drops as 
low as 96 volts. the Gould 
Personal Conditioner'M wi ll keep 
supplying 120 volts of clean 
power. 

You con add a Personal 
Conditioner'"' to your system for 
less than $200. Sure, you can 
save a few dollars by getting 
something less effective. But 
which would you rather save- a 
little money, or your data? 

For the name of your local 
computer dealer carrying the 
Personal Conditionerr 1 call Toll 
Free 800-854-2658. In California. 
(619) 291-4241. Gould Inc., Power 
Conversion Division. 

•} GOULD 

Electronics 
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The length of the diagonal so formed 
is gjven by the Pythagorean theor m 
as the square root of the sum of th 
quares, or RMS. The combined 

value of cooperating programs is 
directly additive, or even multiplica­
tive, when they actually support each 
other. Totally random combinations 
of mutually incompatible programs 
can be summed using the RMS 
value. 

Software Evaluation Criteria 
Once the errors and effects of mea­

surement are taken into account and 
methods for rationally combining in­
dividual component value are deter­
mined, the basic components of eval­
uation must be specified. The follow­
ing thr e Cs should be tested by any 
software performance-evaluation 
scheme: 

1. 	Correctness of the operation: does 
the program (or system) do all that 
it is intended or is claimed to do 
with no side effects? 

2. 	Completeness of user support: are 
the documentation, on-line aids, 

tutorials, trammg, and other 
aspects sufficient for operation? 

3. 	 Consist ncy of the package: is 
there a uniform conceptual model 
and consistency of actions and 
commands that minimize 
ambiguity? 

For correctness, first check all the 
pecifications you reasonably can to 

determine whether the program does 
alJ the things it cla ims to. Second, 
check that the program doesn't do 
anything it i not suppo ed to do 
under both ordinary and exceptional 
circumstances. Third, check to see 
that the program always does the 
same th ings at the same point, 
regardles of how that point was 
reached. This so-called Markovian 
behavior often i the bane of ordinary 
testing procedures. 

The prohlem with both the second 
and third requirements is that pro-

rams tend to be tested by program­
mers. Programmers do not necessar­
ily th ink like unskilled users, and 
even they gain expertise after some 
time. 

Short of an endle s upply of new 
user or an eraser for certain ections 
of the brain, the only way to simulat 
the bizarre states users may get them­
selves into is by methodically testing 
the progression from tate to tate, 
typically using a personal computer­
based user simulator, running a pro­
gram called a fi ni te state machine 
(FSM.) Such a program, or checklist 
for human us , a signs a state num­
ber to each conceptual s tate the pro ­
gram occupies, as determined by its 
previous inpu ts or condition . It then 
determines experimentally the (pos­
ibly) new state reached for each 

possible input. A well-behaved 
tern has only as many states as are 
conceptually distinct-when a word 
processor is in a command mode, ~ r 

example, it should not matter 
whether the last command wa an 
ADD or DELETE, unless the differ­
ence is nece sary (e.g., for an U DO 
command) . 

Completenes of the user support 
is a frequently overlooked aspect f 
th e system-evaluation proces . 
(Shame on those systems analysts 

. 	 BASTOC FEATURES 
tl Disk BASIC. 

• Supports_Mlcroso rt library is provi~ed . en 
• • Full run-time SUP~ I BASIC compiler Wh 

n"entlona ·•er• 	 Provides co • . with a C comp11 . 
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APP AVAILABLE ne IBM PC and 

TOC is available now 1or~OS or MS-005, 
JM\'S BA~tible computers using p~odel 16, running 
PC-Cd~~:Radio SMCk TRS~~ble tor other systems 
an aASTOC wlll be ava1 
)(EHIX. 	 OW 
soon! ORDE!' ~ rice is $3~. and 
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MICAO·TAX• MICROCOMPUTER TAXSYSTEMS, I.NC. 
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(Area code changes to (818). efleclive January 1984) 
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EPSON RX-80 
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8750 Ribbon cartridges fer Epson 
80 CallJTln Pr1ntern , , 4.00 

EPSON MX-100 
1500.00 

(15 in. wide carriage] 
includes Tractor & Friction 

8755 Ribbon Cartridges for Epson
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Cul.. ~r Eptum 
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standard parallel _ . 25.00 
19-P10 10 ft. 36/25 p;i parallel 
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Col'1l. A¢r;:t• . ln¥ih d, M in. Ord. S 15.QD M~ r,- V11$f11 lfJ,t 
11w orpNo-.. MM~•o..:l:. Ma-elOnL """" Dw:i<l2""'" 
toclr)Am sa 001U. li!t"- (AK , tU, P.~.• C.Mad• 11dd • . 10 .00 
flnt itom) 5100l!O O<fd'l•IW & hBridl ~tDLal!IJro"5 

""" 6 '" Pntff NII IO)~ ,.... ,.... °'"'"'""''WAITl 
''"""" pollcy ,.,,. d•-IW ...•ITlnl Nlp!KomOfttOonlr. 90 
d•f Mi r . ""V· ALL n.t:K.Tl:K MEACMANDl•J 18 B!lllND 
NEIN, FlltST QUA.I.ITV A.Na COMPLETE. 
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who fail to recognize that the u er is 
part of the system. Support may be 
categorized as external or internal 
and pa slve or active. 

Manuals and other documentation 
are external/passive and should 
reali ticalJy be divided into three 
levels for three audiences: 

• Level 1 (why) is a managerial over­
view describing the purpose of the 
program/system, it capabilitie , and 
its limitations. 
• Leve} 2 (how) is an operational 
guide to the use of the programfsys­
tem, step by step, function b 
function . 
• Leve1 3 (what) is the technical ref­
erence manual for the programmer or 
experienced user1 detailing he in­
tricacie of each function, the fun ­
tions' idiosyna-a ies and implemen­
tations, as needed . 

Such manuals and accompanying 
materials (such as key caps, tem­
plates, reference card , etc.) should 
meet reasonable standards: Is the text 
clear, complete, and readable in nor­
mal English? Are there dear and use­
ful graphics of prop r size and color? 
ls there a table of contents, an inde , 
and a glossary of terms? 

Training (live, video, or audio) is 
external/active and may occur a,t mul­
tiple levels, depending on user e ­
perience and sophistication : 

• level 1 (novice) explains the rou­
tine capabilities and ~he handling of 
the normally encountered ex,ceptions 
in the normal ashion (usually 
"manua1'1 rath r than "automatic" 
mode)- those in which operator 
errors are harm1ess or easily re­
coverable. 
• Level 2 (occa ional) e plain the 
time-saving and powerfu l shortcut 
that bypass much of the novice-level 
error checking. 
• Level 3 (expert) explains every­
thing else about the system. 

Menus and tatic Help screens are 
considered internal/pas ive because 
they provide support for the u er 
from inside the system but are not 
generally context-sensitive- they are 
Markovian in that they read the same 

r gardless of wher the user j in th e 
program's operation or h ' th 
(usually confusing) state was arrived 
at. 

On-line conte. t-sen itive Help 
messages take into account where th 
cur or is (what field f what o·ee n 
of what progTam) and possibly how 
the user got there. Ideal! , when an 
input i di allowed b the ystem, 
theseHelp messages refetence th of­
fending p rtion of the input and 
plain 'what is wrong with it. Better 
still , fli,ere Is user control o er th ex­
planatory verb sene ersu cryptic 
ter eiiess of the s tern, depending 
on th~ user's current level of e ­
per:ience (novice, occasional , (lt' 

e: pert) . 
Such intetnal/active on-line us r 

aids (Help messages, menus, and tu­
torials) should comply w ith certain 
behavioral expectations for easy u e; 
for instance, is the Help or menu 
tran ition-graph a hierarchical tree? 
Do the Help and menu structures 
have escape mechanisms? Are the 
conte t-sensitive Help messages and 
menus accurate? 

Consistency, the third C in the 
software-evaluation c:h cklist, i the 
best predictor of how well the u er 
wW get along with the program/ y ­
tern. While, a Emerson said, "a fool ­
ish consistency is the hobgoblin of 
small minds," a uniform conceptual 
model smooths the u er'. interaction 
with the sy tern . Unpredictable be­
havior, whether in a human, a pro­
gram, or a St. Bernard, is an impedi­
ment to understanding. 

A good program relates to people 
who ometimes do make mi take 
they would like to recover from and 
who do not always refer to thing in 
the same way. An "undo" fadUty, 
where practical , is far better than 
merely asking fi tim wheth r th 
user i absolutely, positively, sure 
that all those files hould be de1eted . 
After a while, such r dundancies 
merely irritate, and the overload of 
too many warnings actually redu 
the attention paid to them. 

Aliasing, allowing the same com­
mand or option to be expres ed in 
different ways, is a human touch 
with real value to the novke and oc­
q1sional user. 1f one form is faster o r 
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Multi-function 
RS-232 

Transfer Switches 
MFJ-12'8 

IU I :JJ f !Wtl""" swrn;~•79ss 
Choice of . . "" -.L.. •·.~· ...Bmodels 

Multl-tunttlon RS-232 transfer switches le! you 
swiloh your com puler among printers. modems, 
lermloals, a"y AS-232. per1pherals; monitor data/ 
llne !allure, protect data Imes from surges, and 
use as null mOdem for less cost thao aswrtchalone. 

Swllcbas 10 lln8' (2.3.4.5,6,8 , 11.15.17,20). 
LED data/line indicators monitor lt nes 2, 3,4,5, 6, 
!I. 20, Metal oxide varislots protoct data Hoes 2, 3 
from voltage spikes and surges. Push button 
reverses transmlt-rooelve li nes (2.3) , PC board 
ellmlnates wiring. cro$!alk, line Interference. 
Connects any one Input to any one output. 
Model Priaa l.n Dul Model Price In Out 
MFJ·lZAO $79.95" 1 t MFJ-1244 ms.~ 3 3 
MFJ.1241 A!Ul5 t 2 f,\fJ.12~ $1119.95 3 5 
MFJ.1242 S119.95' l 3 t.IFJ·12~ $199.!l5 5 5 
t.\FJ-1243 ms,gs- 1 ~ jMFJ-ttu $9!U5 1 21 

mhdm 20 Utll\f 

AC Power Centers 
MFJ-1108 MFJ-1108, $99.95. Add con11en· 

$ 99 95 lence, prevent data loss, head 
bounce, equipment damage. Relay 
latches power ott during power tran ­
slents . MultHllters Isolate equipment, 
eliminate lnteracllon, noise, hash. 
MOVs suppress spikes, surgas. 3 
isolated, switched sockelpairs . One un· 
switched for clook, elc. Lighted power, 
reset swlmh. Pop·out fuse. 3 w1re, 6 lt. 
cord. 15A, l25V, 1876 wans . Alumlnum 
case. Black. 18x23Ax2 In. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2UllSWilched. MFJ•1109, $129.95, Like 
1107 but lntelllgenl. Swllch on devlce 
plugged lnro cootro sock.et and every· 
lhlng else turns on. Others available. 

Acoustic/ Direct 
Coupled Modem 

u ~.:.1.. MFJ·1233 
o.i:S6 •IUI any *12.9 95
phone anywhere 
MFJ-1233 Acousttc/Olrict Coupled 300 baud 

modem. VersaUle. Use wi th virtually any phone,
anywhere . Use battery or 110 VAC. Direct coo­
nect mode; Plug between handset and oase. Use 
with single or multi-fine phones. Acouallc 
~upled moda:Use with phones without modular 
plugs . Quality mulls give good acoustic coupling, 
Isolates external noise IDr reliable data transfer. 
Origlnale/a.nswer. Sell lest. Carrier de1ec1 , ON 
LEDs. RS-232, TTL compatible. Retlable single 
chip mOdem. Crystal controlled . Alumioum cabi ­
net. 9x11/"'4 In. Diller models avaltabte . 

Order lram MFJ 1nd try It If not dellgh~d, 
return within 30 days !Or relund (less shipping) , 

One year uneondltlonat guarantee.
Order you11.today. Call toll free 800-647-1800. 

Charge VI SA. MC. Or mal Icheclc, money order. 
Add $4.00 each for shipping and handl ing. 

I : I I , • : II 

CaU SJ ·323·5869 tn MS, outslde con tinental USA. 

MF.~I ENTERPRISES
ii INCORPORATED 

!ltl Loul1vlll• Rotd, S!lrk'tllll, MS 39759 
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more efficient than others, it doesn't 
hurt to have the sy tern remind the 
user once in a while of the shortcut; 
in fact, it's an ideal and painless way 
t learn because it hands the user a 
tool at the precise moment needed. 

Context dependence or independ­
ence refers to commands meaning 
conceptuaUy identical actions in dif­
ferent program conte.'(ts . This can be 
a simple as h aving Control-D always 
meaning qelete in word-processing, 
database-management, and spread­
sheet programs. It could mean that 
Control-D deletes different things 
depending on where the user is in 
the program- referring to a directory, 
fil e, page, paragraph, entence, 
word, or character, The point is that 
the concept remains consistent with 
the specifier (command, option, etc.), 
independent of the context in which 
it occurs. 

The Human Factor 
Evaluation criteria for programs to 

serve people include: 

1. Routine operation : can the pro­
gram accept and handle normal 
cases? 

2. 	Exception handling: can the pro­
gram recognize and treat rarer 
cases? 

3. 	 Basic performance: can the pro­
gram provide it users with ade­
guate power? 

4. 	 Basic integrity: does the program 
work coherent1y and predictably? 

RouHne operation, the way the 
program works in normal cases, can 
be rated according to a checklist of 
pertinent questions: 

1. 	Does the program have appropri­
ate default condition ? 

2. 	Are commands/keys/menus con· 
sistent nd reasonably mnemonic? 

3. Is 	system optimization for rnJe­
versus ception-handling appro­
priate for the actual normal /abnor· 
m al mi ? 

4. 	Can the system adapt to user 
needs and preferences and does it 
support "scripting" or execution of 
. tored commands? 

E ·ception handling, the program1s 

treatment of variou levels of less fre­
quent ca e , sh ould be geared to the 
overall efficiency of the system but 
balanced for usei: comfort. If excep­
tion s that occur 1 percent of the time 
were to require 10 times the normal 
processing in order to save 10 percent 
processing on the other 99 percen t, 
the trade-off would be wise1 because 
10 time .01 plus .9 time .99 is less 
than one. The following useful ques­
tions can be asked to rate exception 
handling: 

1; 	 Can the user undo errors? 
2. 	Can the use:r switch between nor· 

ma1 and exception modes of pro­
cessing- for exam,ple, between 
11command" and "data" modes? 

3. 	 Does the program allow a user to 
perform all "seemingly unwise," 
but pos ibly nec-essary1 operations 
(with appropriate warnings)? 

Eva1uation of the package's perfor· 
mance examines ease of interaction 
(especially for novice users)1 speed ot 
interaction (especially fot experi­
enced users), and speed of operation 
(both measured and predicted). Ease 
of interaction may be rated by the 
following major points : 

1. 	Is the system command-driven, 
menu-driven, or otherwise? 

2. 	Is the level of detail appropriate or 
too great for comfort? 

3. 	 Do menus have the proper num.· 
her of options (five to nine en­
tries)? 

4. 	Do commands have a uniform 
syntax and reasonable options? 

Speed of interaction is sometimes 
at odds with ease of interaction, so 
it is valuable to have m ultiple modes 
or levels for the various levels of user 
sophistication and experience. Speed 
is a pha.ntom quality and should fal1 
behind ease of use in overall ranking; 
a system that cannot be u ed without 
a manual has a speed approa hing 
zero. Therefore, these questions are 
pertinent: Are lengthy commands 
and sequences readily avoidable? ff 
Shift and Control characters are 
used, are they used reasonably . Can 
prompts, menus, and Help messages 
be suppressed or avoided? 
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type, keyboard layout . and 
CRT by menu selection. 
Nevada EDIT may pay 
oil better than ~ 
any software O~v 
purchase ~ 
you've ...._() 
made. ((;..'r 

~cJ'J 
,. '!:i 

NEVADA 

BASIC 

I ' 1.n c:nMl'\ lt JI' _., ,...., n·­ •• 

~--~po 
0 " 

c,~OJ Money 

'l>~o(\<,~~ tee : ~~~k~~=;~~-
R~v completely satisfied, 

1'.-~~ or return the pack· 

0 f?P ages(s)-in good condition 
G with the sealed diskette(s) 

unopened- within 30 days, and 
we'l l gladly refund your money. 

FOR CP/M:TOP QUALITY, BOTTOM PRICE. 

Nevada makes lt easy and economical to get the software you want and need. Need a better BASIC? We've got it. Is BASIC 
not solving your business or engineering problems? Nevada COBOL or FORTRAN will. The media praises Nevada, and 
it's priced right : just $39.95-about 1/10 what comparable quality costs. For about half the pr ice of one competitive pack­
age, you can own the entire Nevada Software library! So don't wait; order one or two or all of our bargains-today. 

~~~
""''"'· •boll" BASIC. Thi• •lrnlghl· 
forward language lets beginners write 

(!'.,,<:-"~o(\ useful programs without limiting them to 
simple programs. New Nevada BASIC's 

,e(\ interpreter has Prof. Starkweather's great 
bui lt-in full-screen text editor. You can define 

<:l.,..,-o~"''I, rtl\(\ single· and rnulti·line functions . Plus there are 
«°< (\~(\ full-matrix operations. Random Access and Sequen· 

e: liar tries, program execution with a simple command, 

BCD Math-no round-off errors. With Nevada BASIC, micros can 

run like minis costing thousands more. 


Whether you do business computing or 
learn compuling tor business. COBOL is 
the language: more business application 
software is in COBOL than in all other 

languages combined. Based on ANSl·74 

...,. 

~P' 
~"'(!' "" 

,,0" v;;~~ advanced leatures: Random Access 
1 

,Q'>·".,\(\ee:i standards, Nevada COBOL offers many 

Q,.,..i> t0 and Sequential liles, debugging capa­
bili ty, COPY statement, character string. 


1B b\\ b nary and declmal data types. Colleges use 
the fine documentation as classroom texts. It 's fie ld· 
proven by 10,000 worldwide business. government 
and education users. Join them. 

COBOL Application Package- Book I. 
Superior user documentation that saves even 
experienced programmers many hours. 

..,. 
" If you wanl ro 
learn or teach some­
one FORTRAN, 

. <:-"'~ \.('Q, this is the package 
..~ 0 e( to buy." ACCESS. 

,~.<i~~(\Cf/(\ March/April 1983. For 
, .,'!.-i: 'b-e learning and leaching, for sci· 

-.....- .-Q,.,... ~e('c.0 enlists and engineers. _Nevada0

~ r,G is the perfect FORTRAN. Based on 
~o ANSl-66 standards (FORTRAN IV), its 
advanced features include IF... THEN ...ELSE 

conslructs, COPY statement, CHAINing with 
COMMON, TRACE style debugging, and 150 verbal 
error messages. And you can intermix in-line 
FORTRAN and Assembly Language statements for 
special micro needs. Requires 48K RAM. H you're 
shopping for FORTRAN, look no further. 

-~~~:;M::r7N:.~N:~ ­
3917 Noriega Street «' San Francisco. CA 94122 Phone 4151753-0186 

• ,.,,
0 

, ,.., Please send me: Software Packages 
I [I 6AS IC [l COBOL r1 FORTRAN n PILOT 0 EDIT 
I Olsk Format 

I e· SSSD (Standard CPIM IBM 3740) 	 n Mtcropolis Mod II (Vector Graphic) 
D NEC PC80015'1•" Diskette tor: o Northstar Double DensityI I Access n Northstar Single Density r , Apple CP1M n Osborne (Single Density Disk) I DEC VT 160 

,. Perfect for training, test ing, virtual.ly all 
~ programmed instruction. and word puzzles. 

~ -,,<:-"'li ll's the ideal companion language lor BASIC, 
~e COBOL. and FORTRAN application packages. 

{ :,v<i ~oOJ because it so qukkly solves training and 
e'' '!. ~ 6'\1' documentation problems. Nevada PILOT meets all 

Q-8>°" ~o PILOT-73 standards and has many new fea tures lnclud­
ing a built-in fu ll-screen text editor. Prof. Starkweather's 

documentation is exceptional : 
the manual comes w~th 10 ':4 well-thought-out' 
free programs. See '" product with excel· 
MICROCOMPUTING lent documentation 
review, January ..~ and an astounding ly 
1983. and you'll 0 <"'b<:-~ low price." MICRO-
be convinced. 'i"J.~~~~,\(' COMPUTING, May 1983. 

,,e'b "'e-+-' e Now, high-quality text editing 
Q'~~~0~..: lor micros. A character-oriented 

full·screen display editor, Nevada 
EDIT is great for program editing as ifs specifically 
designed to create COBOL, BASIC. and FORTRAN 
progrnms. Simple to·conligure, you 
customize tab stops, delault me 

Send my order tor __packages (11 S39.95 eac/1 TotaJ --- ­

COBOL Application package (o S9.95 each Total ---- I 
-----------------~I 

ISales Tax --- ­
1 3 "9~~'~'!;e~1~':t;"~~ C,:0,~~!?e~~~ ~~~;~~=;:• Shipping ---­

'" u s dOll ts al'td dre.... n fYl a U S. b111nk 

r 1 Check enclosed 'l Mastercard o VISA TOTAL --- ­

Card /I _ _________ Exµ. Date _ ____ _ 

Signature ___________________ 

Ship lo: Name ____ ____________ _ 
1 I Sanyon Epson OX·IO o Superbraln DO, DOS 3.X (512 byte sec) I Heath Hard Sector (Z-89) 	 Street------------------- ­
'1 TelevideoHea1h Solt Sector (Z-90) 	 City/Slale/Zlp __________ ________n TRS·BO Model I (Relocated to 4200 he~)I IBM-PC (Baby blue or big bl~e card) 
D Xeio~ 820 (Single Density) Thel' t';PIM operating systort1. 110 8000. 8085. or Z·OO l"l\lc;rO!P'OttU.Or. ot. n~ 32K RAM

[l Kaypm Double Density a,6 r11q\l lff! d Nata· Ooublo Density drwes can road S~n-oh1 Don Silll' dl! h.et1e:S. 
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Speed operation has already 
been discussed from th system's 
point of view, but what happens 
"when the ball is in the u er's court''? 
The ve.ry fact that the system typicaUy 
waits whlle the user thinks, and then 
rushes to catc11 up, is a pr blem with 
many interactive programs that can­
not be solved except at the operating­
systern level. Ideally. tn menu and 
similar lengthy disk-fetch ands een­
p intlng equem:es, if a 2-sec nd 
wait after 10 econd of deciding i , 
unacceptable to the user, all (five to 
nine) menus possible at the next 
lower level c n be prefetched in 
preparation for the user's choice. 
Th u re ponse can be improvl?d 
when the operating system allows 
"interrupt'~type operation. 

The following questions help point 
up speed trap in a program: 

1. 	Is inter-key response time accept­
able in all circumstances? 

2. ls the c mmand/menu-s lecHon 
processor response acceptable? 

3. 	ls the di k-fetch and process-swap 
respon e time ac eptabl ? 

lntegrity of lhe package involve 
not only function but self-protecti n . 
With this in mind, use the fo llowing 
checklist: 

1. 	Does th ystem incorporate rea­
sonabl elf-protection mecha­
njsm or tored data atid for the 
program itself? 

2. 	Does dal<1 integrity«!quire perfect 
hardware operation? Is the pro­
gTam tolerant f faults in the pr ­
essor, disk, telecotnmunicalion 

device·, and operating sy tem? 
3, 	 Is ''go d" data r asonably pro­

tected against c01n1plion by unrea­
s nable data? 

4. Can questionable dat, be entered 
but marked as "not pa ing dits" 

r other tests? 

Conclusions 
One final and va luable iess n from 

the phy ical sciences is a recognition 
of the legitima y of an experiment 
that reaches no conclusion, that 
prove no cherished theory, that un­
c ver no fundamental truth . 1t may 
be unfortune1te that no i11gle univer­

sal software evaluation formula , n 
more complex version of the hard­
ware FOM, can be fo und . Then 
again, perhap that i n t such a de­
sirable goal after all. 

[n the end, software performance 
va luation comes back to human 

judgment- to the test pil t, the drama 
critic, the gourmet, m, ny individual. 
The omplexity and variety of soft­
ware packages, the individual tastes 
and preferences1 and the varyin 
modes and environments all com 
into play to work against ea y anw r 
to the oftware. vaJuation probl m. 
A in life itself, software and it us rs 
benefil from the rich di er_ity, the 
compl specialization, the adaptabil ­
ity, birth, growth, and death of pro­
gram according t the same rule 
that ha e led to the existence of the 

/program creator .8 

Brian BuHk ii; 1irnr1n~1og 11nnly~1 ~>r tltc • t/1Mffr' 

lnjom111tio11 s~rvit·e of G11o~tic Cu11n·pts Ilic, (9S7 
M11rim•1's lslmul 8/r~I .. S11ifo 30V, Smi M11Jm1 CA 
94404 ). 

IBMPC-8087SUPPORTFROMMICROWARE 
­

87FORTRAN/RTOS Is a MlcroWare 
adapla~on of !he lntel For1rao-86 compiler; a 
lull ANSl-77 subSet with 8087 extensions and 
overlays. II generates in line 8087 code 
aUowing use of all 8087 data types. including 
60 b~ real& and 64 bfl integers. The complete 
subSet 1/0 Is S\Jpported including Internal and 
External Flies and Us! Directed 1/0. 
87FORTRAN/RTOS uses ttie Intel large 
memory model, allowing data/code structures 
which utiUze the lull megabyte. TI1e compiler 
prov1des direct access 10 8088 ports and 
supports loglcal opefl!ltlons on 8 and 16 blt 
operands norm<iHY treated in as.sembly 
tanguaga It fs ideal for large applications wlilch 
are number intensive or control hardw1.na 
87PASCAl.JRTOS'" is Inters tso­
Standard Pascal with 8087·8088 exc.epllons. 
These make JI possfble to use all the 8087 data 
types directly, while generaHng modules in one 
of the lhree 111101 Memory Models. 
87FORTRAN/RTOS and 

87PASCAL/RTOS include ATOS and 
support lor one year.............. each 513.50 

PC TECH JOURNAL REVIEW: 
"The MicroWare package is preferable 
. . . It executes the basfc operations 
more rapidly and MicroWare provides 
a free update service." 
87BASIC" Includes patches to 1t1e IBM 
Basic Compfler and both runtlme libraries for 
USER TRANSPARENT and COMPLETE 8087 
sUpPOrt Prov1des super fast perlormance for all 
numeric opera tions Including tngonometrlcs, 
transcendentals. addition. subtraction, 
multiplicallon. and d1vis1on••••••• , . ...... St 50 

87MACRO'" - otu complete 8087 sollware 
dellelopmenl peokage II oonlalns e "Pre­
procesoor" wliich converts 8087 Instructions 
fnlo 8088 escape cod~ source code lor a set 
of 8087 macros, and an object library of 8087 
functions which include lmnscendenlals, 
trlgonometrics, hyperbolics. encodlng. 
de<:oding and con~e,sion!L ............. S1 50 

PLM·86 with RTOS .................. S1l00 


RTOSN - Real Time Multi-Tasking Operating System 
ATOS is a MrcroWare conllgured version of iRMX-86, ln iers legendary operaltng system I! In­
cludes the Intel Assembler. ASM,86, which supports lhe 8086, 8087, 8088 and 801 aa. All mod­
ules produced by the compilers ol ASM·88 are combined, loaded and managed with the Ut1111ies 
UNK-86, LOC-86 end US-86. These products make II po~~ibllj to load modules anywhere in RAM, 
and resolve eKlernal references between runtime modules. Overlays with a single rool job are 
supported by the Unker. RTOS/ASM-86/LINK·86/LOC-66/Ll6'86 , ......• • , , . .......• $600 
IRM);-86, UN ·66. ASM-86, l008G and LIS-BG are trod . msr'l<5 Of Intel COfp, IBl\ol PC is a lmdemurll cl IBM C(l(p 

M
. 

PO Box 79 You CanICro Kingston. MA•A•are 02364••i 	 TalkToUs!
(6 17) 746·734 1 

MICROWARE BEST SELLERS! 
8087·3 CHIP In stockwllh 150 $ g
day warranty and 8068 exchange .... 1 9 
FASTPAK'"+8087 Includes one runtime 
nbrary (87BASIC or 87MACRO), lhe 8087 chip, 
the 87/SSGUIDE. and lnsl<!llatlon 
instructions .......... . .... , .............$375 
MATRIXPAK'" manages a MEGABYTE! 
Wri"en in assem~y language. our runtime 
package accurately mantpu1a1es lan;ie 
matrices al very fas,t speeds. tnctudes matrt~ 
inversion and the solution ol simultanoous 
linear eguatior1& Callable from MS Fortran 
3.13, MS Pascal 3.13, SSS Fortran. and 
MlcroWare 87MACRO, B7BASIC, and ATOS 
compl iers ............. , ............ each S150 
87/88GUIDE · a.n excellent tutorial on 
writing 8087 code and interfacing I! wfth 
compilers. Full ol code that IUll&I . -....... S30 

MICROSOFT FORTRAN 3 .13 
MICROSOFT PASCAL 3 .13 These 
new IEEE compatible comollers suppor1 both 
double precision and the 8087 •..• each $289 

MICROSOFT C COMPILER 
Includes Lattice C and the MS Lfbranan. .$399 

64K RAM Upgrade . ....................... $59 

SuperSolt Fo<tran .... . ........ . . , . ........ 340 

SSS 8087 Support ............... . ...... . .. 50 

SuperSoft Voice Drive ••...• •. ..••.. • .• .. , • 895 

87BASlc+ .......... ... _.. . ....... .. . . .... 75 

TRACE86 Utility . ... . ..... . ......... . ..... . 1 25 

Microooft Business Basie Complier.. . • • . 49 5 

Computer lnnovalions C86 ... .. . .. . ...... 345 

STSC APL*PLUS/PC •• ..•.......•...... . 545 

64K QUAD RAM . .... . . . ........... .. ...... 31 9 

Sandstar WS2 Hard Disk System • , . .... 1 355 

NovaU011 212 SmartCat., .... ...... ..... . 495 

HALO Graphics ...... " ... . . ........... . ... c. 11 

Energraphlcs .................. . . . ....... .. c.11 


•• ' o l I Circle 2S:J on Inquiry card. 

http:hardw1.na


Printers 
C. ITOH 

Prowriter 

120 CP!i. 4 lonts {includes pro­
portional), a $ozes, 160 x 144 dp~ 
fllcllon &l raclor feed. A wot1hy 
rrva l ol Epoo11 The BPI Is IBM·PC 
compaUhla 
Prowrl1er ............... $399.88 
Ptawrilet BPI tlBMPCI ...• 459.88 

Starwriter 
•IOcps, 138columns tO& 12 

r>Olch. Tno Ptlmmas1er is lhe 55 
cps Yers'oo. The A10 Stanvrll~r 
l l8 CPSJ has IM same SPl!<;9. 
AIOSlarwrH01 ......... S809 .88 
StarwrHor . • . . .•.••. l 219.88 
Prlnlmasler. . .. .. .. . 1569.88 
ATO/ FIO TreCIOr Feed ... 289.88 
Al O/FTO Sheol Feed. . • 819.88 

OIA8l0 

620 . .. .. . .. ....... $999.88 
620 Trac1or Feed . . 189.88 
630 .. . • • . . ....... 1979.88 
630 Trnc1or Feed ....•.• 289.88 
620/ 630 Sh ee l Feed. .... 8111.88 

EPSON 

AX/ f)( Ep&ens . . . CA LL 

IDS/DATAPRODUCTS 

P-480 lM croPrlsm] .••... 1429.88 
P·Serles 132 .......... . . 12311.88 
w/4-color .. • .......... 1869.88 

INFORIJNNER 

Ri lemsn ... .......... . . . . 13411.88 

MANNESMANNTAUI' 

MT·180 L 
Spirit 

The MT-180l 11 60 cps) leatur"s 
6 lonts jlncludlng a corrHpOn· 
dence lonl], i>Brallel & RS·232C 
mte~aces, lnclion/tra.clor fe!ld. 
The MT•180 L 11 • 136 column 
ver•lon The Spirit (80 cp•I 
fee tutu 4 fanta. lla llca, dot 
11nophl¢1 & l lic,tlon/l<actor leed. 
MT· t 60 L •••.•......•.•. Sll411.88 
MT· 180 l. .. .. . , ........ , 8411.88 
Splril .................... 3211.88 

MEMOTECH 

DMX·80 
Tit• DMX-80 pr!nler [80 cps) 

le&tures JO, 12 & 17 cpl, aub/ 
super 11<:rlpto, underline. friction/ 
11oc101 feed & dot grophlca. It uses 
mo~1 Epson code. soil's oaslly 
lnsta.O!ld on sollware. Serv1c" 
Mtlonelly by PoM•onic. 
DMX·80 .... .. .. • • • .. •• 9389.88 

NEC 

2010/2030... . .. , . .... .. SB711.88 
2050 ............... .. .. 111111.88 
3510 .. . ....... .. ....... 1549.Sll 
3530 . . . ............. 1839.68 
3550 .... . ............... 1899.88 
2000/3500 Traclor , . , .. 239.88 
200013500 Sheet Feed .. 6111 .88 
77 10/7730.............. 21!19 .88 

OKIOATA 

ltlicroline Series 

Th• 92/ 93 pr!nlers (160 cpS) & 
lhe 84 (200 cpsl ar OJ<Copllonal 
Tough. reliable. lhey proc:tuce 
supe1ior dralt quality, correspon· 
donce quality & {,Jraphlcs. Features 
lncluoe 10. t 2 & 17 cp1, a 
correspondonce fon1. sub/1>upe' 
scnpts. underlining. dol graphiCS 
(120 • 144 dp~ & lrk:!lon/p n reed 
(adjustab l& trac tor is opttona.r OI'\ 
lhe 92, standard on lhe 93) 
iM PC Plug-n -Pl•Y RO Ms lurn 

the 92/ 93184 into I OO'!b IBM·PC 
ccmpatlble Ptlnlers. Our ery beSI 
selling p rlnler line. 
The 84 !It•p 2 (200 cps) Is a 

nlgn-sp&&d matrl~ prtnler with 10. 
12, 17 cpl, plu5 oorrespOndence 
mode• in al1 gl2es. Dot graphlC5 
are standard 1120 x t '4 dp~. 
M lcroli11e Serles .... . •.• SC ALL 

OUADRAM 

Quad.Jet . .. ••.••• SCALL 

SMITH CORONA 

Messenger 

Tho lllemoiy Correct Ill 
MHMn11•r (12 cpsl taalures I 0, 
12 & 5 cpl, variable line spacing, 
backS~e&. auto-oorrec tion and a 
cluar parallel/RS·232C 1nte1tace. 
True claisy w~eet printing makes ii 
on except,ona l lypewrito,-& 
printer. lclMl lor the home or small 
olflce. 
Memo,.,. Con oc:1Ill 
M"seenger .......... 809,88 

SILVER REED 

EXP550/500 

.iiijiijllll-The EXP-650 118 c ps) & IM EXP· 
500 ~ 12epSJ lea1ures 10. n& 15 
cp i, variable 1,,..e SS>Bcing, 

backspace. & Dlablo 1s10120 
cod emulalion. Opt one~ lra."C tor 
teed. 
EXP.550 (Par.),... . . $889.68 
EXP.SSC tSert ......... 689.88 
550 T1ac 1or. . . ....... 139.68 
EXPSOO (Par.) ........... , 439 .86 
EXP· 500 rser~ . • ••.•.• 489 .88 
500 Trac1or ............. 129.88 

STAR MICRON/CS 

Gemini/Delta
Radix Series 

Gemini t OX. ... • . . . . $299.88 
w/RS·23ZC . • .•• ., ...... 399.88 
Gemlnl 15X .......... . .. 419.88 
Della 10 ............. 529.88 
Della 15 . . • .• .. .. 6811.88 
Radix 10 . . • 719.88 
Radix 15..... •• .. •• . . , 839.98 
PowerTypa n8 cps 
Lel ler0uali1\/I . . .. . .. 399.98 

TOSHIBA 

p t350 ................ $1759.88 

CABLES 

Parallel cabtos lo• the Columbia 
MPC, IB .i·PC. Osborne-1, TRS·BO 
(Model 1/11/tll/IV & 16). Slandard 
Ccntronics (Male· lo-MRle & 
Mat,,..10- Femaiel .. . . $39 .68 
VIC-20/Commod<>re 6 4 
ParaHe l Card/Cable ....... 611.88 
Al>Ple 11/11+/lle 
Parallel Cwd/Cabte 89 .88 

OUAORAM 

Aflcrofazer 
A print bulter wllh pauso, copy & 
reset conirols. It comM with a 9V 
power supply and cable to prl ~l.,r. 
There are so ma~v b1J"er slz.es 
(trom SK to 5 t 2K). a so many 
conligurallons (PornlleVParellel. 
Parallel/RS·232C, RS·232C/ Par· 
allel & RS·2.'.l2C/RS-232C) that 
~ou should ""II 1800} 34 3·0726 
lorprlces. 

Monitors 
NEC 

JB 1205Mtamb&r) . • . $179.88 
JB 1201 M ff,J< ~n)... , .. 159.88 

AMOEK 

300Alf2' amb r) ...... 1184.88 
300GP2" {,Jraen) •..•. , 149.68 
;:l!O.A famb<>r) ............. CALL 

OUADRAM 

QuadChrome 

-­690 x 240 resolu tion. 80 colun1M 
x 24 llnes, t 6 colors & e.xc<>Pllonaf 
pertormanoo. Cable l~cruded. 
OundCtuomejRGB) .••. . . $509.88 

PRINCETON GRAPHICS 

HX·1R 
Same spec's & performance•• 

Ille OuadChrome. 
PGSHX· 12(RGB) ....... 5499.88 

Modems 
US ROBOTICS 

Password 
PC Modem 
0-300/1 200 bnucl direcl·connect 
mod m wilh au10·dlOJ/8nawer, full/ 
nalf c:tuplex, Y<>ic.e/dala. Uses LSI 
lechnology. Cables & power 
supply lncluc:fed (specify 1ype ol 
compu t er ~ ille PC Modem has all 
o l the above. plus a parallel porl. 
real·tl m" cfoek & memory 10 256K. 
Password .............. 5379.86 
PC Modem ........... ' •. SCALL 
·Courier ................ , 479.86 
·u$aS Osborne.I mO<I m part & 
lncludu Telepac communrca· 
1ionr.-sol 1ware ror fhie Osborne. 

DC HAYES 

Smartmodem 

0-300 ot 0 ·300/1200 baud dlre<: l · 
connect mo<lerns with auto dial/ 
enewer, lull/half duplex. power 
supply & modu lar cable (RS·232C 
cable opllonall. l 200B Is an 1,,. 
board modom tor th e IBM·PC & 
lncludes Smartcom II 
The M lcroModem lie Is a 300 

baud In-boa rd modem for 1he 
Apple 11 ser;es. Includes 
Sm1nCom I 
300 .. . .................. $219.88 
1200 .. . . .. ............... 539.88 
12008 (18M PC) .......... 4!!111 .8tl 
Mlcromodem lie.•••..• . 5259 .88 

Peripherals 
For the IBM·PC.• . 
We carry• varle1y of peripherals 

for l he !Bt.l·PC. lncludlngc Quad· 
mmOuadboard• • 0-uad .512+, 
Oo.odllnk, OuadDl•k , Qu~d 1/0 , 
OuedJ•t & slngle-luncllon bo11ds; 
AST products; Tanclon"s TM·100-2 
<IC<lble·sldod drl•es; acss 12, 20 
& 26 MB Hard Dis.It Sub1yaloma: 
o Hard DlakJTape s:ubsyJdem: 
1'ecmats Graph lc1 M11te r, tho 
Paradise Mulli·Dlsptay Card: 
Tllan MulllFunclion Cards; & lhe 
Eegle PC and thEI Co i'u m b la 
18CXl-1 persona I computer 
sy.stems:. 
Call /803} BBJ.!1855 fo r 

inlormatiori: call (BOC) 343·0128 
lor p~ces a orders. 

For the Apple II... 
We also ca1ry numerous Apple Ill 

11+/ l le peripherals. Including' TBL. 
Product11 Cooling Fan; the Pka•o 
Prtnler Cud1: Microsoft's Z80 
Cards, RamCards & Ptem rum 
'Packs; Vldex's Video· 
Term, UltraTerm & Enhancer II : 
t'lana Ellte Olsk Drive•: AMrs 
MlcroOrl•e: Saturn SySlems 
Accelerator II & Memory Oonrds: 
Ouadram·s eRAM 80 Column 
Card; & lhe Nova tion Af'ple Cat II , 
We also carry lhe Franklin Ac:-o 
1000 & Ace 1200 OMS persoMI 
computer systems. 

C111 {603} 881 · 9855 lor 
lntotmallon; call /BOO) 343­0726 
for prices & of"ders.. 

Information/Orders: 

(6031881-9855 
Orders Only: 

(800} 343-0726 

No Hidden Charges: 
• You gel FR£E shlppinf,J on a ll 
orders wUnln the 48 slates. 
• We n•ver c harga eJLtra tor credi t 
card pu rchases. 
• Credil cards are not charged 
until orda' is shlppod. 
• \Ye acx:cpl COO• up to s 1000 
1add s 1o handling fee per otder) 
payable with certified check or 
money ordeL 
• E:asy payment terms: We aocepl 
al1 maror credil cards. certilied 
checks. money orders. company 
checks or persona l checks (a llow 
21 days lor personal chackS). 
• Wu liavo a S50 minimum 01<l1>r. 
• Com1>any Purchase Orders are 
acceplacl on o limited basis & 
upon apl)l'Oval only. Sorry, no APO 
or lornlgn ordet5 accepled. 
• All ou1 equipment is 5-hlpped 
wfHi full manutachHe(s wamrnty, 
We are e:n •uthorlzed de•l•r 'or 
all producls we sett to lns•He lull 
warranly support. & we·re aurno­
rlzed fer warranty work Qn a 
number of prl nters... We also oUor 
ex1end&d warranW plans for many 
printers. 
• We prepared !Il ls a<l <n January, 
& prleu do chang11. so call to 
\le1Hy them. 
• Our CompultJr Showroom is 
llON open in Amhersl. New 
Hampsh ire. f ive miles west 111 
Nashua fOlle hour from Boston) 

•For a catalog, send 
S 1 with your name, 
address & the type of 
computer you own. 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

VISA•-- THE BOTTOM LINE 

M ILFORD, NH 03055 0 TELEPHONE ( 603 ) 88 1 ~ 9855 

Circ le 39 on Inquiry card . 



QUALITY DISCOUNTS 


APPLE/ 

FRANKLIN 


ASHTON -TATE 
dSm.. u _ JB9 

ASPEN SOFTWARE 
Crommol ~ 60 
Proolreoder . . 42 

BEAGLE BROS. 
Al'ple Mechomc . , , S ?2 
DOS Bau . . . ... 17 
Ubl"Y Ci1y •••.. , , n 

8RODERBUND 
Bco1I Slr('t) I Wrole• , S ,5 
G..,erol Ledg ' wfAP JDS 
Poy<0ll 175 

CO~X 
Vr11icok lra1nrng 4~ 

CHARLES MANN 
Clr1u xhcd\11.ng s 299 

CONTINENTAL SOFTWARE 
Horne Acco.in10~1 S 49 

DOW JONES 
M~o-h·I Anofyt_ t 

Mar~.:• Mo~ger 
M•c fQ5.C opf" • 

HOWARD SOFTWARE 
l<i; ¥roporao 84 S Cell 

LI NKSYSUMS 
Da•ofa.-. •..•..• S Cell 
Dhrolm · ··-·· · 19 

LOGO CORNER 
Kroll logo . s 75 

lv"CROPRO 
Wotd>•o• 1Sp.Jc1cl) 
wt (PIM Cord. 

col 4 6''1. .s 350 ,.,,.,..,.,,,1,,dudei 
(PIM, 70 col . 64 I , 350 

P•o Pak 
[W SIMMISSl lnd••) l99 

MICROSOFT 
CoboJ-80 ...w' ~ 
Foflfon-80 , 14.) 
IASC Comp<f~, 119 
Al O. ~. 79 
Mul11"!00 1oos1 169 

OMEGA 
lee •11th , S 69 

PEACHlRfE ICPtM) 
P<>(lc~po •0 GIL -
Ai P • A. IP 1Spoc ofl .s ns 

s.,,,.., 40 
G IL AIK IVP eo 195 

P.,ocN:olc 17'1 
Jeleconinuhc~~1~1o 179 

PENGUIN SOFTWAU 
Coml'I••• Gra?~'" ... 5 50 
Grapk1c~ Mo !(ion 39 

190 BYTE Fobn.iory 138'1 

Coml'l•le Gropliics/ 
Appl• Tobi•• . .. , eo 

SIER.RA DESIGN 
Honiewo•d .. , .... $ Coll 

SOfTECH 
Bo1.: Compol•t1' 

Runlom .• . . , , , 169 
>oftcod• ... .• . 94 
UCSD P"Y""m Set .. 469 

SOFTWARE PUBUSHING 
PfS· Fil • .. 5 79 
PfS, Groph , . 79 
PfS· Repctl , . 79 

SUPER SOFT 
Bo!.lc T111or ...... , !79 
For1ron . .• , .. .. 199 

SYSTEMS PLUS 
londfoo d _ $ 375 

VtSICORP 
Vol•C(ll jll or llE\ s l65 
V•Mcl•edvle l9S 

CP/ M 

SOFTWARE 


COMPUVIEW 
' Y·Edil 8000 ZB-0. 

IBM/PC .. . • . . S 130 
' V·Edi1 CPtM U , 

MS DOS .·-_ 160 

DIGITAL REUARCH 
• posc;ol MT+ Wt SPP . S 389 
MAC-PUG . • • • 1;9 
ZSID jZ80] Debugger _ 85 
CPIM'l2 .... ... 125 
c llm" 2 . . . .. 95 
Pll l 80 . . • 375 
C -Boi•< Comp•ler 
10	 -90) • .• . - . . . . . 299 

Ace eu ot 0.1pfoy Mgr 'l99 
C ~an9uog<1/comp•I•• 260 
Conc:11<•0-nl CPIM ~-D . 225 
/Ill a· - 86 Von.on 
o f .ol,ba.., . . • . , . • • Cnll 

INFOCOM 
•oeod~1nc • • • .. S 49 
•S1orcroi.\ • • t 39 
'Su•pend..d . . , 39 
•Zo<k I, Ii , IU leochl . 39 
Plane! ~oil • 49 

LEXIS OFT 
·s~111i<nd•• . s 139 
MARK Of THE UNICOl!.N 
•f,nol Won:I . 1 199 

MICROPRO 
' WoldS10' . $ Coll 
0 lnloS1or .. _.... . . S Coll 
'P,c·Pod. 

(WS/MWSS Ind•\ S Coll 
All olhOfl ... S Coll 

MI C!IOSOfT 
~Cl1'C flQ ... . 5 'JJ'r 

d-BASE II CORNER 
Ashton-Tate 
d-Baie II. . "5 Cell 
Booom line Siro••gl)t 259 
FPt ....... .. •10 
flfdOy ..... .. IB'I 

Human Saft 
d ·Ba•e Pl~• -. . . '15 

Fox & Geller 
Quic Code . 
ou1.1......... . 

. $ 115 
sa 

Software Banc 
d· B """ II U•c•" • Gu• de 

wl d Bo•• II Purche>•o 
wlo d 801" Pvrcl>cuio 

, . 15 ,0 
Anderson-Bell 
Abl!t tct . 3•9 
Ty log Sy$lems 
d ·Ba•e W 1ndo"' , • s 199 

'Ari abo•e ovo1lobl• on l'C-005 

Ho11e Comp>ler . 1 49 PICKLES & TROUT 
forIron BO • . • . lJO CP/ M I°" HIS·lf ... , • 1 180 
Cobol 80 . . ~-~ PllOfTEM SOFTWARE 
Mocra 00 no •Foon1ota • , ... .• $ IOSM..Mo1h/M..Somp _ 189 

M.,[.,p/MuSlor . 155 RfVASCO 


•Multoplon .. lti zao 0.1<meml:iler . - s 95 
SOllCIM 

~ •supcrcak Ill .... .. . . S Call 
I 	 • Superwn1~r 

.A lwfSpeiler Mo.le<) . S 169 

l& PEACHTREE CORNER 
~ PeodiPok ~ jGl. AP, ARI . . .... ___ ........... S ?15 

,. Generol le-dge< I Ac<o.mh Payable / AccovnlJ 

Re«iovoblt I Salm lnvo•rn>g t Inv nle<y Conlrol I 
PeachPov Poy•cll • . . . . . , . , • . . _ fo~h 38'} 

1> PcodiTe<1 ··- --· .... . • """ ... • ..... 160 
,. PcodiTe.i wl RO<ldo~> Ho<1io 1l•t!'kli.r"1 • . • • • • • • • . . 195 
,. Spcll'"g Prcolreoder .. . , .. , • . _, .. .. . .. • • .. 9$ 
• PC<KhCok . .. . .. . . • . ........... . ,. .. 90 

• Job Cost s,.,1~m • • • . .. , ................ , 399 

,. Cl;•n> Posl•n9 &Accou~hng , ... , , , .. , ........ , • 399 

• GraJlh•cr lr.>nguogo , .. • , .. .. • . . .. .. • . .. • 259 
._ 8wme1iGtoph1cS)'t• rn , .. , , -·-·--··-- 199 

'Forlroo 4 ........... _ 1'19 
BaK·8086 .. . . . 2?5 
C Cr0> ~mbler . 400 

' Scroic~Pod . . . . . . . . . 187 

T MAXH 111 115 

( IBM / PC ) 
Please see CP/M 
listing. All products 
with a • in front 
ore also mode for 
PC/DOS and are 
priced the some 
unless o therwise 
specified. 

ALPHA SOFTWAR.E 
0010 Bo,., Mgr U 17? 
Mool ..19loJ ... , n 
hoculrvo l'l<!I 1()5 
fypo foe.,. 79 
Oue>lton , , , 35 
Apple- ISM C~<l•on 189 

CENTRAL POINT 
Como fl PC •. 34 

CONDOR Ill 
w l Trrnn1ng . 4.-5 

CONTINENTAL 
Home l\ccounlon1 . S 11'1 

DJG llAl RESEARCH 
Conc.,rte'll CPIM 66 . 115 
CP/ M-86 . , 39 
Cobol 86 • . . . .. _ •99 
Pw<ul Mf "' 86 

JMS DOSI . . _. 375 
SPP 86 ....... - IJO 
C Elm•< 86 ... .. - IJS 
Pascal MT- (PC1DOSI Jll5 
DR logo .. . , . 109 

OOW J0Nf5 
f\'\ork~t Anolyzot,. s 1<5 
Mork,1 Monogfl< iJ9 

ECO-SOFT 
M1clo\•o t .. .s 7Xt 

ANANC1ER 
To11 S~.;, i- ~9 
f1nonc1e, II 119 

GRAPHIC SOFTWARE 
5.Jpe< Chart~IM II . - • s m 
Supe< 010f1mM N . 19~ 
Bo1h (obo••I JSQ 

tElUSOFT 
Stielle.nd~r 139 

llfETRE~ 

Vol '"''''~' . S IJS 
PEACl-ITREE 

Pi!OO j• $. ~J•hng 
under CPtM 

P•achl~1<1 5000 . S ~15 

SORCIM 
Superco1t 111 . S CoU 

MIC.l(OSTUf 
' C«ml ul~ _ __ _ $ 109 

NORTHWEST ANALYTICAL 
' Stotpolc , • S 365 
OASIS 

Tho W01d Plu• , 103 
Punct\Jal1a~ , and Style 99 

ORGANIC SOFTWARE 
"Da•eboo . . . S 779 
'M1i.,,1ono 2'1.9 

SELECT 
S~feel Word 
Proce.,or _ . .. .. , S 329 

Sl AR SOFTWARE SYSTEMS 
"lC1JCI T•me, Brl long. . 
Properly M\J ml. . .. 

'Acc' 1 Portee<...... . 

8~5 
8•5 
?9'1 

SUPER SOFT 
• 01cgncs1u:: 0 __ .. 
01~i.. Doc.tar ._ 

s 89 

FORMATS AVAILA BLE 
All ?"'"' bel.,w o•• lcr !I" •landord. O rner om>olS or~ 
Drn•loble Some fcrmoh ll'b1ecl 10 ' Oaw11Jood' leo ond 
ti!(Ju~rt! rninrmum '1 w~ek.J for det,v11ry Piro~!! mqtme 

http:xhcd\11.ng


SlJPUISOFT 

C C:o.,ipl,•r • 80!16 • s lSO 

Stnr £di• . .. • . . . . . 180 
 IBM/PC 
Ot>k Ed11 ..... ,... 75 

So;.c C.omp1lcr , . 175 
 BOARDS 
For1ron IY PC/ DOS 

018086 • • .... • • m 
 AST lltSEAllCH 


8061 Support . , , ~O 
 C:ornboPl1t• IM KClod.I 
DlognO\liet II .. , . , 89 Cor~ndor. s.,riol 6. 
5nnich Pod , 187 Porollol , ll F, E,.pond· 

SYSTEMS PlU5 cblo lo 2.56K . . . s 279 
Luncllo<d (prop mgnil] S 375 MegoPlu• 6'1~ . Clock/ 
~u.,1;n1e Bos.ic Calendar. Ser;ol Por1. 

11.-q d l<>r o bo•e\ . ~ S Ca,p1:>11doble IO Sl2K 
wl Mogoi:io , , • , , 26? 

o nd many !110,.I &Ira port1 avo1kibl1 
for Megopl"' and 110 
Plus U iro:lud~• Gome, 
P-oro llel A 5en(ll, , •. , •APPLE/ 
~opak 256 upgrade
10" Megoplu1 , , . S Coll 

VO Pl.,. II Clocli./Col..,. 
FRANKLIN 
IOARDS dar am! Senol Pon . . . 11S 

U\IW Prad1KIJ , 5 Corl 
AlS CPI M Co1d . . . • , S 299 IMYNAllD ELECTRONICSALS Smo1lorm . • •• . ... 2~9 floppy ()i;-..e
ALS Z..(ord II .. . .. . .. 142 

C0tt•rolt"' . .. • , , , • 155
ABT eybcord .... 99 flOflpy Drive Control · 
Axl"" ~omd·~k I?8K 1'1'1 lcr w/ Porallel P.,.-1 • , 709 
~' 3 Ovol Cornm · ~..s , m " 'Serml Port , , , 119 
ccs n•o /11ynd1 ~nol 119 SonW1or ~m. Cord 
Ce ntrol l'ofM Alo>l<o , 119 - 3 modulh top . , 19~ 
lia1I SJd• Wild Cord . . 110 Sonchtor M..11 :funthon 
MkrDM1ft 16 l!omcord 69 Cord · 6 modul.,. ~op . 93 
MicrotofT Softcord , '19 Sood.tor Modul"" ... 1 Coll 

Mlcrotoft Sohc.,,d • 479 OUADRAM 

Mkt'otoft Premium Ouodbomd 64 , dodc/ 

Softcord (llEI • . • . • . 335 Calondor, Se<iol & 


Microt•k Priri•e• llf . 15 P0toll1I Ports. 
Mic.rolek Oonipl;.,g.16 195 Sohwor~ • , . s m 
Microtek Oump/1n11·0X 11 9 Microlo1er Sloe Pnn,.r 
Mountain A·DIO·A 27~ Bulfer loporidobln ta Sl2~ 1 
Moun1oin Mutlc • Poro ltllPorciUcl SK 132 
Sy1tom w/Sof""°re , . 199 • Po•ollcl! Pot<lllol 6-4 t ti8 


PCP • MHZ Appll· • s.,riol/Porollel 8 , 170 

Carp + 88 Cord . , . . . 599 • Senol/ S..riof B , • . , • 170 


PCP B8 COid 16 8i I Quodlin 6~ Memory, 
Gome Porl ollow1 

Prom• lh•u• Venocord 159 
• ~I(. ~ 75 

Apple Sonwore 10 

l'ro!l'•iheuo Graph11tl to°" IBM/PC .. , .. S Coll 
Card ...... , 99 TECMAll Products , . 5 Coll 

SSM ASIO S.,rial llF 
xtDEXIMICIWLOGwlcoblc 129 
Soby Blu.t . , , S ~25SSM AIO ·' ~erio ll 

Parallel 179 TAU TllEE 
Sirwe t Ed.o II Speech Sl7K J1IAM 

S1n1~.,;,.,,. llF . .. . . . • 179 
 Memory l!001'd . . ... S 6W 

Tymoc Poroll•I llF 
wlcobl" .. . ... ... .. 19 

( MODEMS ) 
Novotio~ 
Appt..Col 11 , 

Hoy•• M1<1001od~•11 II 
Anchor Mot I 
A nello' Mor VII 
Hayes 
Smorimodern JOO 

Haye• 
Smor1modem 1200 49.S 

Hayes Cl1r011og1t1pl• 169 
Novofion '12 Auto·Co1 565 
US llabotici 
""'" [);al tl ull oula 
oroswer 300112001. 

US Raboria 
Avlo L,,,k lau o o,,......,, 30011200! , . ~1 0 

US Robotics Pa""'ord 379 

Vid•~ o;,plor 
,,hetnC'ef 1 • • • •• • 1 • 9'9 DISPLAY CARD CORNER 

Vidu Oiiploy 
Herculn Graphic s Boord , •••• , s 3~9

fnhar>< er II , .. . .. •• 109 
Orchid t"'°no<h<om• G<o?h1C AdoJ)ter . Wl 

V.dH h 1nc St"p , • . . . YI Plontronia Colorplus , , , • , , • , , 389 
Videx Vkleotonn USI Ol,p lo y Cal'd (calor/mar11xhrom•I .s Coll 
vr..soo .. . .•. .. 135 Amd.J. MA1 Cord . 	 S Co ll 

Vido Ullrorerm . . • ?99 Tecmor Grophic Mmli!:r , .. .S Coll 
W••FM• 16K Rom Cord 69 

Please: 
• 	 W isconsin residents add 5% for soles Im<. 

., 	Add $3,50 for shlpping per sohware and light 
irems. For muhiple a nd othe r items, coll. 

• 	 Foreign - odd 15% hondlrng &shipping for 

prepoymenl. flnt'l money order.) 


., Prices ore subject to change without noltce. 


., All items subject lo ovoilob iHry. 
Store prices a re strictly retail. 

ORYX SYSTEMS, INC. 
CRAFTSMEN OF fflE NEW TECHNOLOGY 

425 Firsl Street 
P.O. Box 1961 
Wousou, WI 54401 

(MONITORS ) (DISK DRIVES) 

Amdek V•d'­ "' '300A 
Ambe1 . .. s 149 

Amdek R08 475 
NEC 11" H1 · es G,e~rl IS7 
Sonyo 12 Hl ·Res 
Gfe~ 199 

U'S I 111· < 1r Am~r 159 
NEC J8 .t26() Grae11 , 119 
PGS GB Lolor ~ Coll 
NEC JC 111611Gti 
PanaM)nic h"oflllou 

475 
s c.,11 

O uodl"om 
Owdch<om• ~ Coll 

To•on 12" "mbcr 1 ~9 
To•an t Gre"" . 136 
Ta itan tr M~d RG& 373 
Ta~rm l? High RG B 512 
To~on RG8 
Coble jor re 17 

Sany Prol•ol 
12111'125" c..11 

Teoc Hull H~I s 15 
Superfive H<Jll Hg• 

'''Pl•) ~ 

Pona•On lc lioll H 1 20~ 

Tandon rM 55? s 2.!i5 
Tandon TM 100 'J 7;19 
Dovong 051 ~0I HP' ti 5 Cull 
Dcvong OSI St Ho od s (pll 

Oavong USI 319 Ho1d s CuJI 
Cor o o .; MB H11<d , l ,J9.5 
Carano IO Ml! HC!•d 1 .7~5 

CDC 1800 70 
Coniu' .. $ C:t •ll 
Toll Grc.. s Ca ll 

Vi1tc S<>lo I•3 ?59 
Vi•la Sol<> & Co11H<>il~1 ];>'/ 

TELECOMMUNICATIONS CORNER 
-w-** SPECIAL *** 

Haye• SmarHtlod m 1/000 I Hayu Smorlc0<11 II 
Sollwore ASI 1/0 Plu> fl Clock Co le1ldm 
c"'fl Se1,.,1 Po<I , , 

Abo• w/ Smortmodem 300 . 

May1M Smo rlmode_m 1700 & S 111 0'1(0'11 II Softwt.tr{" 


( PRINTERS ) 
C. ltah SIQtlW1tler flO $ 1 , 1~9 
C. ltok Prowl •t&r B510 379 
C. lloh Prowrtrer 15SO 689 
NEC JS:>O S Coll 
NfC 80231\ , . , •75 
Okidato Mo<rol.ne 62A S Cnll 
Okidato M'°rolon BJA S Cdll 
O kidoto l.l1<ral1ne. 92 S Coll 
IDS Pn<miO 
(w/ 4 o pt.a..-) 1,J'l'I 

IDS P'""' 131 
l w/ 4 op11cw1.S~ • 1 .5~7 

IDS M~a at"'"' 399 
Sllver-Rnd 
Ou.,~Wh...,f . 

S1or Mic.onics 
Ge11w1110 , ]19 

Star Mkroniu 
G~mm1 15X , S Cnli 

GE Pri"'e" , . , . S Call 
fp•an fl( ·80 , . , !>?'/ 
Trorutot f 1JQ,p 699 
Translor T JISP Color 519 
Tron1to r T 120P . 415 
Monne1man Tolly 
Mt1601 . . •7.S 
Mll60l 585 
sF'"'' s c,,11 
. . and much more. 

( DISKETTES ) 

JM 5 05, 00 Bo. 40 
BASF 5 OS D llo• :17 
Ma)COll S OS, DO, 
M02 !la• . ~O 

Verbotim .S 
DS. DD llo, . ;i5 

Ultru Mogoetlcs 5 
PS DD, 80"'11 llo 
i 12 Q,, eOl••I 

( PLGnERS ) 
Enti.r PlOO Sv.cet P 
Apple/ f rnn'h", 
t!IMIPC 'S 59 

Strobe MIOO r~11 1 
wl lrf Appt l f •<UI '"' •• 

s1,obe MlOO Plo111.'• 
,~2J2) 5)'/ 

Poinason•c: D1g1tcil 
P o;•e• C.oll 

( MISC. ) 
Chnll< lloa<d s Call 
l(oalo Technologieo 
G1uµ~••• fg 11·• . 95 

Sym1.ec l•yt.t f't.~ 1 1 
18MIPC: Ull 

Symtec l •yhl P~" 
A.ppf.,IF•o• I"' 00 

TG loyotd IBM/PC iQ 
TG .loy>llCl< 

AppA IFrm• 1•'1 , •6 
V•na Yc-rwW•4•tv­
Tobie• IBMI PC. 
Appl IFran l•O! 735 

Wico Anoroq Joyil•< ~ w 
Wico Al>t>lo AdupI"' 18 
Wico IBM/PC ll f Cord S Cull 
Keytronic Keyboard 
tBMIPC 7IJ'I 

Keytronic ICoyboard 
Ap pl 1F.. 111l~11 2•9 

Curlis ~( Prod..m ; Gull 
Eleclronk Prolection 
Sc''"' S Cull 

CP/ M 11 a N!gi1lerod 
trademark of Digital 
RitHarch . IBM o"d the 
IBM Iago o re regiltued 
trodemork• of 
lnlematlo nor 8u1ineH 
Moch4n9'. Apple and 01e 
Apple 1090 °'e ,.. 9 iu •red 
lrode!l'et•~• of the Applo 
Computer Campany. 
Fronklin and In• Fran~ lln 
logo.,,. trodemorlc~ or 
Iha Franklin Compute r 
Com pony, 

We welcome: 
., COD (Add $2.00 per shipmen! . Cosh or certi fi ed check required .) 

~ Vise. MoslerChorge & Arnericon Expres~ . (Add 4%.) 

., Checks. (Allow I 2 weeb or chtoring .I 


Circle 279 on Inquiry carcJ. 	 BYTE februory 198~ 191 

http:Mo<rol.ne
http:Softwt.tr
http:Oonipl;.,g.16


ADDS VIEWPOINT from your point of view 

IF YOUR DOI.POTER IAI HANDLE 

AIDTHER TERMllAL, HERE'S THE 

TERMINAL IT SHOULD HANDLE. 

Now that many desk-top micros are multi-user. 
you can add an inexpensive Viewpoint:® terminal 
to dramatically increase your micro's productivity. 
For more powerful computers, the ADOS Viewpoint 
puts power on every desk at substantial savings. 

Even though the ADDS Viewpoint is very inexpen­
sive, it is still packed with features. The screen ti lts 
for comfortable viewing. Detachable stepped and 
sculptured keyboard. Numeric pad . cursor control 
keys and three discrete function keys. Character 
highlighting (blinking , underl ining, reverse video, 
half or zero intensity) . Full 24 lines by SO-character 
screen with 96 displayable ASC II codes. There 
are even optional keycaps for foreign languages. 

All th is. with EIA RS-232-C or CCITI V.24 
communications interfaces. 

ADDS has a complete line of Viewpoint terminals, 
oflering color, IBM compatibility (monochrome or 
color) and exceptional intelligence. Ask your 
ADDS dealer for details. 

Quality, features, functions, competitive price ... 

ITILLllllUI 

Voewpo1<11 is a reg.stored trademark ol AppliC<I Dog.ta! Dala Syslems Inc 100 Marcus Blvd .. Hauppauge. NY 11 786 - (516) 231-!;400. 
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The Art of Benchmarking 

Printers 


New tests of speed are needed for dot-matrix and daisywheel units 

Developing good benchmarks for 
computer systems is not an easy task, 
but benchmarking computer printers 
is not much simpler. Even if you limit 
the evaluation to units with list prices 
under $3000, which excludes the 
more expensive "page" and "line" 
printers, the task is still complex 
because of the great variety of dif­
ferent functions available on today's 
printers. 

Benchrnarking efforts can be divid­
ed into two principal areas because 
of the different :natures of dot-matrix 
and fuUy formed character p1inters. 
Dot-matrix types are most popular 
among personal-computer users and 
provide an economical and flexible 
output with reasonable quality. Fully 
formed character printers, which 
generally include the more costly and 
slower units, provide excellent Jetter­
quality output and are popular 
among companies and professional 
who require nigh qual.ity in their 
business correspondence. The main 
distinction is, however, the printing 
technologies employed; two sets of 
benchmarks are required . 

In this article, I'll document the 
development of two sets of bench­
marks, one set applicable to dot-

by Sergio Mello-Grand 
matrix printers and the other to fully 
formed character (daisywheel) print­
ers. You11 also find a detailed discus­
sion of the rationale behind each ap­
proach and, finally, how several dot­
matrix and daisywheeJ printers per­
formed when subjected to these tests. 
The actual benchmark Ustings and 
te t texts are included so you can put 
your printer through its paces and 
make some comparisons of your 
own. 

Two sets of 
benchmarks are 

required: one for dot­
matrix printers and 
one for daisy wheel 

printers. 

Dot-Matrix Printers 
Dot-matrix units employ a printing 

technique in use for nearly two dec­
ades. The printhead has an array of 
small pins that are independently 
propelled against an inked ribbon, 
transferring dots onto the paper 
behind them. Each pin is activated by 
an electromagnetic field controlled by 
the printhead's control electronics. 
Depending on control codes, one or 

more pins of the array can be ac­
tivated at the same time, producing 
a single dot or a pattern of dots 
aligned vertically. By moving the 
printhead horizontally, it is then pos­
sible to print a line of characters 
formed by a controlled pattern of dots. 

The basic technology of creating 
characters through dot patterns is 
responsible for both the high flexibil­
ity and the limited quality of dot­
matrix printers. The flexibility stems 
&om the fact that the same array of 
pins can be used to print any charac­
ter without waiting for the mechani­
cal rotation of a pecific character to 
a printing position . The reduction in 
printing quality comes &om the dis­
crete nature of the dot pattern used 
to approximate the hape of each 
character. 

Flexibility and quality take on dif­
ferent meanings for each dot-matrix 
printer. Setting aside each printer's 
mechanical tolerances in the print­
head positioning system (the shaft­
to-bearing relation is important 
because of potentially disturbing 
vibrations during the head motion), 
the main element that determines 
printer flexibility and quality is the 
pin anay. 
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Older or less expensive dot-matrix 
printers use a seven-pin1 one-line ar­
ray to generate characters from a 5 by 
7 dot matrix (each character is a pat­
tern of dots in a cell 5 dots wide and 
7 dots high). These uruts are not very 
flexible because the combinations of 
dot patterns available in such a small 
matrix is very limited. For instance, 
a 5 by 7 matrix doesn't provide de­
scenders, forcing lowercase letters 
such as g, j, p, q, and y into unnatural 
shapes. Almost all modern dot­
matrix printers use a nine-pin in-line 
array and form characters from a 
minimum 7 by 9 matrix. This pro­
duces true descenders and a closer 
approximaticm of traditional charac­
ters. Print quality is improved by the 
denser pattern of dots whose in­
dividual boundaries are less visible 
than those from a 5 by 7 matrix. 

The introduction of nine-pin in-line 
arrays has been a major improvement 
in dot-matrix printers and has result­
ed in new capabilities that have great­
ly expanded their flexibility. For in­
stance, selecting an appropriate pat­
tem1in conjunction with appropriate 
horizontal stepping, it is now possi­
ble to have compressed or emphap 
sized boldface and double-width 
characters. In the emphasized mode, 
a printer moves in smaller steps, 
forming characters out of a horizon­
tally denser matrix (e.g., 18 by 9). In 
order to achieve even better print 
quality and compete with the more 
expensive and slower fully formed 
character printers, several modem 
dot-matrix printers aJso use a double­
pass approach or adopt speciaJ print­
heads with nine ot eighteen "stag­
gered" pins. 

The double-pass approach prints a 
line in a first pass anc.l, after a tiny 
vertical shift, reprints the same 
characters over the same line. This 
technique provides a near-letter­
quality output at the expense of per­
formance. Double-pass printing 
means at least half-speed printing, an 
often acceptable compro;mise when 
the basic printing speed is 100 cps 
(characters per second) or more, as in 
almost every modern dot-matrix 
printer. Some units also offer a sort 
of combination of emphasized and 
double-pass modes that provides a 
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''correspondence." quality in which 
characters are formed from an 18 by 
18 or larger matrix. 

To achieve both correspondence 
quality and high speed, some dot­
matri.x printers employ printheads 
with staggered pins capable of print­
ing overlapping dots. The final effect 
is similar to that achieved with a dou­
ble pass but without any perfor­
mance penaJty. 

Although 9-pin staggered heads 
have been adopted by some printer 
.manufacturers, better results often 
are obtained with 18-pin staggered 
heads . These include two 9-pin 
arrays located side by side with a 
half-dot vertical shift. With the e 
heads, the second array's pins hit ex­
actly in the boundary position of the 
first array's pins. B sides providing 
correspondence-quality capabilities 
at full speed, 18-pin staggered heads 
offer an even higher fleXIbility in the 
patterns used for characters. 

This brief discussion on the dif­
ferent printheads shows that a com­
parison among printers based e ­
elusively on speed has limited mean­
ing. To have a more accurate picture 
of a particular printer's true capabil­
ities, it is necessary to take into con­
sideration some elements of quality. 
Because a low-quality seven-pin 
printer has the same speed as a near­
letter-quality 1.8-pin St'aggered unit 
doesn't mean that the two printers 
are comparable from a user's point of 
view. The first unit might be used 
onJy for rough-draft prjntouts and 
the second might be used for busi­
ness correspondence, two activities 
with very different values for the 
user. 

1n designing these benchmatks, l 
have tried to account for this inequal­
ity by including tests for correspon­
dence printouts. You hould put 
equal care into evaluating the results. 
Remember that any benchmark, no 
matter how well designed, is only an 
approximate quantitative comparison 
that does not take into account very 
important subjective elements that 
can be of much greater importance. 
Furthermore, even the quantitative 
results are only an approximation, 
with several limits imposed by some 
technological restraints. 

Ibr :instance, I had to face the prob­
lem of printers' buffers. Modem 
printers have an internal buffer that 
accepts a certain amount of data from 
the system at hjgh speed, enabling 
functions such as bidirectionaJ and 
double-pass printing. 

A 128-charactet buffer may be 
enough for these functions, but 
several printers offer buffers as large 
as 48K bytes. Such buffers let a 
printer store. an entire document in 
its memory. leaving the system free 
to start a new job while the. printer 
outputs the previous document from 
its own memory. From the system's 
point of view, the printer has done it:s 
work once it has acquired the whole 
document in its memory. Ifyou wtite 
a benchmatking program using the. 
system's clock, the result for a 48K­
byte buffered printer might be 
astonishing (something in the order 
of thousands of characters per ec­
ond). 

Without underestimating the im­
portance of huge printer buffers, r 
have decided to base my measure­
ments on "physical" printing times 
rather than on "logicaJ" printing 
times, Such a choice might obviously 
underrate the real operating perform­
ance of a highly buffered printer but 
is a necessary step in a realistic 
printer benchmark. After all, several 
operating systems offer spooling cap­
abilities that provide an almost zero 
logical printing time, but this doesn't 
mean that usei:s have no interest in 
physical printing time. 

Another major problem I had to 
face in these benchmarks is the soft­
ware support for each printer's con­
trol codes. Activating an advanced 
functionaJity in a modem printer re­
quires the transmission of one or 
more control code to tell the printer's 
controller that a certain operating 
mode is to be used. Control codes are 
needed for underlining, for italics, 
and for each 0£ the printing modes 
selectable (emphasized, double-pass, 
enlarged, compressed, etc.). 

Unfortunately, no standard has yet 
emerged in the chaotic area of dot­
matrix printei: controllers; each 
manufacturer uses different codes. 
With IBM's recent support of certain 
control codes, a tentative de facto 
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standard appeared to be emerging, 
but the industry is still plagued by 
control-code incompatibilities. From 
a user's standpoint, this means that 
a certain software package fulJy sup­
ports some printers and offers only 
basic functions on other printers. A 
word-processing· program, for exam­
ple, might take advantage of the im­
mediate underlining capabilities of a 
popular printer (such as the Epson) 
and might not take advantage of a 
similar capability in a different 
printer becau~e its control codes are 
incompabble. On the first printe~ an 
underlined line then might be print­
ed at full speed; on the second 
printer, it might require a continuous 
output of a character and subsequent 
over-strike with the underline 
character. If benchmarked in such an 
environment, the second printer 
might very well show a comparative­
ly poor performance even though its 
intrinsic capabilities are equal to the 
first one's. 

ln the absence of a clear industry 
standard, I didn't want to penalize 
any printer manufacturer choosing a 
specific set of control codes, so these 
benchmarks had to be executable 
with any unit1 no matter how exotic 
its control codes. As a direct conse­
quence of this choice, I had to give 
up my origina] idea of using a 
popular word processor and a pop~ 
ular spreadsheet for some of the 
tests. Depending on the program 
chosen, some printers would have 
been directly supported and others 
would not, which is an unjust and 
discriminatory approach to bench­
marking. Word-processing and 
spreadsheet printout simulations 
therefore have been conducted direct­
ly with some simple BASIC programs 
that set t11e appropriate control 
characters and then print a series of 
lines of text. 

Thanks to the nature of dot-matrix 
printing, there is no difference in 
printing one certain sequence of 
characters and then a different se­
quence of other characters. This fact 
lets us use strings of reguJar charac­
ters without having to select a se­
quence in which the frequency of 
each different character approximates 
i. s frequency in typkal English. Th.is 
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is the main issue in benchmarking 
f1.Jlly formed character printers. In 
these benchmarks I have chosen the 
character A, but any other letter will 
provide similar results. 

ln designing the following 14 
benchmarks, I have tried to utilize the 
fundamental capabilities of today's 
dot-matrix printers to evaluate their 
performance. The advertised printing 
speeds are generally higher than the 
measured ones. This depends on the 
different benchmarking procedures 
used. Manufacturer measure their 
units' performances at full speed, 
without taking into a~ount accelera­
tions and decelerations <1t the begin­
ning and end of a line. l have viewed 
performances from the user's per­
spective, which means that accelera­
tions, decelerations, and even car­
riage returns and linefeeds have to be 
considered for a more realistic esti­
mate of a printer's performance. 

Bench 1 
The first test, which stresses the ac­

celeration/deceleration and linefeed 
capabilities of a printer, is the output 
of a single character at the beginning 
of a line and the repetition of the pro­
cess on new lines SO'times. Almost 
all units, even if intelligent and 
capable of printing in a bidirectional, 
aptimized way, struggle pretly hard 
in order to minimize the delays con­
nected wjth the repetitive starts, 
stops, and linefeeds of this test. Thi 
obviously is unfair when measuring 
performance in terms of the rate of 
characters per second . Nevertheless, 
this test shows immediately some 
sharp behavioral differences among 
apparently similar printers and can 
be usefuJ as a first element of com­
parison. 

Bench 2 
Extending the Bench 1 test, [ print 

a string of 1D consecutive As at the 
beginning of a line and repeat the 
process for 50 lines. In some printers, 
the time required to complete this 
test i ju ta little longer than the time 
for Bench 1. This shows clearly that, 
for short lines, the ove.rnead induced 
by accelerations, deceleratfons, and 
linefeeds is much more important 
than the theoretical printing speed. 

Bench 3 
A a further extension of the 

previous tests, I print a string of 20 
As at the beginning of a line and 
repeat the process for 50 lines. This 
test, besides providing a logical con­
tinuity with the two previous ones, 
is useful in estimating through put in 
applications such as label-printing 
with a single-label horizontal format. 
'BASIC-language listings with short 
lines are also approximated by this 
test. As the printers work at full 
speed in the middle of the string1 the 
cps rating improves, although jt is 
still far from the 110£fidal'1 rates . · 

Comparing the times for Bench 2 
and Bench 3, it's interesHng to note 
that the additional 500 characters in­
volved in the second test require only 
a few additional second to be 
ptinted. Dividing 500 by the result of 
the subtraction between Bench 3's 
and Bench 2's times, you can obtain 
a first estimate of the "full-speed" 
theoretical performance of a printer. 
In general, this speed is at least equal 
to the advertised one, which means 
that the manufacturers a.re not 
"cheating:' As Ihave already said, the 
companies are simply measuring the 
printing speed in a theoretical way. 

Bench 4 
rprint a strlng of 40 As and repeat 

the process the usual 50 times. This 
text can be used as an approximation 
for a typicaJ listing. Again, increasing 
the number of printed characters per 
line, the measured performance 
shows a significant improvement, 
sometimes reaching 70 percent of the 
advertised speed. 

Bench 5 
By printing a string of 60 As 50 

times on consecutive lines, T am able 
to approximate a general text print­
out. The measured performance 
shows a further increase, with some 
printers hitting 75 to 80 percent of the 
rated speed. 

Bench 6 
Going to 80 characters per line, the 

maximum line length for the most 
popular dot-matrix printers (operat­
ing at the standard 10 pitch), I print 



Accounting

software 


so perfect 

you'llwant to 


change it 

immediately. 


Ifs perfect because you can accounts payable and receiv­ Language so you can modify 
change it. able, payroll, inventory control the program to take into account 

Which is one thing you can't and order entry. your needs. 
do with canned account- .----------------------. You can change it 
ing programs. Instead, Canned AccoWlting vs . The Sensible Solution to use your business 

' k d · The Typiclll Sensible formsa.ndchecks. Work 
book.keeping their way. Package Management 
you re stuc omg Aocountmg Solution 

in your company's com­
Well, rather than let Can lhe program be changed mission rates. Addto suit special needs? No Yes 

your accounting soft- Can you use your business's space for your product 
· existing forms? No Yes codes. Or do just about 
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50 lines of As. Several printers per­
form at BO to 85 percent of the official 
speed, which, after all, is not too bad 
when you consider that it includes all 
the necessary starts, stops, and line­
feeds. Some printers, though, run at 
a lower performance ratio, often be­
cause their paper-advance motor is 
not very fast or because they do not 
provide bidirectional printing. 

By comparing the times for Bench 
6 and Bench 3 it's possible to get a 
better estimate of the abstract "full 
speed" of each unit. This is obtained 
by dividing 3000 (the number of 
additional characters) by the result of 
the subtraction between the times of 

Bench 6 and Bench 3. As can be seen 
in table 1, this abstract "full speed" 
is in most cases even higher than the 
one claimed by the manufacturers. 

Bench 7 
After testing the straight printing 

speed with different length lines, it's 
.interesting to see what happens 
when a printer operates on format­
ted text, such as the output of a 
word-processing program. To emu­
late this environment, I print 50 times 
a string composed of 10 blanks fol­
lowed by 60 As. In this way, I can ap­
proximate typical letter text with two 
10-charactel'. margins on both sides. 

A Guide to Tables 1 and 4 
The numbers in parentheses beneath the printer model numbers indicate the 

advertised printing speed in characters per second (cps). The numbers in the shaded 
columns are the times (minutes:seconds) if took the printers to complete specific 
lests. The numbers in the adjacent, unshaded columns are the approximate prin.t­
ing speeds in characters per second for each test. 

Intelligent printers, with logic­
seeking and look-ahead capabilities, 
can analyze a buffer's content and op­
timize the printing path by skipping 
the leading blanks. Less intelligent 
units can't do so and will "print" 10 
consecutive spaces at the beginning 
of each line, using a significant (10 to 
15 percent) overhead. 

As shown in table 1, some intelli­
gent units print the 70-ch.aracter 
strings (with 10 leading spaces) of 
this Bench 7 in the same amount of 
time required to print the 60-charac­
ter strings of Bench 5. This confirms 
that those units recognize leading 
spaces and optimize their printing 
paths accordingly. 

Bench 8 
Stressing even more the logic­

seeking capabilities of modem dot­
matrix printers, I have designed a 
benchmark in which a short string of 

Epson MX·80 Epson RX-BO Epson FX-80 Dlablo 11 Okidat.a 82A Okldata 92 IDS 480 Gemini 10X 
(BO) (100) (1 60) (100) (120) (160) (110) (120) 

Bench 1-Print OO:i8 2.8 00:17 2.9 00:13 3.B 00!08 6.2 00:11 4.5 00:16 3.1 00:12 4.2 00:13 3.8 
A on 50 con­
secutlve lines 

Bench 2­ 00;23 21 .8 00;22 22,7 00:16 31 .2 00;13 38,4 00:12 4U 00:12 41.7 00:16 31 .2 OO:i7 29.4 
Print a string of 
10Ason50 
Hnes 

Bench 3­ 00!30 33.3 00:27 37.0 00:21 47.6 00:18 55.6 00:16 62.S 00:15 66.7 00.:20 50.0 00:22 45.5 
Print a string of 
20 As on SO 
lines 

Bench 4­
Print a string ol 

00:43 46,6 00:39 51 .3 00:29 69.0 00:29 69.0 00:24 83.3 00:21 95.2 00:30 66.7 00;33 60.6 

40 As on 50 
tines 

Bench 5­ 00:55 54,5 00:51 58.8 OQ;37 81.1 00:40 75.0 00:32 93,8 00:28 107.1 00:39 76.9 00:42 71.4 
Print a string of 
60 As on 50 
lines 

Bench 6­ 01 :08 58.8 00:62. 64.5 00:45 88.9 00:51 78.4 00:40 100.0 00!36 111 .1 00:48 83.3 00:52 76.9 
Print a string o 
80 As on SO 
lines 

Bench 7­ 00:55 63.6 00:51 68.6 00:37 94.6 00!41 85.4 00;32 109.4 00:28 125 00:39 89.7 00:43 81A 
Print a siring of 
1o spaces and 
60 As on 50 
lines 

Table 1: The resulls of n1rming the 14 benchmarks fot dot-matrix printers 011 eight members of the dot-matrix femily. 
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characters (ID As) appears in different 
positions on five c-0nsecutive lines. In 
the first line, the string is printed in 
positions 6-15; in the second, in posi­
tions 16-25; this continues until the 
fifth line, in which the string is 
printed in positions 46-55. In each 
line, leading and trailing spaces fill 
the "free" areas horn positions 1-60. 
A loop repeats this sequence 10 
times. 

A clever unit will print the first 
string, stopping at position 15, per­
form a linefeed, and continue print­
ing the second string from positions 
16-25. The printer will then perform 
a new linefeed and start printing the 
third string from position 26. A simi­
lar technique will be used for the 
fourth and fifth lines. A not-so-intel­
ligent unit, not recogruzing the op­
timized ''stair-step" pattern, will in­
stead print some of the blanks. A 
printer without any logic-seeking 

capability will print all leading and 
trailing blanks, with an execution 
time similar to that of "Bench 5. 

Bench 9 
Another interesting printing exam­

ple is the simulation of a typical 
spreadsheet output with a regular 
table of numbers evenly spaced in 
rows and columns. Th evaluate the 
printers' behavior in such a case, the 
benchmark prints a string with an 
alternate sequence of five spaces and 
five ls 50 times. Thjs process prints 
a table of 50 rows and 10 columns, 
each column being 10 characters wide 
and composed of a five-digit right­
aligned number (lllll) preceded by 
five spaces. Intelligent printers with 
good look-ahead capabilities will 
recognize each five-space sequence 
and will skip at high speed to the 
nearest digit. Intelligent printers 
without this capability will optimize 

their path more simply, avoiding the 
first five spaces of each row. Less in­
telligent units will print each line just 
as if it were a reguJar BO-character 
sequence. 

Bench 10 
All the benchmarks described in 

the preceding pages were conceived 
for the basic operating mode of 10 
characters per inch (cpi) with the 
standard character set. So far, no 
compressed, double-width, empha­
sized, or double-pass operating 
modes have been considered in the 
benchmarks. Because they are rele­
vant to some users, I have included 
five additional benchmarks dealing 
with these advanced capabilities. 
Although the modes tested are fair­
ly common, some printers don't sup­
port them. For these units, the table 
of results indicates NIA (not avail­
able). In this test, after setting the 

Tat continued on page 203 

Bench 8­ 00:32 93.8 00:32 93.7 00:31 96.8 00:21 142.B 00:26 115.4 00:18 166.7 00:32 93.7 00:36 83.3 
Print 10 times 5 
strings ol 50 
spaces and 10 
As with diflerenl 
displacemenl 

Bench 9­ 01:05 61 .5 00!60 66.7 00:43 93.0 00:53 75.5 00:39 102.6 00;35 114.3 00;46 87.0 00:51 78.4 
Print a string of 
8 alternate 
groups of 5 
spaces and 5 1s 
on SO Unes 

Bench 10­ 01 :36 31 .2 01 :30 33.3 01 :01 49 .2 NIA NIA NIA N/A 01 :09 43.5 
Same as Bench 
5 but with em­
phasized mode, 
i.e .. 18 by 9 
matrix 

Bench 11­ 02:33 19.6 02:04 24.2 01 :47 28.0 NIA NIA 01 :13 41.1 NIA 01 :44 28.8 
Same as Bench 
5 but in double-
pass mode. i.e., 
9 by 18 matrix 

Bench 12­ 03:53 12.9 03:28 14.4 02:36 19.2 02:35 19.4 NIA 01 :52 26,B 00:52 57.7 02~36 19.2 
Same as Bench 
5 but in cor· 
respondence 
mode 

Bench 13­ o-1 :04 46.9 01 :01 49.2 00:44 68.2 00:41 73.2 00:32 93.B 00:29 103.4 00:39 76.9 00:48 62,5 
Same as Bench 
5 but in com· 
pressed mode 

Bench 14- 01 :07 29.9 01:02 32.3 00:41 48.8 00:50 40.0 00:41 73.2 00:37 54.1 00:49 40.8 00:57 35.1 
Same as Bench 
4 bu! in double-
width mode 
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Listing 1: Dot-matrix printer benchmarks 1 through 9 in BASIC. The text discusses benchmarks 10 through 14, which use benchmarks 
4 and 5 in emphasized, double-pass, correspondence-quality, compressed, and double-width modes. Results of these benchmarks ori three 
typical dot-matrix printers are shm1m in table 1. 

10 FOR I=l TO 50 
20 LF'R I NT "A" 
30 NEXT I 

10 FOR I=1 TD 50 
20 LPRINT "AAAAAAAAAA" 
30 NEXT I 

10 FOR I=l TO 50 
20 LPRINT ''AAAAAAAAAAAAAAAAAAAA 11 

30 NEXT I 

10 FOR I=1 10 50 
20 LPRINT "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" 
30 NEXT I 

10 FDR 1~1 TD 50 
20 LF'R I NT "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" 
30 NEXT I 

10 FOR 1==1 TD 50 
20 LPRINT 11 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAA" 
:::;.o NEXT I 

10 FDR 1=1 TD 50 
20 LPRINT '' AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAA '' 
30 NEXT I 

10 FOR I=l TO 10 
II20 LF'RINT" AAAAAAAAAA 
II30 LPRINT" AAAAAAAAAA 


40 LPRINT 11 AAAAAAAAAA " 
,,50 LPRINT' ' AAAAAAAAAA 
60 LPRINT" AAAAAAAAAA " 
70 NEXT I 

10 FOR I=l TO 50 
20 LF'RINT" 11111 11111 11111 11111 11111 111 11 

11111 11111 " 
30 NEXT I 
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With FingerPrint;M 
you've got Apple in the palm of your hand. 

FingerPrint functions as the ' Print Screen Key" your Apple doesn't 
have. But that's only the beginning. FingerPrint is more than just a parallel 
printer interface card. A touch of its button puts any program on hold, so you can 

make hard copies of any graphics or text. And do things Apple never 
imagined. 

FingerPrint consists of the printer interlace card con­
nected to a touch-sensitive button that adheres to 

your keyboard. It also comes with a free printer 
cable and a disk loaded with programs. 

We made FingerPrint smart. You can make 
it even smarter. The built-in 2K ROM provides 

functions like Print Screen, Program Pause, Graphic Dump, Jump to 
Keyboard or Monitor for De-bugging and more. With 2K of user 
RAM, you can invent new functions such as Keyword Search and 
Replace or special tasks only you cou ld dream up. 

FingerPrint works with any parallel printer made. And it 
can be programmed to interface with new printers as they come 
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Get the most out of your Apple II, Apple II+ or Apple lie. 
Order FingerPrint today. Or visit your nearest dealer for a test fl ighl. 

Thirdware has a whole family of innovative computer prod­
ucts. Including a multiple-printer parallel interface , slim-line disk 
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Text co11 ti1111ed from page 199: 

printer into emphasized mode, I 
printed a string of 60 As on 50 con­
secutive lines, as in Bench 5. 

In emphasized mode, the print­
head moves in smaller steps, forming 
a character from a horizontally 
denser matrix. This produces a 
better-quality printout but at the ex­
pense of speed, as is clearly indicated 
by the results. This benchmark, 
when compared to the similarly 
structured benchmarks that follow 
for fully formed character printers, 
gives you a good idea of the com­
parative performance of a dot-matrix 
printer operating in "quality" mode 
and a fully formed character printer 
operating in its native high-quality 
mode. 

Bench 11 
A popular approach used by dot­

matrix printers in order to obtain a 
better output quality is to print a line 
and, after a very small vertical shift, 
reprint the same characters on top of 
it. In this way, characters are printed 
from a denser matrix, which provides 
a better quality. In order to test the 
performance penalty caused by this 
operating mode, after setting it, I 
once more printed a string of 60 As 
on 50 consecutive lines. The bench­
mark's results show clearly that the 
throughput is, in general, a little less 
than half the standard one. 

Bench 12 
Some printers let the user select an 

operating mode in which empha­
sized and double-pass modes are 
combined to obtain an even denser 
dot matrix and, consequently, a bet­
ter correspondence quality. After this 
mode is set, this benchmark prints 
the usual string of 60 As on 50 con­
secutive lines. Suffering &om a dou­
ble overhead, the printers that use 
this sophisticated operating mode 
often perform slowly but sometimes 
compensate with outstanding print 
quality. 

Bench 13 

mode but shouldn't generate any ad­
ditional overhead. Bench 13, based 
on the traditional string of 60 As 
printed on 50 consecutive lines, con­
firms that the printing time in com­
pressed mode is often roughly equiv­
alent to the printing time in standard 
mode. 

Bench 14 
In order to test the double-width 

mode, I first activated it with the ap­
propriate control codes and then 
printed a string of 40 As on 50 con­
secutive lines, just as I did in Bench 
4. As standard double-width charac­
ters use a horizontally expanded 
matrix (double the standard one), 40 
characters cover the entire 8-inch 
width of the standard European 
paper. The benchmark's results 
demonstrate that, as expected, the 
printers' performance is almost hall 
the basic one, estimated by Bench 4. 

Other Considerations 
Although I have examined and 

tested several printing possibilities, I 

haven't covered the broad spectrum 
of possible applications and operat­
ing modes of a modern printer. 

Some modes (such as underlining, 
italics, slanted, etc.) haven't been con­
sidered because, generally, they do 
not involve a performance degrada­
tion of a printer. Their expected per­
formance should be similar to the 
performance measured for the stan­
dard operating mode. 

Some modes, obtainable through a 
combination of basic operating 
modes (such as double-width com­
pressed} offer performances that can 
be estimated by joining the bench­
marks' results for their basic 
elements. Other modes, such as 
high-resolution graphics, have not 
been considered because only a few 
of today's printers provide good 
graphics support as standard. Those 
that do show a large resolution 
variability that might have penalized 
the units with densest dot resolution . 
Today, quality rather than quantity is 
the most relevant factor in graphics 
printing. This is probably also true 

Graphics? 

D 
with one key . .. 

• Draw Circles • Squares 

Epson QX-10™? 

• Lines • Axis. etc. 
also zoom ing and pan ning, multiple screens, 

animation and much more . . . 
Q Plotter also turns your Mbasic into a high powered 

graphics basic. 
introductory price $175.00 

To order call toll -free 1-800-824-7888 Operator 409 

For techn ical Informa tion or dealer nearest you 


Call (602) 747-0005 or Telex 7092 34 

Most printers offer a compressed 

operating mode that fits 132 charac­
ters in an 8-inch line. This operating 
mode sacrifices part of the quality 
available in the standard printing 

, Metro Software Inc. 
2509 N. Campbell Ave., Sulte 214, Dept. J., Tucson , Arizona 85719 
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for correspondence printing and for 
several basic printing applications. 
Benchmarking, then, is only a way to 
acquire more information, not to 
make direct decisions based on quan­
titative estimates. 

Fully Formed Character Printers 
Tu analyze fully formed character 

printers, I have to take into account 
several new factors. These factors are 
not reli:!vant to benchmarking dot­
matrix units but are very important 
in evaluating the expected through­
put of this group of printers. 

Nowadays, the most popular type 
of printe:r with fully formed charac­
ters is the so-called daisywheel 
printer. This technology is based 
upon a printhead mechanism in 
which a small hammer hits a specific 
petaJ of a daisywheet. Each one of a 
typical daisywheel's 96 petals carries 
a solid font representation of a dif­
ferent character. The character's im­
age .is transferred onto the paper after 
the petal is hit by the hammer, push­
ing the character outline against the 
inked ribbon and onto the paper. 

When a character is to be printed, the 
daisywheel must be rotated so that 
the corresponding petal is positioned 
in front of the hammer. Only at this 
point can the hammer hit the petal . 

Rotation of the daisywheel requires 
a certain amount of time, correlated 
with the necessary angle of the rota­
tion. When printing a sequence of 
the same character (e.g., a sequence 
of zeros), after an initiaJ setting no 
additiona1 rotational time is needed. 
ln this case, the printer simply moves 
the printhead one position horizon­
tally and prints the character without 
having to wait for any daisywheel 
rotation. When printing a sequence 
of different characters, the printer has 
to wait for the po itioning of the ap­
propriate petal i:o front of the. ham­
mer, an activity that is responsible for 
the slower peed of daisywheel 
printers. 

The need to rotate a mechanical 
printing element in order to select the 
character to be printed is common to 
all the fully formed character printers 
based on different technologies. 
The e include riginal teleprinter-

type units, the "ball" printers (IBM 
Selectric types), and the "artichoke" 
units, like the NEC Spinwrlter. Given 
the existence and importance of this 
''rotatio.nal delay" in all the different 
types of solid-font printers, the appli­
cation of benclunark patterns origi­
nal1y developed for matrix printers 
makes very little sense. Not even an 
unscrupulous manufacturer of fully 
formed character printers dares to 
rate the speed of its units on the ha · 
of repetitive, single-character bench­
marks that would dramatically mis­
represent their throughput. 

Any benchmark of a fully formed 
character printer has to take into ac­
count a pattern of different charac­
ters, conceived, if possible, in such a 
way as to be a good approx:imati n 
of the real operating environment of 
the user. Unfortunately, the defini· 
tion of such a benchmark is not a 
trivial task. An elementary approach 
might be to print the whole charac­
ter set on the dai ywheel in order to 
exercise all the different rotations, Of 
course, the ordering of the characters 
in the sequence would deeply influ~ 
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ence the results. To make the test a 
little more realistic, you might print 
the characters in a sequence created 
by a random-number generator with 
equal probability of occurrence for 
each character. Oaude Shannon, 
called the father of information 
science, has termed this approach 
zero-order approximation. In The 
Matlmnatical TheonJ of Communication, 
written with Warren Weaver and first 
published in 1949, Shannon used the 
problem of approximating English as 
an example in his analysis of discrete, 
noiseless systems. 

The problem of optimizing tele­
graphic transmissions brought Shan­
non to the more general analysis of 
statistical properties of English, with 
re ult of great relevance to fully 
formed character printers. 

In telegraphy, as weU as in printing, 
the messages to be transmitted or 
printed consist of sequences of char­
acters. As Shannon notes, "These se­
quences are not completely random. 
In general they form sentences and 
have the statistical structure of, say, 
English. The letter e occurs more fre­
quently than q and the sequence th 
more frequently than xp, etc:' The 
statistical structure of text has been 
used to optimize transmission; short 
ymbols replace frequently occurring 

lett.ers (the letter e is a single dot), and 
longer ones replace infrequently oc­
curring letters (q, x, and z are 
represented by longer sequences of 
dots and dashes). 

Similar knowledge of the statistical 
properties of English text has been 
used with fully formed character 
printers to optimize the rotational 
delays of daisywheels and other units 
with rotating printheads. Because the 
character e is used most frequently in 
English (after the "space"), it has 
been placed in a position to result in, 
on the average, the lowest rotational 
delay. All other characters have been 
arranged according to their frequen­
cy of use, with a few exceptions re­
lated to some physical restraints of 
the daisywheel. (It is sometimes dif­
ficult to fit big characters in adjacent 
petals without potential mechanical 
interference.) 

With all this in mind, it is apparent 
that a more realistic test than the 
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zero-order approximation must take 
into consideration the relative fre­
quency of each character in the 
English language. ln the first-order 
approximation of English, each 
character has its own probability of 
occurrence according to the statistical 
analysis of average English text The 
random-text generator that creates 
the benchmark sample to be printed 
takes into account these different pro­
babilities. With this approach, the 
benchmark becomes more realistic 
and, if the probabilities are really 
representative of average English text, 
the benchmark can approximate the 
real performance of the fully formed 
character printer being tested. 

Not satisfied with the first-order 
approximation obtained with in­
dependent characters "weighted'' 
with frequencies of appearance in 
English text, Shannon decided to 
study a second-order approximation 
that considers the probabilities of e­
quences of two letters (digrams). 
From statistical studies of the lan­
guage, it is known that the digrams 
jb or jc never occur in English and 
that th and eel occur very frequently; 
it is possible to achieve a better 
statistical approximation, along with 
a potentially better optimization. 

In the second-order approximation 
of English, the random-text generator 
considers not only the different fre­
quencies of each character but aJso 
the probabilities of a character follow­
ing the preceding one. The bench­
mark text will have a digram structure 
the same as in English and will be an 
even better approximation of real 
text. In the case of my benchmark, 
the second-order approximation 
reflects the correct character se­
quences of the English language and 
eliminates unrealistic sequences such 
as jb, jc, and the many others that can 
be generated by the first-order ap­
proximation random-text generator. 

Of course, a similar approach to the 
one followed for the second-order ap­
proximation can be adopted for a 
third-order approximation, based 
upon the frequency of three-charac­
ter sequences (trigrams). Fourth­
order approximations can be ob­
tained for four-character sequences 
and so on for fifth- , sixth- , and, gen­

erally, nth-order approximations. In 
practice, rughly accurate appr xima­
tion results are almost impossible to 
obtain due to the exponential growth 
of the frequency matrixes. A fourth­
order correlation matrix for a 96-cliar­
acter set would include 964 

(84,934,656) elements, each a floating­
point number indicating the frequen­
cy of a certain tetragram. Obviously, 
then, even a large number-crunching 
upercomputer could have trouble 

with such a huge matrix. Moreov r, 
for the purpose of this article, the im­
provement in the benchmark' ap­
proximation of reality obtained by go­
ing t third- and fourth-order approx­
imation would be only minimal. 
After all, the main concern here is the 
rotational delay from one character to 
the following one wh.i]e maintaining 
correct frequencies of character oc­
currence and correct two-character 
sequences. 

Rather than face the huge complex­
ities of fourth-order approximations, 
Shannon decided to adopt a different 
approach, leaving the character level 
and passing to the word lev I. ln­
tead of approximating an English 

text with random sequences of char­
acters, he decided to make an ap­
proximation with random sequences 
of English words. Again, you can 
follow a zero-order approximation 
approach by choosing random words 
from a dictionary as if their fre­
quencies were equal. A better ap­
proach, though, i a firs t-order word 
approximation, in which w rds ar 
weighed by the random-text genera­
tor according to their frequency of oc­
currence in average English. An even 
better approach is a second-order 
word approximation that takes into 
account the word frequency and the 
probability of a word to follow 
another word. 

As an example of thi second-order 
approach, Shannon supplies the fol­
lowing nonsense sentence: The head 
and in frontal attack on an English 
writer that the character of this point 
is therefore another method for the 
letters that the time of whoever told 
the problem for an unexpected . 

This sentence, which Shannon 
uses as an example of stati tical ap­
proximation to ordinary English text. 



(la) 

The head and in frontal attack on an english writer that the character of this 
point is therefore another rrethod for the letters that the time of who ever told 
the problem for an l.lnexpected. The head and in frontal attack on an english writer 
that the character of this point is therefore another method for the letters that 
the titre of who ever told the problem for an unexpected. The head and in frontal 
attack on an english writer that the character of this point is therefore another 
method for the l etters that the time of who ever told the problem for an unexpected. 

(lb) 

The head and in frontal attack on an english wr:i ter that the 
character of this point is therefore another method for the 
letters that the time of who ever told the problem for an u 

nexpected. The head and in frontal attack on an english writ 
er that the character of this point is therefore another rret 
hod for tbe letters that the time of who ever told the probl 
em for an unexpected. The head and in frontal attack on an e 
ngl ish writer that the character of this point is therefore 
another rrethod for the letters that the time of who ever tol 
d the problem for an unexpected. 

Figure 1: T1ze Sl1mman lest (573 characters) nt ri width of 80 c/Jamclers iri 1a nnd 60 c11mruters ir1 lb. 

has been adopted by almost all man­
ufacture.rs of fully formed character 
printers for evaluating the perform­
ance of products. Thus, the univer­
sally adopted Shannon test for mea­
suring the expected performance of 
a fully formed character printer is not 
a test purposefully designed for 
benchmarking. It is only an adopted 
test, derived from an example in 
Shannon's book. When Shannon 
wrote his book, he had no intention 
of specifying a printer benchmark for 
1980s fully formed character printers. 

The main problems with the so­
called Sharman average-English test 
are the incorrect statistical .frequen­
cies of characters with respect to 

average American-English text, and 
the use of a limited subset of charac­
ters. How much this distorts the eval­
uation of a fully formed character 
printer's benchmark is hard to say, 
but it is obvious that the Shannon 
test is not at all the best possible 
benchmark for this type of printer. 

Before trying to define a better 
benchmark1 however, it's interesting 
to analyze in more detail the two 
main limits of the Shannon test. To 
do so, I considered the version of the 
test used by Diahlo Systems Inc. (see 
figure 1). By counting the occurrence 
of each alphabetical character (plus 
"space") in Shannon's test, 1obtained 
the data shown in table 2, column 3. 
This frequency data then can be com­

pared with several other frequency 
data computed by linguistic and be­
havioral researchers. 

Among the many efforts to estab­
lish a "definitive11 frequency count for 
words and characters in English, the 
most comprehensive work is the re­

search done at Brown University and 
published in 1967 by H . Kucera and 
W. H. Francis, Computational Analysis. 
of Present-Day American English . A 
huge amount of English text (approx­
imately 1 million words) from a large 
variety of -authors and sources 

American First-Order Fourth-Order 
ASCII Shannon English English Shakespeare 

Character Number Test Average Test Test 

space 32 18.421 17.241 16.500 18.205 
a 97 6.316 6 .300 5.700 7.712 
b 98 0.526 1.279 1.600 2.023 
c 99 2.105 2.574 1.600 1.517 
d 100 2.632 3.274 4.300 3.793 
e 101 12.105 10.444 9.300 9 .482 
r 102 3.158 1.939 2.000 2 .528 
g 103 0.526 1.618 1.700 1.264 

104 7.895 4 .560 5.000 3.666 
~ 105 3.684 6 .079 6.600 4.425 

106 0.000 0 ,132 0.200 0.253 l 
I< 107 0.526 0.540 0.700 0.759 
I 108 2.632 3.404 3.900 3.413 
m 109 1.579 2.108 1.900 4.425 
n 110 5.263 5.889 5.500 5.057 
0 111 6.842 6.331 7-200 6.700 
p 112 1.579 1.682 l.600 1.138 
q 113 0.000 0.089 0.100 0.000 
r 11~ 6.842 5.097 4.500 4.172 
s 115 2.105 5.380 5.900 6 .068 
r 116 12.631 7.725 8.600 6.827 
u 117 0.526 2.256 1,600 3,287 
v 118 0.526 0.827 0.800 0.506 
w 119 1.053 1.565 0.900 1.138 
)( 120 0 .526 0.163 0.200 0.126 
y 121 0.000 1.424 1.900 1.517 
z 122 0.000 0,078 o.ooo 0.000 

Table 2: A comparison ofc/wrader frequencies for tile four d4isywheel-printer tests discussed 
in the le.xi . 
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(literature, newspapers, etc.) wa 
analyzed and a frequency count 
made for each of the approximately 
40,000 different words. 

In 1976, R. Solo and J. King, from 
the University of Idaho and the 
University of Chicago., respectively; 
published a character-oriented fre­
quency analysis based on the word 
list of Kucera and Francis. Here's an 
example of the procedure for count­
ing total frequency of characters. The 
word note has a frequency of 127 per 
million. The freque.ncy totals for the 
letters n, o, t, and e are incremented 
by 127. This procedure was used for 
each word on the Kuceta and Francis 
Jist. 

Unfortunately; the analysis by Solo 
and King on character, wgram, and 
trigram frequencies, developed to 
analyze the structure of words, 
doesn't take into account the "space," 
a very important e.lement in a 
printer's benchmark. This unlor­
tunate omission can be corrected in 
the table for character frequencies by 
inserting a mathematically deter­
mined space frequency and by recal­
culating all the other frequencies 
accordingly. 

A couect space frequency for the 
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English language can be computed 
from the same work by Kucera and 
Francis that was used by Solo and 
King for their frequency counts. 
Dfviding the 4,576,585 characters in 
the sample by its 953,456 words re­
sults in an average word length of 4.8 
characters, which can also be used as 
a letter-to-space ratio. Recomputing 
the Solo and King frequencies and 
induwng spaces results in the data 
shown in column 4 of table 2, which 
might be considered the best basic 
frequency count for the purposes f 
thls article. Comparing this data with 
that calculated from the Shannon test 
(see figure 2), it's evident that Shan­
non's sample is not a particuJarly 
good approximation of character fre­
quencies in average English te t . 

Since 1948, when Shannon wrote 
his book, computers have greatly 
simplified the statistical analysis and 
simulation o text, and, taking advan­
tage of such resources, it is certainly 
possible lo define a better bench­
mark. FoUowing the pattern used by 
Shannon, it is possible to construct 
first-, second- , and third-order char­
acter approximations based on the 
work by Solo and King for character, 
digram, and trigram frequencies and 

r s t u " w x y z 

first-order word approximations 
based on the work on word frequen­
cies by Kucera and Francis. 

At this point, with a simple pro­
gram based on a random generator 
that considers the dilierent probabil­
ities of each character, it is possible 
to create a first-order character ap­
proximation of English text to be used 
as an alternative benchmark to Shan­
non's test. The approximate 
1000-character text shown in figure 3 
is the result of such a weighted ran­
dom-text generation and, although it 
is certainly not a piece of fine litera­
ture, it can be used as a fir t alter­
native benchmark. Analyzing its 
character frequencies, reported in col­
umn 5 of table 2 and in figure 4, it is 
apparent that this first-order char­
acter text offers a better approxima­
tion of average English character fre­
quencies than Shannon's test text. 

As previously discussed, second-, 
th ird- , and fourth-order character 
approximations w uld provide an 
even better sample text. Unfortu­
nately, digram and trigram counts 
(tetragrams are not available) from 
Solo and King do not include spaces 
and, in this instance, there is no way 
to recompute relative frequencies as 
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Figure 3: America11 Englisli first-order rondom approxim(ltio11 (1000 c:/lamders) . 

I did for single-character counts. book, Bennet considers the popular 
Thus1 it is not possible to create a idea that enough monkeys, given 
sec nd- or third-order character ap­ en ugh time, could pound away at 
proximation based on their extensive typewriters and eventually reproduce 
work. Other researChers, working on the great works of literature. 
smaller samples, have fortunately Instead of messing with a multi­
considered spaces in their digram, tude of monkeys working at type­
trigram, and (also) tetragram counts writers, Bennet developed a series of 
and have been able to create second- , simulation programs to do the same 
third- , and fourth-order random ap­ job in a much faster and neater way. 
proximations of English text. Among An early program simulated a mon­
these researchers is W. R. Bennet Jr., key working on a traditional type­
whose work at Yale University re­ writer with equal probability for each 
sulted in the 1976 publication of Scien­ character (zero-order approximation). 
tific and Engineering Problem-Solving Of course, even with the fastest com­
with the Computer. In part of this puter, Bennet probilbly wou1d still be 

waiting for a baiely acceptable piece 
of literature r-esulting from th.is 
program . 

A second program introdU! ed a 
virtual typewriter with a different 
probability for each character. For this 
simulation, Bennet used frequencies 
from Act Ill of Shakespeare's Hamlet, 
a 35,224.-character text. Even with this 
approach (as you can imagine look­
ing at our own first-order approxima­
tion text in figure 3), Bennet had lit­
tle hope of obtaining a readable piece 
of literature, Jet alone competing with 
Shakespeare. Using more advanced 
virtual typewriters, capable of pro­
ducing second- , third- , and fourth­
order approximations, Bennet's 
11monkeys" showed significant im­
provements, producing almost intel­
ligible fourth-order te t (90 percent of 
the words appear in an Eng]jsh dic­
tionary) . 

Thanks to Bennet's research, it is 
possible to use a fourth-order ran­
dom (monkey) approximation of 
Shakespeare's Hamlet, which, in 
tum, is a good example (especially in 
literary terms) of English prose. Such 
a simulated text, as published by 
Bennet, is shown in figure 5. Com­
paring this text's frequencies with 
those of Solo and King (see figure 6) 
reveals a closer similarity than in 
Shannon's text or in my own first­
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order approximation. Consequently, 
Tadopted this text as an additional 
benchmark for measuring the perfor­
mance of fully formed character 
printers. 

So far, I have considered only 
lowercase English text with a charac­
tel" set limited to the 26 basic charac­
ters of the alphabet plus the space. 
But almost any actual text includes 
uppercase characters, digits, and 
punctuation marks. Periods, com­
mas, and apostrophes generally have 
a higher frequency than characters 
such as q, j, and x. Moreover, in 
almost aJJ business letters and 
manuals1 for which fully formed 
character printers are primarily used, 
digits have an appreciable frequency 
of appearance. 

Unfortunately, even with severaJ 
visits to computer science, linguistics, 
and English departments at Stanford 
and the University of California at 
Berkeley, I couldn't find a good 
analysis of character frequencies that 
included capital letters, punctuation 
marks, and digits . A long computer­
ized search through the comprehen­
sive Language and Language Be­
havior Abstracts DataBank didn't 
solve the problem either. I also struck 
out with direct inquiries to com­
panies such as Diablo, which prob­
ably has this data but considers it 
pr prietary. 
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Figure 5: Rnirlh-arder approximation (lj S/iakespearis Hnm/el (796 c/mmcters). 

Because I wanted to h ave at least 
one benchmark text with an ex­
tended character et, I decided to cal­
culate my own frequencies through 
a computerized analysis of an English 
text. For a change, I decided not to 
use Shakespeare or other classical 
lite~ature but opted f r a different 
kind of text : the on-line U nix 
manuals. This ch oice means th at the 
sample benchmark I eventually ob­
tained is not an approximation of 
average English but an approxima­
tion of some technical computer 
literature; frequencies are skewed 
due to computer-jargon characters. 
Speaking of Unix, the frequencies of 
slashes and backslashes are much 
higher than in an average English 
text. Neverthele s, because a lot of 

fully formed character printers are 
used to print computer-related 
manuals, reports, and articles, a 
benchmark approximating this en­
vironment ~ght be appropriate and 
interesting. 

In order to build a representative 
frequency table for the potential 256 
ASCII (American National Standard 
Code for Information Interchange) 
characters, I have analyzed (using a 
PDP-11170) a sequence of over 11/2 
million characters from the Unix on ­
line manua1s. The results from this 
analysis are shown in table 31 which 
lists the frequencies for the 96 ASCH 
characters (codes 32 to 127) relevant 
for fully formed character printers. 
These frequencies have been recal­
culated from the raw Unix analysis 
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Character ASCII Number Frequency Approximation Character ASCII Number Frequency Approximation 

space 32 29.694 28.300 p 80 0.313 0 .100 

33 0.011 0.000 Q 81 0.007 0.000 

R 82 0.151 0.200 

# 35 0.016 0 .000 

34 0.104 0 .100 

s 83 0 .448 0 .300 

$ 36 0.019 0 .000 T 84 0.397 1.000 

% 37 0.032 0 .000 u 85 0.156 0100 

& 38 0.007 0 .000 v 86 0 .022 0 .000 

0 .000 39 0.243 0.400 w 87 0.041 

40 0.441 0 .800 x 88 0 .092 0 .000 

y 89 0.055 0.000 

z 90 0.016 0.000 

41 0.445 0.100 

42 0.065 0.100 
[ 91 0.073 0.000 

+ 43 0.026 0 .000 

44 0 .554 0 .800 \ 92 0.017 0 .000 

45 0.463 0.500 I 93 0.072 0.000 

46 0.975 1.300 94 0.008 0 .000 

47 0.463 0.600 95 2.164 2.200 

0 48 0.191 0.200 96 0.126 0 .100 

49 0.490 0.400 a 97 4.350 4.500 

2 50 0.211 0.300 b 98 0.916 0.900 

3 51 0.082 0.000 c 99 2.067 2.200 

d 100 2.238 1.800
4 52 0.069 0.100 

e 101 7.681 9.400
5 53 0.092 0.100 
6 54 0.038 0.000 102 1.587 1.000 
7 55 0.048 0.000 g 103 1.061 1.500 
8 56 0.109 0.100 h 104 2.198 2.000 
9 57 0.027 0.000 105 4.251 4.100 

58 0.073 0.000 106 0.044 0.000 
59 0. 110 0.100 k 107 0.290 0.200 

< 60 0.025 0.000 108 2.589 2.800 
61 0.033 0.000 rn 109 1.817 2.000 

n 110 4.153 4.600 
> 62 0.028 0.000 

0 111 3.935 3 .200? 63 0.014 0 .100 
@ 64 0.006 0 .000 p 112 1.496 2.200 
A 65 0.233 0 .300 q 113 0.071 0 .000 
B 66 0.075 0.000 114 4.006 3 .700 
c 67 0.197 0 .100 s 115 4.057 4.300 
D 68 0.146 0 .100 11 6 5.286 5.700 
E 69 0.315 0 .000 u 117 1.742 ·1.1 00 
F 70 0.080 0 .100 v 118 0.439 0 .300 
G 71 0.061 0 .200 w 119 0.661 0.800 

x 120 0.272 0 .600 H 72 0.046 0.'100 
y 121 0.823 0 .900 I 73 0.452 0 .500 

J 74 0.011 0.000 z 122 0.073 0.100 
K 75 0.023 0.000 { 123 0,009 o.ooo 
L 76 0.127 0.000 I 124 0.024 0 .000 
M n 0.199 0.100 } 125 0.009 0.000 
N 78 0.284 0.100 126 0.009 0 .000 
0 79 0.229 0.100 DEL 127 0.000 0 .000 

Table 3: The fteq 1m1cie.s and approximations of characters in on-line Uni:r manuals. Nearly 1li); megabytes were analyzed to compute 
this extended freqiumcy table that includes numbers, punctuation marks, and other symbols. 
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Figure 7: First-otder Unix on-line manual approximation (1000 characters). 

after removing al1 control character: Solo and King analysis (once the 
and marks below ASCII code 32. hjgher frequency of spaces is ac­

From this new frequency tabJe I im­ counted for . On the whole, the ap­
plemented a random-text generator proximated Unix-English text, which 
to produce a 1000-character bench­ includes digits, punctuation marks, 
mark text that is a first~order approx­ and uppercase characters, is a dif­
imation of the Unix-English language ferent and interesting benchmark, 
in the on-line Unix manuals (see capable of testing the whole rota­
figure 7) . The main distortion of the tional spectrum of a fully formed 
sample is shown by the very high fre­ character printhead. 
quency of spaces, due to the exten­ The final benchmark sample that I 
sive formatting structure used in the felt should be included in this 
manuals. Except for a few special analysis .is a spreadsheet-like output. 
Unix characters, the relative frequen­ As in the benchmark used for matrix 
cies of the other characters are printers, T have used a table of 20 
generally similar to those from the rows of eight numbers each. Each 

row is divided into eight columns of 
10 characters each (including spaces) . 
Each cell of the hypothetical spread­
sheet output includes a randomly 
generated integer number in the 
0-100,000 range. This bench.mark 
gives us a good idea of nurnerica] 
outputperfonnanceandof aprinter's 
space-skipping capabilities. A sample 
run is shown in figure 8. Table 4 
shows the results of running these 
fully fo.rmed character printer bench­
marks on two daisywheel printers. 

Conclusion 
Printer benchmarking fust must be 

divided according to the printing 
technology employed. Then, appro­
priate tests must be developed to 
imulate the activities or which the 

printer was designed. For dot-matrix 
types, printing speed, intelligence, 
and printing modes should be ex­
amined . Character sequence has lit­
t]e or no effect on speed in this type 
of printer. Da:isywheel printers need 
carefully designed benchmarks that 
approximate the occurrence frequen­
cy of native (in this case, English) lan­
guage characters because printwheel 
rotation limits performance. • 

Sergio Melln-Gm11d (1143 Q1ti1we Ave.. S11/l11y­
!Jllle, CA 94087) is the U.S. editor for Lbe llali1111 
leah11 ical rnngazi1u:$ lnformalica Oggi and Bil. 

65186 86886 72976 79885 7370 49031 45452 1'1725 
95051 70387 53186 97116 32093 95613 93451 53494 
56442 67122 70257 74077 66688 45394 33414 15685 
73627 54288 42597 5545 76827 51354 56405 74106 
66186 23145 46426 12856 48497 5532 36300 57126 
990'11 29015 65778 93911 37997 89034 79789 94676 
32307 41284 42499 73174 21938 22025 76374 68251 
71593 93397 26246 51668 47245 13732 48370 60907 
17698 32866 24490 56984 81152 12449 903 7263 
16765 71262 52515 93270 61210 55527 71912 43501 
10248 34220 83417 91239 45280 19383 82151 57365 
84916 11437 98103 58168 61535 69495 85183 38162 
22848 6673 35294 27894 58461 10405 17385 26760 
51437 87751 41523 1Jil817 54858 35716 47947 65592 
93389 36555 21137 43900 89837 78093 28871 48652 
16720 99033 86292 40669 72822 59267 44970 71495 
84761 35193 6961 41211 33548 40026 63873 81243 
6154 69109 60926 62177 72066 70226 86018 26575 

84855 38915 83783 46780 8735 38782 94658 7736 
70130 46809 1894~ 14795 34231 23672 5856 26533 

Figure 8: A spreadslrect simulation featuring eight cclimms of five-digit rnndom numbers with filling blanks (1600 c!ramctets}. 
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Diablo 630 
(31 .8} 

NEC 7710 
(55) 

NEC 3510 
(35) 

Transtar 140 
(40} 

Brother HR-25 
(13) 

Brother 
(23) 

HR-1 5 Olivetti 
Praxis 41 

Shannon Test (80 charactefs 
wide), 573 characters plus 
CR/LF 

00:15 38.2 00:13 44 .1 00:20 28.6 00:17 33.7 00:28 20.5 00:44 13.0 01 :24 6.8 

Shannon T esl (60 characters 
wide) , 573 characters plus 
CR/LF 

00:16 35.8 00:13 44.1 00:20 28.6 00:18 31 .8 00:29 19.8 00:45 12.7 0 1:25 6.7 

First-Order English Random 
Approximation (60 characters 
wide). 1000 characters plus 
CRIL F 

00:28 35.7 00:24 41 .7 00:35 28.6 00:31 32.3 00:50 20.0 01 :18 12.8 02:30 6-7 

Fourth.· Order Shakespeare 
Random Approximation {60 
characters wide), 796 
characters plus CR/LF 

00:23 34.6 00:19 41.9 00:29 27.4 00:25 31.8 00:41 19.4 01 :03 12.6 01:58 6.7 

First-Order Unix On-Line 
Manual Random App roximation 
(60 characters wide) , 1000 plus 
CRILF 

00:31 32.3 00:24 41.7 00:37 27.0 00:31 32.3 00:52 19.2 01 :16 13.2 02:28 6.B 

Spreadsheet Simulation (20 
rows of eight 10-character col· 
umns with five-digit random 
numbers and spaces}. 1600 

00:29 55.2 00:27 59.3 00:38 42.1 00:39 41 .0 01:30 17.8 01 :33 17.2 03:22 7.9 

characters plus CRILF 

Table 4: A comparison of seven daisywhee/ printers using the benchmark tests discussed in tile text. CR/LF, in the first column, means 
"carriage retum and linefeed." 
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software forthe BM®PC 


with a $350bonus! 

Now's the time to invest in the business 

software you've wanted for your IBM PC. 
Because for a limited time, if you buy any two 
of the famous business programs in the CP/M 

Applications Library~ we'll give you the 
highly-acclaimed Concurrent CP/M™ operating 

system for your IBM PC-absolutely free. 
That1s a bonus worth $350~ 

Introducing SpeeJStart/li-the exdusive 
loaJ-&-go software system. 

The CP/M Applications Library offers more 
than just the best name-brand lBM PC software 

in the business. Each of our applications 
delivers the unmatched convenience of our 

exclusive SpeedStart single disk system. 
SpeedStart is a special version of the powerful 

CP/M-86" operating system that's built 
into each of our software disks. 

When you're ready to work1 just load the disk, 
tum on your IBM PC and go! 

SpeedStart elimjnates the time-consuming task 
of loading a separate operating disk and 

then ''installing" the software. 
In fact, the SpeedStart system gets you to 

work faster and easier than any other 
software available today. [!Q] 

can be by-passed to run software under 
the IBM PC operating system of the future ­
the remarkable, multi-taskfog Concurrent 
CP/M. 

The operating system of the future can be 
yo.urs-lree! 
There's a good reason why Concurrent CP/M 
is receiving rave reviews by industry experts. 
It enables your IBM PC to run up to four 
separate jobs at the same time. 
You can load all of your applications at once, 
and instantly switch from one program to 
the next with the touch of a key! 
For example, by using WordStar• and 
SuperCalc"'2 simu1taneously, you can print 
documents while working on your budget. You 
can even exchange data from one application 
to another. The time-saving possibilities 
are endless. 
Best of all, this $350 operating system is 
yours for the asking when you buy any two 
IBM PC business software packages from 
the CP/M Applications Library at your 
computer store. 

But hurry, this special offer ends March l , 
1984! For the name of the nearest par­

ticipating dealer call toll free: 
Best of all, it's yours a t no 800-227-1617, ext. 404 

extra cost. DIGITAL (in CaJifornia1 800-772-3545, 
What's more, SpeedStart RESEARCH™ ext. 404). 
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Benchmarking 

FORTRAN Compilers 


Insights into coniparing FORTRAN compilers 

FORTilAN, or FORmula TRANsla­
tion, is a high-level programming lan­
guage. This means it is "easy to use" 
or "designed for people:• in contra t 
with low-level machine language, 
which is difficult to use. Unfortunate­
ly, computers don't understand FOR­
TRAN-they understand only ma­
chine language. To convert FOR­
TRAN to machine Language, we use 
a FORTRAN compiler. 

FORTRAN was designe~ to be 
easier to use than machine language, 
but it was aJso designed to make 
scientific formulas easy to program. 
However, because scientific formulas 
can be long, FORTRAN programs 
also need to be fast. Otherwise, a 
weather-forecasting program might 
take 20 hours to come up with a fore­
cast you need in 10 hours. 

This is where benchmark testing of 
FORTRAN compilers can be useful, 
because a benchmark can tell you 
which compiler creates the fastest 

Compiler 

Microsoft FORTRAN and LINK-80 
Supersofl FOATAAN-66 and LINK-V2 
Miorosoft FORTRAN·77 and LINK-V2 
DEC FORTRAN-77 lor VAX 11/780 
IBM VS FORTRAN-77 for MYS 370 
operating system and LINKEDIT 

by Avram Tetewsky 

code. In a compiler benchmark te t, 
you present the same FORTRAN 
program-the benchmark-to several 
compilers, compile the program, and 
run the resulting machine code £mm 
each compiler. The compiler that 
generates the fastest-running ma­
chine~code version of the benchmark 
is the winner. Some classic bench­
mark programs are the Sieve of 
Eratosthenes (a method of finding 
prime numbers) and Whetstone (a 
mix of different arithmetic computa­
tions originally done in the ALGOL 
computer language) . 

However, these benchmarks have 
a shortcoming in that they use onJy 
local data, that is, small amounts of 
data located in one area of memory. 
I believe that, to be fair, a benchmark 
should also test how efficiently a 
compiled program deals with large 
amounts of data located in all areas 
of memory. After all1 compilers may 
have different ways of managing 

Dlsk Library Space RAM 
Space on Disk Space· 
(bytes) (bytes) (bytes) 

40K 30K 48K 
B9K 117K 128K 
240K 124K 128K 
208K 1460K V SOOK 

818K 924K V 2048K 

"Not lncluding operaUng-system space; V indicates 11inual 

Table 1: Disk and RAM requirements for FORTRAN r:ompilers. For lhe mainfmme systems, 
specifying RAM siu. is difficult becaw;e of the virt11al-memory cnpabililies of the main­
frume. (Virtua1-memon1 capabi1ity al.laws acomputer lo nm programs larger Utan its physical 
memory am hold.) 

large amounts of memory; some 
ways may be more efficient than 
others. Finding out which way is 
better can be very important if you 
intend to use your FORTRAN com­
piler on programs that use a lot of 
data . 

Another shortcoming of the classic 
benchmarks is that they do not test 
the compile and link times of a com­
piler. In other words, while the 
classic benchmarks do tell you how 
fast the compiled program runs, they 
do not tell you how long it took the 
compiler to generate the compiled 
program. Without this information, 
you may discover that your superfast 
code takes a superlong time to 
compile. 

Finally, the classic benchmarks do 
not measure how well compilers 
handle IIO (input/output) and array­
subscript operations. If they per­
formed this measurement, you 
would know how well a compiler 
handles programs that have many 
110 statements and matrix opera­
tions. 

To test how well a FORTRAN com­
piler manages large amounts of data 
from all over memory (called global 
data), how fast it compiles, and how 
fast the compiled code runs, I de­
cided to write my own benchmarks, 
the results of which are presented in 
this article. I would have included the 
listings of the benchmark programs, 
too, but they are longer than this ar­
ticle and there is no room for them. 
Also, I could not benchmark com­
plete r/O and matrix operations 



Comments and 
Compiler Setting Setting Definitions 

M~crosoft FORTRAN None INTEGER"2 detau!ts 
Mlclosoft FORTRAN-77 Always op!1mrzes 

$STORAGE:4 INTEGER'4 by default 
!NODEBUG No subsofipt checking 
SNOFLOATCALLS This gives fastest 8087 support 
CALL MBPROQ Treat R'4 and R'S as declared 

Supersolt FORTRAN-86 DelauUs to INTEOEA'2 
Thete 1s no INTEGER'4 

CALL SUBOF% No subscript checking 
DEC VAX FORTAAN-77 FORTRAN/nodebug/ 

optimize/no check 
IBM VS FORTRAN-77 Optimization ; 2 Choose this set ing lor reliablflty 

Table 2: Compiler option settings. 

because of a lack of time. 
You11 notice that I benchmarked 

mainframe as weU as microcomputer 
compilers. I did l:his to give you an 
idea of how closely rnicrocomputer­
compiler systems are approaching 
mainframe-compiler systems in 
terms of execution speed. 

Besides benchmarking, another 
way to compare compilers is by the 
amount of disk and RAM {random­
access read/write memory) space that 
they need. For your convenience, 
table 1 lists the amount of disk and 
RAM storage space that each com­
piler needs. This is essential informa­
tion to have when you read the 
benchmarks because you may find 
that the compiler that did so well in 
the benchmarks won't fit in your 
computer. 

All the benchmarks in the world 
won't mean a thing if your compiler 
does not compile standard FOR­
TRAN. The two standard versions 
are FORTRAN-66 and FORTRAN-77. 
The numbers stand for 1966 and 1977, 
the years in which FORTRAN was 
standardized by ANSI (American 
National Standards Institute). For a 
sizable fee, the National Bureau of 
Standards Software Test Center (5203 
Leesburg Pike, Suite 1100, Falls 
Church, VA 2204.1) will test a com­
piler to ensure that it meets ANSI 
specifications. Among microcom­
puter software companies, only 
Digital Researd1 has decided to brave 
this test; most mainframe compilers 
are already certified. If Digital Re­
search' compiler (which is not yet 
available) passes the test, it will be a 
virtual guarantee that its compiler 

will run most existing standard FOR­
TRAN code. None of the microcom­
puter compilers I benchmarked have 
been tested by the National Bureau 
of Standards, but they have been 
tested by the marketplace, so you can 
be reasonably sure: that they cne all 
pretty much standard FORTRAN. 

Th Be Fair .. . 
So many variables are in the typical 

hardware-compiler system that it1s 
difficult to make a fair comparison. 
For instance, when you compare a 
compiler that runs on the IBM Per 
sonal Computer with one that runs 
on an Otrona Attache, you are com­
paring more than the compilers-you 
are comparing the computersJ too. To 
be as fair as possible in my bench­

mark comparisons and be sure that 
I'm comparing oranges to oranges, 
I've tried to set as many variables as 
possible the same way from compiler 
to compiler. For instance, each com­
piler has a variety of switch settings 
that disable or enable options such as 
optimization, subscript checking, 
and default storage. I used the set­
tings shown in table 2. 

'When I measured execution times, 
1 was careful to separate operating­
system and I/0-dependent overhead 
from the results. For example, most 
mainframe systems are multitasking, 
so that the computer sandwiches in 
yoµr program with several others. 11 
you used a stopwatch to measure the 
time it took the mainframe computer 
to run your program, you would ac­
tually be measuring the time the 
computer took to run your program, 
several other programs, and the 
operating-system program that keeps 
the whole mess straight. 

To accutately measure the execu­
tion time of my mainframe bench­
marks, I used job-step time, which 
in.dudes only a small amount of 
operating-system time. In addition, f 
performed the tests at 6:00 a.m. to in­
crease the likelihood that no other 
tasks would be rwming on the com­
puter. J also set up the measurements 
so that 110 to the terminal was ex­
cluded. For example, it took my DEC 

Table 3: Single-precision computation speed with local and global dnta (gin/xii dnfa is lnbeled 
COMMON in FORTRAN). 
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Type Type 
ot of 
Dela ComputaHon 

local addition 
global addition 
focal subtraction 
global subtraction 
local muJllpllca1ton 
global mulllptlca1ion 
local division 
global diVISIO(l 

local cosine 
global cosine 
local arc cosine 
global arc oos111e 
local arc tangent 
global arc tangent 
local e)(ponent1al 
global e)(ponent1al 
local natural log. 
global natural log. 
local square roo 
global square mot 

Computation Time in Microseconds 
Microsoft FORTRAN 

4.77 MHz 8.0 MHz DEC VAX IBM 30810 
8088 &. 8087 8086 & 8087 FORTRAN FORTRAN 

28.5 17.0 0.3 0.18 
44.5 265 1.3 0.57 
30,2 lB.O 0.8 0.26 
45,3 27.0 1.8 0.58 
31 ,9 19.0 0,5 0.36 
46.f 27.S 2.8 0.66 
53.7 32.0 5.1 0.84 
68.0 40.5 5.9 1.04 

721 430.0 96,31 6.61 
758 452..0 103.8 6.03,551 329.0 94 ,6 .o 
588 351 .0 98.3, t 1.40 
278 166.5 31 ,4 4.99 
317 189.0 33,S 548 
499 298.0 48.9 8.98 
536 320.0 52.9 9.31 
467 279.0 45.7 7.77 
506 302.5 49.4 B.36 
138 82 .5 36.7 6.34 
176 105.5 49.6 7.09 



Listing 1: The Timer routine for Microsoft FORTRAN version 3.1 . 

EXTERNAL TICKERS 
INTEGER*4 ITIMEl, ITI ME2, CENTI 

CALL TICKE:R(ITI MEl) 

CALL TiCKER{ITIME2) 
CENTI ; ITIME2 - ITIMEl 

TICKER BY W. CLAFF FOR MICROSOFT FORTRAN V3.l 
CONTACT THE BOSTON COMPUTER SOCIETY 
ONE CENTER PLAZA BOSTON MASS 02108 
IBM-SCIENCE SUBGROUP FOR MORE INFORMATION 
gxTRACT TIME FROM DOS 

; CONVERT BCD TIME FROM DOS TO CENTISECONDS 
TICKERS SEGMENT 'CODE' 
PUBLIC TICKER 
TICKER PROC FAR 

PUSH BP 
MOV BP,SP 
PUSH AX 
PUSH BX 
PUSH ex 
PUSH DX 
MOV AH, 02CH 
INT 021H 
XCHG ex.ox 
MOV AL., CH 
MOV 
MUL 

BL, 
BL 

100 

MOV CH, 0 
ADD ex, AX 
MOV AL, DH 
MOV BL, 60 
MUL BL 
MOV DH, 0 
ADD AX, DX 
MOV DX, 0 
MOV BX, 6000 
MUL BX 
ADD ex, AX 
ADC DX, 0 
LES BX, DWORD PTR 6[BP] 
HOV ES: [BX J{ex 
MOV ES:[BX+2] , DX 
POP DX 
POP ex 
POP BX 
POP AX 
POP BP 
RET 4 

TICKER ENDP 
TI CKERS ENDS 

END 

(Digital Equipment Corporation) VAX 
computer 3 seconds to perform a 
benchmark and an additional 3 sec­
onds to update the terminal with the 
results . If 1 hadn't taken step to 
separate the terminal 110 time from 
the true results, I would have come 
up with a misleading benchmark 
time of 6 seconds. 

With microcomputer benchmark , 
most of the results can be obtained 
with a stopwatch . You can also check 
the time automatically with the 
Supersoft c mpiler's timer call if you 
are using the Supersoft compiler or 
with the Timer :routine in listing 1 if 
you are using the Microsoft compiler. 
(W. Oaff, the author of Timer, notes 
that some systems are more a curate 
than others. For example, an IBM PC 
with or without a Quadboard is ac­
curate to onJy 0.05 second , while a 
Seattle Gazelle is accurate to 0.01 sec­
ond.) The only benchmark that is 
best timed with a software timer is 
the global- versus local-data bench­
mark. Thls is because of the short 
times involved. 

I usually did not include the time 
to load information from the micro­
computer's disks when I measured 
compiling and linking time . Even 
when I did include the loading time, 
it made litt1e diJference because 
microcomputer compile and link 
times are relatively long compared to 
disk-load times. I attempted to have 
scratch files on one drive and the 
source on the other to minimize disk­
drive head-movement times. 

You may notice in the benchmark 
results that I mention an 8-MHz 8087 
arithmetic processor chip. Although 
this item is not yet available, it soon 
will be. To calculate the effect of an 
arithmetic coprocessor, I took the fac­
tual increase in compiler speeds that 
uch a coprocessor affords at 4- and 

6-MHz dock speeds and extrapolated 
the increase to 8 MHz. 

Benclunark Results 
Tubles 3 and 4 show the differences 

in computation speed when data is 
local or global. To get a good feel for 
the difference, I used many different 
types of algebraic and trigonometric 
computations with both single- and 
double-precision numbers. 
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800-451-2502 
or 617-641-1241 in Mass. 
617-641-1235 for 
Technical 
Support 

Software Banc 
661 Massachusetts Avenue 

Arl ington, MA 02174 

WHAT IS SOFTWAREBANC? 
Over the last two years, SoftwareBanc has provided the nation's most complete package of dBASE 11 '" products 
and services. Our dBASE D '~ User'• Gulde and Seminars have introduced more than 60,000 people to dBASE II'~ 
Even expert dBASE II '" users can benefit from our Advanced User'• Guide and quality add-on products. When 
it comes to dBASE TI "' , SoftwareBanc is the source you should bane on. 

BOOKS 
dBASE tr User'• Gulde by 
Adam B. Green. Join the 55,000 
people who have made this the 
standard text on d8ASE 11 '" . 
$29.00 - FREE with dBASE II '" 

Advanced dBASE D"' Uaer'• 
Gulde by Adam B. Green. This 
collection of previously unpublished 
tips and techniques i.s the perfect 
companion to the d8ASE JI '" 
User's Guide. $29.00 

Report Writing in dBASE D '" 
by Software Banc Technical Services. 
Everything you always wanted to 
know about dBASE H's"' Report 
Writer. $11.95 

SOFTWARE WITH 
TECHNICAL SUPPORT 
Data Ba•e 
dBASE 11 '" with 
free dBASE II '" 
User's Guide .. . .. $439 
ABSTAT ..... .. . $359 
DBPlus . . . . . . . . . $125 
dGRAPH . . , •... . $199 
dNAMES . . . . . . . . $109 
FRIDAY! ... . .. .. $199 
Quickcode .... . .. $199 

Word Proce••lng 
WordStar , . . . . . . $269 
SpellStar . . . . . . . . $149 
MailMerge . . . . . . $149 
Starlndex . . . . . . . $149 
Volkswriter . . . . . . $129 

Spre•d9heeUI 
1-2-3 with free 
1-2-3 Trans . . . . . $399 
Supercalc 2 . . . . . $199 
Multiplan . . . . . . . $219 

Our low software prices include unlimited, free technical 
support by our staff of software experts. You can trust 
us to be there for technical problems, tips or application 
advice. 

ORDERING 
To order, please call (800) 451-2502 or (617) 641 -
1241 in Mass. Hours are 9 AM - 8 PM E.S.T. Monday­
Friday and 9 AM - 5 PM E.S.T on Saturday. 
Payment may be made by; MasterCard, VISA. check. C.O.D., money 
order. Mass. Resldenis add 5 % sales uix. Add $5 lot S H. Prn:es 
subjecttocnangew!thou1 notice. TM-Manufacturer'$ T• demark. Deal r 
Inquiries Invited Ask about our DLsGount Savings Plan. 

Circle 335 on Inquiry card. 

VIDEO 
dBASE II rM Fundamentals on 
Video Tape 
Written and Narrated by Adam B. Green. 
This professionally produced, three hour video tape 
will help any viewer to create and manage dBASE II '" 
data files. Now you can have a SoftwareBanc Seminar 
in your home or office. 
$295.00 (VHS or Betamax formats). 
$50 savings with dBASE a'" . 

SEMINARS 
dBASE nn-1 and 1-2-3 TM 

SoftwareBanc Seminars 
Taught by Adam B. Green. 
Over 5,000 people have attended SoftwareBanc 
Seminars around the country. Our custom video pre­
sentation system will help you "Teach Your Computer 
Who's Boss." 
• dBASE II'" Fundamentals • dBASE II •• Programming 
• Advanced dBASE Uf M • Problem Solving With 

Schedule 
W•• hlngton, D.C. 
Jan. 9, 10, 11, 13 
$175/Day 

1-2-3'" 

Orlando 
Feb. 6, 7, 8, 10 

175/Day 

CLIP & MAIL 

Chicago 
Mar. 12, 13, 
14, 15 
$200/Day 

r----­So~~~e1Banc 
I 661 Massachusetts Avenue, Arlington, MA 02174 
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Company ------------­
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Phone Number ----------­
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Type Type 
of of 
Data Computation 

local addition 
global addition 
local subtraction 
global subtraction 
local mulllplication 
global multiplication 
local division 
global division 
local cosine 
global cosine 
local arc cosine 
global arc cosine 
local arc tangent 
global arc tangent 
local exponential 
global e~ponential 
local natural log. 
global natural log. 
local square root 
global square root 

average increase 
Jn time due to 
use of global data 

Computation Time In Microseconds 
Microsoft FORTRAN 

4.77 MHz 8.0 MHz DEC VAX IBM 3081D 
8088 & 8087 8086 & 8087 FORTRAN FORTRAN 

31 .0 18.5 2.4 0.16 
46.2 27.5 4.7 0.47 
31 .9 19.0 2.5 0.28 
46. 1 27.5 5.0 0.34 
335 20.0 5.5 0.53 
47.8 28.5 6.6 0.70 
55.3 33.0 8.9 1.20 
69.6 41 .5 11 .3 1.49 

736 439 231 9.26 
766 457 234 9.90 
581 347 148 16.90 
612 365 150 17.37 
303 181 52.7 5.91 
332 198 55.7 6.32 
525 313 90.9 10.63 
555 331 94.1 11 .26 
494 295 864 11.45 
523 312 98.3 11.90 
152 91 49.0 8.70 
183 109 54.0 9.23 

22.6 13 5 3.7 038 

Table 4: Double-precision computation speed with local and global data. 

Notice that the microcomputer 
compiler is much slower than the 
m ainframe compilers. Also, on all 
machines global data does indeed 
take longer to process. But the most 
important point of this table is how 
much longer one compiler takes to 
process global data than another 
compiler. The average increase in 
computing time due to global data is 
shown at the bottom of the table. 
There, you see that the IBM 30810 
computer and its FORTRAN com­
piler take the least additional time to 
handle global data . 

Table 5 shows the results of the 
compile- and link-timing tests. [also 
listed the sizes of the compiled code 
for the smallest FORTRAN bench­
mark program that I could write. The 
benchmark program I used just adds 
two floating-point numbers together 
and uses a formatted WRITE state­
ment to send the output to the 
screen. 

What Your Benchmark Will Never Tell You 
You can't deperid on benchmarks to make releases, works well. Tile manual is of high sion 2.1, naw in beta test. In addition, IBM 

your mind up for you because some things quality , Jhe code it produces is very fast, PC graphics will be supported, and a 
can'/ be benchmarked, such as ease of use and tlie price is right at $350. rewrite of the manual is promised. 
and suitability. During my testing of FOR­ The major shortcoming is that this two­ Supersoft FORTRAN limits programs to 
TRAN compilers, I fonned some opinions pass compiler produces scratch files that 64K bytes of data and 64K bytes of code. 
and made some obseroaticms. are about two to three times larger tl1an Although this compiler has COMPLEX 

tl1e input source file. Besides taking a long variables, it lacks INTEGER't! variables. 
Microsoft FORTRAN, Version time to compile, dual 350K-lzyte floppy-disk 111 an attempt to ensure that only the sub­
3.44 for CP/M-80 Systems drives are inadequate for la rge programs. routines used by a program would.be in­

Despite an error in format-repetition fnc­ High-perfonnance machines such as the cluded it1 tl1e executable file, Supersoft 
tors, lack ofcomplex variables, and no back­ IBM PC X"I; Seattle Gazelle (hard-disk or made the poor design decision to automat­
spacing on sequential data files, this is 11 8-inch drives), or 1111 Otrona 8:16 with ically break up object modules into separate 
solid prodt1ct. While it does have INTE­ 96-.TPI drives might be abetter choice. For files for each subroutine. Th is creates a 
GER"4 variables, it does not allow for PC owners, a 320K-byte drive C: (RAM) mess at link time. 
INTEGE:Rf'tl do-loop control. ln. addition, disk would also work (pawer supply 
you must follow a rigid ordering of state­ pen11itting). Digital Research FORTRAN-77, 
ments, the worst being that all declarations Finally, tl1e restriction that no array can for CP/M-86 and MS-DOS 
t1111s l appear before the COMMON state­ be larger than 64K bytes, and that multi­ This will be available early in 1984. 
ments. Finally, you are limited to 64K bytes ple large arrays must be in separate labeled While 1 have received the manuals (they 
minus the CPIM opemting-system data COMMON blocks, still prevents one from are exc.ellent), 1ca.11 only relay the company 
plus code. Unfortunately, UNK-80 steals mnnh1g some mainframe programs. answers to my q11estions at this time. 
13K bytes of this space. Microsoft is working on new versions that Th is is afull ANSI-77 FORTRAN wit11 

On the plus side, it has 11 fast compile will ease tf1is restriction and also support 8087 support. I.Jirge memory models are 
and link lime, requires 011ly a small t11e COMPLEX wriable type. included. The total number ofelements in 
amount ofdisk space, and, with the addi­ any one array can't exceed 64K bytes. Jn 
tion of Phoenix's PLTNK-JJ, an averiay Supersoft FORTRAN-66, Version addition, DRI claims that the scratch files 
linker, you can build some extremely so­ 1.07 for MS-DOS are lh to * vf the input source file size, 
phisticated programs. Alas, Microsoft no The main virtue of this compiler is that so a dual 350K-byte system should be ade­
longer updates FORTRAN. it can be used on a dual 350K-byte floppy­ q1111te, DRI FORTRAN programs can also 

disk system. While it has ma11y nice ex­ call routines written in DRJ C or 8086 
Microsoft FORTRAN-77 ANSI tensions to the FORTRAN-66 language, assembly language. 
Subset, Version 3.1 for MS-DOS too many of t/lem are 11011standard. Super­

This compiler, after several miserable soft has fixed many of the problems in. ver­
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Aflawless future is in sight with 3M diskettes. 

When it comes to keeping track of precious data, predictable 
means reliable. Being able to count on every diskette, every time. 
At 3M, reliability is built into every diskette. We've been in the 
computer media business for over 30 years. And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 
look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering , it's worth 3M diskettes. 

Circle 354 on inquiry card. 3M hears you ... 
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Source Passi Rel Pass 2 Object COM/EXE 

Fite Compile Fiie Compile File Link File 

Size TI me Slze Time Size Time Size 


Complier (K bytes) (second.s} (K bytes} (seconds) (K bytes) (seconds) (K bytes) 

Microsoft FORTRAN 
and 
Mrcrosolt Linker 
for CPIM·SO 
(Wilh floppy disk) 2· 7 2 13 8 
Mrorosoft FORTRAN·77 
and 
Microsoft Linker 
for MS-DOS 
(with hard disk) 0.25 8 1.38 13 0,84' . 40 31 
Supersoft FOFITRAN-66 
and 
Microsolt Unker 
for MS-DOS 
(with hard disk) 0.25 5 0,5 5 0.75 43 20 

This size is due lo the operating system rather than the compiler 
' "A 15K·byte scratch lile was also wsed 

Table 5: The compile and link times for three compilers, as well as the size of the output 
files for lhe srrwllest program 1could write. 

Compiler Hardwar'C Executlon Time 

Microsoft 4·MHz ZBOA 40 min 
FORTRAN 4-MHz ZBOA With 95"1 1 

and 9512 coprocessors 8 min, 38.0 sec 
Microsoft 4.?·MHz 8088 wlthou~ t!OB? 10 min 
FORTRAN·77 4,7·MHz 8066 without 0087 6 mln, 44.0 sec 

4,7· MHz 8088 with 8087 57.0 sec 
4.7·MHz 8086 with 8087 40.7 sec 
4.7-MHz 8088 Wilh in-line 8087 33.0 Se<: 
4.7-MHz 8086 with in-fine 8087 26.7 sec 
8-MHz 6086 withOut 8087 4 min, 1.3 sec 
8-MHz 8086 with 8087 24.3 sec 
B·MHz 0086 with m·llne 8087 15.7sec 

Supersoft 4.7·MHz 8088 withoul 0087 7 min, 40.0 sec 
FORTRAN·66 4.7·MHz 8086 without 8087 6 min, 50.0 sec 

4.7·MHz 8088 with 8087 2 min. 1.0 sec 
4.7·MHz 8086 with 8087 1 min, 32.0 sec 
8·MHz 8086 wilhout 6087 3 min. 29.0 sec 
8-MHz 8086 with 8087 55.1 s.ec 

Unlx FORTRAN·77 10-MHz 68000 software 2 min, 14.0 seo 
DEC VAX FORTFIAN-77 DEC VAX 111780 with "oatlng point 3.0 sec 
IBM FORTRAN-66 iBM 4341 Model I with Uoabng point 2.3 sec 
IBM FORTRAN-77 IBM 30810 with floating point 0.3 sec 

Table 6: Compiled IEEE program execution times. "In-line 8087" means lhat the com­
piler has been set to assume that an 8087 coprocessor is available. 

The clear winner in compile and 
link time is Microsoft's FORTRAN 
compiler for CPfM-80 computers. It 
is also a single-pass compiler, which 
means it takes less total time to com­
pile code. 

Table 6 shows the results of a 
traditional execution-speed test. I 
used the IEEE {Institute of Electrical 
and Electronics Engineers) digital­
signal-processing Remez exchange 
program as a representative number­
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crunching program rather than one 
of the classic benchmark programs. 
Because the IEEE program can be run 
in 64K bytes, I was able to use the 
program on a11 the computers. 

No clear software winner emerges 
because the hardware makes so 
much of a difference. But, in terms 
of FORTRAN execution speed, the 
best microcomputer software-and­
hardware combination is Microsoft's 
FORTRAN~77 for MS-DOS and the 

Otrona Attache or Seattle Gazelle 
computers. This combination com­
pleted the .IEEE program in 15.66 
seconds. 

ln a final benchmark, T tested 
video-screen 110. The test consisted 
of writing 100 lines to the screen. 
CP/M.SO version 2.2 scored 5 seconds 
on the OtronaAttache 8:16; MS-DOS 
version 2.0 scored 17 seconds on the 
IBM PC. Both computers used l!O­
mapped video via the operating­
system console calls. 

It's ilnportant to remember that the 
bench.mark results are not the only 
thing to consider. You also have to 
consider price versus performance, 
price versus product support, price. 
versus legacy1 and what your applica­
Hon of the compiler will be. Perhaps 
in your application of the compiler, 
fast compile times mean nothing but 
price means everything. Remember 
to give benchmark results their 
proper rank in the hierarchy of com­
piler features that are important to 
you .• 
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HyperGraphics is the unique new authoring 
system that allows you to create cus om color 
graphic screens and animation in minutes. 
This unique communications language was 
written to provide the easiest to use graphic 
software available for the IBM pc, xt, pc jr. 
and compatibles. Only software application 
programs written in HyperGraphics allow the 
user to store up to 1,000 color graphic screens 
in 320 kb. and to create any graphic symbol 
and even animation using only the 10 function 
keys and two key strokes! Two application 

programs are available at your local computer 
retailer. The Authoring System is a complete, 
easy to use graphic editor for creating diskette 
based tutorials, help faci lities and marketing 
presentations. The Presentation System is a 
menu driven tool featuring easy to construct 
business graphics. These fine products retail 
for only $395.00 and $349.00 respectively. 
You won't believe how easy it is to create 
sophisticated color graphic presentations and 
CAI programs ... absolutely no previous 
programming experience is necessary! 

~HICS® 


BREATHES LIFE INTO STATIC SOFTWARE! 
For more information call or write : HyperGraphics Corp. 100 N. Centra l Expry. Suite 1208, Richardson, Texas 
75080 (214) 783-9900 Circle 157 on inquiry card. 
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EXPERT ADVICE. 


When you buy business software from I M you always get an excellent price. 
But you also get free e>..1Jert advice.About which software programs are tight for your 

particular needs. We carry over 900A1 of PC and CP/ I compatible software, including all 
the corporate bestse llers. 

All you have to do is pick up the phone. 
You'll be assigned a personal ITM oftware Consultant who wW help you choose your 

software and m·1ke sure it gets to you promptly. 
nd afte r your first purchase, ITM will provide you with ongoing info1mation about 

d1e latest and best programs for your future software decisions. 
all !TM. Because when you're in the market for software, you deserve more than 

an excellent price. You deserve expert ndvice. 

ITM~ 

sonwARE DISTRIBUTORS 

(800) 334·3404 
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Benchmark Confessions 

A close look at sometimes subjective tests 

by Peter Ma.rvit and Mohandas Nair 
Everyone has op1mons on three 

subjects-sex, religjon, and bench­
marks. While the first two are in­
fluenced by cultural and personal 
tastes, benchmark .results often mas­
querade as objective fact cloaked in 
scientific methodology and absolute 
numbers. Figures don't lie, but liars 
figure, as the saying goes, and bench­
marks are prime targets for selective 
interpretation and general confusion. 

ln presenting our philosophy of 
benchmarks in this article, we will 
focus on complete computer systems, 
but the principles involved are gen­
eral and can be adapted to cover 
specific peripherals. We have not 
tried to encompass the entire field of 
benchmark methodology, but rathet, 
provide guidelines and considera­
tions for all who read and perform 
benchmarks-computer users, sales­
men, and designers. Benchmarking 
is, at best, problematic, and at worst, 
a gross distortion of reality, but you 
can make the best of an impossible 
situation if you enter this fray armed 
with specific directions. 

When we look at the role of bench­
marks we need to ask questions, 
such as: What are they? Who uses 
them? How are they used? Under­
standing the background and inten­
tions of benchmarks is the key to in­

terpreting the results. How those 
results are reported Is also crucial. 
Complete information must be given 
if the re ults are to be meaningful. We 
recommend a point-to-point list of 
what may be included in a good 
benchmark write-up. The delicate 
issue of benchmark design and 
validity requires a great deal of 
thought. This article skims over 
many parts of the problem and 
points toward several avenues of 
investigation. 

The Role of Benchmarks 
A benchmark js an objective, 

reproducible measure of perform­
ance (e.g., execution-speed compari­
sons, object size, or device interrupt 
latency measures). It assists us in 
placing system performance within a 
continuum, be it a list of times mea­
suring IJO (input/output) perform­
ance, or the like. Thus, from an in­
dividual standpoint, benchmarks are 
a means of comparing one system to 
others. Benchmarks form a strong 
feedback mechanism to manufac­
turers and software designers so that 
they can gauge how their creations 
will rate in the marketplace. How­
ever, the inherent attractiveness of 
using benchmark reports in adver­
tisements demands of the buyer the 

skill of differentiating the sales pitch 
from the benchmark information. 
But even if we have this skill , what's 
so important about benchmarks? 

A computer purchase is roughly 
analogous to buying a car. Obvious· 
ly, the decision-making process 
varies but very few people only think 
about performance and nothing else. 
Clearly, many other factors may be 
brought into the decision-making 
process. Benchmarks are but a part 
of the selection, decision, or evalua­
tion process. Some individuals take 
ben hmarks very seriously while 
others are unaffected or not highly 
influenced by them. All in all, bench­
marks have a place in the compari· 
son/evaluation process. 

The Au dience 
We classify the audiences for 

benchmarks into engineers (makers), 
marketers (sellers) , and users 
(buyers) . Each has its own needs and 
methods of evaluating benchmarks. 
The engineer wants to optimize the 
system's design . The benchmark is a 
test that analyzes parts of a computer 
system and displays bottleneck areas 
or poorly performing components 
that can be improved. By varying 
a single element in the system, an 
engineer can improve the system per­



formance, using a benchmark pro­
gram as the measuring instrument 
to compare one system configuration 
against another. 

Marketing people want to sell a 
product. They would Jove nothing 
better than a single number that 
conclusively shows tllat their com­
puter outperforms the competition. 
Benclu:nark als provide some in­
dication about who the competition 
really is and what market niche the 
computer should target. Unfortu­
nately, benchmark results serve as Lit­
tle more than advertisements. 

Finally, the user wants objective 
comparisons between the different 
computer systems he might pur­
chase. Benchmarks appeal to his 
need for (theoretically) unbiased re­
porting of a system's performance. 

H wever, each user's needs vary 
depending on experience. Of course, 
the ideal solution to benchmarking i 
to take the final applications that the 
users perform and .run them on the 
various computers. This usually 
proves impossible, especially for 
complex applications. Th further the 
problem, future needs can rarely be 
anticipated and so any testing will b 
speculative. Again, this leaves us 
looking at existing benchmarks, 
armed with the ability to discern fact 
from advertising hype. Hence, let's 
onsider how benchmarks are mis­

used, in our attempt to isolate a 
solution . 

Misuses of Benchmarks 
.Jn benchmark reporting, we have 

discovered a very narrow but distinct 
path between truths and lies. Devel­
oping the skill of telling not-really­
the-tru th and not-downright-lies is 
important for successful benchmark­
ing. Many people look upon bench­
marks as marketing hogwash, only 
c incidental with facts , 

Jronkally, incomplete information 
is as dangerous as lying in th~ bench­
mark world . Consider an article pub­
lished in EON magazine highlighting 
a Un.ix-based benchmark with perfor­
mance numbers for various com­
petitive sy terns (see reference 1) . 
Under the subheacling "Test Results 
'Jell the Story'' we read, "System 
capabilities are subject to interpreta­
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tion, but the results of a slinpl 
benchmark provided by the manu­
facture1· tend to support daims of fast 
processing.'' 

But result don't tell the story. The 
story requires much more informa­
tion such a detail of configurations 
used, the methodology used ill tests, 
etc. A comment on performance 
serves no purpose to the true bench~ 
marker, but feed incomplete infor­
mation to readers who enjoy sweep­
ing, unsupported ideas, even if true. 

ironically, we received a copy o1 a 
benchmark report, generated by Teus 
Hagen and Andrew Tenenbaum from 
Amsterdam, entitled "Two Programs, 
M!llly Unix Systems" (see reference 
4) that highlighted the same pro-

Benchmarks indicate 
who the competition 

reaHy is and what 
market niche a 

computer should 
target. 

cessor-bound benchmark program. 
They ran this program on a multitude 
of com.petWve systems. With amaz­
ing coincidence, the results they 
derived on the systems were jdentical 
to those published in the EON arti­
cle. However, Hagen and Tunenbaum 
drew the follow ing conclu ion : 
"None. You should take these mea­
surements with a grain of salt, or bet­
ter yet, an imperial gallon of salt!' In 
two reports with the same results, we 
encounter two different messages. 
Such situalions are common but this 
does not negate their contradicting 
effect on a fast-reading, often over­
looking audience. Possibly1 further 
detailed information could dear up 
any confusion about how these con­
clusions were derived . 

But the lack of detailed information 
is not the only stumbling block in 
benchmark reporting. For example, 
consider person M who endeavors to 
buy a used car. M visits a reputabl 
dealershi.p, isolates a few choices, 
and finally decides on a beautiful car 
that has been kept indoors, under 
beautiful Lighting. The car is dry, 
dean, and reasonably priced . M pur­

chases the car, drives it off the lot, 
and discovers, on a rainy day, that the 
car leaks. Benchmarks can provide a 
showroom atmosphere to flawed 
products in a similar manner. By 
highlightirig the good and over­
sha,dowing flaws, a benchmark re­
port can deceive an audience until 
that terrible rainy day. 

Picking Valid Benchmark Reports 
As we discussed before, bench­

mark reports can deceive more than 
inform by giving incomplete data. 
However, the effect that benchmarks 
have on us can be approached ration­
ally- as rationally as one approaches 
any form of adverlising without dis­
counting everything. The following 
considerations may assist :in develop­
ing this rational approach toward 
reading and writing benchmarks by 
being less caught up in the resu.lt 
and more involved with how the in­
formation is presented. Look at any 
benchmark report and onsider the 
foUowing: 

•Wh o originated/authored the 
report? Obviously a report on the 
XYZ computer done by the company 
that created the product will show 
the XYZ to be successful . Unbiased 
report are hard to obtain but one 
technique wouJd be to get bench­
marks from other companies that :in­
clude the XYZ computer in their 
reports as a competitive measure. 
Thus, ifyou want to benchmark )('(Z, 
dont obtain benchmark reports from 
them, ask other companies for their 
reports that involve XYZ. Chances 
are they would report on the XYZ 
rationally. 
•Determine the objective of the 
report. Here emerges the need for 
abstracts, detailed introductions, and 
summaries. Readers u ually tend to 
read the introduction, the graph, and 
run to the conclusions of a bench­
mark report; thus, th e need to iden­
tify and estab]ish the message in any 
report. If you don't get the message 
clearly, drop the report-it will do 
more harm than good. E>.'amples of 
dearly dir-ected reports/articles are 
references 5 and 13. 
•Descriptions are needed of the 
methodology used. Without a sue­



cinct description of how the bench­
marks wer performed, there is no 
use describing the re ul . The reader 
wants to reproduce these results to 
ompletely tru t them1 and com­

ments on the technique used would 
be helpful. De criptions of the pro­
grams or benchmarks used and fur­
ther description of the environments 
where testing took place are crucial 
to a uccessful benchmark report. 
• Are source listings provided? 
Do umented source code or listings 
of the actual benchmark program will 
give the readers a clearer under­
standing of what was perform d. 
From this1 we can reproduce the 
benchmark and criticize or applaud 
the technique. There's something 
about actual code that makes it all 
'eem o technical and accurate. 
• Detail the systems used in the 
benchmark. The report should give 
ex~ct detail about the systems on 
which the benchmark was run. Th.is 
would guard against readers who 
a sume too much about the resuns 
obtained or the use of systems that 
are unmarketed, souped-up versions 
u ed onJy f r the benchmark. Still 
sticking to our- concern for reproduc­
ibility, we need details of the system 
configuration . The system configur­
atio n should be included in any 
benchmark report. 
• Re ults are never forgotten. Bench­
mark reports always rusplay results, 
re ul ts, and results. ''We beatthem by 
5X (times) performance diffe.rence" is 
all we hear. The public seems to crave 
a single, definite X vaJue that, to 
th m, describe complete y tern 
performance in comparison to other 
competitive ystems. We realize tJ1at 
an average number like 1.SX or 2X i 
n thing but an average estimation of 
omparative system p rformance. 

C mparative X values are useless 
unless the r sui ts are linked with 
what is being c mpared; e.g.. 2X 
(times) better than ystem 'I. in [/0 
capability. 

B nthmMk results are usually rep­
resented graphically as well in raw 
numb r form. We suggest that results 
be dispJayed in absolute raw num­
bers in combination with either a 
relative graph or an absolute graph. 

The main aim of benchmark. re­
ports is to inform, display reswts, and 
discuss findings. As in any scientific 
experiment, raw numbers or graphs 
are irrelevant scribblings without 
careful analysis and interpretation. ln 
other words, when you h old a bench­
mark report in your hand n 't, lo k 
for a position or conclusions taken by 
the author. If the author has not 
made one, don't make one yourself. 

Benchmark Design 
Questions about bendunark pro­

grams and their design still remain. 
look at benchmark programs today 

is a study in dichotomies: imple 
single-task proce ses vs. complex 
muJtitask global programs. Current 
taste favors the former. 

If the author of a 
benchmark report has 

not made a conclusion" 
don't make one 

yourself. 

First and foremost, small single­
task programs are ea ier to use and 
understand. People can usually com­
prehend their purpo e and method 
without difficulty. They seem to test 
a single element in a computer sys­
tem (e.g. , processor speed, disk ac­
cess, etc.). Like minimalist art, 
trearnlined programs have an ele­

gant aesthetic. Because they are (pre­
sumably) easy to run, reproducing 
results presents few problems. These 
smalJ programs often suffer from 
their implicity, however. A men­
tioned before, the weU-pla ed spot­
light of a single benchmark focu es 
attention on one aspect of system 
performance, ignoring the rest. The 
question of exactly what the one pro­
gram actually measures rears its for­
midable head again. 

The gargantuan global benchmarks 
provide a stark contrast. U ua1ly 
transported via many reel of mag­
netic tape and the child of laborious 
year ·of effort1 these complex tasks 
require con iderable expertise and 
time to set up and nm. They produce 
volu minous statistics on many as­
pects of a sy tern's performance. 

Since their design supposedly re­
flects the requirements of typi al 
computer loads, the results should 
predict real-life situations. Unfor­
tunately, the global benchmark de~ 
s ign is frequently not independently 
verified and the results are often 
crypti.c-hardly the stuff for man­
agerial decisions. Completeness can 
also be a problem. One missing soft­
ware utility used at the beginning of 
the ben.chmark stymies the rest of the 
run since subsequent tests rely on 
previous results. To compound the 
problem, standardization from sys­
tem to S)'stem is difficult due to dif­
ferences in language and operating 
system versions1 enhancements, and 
omissions. 

One approach to system bench­
marks is to use the following 
paradigm. To admittedly oversim­
plify the matter, a system benchmark 
c uJd consist of an 110 loop and a 
central processing unit loop. You in­
troduce parameters that determine 
how many times the individual lo p 
are iterated. That way, you can have 
a program that is as l/0-bound or 
processor-bound as desired . To test 
different application conditions, y u 
merely vary those parameter and 
the number of programs running 
concurrently. This conceptual model 
offers four advantages: (1) basic 
modules can be easily coded; (2) each 
module can test a djscrete function; 
(3) inctividual modules are easily run 
and understood; (4) programs can be 
combined to produce complex tasks 
that ' imulate real-world appli­
cations. 

Many problems and considerations 
are inherent in benchmark impl ­
mentation. The actual coding i n n­
triviaJ. For e>@.fipIe, each language 
has certain strengths and weak­
nes es, but a programmer must be 
careful that the benchmark measUie 
ystem performance and not his or 

her own cleverness. Certain languages 
(and hardware, for that matter) temp~ 
the programmer to use tricks that 
bjas the test. For example, a micro­
processor might decrement faster 
than add and so appear faster with 
an addition -onJy program. Code 
transportability must be considered. 
Benchmark programs should be doc-
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Figure 1: Estimates of !ht' job ftmctiorrs per­
fon ned by a typical microcomputer system. 

umented and conform to commonly 
accepted language standards. 

Compiler efficiency also has a tre­
mendous impact on system spe d. 
Assembly-code can circumvent this 
problem but introduce computer­
specific dependencies. How a higher­
level language is implemented might 
provide hidden optimizations; two 
different compilers operating on the 
same source code can produce 
dramatic differences. ln this light, 
and considering language structures, 
benchmarking using two different lan­
guages is Judicrous. 

Determining the importance of 
each portion of a benclunar.k requires 
a good understanding of a computer 
system's actual use. Many operating 
systems can provide empirical data 
about what tasks are performed how 
often using what resources. Figure 1 
shows one possible job .inix on a 
medium-sized computer. 

To design even an individual 
benchmark module, you must clear­
Jy define its purpose. An ill-con­
ceived program can measure many 
aspects of a system- none of them 
properly. A well-constructed and tar­
geted program can effectively focus 
on a single performance element and 
form a valid building block for a 
benchmark. For example, an I/0 loop 
might ercise moving data within 
page in memory, from disk to disk, 
from memory to disk, etc. You must 
isolate individual performance fac­
tors, without getting caught up i_n 
little details, until you form an acl.e~ 
quate model on a computer system. 
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Benchmark de igners and discern­
ing readers must remember th~t dif­
ferent types of users need different 
benchmarks. Special consideration is 
ne essary to fulfill the needs of office 
automation, word processing, s ien­
tific, multiuser, or database applica­
tions. Indeed, system performance in 
each area depends on the proper 
match of hardware and software as 
well as basic computing speed. For 
example, the public is acutely in­
terested in benchmarking multiuser 
environments, although they are 
especially difficult to measure ac­
curately. The entire t pie of bench­
marking requirements covers a wide 
and barely touched area. Given the 
confu ing variety of factors involved 
in benchmarking, it's a wonde.r that 
anyone even attempts such an oner­
ous task . 

Conclusion 
ln this article, we have attempted 

to explain a formalism that creates 
.framework for credibility in the de­
velopment and reporting f bench­
marks. 

There is still much more to in­
vestigate and discuss. We hope that 
areas such as detailed benchmark de­
sign for spe ific applications, acrual 
mechanics of benchmark execution, 
benclimark evaluation1 and the pos­
sibility of standardized benchmarks 
will be attacked and covered in the 
future. Unfortunately, in the bench­
mark world, it's not who knows but 
who shows that counts. We have no 
lemon laws for benchmarking that 
guard against misrepresentation. Bat 
we do have methodologies and gen­
eral techniques that assist us in our 
understanding or development of 
benchmar.ks. 

The role of reader is seldom con­
fronted but demands rnenti n. The 
audience, if polite, will permit mis­
representation in benchmarking and 
if aggressively critical, will nurture 
clear and honest benchmark report­
ing. 

ln sh rt, this article is not a 
thorough treatment of the deep sub­
ject of benchmarking. Consider this 
as a starting point for discussion and 
ammunition against credible reports. 
We encourage you to read th e refer­

ences for more insight. We are also 
anxious for your opinions and jn­
volvement in this controveISial sub­
ject. • 
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Thebest software for 
the IBM Personal Computer. 

Could it beyours? 
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Acteorion, all programmers . H ere's a 
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If you've wriccen software chat s completed 
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The Word-Processing Maze 

How to find your way through all those "new" features 

1f you're in the market for a word 
processor, you might fee l safer buy­
ing some land in Florida. Wild claims 
seem more prevalent than usual as 
more and more companies quare off 
on the already-scarred word-process­
ing battlefield. On1y certain species 
of rabbit are known to produce more 
"generations" than the word-process­
ing industry. 

lf you trust the comparison charts, 
you buy the program with the most 
red dots next to it. But is it that 
simple? What's really going on? What 
is a "style sheet"? Do you need hori­
zontal scrolling? Do you need the fea­
tures of a "dedicated" word proces­
sor? What if you're "dedicated" to 
your old vvord processor? 

It's true, word-processing software 
is getting better all the time. With 
16-bit computers and more sophisti­
cated screens to run on, word-pro­
cessing programs are adding fea­
tures, dropping prices, and tryill 
every gimmick to get attention. This 
article describes some new features 
you11 be hearing about and will help 
you create a mental checklist of what 
you want in your next word proces­
sor. (Also see "Evaluating Word-Pro­
cessing Programs" on page 243.) 

by Andrea Lewis 

If you're in a store where you can 
test one of the new dazzlers, tart by 
typing in some text. This is a little 1ike 
kicking tires, but it does tell you some 
things. Watch for wordwrap at the 
right margin of the line you're typing. 
If a word won't fit on the line, it 
should automatically move down to 
the next one. (Reverse wordwrap­
good buzzword-occurs when you 
delete something and words from 
below move up.) Not only is this 
quick and handy while you're typing, 
but it indicates the much broader 
design concept of automatic refor­
matting. 

Most of your text entry is in insert 
mode, but make ure you can switch 
to overtype mode-replacing existing 
characters as you type. It should be 
available as a simple toggle and 
comes in handy for some editing 
operations. 

Be Selective about Selecting 
Next, most people try out one of 

the Big Three: Delete, Copy, orMove. 
To perform one of these operations, 
you must first choose the exact text 
you want to work on. Stop for a 
minute, take your attention away 
from the commands themselves, and 

consider the proces of selecting t t. 
This single process will, in time, 
cause you immeasurable grief if it i 
the tiniest bit awkward, slow, or dif­
ficult. 

The system should provide many 
options for selecting the text you 
want. Imagine the agony f selecting 
every word character by character or 
every sentence one word at a time. 
look for fast, flexible text selection: 
by character, word, sentence, and 
paragraph-with options to extend to 
multiples of each item. The use ol a 
mouse makes text selection much 
easier. 

Before you can select text, you must 
position the cursor in the right vkln­
ity, involving some combination of 
scrolling and cursor movements. A 
mouse is handy because you can 
scroll by variable amounts using the 
scroll bars. If you are going to scroll 
with the keyboard, the system 
should implement Page-up and Page­
down keys to move you up or down 
by one screen. To scrol1 longer dis­
tances, look for Home and End keys, 
a jump to page n command, and the 
ability to mark text and jump to 
marker x. 

Horizontal scroUing is a necessity 
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now that most word proces ors per­
mit VeY)' wide documents. Find out 
which keys move the document left 
and right and in what increments. 

No Big Deal 
You. were about to carry out a com­

mand before te.xt selection, cursor 
movement, and scrolling sidetracked 
you, so now turn your attention back 
to the c mmand interface. You 
should be able to see the main com­
mand menu on the screen while you 
are entering te t. Find out how easy 
it is to choose a command, by point­
ing at it (using keys or a mouse) or 
by typing its first letter. Look for ease 
in moving back and forth between in­
ert mode and the commands; it 

shouldn't be a big deal. Try some 
simple editing commands like DeJete 
and C py to see how easy or difficult 
it is to choose commands. 

Reserve judgment on the com­
mand interface as a whole until you 
look at the more intricate commands, 
those with a submenu or more than 
one field to fill in. The important 
thing h ere is that, as much as pos­
sible, the commands be task-ori­
ented, so that all the information you 
need i in one place. For example, the 
Replace command shouJd prompt 
you for all the information it needs: 
the search text, the replace text, the 
direction of the search (forward or 
backward), and if it is case-sensitive 
and whole-word-sensitive. (Whole­
word-sensitive means don't find oc­
currences of the search word within 
other words . Case-sensitive means 
earch only for text in which the up­

percase and lowercase letters match 
the search string. Some new system 
do case-sensjtive replacements auto­
matically, that is if t:he replacement 
word begin a sentence, its first let­
ter is automatically capitalized.) You 
should also be able to specify con­
firming or nonconfirming, that is, 
whether you want to individually ap­
prove each replacement or globally 
replace all occurrences at once. 

It is important to notice how 
logically and efficiently the command 
interface is organized. Check to see 
if the command fields are filled in 
automatically witb defaults or likely 
responses. It Is desirable to have com­

mands with lot of opbons, but you 
don't want them to obstruct what you 
do 99 percent of the time. 

The Formatting Jungle 
The term "formatting'' covers a lot 

of gr und in word processing. How 
do y u get from screens full of free­
form te t to the printed page with 
running headers, page numbers, cen­
tered titles, paragraph , section , 
tables, footnotes, and bold or italic 
characters? And how much f thi 
can you see on your creen during 
editing? Functionc:illy and visually, 
formatting features on mkrocom­
puters are finally meeting-or sur­
pa ing-those on dedicated word 
processors. 

You'U keep hearing the phrase 
"what you see is what you get!' lt 
means that the word proces or auto­
matically reformat: all the text wh ile 
you are working, o you always see 
a reasonable facsimile of the for­
matted document on the screen. Lf 
there really is a next generation on 
the way, automatic reformatting rs its 
single most distinguishing featu re. 
The screen looks just as it's supposed 
to, without gaps after a deletion, 
without unjustified margins when 
they should be justified, and without 
Reformat key or commands. Instead 
of control codes indicating bold or 
underlined letters, the letters appear 
bold or underlined . Centered text 
stays centered, even if you change its 
length . You get the idea . 

In short, the formatting actions are 
not only automatic, but, once as­
signed, they become implied in the 
text. Special formatting commands 
assign the formatting properties that 
are not visible within the text it elf. 
rrs a subtle concept, but one that 
judges the effectiveness and elegance 
of a s stem's formatting repertoire. 

A few formatting ~echniques re­
quire pedal m ention: 

Fonnatting tabs: tabular material was 
a problem in the past because word 
proces ors simply expanded tabs in­
to space . If you changed the number 
of characters between tabs, you threw 
the alignment off. Today, real tab 
stops exist, which are a lifesaver for 
anyone worklng with columns. look 

for a specific tab-setting command 
and tbe ability to see tabs on a ruler 
on the screen . Also look for align­
ment selection- leh, right, center, or 
decimal- for the text at any tab stop. 
And, if you're really serious about 
table , look for column operations, 
such as deleting an entire column or 
adding the figure in a column. 
Formatting running 11eader : usually. 
word processors keep text for run­
ning header in one pJace and then 
print it on each page. Look f r the 
following options for formatting run­
ning headers : positioning at the top 
or bottom, different text for even and 
odd page numbers, expanding page 
numbers within the h aders, and 
changing or eliminating the header 
on the first page. The pack.age should 
allow any number of lin.e in the tun­
ning header. 
Fommlting fvotnotes: at last, som 
microcomputer word-processing sy ­
terns include specific commands for 
footnote management. lf your work 
includes any documents requiring 
footnotes, don't settle for a sysLem 
that doesn't handle them. Your w rd 
processor should number the foot­
notes and automatically put foot­
notes and their references on tbe 
same page during printing . There 
should also be an option to print all 
the footnotes at the end, if you prefer. 
Since the footnotes are usually st red 
at the end of tbe document during 
editing, some systems provide a foot­
note window that you can open to 
edit the footnotes without lo ing 
ight of the main text. 

Fonnal. definitions: the ability to create 
format definitions rather than the for­
matting macros of yesteryear is in the 
works. Format definition (or style 
sheet ) are powerful tools, especial­
ly if you want a standard format for 
a certain type of document. The for­
mat definition js an entity, separate 
from the text, that the u er creates to 
describe certain format properties. It 
includes such formatting information 
as indents, justification, running 
headers1 foot names, double-spacing, 
and tabs. If you store the f rmat 
separately and apply them to the 
documents later, you can establish 
tandards for company documen ts or 

for y ur own use. 
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Getting What You Saw 
Be sure the word processor you 

buy works with your printer and 
takes full advantage of it, that is, be 
sure i t has the correct printer descrip­
tion file . If your printer has propor­
tional fonts, make suxe your system 
supports them. The word processor 
must know the width of every char­
acter in the proportional fonts you 
use to calculate line breaks and justify 
the text . Find out if the printer 
description file has all the informa­
tion you need. To justify with propor­
tional fonts, most systems mierospace 
between words, making the space be­
tween words on a line equal. Your 
output looks even better if the system 
mkrospaces between the letters of 
the words, 

Other print options to look for in­
clude choice of continuous or sheet­
fed paper, background printing, and 
prompts for font (print wheel) 
changes during printing. Most new 
s stems also offer direct print (or h t 

print), which lets you type directly 
from the keyboard to the printer­
ha ndy for addre~sing a quick 
envelope. 

Currently, no microcomputer word 
processor: display text in two or 
more columns on the screen and re­
format them a you type. [Editor's 
Note: There is 11ow at least one: Jack Tl 
for the IBM PC from Business Solutions.] 
A few let you enter text as u ual (in 
a single column) and then specify 
more than one column for printing. 
The ystem wraps and justifies the 
columns before printing, and you get 
muJticolumn output. This is a good 
feature, especially if you print a 
newsletter or brochuxe with your 
word processor. 

I Take It All Back 
For the "what have I done" and the 

"oh no," an Undo command is a 
must, and most word processors to­
day implement one. The Undo com· 
mand takes back your last action, as 
if you never did it. The Undo c m­
mand responds in two po sible ways 
if you execute everal in a row. lt may 
undo only the most recent action 
(even if that action was an undo), or 
it may work successively backward 
through your actions, undojng each 

one in turn . Both are u eful. You can 
experiment with formatting by undo­
ing your most recent action. Change 
some formatting, look at it, undo it 
to cornpa.re it to the original, and so 
forth. How much text can the Undo 
command handle? The worst errors 
are usually the ones involving the 
most text, so it defea t the purpose 
of this command if there i much of 
a limit. 

Chunky 
All good word processors have a 

way to expand u er-a signed abbre­
viations into their longer definitions. 
A glossary (or boilerplate) is a real 
time-saver for anyone doing business 
or legal documents. First, you assign 
abbreviations to chunks o( text, such 
as the paragraph that describe y ur 
warranty or a phrase like '1the party 
of the first part :• When It's time to in~ 
sert the text into the d cument, you 
simply type th · a breviation and ex­
pand it. The important que tions are 
h w many abbreviation can you 
have, how long can the chunks be, 
and how easy is it to do the expan­
sion? It's supposed to be a time-saver, 
so a single keystroke shouJd expand 
the abbreviation. 

Mouse Pointers 
The initial reacti n to using a 

mouse with a word proces or is 
usually: "1 don't want to keep mov­
ing my hands on and off the key­
board!' Well , that' true, you don't. 
Depending on how well the program 
differentiates between text entry and 
editing and formatting, the mouse 
can really shine at electing text and 
commands. 1t allows easy crolling 
and text selection . To carry out a com· 
mand on the selected te t, point the 
mouse at it and push a buJton . Uthe 
system is designed for this device, 
lots of operations can be performed 
on1y with the mouse. Of cour e, any 
system that works with a mou e 
hould also have a keyboard quiva­

lent for every function . 

Window Shopping 
A good system allows two, maybe 

more, window: open at once. Look 
for a Window command with the op­
tion of opening it vertically r hori­

zontally. You want the ability to ee 
different parts of a document, or dif­
ferent documents, through the win­
dows. lt should be easy to cross win­
dow borders and to copy or move text 
from one window to another-some­
times called cut and paste. Multiple 
windows allow you to see what is 
happening when you merge docu­
ments. Make sure you can merge at 
any location in a document, not ju t 
at the end . 

Spelling and Hyphenation 
To cut down on overhead, most 

systems don't build in spelling or 
hyphenation utilities but rather pro­
vide them as separate utilities. 
Hyphenation can exist with varying 
degrees of accuracy. Some programs 
hyphenate according to a set of ruJes 
about where it .is safe to insert a 
hyphen (before "ing'' or between 
double consonants, etc.) . If an on-line 
dictionary already exists for spelling, 
the hyphenator should use it to look 
up proper hyphenation . This is 
slower but more accurate. Some 
spelling checkers also provide minor 
syntax checking. such as alerting you 
when you type the same word twice 
in a row. 

Still Waiting 
So far, generating an index or a 

table of contents automatically i still 
the exclusive property of dedicated 
word proces ors or mainframe pro­
grams. Look for these features on 
microcomputers 12 to 18 month 
fr m now. 

Summary 
I hope this list of new word-pro­

ce sing feature helps you weave 
yout way through the ads, brochures, 
and demonstrations. Plan ahead for 
th features you want and need so 
your word processor will be viable for 
year to come. In addition, don't lose 
sight of such design qualities as aut 
mat:ic reformatting, easy text s elec­
Hon, and a logical command inter­
face. They make a real difference in 
efficiency and ease of u e in the long 
run. • 

lindl'ea Ll1wis (1034 N. E. 90t/1 St., Sea We, WA 
98LJS) 1s ci freelance writ r. 
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171e Multifunction Card 
that let you get the niost 
out of your IBM PC 
AST Research Number One Add-Ons let you 
realize the full potential of your IBM PC or PC­
XT without wasting valuable slot space. By 
combining your memory and input/output 
requirements on a single card, you can take 
advantage of more of the capabilities IBM 
designed into the PC, while leaving space for 
future enhancements as they are introduced. 
AST Research multifunction boards can add 
user memory from 64 K to 512 K to your PC 
bringing your PC memory to its maximum of 
640K. You also receive the added features of 
serial ports, parallel ports, a clock calendar, 
game adapter port, and SuperPak~ - the 
utility diskette wi th the most powerful disk 
emulator and print spooler software available. 
SixPakPlus - Up to 384K memory, serial 
port, printer port, optional game por~ and 
clock calendar on a single card. 
1/ 0 Plus W - Up to 2 serial ports, optional 
printer port, optional game port, clock cal· 
endar on a single card. No memory. 
MegaPlus W - Up to 51 2 K memory, up to 2 
serial ports, optional printer port, optional 
game port, and clock calendar on a single 
card. 
Combo Plus~ - Up to 256K memory, serial 
port, printer port, and clock calendar on a 
single card. 
Commun icat ion Products- Other AST Re· 
search Number One products include system 
enhancements and mainframe communica· 
tions products such as 3270 SNA and 5251 
terminal emulation, 3780 AJE support and 
AST-PCnet'" - the Local Area Network spe­
citlcally designed for the IBM PC. 

ASrQuality 
All AST Research multifunction boards come 
with the AST " Plus" - our unsurpassed repu­
tation for quality, reliability, alter-the-sales 
support, and overall design excellence ­
which give our products the best price/per· 
formance ratio in the industry. 
AST Research Number One Add· On Products 
are available at Computerland, Entr9, Busi­
nessland and other computer stores world­
wide. Contact AST Research, Inc. tor the 
dealer nearest you. (7 14) 540-1333/863· 
1333 TELEX: 295370ASTR UR 

PCnel Is a regis tered lrademark of Orchid Technology. Inc. 
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You'll never see Infocom's graphics 
on any computer ere n. Because 
there's never been a computer built 
by man that could handle the images 
we produce. And, there never will be. 

We draw our graphics from the 
limitless imagery of your imagi­

nation-a technology so power­
ful, it makes any picture 

that's ever come out of a 
screen look like graffiti 

by comparison. And 
nobody knows how 

to unleash your 
imagination like 
In.focom. 

Through our 
prose, your 
imagination 
makes you part 
of our stories, 
in control of 
what you do 
and where you 
go-yet unable 
to predict or con­

trol the course of 
events. You're con­

TIMES saw fit to print that our 
DEADLI En1 is "an amazing feat 
of programming." Even a journal as 
video-oriented as ELECTRONIC 
GAMES found Infocom prose to be 
such an eye­opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discov r firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning everything we write into 
instanta.neous bestsellers. 

Step up to Infocom. All words. o 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

(For more information on Infocom 
games contact: Infocom, Inc., P.O. 
Box 855, Garden City, NY 11530.) 

--­
fronted with situa­ Ui];;jru!i! ' r

tions and logical puz­
zles the like of which you won't 

find el ewhere. And you're immersed 
in rich environments alive with per­
sonalities as real as any you'll meet 
in the flesh-yet all the more vivid 
because they're perceived directly by 
your mind 's eye, not through your 
external senses. The method to this 
magic? We've found the way to plug 
our prose right into your psyche, and 
catapult you into a whole new 

...... .~' 
--~' Wlll\ll'' 

... ,1, •• ,, I 1U II :'II~ !I 

1n111oca~ 
The next dimension. 

Rlr)'tlur: Apple JI, Atari, Commo<iote64. CP/M 8; DEC Rllinbow, 
DEC RT· ll, I BM. MS·DOS 2.0. NEC APC. NEC PC-8000, O•borne, 
T l l'rof...iooal, T l 9914A. TRS.80 Model I. TRS.SO Model Ill . 

dimension. 
Take some tough critics' words 

about our words. SOFTALK, for 
example, called WRK®III's prose 
"far more graphic than any depiction 
yet achieved by an adventure with 
graphics." And the NEW YORK 

Circle 182 on Inquiry card . 



very software ad you read seems to be talking abouc 
'inregrared oftware'. But it was 1-2-3rn from Lotus® 
th at actually gave the phrase real meaning becau ewe 
combined spreadsheet, information management and 
graphic functions in one simple, powerful program. 

A program that is fas ter and easier to use th an any 
other software available today. 

In short, the tasks it can perform are really impressive, 
but why it can perform them i even more imporranc. 

Because we feel the real criterion for any managemenc 
tool i its ability to let the human mind flouri h and 

accomplish more than it ever has before . 
Thar's why with 1-2-3 the thought proce is not in­

terrupted , o your mind no longer ha co waic for your 
hands. To the novice, it makes everything plausible. 
To the expert, it make anything po sible. 

The results: Bu iness deci ions come faster and easier. 
1-2-3 from Lotus is truly compatible with the most 

. important personal computer of a ll- the human mind. 
And i n't that what integration really hould mean? 
Call 1-800-343-5414 (In Ma sachu errs call 617-492­

7870) and find out more about 1-2-3 from otus . 

Circle 220 on inquiry card. t-2-3 :r.nd Loms .arr tra<l ('mairks of Locus D~lopmrn1 orpor.11 ion. All ri ll,ht s r('s('n·~d. 
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Evaluating Word-Processing 

Programs 


A 100-point checklist simplifies the decision-making process 

How to Keep Score 
In the case of a11 yes/no questions, 

yes is the answer that earns the 
points. 

When keystrokes are being 
counted, control characters count as 
a stroke and a half. So do shifted 
characters, Shifted control charac­
ters-or any other combination of 
three keys you have to hold down at 
once-count as two keystrokes. If a 
program can't do the function at all, 
it gets a five-keystroke penalty. 

Count cursor arrows with auto­
repeat for a minimum of 3 (it takes 
a while to get started) and a max­
imum of 10 (to move from the top to 
the bottom of the page or from one 
end of a line to the other). 

lf a question asks, "ts there a one­
stroke command to ... ," count con­
trol characters (but not shifted con­
trol characters or other three-key 
commands) as one stroke. 

This article is reprinll!d /Jy pmnissia11 ofMcGrr:nf!­
Hill Book Compo.nyfrom Word Processing Buyer's 
Guide '1y Arlltur Naiman (N~'W )7)rk: McGmw­
Hil/, 1983). 

by Arthur Naiman 
Since some microcomputer key­

boards have special function keys like 
those on dedicated word processors, 
and since certain word-processing 
programs have been designed to 
work with them, such programs may 
get different scores, depending on 
the system they're used on. l3ut for 
dedicated word processors (which 
always use the same hardware), and 
for word-processing programs that 
can't take advantage of special func­
tion keys, the score won't vary. 

If a file name is required, assume 
it consists of eight characters. Be ure 
to include every keystroke- Return, 
Enter, etc. Remember that you can 
give partial points {for partial perfor­
mance) on any item. 

Since the checklist is so long, I've 
boldfaced certain key words through­
out, to help you find particular items 
more quickly and easily. 

Safety and error handling­
10 points 

How hard is it to lose text? (4) 

Are there hard-to-avoid fatal error(s) 

that are likely to occur: 


about 1% of the time? ( - 25) 

about 2% of the time? ( - 50) 

about 3% of the time? ( - 75) 


How well are errors documented? (2) 
How clear are the error messages? (1) 
Is verification of saves automatic? (1) 
Are backup copies automatic? (1) 
Can you save to either disk, or switch 
disks without exiting the program? (1) 

Subtotal for safety and error handling: 

Documentation- 18 points 
ls the training manu al: 

well-organized? (3) 
readable? (3) 
complete? (1) 

Is the reference manual : 
complete? (3) 
well-organized? (2) 
understandable? (2) 

Is there a good, complete index? (1) 
Are the manuals typeset? (1) 

If not, is the text proportionally 
spaced? (lh) 

ls the layout intelligent and the 

design graceful? (l} 

Are there special kinds of documen­

tation, other than manuals (like a 


f'.ebru11.ry 1934 ~ BYTE Pul>lleatlon& Inc. 243 

http:f'.ebru11.ry


reference card, on-screen tutorial, 
training tape, etc.), that you find 
useful? (1) 

Subtotal for documentation: 

Ease of use and human engineer­

ing-18 points 

Is the workfile held in memory or 

on-and-off disk? 


{no score, but an important 
consideration) 

How many keystrokes does it take to 
go through the following sequence of 
23 commands? ____ 
1) ope.n a new text file (don't count 
the characters in the file name itself); 
2-4) center, boldface, and underline 
a tit1e; 
5) skip a line; 
6) inde.nt the next line of text 5 
spaces; 
7) indicate the end of that paragraph; 
8) skip a line; 
9) indent the next paragraph 5 
spaces; 
10) put a page break at the b ttom of 
that paragraph; 
11-14) reset the top, bottom, left, and 
right margin (just count the com­
mands, not the numerical values); 
15) order the file to be double-spaced 
(if single-spaced is the default), or 
vice versa (again, not counting the 
numerical values); 
16) save the file; 
1'?) print 1t out; 
18*) top in the middle of printing 
out; 
19) return to tJie te)(t; 
20) delete a word (5 characters and 
a space); 
21) delete a line (60 characters or 
more); 
22) save this new version of the file, 
keeping the old version for backup; 
and 
23) begin printing out again at the 
top of the page. 

[*Systems with virtual representa ­
tion can skip these two steps (V­
18), since it's just as likely that a 
mistake will get caught on the 
screen as in a printout.] 

Fewer than 55 strokes-5 points 
56-60 strokes-41/2 points 
61-65 strokes-4 points 
66- 70 strokes- 31/2 points 
71-75 strokes-3 points 
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76-80 trokes-2% point 
81-85 trokes- 2 points 
86- 90 stTokes- W:t points 
91- 95 strokes-1 point 
96- 100 sl:rokes-1/2 point 
more than 100 strokes-no points 

How easy i it to remember com­

mands (thanks to mnemonics, cursor 

ruamond1 and other logicaJ key place­

ment, menus, logical command 

structure, reference card, key tops, 

dedicated keys, reconfigurable com­

mands, etc.)? (3) 

Is the m<Un editing menu suppress­

ible1 or not n rmally on the screen 

with the text? (V2 ) 

l s there a way to know: 


what page of the printout you're 
on? (Vi) 
your location with respect to fhe 
entire file (what percentage of it i 
behind you, fore ample)? (%) 

Can you find out the total size of the 

file you1re editing without exiting the 

program? (1/2) 

Can you do that and return l'o where 

you were in the file in les than 3 key­

strokes (or two control characters)? 

( 1/• additional) 

Can you copy the program as · ften 

as you need to? (2) 

Total program size! 


Less than 25K? (1) 25-35K? (112) 
Or-on dedicated word processors, 
and other systems where the soft­
ware and hardware are integrated-

Workspace more than 30K? (1) 
Workspace more than 20K? ( 1h) 

Are the editor and formatter loaded 
together? (1) 

lf not, can you keep the workfile in 
RAM while switching from the 
editor to the foi:matter? (lh ) 

How often does the program have to 
go to the disk to access overlays? 
{never, because whole program 
re ides in memory- 1; only goes to 
overlays occasionally, for special 
jobs- 112; overlay are essential part of 
program- 0) 
Can you: 

rename the file you're working on 
without abandoning the edi t? (%.) 
rename a file other than the one 
you're working on without leaving 
the program? (1/t) 
delete a file other than the one 
you're working on without Jeaving 
the program? (%) 

Can you get a directory of files on the 
disk without exiting the word ­
processing program? (-1 if not) 

Does thjs directory also give you 

the ize of each file? (1h) 

Can you ask for just part of the 

directocy? ( Y~) 


Ts there a type-ahead buffer (key­

stroke stoTage)? (1) 


Will this program run memory­
m.apped ? (Yi) 

Subtotal for ease of 11se·: 

Editing power-25 points 
~at is the total number of com· 
mands this program offers you (for 
editing, formatting- everything)? 
lCount every possible option .J 

more than 170-4 points 

150-170-31/2 points 

130-149-3 points 

110-129-2% point 

90-109-2 point 

70- 89-11/i points 

50-69-1 point 

30-49-1/~ point 

fewer than 30-no points 


Is there wozdwrap? ( ) 

Ease and power of basic cmsor move­

ment, insertion and deletion com­

mands (6) 


!The next 16 questions will give you 
a reasonable score for this item for 
programs that use con entional 
techniques. For other program , 
you have to make this judgment 
subjectively.] 

ls there a one-stroke (or one~control­
character) command to move the 
cu.rsor: 

right one character? (-1 if not) 

left one character? (-1 i£ not) 

up one line? (- 1 if not) 

down one line? (-1 if not) 

(two-stroke or two-control-charac­

ter command count half for the 

next 11 questions) 

forward one word? (l/:z) 

backward one word? (1/2) 

to the end of the line? (1/2) 

to the beginning of the line? (1h) 

to the top of the screen? ( l/2 ) 

to the bottom of the screen? (112) 

to the beginnfag of the file? (1'2) 

to the end of the file? (Yi) 


Is there a one- troke (or one-control ­
character} command to: 



OVERALL SCORES 

CPT 8100 G-2 ded wo<d proc. $15,000 943/• 9 16% 143/• M 24 26V4 4 

DICTAPHONE DUAL OISP. D ded. word proe­ 13,500 851A 7 1631.t 12 D 18% 263/. 4 

PIE WRITER 
<;NI PRO/FORMAT 2.1 (2 .2) 

Apple II, Fie)( , 
IBM PC, TRS-80 
Color Computer 200 84v. 91h 15 13 M 20V2 221/4 4 

A. B. DICK MAGNA SL 7 ded. word proc. 14.500 83 8 16'12 93/• D 19% 25 4 

WRITE t 4 CP/M 400 821/4 10 151/2 163/.i M 19 17V2 31/2 

MlCOM 2001 5.1R ded. word proc. 12,000 821/• 7¥-1 153/.. 10% M 20Vz 23Vi 4 

WORD STAR 3,0 CPIM, Apple II , 
IBM PC 500 80 7V2 113/.i 13 0 21~ 22 4 

NEW SCRjPT 7.0 TRS-80 
Models I & Ill 

WANGWRITER 5503A 3.1 ded. word proc. 6,400 74 B 

WANG SYSTEM 5, MODEL 3 3.2 ded. word proc. 11 ,500 70 6 143/.t 10:Y.. D 18 17% 31/4 

MINCE & SCRIBBLE 2.6+ t 3 CP/M, UNIX. 
PDP-1 1 

SCRIPSIT 2.0 TRS­ 80 Model 11 400 6W2 2 141/4 73/• D 18'/• 161/• 3 

MAGIC WAND 1.11 CP/M 400 611/¢ 3l/4 123/• 8 M 7V~ 20 o 

EASYWRITER 1.0 IBM PC" 175 35 -24 141/• 111/• M 12'/2 163/• 4 

'Sfmilar Scripsit program also available for Models I & Ill 
..Very similar program called Easywriter Professional available for the Apple II 

Table 1: Composite scores of some word processors. 

delete a whole word? (1/2) 

delete a whole line? (1h ) 

switch between insert and write­

over mode? (1) 

eitheT mode mis ing (-5) 


rs there continuous and unlim.lted : 
forward scrolling? (1h) 
backward scrolling? (1/z) 

Can the scrolling speed be altered? 

(1/4) 

Can you call up any page in the text 

by number? (1114) 

Can you move the CW'Sor where there 

is no text? (l/2) 

Can you: 


copy blocks of text? el•) 
move blocks of text? ( 1/4) 
delete blocks of text? (1) 
make a new file out of a block of 
text without having to stop editing 

the file you're working on? (1/2) 
insert another file into the one 
you're editing {V2) 

Can you: 
find a string anywhere in a file? (1) 
replace a string anywhere in a file? 
(1) 
search backward as well as for ­

ward? (lf.i) 

do many substitutions all at once, 

without having to approve each 

one? (1) 


Can you see each change for ap­

proval if you want? - 2 if not) 

ln doing finds or substitutions, can 

you tell this program to ignore 

caps/lowercase? (1h) 

Look for whole words only? (1h) 

Can you: 


make substitution that affect more 

than one file at a time? (1h) 
store stock phrases in memory and 
insert them with a coded com­
mand while typing? (1'2) 

Are there other special global capa­

bilities? (114) 

Is there a command that moves the 

cursor to where it was before the Jast 

command was executed? {1/4) 

ls there a split-screen feature? (1) 

Can you edit one file while printing 

out another? (1) 

Are there other special editing fea­

tures that appeal to you? (l1h) 


Subtotal for editing power: 

Formatting power--:25* points 
[*With virtual representation, pos­
sible total of 30] 
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Can you vary: 
the top and bottom margins? (-1 
if you can't) 
the side margins? (-1 if you can't) 
character spacing? (1) 
line spacing? ( ) 
the tabs? (1h) 
each tab setting individually? (1/2) 

Are there decimal tabs? (1h) 

Are there automatic indents? (V2) 

outdents? ( l/4) 

Automatic page numbering? (1) 

Can you choose: 


where on the page the page num­

bers go? (1/2) 

what text (if any) accompanies 

them? (1/4) 


Can you get headers and footers 
printed automatically on each page? 
(1) 
Are there special features like hori­
zontal scrolling to h elp with format­
ting extra-wide text or tables? (1/2) 
Will the program allow you to bold­
face on printers that are capable of it? 
C% ) 
ls U1ere oversbiking? (1) 

Are there subscripts? (%) uper­

scripts? (%) 

Can you underline continuou ly1 i.e. , 

under spaces and punctuation as 

well as letters and numbers? ('h) (­

if program can't underline at aU) 

Can you automatically center lines? 

( V4 ) 

Is there automatic two-column print­

out? (1h) 

Do you have a choice of single-page 


or continuous printout? (1) 
Can you link files during printout, 
either by embedding a line at the end 
of each file or by specifying the files 
to be linked when you give the print 
command? 

Either (1) Both (l1h ) 
Can you have muJtiple copies of tJie 
same file printed out with one com­
mand? (1/2) 
Can you embed a comma nd that 
makes the printout stop and wait for 
your instructions? ( IJ.i ) 
Can you stop printout fr m the key­
board? (-2 if you can't) 
Can you print from the middle of a 
file? (1) 
Can you justify the right margin? (1) 
I there true proportional spacing on 
printers that allow for it? (2) 
Is there on-screen formatting? (2) 

(line breaks-lh; page breaks- 'h_; 
centering-1/2; other formatting in­
formation displayed- 1/2) 

(An extra 5 points is given for virtual 
representation (wh ich i machine 
dependent). To qualify, th creen 
mu t display all of the following (par­
tia l points as indicated): 

full page (at 1 ast 54 li.nes) of text (1) 

underlining (1/i) 

double underlining (1h ) 

boldface (1) 

justified right margins (1) 

proportional spacing (1)] 


Is there automatic hyphenation? 1) 
lf not, are there conditiona l 
hyphens? (l/2) 

ls there a conditional page break fea­

ture? (1) 

Can you ask for a no-break space? 

(114) 

Is ther an instant print feature? (V2) 

Are there other special formatting 

features that appeal to you? (11/i) 


Subtotal for fotmatlin power: 

Responsiveness and support­
4 points 

(Based on reputation, users' com­

ments, '"'hat the vendor says, etc.) 


Program Name: Version #: 

Operating system(s) it runs tmder 

and/or machine(s) it runs on: 

Price: $ 

Publisher: 

Vendor(s) : 

Overall score: 

Scores in specifi areas: 


Safety and error handling (10) : 

Documentation (18): 

Ease of use (18}: 

Editing power (25) : 

Formatting power (25'"): 


("With irtual representation , a 
total of 30 is possible) 

Publisher support (4); 
Special notes: • 

Arthur N11imr111 is til e mdlrnr of seuerol books 011 

ro111p11trrs tr111t is t•11mmt/y Wl)r/ring 011 more. Tiiey 
includt Introduction to 'tl'ordStar 1111d Compu r 
Dictionary for Bl'ginners. 
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TSK Electronics Corporation 
18005 Cortney Court 

City of Industry. CA 91748 

(213) 810·1291 

Clrcle 384 on Inquiry card. 





• 


• 	 Automatic or manual dlallng and answering for all voice and data calls. 
• 	 Voice and data transmission durlng the same call - ends the 3 separate 

calls ("I'm going to send," " I'm sending," "Did you get what tsent?") 
• 	 Smart modem compatible - works with widely available communications 

software. 
• 	 Flexlblllty - compatible with 103, 113, and 212A dial-up modems; connects 

to all standard single and multi-line equipment. 
• 	 Fast, easy setup - 'tune' tells when the three cables are properly connected. 
• 	 Adjustment-free operation - no manual switches to contend with. The 

X100 automatically takes Its instructions from your PC or terminal. 
• 	 Automatic computer briefing - reports to your PC all call-progress tones ... 

dial tone, busy signal, remote ringing , talk, even line disconnect - so your 
computer can do more. 

• 	 "In-Use" light on multi-line phones - protects against Inadvertent Interrup­
tion . 

• 	 Smart Interface - automatically adapts Itself to various RS232 cables. 
• 	 Versatlle lnetallatlon - fits convenien tl y on well , desk or floor. 

Circle 2'95 on Inquiry card. 

See your dealer or write for more information . Make the connection 

between yourself and the challenging world of information. 


O Please send me Hterature on POPCOM products. 


D Please call me immediately. 


NAME 	 TITLE 

COMPANY 	 TEL: 

ADDRESS 	 STATE ZIP 

PRENTICE CORPORATION, 266 Caspian Dr. , P.O. Box 3544, 
Sunnyvale, CA 94088·3544, (408) 734-9856 

0102 





Reviewer's Notebook 

last month I mentioned a few of 

the new printers we had received. 
This month I'll m ntion one more1 

plus another type ot output device- a 
plotter, And we'll even cover some 
s ftware for a change. 

The HP 7475A 
The arrival of the Hewlett-Packard 

HP 7475A plotter ties in nicely with 
all the attention that is being placed 
on the graphic capabilitie of per­
sonal computers, especially in televi­
ion commercial . In th se commer­

cials, ail you have to do is press two 
keys and your complete financial pic­
ture appears in four or more colors. 
Nice, even if the number of key­
s trokes is vastly undere timated. Bul 
if y u want to take your .financial por­
trait around to your ass cia.tes, you're 
going to need either a very good 
camera or a plotter. And you cadt 
beat a plotter for resolution and 
speed . 

The HP 7475A is the enhanced ver­
sion of the popular HP 7470A plotter. 
The earlier version had only two 
pens and could handle only 81/z- by 
11-inch paper. But it was fast, ac­
curate, and sold for the moderately 
inexpensive price of $1795. The new 
plotter seUs for about the same price 
as the older one, but it has several 
uperior features-six pens instead of 

tw·o, the ability to handle larger paper 
(11 by V inches), a better character 
t nt (the letter "O" is actually curved 
rather than octagona1), and even 
automatic pen capping, wbich keeps 
pens from drying out. 

Of course, these features would be 
useless if the.re weren't any software 
to take advantage of them. Fortunate­
ly, the people at Hewlett-Packard 
have been very successuJ at getting 
the major graphics software houses 
to write driver programs for the HP 
7475A. At last count we had received 
more than 10 packages, including 
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by Rich Malloy 
Latu 's 1-2-3, Supercalc3, and Graph­
talk . 

In typical HP tradition1 the HP 
7475A has more control keys than you 
could ever hope to become even 
vaguely familiar with, but it is an im­
pre sive little graphics machine 
nonethele s. We11 have a more de­
tailed article on it in tbe future. 

The MT-160 Printer 
Getting back lo printers, we should 

mention another of the printers be­
ing offered by Mannesmann Tally. 
The MT-160 js a real workhorse, 
th ugh it may be ne of the mallest 
office printers around. Priced at $795 
($695 without a near-letter-quality 
mode), the MT-160 is a fairly ·reason­
ab1 value considering its capabilities. 
It can print at 160 cps (characters per 
se and) in draft mode and 80 cp in 
near-letter-quality mode. As for 
pitch, it can print at 10, 12, a:nd 16.5 
cpi (characters per incJ1)1 and it i the 
only printer 1 have seen lately that 
can also print at 20 pi. For graphic 
it is compatible with the Epson. And 
it has both a serial and parallel po.rt . 
To top things off, the MT-160 offers a 
unique and simple way to set its vari­
ous parameters: you merely pre s a 
"yes" or "no'' button in response to 
a eries of questions it prints out. 
And it remembers this configuration 
even after you turn the machine ff. 

Friday! and Peachtext 5000 
After all this talk about hardware, 

I should mention two software pack­
age we've received for the IBM PC­

ne a database manager, the other a 
coUection f practically everything. 

The databa e manage , called sim­
ply Friday!, was announced last April 
by Ashton-Tate amidst" tremendous 
hoopla . This easy-to-use application 
program written in dBase ll was sup­
posed to revolutionize offices. Practi­
cally anyone could use it to do pra ­

tically any office task 
Now that Friday! has been out for 

a while, we must agree with some £ 
the hype. Friday! is a good product. 
And while it is true that practically 
anyon can use it, there is a definite 
limit to what you can do with it . two 
thing are particularly objectionable. 
First, each field of data is limited to 
32 characters. And although 98 per­
cent of yom data will fit in 32 char­
acters, the 2 percent that doesn't will 
sure keep you from saying T.G.LE 
Second, although our fBM PC has 
500lC bytes of memory, Friday! acts as 
if it still has only 64. In order to use 
an of its 200K bytes of code, Friday! 
must onstantly load mall program 
modules from the dJsk drive and 
overlay them nto a 64K-byte mem­
ory space. Practically every other 
time we hit a key, Friday! goes out to 
the disk and pulls in another overlay. 
A nice product, but Jill wajt for 
Saturday! 

Another event that happened last 
April was that the folks at Peachtree 
Software decided to knock Word.star 
off the Softsel software Hot List by of­
fering Peachte.xt 5000, available for the 
IBM PC, the Compaq, the Texas In­
struments Professional Computer, 
and the Zenith Z-100. It didn't knock 
W rdstar out of the Top Ten, but it's 
a real contender. It combines a good 
word processor with a thesaurus, a 
no-£rills spelling checker, a no-frills 
spreadsheet, and a no-frills databa e 
manager1 all for $395. Only the word 
processor and the thesaurus are real 
leaders in their field1 and I have 
minor complaints about all of these 
programs. Also, these packages are 
not exactly "integrated" with each 
other. But you can't beat the price. 

If you can afford to buy only five 
software packages for your MS-DOS 
machine, try ju t this one. Ji it doesn't 
meet all your needs, it will give you 
a good idea of what will. • 
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Software Review 


ProDOS 

by Rob Moore 

Although Apple Computer's DOS 3.3 operating sys­
tem has more software available for it than any other per­
sonal computer operating system, it does have some 
minor problems. Originally designed as an operating 
ystem for small floppy disks, DOS 3.3 doesn't ea ily 

support 8-inch floppy disks or the increasingly popular 
Winchester-technology hard-disk drives. Typically, 
vendors of larger disk drives have resorted to supply­
ing DOS patches or special modified versions of DOS 
3.3. Due to its herjtage, DOS 3.3 also doesn't support very 
large files, or interrupts, which are necessary for 1ocaJ 
networking and other more advanced applications. 

To re.Qlove these limitations, Apple is releasing Pro­
DOS, a totally new operating system for Apple IT and 
Ile omputers. Accorcling to Bill Schjelderup, product 
marketing manager at Apple Computer lnc. , ProDOS 
is "designed to overcome the limitations inherent in DOS 

/MYO ISIO 

PROOOS SYS 
BASIC. SYSTEM SYS 
STARTUP BAS 
lETTEFIS OIR 
GAMES DIR 
UTILITIES DIR ­

/MYDISK /LET TEAS/ 

LETTERS/ 

!OM. J HT 
MARY- S TXT 
MOM TXT 

/M'l'DISK/UTIL ITI ES I /MYDISK/GAMES/ 

UTILITIES/ - - GAMES/ 

SUPER ZAP BIN A Fl CADE DIR 
DEBUGGER BIN ADVENTURES DIR -
APA BIN 
HE)(DEC BAS 

/ MYOISK I GAMES/ ADVEl'HURES 

AOV El'ITURES I -
ZURK BAS 
CAVE BIN 
QUEST BAS 

/MY DISK /GAMES/ARCADE 

ARCADE/ 

VIOEOBAL.l BIN 
APPLE. WARS BIN 
GERB1 L. WARS BAS 

Figure l: A typiqil ProDOS directory stniclure, The pntlwame, 
Sh(1Wn abuue each direc.tonj lisHng, describes the path fol/awed lo rench 
a particular directory from the volume name 011 dawn . If the volume 
specified is mounted anywhere i11 the system, ProDOS will find ii 
regardless of which drive it's in. 
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3.3 and provide a significantly improved base for applica­
tions software development:• Although ProDOS doesn't 
make DOS 3.3 obsolete, Apple expects that n1ost new 
applications will be written under ProDOS because of 
the numerous advantages it offer . 

New Features 
ProDOS provides a variety of new feature and greatly 

enhanced performance over DOS 3.3. Some of the new 
PtoDOS featmes include 

• support for Apple's Profile 5-megabyte Wind1e ter 
hard-disk drive on an Apple II or lie 
• automatic time and date stamping through built-in 
drivers for the Thunderdock clock/calendar card (avail­
able from Thundeiware Inc. , 44Hermosa Ave. , Oakland, 
CA 94618, (415) 652-1737) or through user-installed drivers 
for other clock/caJendar cards 
• UniX-like nested directory structures and file types that 
are compatible with the Apple Ill SOS operating ystem 
so that disks can be interchanged between the two 
machines 
• file sizes that can range from 1 byte to 16 megabytes, 
and the ability to randomly access any type of file 
•up to 256 different types of files, including a number 
of reserved user-defined types 
• support for up to fow: interrupting device through 
user-installed interrupt handlers 
• a uniform machine-language interface that let 
assembly-language programs easily access and use all 
the ProDOS features 
•use of Apple's 64K-byte e tended SO-column text card 
as a high-speed pseudodisk for ultrafast file access s 

For the average u er who programs primarily in 
BASIC, ProDOS adds a number of new commands and 
increases the flexibility of many e.xisting DOS 3.3-type 
commands. ln fact, the DOS command structure i 
extensible~ProDOS includes provisions for additional 
user-added commands to provide special feature or 
allow customization for a particular application. 

ProDOS is also much friendlier to outside peripheral 
vendors than DOS 3.3. ProDOS will automatically 
recognize and use other disk devices of all sizes, pr ­
viding they are designed to follow the interface-protocol 
guidelines described in the ProDOS Teclrnical Reference 
Manual. 

For software developers, it will now be possible t 



create one disk that will load on either the Apple ll or 
Apple ffi . The boot loader, common to bothProDOS and 
sos/ recognizes the type of machine it boots on and at­
tempts to load SOS into an Apple 111 or ProDOS into 
an Apple U or He. All you have to do is include both 
operating systems and the necessary files on the same 
disk. 

Volumes, Directories, and Pathnames 
A number of differences are found between ProDOS 

and existing operating systems like Apple's DOS 3.3 or 
Digital Research's CT/M. Where DOS 3.3 or CP/M specify 
disks by their physiC4l drive location (e.g ., 56,Dl for DOS 
3.3 or B: for CP/M), ProDOS uses volume names to 
specify disks rather than the drive locations. Under DOS 
3.3 or CP/M it's easy, for example, to delete the wrong 
fil or initialize the wrong disk by inadvertently insert­
ing the disk in the wrong drive. With ProDOS, errors 
like these don't occur. If ProDOS can1t find the specified 
volume in a particuJar drive, it searches thr ugh all the 
drives attached to the system until the volume is fuund 
or the last drive is searched. 

To help keep disk storage organized, ProDOS uses a 
Unix-like system of nested directories known as a hierar­
chical directory structure. In addition to having a main 
directory on each disk (or volume)1 ProDOS also allows 
ubdirectory files within the main directory. Each sub­

directory can hold files of any type, including further 
subdirectories. Thi nested directory structure makes it 
easy to keep large amounts of disk torage organized. 
(Figure 1 show an example of a typical ProDOS usds 
dlsk directory structure. ) 

To specify which directory is accessed at any given 
time, ProDOS uses pathname . A pathname desc:rlbes 
the path to foUow through the various levels of direc­
tories until you reach the directory where your program 
r sides. For example, if you wanted to run a program 
called Videowars in a subdirectory called Games, which 
was in the main directory of a volume called Mydisk, 
yoo could type 

RUN /M ydisk/Games/Videowar 

To avoid having to retype the entire pathname every 
time you acces a particuJar directory1 ProDOS lets you 
et up a pathname prefix, which specifies a default direc­

tory. If you enter a pathname without a leading slash , 
it is automatically appended t the path stored in the 
pathname prefix, and the result is used as the actual 
pathname. Using the previous example, we could set the 
pathname prefi to /Mydisk/Games/ and then simply 
typ e RUN Videowars. 

ProDOS's nested directories and pathname facility add 
some unique capabilities to your software. Programs can 
now keep their own directories and file types, avoiding 
some of the confusion encountered when all the pro­
gram on a disk are lumped into a single large directory. 
On a large hard disk, you can easily partition the disk 
into logical areas for various types of programs and data 

At a Glance 
Name 
ProDOS 

Type 
Drsk operaring 5ysrem software 

Manufacturer 
Apple Compurer Inc. 
20525 Mariani Ave. 
Cupertino. CA 9SOJ'I 
j40B) 996·1010 

Hardware Required 
Apple ti or lie computer with a minimum ot 641< bytes of 
memory for operarlon w llh Applesoft BASIC: .supports 128K·byte 
memory configuration wrrh Apple'$ exrended SO-column text 
C.3td 

Cescrlptlon 
Single-user, s1ngle·task operating system wilh slgniflcam per­
ro,mance trnprovernents over Apple's DOS 3.3: incrudes hierarch 
rcaj du-ectoiy .structures. numerous predehned and ust:"r·deflnabte 
me cypes, directory time and dare sramp1ng. support ror up ro 
rour interrupts, me sizes up ro f6 megabyre~. and blocl<-orlemed 
disk 1/0; ProOOS disks are compatlbfe with Apple Ill SOS dJsks 
to allow easy me sharing between the iwo machine5 

Special Features 
A MK-byte cotwmn adapter card rn the Apple Ile auxJllary slo1 
can be used as ;i ps!;'udodlsk to provide slgrnf1canlly faster file 
accesses; PmDOS provldt"s <>uppon. ror Apple ' ~ Prorne 5-mega­
tJyre hard disk wlrh che Apple !le interface card 

Software 
Software utlllr1es avatlaDte for ProDOS include Flier. a program w 
rn't;auze and copy whole disks or rndMdual files: Converr. used 
to tra nsfer flfes ro or from DOS 3 .3 diskS: Exemser. ro acce$s 
ProDOS machine-language calls and fUncrions. B/\SIC5Y5TEM. 
a DOS command interpreter and user tnrerface for Applesoft 
BASIC; and Help, which adds a sene.s or help screens co the 
BASIC u:se-r rnrerface. a BASIC Progr.immrng Exampl~ drsk can 
b used along wrth the ProDOS rutonal maten;,il In the 
documenc;,ition 

Cocumentatlon 
ProDOS User's Manual prov.ides a rurorial on the Flier and 
Convert programs: ProDOS Technlcal Reference Manual 
describes internal organization, rnaclltne-language calls. orgamza 
tion of BASJCSYSTEM, and how to lmerface addiuon;,il devlc;e 
dnve~ and nterrupt routines ro the PmDOS sysrem; BASIC 
Programmmg wrth ProDOS provides wtonar material and 
descnbes how to use ProDOS features and mes from proglclms 
written in Applesorr BASIC 

ProDOS Packages 
ProDOS User's Manual Wl(h 1U1111rres dis!< 'ncludlng FHer and 
Convert 
BASIC Programming with ProDOS wrth BASJCJExamples disk 
ProDOS Technlcal Reference Manual With the Exerciser pro­
gram on disk 
ProDOS Tool K1r package includes b5DZ macro assembler. text 
edlror; ana debugger wilt1 6502 Assembler/ProOOS Tools 
Manual 
[The aoove packages were tenratlve ac the ~me 1h1s article wois 
wrrtten.1 

Price and AvallablUty 
The pn·ce was nor available at the t1rne of wnong: fr 1s due to 
be relea$ed In early 1984 ana shipped with new Dtsk. JI .synecms 
after chat 
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Figure 2: ProDOS file-slomge methods. ProDOS 11ses a growing 
''tree'' sfn1cture to provide efficient storage offiles that can mrrge from 
1 byte to 16 megabytes. Files smaller lhar1 513 bytes are stored in a 
si11gle dt1ta block and are refen't!d to as "seedling" files. "Saplirig'' 
{fies have an index block tlwl ]!oldsblock 1111mbers of 11p to 256 da ta 
blocks, tlms providirrg stomge for 11p to 641<. bytes. Tli e la rgest fil es, 
stored as ''tree" files , use a master irrdex block to designate up to 128 
index blocks, each of wllich can point to 256 data blocks. 

As files gruw or shrink during system operation, U1e file-storage 
metho4 is automatically changed as the file size crosses tlte boundaries 
between ''seedling," ''sapling,'' 1md ''trei ' sizes. 

files without having to resort to such tricks as making 
the hard disk look like a number of separate, fixed-size 
floppy disks. 

Blocks and Files 
Rather than dealing with physical disk tracks and 

sectors like DOS 3.3 does, ProDOS reads and writes 
512-byte blocks. The conversion from disk sectors to 
block is handled by each disk's driver routines. For ex­
ample, ifProDOS were reading a block from a disk that 
stored data in 128-byte sectors, the disk driver would 
read four sectors and supply the data to ProDOS as a 
single 512-byte block . Since ProDOS simply supplies a 
block number to the disk driver, it is completely indep n­
dent of the physical disk-sector sizes or the number of 
sectors per disk track. 
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Figure 3: A memory map of a 64K-'1yte Apple 11 or li e with fJro­
005 1111d SYSTEM.BASJC insta/Jed . ProDOS is stored primarily iri 
/Ire la11gu11ge-01rd areJ.1 of memory, and BASIC.SYSTEM resides in 
the area fonnerly occupied by DOS 3.3. Coincidentally, n ProDOS 
system provides about the same amount of free BASIC user spar:e as 
11 DOS 3..3 system. 

To efficiently accommodate files that can range from 
Lbyte to 16 megabytes, ProDOS stores files in three dif­
ferent ways (shown in figure 2). Depending on a file's 
size, it will be stored as either a "seedling'' file, a "sap­
ling'' file, or a "tree" file . Files with sizes between 1 byte 
and 512 bytes are stored as seedling files-the data is 
stored in a single disk block. A sapling file can range 
in size from 513 bytes to 64K bytes. ProDOS creates an 
index block that holds the block numbers of up to 256 
data blocks, each of which can store 512 bytes of data . 
Files larger than 64K bytes are stored as tree files that 
can consist of up to 32,768 data blocks or 16 megabytes 
of data. To store a tree file, ProDOS uses a master inde 
block that holds the block numbers of up to 128 index 
blocks, each of which can specify 256 data blocks. As 
files grow or shrink during disk operations, ProDOS 
changes the storage method automatically-the entire 
process is completely lransparent to the user_ 

Inside ProDOS 
From the BASIC user's point of view1 many ProDOS 

ommands are virtually identical to existing DOS 3.3 
commands. However, ProDOS is a completely new 
design internally. It is normally located in the language­
card area of memory and prevents the use of Apple's In­
teger BASIC that is loaded there, under DOS 3.3. (Figure 
3shows a memory map of a 641<-byte Apple II or Ile with 
ProDOS installed.) When. used with assembly-language 
programs, ProDOS uses only the memory above hexa­
decimal BFOO, leaving 45.75K bytes of free memory space 
in a 64K-byte machine. 

Also unlike DOS 3.3, ProDOS doesn't include any user 
interface. All commands are passed to ProDOS through 
a set of 24 machine-language calls to the ProDOS MU 
(machine-language interface), which are similar to the 
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Figure 4: A detailed block diagram of an Apple nor lie with Pro­
DOS and BASIC.SYSTEM installed. Arrows indicate t/ie flmo of 
control tl1rouglt thl! system. ProDOS includes device-driuer routines 
for Apple's Disk fl f111ppy-disk and Profile llard-disk drives. Also in­
cl11ded are driuel'S to lumdle the !RAM pseudodisk atid a Tlwnderclock 
clock/calendar card. Any other disk or clock/calendar dtroices require 
ndditiotial routines Installed. Other ittterface cards witlt 011-board 
ROM driV'frs will be recognized. and operate properly, pruuiding I/tat 
they follow Apple's t111rious interface guide/foes. 

set of calls used by the Apple lli's SOS operating system. 
No provision for user-entered commands exists within 
ProDOS jtself. Instead, ProDOS is designed to work 
with variou .SYSTEM programs, which translate user­
entered commands into the appropriate ProDOS calls. 
(Figure 4 shows a block diagram of a typical BASIC user's 
ProDOS system.) 

To maintain a consistent DOS interface while allow­
ing Apple to alter the internal code in the future, Pro­
DOS uses a 256-byte page of memory as a ProDOS 
globats page. The globals page is used to hold the ad­
dresses of all disk-driver routines, interrupt handlers, the 
clock-calendar routine {if installed), and the call address 
of ProDOS itself. lt also holds a memory bit map that 
is used to indicate which pages of memory are currently 
used so ProDOS won't overwrite them during a 1oad. 
The globals page is the only part of ProDOS that Apple 
guarantees will be consistent when future versions are 
released. No matter where ProDOS itself is loaded 
(depending on memory size)1 fhe globals page ,.yjll 
always be in the same place and contain the same data . 
To allow programs to deal with future versions of Pro­
DOS, the globals page also includes data to indicate the 
version of ProDOS currently installed in the machine 
and data to indicate the type of machine it's installed on . 

Currently, the system recognizes the Apple U series of 
computers or Apple ills running in App.le 0 emulation 
mode. However, room is available for future expansion. 

Curiously, ProDOS won't work on most-of the Apple 
Il work-alikes. On a Fra'nklin, for example, 1t hangs up 
during the boot process and coincidentally leaves Ap­
ple's copyright message on the screen. This is unfor­
tunate for the owners of these machines, but you can't 
really expect the people at Apple to spe:nd much time 
getting new softwru:e to work on unauthorized copies 
of its hardware. 

BASIC.SYSTEM 
Most users will talk to ProDOS through the .SYSTEM 

program called BASIC.SYSTEM, which provides an ex­
tended set of DOS 3.3-like commands to Applesoft 
"BASIC. When BASIC.SYSTEM is loaded, it resides ju t 
beneath ProDOS in memory. Coincidentally, it leaves 
about the same amount of free memory as DOS 3.3. 

Most BASIC.SYSTEM commands are compatible with 
the equivalent DOS 3.3 commands to allow existing 
BASIC programs to run with minimum alterations. A 
few seldom·used commands have been removed, how~ 
ever, and a number of new commands have been added 
and existing commands extended. You can now, for ex­
ample, use OPEN, READ, WRITE, and CLOSE to access 
any type of file (including directories), and you can use 
BLOAD or BSAVE on any part of any type of file. 

One of the most interesting new comm.ands is simply 
a.dash, a ''run anything if possible" command. "By typing 
11 

- filename", you can run a BASIC program.. run a 
binary program, execute a text file of commands, or load 
and run a new .SYSTEM program.. 

To help you deal with ProDOS's nested directories, 
BASIC.SYSTEM provides a PREFIX command. You can 
use it to either set the pathname prefix to specify a 
default directory or to read back the current pathname 
prefix onto the screen or into a program variable, 

BASIC.SYSI'EM also provides 1/0 (input/output) com­
mands that are much more flexible than those found in 
DOS 3.3. Instead of just using PR# or IN# to specify an 
TIO slot for input or output, BASIC.SYSTEM prov-ides 
extensions to these commands that allow you to specify 
a particular address in memory to caU for input or out­
put or even to assign new addresses to given 1/0 slots. 
For instance, if your printer-interface card is in slot 1 and 
you have a special printer-driver routine loaded into 
hexadecimal address 300, you could type PRH11A$300. 
From then on, any output normally sent to slot 1 would 
be sent to your routine at hexadecimal 300 instead. An­
other way to accomplish the same result would be to 
type PR# A$300 when you want to turn the printer on 
and PR#O when you want to tum it off. 

Adding Commands to BASIC.SYSTEM 
In addition to providing a variety of flexible DOS 

commands, the BASIC.SYSTEM command structure ls 
also extensible-you can add your own commands for 
special applications. By changing a pointer location in 
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Now you can get error-free double density diskettes by 
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1·(800)·FLOPPYS or 
1-(800)-521-5700 

Michigan • 1-800-482-4770 
(() Company ----- -------------­Canada• 1-800-265-4824 

..---·....--------·---·-----­r­ -- ... 

5 
5 

Size 
-v.'' SS 
-VA' DS 
8" SS 
8" OS 
Sub 

Totals 

Name 
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Listing 1: A listing of the two benchmark programs used to perform 
the dis): accesHime tests for the 500-record file. The programs used 
for the Apple lII and the lBM PC were similar. A 5()()..record file is 
mated by the program in Usti11g la a11d is read l1y the program in 
listing lb (see 'The Apple lII and lts Nf!W Profile," September 1982 
BYTE, page 92). 

(la) 


?O C~ ~ CH~6 ( 4) : REM CNTRL-0 

8 a Nl'I -s SOO 
lOO PRTNT 0$ ; ''OP EN TEST" 

11 0 PRINT Dt;"READ TEST" 

14 0 FOR I - l TO NR 

160 INPUT 8$ 

180 NEXT I 

zoo PRINT OS ; " Ct.Ost TEST " 

izo PRINT "DONE " 


(lb) 
io 0 5- CHR • <4> : REM CNTRL-D 
40 u "' " 1Z3456781Z-34:S6781Z34567811Z'34S678 1' 

60 BS AS + As ~ AS ~ Af 
SQ NR 500 
lO 0 PRINT OS ," OPEN TEST" 

!JO l!'JllNT Dt ;" IJRITE: TE:ST " 

14 0 FOR I "' .1 TO NR 

160 PRlNT Bt 

18 0 NEXT I 

?0 0 PRlNT CS,"CLOSE TEST " 

zio PRlNT " DONE II 


Apple lie 
ProOOS 

Apple lie 
DOS 3.3 

Apple Ill 
sos 

18MPC 
PC·DOS 

Write 500 records 
Read 500 records 
Write 32K-byte hie 
Read 32K·byte tile 

36 
35 
19 
5.5 

175 
221 

44 
31 

37 
33 

32 
23 

Table 1: A compllriso11 of the relative floppy-disk access times of 
ProDOS nnd DOS J.3 wW1 limes lridicated irt seconds. Times for 
/lie IBM PC tmd the Apple Ill are included fo1' reference /Jiii-poses. 
The SOD-record file consisted of sequential 128-character records 
termillated witli carriage rehm1s, givit1g a total file size of jtist 
less tlum 64K l!ijles. (Be11chmark progmms used are slu111.m in 
J;slin 1. J ProOOS appears to operate effectively si.x or simeri times 
faster tlum DOS 3.3. 

the BASIC.SYSTEM global page, you can specify the 
addre s of an e. ternal command routine, which will be 
caUed if BASIC.SYSTEM get an unrecognized 
command. 
Appl~s Help and APA {Applesoft Programmer's Assis­

tant) programs are two interesting examples of added 
BASIC.SYSTEM comm.ands. Running the Help program 
on the /Examples disk adds a special HELP command 
to the sy tem. You can then type HELP followed by any 
DOS command, and a screen of information describing 
that particular command will be quickly loaded from the 
Helpscreens file on the disk and displayed . 

When you run APA, it adds a series of program editing 

258 fi1tlt\wy 1Ji8.4 BYTE Publiatlnn!i In 

and debugging commands. Some of the commands 
added by APA let you renumber your P.c<.>gram lines, 
merge two BASIC programs, use automatic line number­
ing, hold a program in a special memory area, compress 
a program to remove all REM statements, and obtain an 
XREF (cross-reference) listing of variables versus 1ine 
numbers. 

Performance 
According to Apple, DOS 3.3 transfers data toot from 

an Apple Disk II at about 1K bytesfsec while ProDOS 
transfers data at SK bytes/sec. These figures are the raw 
transfer rates and do not include overhead time to ac­
cess directories, open file buffers, or pass the data to Ap­
plesoft BASIC. 

To evaluate the actual effective speed improvement, [ 
used the same disk-access speed benchmarks used to 
evaluate the Appl,e Ill (see ''The Apple ID and Its New 
Profile/' September 1982 BYTE, page 92) . The evaluation 
included additional tests to write and read a 321<-byt:e 
file of binary data, simulating a large program store or 
load. (The benchmark programs used are sh wn in 
listing 1, and the test results are summarized in table 1.) 

The performance increase with ProOOS was inl­
pressive. ProDOS ran five to six times as fast as DOS 
3.3 when accessing text-file records or reading the 32K­
byte binary file and about twice as fast when first storing 
the binary file . In fact, the times for ProDOS were almost 
the same as the times recorded for the Apple Ill run­
ning SOS, the progenitor of ProDOS. 

It wasn't possible lo use the same benchmark 
programs to measure the access times to the /RAM 
pseudodisk because /RAM provides 62K bytes of pace 
while the benchmark program writes a 63.75K-byte file. 
However, the times to .ave and load the 32K-byte binary 
file were roughly 1.2 and 0.4 seconds resp ctively. 

BYTE did not receive an Apple Ile Profile hard-disk 
drive for evaluation~ However, based on the test results 
with the Apple mProfile, you should expect an addi­
tional improvement in overall disk speed of a factor of 
three to four. 

Utility Software 
Along with ProDOS itself and BASIC.SYSTEM, Apple 

provides three utility programs: Filer, to manipulate disk 
files and volumes; Convert1 to transfer fies between Pro­
DOS and DOS 3.3 fonnat disks; and Exetciser, to access 
the ProDOS MLl commands. 

Filer is used primarily to copy files or whole disks br 
to initialize new ProDOS disks, but it also provides 
options that let you delete or rename files, rename 
volumes1 alter file write-protection, and list ProDOS 
directories. To help the novice user, Filer prov~des a series 
of built-in tutor screens that explain the various Filer 
commands and options. Filer is also useful when you're 
moving files .from one directory to another on the same 
disk. You could, for example, create a new subdirectory 
called Games and then use Filer to copy all your game 
programs from the main directory to Games. 1£ the name 



THE IDEA PROCESSOR t M 

A NEW CONCEPT IN THE MANAGEMENT OF TEXT AND GRAPHICS 

Much mor than just the finest text ed itor-much more than just the most P.OWerful cardfile system - much 
mor than just a comRrehensive document formatter-i t's an integrat d system that provides incredible pow r 
in the manipu lation of text, graphics (from any source! ), spreadsheets, programs, or just about any kind of 
information you can store in a file on your IBM Personal Computer. Index your source material- preadsheet , 
graphs, exce rpts from letters, m mos, co ntracts, books-then build your document, using the marvelous 
Idea Processor editor in conjunction w ith the instant text databas access afforded by the Ca rdfile. Or copy 
sections of your document into your own cross-i ndexed arch iv : I ga l boi ler-p late, literary quotations, subrout ine 
libraries-you design it. Cross-index each citation up to 10 ways. Print your document wi th auto-footnot ing, 
auto-indexing, and imbedded graphs and spreadsheets. The Idea Processor thinks along wi th you ... to multiply 
your productivity. 
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The Idea Processor is more than just a program . It' s even more than a software system. It' s a new way of 
looking at th management of text, graphics, and document . Use it to build your next co ntract, program, 
memo, lett r, or article. You 'll s e what we mean. 

• The fi nest Editor available 
• 	The most powerful Cardfile program a ailable 
• Editor and 	Ca rdfile are compl tely integrated 

and operate simu ltaneously 
• Fast st data base access 
• 	Mov all or any pa rt of a card to the docu­

ment, or vice versa 
• Manages up to 64,000 cards in a data base 
• All comma nds entered via function keys or 

labelled k ys fo r ase of use 
• Con tant ly avai lable function key information 
• Eighteen ful l screens of HELP messages at a 

keystroke 

The Idea Proces o r 

• Keyboard MACRO comma nds replace 100 
keystrokes with a single keyst rok 

• n sc r en underl ine and Boldface 
• Edits files up to 160K 
• S 	ves and indexes preadsh ets and gr ph i s 

gen rated by any program 
• In 	orpo r tes spr ad sh et and graphs in 

prin ted text 
• Auto Footnot ing and Auto Indexing 
• Bi-directional continuous line and page 

scro ll ing 
• 	Uses full power of IBM keyboard and print r 
• Campi 	te novices use it comfortably in an 

hour; ful l p roficiency in four hours 
$295 

Integrated editor and ca rdfile program, t xt fo rmatter, graphics managem nt to 
integrate graph ics from oth r progr ms in to docum nt and cards 

Requi res an IBM-compatible personal com put r with ·192 K of m mory 

From your dealer or: 

Visa and MasterCard 
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New York, NY 10012 
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$75* $99* 


RIGHT FACE. 
RIGHT PRICE. 


Al $75 and $99 respectively, PR1N1'EllFACE™ 
and GRAPHICARD'" are the right parallel interface 
products for your Apple ll, ll + . lle or Apple·· 
compatible system. 

But don 't be fooled by those low prices. 
High performance features and hjgb reliability 
make them the right choice for serious printing 
requirements. 

PRINTERFACE, for example, offers 27 easy 

commands that let you format text. send con­

trols to the printer. You can even dump 

SO-column te>.1: screen from your Apple lle. 


GRAPHICARD gives you all that. plus graphics 
capabilities for 37 of the most popular printers. 
Eight additional commands permit a variety of 
graphics, screen dumps, lncluding sjde-by-side, 
lop-to-bottom, double size, inverse, emphasized, 
rotated and mixed text and graphics. For Apple 
II owners, the GRAPmCARD will give 80-column 
screen dumps from the Videx"" so.column board. 

By the way, if you buy PR!NTERFACE and 
decide later that graphics would be nice, there's 
an easy-to-install upgrade kit that'U do the trick 
just fine. 

BoU1 cards clearly give you more for your 
money. And both are warrantied for five years. 
That's righl , five years. 

So drop into your local dealer and ask about 
PRIN'rERFACB and GRAPHICARD today. Two more 
practical products from Practical Peripberals. 

6ii1PRACTICAL 
f!llP£RIPHCRJU.S 

31245 La Baya Drive, Westlake Village, CA 91362 
(2131991-8200 • TWX 910-336-5431 

•Suggested .r.-tall price 

"Appl t! i!. ~ registar~d frs dP.mar k of Apple Computer, Inc. 
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of each game program ended with the same suffix, the 
Filer wild-card character ( =) could be used to accomplish 
the copy with a single Filer command. 

Convert can be used to copy files in either direction 
between ProD05 and DOS 3.3. Since ProDOS uses dif­
ferent filenaming conventions than DOS 3.3 (filenames 
can be 15 characters long and cannot contain spaces) , 
Convert modifies 005 3.3 filename by truncating them 
to 15 characters and changing any spaces to periods. 

Both Filer and Convert appear to be well written and 
u er-friendly. The prompting is clear and unambigu­
ous-it will be difficulr to make an error using either 
program. 

Exerciser is primarily a tool for system program 
developers. It can be used to manually ecute each of 
the ProDOS MU caUs and to modify areas of memory. 
Exerciser hould be used with caution . It will be very 
ea y for an unwary user to damage the data on a disk 
because E erci er Jets you read or write data onto any 
disk block. However, H should be invaJuable for debug­
gtng system or for patching a damaged disk. 

Documentation 
Although the manuals I received for review were early 

draft copies, th~ ProDOS documentation looks excellent. 
AU three manuals are well written, containing numerous 
examples and special cautionary messages when de ­
scribing areas where problems might oc ur. 

The ProDOS User's Manual explain how to use the 
Filer and Convert utilities. Written at a leveJ suitable for 
tank beginners, it takes you step by step through each 
Filer and Convert function, explaining any new term en­
c untered along the way. I found the ProDOS User's 
Manual to be the least needed of the manuals supplied 
because both Filer and Convert are menu-driven and vir­
tuaUy bulletproof. You simply progress from menu to 
menu, selecting the options you want-it's almo t im­
possible to make any seri us mistakes. 

BASIC Programming with ProDOS will probably be the 
most read of the ProDOS manuals. Even though much 
of the material included will already be familiar to DOS 
3.3 users, it explains all the new ProDOS commands and 
options and includes deso;ptions of ProDOS directories, 
pathnames, and file types. For the beginner, BASIC Pm­
grnmming with ProDOS includes all the information 
nece sary to learn to use ProDOS effectively. A large per­
centage of the manual is spent explajning text file . 1t 
includes chapters that describe how texl files are created 
and accessed, how to use random-access files, and how 
to create files of commands as E.~ec files . The appendixes 
include descriptions of the differences between DOS 3.3 
and ProDOS when u ing Applesoft BASIC, a swnrnary 
of ProDOS comma~ds and features, descriptions of all 
error mes age , and a complete glos ary of all terms 
used. 

The ProDOS 'Iechriicn/ R.eference Mnnunl pro ide a com­
plete descriptfon of ProDOS's inner workings. It will be 
invaluable to anyone who wants lo write a system pro­
gram, install his or her own device drivers, or deal with 
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ProDOS from assembly language. It includes chapters 
that describe files and pathnames, calls to the ProDOS 
MU, writing system programs, and adding routines to 
ProDOS. Appendixes provide de criptions of the fiJ ­
storage methods and directory formats, disk organiza­
tion, the relationship between ProDOS and SOS, and 
how to use the Exerciser program. 

Pro DOS Packages 
At the time this was written, Apple had tentative plans. 

to market four different ProDOS packages. For assembly­
language programmers, there will be a Pr DOS Tool Kit 
wi th a new version of Apple's EDASM editor/assembler, 
a debugger program, and the 6502 Asst!mbler!PmDOS 
Tools 	 Manual. The new v€.'rsion of EDASM includes 
macros and supports the various ProDOS file types and 
pathnames. Apple will also market a package that con­
sists of the ProDOS Jecimical Refe rence Mamwl and the 
Exerciser program-u eful if you want to write additional 
device drivers or .SYSTEM programs that interface 
directly to the ProDOS Mtr. A BASIC users package will 
include BASIC Progrrm1111ing with ProDOS along with the 
BASIC /Examples disk. A utilities package will combin 
the ProDOS User's Manual with a /Utilities disk holding 
Filer and Convert. 

Pricing hadn't been et when thi article was written . 
Most previous Apple software packages of this type have 
cost less than $100. 

De Smet C 
PCDOS - CP/M-86 - MPM-86 - CCP/ M-86 

$109 
• OUTSTANDING PR ICE /PERFORMANCE 

"SIEVE " Bepchmark 
135 bytes compiled - 6144 bytes li nked 
65 sec. compile (disk) - 11.5 sec. run (10 Jrerations ) 

• FULL DEVELOPMENT PACKAG E 
C Compiler, Assembler, Linker, Librarian and 
Full Screen Editor • Native 2.0 Support 

• 	 COMP LET E IMPL EMENT A T ION 
FULL K & R - plus - STDI O LIBRARY 
Both 8087 and Software Floating Point 

To order specify OS & DISK SIZE/ FORMAT. 

Ca/ff. residents add 6% sales tax. 


CwARE 

PO Bo1c: 710097 San Jose, CA 95171 ·0097 

(40B) 736 -6905 

PCOOS Trademark IBM - CP/M Trndemar k D 1g1 tal Research 

Conclusions 
ProDOS provides a significantly improved operating 

system for Apple II and Ile compu ters. With disk ac­
cesses about six time faster than DOS 3.3, files up to 
16 megab tes long, and support for Apple's Profile 
5-megabyte hard-di k drive. ProDOS provides an en­
vironment that will make it easier for applications 
developers to write th increasingly sophisticated oft­
ware required by the business community, Using disk 
and file formats that are compatible with the Apple 111's 
SOS operating sys tem, Pro DOS aUows development of 
software that will boot up and run properly on either 
machine- loading ProDOS on Apple Jis or Iles and 
loading SOS on Apple !Us. 

FOJ' the more casual user, ProDOS may initiaUy seem 
more complex to learn than DOS 3.3 due to its nested 
directory structure and increased command option . 
Howe er1 Jt will be easier to keep your programs orga­
nized under ProDOS, and the volume names and path­
names will prevent error that could occur under DOS 
3.3 if the wrong slot or drive were specified . You sh uld 
note that ProDOS does not make DOS 3.3 obsolete. 
There is no n ed to convert existing software to ProDOS 
unless y u need the increased performance or new 
features . 

For hardwar developers, ProDOS provides a uniform 
protocol that lets you interface virtuaUy any type of disk­
like storage device without resorting to the now common 
DOS patches. If Apple's interface guidelines are f 1­
Jowed, fo eign disks will be recognized and used prop­
erly without requiring any alterati n to the operating 
system. (Thi will also make life a little easier for users.) 

On the minu side, neither Apple's UCSD Pascal n or 
Apple CP/M is compatible with ProDOS, and this may 
prolong some exi ting problems. Current supplier of 
hard di ks for the Apple II generally provide software 
that lets you partition your disk in to areas for DOS 3.3, 
PascaJ, and CP/M, becau e the tJuee operating systems 
are not compatible. On the Apple ID, Pascal resides on 
the SOS operating system and shares the nested clirec­
tory/pathname faciliti s to manage disk torage. I hope 
to see a new Pa cal for the Applen with the same fea­
tures. In the interim, Apple will upply software that 
will let you partition your Apple Ile Profile hard disk into 
separate areas for ProDOS and Apple's Pascal 1.1 oper­
ating system . 

To umma rize, Apple's new VroDOS r presents a 
slgnificant improvement over the existing DOS 3.3 oper­
ating system and includes eatures that are unavailable 
with most other personaJ omputer operating systems. 
Alth ugh it may not be worth the effort to convert your 
existing DOS 3.3-based software t ProDOS, its capabil­
ities give it some strong advantages for development of 
new programs.• 

R,CJb Monre (Wa nrt!r Hill Rd., RFD f5, Derry, H 03038) is a df'Sign 1mgi­
11eenng 111r11mgenuill1 nn in/eresl in FOR.TH, gmplrics, 1md rompu ter 111 11sic. 



The Professiona.l's Editor for Program Developmen~ Word Proces ing, 'ource Code Transltltions 


EXPECI'A JmmVEDIT 

Newest Features: 

• 	HoriZonraJ Scrolling 
• 	Single Key and Condilional Search and 

Replace wilh Partern Matching 
• Easier to Use than Ever 

Widely acclaimed as an editor, VEDIT has evolverl to 
be much more. VEDJT is not onJy a versatile fuU screen 
editor, its command mode has become a powerful 
text-oriented programming language based on TECO. 
For the first time you' ll be ahle to perform complex tex1 

any woni proc~or. Just a few 
examples of VEDIT'S command 
macro power are: 
• Hundreds of tedious searclv'replace 
operations, once perfonnerl by hand, 
can now be made automatically on 
dozens of fi les without your 
intervention. 
• VEDIT macros are indispensible 
with source code tran.slatiorn. (E.x­
ample ZCLOG to/ from INTEL trans­
lator macros are included) . A com­
plete line of translators will be avail­
able soon. 
• An on-line tutorial and mail merge 
program, completely written with 
YEDIT macr~. (source included) is 
available as an inexpernive option ' 
--imagine what you can write lor your ' 
own applications. 

Word procf5Sing is a snap wilh 
paragraph formatting, word wrap, 
print functions, and VEOITs un­
matcha:I 'cut and paste' capability. 

VEDIT CUIS programming lime in 
half -with multiple file handLing and 
special feature; for Pascal Pl./! , 'C', 
~mbler and other languages. 

VEDIT is completely customizahle 
-- you configure your own kt>yboard 
layout Use any function or cursor 
key you wish. Plus our total com­
mitment to hardware support ensures 
that VEDIT wiJl be perfectly matched 
to any microcomputer you are ever 
Likely to own. 

Reviewers' Comments 
The performance of th.is product is nothing 
short of oulStandingl' 
'\'EDIT is a 'virtual' text editor. The amount 
of memory in your computer does not limit 
the size of lhe 6le you can edit.' 

Tim Daneliuk, JnfoWorld - May '83 

'Al present there are three major entrants into 
the screen erlitor category for the PC...VEDIT 
is the front-runner for the definitive quality 
screen editor.' 

Todd Katz, PC Magazine - Oclober, '83 'VEDIT's 'visual ' mode, where you will spend 
manipulations that are imp(IS.)ible for ~-----'----------------l most of your time, has a multip licity of 

VEOIT is available for virtually every 8080, Z80 or 
8086 microcomputer made. To order please specify 
your computer, operating system and disk format . 

VEDIT - Disk and Manual 
8080,Z80or IBM PC .$150 
CP/ M-86orMSDOS .$195 
Manualonly .. ....$l8 
On-LineTutorial .. .$15 
Mail Merge .. . ....$15 

valuable one-or-two-keystroke commands 
which make it very easy to enter and m<Xiify 
text. ' Frederldz Zimmerman, Sextant 

- Fall, '83 

'VEOITs by a.II ockls tl1e moot flexible 
programming editor I've ever seen.· 
'One of its best featurts is multiple buffers; 
that is, you can store chunks of programs in 
various places and pull them out inlO your 
main 61e when needed.' 

jerry Pourne/Je, Byte - September, '83 

0"\tti ... ~ ~llllbifci,Q,trflo~I ~Q>, .... tiildnart!A.~ IL'titt,~wl 

~u.,llll. ~iun~rrttcooC.W~ I bf')clWt I~~ Q..m.illmrt'll.Cllnrflll!'I-=~~"::-...:=====;:.:::.".,i,: 	 CompuM1·ew· 
~rMti.,r..;~r· 

PRODUCTS, INC. 

1955 Pauline Blvd., Suite lOO Ann Arbor, !ichlgan 48103 (313) 996-1299 Telex - 701821 
Orders: P.O. Box 13'19. Ann Arbor, Michigan 48 L06 
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Data managementnext column 
capalHlltyCalendar/Date 

At first. all spreadsheets seem 
to give you about the same things. 
Until you put them to work. Then 
you 'll find out if they do everything 
you expected. Or make you do 
everything the hard way. 

You know what makes the differ­
ence? It's not just having the new­
est, whizziest features, but what 
those features actually do for you 
in the real world. And that's the 
whole idea behind SuperCalc and 
SuperCalc2. Because they've 
been designed to work with you in 
a natural, intuitive way. 

lextcan 

"spDI over" into 


What we're really talking about 
here is useability. When you get 
right down to it, it's not any one big 
thing , but a combination of little 
things. Like the number of key­
strokes it takes to get a job done. 
Or the effort it takes to switch from 
one function to another. Maybe a 
few keystrokes here and there 
doesn't seem like much of a differ­
ence. Or having to change disks 
to plot a graph. But when you multi­
ply those little things by the thou­
sands of times you do them, they 
make all the difference in the world. 

Even the size of the spreadsheet 
is important. Some programs 
promise you a huge area to work 
with. Unfortunately, they can use 
so much of the computer's avail­
able memory just keeping track 
of all the blank cells that you're left 
with only a handful. But we've 
designed SuperCalc to give you 
the largest useable spreadsheet. 

If you look at the printout below, 
you 'll see a lot more examples of 
what we mean. And we think you 'II 
realize why this is the most use­
able spreadsheet in the world. 

L,...., u~~ J J1•tlon ~ 
#IJ,,,,..C U'r#JJ~..t~ Ol'1 Vt'X 

calculations User-set decimal 
places 

Dictionary sort 
order (not ASCII) Negativesshown 

in ( ) 



Prints up to four 
charts on the 
same page 

graph resize to 
match size of text 

Nowyoucan 

drawyourOW11concluslons.


SuperCala 

Now we're introducing our new­
est version, SuperCalc3, which 
comes complete with the kind of 
graphics you'd expect to find in a 
program that does everything else 
so well. We give you full color. And 
presentat ion quality. Plus eight 
different type styles to choose 
from. And new f inancial features 
like internal rate of return. We've 
even integrated all these functions 
onto one single disk. Which means 
you don't have to change disks 
all the time. Or settle tor a weak 
spreadsheet and low-resolution 
graphics just tor the sake of getting 

Integrated 
~sentation­

quality graphics 

both in the same package. 
As you might expect, we've 

made SuperCalc3100% com­
patible with SuperCalc and 
SuperCalc2. So you can move 
up to it whenever you're ready. 
You can even convert yourVisiCalc 
files. The SuperCalc family is 
available for CP/ M, CP/M-86, Con­
current CP/M-86, M P/M , MS-DOS 
and PC-DOS operating systems." 
Right now, SuperCalc3 is avai lable 
for the IBM PC, PCXTand IBM PC 
compatibles. It's only $395. And 
soon it'll be available for a lot more 
personal computers. 

Components of 

SuperCalc3. When you 're really 
serious about spreadsheets, this 
is the one you 'll wind up using. But 
don't take our word for it. Go try 
SuperCalc3 at your computer store 
today. And draw your own 
conclusions. 
CP/M~CP/M-all~Concu"""tCP/M·B6, andMP/M'o"' lmdomarkool 
Dl9ltat Research.MS"OOSIn t-m.Bltco1 Microooh ColDOIOtlon 
IBM• 1111'9clt"'4fl< Ol In rnelA>nel Susinos. MocNn COtpor.\1ion 
V15'C.otc• \1 a 'rademmrk ol Vlslcorp. Cl 19&3 Sor-elm Corporation 

2310 Lundy Avenue San Jose. CA 95131 
(408) 942-1727 

•., 
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» 1Accounting For The
Serious Business User
The lBM PC andXT, the Apple
LISA and Apple lli, the DEC
Rainbow. the Victor 9000, the
Wang Personal, the Tl Pro-
fessional, theZehithZ- 700. . .
What do these top-selling
business computers have in
common?All of these popular
products plus over 30 other micro-
computers run the Sottware Fitness
Programw accounting applications
plus the Team llitanagerw report
writer.

You can choose Open Systems‘
accounting applications in COBOL or
BASIC on slngle- or multi-user com-
puters running on every popular oper-
ating system including CP/M, CP/M-
86, MP/M, MP/M-86, MS-DOS, PC-
DOS, OASIS, RM/COS orXENlX. Over

fie?‘ OPEN“Q2 V SYSTEMS: '\

200,000 oi our applications have
already been installed in over 200
different types of businesses.
Powerful Yet
Simple To Use
We've got the most advanced and
comprehensive accounting software
you can buy-yet our products with
training disks and owner's manuals
will put the computer novice at ease.

"~ '4'-7.1
4

And with our newest prod-
uct, the Team Manager re-
port writer, a user can select
from over800predefined data
dictionary elements to create
an unlimited number oi
simple or complex reports.

ll you're looking for on-
tracli accounting solutions to
increase your profits . . . looli
to the Software Fitness Pro-
gram Accounts Receivable,

Accounts Payable, General Ledger,
Payroll, Job Cost, inventory, Sales
Order Processing, PLUS the Team
Manager report writer. Our com-
petition can‘t even come close.

ll your bottom line is your top
priority, today and tomorrow, we ’ve
got solutions. Ask tor a demon-
stration from your local computer
dealer.

¥ ii430 Oak Grove Minneapolis. MN 55403 "M5 are Iii‘-"79
i612; 870-3515 TWX 910 srs me ' i Dealer lnqi‘ I L‘ -

ijfl T”-_r~ r .113 or ~,i~-:-  
.

I" 4 . ~ 1' "-

l. A /. l. Ix la at

fiji‘ '>:$=~
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Software Review 

' 

Knowledgeman 

A close look at a new, fully integrated nianagement system with 

complete database and spreadsheet capabilities all in one 
by James W, Walker 

Multifunction integrated programs are a recent popular 
trend in personal computer software. These programs 
include such functions as database management, spread­
heet analysis, graphics generation, and word pr cess­

ing. Knowledgeman: The Knowledge Manager is a re­
cent entry into this market. 

This new information-management system from Micro 
Data Base Systems combines in one package a superior 
relationaJ database-management system (DBMS), an ad­
vanced third-generation spread.sheet, a forms generator, 
lhe means for fuU statistical analysis, exten ive operating 
function , and a complete structured-programming lan­
guage for writing command procedures. Both color and 
monochrome displays are supported. The program lists 
for $500 and requires a minimum of 1921< bytes of RAM 
(random-access read/write memory). Recommended 
mass storage is SOOK bytes. Knowl dgeman takes full ad­
vantage of the new generation of 16-bit microcomputers 
with releases for the IBM PC, Victor/Shiu , and Altos 
microcomputers. Unlike most other relational database 
management system , such as dBASE TI or Condor, 
Knowledgeman has few design limitations. For example, 
with Knowledgeman you may have up to 255 fields per 
record and an unlimited number of tables open at once 
(assuming enough RAM and disk space are available), 
thus allowing multiple table processing with a single 
command. 

My work involves determining the evolutionary rela­

tionships between groups of flowering plants. I use 
Knowledgeman to an alyze the distribution of character­
isti among flowering-plant group . For example, if the 
p Uen of certain flowering plants indicates that two 
groups of plants may be related, Knowledgeman looks 
for other traits, such as flower, fruit, and seed type, that 
the e groups may have in common. Jn this short review 
I ca n s arcely do justice to this comprehensive program, 
but I will attempt to ou tline its major features. 

Database Management 
As a database manager, Know1edgeman allows you to 

set up a file, define the variou fields of each record, 
enter data1 modify data, and acce s data in a number 
of different ways. 

Table Formation 
Knowledgeman creates each database as a table, con­

sisting of row , or records, and columns, or fields. The 
DEFINE command forms the table. You enter DEFINE 
and a table name, and the system prompts you for a file­
name and then for the fields. Each field must have a 
name and a type (string, numeric, or logical) and, if it's 
a string field, a maximum length. 

You can have up to 65,535 records per table and up 
to 255 field per record as Jong as you have enough disk 
space and RAM to handle i t. Essentially, the software 
places no limit on record or field length since each may 

f.ebruaiy 1984 (iii !IY'rE Pul>lic;alioru Inc 2 ff1 
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At a Glance 

Name 

Knowletuj man 


l}'pe 
~megr.ned retaoonal database·managemenr system and 
spreadsheet 

Mariutac turer 

Micro Data Base Systems lnc 

POB 248 

L.:irayerre. IN 47902 

/3171 463·2581 


Price 

Language 
Asseml:lly language <ind C 

Format 
Floppy fsk 

Sofrware Required 

PC-DOS 1,1and 2 0, MS-DOS t x, o r CP/M-B6 


Computer System 

192K bytes oi RAM, 5CX1K oyres of mas> s1orage 


Documentation 
One reference manual, begJnner tU torlal guide, rold·m11 
command guide 

II Audience 
"Seconci·time" u5e15. BA~IC programmers 

be up to 65,535 characters long. You can define "picture " 
to provide field-integrity checking (e.g. 1 use p1aceho1deL 
to restri t data input to alphabetic, alphanumeric, 01· 

numeric characters) or specific kinds of diting (e.g., -use 
placeholders to automatically convert alphabetic char­
acters to uppercase or lowercase). Fields can aJso have 
fixed characters, e.g., the dashes in ocial security num­
be~ can automatically occupy the proper positions on 
input. You can create virtua1 fields (defined by a formula) 
that occup no st rage in the table. The system update 
virtual-field values as data change occur in the fields 
or expressions that define them. 

You can check table definitions with the SHOW com­
mand. SHOW with a specific table name gives you a dis­
play f the following: field names, field types1 field "pic­
tures," virtual-field definitions, index-key expression 1 

date of lasl modification, and current number f records. 
When SHOW i en tered by itself, Knowledgeman gives 
you all tables in use and their complete filenames, as 
well as lhe default table. 

The USE and lNISH commands re pectively open 
and close the tables. If the RAM and disk space are avail­
able, there is no limit t the numbe.r of tables that can 
be u ed imultaneously. FINISH E llowed by a specific 
table name doses that table, while FfNlSH ALL closes 
all table in u e. A new default table can be dedared 
using the DEFAULT command followed by the table 
name. 

Data Input 
After defining a table, you begin data entry with the 

CREATE command. Knowledgeman responds with 
"Rec rd Number xxx" and provides field prompt . Fixed 
characters declared in field ''pictures" appear automati ­
cally, and each field's length is indicated by da hes . The 
system supports full use of the IBM PC's arrow and spe­
cial-functi n keys for editing data it 'ms (field variables) . 
Field values of the previous record can be repeated. Fur­
th rm re, you can insert, delete, or overwrite a previous 
fi eld-value display. 

Knowledgeman doesn' t provide virtual-field prompts 
because tho e values are automatically computed . lf you 
create subsequent records after a table's initial record 
creation, you can place them in the file anywhere y u 
choose. 

Table Modification 
Yi u can easily modify tables with the REDEFINE com­

mand, adding new fields, deleting existin,g fields, or 
changing the type, ize, or name of a field. You ca11 

redefine or add fie.Id "pictures" and virtual fields and 
rename or era e table vvith the RENAME and DESTROY 
command , respectively. Data items (field variabl s) 
themselves may be updated in one of two ways. Using 
the BROWS command you an look a one record at 
a time and edit the data items in it or you can set the 
bmwsing scope to look onJy t records 134-256, for ex­
ample. You can rapldJy browse forward or backward 
through the records with the function keys. You can al o 
s t conditions, such as certain field values, f r th~ 
re ords to be browsed . Knowledgeman has th a.dded 
eature of selective fie ld browsing so you can BROWSH 

( r CREATE) only some of a table's fields if you wish . 
The CHANGE command changes data items global· 

ly. For example, the command CHANGE AME TO 
"AUDREY" would change all field values for the field 
''Name" lo "Audrey:' However, if you want you can limit 
the cope of data item changes to certain record numbers 
or to certain conditions, e.g., you can 0-IANGE FNAME 
TO '~UDREY" FOR L AME = "W LKER" to change 
only those records whose lname (last name) is 'Walker." 

Knowledgeman deletes re ord using a logical switch . 
When the system creates a record, it automatically sets 
up the fir t fiel as #MARK. You cannot delete or rename 
thi Jield, and it has an initial logical value of "false ." 
Tf ymt want to delete records change the , MARK field 
of the selected records to 1'true1

' (with the MARK com­
m<md). An UNMARK command is available to change 
records marked ''true" back to ''fal.se.11 If you want to 
delete the records permanently, the COMPRESS com­
mand desh·oys all records marked ''true." You can create 
new table from existing tables using the IMPRESS, 
CONVERT, and ATTACH command . Th IMPRESS 
command allows u to ''impress'' an existing table 
definition nl'o a empty new table. Field names, types, 
size , and ''pjctures'' are all carried over to the new table. 
Th CONVERT command changes the field values from 
packed binary to a special file format-ASCH, BASJC­

http:fal.se.11


compatible, and DlF (Data Interchange Format). If you 
onJy want the values from certain fields, Knowledgeman 
supports selective attach ing. Although you can use the 
CONVERT and ATTACH comman ds in several ways, 
they are especially usefuJ when you want to construct 
a new table out of existing tables. 

Table Sorting and Indexing 
The SORT and INDEX commands appropriately sort 

and index records. Yo u can sort records in ascending (A­
Z) or descending (Z-A) order or in some combination 
thereof. Sorting is based on the contents of a field or on 
relationships between fields (e.g., records could be 
sorted A-Z on three times the salary). You can also create 
indexes in ascending or descendin g order or in some 
combination of sequences using the lNDEX command. 

Data Retrieval 
You can retrieve data a record at a time or generate an 

entire output table. There are two ways to get an in­
dividual record, OBTAIN and PLUCK. Use OBTAIN to 
get a particular record number, first, last, prior, or next 

Perform files can keep the system 

busy for hours with just one entry. 


record, as well as record number xxx, and to get a record 
conditionally, for example: 

OBTAIN FOR F AME = "AUDREY" 

Use the PLUCK command for rapid retrieval of 
indexed records. This is the fastest way to retrieve a 
record conditionally, but before you can use the PLUCK 
command, you must create one or more index files for 
the table. 

Know ledge man uses B+ tree indexing for rapid record 
retrieval. You can use an unlimi ted number of index keys 
per table. Each index can have as many as 65,535 fie lds 
and be up to 65,535 characters long. If you want to con­
ditionally retrieve records often, use index files; the 
PLUCK commands are much faster than the conditional 
OBTAIN commands. 

The system can automaticaUy update indexes as you 
make changes with the BROWSE and CHANGE com­
mands. However, this slows down the CHANGE com­
mand significantly, so you may decide to override this 
feature and create new indexes after major table changes. 
You must recreate index files after using REDEFINE, 
COMPRESS, or SORT commands. 

The SELECT (UST) command creates a new output 
table from one or more existing tables. It is one of the 
most powerful Knowledgeman commands. You can pick 
any number of fields for data generation, and the order 
in which you list the fields determines the arrangement 
of the output table. You can SELECT to include, for ex­
ample, all records, the next 100 records, or records in a 

How a 
~an 
and a 

broken

leg
made 
software 
simple. 

W hat does a fireman know 
about designing software? 

'olhing. Usually. 
Meet Denn.is Jarvis , a firefighter rrom 

Southern California. About five years ago be 
broke his leg in a fire-related accident and \vas 
confined to the house for about six months. To 
keep him occupied, Dennis ' wife bm.1ght him a 
computer. 

Dennis had never used a computer before. 
But he proved to be a natural. 

Dennis was soon writing his own programs. 
And Basic Accounting from Firefighter was 
born. 

It was brilliant. 
AJ1d so simple, you don't have to know 

anything about accounting theory to use it. 
But don 't ge t the wrong idea . Just because it's 

simple , doesn ' t mean it's not smart, loo. 
Basic Accounting fr m Firefighter has so many 

more features and capabilities than the best sell­
ing accounting package, lhere 's no room to Li t 

them in lhis ad. You'll just have to ask your 
dealer to show you. 

Dennis? He returned to the Fire Deparbnent 
soon after his leg healed, but remains the 
spearhead of Firefighter Software. 

In fact , in his never-ending efforts to make 
Firefighter the most personal. most upported 
sofiware, Deiulis has set up a telephone hotline 
to answer your questions and provide consutta­
tion. That's just Dennis ' way of insuring 
Firefighter remains superior, always simpler yel 
sma1ier . 
Hollin : 1-800-641 -0814 
California Hotline: [213) 991-8200 

FIREFIGHTER. 
SIMPLER, SMARTER SOITWARE. 

. PRACTICAL 
!!!f!!PCRIPHERALS 
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\ BORDER 	 turn the spreadsheet:S borders onEXPOTEK 
1-800-528-8960 
Guaranteed Low Prices 

IBM CAL L SAVE$ 
AST. Hercttles. MlcrosoU, Maynard. Pcrsyst. Prohtsys1ems. Ouadram, STB. Talllree 

TERMINALS MODEMS 
ADDS 

A-1 Green . • . . .. . . .. S485 
A·2 Grffin , ............... 490 
Vlewpo1n1fi(J . . . .. .. .. .. • . .619 

Hazeltine 
EsPflll . .. . .. . . . .. . .. .485 
E"pril II . . .. . . . . . . • . • • .. 540 
Esprrl Ill . .. . • . . . .. .. . .. • .. 735 

Oume 
OVT 102Gr91!11 .......... • •• 535 
OVT Hl2 Ambe< • . .. . ....550 
OVT 103Groon . . .... 841l 
OVT 103')>,mtier • • . • . . . 850 

Televideo 
9IO ................549 
925 . .. .. .• .. • . •• . . 699 
950 . .. 899 
970 ... . 975 

Wyse 
Wyse 100 . . 680 
Wyse 300 . 1020 
E.5pr i1 Ill , •. 735 

Visual 
Visual SO Green . 599 
Vrsual 55 G1een • . 720 

Zenith 
z.29 . . 635 

COMPUTERS 
Altos 

58~ 1 0 .3550 
585- 10 . 6598 
!iB0- 1~ 7680 
860012 8399 

Columbia .......... . .. . . Call 
Eagle .. . .. ..... .. ..... . Call 
Franklin ................ Call 
Pied Piper ... ..•..•. ... _Call 
NEC Portable . . _•........ Call 
Northstar 

A van1ege 
lldvanlagcwlSMB 
ll<l•anlagewl15MB 

Televideo Systems 

2160 
3345 

.43 15 

002 H • 4210 
!!03 1815 
1600 2150 
806/20 4715 
800A1user s1ation1 . 999 
T01epor1 . Call 

Zenith ...... ..... . . .... Call 

Vld"°JOOE . 129 
Vtdeo:mA ... 145 
Color I .. 270 
Coror I Plus ... 275 
Cola< II Plus . 425 

SMC 
12 .. Green 155 
12"Co1Qr 219 

NEC 
JB 1201 .. 155 
JB 1260 . 115 

Taxan 
12" Amber .. 125 

Zenith 
12·-Gleen Sr;reen .95 
12" Aml>e< Screen .. ... : . 120 

HAYES 
Micro.Modem II . • • . . - • • . 250 
Micro.Modem 11 whC'tm. pkg. . . . 279 
Smart Com II .. . ......... , ... .89 
Smart 300 . . • . . 199 
Smart 1200 ...•• , • • • .•.••. 499· 

U.S. Robotics 
212AA\Jlo Dlal .. .. . ....... 469 
PassVIOfd .. . .. .. . . ....375 

PRINTERS 
DAISYWRITER 

Oalsywri tet 2000 ... , . . . . . . . 999 
Oaisywriler C;lble . . . . • • • , _.. _. 40 

Dalasoulh 
05120 . . ................595 
05180 . .. " . 1155 
05220 . .. . " .... 1590 

DIABLO 
620~PS/Serial 
6J0(40CPSIMultHF) 

C, ITOH 
Pro-writer I (8510AI Pm 
Pro·wriler (8510A) Serial 
1550P 
t500BCO , ..... 
F· l0 40C PS 
F·1055CPS 

EPSON 
All models . 

OKI-DATA 
Allmoclel5 

J·UKI 
61()0· 18 •. 

..... 875 
1710 

340 
.499 

. 599 
..... 655 
. . . 1090 

' 1395 

Call · Savo S 

Ca ll · Save S 

569 
MANNESMAN·TALLY 

160L 589 
180L 829 

NEC 
3550Wor 1BM PC) 1705 
35 10 1365 
77 10 . 1890 

STAR MICRONICS 
G11mlnl lOX ... . CALL 
Gemini 15X CALL 
Gomin1 15 370 

SILVER REED 
EXPSSOP 575 
TOSHIBA 
P·1350 1499 

TRANSTAR 
121JP _ ..... 499 
J 15 Color PrmlC< . . • . . 499 

Sheet Feeders &Tractors . CALL 

•
CDC 

5 ''' 9409-0S/OO • . 379 
TANDON 

5'~ " TM l OQ. 1SSIOO160K..•.. 150 
s" .. TM 1OQ.2A osroo (J20Kl . 225 
TM 101"1~TPIOua<IDt>n) .... 339 
B" TMS4B-2 (OSIODJ 1.2 MG • • _400 

PERTEC 
5'1• " FD200-5(160 KSSJ0040TRJ 139 
5 'lo FD250·5P20 K DSIOD 40TR) 195 

MICRO·SC1 
A-2(35TR) . 
A "'1-0(<lOTR) . 
A·70(0umll 

RANA 

225 
. 269 
. 329 

or off 
\ BYE 	 leave spreadsheet mode while 

maintaining all spreadsheet defin1· 
lions and variables 

\ COLUMN , \fl.OW add or delete columns or rows 
\ COMBINE combine portions or ditterenl 

spreadsheeis 
\ COMPUTE compute up·to·date values for all of 

a spreadsheet's cells 
\ CONCEAL, \REVEAL conceal cell's defini tions from view 

(or reveal to view) 
\ COPY copy cell definitions 
\ DISPLAY prinl desired cell values 
\ DUMP print formulas serving as basis for 

cell values 
\ EDIT edit the active cell's definition 
\ PROTECT, \ UNPROTECT protect or unprotect cell definitions 

lrom alterations 
\ SAVE. \ LOAD save or load a file 
\ STOP leave spreadsheel mode without 

maintaining spreadsheet cell values 
\STYLE, \ACTIVATE , declare and conditionally 
\ DEACTIVATE activate-deactivate reverse video, 

bltnking, etc. 
\ UNDEFINE undefine a cell or block oi cells 
\ USING assign a "picture" to a cell for in­

tegrity checking and editing 
\ WIDTH specify the column width 
\ = reposition the spreadsheet display 

Table 1: Tiu• Kuow/edge111a11 sprendshee/ co11111111nds. 

certain range. You can specify "pictures" for out-put data 
values to edit the data or set up any number of condi­
tions fo r data retrievaJ . A full set of logical operator is 
avai lable, including =, < > , > , < , > =, and < =. 

Knowledgeman allows an unlimited number of tables 
to be open at once (dependent only on available RAM 
and disk space), so you can use the SELECT command 
to query multiple tables. The system supports wild-card 
string. d1aracter-match symbols, and a "unique" qualifier 
to suppr ss the display of an item's next value if it equals 
the preceding one. You can SELECT dynamic, multifield, 
multisequence sorting of the output table with the 
qualifier 

"ORDER BY direction field.name . .." 

Thjs enables you to obtain sorted data from only the 
records retrieved without having to physically ort all the 
table's records. Finally, you can have an unlimited num­
ber of changes in an output field's value triggering con­
trol breaks by using the qualifier 

"GROUP BY fieldname . .." 

This computes full stati tics for all the fields in each con­
trol break and displays them if you wish . 

Spreadsheet 
To use the Knowledgeman spreadsheet within the 

databas program, enter the CA C command. Spread­
sheets can have up to 255 rows or columns. Special ef­
fects include up to eight foreground or background col­





A Software Implementation 
within Your Product Hardware 
If you manulacture a comPl)ter system or a compu ter based producl. 
allow ii to EMULATE,COMMUNICATE by tnstallmg one or more of 
Systems S1rat1J9ies "C" Language based communication packages. 

• 3270 SNA SDLC Emulalton 
• 3270 BSC Emulation 
• 2780 3780 HASP Emulation 
• X.25 Levels 1. 2. 3 Communicauon 

You can purchase these "C" Language packages with source code 
and license to distribute 1n your hardware product Each package is 
available either "Pon It Yourself"' with Jnslruc11on manual and training or 
ported 10 your hardware by Systems Strategies' communications statt. 

System Strategies/Advanced Technology Division 
Specialists in Data Communications Software 

Systems Strategies Inc. 

~ 225 West 34th Streel 

~ New York, New York 10001 


(212) 279-8400 

ors, reverse video, blinking, half-intensity, and sounding 
the bell (provided your hardware can handle it) . The 
spreadsheet has entry, edit, and message lines and 
variable column widths, and you can execute regular 
database commands within it. Some of the spreadsheet 
commands are listed in table 1. Notice that \ BYE data­
base commands can be executed withjn the spreadsheet 
mode. Equally important, spreadsheet cells can extract 
data from independent tables and can also be defined 
as programs. 

Forms Generation 
You can design forms for data entry or output with 

the FORM command, declaring any number of 
elements. Use an AT command to position labels or data 
values at the desired row-column. Display forms with 
the PlJfFORM command and print or write them to disk 
(with or without data) with the PRINT command. The 
TALLY command uses a screen form for "what if'' 
analyses comparable to spreadsheet analyses. Screen 
forms may have up to eight foreground or background 
colors, reverse video, blinking, half-intensity, and bell 
sounds. The CLEAR command followed by a form name 
clears the form from the screen; when used alone, it 
clears the entire screen . 

Statistical Analysis 
You can generate a full statistical analysis of the out­

put table w ith the SELECT command or you can obtain 
the desired statistics without displaying field values 
using the STAT command. The following statistics are 
available for numeric fields : count, sum, mean, mini ­
mum, maximum, variance, and standard deviation. Nu­
merical accuracy depends on the operating system and 
the central processor. Count and minimum-maxi.mum 
statistics are available for string fields as well. 

Operating Functions 
Knowledgeman supports many operating functions, 

numeric, string, and logical . Numeric operating func­
tions include absolute value, arcsine, current record 
number, exponentiation, string length, natural and base 
10 logarithms, position of matching string values, maxi­
mum and minimum comparisons, random number gen ­
eration, root computation, sine, and square root. String 
operating functions include uppercase and lowercase 
conversion, substring extraction, trailing blanks elimina­
tion, and type determination. You can use logical func­
tions to determine if you have reached the end of a table, 
if a file is on line, or if a string's first character is alpha­
betic or numeric . These operating functions are par­
ticularly useful in command procedures. 

Command Procedures 
When the same list of commands must be performed 

two or more times, Knowledgeman allows creation of 
command procedures (one or more commands in a per­
form file) . A perform file is basically a batch file that you 
can evoke w ithin the Knowledgeman program. You can 
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create perform files with a word~processing program or 
by using the COPY CON: command at the PC-DOS sys­
tem level. Perform files can contain an unlimited number 
of commands. This way, you can initiate enough com­
mands to keep the computer busy for several hours 
while only having to enter one of them. 

You can call a perform file from within Knowledgeman 
with the PERFORM command or by including the per­
form filename with t:he KMAN command at the system 
level. The length of Knowledgeman commands and 
comma nd procedures are unlimited. 

You can include comments within commands and 
command procedures, using "\*" before and " *Y' after 
the comment. A single command procedure can contain 
up to 26 different parameters and an unlimited number 
of working variables that are entirely unrelated to table 
fields or spreadsheet cells. Working variables, macros, 
and forms can all be declared local to a given procedure. 
There is also a complete structured-programming lan­
guage to construct command procedures. 

Program Design 
Knowledgeman comes with a memory-resident 56K­

byte main program and 16 overlay files that are called 
as needed . The overlay files run from about BK bytes 
to nearly 171< bytes each (most are between l2K and 15K 
bytes). AJl 16 overlays together total slightly more than 
210K bytes. For those with tight disk space it is possible 
to load the 56K-byte KMAN.EXE file that stays in mem­
ory and then use one drive for overlays and the other 
for data files. In addition, those with limited disk pace 
can use several disks with different overlay programs on 
them. For example1 if you are not using the spreadsheet 
mode you can leave out two overlays devoted exclusive­
ly to the spreadsheet, saving more than 30K bytes. Since 
the SORT, INDEX, CONVERT, and SELECT With Dy­
namic Sort commands gene.rate temporary files on the 
defauJt drive, it is useful to have one disk containing only 
the overlay files for default work space. 

To enter Knowledge.man from the system level, key in 
KMAN. You can enter a perform filename lo implement 
a particular set of environment variable definitions, 
macro and/or form declarations, and /or commands. For 
e ample, I call a perform file on e~tering Knowledge.man 
to set environment variables E.DMTN and E.DMAX to 
false (so the minimum and maximum statistics don't dis ­
play with the SELECT command) and E.PAUS to true 
(so the system pauses after each screen£ul of data 
output) . 

Knowledgeman doesn't provide any menus, but you 
can easily create them with a word-processing program . 
Using Knowledge.mads structured-programming lan­
guage and command perform files or a program like Pro­
key1 it i not difficult to develop a menu-d.ri en system . 
l started to do this but soon discovered that Knowledge.­
man's command structure is so easy that a menu-driven 
system is hardly necessary. I did use Prokey to define 
40 special-function keys (F1-F10 unshifted, shifted, plus 
Control key, and plus Alternate key). r also used com-

AS GOOD AS 

WHOLESALE 

PRICES 

64K DRAMS 
1200 NS) $4.99 ea. 

j01 1~n t1ty Price­
150 N~ Alm 

DISK DRIVE FOR IBM PC $179 ea. 
~ 10 Unics and IJpf 

Complete TAVA PC System includes 
FOC. Two DSIO D Disk Drives, 128K 
Memory, Monrror & Monjtor Adapter 

S199S 

" IBM PC XT Compatible System 
IBM PC With 128Kof Memory. FDC, One 
DSIDD Disk Drive, Monitor, Momtor 
Adapter, DOS 2.0, IOMB Hard Disk Sub 
Sysre rn fnc lude s Cables. Comro ller. 
Software 5399S 

10 MB Hard Disk Sub System for TAVA 
PC or IBM PC lnclLJdes lO MB Winchester 
Formatted, Controller C<1rd . Software and 
Cables. 

Internal S1295 
ExternalS1495 

Color Graphics Card S199 
j lnOu~nmy1 

Apple lie .• . .... .. . . SLow Price 


Monitors, Printen, Cables 
and Software also available. 

ANI 
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714/261-6226 162271 
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Function Command Time 

Noncond1tional s1flgle-record retrieval OBTAIN < :02 
Indexed single-record retrieva l PLUCK < :02 
Conct1tional middle-record (NC) 672) retrieval OBTAIN 1:24 
Conditional test-record (No 1345) retrieval OBTAIN 2;48 

Table 2: Tlie OBTAIN and PLUCK co111111a11d perfomrnnce tesl 
results. Times are sh mun in minutes: seconds. 

ments embedded in commands. This kind of command­
driven system is much faster than a menu-driven one 
and still has many of it advantage . 

Knowledgeman allows unlimited macro nesting and 
macros can be of a.ny length . 1t a1so has a series of user­
definable variables- environment variab1e.s and utility 
variables. Environment variables all begin with "E:' 
followed by up to four letters; they have string, numeric, 
or 1 gical (true or false) values. All environment variables 
have default values and are easily changed in KnowJ­
edgeman or a command-procedure file. 

The environment variables do such things as control 
whether the bell sounds on input of invalid data, defin~ 
which statistics are displayed with SELECT or STAT com­
mands, and uppress error message . 

tiUty variable are preceded by a "#'' and can als 
be modified. They contain such things as the average, 
count, maximum, minimum, and standard deviation . 

The SAVE command stores environment and utility 
variables, global working variables, global maa·o and 
f rm definitions, and current spreadsheet d finition . 
You can Leave Knowledgeman1 do something else, and 
then resum work where you left off. The LOAD com­
mand, which reloads this information, can perate in 
whole (loading everything) or in part (loading only 
macros, working variables, or forms, f r e ample) . 

Knowledgeman provides extensive data ecurity to be 
used or not at your discretion . A file named 
USRMAN.EXE creates a global user file called 
KPASS.TGU containing passwords and security levels. 
You can use USRMAN.EXE (62K bytes long) to aulhoriz 
new users, delete users, alter a password, r change a 
security level. You can specify read/write authorization 
down to the individual fieJd or cell level. There are 65,535 
possible security-code combinations, data files are en­
crypted, and a 49K-byte scramble utiLity is provided to 

LISI data va,ues for nve fields Time 

Noncondillonal SELECT < :03 
Conditional SELECT (single condi1ion) 3:13 
Including dyngm10 sorting: 

NoncondJttonat SELECT 
Sorted on one 1eld 403 
Sorted on five ~elds T41 

CondlHonal SELECT (single oondit1on) 
Sorted on one 11eld 3·01 
Sorted on \le fields 3.19 

Table 3: The first SELECT (LIST) ommm1d p!!!formmrce tesJ 
res11//s. Times fi re shown in min11les:seco11ds. 

encrypt perform files so they cannot be read at the 
system level. 

Performance 
Written in assembly language and C with data files 

in condensed binary code (convertible to ASCO), Knowl­
edgeman's performance is very pleasing. Limitation s on 
the program' speed appear to be more the resuJt of 
hardware restrictions than software restrictions. 1 ran 
.command tests using two different data tables with the 
following results (both on an IBM PC with 320K bytes 
of RAM and two 320K-byte double-sided, double-density 
floppy-disk drives, using PC-DOS 1.10 and Knowledge­
man 1.00) . 

The first series of commands were tested on a 154K­
byte data table with 19 fields and 1345 100-character 
record (see table 2). The results suggest that you should 
prepart1 indexes for fields you intend to retrieve often 
while you use the conditional OBTAIN command only 
when you want a field seldom used as a key. 

I also performed variou tests of the SELECT (LlST) 
command for this first data table. The results are shown 
i.n table 3. 

A econd data table, 152K bytes long, with 47 fields, 
and con isting of 592 208-character records, was also 
tested . Re ults are show.n in table 4. 

The small difference behveen the time for a conditional 
SELECT on four conditions with a dynamic sort (3:36) 
and the time for the same command without the 
dynamic ort (3:32) proves how fast the sorting process 
is and suggests that the re ponse time is largely di k 
dependent. 

l am pleased with Knowledgeman's speed, especia\\y 
the SELECT command. Hardware seems to be the grea~­
est limiting factor in thi program's performance. Th 
foUowing suggestions may help overcome some of these 
limitations. First, try a hard disk rather than a floppy 
di k . Knowledgeman is not copy-protected, so you can 
put: it on a hard disk or a RAM di k. G tting enough 
RAM to hold frequently accessed files sbouJd al o im­
prove performance because the system spends so much 
time searchlng the current database table. 

Documentation 
The 300-page reference manual (including appendi.'les) 

contains 12 chapters, 7 appendixes, a glossary, an index 

List data values for seven fields nme 

Noncondltionat SELECT < :03 
Conditional SELECT (single condition) 2:50 
Conditional SELECT (k>ur conditions) 3•32 
Including dynamic sorting: 

Noncoootional SELECT 
SOOed on one field 3:07 
Sorted on five lields 4:32 

Conditional SELECT (four condlhons) 
Soned on five fields 3;36 

Table 4: Tll r econd SELECT (LIST) co111n11md perfon11a11ce test 
rrs 11/fs. Times m-e shown in minutes:seco11ds . 



THE FORTH SOURCETM 

MVP-FORTH 
Stable - Transportable - Publ•c Domain - Tools 
You need two primary features in a soflware developmenl package a 
stable ope1atlng system and the ao1l1ty to move programs easily and 
quickly to a variety o r oompulers . VP-FORTH gives you bath lhese 
leatures and many e tras. This publrc domain p<Oduct Includes an ed11or, 
FORTH aS$embler . cools , uliltl•es and Che vocabi.llary ror 1he bes t selling 
book " S1ar11ng FORTH"' . The Programmer's Kil pmvldes a complete 
FORTH IOI a number o1 compulers . Olher MVP-FORTH p1oducts will 
s1mpl1ly !he developmenl or your appl1calions 

MVP Books - A Series 
:J 	Volume 1, A// about FORTH by Haydon. MVP-FORTH 

glossary with c<oss references to Ilg-FORTH, Sta111ng FORTH 
a/Id FORTH-79 S1andard 2n<1 Ed $25 

0 	 VGlume 2, MVP-FORTH Assembly Source Codfl Includes 
CPIM , IBM-PO" , and APPLE hsling lor kernel S20 

~'II D Volume 3, Floating Pornl Glossary by Springer $10 

~ 	0 Volume 4, E~pert System wilh source code by Park S25 

~ 0 Volume 5, File Mana9ement System w11h fntfJfrupt s curily by 

- ~~ 	 m 
MVP·FORTH Software - A Transportable FORTH 
0 MVP-FORTH Programmer' s Kit including disk, documen· 

1a11on. Volumes 1 & 2 o MVP-FORTH Series (All AbOul 
FORfH, 2"" Ed. & Assembly Source Code) , and Slar11ng 
FORTH. Specily 0 CPI • 0 CPIM 86. 0 CP/M . L; APPLE , 
0 IBM PC, 0 MS-DOS. 0 Osborne. 0 Kaypio, 0 H89/Z89 , 
0 Z100. 0 Tl·PC. D M1cr0Dec1sions. 0 Norlhslai , 
0 Compupro, 0 Cromeoco $150 

FORTH DISKS 
FORTH wilh edrror. assembler , and manual 

D APPLE by MM 

D APPLE by Kuntze 

!J ATARI ~ valFORTH 

0 CPIM ' by MM 
O HP-85 by Lange 

~~ O HP-75 by Cassady 
0 IBM·PC® by LM 

Enhanced FORTH Wlth . 
S-Stand Alone . M- Math 
Exlras. 79-FORTH-79. 

0 APPLE by MM. 
F, G, & 79 $1 40 

..J ATARI by PNS. F.G. &. X. $90 

'l CP/M by MM, F & 79 $140 

c Apple , GreFORTH by I $75 
0 Mulll·Tasklng FORTH by SL. 

CPfM, X & 79 $395 

0 TRS-8011 er Ill by MMS 
F,X,&79 $130 

~~ 0 Tlmex by FD. tape G.X. 
\'I & 79 $45 

~'<,.:j. 0 Vlclcr 9000 by DE.G.X $150 

$100 D NOVA cy CCI a.. DSIDD$150 

$90 '.J zao by LM $50 

$60 D 8086188 by LM $100 
$100 	 0 VIC FORTH by HES. VIC20 
$90 canndge $50 

$150 D C64 by HES Commodorn 6~ 
$100 "t,'ll cartrldge $60 

F-Floallng Porn! . G-Graph1cs, T- TulorlaL. 
Chip Support . MT- Mull•·Task1ng. X-Olher 

D Exl ensions for LM Spflci1y 
1sM. zao. °' 8086 
D Sollware Roaling 

Po1n1 $100 
D 8087 Supper! 

(IBM·PC or 8086) $100 
D 9511 Suppor1 

(Z80 or 8086) $100 
0 Color Graphics 

(IBM·PC) SlOO 
D Data Base 

Management $200 
Requires LM FORTH disk. 

Cl l ig.f'ORTH Programming Aids tor decompiling. catllind1ng. 
and lranslaung . CPIM, IBM·PC, Z80. or Apple $150 

CROSS COMPILERS Allow extending. modl1ymg and compiling !Of 
speed and memory savings. can also proouce ROMable code • Requires 
FOATH disk 

O CP/M $300 0 IBM• $300 

0 8086• $300 0 Z80 • $300 

0 Northsla $300 0 Apple 11/11 + $300 


FORTH COMPUTER 
[J Jupiter Ace $150 

0 16K RAM Pack $50 
0 48K RAM Pack $125 

Koy to vendots: 

CCI CaPStone ComiXJlln9 Inc MM MICroMoucn 

OE Oa1-E Systems MMS Miller MlcrocomP<Jle< Servtc~s 


D Forth Ditner1sicn NS Nao.Mus Svsiems 
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Ordering 1nrorm1tion: Che<:k. Monev Order (payable lo MOUNTAIN VIEW PRESS. 
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Na oill"'ll Ot unpa.o P(Yo Ca~lcrnra res· nts add !iales lax Shrppmg costs In US 
"1CIOOed m ptlce Fe<e<gn Order$, pay rn US lun(ls on US l>ank. include r°' t>andlt11g 

U MVP-FORTH Cross Compl ier for CP/M Programmer's Kit. 

Cart also generale headerless code ror ROM or target 

c~ 	 ~oo 

[ I 	MVP·FORTH Mela Compiler for CPfM Programmer's ICJt. Use 
lor applicatons on CP/M based computer Includes public 
domain source Sl 50 

[J 	MVP·FORTH Fast Floallng Polnl Includes 9511 ma1h chip on 
board wilh disks, documentahon and ennanceo vlnuaJ 
MVP-FORTH for Apple II alld lie $450 

U 	 MVP·FORTH Programming Aids tor CPIM, IBM or APPLE 
Programmer's Kil. Extremely use ful 1001 lor decompi ling, 
ca11nnd1ng, and lranslallng . $ t so 

rl 	MVP-FORTH by ECS ror IBM·PC or ATARI ' . Standalone with 
screen edoor License required . $100 

0 	 MVP-FORTH by ECS lor IBM·PC or ATARI Wilh color 
ariima11on, mul1Haskmg sound. u1114tJes. and license. $175 

0 	 MVP-FORTH Professional Applica11on Development Sys1em 
(PADS) lor IBM·PC, or APPLE A three level integraled system 
wllh complete documenlalion. Comple te syslflm $400 

~~ D 	MVP-FORTH Expen System lor developrren t of knowledge. 
based programs for Apple. IBM. or CPIM. $80 

~.._~ 0 	 MVP-FORTH F1Je Managemenl Syslem (F MS) with 1nterrupl 
Sei:Ullly lor IBM. Viccor 9000. or CPIM $<?00 

FORTH MANUALS, GUIDES & DOCUMENTS 

0 	 ALL ABOUT FORTH t>y 
Haydon See above. $25 

0 	 FORTH Encycloped ia by 
Denck Baker. 
Programmer's manual 10 !lg­
FORTH with FORTH-79 
re le1ences. Flow charled. 2nd 
Eel $25 

-ii 0 Understanding FORTH by 
~"- Reymann $3 

~~ 0 FORTH Fu ndamenlals, Vol 
I by McCabe $16 

"'to~ D FORTH Fundamentals, Vol . 
II by McCabe $13 

+~~ D Beginning FORTH by 
Ctilrllan $17 

0 FORTH Encyclopedia 
Pocket Guide $7 

C' And So FORTH Cy Huang . A 
collfl9e levet texl. $25,,i.t-'llO 

D FORTH Programming by 
Scanlon $17 

D FORTH on the ATARI by E. 
Floegel $8 

0 	 Starling FORTH by Brodie 
Bes1 1ns1rucUonal manual 
available. (sort cover) $18 

L Starting FORTH (haJd 
cover) $23 

~ L 68000 hg-For~h Wilh 
~ ;;issernbler $25 

D 1980 FOAML Proc. 25 

0 1981 FORML Proc 2 Vol $40 

Cl 1982 FORML Proc. $25 

0 1981 Rochesler FORTH 
Proc. $25 

D 1982 Rochesler FORTH 
Proc. $25 

+~O 1983 Rochester FORTH 
Proc. $25 

0 A FORTH Ptimer $25 
D Threaded lnterprelive 

0 

0 

0 
0 

0 
O 

S23 

METAFORTH by 

Cassady 

Languages 

S30 

Syslems Guide to lig· 

FORTH $25 

Invitation lo FORTH $20 

PDP-11 User Man. $20 
FORTli - 83 Standard $15 

FORTH-79 Slandard $15 
FORTH-79 Standard 
Conversion $1 O 

n Tiny Pascal lig·FORTH $10 
D 	NOVA fig.FORTH by CCI 

Source Listing .$15 
NOVA by CCI User's Manual 0 
mcludes ed•IOf. assembler , 
and u1ilit1es $25 

0 Jupi ter ACE Manual by 
~ v;ckers s1 s 

L lnslall atian Manual for flg•FORTH, 	 S15 

Source Listings cf fig-FORTH, lor speci fic CPU's and compu1ers The 
1ns ta11a110n Manual rs required !or 1mplemen1atron. Each $15 

0 	 1802 0 6502 D 6800 0 AlphaM1cro 

D 8080 D 8086188 0 9900 D APPLE II 
0 	PACE LI 6809 0 NOVA 0 PDP-1 111..Sl-11 

D 66000 u Echpse D VAX 0 Z80 

and sJ>1pp1ng by Air $5 10< each 11"'11 under $25, $10101 each ~lem l)etween S25 ano 
$99 and $20 ror uacti lt~m ever SI 00 All 0tlo and P<<Xlucls sub)ec1 10 chanQe or 
'Nt1hdrawar w11houl ncllce Sng'c sys•em and/Qt slngto ustK llCens·e agreernen1 
reauire~ on !lll<nC producls DEALER &. AUTHOR INOUIAIES INVITED 

MOUNTAIN VIEW PRESS, INC. 
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of commands, and a general index. The manual is writ­
ten for three levels of comprehension: introductory, in­
termediate, and advanced, and ections are marked ac­
cordingly so you can reference it at the appropriate level 
of k nowledge. 

User Support 
Nticro Data Base Systems provide a customer- upport 

number for end users. The people I spoke to were 
knowledgeable and courteous, returned my phone calls 
promptly. and answered all questions to my atisfaction. 
They will send o ne free update of Knowledgeman to 
everyone wh sends in the program registration card , if 
a new upd te exists at th time the registration card is 
sent. A complete copy of the revised reference manual 
comes with the update. 

Defects and Suggested Improvements 
l found nly one major probl m in rsion 1.00 f 

Knowledgeman after using the database part f the pro­
gram extensively. Micro Data Base ;>ystems promised to 
fi ' the bug in the next relea e, and, sure en ugh, wh n 
I received it, the problem was gone. Considering the s ize 
and comple ity of the programs in o lved and that this 
was version 1.00, I find Knowledgeman remarkably er­
ror free. 

Although th Llst of Knowl dgeman's features is im­
pressi e, there is always a 11w ish list" of useful additions: 
for in tance, it would be nice if you could display or print 

l Board 
1 


I·f • I/ •1 I• I ' I - • ­ fm S-100 Bus
;. J l~ .,1 .eit~-.. 

• • I 1 I JI l I 
... ;'~1! . ,._:7 ••( 256K/1 MEG Byte 

,,. ~~~·l Dynamic Ram 
Model 251iKM 

feature s: 2561' •<mg 64~ d11p• $759.00 
• 256K/ l n1ega Syle ijJlllQ MK 012SDK DRAMS • 8/ 1 eb D~\~ • 24b Addom • 
P~rity I''" Hyl • • I 75 nm Accou Tim• • 111111oun Z80/ Z8000 o 5 mill. BCl86. 80 \Be". 
61Ul00 lo 8mlu w11l1<01 w~il !ilnlo5 • 1i111$p;i1am rel r~l1, ~•l•nU.!d OM/I. 

FLOPPY DISK CONTROLLER Model FDCl S395 
fea tu res: • Srnol! nr Doublii ~ans1w, sid•s, 1n •nv cnrnbnrnl1an al u11 In 111111 B' ~' 
5 25.. dri•B•. • Oi!Jltel ph••·• l uds~ loo~ • OMA di1a l1an•f., \'lllh ao&s 64K l1um1 
dor~ 24 11 addr u , OMA s1b11<11ion • Mo11i1 ~1 / hc1~ t ErAOM otClltuu1t:i1111g two diH~1c1\I 
prc~nnrs e CPM Olos P'°U'.." e S"ial pml lo 19 2K ha11d 

ZBOB CPU BOARD Model 280 CPU SJ25 
features: • 2. 4 1116 mh; do,k. • 12 ~11 Addre:u l1y M•rru11v M;i11p11111 ~' 16K 
blor s • 2 or 4Kh~t eEPAOM jrNll supph•~I w11hPlt.111tom Y"'"'"'""' • Jump an ~o&j!f 
e Prn~ts1on lo ttm 1Wn d•lleienl CrU'• 11n Ibo s;inrn ~u$, such 111~dvl 80 \ 86 CPU 

80186 CPU BOARD Model 80186 CPU $495 
featu res: • 11110180100 Burd • £.mutes 8085 i:OO~ pl"s 10 add•Hoiti!l • 
a.~11 In OMA ch1nn115, hmots;, in lbrt•lll controlt..r, • lnter1oQ! ID Num•ll• 0A1• PHIC..~!DI , 
8001 • B or 16 bil d~I 11a~slo1. v.il~ 4 01 8 ml1z dock. • Provision f6111n 2 d1~ l er~111 
CfU"> on I111! llUI, melt 11 m11 M. ZBO ~PU 

Board Set.s: 280 CPU, 256KM, FOCI, and CP/M 3.0 
plf11 monuol S 1390 

'r.P/M it• 1agi<;lored t1 01lc1nark al Otgitnl Rn•arllL Irie 

Delivery" wnr.n 3 10 5 w0<i;"1l d.w• MC. Vin Dt COO md•f> .Ot1•1J1ed tA<ld 6% IDt COO 
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S.C. DIGITAL INC. 
1240 N. llighl~nd A•"-· Suil• #4 • P.O. 801 908, Au1011, lll iMD!t 60S01 

Phon ot (3 12) 897-7749 

using field names (i.e. 1 labels could be longer than the 
length of their field variables), if the SHOW command 
were separate from the ATD\CH-llv1PRESS overlay file 
(why should you need a 171<-byte overlay file to ca11 the 
table directory command?), and if you could us wild­
card characters in any expression (even if that limits their 
use), instead of having to use the IN operator. 

Conclusion 
Knowledgeman i an integrated information-manage­

ment system combining a superb relational databa e 
with a fine spreadsheet for the price of one. You get a 
printed forms generator, screen-form management, 
tatistica l analysis, many operating functions, and a 

structured-programnting language for building com­
mand procedures . More Know\edgeman modules are 
coming, including a graphics generator, an integrated 
full -scree n text editor, and a forms "painting" feature. 
Knowledgeman activities and materials, including train· 
ing seminat , videocassettes, a pocket-sized com mand 
guide, and a beginners' tutorial manua] , are bei ng 
developed rapidly. QUE is publishing an application 
book, Using K11owledgema111 in the near future. 

It i my opinion that Knowledgeman may. be the most 
powerful relational DBMS currently available fo r micro­
computers. For example, dBASE fl allows only 32 fields 
per record, a maximum of two tables open at once, and 
no dynamic output sorting. I<nowledgeman, on the 
other hand, allows up to 255 fields per record, an un­
limited number of tables open at once, and dynamic out­
put sorting. In addition, Knowledgeman is an integrated 
program, combining spreadsheet capabilities with data­
base management. 

U nlike Lotus 1-2-3, basically a spread heet-graphics 
generator with limited databas capabiJities, Knowledge­
man is a full -fledged , powerful DBMS fuUy integrated 
with a full-fledged spreadsheet (with graphics coming). 
Lotus 1-2-3's limited "spreadsheet-used -as-a-d atabase" 
has a maximum of 2048 records per table with only one 
table op n at a time (hence no multiple table query) . 
Knowledgeman allows 65,535 records per table and an 
unlimited number of tables open simultaneously. More­
ver, Lotus 1-2-3's spreadsheet doesn't let cells a cess in­

dependent database tables or contain entire programs 
as Knowledgeman does. After severaJ months u e, I have 
learned to appreciate a statement made in the reference 
manual introduction: Knowledgeman has been ''careful­
ly designed to do minate all of the leading file handler , 
'applica tion generators' and ' relational' systems existing 
in the micro world ." Micro Data Ba e Sy terns can be 
proud of thi package, its creation, and its continuing 
development. • 

J11we.s W. 11\'nlkcr (Dcµarlme11t uf Botany, Unive 11.11 of Mus5llc!111selts, 
l\111her$t, MA OW03) is 1111rofessor of bl)tnny test'll1d1ing pa/le11 11/tms/Trjr­
l•trf rmd 1/111 l'li0/11f1rmary r'l!/atio11slrips of fluw~ririS p/m1ts. J-Jr ccmsirlrrs his 
c:m11pulan11 indispensable Joo/ in Iris rcset11t:lr . (!-\bi* sup1JOrlud l1y NSF grrmls 
DEB 80-1089.3 n11d BSR 82-09195.} 

'116 ft'bnrnr.· l~ ,;, llYT:E 11ubliC.,llons lrK , CucJe 320 en lnquJl)I card. 
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The Rixon PC212A... 
The Perfect Modem 
For Your IBM®PC 
...Only 5499 

The Rixon PC212A offers you the only 300/ 1200 BPS full duplex card ' 
modem with auto dial and auto answer that plug ctirectly into any of I 
the IBM PC • card slot . Becau e the Rixon PC212A was designed 
pecifically for the lBM PC, il is loaded with user benefits. 

The PC212A el iminate Lhe need for an asynchronous communications 
adapter card and exlernal modem cable, this 
alone saves you approximately $190. The 
PC212A provides an extra 25 pin EIA RS232 
interface connec1.or, a telephone jack for 
a.hernaie voice operation, and a telephone line 
jack for connection to the dial network . 
Without question, the PC21 2A is the 
most user friendly, most reliable, and 
be~st performing modem for your 
IBM PC. An internal microproces­
sor allows total control, operation, 
and optioning of the 
PC212A from the keyboard. 
A user friend ly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen di play . Just a 
few of the internal features 
are auto/ manual dialing from 
the keyboard, auto dia l the 
next number if the hrsl 
number is busy and instant 
redial once or until answered. 
In the event of power disrup­
tion a ballery back-up pro­
tects all memory in the PC2 12A. In 
add ition, the PC212A is compa1ible 
with all of the communication pro­
grams written for the Hayes 
Smanmodcm TM ••such as 
CRO STALK.TM+AI o avai lable 
for use with the PC212A is the 
Rixon PC COM l ,TM#a commuruca1ions software pro­
gram (Diskette) and instruction manual to enhance 
the capabilities of lhe PC212A and the IBM PC. PC COM 
I operates with or replaces Lhe need for the IBM 
Asynchronous Communications Support P rogram. The pro­
gram is very user friend ly and provides ingle key stroke conlrol of 
auto log on to multiple database services (such as The Source SM& ) a well 
as log m primer, log 10 file lransfer and now conu-ol (automatic inband 
or manual co ntrol). PC COM I is only $49.00 if purcha ed al the same 
time as the PC212A. The PC2 12A comes with a 2 year warranty . For 
more information contact your nearest computer store or Rixon 
direct at 800-368-2773 and ask 
for Jon Wilson at Ext. 472. 	 -------- ­
PC2 12A ........... ... $499. ====-===~INC. 
PC212A WITH 212{) lndu trial Plcy., Silver Spring, Md. 20904 
ASY CH PORT . ..... $539. 30 1-{}22-2121 TWX 710-825-0071 TLX 89-8347 

The Rixon PC212A Card Modem 
Another Modem Good Enough Tu Be Called RIXON 

Circle 401 on Inquiry ca rd. 

• 	 IBM Is a r"iiJ.t<fc:d lradcrnork or rh" 

lnu.~rn11tiona l Business Machine orp. 


• • 	H11ycs Smartmodem ;s a product or 
1he Hayes SH1 r,; s~ries, a 

~~f!!~!!~~l~~~~~~~:1sHl~~c: 
+ CROSSTALK i> • ir•d<rnark or 

Mkro5tuf lni;,;. 
'{# PC COM I ;, a trad<morl or 

RillOJi 10<. 
& Thi!" o" rce is n. .scrvke:.maik or 

Souitr T·d~o.mpucing Corp. 

30438 8 RIXON IN . 1983 

http:connec1.or


--

Hardware Review 


The IBM CS-9000 Lab 

Cotnputer 


A closer look at IBM's nother'' microcomputer 
by Thomas R. Clune 

At the Brandeis University Chemistry Department, we 
have been trying to use the IBM Personal Computer (PC) 
for all our microcomputer applications. Most of the ti.me, 
we have been able to meet our needs with the PC. But 
not always. 

Here's a ca e in point. One of our researchers wanted 
to have a microcomputer pulse a laser, trigger data col ­
lection on a Biomation 8100 waveform digitizer, then 
download the 2K bytes of data from the Biomation into 
the computer. This process would be repeated up to 1000 
times at a rate of 30 times per second. The result of each 
nrn would be summed with the results of the previous 
runs. Next, a stepper motor controlling a mono­
chrometer would be incremented, and all of the above 
would be repeated again for up to 200 monochrometer 
settings. 

There was one more requirement-the computer 
should cost no more than $10,000. That's a lot to ask. Sur­
prisingly, though, it can be done, and done well, with 
the IBM CS-9000. 

At the time 1 encountered this problem, the IBM In­
struments Division in Danbury, Connecticut, had just 
announced its 68000-based laboratory computer, the 
CS-9000 (see photo 1). Usually, 1 prefer to wait until a 
product has been on the market for a year or so be.fore 
using it. This gives time for the new-product hoopla to 
subside, the groundswell of early-user complaints to 
crest, and the manufacturer to show its level of good faith 
in correcting bugs. But we were faced with a Hobson' 
choice : either the CS-9000 would be adequate for our 
needs or nothing in our price range was. So, after a trip 
to Danbury to see the operation of a prot type, we took 
the plunge. For those who can't wait for an ending, we 
found two things : (1) being the first on your block is 
even more painful than we had expected, and (2) the 
CS-9000 is an incredibly powerful comput r. 

A System Description 
The IBM CS-9000 is so versatile that it would take years 

for one person to test all of its features (see the January 
1983 BYTE, page 100, for a product description) . I am 
most familiar with a subset of the system's capabilities. 
In this review, then, l will describe the CS-9000's major 
features in broad strokes and give in-depth coverage of 
those aspects with which [ have personal experience. 

lf you want additional in.formation on the rest of the 
system, talk to IBM. In my experience, the people there 
are very helpful and scrupulously accurate in th eir dis­
cussion of the CS-9000. lndeed, the single strongest 
point of this generally excellent system is the unbeliev­
able level of customer support. In particular, Dr. John 
Tesch of the customer-service department has provided 
us with expert technical assistance, the cash vaJu of 
which ha probably exceeded the purchase price of the 
system. 

Now, for the computer itself. The basic processor unit 
features include 

• an 8-MHz. Motorola MC68000 16132-bit microproce sor 
• three cascadable, 16-bit timers for up to 2-MHz do k­
ing 
• 128K byte of on-board RAM (random-access read / 
write memory) 
• 128K bytes of ROM (read-only memory) , for a real-time 
operating system 
• SYSBUS (a s uperset of Versabus) bus structure 
• five expansion slots 
• four OMA (direct memory access) channels with 1­
MHz ma,dmum throughput 
• even levels of interrupt 

• o ne lEEE-488 parallel bus (see photo 2) 

• three RS-232C serial ports (see photo 2) 

• one bidirectional, 8-bit parallel port (see photo 2), 
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Photo 1: Al left (111) is a front view of 11 typically co11fig11 red IBM CS-9000 with lite built-in dot-matrix printer. The rectangular plate covers 
a 11101111/ for fl si11gle 51/.i-inclr floppy disk . Notice tlie paper fray 1111der llie kei;board. Tl1e Jw11dle be/aw the video display connects to the 
mow1/i11g yoke (see text). Plioto 1b sliows afront view of f/1 e b11si11ess config uration of tire CS-9000. Note that the built-in printer and softkei;s 
!ra ve bee11 removed. 

w hich is not a true Centronic -type port because it lacks 
ome line (e.g., BUSY and DONE); however, any device 

supporting a Centronics-compatible interface can be con­
nected to it 
• 57 pressure-sensitive keys for dedicated systems con­
trol (s e photo 3) 

The monochrom d is play (see photo 4) shows 80 char­
acter by 30 lines of text and has fa irly good graphics 
reso lu ti n (7 by 4 0 pixels) . This see ms a bit thin for 
computer-aided design (CAD), but IBM has sold a num­
ber of the CS-9000s for preliminary des ign work-ups. 
The display has it own s parate memory and 10 pro­
gram mable oftkeys. It also includes space for a single 
51/4- inch floppy-di k drive. 

The minimal configuration just described is used with 
the ROM-based operating sy tern. Disk-based software 
is available for data acquisition and process control of 
the IBM In truments Divi ion' line of chemical instru­
ments. These include FTIR (Fouri r tran f rm infrar d 
spectrophotometry), NMR (n uclear magnetic reson­
ance), and HPLC (h igh-performance liquid chromatog­
raphy) analyzer . In connecti n with the HPL , IBM of­
fers a four-channel, 13-bit, 30-Hz ADC (analog-to-digital 
converter) card called the sensor board. The card pro­
vides autoranging with a dynamic range of 10 . Also in­
cluded on the sensor board are four more RS-232 ports, 
32 bits of parallel T/O (input/output), eight LED (l ight­
emitting diode) drivers with eight debounced-switch in­

puts, and two 16-bit counters . TBM does not currently 
offer a high-speed ADC; however, the company tells me 
that it considers this a requirement for the near future. 

To mak the unit a u able computer, you wiJI need to 
add a sy tern bus card with five expansion slots and at 
least another 256K bytes of RAM on the expansion card. 
Each memory-expansion card can hold up to 1 megabyte 
of RAM, fo r an on-board system maximum of 5 mega­
bytes. You will also need floppy-disk drives; the system 
supports up to four 8-inch and 51/4-inch drives in any 
combination. A hard disk, requiring a separate controller 
card, is also available. ext, you will need a keyboard; 
the keyboard offered with the system is the same one 
as on th fBM PC. 

Additionally, you will need an extended, d isk-based 
operating ystem. Two are available : Xenix and OS 1.1, 
a multitasking operating system with a full -screen editor 
that is s imilar to PC-DOS 2.0. The available languages 
include a BASIC interpreter, an assembler (included with 
OS 1.1), a FORTRAN compiler, and a Pascal compiler. 
AC compiler and a COBOL compi1er (Xenix only) are 
reportedly in the works. 

IBM also offers a d ot-matrix printer that sit in the main 
processor housing and features 

• software-selectable character density of 10 characters 
per inch (cpi), 80 characters per line (cpl); 12 cpi, 96 cpl; 
or 16.8 cpi, 132 cpl 
• 24- by 9-dots/character matrix 
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At a Glance 
Name 
The IBM CS-9000 Lab Compurer 

Manufacturer 
lnternation<il Business Machines. 
IBM Instruments Division 
Orchard Park 
POB 332 
Danbury. CT 06810 
1203) 790-2500 

Dimensions System unrt. 22 by 17 by 6.6 Inches, 27.3 
pounds; with CRT. primer, and keyboard, 
68.2 pounds 

Processor 16132-blt Motorola MC68000 with an 
8-MHz clock speed and four l·MHz DMA 
channels 

Processor Board 
Interfaces 

One IEEE-488: one generar-purpose. 
bidirectional S·bit parallel; three RS-232C 

Memory 128K bytes RAM minimum. e>epandable to 
5 megabytes 

DIsplay 80 characrers by 30 IDWs: green phospflot 

Keyboard Optional 83 l<eys with number pad and 
10 programmable function keys frhe IBM 
PC l<eyboardl: additional keypad has 57 
user-program mable keys 

Mass Storage Optional. 5Y.-1nch Ooppy-dlsk dnves f3271; 
1torage). 8-inch dnves l'1B SK sroragej: 
5V• ·inch Winchester hi!rd disks (5 to 10 
megabytes of storage) 

Expansion Optional, five sJots wrth a sysrem bus card 

Operating System OS versron I.I ; Xenix available soon 

languages 	 BASIC interpreter, 68000 assembler, FOR­
TRAN compiler, Pascal compiler, and C 
complier .wailable !COBOL avatlable wi1h 
Xemxj 

Software Options 
c nromarography app11carion program. math/stat library. IBM 
3101 /and 3270 soon) emulator programs 

Other Hardware Options 
Analog/semor card w ith four-channel. dirterenr1al Input; 
aucorang1ng ADCs giving 12-blt ptus sign resolu tion at 30 Hi; 
.1.emor board also has eight debounced switch Inputs: eight 
oucpuc drivers to S·V supply: 32 b1r; or parallel 110 assignable 
1n 8·t11t groups as jnput or ourpur or as two 8-bir bidirectional 
pons: rlNO cascadable 2-MHz c:Jock counters providing rwo 
pulse U'lgger aurput poinl5 and pulse·counting input points; 
rour asynchronous terminal or modem RS·232C pom with 
ma:<imum speed or 19.2 bps: an adaptor to MuWbus i~ avall­
able from Hat·VerJa Engmeertng Inc . 18597 Paseo Tierra. 
Saratoga. CA 95070. 1408) 374·2953 

Oocumentatlon 
8'12· by IHncll ioose·lear binder forma t; Operacor's Manual. 

108 pages; OS LI, 400 pages; Problem Isolation Manual, 11'1 

pages: BASIC Manual. 500 pages 


Price 

Base sysrem. S569S; printer. S2095: keyboard. 5270; 256K·byte 

RAM expansion. Sl09S: r-megabyte RAM expansion. S4080; 

dual 5V.-inch floppy disks. s 1445; dual 8-inch floppy dJsks. 

S2470: hard·dlsk controller. 512'15: single 5-megabyte 11ard disk. 

S249S; single ID-megabyte hard disk. S269S: expansion fearur~ 


with rive slots. 595: analog sensor board. SBSO; BASIC inrer­

prerer. S195; OS 11 exrensions, Sl55, Pasca l compiler, 5595. 

FORTRA compiler. 5595, chromarography application pro­

gram. 5495 
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Photo 2: A rear view of the CS-9000, shawing tile JEEE-488 inter­
face wi/h the extender in place (fa.r right)1 the disk-drive connector 
(next to the IEEE-488), the Cent'ronics port (middle), and the th ree 
RS-132C ports. The connedor on tlie top goes to the video display. 

• graphics resolution of 200 horizontal dots/inch by 336 
dots/inch 
• four-color printing 
• graphics and text screen dumps with the familiar shift­
PrtSc keystrokes of the PC 

The compact packaging of the CS-9000 is designed to 
save valuable laboratory bench space. We have set the 
unit on a four-wheel cart to roll it into position when 
it is being used and wheel it out of the way when it is 
not. The compact design is a mixed blessing, though . 
Because it is mounted on top of the computer and has 
to have adequate clearance for the printer beneath it, the 
screen is above normal eye level. Although the tilt of the 
screen is adju stable, the height is not. As a result, the 
operator tends to sit slumped in a chair with the key­
board on his lap and his feet on a desk, staring up at 
the screen. In short, the ergonomics of the package 
design are not state of the art. In a laboratory, however, 
you do not usually spend a lot of time at the keyboard. 
The workin g conditions of a research er are not those of 
a secretary. For our applications, there have been no com­
plaints regarding the display's human engineering. 

If your applications are more keyboard-intensive, relief 
is at hand. The National Accounts Division and National 
Marketing Division of IBM have developed an interest 
in the CS-9000 for business applications. The system is 
being repackaged for them, sans integral printer, and 
given a quieter fan. The current fan sounds like a 
household vacuum cleaner. The business package is 
shown in photo lb. The ergonomics, as you can see, aJ'e 
much improved. Because of the newfound business in­
terest and the resultant expanded user base, a greater 
variety of canned programs should become available for 
this system. Indeed , the decision to offer Xenix and 
COBOL appears to be the first fruit of that interest. 

Documentation 
The documentation for the system is hardly a master­

piece. In fairness, it has been improved tremendously 



Infoscope ... 
Its magic 
happens 
right before 
your eyes 
Thirty minutes wich your new 
computer and lnfoscope. and 
you con be showing off - en­
tering information. sorting it, 
displaying it, putting it to work in 
ways you never dreamed 
possib le . 

lnfoscope . a revolutionary new 
program for dynamic informacion 
monogemem. opens up the 
potential of the personal com­
puter. It's usable and useful now, 
even for a beginner, but it'll 
never get in the way in che 
long run. 

From the fi rst minute you 
use it. you'll discover 
some very interesting 
opplicacions. le comes 

w ith demonstration "scripts" 
and sample dam so you con 
sit bod~ and watch it do its 
stuff without doing a lot of 
tedious data entry. 

lnfoscope helps you creace 
"Scopes" co display data - w in­
dows on the screen chat grow. 
shrinl~ . move around. and 
overlap, while showing you just 
the information you wont co see. 

As you worl'I with it, lnfoscope 
adopts to your level of expertise . 
Its "choice-driven" approach 
mol~es it easy for a new user co 
gee up to speed. but it doesn't 

entangle on expert in o moze of 
menus he doesn't wane co see. 

In shore. lnfoscope is as simple or 
as complex as you wont it to be. 
and it does virtually any infor­
mation management chore you 
wont it to do. 

Out you hove co see it for yourself. 
lnfoscope is available for mosc 
popular 16 bit microcomputer 
systems. Asl~ for a demonstrmion 
oc your local computer score. o r 
write us for details. 

Mlc.rostuf, Inc. 
1845 The Ex change. ~uite 140 

Adanto. Georgia 30339 
(404) 9 52-026 7 

Ci rcle 25 1 on Inquiry card. BYl"E Februory 1984 2.81 
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Photo 3: The CS-9000 km;bomrfs. Af the top, 011 /li t' fro11t of //1e 111ni11 
processor box, nre l/1e 57 progmmmnble, pressu re-sensil ive keys. 

since its earlier incarnatio ns, but it is still less than ideal. 
The writing style is the usual turgid documentation 
prose. 1f you are a systems programmer it should pre­
sent no great problems, but for a scien tist-hacker it is 
formidable. 

The manual lacks tutorials and, except for the high­
level language sections, lacks indexes. Most surpris ing, 
the documentation does not contain chematics or a 
memory map. IBM has an wered all questions prompt­
ly, but better documentation would lessen the number 
of questions users would have to ask . 

The Voice of Experience 
My experience with the CS-9000 began with setting 

it up. The bridge over the main processor housing, used 
to support the video display, is a pain to install . But 
it needs to be done only once, so what the heck. The 
video display mounts o n a plastic yoke with a ball jojnt 
that enables the screen to be positioned for user com­
fort. Unfortunateiy, the yoke is made of very cheap plas­
tic. When l went to tighten the yoke, r broke it, even 
though I followed the instructions to tigh ten gently. That 
yoke is cheap. r would have written this off to my 

uperior strength, but another research group at 
Brandeis has a CS-9000 and the same thing happened 
to them. I have been informed that the yoke has been 
redesigned to eliminate this problem. 

O nce the system was assembled, 1 tarted to plug a 
digital multimeter (DMM) into the IEEE-488 port. It 
wouldn't plug in. Amazingly, the lEEE-488 port is posi­
tioned too close to the plug for the disk drive. There is 
no room for th IEEE-488 cord, which exi ts the plug from 
th s ide of t11e plug head. In order to u se the lEEE-488 
while the disk drive was attached to the system, I had 
to instaU an extender to the TEEE-488 interface (see photo 
2) . IBM now supplies the extender with the computer 
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Photo 4: A Sllmple screen displny /fiat slrows texl and gmp/1ics, takm 
from nn IBM dc111011stmfio11 program. 

and will soon flip the rEEE-488 port upside down so that 
the cord does not interfere with the other plugs. You may 
not have t contend wi th this problem, but I was begin­
ning to think I had made a very serious mistake. 

It got worse. When the extension to the lEEE-488 plug 
was installed, I tried to write a BASIC program to transfer 
data from th DMM. oth ing. A call to IBM identified 
the problem : the software driver for the lEEE-488 was 
not yet written. After the driver arrived, I appended it 
to the BASIC program and tried again. othing. Another 
call to IBM . Dr. Tesch made the first of three trips to 
Brandeis. The problem was that we had a prerelease ver­
sion of the operating system, but the software driver was 
for version 1 of it. He took the computer back to Dan­
bury with him, had the new ROM BIOS (basic J/O sys­
tem) installed , and sen t the system back with the new 
1.0 DOS (disk operating system) extension s disk. 
Nothing. More telephone calls. It turned out that we had 
the prerelease version of BASIC. After we got the right 
B SIC, th interface worked perfectl y. By the way, the 
resistor in question was 56K ohms. 

ext, all we had to do was get the Biomation , with 
a two-line handshake, to transfer data over the IEEE-488, 
which has a three-line handshake. I had an idea on how 
to ach ieve th is and it looked fairly simple on paper. A 
f w months later, it worked . 

The next problem was writing an assembly-language 
program to do the data-acquisition routine. I am a com­
plete patzer when it comes to assembly language. l usuaJ­
ly write the program in BASIC, compile it, and then op­
timize the program by keeping intermediate values in 
registers instead of shuffling them back and forth in 
storage. But there is no BASIC compiler fo r the CS-9000. 
So Tesch (God love him!) agreed to write an a sernbly­
language routine from my BASIC program. These peo­
ple take "customer support" literally. 
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and MS-DOS, and VMS too! 
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Tesch wrote the program . Noth ing. He didn't have a 
Biomation in Danbury to test the program, so he came 
back up to Brandeis to see what the problem was (this 
was the third time; I've shortened the story a bit). He 
manag d to identify the errant Line of code, and we were 
finally squared away. While he was at Brandeis, he pro­
vided us with three d ifferent versions of the d ata­
acquisition rou ti ne fo r three d ifferent mod es of op era­
tion. I'm not sure whether he d id th is ou t of generosity 
or in hopes that he would not have to deal with us again, 
but either way it was appreciated . Finally, we wer up 
and run ning with our application. 

Or, rather, we are up and running most of the time. 
IBM is feverishly trying to track down an odd little glitch 
in 05 1.1 . Once every few hundred times we try to write 
a file to disk, the computer tries to write th e file into 
system space and an error results. We must then reboot 
the system with a consequent loss of data. The error hap­
pens so rarely and (apparently) randomly tha t fBM has 
been having a hard time tracking it down. Because we 
write data to di k every few second , the amount of in ­
formation lost in rebooting is not substantial. And the 
missing data is easily reprod uced in our application . lf 
your application is not so fau lt-tolerant, however, you 
should make su re this problem has been overcome 
before buying the CS-9000. The problem has occurred 
at other in tallations, so it isn' t our hardware that's caus­
ing it . In any case, be sure to back up your work on disk 
frequently. 

I have only one contin uing source of irritation with the 
system : the printer. It is awkward to load with pape1~ 

frequently jams when operating, and either holds very 
little paper (if you use the paper holder u nder the key­
board) r lets the paper drape in front of the operator's 
feet (if you set a box of paper under the desk and feed 
the printer from there) . I understand tha t IBM has re ­
designed the paper bailer to minimize the jamming prob­
lem, but the other problems seem endemic to the built­
in printer. 

Back to BASICs 
As 	I mentioned earlier, I have used the CS-9000 

primarily with the BASIC interpreter. The rest of my 
remarks will center on using this very substantial BASIC. 
Those readers accustomed to one of the many incarna ­
tion of Microsoft BASIC are in for a treat. Unlike mo t 

BASICs, you are not limited to 64K bytes of program­
ming spa . The interpreter can addr ss as much mem­
ory as you have on your system. It al o includes the MAT 
(matrix) functions. Further, it featu res a broad range of 
s tatement modifiers, such as FOR] = 1 to 11 (see listing 
1, line 80) . You can use 8-bit, 16-bit, or 32-bit words. The 
range of fJoati.ng-poin t numbers is approximately 1.0E 
+ / -308 with approximately IS-digit p recis ion. Because 
the MC68000 uses memory-mapped 1/0, aJI devices (in ­
cluding the printer, screen, IEEE-488 port, etc.) use th 
OPEN statement (like files), which makes programming 
I/O routines quite painless. 

There are, of course, a couple of usual feat ures of in­
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Listing 1: The program /isth1g fo r Ille daln-acq11isif-io11 n11d mmlysis m11H11e using Ifie Biomatio11 8100. Because the b11s-marwgeme11I /in.es; 
o the JEEE-488 are not 1tsed by the Bio111ntio11, /li e REN line is r1sed to trigger the laser and the Biomation, and the IFC line is used to 
ln'gger fhe mo1wchro111eter stepper-1110/or (lines 240-250 anrl line 370, respectively) . 

1 REM PROGRAM FOR COLLECTING DATA FROM BIOMATION 8100 

10 REM INITIALIZE CALL LOCATIONS 

20 B=$EOOO : SREAD=B+S2948 : SYSFUNC~B+s2CB8 


30 REM DIMENSION ARRAYS . 

40 DIM A~(200D>,B%(102S>,F~C11> 


50 LENG=-2048 

60 REM INlTIALIZE IEEE488 ROUTINES 

70 DATA 286,10 1 290 ,1 0,0,17,0,12,0,10,0 

80 READ F~CJl FOR J=i TO 11 

90 RESTORE 

100 REM SET EXPERIMENT PARAMETERS 

110 INPUT "BtOMATION SAMPLE INTERVAL SETTING <MICROSEC) ";BIOM 

120 INPUT "NUMBER OF SCANS PER MONOCHROMETER SETTING ";REP 

13 0 l NPUT '' NUMBER OF MONOCHROMETER SETTINGS "; NOSTEP 

1'10 INPUT " DURATION OF PAUSE BEFORE TRANSFER ";ZZZ 

150 INPUT " NOIS .E LEVEL OF SIGNAL ";NOISE 

160 INPUT "NAME OF FILE TO SAVE RUN DATA IN '';FILES 

170 OPEN FILES AS FILE Jl 

180 PRINT 11 , BlOM 

190 PRINT #1,NOSTEP 

200 OPEN "IBUSD?' ' AS FILE #6 

210 REM DATA ACQUISITION ROUTINE 

220 FOR. MON=l TO NOSTEP 

230 FOR SCAN~l TO REP 

zqo CALL SYSFUNC<6,f%(6)) !SET REN TO TRICCER LASER, BIOMATION 

250 CALL SYSFUNC <6 1 f~(8l) \ RESET REN 

2.6 0 \llAIT <ZZZI 

270 CA.LL SYSFUNC (6,Flfa(l)) !C OLLECT DATA 


28 0 CALL SREADC6 . ,E'fo(l) , LENG,SOD,SOD,Ol 

290 FOR I=l TD 1000 !UNPACK DATA, ADO COUNT TO MEMORY A% 

300 C~=SWAP%<8%(!)) AND 255 

310 I F C%>N01SE THEN A%<Z~I -11 =A%CZ•I -1)+ 1 


320 C%=E~<I> AND 255 

330 lF C%>NOISE THEN A%<2*l >= A%C2•I>+l 

3<10 NEXT I 

350 NEXT SCAN 

360 REM TRIGGER MONOCHROMETER MOVE AND WAIT FOR IT TO STOP 

370 T=TlHE : CALL SYSFUNC(6 1 F~(10)) ! IFC TRIGGERS MONOCHROMETER 

380 FOR 1::1 TD ZOOO : PRINT 1t1 , A%<I ) : A%(l)=O : NEXT I 

390 IF T1ME-T <3 THEN 390 

400 NEXT MON 

410 CLOSE Ill 

420 CLOSE 1*6 

'130 END 


terpreted BASIC that T miss. Arrays cannot be dynamical­ rays. By the way, a compiled FORTRAN version of this 
ly dimensioned because the inte.rprete.r translates each program did the same process 12 ti.mes in one seco nd . 
line of BASIC code into a tokenized pseudocode a it An ther consequence of translating each statement as 
i en tered, not as it is executed. This feature makes the it is entered is that the BASIC comes with a line editor 
BASIC run rather fast for an interpreter. For example, rather than a full -screen editor. And the editor is a little 
lines 230-340 of listing 1 trigger a laser and the l3ioma­ tricky to u e. For example, if you have a variable type 
tion , coUect 2K bytes of data from the Biomation, com­ error in a program line and edit the line, you may still 
pare each byte to a noise level, and, if appropriate, add get a type error prompt. I've found it's best to delete the 
1 to an element of a 2K data array. Interpreted BASIC offending line and retype it correctly. 
does all of this in one second! For that level of speed, Line 300 of listing 1 illustrates a couple of interesting 
I'm willing to live without dynamically-dimensioned ar- points about the BASIC. First, 2 bytes may be stored in 
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Listing 2: The program listing for plotting the data from listing 1 on the screen, one monochrometer setting at a time. 

1 REM PROGRAM TO PLOT DATA COLLECTED FROM PROCRAM t 
10 CLS 
20 INPUT "FILE NAME " ; FILE$ 
30 OPEN FILES AS FILE 11 
40 INPUT ll , BIOM 
50 INPUT 11,NOSTEP 
60 DIM D~TC10 , 2000> 

70 FOR I=l TO NOSTEP 
80 FOR J=1 TO 2000 
90 INPUT 11,DAT<l,J) 
100 NEXT J 
1 1 0 NEXT I 
120 CLOSE IH 
130 FOR K=1 TO NOSTEP 
1 4 0 MAX:-128 : MlN=127 
150 CLS 
160 LOC/cTE 10,0 

listing 2 contitmed on page 289 

FIRST CHA"NEL TO PLOT? 250 
LAST CHAHHEL TO PLOT? 1786 

SCR£EH lMCREMENTS? .5 

.1 MICROSEC/SAMPLE MOHOCHROMETER SETTIHG 3 
AMOTHER PLOT WITH THE SAME FILE? 

Figure 1: A screen dump of a plot of n single scan of the Biomatio11, showing the luminescence decay curve of Benzi/ excited IJy a pulsed 
nitrogen laser. Data was collected from a modified version of listing 1 and plotted using listing 2. 
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Listing 2 continued: 

170 INPUT "FIRST CHANNEL TO PLOT",A 
180 INPUT " LAST CHANNEL TO PLOT",B 
190 INPUT "SCREEN INCREMENTS",C 
200 FOR l=A TO B 
210 IF OAT<K,I><MIN THEN MIN=DAT<K,I> 
220 IF OATCK,t>>MAX THEN MAX=DAT<K,I> 
230 NEXT I 
240 FACTOR=450/<MAX-MIN> 
250 LINE Cl , 470-CCDATCK,A>-MIN+l>~FACTOR) , 1,470-CCDATCK,AJ-MlN+lJ*FACTORJ) 
260 FOR I=A+l TO B 
2 7 0 LI NE <-1 , - 1 , < I -A) *C, 4 7 0 - C C DAT< K, I ) -MIN+ l ) •FACTOR J > 
280 NEXT I 
290 LOCATE 24,0 : PRINT BIOM;" MICROSEC/SAMPLE" ," MONOCHROMETER SETTINC " ; K 
300 INPUT "ANOTHER PI.OT \o/ITH THE SAME FILE",0$ 
310 IF OS:• '"{ " THEN 140 
3'2.0 NEXT K 

330 END 

.1 MICROSECISAMPLE MOHOCHROMETER SETTING 3. . 
AMOTHER PLOT WITH THE SAME FILE'? 
!I 
!f,, 
~I 

Figure 2: A screen dump that demonstrates the fine structure of the plot. 
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Te.rt mntiiuJ~ from page 286: 
one 16-bit memory location to save space. The SWAP% 
function lets you reverse the high and low bytes in a 
memory location. Of course, performing an AND 255 
with the value masks out the high byte. The second 
point has to do with why line 300 is there at all. It seems 
that the interpreter cannot perform 8%(1} AND 255 and 
compare it with noise all in one line; apparently, there 
is a bug in the interpreter. If you do the operations 
separately, there is no problem. This is the only bug l 
have encountered in the interpreter. 

Lines 80 and 240 in listing 1 illustrate the use of the 
lEEE-488 port. The operating parameters of the port are 
entered into a data array and passed to the interface 
driver by calling SYSFUNC:. Line 70 lists the parameters 
this program uses. The parameter 286 sets the maximum 
timeout for a transfer to the succeeding argument (which 
is 10) times SO milliseconds; the parameter 290 sets the 
maximum transfer size without using OMA to whatever 
follows (10 again); the 0 ends a sequence of instructions, 
so F%(6) begins a new sequence; the 17 sets the REN 
line high and the 0 ends that sequence; the 12 resets the 
REN line1 and again 0 ends the sequence; then, 10 sets 
the lFC line, with the 0 ending the·sequence. Thus, the 
F% array actually contains four different sets of 
parameters, each invoked by CALL SYSFlJNC(dev #, 
F%(N)), which reads F%(N) to F%(N +I), where 
Fo/o(N +I)=O. 

L~t's look at line 20 in listing 1. This line initializes the 
system calls used in the program. In the new version 

of BASIC, version 1.1, you do not need to add the call 
locations. 

Listing l collects data from the "Biomation. Listing 2 
displays that data, one monochrometer setting at a time. 
Lines 250 and 270 of listing 2 do the actual screen plot. 
Line 250 draws a line from the first data point (scaled 
for the screen) to itself. That is, it sets the first point of 
the line. Line 270 draws a line from each subsequent 
point to the preceding point. 11'\e -1, -1 argument says, 
"Connect this point to the last point:' Figures 1 and 2 
show screen dumps of sample outputs from listing 2, 
using data collected from a modified version of listing 
2 in which the raw voltages from a single scan of the 
Biomation were collected . 

Summary 
The CS-9000 is a very fast and powerful laboratory 

computer. lt has enough 110 ports to please the most 
jaded palate. The options let you configure the system 
for most conceivable laboratory applications. The range 
of numbers it can work with makes it unnecessary to 
constarttly use log values to avoid overflows. The 
CS-9000 is very affordable. And, above all, the level of 
customer upport sets new standards of excellence for 
the microcomputer indu try. • 

Tliomas R. Clime (55 Centro/ SI,, .Ashlnm1/1am, MA 01430) is physical 
c/1emistry laboratory coordinator for tl1e CJiemisfty Drparrmeul of B anders 
Uniuen;ity in Walt/1am, Massaclmse/15. 
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Fujitsu.Japan's largest computer company, sends 
you their best.The new Micro 16s per onal 
business computer. A combination of thoughtful 
planning, innovative thinking and quality 
craftsmanship. Just what you'd expect from a 
Japanese company that's been making computers 
for three decades. 

The Micro 16s is a complete computer 
system. The options of other computers are our 
standards. For example, its price includes 
the CP/M-86(toperating system, SuperCalc2"' elec­
tronic spreadsheet, WordStarsword processing, 
a high resolution color graphics monitor. and two 
microprocessors, the Z80~A 8-bit and 808616-bit. 

The Micro 16s will run any of the more 
than 3,000 CP/M~software programs on 
the market today. Optional operating ystems 
for the Micro 16s include MS:DQS and the 

multi-tasking Concurrent CP/M-86~ 
The Micro 16s also comes with a detachable 
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to over one megabyte, and expansion slots for 
future growth. 

The unique and flexible design of the 
Micro 16s makes it easy to add advanced micro­
processors of tomorrow, hard disks, mainframe 
communications or local area networking when 
the time is right. 

Put a Japanese leader to work for you. 
Fujitsu' Micro 16 . For more information or the 
name of your nearest dealer call toll free 1-800­
MICRO 16. Or write Fujitsu Microelectronics, Inc., 
Professional Microsystems 
Division, 3320 Scott Blvd., FUJITSU 
Santa Clara, CA 95051. 

Fujitsu's Micro16s.N 
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Hardware Review 


The Rixon R212A Intelligent 

Modein 


A modem that can emulate the Hayes Smartn1odem 
and do a few other tricks besides 

by Chuck Weger 
Remember when you could tell the difference between 

a computer and a peripheral? In the old days, computers 
had front panels full of lights and switches, printers were 
large, clattering beasts, and modems were big, uglyboxes 
lhat connected to special, and expensive, phone circuits. 
In those times a modem knew its place. But no\.\'., here 
comes a modem with a full-blown Z80 microprocessor 
in it-the same chlp that's in lots of home computers. 
All of a sudden, the distinction between computers and 
their peripherals is getting hazy. What do you call a 
modem that has memory like a computer? In this case, 
you call it a Rixon R212A Intelligent Modem. 

The folks at Rixon have been in the modem business 
a Jong time1 but they have manufactured primarily in­
dustrial products. The R212A and its IBM PC-compati­
ble cousin1 the PC-212, are among the company's few 
ventures into the consumer world. If Rixon keeps pro· 
ducing products like this, the company might have to 
discontinue some of its industrial business to keep up 
with the demand of consumer and commercial markets. 
Not only is the R212A the most sophisticated modem 
in its class I have seen, it is also easy to use. 111 describe 
some of the R212A's features in this review. 

Setting Up 
Photo 1 shows the R212A as it comes packaged with 

an AC (alternating current) adapter and a modular 
telephone cable; an instruction manual (not pictured) is 
also included. It does not come with the RS-232C cable 
you11 need to connect it to your computer or terminal, 
but this is a stock item in most computer stores. The 
modem is packaged in a beige molded case with a black 
front panel. 

The first thing that I noticed about this modem was 
its front panel, which really wasn't a front panel-or not 
what I would call one. There is a piece of black anodized 
aluminum with the Rixon logo, but there are no LEDs 
(light-emitting diodes) , lights, or switches on the panel. 
In fact, there are no controls or indicators anywhere on 
the case. And if you're the kind of person who opens 
the case to see the insides, you11 see that there are no 
DIP (dual-inline package) switches on the circuit board, 
either. All the options-and there are plenty in this 
modem-are set by software commands. 

The back paneJ contains two RJ-11 modular telephone 
jacks as well as a connector for the power supply. It also 
contains a standard 25-pin female RS-232C connector 
labeled rrrE (data terminal equipment) for connection 
to the terminal or computer. One~ again, there are no 
switches or indicators. 

Installing the R212A is extremely simple. Run a cable 
from a serial I/O (inputloutput) port on your computer 
or terminal to the DTE connecto.r. The phone line goes 
in one of the modular jacks with the cable supplied . 
Finally, plug in the AC adapter. The ofher modular jack 
i a real convenience; if you want a telephone connected 
to the same line, it can be plugged into thls jack, saving 
the cost of a phone-line Y adapter. Note that the whole 
telephone-not just the handset, as on some other 
modems-plugs into this jack. Of course, you don't need 
to plug a phone into this jack. The modem will work 
fine without one. 

To communicate with the R212A, you will need a com­
munications program that allows your computer to end 
and receive ASCil (American National Standard Code 
for Infmmationlnterchange) characters over its serial I/O 
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Photo 1: The Rixrm R212A package includes the modem, a modular telephone cable, an AC line adapter, and a manual (not pictured) . 

port. This could be a program that makes your computer 
into a dumb terminal, or it could be a more sophisticated 
modem program. Both kinds will work with the R212A. 
Of course, if you are using a terminal instead of a com­
puter, you don't need a program. 

As the lack of switches implies, the R212A is controlled 
entirely from your computer or terminal. Once the 
modem is connected to the computer, you can type two 
carriage returns to wake it up. It responds with a sign­
on message, shown in the first four lines of photo 2. It 
also determines automatically the transmission speed of 
your system, either 300 or 1200 bps (bits per second), 
and the type of parity, based on the carriage returns you 
send it. From then on, it accepts ASCII commands. 
These commands can be entered manually from the 
keyboard , or you can use a program to send them. In 
my experience, a fancy modem control program is not 
needed, since the R212A can do just about everything 
by itself. The commands are all one or two letters long, 
so it takes little effort to type them. Table 1 briefly sum­
marizes the R212A's command set. 

Features 
One of the nicest features of the R212A is its help dis­

play. Most user-friendly software packages now have 
some sort of help facility. It's rare, though, to find a piece 

of peripheral equipment with one. The R21.2.Xs help dis­
play, shown in photo 2 as it appears on the screen of 
my Zenith Z-89 computer, gives a brief description of 
each command. While the help goes no deeper than this 
(e.g., you can't ask the R212A to further explain the 
keyboard dial command), it is sufficient to jog your 
memory after you've read the instruction manual. 

Any intelligent modem should be able to automatically 
dial a phone number. The R212A can do that easily with 
the K (keyboard dial) command. Merely type a K, and 
the modem prompts for the phone number. Entering the 
number followed by a carriage return causes the R212A 
to dial the number. The R212A ignores spaces and 
hyphens, so the number can be entered in the usual 
manner. Don't try to use parentheses to enclose an area 
code, though; these have special meanings to the R212A . 

In addition to plain old auto-dialing, the R212A has 
the S (store) command for built-in number storage. The 
modem can store up to 10 phone numbers; each can be 
up to 60 characters long. When you want to dial a stored 
number, you need to enter only its index number (a digit 
from zero to nine). The numbers are saved in the 
modem's internal RAM (random-access read/write mem­
ory), which has a battery backup in case there's no AC 
power. Rixon says the battery will last at least two years. 
In addition to the S command, the R212A has the D (dis-
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Photo 2: The help display genemted 1:ry the R212A. Note the sign­
on message at the top of the screen. The dollar sign is the nwdem's 
prot11pt character, Each of the commands shawn is accessed by its one­
or hvo-chamcter mnemonic. 

At a Glance 

Name 
Ril<on R212A Intelligent Modem 

Use 
Commun cation over voice·grade telephone /Ines at 300 or 1200 
bl!> per second !bps) 

Manufacturer 
Ri><on Inc 
2120 lndUstria1 ParJcway 
Sliver Spr ng, MD 20904 
j30I) 622·2l2J 

Size 
1.5 by 6.25 by 9.7 Inches 

Weight 
2.S pounds 

Features 
Diiect·connect 0 to 300 bps plus 1200 bps; accepts ASCO 
commands- from computer or rermrnal; holds 10 phone numbers 
plus ,denr!fy ng lnformarlon in batteiy backed-up memory 

Hardware Needed 
Compwter or cerminal With RS·232C port. along With RS-232C 
lnlerconnectlng cable 

Software Needed 
Any communications program capable of sending and receMng 
over the computer's RS-232C port 

Documentation 
78-page manual In a S'h-by 8V1 -nch format 

Options 
None 

List Price 
H99 
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Command Deflnlt.ion 
K Keyboard dial; any telephone number may 

be entered directly from the computer or 
terminal keyboard, rather than usfng a 
m,1mber stored In the modem's memory. 

Sil Store a telephone number in location#, 
where I! is a number rom zero to nine. The 
number may be up to 60 charact.ers long, 
inoludlng comments. 

0-9 Dial a number stored In he modem's 
memory (memory locations are numbered 
zero hrough nine), 

R Redial the last number dialed. 
M Multiple redial ; redials the last number dlafed 

up to 10 times before gll/ing up. 
D Display the phone number directory, 
SC Sel the '1og-on" control chaiacters; once set, 

the characters can be used within a log·on 
sequence to send stored text to the remote 
system and wait for a response. 

T Test mode. The R212A goes into a local 
loopback self-lest, or a remote sell-test it on 
llne. 

c Clear all stored numbers. The R212A 
ptompts to be sure this is really what Is 
wanted. 

G Go back on line if previously disconnected 
with special ''programmed dlsconnecl'' 
charader. 

0 Option select (see table 3), 
x Hang up lhe phone line. 
A Forces lhe modem Into "answer• mode When 

dialing a call (Le .. high.frequency modem 
tones) . 
Forces the modem Into 'brlgina1e· mode 
when d1aling a call Q.e., low-frequency 
modem tones), 

NU Select. Hayes mode. The R212A II 
r'ecognize Hayes Smarlmodem commands. 

Q Quit; causes the modem to 's1gn off" and 
relum to noninteractive state. (Caljs will still be 
auto-answered, though,) 

PARITY Typing lhe. word PARITY in uppercase 
causes the R2i2.A to detect he parity your 
sysrem Is using. 

Table 1: R212A c:ommrmd st1mmary, 

play) command for displaying the di.rectory. A sample 
directory is shown in photo 3. 

You'll notice in this picture that the phone numbers 
have text associated with them . This is a handy feature; 
I use it to save the name and/or description of the system 
associated with each phone number. You have to use a 
slash (/) following the phone number to indicate text. 
Everything after the slash is interpreted by the R212A 
as text. 

Also shown in photo 3 is an example of the S com­
mand. At the bottom of the screen I typed 57, which 
means store a number in slot 7. The modem responded 
with the existing contents of slot 7, and with a message 
questioning whether I really wanted to change what was 
in that slot. I did, so the modem then prompted me for 
the new phone number-a simple, logical procedure. 

The R212A is well matched to modern telephone sys­
tems. For example, it can detect the presence or absence 
of dial tones, and it will inform ou if it can't get a dial 



THE BUFFER DID IT. 

Who Stole The 1500 Letters 
From T he Computer? 

Let's just say you've got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5 hours* or 
60 seconds of 
computer 
time? 

With 
a garden ­
variety 
buffer the 
computer has 
to mix, merge 
and send 1500 
addresses and 1500 letters to the 
buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer's down 
until the printer's done. Altogether, 

you're talking 22.5 hours. 
In the case of our new (not to 

mention amazing) 
Bot theres ShuffleBuffer, 
Chat's turned..~ computer time 

ma1ung ~ ... . is 60 
s, manusol'.1' 

b lieve fl Pts, repcr, seconds 
CJian·t no ,. 'r'ou•d love my .., flat. 

• • .,. 0 •· Just give 
ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that's not all 
ShuffleBuffer's stolen from the 
computer. Oh, no. 

Who Changed and 
Rearranged The Facts? 

Again, ShuffleBuffer's 
the culprit. You want 
to move para­
graph #1 
down 
where 
#3 is? 
Want 
to add a c;,va;.,ess· 
chart or ;(\" 
picture? No 
problem. o mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 
Circle 184 on Inquiry card. 

buffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
caU Random Access Printing - the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. all the facts directly. 
Or lengthy manuscript . 
Or voluminou green v..ee» \l • 
and white spread !}.'l- ...,_u."lo ~"' ·~i
sheets. And by the ~i 
way, ShuffleBuffer ...._..._..,. 
doe store up to 
l28K of information 
and gives you a • Based 

on an averageBy-Pass mode, too. 

And Who Spilled The 
Beans 239 Times? 

Most buffers can't 
lll~L...ar

tell the printer to 
duplicate. If they can, 

" 
.. 

~- \\U 
;.. Ull'll • 

they only offer a 
start/stop switch, 
which means you're 
the one who has to 
count to 239. Turn 
your back on your 
buffer, and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 
Tell it the amount, and 
it counts the copies. 
By itself. 

So,What's The Catch? 

There isn't any. 
Sleuth 

-;I around. 
You won't 

find another 
buffer that's as slick a 

" character as this one. 
You also won't find one that's 
friendly with any parallel or serial 
computer/ printer combination. 
This is the world's only universal 
buffer. 

With a brain. 

Who Wants You To Catch 
A ShuffleBuffer In Action? 

You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 
~ work. Or, you can call us 
~ \._,.. at (215) 667-1713, and 

0\e-i.e
0 

we'll clue you in .on 

4000 character letter 
' '- <:>P & I28K bu f fer. 

~,. 

"' ..,. 

0,ShuffleBuffer 

The Buller with a Brain 

Interact ive Structures Inc. 

146 Montgomery Avenue 

Bala Cynwyd, PA 19004 


BYTE February 1984 295 

" 



., 
It 555 1212-Dirtr\or~ Rs1ls\1nct 
11 <lll> 555 1212.Wirwl•~d Dirtr\orw Rs1ls\1nct 
11 cm> 224 l12l·U. S. Con1nu 
n 
14 

16 <212> 555 1212-la.,lt 11,.. tT11it 11 \111 l11on •••••nct.J " 11 m nu 
II 

" llTCM 
Thh ii Ult 111\tll l\urf

• 
• t7
1u1 m 1m 
'flllfY 01 STOI[ (Y/li I 

llll• 'm 1212 


Photo 3: The R212A's directory display. The notations 11e.tt to the 
phone numbers are stored as ASCJl text btJ tile modem. "BATCH" 
is a way lo nm a set of commands. The bottom of this displa con­
tains an e;r.ample of storing a nw pho,ie number. 

tone by telling you "dead line." It can a1so interpret most 
busy signals and will inform you if the line is busy or 
if there is no answer. If you w1sh, you can use the R 
(redial) command to automatically redial the most 
recently dialed number. If you're really desperate to get 
through, you can use the M (multiple redial) command. 
This automatically redials the last number up to 10 times, 
with a brief pause between each attempt. 

In case redialing the same number isn't impressive 
enough, the R2J2A has something called linking. Any 
stored number can be linked to any other number. Then, 
if the first number is busy or does not answer, the 
modem automatically tries the linked number. So if your 
favorite bulletin-board system is busy, you can 
automatically try another one. It's possible to link 
numbers to each other, so the modem goes back and 
forth between them until it finally gets one to answer. 
You can also link several numbers, causing the R212A 
to try them all . lf you link the last to the first, you get 
the modem's equivalent of an endless loop. Your phone 
line will be busy forever unless one of the numbers on 
the Jinked list answers or you manually abort the dial­
ing operation. 

The R212A is capable of both tone and pulse dlaling. 
If you don't instruct it otherwise, it tries to dlal the first 
digit with a tone. Ii sending a tone fails to interrupt the 
dlal tone, it assumes that the phone line works only with 
pulse dlaling, and it dials the whole number with puJses. 
If the dlal tone goes away after tone dialing the first digit, 
the modem dials the rest of the number with tones. You 
can, of course, put the modem into a tone-only or pulse­
only mode, so it doesn't have to go through this detec­
tive work each time it dials. Finally, the letters T and P 
can be embedded in phone numbers to manually switch 
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Command 	 Defin ition 
& 	 Wait lor intermediate dial tone; generally used 

with PBX (private branch exchange) systems 
where an access number musl be used to 
get an outside line. 
Pause 5 seconds; can be used to wait or 
access tone on long·distance seNloes such 
as Sprint and MCI. 

p Forces pulse·dial mode ror subsequent digits, 
T Forces tone-dial mode !or subsequent digils. 
L Link to another stored number ~ this number 

is busy. 
Comments, Everything followlng a slash 
character is treated as a comment. Comment 
characters are displayed fn the directory but 
not dialed. 

Space 	 Ignored. A space can be used within 

telephone numbers to Improve readability. 


Table 2: Special characters in telephone numbers. 

between tone and pulse dialing. This is useful if you're 
on a PBX (private branch exchange) that understands 
only pulses, but you dial an access code to get an out­
side line, which can use tones. The R212A can handle 
the whole dialing operation, including waiting for secon­
dary dial tones. You can also use the percent (%) char­
acter to cause a S•second pause anywhere in a dialing 
sequence. Table 2 summarizes the special characters 
allowed within telephone numbers. 

Advanced Features 
In addition to storing phone numbers, text, and link 

codes, the R212A can store log-on sequences. A log-on 
sequence is a series of ASCII charaders that the R212A 
sends down the phone line once it has detected a 
modem on the other end. This can be an account 
number, a password, or whatever. In effect, the log-on 
sequence lets you automatically log on to a .remote sys­
tem without lifting a finger. The log-on sequence is 
stored by enclosing it in square brackets ([ J) when you 
store the phone number. 

The log-on sequence feature is very versatile. It can, 
for example, contain any ASCII control characters, not 
just printable ones. It can contain a special character that 
causes the R212.A to wait for a specific response from 
the remote system before proceeding with the rest of the 
sequence. It can also contain secure characters, which 
are never displayed in the R212Xs phone number direc­
tory. Secure characters are enclosed in parentheses when 
you first store the log-on sequence. This is a useful fea­
ture if you set up your modem to be used by others who 
should not know things like remote system passwords. 

Another advanced feature is the batch facility. Se­
quences of commands can be enclosed in angle brackets 
( < >) . The R212A buffers everything recejved after an 
open bracket and executes it (without echoing or 
prompting) after it sees the closed bracket. Therefore you 
can write a program that sends a series of commands 
to the modem all in one batch, without cluttering up 
your screen dlsplay. The contents of the batch buffer 



printer™ 

Portable 

A new generation printer that 
combines portability, depend­
ability and quality. Sprinter is 
travel convenience - lightweight 
and rugged with an easily 
removable travel cover and plenty 
of space for storage. 

Personal 
A friendly printer that is easy to 

operate. Ease of operation is top 
priority for this printer. A 
SoftSwltch™ Control Pad allows 
the user to control forms' length, 
print density, tabulations, baud 
rate and character sets. 

Professional 
A fast printer, the 160 CPS 

Sprinter comes standard with a 
4K buffer expandable to 68K with 
MPl's MemoryMate™ option. lt 
comes equipped with an 
E.asyload™ front paper feed for 
quick paper insertion and handles 
everything from letterhead to 
multi-part forms. -1\~ 

Travel wlth the Bestl Micro Peripherals, Inc. 
See the Sprinter at your local computer store or call us for the 4426 So . Century Dr. • SLC . UT 841 23 
dealer nearest you. I (800) 821-8848 c ircle 269 on Inquiry card . (801) 263-3081 



Photo 4: The options me1tu displayed by the R212A in response to 
the 0 comm1md. Option 9 (dialing mode) has been selected. 

always appear on the directory display (photo 3), so you 
can see what your computer has been sending. 

In case you aren't satisfied with the way the R212A 
works, the designers give you a chance to change it with 
the 0 (options) command. This command calls up the 
menu shown in photo 4. There are 10 user-selectable op· 
tions shown in the menu. Some of these deal with such 
details as how the modem controls certain RS~232C lines, 
while some deal with more mundane issues, such as 
whether the modem sends the message ONLINE to you 
when it detects a carrier. Table 3 gives a brief summary 
of the options. Most people, however, should find that 
the default options are sufficient; I didn't even look at 
the other options until I had th.oroughly played with the 
auto-dialing and other features. 

U your telephone system is old and uses dial tones 
with unusual sounds, which the modem might not be 
able to detect, you'll find that you need the 0 command 
and option number 7. Option 7, BLIND, causes the 
R212A to begin dialing a number after five seconds have 
elapsed, even if it doesn't detect a dial tone. 

Other Nice Touches 
The R212A has some other nice features, too. For ex­

ample, the C (clear) command clears out all the stored 
phone numbers. Fortunately, the R2UA gives you an 
"are you sure?" prompt before doing this. There is also 
a built-in self.test mode that loops back (connects the 
modem to itself) to make sure signals are being transmit­
ted and received correctly. 

The R2.UA can also emulate a Hayes Smartmodem. 
This means that the Rixon modem can operate like a 
Hayes Smartmodem so that people who have invested 
in software that understands the Hayes modem can use 
the R212A with their old software. The Hayes modem 
is much more limited than the Rixon modem, however; 
it doesn't have number storage, linking, or Jo~on se­
quences, and it doesn't detect dial tones. Also, it doesn't 
provide a help menu. I like all the Rixon features, so I 
haven't really used the Hayes-emulation mode except to 
test it. 
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Number Name Definition 
l DISC Stores a spectal dlsconnect 

character. The character selected 
with this option, 11typed 3 times In 
quick succession, will cause the 
modem to return to keyboard 
mode without dlsconnecting tne 
telephone line. 

2 AUTOO Determines whether or no modem 
automatically e)(its keyboard mode 
2 minutes after last l<eyboard entry. 

J ECHO Determines whether or not modem 
echoes back characlers when In 
eyboard mode. 

4 DSR ON Causes the Data Set Ready (DSR) 
lead to be either permanently on 
or on only In dala mode, 

5 CTS ON Causes ihe Clear To Send (CTS) 
lead to be e~her permanently o 
or on only when the modem 1s 
ready to transmit 

6 LNGTH Selects 9- or 10-bit character length 
In 1200 bps mode, 

7 BLIND Determines Whether modem tries 
to detect dial tone automatically or 
merely dials blind alter a 5·second 
wai . 

8 ENO Determines whether modem sends 
the ASCII characte r ENO to a 
remote modem for handshaking 
purposes. 

9 IJIAL Selects tone, pulse. or automatic 
dialing. 

A ONLINE Determines whether or no the 
MSG modem issues· an ONLINE 

message when II detects a remote 
modem's carrier, 

Table 3: R212A options (sel by the 0 command). 

Finally, in keeping with its industrial origins, Rixon has 
a version of this modem available without the case, for 
use in a card cage. If you have many modems at one site,· 
this would be a good way to keep your modems 
organized . 

Documentation 
The R212A comes with a very comprehensive 87-page 

manual. The manual is well designed, full of figures and 
examples, but was obviously written with the industrial 
market in mind. It's a bit dry, and the organization is 
occasionally puzzling. For example, on page 4, it tells 
you how to disassemble the modem. I think I would 
rather see some setup information first. An index would 
also be useful. There is, however, a nice foldout sum­
mary of all Rixon and Hayes commands and options. 

Complaints 
The lack of external adjustments makes the modem 

extremely simple to use; it cannot accidentally be set for 
the wrong speed, parity, or operating mode. The absence 
of controls also means that the modem can be located 
anywhere that's convenient; it doesn't have to be within 
easy reach of the operator. The absence of indicator lights 
or LEDs is another matter. Some people find it comfort-
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ing to watch the "transmit data" light on a modern wink 
at you as the bits are swallowed by the telephone net­
work. You don't get that with the R212A. People w ho 
are accustomed to the Hayes Smartmodem may notice 
that the Rixon lacks the Hayes's monitor speaker. Per. 
sonally, I don't care to eavesdrop on modem conversa­
tions, so 1 don't mind the lack of a speaker. 

These reatures aren't missed if everything is working, 
but if you're trying to track down a problem, like a 
broken wire in your RS-232C cable, you begin to see the 
need for them. For example, my one-year-old daughter 
got her hands onto the computer keyboard when 1 was 
experimenting with the modem. I returned to find that 
the modem would not respond to the computer; nothing 
l could type or do would make it respond. Finally, I 
discovered that she had somehow entered the command 
to put it into Hayes mode, so none of the Rixon com­
mands I was trying had any effect. I suppose this is an 
argument in favor of child-proof computers. 

Since the R212A is a new product, Rixon is bound to 
have its share of sh<U<edown problems with it. 1have ex­
perienced two such problems. One was an undocu­
mented "feature," while the other was actually a, hard­
ware failure. 

The feahu'e problem arose because Rixon designed this 
modem to be compatible with a wide variety of terminals 
and computers. Some of these terminals apparently 
don't understand that normal modem handshaking re­
quites one RS-232C signal (called DIR, or data terminal 
ready) to be active when talking to the modem. To get 
around th.is, Rixon installed a pull-up resistor on this line 
so that DTR is always active. That's fine most of the time, 
but it means that, unless the modem is turned off, it 
answers the phone-even when the computer i.s turned 
off. Not a very useful situation. The people at Rixon were 
very helpful when I complained about this and they told 
me how to disable it. The solution required cutting that 
pull-up resistor on the urn. line (R79 on the circuit 

board). This is no big dea], but people with no hard­
ware experience might feel better asking a friend to do 
it. It's easier just to unplug the modem when it's not in 
1.1Se. 

The second problem was a fluke . During a thunder­
storm, the phone line apparently took a lightning­
induced jolt. It was not enough to knock out the phones, 
but it did cause the modem to behave peculiarly. For ex­
ample, the modem kept the phone line off the hook 
when it was not supposed to, It turned out the light­
ning had zapped a protective device. (Better than zap­
ping the whole modem, I thought.) Since my modem 
was only a few weeks old at the time, the people at Rix­
on replaced it with a new one, no questions asked. We 
have had more storms, but the replacement modem has 
not had any problems. 

Conclusions 
The Rixon R212A is an extremely intelligent modem 

that has auto-ctialing features more powerful than many 
modem programs. It supports stored numbers, identi­
fication text, Jog-on sequences1 and several forms of auto­
redial. It communicates with the user through a series 
of ASCU character commands that are documented in 
a self-contained he1p facility. The R212A is extremely easy 
to set up and use, yet offers many powerful options for 
sophisticated users. 

Some people may find the total lack of switches and 
incticators difficult to accept; in normal operation, 
however, they are not missed. 

Anyone who is in the market for a 300/UOO bps 
modem would do well to consider the R2UA. At $499, 
it is definitely an "intelligent" choice.• 

Clr11ck Weger (do Oldenberg, 331 6tl1 St . NE, \ll\1,shinglo'1. DC 20003) is 
an indepmd~nl cons tjltmd speciali2ing 1'n computer gnipliiCS'. He was fom1erly 
on Hie tec/lnical staff of Computer Sciences Corpuration. 
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Computing is dull in black and white. But it doesn't have to be 

PC PEACOCK brings the excitemenl of color to your IBM computer. Pictures. charts and graphs 
"come alive" in mullicolor brilliance. PC PEACOCK works with all color and composite mono­
chrome displays to produce crisp. detailed images. 

You'll see your favorite programs in the splendor o1 color. PC PEACOCK is fully compatible 
With all software for your IBM PC - including the wide variety of graphics programs. The medium 
multicolor mode and high resolution monochrome mode enhance your display capabilities for 
business. home and education. 

And PC PEACOCK is convenient. Its parallel port allows you to connect a printer to your com­
puter without wasting an additional expansion slot. Connections tor all displays (I<GB. composite. 
monochrome and televisions) are included. 

PC PEACOCK is designed to provide years of worry free performance and is backed with an 
outstanding TWO YEAR warranty. 

So bring l iving color to your IBM PC. with the PC PEACOCK Color Graphics Adapter. PC PEACOCK 
is available now a l your local IBM dealer. 

For more in!ormahon o n all o r MA Sys1em·s IBM a nd Apple products please call or wrile 
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Introducing theTI 855 microprinter.

No other printer says better 


so many ways. 

Feature for feature, no other microprinter 
can match the versatility, compatibility, 
reliabili ty and productivity of the 
OMNI 800 " Model 855 microprinter. 
Heres why. 
Twu Printers In One. With the TI 855 
you get the speed of dot matrix draft 
copy. Plus the precise clarity of the most 
advanced marrix rechnology for letter­
qualiry prin t. Itstwo printers in one - at 
one low price. 
A Great Family Name.. Texas instru­
ments is known for providing the world 
with the industry standard for printers ­
the Tl 810. TI builds the same reliabiliry 
into every 800 series microprin ter. Both 
the 855 and the data proces.sing Model 
850 are part of the expanding TI line of 
high-performance, low-cost microprinters. 

Hardware Compatible. The TI 855 
microprinter is compatible with all major 
PC hardware. And it provides both serial 
RS23 2C subset and "Cenrronics-type" 
parallel as standard interfaces. 
Software Compatible. The TI 855 uses 
industry standard escape sequences for 
compatibility with virtually all third-party 
software. And for chose with proprietary 
software needs, a model is avai lable with 
ANSI standard escape sequences. 
Tough Font Modules For Quick Char• 
acter Change. Three font modules can 
be inserted into the fronr of the primer at 
one time, and are accessed individually. 
Each contains both draft- and letter­
quality character sets. They're easier to 
use, more reliable and more durable than 
traditional metal or plastic daisy wheels. 

More Productivity Than Any Other 
Microprinter. The 855 offers both fric­
tion and tractor paper feed, to handle all 
types of word and data processing applica­
tions. A quick-change snap-in cartridge 
ribbon. Raster and mosaic graphics. And 
intell igent printing which maximizes doc­
ument throughput - regardless offormat. 

Get the printer that makes for better 
information systems. For more information 
visit your nearest Tl authorized dealer or 
write Texas Instruments lncorp:>1ated, P.O. 
Box 402430, Dept. DPF-082BY, . - • 
Dallas, TX 75240. Or call J 
toll· free: 1-800-527-3500. 

TEXAS 

INSTRUMENTS 


Creating useful products 
Copyrlaht 0 198J Tcxm lru<rumrot1 • Tn>demark olTcn• lrurn1rru>nu and services for you. l91J61l 
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Software Review 


SAVVY 

This easy-to-use system actually learns from you 

by Peter V. Callamaras 

Imagine finding one package that combines the ele­
ments of hardware, software, and firmware with some 
general-purpose business applicatjon and doesn't re­
quire a master's degree in computer science to under­
stand or to use. In addition, the package understands 
plain ordinary English. What would you call it? Incredi­
ble? A lifesaver? Well, Excalibur Technologies Corpora­
tion calls it Savvy. 

Savvy is a system that runs on an Apple or an IBM 
PC (Personal Computer) and is unique in the personal 
computer arena. The Apple hardware consists of a plug­
in card for slot 7 of the motherboard. Much like the CP/M 
cards available for the Apple, the Savvy card contains 
a ZBO processor and support chips plus the necessary 
Savvy ROM chips. The Apple's 6502 processor becomes 
a subordinate controller for the microprocessor. The IBM 
PC, on the other hand, requires no unique hardware ad­
ditions. The Savvy software consists of four disks con­
taining a set of business-type applications, a set of dem­
onstration programs, and a robot programmer. 

Ease of Use 
The intent of Savvy is to make it easy for the noncom­

puter-oriented Apple or IBM PC owner to perform busi­
ness and professiona1 tasks. Actually, easy is an under­
statement. Savvy usually knows what you want to do, 
even if you misspell the command. The operating system 
is oriented toward human or natural language. 

Usually, if you want to perform a particuJar set of oper­
ations, you must follow a very precise, unforgiving set 
of instructions. For instance, if you want to scan a data­

base for any BYTE articles on Al (artificial intelligence), 
you would follow this scenario: 

1. 	 Ca11 the search-retrieve module. 
2. 	Input the correct information in the key search field . 

Example: first search field = BYTE 
second search field = Article 

thrrd search field = Artificial Intelligence 
3. 	 initiate the dat.abase manager that retrieves the 

records matching your search criteria. 

Tb perform the same operation with Savvy, all you need 
to enter is : ''get me all the BYTE atricles on artificial in­
telligence:' The system then retrieves the articles. Note 
the misspelling of the word articles. Normally, if a mis­
spelling occurs, you get an error message and must 
reenter the data. This system can usually figure out what 
you mean. The process Savvy uses is called adaptive pat­
tern recogrution, or learning. 

The learning comes from you. The more you use the 
system, the more it learns. The Savvy system builds up 
patterns to compare with your input. If it finds one or 
more exact match, Savvy returns those items. If there 
is no match, however, Savvy makes a guess by finding 
a pattern that comes close to your input. For example, 
if you ask people to identify a city from a skyline pic­
ture, they mentally match the picture to skylines they 
have seen before. Most people can easily tell the dif­
ference between New York and Paris, for instance. If you 
show them pictures of 10 different skylines, they should 
be able to identify them easily. This is what Savvy does. 
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At a Glance 
Name 
Savvy 

Manufacturer 
Excalibur Technologies Corp 
BOO Rio Grande Blvd. NW 
21 Mercado Plaza 
Alb!Jqueique. NM 8710'i 
jSOSI 2'i2·3333 

Hardware 
ZB(}based plug-In G:a rd on Apple; rour applic:<i tlons dJsk5 

Computer 
AppJe /II, II+, IJe), 48K· or 64K-byce IBM PC; two 5 lA-lnch 
floppy-dJsk drives; oplJonal BO-column display, monlror, and 
prlnier 

Features 
Integrated operaring sysrem. panem ft'cognl!ion, vlnual memory. 
naruraHanguage programming. 63·pJace decimal arltllmetk 

Compatibility 
IBM PC. IBM PC XT. octier PC-compatlbles 

Oocumentatfon 
146-page programming manual and 330-page loose-leaf reference 
manual 

Warranty 
Ltmlted one-year 

Price 
S950 

Audience 
Nontec:hnic:at computer users; bu>iness and profess;onal computer 
users desiring an easy·to·use set or programs; tllose Interested In <1 
panern·rer;ognltion system 

It gives you the best answer based on patterns it ha 
observed previously. 

To continue the skyline analogy1 if you ask people to 
identify a city and then show them an evening picture 
of the s1<yline from a slightly different angle, they can 
probably connect the two. Sawy does this aJso; in fact, 
the more you use the system, the better it discriminates 
between patterns. Excalibur Technologies claims to have 
a proprietary method of ensuring the integrity of Sav­
vfs pattern-recognition system so you can't overload it 
with too many patterns. 

There is no need for the user of Savvy to have any par­
ticular computer skills or background. The system does 
everything possible to make it easy for the noncomputer­
oriented user. For example, if you want to temporarily 
lock the value of an item or a variable, you tell Savvy 
to "freeze' the item. When you want to change the value, 
you simply "thaw" the item . The developers of Savvy 
have gone out of their way to eliminate as much com­
puter jargon as possible. 

This leads us to a strong point in the Savvy system: 
the ability to program without any programming back­
ground. You use your own words to describe what Sav­
vy is supposed to do. It is very close to programming 
in your nahllal language. As an example, instead of com· 
ing up with some algorithm to add two numbers, mul­
tiply the sum by a third number, and print the result, 
you simply tell Savvy to 11 take number one, add it to 

number two, then multiply the sum by a third number 
and display the result," using almost those exact words. 

The robot programmer that comes with the Savvy sys­
tem, one of the more highly touted parts of the system, 
is designed to help you establish your own databases. 
You can use it only to write databases. For instance, if 
you want to create a database for birthdays, you can use 
the robot programmer to write it. You follow the manual 
and prompts to configure the input formats, relations1 

search criteria, and output. Then the robot programmer 
writes the code while you watch. 

When the robot finishes1 you can input the names, 
dates, addresses, and whatever else you want in your 
database. Once it is established, you can search for, up­
date, and output information from it . Typically, you 
might ask it to list all family members who have birth­
days in March or all the members of the local church who 
were bom on the 15th of any month . The relationships 
can be as simple or as complex as you wish, and you 
ask for the information in plain English. 

Applications 
The Savvy applications programs include a text pro­

cessor with a mailing-list feature and a set of standard 
business accounting applir:-tions, with accounts receiv­
able, accounts payable, inventory management, payroU, 
and general ledger. 

The text processor is not designed for heavy word­
processing applications but works fine for writing short 
letters. The mailing-list feature enables Savvy to generate 
your printed letters. File size is not the problem here; 
the software just isn't available yet . 

In the payroll moduJe1 you set up a payroll file, sub­
tract any individual deductions and taxes, record time 
data, and print out both checks and a payroll summary 
report. 

The accounts~payablelreceivable packages track 
receipts and expenditures by client or supplier as well 
as service charges, past-due accounts, payment due 
dates, and all the other standard AP/AR data. 

The general ledger tracks your accounts, prints checks 
for expenditures, runs trial balances and prints income 
statements. 

Finally, the inventory-management program estab­
lishes your inventory and tracks changes in stock levels. 
You can set up the inventory to include parts numbers1 

descriptions1 stock levels, costs and pric.es1 reorder 
points, and storage-location information. 

As you can see, Savvy is primarily designed for small 
business or professional use, and in that context it does 
an adequate job. U you find that the applications don't 
meet your needs as written, you can enhance or modify 
them as you wish. The package includes the source code, 
and you can use the programming facilities of the Savvy 
system to make any changes. 

Documentation 
The accompanying documentation is an important 

part of the Savvy system. I received a large loose-leaf 
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!Ml®<-aln~ n~ n=n@~o 
Now you can buy flexible 

disks with a five year 
wananty from Control Data. 

A lot of companies make 
diskettes. But Control Data 
also makes disk drives. In fact, 
we're the leading indepen­
dent supplier of disk drives 
to computer manufacturers. 

Now we've put our exper­
tise into a truly superior line: 
StorageMaster diskettes from 
Control Data. 

You can choose from a com-
Circle 90 on Inquiry card. 

plete line of premium 8"and 
5.25" diskettes in single or 
double densities, single or 
double-sided. And each dis­
kette is 100% certified and 
backed by a 5 year warranty. 
So you can depend on them 
to perform for years to come. 

Look for StorageMaster 
diskettes at your local com­
puter store or ask for them 
from your computer supplies 
distributor. 

Or give us a call toll-free at 
1-800/328-6207 (in Minnesota 
call 612/853-8065) and 
we'll tell you where to find 
StorageMaster diskettes. 
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binder and a separate Savvy programming manual. The 
manual is fairly stTajghtforward, and you are led through 
the various Savvy functions wHh extensive use of the 
tu~orial approach and actual screen images of the dialog 
between the user and Savvy. Almost no technical jargon 
is included. My only complaint is that Excalibur Tech­
nologies used a rathe.r small typeface and packed every 
page full of information. Consequently, it takes a long 
time to go through the documentation. 

Conclusion 
Savvy is a combination of hardware, software, firm­

ware, and applications programs designed for small 
business or professional use. The actual system consists 
of a p lug-in board (for Apple users) and four di ks. The 
package also includes two sets of support documenta­
tion. 

Communicating with the Savvy system through 
English-like conversations makes it very quick and easy 
for the noncomputer-oriented user to get up to speed. 
'fbe more you use the Savvy system, the more it recog­
nizes your commands. You can use the system's robot­
programrning capabilities to write all sorts of databases 
using English-like instructions. Savvy requires no 
specific programming skills and after using it for a while, 
you can become quite adept at writing your own Savvy 
programs. 

The applications are pretty much no-frills business 
programs, consisting of a document- or letter-writing 
module with mailing-label capabilities, payroll, accounts­
payable/teceivable modules, general 1edger and inven­
tory management. You can modify or enhance any of 
these modules. 

The documentation is voluminous, but complete, and 
does a good job of leading the user through the various 
functions and capabilities of the Savvy system, 

Savvy costs $950i a fairly large investment. You a1s 
need at least a 48K-byte Apple system (Apple II, IT Plus, 
or Ile) or a 64.K-byte (cunently it won't use more) lBM 
PC, two disk drives, a monitor with an 80-column dis­
pJ ay, and finally a printer. To make a choke, you must 
balance the unique operating and programming capa­
bilities Savvy offers against a set of specific application 
programs for your word processing and business needs. 

Overall, Savvy is a very easy-to-use, friendJy system 
that requires almost no background in computers. I en­
joyed using the Savvy system, but reviewing it was not 
easy, as I could have pent many pages on any one of 
its capabilities. I look forward to seeing how Savvy's 
unique abilities affect the way people interact wiU1 com­
puters in the future. • 

Pder V. Call11mnms (HQ AFCCIEPPB, Scot/ AFB, IL 62225/ is 1111 officer 
in ~Ire Afr Tvrre. He !ms degrees f11 amiplltet leclmology a11d biolugiral scil!l1ct>S, 
rmd 11 master's degree in r;ystems mcmagement, He has b •en inlen'$terl i11 com­
plllers si11ce 1966 mrd ioos fo m1erly tb eservice dept1rtme11I mm1ager ufQ com­
/mlet store. 
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We will be there when you need us. 
Knowledgeab1e people to anJwer your 

questions befor, and after you buy. 
Warranty repairs are performed 

within 48 hours or we replace your 
board. All products are guaranteed 
for one year on parts and labor. lf 
not completely satl1fied within 30'" days of purchase, return your 

board for a complete refund 
including the postage. Join our 

list of Impressive customers. 
You'll be glad you did. 

TO ORDER BY PHONE: 
In CA (805) 987-9741 

Outside CA (800) S.Z.I-'479 

TO ORDER BY MAIL: 



Software Review 


The Micro-Sci Gameport III for the 

Apple III 


How to upgrade your Apple III to an Apple II and recapture the 
fun of computing 

by William J. Purpura and Paula K. Purpura 

The Apple III is a hjgh-powered, sophisticated com­
puter, but you can't use it to play Space Raiders, Chop­
lifter, or any Apple II games that require a joystick or 
paddles. 

The Apple III was designed to utilize more than 64K 
bytes of RAM, and this design did away with the per­
manent memory locations used by the Apple Il paddles. 
The new joystick input designed for the Apple fll, 
although it has a much better AID (analog to digital) con­
verter than the Apple Il's, is not much help. Most Apple 
Il games were written to use the Apple II paddles or joy­
sticks, and we couldn't find any game software designed 
specifically for the Apple ill. Until now, Apple ill owners 
have had to sit back and let the fun slip by. 

Now, Micro-Sci (2150 South Hathaway St. 1 Santa Ana, 
CA 92705, (714) 662-2801) has come to the rescue with 

Photo 1: The Gamepcrt IlI board, 

the Gameport ID. Gameport ill is an inexpensive ($74.95) 
card that plugs into an Apple m slot to emulate the 
Apple D's normal game 1/0 (inputfoutput) port. With 
this slick little board in place, most Apple II game soft­
ware will run on the Apple III. 

Micro-Sci has assured us that it has found only one 
Apple II game, Frogger1 that does not work with the 
Gameport III. Frogger uses a unique joystick reading 
routine, which is sensitive to the individual joystick used 
and causes problems on both the Apple II and the Apple 
Ill . 

Installation of the Gameport ill is extremely easy (Just 
insert it in a slot), and the instructions provided by 
Micro-Sci are simple. One caution: the 16·pin connec­
tor from the joystick or paddle must be aligned prop­
erly in the socket on Gameport Ill's board. 1£, for ex­
ample, the game won't recognize the joystick button or 
the position of the joystick, the cable is probably not 
plugged in correctly, so double-check the installation 
before powering up your computer. 

Once the hardware is installed, the Apple TI emula­
tion disk supplied with the Apple ill must be modified 
to handle the Gameport lll. Micro-Sci provides a disk 
that will simplify this chore. You boot Micro-Sci's disk, 
which will then ask for the Apple II emulation disk and 
will modify it without further action on your part. The 
whole process takes a few minutes. 

A few older versions of this board may require a minor 
hardware modification to run correctly. This is due to 
a problem discovered alter the first units had been in 
the field awhile. When the Gameport ill is activated in 
something other than Apple Il emulation mode, it causes 
problems with the normal Apple ill SOS (super oper­
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ating system) operation . For this reason, the Gameport 
lII is disabled automatically on power-up or CONTROL­
RESET. 

To make the Gameport rI1 operational, the user must 
press button one on the joystick or paddles. (Remember 
to do this while the game is loading, or you might end 
up with certain incorrectly initialized inputs.) 

It seems that a significant amount of EMT (electromag­
netic interference) noise is generated inside the Apple 
III card-slot area. This high Level of noise, particuJarly 
during disk operation, occasionaJly caused th e Game­
port m to turn on, leading to all sorts of sy tern failures. 
This happened to us during a di k-cop operation , 
which failed with a "Stack Overflow" message. 

The solution to the problem turned ut to be simple. 

Jn Apple II emulatf on mode, the 
Apple Ill can only output the 

high-resolution color signal on the 
NTSC pin. 

A 0.1 micro- arad capacitor (ceramic type, nonpolarized) 
must be soldered between pins 2 and 8 of the 16-pin 
game connector on the trace side of the old version of 
the Gameport board. Micro-Sci assures us that all new 
boards have this modification, and anyone wbo has ex­
perienced such sy tern fa_ilures with their board should 
contact the Micro-Sci Customer Service Group at (714) 
662-2801. 

Anyone who is using an RGB (red, green, blue) 
monitor with the Apple Ill should be aware that in Apple 
II emulation mode, the Apple ill can only output the 
high-resolution color signal on the NTSC (N ational Tele­
vision System Committee) pin . This means that such 
monitors can only display color games in black and 
white. The prob1em is in the design of the Apple III and 
is not a fault of Gameport m. The exception is the Elec-

At a Glance 

Name 
Gamepon Ill 

Use 
Permits rne u~e or Apple II paddleijoystick game software on 
the Apple m 

Manufacturer 
Mlcro·SC:1 Corporation 
2150 Soutl1 Hathaway St 
.SantLJ Ana, CA 92705 
(714 662-2801 

Pri ce 
s74.95 

Components 
Card. disk 

Name Manufacturer 

A2FS1 Sublog1c 
ABM Muse 
Allen Rain Broderbund 
Alien Typhoon Broderbund 
Bug Anack Cavalier 
Cannon Ball Blitz Sierra On-Line 
Castle Wollenstein Muse 
Chopllher Broderbund 
David's Midnight Magic Broderbund 
Dog Figh~ M1crolabs 
Fatcons Picadllly 
Fite Organ Vagabond 
Jaw Breaker Srerra On-Line 
/.JJnar lseper SieHa On-Line 
Olympic Decathlon Mlcrosoh 
Pes Patrol Sierra On·Llne 
Planetoids Adventure International 
Pool 1.5 IDSI 
Raiders o the Lost Ring Cavalier 
Raster Blaster Budgeco 
Snack Attack Data MOS! 
Sneakers Slrius 
Space Invaders Apple 
Space Raiders United So~wa re of America 
Sµace War Apple 
Star Blazer Broderbund 
Siar Cruiser Sinus 
Suicide Picadllly 
Super Invade Calllornla Pa<:lfic 
Thunderb1rds·GX Urban Soft 
Zenith Gebelli 
The above hs Is by no means comprehenSJve. 

Table 1: The fol.lowi11g are games we lested with tile 
Gnlllf.'POl'I l11 tirtll tequire either pnrlrlles or joysticks. 

trohome RGB monitor, since Electrohome has an adapter 
board to convert the NTSC signal back to RGB. Unfor­
tunately, this board will work only with Electrohome 
monitors. 

An annoying aspect of using the Gameport III is that 
ea h time t11e user wants to run a new game or use the 
computer in normal Apple IJ emulation mode, the sys­
tem m ust be rebooted . One of the game manufacturers' 
piracy-prevention strategies is to set up disks so that the 
user carU1ot ex.it to the operating system while running 
a game. The rebooting procedure can be frustrating (par­
ticularly when you're reviewing lo ts of games), but it 
does not detract much from the joy of turning the serious 
and dull Apple III into a fun-loving Apple II. 

Summary 
The Gameport III is a must for anyone with an Apple 

mwho wou1d like to run Apple II game software. The 
price is not out of line fo r the fun provided, Check to 
be sure that the unlt you buy already has the capacitor 
modification for reliability. • 

Wi//111111 /. P1a7111 rn /10/ds master's deyrees in med1t111 ic11I enginreri11g and 
/111sh1ess ll!i111i11istmtion and works ns a projed e11gi11eer for Rockwell 
lttterr111tirmal. 

P.111h1K. P11 rp11r11 is a senior systems r:ngir1eer al Tlunnco Prodr,ds Corp­
oml10n and lws a B.S. i n compuler 5cie11cr and m1 M,B.A. 

T/rr rmllri>rs cnn be reacll t!d at 5810 Pnseo Fern/cl, A11a/1eim, CA 92807. 



Software Review 


The Videx Ultraterm 

A video-display card that enables the 


Apple to display up to 160 columns or 48 lines 

by Peter V. Callamaras 

The Videx lntraterm is a new video-display card de­
signed to plug into any Apple ll (Il, Il Plus, or Ile) to 
enable the Apple to display more than its standard 40 
columns. 

Before the introduction of this display card, Apple 
owners had only !wo choices concerning the number of 
columns they could display : they could accept the stan­
dard 40 columns or add a peripheral card to give the 
Apple 80 columns. In either case the number of rows, or 
lines displayed, was limited to 24. The Ultraterm offers 
Apple owners a greater choice of displays (see table 1). 

In addition to adding to the amount of information you 
can display on the screen (see photo 1), the Ultraterm 
actually enJ1ances the visual display with these features : 

• a standard high-resolution character set (7- by 9-dot 
font) 
• a high-quality character set (9· by 16-dot font) 
• the ability to choose between normal or inverse-video 
display 
• the ability to display the characters in either a high­
light, normal, or lowlight mode (this refers to the relative 
brightness of the characters on the screen) 
• a 15-character line-drawing set as part of the standard 
character set 
• seven block graphics characters as part of the standard 
character set 
• 96 ASCII (American National Standard Code for In­
formation Interchange) characters with true descenders 

The Ultraterrn also gives you the ability to "program" 

your video display using any or all of the available modes 
(highlight, lowlight, inverse, etc.), a built-in soft switch 
that will automatically give you the 80--column mode 
when you boot either Pascal or CP/M, and a well-WTitten 
users manual. 

The features are impressive, yet the Ultraterm is also 
easy to install and use. After you open the top of the 
Apple and ground yourself to the power supply (by 
touching the large gold unit in the left-rear corner of the 
computer), simply plug the Ultraterm board into one of 
the Apple's expansion slots and plug a two-wire molex 

Photo 1: An example of one of the text [om1ats possible with the Vida 
Ultmterm card for the Apple II . 111 this mode, the Apple can display 
an incredible 48 lines of 80-coltmw lexl. 
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At A Glance 
Name 
Urrraterm Video·Di5play Card 

Manufacturer 
VldeJ< Inc. 

897 NW Grant Ave. 

Corvallis. OR 97330 

!503J 758·0521 

Price 

Software 

Demonsuallon dis 


Hardware Required 
Apple fl. II Pius. or lie 

Capabltltles 
40-160 columns, 24-48 anes. l.'W'D charaaer sets, four intensity 
levels. added graphics and Urn~·draw1ng characcer secs 

OocumentatJon 
v.kll-wrlcren 78-page manual 

Warranty 
90 days. vvorkmansr11p and macer1a1 

Audience 
Any Apple owner de.siring more rnan 40-Column display; all 

business or professional Apple users 


The Preboots 

Name 
Ultraterm App~ewrfter Hii ie Prt>booc 

Price 

S29 


Audience 
Apple users wllo want Apprewrfter 11 1n rnore than 40 columns 

and 2'1 lines 


Name 

Ulu-acerm Vls1ca1c Preboor 


Price 
S69 

Audience 
Anyone who uses Visica lc 

connector into the Ultraterm board (one end of the con­
nector into the normal Apple video~outpu.t port and the 
other to your monitor). Put the top back on your Apple, 
turn it on, and begin. 

With the Ultraterm, you must use a monitor for a 
video-display terminal because a standard television set 
cannot handle an 80-column display. The monitor must 
have at least a 15-MHz bandwidth to handle up to the 
132-column mode or a 20-MHz bandwidth for the 160­
column mode (extended bandwidth is required because 
of the Ultraterm's 28-MHz clock). It must also have a 
high-persistence phosphor because the Ultraterm uses 
an interlaced display mode to give more than 24 lines 
in the 32-/48-line modes. Potential Ultraterm owners 

Columns Rows Display type 
40 
BO 

24 
24 

Normal Apple display 
Standard 80-coJumn display 

BO 
BO 

24 
32 

High-quality BO-column 
Extended BO-column 

80 4B Extended 80-column 
96 24 Exte nded-column display 

128 32 Extended/Visicalo display 
132 
160 

24 
24 

Super-extended display 
Ultra-extended display 

Table 1: 77ze Videx Wtratenn offers .Apple aw11ers a choice of 
dispfays. 

should examine their current monitors or any potential 
monitor purchase to insure that they meet these criteria. 

Tests conducted by Videx have shown that the follow· 
ing monitors can be used successfully with the Ultra­
term: 

•The Apple Monitor ID is suitable for all displays ex­
cept 160-column. It is the Videx monitor of choice for 
use with the Ultraterm. 
•A NEC JB-902M will display all video modes, in­
cluding 160-column, but the short-persistence phosphor 
causes the display to flicker. The 9-inch screen makes 
anything over 80 columns hard to read. 
•The NECJB-1201.M will perform the same as the NEC 
JB-902M, but the 12-inch screen makes it easier to see 
80 + columns. 
•The Ledex/Amdek 100 was the monitor I first used 
with the Ultraterm. It worked well in 80 columns, but 
i unsu.itable if you wish to take advantage of the 
extended-column modes. 
• Amdek 300A is the monitor I now use. It is superb; 
not only does it have an amber screen (easier on the 
eyes), but it can take advantage of all the Ultraterm fea­
tures . It has both the necessary bandwidth and phos­
phor persistence needed to go to 160 columns and 48 
rows. 

If you are not now using or contemplating buying one 
of these monitors, I would encourage you to check with 
your local computer dealer about the compatibility of 
other specific monitors. If your dealer is unable to help 
you, check with the Videx technical services department. 
The folks at Videx are happy to answer consumer 
questions. 

The only problem I had while using the U\traterm was 
with some of the popular Pascal programs that normal­
ly display in the Apple 40-column mode. Specifically, 
PFS, Wizardry, and Visischedule will "fool" the Ultra­
term into thinking it is supposed to be in the so~column 
mode, and you end up with no display! The solution 
is to plug your monitor directly into the Apple's video­
output port. Or, ii you use any of these software pack­
ages often, you can install a Videx switch plate for a 
simpler switchover. 
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Besides the obvious advantages of the expanded-dis­
play area, there are some other handy features available 
with the t.ntraterm. Using the programmable "alternative 
attributes," you can dlsplay either standard or high­
quality character sets in inverse or normal video with 
highlight or lowlight brightness. You can also get other 
character sets from Videx on EPROMs (erasable program­
mable read-only memories) featuring some common 
foreign characters. 

Special Features 
The high-quality character set uses a 9- by 16-dot 

matrix instead of the standard 7- by 9-dot matrix. It is 
easier to read, although 1 found the s tandard set satisfac-· 
tory. The relative brightness of the display can be con­
trolled with the highlight/lowlight feature . This means 
that you can have a screen display with some character 
brighter (or dimmer) than others. (This can be useful for 
emphasis.) You can also combine the highlightllowlight 
feature with the normal /inverse screen capability to ex­
te nd the emphasis capabilities of the screen display. For 
instance, you could show an important caution or warn­
ing message in an inverse highlight, while the normal 
lext would be in a lowlight, normal-video mode. The 
uses are limited only by your imagination. 

Again, both Pascal and CP/M will come up automati­
cally in 80-column mode; there is no need to buy addi­
tional hardware or make any modifications. I found this 
feature handy because l often switch back and forth be­
tween programs. With the standard Videx Videotenn I 
sometimes forgot to throw the switch to the right out­
put. The built-in soft switch makes the Ultraterm easier 
to use. 

The lntraterm's capabilities are also programmable, so 
you can customize your screen displays if you wish. A 
chapter in the manual addresses the various methods 
and techniques for programming your screen displays 
to take advantage of the Ultraterm's wide capabilities. 

BASIC, Pascal, and assembly-language information is in­
cluded. One note: there are changes in how some video 
displays work with the Ultraterm installed, such as the 
loss of the FLASH command capability, but this is all 
documented in the manual. 

The Videx Preboots 
Videx sells a set of preboot disks that allow you to 

enhance some of the more popular software in conjunc­
tion with the Ultraterm. 

The preboots are separate disk-based programs that 
you have to load into the Apple before you load an ap­
plication program. The preboot then configures the 
Apple and t.ntraterm to give you some special features. 
The preboot will first ask you to select one of several op­
tions and it sets up the Ultraterm accordingly. You then 
load the application program as you would normally. 
The preboots do not make changes to the appLication 
program, so there is no need to worry about voiding war. 
ranties or writing things to your application disks. Let's 
take a look at two currently available preboots. 

Applewriter II/Ile Preboot 
The Applewriter preboot program gives you the abil­

ity to display more than 40 columns and 24 lines. Your 
choices are: 80 columns by 24 lines, 80 columns by 32 
lines, or 80 columns by 48 lines. 

As mentioned before, you need a good monitor to use 
the 80-column feature. The extended displays make a big 
difference in how you process words. J found that the 
80 by 48 display gives me a better "feel" for how my final 
documents will look because it is so close to the actual 
size of a physical page {80 by 55) . Most first-time users 
will probably prefer the 24-line mode until they get used 
to the slightly smaller characters that are used with the 
32- and 48-line modes. 

This preboot works with either Applewriter Il or Ile. 
Just follow the instructions on the instruction sheet. 

HOW TO MAKE THE MOST OF YOUR MICRO 

Introducing Scoll. Foresman's new line ol mlcrocompuler books 

dBASE I 
FOR TME PROOAA.MMER 

A HOW-10-1)().ITBCXJ 

I • tl I 1 ~ '"'l l. r' r, J., "" ~ • 

t:~1,~:.~r.~ -~~:~·-. 
l•• f{• 1.i"l J uvt.11 •l 

N•lson T. Dinm-st&in 

AT YOUR nNGERTIPS: A U BRARY OF SUBROUTINES 
MAKING THE MOST OF THE MICRO FOR THE IBM PERSONAL 
by Jell Berner Based on the popular COMPUTER by David s. Waloruck.BBC teleV1s1on show c:urrenUy seen on Fl:lcked with tested subrout nes lor a PBS stations around lhe counny A wide range ol personal and bvslne~Uvely, fully Wuslrated l nlroduclion lo applications, including subroutlnes onmicrocomputers and !heir o plicaUons. time.math, sor1ing, prtnl1ng ond 

keybOarding This book can help you 
cut your programmlng hme in hal r! 

dBASE II FOR THE PRO· 
GRAMMER: A HOW-to-DO-IT BOOK To order, conlac1 your local 
by Nelson T Dlners1ein This book helps bookstore or compuler store. or 
protessional programmers develop write lo 
qUolitv opplicollon syslems in dBase II 
Includes numerous programs. .sub­ Scott, Foresma.n and Company 
roullnes. and advice on overcoming Professi onal Publlshlng Group, 
common programming problems Depl. BY·l 

1900 East Lak e Avenue 
Glenview, IL 60025 
312-729-3000 

312 ~bruary 1984 © am Publialti<m• lno. Ctrcte 326 on 1nciu1ry card. 



Monochrome 
And, for price/perfotrna ce in 

amonochrome monitor, we~re 
introducing the MAX· I 2: our 
new amber monitor that's as 
easy on the eyes as It is on 
your budget. 

The newMAX•12 offers you 

800-221-1490 

Princeton 
Graphic systems 

1101-IState Road 
Princeton, New Jersey 08540 
609683-1660 TLX 6857009 PGS Prin 

The monitor to meet 
your needs 

All three PGS monitors are 
engineered tor no-compromise 
performance to provide you 
with a cleaner, sharper image 
than any other monitor in the 
same price class. The HX-12 
and the SR- I 2 both feature 
uncompromising color conver­
gence for crisp whites without 
color bleed. The MAX-12 offers 
impressive clarity In amono­
chrome monitor with easy-on­
the-eyes amber phosphor. 

And all three monitors come 
with a non-glare screen and a 
shielded cable that plugs 
directly into the IBM PC or XT. 

• 


easy-on-the-eyes amber with 
720x350 resofutJon at a sug­
gested retail price (S249J that Is 
actually lower than the leading 
green-on-black competitor. And 
the MAX-12 runs off the IBM PC 
monochrome card-no special 
card Is required. 

Clarity of the Max 12 is en­
hanced by dynamic focusing 
circuitry which ensures sharp­
ness not only in the center but 
also in the edges and corners. 
Suggested retall price: S249. 

Whatever your needs, from 
word processing to super reso­
lution graphics. there's now a 
no-compromise PGS monitor 
that sets the standard. Ask your 
dealer for a demonstration and 
let your eyes decide. Or call for 
more information and the name 
of your nearest dealer. 

You can look to PGS for the 
Image your eyes deserve. 
Clrcle 301 on l"qulry card. 
Natfonw lde service p1ov1de<1 by Bell & Howell Service Company ~nd MAI Sotbus Service Company 
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There is one thing you need to about this preboot: 
Applewriter normally rewrites the entire screen each 
time you type something in. This works fine with a 40­
col umn display, but with the Ultraterm there are many 
more characters, and the program really can't keep up. 
To resolve this, the preboot program shows the characters 
as they are typed . The rest of the screen is updated 
whenever you pause. 

The Visicalc Preboot 
1hls preboot will probably be the answer to the prayers 

of Visicalc users everywhere! As with the other preboot 
programs, you load the Visicalc preboot first, but the first 
time you use it, it will automatically configure itself to 
match your version of Visicalc (version 193, 202, 208, or 
218). If you change versions the preboot can be recon­
figured . This program has the following display size op­
tions : 80 columns by 24 lines, 80 columns by 48 lines, 
128 columns by 32 lines, or 160 columns by 24 lines . . With 
the 160-column option, however, you have to have a 
monitor that can handle the full 160 columns. 

The first time I went from 40 to 80 columns and tried 
different line lengths I was amazed at the difference this 
preboot made in using Visicalc. When I went to the 128­
and 160-column modes I was astounded . The added 
window width and height gives you a realistic idea of 
how your spreadsheet will look when done; it also 
"feels" better. 

It's worth adding th e Ultraterm display card to your 
Apple just to have access to this preboot-expanded Visi­
calc. It was difficult to go back to normal Visicalc after 
using the preboot. 

Documentation 
The Ultraterm manual deserves mention as one of the 

best I have seen. It includes a table of contents, glossary, 
index, overview, and installation guide, as well as sepa­
rate chapters on each relevant subject area. It contains 
the Ultraterm's theory of operation, schematics, and 
firmware listings. There is even a section that lets Word­
star users configure their disks to come up automaticaJ ­
ly in the BO-column by 48-line format. I wish all manuals 
were as complete as this one. 

Conclusion 
Overall, the Ultraterm display card is one of the best 

peripheral devices I have seen to enhance the display 
capabilities of the Apple. It can be used in any Apple 
II, including the Ile with extended memory. This display 
card will without a doubt make the Apple II display the 
new standard against which all microcomputer video 
displays will be measured. • 

Peter V. Callamaras, an officer in the Air Force, can be reached at AFCCJ 
EPPB, Scott AFB, IL 62225. The recipient ofdegrees in computer technology 
and biological sciences, lie recently received his master's degree in systems man­
agement. He ltas been interested in computers since 1966 and used lo be the 
seroice department mm1ager of a computer store. 
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DOW JONES INVESTMENT EVALUATOR"'­
the computer software that serves your personal 
investment needs at home, accurately and 
efficient ly. 

A Personalized System 
With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio. A system that automatically updates 
and tracks only those stocks you want co follow ­
allowing you to evaluace your position at a glance. 

Easy Access to News/Retrieval® 
This sofcware automatically dials and connects 
you with Dow Jones News/Retrieval , the 
world's leading supplier ofcomputerized infor­
mation on demand. It allows you and your family 
access to current quotes, financia l and business 
news, general news, movie reviews sports, 
weather and even the Academic American 
Encyclopedia. 

The Right Amount ofSoftware 
for theJob 

The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot ofcomplex functions you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy-to­
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 

From Dow Jones, Publishers of 

The Wall Street Journal 


Dow Jones has been 
serving the business and 
financial communities for 
over 100 years. Now 
Dow Jones Software '" 
serves you at home. 

For a free brochure call: 
1- 800-345 -8500 ext. 262 

IAhuh. ll.1wall anJ forc-io.ic:fl 
ull l·~ll · 7 ll · 'UIO'tit c-11 1. ~"2l 

Dow Jones Investtnent Evaluator TM 

A•••il•bl< for ,\ ppk 11 . Apple 11 <. 
IBM r anJ Tl Prof< ss iona l. 
Cam pil ri bifi ly whh Ata ri. 1u1d . .. Bankan it. 
Commodore" IO follow. 

Copyrigb1 (!) 1983 Dow Jones & Co., ln<. All righa res<rvtd. 
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Hardware Review 


Apple Disk Emulators: 

Axion, Legend, Pion, and Synetix 


Four RAM disk emulators for the Apple II allow 
faster execution times for certain applications 

by Michael W. Gilbert 

Applications that require a lot of file manipulation and 
disk access are often slowed considerably by the relative­
ly slow disk-access speeds afforded by the Apple's 
51/4-inch disk system. These applications, of course, 
would be greatly enhanced if the disk information trans­
fer rate were brought up to the transfer rate of data in 
RAM (random-access read/write memory). Some user 
systems could also benefit from the addition of storage 
space in the form of mo.re disk drives. 

For most applications, a RAM disk emulator (DE) per­
forms exactly like a mechanical drive, but considerably 
faster. Thi speed advantage can be put to good use in 
many applications, including compilations, assemblies, 
database manipulations, sorting, word processing, data 
acquisition, and graphics. The current basic building 
block of the DE is the 64K-bit RAM chip. As RAM tech­
nology js developed, we will see RAM chips with greater 
storage capacity and lower prices, and DE units will 
become even more competitive with mechanical storage 
methods. 

I compared four RAM DE devices for the Apple II/fl 
PluslIIe family: the Ax1on Ramdisk 320, the Legend 128K 
DE Softdisk, the Pion Interstellar Drive, and the Synetix 
Flashcard (formerly the Synetix 2202 Solid-State Disk 
Emulator) (see photo 1). All four DE devices support the 
three most popular operating systems for the Apple : 
Apple DOS 3.3, Pascal, and CP/M. Prices range from 
$529 for the Synetix Flashcard to $1095 for the Pion ln­
t.erstellar Drive. Each system includes a manual, software 
to interface it with the operating systems, various 
utilities, and a diagnostic program for the RAM chips . 

Disk Emulators and DOS 
Each of the four units I reviewed has a program that 

alters Apple DOS 3.3 to allow it to use RAM as an 
emulated disk drive. Unlike CP/M, Pascal, and the Ap­
ple ill's SOS, Apple's DOS 3.3 was not designed to allow 
for alternate drivers . Unfortunately1 RAM DEs will not 
work with most copy-protected or modified software that 
does not use all the standard DOS conventions, com­
mands, or entry points, or with software that must be 
booted to run. The Synetix and Legend emulation soft­
ware places the DOS patches right under DOS and 
moves the file buffers down to protect them. The Axlon 
and Pion interface cards both have their own RAM 
space; the patches are located on the interface card and 
not in the Apple IT main memory. 

The Axlon DOS patch has an excellent feature: it can 
toggle (by means of a $300 routine} between Axlon DOS 
and normal unpatched DOS. This routine also preserves 
all DOS data in the lower pages (0-3) of memory. The 
four systems patch a routine called the RWTS (read/write 
track/sector) to route calls through their own access rou­
tines. (Note: a DE could be set up to look exactly like 
a standard disk controller to the bus, but without the 
DOS modifications-involving timing loops-it would 
be no faster than a disk.) 

In a sense, the Axion and Pion DEs will be compati­
ble with a few more programs than the others (for 
example, Magic Window Il), butbecause they all change 
DOS by at least 2 bytes (a Jump-Jlv[P-operand), any pro­
gram that overwrites DOS with its own operating system 
will obliterate the patch no matter how small it is. The 



PION 
Photo 1: RAM disk emulators for !he Apple. The 
units shown are, top to bottom, the Axion Ram­
disk 320, the Synetix 2202 Solid State Disk 
Emulator, and the Pion In terstellar Drive. Not 
shown is lhe Legend 128K DE Softdisk, which 
somewhat resembles the Synetix card. 

INTERSTELLAR DRIVE 

POWER READ WRITE 



RAM Disk Emulator Disk 
Task (seconds) (seconds) 

BLOAD (34 sectors) 
with Fastload 

2.5 
0.4 

10 
3 

BSAVE (3 4 sectors) 3 15 

LOAD (84 seciors) 
w~th Fastload 

6 
0.7 

21 
7 

SAVE (84 sectors) 7 34 

Table 1: A campan'son showing hew q1,ickly a RAM disk emulator 
can access data compared with a normal floppy disk 11nder Apple 
DOS 3.3. Performance was also tested with a DOS speed-up pro· 
gram called FastloadlDOS. 

Axlon DOS can, however, be reconnected easily (using 
the toggle) once you are back in normal DOS. This 
method may lend itself well to future interface develop­
ments. 

In al] cases, the systems are less than ideal for the 
canned-software user. They are more suited to specific 
user-written or user-modified applications or for use in 
development systems. 

How Much Faster? 
The access speed increases offered by all four units are 

almost exactly the same. All but the Legend are com­
patible with Microseeds' Fastload/DOS, a commercially 
available utility that speeds up DOS 3.3. The Legend has 
a feature that is functionally equivalent to Fastload/DOS 
built into its software. The units all work approximately 
the same way; the RAM is paged and accessed through 
a peripheral "window'' address( es). The factors that limit 
speed are the operating systern's file-handling overheads 
and the clock speed of the microprocessor. The file-han­
dling overheads can be reduced by using a DOS speed­
up program (such as Fastload/DOS) or by bypassing the 
file handler entirely. The 34-sector BLOAD routine takes 
0.4 second and can be executed directly, using RWTS 
in a machine-language program, in under 0.2 second. 
The use of a speed-up card such as the Number Nine 
Booster card (a 6502C processor with a 3.6-MHz clock) 
can further increase the speed of data transfer. Table 1 
shows a sample of the speed-ups under DOS 3.3. Speed­
ups under all three operating systems range from 2.00 
percent to over 5000 percent, depending on the applica­
lion and on how you choose to compare things. Most 
operations, other than those involving DOS 3.3 text files, 
will be considerably (approximately 1000 percent) faster. 

For DOS 3.3 text files, none of the four units offers a 
spectacular speed advantage over 5114-inch disk drives , 
This is because of the DOS overheads used when han­
dling text files. The Axlon software enhances text-file 
speed by Joadjng groups of records into memory and 
accessing them there. However, this nongeneral solution 
to the problem requires rewriting user programs, and 
it will not work in many cases. 

Pascal access times increased similarly with all four 
units. Synet.ix and Axlon configure the emulators as the 
root volume, allowing faster system access (filer, etc.) and 
compilations. Neither the Pion nor the Legend card can 
act as the root volume-a limitation. Pasca1 more readi­
ly allows for the attachment of nonstandard device 
drivers : all the systems will probably be more compati­
ble with software and hardware under Pascal than with 
DOS 3.3. The Synetix Pascal software comes with an ex­
cellent utility (U.code) to tran fer files to and from the 
Flashcard. 

CPIM access times are also virtually identical. None 
of the units can use the emulator as the A: drive, so 
SUBMIT files cannot be tested for speed-up. In addition, 
the ATTACH programs associated with the systems can­
not be used in SUBMIT files. When SUBMIT.COM is in 
effect, it changes vector table locations needed by the 
attach routines. The emulated drives cannot be formatted 
with FORMAT.COM, but they usually don't need explicit 
formatting (if they do, a quick utility is supplied). You 
should PIP your files to the DEs rather than using 
COPY.COM. 

Despite these minor limitations, the CPIM user prob­
ably stands to gain the most from the DEs; they can be 
used with most commercial CPIM software with little 
or no incompatibility. For example, if you run a spell­
ing-checker program on a large text file first with the 
514-inch disk and then with a DE, the DE's usefulness 
is apparent. The ease with whicb CP/M can be recon­
figured to accept 110 (input/output) code changes and 
new drivers to support custom 110 devices serves to 
highlight a weak point of the Apple DOS. 

All four DEs can be accessed directly with the RWTS 
routine under DOS 3.3 in assembly/machine language 
for high-speed applications . This makes them especial­
ly useful and extremely fast foe applications programmed 
directly in 6502 assembly code. 

System Configurations 
The Synetix system can emulate up to 12 drives (using 

six cards) under DOS 3.3, two large (560-block) drives 
(two cards) under Pascal, and four drives (two cards) 
under CP/M, wlth a suggested maximum of three to four 
cards \v:ith the Apple II Plus standard power supply. 
New CPIM software allows two cards to be configured 
as one large 576K-byte drive. In addition, utilities are in­
cluded to segment and reconstruct large files for backup 
on the Apple 126K-byte floppy disks. The Synetix system 
also includes a routine to u se its 2941<-byte card under 
DOS 3.3 as one large 32-sector drive. This i the only 
sy tem offering a large drive option under DOS 3.3. 

The Axlon system can emulate up to 12 drives (six 
units) under DOS 3.3, six drives (three units) under 
Pascal, and one drjve (one unit) under CPIM 1 with no 
limit to how many systems can be used. Each Axlon unit 
has its own power supply. The Axlon allows for using 
its extra ('within the 320K-byte) RAM as an expansion 
from 35-track to 40-track emulation, with appropriate 
software patches. 

http:COPY.COM
http:FORMAT.COM
http:SUBMIT.COM
http:Synet.ix


CLEO 

makes the mainframe connection. 


answer to your 
interfacing problems. 

The communications features 
of the CLE0-3270 Software 
package allow your microprocessor 
to emulate a cluster of IBM terminal 
devices. 

You don 't even need to change software 
on your mainframe computer. because 
for all it knows. it's ---. 
communicating with a PC 
3271 -12. 3275-12. or IBM 
3276-XX cluster. And the Host 
CLEO program will 
support multiple devices. 

If your IBM mainframe doesn't support 
remote 3270 clusters. you need remote 
batch communications. CLE0-3780 

Standard Features...CLEO 3270 
• Bisynchronous 3276·2 protocol to 9600 baud 
• SDLC 3271 -12 and 3275-12 protocol 
• Up t o eight Ii ne cluster activity 
• Selectable control un it address 
• User install program for various CRTs 
• 3278 emulation f or ASCII CRTs 
• Available for CP/MfV, MP/M"'. MsD05fM, TurboDOS™, Unix™, 

and Xen ix"' 
• 3276-12 protocol. coming soon 

Standard Features.-CLEO 3780 
• Point-to-point and multipoint communications 
• Available for CPI M"'· MP/M"'. MsDOS'"· TurboDOS'"· Unix" '· 

and Xen i x'~. 

• Supports t ransparent mode 

TurboDOS is a Trademark ot Sof tware 2000, Inc 
Unix Is a Tra~emark of Bell Latls 
Xenix is a Trademark of Microsoft. Inc 

• Coded in C language 
Software Is your answer. 

CPI M 15 a Trademark of Digital Research. Inc For fUll details contact Phone 1. Inc .. 461 North Mulford 	 MPI M 1s a Trademark cf DigIra I Research. Inc 
MsDOS •s aTrademark of Mlcrow f1. Inc.Road, Rockford. IL 61107: phone (81 S) 397-8110. 
Circle 294 on Inquiry card. Telex 703639 



The Legend unit can emulate four drives (fout cards) 
under DOS 3.3, four drives (four cards) under CP/M, and 
six drives (six cards) under Pascal. legend Industries Ltd. 
is CUJ:rentJy working on emulations of larger drives under 
Pascal and CP/M. 

The Pion system can emulate two drives (one unit) 
under DOS 3.3, two drives (one unit) under Pascal, and 
one drive (one unit) under CP/M. The Pion system, how­
ever, can be physically expanded up to 1 megabyte of 
RAM (extra available in 256K-byte increments) enabling 
emulation of up to eight drives (one unit) under DOS 
3.3 (using optional mapping software) and very large 
drives under Pascal (up to V68 blocks) and CPIM . 

The four units include software for initializing the 
emuJator system (instalUng the patches} . The Pion sys­
tem requires the DE to be formatted for each operating 
system; this is u suaUy done only once, after the unit has 
been powered down, or for a change of operating sys­
tem. The Axlon system uses a configuration utility that 
creates a boot program to carry out particular copy opera­
tions. The Synetix system has an installation utility that 
is user friendly, including a prompted copy routine. The 
Legend system has an installation utility that assign an 
emulated drive number that can be other than the slot/ 
drive numbers, to be used by DOS enhancement copy 
commands. The Legend DOS enhancements add two 
new commands directly to DOS 3.3: MOUNT and UP­
DATE. The command .Ml,S6,Dl copies the contents of 
56,01 51/4 -inch disks onto emulated drive 1; .Ul, 56, Dl 
copies the contents of emulated drive 1 onto a disk in 
56,Dl. Under CPIM, all the systems use similar~ 
TACH.COM files . Note that, because of SUBMIT's use 

32.2 R!bruny 198'1 (;) BYTE Publlaitions Tn 

0£ the vector table under CP/M, some of the AT­
At a Glance TACH.COM files cannot be used in SUBMIT files for 

turnkey use. Under Pascal, all systems use similar drives 
Name 

that are appropriately configured and attached by theA Ian Ramdlsk 320 
Pascal system after booting from the disk . 

Type All of the units include software for con figuring turn ­
External RAM clisll. emulator 

key systems for initial loading and start-up. 
Manufacturer 
Axion Inc Installation 
l287 Lawrence Station Rd. The Axion DE js an attractive, freestanding u_nit, the Sonnyvale. CA 94089 
r4oaJ 747-1900 size, shape, and color of an Apple II Disk Drive, with 

a power cord and cable/interface card that installs in any 
Size 

Apple slot (1 through 7) .8~ by 6 t bY' 3~. tflChei 

The Pion unit is also well packaged in a lightly larger 
Features metal case (to allow for RAM expansion), with an inter­
320 ' bytes of memory. own power supply and battery bacJ.:up. 

face card that must be installed in slot 4. I have one criti­comes With two d,"i tabase-manager programs 
cism of the Pion: the power supply is a caJculator type, 

Hardwant Needed on the plug end of the power cord, and it cannot be
Apple II or IH 

switched on and off. Because both the Axion and the 
Documentation P ion RAM are external to the Apple, heat is not a 
75-page manual problem. 

The Legend is a compact card that installs inside theOptlons 

UCSD Pascal driver: s15 
 Apple in any slot. My Legend card required the removal 

fan Apple motherboard RAM chip and the in taJla­
Price 

tion of a refresh strap from card to motherboard, which 5999 
may make the current version of this card incompatible 
with the lie. Legend Industries Ltd. has now updated 
the product: the new version has its own refresh (no 
strap) and will work with both the Ile and the ill in n 
emulation mode. 

The Synetix is a large, tightly packed, cleanly laid out 
card that also installs in any Apple slot. Despjte the fact 
that the RAM is inside the Apple, the low power con-

At a Glance 
Name 
legend I28K DE .Softdlsk 

fype 
Memory card wtrh disk-emularlon software 

Manufacturer 
legend Industries lrd 
2220 Scott lake Rd. 
Pomrac. Ml 48054 
(313) 674-0953 

Size 
7 Y. ·1nch Apple expansion card 

Features 
l28K byres of memo1y. com s w ith several urlllty programs 

Hardware Needed 
Apple ll or Ill 

Oocumentatlon 
98-page operating manuaj 

Options 
64K-byte version rs3271 

Price 
SS99 

http:TACH.COM
http:TACH.COM


be. O~ Illyour• 
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ffi0 Ce cango. 
e 

on the market. 

mainframes. 

the rest. 

Lowell, MA 01851. 

--­~ 

~- lfyour j
personal computer 

doesn't tie into 

office automation 
•t d 't Unfortunately,withmostpersonalcomput­

. ers, the information you 
e get is limited to the informa­· tionyouputin. 

Illa be I Oeso 
Butif your personal 

computer ties into office 
automation, there's no limit to how far you 

And quite simply, that's the difference 
between the Wang Professional Computer 
and a I most every other personal computer 

The Wang ProfessionalComputer offers 
you excellent communications.It is so com­
patible it canwork with the entire family of 
Wang office computers, as well as most 

There are other advantages, of course. 
Like the bestselling word processing in the 
world. And the fastest data processing of any 
personal computer we've tested. 

8ul the way we lookat it, your office is 
filled with important information. 

If you don'ttake advantage of it, you 
might as well leave our computer home with 

For ademonstration of the Wang Pro­
fessional Computer, call 1-800-225-9264. Or 
write to Wang Laboratories,Inc., Business 
Executive Center, One Industrial Avenue, 

WANG 
The Office Automation 

Computer People. 

llY~ 
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At a Glance 

Name 
Pion lnLerstellar Drive 

l)'pe 
E ternal RAM disk. emulator 

Manufacturer 
Pion Inc 
IOlR Walnut St 
Watertown. MA 02172 
(0171 923-8009 

Size 

9 by 8~ by 4 inches 


Features 
256K byres of memory, own power supply and battel)I backup 

Hardware Needed 
Interfaces available for several computer.s. rnclOding Apple H. 
S·lOO·based systems. TRS-80 Models H. ilj, and 'I . Moriow. and 
IBM PC 

Oocumentatlon 
15-page manual 

Options 
E,lcua 256K-byre memory cards (S595), up ro I megabyte 

Price 
51095 

sumption (approximately 150 mA) ensures that very lit­
tle heat is generated. 

All four DEs are compatible with a wide range of pe­
ripherals including language cards, printer cards, serial 
IIO cards, ZSO cards, 80-column cards, etc. Problems will 
arise with alternative storage devices that use the same 
parts of DOS for patching and with a peripheral card 
that has a routine in ROM (read-only memory) that 
makes an absolute reference to a DOS point that has 
been patched or changed. 

The Axlon and Pion units are self-powered; each has 
its own power supply and battery backup. Without this 
backup system, any loss of power will mean loss of 
stored information. The drives can be left on all the time 
and will retain data . In addition, in case of power failure 
or brownout, the drives are battery backed-up for ap­
proximately three hours (Axion) and one-half hour 
(Pion), with the battery under continual trickle charge 
when the power is on. I tested the feature and the 
claimed backup times are accurate. 

The self-power feature accounts, in part, for price dif­
ferences between the units . The potential DE user must 
assess his needs with regard to the importan e of data 
retention after power down. The feature is not needed 
for every DE application; the devices can be reloaded 
easily with data on power-up. An ideal situation would 
be to have the entire computer system backed up; cur­
rently, if a power outage lasts longer than the batteries, 
the data is lost because it can't be backed up onto a disk. 

The Axion is the only unit to store the DOS image: 
it can be warm booted with the command PR#r, where 
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x is the slot number of the Axlon's interface. Because it 
is always powered independently from the Apple II, it 
can also be used as a cold-boot drive if placed in a slot 
numbered higher than the disk controller's slot. The abil­
ity to warm and cold boot from the Axlon gives it an 
advantage for certain uses. Most designers opt not to 
designate tracks on the emulated disks as system tracks 
for saving space or using it for data; in almost every case, 
the operating system tracks are already on the disk in 
the system. 

Documentation and Software 
The Synetix and Pion software are sparsely docu­

mented; a listing for direct access of the RAM in assem­
bly code is included but is only briefly commented on. 
The package could be improved with source-code list ­
ings for the DOS patches. 

The Ax1on unit has well-annotated assembly-code list­
ings of its programs, and its manual is well presented 
and relatively clear. 

The Legend software is well documented and the soft­
ware can be modified fairly easily (by a skilled assem­
bly-language programmer). 

ln all cases, however, the manuals are not always clear 
enough, and they fail to cover aspects of use as well as 
problems due to software interactions with existing sys­
tem conventions. All of the units come with hardware 
diagnostic routines that were tested by substituting 
known-defective RAM chips for good ones. The Synetix 
program .is the easiest to use, but the card must be in 
a particular slot, an inconvenience in multicard systems. 

At a Glance 

Na.me 
Flashcard (formerly synenx no2 SSDI 

fype 
RAM d1sJ<·emurator card ror Apple rr 

Manufacturer 
Synetix Mkro Producu 
15050 N.E, 9Sth St 
Redmond, WA 9805 2 
(800) 4l6-7412 

Size 
II ~-Inch Apple expansion card 

Features 
294K byres of memoty 

Hardware Needed 
Apple iJ 

OocumentatJon 
30-page user's manual 

Options 
147K-byte card /Synetix 2201). Softech M1cro~yscems' p·5y5lem 
operating system. MagicaJc: spreadsheet p10gram from Artscl (S70) 

Price 
With 2941<. bytes: s529 
With 1471<. b.Ytes: $349 



PC 'NETWORK 
Buy Hardware/Software at Wholesale, 


And Save On Software Rentals, 

As A NETWORK™Member Only! 


Save hundreds of dollars when you 
buy DIRECT from America's Num­
ber 1 Computer Buying Service 
at just 8% above DEALER WHOLE· 
SALE PRICES, plus shipping. 

Members receive The Personal 
Computer NETWORK's Giant 
Catalog featuring thousands of 
products and the lowest prices 
on the widest selection of com­
puter software and hardware in 
the nation! 
RENT BEFORE YOU BUY - Mem­
bers are ellglble to Join The NET­
WORK's Business and Game 
Software Rental Libraries for a 
much smaller fee than other soft ­
ware rental services. And The 
NETWORK's rental charges are 
far less - just 20%-25% of the 
Member WHOLESALE PRICE! 

Join The NETWORK today for as 
low as $8 for one year (or $15 for 
two years) and receive all these 
exclusive, money-saving benefits: 

1. 	 REAL BUYING CLOUT- Buy a1 1us1 8% 
above OEALEA WHOLESALE PMICES, plus ship­
ping. (On cmclll l'll•d orders there is a ()'II. ser.lc~ 
cliur9e.) 

2. 	 CONVENIENT SHOP-AT-HOME 
CATALOG 

3. 	 KNOWLEDGEABLE SERVICE 
CONSULTANTS 

4. 	 FULLY INSURED FAST HOME 
DELIVERY 

5. 	 OPTIONAL BUSINESS SOFTWARE 
RENTAL LIBRARY-Members join lar 1us1 
S30 per year In addition 10 lhe tm5'c mumbershlp 
ran. Rent buelness software el Just 20%·25% of 
!he NETWOAK's law prtcea lor a 7·day fM!rlod 
(plus a 3-day 9ruce period (or relum sh1pplng~ - 100% 
of your 11nt1l lee applies toword• purchase. 

6. 	 OPTI ONAL GAME SO FTW ARE 
RENTAL LIBRARY - Members toin lor 1·us1 
S10 per year in addmon lo lhe basic memb~rs.liip ea. 
All 1h!I same eondlUons apply as 1or brmefll b\le ­

7 . 	 SPECIAL SAVINGS BULLETINS -
Savo e»1M more on lrmlte<l·quantl1y merchandise! 

8. 	 DISCOUNT COMPUTER BOOK 

9. 	 ~·:~:R:RS~~epup ;:;;SFACTION 
GUARANTEE-11~011 are not satl~llll<I , oofify 
U$ w1lhln 30 days "' mcelvo " 100% mooey·back 
r<lfund. 

10. 	 P R0 D U C T SA TI S FA CT I 0 N 
GUARANTEE-I( you aro "ot 5-m 15 1ied wllh 

h"...."SJe ttm1 it wi•hln 15 da"s for e 100% 
11.11y 	 ~-::::::~ • r,e cl. ' ' 
man.y""'"~ re uo 

All 1ll!mo SUl!\ecl ID 3YB1labt111y , pnc•• subject le c.h•nQ• Wllhout n011tJO 

Col'YriohiCI~ PC 'i£1WORK 11.1c 

Circle 283 on Inquiry card . 

Low prices, fast home dellvery and 
two software rental libraries are 
only the beginning I The NETWORK 
is your source for everything from 
memory chips to mainframes-and 
It's all just 8% above wholesale, 
plus shipping. 

HARDWARE 
Monitors (color and monochrome) 
Pr·lnlers 
Complete Systems 
Disk Orlves (lull/hall height, add·onfadd· lnl 
Mulll·Functlon Boards 
Graphics Boards 
Modems 
Local Atea Networks 
Memory Chips (all speeds avaHable) 
S·100 Components 

SOFTWARE (rent o buy!) 
Business Sclenllllc 
Recreallonal Dela Bases 
Compliers Educational 
Word Processors Graphics 
Utlltties CP/M-MSIDOS 

SUPPLIES & ACCESSORIES 
Blank Olakette·s (aO formals) 
Peper Sloclr 
Ribbons 
Print Wheels 
Cables 
And Morel 

SAVE ON UPGRADES! . 

Disk Drive Retail Wholesale 

Two Tandon 
TM 50·2 Half 

$574/ 
pair 

$350/
pair.. 

Height OS/DD 
Retall Wholesale 

64K Chips $11 each $5.10 ea." 
'NETWORK Members pay lust 8° 011er lhe 
wholesale price, plus shippirig , 

1 

SPECIAL V.l.P. MEMBERSHIPS 
Ava lleble at $15 per ~ear or $25 for two years.. 
V.1.P, Members receive additional benflflts: 

BOTH SOFTWARE RENTAL LIBRARIES 

2 
• FOR $35 in addlt'°n to tt>eV l.P. roo111bersl\lp fee. 

EXTENDED 10·DAV SOFTWARE RENTAL 

3 
• PRIVILEGES (plttt13 de~s tor rewtn shipping) . 

ADVANCE NOTIFICATION OF SPECIAL 
• SA\llNGS BULLETINS. 

CALL TOLL FaEEC' 1•800•621•$•A•V•E 
In llllnols call j3121 372·4488 

'four Membership VeUdatlon Number- B 616 a You can vahdato ~I membership ~umber 
1• 	 and. ~r you wish. place your nrst monoy­

sa~l.ng order over the- phone by Using your 
~ VISA. MASTERCARD or AMERICAfil EX­

' PRESS Our krJ(rWloogeable •ervlco consol­
tonts nre o" dutr Mon-Fn 8 AM lo 7 PM Sa1 
9 AM lo 5 PM CST 

.....:.... Call now ' .. Join the PC NETWORK 
and start saving today! 

PC Network 
180 N. Mic-hlgan Ave. 
Chicago, IL 60601 

Choose hardware and software 
from hundreds of manufacturers, 
Including: 

• Altos • MicroPro 
• 	Amdek · Microsoft 
• Apparat • Morrow 
•AST 	 • Motorola 

Ashton-Tate ·NEC 
• Atari • Northstar 
•CDC • Okidata 
• Coleco • Peach Tree 
• Columbia • Princeton 
• 	Commodore • Ouadram 
• Corona • Sanyo 
• Cromemco • Sierra On-Line 
·DEC • Software 
• Digital 	 Publishing 

Research • Softword 
• Eagle ·Tandon 
• Epson • Tecmar 
• 	Franklin • Texas 
• Hayes Instruments 
•IBM • Toshiba 
• IUS • Visicorp 
• 	Lotus • Zenith 

r ....--------------, 
TI-1E NETWORK· MEMBERSHIP APPLICAT.ON 

YES! P1nse en1otl me as• memlleJ in The 
NETWOFIK- ancl •usn my calii09 loat1'11no 111Quu11ds ~ 
compu'lctt: hmdwara iD.Ad softlworl!I pmducJ~. alt al 1us1 H"'• 
obOV<! OEALEl1 WHOLESALE l'FllCES. I win•lso recel.. 
al the othet ei,cf1JSNe . rncney·s.av1ng $.ttl'V~es avDttabU! 
IO Mambors. 
I am 11ndo.' no o:bllgalicn ~o but e11y1"'4ng M;i complete 

sl!tl~l111-ctlon il'i guara:nt ed 


Please check. (v ) all bo~~ !hat apply: 
Basic Membership 


0 Ono·year mombershlp lor sa 

0 Two·yoar mQmbershlp lor S15 !SAVE Sl l 

0 Busi<loss Solewaro Ron1~1 Library tor $30 add'f, 


per year-ma-mbers only 
D 	 Comes Sollware Rentol Library ror 510 !Wd-1. 


por yBllr- memDer.; only 

Special V.l.P. Membetshlp 616 


O Ono-yeat momoorshlp for $15 

O Two-year memtxushlp lor S25 (SAVE SS) 

O BOTH Business and GilJTle SoJIWam 


f\enlal Llbrarle• 10< $35 a[ld I. 

par year-V.1.P m11mbars only 


0 Bill my creclll card: 0 VISA 

O Ma•tel'Carc 0 Amcrlc:a11 E:;pte~. 
 ix:.__ \ 
Account Number. 	 mo.yoa1 

t I 	f I I I I I l I I I I I I I I 1 
D Chee!< or money order Cli1C!OSl!d tor s____ 1
N11fflfl _____________ I 
Addre55 ________Apt. No. __ I 
C~y Sfnte___2Jp_ _ _ r 
Te1epllone(--)--	 I 
My compu1er(s) ts: 0 IBM PC 0 Apple II 0 TAS.aO I 
0 	AUl•I D Coo1mod<ll t! Olhe•-----~ I 

I 
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As for applications software, both the Synetix and Pion 
s stems come without any. The Axlon unit, however, 
comes with two database systems, both documented, 
listed, and modifiable; a utility to enable the extra 40K 
bytes of memory the unit has; and a utility to manipulate 
certain text files faster. The Legend unit is a general­
purpose RAM card; as such, the dJsk emulation itself 
is, in a sense, a utility. The Legend unit comes with a 
complete documented set of additional utilities: Amper­
card-software that enables the user to easily use the card 
to store and access 128K bytes of strings, arrays, and vari­
ables under BASIC; Memory Master- software that 
relocates DOS onto the card atld out of Apple II mem­
ory and simultaneously makes available 3.2 and 3.3; 
Slide Select-software for rapid access of image files; 
Firmware Selector-software allowing the user to move a 
firmware Integer or Applesoft card out of slot O; and 
Visicak-Expand-to enable Visicalc users to manipulate 
Jarger (up to 176K-byte) models. 

A Balance Sheet 
Axlon pJuses ; the unit is always powered and backed 

up by battery, and it does not need reloading. The oper­
ating-system image is stored for cold and warm booting. 
It has the least amount of in-Apple memory patching 
due to RAM space on interface. It can toggle between 
Axlon DOS and normal DOS. ft has good documenta­
tion (currently being revised and expanded) and a com­
plete software package (also being expanded to include 
more CP/M and Pascal utilities) . l\tlinuses: it takes up 
physicaJ sp~ce outside of the Apple and is expensive. 

Legend pluses: the Legend is a general-purpose RAM 
card that can be used in tnany applications other than 
disk emulation, including use with Visicalc. It has DOS 
enhancements with new commands, MOUNT and 
UPDATE. Tt has excellent commented listings of software 
to allow for modifications and an excellent package of 
memory-management utilities. Minuses : it has the small­
est disk-emulation capacity per card and total drives, and 
it has one technical problem- if a system Reset occurs 
during disk (emulator) access1 the system will hang up, 
requiring a cold boot (and causing the loss of RAM-card 
data) . [Editor's Note: Legend Industries lias recently released 
mwther version of its memory card, called S-Card. This card 
can hold from 64K bytes to 256K bytes of memory. And, wlten 
256K-bit chips become available, the upper limit will be 1 mega­
byte. Tile price for the 64K-byte version is $399; 128.&byte, 
$524; nnd 256K-byte, $724 .... R. M.] 

Pion pluses : the unit is always powered and battery 
backed-up, and it does not need reloading. It has the 
least amount of in-Apple memory patching due to RAM 
space on its interface. Its RAM is expandable to 1 mega­
byte. It has good documentation, and hardware error 
detection is provided to prevent faulty data. The Pion 
drive fa the only system l evaluated that is not designed 
e><clusively for the Apple; it can run (using different host 
interfaces) on Apple, 5100/IEEE 696, TRS·80 II/ill, IBM, 
5550, Motorola, and with a universal Z80-interface 
Osborne, Intertec, Superbrain, Morrow, etc. It will soon 

be expanded to cover North Star, Victor 9000, and Dec 
Q bus as well . Operating systems supported include Ap­
ple (DOS 3.3, CP/M, and Pascal), CPIM 1 .2 (5100), 
TRSDOS, LOOS, FLEX, 05-9, RT-11, and North Star 
DOS, soon to include CPIM 3.X, CP/M-B6, concurrent 
CP/M1 MS-DOS, TURBODOS, MP/M, and COOS. 
Because of its extensive range and its capacity to expand 
to 1 megabyte, this device will be of interest to many 
users outside the Apple market. Minuses: it takes up 
physical space outs~de of Apple, its power supply is un­
wieldy, and it is expensive. 

Synetix pluses: the F1ashcard performs functionally as 
well as any system on the market, but at a much lower 
cost. It is well developed in all operating system en~ 
vironments. It has well-developed CP/M software and 
32-sector ope.ration in DOS 3.3. It takes up the least 
a.mount of space and is the easiest unit to install or move 
around. Minuses: it has inadequate documentation and 
not enough utility and applications software. 

Conclusions 
All these units perform well and are reliable. Not once 

during many weeks of moderate-to-heavy use did any 
of the units (once debugged) fail to operate correctly. 
They all offer about the same speed advantages and the 
same software incompatibility disadvantages. Axl.on and 
Pion have a power/backup hardware advantage, but at 
a price. Synetix offers equivalent performance with fewer 
features at a lower priC€. legend offers a general-purpose 
RAM board, whose features and uses extend well beyond 
disk emulation. 

The RAM disk emulators that I reviewed will give 
users a definite speed advantage over mechanical drives. 
Another advantage is the possibility of using DEs in en· 
vironments hostile to the moving parts of mechanical 
drives. (One manufacturer cited systems used at a grain 
elevator as an example. The grain dust in the air would 
hopelessly jam up a disk drive after prolonged use.) I 
have found the DEs useful; in fact, I wrote this article 
with the help of one. My programs can be edited and 
compiled faster than they were without the DEs, my 
database runs and sorts much faster, and I have devel­
oped full-frame graphics animation programs that run 
at about seven full frames per second-no easy task on 
an Apple. 

I use CP/M on my Apple almost exclusively these days. 
I t is under CP/M that an the DEs are most compatible 
and, therefore, most useful. 

There is no one ''best" DE: each has features that make 
it suitable for different applications. There are differences 
in software, documentation, and ease of use that will 
be important when you evaluate a potential purchase.• 

Michael W. Gilbert (73 Spaulding SI., Amh~ISt, MA 01002) is an indeptn· 
dent micnxvmp111u 00'15!.lllant, ekdrvnlc music composer, and tedmicn/ writn. 
His firs/ conlact with RAM disk e,iwlat/011 was as a.consu/t(ml to SyneJ.ix 
Micro Products writi11g graph ics demo saftwarn. His curmi l area of ccm1put­
i11g inll!resl is gmphic llrt. 

http:SyneJ.ix




HELPWARE 
 HELPWARE™Helps \Ou Put ll All 
Together. 
What makes ll ELPWARE"'diITcren t lhan other 
compu t "r-rclated hooks? Cl •ar. concis ' writing. 
Car ful editing. And our commitm nt to 
puhli. hing only thos hooks that help you get 
the joh done. fa tcr. Easier. More productively. 

B1ryYour Micro A Page At ATime. 
Before you i1wcst your hard-earn 'd money in 
harcl\1~1r or sofm~1 rc , invest in II ELP\' '/\RE. 

Rc~tcl ahout lhc product i1ou want to purchase 
and then decide if It's right for you.'l11en. 
aft r you've mad · your purchase,choose the 
HELP~ RE user guide, program ming or 
technical reference and assembly language 
guid that 11111 help you g 't the most out of 
your computer. 

If You Love The Book, Wait Till You 
See The Screenplay. 
Each hook 11 • publish, including our handy 
DiskGuidc™ Serie. of compact computer 



reference guid ·s, clearly explains its subject 
mailer so 1hat you'll he ahle to solve vour 
problem quickl}· and ca~ ily. regardle. sof your 
I 1·cl of xprri ·nee. 

Before \Ou Sign On The Dotted line, 
Cut Ours. 
'fo get your copy of our full line ca1alog, jus1 
cut out the coupon and send it to us, or ca ll us 
TOLL-FREE at: 800 -227-2895, in California, 
800-772-4077. 't)ll'IJ see pa!(c aflcr page 
of wortll\ltii lc tit les. Each one tc t cd and 

re- 1cstcd w make sur •1hat it meet~ our high 
stand:1 rd .. After all. if Lher were just hooks, they 
wouldn't he llELPW RE. 

Osborne tAcGra ~·+lill 
TIJRN ro US FOR HELPWARE. 

TM- 1lELl'\\rl.RE ~Uld [)ISl((;tn ll" ~l l'L' 'lhld1•111 ark.' 
or 0~1~1rnet ~kl; r:m·ll il l. 

Circle 281 on inquiry card . 

,-------- ----,

I O I"d like a 1 IELP\\i\R Ecatalog. oeot H 1 I 
I ~n I 
S1rec'-------------- ­

l Cil)' I 
I s1a1" zir I 
I Mail 10: Oshorne/ ~1cG rmr· Hi ll ~ 'J ~ I 

2600 Tcn1h Street ~· ~ \I
L _ _!crkclcy. CA 9-i l~ _Ii M_":_J 

http:lELl'\\rl.RE


LAST NIGHT, 39 MUSICIANS HAD A 

COMPUSERVE ,CONFERENCE, SO DID 31 M.D.S, 

49 SPORTS FANS AND 640 APPLE POLISHERS, 


AND No ONE HAD To LEAVE HOME. 

The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in m dical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 
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And besides lectronic forums, 
they leave messages for each other 
on our national bulletin board. 
"talk" informally on our CB simulator. 
and communicat via CompuServe' 
electronic mail. 

But best or all, in most cases. 
CompuServe subscrib rs get all of 
thes stat of theart ·ommunications 
options, plus a world of on-line 
information and ntertainment for 
the cost of a local phone ca ll plu 
conn t time. 

To become part of th is flexible 
communications network, all you 

need is a computer, a modem and 
CompuServe. CompuS rve c nn cts 
wi th almost any personal comput r, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 

CoinpuServe 
Consumer 1nrorma110ri Ser\'!00 PO Bo• ?0 2 t 2 
5000 Arlington Cerure Blvd . Columbus OH 43220 

800-848-8199 
In Oruo call 61 4·457-0802 

An H&R Blocl< Company 

Ci rcle 68 on Inquiry card. 



IBM/Apple Communication 

Sending text files between Apples and IBM PCs is easy with these 

Perhaps th~re are some BASIC pro­
grams or files on an Apple II Plus or 
Ile computer that you would like to 
use on an IBM PC orxr without hav­
ing to type them in all over again. Or 
maybe there is an IBM file that you 
would like to massage with some 
Apple software. The IBM PC and Ap­
ple versions of BASIC are similar 
enough that, with only minor modi­
fication, many programs written for 
the Apple II will run on the IBM PC 
and vice versa . In this article I will 
outline a method and list programs 
that will allow you to transfer BASIC 
programs or data files between IBMs 
and Apples quickly and easily. 

These programs assume that each 
machine has a serial 1/0 (input/out­
put) board and that a "cross-over 
cable" (sometimes called a "modem 
eliminator"} links the serial boards 
together. A cross-over cable has con­
nectors on each end that join pin #2 
of one serial connector with pin #3 of 
the other machine's serial connector. 
This crossover of the data lines 
enables the data output from one 
machine to become the input to the 
other. Cross-over cables are available 
from computer dealers at a nomimal 
price. 

These programs also assume that 
disk drives (as opposed to cassette 
recorders) are used on each machine 
and that a reasonably standard DOS 
(disk operating system) is being used 
on each system. The programs run 
on the IBM PC and Apple II Plus and 

simple programs 
by Robert Jones 

will probably run on the IBM xr and 
Apple Ile as well, because no unique 
features of these models are used. 

A Brief Overview of the Method 
The user controls the operation of 

this data transfer from the keyboard 
of the receiving machine. This con­
trol is assumed once the sending ma­
chine's program begins to run. The 
user runs the receiving program, 
supplying, when asked, the name of 
the file to be sent from the sending 

Their versions of BASIC 
are similar enough 
that, wfth minor 

modifications, many 
programs written for 

the Apple II wJll run on 
the IBM PC and vice 

versa. 

machine and the name of the file 
under which to save it on the receiv­
ing machine. The requested file is 
loaded into a string array on the 
sending machine, sent line by line to 
the receiving machine's comparable 
string array, then the string array is 
saved to a file on the receiving ma­
chine's disk drive. These programs 
use a 4800-bps (bits per second) rate 
and a format of 7 data bits, 1 stop bit, 
and even parity. Set the parameters 
on the Apple serial card and use the 
IBM program's OPEN statement to fix 

them for the PC's communications 
buffer. 

Apple-to-IBM Example 
Suppose that you have a text file on 

your Apple but your IBM PC has 
some software that plots data for you. 
The following instructions will send 
your text file from the Apple II to the 
IBM PC. Listing 1 is the APTOTBM 
sending program. Listing 2 is the 
APTOIBM receiving program. Be­
fore running these programs, be sure 
that the serial-card slot number for 
the Apple is correctly noted, in the 
Apple II program (that is, set SLOf 
equa1 to the slot number if it is other 
than slot #5). Check that your IBM 
PC serial board is configured as 
COMl: as specified in the OPEN 
statement. COM2: can be used in the 
program by modifying the OPEN 
statement. Make sure that there is 
sufficient disk space in the receiving 
machine. 

Run the program on the (sender) 
Apple II first. The message "Waiting 
for instructions from the IBM.. ." 
should appear. Be sure that the file 
to be transmitted .is on the disk inone 
of the Apple drives. Now run the 
IBM (receiver) program. When asked 
for the Apple filename, enter the 
name as it appears in the catalog of 
that disk, including the drive specifi­
cation, if needed (e.g., "MYPILE,D2"). 
You will also be asked for the file­
name under which to save this file on 
the IBM PC. Be sure to give it a valid 
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filename specification (e .g., 
''B:MYFILE. DAJ''). After pressing the 
Return key, you should see the 
Apple's drive light go on as it 
searches for the requested file. As the 
file is being transferred, it will be 
listed on the Apple's screen. When 
transmission is completed, the 
lengths of the string arrays (contain­
ing the '1ines" of the files) in both 
machines will be compared. If the 
lengths match, then the IBM will save 
the file. If the lengths do not match, 
then you will be asked to either save 
the file or abort it. Over 90 percent 
of the time, the lengths will match. 
If they do not, there may have been 
a leading or trailing blank space in 
one or more of the lines or control 
characters within the text. I would 
uggest saving the transferred file 

anyway, then later searching for the 
cau e of the problem. I have not yet 
had a discrepancy with a Visicalc file 
nor with a text file containing only 
alphanumeric characters (such as 
those written with an Applesoft 
WR1TE statement). The files created 
by w rd-processing programs are 
another story, however. These are 
best saved (despite any length dis­
crepancies) and edited later. 

1f the file to be transferred is not 
found on the sending machine, then 
the user is informed and asked to 
enter the correct filename. The pro­
gram may be halted by pressing the 
Return key instead of specifying a 
filename. lf the requested file can'~ be 
found, check the drive specificatio n 
and the spelling of the filename and 
run both programs again. 

U the file contains more than the 
2000 lines for which X$() jg dimen­
ioned in all programs, then dimen­

sion the X$() arrays in both programs 
t a larger size. A dimensioned size 
o[ 2000 "lines" is probably more than 
adequate for a file that fits into 25 to 
351< bytes of available memory. Ji the 
file is too large to fit into the memory 
available, you will receive an OUT OF 
MEMORY message on the sending 
machine, and some major modifica ­
tion of both programs may be 
needed. Alternatively, you could 
break the file into smaller segments, 
tran mit the segments separately, 
then rejoin them. 

Listing 1: Tile Apple lo IBM sender program. 

10 0 REM APTOIBM S NDlNG PROGRAM FOR APPLE ~ LISTING •t 
11 REM BV ROBERT JONES AUGUST 3 , 1983 

12 

130 HOM 

t4 r• 

1SO REl1 SOME DEF! N 11 IONS 

lb DIM X512000> 

17 SLOT = 5: REM SERIAL PORT SLOT 

!BO D• • CJ.IR$ !41 

191) EFfo "" •J("l(" 

2l'lt.> 0 ; I 

210 ; 
:20 : 

2 3 0 L! = 768: REH LINE INPUT ROUTINE 

2 40 FOR I ~ 768 TO 812: READ X: POl<E l,X: NEXT l 

25 0 
26 0 REM GET NAME FROM IBM 

::'70 GOSUS 800 

280 PRINT D$;" INf " ;St.OT: INPUT FAS: PRINT OS;" TNfO" 

290 PRJNT 

~~O IF FAS % " " THEN 760 


\ 0 
_o REM READ APPLE FILE FROM DIS 


330 PRINT D$; "0PEN "1FAS 

3 40 PRINT D•; " REAO " !FA• 

350 ONERR GOTO 380 

3 6 0 I ~ 0 

370 I = 1 +OE: CALL LJ,)($1 1 ): GOTO 370 

3'80 PRINT Os; "CLOSE" : POKE 2 16,0:ER = PEEK 1222) 

390 

4 0 IF PEEK ( 222) = 5 THEN 490: REM ENO OF FILE FOUND 

41 0 

420 REH ERROR REPORT 

430 PRINT os; ..PR*";SLOT: PRINT '"ERROR'": PRINT OSI ''PRIO" 

440 IF ER= 107 THEN PRINT "O•U JS TOO SHAL FQR FILE- ·' 

45 JF ER = 77 THEN PRINT "F ILE TOO LARGE FOR AVAILABLE MEl10RY." 

460 IF ERR ~ 176 THEN ONERR GOTO 3Bo: GOTO 370: REM LINE TOO LONG 

470 GOTO 770 

48 : 

490 N = l - 1 

::100 

S ! O REM N( I MEANS JL£ NOT FOUN0­
~20 I F N - 0 THEN 540 

5"30 PR I NT 0$; " PRll ";SLOT : PRINT " NF" : PRINT os; "PRllO" : GOTO 270: REl'1 NF 

~40 : 

'550 REM SEND FILE TO JBM 

.,60 F'RINT Os ; "PRll " I Sl.OT 

":ilO PRJNT "FOUND " 

58u AC: = 0 

59(1 FOR I = I TD N 

6 0 PRIN T XS(J ) 

b 10 AC " AC + LEN ( X5 ( I I ) : REM APPLE CHECKSUM 

620 NEXT I 

6 0 : 

b4b REH SEND END OF FILE FLAG TO IBM 

650 PRINT EFS 

bbO : 
670 REl1 S£NO CHEC SUM ROM APPL 

680 PRINT AC 

690 PRINT DS; "PRIO" 

1 0 

1 10 PRINT : PRINT " WAITTNG FOR ANSWER FROl'I IBM••• 

720 PR INT Dtq "!NI" I SLOT: INPlJT ANSS! PR.INT Os;" .IN•O" 

no IF ANS• "' "MORE" THEN 270 
740 
750 REM F INISH UP 

76 PRINT : PRINT "NORMAL t:OMPLETtON. " 

770 END 
78 

19 REM SUBROUT 1NE FOR HEADING 

900 HOM : HTAS 10: PRINT "APPLE TO IBM SENDING PROGRAM " : PRINT 

810 PRINT " WAlTING FDR FILE NAME FROM IBM •••• PR?NT 

920 REfURN 

B::SO 

840 REM LINE INPUT AT 768 - 812 (CALL 7 68, ANV•I 

950 DATA 32,J90, 222,32,227,223 ,l62 , 0 , 32,l l7, 2:s>5, l 34,2:s3,32,:57,21::S,165 

8b0 DATA 25"3, 32,82 , 229 , 162,0, 160,2,32, 226, 229, 160,0, J65,25::S, 145 

970 DATA 131, 200, to!.5, l J J 1 145, J::S1, 200, !b:S, I 12, 145, l::Sl, 96 


The FILE NOT FOUND, SUB­ IBM-to-Apple Example 
SCRIPT OUT OF RANGE, and OUT To send a file from an IBM PC to 
OF MEMORY errors are the only an Apple, see listings 3 and 4. Listing 
major problems 1 have ncountered 3 is the IBMTOAP sending program. 
in the six months I have been using Listing 4 is the IBMlDAP receiving 
these programs. However, [ am sure program. Run (first) the sending pro­
that other errors could be en ­ gram on the IBM PC; then run the 
countered-there is always at least receiving program on the Apple. The 
one more bug. operation is analogous to that of 

Text continued 011 page 338 
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CALL TOLL FREE 1•800•528•1054 

QUADRAM 

Ouadlink ... $449 

Ouodbolrd 6'11 . S249 

Ou11dboi1rd 2'56K .$389 

Cltladboord II fl" K .5249 

Ouodboard It 2561< . .. 5389 

MCJOfo.ter (MEHi) 1511 .5129 

Ml<:re>1azer(ME32)32K ...•. .5149 

Mlcrotuor (MSS16) 16K .5149 

Mlc1otazor (MSS31!\ 3211 ..$179 


PRINT RS 
C-lloh 

F· 10-Pa,atrol or SOn1i . . . ...•.. _5935 

55 CPS Serl:at or Pa!allel .... 51319 

8510 Parollol(P•OWtlle<) 5339 

8510SP{Pfowri1er Sl'l .. $559 


Computer International 
O.,sywntor 2000 wl48K ..• 5999 

Comrex 
ADDSCR-2 	 5449 

A-1 Grean . Data south 
A~2 G~Qen . 

0$100 . .51155 Viewpoint 60 
Diablo 	 Altos 

620 	 .. $850 Srnillr1 II 
630API .51899 Hazeltine630ECSllBM S207CI 

$-11 5559 
 E1priil I 

E$prU ll 
E•D~lltl • 

P-11 	 5559 
lnforunner Qume

RIUtm11n .. $329 

SPECIAL OF THE MONTH 

SANYO*EPSON SYSTEMS 


DUAL DRIVE s1495 
SYSTEM · 
SANYO MBC-555 • SANYO CRT-36 
HI-RES GREEN MONITOR 
EPSON RX-80 WordStar • GalcStar 
• Mailmerge • lnfoStar • Spell Star 
• Easywriter•MS·DOS•Sanyo Basic 

Above with Sanyo CRT-70 
Color Monitor $1939 

Amdek 

SINGLE DRIVE
SYSTEM S 1175 
SANYO MBC-550 • SANYO 
CRT-36 Hl·RES GREEN 
MONITOR • EPSON RX-80 
WordStar•CalcStar• Easywriter 
• MS-DOS • Sanyo Basic 

Above with Sanyo CRT-70 
Color Monitor $1629 

Altos 
5480 YldeoJOO ...... 5130 Series 5·00-2 .... ..........51949 
5490 'rodoo300A .$145 o.aQ.10 W/MPM . .$3525 
5619 310A 5160 5-86-tO .............. . Call 

Color I ... 5270 Columbia . Call 
Colot I Plus . .. 5275Ca ll 	 Corona . CallBMC Eagle
12"' Gro"" ....... SSS
5485 	 PC-E ... ......... 51775
13NCOlor .. s210 .$540 	 PC-1 . 52845 

,5735 Princeton Graphic PC-2 •.. 53075 
'1X·t2 5499 PC·)(L 	 .$3955 

1820 .. .53955 
QVT 102 Green .. 5535 Taxan 1630 ..•. $5825IDS OVT 102 Amber . ... $550 l2.. Amber .$125 1640 . . .57225 

M1cropr""1 •OO _ . 5480 QVT 100 Green 5840 Hyperion
Pri.sm 13"2 .. $1310 01/T 103 Ambot .S850 Zenith 

Pnsm 132Cotor .$11500 12" Gr(M!n Screen .. $95 
 $inglo Om11 S)St m • • . .. .. • • .. , $2325Televideo 

12 '' ,A.mbe.. Scr&On 5120 Oual O•i•• Sy01om . . .. 52665Juki 910+ . 5539 NECij100 	 Call 9 .. .. 5539 
PC-820 1ACPIJ ..Epson 92• .5669 DI KDRIV s 	 5589 

925 $689 PC-8206A :l2K RAm . 5289 
AJlmodelS . .can 950 5889 Rana PC-8:l21A Thermal Pr'~nlet 5129 

5969 PC-828 1A Rocordor . 589NEC 970 	 Ellle \ .$245 
PVS201 A-90 Battery Pod< , , . 515 

PC-B023A . ..5385 Wyse 	 Elllo2 ... .S380 
.5589 	 Ell103 ... S490 Northstar

PC-802~ 	 W)Se SO .. 5489 
3510 51365 Wyso 100 5680 COn1rolLer (w/ Drwe onl!f) ...575 Ad""nlaile . • • . • , . , .$2180 
3550 .51710 1000(For Atari) ... $269 Ad"""tage w/5 MB . . . • . S334CI

Wyse300 51020 Advontago w/1SMl!I .. . .. $4315 
:1() 10 .. 5785 
1710 51900 	 TRAKVisual 

1'1-1 	 ' ..$199 Pied Piper System 
201S 	 5785 Vlwal 50 Green 5619 

ATO·i .. 5375 
:1()50 .5910 Visun.155 Green S709 	 Commun;c-.aror I Ponable, Z-M. 64K Flam, FuU sized 

ri:ovboiJ1d, Slimline !5,!( Dts~ Oii~e wi•h 1M BYIO olOki data 	 Zenith 
st01age. Monl1or ou1ou1. -oe1 WOr4. Potfee1 C..IC. 

821\ .. Call Porrnc• Sg•llar:. Perfect Flier. CPM. 90-daY' naiHo~z.29 S629 DI KETTES 
113A Call wllde warrant¥, BMC Graen Monitor, Tiii & Swi velMaxell64P Call ODEMS 	 St1nd.CO..rylngC..o 5919 
845 . Call MD-1 (Oly. 100) ... 5230 

~ Call Hayes Scotch Sanyo 

Ill Call MBC650Sysl..,, .. , ..... 51175 
?350P Call S..,,rtmo<Jem . 5199 74• -0(0!'>'. 100) .5200 MBC·S55 SY$1am ..... .. . . . .. 51 495

Sr11artmod6m 1200 . $4815 
2••0P Call SmBrtmodem 12'008 , .. 5430 Elephant Televideo Systems 

Olivetti Mlcromoclem 110 ••. 5235 SIS S/ 0 (Oty. 100) , .. 5155 802H .....................54210 
PAA.XIS 41 (w/lft<er1oce) . 5539 803 ... .. ................ 51795 
20001NKJET 5319 1600 . ... . ..... ·•·•·· .•$2150 

806/ 20 . . .......54775
Panasonic 800A(user01oti011) . 5999 
1090 5299 Telel>Oll . • . .. • . . . . . .Call 

Qume 
l 1/ 40w/lntertace .. . 51369 

11 / 55wJ~nterlace 51569 Order line: 1-800-528-1054 


P13~ S&.nal °'Parallel .51445 
Translar 

\20f' s449 iii Store Hours: Tue-Fri 10-5:30 Saturday 9-1 

1205 5 4 8 9
. · ________..;.._;_er L_i______:_Mon_-F;_r..;.i_0_• Ord __ ne Hours ~_ 1..;. -lJOl' 55878099130S 	 Pr1ces reflect 3% to 5'11 ca5h discounl. Prooucl shipped in factory cartons with manufacturer's warranty. Please add 
1'0S 5 1H9 $8.00 per order for shipping. Pricos & avadabilily sub1ect lo cnange wilhoul notice. Sena c:;ishier's check or 
T31' 5 - 9 money order...all 01ner check.$ w111 C!e1ay sh1pp1ng iwo weeks. 

Sliver Reed 
EXP$SOP 
EXP$SOS 
EXPSOO . 

Star Micronics 
Gommi·10X 
Gem1Al•15X 
OoJta 10 .. 

Tally 
MT 160l w/T:rO(:l.01"$ .• 
MT 1BOl'lfolfTrKI01'5 ., 
Spirit 60 

Toshiba 

.. 5579 
5610 
S389 

. .. Call 
.Call 

.. Call 

... Call 
.. ....Call 
..... .ca11 

Order Processing & Other Information: 602-954-6109 

2222 E. Indian School Rd• 
Phoenix, Arizona 85016 

5.;..:..;.3..;.0_S;;..;a;_t.;..u..;.rd;_a;.:y..;.9;_-..;.1____==- ­



Circle 46 on Inquiry card. 

Listing 2: Tlze Apple to IBM receiver program. 

LOO REM APTCIBM RECEIVING PROGRAM FOR 1811 -- LlSTINB 112 
110 REM BY ROBERT JONES AUGUST 3 , 1983 
12() 

130 REM SOME DEF IN I Tl ONS 

L40 DIM XS!20001 

150 EFS "XX": REM END- OF - FILE FLAG 

JoO ONE • l 

170 

180 WIDTH 40 

190 ON ERROR GOTO 710 

200 OPEN "COM!: 4800, E, 7, I" AS Ml : REM SERIAi.. PORT 

210 

Z20 CLS : LOCATE I, 7: PRINT " APPLE TO IBM TRANSFER PROGRAN": PRINT: PRINT 

230 PRINT "BE SURE THAT THE APPLE PROGRAM" 

240 PRINT " IS RUNNING BEFORE VDU CONTINUE!": PRINT 

250 INPUT "APPLE FILE NAME " ;FAS 

2o0 IF FAS • ..., THEN PRINT 111,FM : GOTO 660 

270 INPUT "1 911 FILE NAME "IFIS 

2 80 PRINT 

290 IF FIS • "" THEN FIS = FA$ 

300 

310 PRINT 11,FAS: RIOM TELL APPLE THE FILE TO FIND 

320 FOR J = I TO 7SO:NEXT J 

~O INPUT IL, NFS: REM SEE IF APPLE HAS FOUND IT 

3 40 IF NFS• "NF" THEN PAINT "FILE NOT FOUNO ••. REENTER NAME": GOTO 250 

350 IF NFS " "FOUND" THEN GOTO 390 

3 60 GOT O b60: REM ANY OTHER RESPONSE FROM APPLE 

370 

380 REM READ FILE FROH APPLE 

390 PRINT: PR1"'1" " READING FILE FRQl'1 APPLE ••• ":PRINT 

400 I m 0: REM INITIALIZE COUNTER 

41 0 I = I + ONE: LINE INPUT llONE, Udl> : IF XS <I> <> EFS THEN 410 

420 INPUT • ONE, AC: REM APPLE 'S CHECKSUM 

430 N ~ I - I: REM DROP THE ENO-OF-FILE SIGNAL FROM THE LIST 

440 

450 REM COMPUTE LENGTH FOR CHECKSUM COMPARISON 

460 PRINT "NUMBER OF LI NES : "IN 

470 PRI NT 

480 PR INT " APPLE LEN6TH:",AC 

490 PRINT " IBM LEN6TH • , 

500 IC • 0 : FOR I= L TON: IC = Jc+ LENIXS(J)); NEXT 

510 PRINT JC 

520 IF IC= AC THEN 5b0: REM IF CHECKSUMS MATCH 

530 INPUT "CHECKSUM ERROR, CONTINUE? '' ICNS! IF CNS <"Y" THEN 650 

540 

550 REM SAVE FILE TO 1.9.M. DISK 

560 OPEN F l$ FOR OUTPUT AS •2 

570 FOR I = 1 TO N: PRINT 112, XS<!) : NEXT I: CLOSE •2 

500 

590 REH ANOTHER FILE? 

bOO PRINT: PRINT "DO VOU WANT ANOTHER FILE " ; : INPUT ANS$ 

610 IF ANSS < "Y" THEN GOTO 650 

620 PR INT Ill, "HORE": GOTO 2 20 
630 
640 REM FIN ISH UP 
650 PR INT Ill, " NO" 
660 CLOSE NI 
670 PRINT : PRINT "NORMAL COMPLETION" 
oBO ENO 
090 
700 REM ERROR HANDLER 
710 IF ERR • 24 THEN RESUME: REM AVOID TIMEOUT 
720 PRINT "STOPPED BV ERROR NUMllER"l ERR; " IN LI NE ";ERL 
730 CLOSE Ill 
740 STOP 

Listing 3: The IBM to Apple sender program. 

l 00 REM lBMTOAP SENDING PROGRAM FOR 101'1 -- LISTING - 3 
110 REM BY Robert Jones AUGUST 3 ,1983 
120 
130 REM SOME DEFINITIONS 
140 DIM XS<2000> 
150 EF ll' • "X~": REM ENO OF FILE FLAG 
L60 OLY • 5 00: SHOLY • SO : REM DELAY BETWEE:N LINES ANO AFTER 40 CHARS. 
170 ONE = I 
LBO 
190 WIDTH 40 : GOSUB 760 
200 ON ERROR GOTO BOO 
210 OPEN "COH1:4000,E,7, l" AS lll: REH SER IAL PORT 
220 
23 0 REM GET FILE NAM FROM APPLE 
240 INPUT 111,F!S 
250 IF FIS = "" THEN GOTO 600 
2b0 OPEN FIS FOR INPUT AS 112 
270 
200 REM SEND FILE TO APPLE 
290 PRINT Ml, "FOUND" 
300 
3 10 REH READ FILE FROM !. B. M. DISK 

Listing 3 amtimud 011 page 336 
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HIGH PERFORMANCE
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NOW AVAILABLE IN ATHREE~SPEED 


SF'EEl) S T YLE 
INTRODUCING THE NEW DS 220 MULTI-MODE MATRIX PRINTER 


First there was the Datasouth 
05180_ The original high-perform­
ance printer.The printer that raised 
the standards of on-the-job perform­
ance to new heights. A tough act 
to follow. 

And now, following in the same 
tradition, is the new Datasouth 
DS220. State-of-the-art performance, 
taken to higher levels. In a new 
3-speed multimode form. Ready to 
run data. near letter quality and 
graphics output- in a single printer. 

At data speed, the Datasouth 
DS220 leaves competitors in the dust. 
By using high speed tabbing to zip 
over blank spaces and true logic 
seeking to print the next available 

character. the Datasouth 05220 
charges through printed copy 
at speeds riva ling more expensive 
line printers. 

At 40 CPS NLQ speed, the Data­
south DS220 creates near letter quality 
output with the kind of class that 
might make you wonder if it was pro­
duced by adaisy wheel printer.With 
its fine tuned 18 x48 dot matrix, 
multiple fonts are produced 
with the precise clarity required for 
word processing applications. 

And for graphics, the Datasouth 
DS220 adds high performance style to 
popular microcomputer applications 
programs through high resolution dot 

addressable output. Sharp new 
details emerge from business charts 
and graphs, and engineering 
drawings. 

And those are just its printing 
capabilfties. tts fully instrumented 
dashboard allows push button pro­
gramming of up to fifty features for 
forms control, communications and 
print style selection. 

Best of all, the Datasouth DS220 
costs much less than you might ex­
pect for a high performance three 
speed.Go to your nearest showroom 
and run a Datasouth DS220through 
the gears. See how little it costs to 
own three high performance printers 
in one high performance package 

data®@GDlilru : 

AVAILABLE NATIONWIDE Datasouth Computer Corporation 
Box 240947 ·Charlotte. NC 28224THROUGH OUR NETWORK OF 
704/523-8500 ·Telex 6843018 DASOU UWSALES AND SERV1CE DISTRIBUTORS 
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Circle 3 oo Inquiry card. 

Llsting 3 co11ti1111ed:FREE 
SHIPPING 

MAIL ORDER ONLY 
CALL FREE 

1-800-841-2748 

COMPUTERS 

AlTOS 580·10 ..• .• . . .....$2945 
ALTOS 586·10 ....•... . •.. $4600 
ATARI .... .. ....•... . . SCALL 
APPLE LOOK·A·LIKE ....•.. SCALL 
PIED /PI ER (PORTABLE) ..•.. SCALL 
SANYO 550-555 . . . . . . • . SCA LL 

TELEVIDEO 
803 .....$1769 1603 •. . .. $2019 
PORTABLE . . . . . . . . . ..• SCALL 

NORTHSTAR 
ADVANTAGE . .. .... . .. .. $2150' 

PRINTERS 

BROTHER HRI • ........ . •. .$699 
DAISYWRITER 48K ...•... .. .$975 
DATASOUTH 180 ..•.. .• ... $1 095 
GEMNI 10X .. . . .. ........ .$280 
JUKI ....•.......... ... .$499 
OKIDATA .... fall models) ... SCALL 

CITOH 
8510 . . •. .$345 1550 . . •. .$599 
F10-40C PS$1050 F10Ei5 ... $1399 

DIAB LO 
620 ..... .$860 630 •.•... $1699 

NEC 
3550 . . .. $1699 8025 . .••..$659 
7710 ... .$1849 2030 .•....$799 

TERMINALS 

ALTOS II . . . . .• $759 
TE LEVIDEO 914 . . . . . . . . . . . $540 
TELEVIDEO 924 ....••......S670 
TELEVIDEO 950 . •...•..... .$869 
TELE VIDEO 970 . . . . . . . .. ...S975 

MONITORS 

AMDEK 300G... ... . . .. . . ..$130 
AMDEK 300A......• • ......$145 
AMDEK COLOR I+ . . ..$275 
AMDEK COLOR II+ . . . . .$429 
B.M.C. GREEN . . • . . . . . . . . . $85 
B.M.C. COLOR ......... . .. . S230 

DISK DRIVES 

MICRO SCI A2 . . . • . • . . . . .S229 
RANA 1000 . . . . . . . . . . . .S375 
RANA ELITE I . . . . • . . . . .$255 
ATARI 1050 .. . .... . ... .. .$365 

MODEMS 

HAYS SMART MODEM . . .. . ...$199 
SMARTMODEM 1200 . ...•....$485 
SMARTMODEM 1200 B . ... , ...$429 
M ICROMODEM I I E .. .. . .....$240 
U.S. ROBOTICS PASSWORD .. ...$349 
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320 1 - 0 
3 30 lF EOFC2) THEN 3~0 
3 40 I • I •ONE : LINE INPUT ll2, X&CII: GO TO 330 
350 CLOSE ll2 
360 N "' I 
3 70 : 
3 80 REH SEND F I LE TO APPLE 
3 90 PRINT 
400 PRINT '"SENDING";N~ "LI NES TO APPLE , • 
410 CL " CSRLIN 
4 20 IC = 0 
4 30 : 
440 FOR I = I TO N 
4 50 LOCATE CL + I , I: PRINT "Ll NE BEING SENT:"; I: RE.tj LINE COUNT TO St:REEN 
460 L = LEN!X$l lll: IC • IC L : REP'! StJt1 NO. OF CHARACTERS 
470 FOR J • 1 TD CLY : NEXT J: REM DELAY BETWEEN LINES 
480 FOR ' = I TO L STEP 40: REM 40 CHARACTERS AT A BURST MAXI Ml.Jl'1 
490 F'OR J • I TO SHDLY: NEXT J: R81 DELAY BEFORE EVERY 40 CHAR. BURST 
500 PRINT Ill, MIO$IXSCl>, K,40li 
5 10 NEXT 
520 PRINT "1,: REM CARRIAGE RETURN TO END LINE 
~O NEXT l 
::i40 : 
550 REM SEND END OF F ILE F'LAG 
560 FOR J ~ l TO DLY: NEXT J 
~70 PRI NT 11 11 ")()(' " 

5 80 : 
590 REM SEND CHEC SUM TO APPLE 
600 FOR J ~ I TO DLY:NEXT J 
610 PR!r.IT lll 1 IC 
6 20 : 
630 REM ANOTHER FILE 
640 INl'UT Ill, HORES 
6:00 IF HORES < "Y" THEN GOTO 690 

660 GOSUB 7 60 : GOTO 2 40 : REM GET NEXT FILE NAHE 

670 

690 PRINT : PRINT " NORHAL C011PLETJON" : PRINT 

690 

700 RE H FIN I SH UP 

71 0 CLOSE Ill 

720 ON ERROR GOTO 0: REI'! TURN THE ERROR TRAPPING OFF 

730 END 

740 : 

750 R -H SUBROUT INE FOR HEADING 

7 60 CLS: LOCATE 1,1 :; : PRINT " IBM TO APPLE " PRINT: PRJNT 

770 PR IN T "WAI T ING FOR FILE NAME FROM APPLE 

78 0 RETURN 

790 : 

8 00 REM ERROR HANDLER 

91 IF ERR = "24 THEN RESUME EM TIME-OUT ON C°'11: 

820 IF ERR = 53 THEN PFU NT Ill, "NF' " : RESUM.E 2 40 : REl'I FILE NOT FOUND 

BJ 

8 4•:. E OTHER ERRflRS 

850 PRI NT " ERROR ";ERR:" lN LINE " ;ERL 

Bb• R INT U, "ER OR ••:ERR ! REI'! LET APPLE NOW 

87•' GOTO 710 


Listing 4: The IBM to Apple receiver program. 

100 REM leMTOAP APPLE RECE I VING PROGRAM ~ LISTING 14 
11 0 RE.11 BY ROBERT JONES AUGUST 3, 1983 
120 
I ::SO REM SOME DEF IN IT IONS 
140 DIM XSl 2000) 
15 0 SLOT • 5 : REH SER fAL PORT 5 OT 
160 0$ • CHR• C41 
J7 CI Ef• = "XX" : REM END-FILE FLAG 
lBl OE = l 
190 
:ZOO LI = 768: R£M LINE I N UT ROUTINE 
210 FOR I ~ 768 TO 812: READ X: POKE l,X: NEXT I 
2 20 
230 HOM'E : PRINT "IBM TO APPL£ RECEIVING PROGRAM": PRINT 
2 40 
:CSO REH SEND Ftl.E N~E TO t.S.M. 
260 PRINT "NAME 0 1.S.H. F ILE ) " ; 
270 CALL Ll,F IS 
280 IF FIS • "" THE"N 330 
290 PRINT "APPLE FILE NAME " 1 
300 CALL LI.FAS 
3 10 I F FAS ~ "" THEN FA& = Fl& 
320 PRINT 
no PRINT D•; "PRll";SLOT: PRINT FU 
3 40 JF 1'!$ • " " THEN PRINT F ts: PRINT Dt; "PR•O ": GOTO 790 
350 PR INT OS; "PRll O" 
JM 
J 70 REH GET RESPONSE FROM lBH 
380 PfHNT D•; " tN• " ;SLOT 
390 INPUT ER$: IF ERS • " FOUND" THEN 470 
400 PRINT OS;"IN•O" 
410 PRINT 
420 IF ERS ,. "NF " THEN PRI NT "FILE NOT FOUND.": GOTO 260 
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YOU NEED MORE THAN 


MAIL ORDER PRICES 

MICROCHARGE 

MICROHOUSE wi ll finance 
your purchases. Buy your com­
puters, peripherals, or soft· 
ware now-and PAY LATER. 

SALESMAN 
Don'I be shocked when you 
call and hear a friend ly voice. 
Our salesmen enjoy working 
with you. They also answer 
compatibility and in formation 
requests. 

MICROLINE 
The first dedicated computer 
shopping center. Use your mo· 
dem to look at descriptions, 
prices, order or see what 's 
available. 

(21 5) 868-1230 

CORPORATE PLAN 
Volume purchasers need 
SPECIAL ATIENTION. We of· 
fer research , technica l support, 
and special pricing. Call for 
your account representative. 

~-----'I\
\..___~~~~~~~~~~--

TECHNICAL SUPPORT 
We support all producls we 
sell. During our-4 years we have 
developed one or lhe best 
staffs in the industry . 

(215)868-4133. 
I• 

~1
i,-~~~~~~~~~4-\ 

'"---~~~~~~~~~-

PAYMENT 
Talk about f lexible. We accept 
VISA, MasterCard, American 
Express, cash, COD's and pur­
chase orders. And, of course 
MICROCHARGE. 

SELECTION 
We have one of the largest 
se leclions In the industry. We 
carry peripherals, software, 
and supplies for a ll major 
compulers. 

\ 


INSTANT SOFTWARE 
We can immediately send in­
slock software to you over lhe 
phone. 

\ ' ­

FORMAT CONVERSION 
We have the capability to copy 
files and programs between 
many of the mos t popular com­
puters. 

\ 


'\ 


LANGUAGES 

FORTRAN .. . . .. ....... . . . $289 
C Compiler .. , . . . , . . ... . .. . . 329 
BASl.C Compiler . .. . . ... . ... 285 
BASIC lnlerpreter . .. . ...... . 249 
COBOL. ........ . .......... 539 
muLISP/muSTAR . ..... ..... 144 
muMATH/muSIMP ........ . . 189 
PASCAL . . . .. . .. .. . ... .. . .. 249 
CBASIC .................... 95 
CBASIC Compiler ... .....•.. 329 
PU-80 .. ................... 489 
DR·LOGO........ . . ... . . .. .. 89 
Access Manager ...... . . . ... 199 
Display Manager ......... .. . 269 

DATA/GRAPHICS 

PFS: File ............ . . . . . . $95 

PFS: Report . ............... . 79 

PFS: Graph . ............. . .. 95 

dBase II . ..............• . .. 429 

Visifile .................... 179 

Quickcode .......... . ..•... 179 

lnfostar ................... 279 


FINANCIAL 

Home Acct. .. . ........... . • $94 

Vislcalc ................... 164 

Vlsilrend/Plot .............. 199 

TR Solver! ................. 205 


MISCELLANEOUS 

Crosstalk ....... . ... . ..... $109 

Word &Mouse..... ... . ... . . 339 

Norton Utilities ........ . .. . .. 59 

Password 1200 ....... ... ... 379 

Apple Cat II .... .. . . '. ... .. . . 279 

D-Cat Modem .. . . .. .. . ..... 159 

Maxell MD-1 ........ .. ... .. . . 29 

Maxell MD-2 .. ... . . .... . .. .. . 40 

Quadboard64K . . . . ... ... .. . 279 

CCS 132 col for IBM . ... .. ... 599 

Visiword ............... .... 259 

CDEX Training .. ... ....... . . . 59 

BMC 12" green . . ........ .. . . 89 

Cables . .. . .. . ..... . ..... . . Call 


52~-~~11 MICRDHDUSE 

215. 868. 8219 

BOX 499, DEPT. 100 

BETHLEHEM, PA 18016 Prices subject to change without notice 
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listing 4 contimied: 

43 0 F'R!NT "CHECK l91"1 FOR ERROR MESSAGE. " 
4'10 S TOP 
450 : 
460 REH REAO F ILE INTO U () UNTIL END FLAG 
4 70 PRINT 
480 l = 0 
490 I = l •· OE: C:AU.. Ll,XSUI: IF U.11) < > EFS THEN 490 
SOO fNPUT IC: REM CHl!.CKSUH FROM IBH 
51 0 PRINT D•;"!NllO" 
520 N ~ 1 - 1: REM ELIHINAfE E'ND OF FILE FLAG 
:')30 PRINT 
~40 ; 
~::JO AC = 0 
5 6(1 REl1 COMPUTE NUMBER OF CHARllCTERS RECEIVED 
510 FOR l • 1 TO N:AC • AC+ LEN <XS(lll: NEXT l 
SBO PRINT "IBH CHECl(SUH = "I IC 

5 9 0 PR I NT " APPLE CHECKSUM • " ; AC 

600 PRINT 

olO IF re - AC THEN MIO 

b 20 
6 3 0 PR l ll!T " Cl-tEC:KSUMS DO NOT l1ATC~. " 

640 INPUT " CONTINUE ANVWAY 'i' ' ';CA$ 

6 5 0 IF CA• ~ > " V" Tl-IE:N 670 

660 PRINT : GOTO 720 

670 REM SAVE FlLE TO APPLE DISK 

690 PRINT os; " OPEN " ;FAS 

6'10 PRINT OS; "WRlTE " ;FAIJ 

7 00 FOR l = 1 TO N: PRINT )(t (JI: NEXT l 

7 10 PRINT D•• "CLOSE'' 

7 20 PRINT " ANOTHER FILE • ; 

n o INPUt ANSS 
740 PRINT os; "PR#";SLOT: PRINT ANSS: PRINT OS; "PRllO" 

750 I ANSS ~ > " 'I' " THEN :230 

760 

770 PRINT 

7 8 0 PfUNT '' NORMAL COMPLETION" 

7 9 0 END 

EIOO 

BI O REl"I LlNE INPUT AT 768 - 91 2 (CALL 768, ANV•1 

8 20 DATA 3 2,190, 222,32,227, 223, 162 ,0, 3 2,117, 25"3,1 3 4, 25"3,32 ,57, 2 13, 165 

B3Q DATA 2::13 , 32, El2-. 228, 162, 0 , 160 ,2, 3 2 , 226, 229, 160 ,Q, 165, 2:s:J'., 14:5 

84P DATA 13 1, 200, 165,111,145,131,200, 165,112,145,131,96 


Ta t ro 11ti1111~d fro111 page 332: 


sending files in the opposite direction name the text file for your Applesoft 

(outlined previously) except that the program. 

transmission time is about one-third 

as fa.st because of the delays Apple­ 0 0$ = CHR$(4) : lNPUT 

soft needs to process each string "TEXTFILE NAME ]";F$: 

before receiving the next one. Ln fact, POKE 33,33: PRINT D$;"0PEN"; 

if a line contains more than 40 char­ F$:PRfNT 0$; ''WRITE";F$: 

acters, a slight delay is needed while UST 1 - :PRINT D$;"CLOSE" : 

the Apple's cursor returns to the left POKE 3~,40 : END 

side of its 40-column screen. Delay 

loops (e.g., FORJ = 11D DLY: NEXT Similarly, an IBM PC BASIC pro­

J) are inserted in the appropriate gram can be saved with the "N' op­

places in the IBM sending pro~. tion so that it is stored in ASCII for­


1have tried to keep these programs mat instead of the tokenized form, 
short and straightforward so that you e.g., use SAVE "MYFJLE'~A. 
can easily tailor them to your own 2. lf you are transmitting the Visi­
needs. Presumably, similar programs calc file from the Apple to the IBM 
could be written to transmit files be­ PC, the direction indicator needed for 
n1-Y?en different microcomputers with the Apple n Plus version of Visicalc 
similar serial connections. will cause a problem (i.e. 1 horizontal 

or vertical movement on the arrow 
Notes on Using the Programs keys). This information is stored near 

1. Sending an Applesoft program the end of the Vi icalc file as either 
to the IBM PC requires that the pro­ "/X!" or "IX- ". It must be deleted 
gram first be converted into a text file. before you attempt to load it into the 
The following is a one-line routine, IBM version of Visicalc. Failure to 
entered as line number 0 (zero), to delete this command could cause a 
save the Applesoft program in mem­ loss of data in the cell in which the 
ory as a text file suitable for trans­ cmsor is positioned when the file is 
mitting to the IBM PC. Type it in, loaded by IBM PC Visi ale. 
then type RUN. You will be asked to 3 To transfer a random-access file, 

338 f-cbnsary 19£14 «l BYl'E E'ubl[e,Hons 1(1 . 

I suggest first converting the data in 
the random-access file to a sequen­
tial file, transmitting the sequential 
file, then converting the data back in­
to random-access form. 

4. The monitor routine used by the 
Apple II Plus converts lowercase let­
ters to uppercase letters. This conver­
sion presents a problem if maintain­
ing lowercase is desired. One way 
around this is to write your own in­
put routine in machine language. A 
simpler way, if you have a language 
card, is to move the monitor (and 
Appleso.ft) to the RAM (random­
access read/write memory) c:ard, 
eliminate the conversion switching, 
then i-un the program. On an Apple 
U Plus with a 16K-byte RAM card in 
slot 0, these changes are accom­
plished as follows: 

CALL -151 	to enter the 

monitor 


C081 C081 	 read ROM (read ­
only memory) and 
write to RAM 

DOOO[OOOO. 
FFFFM 	 copy Applesoft 

and monitor to 
RAM card 

C083 C083 	 select the RAM 
card 

FD82: EA 
EA delete the lower­

case onversion 
3DOG warmstart DOS 

Users who are familiar with EXEC 
files may want to create one with 
tbese commands in it. If you press 
Reset on the Apple, then ROM Ap­
plesoft (with the lowercase to upper­
case conversion reinstall.ed) again 
takes over. To return to the modified 
RAM morutor, just type PRINT PEEK 
( - 16256). 

5. Interested persons may want to 
add routines to handle other erro rs 
or long files . A large file, for example, 
could be read and transmitted in 
blocks of 1000 lines, with appropriate 
delays for loading and saving to disk 
between blocks . 

6. More memory for holding a fil e 
can be obtained on the Apple by 
using one of the DOS moving pro­
grams to reJocate DOS to the RAM 
card (as long as you are not using the 

http:reinstall.ed
http:Appleso.ft


Want tohook IBM? 

'Thrminals. Personal Computers. 

ASCII devices. Hook them all into the 
IBM world with the new AVATAR™ 
PAlOOO Protocol Converter. 

The PAlOOO provides low-cost 
IBM 3278/2 terminal emulation and 
coaxial connection to an IBM 3274/
3276 cluster· controller. Then, a single 
keystroke switches you back into the 
asynchronous world through an auxil­
iary RS-232-C port to access other 
computer systems, public information 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu­

rations, screen management and local 
or remote print functions. And, you can 
hook the PAlOOO to a modem for 
remote dial-in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At :j>995, getting 
hooked has never been so affordable. 
For more information on our AVATAR 
PAlOOO Protocol Converter, contact 
Avatar Technologies Inc. 
99 South Street 
Hopkinton, MA 01748 
Or call us at 
(617) 435-6872. 

Making IBM smarter since 1983. 
IBM i.o • ~teJ'ed lradem&rk or International Busln-M.acblN!tl Corp. 
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age 
rears worked 
reHrament benelits o 
The U.S. Oopattmmnt o l labot has a lr11e 
booklet that will help vou answer 1nese 
questions and a 101 more, Send tor It tod~y . 

Wrllo: Pon1lon1, Con>umer lnform1Uon 
C•nter, Pueblo, Colarado 81009 

U.S. Department of L1bor 

Itll) Footh il ~ Blvd 
San I. m· Obt~P<J. CA 
'-l.141l 1 [In Cal c-dll 
11'0.'il '1-U· l\1:17 I 

....,BASF 
~I.~~) 
DISKETTES 

BASF Diskettes a t compe­
ti tive price. Call TOLL FREE 
(800) 235-4137 for prices and 
Informat ion. VIH and Master 
Card accepted. 

Circle 284 on lnqulr/ card. 

LC NETWORK 
LINE FILTER 

Model C-519-L1 EMl/RFI filter pro tects 
.aRaln$l high energy transients...vari.slor 
c lomps liigber voltages lo safo 
levels- ..Mnx Rating: 15 A, 125 VAC, 
1875 Watts cont!tiuoLIS duty.. ,$97,50. 

J. W . MILLER 
DIVISION/Bell Industries 

19070 Reyes Ave. , Rancho 
Dominguez, CA 9022 4 

(213) 537-5200 

CltQI& 255 on Inquiry card. 

mrn1cro­

l!§PROLOG 


The Fifth Cieneratton 
language for your IBM PC 

Mlcro-PROLOG, the llrst PROLOG System lor 

micrccompute1s, Is now available ror the 8068 

micros under PC OOSIMS DOS or CPIM86 as 

well as Z80 mk:ros under CP/Mi!O. 

PROLOG is !he Arli~cla l Intelligence langoaga 
chosen by Ja~sn as the com language 101 tlierr 
Fifth Generation computers. 
Mlcro-PAOLOO Is cu11enUy being use<! tor desK 
top exper1 systems lntetUgent databases. It Is a 
lolly tried and tested system. being lhe most 
developed and complete implementation ot 
PROLOG available lor mlciocomputers. 

Single computer llcense - OllS 275.00 

Logic Program.ming Associates Ltd. 
10 BurntWOOd Close, 
London SW18 3JU 
England. o ·874 0050124 hour&) 

""(JO "'' l'(N0G l.,lP4 U6 

Olrole 389 on lnqylry i:~rd. 

Daisy Wheel Printer 
~ 

• 12/H C?S 
• 10/ 12/15 Pltch 
• Parallel lntertai:e 

• Oyna~ OX-15 Daisy Wheel 13 cps SCALL 
• Sliver Reed EXP 550 Daisy Wheel .S595 
• BrntherHR-1 Datsy Wl1~116cps ...$64 5 
• Da tsvwrlter 2000 w/ 48K $1095 
• C. Uoh HO 41) cps ~ 11 95 
• Ourna Sprint 11Oaisy Whool 40 cps $1395 

MICRO MART 
8764 Co1np1e Dr., San Ole~ . CA 92123 
az is19) 26B-0169 • 

Clrcle 241 on lnqUI()' card. 

wabasti 

Flexible Diskettes 

6 Year Warranty- 100% Certified 

DELIVERED PRICES 
BU.LK 
SSSD!?Y~' . $1 Pal $11J!ti•OllrC•..:ll l~t4._J~~;lrt 

~·fn·UI 1n WJH!AI "'""' 
llWl•l,.!'llttQP:o;D.-•D•.il'or'lfll•.l• 

2Y.~' $)!,hSSOD 
BULK $1 ?aqh-.xwc­Dll1U9'Ll!Dt.1'51-•• 
~...._... .. rn1¥MJO(l .n11oi(i 

..,,••u t.O P'"' SllJ'i•to:• W/11\l•IJ!lltG 

BULK 
DSDD $zt!.,~~L.$2Ja~h 
'~"" ,,. ,,..t'l,.•ue•11t0 """"'·""~.._,MLttl•lwO..t"•ll 10 ,_ Sqtt ,~ 

Free snipp fng ff• contlnelltal IJSA CDl/ /or 
quanOfy di.!icOur1t& W,e aC"Ce(U mcne~ ordef.S. 

Cflfl/flnct cnnt:J<s, VISA nnrJAla<1orCard. P111g011ol 
c/lec~S' occopleq but toke two week• t o clear 

bank N.D. add 4 

Software ServlcesN 
1326 - 251n Sl S.. Sulla H 


Fargo, ND 56103 

1•800-634•2248 
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RAM card for the monitor modifica ­
tion mentioned in #4). A file as long 
as 35K bytes may be transmitted in 
this manner. Ordinarily, SOK bytes of 
memory are available to IBM PC 
BASIC with this program in memory 
if 96K bytes or more are installed in 
the IBM. So the Apple's memory size 
is th e limiting factor on the maximum 
file (or segment) size that can be 
transmitted. Remember that a 3SK­
byte Apple file shows up as a 142­
sector file on a catalog of an Apple 
disk. 

7. Although a bps rate of 4800 is 
used in the programs listed here, the 
Apple-to-IBM transfer could run at 
9600. The 4800 limit is imposed by 
the rate at which the Apple n can 
receive data using these programs. If 
the few minutes of speed gain £rom 
the Apple to the IBM is worth the 
time spent setting up the Apple serial 
card for the faster bps rate, then the 
IBM receiving program could use a 
9600 (instead of a 4800) bps rate in the 
OPEN statement. However, you 
would have to reset the Apple serial 
card to 4800 again if you were going 
to pass programs from the IBM to the 
App le. The constant switching of bps 
rates is probably not worth the effort 
unless it can be don e within the Ap­
p le programs themselves. The 
manual for the serial card that I use 
does not explain how to do this on 
the Apple. 

8. Because Applesoft does not have 
a LINE INPUT statement (which 
allows commas and semicolons to be 
included in a string being read), both 
Applesoft programs use a short ma­
chine-language rou tine (located at 
768 decimal) to simulate LINE IN­
PUT. The rou tin e used here is slight­
ly modified from "The Penultimate 
Input Anyth ing Routine" by Peter 
Meyer, published in Ca/1-A.P.P.L.E. 
In. Depth 1: All About Applesoft, a 
publication of Apple Pugetsound 
Library Exchange, 21246 68th Ave.. S. , 
Kent, WA 98032. • 

.Robett 'fo11es (7 winghm Rd .. Samlogn Springs, 
NY) /111s been using an Apple 11 Plus si11c1119'79 am/ 
1111 IBM PC since mrly 1983 fer stafislicn1analysis, 
fi111mciol modeling, mul d.roclopmt.'.111 of simulalio11 
models ofeconomic a11d social systems i11 BASIC e111d 
FORTRAN. 
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COMPARE 
OURCOMPUTER HUT'M SERVICE & PRICE! 

SPECIAL 
OF THE 

'IDMONTH c 

IBM·PC & XT r 8
CALL FOR tf-.~~==~~=\ 
PRICE 

HARDWARE FOR IBM-PC 

DISK DRIVES 


landon 
TM100·2 OS/DD $229 
PANASONIC JA 551 $199 

SHUGA RT SA­455 half-high $219 
TEAC FD·55B Slimline $229 

MAYNARD ELECTRONICS 
Floppy Disk Controller 
FDC w/Par. Port 
FDC wiser Port 

$169 
$219 
$239 

SANDS TAR SERIES CALL 

Ql.WJAAM 
Quadboard·PP,SP,C!C,Mem + slw 
64K . ... .. $279 384K ....•. $549 
OK••...•........•. . .•.•.•.. $235 
Quad 512+ SP,Mem with s/w 
64K ...... $249 512K ...... $639 
Quadboard 11·2SP, CIC, Mem + s/w 
64K ...... $279 256K ...... $429 
Quadcolor ............ ... . . CA LL 

~RESEARCH 
Mega Plus fl 4-Funct 64K +slw $279 
6-Pack 5-Funct 64K + s/w $279 
110 Plus ......... .. . ........ $135 
TECMAR 
Graph ics 720 x 400 16 colors CALL 

HERCULES 
Hf Res Graphics 720 x 384, 
PP, + S/W .•...•...••• • .••••• $359 
FREDRICKS ELECTRONICS 
COLORPLUS 640 x 200, 
16-Color + slw . . . . ........... $399 
AMDEK 
MAI Graphics 640 x 400 $479 

MICROLOG 
Baby Blue ................. CALL 
Baby Talk . . . ............... CALL 
USI 
Mu/tldisplay ... . ........ .. . . $395 

MOUNTAIN - External Syst. 
5MB . . .. $1539 10MB . ... $1839 

15MB ..•. $2309 20MB ... . $.2549 
MAYNARD . ............ . ... CALL 

TALLGRASS ........ .. ..... CA LL 


PRINTERS 
EPSON 
FXBO ....... CALL FX100 ... CALL 
~rot 
HR1 A Par . ... $599 Ser . . .. .. $699 
HR·15 Par .... $489 Ser .... .. $529 
HR-25 .... .. .... . .... .. .. . . CALL 

DYNA X 
DX-15 Par .... $469 Ser .... .. $499 

C·ITOH 
STARWRITER A·10 CALL 
STARWRITER F·10Por S $1149 
PRO WRITER 8510 P $399 
PRO WRITER 8510SP180 CPS $649 
PROWRITER2 1550P $690 

~l:@.jfi"' MICRON/CS 
Gemini 10X ... $299 15X • .. $399 
Delta 10 . . ...... . ....... .... $499 

OKJDATA 
82A ...... CALL 83A ..... . CALL 

84P 848I I92P 92S 
93P 93S 

NEC 
3510 ..... $1485 7710 ..... $1995 
3515 . .... $1479 7715 . .... $2039 
3530 ..... $1575 7720 ..... $2495 
3550 ..... $1799 7730 ..... $1995 
2000 Serles ..... . ... .... .. . CALL 

TOSHIBA 

P1350 . ..... .. . .. . ......... $1549 
IDS, DAISYWRITER ... .. ..... CALL 
SILVER·REED 
EXP 500 Par . . $429 Ser . ..... $459 
EXP 550 Par .. $639 Ser ... . .. $679 
EXP 770 . .... CALL 

. . ----J
tJ ~- --
· J.--& . ·. "

1 

~--;..
r:-::---::.--­

MODEMS 

HAYES 
Smartmodem 1200 $499 
Smartmodem 12008 

w!Smartcom II . ............ $439 
NOVA TION, CALL 

I COMPUTERS 
IBM Compatible 

EaGLE CALL 

CALL 

CORONA CALL 

. TAVAPC CALL 

DEC RAINBOW . ............ CALL 


MONITORS 

AMDEK 
Video 300G . .. $139 300A . .... $149 
Video 310A $179 
Color fl . ..... $429 Color II+ CALL 
PGS 
HX12 Hi Res RGB monitor ..... $499 

/ .... 
IP 
IP·~ 


SOFTWARE FOR IBM·PC 
LOTUS 123 ..............•.. $339 
Word Perfect$329 WordStar CALL 
DBase If • •.• $399 VisCa/o . . ... $189 
Mu/tip/an . .. $195 Multfmate . .. $329 
MICROSOFT WORD . ••.•..••. $279 

AND MORE 

[ACCESSORIES .. . . . . CALL I 
COMPUTER HUT 
CANADIA N 
A UTHO RIZED DEALER 

MICROCONTEXT INC. 
5253 AVE DU PARC 
MONTREAL 
QUE H2V4P2. 

(514) 279-5114 

ANY PRODUCT NOT LISTED? CALL 


COMPUTER HUT ORDERS & INFORMATION ORDER·LINE ONLY 
OF NEW ENGLAND INC. 

101 Elm St., Nashua, NH 03060 
 (603)889-0666 (BO~)L::s~fo12 

All p1oduo1s US1Jally In stock for Immediate shfpmen1 and carry lull manulac1urers' wa rranty . Price subject to chango - this ad prepared two months In advance. Vou 

get the 101\'Ut price. We honor personal checks - allow 10 "days to cl11ar. COD up to S200 add 3%. Visa, Mas1e<Card add 3'/.. For shipping & lnsuranc11 add 3% or 

$5.00 min. for small Items and $8 min to r monitors, printers, etc . APO & FPO orders add 12%. Include phon11 number. Call {803) 889-0666 lor a return au1horlzallon 

number prier to returning any malorlal. Circle 74 on ln ul ce.rd. 

Appia Is a r111demao~ ol Apple Compute<s lnc. IBM Is a trademark of IBM Corp. q ry 2·84 






A Low-Cost, Low Write­

Voltage EEPROM 


Seeq Technology's $10 EEPROM can be programmed in your 
computer with simple and inexpensive circuitn; 

If you need nonvolatile memory, a 
PROM (programmable read-only 
memory) gives you what you need at 
low cost. Unfortunately, you can pro­
gram a PROM chip only once. It is 
possible to reprogram EPROMs (eras­
able PROMs), but first they need to 
be erased with expensive ultraviolet­
light devices. EEPROMs (electrically 
erasable PR0Ms) do not need ultra­
violet light. Instead, they are erased 
and reprogrammed with high volt­
ages (usually between 20 and 30 
volts). But another problem arises 
here-if you want to reprogram the 
EEPROM, you have to remove it from 
your circuit and put it in a special 
EEP'ROM "burner" that has the 
proper voltages. This happens 
because most personal computers 
don't have power supplies with 20­
to 30-volt (V) ranges. You can, of 
course, build a burner into your com­
puter, as Louis Wheeler did in "The 
Practical EEPROM" (July 1983 BYTE, 
page 460). 

But what a chore. lt would be 
much easier if you could program the 
EEPROM without such high write­
voltages and without taking the 
EEPROM out of your computer. With 
that capability, you could easily store 
programs or data in your computer 
indefinitely. 

Fortunately, Seeq Technology of 
San Jose, California, has created such 
an EEPROM- the 52813, part of the 
52BXX family of EEPROMs (or 
E2ROMs, as Seeq calls them) . The 
52B13 is programmed with a ITL­
level voltage and, on top of that, costs 
only about $10. 1 paid $6 for a 
preproduction sru:nple chip, which is 

by Joe D. Blagg 

a tenth of the cost of the Intel 2817 
EEPROM. 

Simple Interfacing 
The 52B13 is a 2K by 8-bit EEPROM 

that is pin for pin compatible with the 
popular 2716 EPROM as well as the 
6U6 static RAM (random-access read/ 
write memory). 

Since my ZBO-based personal com­
puter uses 6U6 static memory, I was 
able to plug the 52B13 into one of the 
24-pin memory sockets. I needed to 
make only one small circuit change 
to create a 10-millisecond (ms} write­
enable (WE) input to the 52B13. To 
create the WE signal, I "stretched 
out'' the write signaJ from the pro­
cessor with a monostable multivibra­
tor or ''one-shot," as it is commonly 
called. 

The read cycle of the 52Bl3 does 
not require any special circuitry. Even 
with a 4-MHz clock rate, the 52B13 
needs no wait states, because it 
boasts a 250-nanosecond {ns) maxi­
mum read access time (some ver­
sions are rated for 350 ns). The 
number of read cycles is unlimited, 
but the number of write cycles js 

limited to 10,000 per byte. As you 
might expect, a write cycle is much 
slower than a read cycle. The limita­
tions for writing to the 52813 are a 
small price to pay, though, for the ad­
vantage of nonvolatile memory. 

The Circuit 
The 52813 needs proper address 

decoding, as any memory chip does. 
My computer decodes addresses 
with a 74LS138 decoder/demulti­
plexer, as figure 1 shows. Eac.h of the 

eight output lines of the decoder goes 
to the different chip-enable inputs of 
the separate 2K memory devices. 

The 74LS123 one-shot stretches out 
the WR ignal from the Z80 micro­
processor to IO ms because the ~ 
input of the 52813 must remain low 
during the 10-ms write cycle. (By the 
way, the 10-ms time is a nominaJ 
period that may actually be anywhere 
from 9 ms to as long as 70 ms. If you 
need a faster write time, Seeq has a 
higher-performance version, the 
52B13H, that can be programmed in 
1 ms.) The resistor-capacitor com­
bination causes the one-shot to stay 
on for 10 ms. The entire chip could 
be cleared in a single step, but with 
the 52Bl3 this requires a +15- to 
+22-V pulse. l did not experiment 
with this feature of the device, 

Switch SW1 lets you protect the 
EEPROM from accidental writing. 
The switch should be closed when 
you're programming the device and 
open afte-r you have finished writing 
to it. 

Programming the 52Bl3 
Programming the 52813 is simple . 

After constructing the circuit shown 
in figure 1, I used BASIC commands 
to put data into the 52Bl3 and then 
checked to see if I was successful. lt 
was a pleasure to see the EEPROM 
and its support circuitry work the 
first time. But why not, since the in­
terface is so simple? Turning the 
power on and off did not change the 
contents of the EEPROM. All seemed 
to be well. 

Then I tried to change one of the 
memory locations that I had previ­

Febn.t"'Y 1994, ®' 11YI'E Publicatinru Inc. 343 



CPU
CPU BUS
SUS, 	 1 

74LS04 
74LS13B 

l 2 6 15 
csoGl YO 

4 14 CSlGZ YI 
5 

G3 YZ 13 CS2 

12 
OECOOED 

Y3 CS3 IN 21< 

3 11 BLOCKS 
c Y4 CS4 

2 
Y5 

10 cssB 

A Y6 9 CS6 

Y7
Yoe GND 

... sv 16 e 

+SV 
24 12 

Vee GND R3 

19 52813 18 OI< 
AlO CE 

W'R 

Cl;;FiEci Rl 
l5K 

2µ.F 

AlS 

Al4 

15 
c RCAll 


l A

A12 1/2

14LS04 74LS123Ul 

3 b 2 e 
 3CLFI 

0 Q 

4 13 

uAlO SWl 
22 21 -l 1-lOms 

A9 A9 WE 


23 l7 

AS AB 110, 


16 

A7 A7 1/07 


2 15 

A6 A6 1106 


3 14

A5 	 AS 1105 

1 
I 
I 
I 
I 

+SV 

R2 
• .71( 

PI N 16-Ycc I 
PIN 8-GNO I 

I 
I 
I 

~GND 

I 

' 

07 

06 

05 

DA 

A4 A4 1/04 
13 Ol 

s ll
A3 A3 1/03 02 

6 10 
A2 A2 1/01 01 

9
Al Al 1/01 	 00 

8 20AO AO OE RC> 

Figure 1: A schematic of the 52Br3 £EPROM circuit. The EEPROM is decoded the same as tlie other 2K by 8-bit memory blocks. A one-shot 
provides the lO~ms write-enable pulse needed for the EEPROM to be programmed. 

Listing 1: This BASIC routine moves data 
from RAM lo the EEPROM. 

100 REM ** E2ROM PROGRAMMER ** 
110 Rm 
120 REM 0 = STARTING ADDRESS OF 
130 REM DATA TO PROGRAM. 
140 REM N : NUMBER OF BYTES - 1. 
150 REM P : E2ROM STARTING AUORS. 
160 REM 
170 LET 0 ~ 0 
18Q LET N = 2047 
190 LE T P ~ 14336 
200 REM 
210 FOR l ~ D TO O+N 
220 IF PEEK (P) ~ 255 TH EN GO TO 260 
230 P~KE P, 255 
2~0 FOR J = 1 TO 2 
250 NEXT J 
260 POKE P, PEEK (l)
270 NEXT l 
280 ~EM 
290 PRINT "DO NE" 
300 STOP 

ously put data in using POKE. To my 
dismay, the memory-byte contents 
did not change. That is when I 
learned that, unlike with the 2817 
EEPROM, you cannot write to a 
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memory address in the 52B13 until it 
is first erased, which you do by 
writing all logical highs to the ad­
dress. When you first get the 52B13, 
you'll notice that all bits have already 
been set to a logical hlgh state. 

I wanted to try programming the 
full 2K bytes, so I wrote the program 
in listing 1. The routine first checks 
to see if the byte is deared before at­
tempting to write the data . The 
FOR ... NEXT loop at lines 240 and 
250 provides a time delay before the 
next POKE statement is executed; 
this delay permits the WE' signal to 
time out before another byte is writ­
ten. The entire 2K-byte transfer takes 
about 150 seconds to execute. 

Conclusion 
My original reason for using the 

52B13 was to store a text-editing rou­
tine in my personal computer as a 
resident program. Now that I have 
some experience with the 52813, I am 

looking forward to adding a host of 
resident utility programs to my 
system . 

The age of the EEPROM seems to 
be upon us. Major advances in the 
last year have made them a cost­
effective alternative to EPROMs in 
many areas. We can expect to see 
more and more of them in the 
future. • 
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Peopl~ are 

Friday! like t 

toillOITOW. 


Friday! is the new electronic 
file handling system that has become 
an instant best-seller because it's 
so revolutionary. 

Within two weeks, it broke into 
the Top 20 on the sales chart of Softsel, 
one of the country's leading computer 
software distributors. 

And it's now well on its way to 
the top. 

The Friday! phenomenon 
is simple. 

Friday! uses simple menus and talks 
to you in plain English, so ahnost anybody 
can use it. 

It's great for sales and commissions, 
clients and portfolios, mailing lists and 
1abels, invoices, inventories, paychecks, 
reports and more. And it works with other 
microcomputer software like 1-2-31 

'-! and 
dBASE II~ (our own advanced database 
management system). 

It comes with a complete, step-by-step 
tutorial, but you can set up an "electronic 
file" without even looking at the manual, 
then use it at the touch of a few keys. 

Friday! finds any filed information in 
seconds. Computes totals, subtotals, com­
missions, etc. Prints form letters and 
mailing labels. Gives you quick reports 
from all or part of a file with a few key­
strokes. Or if you need a special report for 

Clrcle 30 on Inquiry card. 

oingfur 

ere's no 


your bank or board of directors, just "paint'1 

the format on your screen, then have 
Friday! do all the work. 

And while Friday! does more than file 
handling systems selling for as much as 
$495, it's yours for just $295 (suggested 
retail price)! 

For more information, contact 
Ashton-Tate, 10150 West Jefferson Boule­
vard, Culver City, CA 90230. (800) 437-4329 
ext. 202. In Colorado, (303) 799-4900.In the 
U.K., call (0908) 568866. 

Or for the name of your nearest 
dealer, just call 1-800-4-FRIDAY, ext. 202. 

J-\SHTON ·TA1E 
c A.s tlolon•1lttie tm. frid.lyl Is ll lfildtomnk 11.nd d8ASE II is• ~troed 

tr.idctn..o11rk of Ath£on· T..tc. 1-2-3 i::t. a tr&dt.·rnukat LO'ltis ~-mpRit1L' Corp. 
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Foot "Control 

Adding a foot-operated Control key 


to your keyboard simplifies control sequences 


Wordstar is a nice piece of software, 
but its nifty editing featwes are ham· 
pered because you must use too 
many simultaneous key strokes or 
control characters to implement the 
features. You generate them either by 
simultaneously pressing the Control 
key and a particular alphabetic 
character, by selecting from a group 
of additional keys with dedicated 
editing functions, or by using a 
mouse. 

by Dennis M. Pfister 

These methods work, but they all 
have one serious deficiency: they re­
quire you to move your hands from 
the standard typing position. This is 
inefficient and provides you with 
more opportunity for error. 

I thought that there must be a 
better way. I had done a considerable 
amount of commercial sewing, where 
a foot switch is used to free the 
operator1s hands, so I decided that 
this approach might be just the 

KEYBOARD MATRIX 


CONTROL~1--~---+-~---+-~----+-~...,.....+-­
KEY~~--;~~~1--. 

FOOT SWITCH 
CONTROL KEY 

Figure 1: A s(:l1ematic of a t'ljpical keljboard matrix showing a foot switch Control key addition . 
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thing. This idea developed into what 
I have termed Foot-Control, which 
is an inexpensive Qess than $40) solu· 
tion for relief from all those control 
characters. 

What Does It Do? 
Foot ~control gives you an addi­

tional Control key that is located on 
the floor and operated by foot. This 
allows your hands to remain in the 
standard typing position. You gener­
ate a control character by pressing the 
foot switch and then typing the 
desired character key. It can also be 
used as a duplicate ESCape key for 
software requiring large numbers of 
ESC sequences. 

What You Need 
The only parts required are a rea­

sonable quality foot switch with a set 
of normally open contacts, a phone 
jack and plug, and a length of two· 
conductor wire. The length of wire is 
determined by where you intend to 
locate the foot switch . The plug and 
jack are necessary only if you want 
to be able to remove the foot switch. 

I have used many types of foot 
switches and found th at the heavier 
commercia1·grade units tend to stay 
in place on the floor better than the 
cheaper ones. Second-hand switches 
from old office equipment work 
especia1ly well. They also provide a 
better feel and will allow you to rest 
your foot on them without accidental 



AT TACH FOOT SWITCH HERE 
( TEST FOR SW ITC H SU ITABILITY 

AT T HESE POINTS) 

Figure 2: A diagram of a foot switch Control key. 

closure. I think that the ability to rest 
your foot on the switch is a must for 
anyone engaged in long word-pro­
cessing sessions. 

Wrre can be anywhere between 18 
and 24 gauge and should be stranded 
to ensure flexibility when routing the 
cable underneath your workstation. 
Stranded wire also provides greater 
resistance to breakage due to flexing . 

If you decide that you want to have 
the capability of p lugging and un­
plugging your foot switch from the 
keyboard, choosing the right plug 
and jack is almost purely a matter of 
aesthetics. Voltage and current levels 
associated wi th keyboards generally 
are so low that they can be dis­
counted in the selection criteria. Just 
choose the plug and jack combina­
tion that provides the easiest mech­
anical instalJation. 

The Installation 
Keyboards are usually nothing 

more than switches grouped in 
matrix fashion (see figure 1) . Your in­
stallation goal is to provide yourself 
with a duplicate Control-key switch 
wired in parallel with the existing 
keyboard Control-key switch. This 

aUows you to use either the normal 
keyboard Control key or the foot 
switch as the Control key. Adding 
"pedal power" to your system re­
quires only that your keyboard be of 
the mechanical-contact type and not, 
for inst.mce, the capacitance type. 
There are ways to add the foot­
control feature to capacitance-type 
keyboards, but the solutions are sys­
tem-dependent. You will find that 
most systems are of the mechanical 
type. Write me if you have a capaci­
tance or other type; JIU try to help. 

The easiest way to check whether 
your system or terminal is suitable for 
conversion is to tum off the power, 
open the keyboard enclosure, and 
find where the Control-key terminals 
are soldered into the keyboard 
printed-circuit board (see figure 2). 
Using an ohmmeter, connect the 
probes across the two con tacts asso­
ciated with the Control-key sw itch, 
press the Control key, and see if there 
is a meter deflection with each press­
ing of the key. If so, your keyboard 
is suitable. 

The only thing that remains to be 
done is the soldering of a wire from 
each contact of the Control key to the 

jack contact . If you decide not to use 
a plug and jack, wire directly from 
the keyboard Control-key switch con­
tacts to the foot switch . Be careful not 
to apply too muCh heat to your key­
board because it is easy to damage 
the keyboard printed-circuit board . 
Mount the jack on the keyboard case 
and reassemble the keyboard en­
closure if required. Wire up the foot 
switch to the plug and insert the plug 
in the jack. 

P1ug in your foot switch, invoke 
Wordstar or whatever word pro­
cessor you are using, and get ready 
for a new adventure in word process­
ing. Now, whenever you need a 
Control key, just press the foot switch 
and the appropriate key. If you are 
like me, you will never go back to 
hunting for that keyboard Con trol 
key again . I also can guarantee \ha\ 
the addition of this foot switch will 
generate considerable comment and 
sp eculation from the uninitiated.• 

Dennis M. Pfister (POB 1248, San Luis Oltispo, 
CA 93406) is MIS 1111mager at TRW lnc. He bolds 
a B. S. degree in m11 lhem~ tics/ro111p 11 fer scienu and 
is interested In motion conlrol, eledronics, com­
puters, a11d m11sic. 
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Years of research, development, and 
fie ld testing have resu lted in the 
m t xtensive statistics and graph­
ics data base'program pecifica!Jy 
designed for the personal computing 
environment. STATPRO '"provides 
th data analysis capabilities and 
flexibility pr viously available only 
on a large computer. Researchers, 
bu ines professionals, and other 
data analysts wiJI welcome th 
breadth yet simplicity of this pro­
gram! STATPRO require no pre­
vious comp uter experience, no 
sp cial command language. Single 
keystrokes access all or the data man­
ipuJation, statistics, and graphics 
powerofS ATPRO. 

STATPRO allows easy acces to its 
extensive numerical data 
capabilities. 
The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven da tabase. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searchmg 
apabilities allow these fu nction to 

be p rfonned on all your data or a 
user defined subset of your da ta. 

Statistics Modules Menu 

A) DESCRIPTION 

8) REGRESSION 

Cl ANOVA 

D) TIME SERIES 

E) MULTIVAR 


(ESC)) Exit to Master Menu 

Choice ->! I 

ransfonnations and over 400 
conversions are available. You can 
place the r suits of these transfor­
mati ns into the same field or any 
other field in STATPRO's database. 

STATPRO offe rs a comprehensive 
collection of statistica l procedures. 
The statistics component of 
STATPRO con tains a multitud of 
procedures, grouped into the fol­
lowing modules: 
Descriptive: Contingency analy is, 
eras tabulation, normality te ts; 
descriptive, comparative, range and 
non-parametric statistics. 
Regression: Linear, non-linear, 
stepwise, and multiple regr ssions; 
re idualanaly is and statistica l 
matrices. 
A11nlysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametTic A OVA. 
Time Series:Moving averages, 
mult:i-sta$ lea t squares, fitted 
polynomials and trig functions, 
dditiv and multipfy forecasting. 

Multivariate: Principal components, 
factor, or~hog~nal factor, obliq~te 
factor, pair-weighted cluster, dis­
criminant functi n, multiple co n­
tingen~y. and canonical c rrelation 
analysis. 

STATP RO provides graphic 
representation of your data in 
minutes . 
STATPRO graphics plot all the 
results f ypur STATPRO ta ti tical 
analyses including scatter, triangle 
regression, and box plots; pie-

charts, histograms, and dendo­
grams. Furtller, with STATPRO ou 
can custom edit with any of four 
character sets from the keyb ard. 
You can also ed it using paddle , 
joystick or special g:i:aphics com­
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limi ts. 

You can save your graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
ou t through a variety of compatible 
printers. 

STATPRO documentation wraps 
up the package. 
Although STATPRO oftware i 
essentially self-documenting, com­
plete print documentation i pro­
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently runs on all 
versions of the Apple II, Apple 111, 
and IBM Personal Compu ters . 

To find out more about Statgro: 
The Statistics and GraRhics Data­
base Workstation, contact your 
local dealer, or 

Call us toJJ-free at 

800-322-2208 
In Massachusetts call (617) 423-0420. 

You can also ca ll us toll-free for 
information on corporat purch e 
through our National Account 
Program. 

m Wadsworth ElectroniQUQP Publi hing Company 
Statler Office Building 
20 Park Plaza, Boston, MA 02116 

STATPRO is a trademark of Wadsworth Ek>Ctron ic Publishing Company. A(?plc Is a rei;is l >red lrndema rk of Apple Computer, Inc . IBM isa registered trademark 
oflntcrnat ional Uusi11~ Machin •s, Corp. 
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Inside a Compiler 

Notes on Optimization and Code Generation 


A look at Pascal/MT+B6 and Pascal-86 shows you 
how to evaluate these and other compilers 

As compilers for microcomputers 
proliferate, an understanding of how 
those programs work can prove valu­
able to high-level-language program­
mers. Examining compiled code, for 
example, can help you pinpoint sub­
tle programming errors, and it opens 
the door to speed improvements in 
time-<:ritical program sections. An ex­
amination of two compilers~Digital 
Research's Pascal/MT+ 86 and Intel's 
Pascal-86-illustrates how compiler 
optimization and code-generation 
schemes affect compiler perfor­
mance, but first let's consider com­
pilers in general.. 

Compilers are relatively new to 
microcomputers. Early microproces­
sors.. such as the 6502, were pro­
grammed mostly in assembly lan­
guage or BASIC. The advantage of as­
sembly language is performance-as­
sembly-language mavens have 
managed to make even rudimentary 
processors such as the 6502 perform 
impressive tasks. Of course, the dis­
advantage is that it is very difficult to 
write new assembly-language pro­
grams, and it's even more difficult to 

by Kaare Christian 

rewrite or reuse existing programs. 
Progranuning in BASIC is the other 

extreme. BASIC is easy to learn and 
easy to use for simple tasks because 
it is interactive. However, interactive 
languages are very slow because each 
statement in the language must be 
evaluated and in terpreted on the fly 
as the program runs. 

Programs written in 
compiled languages are 

easier to understand 
and modify than those 
in assembly language. 

More and more people are using 
compiled languages for program­
ming microcomputers because such 
languages avoid the difficulties of as­
sembly and interpretive languages. 
Numerous compilers are available for 
microcomputers. There are compiled 
versions of BASIC and Pascal for 
microcomputers as well as compilers 
for languages such as C, FORTRAN, 

COBOL, and PLII, which originated 
on larger computers. 

Compilers 
First, let's note some of the 

strengths of compiled languages. 
Compiled languages are easier to 
learn and more universal than are as­
sembly languages. These features are 
important because there are too few 
programmers today. Programmers 
should learn generally useful tools, 
such as compiled languages, rather 
than special-case tools, such as 
machine-dependent assembly Ian· 
guages. In addition, programs writ­
ten in the better compiled languages 
are easier to u nderstand and modify 
than are programs written in assem­
bly language. These factors are im­
portant because many programs are 
maintained by a number of people 
over a long period of time. 

Another compiler advantage is that 
programs written in compiled lan­
guages execute much faster than do 
those written in interpretive lan­
guages, and speed is one of the major 
factors that determine what problems 



a computer can solve. Numerous 
problems CaIUlOt be solved effective­
1y in interpretive BASIC because it is 
hundreds of ti.mes slower than are 
the better compiled languages 
(reference 2). 

If compilers offer so many advan­
tages over assemblers and inter­
preters1 then why aren't compiled 
languages more common in the 
microcomputer world? Unfortunate­
ly, many of the early mictoproces­
sors, such as the 6502, are unsuitable 
for use with compiled languages. In 
particular, the limited stack and Jack 
of 16-bit arithmetic on the 6502 make 
it hard to write a good compiler for 
that machine. Just five distinct high­
level languages for the Apple Il­
PascaJ, FORTH, BASIC, Sweet 16, 
and FORTRAN-are available, ac­
cording to a BYTE article by Jim 
Gilbreath and Gary Gilbreath (ref­
erence 2). It is not known how many 
of these languages are compiled, but 
from the fact that these languages are 
between 10 and 200 times slower than 
6502 assembly language, it is ap­
parent that the 6502 is not the 
machine of choice for high-level lan­
guages. 

On machines such as the ZBO, it is 
possible but difficult to write com­
pilers, A dozen high-level languages 
for the Z80 were cataloged in the 
Gilbreath article: Coral, FORmAN1 

PL/I, C, BASIC, ZSPL, Pascal, PLMX, 
Ada, FORTH, APL, and COBOL. 
The fastest of these are just twice as 
slow as Z80 assembly language, and 
an astonishing 35 high-level-language 
implementations on the ZBO are with­
in a factor of 10 of ZBO assem­
bJy-la ngu age speed. The newer 
microprocessors are much more 
promising. The 8086, the 68000, and 
the NSC16032 all offer features that 
make compilers relatively easy to 
write. 

Compilers on the 8080 produce 
code that is, at best, about twice as 
slow as code written in assembly lan­
guage. In articles by Jim 1U1d Gary 
Gilbreath, BYTE recently bench­
marked a wide variety ofsystems and 
languages by comparing their perfor­
mances in the Sieve of Eratosthenes, 
a method for finding prime numbers 
(see references 1and2). The advan­

tage of the Sieve of Eratosthenes 
method over more obvious ap­
proaches is that the Sieve can find 
prime numbers without using multl­
plication or division. The results of 
the Gilbreath benchmarks indicated 
that the assembly-language version 
of the Sieve running on the Z80 was 
twice as fast as the fastest compiled 
language and about four to eight 
times as fast as the more typical com­
pilers. The bottom line for compiled 
languages on the rudimentary micro­
processors is that they are much 
ea ier to use than assembly language, 
but they produce code that is 
significantly slower than hand­
wrjtten assembly code. 

On machines that more efficiently 
support compiled languages, there is 
a much mallet performance penal· 
ty for using a compiled language in­
stead of assembly language. But just 
how much of a penalty? Several 
methods exis t for discovering just 
how mucl1 performance is sacrificed 

Compilers avoid the 
dlfflcultles of assembly 

and Interpretive 
languages. 

when you use a compiler rather than 
an assembler. One technique is the 
benchmark. 

Benchmarks 
The Gilbreath benchmark mea­

sured the speed of a large assortment 
of high-level programming languages 
running on a variety of machines, 
from microcomputers to mainframes. 
The results of this and other bench­
marks provide useful information for 
people who < re evaluating compilers. 
Many of the more popular languages, 
such as Pascal, are available from 
several different companies, and the 
Gilbreath benchmark results provide 
a direct comparison of competing 
products. 

Most benchmark authors are very 
careful to point out that the results of 
a single benchmark, or of bench­
marks in general, should not be over­
stated. Numerous factors should be 

considered wt en choosing a pro­
gramming language and implemen­
tation. Among them are the features 
of the language, the documentation 
for the language, and the avauability 
of programmers already skilled in the 
language. Add to that the available 
tools for the language, the availabili­
ty of the language for the target com­
puter system, and any extensions to 
the language that might be usefu1 in 
your application. 

In the Gilbreath benchmark 
results, tJie enormous range of per­
formance of the various languages 
and computers is striking. One might 
expect that a version of the Sieve 
written in assembly language for the 
IBM 3033 would be 400,000 times 
faster than a version written in BASIC 
for the PET. Bul why is an assembly­
Language versio:n on the ZBO twice as 
fast as a CB80 version on the ZBO, 
which in turn is twice as fast as an 
Aztec C version on the Z80, which in 
turn is twice as fast as Whitesmiths' 
Pascal on the Z80? 

Benchmarks tell us which lan­
guages are fast and which are slow 
at performing the benchmark ta k. 
From a pragmaHc point of view, a 
user cares only about performance, 
not about how that performance is at­
tained. 'But from an inquisitive point 
of view, it's interesting to see what 
compilers do to achieve their level of 
performance. 

Examining Code 
Most compilers provide a feature 

that enables programmers to examine 
the code they are producing. Typical­
ly, these compilers enable you to 
create a listing file that contains the 
original source code inte.rspe.rsed 
with the assembly- language code 
that the compiler produced. On 
systems that lack an explicit code­
examination feature, you can examine 
the code by using a program debug­
ger or a separate disassembler pro­
gram, but in that case even more 
sleuthing is necessary. 1f you plan to 
rely upon a compiler, it is certainly 
best to use one that shows you its 
code so that you can hme perfor­
mance when necessary, verify correct 
operation, etc. Convenient access to 
generated code is one of the most im-
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CUAL GPIB-488 INTERFACE 
BOARO 

A Stend-Alo , Independently Controlled, 
Duel Channel IEEE-£188 1/0 Processor. ln­
rerface Act1v1ty Modes for Controller-1n­
Charge. Controller Assigned or Terrrunal 
Bus Sieve, end ell Interface Funct•ons al"e 
h&ndled cransperent to Host Syste<n CPU 
thl"Ol.Jgh en on-boel"d CPU end OMA con­
trol r . U ser Friendly opereclon. 

A&T, P / N 152748-800- 102 llJ7ee.oo 

12-81T A-0-A CONVE RTER 
BOARD 
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50KHz Semple Rate. Programmable 

Gains, Offset and O iff./Sngle Modes, 

B Chann el 0-A: 2 m1crosec. Settling, 

B ipolar V or Un1polel" I Output. Program­

mable Reference levels. Ou f-Ported Chan­

n I Refresh l=lAM. 1B / S-Blt 0 t 

Tr n e f e r • via 1/0 or Memory Mapped 
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Real Time C lock/Calendar and Response 
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SWITCHING TERMINALS 
APROBLEM? 

WTI has a lineup of low cost 
solutions . .. RS232 Switching Devi ce s! 

U Mlnl Swllch S89 
End the hassle o1 plugging and unplugging data cables . 
l\llnlSwilch lets you manually switch between two RS232 
del'lees and acommon device such as aModem and a Primer 
shi1ing a Minicomputer_ 

TM-41 4 Port l'llsh Butlon Switch S295 
Switch porls olectronlcally lrom the Terminal by pressing a 
bulton lnslead or 111pplng swilches on a common AB Swilch 
box_ Selectable DJM!rallng modes inctude - equar p rior~y 
lockoul, multiple and single port sel~-

CAS-41 4 Port ASCII Code Acllvated Switch $395 
Your Computer may select one or any comblnallon or up to 4 
RS232 ports by a user seleclabte code sequence­

CAS-161 16 to 64 Por l Code Activated Switch $795 
Your Computer may select belween any one or 16 pons by a 
1wo charac ter AS CII code sequence. The un it Is Held 
expandable to 32. 48, or 84 POrts. 

SMAT-1 8 Po rt "Smart Swltcti" S895 
This flexible mie<oprocessor controll~d 8 port switch allows a 
user on any port tocommunicale with an RS232 de~ice on any 
otMr porl. Up lo 4patrs of u~ors can communfcale simultane· 
ously_ " User friend ly" commands aid ln port selection. porl 
status and sign off. The unit's so smart. t even signals you 
when theport you wanled is no lo nger busyl Each JM>rt can be 
configured for OTE or DCE by pressing a bullon. 
PSU·41 Prlnler Porl Sharing Unit $395 
Allows up 10 4 CRTs to share one Printer automatically withoul 
so11ware changes! The PSU-41 scans each CRT and locks <1n 
unlll the screen has been sent to lh• Printer. llllln rnsumes 
scannlno. 

QD:D ~O western telematic inc. 
2435 S. Anne St. Sanlll Ana, CA 92704 •{7141979-0363 
Outsi<le Call 1ornla call loll free {800) 854-m6 

JOIN NOW AND SAVE! 


dBase If™ WORDSTAR™ 

$359 259 

(For SYSTEM members only) {For SYSTEM members only) 

"THE SYSTEM" HAS THE NEW IBM PC JR. 
SG>FTWARE NOWI CALL FOR OUR LOW PRfCE 

DO YOU QUALIFY to be a member of "the SYSTEM"7 

CALL TOU FREE NOW! . . . 

800-421-4003 

In California call 1-800·252-4092 

portant features of any compiler. 
Compilation usually consists of 

two separate parts: analysis (often 
called syntax analysis) and code gen­
eration. The analysis section 
deciphers (understands) your orig­
inal program; the code-generation 
section actually creates the rnachine­
language output. Syntax analysis is 
one of the better-understood tech­
niques in computer science, whereas 
code generation remains a black art. 
Because each computer has a unique 
instruction set, it is necessary to 
rework (and rethink) the code-gen­
eration part of a compiler each time 
the compiler is transported from one 
machine to another. Why does one 
compiler produce faster code than 
another? Although there are no 
simple answers, two basic reasons 
emerge: (1) compilers use different 
schemata for code generation, and (2) 
compilers perform varying amounts 
of optimization on their code. 

A compiler's schema is its basic 
philosophy of code generation . The 
schema dictates what code is gen­
erated for each feature in the high­
level languages. 

Assembly-language programs are 
usually faster than high-level-lan­
guage programs because the assem­
bly-language programmer can adjust 
the code to fit the circumstances 
more flexibly than can a compiler. 
Human coders can understand pro­
grams, whereas compilers merely 
translate programs. E~perienced pro­
grammers usually can tell what's im­
portant in a program, which often 
enables them to apply shortcuts that 
improve performance at the expense 
of generality. 

To improve their code, compilers 
usually perform optimizations. By 
optimizing, compilers can produce 
code that approaches the speed of 
code produced by an assembly-lan­
guage programmer. 

In order to actually examine these 
two aspects of code generation 
(schemas and optimization), I wrote 
the Sieve of Eratosthenes algorithm 
in "pure" Pascal. I chose Pascal 
because several Pascal compilers are 
available in the Rockefeller University 
laboratory, where I work, and 
because it is one of the most popular 
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bility that NEC is 
famous for. · 

NEC'S PEASONAL COMPUTERS 
ARE BEING USED BY TENS OF 
THOUSANDS OF BUSINESSES 
WORLDWIDE 

The kind of 
service and support 
that's made our 
Spinwriter family the 
world's best selling 

CAN YOU NAME THE WORLD' 

THIRD LARGEST SUPPLIER 


OF PERSONAL COMPUTERS? 


decision, call NEC 
Information Systems 
at 1-800-343-4419.** 

Naming the two largest 
suppliers of personal 
computers is easy. 

The third one is a 
little harder. It's 
NEC. 

That's right. 
NEC is the 
world's third 
largest PC 
supplier.* 

We're not 
talking about 
video game THEAE ARE HUNDREDS and Apple. 
players that PAc'k~a~fiti~~~uN It has more . 
double as oN NEC'S ADVANCED storage capacity. 
computers. PERSONAL COMPUTER. And it offers the 
We're talking about 
serious business 
computers that cost 
between $1,000 and 
$5,000. Like our APC 
Advanced Personal 
Computer. 

-

COMPUTERS HAVE THE SHARPEST company NEC 
COLOR GRAPHICS IN THE INDUSTRY. . ' ' 

'® 

Our Advanced 
Personal Computer 
is graphically better. 
The main reason we 
sell so many personal 
computers is that we 

offer so much. 
Take, for 

example, our 
APC. 

The APC is 
faster than both 
the IBM PC 

You'll find out why 
more and more 
personal computer 
users are saying 
"NEC and me." 

NEC lnforrna1 ion Systems. Inc. 
1414 Massachusetts Ave. 
Boxborough, M A 01719 

sharpest color graphics 
of any PC at any price. 

The APC also has 
advanced communi~ 
cations capabilities 
that let it work with 
all major mainframes. 

All in all, the 
APC is simply 
your best buy. 
Every NEC APC 
personal computer 
comes with a $6.1 
billion company. 
Buying an APC 
means you'll get 
the full support of 
a $6 .1 billionNECS ADVANCED PERSONAL 

And that means 
you get the service, 
technology and relia­

letter quality printers 
for personal 
computers. 
Is NEC on your bid 
list? 
If we're not on your 
bid list, we should be. 

But ask your Data 
Processing Manager 
to be sure. If you'd 
like more information 
to make YOtU' 

•Source: Da1aques/ 'RI The Apple Logo Is a rugislcrud lradcmo rk cf A11plo Compul or. Inc. 
" In Massachvsetrs. 6 I 7-264-8635 
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Listing 1: TI1e Sieve of Emtosthenes in Pascal . 

proqmm sieve (input,ou!puO; 
(' !he $leve In p11scal ') 

const sit.e = 8190; 

~11r l111gs : array[O.. si:<:eJ ol boolean; 

f,prlme,k : inteqer; 

count: Integer; 


beqln 

count : =< O; 

( • \nit flags array •) 

/or I : "" 0 lo size do 


Hegs[l) : = true; 

{' look for primes ') 

for i :"' 0 lo slze do 


II 	 f111gsjl I then beqln 

(' lound onel ') 

prLrne ~ =' 1 + i + :1; 

k : ; l prime; 
while k < = sl11e do begin 


(' ru le out mu ltiplet; ' ) 

llagfi{ k] : = l11lse; 

k : = k +prime 
end; 


count : = count + 1 

end; 


end. 

microcomputer languages. 

A Tale of Two Compilers 
Listing 1 shows my version of the 

Sieve in Pascal. It is an almost direct 
copy from the Gilbreath benchmark 
I compiled my version on two com­
pilers for the In tel 8086 microproces­
sor. The first compiler is Digital 
Research's Pascal/MT +86 version 3.1 
running under tJ1e CP/M-86 operat­
ing system, also from Digital Re­
search. The second compiler i Intel's 
Pascal-86 version 2.0 running under 
the Intel iRMX/86 operating system. 
Both compilers accepted the listing 1 
version of the Sieve without com­
plaint, and both compilers produced 
working programs. I have used both 
compilers in the past and I have 
found that both are trustworthy 
products. 

All of the measuremenl'S wer per­
formed on an Intel SBC 86/14 single ­
board computer running the iRMX 
operating sys tem. The board is con­
figured to run at 8 MHz. Where nec­
essary, assembly-language code pro· 
duced by Pascal/MT+ 86 was trans­

ported to the 86114 and assembled 
using lntel's ASM86. Reference data 
for the 8086 microprocessor was 
taken from 171e 8086 Family User's 
Manual (reference 6). 

All of the timings presented in this 
article were produced by running the 
code and measuring the time for a 
certain number of iterations. The 
times are slightly slower than "book" 
times for two reasons: (1) the 8086 l 
used was suffering wait states due to 
slow memory-access times, and (2) 
the repetition loop introduced some 
overhead. (Executing the code a large 
number of times made it possible to 
measure the time with a stopwatch 
rather than with a logic analyzer or 
scope.) 

It would be impossible to detail the 
code for all the features of Pascal in 
a single article. Instead, I have chosen 
lu focus on two examples of code 
generation: one that illustates the ef­
fect of optimizations and one that 
shows the different FOR loop 
schemata used by the two compiler . 
You should perform your own jn­
vestigation if you are interested in 
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WOW! 

P-R-0-P-O·R·T·l·O-N-A·L 
Spacing on WordStar 

You are reading t ext printed by WordStar in 
proportional spacing, provid ing a profes­
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THIS MONTH'S 

SPECIALS 

LOTUS 1·2·3 ..................... $359 

MICROSOFT Mulliplan (Apple II) ... .... $169 

EPSON FHOPrinter . . . . . . . . . . . . . . . $535 

C·ITOH Prowriter 1B510AP . . . . . ...... $369 

C·ITOH Prowriter 2 1550P ...... . .. . .. $659 

NEC Sp inwriter 2030(Centronics) . . . ... $869 

U.S. ROBOTICSPassword 

Modem (1200 Baud) . .. . . . . . . . .. . . $359 
64K RAMset for IBM ·PC.. . .......... $55 

CABLES Parallel toParallel . . . .. ....... $35 


Serial to Serial . .. . ..... . . . . ...... $40 
OTRONA Attache ................. $2495 

BASIS IOB (1 2BK. 2Drives, CPI M 30) . . $1795 
TANDONOrive (IBM Compati tlle, 320K) . . $239 
FOURTH DIMENSION Super Or ive (Apple) . $219 
RAN AELITEI (Apple Compatil>le, 163K) . . $245 
RANA ELITE 11 (AppleCompati ble. 326K) . $380 
RANA 1000(For ATARI) .. . ...... . . ... $319 

HERCULESGraphics Board For IBM·PC.. $369 
MICROLOG Baby Blue (CP/ M For IBM) .. $489 
TECMAR 

1st MaleBoard For IBM (No RAM) ... $239 
Isl Mate Board For IBM (w/256K)... . $439 
2ndMate Bo ard (2Serial/2 Parallel). . $229 

CALIFO RNI ACO MPUTERSYSTEMS 
Super Vision (132 Column For IBM) . . . $Call 

ORANGEMICRO Buff ered Grappler+ 
16K . . .. .. . $179 64K. . .. .. . $239 

CUSTOMER SERVICE & TECH. SUPPORT 

401-273-2420 


800-843-4302 

150 Broadway, Suite 2212. N.Y. NY 10036 
Mo"'J 010tr. CH~ter's Ct. Pe,.onol Ct (2 V/eek1 lo CJo.r) 
Md 3'1. MC r ~ISA. b'. AMEX C~arge . Ad~ 21\ On COO Or~ars. 
Al'1l 01i!m Alld 101' Md 31, Fo1 ~ e1 1!1ms. 
/!II Relolned Non ·Delet11Ye Metc.tiendm !Ire Sub1ec1 lo 
20\\ Re~1ock1•~ Ch a1g!. 

6enleth Rese,.es rhe Righi 10 Change Allre111ied Prices 


Circle 150 on inquiry card. 

64K . . . . $279 256K. , . • , $419 
OUAO 512+ {Serial Parl. 

JUKI 6100 (17 CPS, Oiablo Compa l. ). 525 
NECSpmwrile r 2050 (IBM) . . . • , Call 
OUME Sprinl 1140 . , , . S134!i 

Sprint 1155 . . . . . $1495 
SILVER ·REED 
EXP 550(P) . $639 EX P 550($) . S679 
EXP 5DO(P) . S439 EXP500 {S) $469 
TRANSTAR Tl'lD, T13 0 & T14 0. . . . . SCarl 

AMDEK OXY ·100, Am plot II . . . . jCall 

QUA.DRAM DIAB LO 630 ECS / 11'.M . . • . • . • . . ~Call 

FRANKLIN 
ACE 1000 wlColor . . . . . S799 
ACE PRO PLUS Syslem (ACE 1000 
w/c olo1. ACE 10 () rive. 90-Column Card, 
12" MoBi11)(. ACE Wri1e1 II, ACE Cale. 
Oata Pe rlec 1, Personal frnancer) . SCa!I 
ACE FAMILY PAK !ACEIOOO, Af:t 10 
0111e, Time 1s MoM~. Snack /\11ac • 
C~eckers. l'lmdow. Welcome , BASIC 
Manu al, Joysllck) $Call 

ACE 1200 (6502/ Z80B. 128K. ACE JO 
01ive, BO Column Card, CBASIC. 
CPI M 2 21 . . . . . . . SCal 
ACE Oflice Mana9emen1 Syslem 
(ACE 1200 w/2 ACE IO Onves, Paralle l/ 
Serial Card. WordStar. Ma1IMerQe. 
ACE Cale) . SCall 

COLUMBIA 
fully JBM C~mpatible . 1181<, Par allel/ 
Se11al Ports, Color So~rd , Super Pak 
(Ove1$2000Sollware) 
w/2 OSOO n11ves . . • . . . SCall 
w/10 MB H;ud Disk & I 0500 Orrve $Cati 
Po rlab le VP wlSuper Pak • . . • SCa ll 

MOR ROW DESIGNS 
M0 2!64K. 2 SSOO Drives, WordSlal, 
Correct· It. LogiCalt, Personal Pearl. 
MBASIC, Balle) . SCall 
M03 tSa me as Alme e(cepl wl2 
osoa 01ives &. OUEST Atc1ing 
Software) . . . . . . . . . . . . . . • . Scali 
MO U(128K, 111 MB Hard Orsk &. IOSOO 
Orivo, Samo So Uware a~ M03) . S2050 
MD II w1Ze n1th Termmal . . . $2395 
Mulli· User DE CISION Series . . .. $Call 
IBM -Compa1iole Expansion Board . $Ca ll 

CORONA 
PM PC·2. PC ·HD 
Pa rlable PC -I& PC -2 

EAGLE 
PC·2 (128KRAM . 2Orns (640K)) . 
PC-XL(128K. IO MB Ha1 d. 
I Floppy) , , . . . • , 
Sp1rr1 Xl (Portable Version 
or PC-XLI 

SANYO 
MBC 550 (IBM·Ccmpahbl e, BOBB. 
lWK. 1SSOO011~e . Wa1dStar. 
CalcStar. EasyWrite1) . . 
MBC 555 (550 Plus I Add. Onve. 
MailMer~e. SpellStar. ln1oSlal 

TOSHIBA 
1300(8088, 1!12K. I OSOO 
64DK Or 1ve) .. 

SWP Micro Computer Products 
For Kaypro 
Co ·Power -88 Board For Kllyp10 II & 
IV (8088 wl128K OR 256K, MS·OOS 
& CPI M B6) . 

AST RESEARCH JN C. 
MEGA PLU SII (MK, Se r ~al 
&Cloe /~I) . 
MEGA PLUS II (MK. Su11al/Pa1. 
Clock) .... 
MEGAJIAK 256K Module .. 
SIX PACK PLUS (6 41<. Se11al / Pa1, 
Clock) . . . • 
COMBO PLUS (64K, Se rial/Pat, 
Clock} . . ...• 
11 0 PlUS II (S erial P.0 11. 
Clock /Call . 

" OP TION S" 

$Call 
Scali 

SC all 

SCall 

$Call 

S699 

$1199 

SC.ill 

SCall 

$295 

sm 

s129 

Each ~4K Incremen t For bpandable AST 
8oards In $65 (PriceIncludes Jns taUallon) 
Settal . $45 Paral lel $45 
Game S45 

OUAROBOARO (SerrallPa allel, Clo tk/Calj 

MICROFAZER 
Para11e11Pmllel 
BK •. sm 16K ' $139 64K 
128K. $289 251iK. $569 512K. 
Serial/Serial. Serial/Pa1l, Parl/SerlaJ 
BK . $145 1SK $159 64K S2J9 

• • SPECIAL PRICES ON HERCULES, •• 
• • lECMA.R & MICAOLOG (BA.SY BLUE)•• 
•• PRODUCTS •• 

FOR APPLE II/lie, Franklin Ace 
ALSCPI MCard .... . . .. $29S 
Sma1te1m II (BO Column Card) ••.. $145 
Prinle1 Mate {Prinler Ca rd) ....... S59 
E'PO Surge Protectors . . . . . . . . . SCall 
FOURTH DIMENSION 16K R/\M Card•. $49 
8n Columfl Ca rd wl84K (lie Only). . S189 
INTERACT. STRU. PKASO Universal . $125 
KUA.LA fECH . l<Dala Pad .... , .... $95 
MICROTEK Oumpling· 16. . . . • . . $159 
ORANG£ MICRO Grappler+ . . . . . $119 
PROMETHEUS Giaphitli ......... $89 

COM RE XCom f •ler 
(FOR OX ·IO, lOMB) . 
CORVUS 
6 MB . ~1695
II MB . 2350 
20 MB 3150 
PEGAS.US 

$1995 
DAVOltG 
IOMB .. . 
15 MB .. . 
21MB . 

10 MB Internal for IBM • ' .• ' . s1015 
23 MB Exletnal lw/Controller) . . . S1845 
CALL FDR PRICES ON OCS, TALLGRASS 
& XCOMP 

EPSON 
RX.SO .•.. i269 
FX-80 ... , 535 
MX ·100 559 

OKfOATA 

Rx-80 FIT. . $399 
FX-100 ... , Sm 
L0-1 500 
(NEWl) ... $Call 

Ml 92 . $449 ML 93 . . . . $729 
Ml 84(P) . $979 ML 84(S) . $1019 
MANNUMANN TALLY 
Mr 16DL .. , $599 MT 1BOL. , $845 
Sp11r1-80 . . $339 1602 . . $Call 

STllR MJCRONICS 
GDminl-10X . $309 Gem1n1·15X . $399 
Ra~ex 10 (NEWI) 240 CPS . . . . .. $659 

INFO RUNNER Rue man ' . . . . .. $349 
TOSHIBA P1350 . . . . . . . . . . S1579 
TRANSTAR T315 Color Primer . , . . $469 

CDMAEll 
ComRiler I (11 CPS) . . . . . . . . . 1649 
ComR11e r 11112 CPS, SK Bufle1, Pl . . 479 
ComRite r JI !Same A;; Abo1e , Serial) . 509 
ComRrler 111 . . . $Call 

DA ISYWRITER 
2000 EXP (25 CPS, 4B KBu!Je1) . S!019 

Up9iadable ID 512K) 
(14 K . . •. $239 128K. . S299 
256K.... . $399 512K. . S6 19 
OUAOCOLOR I (Video Board) 
OUAOLI K(6502 wl64KJ 

. . . . 
. . 

$239 
S439 

COMREX ComScriber . . . . . . . . . CaJJ 
ENTER COMPUTERS Sweel ·P ' ' . • ( ~JI 
HOUSlON INSTRUMENTS 

i~~P'.icoh . ~ lo_mb) . . . . . . . . . . . $831 
OMP 29 (8 COLOR11117 P.APER) , , S19~5 
OM P41 (SINGLEPEN 22117 JllCH) . S2495 
MAHNESMAHN TALLY Pixy -3 .•.• $645 
STROBE .. ' •...•.. . . ' •.• Scali 

AM DEK 
Vi~eo 300 . $149 Video 300A . S159 
Colo1 I+. $Call Color II • . $449 
COMAEX Colo!, GreeB, Ambe r . . SG.!U 
PRINCETON GRAPHICS HX·l2 .•.. $500 
RGB Interlace For Apple lie ...•.. $159 
OUADAAM auadmeen 
(II", 968x512) . . . . . . . • . . $1595 
TAXAN 
KG·12NIUY (12" /Imber) .•..•... ~ 135 
RGBvision ·I (380. Horiz) . • . . • • . . 215 
RGB lnler1ace For Apple lie . . 140 
RGB1islon·lll (630 Horiz) . . . • . . 519 

ANCHOR 
MAAK VI (JBMJ . $199 
Mark XII. . . Stall 
HAYES 
Micromodem lie (w/Sma11Com 1), • , fm 
Smanmodam 300 . . . . • . • . . . . Call 
Sroar1modem 1200 . . . . . . . . . . . 519 
Smanmodem 1100B (IBM) . . 439 
NOVATION 
Access 1·2·3...... , •.• , •.• !Call 

~~~J~~~~~r~~~Y~~2er, joo ·a·a~d·J · tri~ 
Apple Cal II (300 Baud) . . . . . . . 269 
212Apple Cat 1111100 Baud). . . . . 575 
103 Sman Cal (300 Baud! . • . . . 179 
1031212 Small Cel( 1200 Bau~) . . • ~ 19 
TRANS£ND (Former ly SSM) 

Modemcerd w/Source !For Apple) .. ~239 

PC Modem Card 300 (NH IBM) . . . . 289 
PC Modem Card !200 {for IBM) • Call 
U.S. ROBOTICS Passwo1d 
(1200 Baud) . . . . . . . . . . • . . $359 
VEN·TEL M0212 ·2E (1200 Baud) . . S399 

LIFUREE Vol swr1ter Delu1e ..... fCall 

..............-~~~~~ 


LOTUS 1·2·3. . . . . . . . . . . . . . 359 
MICADPRO WordStar {IBM, CPI M) . 3!HI 

WordS1a r Pro- Pack ...... , •. 1459 
WordStar wl Appflcard (for Apple). 349 

MICROS.OFT Word ' . . ' . . • • • Call 
SOFTWORD SYSTEMS Mullimate • 329 
VISICORP Visi On Series . . . . . . . Call 
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some other feature of code genera­
tion. 

An Example of Optimizing 
The primary responsibility of a 

compiler is to produce correct code. 
This doesn't mean that the program 
is correct, merely that the operations 
written in the high-level version of 
the program are correctly performed 
in the machine-language version pro­
duced by the compiler. The program 
may be wrong, but it isn't the com­
piler's fault . 

Most compilers strive for more 
than correct codes; they want to pro­
duce fast code. Fast code usually re­
quires optimizations. l envision op­
timizations as modifications to a com­
piler's basic code-generation schema­
ta . For instance, the following 8086 
assembly code would initialize the 
variable named TFLAG to the value 
0: 

MOV TFLAG,0 

On the 8086 this instruction is 6 
bytes long and takes 16 basic clock 
cycles to execute. This code could 
serve as a compiler's schema for ini­
tializing variables. How could we im­
prove upon this schema? Suppose 
that the operation occurring just 
before the MOV TFLAG,O operation 
left the value 0 in the accumulator. 
Given that the AX (accumulator) reg­
ister already contains a 0, the follow­
ing 8086 assembly-language instruc­
tion can initialize the variable named 
TFLAG: 

MOV TFLAG,AX 

Although this instruction doesn't 
look very different from MOV 
TFLAG,O, the improvement is 
dramatic. The 8086 MOV TFLAG,AX 
instruction is just 3 bytes long and 
takes only 10 bask clock cycles to ex­
ecute, yielding nearly a 50 percent 
improvement. This second version 
could not serve as a basic schema for 
initializing variables because it relies 
upon the previous contents of the ac­
cumulator. However, if a compiler 
recognized those cases where the ac­
cumulator contained the required 
value, then it could perform this 
optimization. 
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listing 2: The 8086 assembly-Ianguage code ge11eraled by the Pasca/IMT+86 and Pascal-86 
compilers fo r the following two statements from the listing 1 pmgrom: 

prime :=i + i + 3; 
k :== i +prime 

Pascal/MT+86 Code 

;PRIME:"' t +I+ 3 
l MOY AX,l ;Pl;ice the value ol I into AX register 
2 ADD AX.I ;Add lhe value ol I to AX register 
3 ADD A.X,3 ;Add 3 to the AX register 
4 MOV PRfME,AX ;Store the AX registe.r in PRIME 

;K :=I + PRIME 
S MOV A.X,l ;Place lhe value or I into AX register 
6 ADD AX,PRJME ;Add lhe value of Prlme to AX reqister 
7 MOY K,AX ;Store the AX reqlsler 1n K 

Pascal-86 Code 

;PRJME : = 1 + J + 3 
8 ADD AX.AX ;Add AX register lo !Iseli yieldlng l + l 
9 ADD AX ,3 ;Add 3 to lhe AX regist.er 

10 MOV PRIME.AX ;Store the AX register in PRIME' 
;K :=I+ PRIME 

11 ADD AX ,SI ;Add AX register to SI registe r yielding 1 + PRTME 
12 MOY K,AX ;Store the AX register In K 

Pascal/MT +86 Pascal·86 

Statement AX Statement AX SI 
Number Register Number Register Regis.ter 

1 8 1 l 
2 l 9 l+l l 
3 1+1 10 PRIME 1 
4 PRIME 
5 PRIME 11 PRIME 
6 ! 12 K 
7 K 

Table 1: Register contet1ls during execution of the listing 2 code. Note that the value in­
dicated in th is table exists in the register at the start of the instniction cycle. 

1 examined the assembly-language 
code produced by the Pascal/MT +86 
and Pascal-86 compilers for the Sieve 
program in order to find a good ex­
ample of optimizations. I chose the 
following example because it is i·ela­
tively simple and because it clearly il­
lustrates how optimization can im­
prove performance. 

Whenever a new prime is located, 
the listing 1 Sieve program computes 
two values, PRIME and K. Two 
Pascal statements compute PRIME 
and K: 

prime : = i + i + 3; 
k : = i + prime; 

The Pascal/MT+ 86 code and the 
Pascal-86 code produced by these 
two statements are shown in lis ting 
2. The assembly-language code in all 
the figures in this article uses the 
mnemonics and assembly-language 
directives supported by the ASM86 
assembly language. Note that listing 
2 is an excerpt from listing 3, which 
shows the complete code generated 
by both compilers for the Sieve. 

The Pascal/MT+ 86 code can be 
understood simply by reading 
through it and noting the sequence 
of operations. The Pascal-86 code is 
much harder to understand because 
it is heavily optimized. In order to 

Tl!.l:t conti1med on page 360 
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TU~llODOS M\JJ,1'! USE:R 518 
 MICROANGELO 
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DOT MATRIX PRINTERS Bl&A Compu~er 8085/BOBB 128K $4106 Free Sofl.varet CPM '2.'2, H cro'S<>fl
BloB Computo r 80SS/8088 2S6K 5180 Jl.ttG.ic~ Ba.Zic. WordStar. Logi.Calc
8l6C 8065/8068 5!2K l users 661J spreadsht-=~~. CO["l"Oc -it spr-llingCO!HLU BA!f/\NA Craphlcs 221 81&0 10 MHz BOBo Sl2K 10194TRAXX 5 1/4" ADD ON DRIVES chf:c'ker. Por:so f\il l Pear l dat.i ba51!

PAllASOIHC KX-P1090 Fr&Tr 816-08 CPUZ 20BK Oasis CALL ONLY
Em.u la it.es FX-.80 121 TRAXX 5 l/4" 1\DD 01~ DP.J:'IES 61&-0IQ 10 f(l!z 8086 Sl?K CALL MD2 2 Singl~ sided drives $ ~)~ 
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DIOO $11t 2TEt..EVl:DEO 914 tlEI> Detach Kbd 506 STA.RDOC for OASIS SYSTEMS 350 
0120 = 0100 • DSDO 5 I/~· • IOMb llDTEI...EV!OEO 924 NEW Non-vol..1til ~ 614 
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Listing 3: The complete code prodllced by two compilers fo r the listing 1 program. 

Pascal Pascal/ MT+B6 Pascal·86 

PS: 

PS: 

PS: 

P9: 

P7: 

MOV 

MOY 
MOV 

MOV 
MOV 
INC 
CMP 
JLE 

MOV 
MOV 

MOV 
TEST 
IE 

ADD 
ADD 
MOV 

ADD 
MOV 

CMP 
JN LE 

MOV 
MOV 

MOV 
ADD 
MOV 

JMP 

INC 

MOV 
INC 
CMP 
JLE 

count : "' 0; 

lor i : = 0 to 
size do 

Oagsll I : = true; 

for i: = 0 lo 
slze do 

if flags(il then 
beqin 

prime : = 
j + i + 3; 

k : "" t + prime; 

while k < "' size 
do begin 

fl11gs(lr.J :"' 
lalse; 

k : = k + prime 

end ; 

count := 
count + l 

end; 

M4 : 

M2: 


M3: 


M12: 


MS: 

M7: 

Ml!: 

M9: 

MIO: 

MS : 

MOV 

MOV 
MOV 
INC 
DEC 
JGE 
IMP 

NOP 
MOV 
ADD 
XCHG 
MOV 
JMP 

MOV 
MOV 
INC 
DEC 
JGE 
JMP 

NOP 
MOV 
ADD 
XCHG 
TEST 
JNZ 
JMP 

MOV 
ADD 
ADD 
MOV 

MOY 
ADD 
MOV 

CMP 
JLE 
JMP 

NOP 
MOV 
ADD 
XCHG 
MOV 

MOV 
ADD 
MOV 

JMP 

MOV 
lNC 
MOY 

IMP 

COUNT,O 

I ,OFFFFH 
DS:WORD PTR 202CH, JFFFH 
I 
DS:WORD PTR 202CH 
M2 
M3 

AX,OFFSET FLAGS 
AX,! 
AX.DI 
BYTE PTR (Dl) ,01 
M4 

l ,OFFFFH 
DS:WORD PTR 202EH,IFFFH 
I 
OS: WORD PTR 202EH 
MS 
M6 

AX.OFFSET FLAGS 
AX.I 
AX.DI 
BYTE PTR IDl l.01 
M7 
MB 

AX ,! 

AX ,! 

AX ,3 

PRI ME, AX 


AX.I 

AX.PRIME 

K,AX 


K,lFFEH 

M9 

MJO 


AX ,OFFSET FLAGS 

AX,K 

AX,Dl 

BYTE PTR (Dlf.O 


AX.K 

AX,PRJME 

K,AX 


Mll 


AX.COUNT 

AX 

COUNT.AX 


Ml2 


COUNT,O 

ex.a 
I ,CX 

SI ,CX 
FLAGSISIJ. I 
ex 
CX, lFFEH 
PS 

AX,O 
LAX 

SJ.AX 
FLAGS(SIJ ,I H 
P7 

AX.AX 
AX,3 
PRlME,AX 

AX.SI 
K,AX 

K,I FFEH 
P9 

Sl ,K 
FLAGS(SI J,O 

AX,PfUME 
AX.SI 
K.AX 

P8 

COUNT 

AX.I 
I 
AX, JFFEH 
P6 
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---

Compiler (mi
llme 

croseconds) 
Size 

(bytes) 

Pascal/MT + 
Pascal-86 

86 31 
18 

23 
13 

Table 2: S1111w1my of results of lite listing 
2 corle. 

Trxl conlinut'li from page 356: 
understand the Pascal-86 code, ex­
amine table 1, which details the 
register usage. I deduced the first line 
in table 1 by backtracking through the 
code. Given that the accumulator 
contains the value of 1, it makes 
perfect sense to compute I+ I by add­
ing the accumulator to itself. This 
step is an optimization because dou­
bling the accumulator won't normal­
ly double I; this particular optimiza­
tion can therefore take place only 
when the accumulator contains l. 
This optimization gives the Pascal-86 
code a one-instruction advantage 
over PascalfMT +86 code. 

Similarly, the code for computing 
K was optimized in Pascal-86 by tak­

ing advantage of the fact that registers 
happened to contain all of the nec­
e ssary values. As the Pascal-86 in­
struction 11 in listing 2 starts to ex­
ecute, the SI register contains the 
value of PRIME. Pascal-86 simply 
adds the two registers together to 
form K and then stores the result in 
K, saving one instruction over the 
m ore obvious approach taken by 
Pascal/MT + 86. The total code size 
and execution times for Pascal l 
MT + 86 and Pascal-86 are shown in 
table 2. 

Could these examples be improved 
by an assembly-language program­
mer? A programmer might be able to 
p roduce a Sieve program that was 
faster overall than the Pascal-86 code, 
but it would certainly be impossible 
to improve on the code that Pascal-86 
generated for the computations of K 
and PRD\.1E. The PascalfMT +86 com­
putation of K could easily be im­
proved. As Pascal/MT +86 starts to 
compute K, the value of PRIME is al­
ready in the AX register. All that is re­
quired is to add in the value of [and 
store the result in K as shown below: 

;k := i + prime 
ADD AX,I ;AX already 

;contains 
;PRIME, just 
;add in I 

MOV K,AX iStore result in 
;K 

Titls code saves one instruction and 
would make the Pascal/MT+ 86 code 
more competitive with the Pascal-86 
code. 

The Pascal-86 code for computing 
K and PRIME is devious. It uses an 
approach that is not recommended 
for human programmers because the 
code is hard to understand and hard 
to modify. Pascal-86 uses results of 
many previous steps as a starting 
point for computing K and PRIME. 
However, I believe that devious (but 
correct) code generated by an 
automaton (the Pascal-86 compiler) is 
acceptable. Programmers strive to 
a·eate readabJe programs because 
programs that can be easily read can 
be used and maintained by others. In 
this case, the goal is to create readable 
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Listing 4: The 8086 assembly code generated by the Pascal/MT +86 arrd P115cal-86 compilers 
{ot the fo!luwing listing l FOR loop: 

for i ; = 0 to sii.e do 
flags[i} := /-ril e; 

The code has been refonnatted to make it more legible, and it has been slightly revised to cori­
fonn to Intel ap·code standards. Both routines have been assembled and tested, 

Pascal/MT+ 86 

I MOY l,OFFFFH 
2 MOV DS:WORD P'I'R 202CH, 

lFFFH 

3 M4: INC l 
4. DEC DS:WORD PTR 202eH 
5 JGE M2 
6 JMP M3 
7 M2: NOP 
8 MOV AX.OFFSET FLAGS 

9 ADD AX,l 

!O XeHG AX.DI 

11 MOV BYTE Pl'R [DIJ,OlH 

12 JMP M4 

M3: 

Pascal-86 

13 MOV CX.OH 
14 PS: MOV DS;J;CX 
15 MOV SI,CX 

16 MOV DS:FLAGSI SIJ,IH 

17 lNG ex 
IB CMP e X,lFFEH 

19 !LE PS 

Coding 
Method 

Pascal/MT +86 
Pascal·B6 
Author's Assembly Loop 
Author's Assembly St ng 

;ln!!lalize I lo - 1 
;ln!ti11llze anonymous 

; loop counter to 8191 
;Increment 1 
:Decrement anonymous loop coun er 
;Jump lo M2 II loop should conUnue 
;lump out ol loop 
;Do nothing 
;Pldoe base address ol FLAGS 
: array Into AX register 
;Add l to lhe bo!ff! address . in AX register 
;Put address of an element o! 
; FLAGS ar ray inlo DI register 
;Put a l (true) into element 
: ol FLAGS drray 
;Jump beck to loop Increment 
! section 

;Put a zero into e x register 
;Place w.ilue in CX register into 1 
;Copy CX register Into 
; SI index rec;risler 
;Put a I (true) into an 

element of FLAGS array
' 
;Increment e x regi.ster 
;Compare value In CX reqlster 
; wl th Turmlnal Velue 
:Jump back to PS ii loop should continue 

TI me Si.ta 
(milliseconds) (bytes) 

265 39 
155 21 
120 15 
17 13 

Table 3: SummanJ of the perfomrance of four routines used to iriitialize lhe FLAGS array. 

and maintainable Pascal source code. 
The object code generated by the 
compiler doesn't need to be 
readable- it should be correct and 
efficient. 

The FOR Loop Schemata 
Th Sieve benchmark program in­

cludes two FOR loops: one loop to 

initialize the array of flags that form 
the basis of the Eratosthenes method 
and one loop to actually search for 
primes. The FOR loop is obviously a 
very important part of Pascal and it 
also happens to be one of the areas 
where the two compilers in this 
study use very different strategies. 

We will examine the initialization 

FOR loop because it is the simplest 
FOR loop in the Sieve. Another 
reason for studying the u-Utializatlon 
FOR loop is more subtle- this par­
ticular loop can be dramatically op­
timized . Listing 4 shows the code for 
the initialization FOR loop produced 
by the two compilers. 

The coding schema for a FOR loop 
can be separated into three logical 
sections: the initialization of the loop, 
the test-and-increment section, and 
the body of the loop. A glance at 
listing 4 reveals that Pascal/MT + 86 
and Pascal-86 use different FOR loop 
structures. 

In Pascal/MT+ 86 the initialization 
section is at the top of the code (lines 
1 and 2), the test-and-increment sec­
tion is in the middle (lines 3 through 
6), and the body of the loop is at the 
end of the code. The Pascal/MT +86 
FOR loop is completely coded in 
twelve 8086 assembly-language state­
ments containing 39 bytes of code. 
The execution time of the initializa­
tion FOR loop (8191 iterations) is 265 
milliseconds (see table 3). 

The Pascal/MT+ 86 FOR loop 
schema uses two loop counters, the 
visible loop counter named I and an 
anonymous loop counter created by 
the compiler. In the listing 4 code the 
anonymous loop counter is stored at 
location 202C hexadecimal and i 
referenced only twice, once in line 2 
and once in line 4. The visible loop 
counter is incremented once each 
pass through the loop, whereas the 
anonymous loop counter is decre­
mented each time through. The vis­
ible loop counter is initialized (in line 
1) to be 1 less than the starting value, 
while the anonymous loop counter is 
initialized (in line 2) to be the number 
of passes through the loop plus 1. 
During each execution of the loop the 
anonymous loop counter actua11y 
determines whether the loop should 
continue. The visible loop counter (I) 
is just along for the ride and for use 
in the body of the loop. 

Dual loop counters are the most 
striking feature of the Pascal/ MT+ 86 
FOR loop schema. What is to be 
gained from dual loop counters? Ac- · 
tually there is an advantage. Pascal is 
intended to be a very "safe" lan­
guage. Pascal uses strong type check­
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ing1 strict syntax, explicit declara­
tions, etc.,, to safeguard against pro­
grammers' mistakes or laziness. One 
of the safeguards built into Pascal is 
the inviolability of the FOR loop. It 
is supposed to be impossible to pre­
matmely exit from a FOR loop in 
Pascal. The initial conditions of the 
loop are evaluated once (when you 
enter the loop), and the loop counter 
itself should not be modified during 
the course of the loop. The dual loop 
counters of Pascal/MT+ 86 make it 
impossible for a programmer to pre­
maturely exit the loop since the ac­
tual loop counter is inaccessible to a 
Pascal programmer. We will come 
back to this point shortly. 

The next striking feature of the 
Pascal /MT + 86 FOR loop schema is 
the presence of a pair of Jump state­
ments on lines 5 and 6 of listing 4. 
One statement clearly would have 
been adequate. The conditional jump 
on line 5 is a "jump if result is greater 
than or equal'' around the second 
jump. It would have been simpler 
and shorter to simply insert a "jump 
if result is less than" to M3. Another 

interestjng featw·e is line 7, the "no­
operation" line. Occasionally a com­
piler is forced to insert NOP codes in 
a pwgram in order to fill reserved 
space. However1 why should a NOP 
be the target of a Jump instruction? 
With miniscule effort the jump on 
line 5 could have used line 8 as the 
target instead of line 7. 

One final comment must be made 
regarding the Pascal/MT+ 86 listing 4 
code. The 8086 microprocessor has 
addressing modes specifically 
designed for accessing arrays of bytes 
or words. These addressing modes 
are ignored in the Pascall MT + 86 
code shown in listing 4, and the ad­
dress calculations are done explicitly 
in statements 8 through 11. 

The FOR loop schema used by 
Pascal-86 is much leaner than the 
Pascal /MT +86 schema. The basic 
organization of the Pascal-86 FOR 
loop is different . In Pascal-86 the loop 
initialization is at the top (line 13), the 
body of the loop is in the middle 
(lines 14 through 16), and the 
test-and-increment portion is at the 
end. The Pascal-86 version doesn't 

use dual loop counters; it effectively 
uses the array addressing mode of 
the 8086 microprocessor, and it 
avoids back-to-back Jump statements. 

The advantage of the Pascal-86 loop 
schema over the Pascal/MT + 86 
schema is obvious. The Pascal-86 
code is 18 bytes shorter and executes 
110 milliseconds faster. (The results 
are summarized in table 3.) 

Could an assembly-language pro­
grammer produce a better initializa­
tion FOR loop than Pascal-86? Al­
though I1m not a veteran 8086 assem­
bly-1anguage coder, I decided to 
attempt to improve on the Pascal-86 
code. The easiest way to program in 
assembly language is to use a high­
level language (Pascal, perhaps) as a 
crutch. Write the problem initially in 
the high-level language. Once the 
high-level language version is work­
ing, it is relatively easy to examine the 
compiler's code and then write an 
optimized version . 

I was able to improve the Pascal-86 
initialization loop very slightly ( ee 
listing 5). Pas\al-86 used the CX 
register as the loop counter and the 
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Listing S; Two routines wn'tten by the author in 8086 assembly language. The first version 
is esser:tiaily an ~h'mization of tlte Pascal-86 FOR loop; lhe second ve1sion uses 8086 string 
aperat1ons to achieve 1111 ;:nomwus speed advantage. (Compilers amnot easily def.ect loops that 
could be recoded using string operations; programmers have adefinite advantage in such situn­
tions.) Both routines were coded and tested using an Intel development system. 

8086 Assembly-Language Loop 

;!nJtJalize FLAGS array so that each element = l 
;Use SI lo index FLAGS array and also as a loop counter 

l MOY 51,0H :Put a iero into SI Index register 
2 LI : MOV FLAGSISI], IH. ;Put a J (true) Into an element 

; of FLAGS array 
3 INC SI ;Increment SI register 
4 CMP SI, IFFEH ;Compare SI register with final value 
5 JLE Ll ;Jump back lo LI to continue 

8086 Assembly-Language String Operation 

;!n'llla lfze FLAGS array usin g stri ng opet11tlons 

5 PUSH DS :Move contents of OS segment register 
7 POP ES : into ES segment reqisfer 
8 GLD ;C lear the direction ll1i.9 
9 MOV CXJFFFH ;Place lterallon count into CX reqlsier 

JO MOY DI.OFFSET FLAGS ;Place address of FLAGS array 
; into DI index reqisler 

II MOV AL,01 ;Place a I In Lhe AX byte register 
12 REP STOSB ;_Repeat the stri ng operalton 

SI register as the array index. I com­ where the "store byte string'' opera­

bined these two functions in the SI tion is repeated 8191 times. The 

register and saved one instruction . I assembly-language string version is . 

also saved an instruction by keeping 2 bytes shorter than the assembly­

the loop count in the SI register; the language loop version, and it is over 

Pascal-86 version copied the value to six times faster. 

memory once per iteration. (I could Many observers have cautioned 

have saved one more instruction by that tweaking code produces only 

looping from 8190 down to 0 instead modest improvements; dramatic im­

of looping from 0 up to 8190.) provements require changing the 


This first assembly-language whole approach. In this example, 
tweaking produced a modest im ­ tweaking produced a 20 percent im­
provement- the code shrank from 21 provement, whereas changing the 
to 15 bytes and the time shrank from whole approach by using the string 
155 to 120 milliseconds. The 35-milli­ instructions produced a sixfold im­
second improvement represented ap­ provement. 
proximately a 20 percent increase in You should also note that the jni­
speed . tialization code using the 8086 string 

Can the initialization FOR loop be ins tructions shown in listing 5 is not 
tuned even more? The 8086 micro­ a general substitute for a FOR loop 
processor includes string instructions schema. The particularly simple FOR 
for performing operations on arrays loop studied in this article happens 
or bytes or words. My second assem­ to be expressible as a string opera­
bly-language coding effort produced tion- most FOR loops cannot. 
a much faster version by using the 
8086 string instructions. Notice that Ramifications of the 
the string version in listing 5 doesn't FOR Loop Schemata 
even use an explicit loop; the actual The biggest difference between the 
iterations occur in statement 12 FOR loop schema of Pascal/MT+ 86 

Listing 6: A progmm that investigates 
premature exits from a FOR loop. 

program prerriahlrs(input,oulpul); 

var !,count : lnieqer; 


begin 
count:"' 0; 
[or i ; ,.. 1 to JO do begin 

count:= counl + I; 
J: = JO; 
end; 

wrlteln(count.' iterations') 
end. 

Listing 7: Pascal code containing a subroutine 
(named "shorldrmit'') designed to cin:umvet1t 
Pascal-86 compilation safeguards. 

program premalure(input.output): 

var r.count : Integer; 


procedure shorlclrcutt; 

begin 

i:"' 10 

end; 


begin 

count :"' 0; 

for i : "' I to l 0 do begln 


count : = count )·. 
shortctrcurt 
end; 

wrtteln(count; llerallons') 
end. 

and of Pascal-86 is MT +86's anony­
mous loop counter. We saw previous­
ly that the Pascal/MT+ 86 approach 
was used to make it impossible to exit 
a FOR loop prematmely by modify­
ing the control variable. I decided to 
investigate how the Pascal-86 com­
piler protected the FOR loop because 
safe programming is so important to 
Pascal. 

I coded the test shown in listing 6 
in order to investigate the safety of 
the two Pascal compile.rs' FOR loops. 
The program attempts to short-circuit 
the loop by setting the loop counter 
variable 1 to 10 each time through the 
loop. The variable COUNT actually 
keeps track of how many times the 
loop operates. When l compiled the 
program in listing 6 ustng Pascal/ 
MT+ 86, it compiled without com­
plaint; when I executed the program 
[ saw the message "10 iterations:' 
When I compiled the program using 
Pascal-86, I received an error message 
informing me that it was not accept­
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able to change the value of I in mid­
loop. Pascal-86 protects FOR loops 
during compilation by detecting as­
signments to the control varjable, 
while Pascal /MT+ 86 protects FOR 
loops during execution by using dual 
loop counters. 

Could either technique be fooled? 
After several false starts, I produced 
the program shown in listing 7. The 
coding techniques shown in the list­
ing are definitely not recommended, 
although they appear to be legal in 
Pascal. Since I couldn't explicitly alter 
the loop index variable (I), J decided 
to use a subroutine to do fhe dirty 
work. The subroutine named Short~ 

circuit is designed to circumvent the 
compilation safeguards of Pascal-86. 
The program in listing 7 compiled 
without complaint using Pascal/ 
MT+ 86 and Pascal-86. The loop ex­
ecuted 10 times in the MT+ 86 ver­
sion and only once in the Pascal-86 
version. 

The Pascal-86 compiler does its best 
to protect the FOR loop at compile 
time, but the compiler can be fooled . 
The Pascal/MT+ 86 compiler protects 
its FOR loop during execution by 
using an inaccessible loop counter. I 
wasn't able to short-circuit the 
MT+ 86 method, but rwas dismayed 
by the lack of warnings when I com­
piled the program in listing 6. It's up 
to 	you to decide which compiler's 
operation you prefer. 

Conclusions 
1 hope that you don't decide to 

forgo the FOR loop jn Pascal because 
of its overhead. In the great majority 
of FOR loops, calculations in the 

body of the loop dominate lhe execu­
tion time. Fine-tuning your programs 
for today's language implementations 
may allow marginal improvements, 
but your program wil be harder to 
understand and possibly harder to 
transport. 

Similarly, I hope that all of you 
avoid the FOR loop short-circuit tech­
nique shown above. Clever program­
ming can occasionally add a new 
feature to a language, such as the 
ability to prematurely exit a FOR 
loop. However, such programming is 
nonportable and hard to understand, 
and it may not even work when the 
next version of your compiler is re­
leased. Code generation enables us 
to understand why the Pascal/ 
MT+ 86 loop is inviolable while the 
Pascal-86 loop is not, but if you pro­
gram in Pascal, you should use FOR 
loops only when you really know in 
advance how many times you want 
to iterate. 

For the most part you should strive 
for correct, clear programs. Speed is 
a secondary concern. People who 
write programs with a compiler's 
quirks in mind are trying to erve two 
ma ters. Programming is hard 
enough when you are serving a 
single master-correctness. 

When is it appropriate to examine 
your compiler's code? Sometimes a 
program that appears to be correct is 
not working as you think it should . 
Examining the relevant code might 
reveal a bug in the compiler, although 
it is more likely to reveal a subtle error 
in your programming. Simply ex­
amining the code in a different 
form - assembly language- often re­

veals errors in your high~Ievel-lan­
guage programming. 

Another reason to examine code is 
to speed up the time-critical section 
of a program. We've all heard that 10 
percent of the code executes 90 per­
cent of the time. lf a small section of 
code must be rewritten by hand in as­
sembly language, it is easiest if the 
code is prognmmed first in the high­
level 1anguage and then optimized 
based upon the generated code. An 
added benefit of this technique is that 
the high-level version can serve as 
documentation, a much better form 
of explanation than the usual assem­
bly-language documentation . 

A final excuse for examining code 
is curiosity. Compilers perform a Hal 
service, but we don't normally get to 
see the results. Poking around in the 
compiler's attic can be good clean 
fun. • 
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Never b fore has anyone put so much 
into something so small. The WY-50 gives 
you big t rmina l features without occupy­
ing your en ti re work-space. This took 
revolutionary de ign. Design a lot of 
people couldn't accomplish for the price. 
But we did. 

In fact, the WY-50 introduces a new stan­
dard for low-co t terminals. You get a 
compact, full-featured design that meets 
the most advanced European ergonomic 
standard . 30% more viewing area than 
standa rd screens. And a price tag as small 
as they come. 

The WY-50 sells for only $695.00. 

• 14" screen. 
• 80/132 column 

format. 
• Soft-set up mode. 
• High resolution characters. 
• Low-profile keyboard. 
• Industry compatible. 
• Only $695.00. 

For more information on the revolution­
ary design, ou tstanding features and 
unique good looks of the new WY-50, 

contact 
WYSE 

and we'U 
send you a 

brochure filled with everything 
you need to know. The WY-50. The full­
featured terminal with the small price. 
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BYTE carries more pages of 
advertising than any other 
computer magazine in the 
world, because: 

1. BYTE is the only high-tech 
magazine serving the entire 
microcomputer field. Our 
editorial covers all hardware, 
all software, al I peripherals . 
Therefore, every computer­
related product belongs in BYTE. 

2. Do you know any 
sophisticated computer user 
who doesn't know BYTE? Over 
400,000 pay to read BYTE every 
month because it is the 
authority, the international 
standard by which al I other 
computer magazines are 
measured. Including pass-along, 
BYTE's high-tech readership 
totals nearly 850,000. It's an 
audience every advertiser wants. 

3. Do BYTE readers like al I those 
ads? They'll send over 6 million 
'\more-information" inquiries to 
our advertisers this year. No 
other magazine comes close . 
Whether in the front, middle or 
back of the magazine, ad pages 
in BYTE average over 1,000 
inquiries. Some back-of-book 
advertisers have pu Iled over 
2,000 with a single ad! 

That's why there are so many 
ads in BYTE . 

If you're an advertiser, or are 
thinking about becoming one, 
talk to us-we're the people 
who wrote the book on micro­
computer marketing. Just call 
Pete Huestis, Advertising Sales 
Manager, at (603) 924-9281. 
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Writing Device Drivers for 

MS-DOS 2.0 


Using Tandon TMl00-4 Drives 

The increase in flexibility can be worth the added effort 

One of the many new features of 
MS-DOS 2.0 is its ability to allow you 
to write your own device drivers to 
be included in the operating system 
at start-up time. This feature lets you 
add new peripherals, such as disk 
drives, that a.re not supported by the 
standard software. 

The IBM PC will support, without 
hardware modification, the Tandon 
TMl00-4 disk drive. This drive Looks 
exactly like a standard IBM double­
sided drive except for the IBM in­
signia on the newer drive. In fact, 
Tandon is one of two IBM suppliers. 
The TMl00-4, however, will hold 
twice as much data as the standard 
IBM double-sided disk. Unfortunate­
ly, MS-DOS 2.0, as configured for the 
IBM PC, cannot recognize this drive 
without some modification . Thus, 
MS-DOS 2.0 is a natural candidate 
for a user-written device driver. 
Though it is possible to patch DOS 
to make it work with this drive u ing 
existing device drivers, writing a new 
routine allows you to make optimal 
use of the TM100-4's features, such as 
the faster head-stepping rate that is 
po sible with this drive. 

In this article, I will describe the de­
velopment of a device driver for the 
TMl00-41 explain device drivers in 
general, and look .in some detail at 
problems I encountered in develop­
ing this particular driver. These prob­
lems reflect some pitfalls that are 
characteristic of the IBM PC and DOS 
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by J. Eric Roskos 
2 .0, so they are useful when writing 
other kinds of drivers as well. 

Device Drivers 
An MS-DOS 2.0 device driver con­

sists of two separate procedures, 
called at separate times by DOS. 
These procedures are patterned 
closely after the device drivers in the 
Unix operating system produced by 
Bell Laboratories, although the DOS 
drivers' structure reflects an orienta­
tion toward assembly-language pro­
grammin& whereas thfa part of Unix 
is written entirely in the C language. 

The first of the two procedures that 
make up a device driver is the 
''strategy" procedure. lt is called by 
DOS to request an operntion from 
the device, such as a read or a write. 
The procedure stores the r€quest and 
then returns to the caller. 

The strategy procedure does not 
perform the requested operation; 
that is done by the second procedure, 
the "interrupt" procedure. lt is im­
portant to understand the reason for 
this . In a well-designed operating 
system, TJO (input/output) operations 
should occur asy11chro11ously. It may 
be possible to make the peripheral 
function more efficiently if you are 
allowed to make requests to it and it 
is then allowed to process them, 
without an unreasonably tight con­
nection between the two events. For 
instance, it may help to let the device 
handJer sort a set of requests in some 

strategic order that minimizes the 
amount of movement required by the 
disk heads. Likewise, it may help to 
allow the device driver to anticipate 
a future 110 request based on past 
ones and to prepare for it before the 
user requests it . Such advanced rea­
sons are usually found only in multi­
user (or multiprocess) operating 
systems and, in fact, DOS 2.0 does 
not make much use of them; but we 
can design better device drivers if we 
realize this underlying principle. 

The interrupt procedure, the sec­
ond of the two ma.king up the device 
driver, is responsible for performing 
the operation requested by the 
strategy procedure. The interrupt 
procedure is called when the device 
is ready to handle another request. 
It looks for a request stored by the 
strategy procedure, and if it finds 
one, it executes the requested opera­
tion and signals DOS that it has done 
so by turning on a "DONE" indicator 
associated with the request. 

In large operating systems, the in­
terrupt procedure is called by the pe­
ripheral, which sends a hardware 
signal, or interrupt, to the mlcropro· 
cessor when it has finished a previ­
ously requested operation. This 
signal causes the processor to issue 
a subroutine call to the interrupt pro­
cedure, which starts the peripheral 
working on another request. 1n DOS 
2.0, the interrupt procedure is instead 
always called by DOS immediately 



after the strategy procedure is called, 
probably because this is an early ver­
sion of the operating system that 
does not seem to use the fully asyn­
chronous structure just described. In 
fact, the sample driver given in the 
DOS manual assumes that DOS will 
a/ vays caU the interrupt procedure 
immediately after the strategy pro­
cedure, which would be incorrect in 
a truly asynchronous system. But 
even w hen asynchronous interrupts 
are used, the first time a device is 
used after it has been silting idle, 
DOS will have to call the interrupt 
procedure to get things going, 
because an interrupt is generated 
only when a device first finishes an 
operation . 

This means we don't have to worry 
about setting up the processor to pro­
duce interrupts (or about asking DOS 
to do it for us}, but we can stiO pro­
gram a device handler that has a 
structure much like those used in 
sophisticated operating systems. 
Thus, we can learn a lot about how 
device drivers wmk by constructing 
this relatively simple driver. 

Disk Drivers 
The kinds of requests that can be 

given to a device driver by DOS are 
listed in Chapter 14 of the DOS 2.0 
manual. For a disk driver, the pos­
sible requests are as follows: 

TNJT- InWalize the disk hardware 
when the system is first started up. 
This procedure is always called exact­
ly once, when DOS is started at 
power on or by pressing Ctrl/Alt!Del. 
MEDlA CHECK-Check whether the 
user has changed disks since the last 
time the disk drive was used. For my 
device driver, I always tell DOS f 
"don't know' whether it was changed 
because for a floppy disk this is prob­
ably more efficient than reading the 
djsk to see if it has been changed. An 
interesting alternative to this ap­
proach might be to tell DOS the disk 
hasn' t changed if the disk motor is 
still on and tell it it has changed if the 
motor is off. The motor is turned off 
by the clock-handling routine in the 
ROM BTOS (the portion of the basic 
input/output sy tern that is per­
manently stored in read-only mem­

ory) if the dfak is not used for a few 
seconds; this prov-ides a good guess 
as to whether the user might have 
changed the disk. If the user has 
changed the disk, the motor will be 
off (unless he i incredibly fast). 
Thus, if the motor is on, you can 
assume the user hasn' t changed 
disks; in such a case, DOS would not 
reread the disk if the block being ac­
cessed was in memory, speeding up 
mu1tiple access s to the same block. 
The DOS manual doesn't tell exactly 
what the tluee alternatjves (has 
changed, hasdt changed, do~t 
know) do, so you are probably safer 
with the "don't know" alternative. 
BUILD BPB-Tell DOS where in 
memory you have stored a table, 
called the BPB, describing the size of 
the directory and the number of 
blocks on the disk. 
INPUT-Read from the disk into 
memory. DOS gives you the starting 
block number on the disk, the start­
ing address in memory where you 
are to put the data, and how mar.y 
blocks you are supposed to read in . 
OUTPUT-Write from memory to 
disk. DOS gives you the same inior­
mation as for the INPUT function . 
OUTPUT WITH VERIFY-Write from 
memory to disk, then verify that the 
data was written correctly. For our 
disk driver, we treat this request the 
same as a plain OUTPUT, although 
it would be fairly easy to add a func­
tion to check that the data was writ­
ten correctly, since the ROM BIOS 
provides a VERIFY function. 

The exact form in wMch a request 
is given to the drjver i explained in 
Chapter 14 of the DOS manual. Th is 
data is called a "request header" and 
tells exactly what DOS wants the 
device driver to do. It always contains 
a "command code/' a number iden­
tifying the function to be performed; 
a "status word," in whi h we store in­
formation telling DOS whether we 
successfully performed the operation 
it asked for; and some other informa­
tion that rwon't go into here, telling 
the size of the request area in mem­
ory and the unit number when more 
than one device is to be handled by 
the same driver. The r quest header 
usually has other information follow­

ing it in memory, such as the address 
and bJock numbers to be used for an 
INPUT or OUTPUT operation . 

The two main things that a device 
driver for a disk must accomplish are 
the lNPUT and OU1PlIT operations. 
The other functions are fairly simple 
and may be based, with appropriate 
modifications, on the listing supplied 
in the DOS manual. l'U concentrate 
on the INPUT and OUTPUT opera­
tions in the remainder of this artic.le. 

Accessing the Disk 
When DOS asks the driver to per­

form either an INPUT or OUTPUT 
function, it supplies three numbers 
that tell exactly what is to be done. 
The first is the "transfer address;' 
consisting Clf two words. These words 
are the address in memory where the 
disk transfer is to take place. For an 
INPUT, this is where the data from 
the disk is to be stored as it is read 
from the disk. For an OUTPUT, this 
is where the data to be written onto 
the disk is found in memory. 

To understand this, let's consider 
how a u er's program would access 
the disk; for simplicity. lers say y u 
want to read an integer from the disk 
in a BASlC program. You can't read 
just an in teger, which is 2 bytes long, 
from the disk; the disk is read in 
blocks of 512-bytes. One of the func­
tion of DOS (and the BASIC inter­
preter) is to figure out where on the 
disk the integer is stored; it will be 
in some 512-byte block of the disk, 
and this whole block has to be read 
into memory all at on e, because 
that's how the disk works. So DOS 
sets aside an area in memory, called 
a buffer, into which the block is to be 
read. This area is entirely separate 
from your basic program and is in­
visible to you. It then asks the driver 
to read the block into the buffer, and 
after the driver has done so, it ex­
tracts the jnteger from the block and 
puts it into your BASIC variable. 

It is the address of this buffer in 
memory that is the first of the num­
bers given to the dJ·iver with an IN­
PUT or OUTPUT request. The driver 
does not have to set up the buffer or 
determine where data is on the disk; 
that is done by the higher-leve1 parts 
of DOS. It only has to read one or 

f-ebru~ry 1<J8.I ;.J BYra PubU_ratlDru; Im:. 371 

http:artic.le


more 512-byte blocks from the disk 
into memory when requested. The 
second number given to the driver is 
the number of these 512-byte blocks 
that are to be read in . Often, only one 
block will be read at a timei but when 
a lot of data is to be transferred at 
once, such as when copying a file or 
saving the text from a word pro­
cessor, many blocks may be read or 
written at the same time. The third 
number given to the driver is the 
''starting-block number'' telling 
where on the disk this data is to be 
read or written . Because disks always 
work in terms of 512-byte blocks, the 
disk is divided up into a series of 
these consecutively numbered 
blocks; the block number is a "disk 
address" analogous to the memory 
address of a variable in memory, but 
the size of the object being addressed 
is much greater (512 bytes versus 1 
byte) . 

Operating the Hardware 
I've just explained that when DOS 

asks the driver to perform an INPUT 
or OUTPUT, you'll be given informa­
tion on where in memory and on 
disk the data is to be found or put. 
But you have to make the disk drive 
actually read or write the data . For­
tunately, the program in the IBM PC's 
ROM (read-only memory), called the 
ROM BIOS, makes this easier. This 
program has subroutines for almost 
every hardware device available for 
the machine, including, fortunately, 
the TMl00-4 disk, which is just 
another floppy-disk drive to the IBM 
PC. To use this subroutine, move in· 
formation concerning what you want 
done into the 8088's registers and 
then call the subroutine via the 8088's 
TNT instruction. However, there are 
two problems. First, the ROM BIOS 
doesn1t know about DOS's block 
numbers; second, in any one call to 
the ROM BlOS subroutine, you can't 
transfer more than nine sectors at a 
time. (Depending on where the start­
ing sector is on the disk, you may 
only be able to transfer less than 
nine.) The information you have to 
give DOS is listed in table 1. 

Of the available functions, a DOS 
disk drive needs to use only func­
tions 0, 2, and 3; these are the RESEt 
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AH = Function to be performed; 

O "' RESET lhe disk drive 

1 = gel status Information 

2 - REAG from disk into men1ory 

3 = WRITE lrom memory to disk 
4 = VERIFY a write operation 
5 '"' FORMAT a track of lhe disk 

AL ~ Number ol sectors to transfer 
CH "' Track on disk to be used 
CL .. Sec\or within track to use 
DH ~ Head on disk drive to use 
DL = Disk drive to use 

ES:BX -= Address of buffer ln memory 

Table 1: Before calll11g the ROM BIOS 
subroutine, yo11 mttst load the appropriate 
i11fon11aJio11 (shuwn above) into tlie BIOS 
registers. 

READ, and WRITE functions. Notice 
that locations on the disk are given 
in terms of the track, head, and sec­
tor. The track number identifies 
which of the concentric rings of data 
on the disk is to be used; the TMl00-4 
can store twice as much data as a 
standard double-sided drive because 
it has 80 tracks instead of 40. The 
head number on a double-sided disk 
drive such as the TMl00-4 identifie 
the side of the disk you should use. 
And finally, the sector number tells 
which of the nine available sectors on 
a given track and side is to be used. 
(This sector number can be anything 
between 0 and 255; although Micro­
soft and I use numbers 1 through 
9, any numbers can be used. This 
is how most copy-protection schemes 
work.) 

To compute the track, head, and 
sector number from the DOS block 
number, we use the following 
formulas: 

track = block I 18 
TS = block mod 18 
head= TS I 9 
sector = TS - (head x 9) + 1 

Because each track holds 18 blocks 
(9 blocks per si.de, 2 sides), the track 
number is the block number divided 
by 18 (using integer division) . The 
value TS is the sector number within 
the track, a number between 0 and 
17. If th.is number is less than 9, use 
head 0 and sector TS+ 1 (because sec­
tor numbers start at 1, not 0). U it's 
9 or greater, subtrad 9 from TS+ 1 

and use head 1. In other words, the 
first 9 sectors are on head O; the sec­
ond 9 are on head 1. This is also how 
head, sector, and track numbers are 
calculated by the DOS disk drivers. 
For an introductory description of the 
ideas of head, sector, and track, see 
pages 1-10 of the DOS 2.0 manual; 
it provides more information on the 
basic concepts involved. 

After you've translated the block 
number to the numbers required by 
the ROM BIOS, you have to break up 
requests for transfers bigger than can 
be handled at one time into con­
secutive requests to the ROM BIOS. 
The reason you have to do th.is is that 
the ROM BIOS doesn't know how 
DOS numbers sectors. rt doesn't 
assume after it has transferred the 
last sector on track n that it'can go to 
some other track and sector, say track 
n+ 1 sector 1. You have to tell it e ­
plicitly. So whenever the track or side 
(head) numbers change, you have to 
give the ROM BIOS another request. 

A1though this is somewhat compli.­
cated, if you sit down with pencil and 
paper you can probably write out a 
simple procedure, in the program­
ming language of your choice, to 
solve the problems just described , 
This is not too difficult and is a good 
practice whe.never you are program­
ming a complicated procedure in as­
sembly language . Unfortunately, 
there are some intere ting and 
frustrating aspects of this problem 
that aren' t documented in any 
manual-and this made my project 
much harder. 

Unexpected Problems 
When I wrote the original device 

driver, t used the example in the DOS 
manual as a guide. Within a reason­
able amount of time, 1 had what 
should have been a working driver. 
But it wasn't that simple. 

First, 1 had put some calls to DOS 
into my driver to display information 
so I could trace the activity of the 
driver for debugging. But the driver 
didn't work at all. It hung the system. 

I tried using the debugger supplied 
with DOS. I traced the execution of 
the driver, using breakpoints at ap­
propriate places. Strangely, the re­
quests to the driver seemed to be get­



ting destroyed; and more strangely, 
no matter where I put the break­
point, this would always happen 
sometime after the first breakpoint 
was hit. Finally, by more tracing, I 
discovered the first difficulty with 
writing device drivers for DOS 2.0: 
you can't use the debugger because 
the debugger uses DOS's 110 rou­
tines rather than having its own, as 
is desirable in a good debugger (a 
debugger should generally be as in­
dependent of anything else in the 
system as possible); and DOS's 1/0 
routines are not "reentrant," meaning 
you can't call them from within a 
previous call on the I/O routines, or 
the former's data will be destroyed. 

This was a disappointing setback. 
You can't use the debugger to debug 
the operating system because the 
debugger tampers with the data 
you're trying to examine. It's hard to 
understand why Microsoft designed 
it this way. It would be helpful if 
someone would develop a debugger 
independent of anything (except 
perhaps the ROM BIOS) to plug in­
to the extra socket on the 5150 cen­
tral processor (there's not a free 
socket on the 5160, so it wouldn't 
work there). 

The second problem I had con­
cerned the DOS J/O routines. They 
aren't reentrant. This is mostly 
because DOS seems to have been 
written in assembly language. Many 
of the icliosyncrasies of DOS could 
have been avoided if, when making 
a Unix-like single-user operating sys­
tem, they had also followed the lead 
of Unix and written it in C, which 
uses a stack for local variables, thus 
tending to minimize problems such 
as those that occurred with the 
debugger and TIO routines. 

Afrer filling out one of the com­
plaint forms in the back of the DOS 
manual to send to Microsoft, 1 pro­
ceeded to write my own routines to 
use the ROM BIOS to display debug­
ging information on the screen. They 
are illustrated in listing 1. After 
replacing the original calls to DOS 
with calls on 	my new routines, I 
tested it again. A third problem 
emerged. No matter what I did, DOS 
would give the message Sector siu too 
la rge in 	 file Tm4.com. Trus message 

Listing 1: The ROM BIOS debugging routines. 

prlreg - print contents of re91ster rg in hex, fo l lowed by messa9e 
string In m-.;g, e.g., prtreg a)( 1 • ,.ax register • 

prtreg 	 macro rg .msg 

PU5h ax 

me>/ o,rg 

ca 11 prta;c 

wto mS{J 

pop ax 

enan 


wta - wrl te mesg to dlsplay. E.g. 1 wto "l/O Error • 

wto macro mesg 

I oca I msgt. tr.around 


ifde debug 

push u 

pUt.h bx 

push si 

mov s1 ,off set msgstr 

cal 1 pu tc 

pop 'Si 


pop bY. 

pop ax 

Jmp around 


msgstr : 

db me5g 

db OOH OAH, ' $ ' 


<1round: 
end i f 

enctn 


Local Procedures for debu991n9 macro-.; 

pule - equi v a lent of OOS f unction 9 

pu c 	 proc near 

mov bl ,7 

mov bh,O 


putc l : 

mov al [ s i J 

cmp .al, ' $ ' 

Je putc2 

mov ah, 14 

int IOH 

i nc s 

Jmp pu tc l 


pu tc 2 : 

r et 


putc endp 


! 

; prtnum - print Ji»j-order 4 b i ts of .. 1 register In hex 

pr tnum 	 proc near 

PU5h ds 

push cs 

pop di 

put.h bx 

1110\/ bx ,off-.;et xlhb 

x I a.lb 

mov ah, 14 

mov bh,O 

int !Oh 

pop bx 
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Listing 1 continued: 
.POP ds 
ret 

.<I U.b db ' 0123456789ABCDEF ' 
pr num 11ndp 

; 

pr ta x - pr Int ix register ' s contents in hex 


1 


pr h x proc near 
push ex 
pU5h ax 
mov a l ,ah 
mov c I ,4 
shr al ,c I 
cal I pr t num 
pop ax 
push ax 
mov a I ,ah 
and al ,O Fh 
c;i.11 pr tnum 
pap a x 
push a 
mov cl"'
shr a I , ct 
cal I prtnum 

pop a ~ 


push a )( 


and al ,OFh 

cal I prtnum 

pop a )( 


pop 0 


ret 

or ta:>: endp 

Listing 2: T11e device driver local stack routine. 

1 Code used to se\ op a pr1 va te stac far the device driver 

j The a l lawl. ng is in t he code S€'1flent or th e dr i v er : becaus.e 
1. the code, s acV., and data Sl! '1f1E'nt ·;; are se up to a ll s art at 

. ~.</ the s.ame address . 

Pr i v ate 5tac~ - bec .iuse DOS do11sn t prov ide eno•Jgr1 

r oom or u s to do our debugging 110 


102 dup <" TM<I StilcP. "I : 1020 b1,tes :ota.cK a. re 
&tkbot ' : a l ittle e ra ~o~ce 1us t o be Hfe 

? 

' tac V. pointer >.<iv e area 

DOS s s d : 001~ er 1;, Bed h<>re 
DOS s siac•~ s.e-9fT1en l; ':! V ~O :-. ~r-E-

t sv11 ch \o pr 1vate > ad. 

mov sp~ ~v .sp s~ve DOS · ; ~tach pointer 
mov s;c ;; av, ss arid 1 t'i EtacY. segmen t 
mov ax , cs ~· ac Y. 1s 1n the code 'i~IJ!llent . ~owe 

moy ss,a.)I ; 3et s ac~. segment = code ;,egment 
mov ;p ,offset ,;tl~ bo \ ; and point >t ac ~ po i nter to bottom 

; o.f th<' s t ac ~l 

Code for s f' ategy routine goes her e 

; sw1 tch bad: to DOS s s tac . 

mov S?i. i.i S.'Sd\I r es lore DOS· s stack ~ eg we s aved 
mov sp , sp<>av li~ ew t se its ~tack po i nter 
f' @ And return lo DOS , who ca l l ed us. 

meant that my driver was telling 
DOS that the disk's sector size was 
something other than the intended 
512 byte . After careful examination, 
I found that this was false-the sec­
tor size was correct . At this point, 
only guessing and intuition led to a 
solution. I guessed that what was 
happening was that the system stack, 
a small stack local to DOS that is used 
in place of the user's stack whenever 
a DOS function is called, was over­
flowing and destroying som e of 
DOS's data . This seemed possible 
because my debugging I/O routines 
saved all the system's registers, using 
a lot of space on the stack, and called 
ROM BIOS procedures, using even 
more. So I resorted to the unortho­
dox method of having the device 
driver set up and use its own local 
stack (this method remains in the 
finished driver). This eliminated the 
error message, although I have no 
concrete evidence that this was the 
cause of the error. This is not a 
satisfactory solution, because it 
means the driver takes up more 
space than it should and the method 
used to switch stacks is complicated, 
much like a contei<t-switching opera­
tion used in a multitasking operating 
system to switch between several pro­
grams running at the same time. But 
this solution does assure that the 
driver will have a known amount of 
stack space, and it eliminates the er­
ror message. The method used to 
switch to a local s tack is illustrated in 
listing 2. 

Hardware limitations 
Following this improvement and 

the addition of some macros to print 
the contents of the registers on the 
screen, debugging proceeded about 
as expected for a while. The driver 
seemed to be working at last . But 
then, while copying a large file, an 
IJO error occurred . The error code 
rehrrned by the BIOS was code "09"; 
according to the ROM BIOS listing in 
the Technical Reference manual, this 
means ''attempt to DMA across 64K 
boundary:' This was the first refer­
ence 1 had seen to what turned out 
to be a difficult, and largely undocu ­
mented, hardware restriction on the 
IBM PC. When doing TIO to the disk 
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using the conventional hardware ap­
proaches (those used by the ROM 
BIOS), you can't read or write a block 
that lies across a 64K-byte boundary. 
This has nothing to do with the seg­
mentation registers, which are the 
usual cause of 64K-byte restrictions. 
Instead, it has to do with the way the 
circuit is built (as seen on sheet 4 of 
the 64/256K-byte System Board dia­
grams) . Although it isn't documented 
clearly, memory on the IBM PC is 
partitioned into 64.K-byte blocks for 
purposes of OMA (direct-memory ac­
cess) 110. Chip U19 on the central 
processor board is a "DMA page 
register'' that roust be given the up­
per 4 bits of the address of the buffer 
to be read or written before the 110 
operation starts. This will determine 
the upper 4 bits of the address in 
memory at which the 1/0 will occur. 
Since this can't be changed while the 
110 is going on, you can't do 1/0 t 
a buffer lying on a 64K-byte boun­
dary. For instance, you can't have a 
buffer that starts at hexadecimal ad­
dress OFFOO and goes through ad­
dress 10100, becau e that lies on a 

page boundary; note that the upper 
4 bits of the starting and ending ad­
dress differ. 

This wouldn't be so bad except that 
DOS regularly tries to do 1/0 opera~ 
tions using buffers that lie on page 
boundaries. This happens, for in­
stance, when the COPY command is 
used to copy a large file if your 
machine has more than 641< bytes of 
RAM (random-access read/write 
memory) . 

Again, it's hard to understand why 
this was done. CertainJy the new 1/0 
functions provided in DOS 2.0 that 
use a pool of buffers maintained by 
the operating system shouldn't have 
to do this, and probably don' t; the 
buffer pool almost certain! y can be 
allocated to avoid these 641<-byte 
boundaries. lt would also have 
seemed reasonable for functions such 
as COPY to check and not attempt 
such 110. lt's true that user programs 
would have to be restricted not to at­
tempt such IIO either, if they were 
using the "raw" 110 functions pro­
vided by DOS. Perhaps this was an 
attempt to allow DOS to smooth over 

irregularities in the hardware, as a 
good operating system should. As 
such, it was not a bad design deci­
sion, but it does make writing device 
drivers more difficult, espedally 
since documentation of this restric­
tion is so sparse. The only case in 
whid1 such a restriction is necessary, 
raw TIO by the user, is not desirable 
in any operating system because it 
minimizes protection by the system 
against the user accidentally destroy· 
ing valuable data in memory. 

1 solved this problem in my driver 
by checking whether a requested TIO 
operation crossed a 64K-byte boun­
dary. Ii it did, I transferred up to the 
block that cro se the boundary. 
Then, 1 copied the offending block to 
a local buffer within the driver and 
transferred it; then l transferred all 
the data foUowing the boundary­
violating block. This requires three 
transfers where one would have suf­
ficed , but it solves the problem. This 
may not be the best method- there 
may be some hardware trick to solve 
the problem, but if there is, it's not 
documented. The method I used 
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complicates the code (and, in fact, my 
solution does an unnecessary copy in 
the case of an INPUT operation 
because of the way the program is 
structured), but it works1 and there 
is no visible degradation in perfor­
mance. 

The Finished Program 
The finished devi~e driver Is a fully 

functioning driver for a TMl00-4 disk 
configured as device 1 (the drive nor­
mally called B: by DOS). It assumes 
that the device 0 (or A:) drive is a 
standard IBM disk drive compatible 
with either the 1M100-1 (single-sided) 
or 1M100-2 (double-sided) disk drive. 
This is probably the best approach to 
use, unless you have an expansion 
chassis supporting more than two 
disk drives, because IBM and the 
other software suppliers all distnbute 
their programs · on the standard 
40-track disks, and these do not ap­
pear to ·be readable on the TMl00-4 
with IBM's disk controller. 

A .major feature of this disk driver 
is that it changes the head-stepping 
rates for both the standard lMl00-2 
drive and the TM100-4 to rates that 
seem to work much better. Specifical­
ly, the Thfl00-2 is operated at 4 ms 
(milliseconds) per step and the 
TMl00-4 is operated at 2 ms per step. 
This is slightly faster than the 
specified optimal stepping rate for 
the drives (the optimal rates are not 
possible because the fast clock rate on 
the IBM PC causes the controller's 
stepping rate to be settable only in in­
crements of 2 ms, and the optimal 
rates are 5 and 3 ms, respectively). 
Using these rates causes the heads to 
move smoothly and quietly, eliminat­
ing the loud and irritating buzzing 
noise usually produced by the drives. 
If you find that your drives will not 
work at these rates, you can change 
them to slower values, but it is im­
portant not to operate the TM1D0-41;1t 
a 4-ms step rate, because it is claimed 
by at least one vendor (Network Con­
sulting, Inc.; see the warning on page 
3 of chapter CONFIG.IBM(Utl) in 
the UCSD p-System programmer's 
guide dated 16 March 1983) that a 
''serious vibration problem" exists 
that can damage the drive if a 4-ms 
stepping rate is used. 1 have used my 

disk drives at the rates set by this 
driver for the past ejght months with 
no adverse effects or increased IlO er­
ror rate; in fact, it would seem that 
the reduced vibration levels pro­
duced by operating the heads close 
to their specified optimal rates would 
reduce wear on the head supports 
and other parts in the drive. 

Future Enhancements 
One advantage of having your own 

disk driver is that you can devise 
ways to further increase the storage 
capacity of your drives. One of the 
easiest ways to do this is to go to 10 
sectors/track instead of 9. This feature 
is currently available under some im­
plementations of the UCSD p-Sys­
tem, where it appears successful . 
However, it requires changing vari­
ous timing parameters provided to 
the disk controller, and thus it is not 
as easy as going from 8 to 9 sectors 
per track 

Retrospective 
ln looking back on this project, 

several things are apparent. The first 
and most important is that, if I were 
writing the driver over, I would do i~ 
in C. I used assembly language 
primarily because I did not have a C 
compiler. 1 have subsequently pur­
chased a C compiler that would be 
well suited for this application; I have 
used it to write several stand-alone 
device-handling programs. I would 
guess that it would have taken me a 
third of the time it took me to imple­
ment the program in assembly lan­
guage if l had used C, because the 
majority of bugs, other than the prob­
lems described in this article, were 
related to register and addressing 
complications and structural flaws in 
the code that would have been 
avoided or easily detected if a block­
structured language had been used. 

I favor C for this project because it 
is not strongly typed but has power­
ful control structures1 unlike either 
Pascal, which is strongly typed and 
has weaker control structures, or sys­
tems-programming languages such 
as BUSS, which essentially has no 
typing at all a.nd relatively weak con­
trol structures. 

It is also apparent that DOS 2.0 
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computers
wholesale 

.... . . . ' •.... ... . $489 
Esprf1 II ..... ... ....•... 499 
Esprit Ill ................ 649 

LEAR SEIGLER 
ADM3A ............ . .. s529 
ADMll .................. 539 
ADM36 .... . ...... . ... . . 979 

N e w ! 
Televideo Pe rso nal Termina l 
PersonalTermlnal ... .... .. $399 
Personal Termina l .......... 529 
N l00w1111Jr1100111m 

Personal Termina l .......... 849 
w 120011.,l\11111t1tJtt1n 

TELE VIDEO 
910 .. .. . ... . . . ...... . $439 
914 . . . •.•.•.• .•....... 579 
924 ....•.•.....•.•.•... 695 
92S .......•.•.•.•... .. 699 
950 ................. - .. 865 
970 .. . ... . . . .. . .... . .. . 929 
TE XAS I NSTRUMENT S 
Tl 703 Printing Terminal . ... .. Call 
Tl 707 Print Term. A ·Mder• . . •. Call 
WYSE 
50 .. , ....•....•..... ... Call 

.... ... Call 

z .29 . . . . . . . . ... _. . $659 
ZTX -10 ............• .. . . 319 
ZTX -11 ................. 389 

- MODEMS-

Micro Modem 100 . .. ..... $269 
Micro Modem II •••••.•••• . 249 
Smar1modem 300 ...... .. . 199 
Smar1modem 1200 . .. ..... 498 
Smar1modem 12008 ...•. . . . Call 

N OVATION 
D·Ca1 ..... ... ... . .. ... S 149 
J·Ca1 ......... . .......•.. 99 
Apple Cat II .. . ........ , .. 269 
103SmartCat ....... ..... 179 
1031212SmartCa1 . ... .. . . 399 
212Au10Ca1 ...... ... . . . . 549 
Access 1-2·3 ........ ... .. 449 
SIGNALMAN 
Mkl ..... S79 Mk VII .. $109 
Mklll . .. .. 99 Mkll .. .... 79 
Mk V . - .. . 89 Mk VI .... Call 

U.S. ROBOTICS 
.... $439 

Amdele MAI Graphic s Board . $479 
AST Slxpak plus 64k ........ 299 
AST Megaplus 256k ... .... . 569 
CCS 132 Column Board ...... 589 
Microsoft 256k RAM Board . .. 399 
Planlronics Color + Soard . . .. 399 
Oua rdram New Ouadboard ... Call 
Quadram Ouadlink Board .... . Call 
Tecmar 1st MATE Board ..... 229 
Tecmar Graphics Master Board . 569 

- SYSTEMS­
coLUMB IA 
VP Poriab le ...... . ..... . . Call 
MPC .. . . .. .... .. . . . .... Call 
MPC w H.111a0•"11t •••••••• • •••• Call 

CROMEMCO 
C· 10 Super Pak ..... . ... $1429 
C · 10MP ~ '•' IC •OPUlWlh" .tJ~ . ••• 1819 
CS·l ..... . ..... ... . . .. 3 195 
CS-2 • .... .. . . ..... .. .. 3755 
CS· 3 ....... .. . .. .. . ... 5595 
64FDC . .. • . ..• . ........ 475 
TUART ... . .. . .. . . . . .. .. 255 

EAGLE 
II E Series PC Series 

l l E· 1 llE ·2 1PC·E PC-1 
II E·3 II E·4 PC -2 PC·XL 

1600 Series SPIRIT 
1620 1630 PortaWe 
- Call us 1oday for rhe best prices -

IN TERTEC .......... Call 1 

MORROW 
New Portabl w 20wes; & Softwar~ . Call 

N EC 
PC-820 1 ................ Call 
PC-8801 A Computer ..... .. Call 
PC -883 1A Dual ~,."'" ""· ... Call 

NORT HSTA R 
Now! Dhnension . .....•.... Call 

SANYO 
MSC 1100 ..... . .•..... $1399 
MBC 1200 .........•. , .. 1599 
MBC 4000 ............... Call 
MBC 550 ................ Call 

TELEVIDEO 
TS·803 ... .. . .. . .. .. .. S1989 
Portable ................. Call 

Z ENITH 
ZF- 100-21 .... , ........ S2319 
ZF· 120-22 ........ . .... . 2869 
ZF· 1 20-32 .... . •........ 4479 

315-472-3055 
Box 150 Brewerton, N..Y.. 13029 

Circle 83 on inquiry card. 

A NADEX 
DP-9501 . , .......... , . $ 1099 
OP-9620 . . .. ..•. .. .... . 1 199 
DP-9625 ... . ....•...... 1299 
OP-6500 ... . ..... . ..... 2399 
WP-6000 .. .... ........ 21 59 

CE N TRONICS 
730· 1 Parallel . . .. ..... . . . $ 199 
7 39-3 Serial ........ . .. .. . 449 

COEX 80 FT parallel . . . ... S239 

CITOH 
Prowrl ter 8510A Par..... . . S369 
Prowri ter 8510A Ser.. . . . .. . 569 
Prowriter II Par......... •. . . 669 
Pre>writerl l Ser ... ...... .. . . 739 

DIAB LO 
620R025CPS ... . ...... $9 19 
630 RO 40 CPS .......... 1769 

EPSON 
RX-80 • . .... . ...... . .. . . Call 
RX·BOFT ...... . .... . .... Call 
FX·BO .. ... ... ..... . ... . Call 
FX-100 ....•.... . .. . . .. . Call 

GE M I N I 
10X . . . . . .. .. ......... $295 
15X . . . .... . . ....... , .. 435 

M ANN ESMA N TALLE Y 
MT·1601 . .............. S529 
MT· 160L . ..... ... . .... . 579 
MT-180 L .....••....... . 859 
SPIRIT ..........•.. . .... Call 

N EC NEW NEC 2050 ... . .. Call 

35 10 .. $1399 3530 .. $1490 
3550 ... 1849 7710 ... 1899 
7715 ... , 949 8023 . . .• 399 

OKIDATA 
ML-82A .......... .... . . $299 
ML-83A ........•.... .... 569 
ML·92 Par... ....•. .. . .... 449 
ML·92 Ser . .. ............. 529 
ML·93 Par...... ... .. . .. .. 70 9 
Pacemark 2350 . ..... . .... Call 
Pacemark 2410 . . ......... Call 

PA N A SONIC 
KX ·P1090 . . . .. . ..• . .. . . $319 

QUM E 
Sprint 1 1/40 .........•. $1299 
Sprin1 11155 ............ 1499 

SI LVER REE D 
EXP 500 Par. . .......... . $459 
EXP 550 Par. . ... . ..... ... 659 
EXP 550 Ser. . . ... . ....... 6B9 

TEXAS INSTRUMENT S 
Tl Bl O Basic ........ •... S 1199 
Tl810 LO .. . . . .. . . . .. .. 1919 
Tl 850 Par ....... ......... 499 
Tl 855 . .......... .... ... Call 

- MONITORS­
AMDEK 
Colorl .............• . .. $275 
Color I . ... . .. .• .. 319 
Color II <RGRI .•••• • ••.• •.•• 399 
Color Ill 1RGa1...... . ..•.... 349 
300G 112· ...n1 ..... . ..... . 135 
300A 112·omll •I - ....•.• • ,., 145 
310AtlBMPCl . . .. .. . . . .. 169 

BMC 
15 MHZ 112· u•••"' . . .. ...... .$ 79 

NEC 
JB· 1260 112· '"'""' ' . 
JB· 120 1 ii 2' 9rnon1 

JC· 1212 112· COID<I 

JC· 1203 112· RGm • •••••.•.. 549 

PANASONIC 
12" Green Monochrome .... $169 
12" Amber Me>nochrome .... 179 
13" RGB ........... .. .. . 389 

TAX AN 
KG 12N 112 · """"' ... . .•.... $129 
RGB Vision I n2 colo•I ... .• ... 299 

ZE NITH 
Z·122 112•nmb"I .... ..• .... $139 
Z · 123 112·~••••1 .. .. ... . . . .. 109 

- HARD DISKS­
CORvus 
Model6 . .. .... . .•.•... $1869 
Model 11 ... . ....... . . . • 2549 
Model 20 .. ..... . ...•... 3399 
Omninet 6 . .... . ....... . 1695 
Omninel 1 1 ..... . .. .•. . . 2375 
Omninet 20 ..•... . ...... 3225 
Mirror Back·up ............ 670 

- DISKETTES­
M axell 
51/4" MD1 .... .... .... $22 .95 
5 '1•" M02 .. ...•.••.. . . 32 .95 
3 M / Scotch 
5 114• SSOD ......•.•.. . $2 1.95 
51/• " DSOD .. . . ....• . . . 30.95 
Educator 
Lifet ime Warran!y 
5 '1• " SSDD .. . ... . . . . . . $17 .50 
511• " OSDD ............ 23 .50 



Easy to inst~ll P .C. Kit 	 •Color Graphics Card withIBM ProdUCts
 Printer Port All you do is assemble · 	 • Disc Drive Controller Card
Kit Includes: 	 714 9 1- • SJ-7 411 ·• ..NOTE: Static & Dynamic Rarn In Stock 

• Attractive Sturdy Case 

• H.D. Power Supply with Built In Fan Dealer In uiries Invited 
• Detachable Low ProfJle Keyboard 

• Mother Board fully wa.ve soldered, stuffed & tested 31/4" 	 5114 " 
.. Wllh Oise Drive Controller Card Teac 
.. 5 Expansion Slots Tabor > 	 -. 

• 	 128 K Drive ~ FD558 
~ 48TPI• Teac 558 (DSDD·48 TPI) 

• Complete Instructions & documentation 	 Just Plug In! 

a!ll!l~-=::::---L~aser Ya High LASER 
, SSDO 48TPI FULL

163 KB 2 in HIGH40 Track 1 Apple 	 143 KB SSDD·48TPI 
with Patch 35 TrackActs As 

2 Drives 	 THE3 1/4 " Apple 
48TPI Drlve DOUBLEDouble Sided Drive By LASER 

~· Costs much less than 2 Drives OSOD·48TPI ............ 2-1/z Hi. Drives 

Disc Drive Control/ Card in one case. ,.., \" SSDD in stock also! 

would have benefited from the use of 
C. This version of DOS is obviously 
patterned after Unix; even the names 
of the system calls are the same as in 
Unix (more exactly, it is a subset of 
Xenix, which was patterned after 
Unix). Unix began as an assembly­
language system but was quickly 
revised to be written in C. Some of 
the benefits of this approach would 
have been a more uniform calling se­
quence for the DOS system calls 
(presently they tend to be irregular) 
and a much greater likelihood that 
the operating system's routines 
would be reentrant, because C and 
similar programming languages store 
most variables on the stack. If all 
"static" variables are properly used, 
implementation of multitasking is 
much simpler and does not involve 
the previously described problems. 

Finally, debugging this device 
driver was enormously difficult 
because of the absence of adequate 
debugging facilities. A large software 
house probably would have an Intel 
Development System or a similar 

facility to provide hardware tracing 
for debugging, but the average user 
does not have such equipment. Any­
one attempting to implement a 
device driver for this system would 
do well to first obtain or write a good 
stand-alone debugger. Unless you 
have considerable patience, ex­
perience, and intuition, locating bugs 
in such a program is difficult. 

Conclusions 
It is feasible to write device drivers 

for MS-DOS 2.0, although debugging 
can be difficult. This is a good feature 
of the operating system, as is its 
structure. Some problems, as ex­
plained previously, exist; with 1 uck 
these can be ironed out. 

A project such as this can give you 
a better feel for what goes on within 
a given operating system than does 
user-level programming. At present, 
MS-DOS is rather complicated. The 
original system, developed outside 
Microsoft, was written quickly and 
lacked many necessary features. 
Considerably more expertise (as well 

as an understanding of Unix) was in­
volved in developing version 2. 

Yet MS-DOS still seems to be sub­
ject to two opposing forces . One 
steers it toward a fairly good struc­
ture, perhaps because of the upward­
compatibility with Xenix that it is 
supposed to have. The opposing 
force, fostered largely by the con­
tinued use of assembly-language 
coding, is steering it towards the old­
fashioned disarray and patchwork 
familiar to anyone who has done sys­
tems programming for one of the 
older operating systems on main­
frame machines. Hopefully, with 
new features such as the ones 
discussed in this article, the former 
will prevail in the end.• 
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SOFTWARE 
LIST OUR 

APPLIED SOFTWARE TECHNOLOGY 
VersaForm $389 $269 

ASHTON TATE 
Financial Planner . ·--···· ··········· 700 452 
Fnday... .. .. 29-5 19-9 

BPI ACCOUNTING SYSTEMS 
GLIAP/AR (Each) ..... 395 285 

CONTINENTAL 
Proper ty Managemenl 495 327 

FOX & GELER Quick Code . 295 174 
FlJNK SOFTWARE Sideways . 60 45 
HOWARD SOFT 

Real Estate Analyzer 11 Apple ... 199- 135 
Tax Preparer Appl e 199- 135 


Apple 199 135 

IBM 250 
 165 

HUMAN SOFT OB Plus . 89 
LATTlCE C Compiler ..... 700 285 
LIFETREE Volkswriter 195 129 
METASOFT Benchmark .. 499 375 
MICROSTUFF Crosstalk 195 129 
MICROPRO Spell Star .. ..... .... 250 162 

Word Star w/ Appl icard .......... 495 349 


Mail Merge 250 162 

Super Sor1 .. 
 250 149 

Cale Star .... 
 145 86 

lnlo Siar ..... 
 495 320 

Report Star 350 221 


MICROSOFT 

Flight Simulator (IBM ) ... 50 35 

Flight Simulator (Apple) 29 

Multllool Word W/Mouse 475 339 

Multitool Financial .. 
 100 69 

Mullitool Budge! .. 150 99 

Pascal Complier 
 350 245 

C Compiler ... 500 345 


PBL CORPORATION 

Personal Investor 
 145 9-8 

PETER NORTON 
Peter Norton Utility 80 57 

PEACHTREE 
Peach Pack (AR. AP. GL) 595 239 
Peach Text 5000 .. 395 245 


ROSESOFT Prokey . 
 75 57 


SOFTWARE ARTS T K Solver 299 219 


SOFTWARE DIMENSIONS 

Accounl i n~ Plus 

GL . AR. A . PR. INV 
 495 295 


SOFTWARE PUBLISHING 

Pis: Fi le 
 140 79 

Pls:Report ····· 
 125 79 

SATELLITE SOFTWARE 

Word Perfect 
 495 325 


SOFTWARE PUBLISHING 

Pts· File 


Apple 
 125 85 
WOLF Move-II140 95IBM VISICORP125 85Pis: Report Visicalc IV

SOFTWORD SYSTEM Visifile (Apple)495 315Multimale Visili le ( IBM) 
SORCIM SuperCatc II VlsiSchedute295 185 

395 275 

HARDWARE 
LIST OUR 

HAYES MICROCOMPUTER PRODUCTS 
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(RS·2'32) S249 185 
Hayes Stack Smari Modem 
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Applicard 6 Mhl 375 280 
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Apple 
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395 295 
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PRINTERS 
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1395 1185 
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Deciphering Word Games 

Two BASIC programs that will help you 

solve cryptograms and anagrams 

Puzzles fascinate me. As a young­
ster, I loved encrypted codes, secret 
languages, decoder rings, and similar 
puzzle . l still enjoy decoding word 
puzzles; all the more so when they're 
as close at hand as cryptograms or 
anagrams in the local newspaper. 

The cryptograms in newspapers 
are short messages, often only a iew 
sentences long, in which each letter 
of the original text has been replaced 
by some other letter of the alphabet. 
Usually the substitutions are random 
choice without a pattern . For exam­
ple, the latter a may replace all the ts, 
while b replaces all the os. One par­
ticular letter is never used for more 
than one coded letter. Sometimes a 
few letters will not be encoded at all; 
they remain the same in the encod­
ed message as in the decoded plain 
text. 

Anagrams are words whose letters 
have been rearranged into a mean­
ingless jumble. The trick is to put 
them back into their proper order to 
spell a word. For example, SIBAC is 
an anagram for BASIC. The longer a 
word, the more possible combina­
tions it ha.s . For instance, a three­
letter word has six possible combina­
tions: 1 x 2 x 3 = 6. A four-letter 
word has 24 possible combinations: 
1 x 2 x 3 x 4 = 24. A five-letter 
word has 120 combinations, six letters 
have 720 combinations, and o on. 
You can spend a lot of time trying to 
find the hidden word in a six-letter 

by Mark C. Worley 

anagram unless, of course, you are 
inherently intuitive or prone to 
logical analysis. (Some people just go 
on to the comics page.) 

Cryptograms are a particular chal­
lenge to decode because of the con­
tillUing search for the correct letter 
substitutions, or keys, to the crypto­
gram. Prior to computers, this search 
would consume a lot of paper, pen­
cil lead, erasers, and patience as each 
new key was tried out in the text. 
With computers, the monitor pro­
vides a constantly fresh worksheet 
and the keyboard becomes a pencil 
that never dulls with an eraser that 
always wipe cleanly. Perhaps you 
will be interested by the following 
programs written in Microsoft Ex­
tended BASIC that can help you en­
joy solving word games. 

To Solve a Cryptogram 
Crypto.bas is a program ideally 

suited for .solving the short- to 
medium-length crytogram frequent­
ly found in the comers of newspaper 
pages. Using a 24-line by 80-character 
di.splay monitor, Crypto. bas di.splays 
almost 400 workspace characters. 
This means that five lines of code and 
workspace, 79 characters long, can be 
displayed . Those of you with smaller 
screens will have less available work­
space, but the program can be modi­
fied for your screen size by changing 
the 79 .i:n line 50 to 1 less than your 
screen width. For instance, if your 

screen is limited to 40 characters, 
then change the 79 to a 39. 

To decode a cryptogram, load and 
run Crypto. bas (see listing 1). The 
screen will clear and the command 

TYPE THE CRYPTOGRAM: 

will appear on the screen, along with 
an on-screen ruler showing 79 
dashes. The input command LINE 
INPUT allows punctuation to be in­
cluded in the string. The ruler is 
printed to help eliminate entering an 
80-character line, which usually 
results in an automatic carriage 
return and line feed (CR LF) on the 
screen. These unexpected CR LFs use 
up extra space in the display and 
generally make the display unman­
ageable. lf the cryptogram occupies 
more than one displayable line, type 
what you can, then enter new lines 
by hitting the Enter or Return keys. 
When you have finished entering the 
entire cryptogram, hit Enter or Re­
turn on a blank line. 

Line 80 in listing 1 checks for a 
0-length line. When a 0-length line is 
encountered, variable A is set to 
equal the number of lines entered, 
then a subroutine counts the fre­
quency of each character. The MID$ 
and ASC commands count the char­
acters quickly. 

The next subroutine, beginning on 
line 480, starts with ASCll character 
65 (capital a) and continues through 



ASCII character 90 (capital z), search­
ing for the largest value of AMT(X) . 
AMT(X) is the variable that contains 
the frequency of occurrence of the let­
ter whose decimal ASCll value is the 
X in AMT(X). Line 500 searches and 
compares each value of AMT(X) to 
find the highest value (or last-found 
highest value) if more than one char­
acter has an equal number of occur­
rences in the text. To ease decoding 
and the character-frequency count, 
you should enter the anagram in 
capital letters. The program can be 
modified to include in the character­
frequency count coded messages that 
use numbers and other printable 
characters for letter substitutions. 

After the five most frequent char­
acters are found, the subroutine 
.returns to line 110 where the crypto­
gram and workspace lines are 
printed. A line of the encoded text is 
printed, then a workspace line below 
that, followed by a blank line. This 
continues until the entire message is 
displayed. Below the text, the five 
most frequently used letters in the 
English language- e, t, o, a, n- are 
shown. Immediately below those let­
ters the five most commonly used let­
ters in the message are displayed. 
This provides as easy way for you to 
choose the first few letters for pos­
sible substitution into the encoded 
text. Also shown is a count of the 
totaJ number of characters in the text, 
which is helpful to know. (There is 
some argument about what the most 
commonly used letters really are. Ac­
cording to various sources, they in­
clude the following combinations: 
etla11, ethsi, etalJi, or eto11a. The most 
commonly used character is actually 
not e, but the space between words. 
The frequency of spaces is important 
to recognize in many encoded texts 
and in text-compression storage 
methods.) 

Nter the code is entered and dis ­
played, you are prompted to begin 
substituting letters. Choose a letter in 
the coded text to be changed and 
enter it. Then choose a letter that 
hould substitute for that letter and 

enter that. The program will now 
search for every occurrence of the 
first letter in the coded text and sub­
stitute the corresponding letter in the 
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Listing 1: Cryplo.bas is a program in BASIC used to solve and create yo11 r ow11 cnjpfograms. 

10 REM CRVPTO . BAS PBM TO EAS ILY WORK CR YP TOGRAMS 12131 / 82 

2~ PRI NT CHR• lt2) 'CLEAR THE SCREEN \CL.S I 

.30 OHi GN(915~ ,AMT\95) 

41/J PRINT " TVPE THE CRYPTOGRAM• TO!rmin ,., tl! w1th '" bl;o.n k line <CR">" 
50 PRINT GT lNG•<79,95 )

6 Lil>JE I NPUT H<A > "LINE INPUT ALLOWS PUCTUATI ONS 

70 LE T LltA) =LEN t U ( AI) 'LltA)~UN£ LENG TH 

El l<" I F LL (l\J C:~111 THEN A~A•l:GOTD ~0 ' 13LANI<: LI NE TERhJNATE5 INPUT 

9~ A•A-l 'A•M OF LINES IN CRYPTOGRAM 

1 0~ GOSUB 9~ 'COUNT LETTER FREQUENCY 

110 FOR X=0 TQ As X $ 1Xl•H• ~) • EP ~ "MAKES CRVPTC I< WOR KSPACE EQUAL 

12'11 PRINT CHR• l121 'C LEAR SCREEN \CLS I 

130 FOR V•0 TO P, ' A"ll OF LINES IN CRYPTOGRAM 

l~0 PR INT Z$ !Yl 1PRlNT ~ •! Y) "PRINT CRVPTO I< WORKSPACE 

150 IF PF= I THEN LPRINT Z• 1V l 1L PR INT ~ $ \YI 


H>0 PR INT llF PF•l THEN I.PRINT 'AND A SPACE SEl='ORE: NE:X:'T lll'IE9 

170 NE T V ' PR INT NEXT CRYPTO/WORKSPACE LJNE6 

180 Pfmlll 'CLEAR PRINT FLAG 

191il ' HI PR INT THE FillE MOST FREQUENTLY USED CHARACTERS •• 

20'3 fRIN '" CRVPTDGRA I~• " I 

2 1111 FOR V•I TO :; 


21!' IF B< Vl•D 0 THEN PRINT CHRs (GN('t'))1" " 1 

2311l NE H Y 

4!4 0 PR I NT " TEXT LENGTH• " 1TEXT 

25"1 PRINT " PJ.. AIN TE ~ T1 E T L A N'" 

2 b0 PRIITT • INPUT" ENTER THE LETTE:R TO BE CHANGED (or DUI T o r PR INTI " 1A• 

27111 IF l)s e"PR INT " THEN PF•'11GOTO 120 "PF'•PRINT FLAG 

~6~1 1F AO.•>''OUtT" THEN END 

290 ! NPtJT " ENT ER THE LEH ER IT 16 TO f;IE CHANGED TD " 1Bs 

30111 ' *•• SEARCH FOR A• JN U, THEN REPLACE IT IN 0 W!Tl-l E'S us 

:S.H\ • t• t H I B THE CRVF>TOIORAM, X• IS THE WDR SPACE 

3~0 FOR V=vl TO A 'A•l! OF' LINES OF TE)l,T 

330 FDR 1~1 TO LL IYl ' LL (YJ =LENGTH OF THAT llNE 

31\li! IF MJD'lifZs(Vl,1 0 l l"A" THEN M!DOJ (~t-(VJ , J Jl"815
1 

50 NEXT I 

3~111 NE~T V 

~ 711l ~OTO 12~ 'PRTNT CRYPTO ~ WORKSPACE W/ CHANGES 

::180 • ... sue-ROUT INE: TO COUNT FR€:0 UENCV OF EACH LETTER ... 

~ C'/ 111 PRINT CHRs i 12J STAING'li( 12, l((ll TAIH25l " COUNTI NG LET TERS" 

400 FOR Va~ TO A ' A=t OF LINES OF TE ~T 


q10 FOR ~~l TO LL <VI ' LL<vl ~L£NGTH OF THAT LI NE 

4 20 Q•=Ml 0S !2 s lVJ,~, l l 10=ASC(O•l•AMT COl•AMTtQ )+ l 

4 ;?;111 NE XT X 

441il NE T V 

450 FOR ~ TO A1TE~T•TEXT+LENI Z'li (Kll 1 i"/EXT X 'TOTAL-UP TEXT ~ENGT~. 

4b0 oETT=T E~T-AMTC 21 · ~ SUB TRACT SPACES f'AOM COUNT 

47~ ' ••• SELECT THE FlYE MOS T FREQUENT LETTERS ••l 

480 FOR V= l TD 5 

~ C'/ 0 FOR ~65 TO 9 

5~0 lF AMT1x1 - =G 1VI THE'.N GCV)=AMTIXl1GN(Vl • X 'F1 NO HIGHEST COUNT, 

51 0 NEXT X ·~ aroRE IT AS GNI V) 

520 AMT (GN<Y>l=0 ' IGNORE THIS ONE NEXT TIME AROUND ~ 

5 :!\0 NEn 'V 'LOO FOR NEXT MOST FFtEOUENT LE TTER . 

540 RETURN 

workspace with the second letter. The in answer to the prompt from pro­
alternating lines of coded text and gram line 260. PRINT wiJJ save the 
workspace will be reprinted on the cryptogram and workspace on paper 
screen with the coded text remaining via your printer, then it will return to 
unchanged and the workspace show­ the program and reprompt you for an 
ing the substitutions. Now, a ready input . When you enter QUIT as an 
comparison can be made between answer to the prompt, the program 
the two versions to see if the substitu­ will exit. 
tion choice was a good one, and to Crypto.bas is not intended for 
see whkh is the best letter to try next. rigorous code-breaking other than 
lf the choice was a bad one, you can simple letter substitution, but it can 
change the letters in the workspace be used to create cryptograms. By fol­
back to the original or to some other lowing the instructions on decoding 
letter. The top line of each pair of a cryptogram, you enter the plain text 
lines (the original cryptogram) always in place of the coded text, then use 
remains unchanged. Only the bot­ the letter-substitution capabilities of 
tom line of the pair (the workspace) this program to generate the desired 
changes. cryptogram. (Use the progTarn to de­

The program won't save the cryp ­ code your cryptogram and check that 
togram on disk. However, if you've you haven't assigned the same letter 
decoded it or are interrupted and for two letters or made some other 
want to save your work, enter PRINT error.) 



II could he Wa ll lreet I racking 
the ten most traded . . . D etroit fore· 
cas1ing automoti ,·e sale 1rend .. . 
1he boartlr m analyzing cash now 
requiremen1 . 

The Distric l of C lumbia could 
be an 'where from the produc1 io11 
line w the bo11om line. because 

( lumbia is the personal compu 1er 
lcsigncd for result . 

In husi ne.~s and pmressi nal 
applica1ions. compa tihil i1y is crit ical. 
T hai' why lumbia compu ters 
arc the most compatible on the mar­
kt: t llxla . Tru ly compa1ihlt: ' i1 h 
the software designed b_ IBM r 
for IB I. ompa1ihle with IBM 
P ·sand com patible with each 
o ther. And o lumbia uses both the 
!VI. · D s ~ ·md PIM· 6 oper· 
ming s tems to give you acce 10 
the wides1 possible range of appli· 
cal ions software. 

Bu. ine ·s needs flexihili1 . That's 
' hy "olumbia offers three models: 
the VP Ponable for when you're on 
the move . nr the MP Desk top. for 
wht:n you're no t. in your choice of 
dual flopp) disk or h<ircl disk drive. 

Busines:. apprec iates ' 'alue. Thai's 
why olu111hia p.;rsonal computers 
<1re aggressi,·ely priced. and every 
one com..:s complete wi1h an cx ten­
si1•c library llf sofl1 .ire. i o extra cost . 

The District or olumbia. It's the 
place LO be i [ your place is in husi ­
nc . Sec the Auth riz.ed o lumbia 
Dealer who's ri!! hl in you r district 
or write us <n l:rl::.<l Rumse Road. 

olumhia. MD 2HJ.-I:-. 

tBM tind IBM PC MC rcJt1$leried tradernCJrks o l 
lnternatmnal Bu~rnc!'s.~ Machine'\ CP/M 8 6 1s d 

rCfl,l'Stefcd 1radcmark o1 01g11.11 Rcscarcra. Inc: 
MS DOS ,5 a lef!•S fered lrademark o1 Mier~ 

Circle 59 on inquiry card. 
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Th Solve an Anagram 
Anagram.bas CTisting 2) will accept 

a word that is three- to six-letters 
Jong, display all the possible com­
binations on the screen, or print 
them at your command. A two-letter 
word has two combinations that are 
easily visualized without the aid of 
a computer. But a seven-letter word 
has 5040 possible combinations, far 
too many to scan on paper or on your 
monitor. Thus, the SWAP command 
is used extensively to simplify the 
program and increase its speed. 
Without SWAP, the process of swap­
ping Alj; and 8$ requires these three 
steps: 

L T$=A$ 
2 . A$ = B$ 
3. B$ = T$ 

SWAP requires only one command 

SWAP A$,B$ 

to accomplish the same thing. 
It works like this: when a word is 

entered, its length is checked and 
each letter is assigned to the string 
variables A through F. If the entered 
word is less than three characters or 
more than si.x, you're reprompted to 
make another input. 

A three-letter input will generate 
sb< combinations. A three-count 
FOR ... NEXT loop with two inter­
nal swaps provides the six possible 
"words:' 

A four-letter input has 24 possible 
combinations. By running through 
the three-letter swap four times, you 
produce 24 combinations. Th.is is ac­
complished by the routine beginning 
on line 300. It runs through the three­
letter routine once, swaps A$ and 0$, 
runs through again, does another 
swap, and repeals the process until 
we have all the combinations printed 
on the screen. 

A five-letter combination produces 
five times the combinations that a 
four-letter combination does, so we 
run through the four-letter swap five 
times. A repeated swap of B$ and .E$ 
each time produces the proper cir­
cular shifting of each letter in the 
group. 

As you might have guessed, a six­
\etter combination can be accom­
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Listing 2: Anagram.bas is a BASIC program to decipher and create a'zagrams. 

10 'ANAGRAM6.BAB •h ACCEPTS :S, 4,5,'°' " CHARACT!m GROUPS 
20 ' tH .L PRJNTS ALL POSSIBL E COMBINATIONS. 
~lil PAINT 1PRINT•PF•lll 'PFsPRJ NT FLA6 
40 lNPUT " ENTER A WORD CX to eXt t pre>9r'°"ml "1Wt 
5'11 IF Wt• "X" THEN END · x· E~I TS FROM PROGRAM1 

61/l INPUT"PRlNTED COPY (Y/Nl 1" I Pt 
70 IF P'f•"V" THEN PF•1 1LPRrNT W• ' ANYTHING BUT 'V'•NO 
8121 IF LEN<W• ><J THEN Jiii 'LESS T~AN J lS TOO FEW 
9111 ff LEN< w• >">b THEN "30 'MORE THAN b 1 S TOO ~NY 
100 ' •ts ASSIGN A• -F'f FOR THE UP-TO-SI)( CHARACTERS Of Ws tU 
110 A••MIO'fCW'f,l,l l •B••MID• <Ws,2,1 11C••MlD•1w•,J,IJ 
120 OS•MIDSIW«,~,l l 1E••MIOSCWt,5 1 1 ) 1Ft•MID• CWt,b,I ) 
13111 IF LEN(Wt l"'°J THEN 60BUB 411!1111SOTO Jill 'FIGURE LENGTH OF wt, 
140 IF LEN(Wf)~~ THEN GOSUB 3121111 1GOTC "Jiii ' THEN GOSUB AND SWAP, 
15(11 IF LENIWt) • .'5 THEN BOSUB 21l!fit 1GOTO 30 
16111 60SUB 501111GOTO 30 'LENCWt )•t!. 
200 FOR J=l TO 5 "5-VARIABLE SWAP 
2 1121 SWAP B•,E•1GOSUB 31110 
22111 NEXT J 
230 RETURN 
J;00 GOSUB 40'11 '4-VARISAL£ SWAP 
3 10 SWAP A•,D• 1GOSUB 41110 
~20 SWAP Els,Os1GOBUB 40 
330 6WAP Ct,Ot1GOBUB 4111111 
:!l'llB RET"UliN 
4 i1Jll FOR ••l TO :S •:!"-VAIUA9LE SWAP 
410 SWAP Bt 1C:1 1PFUNT At1Be1C•1D•1E•1F•1 " " 1 
4 20 IF PF•I THEN LPRINT At1llt1C:s1Dt1U1F•' " .. , 
430 SWAP At,C:t 1PRlNT At 1Bt1C•1D•1El1Ft1 • " I 

4'10 IF PF•i THEN LPRINT As,-B•1C:•1D•1E•tF"•1 " 
 .. , 
'1~0 NEJCT ~ 


460 IF PF•! THEN LPRINT 

'17111 PRINT1RETURN 

:5flllil GOSl!B 2'1!01 GOSIJB 1120 '"-vAR tABLE SWAP 

5 11il SWAP At,F•tGOSUB 21illil1G06UB 620 

520 SWAP B•,FttGOBUB 201il 1GOBUB b2m 

530 SWAP Ct 1 Fl1GOSUB 20~ 1 GOSU:B ..20 

5 40 SWAP 0• 1 FltGOSUB ~1!1 1GOBUB 020 

551il SWAP E•,F•iGOSUB 21illil1GOSUB o21il 

560 RETURN 

o0ill ' iU FREEZE: DtSPLAV FOR 6-LETTER COHBl NAilON . Ht 

610 ' 04 O!SPLAVS 121il COMB INATIONS AT A T IME, su 

620 PRINT1PRlNT " PRESS <SP> TO CONTINUE. " • ( SP) •SPACE BAR. 

630 lNl.~ INl<E\' I 'LOOKS FOR A PRESSED 

64lil IF IN••CHR•<32l THE/II F>R1NT C:HR t (t2HRETURN '6PAOE B:AR BEFORE 

b50 GOTO 631l' 'CLB AND RETURN. 


plished by going through the .five­ are easier. Understandably, there will 
letter swap six times, with the nec­ be a few purists who dislike using a 
essary swap between each run ­ computer to decipher anagrams, and 
tbrough of the subroutines. Since 720 I won't argue with them. It depends 
six-letter words cannot be displayed on your purposes for attempting to 
simultaneously, they are printed in solve puzzles. Using a computer to 
six groups of 120 words each. After solve a cryptogram, however, doesn't 
each group of 120 words is printed, prevent the human intellect from par­
the subroutine starting on line 620 ticipating in the process; it only 
freezes the display. This gives you the removes the drudgery. 
time to scan the screen for the de­ As a final word, J'll leave you with 
sired word(s), and only by pressing a cryptogram to test both the pro­
the .space bar can you go on to the gram and your decoding skills. 
next 120 combinations. The program 
lets you print the letter combinations YJMQ CJDYANQR AS ZJ}EAYW SJ 
on your printer by answering the H]Rl< SWQYQ TIOOEQY, HWAEQ 
prompt JSWQRY TRQZQR BDBGRBMY 

BDN CRJYYH]RNY. A EAl<Q SWQM 
PRINTED COPY (YIN): BEE BDN WJlQ SWBS PJl WBN 

YJMQ ZID HASW SWAY QBYP JDQ. 
with a Y. Any other response is ac­ (Answer on page 468). • 
cepted as a no. And as with Cryp­

to.bas, Anagram.bas can also be used Mark C. Worley (POB Tl.25, Dallas, TX 75209) 

to create encoded words. is nn tlectro11ics-desig11 tngi11eu of 111tteoro/ogical 


With these two programs, Ana­ equipment arni its interfaus al Texas Electronics 111'. 
iti Dlll14S, Texa.s , He has published several articlesgram.bas and Crypto.bas, l hope 
oti a variety of anJJlog 1md digital projects.you'll find that your decoding tasks 
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Powerbase 

for the powerhouse 


At last: a completely new relational 
data base management system that 
fully utilizes and enhances the powerof 
the best micro on the market today. 
And makes it available to those whose 
expertise is business. not computers. 

We call it POWERBASE.™ Software 
clever enough to meet your informa­
lion needs, easy enough to be 
mastered in half on hour. No fancy 
programming. No unnecessary com­
puter jargon. You simply point your 
screens and define the information you 
need. PowerBase does the rest. 
Pleasurably. 

POM/lllASEondDATAZOOMore trodemoitc•olGMS S\Ofem5,lnc 

PowerBase introduces DATAZOOM™ 
and the exclusive Zoom Key which, at 
the touch of your fingertip, explodes 
data to deeper and deeper levels of 
reveal ing detail.otherfeatures include 
ultra-fast b -tree access. multiple flies, 
powerful editing and table look-up 
functions, flexible report writer, the ability 
to search, sort, and scan other files ... 
and many more. 

Master data without having to master 
computers. The power ot the micro 
is now fully yours with PowerBase, the 
new breed of software that makes 
data management basically simple. 

Circle 154 on inquiry card. 

~awer-~ 

Coll or write for 
our free informative 
brochure. 

({[) . 
gm,~~n®!Ml nc. 

12 W. 37th Street N.Y .. N.Y.10018 

(212) 947-3590 


Dealer inquiries invited. 




Five Original 
Graphics 
Improving on the Spirograph 
by Robert Sussman and Ted Sussman 

Aesthetically pleasing graphic de­
signs can be produced using mathe­
matical curves-specifically, those 
called hypocycloid and epicycloid . 
One way to construct them is to use 
(by hand) physical templates to form 
combinations of these curves. This 
approach formed the basis for the 
popular toy Spirograph. A second 
method is to plot them, point by 
point, and, using a ruler, conn ct ad­
jacent points to approach the true 
mathematical shape. We used a third 
method- computer graphics. Thi ar­
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t1cle outlines the computer-graphks 
method and illustrates some of its 
results. 

The epicycloid is a curve described 
by a point on the circumference of a 
circle as the circle rolls, without slip­
ping, on the outside of a fixed circle. 
The hypocycloid is a curve described 
by a point on the circumference of a 
circle as the circle rolls, without slip­
ping, on the inside of a fixed circle. 
Th ir equati ns are given in para­
metric form in the text box on page 
390. They are abstracted from Mur­

ray R. Spiegel's Mathematical Hand­
book of Fonnulas and 1hbles, McGraw­
Hill Schaum's Outline Series, 1968, 
page 42. 

To best appreciate and understand 
the computer method, it is instruc­
tive to simulate it by hand using the 
econd method. The independent 

parameter- 0- is assigned success­
ively larger values, at a fixed step size, 
and the x and y coordinates of the 
cycloid are calculated and plotted. 
The adjacent points are then con­
nected by straight lines, thereby ob­

taining an approximation to the true 
mathematical curve. 

As an example, figure 1 shows the 
construction of a hypocydoid using 
circles in the ratio of 5 to 14. Because 
this figure was d rawn by hand, a 
large parametric step size of 10 
degrees was used in the construction. 
The points on this figure are num­
bered to show the development of 
the curve. 

Notice that if 8 is allowed to in­
crease past a certain value, denoted 
by Omw th cusps will coincide. For 
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Parametric Equations 

Epicycloid 

x = (a+b)cos(B) - b cos(gO) 


y = (a+b)sin(O) - b sin(gO) 


Hypocycloid 

x = (a - b)cos(8) + b cos(h9) 


y = (a - b)sin(8) - b sin(hfJ) 


g = (a+b)lb 
h = (a - b)lb 
0 = parameter 

= 	 angle between the x axis and the 
line connecting the two circles' 
centers 

a = radius of fixed circle 
b = radius of rolling circle 
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Figure 1: An example ofa handmade hypocycloid using the poi11t-to-point tecfmique descn'bed 
in the text. 

figure 1, Omax equals 1,800 degrees. In 
genera], Oma is easily cakulated 
given the radii of the circles; this per­
mits you to predict the total number 
of points needed to draw the hypo­
cycloid. 

Additional properties of these 
curves can be developed to aid the 
designer in the choice of the values 
of the radii . 

The computer permits the use of 
extremely small parametric step sizes 
resulting in points on the cycloids 
that are very close together. The com­
puter connects these points by 
straight lines, but the illusion of a ful­
ly developed mathematical curve is 
created. In addition, many curves can 
be drawn quickly, g1ving the user 
many options for new designs. 

But the most interesting aspects of 
using a computer to create these 
curves are those that extend the con­
cept beyond what is possible with the 
first two methods. These extensions 
of the concept can be realized only 
using a computer. In general, these 
designs are sets of overlapping pat­
terns . An example of this is shown in 
the first illustration on page 388. The 
program creates an initial pattern 
with and from initial parameters and 
linearly changes these parameters for 
successive patterns: 

1. 	The location of the point on the 
rolling cirde moves toward the cir­
cle's center as a function of the pat­
tern number. 

2. Each successive pattern is rotated 
a fixed number of degrees from 
the preceding one. 

3. 	 Each successive pattern is scaled 
to produce a zoom effect. 

The five designs shown here are a 
small subset of all those possible 
using this technique. It requires your 
creative ability and artistic insight to 
use the computer to reveal them .• 

Robert Sussman is a fourth-year student in the 
school of engineering and applied science al the 
University of Virginia. Ted Sussman is a graduate 
student al tl1e Massach1isetls /nslituteofTecJmology. 
Tiley can be reached at 11022 Saffold Way, Resto11, 
VA 22090. 
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- -VJS4- Order Part Number 
BBPDBSY01150LQ1 

PRIORITY ONE ELECTRONIC~ 
\ 9161 Deering Ave.. Chatsworth, CA 91311-5887 / 

Terms: This sale prices Is for prepaid o rders only (VISA. MC. BAC. Check or Money Order - U.S. Funds). CA residenls add 6\l:i% Sales Tax and lnclude $15.00 for 
shlpping. Oedit oord orders will be charged appropriate freight Please Inc lude your phone number. jus1 In case. 
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- • 	 Sanyo PRSOOO 12 cps Letter Qu~l1y Printer --- • 6 MicroPro Software Programs 
With Cable • WordStar • MailMerge • SpellStar 

• 	 Sanyo MBC1150 Cre.ative Computer • ColcStar • DataStar • ReportStar 
• Z-80A CPU with 64K Memory •Sanyo Enhanced BASICwlthGraphicsandCP/M® 

_...- • Two Double-Slded/Double-Densi1y - ­
--.... 511.l" Disk Drives 

(620KBytes Total Formatted Capacity) 
• 	 12" Green Screen Display (80 characters by 25 lines) 
• 	 Detachable Keyboard / 
• 	 One Centronics Printer Port • One RS-232C Serial Port 
• 	 CP/M 2 .. 2® Operating System ---- ­


(Complete with Interpreter, editor and all utilities) 

• 	 Exclusive Priori1y One Software Enhancements 


To Make Getting Started Even Easier! 


DON'T DELAY! - ACT TODAY! 
AND SAVE OVER $900.0011 -- ­

sound too good to be true? Believe it! Only Priority One Electronics, with our unequalled purch- __ 
asing power could acquire a "boat-load" of product from Sanyo, and pass along the savings. 
~This deal is so good we even surprised ourselves! Don't be left out - these won't lost long! 
~ Circle 175 on inquiry card. 	 / 

ORDER TOLL FREE (800} 423•5922 · CA, AK, HI CALL (818} 709-5111 
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Mon.tor no• 
lnc.lud•d In 
pri.c11 s.hown 

S.mu1.n ted 
O •JPl lloV 

---~_-_-. 

"W11at a feeling!" That's 
jun bow you'll reel know· 
ing you've purchased an 
mM-compatible Personal Computer with full color graphics 
capability at a price l'ar, far below anyone else. 

Not only doe1 the Handwell PC outperform everyone in 

price, but it com.es loaded with stan.d.anl features that some 

competitors don't eve.n offer as options. 

Due to Its eight exparuion dots, you'll be able to upgrade 

your Handwell PC with many add-ons and options today 

and tomorrow, thus making it ohsolescence­
proof. When buying th.e Handwell PC, you 
will be able to take advantage or the enor· 
mous, off-the-shelf software libr.uy written 
for the IBM PC - thus aa:esAing some of 
the finest user-&iendJy soflware available. 
All-in-all, the Handwell can, by combining 
quality, perl'ormance and unbelievable price, 
olfer you a truly high-performance PC at sub­
stantial savings.. So, stop and &mell the roses 
along the W<IY and see how sweet it i.s! 
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• • • a new breed of personal computer 
STANDARD FEATURES: • Full Graphics capabilities (640 dots x 200 lines) 
• 128K Ram (expandable to 256K) • 'IWo RS232 Serial Ports• One parallel printer port 
• Color Display Card • Fully detachable, IBM-compatible Keyboard • 8 Expansion Slots 
• One 51A-inc:h Floppy Drive (327Kh-formatted) • MS-DOS Operating System 
(MS-DOS 2.0 and CP/M compatible) • 8088 Processor • Spooler (part of system 
memory, can be used as a printer buffer) • Real 'Fune C1ock and Cal.endar 

'IB 1.t1 i.1oriflO'*i1et-~4'lft..,f\81iONll8'.lllilt'-l w.dtkllllll 

"GPJM Iii• r.g~eredtnd.,.,.,,..°'Q;gilllll ~Inc. 

. us.oo:s f•. r9QIMenld ~ of MiooSort, ln.c..I. I I • Randwellcorp. Dealer and OEM inquiries inoited 

4962 El Camino Real For further information call 
Los Altos, CA 94022 
415962-9265 800-821-3628 
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Bubbles on the S-100 Bus 

Part 2: The Software 


Making Micropolis MDOS and CP/M work 
with last month's project 


Author's Note: Since this article was 
compl.eted, Intel has rwised the BPK 72 
Bubble Memory Prototype Kit discussed 
i11 the Editor's Note at the end of part 1 
df !his article (lJYTE, January 1984, page 
380). As mentioned there, lntel is now 
offering U1e reviseil for for $199 as a pro­
motitmal item. The new kit is completely 
assembled and tested at the factory and 
incorporates the latest version of the 7110 
bubble-memory chip, which has been re­
packaged. The new chip is thinner, 
leaded, soldered direclly to the printed­
drcuit board (pemiitting standard board 
spacing), requires a smaller board area, 
qnd is more reliable. Because the BPK 72. 
i already assembled and tested, those 
portions of part 1 relating to its testing 
am be skipped unless problems occur. The 
new kit is also equipped with an on-board 
clock oscillator that eliminates the need 
for the clock drcuit, IO, JC3, the 8-MHz 
arystal, and associated compo11ents, 
shown in the schematic diagram (figure 
2). The BPK 72 Bubble Memory 
Prototype Kit Usets Manual also f1as 
been n'Vised to incorpomte the in­
frmnaticm previously found in applicnticm 
rwte AP-n9. A 11ew application note, 
AP-150, containing a set of subroutines 
written in 8085 assembly language that 
demonstrates the basics ofbubble-memo'tlj 
software design, is supplied with the kit. 
Althoµgh rio longer needed, the much 
revised user's manual has eight pages of 
assembly Instructions simz1ar to those 
tliat come with a Heathkit. The new 
manual is a great improvement over the 
earlier documentation. 

by Louis Wheeler 

last month , we built and com­
pleted preliminary testing on the 
bubble-memory board. In this con­
cluding part, we11 dive into the soft­
ware and discuss the details of mak­
ing the magnetic bubbles act like a 
floppy-disk drive or cache memory. 

Before you proceed with the up­
coming software, be sure all previous 
tests have been successful. Then dis­
card the BASIC test routines. 

Bubble-Memory-Driver Package 
The application note supplied with 

the kit contains a set of subroutines 
to drive the BPI< 72 bubble memory. 
These subroutines demonstrate the 
basics of bubble-mem ry software 
design. The bubble-memory-driver 
package (see listing 1) is based on the 
principles derived from this set of 
subroutines and the user's manuaJ. 
I have been using it for some time 
now without any problems. 

Before I get into the details of the 
driver package, I will give a brief 
description of the environment for 
which it was written. My system con­
sists of an IMSAI (S-100 type) com­
puter with a 280 microprocessor, 56}( 
bytes of RAM (random-access readl 
Wlite memory), 2K bytes of EEPROM 
(electrically erasable programmable 
read-only memory), a Micropolis 
Mod IT dual-disk-drive system (77 
tracks, 16 sectors per track, 256 bytes 
per sector), a Z-19 terminaJ, and a 
printer. I have two operating systems: 
the Micropolis disk operating system 

(MDOS), which came with the 
floppy-disk system, and a recently ac­
quired CP/M system. 

Most of my applications software is 
written in Micropolis BASIC, which 
uses the MDOS resident 110 (input/ 
output) package called Res. Res is 
something like CP/M BOOS (basic 
disk operating system) and BIOS 
(basic input/output system) com­
bined. MOOS is a more sophisticated 
operating system than CP/M, but it 
cannot be modified as easily as the 
CP!M system with its BIOS module. 
The bubble-memory-driver package 
ram about to discuss functions with 
either of these operating systems. 
Given the proper linkage routine, it 
can probably be used with any oper­
ating system running an 8080, 8085, 
or Z80. Linkage routines and instal­
lation procedures for both MOOS 
and CP/M will be covered later. 

The bubble-memory-driver pack­
age in listing 1 can be located any­
where in memety. Since it is only 220 
bytes long, I placed jt in EEPROM 
along with my system monitor and 
other peripheral drivers. The package 
provides six bubble-memory func­
tions: (1) irutialization, (2) general 
control operations, (3) reading of 
data, (4) writing of data, (5) reading 
-the PJFO (first-in/first-out} buffer, and 
(6) writing 42 bytes to the FIFO buf­
fer. Functions 2, 5, and 6 are normal­
ly not required and can be deleted if 
you are short of space. (111.ey were in­
duded for use in an as yet unwritten 
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diagnostic program; they might also Listing 1: The bubble-memory-driver package contains 808018085 assl!111bly-la11guage's11b­
prove useful for sped.a] applications.) ro11tines that can be set in ROM and linked with a disk operating system to enable the bubble 

All functions (except number 2) use ml!tnory to function as a di.sk-r..m11/a.tor or cache-memory system. The packllge requires 220 
the same calling sequence. The con­ bytes of storage and can be located a11ywhere in memory. 
trol function requires the additional 

AOOR BI 82 83 E L It IE UIUEL 
step of loading the C register with a 
7220 Bubble-Memory-Controller 008 

0000 
1600 ...._ 
101" ,. 

...._... 
llHEL 8"1:7 

_.,. ..........._--·~-

BUBllLE IOORV DR IUER PRO'.AGE 

(BMC) command code (see table 1). 
Normally, you just have to load the 
HL-register pair with the address of 
the parameter bJock (discussed 
below) and then call the desired 

0000 
0000 
B000 
0000 
00lilll 
eeoo 
0000 
0000 

la.20 • • 
llJ3!! • OP\ll"ls!'ll. <C> 1'383 Loui ~ !'. Wl'th1,. • 
11\40 >f Ho••-"*"~""~._1' _ ...,..,. ......, .......~.+·-.......... 
!0 0 • 
1070 •. 
10~ 
1091l .. 
1100 • 

Tho. ~ubroul..iri~ cootauwd in lh11i Pat'l'.illU! •r011idot U... uur wit.ti 
V><: b""''"' r unvl.ion$ ne~ded to cot111M11toat.~ 1111.h \he !KlE... Bl" -72 
b<IM>1e •em°"" """I...,.. BefOr'e c • 1'l ;:rui an" of l.hes e ~I.• ons 
Uie uwr 1nu~l est.ablish a PARAIETER BLOC!\ 1,111..h lh+ ro l lwin.1 
Par•m~t.> <.tared in u-,., Oi'·<l<ll" ~tioun! 

function. On return, if an error has 
occurred, the Carry flag will be set. 
If needed, the BMC status code can 
always be found in the Status byte of 
the parameter block. I have yet to en­
counter an error during normal oper­

8008 
0 
0000 
0000 
0006 
0000 
0000 
0000 
0@illl 

0000 

ll '20 • 
1130. 
ll4il • 
llSG • 
llt.ll " 
1171l 
lla0 • 
119@ • 
120il • 
1210 • 

tl aae (0.,.t.u; 

8Ll(LEM rn-1> 
ClllllLS (2 ) 

EHABLE (5) c 

BEGfll>R <4-5) 

Function 

B1oc~. l en;l\,h. l he l'IUllbe,. of 64 °" 68 Wle ,.~ 
t.o t.fi \.ransrfi,.ed. 0 ilM>lir.s a 2048 P~ \.1"11Mfer. 
The r..oobEr a( FSA ttiiom~h. 8 Cid" l. tki1'1..ill" 
1, ind1ca~ins 2 FSA chQl10!.>I,. 
Oef'ir.e~ Vdt'iOU!. 1tode~ ~r OPet'al.ia-1 f<!r U-.c. 
7229 C(W1l.ro1Je.-. 
51.ari. 11'1!1 .-~ n1.1..t;e,. ~ addr+~J f t< :. lr<on$fer­
block. 

ation. For testing purposes, errors 
can easily be forced by first writing 
data without the automatic error­
detection/correction bit being set and 
then reading the same data back with 
the bit set. The error-detection/cor­
rection option is selected with bit 6 
in the Enable byte. 

The parameter bJock includes the 

e.000 
6000 
0000 
0000 
000\l 
0006 
0000 
0001! 
0000 
B000 
1.11.100 
00110 

006 
01:1 

000 

1220 • 
1230 .. 
1148 4 

1250 ' 
1266 • 
1270 • 
(:2'80 ,. 
129\l " 
1'300 • 
l J lfi! 
1320 .. 
1::3e ,, 
1340 • 
1356 
13613 • 

t!St!SU (tj ) Bar.k roi.lllibei" (Jr IRUILibarih s,,..\.tiw'i. Al"""" 0 
fc.r i>iriill<> banh "'''l"•'!.. 

BUFAOR 17-8 ~<:. o( U'i r de(\roed l:ouff,,r. 11im- 1>ue 
64 l:MLH ( dePerid.. "" BU«.£H and Elfill..E • 

STATUS (9) Slaws. wt.. rftlurflli'd afl,,,. a ll c:a lh. 

Th~ fil"!, fl"" Pat'Glrlel(>~ •re d41fm~ HI I.he 1"ffi 
0 

cioouitenlal.H!fh 
WFADR Poinh to a uwr WH'lied butr r 1111.ti a 111nu•um "'" af f><! 
b~\.e'!. . The at'tual 'f>he dePerid" an the t..locl-. I l>Mt.h in p...,j(>g ar.d 
'11-iel-h~r Of" nu au\.<1111al.1c ..,.ror cOI' rectlori h;,~ bevn "" led"'d in lr,. 
Ellfllll.E wt.1: . On reiur"ro . I.he STf\'IUS IN\.~ _.'11 t'Otll•1'l u,., la"t 
llll ~t w"' ir..i..t lrOlll Uw BMC . 1r i!n ~rror- t"onthbou "-'(l >\.ed, 
lh~ C-fl rui 1,n 11 be ~t.. 

FU~IOltS PROOIDED: 

data necessary to set up the paramet­
ric: registers in the 7220 BMC, the ad­
dress of a user buffer long enough to 
store the data to be transferred 
to/from the bubble memory, and 1 
byte to store the BMC status. This is 

0.006 
0000 
0000 
l;l000 
€i000 
1:1006 
0000 
0000 
0000 
0000 

tJ7il • 
1..se 
1.:.90 • 
1400 •. 
14iB t 

l42\l -· 
14~0 . 

H40 • 
1~50 
\4611 + 

BHlll l T - lnit.1alne~ Uw butil:ile ~111or,o , .,..,te'" 
1311C.ITTl.. - P~r!'ll>''1)s rion-daLa \.ran..ffit' tui\ ,.01 0Ptor-.a1.1°''" 
Bi!REl'4l - Reod> on<> bloch 1r-e(;()rd) rro111 t<lJt..Lle 10(;lllc>rw1 

Bl>lYIUT - W..-i\.~ on1> block <recOO"d ) t.o uubl:il e If~~ 
RDF IFO - Re~d" <;'On\.enl of FIFO buff~r 
\JP.FIFO - Wri ~ 42-t>Yll'~ of d~l.d into f IFO Wffi'I' 

LLlllG SEQl£UCE: 

a total of 10 bytes. The parameter 
block can be located anywhere in 
RAM. Also, because its address is 
provided with every call to the 
bubble-memory-driver package, it 
can be moved about. You can even 

0000 
!!006 
~000 
0000 
1:1000 
<11300 
vooe 
01:100 
F~ 

1470 • 
l~e\l 
l~Sil I 
l~(I .. 
1510 • 
15213 • 
I .,0 
154fl • 
I S'5 
I S6'{l ·• 

l~ l c; . t t'OU!ar.Ol 

LX l H, Pfll(AMBU, 
rftLL [ fllrllcht<"d 
n: Elll«lR 

P.-.1 ·ed i'"or notrdala \.r i>n>f'er­
cool r ol c.i-er;o\ior.• tir1l 't. 
II. = F!Jfi of l l , aLo~e Pfl?AMETER E:LOCK 
flrro o ( U\e i,.,.,,.. i llnl:~ , "ff' 
-rr .,,,..,.,,. lo ll ~H' tlefrned l?"f'or r-ou 1.1 ne 

have more than one block if circum­
stances dictate. For example, if two 
separate files are being accessed at 

F&2Z 
F623 
F623 
F6Zl 
F623 0011 

15(0 ' ..,_.._'tJtlf.-fl•M·~ ir;:;i~ ~ 
1580 • 
1598 • CCll't1ffiO CODES 
1600 • 
16Hl ClZ EW llH 

1 "'-" :'~ 

; ltllTlfl.IZE: 
the same time, it might be desirable 
to set up two parameter blocks, one 
for each file. In any case, once a 
parameter b1ock has been initialized, 
only two of the parameters are nor­
mally updated: the starting page 

F623 
F623 
F623 
F623 
F Zl 
F623 

623 
F623 
F613 
F623 

0012 
001 3 
001'3 
0010 
001£ 

llfl91 
0040 

1629 Cl!O 
U>30 CUR 
1640 CAB 
1651.l CFR 
1660 Cf'UF!G 
1679 * 
l600 ~ STRT\JS l.IORO 
1691! ~ 
1760 FIRlBT 
I? HI Of'OOl'4£ 

EQU 
EQU 
ECU 
EOIJ 
EDU 

BHS 

EOU 
ElllJ 

~ 
13H 
1911 
IDH 
IEU 

IHH 
4011 

; REro 
; WRIT£ 
: POORT 
: FIFO ltESEl 
; l'IBlt Plll(£ CChl¥() 

; FIFO STffTOS 
; OPERf\T!Otl CO!f'LETE 

number, BEGADR, and the user buf­
fer address, BUFADR. 

The number of FSA (formatter/ 
sense amplifier) channels, CANALS, 
will always be 1 (indicating two FSA 

F623 
Ft.23 
1'623 
F62l 
F613 
F623 
F6n 
F623 

0600 

0008 
OOFO 
003C 

l72\J BUSWT 
l 73e * 
17~0 • OTHER 
l 7:i0 ,. 
17Ml REGB 
I i70 PTVl\SI( 
1790 STATER 
1790 • 

EOU 

EQUATES 

EOU 
Eau 
EQJ 

BOO 

1113>1 
0FDH 
1CH 

: BUS'i SIT 

; F IRS1 Bl'C REG TO SET (BLK1.EIH 
: l1l\5K FOR ~ITV 8!1 
; STATUS llRO ERR l'l5K IGl-ORE PW 

channels); 0 specifies one FSA chan­ F62J 
F 2l 

lll60 , 
! SHI • 

110 PORI f'()l)P.ESS AS.SICHEIHS 

nel and is used onJy for testing. The 
bank-select parameter, MBMSEL, 
should always be 0 (anything else 

F62l 
Fill 
F623 
F62S 
F613 

OOEI 
Ile£! 
OOE0 

1820 Br\STAT 
J3J.ll Bl'1CCHO 
1240 Bt!OOTR 
1950 ,. 
18£>0 ......... -

EO.U 
EOIJ 
E'OO 

eE\11 
0E1H 
llE0H 

l 
; 
; 

STATUS~ 
COlllRHD PORT 
OOTA PORT 

would indicate a multibank system). 
BLKLEN specifies the number of 64­

F6 ~ 
b2l 

F623 

1670 • 
189\l • 
1896 ~ 

BMUll T - ln1 li a l1 • V,., l18N s'Alv• fllf' OP,,r-el.lori u'i. v>eC"lfled 
rn Ulit PAPh!ETER BLOC!\ !.1.IPP l 1ed b-. loo u;ei- . 

Thxt continried 011 page 402 Listing 1 contimmf 011 page 391! 
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Mkromodem rre 
Smancom 1 

~~~~--

"Thanks for the prompt reply. Su.re 
was a lot faster than waiting for 
the mail!" 

A complete plug-in communications 
system for Appfe"' computers. From 
Hayes. the established telecomputing 
leader: the simple but sophisticated 
Micromodem Ile ~ plug-in board 
modem and its companion software. 
Smartcom l:r Everything you need to 
ex12and the world ofyour Apple ll. lie. 
II Plus and Apple III . In one . convenient 
communications package. 

With Micromodem Ile and Smartcom I. 
you can access data bases. bu.Ile tin 
boards, and the varied resources of infor· 
mation services. Plan your crave I itinerary 
via computer. including flight numbers. 
hotel and rental car reservations. Retrieve 
and analyze daily stock and options prices. 
Work at home and send reports to your 
office. You can even do your gift shopping 
by computer! 

Mkromodem Ile. Think ofit as your 
Apple's telephone . It allows your com­
pu ter to communicate with any Bell-103 
type modem over ordinary telephone 
lines, ac 110 or 300 bits per secono. 
Micromodem lie installs easily in an 
expansion slot. and requires no outside 
power source. It connects directly to 
either a single or multiline modular 
phone J·ack. to perfom1 both Touch-Tone 
and pu se dialing. 

M icromodem [ [e dials. answers and dis· 
connects calls automatically. And. unlike 
some modems. it OP-erates in fu ll or half 
duplex. for compatibility with most time­
sharing systems. 

A built-in speaker lets you monito your 

Circle 167 on inquiry card. 

"Gary: The pectigrees for next "Attn. Prod .. Sales. Purch.: Recom· 
week's auction are as follows ..:· mend 50% blue, 30% red sc.reen for 

closest match:· 

you easily make a call. end a call. or answer 
a call. When you 're on the receiving end. 
your Micromodem Ue answers automat· 
ically, even ifyou 're not there! 

Convenient! And so is the Smart· 
com I memory for phone numbers. 
Smartcom I stores three ofyour most 
freq uently called telephone numbers 
and one prefix. Plus, it also remem­
bers the last number dialed. 

Smartcom I also provides a direc­
tory of the files stored on your disk. 
And lets you create. list. name. send. 

calls when dialing. That way. you 'll receive. print or erase files right from 
know ifa line is busy. With Smartcom I. its menu. 
Micromodem lie automatically redials Smartcom I is as versa tile as you need it 
your last number. to be. It accepts DOS 3.3. Pascal. CP/MTM 

Discover how Micromodem Ile can 3.0 or CPIM Plusrn operating systems. 
help maximize the capabilities ofyour And accommoda tes up to six disk drives 
Apple . While Smartcom I software will and several printer interface cards. 
minimize your efforts. Like all our products. Smart com I and 

Smartcom I companion software.(!) Micromodem lie are backed 
For effortless communications. H •, by excellent documentation 
Whether you 're a newcomer ayes and full support. Including a 
to persona.I computing or a sea- two-year limited warranty 
soned professional. you 'll apprecia te on Micromodem Ile and a 90-day warranty 
the ease and speed with wllich you can on Smartcom !! 
perform any communications function . See your dealer today. Then plug into 
Thanks to Smartcom ll the exciting world of telecomputing. 

Let Smartcom I guide you througb a few HayesMicrocomputerProcfucts, Inc., 
easy-to-answer questions to tailor the 5923 Peach tree Industrial Blvd.. Norcross, 
program to your particular needs. Then Georgia 30092. 4041441-1617. 
you' re ready to go! 

Make a selection from the Smartcom J ~~~.~Pfi',~;0:~':e~ P·~·~~i:•m5~~:~.::il!/'~';~~.:i~!."!:';; 01 

menu tQ manage your COmmunicatiOOS, lb~ Mlcr0<omp<ll« Prod.cl>. Inc Appl<~· rt'i;istettd u->dcm.u~~r 
Appl(' Compi;i•H .111 TOlldl-Thlle ls .. tt~ci"d~u: mad.of

files or printer. Program prompts guide you A...,oc,nl<l• pb0tt "" d T•ks~a111 ~· ' " d•m.o•l o10;0,,,1 
along tne way. And menu selections let ~m~·;t ~'M,;r!!~~l!:i....iu"~t:' ...av,,K•d 1..osJ<S>~"""1
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-------------

The essential 
new catalog of the 
business computer 
forms and supplies 
you need most! 
It's qulclc • convenient • 
easy-to-use. 

Now Deluxe Computer 
Forms, a division ol Deluxe Check 
Printers, gives you the software ­
compatlble checks, invoices , state­
ments and word processing stationery 
you'Ve been searching lor. And acces­
sories too. 

And we can ship them all to 
you In as few as 3 working 
days! 
Deluxe delivers you r order In record 
time because we know how much you 
depend on it to make your office run 
smoothly. And we deliver it to your pre­
cise specifications. That means cus­
tomization for your unique program 
needs, or personalization al any of our 
200 standard forms for popular soft­
ware programs. And you order only 
what you need-as few as 500 forms. 

See what we've got to offer your 
business. Then see Just how fast we 
can deliver it. 

Send tor your FREE 
catalog today! 

• fil) D £ l. uxE ~;.,."':"ST
I + ............'tt!.. p.1 c; .. .. . . .... '"' p P"LIL,Wt'NE!DU U\ l+oO:;ilf\ 


I 0 YES. Au-sh me your complete , new

I catalog or computer lorms and essentials. 


I 
I My~nm• rn1o 
I 
I eomoanvN.nmo 

I l\<ldro1S 

I 
I City ~·· 2lp 

I ~<~~~~~~~~~~~~ 
POON 

I Clip out and mail Of call TOLL FREE: 

: 1·800-328-5727 ~~·· 
I (In Minriesota. call 1·B00-742-5665 Dept # 86.) I ...7: ____________ ... 


Listing 1 continued: 
F6n. 1%6,. 
F623 1910 * Cfl!..LS: SEHDRECi, ~iEXIT 

F613 1920 ~ 


Ft.23 1'3:S0 ~ 


F623 CD 20 F6 1941'! lltl!IUT: C1U Sll)REG LOAO BtiC RE.GISlEPS 

FE-26 '3E U 1950 Ml,1 1 A.en: \j£1 BHTHUJE COMfff[.o 

F62S 03 El 1%0 OUT BrW'lO SEND IT . 

Fo2A c;s s9 FS 1'310 Jl1P BMEXIT lilAIT FOR CC11PL£TIOH 

Ft>21> 1980 " 

F62D 19311 • ,.,,._._...._~ .._.._"""° '"""'~""• •->•-,.,..,__.,.,~,,.,.._.....-,,,,.,.......,_ 

F 2D 200 

F6'XI 201 + Slll>RECi - Forri<il-1. ;;rod sE<m~ lr.l.~rna l coot.r.:.l "",i-1 ~1.ers 1.0 \,he Bi-IC. 

Fe2D 2020 llol-" : fl. ltr\1,.1. POtn\ ct. I.he u~•1.. '>Ul''P I led Pl'iRAl'£TER BLOO. . 

F0.2D 2"->0 ~ 


F620 64\l " CALLS : lteirrto 

F620 20'50 '• 

Fti21'1 2UC,. 

F620 3E 00 2071l 5MOREG c WJI fl , P.EGB l li£1 l :il REG ftOl)P.£SS 

F 'lf 03 El ma OUT BllCOMD J AHO SE~-ll> IT. 

F63l 1090 • 
F6~ l 2100 • COllSTP.l.ICf AUO 5El lD ~uld: LE'.tmTfl. CSL!< ] 
F6~1 2110 • 
F63! 7E 2120 ~IOIJ f\ , 11 J GET &lklE:tl \ LSB ' 
Fb32 [)::, 1'0 21 • OUT BMNHA J SEHO IT . ~ Ht &- l':EG • 
F-634 1:; 21~~ rtll; ., ; BIJT~P liDDR 
F't-~ "16 1 \S~ MOIJ Jl , t; J EPBL~LEJ; ' 166.1 
F636 23 2 160 H 
F&37 7E 2171! f\ , 11 
F638 17 2 1811 
F6J'I 17 2190 I SH IFT LEFT <1-f'L.flCES 
F63A 17 2200 
F6JB l7 2211! 
F63C 80 2220 l IEUl Wl TH BLKL£H (1158) 
F630 03 Ee 2231! l SE1iD fl . C~ C-REG) 
F6JF 2240 ... 
F63F 2258 * EHA8l£ ll'fTE. [ER l 
F63F 2261! • 
F6JF 23 2270 IHX H ; SUtlP FIDDR 

F64B 7E 22Se ID.I fl, M ; GET ENABLE BVTE 

F641 03 E0 2290 001 et'OOTA ; SEllO Jl, <EM: !HlEG) 

F643 nee* 

F643 2310 • COHSTRLICT fVtO SEHD ~ REGISl£R, [Fill) 

F643 2l20 .. 
F643 :n 733\l ; Btlf> ADOR 

F644 7E 234e 
 ; A"RlDR REG (LSB) 

F64S 03 E0 nse 
 ; SE]() IT. <BtlC E-P.EGl 
F647 23 2360 
F64B 46 2370 ; e,..RODR REG <llSB> 
F6~9 23 2380 

F6AA 7E 2390 
 : R= BUBBU ~P. 
FMB 17 2400 
F64C H 2410 : SHIFl IT 3-PLACES 
F64D 17 2420 
F 64E 110 2430 B ; MELO ~ JTI-l P1lGE 111.tEER d15B) 
F64F 03 EB 2440 ~rn ; SEW IT. <SIC F-REG> 
F651 23 2450 H ; BUMP fl>OR 
F652 2460 .. 
F652 :;.: 1470 Sl.IAl'RfG; ; GET USER BUFFEP. POOR 
F653 23 2480 : TO DE-REG 
F65'1 56 2490 ; FOR LATER USE. 
F655 73 2500 : Blltf' PHTR TO STATUS Fill'iR . 

F656 EB 2510 
 : HL'=,POHHER TO USEP. BUFF£R. 
F657 2520 * ; OE 0 POJIJTEP. TO llETUP.H STAT US 
F657 C'I 2530 RET 

2540 *"'™F1$58 25~ * lf~"****~**-~,.._..._.~"'**"''*-:••'4.._..,.,**"••~-u~~ 
f-(.58 2560 * 
F652 2570 ~ tlMEKIT - till>\ 1..5- fer u11t,..!et.10<1 of t.he t"urr en\. Bl'!C OPE't' ;;1,.1on •id 
F65EI 2580 • (.hef, ct.eel<'- r or an'>I error con<ht.1ons. lf .,, o-r.-or , ,. 
F658 2590 • 1nd1ca\.ed . t.hE C-fl:.9 io; s el o>rlor- lo ""11.1rui. Thn 
F!'..58 2600 .. r-toul.-i r,<- ~ervn ,... a C"cmmon eoo t for al J funct.1 <•fl> . 
f0.58 1610 Hol.ei H bus \I ~1t.1on I.hat. por-.ist s l-oo long 1s. t·or,. 1di'r~d 
F658 2,;213 • e!l en-or . Thi ~ 11 1.:lh\. o«"tJr 1f lhe """"'""1.~r tdc.c 
F 58 .l6J.0 4 I ~ l ~ro~r l '> com.ll"\td ed. 
Fb58 2640 ,, 
F6!'iB 1650 ~ CftLLS: I.for,~ 
F.:.::ie 2060 .• 
F658 Z670 • 
FbSa ti! FF FF 21'.20 BMEXll: U<J ; SET lJP l lllEIL 
F6~ .l690 ' 
l-E.51J DB EI 700 8MEXI' Ill 811$TAT ; GET 5111 rus 
F650 !;_6 FD 2710 AW f) ft.~t·'G ; 1-1As1·, O\.li PW EP.P. 
Fc.5F I~ .li'20 ST~ D J SAUE IT . 
F~ 1-l GC Fii 73(1 J P lll'IEXl J llO , GO C~ FOR EP.Rll<S. 
F663 06 2740 l>C)( B l RSE , FOR JUST 
F66'1 78 27511 IUI f\, B : so rftlY 
F665 Bl 27611 ORI'! c ; Tlt!ES 
F666 C2 SB Fl> 2770 JHZ Bt£XI l LOOP AHO TRY AGAlll . 
F669 C3 n Fl> 2786 JfllP 81£RP.)( l TOOK TOO LOlffi IF 8~0 
F66C 2790 
F6bC E6 3C 2800 Bl'tEla: f'tlt ; IJAS TIIERC AN 'ERRoR? 
F66E C2 73 F6 2810 Jl-12 I VES. TAKE ERROR EX!f. 
F67 1 AF 2820 >:R1I ; HO , CLERR Flfli 
F&n C9 :lil30 RET ; Al-ID oar. 
F673 2840 • 
F673 3E 19 2850 Bl1£RRX: Ill.II ; CLEflR THE RECK!liE 
F675 03 El 2860 OUT ; BY OOORTlllG 

Listing 7 continued on pngi> 400 
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Gifford 
hasa lockon 

multiuser CP!M®S-16. 

It's 11:00 P.M. Do you 
know where your files are? 

Ir's great when multiple local and ofl 
site users can run any 8- or 16-bit CP/M 
or MP! M"' program. It's even better when 
they can share expensive resou rces like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource- data. Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. H w 
do you keep people from taking more 
than their rair share? 

Gifford adds a new dimension 
to CP/ M security. 

With our new security features. you 
can control what resources and data 
are shared. 

Gifford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users. secure 
electronic mail, and the ability to restrict 
users to specified terminals , programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
sys tem activity. And you also get all the 
standard security features o f Digital 
Research's MP/M-86:"' 

You select the level o f security 
needed to get the best balance between 
file sharing and file safety. 

Unleash productivity with user. Th is includes MP/ M 8- l 6, SuperCalc, 
Gifford's Virtual Tenninals. anddBASEl l. 

Other Gifford solutions includeWlth ou r Virtual Terminals, each 
systems with hard disks that range from terminal on your system can monitor up 
5 to 300 megabytes, 4 and 9 track tape to four different programs running concur­
backup, printers. plotters, and modems. rently. And at the touch of a key you can 
Single- and multiuser 8086, 68000. and switch screens instantly from one 
Z-80 based systems are available forprogram to another. 
immediate delivery, with 80286 and 16032You could look up an address in 
systems on the way.dBASE 11:"' jump over to SuperCalc"' to 


make some projections, th n switch Two year warranty protection. 

instantly to WordSta~ to use this in for· 
 ln the unlikely event tha you encoun­
malion to update a le tter. If you forget ter a hardware related problem. we'll 
what's on a screen. just touch a key to replace any defective S-100 part within
refresh your memory. You won' t need to 24 hours FREE for two lull years. But 
go through the distracting pro ess o f chances are, it can be solved on the Gifford 
loading and unloading programs. service hotline or diagnosed via modem.

And since your Virtual Terminal can All at no cost to you. run any 8- or 16-blt CP/ M or MP/ M pro­

gram, you can choose the b st programs Lock in on Gifford Security 

for your job from the bigge I software today.

library in the world. It's easier than l , 2, 3! 
 If total support, training, on site 

The Gifford Security Blanket: service, obsolescence-proof upgradeable 
S-100 bus archi tecture, and completeTotal Solutions. 
system security sound appealing, cut the 

Gifford delivers solutions. This coupon or give us a ca ll. We' ll send you
means professional pr -sale consu ltation, a free brochure that tells the whole story. 
expert system integration with 200 hour Once you get ii you'll see why Gifford 
system burn- in, complete training. and full has a lock on multiuser CP/ M 8-1 6. 
after sale support. 

For example, our three user 
CompuPro® based ystem with a 21- Gifford Computer Systems is a Full 
megabyte hard disk costs jus t $9,990, and Service CompuProis Systems Center. 
can be easily expanded for $500 per 

The powerful Gifford System 321 shown 

with optional GCS-80 Virtual Terminals. 


i ___,...______________________________________i 

I I 
- II 

I 

2446 Vema Court, San Leandro, CA 94577 

~415) 895-0798 A division of G&G Engineering

I D LlKE THE WHOLE STORY, 

Please send me your brochure. 


Name TI tie.___ _ 
Organization M/S _ ___ 

Address ___________~ 
1 City State ___Zip ___

'====~=========:..:..~;::::, ~ Phone____________ _ 

• 0 Please have a represeniative call me. av-s 
L-----------------------------------------.. 

GIFFORD COMPUTER SYSTEMS 0 San Leandro. CA (4 15 ) 895-0798 0 Los Angel s, CA ( 213 ) 477-3921 0 Houston, TX. (713) 680-1944 

Amherst, Y(716) 833-4758 D Tele x: 704521 
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Clrcle 1 on inquiry card. 

ANADEX 
CITOH 
DAISYWRITERS 
DIABLO 
DYNAX 
EPSON 
GEMINI 
GE 
IDS 
NEC 
QANTEX 
QUME 
SILVER REED 
TALLY 
TOSHIBA 

"t~ 
~ 
"$i495_ 
"$14-95.. 
""$-599._ 

~­
~ 
"tt93Q 
~ 
-$49-1.5_ 
-s1-495_ 

-s-1-995. 
""$-W9._ 

-$-399. 
1"24.as. 

ADOS 
AMPEX 
COMREX 
ESPRIT 
LEAR SIEGLER 

All equipment 1s 1n lac1ory canons with manu tac 
1urnrs· wa«anly Prices subrecl lo change w1lhou 
no ice Mosl 11em~ In stock or shipped as reoe1vec 

J 
NAllONWrDt SE/lVICf M051 P/lODUCTS 

SUPER WAREHOUSE 
llllllillillliillllllilillll- ­
PO 80 J7J WAWNGFOli'D, CONl>lfCflCIJ' Oo401 

ORDER l!NE ORDER HOURS 
203-265-1223 900AM 500 PM·E': 

MONDA \I-FRIDAY 

PHONE ORDERS FREE 
(ONE DOLLAR CREDIT fOR PHONE ORDERS) 
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l..istiltg 1 ccmtinmul: 
Ff.77 JE 1£ 2870 I'-'! 
F67'J D"l £1 7900 WT 
F676 -s7 2il~ STC 
F67C C9 2900 RET 
F670 2'3!0 • 
F67ll 7'J20 • c+ *"*""°"'~ •""'--'"' _,..,.. "' 
F67D 936 « 

AND PURGING 

El.JER\ITH ING . 

SET CARRV FLAG 

RND e.xn. 


-·*"-*•·• -"'*" •• 
FC.7D 2'340 ,. 8i1CIHL - Faci lit.ate~ direct. U"er CO!lLl"'Ol or Lhe MBl1 "S\11'1.o;r• tt.r~ 


F6ill 2950 t·o...and r.t>Ef'al.uno;. . Ho Wit.a 1s; l.ran,.ferred. The r'tiYllne 

F l'D 2%0 ~ e?<P•K-'l" t.o 1' ind U.... COMHRHO CODE in Lhe t: n ;:ll1s ler. 

Hill 2970 • 

F670 2980 • CALLS• SllOREu, BME)(n 
F67tl 1990 • 
F67D [;() 20 F6 J.llll0 !ltlC1HU CfllL Sll>REG ; LOR> 8'IC REGISTERS 

Ff.Be 7'1 3610 !IOU A, C ; GET COHtlAHO 

F601 Ol El 3020 UUT SK:tl!'IO J ltllT !!HE IT. 

Fc,9- C3 58 F6 30::S0 JMP BtlEXJT ; WAH TJLL Di»IE 

F~ 30~0 ~ 


1"686 J.050 • ,,.,. '"'"Ir"' , •--~..,'**'-~~'*-·• • ....~u•o--•• 

F6~ 3060 

Fbe~ '.\070 lltlREflD - Read~ one r·eeord as ~"vctf1ed in I.~ PARW£TER BLOa< . 

F6B6 3060 * Ucit.e : fa1 l\ll""i tc l'rov1d~ su f1e um\. buff~r are~ CH1 


F6eb 33'l • Proue di>K..lr-ou~ . 

F636 3100 
F 8& 31Ill t CRLLS: Sl()P.EG, BMEXIT 
F"86 l 11\l ~ 
F686 :!!W • 
1'686 ~ ID 3 140 BMREflll: MVI A. CFR 
fbBB o: El 3150 llUT 8"1CMJ 
F68A CO lll F6 
F bro ~E 12 

160 
:l. 11'0 

CRLL 
MUI 

SllDl?.£(j
11 .c1w 

F68F lH !; I 311?0 OUT BMCOMD 
FMI 31 0 • 
f<-91 De El 200 BMROI: Ill bl1STAT 
fo•;1 3 Bl Z.211l lP.A A 
F69q F2 9 1 F6 '22\l JP BMRDI 
F6'37 
H;~·; OB Id 

3~ ·• 
:mil BMRD 2• rn SNSTAl 

FM<! 131 32'.5~ ORR A 
ft.'ffl f 2 " F6 .;21;0 JP EIMEXIT 
h >90 E6 01 3210 RIU Fl FOOT 

.,'.lf lA >.j7 Fi:> l180 JZ Btl!ID2 
F6 ':! [•6 rn :.290 !I; BKJATH 

t:~ 't i 
... tJ1S 1:; 

3~00 
:_;j1 \j 

MO'J 
rnx 

ll ·A 
H 

F AG C3 7 Fb l3"ll'l JMP lll'IRCJ2 
F<>A'I 3"530 • 
FbR9 3340 ........ ~~~**-***~Al
F6ru 3351! • 

; RESET FIFO 

; :SEtlO REG · 5 TO etlC 
l rnn IATE REl'.D 
: Ol'ERAT JOii. 

; GET SlHfUS 
: lJA IT f OR BLIS'i' 
; LOOP llnt l Se-T. 

; 	\JE1 5ltlllb 
BUSY ? 
UOPE , ALL llOt/E. 
FJF\l EllP rv1 

l/EP , GO Ct. BUS\' 
IIC'f£, GrT TH£ 1'111'11 

; STORE IT 
l BliPll' STORE: A DR 
; flHO LOOP FOR MORE. 

~......._.....~. .......*................, 


F-6A9 l J.S0 Bl ll.IRIT - IJri I.es t«r r'"K'Ol"d 1.<i l-he Bf'I . Hot.to: r·li't-C>r~ 'i.hc>rl.11r 
F6R'l :>370 l.hM IJ-.e block 'i1U iP@C l fted rn the t'ffiAllETER !ll.00. 
f 6A'3 l330 ~1.1ld be Podded wi th a ~u i t.able ch<iract,..,r, el"K 'I.tr 
Hffl l390 rec-or-d "'111 ~ f1IJ11d Ol.lt. 1111.h wt>" t. e1,~r • '> wa1 l biib.!~. 
f6f!9 3400 
f t.M 3~ 10 
F61'1'9 3420 
f 6119 l<l30 ~ 
F6A9 :IE I D 3440 BMWl'<lT: 
F6AB 03 EJ 3<15\l 
F6ro CD 20 Ff. 60 
FE>Be lE 13 347\'.I 
f61t.l 03 El 3400 
F684 3~90 • 
F68~ 00 El l500 BMlJIH: 
F6B6 £!> Bl 35HI 
F,;ea FE .SI 35L\l 
F6~ C2 84 F6 l53\1 
HOO 3540 • 
F6BO 00 El lS5I! Br'llJP.:2: 
F6£f' E6 FD 356C 
F6C! 11 3570 
HC2 FZ 01 F6 3SW 
f6CS E6 01 lS'>O 
F6C7 CA eo F6 1600 
F6CA 7E Jblll 
H.CS O.l Ee 3620 
F&.tl 23 ~ 
F6CE ~ eo Fi:> 36~0 
ff>OI Ji50 + 
H.M IH ~ll BMIVRS: 

fE.02 FE ~I o6·fl; 

Fi::.0~ CA 53 F6 ~C 

H07 C3 l'::l F6 3690 

F6DA 
F6Dt1 
fo()H 
f600 
fblll'I 
~eOH 
F-C. 
fbtlH 
Ft.rlji 11 
Ft.DO l '~ 

l 7flll • 
l7 l0 ~ .,.,,. ... .. 
3n0 
37311 
37~1J 
~iS0 l:ALLS! 
37!>0 • 
377\.!. 

? 00 	 ~i~O Rtlf JF<J: 
37~0 

F.u!E ~D 52 Fe - u 

H.f'.1 3lHLI • 

f' 6EI ll£I £I 3820 Rl\f 1Fll1 : 

Ft.£::; E6 01 ;ia3i; 


tl'Jl 
OUT 
CALL 
HIJ J 
OUT 

!I~ 
AN! 
CP I 
m.: 
!H 
l'UI 
STAX 
JP 
AN! 
J:Z 
MCMJ 
OUT 
11-0< 
.IMP 

Ltlfll< 
(Pt 
.ll 
JMP -


SWf'll>REG, 

LY. I 
OtlCJ 
CALL 

! lj 
AUi 

R, Cf'R 
Bl'ICOMD 
Sli!IREG 
A, CliJR 
lltlCOMD 

81'\S~T 
BUSl/BT..FIFOBT 
8US\IBT+FIFUBT 
~I 

BMSTtH 
PTYlt;t; 
D 
8MldR3 
FI FUBT 
Bl'f!DR'.Z 
fl . ti 
BmATl'I 
H 
Hl'tJP.2 

[) 


OPOOHE+F IF BT 

~rr 
B~IERRX 

.,,... ~"'**••:..ti:~,....-......~;+~.. «*Mc ~....... 


BME:XIT 

0 ,0007H 
D 
SWt'f>REu 

Bl>lSTHT 
F(FCl!T 

l GE1 FlFll ~"'! 
: SEHO ll. 
: SBIO REI.I ' S 
l GET WP. ITE COMl11'ill 
I SEllP H. 

: GET STATlb 
; WAIT Fllll BUSY 
: AHO F!FU Bib. 
: LOOP um IL ••• 

; 	 GET STHTlb 
; 	 t'lflSI\ OUT PTY EAA 
; SfllJE. IU E-REu 

; OP C.CltlPL~E.IFH ILEO? 

; FIFll REHO'/? 

I HOPE . L001> JRI' flGH . 

; '1£5 LOAP S'l IE 00 HI 

; GllJE IT TO m: 

; Bl.H> l'IOOP. 

; f\llD LOOP Fl4! MORE. 


l tiEl STATUS 

; fill DOHE RHO GOOD~ 

; UORMAL E~ IT • 

; E:RRtlR EXtl 


I POSll hlll P~i.. PtlTR 
; TO USER BUFfEP. AOOR. 
J SET UP Hl. t OE: P(l!HTERS. 

; 	 GET STHTUS 
; 	 All'/ PfH11 THERE ! 

Listing 1 continued on pagt! 402 



CompuPro's System 816. 

The fastest, most cooperative computer you can buy. 


OEMs and systems integrators are busy 

people. Too busy to waste time with an 

uncooperative computer system. •••..1!11•'---!""!!!~l!"'lllll... 
That's why every System 816 from 
CompuPro is builr ro work long 
and hard without a whine or 
a whimper. 

More Dependable. 
With ren years of pioneeling 


successes built into it. the 

System 816 is backed by the 

industry's longest warranty 

coverage. Depending on your 

needs. our warramies range from 

12 to 36 months. Most other 

computer manufacturers expect 

you to 'pe satisfied with 90 days. 

which typ!caHy covers paits only. 


You can also depend on 

complete hardware and software 

support. flexible configurations and upgrades. and 

system training. 


More Powerful. 
The System 816 squeezes more performance out of the 

IEEE-696/S-100 bus than any other system you can buy. 
A choice of CPUs-and up ro 4 Mbytes of our exclusive 
M-Drive/H™ RAM disk- give multiple workstations all 
the speed and power they can ask for. Standard RAM 
memory is expandable to one megabyte or more. 

Disk storage capacity ranges up to 4.8 Mbytes on 
floppy drives and as much as 320 Mbytes per controller 
on hard disk. 

A GODBOUT COMPA NY 

3506 Breakwater Court , Hayward , CA 94545 
CP/M and CP/M-111> ""' rc:gistcrcd trad<marl<s an.d CPIM·e.llK. MPIM·llo. Cooo.im:m 
CPIM-81: and FOR.TRAN 77 arc trade~ of Olg)ml Rt:scan:h lnc. CPfM 8-16 and 
MPIM 8-10 an: compound trademarks of D1g11al Research lnc. and CmnpuPro. 

For dealer locations. see page 439. 

More Versatile. 
All family members share a common 

~ modular archi tecture. So it"s a 
simple matter to upgrade or 

reconfigure any of them to keep 
up with your needs. All the while 
maintaining complete software 
compatibility up and down the line. 

And the 5-100 bus allows you 
the flexibility to plug in any 
compatible board to add graphlcs 
capabilities or boards for your 
own unique applications. 

You also get your choice of 
operating environments. including 
CP/M . CP/M-86'!? Concurrent 
CP/M-86rn. MP/M·86 ™ and 
CP/M-68K™, and our own 
CP/M 8·16™ and MP/M™8-16rn. 
At the programming level. the 

System 816 family supports Pascal. C. FORTH. BASIC. 

COBOL. PL/!. FORTRAN 77™ and more. 


More Information. 
Your customer's satisfaction is important to both of us. 


so don't get stuck with a system that's more of a 

hindrance than a help. Send in the coupon and find out 

what peace of mind is all about. 


For business. scientific and industrial computing 

solutions. call (4 15 ) 786-0909 ext. 506 for the location of 

our dea.lers worldwide. or the f ull Service CompuPro 

System Center nearest you. 


0 	 Send me your free System 816 brochure. 

0 	 Send me che na me of my nearest f ull Service 
CompuPro System Center or dealer NAME__________________ 

TITLE~-----~~~~~~~~~~~~-

ADDR ESS ----------------
Crn!__________STATE._ZIP___ 

Mail to: CompuPro. Attn: Sales Dept. 

3506 Breakwater Court. Hayward. CA 94545 


Pnco• ar>d •J>Ctllicauono 51.!bJea to change without notice. 
System 616 front panel design shown Is avail.3blc from FuU Service CompuPro 
System Centers only ,. 1963 COMPUPRO 
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Te:rt conlimil!d from page: 396: 

byte blocks to be transferred in one 
operation. For the U8-byte records 
used by CPIM, BLKLEN is set to 2. 
For MOOS, which uses 256-byte 
records, BLKLEN is set to 4. A 
BLKLEN of 0 implies a block length 
of 2048. The Status byte need not be 
initialized. 

Using the driver package with an 
assembly-language program is not 
difficult. Just set up the parameter 
bloc1<., load the address of the param­
eter block into the Hl.rregister pair, 
and call the desired function. Al­
though linking the bubble-memory­
driver package with an operating sys­
tem is aJso fairly straightforward, it 
does require some knowledge of the 
interworkings of the operating sys­
tem involved . 

MDOS Linkage 
Linking the driver package to the 

Micropolis operating system was 
somewhat simpler than it was with 
CPIM. This is partly true because the 
MDOS linkage (see listing 2) is not a 
complete disk emulation; it functions 
more like a cache memory than a 
disk. Although it lets you access the 
bubble memory with BASIC disk 
commands (OPEN, CWSE, GET, 
PUT, etc.), jt has no directory, and, 
if more than one file is to be main­
tained, it is your responsibility to 
keep track of where the files are 
located. I chose this approach for two 
reasons~ (1) MDOS does not.readily 
lend itseli to this type of modifica­
tion, and (2) it is more in keeping 
with my intended application-to 
provide my text editor with a large, 
fast, yet nonvolatile storage medium . 
The editor uses the bubble memory 
as though it were disk 3 with a capac­
ity of more than 30 typewritten 
pages. Tt tr:eats the bubble memory 
like a temporary working file, using 
a floppy-disk file for permanent stor­
age. I intend to use it for other large 
files where rapid access is a factor, 
such as a checkbook file . 

The preceding approach simplifies 
the modification of MOOS and still 
produces the desired results. There 
is room in the Res module to accom­
modate the added code. The only 
patch necessary is at the point where 
Res determines if the disk number is 

Tex t contillued otr page 4-06 
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Listing J coHtinued: 
~!>ES Cfl Sil Fl> 3e'~(l J7. &tlEXlT HO, EXIT. 

F6E1S D& E\3 :SS~u Ill OOtfrH \!E$, GEl OATH 

FE,Ett n :;si>e llO\J 11,11 ST!ft Jl 

F6E9 23 3'a?l\ IHX H BUMP :."TuRE POOP. 

f.eECC'.lE.I Fe> ~ .1t1P RllF JFl12 LOOP FOR !".ORE. 

rOEF l8'l. • 

F6EF 3'le0 .. ---.. .-.......- ........- ...·-·-···-....

F6EF <>':110 • 

F6a'" 3'320 • WRFI FU - Send~ 42 b\l~s. \.0 1-M FIFO buffer. 

FW 3930 .. 

F6EF 3940 • CALLS: SH~EG.• BtEXll 

F6EF 3<J58. 

F6EF 3960. 

F6Ef"CO lD F6 3"170 li!RF JFO: CRU Sllll!Eu J SEND llE.ti ' S 

F6F2 0E 2FI 3980 lkll c, ~2 ; SET CHT FOi'! ~2 B'ITE':> 

F6f~ 7E 3"130 llRF lFUlt ~ IM1 ; GB SM OATH 

F6F5 03 E0 4eetl WT MIRTA ; S£HO IT 

F6F7 23 4i:ll0 Ill>< H J BUMP LOAD fl)l)R 

F6F'<l 00 41!21l OCR I: 1 aJUH1 IT~ 


F6F':! W? F4 F6 403\j JI-IX LtRF IFll2 ; LOOP IF HOT [)()£, 

F6fC C3 58 ft. 4040 Jiii' 811EXH J EXIT . 

F61'F 4a5ij. 


E.AACRS l HJS AS5£HBLV 011100 

Command Code 
(heKadenimal) Command/Explanation 

10 WRITE BOOT LOOP REGISTER MASKED. Can be used in place of 
the WRITE BOOT LOOP REGISTER command. Masks out any tranlng 
1s. 

11 INITIALIZE. Reads and derodes lhe boot loop from the MBM and Slores 
the resu1t in the FSA's boot·loop register, Does nol alter any data stored 
in the MBM . 

12 READ BUBBLE DATA. Causes data to be read from the MBM Into the 
BMC FIFO buffer. All parametric registers must be set up prior to issu­
ing this command. 

13 WRITE BUBBLE DATA. Causes data to be transferred from the BMC 
FlFO buflef to the MBM. All parametric reg~sters must be set up prio( 
to issuing this command. 

14 READ SEEK. Rotates the MBM to an address designated In the 
parametric registef. Can be used to reduce access time. After this com· 
mand. the parametric registers must be reset 

15 READ BOOT LOOP REGISTER. Causes the BMC to read the boot-loop 
register oi the selected FSA channels into the BMC FIFO bufter. 

16 WRITE BOOT LOOP REGISTER . Causes the BMC to write the contents 
ol the BMC FIFO buffer Into the sejected FSA channels, Thedata must 
have been previously written into the FIFO buffer. 

17 WRtTE EIOOT LOOP. Causes the existin,g contents of the MBM's boot 
loop to be replaced with 40 bytes taken from the BMC FIFO buffer. 
Caution-ei<ecution of this command deslroys the boot loop written in­
to the MBM al the factory. Thfs command cannot be executed until the 
Write Boot Loop Enable bit has been set in the Enable regisier. 

18 READ FSA STATUS. Causes the BMC to read the B·blt status register 
of all FSAs and slo<es it in the BMC FIFO buffer, 

19 ABORT Terminates any command currently belng executed. Ir the BMC 
Is busy when e)(ecuted, this command must be followed by an IN­
ITIALIZE or MBM PURGE command. 

1 A WRITE SEEK Rotates the MBM to a deslgnated address loootion . After 
a WRITE SEEK command is executed, the parametric registers musl 
be reset. Can be used to educe access lime. 

1 B READ BOOT L00P. Causes the BMC lo read the boot loop from the 
MBM Into the BMC FIFO buffer. Must be preceded by a FIFO RESET 
command. 

1C READ CORRECTED DATA, Causes the BMC to readinioihe FIFO buf· 
ter a 64-byte block of data alter the FSA has attempted to correct the 
data. The FSA in,orms the BMC whether U1e error was correctable or 
not. The command is used only when the system Is In 1he error-<:orreclion 
mode enabled in the Enable register, 

1 D RESET FIFO, Clears the BMC FIFO buffer and all 110 latches. 
1E MBM PURGE Clears all BMC registers, counters, and lhe MBM ad· 

dress. Does not clear the block-length register, FSA counter, or the 4 
high-level bits ol the address register. 

1F SOFTWARE RESET. Clears the BMC FIFO and all registers except 
parameters. No INITIALIZATION command Is requJred a~er this 
command. 

Table 1: A list of 7220 Bubble-Memory-Controller command codes. Each code is further 
el.plained in the BPK 72 Bubble Memory Prototype Kit User's Manual supplied with 
the kit . 



• DOT MATRIX PRINTERS • 
Okldata Epson 

ML-80 ..........S279 RX·80 . . . . . . ... Call 

ML-82A.........319 RX-BOFIT ...... Call 

ML·83A . ..... . 619 MX-100 .... ..... Call 

ML·84 Par .. . .. .. 1039 FX-80 .......... Call 

ML·92Par ........469 FX-100 ........ . Call 

ML-93 Par . ...... . 749 Star Mlcronlcs 

NEW! Rlteman Gemini 1ox .....S299 
ln forunner .. .. .. S319 Gemini 15X ......499 

NEW! Panasonic Delta 10 .........Call 


KX·P1090 .... ...S339 Radix 10 .........Call 

Anadex Mannesman Tally 

DP9620B ......S 1195 1601 ...........S579 

DP9625B ...... . 1295 160L ............639 

WP6000 ....... . 2195 180L ............849 

DP6500 ....•...2495 Spirit .... ...... . 339 


CITOH IDS 
851 OAP ... , . , ..$399 Prism 80 .. ... ...S999 

1 S50P ...........719 Prism 80 (co lor) .. 1439 

CX-4800(color) ... 579 Prism 132 . .. .. .. 1239 


• DAISYWHEEL PRINTERS • 
NEC Diablo 

2010 (Ser) .... . ..5879 620 ..... . ......5998 

2030 (Par) . .. .....879 630R· 1 SS .... ... 1899 

20SO (IBM·PC) ....999 630ECS/IBM ....219S 

35 10 (Ser) ....... 1499 Qume 

3550(1BM-PC) .. 1899 11 /40 ... ......S1399 

7710(Ser).......2159 11 /55 ....... ... 1599 


C ITOH Sliver Reed 
Slarwriler......S1219 Exp 500 ........S669 

Pri ntmaster . . ... 1569 Exp 550 .........439 

We have cables, printwhoels, ribbons, paper 

surge protectors. and other accessories for 

your prmler In stock at oulstanding prices. 


•MONITORS• 

Amdek Zenith 


300G1 2" Gr .....S139 12312"Gr.......S118 

300A 12 Amber ..159 12212· Amber .... 145 

310A 12" Amber .. 169 131 Med. Res. RGB 319 

Color I. ..........299 135 High Res. RGB 549 

Color II + ...•....449 BMC 

Color Ill. .........385 12AU 12" Gr ......sas 


Panasonic Nee 
12· Green ......S169 JB1201 ..... . ...S159 

12 Amber ...... . 189 JB1205 .......... 169 

13" RGB .. .......399 JC1216 .... .. ....469 


Taxan Sanyo 

KG1 2" Green . . . . S169 CRT-3612 '' Green 169 

RGBvlsion 1 Color 315 CRT. 7 RGB Color Cal l 


•MODEMS• 
D.C. Hayes Novatlon 

Smartmodems D·Cal ..........5155 

300 Baud .......S219 J·Cat ......... 110.00 

1200 Baud .......529 Apple Cal II ......279 

1200B (IBM-PC) ...499 212 Smar1cat . . .. .429 

Micromoden II ....269 Access 1·2·3 . . ...Call 


Slgnalman U.S. Robotics 
MK VII ... ..• , .. ..Call Password . ......S359 

Volksmodem ...59 .95 Autollnk 212A....465 


• TERMINALS • 
Tele Video Esprit Systems 

910 ............$499 Esprit ..... .....$499 

914 .............619 Esprit II. ........549 

924 .............739 Esprll 111 •..••••.669 

925 .............749 Esprll 111 (color) ...Call 

950 .............945 Exec 10/1 02 ......Call 

970 ........... 1099 Exec 10/25 .. .. ...Call 


TeleVideo Personal Terminal 
Personal Terminal . . . . . ............5439 

Personal Terminal 


w/300 baud Modem . . . . ..............559 

Personal Terminal 


wl 1200 baud Modem . . ....•.........899 

Zenith 

Z-29 .............................. . S699 

ZTX· 10 ........ . $339 ZTX-'11 ........ . 5399 


Lear Seagler Wyse 
ADM3A .........5535 WV-50 ......... . $579 

ADM 11 ..........589 WV-100 ..........845 

ADM12 ....•.....Cal l WV-200 . .... . ... 1095 

ADM36 .... ......999 WV·300 ........Call 


• CROMEMCO • 
Introducing the C·10MP Package. This new sys ­
tem coup les the popular C-10 hardware and 
software developed by Cromemco with the 
most popular software offered by MicroPro. 
Word Star - Info Star - Cale Star ­

Mall Merge 
List Price S2195 Our Low Price $1975 


- Other Cromemco Systems from 

Mini Micro Mart ­

C-1 O Super Pack . . .. . .....•..... ... . . S 1599 

CS·l wlthZ·80A , 64KZ . 205/DD 51/• Drives 3389 

CS-1 with DPU, 256KZ, 205/00 S•I• Drives 4239 

CS-1 HD with DPU, 256KZ, 21 MB hard disc 6789 

We also carry the entire Cromemco lino of S-100 

board level products and software 
Cromlx . ...... 5499 COOS . .. .... S79 

• EAGLEPC • 
Simply, a better PC ! 128k RAM (expandable to 
512 on the main CPU board) , OS/DD 320k disc 
drives . serial ports, 1 parallel port, MS·DOS, 
Eagle Cale and Eagle writer included . 
Tho EAGLE SPIRIT portsbre w/10 MB hard disk 
is now oval/able. 

• COLUMBIA VP PORTABLE • 

Featuring IBM-PC compa1ability teamed with 

the most comprehensive software package In 

the Industry. Includes 128k RAM, 2 5 t/• , 320k 

drives, and a 9 inch 80x25 disp lay. 


• SANYO MBCSSO • 
Not only is the Sanyo MBC550 priced less lhan 
one-third that of a comparably equipped IBM­
PC . It Is also less expensive lhan most 8 bi1 
computer packages . Includes a 160k drive, 
128k RAM , MS-DOS, Word Star and Cale Star. 

• IBM-PC BOARDS • 
Amdek MAI Graphics Board ........•... . $499 

AST Research Six Pak Plus 64k .. .. . .. ....299 

AST Research Mega Plus II 256k ..........599 

AST Research Extender Card .............55 

CCS 132 Column Super Vision Board ......680 

Hercules Graphics Card ..... . .. . ........369 

Microsoft 256k RAM Board ...... .. . . ....445 

Microsoft 64k System Board ........... ..275 

Mic rosoft 256k Syslem Board ...•... . ....429 

Plantronles Color Plus ..... ... ..........Call 

Quad Ram Quadlink ............. .... . ..Call 

Quad Ram Quadboard ... . ......• . ...•..285 

Teemer 1 sl MATE Board •.............•..295 

TecmarGraphics Master........•..... .. . 589 


• S-100BOARDS • 
Advanced Digital Super 6/6mhz Board S759.00 
Advanced Digital CP/M 3.0 •.......... . 350.00 
CompuPro CPU·Z 6mhz 2·80 ..........249.00 
CompuPro CPU-8085188 ........ ......359.00 
We also carry S·100 boards from California 
Computers Systems. Dual Systems, Memory 
Merchants, North Star. Scion, Systems Group 
end many more . 

• DISC DRIVES • 

Rana Elite I w/eonirol lor (Apple II) . . ......S359 

Rana Elite II wl controller (Apple II) ........529 

Rana Elite Ill w/conlroller (Apple II) .. ...•..649 

Rana 1000 (!or Atari) . .......... ...... ...359 

Rana 2000 (Internal for IBM) ......•... • ...249 

Tandon TM· I 0(}.2 5.25 DSDD •........ . ...Call 

Tandon TM·55·2 112 Height Drives ........Call 


• HARD DISC SYSTEMS • 
Tallgrass Technologies 

GMB Hardflle Disk for IBM-PC .. .. ......$1895 

20MB Hardi lie Disk for IBM-PC ..........2795 

70MB Hardfile Disk and Tape Backup ......Call 


Corvus Omnlnet 
An easy, low cost way to make personal com­
puters part of a powerful lnlormation manage· 
ment network. 
Corvus Omnlnet Disc Server . . .. ... ... . . S829 

Corvus GMB Hard Disc ................. t 695 

Mirror Card Backup for IBM-PCXT . ........412 

Corvus Print Server ............•.......839 

The Bank 200MB Tape Drive .....•.... .. . t895
-\.1S4-· 
A fl ptit •• F 0 8 • touppong po1n 1 'll uD1 • 1; 1 tn t h•no • 
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Circle 124 on Inquiry card. 

We make C easy... 


and work! 
Eco-C compiler ... we've 

got it all . 


Whether you're a seasoned professional or 
fu!it getting started in C. lhe Ecosolt C com­
E!_Uer nas ~!!l)'th_in_Ayou'll ever need. 
COMPLETBNESS: 

Our Eco-C compiler is a complete im· 
plementation of C and supports all operators 
and data types (Including long, float and 
d.ouble). 
EffICIENCY: 

The compiler generates extremely efflcienl 
Z80 code using ZUog's mnemonk9 . On the 
benchmarks tested, !fpically we finished 
elther first or aecond usi.r\g substantially less 
generated code. 
PORTABJUTY: 

The Eco-C lib.ra_ry contains over 100 func­
tions that an UNIX Y7 compatible, and In­
cludes a complete transcencfenW package. 
Programs developed with the Eco:C c'ompiler 
canO.e moved to vlrtuaUy any system with 
little ot no c.ha11&e. 
EASE OF US!r: 

Th.e Eco-C compiler includes Mi00$ofl '5 
MACRO 80 a'sembler, linker, library 
m~nager and supporting documentation. The 
assemblE!r (M80) generates industry-standard 
REL file output . The linker (l..80) is fa.st and 
uses only the• ftmctiom you request in the 
ptogram . Program development is a snap. 

The user's manual is dear, concise and fuU 
of us!!fu] information. For those of you just 
getting started with C, we also include a 
copy of the C ~l.Dllfting Guide (Que) . 
This B. Dalton Best Sel.ler nas been adopted 
by a number of leading universities around 
the coun try and .itl incfuded with ea.ch com­
piler. The book Is desl~ed lo help you learn 
C from the ground up. We ought to 
know .. . we WTOte the book. 

We 've made the compUer easy to wotk 
with for the professional and be¢.nner alike. 
Most error messages, for example, tell you in 
English (not just a number) the line number 
and character position of the error, what was 
expKted and a ~age reference to the Gu.Ide 
to ton!fult !or help if you need it. 
PRICE: 

We saved the best for last; we've cut the 
price b. y $100.00. Now you can buy the Ece>-C 
compil'r for only S250.00 (MACRO 80 and 
the book alone a.re we.rib ~218.00!). Shop 
around and we think you agree th.at the Eco· 
C complier is the be:st value available. 

The Eco·C compUer requires a Z80 CPU, 
CPIM, 54X of free memory and about 24DK of 
disk space (one or two d.rlYes). An IBM-PC 
version will be available in the £ir,t quarter of 
84. To order your Eco-C comp£ler, call or 

wriie. s· Ecosoft Inc. c:m::: 
P.O . Box 68602E Indiana Its, IN 46268 
(317) ~-6476• co• a•T '"'"" 

TRADEMARKS: 

Listing 2: The MDOS bubble-memory-driver linkage modifies the MDOS Res rnadule to 
allow Micropolis BASIC to access the bubble memory as a caclte memory. Tlte mod1'fication 
cfm be ittsta.l/ed using the MDOS LOAD command. 

f\DDI! El 1 Bi 83 E L ll<E UlBEL 

ij000 
1000 . ~· ­01j00 llH0 

000 ~a· 
0000 llml • 
00ela 1040 • .,.,.......,.. 
0080 11170 
2 Be0 00 ieae 
2B31 1999 
2Se! lllil0 
0%8 1119 .. 
8968 l'E 02 1129 
0"6A D2 00 07 1138 
0960 1140. 
0961) 11~ 

116fE Ff" 1160 
06FF C9 1170 
1:17110 !lSil" 
0700 ll90 • RE51 OEln 
0798 1Zll6 
li!70e 1210 * 

-·...-·-· ...- ........--......
tlXlS RES - BUBBLE DRlUER LI~ '" 
,. 

~i!lhl. (p 1983 loui<> E. Wht1>ler • 
,..._.....~-·......,.••*•.+•...-n~•..-..-•,. 

ORG 

H()f' 


CJ> ! 
~c 

ORG 
1<RA 
RET 

2B0eH ; DUMM~ ORG FIR LOAOER 

: UIHT HUMBER Cl< PATCH 

I MCk LEGPL. DRl\IE 
l HO, ITS A BU8BLE. 

l fl X FOR PRIHTER lNIT. 

!tll£RFACE FOR IJU0BLE 11El1llRV DR IUERS 

0700 1220 .. SYSTEM EOIJRTES• ( l!f1 f1¥>Ct.1<ln addr ' ~ "~~~ to E.El"Rotl JllliP \.abll' 
87'!0 1230 .. 
1<1 700 f \l1 8 124e 4Srlttm EOU \!Fiil~ 
0700 F01B I 2W tBAAEAD EQIJ 0F01BH 
0700 
0i'ee 

Fl! IE 1260 9 1WRl'f 
127e"' 

E'.QIJ llFlllEH 

07ee 1280 58lKLEH EQU 
1<1701! 1230 SCllHllLS EQIJ 

lee 1300 SEt SLE EGIJ 
{,1700 1"310 S8EliRDR Ell\J 
1:1 100 1'310 Sl'IEtbEL EOO 
0700 1330 .. 
moo 1:34\l 
"'lei! .ill 21 .12 1350 SllaRE::i; 1221H 
0 703 87 1360 fl 
u70~ rn 14 '57 \:IN Bl l~tJUT 
ff7IJ7 FE 04 138\l ~4H 
li!'i9'.I (..'11 26 0(
1:1·roc FE U8 

J::J.90 
1"0\l 

JZ: 
CPI 

BOPl:H 
OOH 

l'7\JE t:A .:i1. 1:17 1~10 JZ !!CLOSE 
lil'll \ C3 F4 IJF 1420 JHP l\fF4H 
li! 'l 14 1431! 
tl l l~ IE 13'3 
l;; t \6 ::A 12 

1440 BIHOUT: 
HStl 

!fJ I 
LDl1 

E,3 
1122H 

l'l7l'3 FE 1:\6 1~60 L.'1' 1 \lilH 
Ur' IS Cf\ 49 07 
llt" I[ FE I)!! 

l4n\ 
Hae 

JZ 
t.1' 1 

BPUT 
1!91-1 

1c1 · 20 CA ,:.9 07 1~90 .f:i'. 80CT 
ll /23 C3 F4 OF 151.l0 .ltiP l:!FF~H 
e n~ 1510 
l:Ji 21. ! 2 38 07 

rz:i 1..11 • • ~ 
1/'2(. 1.1l I Fl> 
liJf w FC 00 

l!<i20 OOFEH: 
l53lt 
IS40 
1551) 

:iTH 
t..1'11..L 
1)'1LL 
JMP 

LlCFLHG 
H\lrPQ 
@Ef•lllH I 
ll9fL.H 

u1~- 156\l 
u. ::.z ~1 .ll i!? I $7\l BCLl)C...f. ; STA 
0735 CJ FC 09 l58B JMP 
073'11 1590 • 
ens aa 1600 OCfl.AG: DB 
0 739 16Hl 
6739 1620 • 
0739 CO S9 07 
enc co ts Fe 

1630 BGETI 
I6'1e BIIDRPT I 

C:AU. 
CALL 

BSET\.P 
BllEro 

07lf 02 FC 09 1651! JfolC B9fCH 
0742 ID 
a·;~:s 1:2 :sc 01 

J666 
167\l 

OCR 
Jla 

E 
8Rlll!P'T 

074& C:S Ff\ 0F 1680 JMP IFFA!-1 
074'.I 1698. 
0i'l9 CD 59 117 1701! BPUTI CALL 8SEJU> 
074C CD IE F0 i 710 l!llRRPT• au_ ~IT 
074F 02 FC 09 17"l0 JHC 89FCH 
B?Sl ID l731! OCR E 
0753 C2 4C 07 1740 JN2 BlllRAPT 
0756 C'.3 FH eF H 5\l JMP 0F~ 
075':! 1766 • 
0~9 1771! 
0759 :SA 38 07 1700 BSETIJ>i l.Df\ OCFLA; 
075'.1 F£ 04 J799 CPI ll'IH 
07~ CA 65 9; 1800 JZ SETREL. 
8761 El 1810 POI' H 
0762 C"J ee Hl IS20 JMP 18Bl!H 
0765 2A 27 12 IWll S£TREt: U1LI> 122~ 
0769 29 1840 ()fl) H 
07&9 2C) j~ l>RO H 
076A 22 A0 96 1960 SHI.I> ~R 
676() 2R 23 12 1879 Ul.D 1223l1 
0778 22 A3 86 1880 SIU> BLfii)R 
em 21 9C 06 t89e LX l H 1 ~ 
071'6 C9 1901! RET 
01n 1916 .. 

J INITIALI ZE BUSSlE ~IOl!V 
l RERO GUBBLE MEMURV REL.ORD 
I WRJ TE BUBBLE IE·IURV RECORD 

l BLCJCr. LEllG1*4 PAGES 
; t UMBER CF FSA CIN.S"2 
; EHABlE B'fTE•P.CO & Hl-51'0 
; BEGH< ADOR-;Pf\GE 0 
; BUBBLE HUf1 SELECT,.FIP.ST 

l GE'l IST COOE 
l IF CODE " 
; \le - GO CK '.2110 C'OOE 

l 0A - l'l ' S AH OPEH 

J IHI - IT'S R CLOSE 
: "Pf!RM ERROR" EXIT. 

; ERR RETRY CHT 
I GET :i!MD CODE 

i06-ITSRPUT 

:l)'l-ITSA OCf 
; "ffiRM ERROR• EX!l. 

J SET [IPEI' FLAG 
l 111 IT lAl IZE PA~M BLOC>'. 
: GO IIHT lll.!ZE SUB 001 
~ EX lT 

I SET (LOS~ FLAG 
J EX!T 

: Ol'EWCLOSE FLAG 
; 94 " Of'£l4 08 "' CLOSEO 

; GO SET UP CHTL BU( 
; liO REHO ~i,:. 
s GOOD REJ.IO , EXIT . 
; BlW RETR'r' C«T 
: T.R'V OHCE FIGAIH. 
I "PERI'! ERROR• E~ IT. 

; GO SET UP CHTL BU'.. 
: GO 4..IRITE REL. 
; GOOO Put, EXIT . 
I BUl1P RETRY 00 
l TRY OHC~ AGAJ H. 
: "P~ ERROR ' EXJT. 

; 0: FILE OPEH 

'/ES, GO OH. 

CLEAR STACK 

"F ILE tlOT CJl>EH" EXH. 

SET lJ' RE\: • 

'1ll.TIPLY BY 4 
( 64 >< ~ " 256 &"TB> 

PLA:E IM ~ lll.OCK 

GET 8lf' fl)[)R 

PLACE l H PAl!fll1 BLOCK 

HL~P~ID BLOCK FlilH 

~(tro.oll~ IJACIO 10 f>lltr ...M), CPIM 4llqit1l ....,.,...,,) Lisling 2 conli11t1Ed an page 406 
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"I just eliminated eye 
fatigue by replacing 
the CRT Display Tube 
on my computer" 
Now you can eliminate th 
strobe, flicker and fatigue 
from your computer 
terminal with a new 
Soft.ViewTM 

replacement CRT from 
Langley-St. Clair. 
Now you can upgrade your 
monitor with a new European 
amber phosphor tube. 

Avallable for the ffiS-80. • 
TeleVldeo. Kaypro. Heath. 
DEC. Zenith and a wide 
variety of other monitors. 
these new replacement dis­
play tubes use amber or green 
phosphors whlch exceed the 
European standards for persistence 
and color. 

And the "decay" or fade-out rate 
of the phosphor is the same os 
the "refresh" or scanning rote of 
the computer screen. so the d is­
play glows gently, rather than 
ftickering like a strobe llght - an 
annoying problem with black & 
white or Inexpensive green 
phosphor tubes. 

Now. you con upgrade your 
terminal or computer to world­
closs performance with the 
Installation of a Langley-St. Clair 
Sof1-Vlew"' CRT I 

Coll 011r tol~tree number to determinewhich 
tube will nt your computer or monitor. 

LSIS SottVlevr c11rs 

O • OOdG Ambe< Phosphor w/Antl-GOe 599.95 
O • HZ34G Ambo1 Phosphor w/Anll-Glom $9995 
0 • l<?J<IG Ambe! ~"°' ..,,Anti-Glare $99.95 
Cl ' GNJ IG Grooo Phospho< w/Anll-Glare $8995 
D • GNd2 ~ l'hosphor S79.95 
O • GNd2G Gleen PhcophOI w/Anti-Glore S89.95 
a • Oll34 Amoo. Phosphor 589.95 
D • Oll34G Amber Phosphor w/An~Glote 599.95 

AW:J o.ollobl&. 

Add SOie$ lox where opplicobla 

lnQJlr9 about tne CRT• we h<MI ovallable for monv other 
c.ompul0< modet~ 

' Son· \lloW· b o Trodomorl< o f longl..,...st. Clolr lnstrumento t lOn Sy$lemo, lne­

• 	Available In slow decay green or medium decay 
"European Amber" (the standard In Europe). 

• 	Made with Lead/ Strontium Impregnated glass that 
stops X-ray emission. 

• High-contrast face glass that also cuts U.V. radiation. 
• 	 Frosted gloss with extra Anti-Glore benefits. 

• 	 Easlly Installed ... comes with pre-mounted hardware. 
• Warranted tor one lull year against manufacturing

detects or lube !allure. 

• 	 Ideal tor word processing and programming, yet last 
enough for games and graphics. 

Phil DeLBney. 
KAYPRO USBl 

To order or for more information, call: 

800 221·7070 

•~•Lan3ley-St.Clair 

• Instrumentation Systems, Inc. 
132 W. 24th St. New York. NY 10011 

a • ll'22GR9dPl-.oophorw/Antl-Glore S139.95 
O • 822G81uel'hosphorw/Antl-Glam 5139.95 

In New York call 212 989-6876VISA ~	SUIJ fOf pocl<Jng ond UPS Shlpplr'Q 
S1700 for °"9Mo• Parcel Po>! Of UPS Blue LOb81 

IRSoaO. l&leVlc:lea Koypro. Heat OECond Zonlth oro Roobt0<ed Trodemorl<• al Tandy Ccxp. TeleVldoo Coit>. Non Linea< SvW1mt inc. HoothCo.. D!Qllol EQUlprnent Co Ce<p. and Zon~h. 
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Te.xi cm1tin11ed from page 402: 

legal. The jump-to-error routine was 
changed to jump to the bubble-link­
age code. Thus, the Res module now 
assumes that a disk number greater 
than 2 is not an errQr but a bubble­
memory request. 

The linkage itself is straightfor­
ward. Similar to BOOS calls in CP/M, 
MOOS uses a code to determine the 
intended disk function. However, it 
is a 2-byte code stored inhexadecimal 
locations 1221 and 1222. Only the 
codes for OPEN, CWSE, PUT, and 
GET have been decoded. Any other 
code is interpreted as a Parm Error, 
and the appropriate error exit is 
taken. OPEN causes the parameter 
block to be initialized, then calls the 
BMlNIT driver rou tine to initialize 
the bubble memory. GET and PUT 
call the appropriate driver routines. 
If the Carry flag is set on return from 
either the BMREAD or BMWRITE 
routines, indicating that an error did 
occur, three attempts are made to 
perform the 110 function correctly 
before taking a Perm-Error exit. 

ActuaJ installation of the linkage is 
quite simple. With the bubble-mem­
ory-driver package already in PROM 
(programmable read-only memory) 
or elsewhere in memory, it is 
necessary only to assemble the link­
age and then use the system's LOAD 
comm.and to overlay the Res module. 
The bubble-memory exerciser pro­
gram in listing 3 can then be used to 
test the installation and the bubble 
memory. Written in Micropolis 
BASIC, it reads and writes single 
records or blocks of records. It also 
incorporates a test routine that writes 
a predefined record, then reads it 
back and compares it with the data 
that was written. It also checks the 
bubble-memory status. Testing the 
whole bubble memory of 511 records 
takes about 114 sec.ands (using a Z80 
with a 4-MHz clock). For com­
parison, I ran the same program 
(slightly modified) using the floppy­
disk memory; it took 368 seconds, or 
roughly three times as long. 

One other note. Because there is no 
directory, it is not necessary to format 
or initialize the bubble memory be­
fore writing to it. The BMINIT sub­
routine does not change any data 
stored in the bubble memory. It 

Text continued on page 412 
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Listing 2 amti1111ed : 
0777 1920 • 
0777 1'331"! ORG 067EH ; Iii EW' TY A~ • 
067E 1941!1 * 
067E 19~11 ~ 
061E 21 114 00 1'%0 Ill lTPBt Ll<l H, Slll.liU}I l S£T BLOO! l~lll 
0681 22 9C 06 1971) SHU> llLl<W 
0694 1980,. 
0684 3E 01 1990 HIJI A.sm~ : SET IU1BER F~ C1f'tHHELS 
0686 3~ 9E 06 2060 STl1 CAIR.5 
068'.l 2011l 
0699 JE 20 2020 lllJl R.•SEHABLE J 5ET EHIQE BYTE 
0688 31 9F 86 2030 STA Elf'IBLE 
0680 2641i1 • 
06SE 21 00 00 205\l LJ(I H.,~R ; sn B.El.i 11.WltiG PAGE tlO. 
~691 22 R0 06 21!60 SK..D BEGA>R 
06!34 :Zli71J ... 
0694 t~F 1690 )(RA A ; SET 81'1 BRm'. 'SELEC1 
06'5 32 A2 01> 20'30 STA MBffiEL 
0699 :.1100 " 
0691! 2 1 '3C 06 :.!110 LXJ H. PARPl\BLP. ; SET Hl.=Floii PAAl'ii'1ET£R au: 
0690 C9 212\l RET 
06':1C 21J'd .. 
06'3C Zl 40 _,.. PRRAllET ER Bl..00: 
i169C ll5~. 

<J6'X: 069( Zl60 l'AAf\tllll.K~ EQU $ 

li.69C :ll 7ll ~ 
669C 00 Ola 2180 0U:LEH DIJ 0000j1 : BLOCK LEl-11..TH {PAGES> 
069£ 00 "219 L'Rt!ALS 00 il0tl l f{UMBER OF FSA ~NIELS 
1:169F 00 2200 Elll\llLE DB 0eli l Et~l.EICNTRL BVrE 
06A8 00 00 2211! BEl>ADR ~ 0000k : BEllllUW~ PAGE HUMBER 
C6ft2 00 "2210 ltllf1SEL DB 0<lli : BUBBLE BAtjK 
06A3 22'lld ~ 

tl6fll 01} 0 22<10 eurnoR 01.1 OOOOH l USER SUFFER A~DR£>S 

(l6~ 60 2S~ SlHTU~ ll8 OOH ; RETURU STITTU!:> 

llbRf. 12bll •• 

tl611b 111.; Elm 


E.P.P.C'RS nus SEii.BL\/ 0060 

Listing 3: A BASIC program to exercise/test the BPK 72 bubble-memory kit, roftwnre dtivers, 
and operating system linkage. The program, written for Micropolis BASIC, must be modified 
for use with other BASIC interpreters. 

1001' REM ====----= BUBBLE MEl'IORV EXERCISER - - = - -.., 

1010 REM 

1020 REM REU. A 83"0413 

10 30 REM 

1040 DIM AS 250), BS \250 ), 0~ < 250 ) 

11350 QS=CHFIRS<~4 ) :REM 34 = Q"°t.e Milrh 

10b0 P=225 : REl'I St.alu" Port, addr.,$-.. 

1070 OPEN 1 " 3:BUBTST " ERROR 1790 

1090 REM ------------------------­
1090 PRINTtPRIHT: GOSl.JB 1710: PRINT 
1100 C$='"' :PRlHT "Read,. IJriLe,~ Ritad File.' Wr.it.e Filer T~t. f'il~,. Quit. "; 
1110 INPUT CS 
1120 IF CS'=o"R" GOTO 1190 
1130 IF C:S= "W" GOTO 12'10 
1140 IF" Clm"RF" GOTO 1300 
1150 IF ~"WF " GOTO 1390 
1160 IF C.S"" T" GOTO l4B0 
1170 IF C~"O" THEH CLOSE 1 : STOP : EHD 
1180 GOTO 1090 

l ! 9e REM READ A RE:CQp.D 

1 2 00 lHPUT ''RECORD • ";R 

1210 GET l RECOP.O R A'I 

l 220 PRlNT AS­
1230 GOTO t 090 

1240 REM -------- WRITE A RECORD------------ ­
1250 1HPUT "RECORD II " iR 

1260 !MPUT "ENTER DFITA TO WRITE. ", D$ 

1270 OS'=L£FT${D!t.24B) 

1280 PUT t RECORD R O:J 

12'30 GOTO 1090 
1300 REN ------ RERC• A BLOCK OF ~EC~DS -·-------- ­
1 3 10 1HPUT "BEGIHlilHG RECORD ~ " ;R 
l 320 IMPUT " ENO I HG RECORO ll •1 .1R!i 
1330 FOR R=R TO R9 
1 3'10 G£T 1 RECORD P. ft.S 
1 3 50 PRINT Al 
1:560 PRINT "---" ;R 
1370 I-EXT R 
1380 GOTO 109e 

1390 REM WRITE A BLOCY. OF REOJRDS -------- ­
1400 lt-IPUT "BEGINHIHG R.E:CORO ~ " ; R 

l410 lt<PUT " EHDlHG REC.ORO ll '' ;P.9 

l'120 u.IPUT " EHTER TEST Offl'A" ,o.i; 

l430 D$~0*+LEFT$<0J;, 249i~Q$ 


1440 FOR P.~R TO R9 

1450 PUT 1 RECORD R 0$ 

1460 HEXT P. 

Hi'0 GOTO 109i:'l 

1480 REM !EST A BLOCK OF RECORDS--------­
1490 IHPUT "BEGtHtlUIG P.ECORCJ -11 " ;R 

1560 If.IPUT " EHDWG RECORC.I jj " ;R9 
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The Small Compuler Conneclfon: 
Telecommunications lot lhe 
Home and OHlce 
by Neil L Shapiro. Full delai is lor 
all micro owners . "Jf you 're inter­
ested in learning all about the 
constantly growlTJg fllllga ol infor­
mation services. this s the book to 
read' - Today. 
#056412-4 256 pp. 

Top-Down Asumbly Language 

Programming for Your VIC·20 .. 

and Commodore &4 •• 

by Ken Skier. How assembly lan­

guage works and how to make it 

work lor you - lrom basic con­

cep1s througll useful sub1outines 

and programming tools. 

#057654-3 320 pp, 

Word Processing Buyer's Gulde 
by Arthur Naiman . Revrews cur­
rently available dedicated word 
processors, wp softmre, and pe· 
ripherais - shows you how to 
evaluate the capabilities and limita· 
tions ol each system. 
#045869-3 320 pp 

Tiie CPtlmer 
by us Hancock and Morris 

Kreiger Provides hands-on experi· 

ence ttlal enables even acomplete 

novice to write programs In the 

language of UNIX. ·c1ear and suc· 

cinct. .. a book that real ly works' 

- Personal Computing. 

#025981·X 256 pp, 

Introducing the UNIX System Olllce Automation & Word 
Processing Ouyer's Gulde 


Morgan. Aloglcal l)uide that gets 

by Henry McGillon ond Rochel 

by rony Webster. Direct compari­
you over the initial hurdles musing sons ol feawres and potential s, to 
th is powerful tool , and gives a help you choose the right system 
practical understanding of the sys ­ tor every size business or special 
tem and its sometimes cryptic need - from etectrnnlc typewriters 
documentation. to communications networks . 

#045001·3 460 pp, $19 .95 
 #068962·8 320 pp, S19.95 

Available wherever computer
books and products are sold. 

Or use this convenient coupon. 

I - - - -El.JTE EIJIJ~S~,,~I 
I P.a. Box 400 . Hightstown. NJ oas20 lfMYi I
I Please send me lhe following boo s tor t5 days on approval. I 

O Bill me . Alter 15 days I will pay for the book(s) I eep plus 
postage, handling . and local tax. I may return any unwanted II books postpaid . 

O Enclosed is my chec money order (including tax). McGraw-Hill l
l pays postage and handling. Full 15-day refund privilege. 

I I
QTY COOE # AUTHOR PRICE 

I I 
I I 
~ ame I 

Address Apl. _____ 

I City IState Zip 

L 
for dealer informa tion . call E. Crawford 2121512-4043. . 1 
-· - - - - - _ 23:Qg?6-4440-3___J 

The BYTE Ouida to CP/M·B6 
by Mark Oahmke. Explains each 
pan of lhe operating system devel­
oped for the 8086 and 6088 micro· 
processors. and the use or Its 
programs and utllitles. 
#015072·9 320 pp 

Gulde to the IBM PelS1lnal Compufer 
by Walter Sikonowiz. Goes beyond 
the manuals to help you exploit the 
full power of your IBM PC. features 
DOS 2.0 and BASIC 2.0,andincfudes 
details on the new system archi tec­
ture and expansion capabilities. 
#057484-7 352 pp. $19.95 

How to Buy (and Survive I) 
Your Fi11t Compuler 
by Carolee Nance l<olve. Every­
thing you need lo know before you 
set foot •n astore I Helps you 
ldentily your requirements, com· 
pare costs and benefits, select the 
right computer and vendor.and mo re. 

#035130-9 216 pp. $14 .95 

Tlle IBM PC Connection: 
Telecommunications for the Home 
and OHlce 
by Neil L Shapiro. Your passport 
ro auniverse ol communications. 
convenience, 2nd pleasure! This 
easy·to·follow guide helps you fink 
up your IBM PC to today's infor­
mallon services. 
#056419-1 224 pp, $16.95 

... for hands-on help 
when the chips are down 

Using your micro for business? For 
pleasure? In your profession? Whatever 
your computer connection , get hands­
on help from the most trusted name in 
the field - BYTE BOOKS. 

BYTE BOOKS are designed to make 
the most of your computer power. How? 
By giving you guidance from dedicated, 
expert authors - wi th names you 
recognize. By providing practical, 
usable information written for people, 
not machines. By ottering problem­
solving techniques, not dry theory. And 
all in handy, high-quality formats . .. at 
prices you can attord. 

E~TE EIJIJ~S 

User-friendly microcomputer information 

1221 Avenue olthe Americas, Suite 26·1, New York, NY 10020 

!IYTE February 1984 4'11 



Clrc1e 353 on Inquiry card . 

DISK EXPANSION !,!- HI Iii -IV 
l Coniroller . Pwr.Sup. Kdwr.,lnslruct . $249 SJ29 
2 Kit 1. plus 1140-rrk .Tandon Dr. $429 S479 
3 KU I. plus 2 /~0.trk. hndon Dr $sea $649 
3a ~It 3 W/2 00 Lrk .dnvcs 5698 S729 

Oual ty disk drlVe~··O . E . brand on IBM 

Available bore and In cabjnelS­
TMS0-1 SS Sllmllne: $145 

TMS0·2 OS Slimline (IBM): $209 

TM100-1 : $159 
 CALL US II" VOU FINO
TM100·2: CALL LOWER PfHCESI 

:.._CORVUS 

25% OFF LIST PRICE! 

OMNINET- A high s11eed mu lll-user network th at 
conoecls seven1I computers tor i'15ta"t communication up
10 4,000 reel away. 

Save over $1,000 on a 20 mg. Corvua Hard Dfak 
, sys tem ror 181,! PC and oth"' compute,.. 

' Smg. $1649 10mg. $2279 20mg. $3049 

D~~. 

Single us.er or n~lworklng hard disk system !or 18M & 
Appl e Lowes t -prices anywhere. PrJc-ed from S1375. 
·to. 15, <1. 32 mg. & c~ rt r!dge tape llackop-CALL 

~~@ff r. <PRINTERS 
Fast, depe~dable , versa tile, tow pr ce. 
Gemini 1OX 9in.. t:!Ocps . Fnctlonl traelor 
Gemini 1SX !Sin.. 12()cp;, frictlon/Tmlm 
Della 10 1orn .. 160cps. Friction Trac101 

Delta 15 

PowerType Oalsywheel 


Call for our low, low prices! 

Heart o TEXAS 
COMPUTER SYSTEMS 

TRS-80 

Model IV Porlable: CALL 
Model 12 & 16 at discount: CALL 
TCS Model 12 with 2 drives: $2995 
Model 12/ 16 Accessories/ disco unt. 
TCS Model IV, 64K, 2 Drive w/ RS·232 

$1499 (40 lrack) $1699 ~60 !rack) 

The New TRS-2000: CALL 
(tBM Com patable) 

We carry the full Tl\S-80 ll"e, Call ror our discount prices 

(d~al 5JdM 40s) 


Model IV needs 54K 10 operate for 54K Ki l, CALL, 


Compuo111c, rop quality mini llopp~ dlske11es from $1.50 
comp1e1e wrlli ~ub rings, proreclive enve lopes. write 
p101ec1 labs . and a~tiestve labels . SSDD, DSOD. boxed or In 
bulk. Money back gua1antee. 100•1. C&rtllled Elror free, 
CALLI 

Heart of TEXAS 
COMPUTER SYSTEMS 
P.O. Sox 1327 Arllogton. TX76004 
Toll Free 1-800-433-5184 
Tex111•817-274-5825 

VISA,MC,cashler's ct\tok,!l!Onev order. ND la out at state.
Tuans add~- Prlcu .suo1ellt lo change. 

Listing 3 co,llirn1ed: 
151 G (;)'£"' " FIBCDEF~ 1J .Lf·11<1UPQR5'fU.Jl.l~:Y2.l 2:.45a'i'B'90atx:def9h i ..1k 1" 1no~ t.uvw)<t""z " 
1520 (»;0-r+v1'+0'S+0cJO 
1s:se fl'f=GJ.r+ t•r+Qs 
1540 FOR P."'R TO ~ 
1550 PUT 1 RECOP.D R A·1> 

156~ S= I W P > A~lO ~5'3 : F St . ,;5 THEJ4 GOSUB leA0 

lS7\?I GET l P.ECORO R Bl> 

1el8B S"' I M°P) f'111lJ .2'S' : l F S·...,:,.~ THEH CiOSlie 164\l 

1590 I f' at< •vl iHE~I GOSllB 1"'40 

1€.00 lF' P.1' 10 ; !t itR-'16> TKEll P . il4T " P.ECOP.Ci il " ~RJ " COMPLETED. '' 

15 10 HEXT R 
16213 PRIIH : PRllll " 11u r1BE R OF ERP.ORS" " ; E 
l 630 Cit)TO I i:t \l 
1 .S~B P.EM - ­
165G P.H~T 1'EP.RO. El4CUL.ll tTERE() CH RECORU I " .; R 
l~G E=E+I 
16 7111 GOSUB l 730: GOSUo 1 7 HJ 
1€.Slll PP.INT Sf. 
16 " F+.lllT 
1 7 0111 RET L!Rlt 
1 7 10 REM - - ------- tJj;P1..Ji ' S-i FlTUS IH HE>\ - ------------ ­
! 72G S: H< •. P1 A I[" 25:> 
17::\(1 5 t ;ltl'ro.'° 16.>+43 
17 40 IF Sl 5 7 THEii S1=;1.,.; ­
t -;-"SG S2= \5 Flit 15) .,.48 
I 7t.0 l F S.. 57 f HC:ll ::.:;:;:s..:+r 
t 710 PftirtT 'STATUS"' ' ; Ct~F1 · i .,:; 1 1 ; C rlti?.·h ~.:!• 
1 , Be RET URM 
17':'0 P.EM ------- - c:P.Rur: FP.u.:<::s;uR --~-----------~---­

! Balll PP.INT: Pt-. l tff EF'.l".t ; " 

19 1B GO.SUB 1-;"1.:J 
18 .20 GCrTO 1121'.ii:l 

1 8~0 Ell[• 


Listing 4: The CPIM b11bble-me111ory-driver linkage. This program illustrates /1cno 1'1e CP fM 
8105 ca11 be altered lo use lite b11bble-memory-driver package. Modification specifics are dcpen­
dtmt 011 Ille CPIM implementation in question. 

RlIDR I'll Bl B3 E UHE Lflel:'.L OPCD OPERff«> 

,,0000 t000 ~..........~........-.-.....-.. .........-...~' I I t ••*"**-~.P 
0 0111! llll0 CP11'1 BIOS - BlJB0l£ DR IVER Lii AGE 

000 102.e ~ .. 
00110 103e -" ~.,.. l llh <C> 1333 Loui~ E. Wh~el"r 
0000 ti!40 .... ,.••• • ,.'"*""'"'-----..-·.,.,··...,.....__
eeee 1050 ,. 

00lll:l 1060 ­
0006 1070 * The llOdiflCit.Jol'l> Pri'sent.ed i)ere ar e inl.1>nd d '5 an ex~I E> on!.,,. 

0008 lee.l • The.., d&moo~\.l"ale ~ a l~1 c.;o l CPJ'll 8 105 can be ;fn0difu1d \..o u~e 

0C08 1090 • the BUBBLE: 118'KllN DRflJER PRCKf1GE (sePQl"'ate !ls.tins.) , 

0000 1100 • 

eees tlte To i~Pe>rale 1.Jie>fl ci'larule~. the BIOS .JU~"' lilbl e '°""'l t.e 

0008 1120 • loca\.W, el Dn!I "''th fr-ee &Pac e Lo st.ore U-.e added cllde-. Th&.n, 

0000 lll0 ,. I.hi! 111ochf1ed BIOS shDuld be •n~lal led in Uw s'1isi.e1> foJlo.,ins 
0006 1140 • lt.e \Mt.NJ<:<t.1Cw1'> siiven rn ti1'l iiPPrclP 1;ite CP..-11 11>anua1 . 
000il use ~ 


0000 1160 • Th i s l al..rn!I i~ d iv1d<!d 1n1..o t\JO secl..1on<;: tl Pat.chi''> . 

0001! 1170 • (2 ) Added Codi;. RI I Patcl> addr.,SSV'i shown arf< for a 32t: l:Pdl 

0 aee 1100 C'Di11f'isured b'" CE'nt.a fer a Mu:-r opoli 'l. ch* wo;.t.&'m. 

ee.ee ll9e • 
0000 1200 ~ 
80911 121 0 .. .,........._ ·-....-... ..-~-.-.~..~···-,..--.................... " 
01!0B t210 ~ PllTCHES "° 
000!l t2:10 ............_......,._.......att_....,..,....__.......-~.....-.-.... 
eeae l240 • 
0000 t250 Thi> -.eel.ion ~elll$e<;; l.ti11 e:o ..t.ins BIOS .IU!ftl' l.abli l.c oo lo 
0B9e 1260 • t.r,e added C'ode rout. l oo" li "'l~ be l w . Th« actua l locat.1t<n c(
0Bl!e 1170 .. Uw .J'JSP Ubl e and addr""" or ll1e Pal.cl'.e-s , ,. dwend<>nl Ol'l 
f:ietle 1281! Ul£' ~)( ISl l r-.D B!OS. E:.ich -.~t..via 15- different . The ORG -s 
01!011 ll90 • ..hooin ll'I Ui1" a.........1.. - for "' Cf' , M cor.( UIUl"wd ~ Ceril.a s·~"'"''~ 
00ee 1380,. f~r fhCN>POlH. di<.h -S~~. 
aeee lll ll .. 
110El0 7500 1320 BIOS EQU 7SOOH 
aaee 1330 
B000 1140. 
t.1000 ll50 l'4«i B I OS•2~ Loe l.1 on of Jya,;., Tobi~ + l 4 
7 '518 1360 ,, 
7Sta c~ 2B 00 l :!.70 JPI' etiOME J P<>lc-h for H IE 
7518 1:sae ~ 
7SIB 1:191! DRG Bl os-t:Sb JLllll' liible + :56 
7'5.2~ 1400 + 
'52~ C3 3'1 80 141 1l Jt1P BSETOMA J P<>~ch for SETDtlA 
?-:.2'1 Cl 'SF 00 1421! JllP BREflO ; Pal.c:h far RffiD 
t 5211 Cl 7 1 SC 1430 JllP OORI TE J Pa~ch fo IM"l\.e 
7S.4> 14'10 .. 
7520 14'56 l.'RG BIOS+.iS 1 JIJllP I.able + ~g 
75~ 1460 .. 
7538 i.:.> 14 /'ll JllP BSECTRAtl ; P.;ol.c:L-i for- SECT Rf'llJD ge 
75n 1400 ,, 
753:i 14 0 • Jlw> ol IOIY ll'll! equa 1>$ l-a en fr<>m e >1 1<;.t.1n>1 6 !(15 .JUW> t-ablE-. 
7 533 ISOO 
75'.n 75'27 !Si il lfOllE EQ.IJ BJOS+327'.H J • Oe1>end<;; on e ;>; 1..1.1no1 BIOS . ­
753:> 700t 1S:N SETDM/1 EQU BIOS+ IH ; ••• Depend" an exat.1"9 SICS ... ­
753~. asz 1538 READ EOU BIOS+35'2t1 ; ...~ DeM!r.d<;; on • XU.llml BIOS ..,.., 
1 5:3!. 7SF'O l ~~ll IMllTE EOIJ BIOS+~OH .._. Ot>Pirid~ on e'.(1 ~1.11'\l! BIOS •..,.
7513 7£~ 1SSIJ SECTRAll EOIJ BIOS+2E\lH ~-.... DePt>l'ld• on 11~ uL-1 r.9 BIGS ,.__ 

Listing 4 crmtinucd 011 page 410 
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http:BIOS+.iS
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SUBMARINE ENGINEERING 

f OR TOMORROW'S DEFENSE 


The aval Underwater 
System Center i the Navy' 
princ ipal research, develop­
menc, resr and evaluation cen er 
for ubmarine warfa re and sub­
marine weapon y tern-. We 
provide high techno logy vital to 
the avy' tactical and trategic 
edge in combat y te rn ( onar, 
combac control. e lec tromagnet ­
ics, undenvarer weapons and 
rargers, weapon launch and 
handling), surface ship onar 
and under ea ranges . 

Wo rking ac major laboram­
rie in ewporr , Rhode Island 
and ew London , Con nect icut, 
our engineer and cienrist 
design, dev lop and evaluate 
prototype of t hese y tern and 
imerface with rivate industry 
for pr duction of the final product. 

To mainrain our lead in 
·ubmarine warfare and weapon 
·y tern , we mu t cont inue to 
deve lop new technological sy ­
terns for rhe future, and at our 
enter, the future depend cm 
ur work today. 

We are looking for elec­
troni c engi neers and computer 
cientist ro join our high ly 

talented ream of professionals. 
A ignmenrs will be a diver a 
taking you on board ubmarines, 
m fie ld derachmencs and other 
Navy act ivicie . And your work 
ma vary from de ·k to deck, 
ofrware desi n to hardware test. 

We seek graduating and ex­
perienced electr nic an comput­
er engineer , wi h degree fr m 
a credited colleges and uni ve r­
ities. We l o need compute r 

cientisrs with degrees from 
colleges and universities affil i· 
ated wich a school ofengineering 
and specia lizi ng in scienrific 
or technical applicat i ns. 

We offer you cha llenge, 
fre dom to be innova tive and 
creative, and the opportun ity to 
contribute your skills to our na­
tional defen e. 

And the liv ing i good coo! 
Newport and New Lo ndon area 
are popular for their excellent 
beache , fi hing and ailing. 

W e believe we have both 
the chall nge and the opportu­
nit for you. For further infor­
mation, contact Naval 
Underwater Sy terns Center, 
Personnel Staffing Division, B 
Newport, Rhode Island 02840 
or call (401) 841-35 5. 
An Equal Oppornm1t)' Emrlo1·cr 
U.S. C1tl:en hip Rcqmred 

Circle 263 on inquiry card. 



GET ORGANIZED 
With Our New Line Of Quali ty Products 

PR# 1 
prctured 

PR#1 16x 13x4 

PR # 2 24 ;;.13 4 

529.95 
539.95 

Bot h made of 1/ 4 inch smoked 
acryric, featuring a bottom feed 
slot and non-skid feet. 

Sturdy 
Bronze 
Acrylic 
Capy 
Holder 

519.95 

Office 
Quality 
Gas Operated 
Ergonomic 
Computer 
Chair 

Availab le Jn 
blue 
red 
camel 
brown 
It grey 
charcoal 

• 
Retails for $179.85 

MIDAMEAICA Priced At 
only $99.95 

add 545.95 for arms 

MIDAMERICA 
WH'->LESALERS, INC. 

COMPUTER ACCESSORIES 
8135 215th St. fQ5J 

Lakeville. MN 55044 ~ 
MN residents add 6 % sales 
tax. Dealer inquiries invited. 
Add $2.50 shipping for each 
item, CALL FOR COMPETI· 
TIVE DISKETIE PRICES. 

TO PLACE ORDERS CALL ANYTIME 

1-800-328-2977 
re!~t5 612-469-4666 

Circle 254 011 Inquiry card. 

Listing 4 continued: 
75:3 
7S • 7714 
7533 
7533 
7714 
n 1<1 C3 ee ae 
77!7 
7717 
7717 
7717 
7717 
7538 
7538 02 
7539 0J 
7'S3A 
75311 
7S3fl 
75~ 
7'5Jfl 
753R 
7 '5311 
7~ 
7SD!I 3C 
751)9 
7509 
7509 
7509 
7:J[)<J 
7'509 
7!>09 
rSD9 
750':' 0003 
7509 0820 
7Sll':I 0000 
75D'!I 
7':Z>9 7R49 
7W'.I 7FMA 
7509 7~0 
7509 
7509 0002 
7509 0001 
l 5Cr3 0020 
7'509 0000 
7509 0000 
7SO'I 
751)') 

lstl9 
7509 
750'3 
; 5()9 
7~ 
1509 FGl6 
7Sll9 F01B 
7 509 F01E 
7~ 
i'S09 
1:50\l 
7509 
r$9 
l 50'3 
7~ 
75E1 
7'5£2 75Et 
75€2 
75£2 00 08 
7 5E4 0ll 
7SE'S ee 
7:1E6 80 i!0 
i''SEB 08 
7'5E'J 00 00 
75EB 08 
~ 
75EC 
?'SEC 
7SEC 
75EC 
7SEC 
75EC Beee 
75EC 0e00 
7'5EC 00019 
7SEC 0000 
75E\.: 0008 
75£C 0000 
7 5£(. 
7 5EC 
7 '5EC 
75EC 
?SEC 
7SEC 
aaee 
aeea 21 02 ee 
l:llol322 E27S 
80116 ,,E Bl 
aeoo 32 E4 n; 
801!B 3E 20 
8000 32 ES 75 
ee1e 21 ee oo 

1560 " 

l 57B r.oc.PM EOU 6!05+ l~H 


1586. 
1590 
16ee ... 
1611! Jl'IP 
1620 • 
1638 • Ttw follCMo1!ru1 ~~" U... rUlb ,.. 
1640 • Euci.lv ho"' U\1 $ !>al.ch ii "* i ~ 
l659 • 
1660 BJQS,+3Sii 
1670 .. 
1689 oe 
1690 oe 
17119 ... 
17 10 .. The tol lwins ~ \llO! di-.k siu Par-1.vr i n OPBLK2. 

1720 • Kol•• Thi!> ch¥lse Nii onl-. be ~Pl 1c:~l• to Mlc~Of'Olis disk """'lea'>. 

1738 • The Cent• S111slA!ms ver!.ion of Uie BIOS n;,,. tw DP!lU( •.,, , one each for 

1740 .. \.he \..I.lo ~>Ode Is cf Mi "1'0f't> li" di ~k c:lr i vn <'100 I and Plod I () • 

!750 

1760 B l~ 
; - 0...endf. on exi!.Uru! BIOS ­me 
1780 OB I Ch<1Jul<I (otlSl d i "I'. si2 ( 0PBl..X2l
17'310 ,, ; lo reflect bo.Jbbl e ~ c:iil' at·1i.Y, 
1906 • 
1810 ,.
1020 .......~ ..... ......_.......__.,........... ........_ .._,_••_ ..... 


I~ " AOOED CCDE • 
111~0 ~ ""'**"-......- .....-~-.... - ................___......... 

la.56 ~ 
1860 • 
1870 HOISKS EOU 3 
1980 SECTRK EGU 32 
Ia90 SEC.SZE ~OU l28 
1900 
1'310 DJS~llO EOO BIOS+549H 
1920 TROCI\ EQ!J 81 05+5~111 
1910 ONAAO EOO BIOS+54DH 
19'10 ,. 
1950 SBLKLW EOU 
1960 SCflHALS EQU 
197\l SElll'IBLE EQU 
l 9a0 SBECiAOP. 
t'3'30 sr1Et1Sa 

EOU 
EQU 

20ti0 ~ 
lll 10 • 

; NUMB~ OF O!SKS (0, 1, 2 .~ BUBBLE.I 
; CP/ M 128-BYTE SECr~ 
; CPl't'I SECiCR 512£ 

J - Del>Vnd" on ex 1sl111s BIOS ­
I ~•• OePend~ on exisliM BIOS ....,. 
I ..,... DePenid!. Ol'l ~ai.ins BlOS TU 

; BLOCK LEHtiHT " 2 P~ ; 12e BVl~ 
I UUl'\BEP. OF' FSA Oiflll..5 " 2 
; EHfliU BVTE ; RCD & Hl - SPO 
; BEG IH Rllllft " PAGE 0 
I BUBBLE HIJt1 SEl..£CT " FIRST 

2020 • The follou1ns e'IU•W'> !in!\ 1.1".e$e 1toOdl f 1c:alio.nf. to I.he BUBBLE 
20~0 • MENIJRV DRIVER roul 1 r>t>~ . Th<r addreu n Vl°"'n V..Uii\.e to a j ump 

il40 • 1..able Ir• "'"' EEl"R0/'1 Pt>1n~1r!S t.o Uw d'rlvers. ~I~ locat.ecl rn 
2050 • E~ROM . The ..:'tu~l loeat1on u1l l depend en \.he »"»t..w1h. 
2960 • 
~70 BM!IU f EOU \JFllleH ; Bt!BBLE HEJ1UR'Y mmuZE 
2080 lltlitERO EQU 0f~!BH l SUB!lt.E f1El'IUJN READ 
1il90 BMWR IT EllU eFl'.llEH I Bll69LE Nrn.lR\' llR ITE 
2100 

JIll 
21 0 ~ Th~ f o11w1 ra PAP.f!IETEP. BLOC>; c •n be RG d to dTN t'onv~ni cN. 
11'3\3 ire. i n reo.dfwr1t.e lltlloor.,. . If t he BIOS ar-t> nc\. ir1 PRO!'! . t he 
'2 l4 \3 PAR.,.iEiER BlOCK """ be oc:;oiwo 11 tU; in ~ BIOS. 
'll50 
:i.1.:.e 
2170 • 
2160 PARR!\e.LI{ 
21'3111 • 
2200 BLK~: 
221e Cf4'tALS1 
222e EHHBLE• 
22~ BE\JflOR I 
2240 retSEL: 
225tl IQ'AOR: 
2261! STATUS I 
2270 .. ............___..............___,,..,.

2290 

The follo~1ru1 e'IUattos dl>t.er~int wl'ltrt tnt belo~ ~a~che~ iir'e~· 2300 ~ to bt ">\OT'eG in Uw BIOS area or CPll'I . Tht actual local.ions. 
2310 ...-e 
2320 ~ 
ZlJe AREA i 
2340 RREfl2 
Zl~ AROO 
23613 AREH4 
2l71l RRO>S 
231:10 AAEH6 
23'iie 
2400 • 

de~ende11\. on 

EQIJ 
EOU 
EQU 

EQU 

EOCI 

EOU 


Ule iPGcifi~ BIOS. 

!1!05+0800H I blh&r t t.o Pul GOCPI'\ ~•I.ch. 
0 ; !Jhel"e l.o P1Jt H0!1E Paten. 
{'l l !.if)Rre 14 PV\. SET[)ffi Pat.ch. 
0 ; ""'~"'' \.o PUI. SEl.il!ffj Pii\.ctl , 
0 ; ~re t.o Pul. REHO P•l.ch. 
e I \JhRl' R l.o PUi. W!! iE Pat.ch . 

2410 .. ·-·· _ _ 
242t! GOCPl'I - S..s.t..ern 
2430 
2440 

4Sll .. 
246\l BGOCl'tl: LY. I 

BIOS+eE2H 

1)1,j 

00 
DI! 
ow 
09 
DW 
oe 

I BUBBLE M£MilRV PARAMETER 

1 BLOCK Llill\JTI{ ( PflGE.5 ) 

; HINER OF FSA ClftiNELS 
1 ENtiBl.Ei CNTRL BYTE 
I BEulNHiNG PAGE HIJtlll(R 
; BUll6LE ~I( 
I USER BUFFER flDORe>""S 
1 R£TURH Si~~ 

BLOCK 

*•........._..,......_,. .........~ .......... - ....~....­
har~are 1r11t.1ali:tat10t1. 

:zq7e Sl-ILO BLXLEH 
2~6'0 if.I I A· 5CflHl'A.S 
24'30 STl1 CAtR.S 
251le tPJ I A, 5El-018LE 
25i0 sm Elffl.E 
2'520 LXl H•Sl3Ec.AOR 

MEil! 

H, 59..l(l.Ell 

of '"'IA" dl"M rrllll 2 ~o <I. 
ci.1>t~l on u.. lPKlfic SYS\.fljt. 

I 11'1"!'ene DISK' '- t.o J . 
l lncnase DISK' s \.o 4. 

l SE1 BLOCk'. LEllGTH 

I SET llU~ FSA CIRlllELS 

l SET fJ~HBLE BVTE 

: SET BEUHl~llHG Pf\UE HO. 
Llslillg 4 continued 011 page 412 
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Boeing Military Airplane Company offers a 
stimulating career in the pleasant THIS IS environment of four-season recreation, good 
schools, fine cultural activities and moderate 
Midwest living costs. You can become a vital BOEING 
part in developing the most advanced 
avionics systems for military airplanes if you 
qualify in one of the following disciplines: TOO! 

PRODUCT SYSTEMS ENGINEER • Systems 
anatysis and development of system 
requi rements; hardware and software 
functional requirements and system Integration 
tasks; Interlace requirements li fe cycle cost 
analysis. 

SOFTWARE/COMPUTING SYSTEMS AND 
ANALYSJS • Anatyze system functional end 
performance requirements, prepare functional 
flow or logic diagrams. prepare system block 
diagrams, and perform system level analysis 
and trade studies to support selected design. 

REAL TIME SYSTEMS AND SIMULATION 
SOFTWARE ENGINEER • Design, develop, 
integrate and test real-lime software. Develop 
operational software req uirements. Experience 
in ASSEMBLY and other hlgh·order languages 
required. 

DESIGN DEVELOPMENT • Advanced concept 
development using Innovative design and 
fabricat ion lec!iniques such as robotic winc!lng. 
pultrusion, and roll- trusion. Develop load paths, 
cost and weight trade studies, and prepare 
drawings using Computer Aided Design. 
Related aerospace experience required. 

FLJGHT CONTROLS ANALYSIS ENGINEER · 
Conduct linear ana.lysis using root locus, 
frequency response. and power spectral 
density methods. Develop hardware and 
software requirements for sensors, actuators, 
digilal filtering, and computations for 
microprocessor based digital autopi lots. 
Develop real time and non-real lime, lllghl 
simulations using structured fortran 
programming. 

STRESSIDURABIUTYI DAMAGE 
TOLERANCE • Define design load conditions, 
determine Internal loads and accomplfsh siress, 
durablllty and damage tolerance analyses of 
primary aircraft structure. Familiarization with 
finite e lement analysis and related aerospace 
experience required . 

RADAR SYSTEMS ANALYSIS · Conduct 
analysis or radar performance, prepare and 
coordinate specifications and develop 
evaJuatlon criteria for radar subsystems. 

Send resume to: Jim Sne ll1ng 
Boeing Military Airplane Company 
Dept.82 
P.O. Box 7730 

Wich ita, KS 67277-7730 


BOEING 

-#LITANY AllP.l.ANE &'D-PANY"Where y_ou design the future." 

WICHITA. KAN.SAS 

An Equal Opportu n ity Employer M / F 

Clrde 38 on Inquiry ca.rd. BYTE February 1984 4ll 



Text contin11ed from pnge 406: Listing 4 couH11ued: 
simply loads the boot-loop register 
and readies the BMC for operation. 

When everything checks out, all 
that remains is to ave the modified 
Re module. 

CP/M Linkage 
The modifications required for 

CP/M are more extensive and compli­
cated than those for MDOS, and the 
installation isn't as simple. However, 
the CP/M modification provides com­
plete disk emulation (see listing 4). 
Programs, including transient com­
mands, as well as data can be stored 
in bubble memory. It is a real 
pleasure to enter Stat and get an im­
mediate response without the usual 
"clank, whirrr" o{ the floppy disk. 
The assembler and other programs 
that require disk access also run 
much faster and quieter. However, 
since no changes to the "warm-boot'' 
equence have been made, a Control­

C still boots the CCP (console com­
mand pro essor) and BOOS from 
floppy disk . There is, of course, no 
reason why a warm boot or, for that 
matte-r, a cold start cannot be made 
directly from bubble memory if the 
necessary revisions are made to the 
boot loader. I have not done so yet, 
but it appears to be a simple task for 
the experienced assembly-language 
programmer. 

E ·plaining the modification to 
CP/M would be much easier if the 
CCP or: BOOS portions of the operat­
ing system were being altered. These 
two CP/M modules are standard for 
all CP/M systems. But the BIOS or 
CBIOS (customized BIOS) module is 
hardware dependent, and we must 
modify this module to enable CP/M 
to communicate with the bubble­
rnemory-driver package. 

Altering the CP/M operating sys­
tem for bubble memory is quite 
similar to the modification described 
in "Building a Hard-Disk lnterface for 
an 5-100 System, Part 3: Software" in 
the May 1983 BYTE (page 368) . The 
approach Lhave taken is slightly dif­
ferent. Instead of creating a new 
BIOS, listing 4 hows how an existing 
BIOS can be patched to accomplish 
the ame end. I chose to patch rather 
than revise because r didn't have a 
complete source listing for the disk 

~I 11 E6 75 
g131t AF 
e0I 7 ::;2 E(j 7'5 
t10l 21 E2 7'5 
8010 CO l S F0 
3026 Ofl 20 80 
8023 
802" 1-E w 
8625 :.2 00 01} 
een t l 1; Ti' 
'8028 
2028 
1:.'11?.:m 
3028 
~ l,-.18 


~~lS 


~13"18 

81328 
~ll'.i!fl .lR 4 7A 
l:'.02E FE 111; 
~l: ~ LS 
8031 C3 27 713 
8 0!ol 
€ 0!4 
8C3A 
S0.3AI 
8\13o1 
e ~ 
81.'134 
Cl034 
80 34 
l;l\334 

8 0'54 

8034 
B~ 

a034 
a~ 
0034 
ee:s.4 

2034 

0034 

00'.lA 

130J~ 


£< ~ 


803>4 
ee 
BIB~ 
80:i4 69 
803:;; 60 
SIT.lb 21 40 111 
B03<;1 22 E':i 7'5 
a 03C 
e03l. 
lle'31.'. 
8 1C 

003C C9 

el3 
803() 

se::v 

<103> 
i!e~D 
8\lJ.O 
00:l0 :;A 49 i'l1 
0040 F'E 03 
€ 04? C2 E'i 77 
80qS 
13 4':. ~ 

4b I l Ile lil0 
8134~ fl 411 ;,. 
~ c C.2 
~4C> E.0 
~qE 3E 20 

:-.e 87 
ts~! ! "; 
8\l~J ~ 

~~ L-2 Sl sa 
SG!A5 7'3 
ees; 87 
~~S<'. ~F 

SC59 09 
OO!il1 22 E6 75 
seso El 
805£: C9 
SC5F 

a95F
8051' 
80Sf 
~ 
80!'.F 
8051' 3A 49 711 
8062 FE S3 
8~4 C2 '5"..: 78 
ee67 
8067 F3 
e068 2l E:.l i'S 
B&ll CO 18 FIS 
806E C3 80 lie 

~"31:1 :iHLO 
2S4C )il'.A 

~5'0 5111 
?.;60 LXl ; FYH PRRAtLSU. 10 1-l!._

" ' PRRfll'IBL~. 
257G .:till. !!1111 ll : GO llt!TIRl..IZE 8'1 
2'5:te ERROR: JC EM~ : Hflll(j OR 00 SOME1H ~lli lF ERP. 
2'5~0 • 
2600 l'YJI J •h Re,. ~tlf"'~ · 1,.hNI BIOS <;ode 

26 !G 5TH : ·•• r 9 l;;c-ed b" JtlP in!.l.ruc\ I CH'\ 

1e20 JllP ; RETORH TV ()( lSl l l{G BJOS..,.3 
63U • 
,;.10 ' 

2i5u ~ 
2~£0 t -t..+i~ l!t· JJMi. til-l-,.~~ •lif;i ,..,lnt..;:•i•... U:t~"*1tfitltt .+i ·lttrtt iti ~kf!Jttt ,P't+t 

b:.7 HOtll:: - i1o e lo lr;rc ~ 00 F'O~i l 1 or• oi' ""r .in\ drive 
6S0 • 

1G. . L•RG J J t1Raa ,,,. 
. 71;1! • 
11 1ll BHUl'iE: LOt1 t> !SKI ~) : GET lJI SK 10 EP. 

I ~ll CP I llDI 'S ; i.: Elf. F - BUBBLE fll:M~' 
27ZU RZ I P£TURU IF Bl.l8BLE ~HO 11crm11 

2740 JMP H()E 

27S\l 

27~C * - } Continue IHi.h eic1,.uns BIOS cod@. 

271\l 

2786 ~ ~·~._..._,.._.•••••.-...•••••~~.-..,.••...,._••~........,.• ...,....,............ 

1m • SELO~ - Sele<\. d l~I<. si1...im b':I re.!1 1!.\.er> C 

2flOO 

281\l ~ ->Ho MOd 1f1cal 1on re-quired. 

2826 • 

2831! u.-~.._._._........,..___•tt•'+<tt--•·--~ " 
2840 ' SETT ' - Set lrac:I'. ~wen b" rei11 r.l.er C 

2$~ ~ 


860 - ) Ito 1110d1f1ealion re'lOil"lld \Jnle,.,. 'JIOW' BlOS •cwal 1... 

:2a70 ,, -> 1><1~1l. 1~ Lhoi di~ he~ lo the ulecl-ecl lrac~.. 1f Un-.. 

zase • -> 1" 1.he c;,se , f>E-rfor,. t.lw l~I. she~ for Hot!E. 

2a<m • 

29 .........................................«:....... .-,..;1 ti!* ................................... ~· 


2'l!il • SEi'5EC - Se ~cl.or siven w r2'!a\.o c 
zne • 
1931!1 ~ ->llB llo0d1f1cal.rnn ~ired. 

2'J4il • 

2'35\l '' '-' "'"U •..tt-« - --~,....,.,.,.,...,__.._,.,_ 


2960 • SETOMA - !;e\. ll'·1A arlii-ess s1ven b'I ru>la \.en B N.d C 

297\l ­
21a OP.G J I AREH3 tt~ 

29':1 •• 

3000 BSET011t1• tlOIJ L, C 1 LOW ORDER RDO~e,s 

301 t\()IJ H,B ; HI GI ORDER RODRE!>S 

31!20 SHLO ()t'1f() t 5AIJE THE ADD!ibS 

~u Slt..O lllF~ J FUR BUSBLE TOO. 

31tl4u ·• 

31)51; ~ - ) Inc:1llde <Im addj i. u ina l code "°ur ~-;sLe 11 •i'd re<iu1re , 

31160 • - ~ "'"obab 1., l"IQrle . 


3"17\l " 
~ RET 

38'~ • 

-100 ~ ..... +*'h .. .....~........,........~ ..- ···.,.....,..............._,__• 

:!.I Ill ·• SELTRRH - Tran<o lale t.r.. ~ct.or nu"ber s1v•n w B ana c 

3120 + 

313il f ; REll4 n • 

3Hll 

-1su BSE1..TAAll: LOA OlSkHll ; liET 0 !SK NU'1BEJ! 

31E.e CPl 11D tsr.s ; CJ1El;K FUR 8tJBSLE MEMl.llY 

3171l JllZ SEL-1Rfl!-l ; lF HOT , Gil 00 0151\. 

3 180 ·• 
3 190 PUS!-\ B ; SAUE S£\.:TUfl 

~:100 LX ! o,eooeH l CLEHR OE
:s 111 LHlli TRFO: ; TRACI<. I TO HL 

3Z20 tli)IJ H.O ; Ct£AA H• L, TP..ACI\ 


T'.;11 >l:.HG 

~4 , ,J l A, SB."rRI\ ; GET SE~T~lRS PER TRACK 

::;:isu HOO A : 11UlTIP1..'.' SV 1 

Jlc.0 BtiPV : roffi (1 ; BEu T~ AOR • 

:;- 71S OCP. 11 : TR!o. ~ SEi.:TIU( ~ 2 

Jia0 Jl(Z BMP\' J lOOP TU Ml.ll.T IPL\'. 

:>;."1e r.ov ; GET SELl\JR UUMBER 

;; 000 ; MP\' !W 2 

~ l ti 1,1 I PUT IT BACI<. 

33~0 OAD B ; ~ IT TU BEli TRK ADfi ' '" 
snt! .SHUl BE!JroR l SAVE IM BE~R . 

3340 POP H ; PUT SECT\JR IN fol. 

3l5\l RET ; BU8111..E EXIT. 

3060 


3J71<1 - ·..------....~-.... 'l"0­
'3300 • REHO - REHi> SE:LEL-TEO Cf'I M SECTll! 

33'30 

3400 

3~1 • 

3420 BROO: UlA ; GET DI SK ~<UtUR 

3ql1S CP I l CHEc.; FUR 8Ull8LE 

34~0 JllZ J tlO, GO REHO Ol~ 

34511 • 

3460 Dl l LL IMTERRUP~. 

34711 l l< l 
 Fr.!H PARAMBLK Tu HI.. 
:S4S0 CALL GO REHO BUSBLE DAHi 

349\l JMP 
 GO Tt«E ~l EXIT. 

Us1i11g 4 conliru11ul on p~ge 4.l!J 
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Whds sold more printers 

to American business? 


E 
ActuaJly, we've not only sold more printers to American busi­
ness, we've sold more printers to America . 

Which brings up some very important reasons why Epson 
is the printer for your business. 
Standard equipment. 
Virtual ly every microcomputer made is Ep on-compa tible. 
Which means manufacturers make their computers to work 
with our printers, because Epson printers are no t only the 
world leaders, they're the world standard. 
The reason why. 
We sell more printers, b cause we make better printers. Our 
features are consistently one step ahead of the competi tion . 
Our quality and value have never been equalled. And our 
reliability rates are second to none. 
Another reason. 
Epson printers are stocked by more computer stores in more 

places than any other brand . Which means if you ever have a 

problem -and you probably won' t - we'll be there. 

Your next printer. 

It can be very confusing buying a printer nowadays. But it 

needn't be. H you want the features, the reliabi li ty, the qual­

ity, the va lue, just remember one thing. 


Epson. 

Number one. 
And built like it. 

EPSON 

EPSON AMERICA, INC. 
3415 Kashiwa Street 
Torrance, California 90505 

The Epson FX-100'" can print spreadsheets in correspondence-quality type at 160 characters per second. To see it and the entire line of 

Epson high-performance printers, call (800) 421-5426 for the dealer in your area. In California, call (213) 539-9140. 


EpS:it_m is. 3 ~l~h~rf'd lr!ldt."mark ;rntl FX~100 is: 41 lrademat"k of Ep!mn Arnerica, Inc. 

CircJe 135 on inquiry card. BYrE February 1984 413 



Listing 4 C(>nli~ued ~ 

8071 lsi.le • 
8 071 3510 
8071 35'20 + .............. .,....,_ -·• 111 ·-----~.,.,.,_..,... 
8071 353\1 1.1Ut£ - WRITE SELE\;.TED Cf'' M SECT\JR 
SITT! 35<10 
8871 355\l J AAE"6 ­
S071 3560 • 
8011 31'1 ~9 7A 35711 BWRJTEt LOA DlSKHU J GET O.!Sk IU1BER 
8 074 FE 0 35t!0 CPI llllSK:i i CHECI< F'l.IR BUBBLE 
'8076 C2 F'tl 711 35\10 JHZ WRI TE J NO. !ill I.RI TE 019( 
Sil7'.1 3600 • 
807':1 F3 3610 or l KILL lHTEli'RUFr.>. 

S0i'H 21 E:.: 7S 3629 L~ I 
 J M PRRRMBUi TU It. 

807l' CO I£ f\j 363\l Cfll.L 
 J GO WRl TE BUBBLE ORTI' 
\leee 3640 .. 
80al F8 365U BRWE>< ' El 

8081 ~,, 


80111 "36Tu ~ 


600 1 3£ 00 3b80 

w.83 D9 3690 

sea.. ~ 371!0 

0085 M :me 

8086 lnli 

Be86 373~ ,.. 

ERP.ORS TH IS f\SSEl'IBt..1' 0000 

portion of my BIOS, which was writ­
ten by Centa Systems for Micropolis. 

If you are fortunate .enough to have 
a complete listing of your BIOS, or 
you are using a Micropolis disk sys­
tem and CP!M with BIOS written by 
Centa Systems, the modification 
should not be too difficult. If not, you 
will probably have to unleash your 
disassembler to uncover a few hid­
den locations. You need to know the 
location of the current selected disk 
number, the selected track, and the 
OMA (direct memory access) address 
(user buffer address) . You must also 
find out where and how your BIOS 
determines whether a selected disk 
number is legal or not and fix it so 
that the number that you select for 
the bubble memory is acceptable. 

Another thing you will need is an 
unused area large enough to hold the 
added code. About 130 locations will 
be required, but they need not be 
contiguous. The source code shown 
in listing 4 is designed to be seg­
mented and scattered around mem­
ory wherever space is available. The 
version of CP/M that I am using is 
quite tight on space. Therefore, as a 
temporary measure for testing, I as­
sembled the added code to start at 
hexadecimal location 8000, which is 
above my 32K-byte CP/M . This lets 
me use the our (dynamic debugging 
tool) to load the added code and 
make the rest of the patches by hand. 
In the future, I plan to revise the 
"stream 1/0 handler" so that the pe­
ripheral drivers I have stored in 
EEPROM are u$ed instead of the I IO 
routines located within the BIOS 

414 r..bruary 1984 © 8"fll! PubUcatiom In~ 

; Of'llT TH!S Hl.:>IRO\;T lOH 
; IF \'QUR s~m1 OGE'> 
: HOT USE IHTEAAUPT!:>. 
I Cl EHR A-REI> 
; ~ PROBLEM E)(lT. 

l ERROR EX IT • 

module. This will free up sufficient 
storage for the bubble-memory-driver 
linkage. The listing is intended pri­
marily as an example. Exactly how 
you incorporate the added code and 
changes depends on the speciiics of 
your system BIOS. 

Installing a new operating system 
is covered in the CP/M manuaJ and 
also in the May 1983 BYTE article (see 
figure 6 on page 378). The method I 
used differs on1y in that I used DDT 
to make the patches to the BIOS 
jump table and the jump instruction 
patched at the beginning of GOCPM. 

After completing the installation, a 
BASIC program like the one shown 
in listing 3 can be used for testing. 
Some modifications to the disk in­
structions (OPEN, CLOSE, GET, 
PUT) and the INP instruction prob­
ably wil1 be required; otherwise, the 
program should function as written. 

Since the CP/M alteration is a true 
disk emulation complete w ith direc­
tory1 initialization of the bubble 
memory is required before it can be 
used. My CPIM system came with a 
program called VOL.PREP.COM; how­
ever, it did not work with the bubble 
memory. Fortunately, an assem­
bly-language file (VOLPREP.ASM) 
was provided, and I quickly dis­
covered that the program directly ac­
cessed the disk drivers rather than 
the BIOS jump table. Consequently, 
it was not getting to the bubble­
memory drivers. A simple chapge in 
the address table in the beginning of 
the VOLPREP program plus a few 
other minor changes were all that 
was required to make it work. 

I am very pleased with the perfor­
mance of the bubble-memory proj ­
ect; with it, I no longer fear the flick­
ering lights. I used i t to write this ar­
ticle, which was much too long to fit 
in my system's RAM. Yet with the 
bubble-memory adcUtion, my text 
editor performed as though 1t had 
adequate space, 

With even larger-capacity bubble­
memory chips on the way (Intel re­
cently announced a 4-megabit ver· 
sion), I would not be surprised to see 
bubble memories beginning to re­
place hard disks in small or portable 
computer systems. Using the newei: 
chips, it should be relatively easy to 
put 4 megabytes of reliable bubble 
storage inside the cabinet of an S-100 
computer. I believe that bubble mem­
ories will replace floppy disks in 
some systems, particularly in the 
portables.• 
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Thenewpacesetterin professionalprinters. 

The economical dual-speed Radix-15 multi-functionprinter. 
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THE POWER BEHIND THE PRINTED WORD. 


~mputer Peripherals Division 
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0 

Bolt 612186, OallaS/Fl. Worth Airport, TX 75261 (214) 458-0052 
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With a fast and furious work pace, ahighly 
flexible printer is crucial. That printer is the new 
Radix-15. Watch it take your work and run with it. 

It's dual speed! At 200 cps Radix fires 
out asuperbly refined dot matrix printout. At 50 
cps it prints professional near-letter quality.So now 
you can go from spreadsheets to memos at the flip 
of aswitch or at your computer's command. 

It's multi-functional! In either mode Rad ix· 
15 quickly adapts to your needs. There's serial and 
parallel interface. Memory storage with a 16K 
buffer. Responsive throughput to help you use 

time more efficiently. Bi-directional performance. 
Friction and tractor feed . An automatic sheet 
feeder for letterheads and ashort form tear-off 
for preprinted forms. Plus, the freedom to under· 
line, set vertical and horizontal tabs and print a 
huge variety of type faces. 

It's economical! And not only does Radix 
give you 2 printers in 1, it also gives you aprice per· 
formance as outstanding as its working performance. 

The professional Radix-15. Using the ever· 
changing beat of business to your advantage. And 
that's what being apacesetter is all about! 



Calculating Overhead Costs 

by Computer 


A simple, foolproof arithmetic procedure determines the distribution 
of indirect costs quickly and accurately 

This article demonstrates how an 
accounting application that can be 
usecl by all types ofbusinesses eases 
the distribution of indirect, or over­
l\ead, cost . Specifically, it shows 
how to calculate those costs using an 
arithmetic procedure that provides 
information that is rnore accurate 
than that obtainable using approxi­
mation procedures. In addition1 the 
method described here does not re­
quire the long, tedious work the ap­
proximation approach demands. The 
accounting procedure can be used on 
a large computer as well as a small 
one, and it can also provide results 
on a hand-held calculator. 

An Accounting Problem 
The procedure solves a common 

accounting problem by permitting a 
computer user to calculate costs that 
are transferred among departments 
of a company. Determining such 
costs is known as indirect cost ac­
counting, overhead cost distribution, 
burden distribution, or bwden cost 
accounting. Cost accountants have 
been calculating these transfer costs 
for decades, relying on estimates and 
approximation procedures to mini­
mize the cost of the cakulations in 
time, money1 and effort. 

In fact, it's well known that solving 
the problem oi calculating the cost of 
reciprocal transfers among depart­
ments requires the solution of a et 
of simultaneous equations. Before 
compute.rs were widely available, 
these results took many hours to cal­
culate by hand. And because the 
starting point for the procedure was 
often a set of estimates of dubious ac­

4J6 fd>ruory 1994 Yl'E PubUc.oliollli Inc 

by G. Truman Hunter 
curacy, many people believed that 
precise solutions were unobtainable 
and therefore unimportant. Conse­
quently, emphasis was on speedy ap­
proximations rather than exact 
answers. 

Cost-accounting textbooks took the 
same approach, telling their readers 
that if more than four or five depart­
ments were involved, solving simul­
taneous equations would not. be prac­
tical Instead, they proposed using 
such methods as the Christmas Tree 
or the Waterfall approach. Their 
names come from the geometry of 
the solution, where a decreasing 
number of departments provides a 
triangular picture of data as costs 
flow from one level to the next . The 
first department examined has its 
costs distributed to aU other depart­
ments, and no costs are rehrmed to 
it. That department is then no longer 
involved in the calculations. The next 
department then has its costs distri­
buted1 with none returned to it, and 
the procedure thus continues. Data 
on th less important departments is 
collected first, and the final product 
departments aredone last; the prod­
uct departments cannot distnbute 
charges among themselves. 

This process did not tell the user 
where the indirect costs, or burdens, 
originated. Since the source was not 
known, there was no way to attack 
the problem of reducing specific dis­
tribution costs. Moreove1; no trail 
showed the actual transfer of dollar 
from each department to every other 
department under this old scheme. 

With the simultaneous-equation 
solution, on the other hand, an e ­

act number of dollars for every dis­
tribution factor is known. This 
method easily leads to reductions in 
overhead costs. 

History of a Faster Solution 
I was first introduced to the prob­

lem of indirect cost accounting in 
1951, when a steel company asked 
IBM to tackle such a problem. It was 
taking the furn about 300 man-hours 
to calculate those costs by hand. 

After I studied the problem and 
read an accounting handbook, I 
found a practical solution: the Gauss­
Seidel iterative procedure. This pro­
cedure provides easy error detection 
and is simple, foolproof1 and fairly 
fast. The nature of it ·equations and 
values guaranfees a solution . 

The steel-company case required a 
set of 51 equation for 51 departments 
and a possible 51 x 50 transfers. 
Only about 600 of 2550 possible 
transfers actually occurred, however. 
This ratio-about 1:4-of the number 
of actual to theoretical transfer rela­
tions has held for several similar busi­
ness applications. 

Once the procedure was worked 
out, the calculations took only 35 
minutes on an IBM card~ pro­
grammed calcuJator. The calculation 
procedure is iterative: each inter­
m.ediate set of answer gets closer 
to the final set. When no fUTther 
changes take place, the soluti n has 
been reached. 

This procedure actually converged 
at a rate of almost one decimal col­
umn for each iteration, so that figures 
'involving values to $999,999 can con­
verge to the final answer in about six 
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Ever.1.body:s 111aking money

selli"! microcomputers.


Somebodys going to make money

servicing them. 

Now NRI Trains You At Home To 

~take Money Servicingt..Repaitjng


and Pro2ramming l'ersonal 

and Smalf Bosiness Computers 

Seems like~ lime you rum around, somebody 


comes along with a new computer for home or busi~ 

lire. And whai's rn:d! it all po$ible is the amazing miao­

~r. the ~ny linl d1ip that' a computer in Itself. 


Using this new IL'Clmology, the lndusiry is offering 

compact, alfordahle compum that handle thi~ like 

~yrolls, billing. lmoenmry. and other fobs for butjnes_.; 

of e\'"el')' size... perfom1 household functlOllS incfuding 

truclgeting, eo\'irnnmemal ~control, indexing 
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expenmenllng and developing their own programs. 


Growing Demand 
for Computer 1echn.icians 
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technicians.The U.S. Deparuneot of Labor projeas Ol'ef 

:i 600% incre'J.'ie in job openin~ for the decade. lost 

of diem are 111'!1! jobs crerued h)' the expanding world 

of die computer. 


learn At Home 

to Service Anv Computer 


1RJ can lraln )'Ou for thfs exciling, rewarding 
fleld Tmln )'OU at home to sen~ce not only micro­
~lfr.i. but woo.I proreswrs and tfata 1errnlnals, too. 
Thtin )'OU at your con\'enience, with de:irly written 
"l:iite-size'' le&ins that )00 do C\'Coings or l'll!ekends, Become the Complete 
without guing to cla.~ or quitting )'our rresent job. Computer Person 

iOOr 1raining is bull I around the latest model of ~1 addition to trafning In BASIC :i.nd ath'llnced 
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TRS·80™ Mm:ltl ii, now with disk dri~e and the capa­ 3IMmred. )bu analw.e the opemlion and awlication of the lall!St computers 
hllllles and fe:1111res to perform a bost of personal and ll1d troubleshool Using [or both busin~ and personal jOO<i. )bu're tr:1lned to 
busln~ fi.111ctlons. No other small computer h:.is so dle prof~lonal 4- lUnaJon become the Ii.illy rounded, new breed or recbnJdnn who 
much soft\1".tre av:1ilable for i~ no other Is !lied and LCD dlp;Jt:tl multimeter can imcrf:we wid1 die opcr.ilional, programming. and 
rolied on b)•so many peoplI?. And it~ ;oo.rs to keep for )OO kf't'Jl to use Ialer in )'tllJt 1wr1<. Then you use dle senice foCl!ts of al l of today's romptW.'r>. )iru're n.>ady 10 
personal and busine$ use. loo 11nd meter to actually ucu.'Si d-.e interior o )'OUr 1ake your ]Jl ace in the new elec..ronic age. 

)bu get plent}' of practical experience. Under NRI 's computer... build special cin:uilS and write programs Other Opportunities 
careful\)•planned rrainlng. }OO e\"l)n ltistall adisk dnt'll to control them )b\I "si..>e" )1)111' computer at work :md NRl has been gM.og ::unbitiru. people ~w elec­
1-ed~·ing at each swp iis operatlon.1$ing the NRl Disoo\-ery demonstrnte ils pOl!o'Cr. tronic kills tnce 1914. Tu[by's ofil:rin1,15 also incfodc 
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Thchnology... and other stal£!-Of·rl1e-arl ~TRS-80 Color Computer as an alten1atire lO the Model 4. 
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F(B,A) 1e T(B) +F(C,A)x T(C) + F(D,A) x T(D) + DC(A) = T(A) 
F(A,B) xT(A) + F(C. B)xT(C)+F(D,B)xT(D) +DC(B) = T(B} 
F(A,C) x T(A) + F{B.C) x T{B) + + F(D,C) J< T(D) + DC(G) = T(C) 
F(A,D) x T(A)"" F(B,D) x T{B) +F{C,D) x T(C) + +OC(D) = T(D) 

Figu.re 1: Equation l11yo11/ for 4-department indirect cost onlw/ntio11s. 

or seven iterations. Ln other words, 
the accuracy of the estimates of the 
final answers increases about one 
decimal place per iteration. 

When T originally tried to convince 
severaJ accountants to try this pro­
cedure, I heard many excuses as to 
why they thought it had no value. 
After one accountant had told me re­
peatedly that his starting data was 
approximate and that he therefore 
didn't need the precision I could pro­
vide, I told hlm that this procedure 
could give him any level of inac­
curacy he desired . Needless to say; 
he didn't appredate sarcasm any 
more than the truth. 

[n 1953, this procedure was u ed 
on an IBM 701 computer to olve an 
indirect-cost-accounting problem for 
156 department of a large New York 
City bank. Calculating and printing 
the answers took about 10 minutes, 
considerably less than the 1000 man­
hours Tequi:red for hand-calculation 
pr cedures. When the procedure was 
followed for a 91-department bank, 
an IBM 650 calculator did the job in 
7.5 minutes, replacing a 300 man­
hour hand calculation. Similar sav­
ings were realized for a pharmaceu­
tical company's 45-department dis­
tribution. A st.ate hospital then used 
the procedure to reduce a several­
month task to a 4-day job on 
punched-card machines. A lot of card 
handling was required because the 
institution had no computer: 

A Sample Problem 
The current availability of micro­

computer-spreadsheet programs 
makes the solution even easier. 
Here's a sample procedure for ana­
lyzing costs for four departments. lt 
i not a real case and takes more itera­
tions to solve than an actual problem 
would, but it uses the procedure that 
actual cases follow. 
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First, this simple four-departn1enl 
distribution demonstrate how to et 
up the necessary equatjons and use 
the procedure to obtain a solution. 
Then the sample is worked out using 
the usual spreadsheet notation of 
rows and columns. 

The total cost of each department 
is made up of the charges transferred 
to it from all other departments1 plus 
its own direct charges. The total cost 
for department A is best stated wJth 
this equation: 

Cost (B to A) + Cost (C to A) 
+ Cost (D to A) + Direct cost (A) 

= Total cost (A} 

To simplify subsequent calculations, 
the equation can be expressed as: 

F(B,A)xT(B) + (C,A)xT(C) 
+ F(D,A)xT(D) + DC(A) = T(A) 

where T represents the total cost of 
a department named by the letter in 
the parentheses following it, F r p­
resent the distribution fact r be­
tween two departments (the first de­
partment mentioned is the somce of 
the costs and the second is the 
receiver) , and DC represents the 
direct d1arges of a specific department. 

The equations in figure 1 are used 
to calculate indirect costs for a four­
department distribution. Becaus no 
department distnbutes costs to jtself, 
a gap is left in each line. Note the 
symmetry to the equations; they are 
set up to fit nicely into a spreadsheet 
arrangement of rows and columns, 
organized by departments. The cal­
culations along a row correspond to 
the costs absorbed by a partic:ular 
department, and those down a col­
umn correspond to transfer of costs 
from one department to others. 

Afte.r the equations are set up, the 
factors for making distributions be­
tween departments are needed. Cal­
culation of the distribution factors is 
done separately and is not part of the 
distribution-calculation pr edure, 
The information for developing the 
factors for a company should be avail­
able from the fim11s accounting 
department am;I, indeed, the factors 
themselves may already be available. 

One way a department might mea­
sure its distribution of the co ts for 
services, for example, is based on the 
number of persons in each depart­
ment. lf a department has one per­
cent of the company's personnel, for 
instance, and it is assumed that all 
personnel share the use of the 
cafeteria, then one percent of 
cafeteria expenses would b dis­
tributed to that department. Figures 
then would be caJcuJated in similar 
manner for other departments. 
Telephone expenses, however, might 
best be distributed based on the 
number of phones rather than peo­
ple in each department, aJthough 
long-distance costs can be charged 
directly to the department that made 
them. The distribution factors can 
also be based on relative amounts of 
floor space or on any items that can 
(and must) be quantified . Each fa ­
tor is a number between zero and one 
inclusive. 

Once all the factors are known 1 

they can be sub tituted .in the equa­
tions. For this exampl~, a set of factors 
and initial expense value is used . 
Note that the gaps have been filled 
with a zero factor, which can ease 
some computer procedures. 

.OO x T(A) + .lO x T(B) + .15xT(C) 
+ .15 xT(D) + 8000 = T(A) 

.15XT(A) + .OOxT(B) + .20xT(C) 
+ .lOxT(D) + 7000 = T(B) 

.OOxT(A) + .lQ >(T(B) + .OO x T( 
+ .30 x T(D) 9000 = T(C) 

.15 x1'(A) + .15x'I1(B) + .10xT C) 
+ .OOxT(D) + 12000 = T(D) 

N w the only unknown quantities 
in these equations are the depart­



Computer's 

Choice. 


Primage I 

Sooner or later, you'll probably want to use your 
business computer for word processing or data 
communications applications. And if you let your 
computer choose the best printer to provide 
letter quality printing at high production speeds, 
its first Choice would be Primage I. 

That's because when all the facts are entered, 
the Prlmage I with PageMate I sheet feeder, 
gives you more for your money than any other 
daisy system-45 cps, heavy duty, letter quality 
printing, with automatic sheet feeder, for hun­
dreds of dollars less than its closest competitor. 

The lower cost and higher performance are 
all made possible by a totally new control tech­
nology that allows simple, inherently more 
reliable stepping motors to run at much higher 
speeds. The design eliminates lots of parts that 

you find in other serial printers. Parts ~1ou don't 
have to pay for and, just as important, parts you 
don't have to maintain. Primage I features 
simplified controls, easy paper feeding and a 
wide choice of fonts. It also comes with a 
unique 100-spoke daisy wheel that provides 
switch selectable multiple languages, and an 
easy access, easy set-up interface that oonnects 
to popular PC's without special cable fittings. 

When you compare Primage f with top quality 
daisy printers and sheet feeders that cost up to 
50% more, were confident you'll make the 
same choice your computer would. So come 
into your computer dealer today for a first hand 
demonstration. Or contact us for detafled 
product literature. Primages Inc., 620 Johnson 
Ave., Bohemia, NY 11716 (516) 567-8200. 

~I IPRIMA<iES 

~ INC. 
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ment's total expenses. The paradox, 
however, is that you can't calcul~te 
the total expenses-unless you already 
know them. Here the powerful itera­
tive procedure is useful. 

For the first equation, assume that 
the total expenses are the direct ex­
penses. Then the first equation 
becomes: 

0 + .10x7000 + .15x9000 + 
.15 x 12000 + 8000 = T(A) 

0 T 700 + 1350 + 1800 + 8000 ~ 
T(A) = 11850 

The esttma te for total expenses of 
department A gets more accurate, go­
ing from a value of 8000 to 111850. 

Using that new value in the second 
equation and other values assumed 
to repre ent total expenses provides 
a new figure for T(B) of 11,775', which 
is considerably better than the fust 
estimate of 7000. Similar substitulions 
and calculations that cycle through 
the four departments lead to the final 
answers. When no further changes 
occur, the final totals are 

T(A) = 14,455 
T(B) = 14,108 
T(C) = 15,769 
T(D) = 17,861 

Now that the total costs for each 
department are known, we can cal­
culate the net, or true, final cost by 
subtractjng the amount distributed 
from each department to others. 
They can be found with the same 
general equations, because the 
amount going to a department has to 
come from some other department. 
In thi example, department A dis­
tributes $2168 to department B and 
$2168 to department D, leaving a net 
cost of $10,118. The net costs for the 
other departments are caJcuJated 
similarly. 

When the distributions both to and 
from all departments are calculated, 
the sum of the costs must equal the 
initial costs of the four departments, 
because we can neither gain nor lose 
any dollars. Because the original sum 
was $3610001 the sum of the net costs 
must also be $36,000. (Ve:rifying that 
these sums match is a way to check 

the accuracy of the calcuJati ns and 
the procedures.) 

Spreadsheet Procedures 
The setup for this sample data 

using a typical electronic spreadsheet 
procedure is shown in table 1. Row 
3 has spaces for the total expenses of 
each department and the sum of all 
departments. Rows 6 through 9 are. 
de igned to bold the calculafions for 
the distributed amounts to each de­
partment a well as each depart­
ment's direct (initial) charges and 
lotal costs. 

Row 11 will hold tl1e net expenses 
for each department and the sum for 
all the departments. Net amounts are 
calculated by subtracting the dis­
tribu ted amounts in each column 
from the total in row 3. 

Because no department can distrib­
ute more than 100 percent of its total 
expense, net expense c n never be 
negative. The net expense can be a 
few cents oi; a doUar under1 howevei;, 
as a result of accumulated rounded ­
off values in the calculation pro ­
cedures. Rows 14 through 17 contain 
the factors for calculating the costs to 
be rran ferred between each pair of 
departments. 

The usual spreads1ieet program is 
set up to detect the type of circular 
relationships that exist between the 
department totals . It prevents the use 
of an analysi that incorporates such 
re1ationships by substituting tlle 
values comprising thEim with the 
word ''error," thus indica ting error . 
Therefore1 to avoid the problem of 
having the screen filled with error 
signs the row of totals- £3 through 
E3-has the total for each department 
set to zero. Once this precaution has 
been taken1 you can manipulate the 
figures on the terminal ct'een, but 
you must be sure that no circular rela­
tionships are stated when you store 
your data, or you will get error 
signals when you reload the sheel. 

Be.fore you can begin solving a par­
ticular problem, th row of totals 
must be copied from the column of 
totals at the right (G6 through G9) to 
row 3 (83 through E3) . Table 2 shows 
the resulting data at this point. The 
sum of the net expenses does not 
equal the total of the initial expenses 

To find out where we're showing 
off the P1350 printer, call one of 
these Toshiba dlstrlbutoni: 

EASTERN 
R & DICAMELOT ASSOCIATES, INC 
Nor1h11mpton. MA {d13) 253 7376 
DJGfTAL ENTRY SYSTEMS 
Waltham, MA ~6l7\ 899-6111 
MICROAMEAICA 
l'.l.Jllesley. MA (890) 343-44 I 
CYBERISOURCE 
Sou~1l1e1d. Ml (313) 353-8660 
GENERAL BUSINESS COMPUTERS, INC. 
CherryHI. NJ (609) 4N·6500 
MONROE OISi"A IBUTING COMPANY 
Cleveland. OH (216) 781·4600 
ROBEC DISTR IBUTORS 
Line Le)o.lngton. PA (215) 622·0700 

SOUTHERN 
MICROAMERICA 
Tampa, FL \813) 623-6526 
MlCROAMER ICA (404l 441 ·05j5 
Norcross,GA or (BOO 241-8566 
MICROAMERICA (301! 466·6450 
RoclwKle. MD or (800 638·6621 

CENTRAL 
TEK-AIDS INDUSTRIES, INC. . (312)870·7'100 
Arlington Heights. IL or (800)323·4136 

ALTRON ICS DISTRIBUTORS. INC. 
Northbrook, IL (3 2)291-1220 
MIC ROAMERICA 
Sch~lfllburg, IL (600) 323- 8V 
GENERAL MICROCOMPUTER 
Soulh Bend, IN (2 9) 277-4972 
MIDTEC ASSOCIATES dba CRYSTAL COMPUTERS 
Lerosxa. KS (913) 541 -1711 
8 & W DISTRIBUTORS 
Sl Louis. MO (3 14) 569·2450 
SMC INTECH SYSTEMS CORP 
Carrollloo,TX (214) 446·0055 
COMPUSHOP 
RIChardson,TX (214) 783·1252 

MICROAMERICA 

Aidlardson. i)C {BOO) 527-3261 

SYSPRINT. INC. 

Alcila•dsori, TX (2 M) 669-:J666 


WESTERN 
P.G.I CORPORATION 
iempc,AZ (602) 968 3168 
M~CROAMERICA 
Carwn, Cfl, (BOO) 421-1485 
BYTE INDUSTRIES, INC 415! 763·8272 
Haywmd. CA or BOO 972-5948 

outside CA BOO 227·2070 
PREMIER SOURCE DISTRtBUTING 
IMne, CA (714)261 2011 
CYPRESS DISTRIBUTING COMPANY, lNG. 
San Jo.sa. CA (400) 297·9800 
PARAGON SALES, INC. 
Sllr1 J050, CA (408) 263 7955 
MICROWARE DtSTAt8UTORS. INC 
Aloha. OR (503) 642·7679 
ANACOMP. INC_ (206) 881 -11 13 
R~JT1(lf'1d, WA or (800) 426,624 4 

!

CANADA 
PWT COMPUTER GROUP 
Misslss'3Uga, Orilaf'lo (4 16) 624·7583 

OR THESE TOSHIBA AMERICA, INC. 
R~G IONALOFFICES: 

t7 7 Madison MenLJe, Post OilECe Ba~ 2:J31R 
Morrli;1own. NJ 07960 (201) 325-9777 
862 OH!ce Pa<llway,TI1e Colorrnat:Js Bu1lt:Jlng 
St Lou is, MO 63J41 (314) 991·0751 
2555 Cumberland Pa1kway, Slll re 285 
Atlan1a, GAJ0339 (404)434 3691 
18017 Sky Park CHcle. SLmes P and 0 
lr111ne, CA 92714 (7 1 ~) 250-0151 

TOSHIBA 
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Nothing $hows off 
our IBM PC" 

like oshiba's P1350 

prioter. 
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Now there's one three-way printer 
that fully equals the word processing, 
data and graphics capacity ofyow· 
IBM PC:Toshiba's P1350. 

But the P1350 i more than com­
patible with PC hardware. It wiU 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition :* 

For even more flexibility, the 
Toshiba Pl350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high· 
speeddrafts orswitch to letter-quality 
text and graphics. 

The innovation behind this th1·ee­
in-one flexibility is Toshiba's print 
head. Pin cliameter has been reduced 
to just eight mils. And the number of 

pins in the print head 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produce 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba's P1350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff.Whatever 
your computer displays, Toshiba's 
Pl350 prints.With astonishingly 
clear definition. And extra-fine reprn­
duction that can only come from a 
p1·inL head capable of200 million 
impressions and exclusive 180by 180 
dot-per-inch graphics density pattern . 

Then, if that's not 
enough to pique yow· 

interest, the P1350 also 
features threedifferentfonts. Variable 
pikh.Subscripts, superscripts and 
underlining without the need of a 
secondpa s.Asuper-reliable optional 
sheet feeder. And more. 

So show offyour IBM.OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility of'lbshiba's spectacular 
P1350 printer. 

Distributors on the adjacent }fat 
make it easy to find the Pl350.Or 
get more information by calling, 
toll-free, 1-800-457-7777. 

' I B~I f' 10 Pt:JSfl gropku:• uLlll>e• f'o p<>rt!<r 'ttn n "~ rolnr 
..:r.aptucs a.daplcr. IB t PC h~ .n T'rad(~mar1t ar tntii;rmHtona l 
Bu•ine1<.• Marhi m• . Lotu•a"d 1·2·Jnrflrml murk•ofl.oi.t• 
o...d up1,,t"M CorlJCll"Ulit>n. ~ 198:! To.hibt• Anwrica. In 

In Touch with Tomorrow 

TOSHIBA 

ln fornuuion yslems Div151un. TOSH~BA AMERICA, INC.Circle 359 on inquiry card. BYTE Fd>nmy 1984 421 
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EMPLOYMENT 

OPPORl'UNITIES 


Dlscover Urton Data 
Command Systems, and find 

Ille success you've been looking for . Our 
contlnued involvemlo!nt 111 011e of lhe 
most exTenslve defense contracts ever 
award1id has created an outslanding Op· 
portun\ty lor a : 

MICROPROCESSOR 

SPECIALIST 


This posilfon requires 5· 10 years experi­
ence in systems level firmware design 
and development. Will partidpale In 
ground no.or design Md development o( 
microprocessor firmware for our C' Sys­
tems. You 'll review and ana.lyze top-level 
system and subsystem requirements, val­
idate design and monitor subcontractor 
progress relating 10 the development and 
testing of end-Item products . 

Requires le>mOiarUy with Air Defe nse 
Command and Control Syslems and 
strong hands·on hardware exp erlenc.e 
Hardwe>re and / or software experience 
with lNTEL 8085, 8086, RCA 1802 or 
Zilog ZBOOO using a microcomputer de­
ve lopment system is ptelerred. BSEE. 
BSCS or equivalent al.so required . 

In addllion to highly competit\ve salaries 
and an ldeal locallon , we'll offer you a 
comple1e benefits program which in · 
eludes slack purchase and retlrement 
plans. 

To discover how lo be part ol our sue· 
cess , send resume with salary histor)I to : 

Casey Clemence 
PROFESSIONAL EMPLOYMENT 
Oepartmenl 615-KS. P.O. Box 5000 
Agoura Hills. Californ ia 91301-0500 
Equal Opporlu nfty Employer M/ F/ H 

rn DATA COMMAND SYSTEMS 
Litton 

Foronfy .•. 

$712 
Your recruitment ad In this 2" space 

will reach over 400,000 quallfied 

readers Just flke yourself. 

To place your ad cal l 212-5 12-2556, 

or send your copy lo the address 

below. 
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A B c D E F G 
INDI RECT COST DISTRIBUTI ON- -ACCOUNTlN6 PROCEDURE 

3 0 0 0 0 0 
4 TOTAL. E~PENSES ARE ABOVE TH·I S LJNE 
51'0///FROM DEPT--A DEPT--B DEPT--C DEPT--D 1N1T1AL TOTAL 
6DEPT- A 0 0 0 0 8000 BOOO 
7DEPT-9 0 0 0 7000 7000 
BDEPT-C 0 0 0 0 9000 9000 
9DEPT- D 0 0 0 0 12000 1200 

10 NET EXPENSES ARE BELOW TH IS LlNE 3 6 00l 36 000 
11 0 0 0 0 0 
12 
13 DISTRI BUTI ON FACT ORS 
l4 0 . 1 .15 .15 
JS . 15 0 .2 - l 
1 6 () - 1 0 -3 
17 -1 5 .15 .1 0 
I B •wwwwwwwwww .,...,....,r.,-= -= 
19i0 HAKE TH IS E~AMPL.E WORK, ENTER THE FOLL.OW I NG: 

20AT S:S, +G6 AT C3, +G7 AT 0 3, +GB ATE-, G'il 

2 1THEN FORCE RECALCULATIONS UNT I L. TOTALS AT F3 AND 610 ARE EQUAL.. 


Table 1: The data for analysis for 11 liypothetical fo11r-depnrtm1mt company is set 11p here 
as it would be for 11se with an electro/lie spremtsheet program. Row 3 provides spaces for 
aw totnl expenses of enclr deparh11e11t, m1d row 11 will display their net expenses. 

A B C D E ~ G 

I NDIRECT COST DlSTRHIUit ON--ACCOUNTI NG PROCEDURE'. 


2--------------~="----====-=====- ======== 
102<;>3 10287 9820 15535 459.>5 

4 TOTAL EXPENSES A'f~E AfiOVE TH I S Ll NE 
STOii/FROM OE.PT­ A DEPT- B DEPT­ C DEPT­ D ll\IITIAL TOTAL 
6DEPT--A 0 1 29 1473 23:S(t BO 0 12832 
7 DEPT - B 1544 0 19 64 1554 7000 t:20bl 
SOE T­ C 0 !0.29 0 4b6 1 9000 14b89 
9DEPT --O 15q4 1543 9El2 0 120(10 160 b9 

10 lll ET EXPENSES ARE BELOW iHtS L) NE 3 1>000 5Sb52 
11 7205 668 7 540 1 b991 26263 
12~~-----~~~~ 

l~ OISTR I BUTIOl\I FACTORS 
14 0 • I - IS .15 
15 .15 0 . 2 - l 
16 0 - 1 0 .3 
17 .IS . 1 5 .J 0 

19TO HA~U:. THlS EXAMPLE WOR~: , EN TER THE FOLLOWl NG: 

20AT 83, •G6 AT C~ , +87 AT 03 , GB AT E3, +69 

21THEN FORCE RECALCULATIONS UNTI L TOTALS AT F3 AND 61 ARE EQUAL. 


Table 2: This data nppean?d during Ifie calwlntion procedure. Note /hat the calrnln!ions 
for detemii11ing F3 are always one r:ycle behi11d those 11sed to find GW. Wl1en the !J11/11es 
for the two spaces are equal and cease changing, t!te sol11tio11 has been reached. 

A B C D E F 
1 l NO IRECT COST OI STRl BUTION--ACCOUNTING PROCEDURE 
2- ....m..-;;;ua:111a•m~mamm~=~==iC~-;,,..__..:..==-==,=== 

3 14455 14 108 15769 1786 1 02194 
4 TOTAL EXPENSES ARE ABOVE THIS LIN!; 
5TO/ / /FROM DEPT-A OEPT-B 0 PT-C DEPT­ D INI TIAL TOTAL 
60EPT--A 0 14 1 ,I 2~5 2679 BOOO 14455 
7DEPT-B 2168 0 3 154 178b 7000 141Cl8 
BDEPT-C 0 14 1 1 0 5358 90(•0 J 5769 
9DEPT­ O 2 168 2116 1577 0 12000 178b l 

10 N EXPENSES ARE BELOW nns L1 NE :36000 62194 
J I 10 119 9170 9673 0038 36000 
12 ------ ­
13 Dl 5TRlBUT I ON FACTORS 
14 0 . I .15 - 15 
15 . 15 0 . 2 • 1 
l b 0 . 1 0 . 3 
17 . 1 5 .JS .1 0 
1 s--....-.-------------~4B--==-
l 9TCl MAKE THIS EXAMPLE WOR , ENTER THE FClLLDWINB: 
20AT 93, ~G6 AT C3, +G7 AT 03 , +BB AT £3 , +G9 
2 l THEN FORCE RECALCULAT IONS UNT IL TOTALS AT F3 ANO 610 AR£ EQUAL . 

Table 3: Tile fi'nal resit/ls of the jo11r-depnrtmenl a11nlysis . The totals in G6 ti! ro11glr G10 
correspond respecHvely lo tf10se in 83 lh rough F3. 
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at this time because of the Lag in the 
computation procedure. At the end 
of the several iterations, however, the 
total n t expenses and total initial ex­
pen es will be the same. 

The total of all departments in F3 
is always one cycle behind the total 
in GlO. Both totals increase as each 
cycle is performed. Eventually, when 
the two totaJs agree and stop increa ­
ing, the solution is reached. This ex-­
ample take 11 iterations to obtain a 
solution. To carry results to the 
nearest penny takes 21 iterations; the 
results, however, are not worth the 
extra effort . 

The problem is now ready f r the 
iteration procedure, which is signaled 
via the Recalculate key of the system 
that will perform the calculations. 
Each time the key is touched, one 
complete iteration takes place. 

Remember that all totals must in­
crease with each calculation. Any 
decrease indicates an error in values, 
calculations, or formulas. Thble 3 
presents the final result. Tt contains 
aJl the factors, all the initi.aJ expe.nses1 

all the doll ars related lo each factor, 
and all the doUars transferved in and 
out of every department. Now the 
total expenses of each department 
can be anaJyzed to determine what 
can be done to reduce expenses. 

Modifying the Data 
After reviewing the results of a set 

o calculations, you might want to 
change one or several factors. lt is 
possible to make such changes and 
then use the Recalculate key to obtain 
new results. In this case, some 
amounts will decrease to the new 
values (contrary to what was said 
above). However, changes must keep 
going in the same direction and n t 
oscillate up and down. And bec~use 
the calculations are ea y to make, you 
can also go back t the beginning 

ith a new set of figure and om­
plete the whole procedure again. 

Using BASIC or APL 
A similar program can be written 

to do the same calculations, loop 
back, and repeat them until the totals 
do not change. 1 have written such 
programs in BASIC and APL. 

Listing 1 contains a BASIC program 

for the sample problem . It wilt print 
all intermediate values to the creen 
and then give final answers in a 
format similar to that of table 3. 

To bypass the printing of inter­
mediate totals, you can delete the 
PRINT tatem nts in lines 390 and 
480. You can also expand with 
remaTks to make it more understand­
able. Or you can shorten it by putting 
multiple statement on a line; how­
ever, this makes it less understand­
able. 

To include more departments, 
more data statements must be added 
and the dimension statements (lines 
10-110) must be enlarged to cover lhe 
maximum number of departments. 
The output printing statement mu t 
also be changed to accommodate 
such an increase. 

lf 100 department were u ed, for 
instance, 10,000 spaces would have to 
be aJlocated fo.r the factors and 10,000 
for the distributed amounts. At a rate 
of 2 bytes per spa e, this analysis 
would require at Jea t 40,000 byte of 
storage. Again, this requirement 
could be reduced significantly by 
limiting storage to only the actual 
fa tor needed and giving up the 
symmetry of the tables. Note, how­
ever, that Jarge value could require 
double-precision calculations and a 
corresponding increase in storage 
requirements. 

In APL, the pr cedure is even 
simpler, since the final result to the 
equations can be found in just one 
step. You get the inverse of the factor 
table using the quad-divide function 
and then multiply the inverse by the 
initiaJ expense vector. Then you print 
out the appropriate items f initial, 
final, net costs, and transferred 
amounts using apptopriate array 
functions. Mathematicians and 
APLers wiU love thi trivia l 
proc dure. 

Hand or Desk Calculator 
Procedure 

With a hand or desk calculator and 
a large piece of paper, you simply 
simulate the procedure done by a 
computer by starting with table 1. 
Use a soft pencil to write down the 
distribution amoun and the depart­
ment total (column G), then :repla e 

t YE~li' W.._MRAN J°" 

M11 51/4 ,, ::.:i°tl ~"•l'N 1.49* 
M13 51/a'' :.~l~'' 1.89* 
M14 51/.. " =....... 2.79 fr 
M16 51/4/I =.Lio IOt ' 4. 19* 

F111 B'' llllHOU 1Dt 1.89*!i••"lkl:OOl5U1' 

F1 312 8 '' ='l~liim 2.39­
F144 9 11 DQiqjl(:aliJE 2. 99*.... '-""' 

maxell. 
\ lflMlllJ9'A1'0IPJtl ' 

MD1 51/4'' = '"' 2.09* 
FD1 -1 28 8" :=.':'I 3.60* 

': ·~ BASF BASF 8 
, ,,.. W~l' ''*EUN! NNWoJ4 U 

5~968 e ~· · n ,dd 1.79' 54974 5 • u ,ad 2.19' 
59428 r rc,sd 1.eg• 54998 a• 11.10 2.20• 

~TOI< f#' =~n l * l ::il 
llft<l~~l iJii~l l l1f[1~ 'ft'ilo "lW,l'J 

2501 sv.• u ,dd 2.39' 5S·11 5y, • u ,ld 1.59' 
28018" U,dd 3.90° 8S·l18" ~•.1d2 . 14~ 

*atJANlllY 100. SMALLER QUA NTITIES ADD 5% 

T!.im ll'.lnt.OUC)Oll lnJG 1 

l')rwtr Sur;o Gl!Mrd 
~Fl F1tt ~lo• 5~ '•tlll ..... 1110 
15 ~ C•"'ll a,.,.,,. 59.95 
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 SOFTWARE 

,U FANT~C P~ICES 
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FIJLL SELEC'\'JON, 

SJ.\IE is OR r.IORE' 
on hundteds of 0 11 •'1001.&ndt o• 9g14,. 
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'!y11tem11 lnc fudln.aALFRED, HAYDEN, 
DU•lrwti• Ll"'Qll.JIQll ,DILITHIUM, SAMS , 
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ASSEMBLERS 


IM1've been selling these 
industrial~quality assemblers to 
the development system mar­
ket since 1978. They are now 
available for the CP/M market. 

FEATURES: 

• 	Fully relocatable 
• 	Separate code, data, stack, 

memory segments 
• 	Linker included 
• 	Generates appropriate HEX 

formatted object files 
• 	Macro capability 
• 	Conditional assembly 
• 	Cross reference 
• 	Supports manufacturer's 

mnemonics 
• 	Expantled list of directives 
• 	 1 year free update 

Assemblers now available 
include: 

Chip Prlc• Cltlp Pile• 

1802/ 1805 •495 NSC800 1495 

8051 495 FB.3810 495 

6500/ 01 / 02 495 Z8 495 

6800/ 01/ 02 495 ZBO 395 

6805 495 9900/ 9995 695 

6809 495 ZB()()f) 695 

8085 495 68000 695 


Take advantage of leading-edge 
technology. Get your own Re/ms 
assembler today. Use your Master­
charge. Visa or American Express. 
and order by phone: 
(408) 129-3011 

Relational Memory Systems, Inc. 
1650-B Berryessa Road. 
San Jose, CA 95133 

All •olrw.,. • hlpr-d on • B'" 11/n,M d•n.•lly fft>ppy 
d/111<. A Vi!n«J ~ Codfl Llc:.,u• ~.,,t 
-!redI"'°' to $hlppln11. ~· 1ub}«t to Cll• n11• 
,.,;11>o"' 1101~-
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Listing 1: A BASIC progmm for detennining how indirect costs are distributed among the 
four departments of a hypothetical company. 

1•) REH p.-ogrt1111 or .-ec;iproi: I cog, dlstr1but1on 4H11on9 fou.- depar-tment5 , 

20 N='I 


~Q DA TA ~ ,.t,.JS,~JS 
'1 0 OAH\ .15, 1, . 2 ,". 1' 
,0 DATA 0 . J,0 •• 3 
bO DATA .15 • • 15,. 1,0 
70 DATA 8(•0C•, 7(11)0 , 901)1) , l OC1( 1 

eo DIM l (4) 
90 D I M ~11-4> 


100 OIM T!~l 


l J ( I Olf'I f" ('I, 4) 

l::!O R'E~I set LIP fai: or table from dat" 

1 30 FOR Ra ! TO N 

l'I•.) FOF,1 C=J TO N 

150 R'E 0 V 
J6Q L.ET PtR.C )=V 
170 r.1EXT C 
ISO II/EXT R 
Jqo REM 5et up initial e >: i;> <Hi t b1e .-om data 
:0:00 FOR z,.1 TO N 
:' I . RE D r ZI 
:!2•) ~IE'. ii Z 
~(• REZl1 s et up t11mporary tot .. J e ·1 pen iie t bl 
:! '1 0 FOR Z=l TO N 
250 LET M(Zl =J ( ) 
:::'.l>O ME)( T Z 
:7u REM ~@t up total e Mpen s t~ble 


::ac• FOF" Z• l I Cl 1\1 

;:><;> 1 Lt T T(21"'11Zl 

:.:u;. Z~IE:~T 

: 10 REM b g i n caJi:ulatl on 1 r t1on 
~20 OR R= l TO N 
:;...,u L l G=O 
:l 4 •~ FOf.. C• l TO N 
~:5•) LET D=N•L 1 _. f' ( R, Cl 
:6•:. LET G=G I 0 
:. ? 1:1 IJE~,, T C 


l8 IL.ET M1R1•G l !Rl 

:9u R tNT R.H (R I 

•101'.• N XT R 
410 REH c ! cul t~ old • nd new Lol~ J ~ pen~e~ 

'1.:!0 LE T E=O 

•I 30 l T F =•,1 

.J4 t• FOR Z=I 10 11 

45•.• 1..El E=E • 1'1 1Z , 

460 lEl F•F•T• I 


7•) IJE 1 Z 

·IEIV Pf'"I NT E ••E-F 

..Jr:.1J REM sa 1e 11 n1iJvi1 ,, to •I• L•ll "u ld u Lola l ~ for" ne ·rl 1 terat i an 

:5{n·· FOF ;;= J TO M 
5 JI.I L.CT TI;: j • I I \~ ' 
-:.:;:.. llE • T 2 
530 REH t est: for"" compl 01 1 on o i terat • on cyc l """ 
5 4 0 l F E - F >) =J rHEN ::'.20 
S50 FO C=l TO N 
5b0 LE T NCC>•TCCI 
~70 FOR R=l TD N 
sao LET NCC l=N(Cl- T <Cl l <R ,C ~ 

S9•J NEXT R 
bO NE XT C 
b l u FOR Z=l ro N 
t.:o PR lNT rn1 1<11), l l'ITiT(Zll,TNT(NIZ)) 
ll:::';O lllE T Z 
64 (• PRINT "FI NISHED" 
bJO REH i;> r 1nt re5ult• 
b6(1 Pr<JtlT " TOTAL Ex NSES FE : " 
070 FOR Z•l TO II 
080 P~lNT lNl TIZ ll . 
l:l'i'O NEXT Z 

110(1 PB 1' r '~ ·
7 1 11 IHMT 

7-.;u PRTln" l) ISfR Jl'<Ul tOI~ lii'IOUNIS ARE : 1111 \ i ... 


TOTAL "' 

7X• FOi'. R=l lO I~ 


7 411 FOR CaJ lO N 

75•J M<HH !Ml lf·(R . Ci *1 •CI~ . 


160 14 AT C 

-7,J PR il~T fN I IJ \RI' ' llll t T 1Fil I 

79< • 11r -~ T R 

??o.• P INT " NEl E; PEl'l5ES A~:E:" 


00t.J LE1 iQ.:.u 


91'.> FIJR C= I I 0 I~ 


l'l~U LE: l Q ; Q •IJ IC ! · 

El".:•J Ffd l1IT l l lT t l~ ~C.I I . 

lMC• NCH C 

8~•' PR 11.rl Hll t t:_, 

El~,-, END 
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them when better figures are cal­
culated. The totals are also copied to 
the top of each column (in row 3) to 
make it easier to find the pair of 
numbers involved in each calcuJation 
of distribution amount. 

Computer Capacity Required 
From a practical standpoint, the 

ize of the problem that can be solved 
using the procedure outlined here 
depends on the maximum number of 
columns the spreadsheet program 
can handle and/or the computer's 
total storage capacity. For eiqimple, if 
you use an electronic spreadsheet 
program or a program that stores the 
full table of distributed amounts and 
the full table of factors, you will need 
much more storage than if you use 
onJy the required nonzero elements. 

"Because in actual cases about 75 
percent of the factors equal zero, you 
can rearrange and condense the data 
layout if you're willing to give up the 
convenience of having all the items 
line up neatly in tbeir own rows and 
columns by department. For ex­
ample, in the 91-department bank 

case, only 620 factors of the possible 
8281 (91 x 91) existed . Thus only 7.5 
percent of the possible number of 
transfers occurred . 

The bank's problem was analyzed 
using DOS 2.0 and Lotus's 1-2-3 in a 
327,680-byte IBM Personal Computer 
(PC). Initially 211,340 byte were free . 
Data on the 91 departments would 
not fit in this space, however, and I 
estimate tnat the task would have 
taken an additional 641< bytes, or a 
total of 2BOK bytes, of problem space. 

Compare these requirements to 
those for completing the same job in 
BASIC, coding only the nonzero 
factors. That approach required only 
11,500 bytes of space for data, 
program, and stored initial, inal, and 
net expenses. And even with full 
table space stored, the p roblem might 
still have fit into the available 61K 
bytes of free space in an IBM PC. H 
took only eight iterations to arrive at 
the solution-a total-expense figure 
of over $20 million. That figure is ac­
curate to the nearest dollar. ln other 
words, accuracy improved a t a rate of 
just one iteration per column . And 

coding for only the nonzero factors 
speeded program execution. 

Conclusion 
The data for determining indirect­

cost distribution throughout a com­
pany can be found in the firm's ac­
counting records. The arithmetical 
procedure is simple, and the report 
forms can be custom formatted to suit 
various user needs. Current account­
ing books still ignore the use of small 
computers for business calculations. 
The availability of small computers 
and spreadsheet software eases th is 
standard accounting task and pro­
vides far more information than has 
been avallable under previous ap­
proximation methods. • 

G. Tnmum H11111tr(31 Overlook Dr. , Greerrwic/1, 
CT 06830) ht'l/ds a P!i. D. in e:rperimen/11! m1clear 
physics frvm the U11iversify of Wiscansili llmi atr 
lumorory doc/or of science degree from /Irr Unn.ier­
sity of Tampa. H~ retired from TBM In 1975, al 
wlrich time he /111Jd theposition ofManager of APL 
in tire Systems Dtrotdopme11 I Divisio11 , Sifru Iris 
retirement Ire Jras had more lime for Sco11ti11g a11d 
lias la11gllt rortrses on 1/111 ust of Ille JBM PC and 
ollier systems. 
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Far fastest deli~•"!ofyour free 100.pagelnmac catalog, 
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0 Lowest prices, immediate quotations, 
prompt delivery. 

0 Access to all major hardware and 
software manufacturers. 

D All professional services provided: 
Licensing, Export Documentation, and 
Follow-through . 

24~Hour Response as Close as Your Telex 

TELEX 470851 

American Buying and Export Services 
l036 Country Club Drive, Morago, CA 94556 

(415) 376-7600 
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e're 

~'Customer 

Friendly'1 

We're Sun Software. We're new and we're ready to 

start treating you like a valued customer-notjust a voice on 

the telephone. 

And we're convenient, too. Just call our toll-free number to 


order any one of over 2000 titles and 
more than 90 formats. Plus we guaran­

tee that our prices are absolutely the 
lowest you'll find anywhere. 

We'll take your order and get 
it to you in 5 days or less 
-virtually anywhere in the 

world. And ifyou're in the U.S., 
you'll never pay for shipping. 
So call us to access the most in 

service, the best in selection. We're 
going to make "customer-friendly" 

state-of-the-art. 

Call 1-800-222-7393 ,.~'.;.•.. 
(In Callfornla c.all : 1-800-722-62841 ·~.·~-­.,.. ~ TELEX: 215604 PCS UR ATIN: Sunmlcro 


By modem: (213) 458-9209 
 SUN
Sun Software 

1344 Fourth Street. 
 SOFTWARE™ 
Santa Monica, CA 90401 A d1v1s1on of Sunm1 cro E1eccron1es. Inc 

TERM~ Sn1pprfl<l oy UPS Sur face. us Mail Call tor UPS 91tJe or ne'I day deJtVt•Y 

co o . Choct. M;nm Cate MC V•Sl! acceptoc C•l1tor • re11donu. add 6% t•< 

lo< "'"!l'''' Cou~ty r._.ld•nts a<J<J 6 .5'1!, ••• ,e 1983 Sunm1cto flectrcmitl. Jnc 
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Programming Quiclcie 


Bullet-Proof Pascal Input 

This valid-number program holds data-input errors at bay 

by David F. Hinnant and Michael B. Smith 

One of the major problems with Pascal as imple­
mented on microcomputers and some large mainframes 
is that data-input errors in running programs can often 
hav catastrophic results. Not only can the program ter­
minate abnormally, but on many microcomputers the en­
tire operating sy tem is often forced to reinitialize; data 
can be lost or corrupted when di l< files are not prop­
erly closed or buffers are not flushed before program 
termination. 

When reading in character input there is no problem; 
a character variable can hold practically any key com­
bination available on the terminal keyboard . The data­
input error problem surfaces when data of an imexpect-ed 
type is entered. This is most likely to happen when the 
running prog1·am is expecting a number but find an 
alphabetic character in its input stream. On most UCSD 
Pascal systems, a message of the form 

10 error: bad input fom1at 
5# 1, P# 11 I# 10 
Type < space> to continue 

informs the user of such an error, and the operating sys­
tem must then be reinitialized. 

Reasonably, then, you would like to input numbers 
as character strings because the pos ibility of input er­
rors is remote-but you cannot do arithmetic with 

strings. Fortunately, Pascal provides a relatively simple 
way of circumventing this dilemma by providing: (1) a 
capability to input data as an alphanumeric haracter 
strfag, and (2) the ORD( ) function, ' hich let the in­
put character string be used to construct a valid number. 

The ORD( ) function returns the integer decimal 
ASCH (America n National Standard Code for rnforma­
tion lnterchange) code of the character argument passed 
to it. Because the ASCil values of the numeric charac­
ters are in continuous ascending order (see table 1), each 
character of the input string can be easily te ted to ee 
if its ordinal value minus the ordinal value of the first 
ordered numeric character (0) is a valid counting number 
(0 through 9). Hit is, then the input character is a valid 
digit. The centraJ algorithm of listing 1 is really quite 
simple. 

tr.Jen : = Length(buifer); 
position : = 1; 
numb r : = 0.0; 
WHlLE (buffer[positionj lN ['O'. .'9'] AND (position 

< = str.len) 
DO BEGIN 

number : = number • 10 + ORD(buffer[positionj) 
- ORD('O'); 

position : = position + 1; 
END; 

Character 
(decimal) 

0 
1 
2 
3 
4 
5 
6 
7 
B 
9 

OAD(characler) 

(decimal ASCII ~nteger code) 


48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

ORD(charaoter)-ORD('O') 
(integer value) 

0 
1 
2 
3 
4 
5 
6 
7 
B 
9 

Table 1: The ascending values of lhe decimal ASCJl integer codes comspoml lo tire ascending decimal character integers. By sublmctfo 

ORD ('0'), which is dedmal 48, from tile rlecimal ASC/J integer of Ille input c/lnmcter, Ille re 11/t must frill in tlie 0-9 rmrse if the i11µ111 

clurracfu is to be considered valid. 
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Our Ne"\V B-Ve rsion Printers: 


User Friendly Controls. 20% Faster. 
9 % Lower Cost. 

Strong. Silent. Types. 

Perhaps ch highe ·c qualiry mal rix-impa t 

printer ever built , and certainly one of the 
qui ce "t, the: ilent/ cribe1

·M A-Version prince rs 
ha e earned a reputarion. for reliabiliry inc 
their introduction in 1982. 

Now from that de ·ign ; the B- ersion · have 
e olved. Packed with even more p rformanc 
- 20 % fa · cer - and with interface tlexibilit 
featuring plug-in Logi/ ard TM for an ex. t 
macch to your computer. 

The new B-Version can · implify your life, 
reg:irdJe · of our computer applicati n ·. 

Running Word Pr ce ing? They gi e you 
high speed draft · and letter Quality. Doing 
pread beets? u can prjnt 16 Chara ter -per­

lnch to put che whole year on tandard 
8 !!:? -inch wide paper. Or you can go up t 
13 '/2 -inch paper width if you wish. 

Want to mjx Word Proce ing, Mach 
calculations, :md Graphic ·? No problem. The 
new B-Versions handle text . math ~ ymbol 
(in luding super- and ub-s ript) omplex 

graph ic mid-line font change , and 
und rlining ... the implified programming and 
buffer memory i almost like g tting a e ond 
computer fre 

Bur wich all that ' new. ome things 
ha o't changed. The An.adex con1micment to 
servi e and upporc. For xample, any Anadex 
cu comer can call our toll-free number and get 
technical he.Ip. For a. long a he own the 
printer. 

The ne\ , B-Ver: i n ilent/Scribes. Now the 
highe · t quality matrix printers jusc gor even 
better. Ca.LI Uw to arrange a demon tration . 

Call (800) 4 ANADEX 
In California 800 - 792-9992 

4 Rnaaex 
• MADEiN 

,C)cn111·rl)tln l llR ~ Ano.clex. lrl<' ~~ 

The more you know printers, FOflTH•~flU) 

the more you'11 l ike An.adex. 
ANADEX, INC. • 1001 Flynn Road • Camarillo, California 93010 • Te lephone: (BOS) 987-9660 • TWX 910-494-2761 

U.S. Sales Offices: Irvine. Calllomla (714) 557-0457 • Schiller Park , 111 nois (312) 671-1717 • Wakefield, Massachusetts (617) 245-9160 
Hauppauge, New Yori< , Phone: (516) 435-0222 • Atlanta, Georgia , Phone (404) 255-8006 • Austin, Te)(as. Phone: (512) 327-5250 
4NAOEX, ,LTO, • Weaver Hous • S1a1lo11 Road • Hoo . Basingstoke. Hanis RG27 9JY, England • Tel: Hook (025672) 3401 • Telex: 858762 ANADEX G 
ANADEX GmbH • Behrlngstrassa 5 • 8752 Malnasciiall • W. Germany • Ter: 011-49·06021-7225 •Telex: a18B347 
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Listing 1: The number/est pro mm verifies that input chnmclers nre t.miid 111m1be:rs. 

C*$r - *> <* Turn range checking off since we Know what we ' re do ing. *> 
PROGRAM numbertestCINPUT, OUTPUT>; 

David F. Hinnant 

Hichoel B, Smith 


5 - J•1n-83 

:+::> 


TYF'E 
typechoices = (realnuffiber, intnumber, nonumber>; 

<*We either hove a real, an integer, or garbage*> 
VAR 


result : REAL; 

inputKind : typechoices; 

b•Hf : STRING; 


PROCEDURE numberizeCVAR nu~ber : REAL; VAR numtype typechoic:es;
buffer : STRINGJJ 

'*	This procedure accepts an input string, and parses it to produce a 
number. The number can be either a real or an integer. The returned 
boolean variable 'input' contains the type of the number. If the input 
string contains doesn't contain a decimal point, it is assumed to be an 
integer. The variable 'buffer' contains the input string. The variabl e 
'number' contains the valid parsed number, if any, 

CONST 
ro.db' = 10; C* We are working with base 10 numbers hopeful ly *) 
decimi:il =' ,'; 

VAR 

sign, power, position, len, scale INTEGER; 

negpower ; BOOLEAN; 

expset, opset : SET OF CHAR; 


BEGIN 
expset := ['e', ' E' J; <* val i d identifiers for s ientifi c notat i on *) 
opset I= ('t','-'Ji <* valid s ign operators *> 
oun1type : = non umber;: <* initially assume input i s invalid •> 
number := o,o; 
power := o; 
sc•.lle I= 0; 
position : = 1; <* Start with the first c har• cter *> 
sign:= 1; (* Initially assume that the number is positive *> 
negpower != false; <* Initially assume power Cif i:iny) is positive*> 

len t= length<buffer>; <* Get the length of the input str ng *> 
if len > O then <* If we have something, then parse it *> 
BEGIN 

IF . buffer[positionJ IN opset THEN 
BEGIN <* First character i s a sign operator *> 

IF buffer[positionJ = ' - ' THEN sign := - 1; <* Number may be negative *> 
position : = position +1; C* Go to the next position in the input *> 

EN[q 
IF buffer[positionJ IN C' 0',,'9'J THEN 

BEGIN <* First character is a VQlid d "git *> 


Listing l co11/i1111crl on page 432 
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~OFTWAR£0£V£LOP£R~ 

~PRING INTO ACTION/ 

l~T VOUR ~OFTWARE 
IN TH£ KAVPRO ~OFTWAR£DIRECTORV 

FR££ 


A great opportunit to increa e our marketing channel by listing in The 
Director distributed throughout the International Kaypro Dealer etwork­
at no cost to ou! 

Fill out the attached coupon, or ju t end your compan name and mailing 
addre to: Ka pro Soft\ are Director 1533 Stevens Av ./Solana Beach, CA 
92075, and we will end you a directory application description form. 

···~································································································~ ·-····················· 

Pica ~ e s nd me a n Appljcation De cription Form fo r m. fr c Ii ting in the Ka_pro (port­
ab l · and desk-top mi rocomputer) Softwar Direct ry. 

ompany Name :---------------------------­
Street: Ci ty: _______ St te: ____ Zip : ____ 
Phone: ( Allenlion : ______________ 

Software pccialt 1: - ------------------------­
Op · rating Sy tern s Featured:----------------------­
Software: Author 0 Di Lributor 0 terns HoL1se D 
Include Kaypru . slcm pcci!ications with form 0 

Leven AveJ Jana Beach ,Semi Lo: Ka pro oftware Directoryr33 
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Listi11g 1 co11 lm11ed: 

nuffitype := intnumb er ; <* Numb er could be on integer *> 
REP EAT 

number := r adix * number t OrdCbufferCposit ionJ> - Drd <'O ' J; 
<*Tran sla t e the character into a nu~ber using ' Ord() ' *> 

position := position + 1 ; 
UNTIL <position > len ) OR <NOT(buffer[positionJ IN ['0' •• ' 9 ' ])); 

<* Keep translating until we run out of c harac ters or i nput is invalid *> 
END; 
IF position <= len THEN 
BEGIN <* We hove something left to work with *> 

IF buffer[positionJ ~ decimal THE N 
BEGIN <* We hove enco untered a d eci mal po int *> 

numtype ~= realnumb er ; <* Number isn 't an ' nteger , but may be real *> 
position : ~ position + i; 
WHILE (position <= len) AND Cbuffer[positionJ I N [ ' 0'., ' 9 ' l) DO 
BE'.GIN 

number : = radi x * number t ordCbuf~e r[ positionJ> - ord('O ' ) ~ 


posit ion I= position + 1; 

sc•lle : "" scaletl ; <*Count digits p•1s t. the decim•1l point *) 


END; 
END~ 
IF buffer[positionJ IN expset THEN 
BEGIN <* We hove e ncountered a scientific notation marKer *> 

posi tion : ~ p ositio n t 1; 
numtype I = reolnumber; <* All sc ientific notntion is real *' 
IF buffer[position J = ·+ · THEN position r = position + 1; 
IF bufferCpositionJ = '-' THEN 
BEGIN C* Scientific notation ha s a negative power of 10 *> 

position := position + 1; 
negpower t = true; 

END; 
WHIL E (position <~ en) ANb (buffer[po ~iti on IN ['0 ' •• '9'J) DO 
BEGIN 

power := radix* power+ ordCbuffer[positionJ) - ord('O ' >; 
positi on t = position + 1; 

END; 
END; 

END; 
WH ILE s ole > 0 DO 
BEGIN <* Move the deci mal point to the correct position *> 

number : ; number I rad ix ; 
scale I = sc~le 1; 


END; 

IF negpower THEN 


WHILE power > 0 DO 
BEGIN <* Divide by radi x to compute the correct power *> 

number l = nu~ber I r•l d fl.: ; 
power : =power -1 ; 

ENO 

ELSE WHILE power > 0 DO 


BEGI N <* Mu ltiply by radix to comp ute t he correct power *> 
nu1t1bet· := number * radix ; 
power := power - 1; 

ENO; 
END; 
number ! = number * si gn; <* Now give the nu mb er the correct sign *> 
IF <pos ition <= len> OR ( l en = 0) TH EN numtype ! = nonu mber ; 

END; <* nu~berize *> 

BEGI N 
WHILE TRUE DO 
BEGIN 

Wri te<'input? >'> ; 
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Shakespeare had every gift for writing.
Except one. 


The FinalWortl. 
As the Bard himself would have said, 1that which we call word processing will never be 

the same." 
Because The FinalWord turns tough writing jobs into play. With an arsenal ofword processing 

commands so powerful, you're free at last to concentrate 
solely on having great ideas. While The FinalWord 
concentrates on making them look good on paper. 
You never format. You only think. 

In fact,one reviewer called The FinalWortl 
Hthe thinking person's word processor." 

Here's omething else to think 
about. With The FinaIWortl,you 
never have to worry about losing 
your deathless prose to a system 
crash or power failure. Because 
The FinaJWord continuously 
saves it. 

See The FinaIWord in 
action at your local computer 
store. Who knows? It could 
even determine whether your 
next masterpiece is to be or 
not to be. 

The FinalWord 
Finally, word processing

becomes thouglit processmg. 
Clrcle ~on lnqulry c•rd. 

~ 
M~ oflhe nicom 

222 Thitd btel 
Cambridge. MA 02142 

1&171576-2760 
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Listing l co11li11~t·d : 

F:e•ld ln (buff); 

nu mberize<result , inputkind , buff)~ 


CASE input Kind OF 

realnurnber Wr itelnC'The number is ' , result , ' and is real , ' >: 

intn u rnber Writeln<'The nu~ber is' • trunc<result >, ' an d is an integer , ' 


1nonumber Writeln(' " ·,buff , ' ' is not •l n•Jn1ber , 1 >; 
END 

END; 
END, 

The length of the string is obtained, and the index Listing 2: 11ial inprtf characters n11rl flte 1111111l1er/e I progm111 
pointer to individual characters within the string is et responses. 

to point to the first character. The WHILE-DO loop doe input? >4.5
the work and operates as follows. First, the character is The numuec is 4.5~~00 a nd is real . 
tested to ee if it is a counting number. Then the valu input? >4567 
of the index is tested to see if it i le s than the length The num er is 4567 a nd is an integer . 

input? ) 3 . 4 of the character string. U both tests are passed, the first 
Tne number is ) . 40~U ~ and is r ecil .digit is computed by subtracting the ord inal value of 'O' 
111 p u t':' >3 • 4 tH.Ho 

from the ordinal value of the first character. The index number 3 4~1HJ a nu is real .1'he is . ' 
is incremented and the tests are performed again; the in puL? )hi there 
process repeats until either an invalid character is-found " ni t:li~t i: " is n ot a number. 

inEJut? >3.4e-HJor U1e entire string has been processed. 
The number is 3 .4 0WCOE-1 ~ and 1s real.This parsing algorithm can be extended to accept a 
in~ut? >l . 2J45b+l2 

decimal point, optional plus and minus signs, and data Tien mber is 1. 23450£12 and i s r eal . 

input in the form of scientific notation as shown by the input? >34 . J4e - ~J 


numberize procedure in the numbertest program of list­ Th~ n umoer is 3 . 434 UE - 2 a nd is real . 

ln put? )+45ing 1. Listing 2 shows sample input and output from the 
The num ber ls 45 and is an i nt e~e r . 

program. i 1) pUI:. .? ) - 3 4e - 01 
We have found only one problem with th i program: Tne nu~o r is - 3 . 40000 a nd is r edl . 

in any operating system, underflow and overflow con­ input? ) 
ditions are possible, and we have not guarded against 
them here. You should either take care not to exceed the D1rvid F. Him11wl 12300 AuenJ FernJ Rd., Apl . GS, Raleigh, NC 27606) 
limits of your implementation, or modify this algorithm /raids n B.S. degrne i11 physics tmrf is 11 Unixsysli:ms mmlysl wi1/1 IIT Trfocm11­

to protect against overflow and underflow. We have suc­ m1micatio11s. Mic/111cl B. S111if/1 <2504-A £11St 3rd SI., G1rewille. NC 2i834). 
asystems p1vgrn111mer at Enst Qiroliwi University Co111µ1ding and /11 ormo­cessfully used variations of this progtam for several years 
1io11 S.11ste111s, is n senior rr1 npplied pliysics rrl ECLJ.

in pJace where error-free data input is critical. • 

= - 4lli _- - • 
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,. 

torag 
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' 

The IBM Personal Computer WorkStation. 

It' optional. (But essential) 


ow, we · uld ha1·d- U y u n it f atur . Or 
w could ft- ell ou n it 'rtu . In L ad 
w 're goinu to I el with you. 

Yi u d 11 t hav t buy it. 

BuLw hav a hun h tJiat the m u kno" 


about th IBM yn rcr tix® P 
Work talion the more ou li 
wond r how your bu in 
manag~d with ut it. 

ity wa 
urely th 

mother of 
thi inve11­
lion. 

talion 
provid a on enienl and c mpa 
that in tantl p n up to e I and 
ar a. 

In addition , the IBM P .. Work 
add d mobility fwy ur p r onal 
you g t more mileag out of our inve l ­

t wm·k pac 
_ 11r work 

tation offer 
mpul r. o 

It aJ o protect valuable inf rma tion prohibit-
in unaL1thoriz d acce to confidential omput r 
data by k ping it aU m· und 1· lock and k . 
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at but not I a L th IBM 
P Work Station i 
human-factor ngi­
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comfort. 
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know, th 
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a uranc ot IBM quality. But th n . that c m .s 
tandard on all IBM product . 
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Work talion i a 
e ntial a it i excep­
tiouaJ , w t· ur - th 
pri tag will. And 
IBM' quantity di ­
ount mak it ab o­

lu t ly irr i tibl . 
The IBM P •r onal 

Computer Work Station- bu iness p ple ar 
finding it' on oftho e luxuri th y ju t an' t 
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You an urtlt:'r fr rn IBM 
Product •nter and 

omput ·rLallfl ' tore . Or 
caU IBM Dire<.·I toll fr a t 

1800 JBM-2468 Ext. 40 . 
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Favorite Benchmarks 

Discrete Fourier transforms test your computer's number-crunching 

ability 
by Jeffrey L. Star 

One of my favorite benchmarks is based on the calcula­
tions loop from a OFT (discrete Fourier transform) 
program. 

The DFT algorithm is ne of many in the ar enal of 
time-series analysis techniques. In my work, l sometimes 
need the OFT, and I have versions of this algorithm run­
ning on everything from S-100 bus machines to a D C 
(Digital Equipment Corporation) VAX 11.-780. 

The code in listing 1 is a good test of the mathematics 
functions of a computer, particularly transcendental 
functions. The routine i basically two nested lo ps, with 
a final calculation of the square root of the su m of 
squares of trigonometric functions . Depending on the 
nature of the data you might feed to this calculation, the 
processing time can be decreased dramatically. Of 
course, for the purposes of a benchmark, this misses the 
point entirely. 

Table 1 shows timings for Lhis routine on two ma­
ch ines: an IMS International fMSSOOO (a 4-MHz ZBOA 
S-100 machine, running CP/M 2.2) and a Hewlett­
Packard HP 984SA desktop computer. The code on the 
IMSSOOO wa written in CBASIC, CB-80, and in single­
precision Microsoft FORTRAN-80. It's amusing to note 
that the $30,000 HP desktop computer {which is 
marvelous for a variety of tasks, but not suited for plain 
number-crunching because of its BASIC-in-ROM inter­
preter) is faster than the $5000 rMSSOOO's pseudointer­
p retive CBASIC (vers ion 2) but slower when compar d 
with compiler Microsoft FORTRAN-80. (A word of cau­
tion : both CBASIC and CB-80 use double-precision real­
arithmetic, which explains their slow speed .) 

As table 1 illustrates, the time the routine take in­
creases roughly at the ame rate a the square of the 
number of points. For some of the tasks I have to do 
around the lab, l need to calculate a 400-point OFT, 
which would take more than 12 hours using CBASIC! • 

436 February 19114 rt;, BYTE Public•tl<>n• I . 

Number of 
Dala Points HP 9845A 

10 < 4 
20 15 
40 74 

IMS5000 
CBASIC FORTRAN·BO CB-80 

24 <3 15 
100 11 f[/ 

443 44 285 

Table 1: Timing meas 11 reme11ts taken when n11rni11g f/Je bench­
mark shou111 in Ii ting 1. Times are in seconds. 

Listing 1: The benchmark algol'ilhm expressed in CBASIC 2. Tile 
al oritfm1 for f/1is benclwmrk is acl11nlly /he cnlculnffon loop from 
a DFT progrrm1 and is especially 11sef1.1/ when you're testing tire 
mnlhematiml f1111ctio11s employed by a system. 

A£11 + PROOl'<AM Of"T .. CBolslc: 2 
REM • T J M!NG 8 ENCHl'IARJ( FOR DISCRET E FOUHl ER TRAt~SFOR'"I 
R£M • J .I... STAR 
REM • APAll. 1961 

INPUT "" llh•1 i5 •~• ORO~ o r th~ TEST~ \N/ 

01 11 ou•11 ,FIN~ ) 

Xt • o. I X2 ~ L. 

I • l· I N • rl,OAT(N ) 


' 	 0 ~ <X2-lll/<l'l-1. 0) : IH • O, : llZ • 3.1 41::i'l:!6 /l O• II 
113 • W2/lN-.1.0I t 8 • (l, ; T • Q, 
~lNT " •• CR£ATtNC DATA VECTOR' •• ' 

FOA ti ~ I TO N1 
O<IXI • S!N(IXI RND/3, 
NEXT U. 

INPUT 0 'HIT CRETURNl TO BEGlN CAl.CULATlONS ....... - ;LINE OOHl1Y~ 
~ li'il't CHR• 171 
FOR IJ 

PR Hff 

PRINT 

roR lt 

ENO 

Al 

t L TO NI 

W ~ W3•FUlATC ll-11 1 Cl • O• : S t • O, 

FOR I'll ~ 1 TO N• 


G ; 11 .. cu .. F"LOAT l l'lt-tl •O ) 
Cl • Ci + OIMJ l •COS lCI 
Sl • 51 + DIMll • SIN(CI 
NEXT r'l 't 

r111 1 SQR !S1 • s1 + Cl • Cl J• D L 

NE~T \'L 
Cl1R~ 111 : Pl\' l tlT H CAL..CULAT !CNS Fl N l SHED •• 
• TR.l\NSfORM " 1 PRlNT 

• I TO NI 
F'RlNT USINC ••• •• ·••·••••••• '' :: 17 ;FI J 'I ) 
NEn U 

Dr. /c!fmJ L. Sltlr is a droelopme11/ e11g/11eer fn remn/e-i;e11si11g rcse11rcl1 at 
111~ U11iue1'5it!J of California (San/ti /Jnrbam, CA 93106) . 
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DoYou RuN You1 Bus1NEss 

OR Do1s 11 RuN You? 

. 

The biggest headache you may be facing receiuable, and accounts payable. VersaForm has the power lo do thes 
these days i!i getting better cont I f • Acomputer supplies company in johs and more because it's designed 
your business. Tracking unpaid bills. especially for business. It can also 
sendingoutsecond bil li ngs,monit ring 

101111/ain Vieui California, writ s 
payables checks and does expense ca lculat taxes and prices,and can 

which salesman sold how much and to \ookupdlscount.s,soy u don't 
whom, keeping track of invcnlt>ries, have lo. VersaPorm will ev n 
and on and on. print on yourown pre-printed 

forms.There's a remedy. It's 
called Vers.a.Porm ... lhe 

'· 

rds and 

distribuIion wilh 
llcrsaPorm. 	

1 

••..••••••••L

Pull information 
business database. together fast. 
Versa Form is a powerful Pulling in formation 
darabase designed together from pap r 
specifically for busi· files can be time· 
ness. hut based n the consuming and 
simplicity and frustrating. Why make 
convenience of you r it lough? Versa Form 
familiar bw;ines.~ puts vital reports like 
fonns. sales analyses, over­

due payables,openIfyou can fil] out purchase orders, and a baslneH form, 
alphabetical employeeyoa c- create 

adatabaae. lists al. our 11 nger­
tips. Minimum effort.VersaF'orm starts with 
maximum results.your existing fonns 

and procedures. As All in one 
you copy yot1r forms euy·to-u.1e, 
onto Lhe screen. Versa­ integnted package. 
form automatically ersaf'orm provides a screen 
creates a database for you . It rec formatter, a data entry program. a data· 
saves infonnalion from Purchase Orders, base, a report generator and a Forms 
Invoices, Job E.c;timates, Disbu rsemenl 

· A roofiny company in Green Bay, 
prin ter. And you can pu rchase prede­

Letlgers ... rnayhc even a cw things 
Wisconsin. compu / sjob estimates, 

signed Tern plal for standard job 1 ike 
}'Clu're nol r cording that you should be. 

cuntracls, invoicing, and tracks 11ct11CJl 
Purdiasinj:\, I nvoldng, and Ex pens 

VersaForm is an electron ic fi le ca hi net 
costs with \'ar af'orm. 

· A manufaclurer in Beaver Pall\'. Journals. Versa form is lh all-in-on 
that will storeall lhis information. yet business productivity Looi. sk for a 
have it at 'Our fing ·rlips when you need 

Amnsylvania, us -'· i!rsaFbrm In build 
demon Lration al your comnuter dealer 

It! !Is desi~ned with a non-technical 
his compcmys parts records. and 

Or contact us directly. 
user in mind.so you can C< nccntrale on 
streamli ning your business wllh none 
orthe usual database headaches, 

generates "where-u, ed" lisls. 

Ifyou wanl to know mm·e,senu in this 
Adapt& to your bu.&ine1111 •••your way. coupon. we·v got a lot lo te/f you ab ul. 
With VersaPonn )'OU don't have to 
completely re-orient your staff. JI fits 
riahl into the way you 're doing husines ~me 

now,On ly now your operations will be 
Compan ' completed murl! cffici ntly and 1 ith 

clL'ttronic !\peed. Address 
• 	 doctor in Moulton. Thxas,po.~/:; 

hi.s patient billing and completes his City Slate Zip 

medical insurance forms wilh 
'fyp~ or Busloessllersa Ponn, 
Mall lo;/\pplieJ uftwan: T~chnolugy• Asma(f college in vVhcaltm, Mary­ 170 Knuwles On e

farrd. uses Versal'i:mn IOcr. 'a/ luilio11 Lo Gatos, Cali~ rn ia c 511:!0
invoices, cla..<:J. lists. account. (408)370 -2662 1•2·E. - - - - - - - - - - - __,

For Ille with the Apple n, He and Ill, and the IBM PC aod compaUblu. 
Circle 27 ori Inquiry card . 
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Aslc BYTE 
Conducted by Steve Clarcla 

Apple Robotics 

Dear Steve1 

1 a m a 16-year-old 
Norwegian computer en­
th\JSiast who wishes to ex­
press his gratitude for your 
continuous inspiration. Liv· 
ing cm the outskirts of com­
puterdom, it often take 
months for the late t news to 
get bere. 

1 am presently planning a 
robot language and simula­
ti non, and for, the Apple 11 
Plus as a tudy project. My 
ambitious goal is to incor­
porate th Motoro la 
MCti8000. 1also hope to have 
a dual operating system­
voice/keyboard-a a part of 
the program . 

I would like tu have a few 
questions answered . How 
an the 000 be incor­

porated in the Apple, and 
which high-level languages 
ar available or can be ap­
plied? (l hope to wri te part of 
the program in Pascal.) With 
the ch ips now ava.ilable1 

whic:h is the best speech­
rerng ni tion and speech­
ou tput setup f r the Apple? 

Thank you for any infor­
matfon you might have on 
these topics and for keeping 
the rest of the world in touch . 
Erik Edward Syring 
Sandvika, Norway 

Digital Aco11slics /u1s a series 
of products arid boards thnt in­
lerfnce the Motorola MC68000 
lo lhe Apple /J . Various uti lihJ 
programs are avnilttble to inter­
face some high-levcl lang11agt?s. 
For fur/her infon11alicm, zorilc: 
tile company at 1415 £asl 
McFadden , Ste. F, Santa Ana, 
CA 92705, (714) 835-4884. 

T/rnre is rw "best" speecli­
1.mtp11 t system for the Apple. It 
dcpe11ds on tlie inlerrded applica­
tio11 . If a large voc11b11lanJ it> 
desired and spced1 qua/fly is of 
seco11dar importance, fl 

4 38 h!bru•ry 1984 fll BYfE l>ublications ~'" 

phone.me-type speech S1Jnll1es/ZJJr 
is best . If extreme c/11l'ify of a 
limited number of words is 
de il"ed, LPC (li 11enr prcdictite 
coding) is tire c/roiCI!. If acce11ts 
1md music 11re required, an adap­
live tiiffemllial pulse rode 
111od11/11/io11system is worth rn11­
sidcri11g . ... Steve 

New Zealand TV 
Standards 

Dear Steve, 
I have a homebrew com­

puter with hexadecimal key­
pad ntry and LED output, 
I want to convert ii into a sim· 
pie and inexpensive tem1inal 
by connecting it to a TV 
recejver, It wou ld be easy to 
get a 1V display using a 6847 
display gene.rator chip and 
an RF modulator cepl thal 
the 6847 uses NTSC timing, 
and J don'l want t modify 
the timing on my PA L-syslem 
TV et. 

I am s ure that a solution to 
this prob! m is available 
because the Radio Shack Col­
or C mputer, wh ich uses the 
68471 has a New Zealand ver­
sion. I would appreciate y ur 
help . 
Michael Stubbs 
Auckland, New Zealand 

The NTSC timing i11 llle68 7 
display generntot chip r:a.11 be 
modified for use witlr the PAL 
TV SIJSlem. An arlicle ill the 
November 20, 1980 i lie of 
EDN 111flgnzi11e slwws wliaf is 
required. "Display Gcnemlar 
Chip lmpleme11/ Snmrf Ter­
minals" /.Jy Bissmire, Farrell, 
and 1"/etc/11•1' (pnges 161-173) 
describus a complete smarl ter­
minal built around I lie Motorola 
MC6808 wicroproce sor nnd a 
6847 di plt1y ge1wmtor. Modifi­
c:a f·ions for the PAL system ntr 
also presented • ... Steve 

Dvo.rak Terminals? 

Dear Steve, 
As you a.re probably aware, 

many people are interested in 
the Dvorak keyboard layou t 
because il is more efficient 
than the Qwer ty design . 
Many people are converting 
to typewriter: with the new 
laynu t, and some people 
want iL on their computer 
systems. I have heard tha t 
some terminal manufacturers 
ffer it as an option. Do you 

know of ny u h manufac­
turers? Thank you for your 
assistance. 
Norman S. Frye 
Crants Pass, OR 

Tlrn Spri11g 1 83 Peripf1era/.s 
Digtr l i. sue of Mini-Micro 
Sy terns frai11red Q p!Vduct 
·11/dc on alpha1111meric ter­
mh1nls, listing some of their per­
li11e11t s-pecifications. A colu11111 
entitled "Specin/ Fentrires" wns 
µ11tc111ly lacld11g in nny reference 
lo a Duomk simplified kt!1Jbonnl 
(DSK) option. Ma1111fad11rers 
that /J11(1Sf 1111 "ergo11omic" design 
a~1pa1't'11tly do 1101 consider DSK 
as ergonomic. Huwellf!1; t1ii.s lay­
out is g11ini11g in pop11/111'il y, and 
1wmy typewriter mam1fncl11rers, 
sue/I as Remil1gton, Smith­
Coro1111, Royal, nnd IBM, offer 
such nn oplio11 . fl wlll no/ /le 
long before llte mnjor l er111ina/ 
nw1111[11ctw-ers ;oi11 t/1e crowrl. 

Wn'te to some of tlte lennina/ 
mam1foctiirers1 requesting this 
option . They may offer ii upon 
requcsl tml do 1101 toan l IV fl/J­
penr "revo/11tio11ary'1 by milier­
1isi118 it. ... Steve 

Apple Chips 

Dear Steve, 
rhave an Apple Il and an 

Amde.k Video 300 monitor. 
Th top five lines of the dis­

pJay don' t line up with the 
other lines to form a straigh t 
column . By using the hori­
zontal hold, Jcan get them to 
come c.l e, the lop line be­
ing 1 Yi characters off and the 
fifth line off only a littJe. 

l tried a friend's Amde.k 
Video 300, and the display 
wa the same. r then tried my 
monitor on his Apple 11 Plu 
and the djsplay was perfect. 
Also, when I hook up the 
color TV T formerly used , t 
hav a hard lime getting the 
color to come in satisfactori­
1y. The color TV works okay 
on a normal TV stati n. 

Do you have any sugges­
tions on chips 1 can try 
replacing before I take my 
Apple in ta be fixed? 
Dave Partyka 
Lorain, OH 

T/te video problem wil/1 your 
Apple 11 is caused by fl pro!ilem 
in the horizontal- ync/1 ronizi11g 
circ11itnj. Th e Apple 11ses n 
14.318-MHz. crystnl oscillator ns 
its master clock n11d divides I lie 
output dmon to ge11emte, among 
others, lht! color subcarrier (3.58 
MHz) and lite lioriwnlal line 
mte ns.734 kHz) . Tltis is ac­
co111plished by 011r i'4LS161 
counters fobe/ed 011 through 
014 on Ille mol/i erboard. Refer 
to page 89 of the Apple D Ref­
erence Manual for cl1ip locn­
tions 1~sing this i11dex. 111 addi­
lio11, /he output signals from tlie 
cormters 11rr. proce sed lliroug/i 
chips B14, B1J, All (PJ.lS02), 
nml mmiy others. 

Fir-1 , check tire 74LS161 
cou nters by sr1bstihtti011 nnd 
110le any difference. Swapping 
wit/J n!her cltips of tire same type 
011 I/le bonrd is a conv1mie11I 
wny. Note any changes, a11rl tlie 
defeclive clrip perhaps cmr bi: 
isolated. Without tlw use of 1111 

oscilloscope, additional sugges­
tions are 1101 practical . lf tl1 ese 
fesfs are 1101 fr11ilf11 /, the bes/ 
recourse is a1111ullwrized Apple 
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Ask BYTE---------------------------­
dea/e1: Sy11c p1uble1115 m11 be 
nasty! . .. Steve 

S-100 Advice 

D ar Steve, 
l want to gradually up­

grade my pre ent Exidy 
Sorcerer ystem. TI1e first 
thing 1 need is an S-100 
encl ure. I've looked at a lot 
l)f them, but I'm not s ure 
w hich is best. Can ou offer 
some dvice? Th< nks. 
Walter Jef.&ies 
H anover, NH 

S-100 11111 i11fm111es co11sii;l of n. 
1110/herlromrf, power s11Pf1ly, nml 
mbinel. Tiie better 111nit1/m 111es 
pny cnrefitl altenlimr to unc/1 of 
l/1esc i.:o t11pa11e11 /s. The 1110/11er­
bon rd slum Id be mndc from Ii igh• 
qrmlily fiber'8/ass-epoxy 11111/erinl 
mid hnve hMVIj-gnuge co111icr 
lmres. Tiu: tmce arens fi11· lite 
power co11d11cfors should be wirle 
l't1011g/J fi1r tile twficipnted ettr­
renl req11inm1ents. Shle/rlt'rl 
bormlsnre preferred becm1sr 1lley 
11.1duce RF mdiallo11 a11d rmss 
111/k. T/Jert' should be t!illrer mr 
active or pnssive ter111i11ntim1 of 
tJ/e bus lines lo minr-miz.e 11oise 
nmf s11fficie11t sockets fo r all an· 
ticipated additions. Exhn ockels 
111/ow incrensp,ti padrrg of lllO e 
cnrd.s l/iat ~enemte exce sive 
llt!n/ or infemct wil!t arfjnwrl 
boards. 

Tl1e fXJlllt!r st1pply should hn-ve 
11fficic11 / cnpadhj (usually 10 

nmps or greater) and lie WC'// 

fi//eretl lo red11ce ripple. JI 
ltoilld be properly fused and in­

rorpamlea lti1 filler lorlimiunle 
tmnsie11ts and RFT. Premi11m 
nmi•t mmcs include co11stn11t 
i~flngl.! I m11sfom1ers to h1111rm1c 
regulnt icm. 

The cabinet itself should be of 
stu n1y constmclion, include n 
fn11 lo remove hznt, and /urue a 
sujficient number o c11to11ts 011 
t/lc l'L'nr prwel to accommodalc 
St'l'ia/ 1111d µ111 lie/ i·o11 11ectors. 
AC com1enience outlets are n11 
added feature. 

111 geneml, you el what you 
pay for.• • •Steve 

Secondhand Arcade 
Gear 

Dear Steve, 
At the local vide arcades, 

I've noticed that some Ider 
mach ines are for sale. Would 
ii be worthwhile lo purcha e 
one of the e with the inten t 
of improving or modifying 
the xisting game? ls lhJs 
po sible for someune who is 
not an electrical engineer? 
Also, are th ese machine 
gen ral ly ta dedicated lo 
gaming ror easy modification 
to serve a mo re general 
purpose? 
David You ng 
Sptingf:ietd, MO 

Picki11g rtp 11serl c/t>clro11ic 
eq 11i11mL'l tl nl bn,.gni11 prices nml 
im1CS/igati11g Ifiemy lrne of the 
111ac/1ine co11 be 11 rewarding nr 
r1 mslmting expcric11cc1 rlepe11d­
ing un your p11 rposr. 

II cm1 /Jc tt:u.111rdi11.~ fron1 Ur e 
fo11dp11i11t that 17 /ol mn hi• 

IMnred liy shulying th e dt•si'g11s 
of lhl'se piece of l'q11ip111e111 r11ul 
wllal makes tl1crn WMk. fl con 
nlso /Je ftusfmti11g liecm1esd1e­
mnlic diagrams nre 11s1mlly 1wl 
nv11i/11ble n11d any soflwrm /Jui/I 
i11lo I/ti! system cmmnt rasily /le 
:fecodcd , 

Tl 11/(1,ll 110/ l1c 1111 imposs/11/e 
Ins/\ lo pt!rfom1 somi• si11111lr 
modifim tions ta 11 11nrlirnlar 
uirle11 game, /lul 1/ 101// rc r/ainly 
lie 1.i111e-co11s11111111,11, 111'1/ you 
111a)/ wi11d up b'mg 11 :;l!/f-/1111girl 
elerl l'icn / engineer before yvu 
finish . 

Wi/11 /lie recent drop ilt prices 
of c1111rp11/crs 1111d /1c1mt: i1fr1e11 
gnme , ii mny co I more lo 
nrvdi~j ml 111t:ler 11irl~'fl snmr llum 
lo p1m:/111se om: m:-io, rlc11«11ding 
VII lltt• lype of gnme . , . Steve 

A pple + Heath 

Dear Steve, 
I recently completed a 

H~alh H-89 and want to run 
Apple software on it. ls there 
a commerciall available 6502 
board that will work in my 

H-89? 1f not , is there an easy 

way of modifying the com­

monly .:vailable 6502 boards? 

Ar is Espejo 

Ft. McMurray, 

Alberta, Ca nada 


I am iiol nwnre of n C1J11111icr­
cinl prurluct 111111 will enable Ap­
11/e II pl'ogmms Ju rm1 on your 
Henl11 H-89 co1111wte1: Adding 
n 6502 microprocesso r bonrd lo 

lhL' H-89 'flll!J allow progmm­
111i11,~ ;., 6502 /rwgungc, but I/a• 
1111mwry map Wtll 1/11 not he cor­
r'!'cl far Aµplr: progmms. Tlrt 
/\pple makes exlensiue t1se of ils 
111011itor ROM pmgmms 1111d bif· 
moJJped :.;z1·a11hics. Ymir H- 9 is 
cimfigured ns n lerm i1111I w illr 
dwmcter-mappt•d rntl1er tlia11 
biJ-mnpprd smpliir:s, 50 I/icy 
w1111/d 110/ /le a1111pntible. 

Bt'muse 11111cl1 of the Apph• 
opl!mlio11is St> /wflre controlled, 
ii is ettSJ/ to 1•mmcrt the Apple ta 
r·1111 nlher 1' 'fcssors by pl11&11ins 
/11 card.. Tin• Apµle f1111ctio11s, 
i 11 cffeel , as a /iit-mnpped 
grap/1ics tcrmirral for the pl11g­
i11 cnrd. G11i11.11 lltr o/lter wny is 
11111ch mnrt: di ffirn /I . . .. SI vc 

Power Supply 

Considerations 


ear Steve, 
I am try ing t pul together 

a sy tern based on the 5-100 
bu . I have a commercial 
power upply ~hat puts o ut 
+8 Val25A, 16 Vat 3A, 
and - ·15 Vat 3 A. The power 
upply ha n overvoltage or 

overcurrent protec tion . How 
important are these prote ._ 
l.ive circuit ? Is there a com ­
p.rn that upplies them? 
Can you g iv me a s imple 
design? Thanks. 
Don Carlton 
H anahan , SC 

Ouert-0ltrtgi: muf ui1erwrre11 t 
pruft>cl ion in nuy system 111·e 
fll ways tmrlt•·off lietween t/w 
pnrt• yu11 mwt la pny [ci r pmlcr­
fiau device a11d /Im price you 
will pay if a failure occurs. 

In n11 1111 reg11 /11led supply like 
tile111re yo11 describe, the risk of 

1111 011rroo/1nse si l11111io11 r· low 
i( l/1e input t'Ol lngl' n•111ni11:; 
;( if/Ji11 no111f11nl /olenwcrs. A 
COllll/lercia/ Sll"SC Sll/lpteSSar Oii 

tile input lo 11011r up1ily hould 
ndd s11 fficie11/ protection fmm 
uoltngc i:111xe i11 tlic AC li11r. A 
ltemn;-c11 rre11/ •uppl~/ likt· tlus 
one s!tmild also I~ pmperly f11 sr<rl 
m1 lhe p1i111nry sideof lite si1111•ly 
nnd 011 each DC supply. 

S11rgt 11p11n•ssors are sold by 
1!1!e1'tr/ adwrl i L'I> in BYTE. 

surlt 11$ Adt11111ced Cm11p11 tl.'r 
Product 1111rl Prioriht 0 1e 

E/eclmnics. • 
In n11 S-100 bus y le111, smm• 

pnilec/ io11 1 also offered /ly /111' 

1UMrib11 ted 1lfJ1t11gL' 1rg11/olol's 1111 
mcil i:a rd . 'f/1r lliree-ler111111nl 
rcg11/n/01 11s1111/ly 11serl fol' 111 is 
applic11tio11 !rm.lj' '111i/t-i11 rnnwtl 
li111ilill ~ nnd rnn opemlt• ill!t'I 11 
large i11p11/ -1.1<11t11ge nmge. If vo11 
areco11ce111ed n/101// a IJ'lrlic11/m· 
lionn/, yo 11 coulrl ndrl 1111 tlVt'I-... 

uoltnge sensor un bool'tl ftir cx­
tm proli:ctio11 . These rfririccs 
111011ilar I/re supply l•ollage nnd 
fire fl crowbar so~ (s iliwn­
(()1/Jrolled r~tifier/ (11 lhe 1•vc11t 
rf 1111 oven.'Olra8e situal io11. '11111 
cnii fi11rl 11111wem1/tnge se11sornl 
Radio Simek Sl<rr't.'s , • • tcvc: 

A German 

Commodore 


Dear Steve, 
I would like t buy a Com­

modore 64 with a disk drive. 
exl ummer. ho~ ev r. I wiU 

be returning to Germany 
where electrical and TV tan­
dards are different. l know 
Commodore ell an appro ­
pria te versi~m or th i · com­
pu ter in Germany, bu t l don't 
want to wa it tha t long. 

Is there, ny way I ml1dify 
the computer or get an 
adapter SlJ th, t the American 
version 1 ill run in Germi111y? 
It sho uld be n problem t 
make llO volts out of 220, but 
what about 50 Hz ul of 60? 
And i it possible to d11pt 
the TV ignal? Thank ynu 
very much for your help. 
Bernhard Dick 
Philadelphia, PA 

http:G11i11.11


Are salaries for computer 

professionals going up? 


Find out in our new, free Salary Survey. 
No doubt during 1983, you knew 
that many organlzalions took a 
h rd 1ine on awarding liberal 
salary lncreases. 

Yet, on the other hand, did you 
know that salaries for some com· 
puler prolesslonals soared risht 
on through the uncertain busi­
ness outrook? 

Our 1984 Computer Salary Sur­
vey and Career Planning Guide 
will explain why many computer 
professionals are able to ad­
vance their careers more suc­
cessfuJly than others: 

• 	How some prolesslonals­
performing the same work and 
having a similar amount of ex­
perience-are earning signifi­
cantly more than their peers. 

• 	Why some professionals now 
earn as much as 25% more 
than they did last year. 

• 	What emerging skills are most 
in demand and which positions 
command high salaries now 
and In the future. 

• 	 How size ol fi rm and computer 

1984 Comput« salary survey 
and Career Plarmlft!1 Gulde 

installation greatly affects com­
pensation levels. 

The new Survey is based on 
contacts with more than 44,000 
computer prolesslonats and 
35,000 organizations. Not only 
are salary averages for fifty-eight 
posilions revrewed (Including ten 
new ones which we never before 
covered), but hTgh and low com­
pensation ranges are also 
covered. 
Included are positions In pro­
gramming, software. systems 
design, data base/data communi­
cations, Edp auditing, operations, 
computer sales, marl<ellng, mar­
keUng support and manayement. 

You owe ii to youfself-espe· 
cially II most of your career lies 
ahead-to call or write for your 
free copy today. 

~.<::~ 

The wortd's lorg $l rocrultlng ~rm d votod 
exclLIS/llely lo lh compu\ll'f pro!essfon 
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u 
up, 

Ask BYTE---------------------------­

Manufacturing licences for the popular 
Australian designed Micro Bee computer 
have recently been granted to many com· 
panies throughout the world. 

MYTEK Computing is the largest and 
most respected producer of software for 
the Micro Bee Computer. 

MYTEK Computing invites dealers to 
sample its large and extensive range of 
Micro Bee Software. 

Micro Bee users are also invited to re­
quest to be included on MYTEK Com­
puting's free mailing list. Catalogues are 
air-mailed regularly to all parts of the 
world. 

ii !~M·P~~i:( 

I Kent Street , Bicton, 5l57, Perth , Western Aust!'iltia 


Telephone: (09) 330 7335 


442 l'i!bruory 198i @ BYTE Pu blkatians Jnc Circla 261 on inquiry card. 

2 DATA 0 
3 DATA 1 
4 DATA 2 
5 DATA 3 

DATA'! 
7 DAJJ\ 5 
8 DATA 6 
9 DA111 7 

tO ACK 
16 GROUND 

Tire STROBE and ACK li11es are 
11s11nlly nctive lou , !mt eil/1er or 
bot/1 can be active high, in whic/I 
casean ,-11verter c:irc11il is neces­
S(lry . .. -St vc 

Affordable 

Tape Backup 


Dear Steve, 
W converted our office 

microcompute1· (an Altos 
8000:15) Erom floppy-disk to 
hard-di k storage about nine 
months ago. We have been 

ing floppy d.isks for back­
but thi ha b come 

rather cumber ome. Altos 
markets a s tand-alone tape 
backup unit, but the price i 
3500. 
Does anybody manufac­

lL1re a reliable after-market 
lape backup ystern for $1000 
or less? Thank you . 
C. D. Walker 
Germantown, TN 

Pegns11 11111kes a 25-me.,(fnbyte 
Jnpe back11p systl'lfr {Qr lrarrl 
rJ;sk I/rat i advertised for $695. 
You cn11 contnct the company nl 
PegflSllS, 2200 West Higgh1s 
Rd., Sle. 245, Hoftmm1 Estnles, 
JL 60195, (3 12) 843-1090. 
, .• Steve 

Htgh·Resolutlon 
5· 100 Graphics 

Dear Steve, 
A larg number of uolar 

monitors are available for the 

IBM PC and it clones but 
ew for S-100 lovers, ave 
ome expensive units nor­

mally used for basic CAD/ 
CAM applications. Numer­
ous S-1DO boards are offered 
for composite vide , but I 
have been unable to find a 
uitable 5-100 board that will 

drive an RGB monitor. And 
inasmuch as I want to c n­
figure an 5-100 bu machin 
with an RGB monitor and 
fBM or Keytronic keyboard, 
I have a few questions. 

Firsl, do you know of an 
S-100 RGB board that pro­
vides, say, 680- by 480-pixel 
resolution with 16 fuU-attri ­
hute colors? Second, I have 
considered buying an IBM 
PC color board with the 
proper characteri tics and 
kludging it to the S-100 bus, 
in view of the fact that th y 
both are 8088·b<ised . D you 
think that I would face insur­
mountable pr blems in do­
ing this, or would a careful 
mapping of the lBM system­
board line to lhe 5-100 ltne 
suffice? 
Justin Farnsworth 
Neuilly, France 

Cambridge Deuelopme11t Lnb­
ora la ry (100 Fi/tit Ave., 
Wnltltam , MA 02.154, (617) 
890-,8076) markets a board and 
software that wj// create higlr­
reso/11i io11 gmpliics on n11 S-100 
syslem. An article describ -111g 
/his S1jste1n appeared i11 llre 
November 1982 BYTE. "Caru­
bridg~ Development !.Jib's Higli­
Resol11tio11 Video Grophics Sys­
tem'' by James R. DeKock (pages 
148-160) describes the system i11 

detaiL 
l{ the mther '1igl1 price of I/rat 

sysle111 concems yo11, you 111igilt 
consider the Microangelo bomd 
by Scio11. U fenlttres 512- by 480­
pixel gmpl1ics as well as 4U-li111' 
by 85-clurmcter text . II sells for 
$795 in single quantities. For 
further i11for111ntfa11, write 
Scio11, 12310 Phrecrest Rd ,, 
Reston , VII 22091 , (703) 
476-6100. , . . Steve 

P.S. I don't rccormn~nd kforlges. 

/\ 1111iq11r so/ 11lio11 to /lzis 
/H'r'lblt•m was described in the 
/mwary 1983 Ask BYTE co/imm 
l ''Uuinrerruplib/e Po1ver Sup­
plies Pm/1le111 Solwd," flllge 481). 
The ar11/mr of the sol11tio11 1 

Ric/Jard T. Nic1101/s, 11sed a 
Tri11µ Ute pcrwer inverter mar1u­
f11l'111ml lnJ Trin• Man11/nch1ri11g 
Company lo convert a 12-V bnf­
ten; voltage In 110 II, 60 Hz. 
Usi11 l/iis 111~l/1od, lie wasable 
lo opemle n TRS-80 Model I 
with 110 1n·oble111s. Tire met//od 
nlso e11s11 res 11 ninlerru pfed 
11ower i11cc ii i bnllery 
/lll!Oered • .. . Ste e 

Centronics Standard 

Revisited 


Dear St ve, 
Would you please tell me 

what the specifications for a 
Centronics parallel Interface 
are.? There seem to be an in­

fini te number of devices and 
computers that use it. My 
computer doesn't have one, 
and f would llke to put one 
together. Thank you. 
John G. Lussmyer 
LoweU, MJ 

Tiie Cenlroni s pnmllel i11for... 
face is a de facto stnndard for a 
pamllcl printer port. In if$ 

simplest confi umtion, it crm­
ists of eighJ DA'Dt lines, a 

STROBE line, an ACK <for 
nckriowled e) /me, n11d 
GROUND. Tlr ere ate sevt'1nl 
oilier signals, such as BUSY, 
PAPER EMPTY, and SELECT. 
but lheiJ are 1umnnlly 11ot 
1'l!quired. 

For ~lie p11 rposes of driving 
111a11y of Iii<' })(11'(1//el i11µr1t 
pt/11fers on /lie 11mrkcl, ii is 
11eces anJ only lo wire tire li11cs 
ns indicated fJl!low: 

Pin Signal 

STROBE 



WHY DEC AND INTEL 

CHOSE 1HE MARKWILLIAMS 


C-CO:MPILER. 


DEC and INTEL wanted the best C technology avail­
able, with excelJent code density, supporting the full C 
language and their specific operating environments­
all at a competitive price. 

They found it all at Mark William . 

WHY YOU SHOULD 

CHOOSE 1HE MARK.WILLIAMS 


C-CO:MPILER. 


Our C-compiler upports the d minant 16-bit micro­

computers-68000 PDP-11 Z8000 8086-with a proven 

reliable, high-technology product. We are shipping 

versions of C for a large number of envir nment includ­

ing CP/M and PC DOS. Both er and native compi lers 

are avai lable. 


Call us for the distribut r nearest you . OEM' houJd 

contact us directly about their specific requirements. 


Mark Williams Company, 

1430 We t Wrightwood Chicago, Illinois 60614, 

312/ 472-6659 . 


Mark 
Williams 

• Company 

Circle 387 on lnqul ry card. sm Febnm y 1984 443 



Ask BYTE------------------------------------------------------­
European Modem 


Frequencies 


Dear Steve, 
I have buill your ECM-103 

modem (March 1983 BYTE, 
page 26), and it works fine. 
The only problem is that it 
o perates on1y on U.S. fre­
quencies. Is it po sible to 
change it so that ii can wot\ 
on •u ropean frequencie·? 
Bj;rn Haaland 
Tomter, Norway 

Texas lnslr11111e11fs has a 
modem c/1ip designed to worlcon 
til e European freq11e11cies. The 
chip 1111mber is TM599534, und 
it rn11 be obtained from Thxas ln· 
slnimenls or its distributors. JI 
11ses the some frequency crystal. 
Write fa lite rompa 11y at Texas 
In st rmmmls, Semiconductor 
Gro11p, POB 202U9, Dallas, 
TX 75220 . . .. Steve 

Floppy Disk Use Sans 

Computer 


Dear Steve, 
Is there any way to write a 

Teletype (TTY) signal (110­
bps. 20-mA current loop) or 
an R5-232C s ignal (300 bps) 
to a 51/4-inch floppy disk 
without going through a 
computer? We bave several 
gamma and liciuid sdn lilla­
tion counters that currel'ltly 
output information to Tt'Ys 
with punch-paper lape. [n 

addition , one ga mm a 
counter is a microprocessor­
ba ed system lhat must com· 
munkate with the output 
device. 

Because paper tape is an 
bso!ete medium and a 

paper-tape reader is a lmost 
as expenshie a lhe main­
frame of our new microcom­
puter system, we would 
prefer to use floppy disks to 
transfer information. One 
option would be to interface 
the counters direcUy into the 
compu ter (go on line) . How· 

444 Fl!bruary l 114 ~ BYTE rubJJcallon.s 

ever, we have si such in­
slTUments and wou ld have to 
buy six micros or a mini.com­
puter system wlth a muUi­
user operating sy tern. 

lf we must go through a 
computer to wri te a disk, 
what is the least expensi11e 
computer one could use to 
write in a common disk for· 
mat (Apple DOS 3.3, 
CP!M-80, etc.)? This may 
seem like a trivial question . 
I owever, a simple way to 
write a 51/~ -inch floppy disk 
with ut going through a 
compu ter would hav broad 
application in science and 
industry. 
H. Edward Grotjan Jr. 
Houston, T 

It is not necessmy to i11terface 
your eq 11 ipmen/ t11 m11gh acom­
puler syslem to store data 011 

5'h -i11c/1 floppy disks, altko~gfi 
this certainly can be nccom­
plislred with mos/ 111icrocom­
p11ters rroailablc. 

A system called 1/11: FDS-100 
Mi11ifile cm1be interfaced lo tm 
RS-232C serial port and will 
store data directly lo 51/i-frich 
floppy disks, The FDS-100 is 1111 

inlt!llige11/ nriniffoppy-disk sys­
tem with built-in F10f11et supplies 
and can slore tt/J la 1791\ bytes 
per disk. The address of the 
mmmfacl11rer ofJlte FDS·100 i 
Atck NC Cnrpomtion , 887 Mni11 
Sl.1 POB £1 Mo1uvc, CT06468, 
(203) 268-1839. 

!tiformation 011 the type ofdi6k 
fommt used iii tile FDS-100 
1>/1011/d be amilable from the 
ma1111factr1rr.>r. • , , St.eve 

RS· 232CIRS-422A 

Interface 


Dear Steve, 
I have a used IBM 3101 

video display that includes 
only an RS- 22A interface. 
C uld you plea e direct me 
to a source that shows how 
I can build an RS-422A-to­
RS-232C converter so that I 

O.OlµF
I 

I 

I 

I 


~~ 
I 
I 

RS-422A I - 23ZCI RS 
INTERFACEI NTERFACE I 

I 
I 
I 
I 
I 

i I 
1 

MCl489 I 

Figure 1: A melliod for interfacing behuee11 lite RS422A rwd 

+ 5V 

l fi 

RS-232C slandnrds. 

can use the 3·101 with my OSI 
equ ipment? ralso have some 
IBM boards that output eight 
RS-422A lines that l would 
like to use with my RS-232C 
devices. Any help you can 
provid will be appreciated. 
Keith Brigode 
Holland, OH 

Your problem ofcomm1111icat­
i11g between pieces ofeq11 ipme11l 
llinl contain different interfaces 
is not uncommon because of /he 
numerous co111111r1nlcation stan­
dards in use today. 

The Electronic Industries 
Association (EIA) standard 
RS422A is an upgraded ve1'!lio11 
of the electriml specificalio11s for' 
t11e RS-232C i11terfnce. The main 
difference to note for yo11 r ap­
plication is tfta/ the RS422A 
uses balanced Iransmission 
while Jhe RS-232C uses 1111 ­

lialrmced tm11s111issio11 . 

In · Ask BYTE. Sieve Ciarctil .1nswers questions on ilny ;ueil of 
minocornputinq . The mon represenumvr;> queslfon~ ren."i\•ed 
eilch month will be .inswcred ;md published D o you hc0ve.:, 
nilgging problem? Send your 1nq1111 y to-

Asl< BYTE 
clo Sieve Ci;irn;i 
POB 582 
Gl .~Honbur~' · CT 06033 

Due 10 the high v0rtm1e or rnqurne~ . persori,11 rep r,.~ s cannot 
be given . All l;:tters ;ind pholl:>qr..iplls become tt1e property or 
Steve C1<1rclci ;ind cannot be rl.'twned . Be ;urt· to include "Asf< 
BYTE in the ilddress . 

One metlwd for i11tcrfaci11g 
between the two standal"ds is 
shown in fig11re 1. T11e balanced 
tm11smissio11 011t7mt from the 
RS·422A interface is cortver/ed 
to a ITL signal by 11 Natio11nl 
Scmico11d11ctor 058820 line 
receirer 1111d then converted to an 
RS-232C-compati/lle signal by 
tire MC1488 line driver: ln fire 
rMrse direction, the RS-232C 
sig11als 11re. convertea to 1TL 
levels by an M0489 line driver 
and then co11verted to balanced­
transmissio,1 signals by tlie 
DS8830 differenlial line driue1: 
Proper signol polarity can be otf. 
tai11 rl by reversing leads at tl1c 
RS-422A interface. 

An r:xcdle11t description of t/1 ~ 
differences between tire RS-232C 
and RS-422A interfaces can lie 
fo und i11 the article "Welcome lo 
tile Standards f1111g/e'' (FebmnnJ 
1983 BYTE, puge 146) . 
. . . Steve• 
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Before Johann Seba51lan Bach developed 
a new method of tuning, you had to 
change Instruments practically every !lme 
you wanted to change keys.Very dllflcult. 

Before Avoc.et lnttoduced Its famlly of 
cross-assemblers, developing micro-pro­
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive . 

But with Avoce'l's cross-assemblers, a 
single computer can develop software for 
vlrtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well-Tempered Cross-Assembler 
Developme.nt Tools That Work 

Avocet cross-assemblers are fa.st, reUab e 

and user-proven In over 3-years of actual 

use . Ask NASA, IBM, XEROX or the hun ­

dreds of other organizations that use them. 

Every time you see a new mlc.roprocessor­

based product , then~'s a good chance lt 

was developed with Avocet cross ­

a.ssemblers. 

Avoc:et cro.ss-assemblers are easy to use. 

They run on any computer with CP/ M• 

and proc.ess assembly language for the 

most popular microprocessor famil ies. 

51/4" disk formats available at no extra 

cost Include Osborne, Xerox, H·P, lBM 

PC, Kaypro, North Star, Zenith, 

Televideo, Otrona, DEC. 


Tum Your Computer Into A 
Complete Development System 
Of course, the[e's more . Avocet has the 
tools you need from start to finish to enter. 
assemble and test your software <!Ind finl!llly 
cast it in EPROM: 

Text EdltorVEDIT ··full·screen text edi­
tor by CompuV1ew. Makes source code 
entry a snap. Full-screen text edlllng , plus 
TECO-like macro facility for repetitive 
!asks. Pre-configured for over 40 terminals 
and personaJ computers as well as in user ­
configurable form . 

CP / M-80 version ... .. .. .... ... .. . ... $150 
CP / M-86 or MOOS version .... ... $195 
(when ordered with any Avocet product) 

EPROM Progr•mmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­
sonality modules. Sell-contained powe.r 
supply ... accepts ASCII commands and 
data from any compu.ter through RS 232 
serial Interface . Cross-assembler hex ob ­
jecl files can be down -loaded directly . 
Commands include verify and read , as 
well as parti1;1I programming. 
PROM types supported : 2508, 2758, 
2516, 2716, 2532. 2732, 27.32A, 
27C32 , MCM8766, 2564, 2764 , 27C64, 
27128, 8748. 8741. 8749. 8742, 8751 . 
8755. plus Seeq and Xicor EEPROMS. 

Avocet Target CP/ M-80 
Cross-assembler Microprocessor Version 

Z-80•XASMZ80 
•XASM85 8085 

XASM05 6805 
XASM09 6809 
XASM18 1802 

8048/ 8041XASM48 
XASM51 8051 
XASM65 6502 

6800/ 01 XASM68 
ZSXASMZ8 

XASMF8 FS/3870 
XASM400 COP400 

$500.00 XASM75 NEC 7500 
Coming soon: XASM68K. .. 68000 

•CP/ M-86 
IBM PC . MSDOS' • 


Versions• 


$250.00 
each 

$200.00 
each 

$300.00 
each 

(Upgrade klts will be available for new 
PROM 1.ypes as they are Introduced .) 

Programmer . . . .. . ..... . . . . . $389 
Options include: 
• Software Driver Package ­
• enhanced features, no installation 
• required. 
• CP/ M·80 Version . _ . .......$ 75 

• IBM PC Version . . . . . . . . . . . $ 95 

RS 232 Cable . . .. _ . . . . .. . , .$ 30 
8748 family socket adaptor " . . $ 98 
8751 family socket adaptor ... $174 

• 8755 famlly socket adaptor .•. $135 

• G7228 Programmer by GTek ·· baud 
• to 2400 ... superfast, adaptive program­
• ming algorithms ... programs 2764 in one 
• minute. 
• Programmer . . . . . . . . . . ... , . $499 

• Ask us about Gangand PAL programmers. 
• HEXTRAN Universal HEX File Con­
• verter -· Converts lo and rrom Intel, 
• Motorola, MOS Technology, Mostek, 
•RCA, Fai rc hild, TektroniK, Texas 
• Instruments and Binary formals. 

• Converter, each version .. . . $250 

Call Us 
If you're thinking about development sys­
tems, call us for some straight talk. If we 
don't have what you need , we'll help you 
find out who does. If you like., we'll even 
ialk about Bach. 

CALL TOLL Ff{.EE 1-800-448-8500 
(In 1he U.S. except Alaska and Hawaii) 

VISA ond MaJlorcatd o~tod All popu!M doc IDnn• •• now 
•••liable ·· pl~uup«il11 . PNC do no1 1ncl~.Juh1pplng_and 
h<>nd~ng .. all for ••act q"otu, OEM INQUIRIES f.NVITW. 

"Tnid«m&rl. ol Otgl!ol R...aich '' Trackmu~ ol Mktcsall 

AVOCET y­

SYSTEM§ .NC: 

DEPT. 284·8 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 

BYIB ~lmmy 19114 445Clrcie 32 on inquiry ca,d. 
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Software Received 


Apple 

Algebra Arcade1 an arcade­
ty pe educational game. 
Design graphs to outwit the 
Graph Gobbler and Alge­
broids and simultaneously 
learn basic and advanced 
algebra . Choose your own 
level of play wilh equation 
ranging from straight lines to 
quadratic formulas. For 11, II 
Plus, and IJe; floppy disk, 
$49.95. Wadsworth Electronic 
Publishing Co., 8 Davis Dr., 
Belmonl, CA 94002. 

Argos, an arcade-type game. 
To sa e Earth, you must 
de ·troy Argonians both in 
space and on land. Fight off 
waves of their missiles, 
spaceships, and parachutists. 
Requires a jo ·tick. ror Il and 
IT Plus; floppy disk, $34.95. 
Datamost Inc. , 8943 Full­
bright Ave., Chatsworth, CA 
91311-2750. 

Amphel's Simple Tenant 
Billin.g System, a tenant­
billing procedure. Up to 500 
accounts ca11 be handled 
enabling rental-property 
owners and managers to 
keep l:rac.k of rents, past-due 
payments, late charges, util­
ity fees, and miscellaneous 
charges. For II and Tie; flop­
py disk, $99.95. Amphel m­
dustries lnc., Suite 353, 2888 
Bluff St. , Boulder, CO 80301. 

BaB in the Belfry, a strategic 
extermination game. Your job 
is to catch and dispose of bats 
that have infested an old 
schoolhouse before they 
reach its belfry. Avoid the 
fuzzballs and trapdoors that 
slow you down. if your score 
is high enough, you can 
become a Bat Master, For II, 
lJ Plu , and ne; floppy disk, 
$29.95. Phoenix Software 
Inc., 64 lake Zurich Dr., Lake 
Zurkh, IL 60047. 

The fu:change, a stock-mar­
ket gacne with hlgh·resolu­
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tion graphics. Buy and sell 
stocks to make as much 
money as ou can. Business 
lips from the computer's 
new service help you ana­
lyze market trend . Be pre­
pared for capital-gains tax, 
splits, rises and declines in 
stocks. For TI, Il Plu ., nd Tie; 
floppy disk, $59.95. Kekon1 
Management Ltd., 30 South­
ampton Dr. SW, Calgar , 
Alber~ TIW CTT5, Can<1de . 

Enchanter, an interadive­
prose fantasy gam , Learn 
the wisdom of the medieval 
guild from cartographer , 
orators, scriveners, physi­
cians, and fletchers . These 
magical powers enable you to 
destroy !:he evil warlock, 
restore peace to the king­
dom, and become an en­
chanter, For the TT; floppy 
disk, $49.95. 1nfocom Inc. , 55 
Wheeler St., Cambridge, MA 
02138. 

Gnosis Vll, a role-playing, 
educational adventure game. 
Mental horiwns expand as 
you try to discover seven 
secret names in a mythi al 
land called Gnosis. You must 
perform hie:rarchica.I, secular 
tasks that enhance cultural 
vaJues. No two scenarios are 
the same. For ll Plus and lle; 
floppy disk, $19.95. Magnetic 
Harvest, POB 255, Hopkin , 
SC 29061. 

Hypertyper, an educational 
typing program. Learn or im­
prove typing skills at a pace 
and level that you select. 
Words per mlnute nd accu­
racy percentage are dispJayed 
when you complete each ex­
ercise. For the Il; £Ioppy disk, 
$29.95. Summit Software 
Corp., Suite 2, 880 Second 
St ., Santa Rosa, CA 95404. 

Masquerade, a high-resolu· 
tion graphics adventure 
g<mie. You are a detective try­
ing to break a tough case. All 
but one clue is a dead end.. 

Use your e pertis to de i­
pher this game of l.ogic. For LI , 
n Plu , and lle; fl ppy disk, 
$34.95. Pho nix Software Inc. 
(see address above) . 

Matrix II, a machine-lan­
guage matrix p11ckage that 
speeds up Applesoft. Solve 
mathematical problems in 
scientific:, engineering, ta­
tistical, and computer·graph­
ics applications efficiently, A 
36-page tutorial a.ssists begin­
ning and advanced users in 
matrix manipulations. For 1J 
Plus and !Te; floppy disk, 
$19.95. LRS Systems, 810 
North Seventh, St. Charles, 
MO 63301. 

The Money Manager: A Per­
sonal Finance Simulation. 
Teachers of high chool 
personal-finance and con­
sumer-education classes can 
use this program that simu­
lates budgeting, banking, use 
of credit, insurance planning, 
consumer purcha es, and in­
come tax preparation . Thls 
teacher's guide includes a 
student workbook. For rt , 11 
Plus, and ne; floppy disks, 
$74.95. Slerlihg Swift Publish­
ing Co., 7901 South IH-35, 
Austin, TX 78744. 

Pel'Sonal Tax Planner 1983/84, 
a personal federal income tax 

pl~nning program . Reduce 
your tax based on in.formed 
decisions about second job , 
investments, and the advan­
tages or disadvantages of 
long- or short-term capital 
gains and lo se . For the Ile; 
floppy disk, $99. AatdvaTkl 
McGraw-Hill, 1020 North 
Br adway. Milwaukee, WI 
53202. 

Plato's Cave, an educational 
program that compares 
evidence with inference. 
Players must confront the 
problem of trying to under­
stand reali ty by seeking and 
analyzing information . This 
program requires active data 

probing within Umited infor­
mation-gathermg abl\\nei;, , 
For the 11 Plus; fl ppy disk, 
$49.95. Krell Sof~ware C rp., 
1320 Stony Brook Rd ., Stony 
Brook, N'I" 11790, 

Portfolio Minder, a stock and 
bond portfolio-tracking pro­
gram for hrokers and hou e­
hold uses. Up to 50 portfoJios 
with 200 transactions p er ac­
count can b manipulat d 
u ing cross-referencing and 
an editor. Printouts include 
l'ealized and unrealized gains 
and losses, portfolio income, 
tatus, and other tran ac­

tion . For lI Plus and lle; 
floppy disk, $125. Softce]l, 13 
Webster Ave ., Hanover, NH 
03755. 

Round About, an arcade­
type game. As the captain of 
the starship Ro111ulalm11/, you 
must shoot down aLien in­
vaders to make outer space 
as safe as possible . The 
enemy travels in large packs 
11nd can assume varil us 
threatening shapes. Fat tbe l[ 
Plu ; floppy disk, $29.95. 
Datamost Inc. ( ee addre s 
above). 

Short Cuts, an appUcations­
writing program . Add extra 
com mands to Applesoft 
BASIC programming to sort 
data such as strings, real 
numbers, or integer arrays. 
Other features include error 
checking during input, print 
formatting, help screen , and 
user-defined error mes ages. 
For the II, II Plu , LTe, and 10; 
floppy disk, $39,95. Penguin 
So(tware, 830 Fourth Ave. , 
POB 311, Geneva, ll 60134. 

Spare Change, a humorous 
atcade-type game in which 
you are the owner of a bus 
arcade. Unfortunately, our 
two best cu tomer are trying 
to pilfer enough tokens lo 
retire. Try to distract them by 
playing their favorite tunes, 
ringing pay phones, and 
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CDMPUS 
PRKU MO ...V...ILAarLITV SUBJECT TO C1"ANGE WITHOUT NOTICE' 
AU RflUftNED !l<Ellt;""'NDIH: l"Ull.Jf(T TO A 20 % RUTOClllNli ~H. 

1\00 10 FOR ET fERMS 
PRICES GOOD IN U.S. ONLV, 
PRICES RE:Fl.£CTED IN THIS 

.5£CTION ARE LOWE:.R TH.-.N FRANCHISE STORES. 

WE TEST EVERY COMPUTER SYSTEM BEFORE WE SHIP IT! 

SPECIAL OF 
THE MONTH! 

TAVA PC 
D sr.. Top IBM PC Cornpa Ible Computer. 128K 
RAM TV'JO 320K8 Ol~k Dnvc.-s. Floppy D1!kCon· 
rroner. Video Adapter and Morntor. One Parallel 
Port Two Sen I Ports Sysu~m runs DOS I I. 2 0. 

and CPIM86 ' $1995 
• t'itt Suggested Use S239S.OO 

Low Price H1g11 Quality TAVA Personal Com­
puter Uses The lndusrty Standard Operatjng 
Systems CP/M86. MS DOS. UCSD p-system . 
One year warramy on all pans. Runs most or 
rl1e Sofiware ror IBM PC. eg Lotus 1·2-3. ' 
dBaselt. \M:Jrds Sra~ Multlplan?' PFS.., and 
Thousands more 

IBM PC 

--­ ----­- - --­-- ---­ --­
=~=~=; 
PERSONAL 

COMPUTER 

SpecIal 
of the 
Month! 

MK. TWO J20f<B Disk Drives. Floppy Dis!< 
ConcroHer. Vldl:'o C.ird and High Re5 
Monitor S2599.00 

HARD DISK SYSTEM FOR IBM PC 
256K JBM PC 360KB Disk Dnvl:'. FDC. 
IOMB Ham DI k W/ConuoHer. Cab1ner Con­

uorier & Sol1ware. Video Card and Monitor 
S3999.00 

Hard Disk Sub·Sy1tem for IBM PC By 
TAVA CORP ... . . • ....... SlZ75.00 

LOTUS 1-Z-3 SOFTWAR,E H99 

Fl.OPPY DISK DRIVES For IBM PC 

ADD-ON DRIVE FOR PC .Jr. • • CALL 

TANDON 
TM-100·2 DSIDD CALL 

Sl.IMLjNE JIOKB S229.00 

SHARP PORTABLE 
A Porrable IBM PC Compatible Ughr ~ight 
Computer With 128K CPU, L1qu1d Crystal 
Display 8 11nesx80. KeyboMd. l28K Bubble 

$1995.00 
WILM SuHL·ln 80 Column Thermal Printer 

S2395.00 

INTRODUCING APPRICOT 
A handsome Computer <ind almost tot<illy 
compauble with IBM PC. rnciudes 256K 
Memory, Two Disk Drives and Monrtor A 
Complete System w11h suso worm or 
Software s2999.00 

.AST RESEARCH 
JO Plus-ParalJel & Serial Port, Oocl( 
Calendar W/Bac back-up. Superdnve. 
SUpellpOOI $ 199.00 
Combo Plus-256K. Parallel &Senal Port. Clock 
C<ilendat W/BiH back-up. Superdrlve 
Superspool S450.00 
Mega Plus-512K. Parane1 & Serial Port Clock 
Calendar W/B<Jt back-up S999.00 
OUADRAM 
Quad Board - 2561<, ParaUel Port, Serial 
110 Clock Calendar with baitery backup 

$450.00 
S12K Ram w'ch SenaJ '10 5799.00 

CONOGRAPHIC 
Coror C,ard S995.00 

HERCULES GRAPHICS CARD 
Thts card g111es you 720xJSO 
graphics S499.00 
BIG BLUE $479.00 

MAYNARD SANDSTAR SERIES 
Multlfunctlon Card S95.00 
loppy Disk Controller S2ZS.OO 

Memory C.ird S189.00 
HAVES MICROCOMPUTER 
PRODUCTS 
Mkromodem 300 l"laud U99.95 
Sm.:irtmodem 1200 baud SS29.95 

PRINTERS 

OKIDATA 
82A 
83A 
8'1AP parafret 
84AS serial 
92A 
93A 

S4Z9.00 
S699.00 
S999.00 

S1099.00 
S525.00 
S899.00 

Dalsywrlter Dalsywheel 
Printer St175.00 

====·""­
NEC ~ 
SPINWRITER NEC - . 

7710·1 
7715-1 
7730·1 
7720·1 
7725-1 

MONITORS 
AMDEK 

S2095 3510 
S2295 35 15 
S2095 3530 
S269S 3550 
$2695 PC8023A 

51495 
. S149S 

S1695 
St995 
s 595 

300A S199.00 I Sl49.00 
JOOG St69.00 II S699.00 
3JOA .. S199.00 Ill $399.00 
IV .S1199.00 

PRINCETON GRAPHICS SYSTEMS 
High Res. Color S499 

APPLE lie apple! .. 
Computer System Conuoller. Two Disk Drives, 
Monitor . . . • . _ Sf699 

ROMAR II Apple compaclbte Computer 
WfZ-C.;ird ComroUer Two 01sk Dnves and a 
Monrtor ror S1195.00 

BROTHER, TAVA, NEC, TANDON, 
SHUGART, AND OTHER MFGR. PRO­
DUCTS AVAILABLEU 

CaMPUSHACK 
HIGH TECHNOLOGY • LOW PRICES 

CJ'.LL FOR ;JORE 
lQCJ\HON 

THE UNIQUE FRANCHISING 
CONCEPT WITH THE 
FOLLOWING FEATURES: 

PRIVATE LABEL PRODUCTS 
WITH NO ROYALTIES, 
DISCOUNT PRICES, FULL 
SERVICE & SUPPORT, 
COURTESY AND MORE. 

Circle 69 on Inquiry card. 
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The best career m 

It's free. It's confidential. 
Today' technkal car er market changes fast . 

But now there's a way to keep up with i t. This 
new key to career opportunity i ·your p rsonal 
computer. And the cost is noth ing but a phon call. 

Ju t call CLEO. That rands fo r Comput r Listing 
448 ~brullry 1984 ® BYTE Public•tions In<. 

of Employment Opportunities. 
CLEO r sponds to your commands. You specify 

what Job categories, ompanies, or g ographic lo a­
ti ns int r st you. CLEO calls up the appropriat ads 
right on y ur scr en . At every tep1 you' e guid d by 

plicit on line instructions. 
Dai ly updat keep CLEO job listing current. 

popping popcorn . You'.re 
often treated to slapstick car­
toons. For 11, II Plus, and Ile; 
floppy disk, $34.95. Broder­
bund Software Inc., 1938 
Fourth St., San Rafael, CA 
94901. 

Spell Perfect, a spelling-cor­
rection program that detects 
misspelled words. Reduce 
proofreading to a one-step 
process with easy prompts, a 
word count, a dictionary you 
create, and djsplays of words 
that are spelled similarly. For 
ll, ll Plus, and Ile; floppy 
disk, $89.95. LfK Enterprises 
lnc., 7852 Big Bend Blvd., St. 
Louis, MO 63ll9. 

Unit Professional, a library 
unit to be used with pro­
gramming in PascaJ . You can 
solve some of the simpler 
problems of formatting and 
error checking on input and 
output before you code it. 
Screens and their fields are 

user-defined . For Il Plus and 
Ile; floppy disk, $39. D & 1. 
Professional Micro-comput­
ing, 1201 Lincoln Ave., New 
Castle, IN 47362. 

Wizardry-Legacy of Llylga­
myn, a three-dimensional 
fantasy and adventure game. 
This is the third scenario in 
the Wizardry series in which 
you are one of the descen­
dants of the heroes of the 
Knight of Diamonds. As 
·uch, you are to seek the 
dragon L'kbreth and regain 
the mystical orb to balance 
nature's upheavals. For ll1 II 
Plus, Ile, and ill; floppy disk, 
$39.95. Sir:fech Software lnc.1 

6 Main St., Ogdensburg, NY 
13669. 

Wordworx, two educational 
word games for all ages. 
Myspellery is a vocabu lary 
builder in which you decode 
mystery words using as few 
dues as you can . Sentence 

Maker challenges your abil­
ity to invent grammatically 
correct sentences given a 
string of five letters. You can 
add your own myspelleries to 
challenge other players. furn 
Plus and He; floppy disk, 
$34.95. Reston Publishing 
Co., 11480 Sunset Hills Rd., 
Reston, VA 22090. 

Atari 

Capture The Flag. a two­
player game for all ages. ln a 
split-screen display, the in­
vader must exit the three-di­
m n ionaJ labyrinth through 
one of two doors to reach the 
flag. 11 the defender touches 
you it will prev nt you from 
capturing the flag. Adjusted 
tempo in music reflects ac­
tion. For 800/1200; floppy 
disk, $39. 95. Sirius Software 

Inc., 10064 ~ockingham Dr., 
Sacramento, CA 95827. 

Moviema.ke.r, an interactive 
sequential-animation pack­
age in which you are a movie 
director. You devise the ac­
tion, set the scene, and create 
actors, and the program plays 
back the completed com­
puter-generated movie. For 
80011200; floppy disk, $60. 
Reston Publishing Co., 11480 
Sunset Hills Rd., Reston, VA 
220lJO. 

Nightraiders, a space-war 
game. You have joined the 
Nightraiders corps to rescue 
Earth from tyranny, Destroy 
the enemy's military strength 
and cross the battlefield to 
attack the base. As you fly 
over e nemy territory you en­
counter targets such as a 
tank, bridge, radar tower, 
missile, train cars, and more. 
For 80011200; floppy disk, 
$29.95. Datamost Inc., 8943 



Fullbright Ave., Chatsworth, 
CA 91311-2750. 

Popeye, an arcade-type 
game, As Popeye, you must 
catch all of Olive's hea rts, 
notes, and cries for help 
before they hit the water and 
sink. Eat spinach for strength 
bu t beware of Brutus, the Sea 
Hag, and vultures. Levels of 
difficulty increase. For 4001 
80011200; cartridge, $40. 
Parker Brothers, 50 Dunham 
Rd., Beverly, MA 01915. 

The Return of Heracles, a 
Greek mythology adventure 
game. When you become a 
Greek hero or heroine, Zeus 
will assign 12 tasks but will 
not offer any clues as to how 
to do them. The Oracle of 
Delphi has the advice you 
seek, but it's not free. For 
800/UOO; floppy disk, $32.95. 
Quality Software, Suite 105, 
6660 Reseda Blvd ., Re eda, 
CA 91335. 

CP/M 

Co-Sort, a ort-and-merge 
u tility program. With th is 
program you can sort small 
data sets uslng a fa t algo­
rithm without transferring 
files. It allows for fixed- or 
variable-length records, aU 
data types, and provides 
many keys in any direction . 
Floppy disk, $200. Informa­
tion Resources, Box W, Man­
hasset, NY 11030. 

List-master, an information­
management utility program 
for CPIM 2.2-based systems. 
You can keep t:rack of lists in­
cluding 30,000 data item , 
each with 252 characters. It 
includes a full-screen editor 
for data entry, sort and 
criter ia-se lect proc dures, 
and integrates with BASIC 
programs . Floppy disk , 
$149.95. PaJace Software, RD 
#1, Box 331, Moundsville, 
WV 26041. 

Magikey, a keyboard-en­
hancement program for ver­
sion 2.2-based systems. This 
program le ts you de.fine and 
assign a string of characters 
to any key. Features include 
bu il t- in batch-processing 
capabilities, console and 
printer 1/0 redirection, and 
extensive string-editing op­
tio ns. Floppy disk, $100. Pro 
Microsyst ms, 16609 Sage­
wood La ne, Poway, CA 
92064-. 

Plotpro, a set of three Micro­
soft BASIC programs that 
make cientific application 
l,'Taphs on any 80- or 132-col­
umn printer. Protemp creates 
templates f the physical ap­
pearance of any graph . Pro­
quick controls plotting and 
printing of infinite-length 
graphs. Plotpro creates Linear 
and logarithmic plots and 
can p lot multiple fu nctions 
on the same graph. Floppy 
disk, $49. 95. BV Engineering, 

POB 3351, Riverside, CA 
92519. 

Commodore 

Music Tutor, a set of six pro­
grams that teach beginning 
music stu d nts the basic 
elements of mu ic. Programs 
include bass- and treble-def 
notes, rhythms, symbols, 
music terms, and a review 
game, For the 64; cassette, 
$30. MKI Software, 15295 
Oceana, Allen Park, Ml 
48101. 

Portfolio M anager, a stock­
market analysis program to 
assist in personal invest­
ments and financial manage­
ment . rues Jet you create and 
update as many as 70 stocks 
based on current market 
quotes. You can thus spot 

Of your personal computer. 
300 BAUD, fu ll duplex, standard ASCII code. 
Access assi tan e: (213) 618-1525 

Recruitment adv rtisers~ 
call (213) 618·0200 collectC LE. 
to ind out how you can 

Computeru1111ng..,1E,,.,ioyment 0pixwtunl1in place your ad on Cl 0 . 
An le tronic publishing activity of h Copl y Pres', Inc. 

February 1984 © BYTE PubUCAtions ll'\C. 449 

You can v n apply for po itions r ight fr m your 
own term inal. For a detailed jobs ar h, or just an 
id a of what's available, CLEO is waiting for your 
call today. With today's opportunities. 

CLEO access: (415) 482-1550 (408) 294-2000 
(213) 618-8800 (714) 476-8800 (619) 224-8800 

C 'role 55 on inquiry card. 
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lTends for buying and selling. 
For 64 and VlC-20; floppy 
disk and cassette, $29.95. 
Basic Byte lnc., POB 924, 
Southfield, Ml 48037-0924. 

Spectrum-64, a fast Fourier 
transform-analysis program 
for use in colleg jumor to 
graduate-level calculus 
classes. This program find 
the frequency spectrum or 
inver e for waveform or data 
analysis when you enter a 
signal or data sample. Ap­
plication include signal­
spectral content, filter design 
and re pons , antenna-.radia­
tion patterns, convolution in­
tegrals, and a variety of other 
technka1 uses. For the 64: 
floppy disk and cassette, 
$79.95; $59.95 with proof of 
student or teacher statu . 
Red~Shift Software, POB 
45488, Seattle, WA 98145­
0488. 

Zeppelin Rescue, an arcade­
t pe game. Your mission as 
the pilot of a blimp is to 
rescue hundreds of people 
stranded in a hazardous en­
vi:ron me nt while keeping 
watch on your gas gauge and 
avoiding obstacles. Choose 
fr m five cityscapes and four 
levels of difficulty. Requires a 
joystick. For the ~; floppy 
disk, $24.95. Computer Soft­
ware Associates lnc. , The 
Silk Mill, 44 Oak St., Newlon 
Upper FaUs, MA 02164. 

Heath/Zenith 

Disarm.Com, an artificiaJ-in­
telligence p uzzle program . 
Usmg extensive graphics; a 
robot that learns additional 
command words through 
analysis is told how to c!Jsann 
a bomb by remote contTol. 
For the H/Z.89; floppy disk, 
$35. Friendliware, POB 21206, 
Lansing, Ml 48909. 

Slabs.Com, a gTaphk adap­
tation of Tower of Hanoi. Try 
to rearrange l:he slabs in a 
minimum number of moves. 

450 f:ebruca:y l.9114. C !IYTE l.'u l:oUc:atio ns Im!, 

For the H IZ-89; floppy disk, 
$15. Friendliware (see ad­
dress above). 

FLJ Soft, a graphics .md 
printing program that help 
you modify Zenith's interac­
tive business· graphics pack­
age to p.rovide printing of 
graphs and pie charts. lt' 
written in assembly language 
with a source code for u ·. 
t-0mized modification . For the 
H/Z-100; floppy disk, $19.95. 
FLJ Software Co., POB 3293, 
Hialeah, FL 33013. 

IBM 
Personal Computer 

Acme Linear Optimization , 
a mathematical-formulation 
program tha~ al locates 
limited amounts of resource 
to different projects to mini­
mize costs and maximize 
profi t . Only a basic knowl­
edge of algebra is needed to 
operate for planning in busi­
ness, marketing, engineer­
ing, and the environment. 
Ploppy disk, $150. Acme 
Computer Co., 532 Northeast 
83rd St. , Seattle, WA 98115. 

Enchanter, an in teractive­
prose fantasy game (see de­
scription under Apple). Flop­
py disk, $49. 95. lnfocom ln.c.4 

55 Wheeler St ., Cambridge, 
MA 02138. 

The Exterminator, <1 BASIC 
programming tool. This pro­
gram uses labels instead of 
line numbers and lets you 
write a type of control state­
ment. You can wdte pro­
grams in several different 
files and combine them in 
any otderyou select. Floppy 
disk, $49. Micromedia, POB 
33071, Northglenn, CO 
80233. 

dB /RA, a dBASE Il utility 
packa e. This array program 
permits the creation of a 
group of related data with a 
similar format1 provides tor­
age of over 65,000 memory 

variables, and allows access 
to data from up to 12 files 
simultaneously. Floppy disk, 
$200. Gryphon Microprod­
ucts, POB 6543, Silver 
Spring, MD 20906. 

Harvard Project Manager, a 
project-planning and man­
agement program. This pro­
gram aids in analysis, plan­
ning, and schedu ling proj­
ects by determining which 
par of the project are critical 
to the total project lime. It 
also helps to efficiently 
schedule tasks at minimum 
cost while still meeting d ead­
lines. Floppy di k, $395. Har­
vard Software Inc ., Software 
Park, Hantatd, MA 01451. 

Investment Tax Analyst, a 
use:r-frie.ndly series of Visi­
calc templates for accoun­
tants, tockbrokers, financial 
planners, and individual in­
vestors to ana1yze the tax im­
plications of d ifferent invest­
ment slrategies. This pro­
gram can determine the total 
tax cost and effects of invest­
ments up to s· years, both 
before and after investments 
have been made. Floppy 
disk, $150. Joh n Wiley & 
Sons1 605 Third Ave., New 
York, NY 10158. 

least Squares Curve Fitter 
(I.SF), a curve-fitting method 
package. This program is 
used to derive a relationship 
between sets of variables by 
collecting, storing, and re­
trieving large amounts f 
data for applications that in­
clude such fields as politics, 
mathematic.s, engineering1 

and finance. Th three types 
of curves generated are 
linea,r, quadratic, and cubic. 
Floppy disk, $39.95. Prentice­
HaU lnc.1 Rt. 9'iN, Englewood 
Cliffs, NJ 07632. 

PC Lire, a game centeJ'ed on 
a simulation of a cell's Life­
cycie. Create a world with a 
life pattern for all single-cell 
being to follow on the grid 
of your screen. CeUs produce 

olorful kaleidoscopic-type 
pa.ttems as they gr w and 
die. F1oppy disk, $24.95. PC­
Ware, Department BMSl, 
POB 3174, GaithersbUl'g, MD 
20878. 

Plan fi n, an accou nting pro­
gram designed to forecast 
budget, and figure di ­
counted cash-flow for your 
b usine needs. It is menu 
driven and allows you to 
change values in areas uch 
as production and sales, pdc­
ing, financing , inflation, 
foreign-exchange move­
ments, and more. Floppy 
disk, $195. Bu ine Software 
Pty. Ltd., 10 Help SL, Chat · 
wood, New South Wale 
2067, Australia . 

Plotpro1 a et of three Micro­
soft BASIC programs (see de· 
scription under CP/M). Flop­
py disk, $49.95. BY Engineer­
ing, POB 3351, Riverside, CA 
92519. 

Professional Tai( Plan, a ta~­
planning program for uch 
professionals as accountants, 
attorneys, trust officers, nd 
insurance agents. Thj pro­
gram Jets you index tax years 
for 1985 and after. It offers 
ten-year averaging, capital­
gain deduction1 self-employ­
ment tax, taxable unemploy­
ment compen ation, medical 
expenses, credit limitations, 
and other features. Floppy 
di ks, $350. Aatdvark/ 
Mc:Graw-Hill, 1020 North 
Broadway1 Milwaukee, Wl 
53202. 

Profin, a financial-analysis 
program. You can financially 
evaluate your inve tments in­
d ud.ing irreversible capltal­
gain project . This me:nu­
driven program lets you ask. 
"What if.. .'' questions. You 
an produce bnsi ness­

oriented forecasts, budgets, 
di counted cash flows, and 
returns on investments. Flop­
py disk, $295. Business Soft­
wue Pty. Ltd . (see addres 
above). 

http:Slabs.Com
http:Disarm.Com


Just think of it: everything you want in a 
letter-quality printer ... anywhere you want it. 
Only $599. 

Transtar 

P.O. Box C-96975, Bellevue, Washington 98009 

Circle 362 on Inquiry card. 
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Mr. Quartermaster, a menu­
driven inventory-control sys­
tem for businesses and in­
stituti ns. This program lets 
you print reports for inven­
tory, reordering, and usage 
listings. You can update stock 
and inventory items plus 
maintain comprehen ive file 
with add, change, or delete. 
Floppy di k, $120. RJL Sys­
tems1106 New Haven Ave., 
Milford, CT 06460. 

1983 Tax Preparer, a program 
for professional, computer­
automated preparation and 
filing of 1983 tax returns. U 
also keeps individual tax 
records throughout the year. 
Features include preprinted 
1040 forms, instant acce ·s, a 
disk library, client-billing let­
ter for professionals, and 
foolproof error recovery. 
Floppy disk, $250. Howard 
Software Servir:es1 Suite 3101 

8008 Girard Ave., La Jolla, 
CA 92037. 

Real Analyzer, a real estate 
program. You can analyze 
both income a.nd home prop­
erty over 5 years. This pro­
gram wilJ help you d cide 
when it's best t buy1 sell1 

change, or refinance any 
property by projecting cash 
flow and profitability before 
and after taxes. Floppy disk, 
$195. Real-Comp Inc., POB 
1263, Cupertino, CA 95015. 

Rll', a real estate investment 
package. This set of U 
VisicaJc templates helps in 
time-consuming calcu la­
tions. The analysi template 
will perform a detailed 8-year 
analysis on property by com­
parison of investment 11Her­
nativcs. Floppy d isk, $29.95. 
Tom Ciulik, 3011 Bunkerrnn 
Circle, Marietta, GA 300 2. 

Sailing, a s-a!Jing-adventure 
simulation game. You must 
sail your boat through the 
Caribbean Sea in a race 

against time to rescue s1vim­
mers trapped in the Bermuda 
Triangle. Beware of the creep­
ing mis t, gravitational vor­
tices, torms, and other ob· 
tacles. Flopp)• disk, $34.95. 

Accupipe Corp., 222 West 
Lancaster Ave., Paol1, PA 

I 19301. 

Supercalc 3, an electronic 
spreadsheet with integrated 
graphics and data- and text­
managemenl capabilities. It 
is geared toward professional 
managers who need to solve 
fi nan ial and numerica.I anal­
Yes. You can create Line and 
bar graphs and p ie and 

ploded-pie charts. Floppy 
disk, $395. Sorcim Corp., 
2310 Lundy Ave., San Jose, 
CA 95131. 

Triple Brain Trust, a ques­
llon-and-anS\ver game for all 
ages. After a question is cor­
rectly answered, the player 
places an X or an 0 on a tic-

tac-toe grid . Categorles in­
clude word recognition, b.'lsic 
reading, geography, movies, 
and general sports trivia. 
Floppy disk, $39.95. Reston 
Publishing Co. , 11480 Sunsel 
Hill Rd ., Reston , VA 220 0. 

TRS-80 

The BASIC Answer, a text­
processing u lility program. 
BASIC pr grammers can 
construct code in a structured 
mann r. It u e label inst ad 
of line numbers and supports 
variable names of up to 14 
sign ifica nt alphanumeric 
character . For the M del 4; 
floppy di k, $69. LDgical y ­
tern · Inc., 970 orlh 55th 
St. , POB 23956, Milwauke , 
W153223. 

Games for the lt ( ol. 2), 
three arcade-type games. In 
Palestine, you pilot y ur 
fighter to destroy the enemy. 

D YES! I would like to Know more about the Art icle Reprint 

Service. Please send me fu ll de1alls on how 1 can order. 

0 Please Include catalogue of available titles. 


Name ________Tltle ------- ­

ln sllhltlon/Company_____________ _ 


Depattment ______ __________ 


Address,_ ________________ _ 


Chy ______ State _ _____Zlp _ _ _ 

Mall to: University Mlcrotllms International 
Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 

--- - - ·--------- .! 
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An Analog and Digital 1/0 board for your IBM PC'W at just $295!* 

Who does Molinari think he is? 


Ho ho ho. 
Don't laugh. We're not kidding. Data Transla­

tion is practically giving away a new single board 
plug-in that brings complete anaJog and digital VO 
capabilities to your IBM Personal Computer 

Ordered in lots of 500 or more, you can enjoy 
full data acquisition capability for as little as $295. 
And smaller unit orders also qualify for considerable 
savings... one unit is only $495. 

But what would you expect from an iMovator 
like Data Translation? Whether you're working in 
laboratory research or industrial process conb:ol, 
our latest board can give you measurement and con­
trol capabilities at tremendous savings. 

The DT2808 includes 16-channel 10-bit AID, 
2-chaMel 8-bit DIA, 16 lines of digital 1/0, a program­
mable clock and direct memory access capability. 
And all of these functions are suppmted by PCLAB,·• 
our BASIC callable subroutine library nu.ming under 
PC DOS.'" 

A comprehensive user manual with many 
programming examples will get your application up 
and running fast. 

This easy to use, easy to program board is highly reliable, 
and of course, fully backed by Data Translation's service and 
support team. 

The new DT2808. The lowest cost 
data acquisition for your IBM PC. And 
just one .in a long line of software 
compatible analog T/O boards offered 
by the industry leader. 
Data Translation. 

Yes Virginia, there is a Santa 
Claus. He's president of Data 
Translation. 

For more information, 
call one of our elves. 

The DT2808 is the lowest c-0st data acquisition board 
for the .IBM PC. It includes AJD, DIA, digitaJ l/0, clock 
and DMA on a single board for $295 in OEM quantity. 

(617) 481-3700. 
Data Trans lation provide · a full 
family of analog and digital 110 
boards with software support

'500 pcs., $495'. quantity one for the IB 1 PC. 

World Headquarte~: Data Trarislatfon. Inc.. 100 Locke Dr., Marlboro, MA OJ 752 (6J 7) 481 -3700 Tl.x 951 646. 

European Headquarte~: Data Translalion, Lld., 430 Balh Rd., Slough. Berkshire SU 68 8 England (06286) 34 12 Tix 849 862. 

In Canada: (416) 625-1907. 

IBM PC. IBM Personal Computer and PC DOS are registered tradema rks or IBM. PCLA8 Isa trademarK ol Dat<i Tran:olation, Inc 


Circle 105 on inquiry card. 



IT'S SIMPLE. ..... . 

CALL &SAVE MONEY! 


::~: 1-800-841-0860 ~:.: 


DIRECT MARKETING COMPUTERS AND 

EQUIPMENT TO SAVE YOU MONEY! 


SINCE 1978 


• PURE RADIO SHACK EQUIPMENT • 

~~20~

MORE 

DISCOUNT 

* * *CALL FOR PRICES* * * 


ON COMPLETE LINE 


WE SELL IBM 
P.C. COMPATIBLES 

1978 
• 	P10tlEa lN DIRECT lO 


CONSUMEJI SAill OF M1CRO 

COMPUTERS AND ELKT!tONICS 


• NAM£ !IRA.NO l'~UCTS 
• t.A~E INllENTORIES 
•NEXT DAY StilfMENT ON 


MOST PROOUClS 


FREE UPON REQUEST 
• DIKOUNT P~JCE LITT AM> 


INF041MAliON KIT 


• COP1 OF MFA'$ WARRANTY 
• 	PRIC~S- AND PRODUCTS AllE 


SUBJECT 10 CtiANGE 


vm HOU r NOTICf 


454 !"1bni:o.ry 1'18-1 © BYIB Publinlions hi<> Circle 240 on Inquiry card. 

EPSON 
Ol(ID\TA 
lfl/16• SMITH 
/:;;/jJlilJ CORONA 

RB ROBOT 

MicroManagement
Systems,me. 

2803 Tbol'.DJlSville Road Bast 

~iro, Georgia 31728 


(9121 977-7120 


Softw•r• R•c•lv•d-------­

111 Ape Escape, you climb ts-LOOS Help, a screen­
through the jungle lo save oriented utili~y program that 
Alvin Ape. And in Saucers, displays information about 
you help Andorians e>cter­ LOOS. Simply type HELP 
minate eight types of pest's. and a keyword to obtain in­
For Models fl , 12, and 16; formation on DOS or 
floppy disk, $29.95. Mary­ LBASIC commands. For 
land Model 1I Games, 3304 Models f, Ul, and 4: floppy 
Carlton ve., Thmple Hills, d isk, $29. LogicaJ Systems 
MD 20748. lnc. (see address above). 

LS-Help Te><t Source, AS fl 
mable color-organlvideo­
l<aleidophone, a program· 

text files covering LDOS and 
music system. Creale an un­ LBASTC commands. The files 
limited variety of color dis­ may be incorporated into the 
plays that change in time LOOS Help utility or ap­
with the music.- You can pl<1y pended to create your own 
this like a video instrument help files. For Models I, IU, 
or operate it from built-in dis­ e1nd 4; floppy disk, 29. Logl­
plays. For the Color Com­ ca1 Systems Inc. (see add.res 
puter; cassette, $20. New above). 
Salem Research, West Main 
St ., New Salem, MA 01355. LS-Technical Help, Asen 

text files covering assembly­
LS-FED II (File Editor), an language programming~ ith 
all-purpose file and disk LOOS. The four files contain 
editor. This utility program a description of the ZSO mne­
displays a 256-byte sector of monic functions, flag set/ 
a file in both ASOI and hexa­ reset information, and op 
decimal notation . Any byte of cod s. For use with two disk 
a displayed sector can be drives and LOOS Help. For 
modified and you have the Model 4; floppy disk, 
several options for movement $39. l.DgicaJ Systems Inc. (see 
through the secl'ors. For the addre s above). 
Model 4: Doppy disk, $49. 
Logical Systems lnc. (see PJotpro, a set of three Micro ­
address above) . soft BASIC programs (see de­

scription under CPIM) . foF 
LS-FM (File Manager), a util ­ Models I, rrJ , and 4; floppy 
ity program for file manage­ disk, $49.95. BV Engineering. 
ment. lt lets you display, kill, POB 3351 , Rivers1de, CA 
move, remove, and copy 92519. 

files. Wildcard characters can 

be used to purge a disk, and 
 Pro-Cess, a menu-driv n, 
files can be copied to more machine-language pr gr m 
than one disk drive simulta­ that provide maintenance 
neously. For the Model 4: for CMD- or CIM-type load­
tloppy disk, $49. Logical Sys· moduJe files. It aJlows file ap· 
tems Inc . (see address p riding, mapping, sorting, 
bove). packing, offsetting, and par· 

tftioned data-set member ex­
LS-Help Gene.rator, a utility traction. You can reo anize 
program for use with LOOS large, lnefficientJy genemted 
Help that lets you create your load modules. For the Model 
own he lp files for use with 4; floppy disk, $40. Mi osys, 
LDOS. The Help Generator POB 48481 Alexandria, VA 
takes a text file and changes 22303. 

it Into a data file that can be 

accessed with LOOS Help. 
 Smal-LDOS 5.1,3, a di k 
For the Model 4: floppy disk, operating system ba ed on a 
$49. Logical Systems lnc. (set> subset of LOOS. It reatures 
acldress above) . many of the Hlters and utili­

http:1bni:o.ry


Mlcromint. Supporting the variedproiects l/1at appear InSteve Ciarc1a'sThe Micromint monthly article inBYTE Magazine. " Cia~/asCircuit Cellar. " Off~ring a wide 
range ofcomputersand peripherals designed to meet the exacting demands OfCollection the hobbyist as well as worldwide corporateclients . 

As llrlhltrl! In C/111:/a~ Cli'ct)" ~!~ 
sm ill'tllf~~. nnoaf'f & Fe.llMl'f mu 
,_, yoo nttd ID bll~d aSman 'M~ liermlnill l!llul'hl· 
lenl IQ Ill• lypt$aillo!t11$eP DJ SJ.IJ00,00 OI mor~ IS~ 
Brli·M1eSTorturl boilrd , 7~ or ll'lrell!)I ~ 
ll(iala . YldtlO lflOOllar illlll p!1l>tf !u~ 

• Uses bro!lll - N~lSeml N~56A ler!fWI 
l'IOl;ll5SOI 

• 24 line.~ b)l 80 dliracws, 251/i 1e11tllM-'/olko 
Slolt113 

• UjlflEr & IOM!!WO l.J~e (1)'4(~) Qlip/IOcs 
• Selectai>le 0 II lite, piHlly & O.spily op110ns 
• Rwerse ~. nal41111t1As1tv, dDUble h!ight & 

w1dlh . 1111Ck't1Mlell, bl1n1cJno andOI blank dlaiarur 
• ~t~ svnc or COIDl>OSI~ l1Clt!O lllltf)ll1 Sel'I Tesl 

"Ti!rm·Mlit ST Vldl!O Dii~lll'j Tormlnor Bo1nl 
8CC22 Auembltd &Tested . ••.....•.• -•$21!4, 
8C1:2:!Comple11t 11 .•. ,. ......•..•••••. lU, 

MPX-16 MICROCOMPUTER 

IBM PC COMPATIBLE 


Ai lulu111d an th~ wver111 BYTE Magujnf . A.1$0 
ll!lllJted1nCfirti1 i Clrrult Ctlla1Nol/fmbtr. 
Dtcfmbfr1M2 &J•mmy JSIJ 
The COmolJW W1!11 ASPhl ~nal!ly 
-0~ 1liS i11 IBM PC !Oil ihke IMI d lct1!Y boolS 

PC DOS I.I indata!pls 111 ~p;JJ!SIDn boatd5 
!lc5iglled lor Ille UIMPC 

-ll5o " ilS i po""'1ulaosa slflgli! bo rd aJ<IJIJlllOf 
IDt Ill YIM OEM pphta!Jons Ju!l idd senal ter· 
minil, d dff\'t olMI Powet 51/jljll\I O....clly boo!S 
CPM-66 

l!uythl! MF'X·16 In lf1e ta1m lllilt bes! mttls~f 
n<l!dsor tM!dQ<t As• bore bo.mf H 1 wwve SQ!ldl!tl!O 
billlld thal coocalns •II ~Is le!;$ IC$, as~ 
M.o;embled iW1 lllllfi!'d orc11~ bcrud 01 as acornple1e 
-~em 

o Dl~y D001S PC DOS 1.1.ind CP1M·i1G. 
o MOS1 ISMPC $01twall! Wltt!les w.111 ng 
modilH:ill lllfl~ • 

• ll!Mf'C bws CO!fllli!l~ +9 exp;;n111111,slo1i 
• I lt!l~S 15-bllml~ 
• OJ)llO!lalIn~ DB1 tnalh roprDGeSWr 
• ~ ~~ n_n boird111emory 
• IJl) 10 011e lllf!OabY!t Of S)•stem memory 
• ~lo 6-IK lll'tes ot s~em AOMrEPAOM 
• 2RS-232C Sona! a3 P:11~1tt 110 lf(llt5 
• °'51; Clflllln~lu la< ~11· or S-lln'lleS 
• ~tllllll le\/ of ectott:O 1t1wrup1.5 
Ml'X·16 Cln:u Boan! Anel!lblell 

W<fi.l~RAM. • . ., ., .. • .. , .... $1 ,200. 
OEM 100q1Unlll)' prica •• ••• .. . .. •. • • . • 900. 
MPX·1ti Cf1t11ll Boaftf ,.._111bJed 

W/2SliK RAM .. . , .. .. ...... . . . . , . . • l ,4DD. 
MPX-16 Seml·Kll (wave 111ld1rid clrc~H 

boanl Wi'an c:ampooanls) leas JCs ••••• 595. 
ComJl•I• Kl1 ot IC1 wl256JC RAM . •• . . •• • 5!15. 
MPH~ Unpop11llltd (b1t11) PC kl" ,. . . 300. 
Cf'llH6 Opmtln~ S)'llem • ""u1!1 • • llll, 
MPt·\~SW~d! 1111 F'nef Svpp!r.. ...... 3'00. 
MPl·W fechnl~I fl•l•ron.. Mln""J , • , •, 60. 
Ml'X·ll Met.I Erlct.wiro wllll fon ..• , •• , JOO, 
llndo~ TM 1DIH DDllble Sldedlllan1ily 

Drl'lt ............... . .. . . ... .. , . 3tlO. 

IBM PC hybotnl lnllrf;u Ad1pltt •. • •• • 100. 
Sltr;,"1o I ~iltdt ~I ilddiliOIW, an 1/1 

MPt-11 anfeB. 

liMpt~I~-<; lr*rNJllN Bu-. r.i.$n.. j1v; 
Cl'~-SI~•~~ Ill YI R.,.11~ !11< 
71 ts 1lt.1!lrtf\tt\nl1 ~ 

ClrcitJ 242 011 inquiry card. 

i\.l lulllfrd inCi11.rcl1's Clmifr Ca:lli!. 
llYJf lll~gJZin~. July I AUOll.ll 19ft 
The Z8 8llllC ~!Ill Co1ttroll!r ~an up<liled'IVIS!On 
at 11>111 Poflll _r8C:C01 The (lllCO flil.& Ileen reduced 
ano 1~1u1es ;iddf!d ~ en~re computer !!; ~ 11)1 41~ • 
alld 111C111des a 11111' BASIC 1n1e-pratcr, ~P 10 lik ~ 
OI M Mand EPAOM CIWl RS·2J2C slrlM p0r1 v.m 
Sll~cllibli! biKid rales md !WO pmilel paris 8ASIC 
I!! !11>dlll'lft lanQUaGe progralTllJlitO 1s Kcomplt~flo.'d 
5il11PJ bY COOllCcilflll i CR'I !erm1n l'rO!jJilll1 1;,1n 
~ ltall!il~ned ID 2732 ~PflOMs Wllh ~n "llll011al 
EPROM llfUlllimmor lonu!O stm~ppl1gtions Add · 
1100!1 ZB penpl'lml boards lndude m1N11114Y eYJJin· 
!lion . sw1and parallel rill, rul time~' an AID 
Coovetter ~nd M £PROM prcg r.immcr 
• Usas Zllog ZB '!ill!lle cl11p mtroorocossot 
• Data ano illldless bus.es ;r;a•able IOr 124K memory. 
• ~~ 11anery opmtea 
• Cto.s m1:111blm lot wnou• rompul~~ 
BCCTl Asstm led &1l!sted • 

• Tr.i~I~ BASIC orAssembly ~uage allfll!CallOll 
pf'9gra1115 from RAM 10 2716 01 2732 ~PflOM 

• Corne5 wit~ PrO!ilillTlrlW!g & Ul ll~y IOUlli!CS on 
£?ROM 

• Flequlres BCto3 ZB~'°" Boanl tor oper.111on 
BCC07 Asumblrd & TOiied . • • . . . • $145. 

za ANALOG TO DIGITAL 

CONVERTER 


• Ul<IS Anatol) O""lta!l 7581 IC. 6-thilfV!<!I 8-11<1 
• Allds proteas amleot ccp.1bil ty Inttte Z ;y!.lem 
• Ovt;1 1,000 COIMl~IOnl per CIMllCI l)i!I llfCOnd 
• MOI IDll 6 ilAlltJQ ~IQnMs Ill Oltl or1\110 1°" lalllj@li 

BCC13 Aurmbl•d .&1l!S1~d , . _ ..... $140_ 

Z8 SERIAL EXPANSION BOARD 
• Ml!>ldll ll<JNI RS·r.12C lllJll oplD•,,;Qlalbd 20 Mia 

c11nen1IOou5Mil port 10 lhe ZB ~"°' 
• Ru~ ~I 75 to 19.200 b<ud In <I pculoc:ols. 
o Comes wlli1 llshn!I' at sample scrul I 0 IO<l~n $ 

scare Asttmbltll & re11ed s100. 

• Mk! up 10 161( ol adcMlotlaf l®IllOry, Rl\Mor 
EPROM . 10 your 28 System Coo11011er "' iny 

m1Ji11ple. 


• Aa:eplS 2015, 6116 2716, llf 2132 mCll'IOIY !)'PH 
• four t6K card> lllilY be 1~ ied o~ lh~ Zll !irsll!'lll 

0nn111nu Ille loliil memCll)' lo ~K 
8CCtOssembtd I Tesled\1111 RAM ..... $120 . 
BCCT6 Assernbl~dl Tmrd Oli16K RAM . . . 1$5 , 

Wll~ Ill!! n.... Z& Wit~ DI! bniid 4 A)FIJH)'OIJ tiln 

tJJOU•~m lllgh sp~d 00111101 lune11ons in~ tew $1mpkt 

ffl\W flJV1?1 ~ f.o nintaM&. Pl!~ott lor dali 

•eOl1'Cllll!I , prOQesHA11>1folM!d l"Qll~~lrol 
•i'fllca~ns 


UCC20 UIF FORm MICnlJllOCM~orchlp ' •. 5150. 

BCC21 llf FORTH Syiltm Control!~ 


(This boa nl Is a 9CCl1 wltll aUCC20 

IMt.Uodl 

Allemblod &lestad .. , .,. .. ... . .. .. ZSD 
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Z8 CROSS ASSEMBLERS [
I 

Fmm Miao flesouri:a 
IBM PC. AP'PLE. 65112 Syi1cms 5~ . 

Cf'1MZ.lB••.. • • , ,_, . . .. ... S 75. 
From Ai/en A31lley 
TRS·$0 Moo~l1.11 1 . Ha11~sta151'~ • . • .. . . . 75. 
CPIM2.28 , . ,. , 150 

# ~-d In CiiJt/1'sC/m1U Clll/tr
Bm /lfwgllline Sep~mbor. Oct~rlH2. 

Ml<H••ll~ ts aswind 96f1<1;t1Dn P1lll!5~01!al w1ca 
quaMy lllltHo-spetr.11 synlhl!!ll!!f IMI I! ~'1!!ily lnl•r­
~fd LOilll1 rompul1:1. modml. HS-1!32C: 1ttlal 
or !M~lt1 O\llplll dll'lte ind prov1d JWcUi al 
unbet~ble ciar lly 
• Un~rnil$l l'l>O.b!Nry 
• &I f110Qrant1113Cle lfllll!cilori levels 
• BK l~HD·specdi i!llJlinlllm 
o Foil! ASCII char.!r.ler se1 l~lllWI nnd l!rtlo. 
• ~S2.'!2C and pa.ralltl OIJIPUI 
• 1000 cha<ac!er buMer. 3000 OpllOCIOI 
• Adtll$lall~ lruud J11lll5 (75-9600) 
• Sflllll!nU output mQde 
• 1 o'1M music- ;ioo .ouno etletl• 
• On boilll alllfio il1W I.er & llO>'<t!f ~UJIP1Y 
• )Hlll•X-Orl hilndslli!IQ'JJQ 
MWI "1te111bl!d wllh *bllt!e, .•• ,• ,• • . 5299. 
M~oi c.omploli! l<lt wllb 1~ b~"e' .. .. - . . • 21Y. 

kid SISJKl lor 'll~ hutletopl on. 

1llt SC-olA Speech 5\'11tt1eM11r IS i c:onlj\Mlfl.lyseff. 
tool, ~ Sllflel staled~ I I pl'iont!1h:al1'1 sy11­
tl1ei11~ roo1lflijOIJS s!JC'(ll (II unilln"ed vooibulo~ 
Uud 111 11111 MletaJ<li • nd S\Nfttt-~ 
SCtJ/A 1Nanll/y1-B9 •• •••. . - ' .' U4. til. , 

100 + ........... _... , :12. e• . 
1Dl10 • , .• .-..,, . . , 24. e:a . 

AtJea/u~ fn Cl~lf:I~ J C/rru/t Crllilr 
BYTE ltf1l9:um~ . S~pltnlbtl' Ockibor 1983 
61\IE YQUR GO~PurER lHt DI M ISION OFSl~HT 
• lnlf!<ll•el~ . l!lllMna:s and stores WlliQftS 
• 256 , l~B dlglal 1rmge S1111SOr 
• PIUU·ln board>!Or Ille IBM-PC Al'Plf II• or• 
• :Soll'Wilre lllcluaes ut1to11es lllf ruto l!Jll'l~IJI . 

!1111111-lim! QltyJK:.ille. M:rl'!!n OllmP arod Image 
l!flh;111c:ement 

~ llidlllles 1nw11w card, 4 IOOI exlenslorl ca!Jll!_ 
i:<lnlera ass"1llb •llli!n~I . •~cf SGi!War on 
lll&~ff 

DClll IBM PC Assllmblod & Ii!~ . , . --, . ,S299, 
Dl:o? IRM PCCompl!I~ llit . • - • ' • ••• 26-1. 
DCIJ3 AP'PLE II /.mmbled &Teslod , .. 2ff. 
DC04 APPLE It CGmptele. l(ft 264. 

As ll!!llilled In_Cia~a's Cimiil Ct//lf 
Brtf Magulne,M'1Ch 19/tJ 
MtclDfTlllfS lateSI lOO 8.tua Mll&!n1 •I ISCfYSl•I 
coo~CJl'ed. ~ ~it n1MS99SJ2 10. com.-1111$ rvst 
?5 pa<1s Biid J<Qult•5 no allbrallOI\ or 3dfU;rmMLS 
List With oeou5l>t. rnup!dr 011n d·•l!Cl connoo mod• 
MOQ.t Complete Khullilw~ .. •••. . .... 550 , 
M006 T<111$1oqner lor blre'f Conned Mooe _ 9, 
ACtn ~c Couplo11!11. . . •• . • . • .. . .. . • 20. 

APN uf·l Colarp!ug-!nb!Mllf wflfl Gnphlu 
Edi/01 on J.3 din .. _ 
EZll1 Autmbled& lhted .. .... .. .. -• •. ma, 
EZD2 Oompleld.11 " " " ••. . ' •. •- • .. • 125 
N'Pl£ nf.l CD/or P/UJ 
• Allows llle tlSi! fJI H iUlfllO ITl!Wllo or lV !!Ct 
fll1 M;emllled &lw<d w'llr.1p~iet EctJ101 • $21)1), 

KREU WGO /al N Color iind E-Z Colar f'/Us 
Suppoi1.S Spli!e GRj!IJICS 

W1 ~I LOGO WINll llocumtmi\lOA ' •.• ' •. 519. 


Al!/maJ on Soltwatt fl:r £.l Color l'/IJs 
• Craw wllll Scimes using Jojst!Cl-tlr Kl)al• Pill. 
• ~le Spntes lrom )'Oil' a.Yn BASIC prag11m 
E221 MIIrnllfon SOllWite . • . • . •• .. • • •S.9. 
$/DO f.l Color Cf'l'ph~ llaM. 
• Wrth ~und gON!(.llOf & ~!lor:k lnli!lla<i! 
• MllAS!C Graplld Edll(W on B d~ttf! 
E2&Un-emble0 lt.r.1ed - , - • .. . • •. . . . UH 

MICROMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11515 
To Order: Call roll Free 1-800-645-3419 
For Information Call: I·5'6·374-6793 
Call:Monday.friday,9·5PM 

http:Oompleld.11
http:lllltHo-spetr.11
http:CPIM2.28
http:AUOll.ll


SofhlrareRecelved---------------------------------------------------­

ties of the originaJ system. 
For Models I and m; floppy 
disk, $59. Logical Systems 
Inc. (see address above). 

Student Grade System, a stu­
dent-average teacher's aid 
program. Teachers can keep 
track of tudent using num­
bers or letter grades, easily 
add or delete names, and 
print a student's progress 
during a term. fur the Model 
III; floppy di k, $75, Tinker 
Techniques, 435 Greenway 
Ave. , Trenton, NJ 08618. 

Z Graph, a graphics-editor 
package in machine-lan ­
guage. Construct screen 
images using the computer's 
block-graphics capabilitie . 
You can automatically gener­
ate lines, ci:rdes, and Tec­
tangles, or save any image 
generated from other pro­
grams. For Models T and 1H; 
Ooppy disk, $50. Misosys 
(see address above). 

Timex/Sinclair 1000 

AC and DC Circuit Analysis, 
two electronic-analysis pro­
grams. You can compute 
general numerical solutions 
to electrical circuits contain­
ing 12 nodes and 25 brancl\es 

of resistors or controlled 
sources. The program also 
displays node and branch 
voltage • currents; and 
powers. Cassetle, $15.95. 
Compu ter Heroe , 1961 
Dl.lnn Rd ., East Liverpool, 
OH 43920. 

1983 Tax Return Helper, a 
1983 income tax calculation 
program. A et of five pro· 
grams automatically cor­

1 

re,Iates, updates lines, and 
checks errors when you enter 
information for Form 1040 
and Schedule A, 81 C, D, 
and E. CasseHe, $M. K Soft, 
845 Wellner Rd. , Naperville, 
IL 60540. 

1 RPNZL Programming Sys­
tem, a set of four programs 
that provides the speed and 
ontrol needed in BASIC pro­

gramming. Jt includes a 3000­
bit-per-second tape system, a 
full -screen text editor, com­
piler, sampler, linker, and 
other features. Cassette ·, 
$29.95. The Golden Stair, 
141A Dore St. , San Francisco, 
CA 94103. 

Other Computers 

Cape Cod Golf, a graphic:s­
simulation game. You control 

the swing and make shots 
with a joystick on a 9-hole 
golf course. Tr to par the 
course w hile avoiding trees, 
sand traps, and water 
hazards. Ideal for both avid 
golfers and nongolfers. For 
the Texas Instruments 99/4.A; 
cassette, $14.95. Hany P. 
Richard, 1B Fruitwood Dr. , 
Burnt l ills, NY 12027. 

Plotpro, a set of three Micro­
soft BASlC programs ( ee de­
scription under CP/M). For 
Victor computers using MS­
DOS; floppy disk, $49.95. BV 
Engineering, POB 3351, 
Riverside, CA 92519. 

Supercomp-Twenty, an elec­
tronic spreadsheet for fimm­
cial modeling and decision­
support applications. This 
program is designed to be 
used in a distributed network 
o that model a m be moved 

betwe n different computers. 
You can aJso import data to 
a graphics or word-process­
ing package. for the Digital 
Equipment Corp ration 
(DE ) Professional 350; fl p­
PY disk, $395. Acee s Tech­
nology fnc. , 6 Pleasant St. , 
South Natick, MA 01760. • 

This is a list of soflware paclcciges that have been received by 
BYTE Publle<Hiom during the pilst month. Tlie list is correct to 
the bes! of our l<nowledge. but Hi) nor me<1nt to be a full de­
scription of the product or the forms In which the product is 
<lv<1il<1ble . In p<1rt1cul<1r, some p<1clcilges may be soid for several 
m;ichines or In both Cilsseue and lloppy·d1sic formill ; rhe prod· 
uct listed here is tlie version received by BYTE Publications . 

This Is i'tn ;ill -inclusive list !hilt m<1l<es no comment on the 
qu.11lity or usefulness or the sol!wilre listed. We regret thM we 
Cilnnot review every softw;ire paclc;ige we receive . Instead. 
this list is meant to be ;i monthly ;iclcnowledgment of these 
pacl<<iges ;ind the companies thar sent them . All software re· 
<eived is considered to be on loan to BYTE and rs returned to 
the manufacturer .lfter ;i sel period of 1ime. Companies send­
ing software p<1cl<ages should be sure to include the list price 
of the p.:rclc<iges and (where itppropriatel the .;rltern<1te forms 
in which they ;ire avai l;ible . 

456 February 1934 © BYTE l'ub(lcotion1 Inc. Cfrcie 181 on nqulry card. 
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Ftbruory-ApnJ 

Courses from Integrated 
Computer System!!, various 
sites throughout the U.S. 
"Implementing Local Area 
Networks" and "Compu ter 
Network Design and Proto­
cols" are two o{ ~he courses 
to be pre ented. For course 
information, contact Ruth 
Dordick, Integrated Com­
puter Systems, 6305 Arizona 
Place, POB 45405, Lo 
Angeles, CA 9004$, (213) 
4-V-8888. 

Feimmry-A pril 

Courses in C 1..anguagP and 
Unix, variou sit s through­
out Lhe U.S. Three five-day 
courses are offered: "C Pro­
gramming Workshop," '~d­
vanced C Tupics Seminar," 
and "Uni)( Workshop.'' For 
complete details, contact Joan 
Hall, Plurn Hall Inc., 1 
Spruce Ave., Cardiff, NJ 
08232, (609 9Tl-3770. 

f'thnwry- /11(y 

Reliability and Maintain­
ability Engineering Insti­
tutes ilnd Short Courses, 
various sites throughout the 
U.S. A ew of the program 
to be offered are "Reliability 
Engineering, Testing, and 
M intainabili ty Engin ering'' 
and "The Tenth Annua1 Re­
liability Th ting Institute." For 
a complete schedule, contact 
Dr. Dimitri Kececioglu, Col­
lege of Engineering, Aero­
space and Mechanical Engi· 
neering Departm nt, Urtiver• 
sity of Arizon11, Tucson, AZ 
85721. (602) 621-2495. 

F nmry-A 11g1tsl 

Conferences and Expositions 
from the ociety of Manu• 
Eacturing Engineers, various 
sites throughout the U.S. and 
around the world. More than 
25 conferences and exposi­
tions are scheduled. For a 
calendar, contact the Public 

Event Queue 

Relations Department, S d­
ety of Manufacturing Engi· 
neers, One SME Dr., POB 
930, Dearbcrrn, Ml 48121, 
(3"13) 271-fJ777. 

February 13-16 

Kuwait Info '84, Intemation· 
al Exhibition Center, Kuwait 
City, Kuwait. E ·hibits in this 
third annual event will e n­
compass a broad range of in­
formation businesses, includ­
ing data and word process­
ing, commun i ations, office 
au tomation , mkrographics, 
security systems, and en­
vironmental control systems. 
Information i available from 
Carol Purdey, Int rmarket 
Network Corp., Su ite 203, 
1110 Vermont Ave . NW, 
Washington, DC 20005, (202) 
822-9127. 

~l ruary 14-15 

The First Anno.al Automated 
Manufacturing Systems 
Conference: A Market As­
sessment, lnn of Westchester, 
White Plains, NY. fur infor­
maHon, contact Carol Sap­

hin, Frosl & Sullivan ln.c. 1 

106 Fulton St ., New York, NY 
10038, (212) 233-1080. 

F~bnmry 14-16 

The Twelfth Annual ACM 
Computer Science Confer­
ence, Franklin Plaza Hotel, 
Philadelphia, PA. Papers, 
panel sessions, and abstracts 
will addre s the central 
themes of "Factory of the 
f'Utl.IIe," "Coping with SmaU 
Computers," and "Social and 
Ethical Implications o~ CClm­
puters.'' Exhibit will feature 
over 50 compu ter and in­
structional mat rials. Par­
ticulars are available from the 
As ociation for Computing 
Machinery, 1133 Avenue o 
the Americas, N w York, NY 
10036, (212) 265-6300. 

Fdmmry 15-16 

lnlermountain Telecommu­
nications Show, Expomart, 
Salt Lake City, UT. This 

show, cospon ored by Jon 
Taylor & Company and the 
Utah Telecommunication 
Management Association , 
will focus on the latest d evel­
opments in voice- and data­
communications equipment 
and services. For informa· 
tion , contact Jon Taylor & 
Co., POB 35 , Sal t Lake Oty, 
UT 84110, (801) 298-3100. 

r~brunry 17 

Computer-aided Manuf.u:­
ture for Semiconductor fab­
rication Applications, Palo 
Alto, CA. TI1is inte.nsive 
short course, sponsored by 
Continuing Ed ucation in 
Engineering and the College 
of Engine ring f the Univer­
sity of California in Berkeley, 
will survey CAM trends. Ad ­
vanced registration is re­
q uired due to limited enroll ­
ment . The 5 e i $215. For in­
fo!1llat1on, con tact Con tinu ­
ing Education in Engiheer­
ing1 Univer ity of California 
Flxt nsion , 2223 Ful ton St., 
Berkeley, CA 94720, (415) 
642-4151. 

fobnmry ti!-1 
Computer Expo '84, Expo 
Centre, Orlando, FL. This 
show will feature more than 
100 demonstratl ns of micro­
computer hardware and soft­
ware. Attendees can partici ­
pate in a wide range of. semi· 
nars and hands-on work­
shops. For details, contact 
Laurel Netze r OB 3435, 
Longwood, FL 32750, (305) 
862-69V. 

Frbruary 18-22 

Eurmihop 84, Fairgrounds, 
Dusseldorf, Wes Germany. 
This international trade fair 
will feature more than 600 ex­
h.ibilors b:om 20 countries 
and will be upplemented by 
workshops exploring various 
facets of the merchandising 
buslness. For show details, 
contact Dusseld o:r'E Trade 
Show·, 500 Fifth Ave., N w 
York, NY 10110, (212) 84()-7744. 

foot information on travel and 
arrangements, contact the 
Housing Division at (800) 
221-3302; in New York, (212) 
974-1934, 

Fdm1ary W- 22. 

The 1984 Office Automation 
Conference (OAC '84), Con­
venHon Center, Los Angel s, 
CA. The theme of this con­
ference is "Office Automa­
tion and You : ' For the first 
time, an executive-only p ro­
gram wiU be offered. Further 
information is available from 
the American Federation of 
Information Processing Soci­
eties Inc., 1899 Preston White 
Dr. 1 Reston, VA 2209!, (703) 
620-8926. For details on the 
Executive Program , contact 
JolmJ. Conn 11, Office Tuch­
nology Research Group, POB 
65, Pasadena, CA 9ll02. 

Fcllrllll ry 20-23 

Arabian Productivity Ad· 

vancement Using Comput­

ers/Graphics, APAC '84 1 


Inter-Continenta1 Hotel, 

Riyadh1 Saudi Arabia. This is 

the first intemaHonal con­
ference and exposition on 
computer graphics to be held 
in Saudi Arabia. lndustry 
and government representa­
tives from Middle Eastern 
and Western nations will at­
tend . For information, con­
tact APAC '84 Confurenc 
Director, World Computer 
Graphic Association Inc., 
Suite 399, 2033 M St. NW, 
Washlngtun, DC 20036, (202) 
775-9556. 

F~lminry Zl 

High-resolution Litho­
graphy, Palo Alto, CA . Thi 
intensive short course, spon­
sored by Contin uing Educa­
tion in Engineering and the 
College of Engineering of the 
Univers ity of California in 
Berkeley, will focus on ad­
vances in electron-beam 
lithography, optical litho­
graphy tools, and more. Ad­
vanced regisl:ration is re­



Eventelueue-----------------------------------------------------------­
quired due to limited enroll­
ment. Th fee is $215. For in­
formation , contact Continu­
ing Education in Engineer­
ing, University of California 
Extension , 2223 Fulton St., 
Berkeley, CA 947201 (415) 
642-4151. 

Ftbroary 21-lJ 

Softcon, Superdome, New 
Orlean , LA . Thls inlerna­
tlonal software conference 
and trade fair is designed for 
retai ler , ind pendent sales 
organization , c nsult:ants, 
government ag ncies, educa­
tiona1 institution , and pro­
fessional oftware develop­
ers. Registration is $15. fur in­
formation, contact Northeast 
Expositions, 822 Boylston St., 
Chestnut Hill, lvlA 02167, 
(800) 841-7000; in Massachu­
sett , (617) 739-2000. 

H-brunry 22-21 

Fundamentals of Finance 
and Accounting Using a Mi­
cn>computer, New York City. 
This three-day seminar i 
sponsored by the Data Pro­
cessing fnstitule o( the New 
York Univ rsity School f 

ontinuing Education. lt will 
cover l1Ucrocomputer appli­
calions for effectiw d cision 
making and contr Uing busi­
ness requirements. Previou 
computer knowledge is not 
required. The fee for the 
course is $695, For details, 
contact the NYU School of 
Continuing Education Semi­
nar Center, 575 Madison 
Ave., New York, NY 10022, 
(212) 748-5094. 

l'dmmry 22-24 
Pick Spectrum '84, MGM 
Grand Hot I, Reno, NV. Thi 
business-computer forum, 
designed for people .in com­
puter education and the tech­
nical or manufacturing paths, 
will feature a wide array of 
demonstrations and exhibits. 
Seminars wilJ be available on 
Pick implementati ns, net­
working, magnetic tape 
media, and voice response 
and recognition . The fee is 

458 fi<bruary 191M © BYT'E l' ub!icat iOns Inc-. 

$350. To register, contact ln­
letnationa1 Database Man­
agement As odation lnc., 
Suite 210, 9740 Appaloo a 
Rd., San Diego, CA 92131, 
(619) 578-3152. 

Ft•brnnry 22-2.8 
hnprinta 84, Fairgrounds, 
Dusseldorf, West Germany. 
Thi international congress 
and exhibition wiH feature 
techniques and services in 
print communication and its 
alternative . For details, con­
l'act Du seldorf Trade Shows, 
500 Fifth Ave., New York, NY 
10110, (212) 840-7744. 

M inmry 23-14 

Computers in Construction, 
Orlando, FL. This eminar is 
designed to assist constru ­
lion contractors and con­
struction management firm 
in acquiring computer sys­
tems. The fee i $425 per 
r gistrant. More details are 
available from CIP lnforma­
t.ion Service · lnc., 1105-F 
Spring St., Silver Spring, 
MD 20910, (301) 589-7933. 

Ftbn nry 23-16 

Technology, Entertainment, 
Design Communications 
Conference, Conference Cen­
ter, Monterey, CA . Audio and 
visual presentations docu­
menting technological ad­
vances and their usage in 
communication process 
will be presented at this con­
ference. Registration fees are 
$475. Contact Judi Skalsky, 
T. E. D. Communication 
Conference, 635 Westb urne 
Dr., Los Angeles, CA 90069, 
(213) 854-6307. 

J:Wniory 25-J6 

Computers & Reading/Leam­
ing Difficulties, Hilton, San 
Franci ·co, CA. Thi ·econd 
annual conference is de­
igned f r th se people who 

use computer in the reading 
and language art , and for 

vercoming learning disabil­
ities. lnterested persons may 
reque t brochures from Edu­
cational Computet Confer­

ences, Department N, 1070 
Cr ws Nest Way, Richmond, 
CA 94803. 

/i<lm,nry 25-26 

The Computer Supermarket 
Personal Computer Show, 
County Fairgi:oonds, San 
Mateo, CA. Ret ilers, manu­
foctur rs, and distributor 
will offer savings on a wide 
ariety of personal com­

puler , software, and acce ­
sorie for hobby, bu ine s, 
and home uses. For exhibitor 
and show information, con­
la t Mi roshow , POB 4323, 
Poster City, CA 94404, (415) 
571-8041. 

Fcl!Niary 2:Z.211 

Software Thols for Distrib­
uted Support Systems, 
Westin H t l at Copley Plac , 
Bost n , MA. Thi confer­
ence, targeted at managers 
and profe ionals, will fea­
ture in-depth demon trations 
and discussions by leading 
software vendors. For details1 

c ntact Dr. Warren 13riggs, 
The-So tware Tools Confer­
ence, Suffolk University, 
Beacon Hill, Boston, MA 
02ll4, ( 17) 723-4700. 

ll'/1r11ary 17-29 

FundamentaJs of Finance 
and Accoun~ing Using a 
Microcomputer, Oticago, fl. 
f'Or det, ils, ee February 
22- 24. 

Ft•nnml')I 27-29 
Micro Technology & Audit­
ing, Westin Peachtree Plaza, 
Allanta, GA. This inten ive 
conference pro ides an up­
date on tate-o -the-art tech­
nolog , controls, secuTity, 
and auditability of microcom­
pu ter systems. Topics to be 
presented include a Unix sys­
tem tutorial, recovery man­
agement for microcomputers, 
encryption1 the Pick operat­
ing sys em, and the portable 
audit office. For detail , con­
qid llifIS Training Institute 
Inc. , 4 Brewster Rd, Framing­
ham, MA 01701, (617) 
879-7999. 

lffninry 27"Ma !di 2 

MICAD '84, Paris, France. 
An exhibition associated wlth 
the MICAD bl nntal confer­
ence will be held for the first 
time. This event also marks 
the tenth anniversary of 
MICADO, the French Com­
puter Graphics Association . 
MICAD will provide an op­
portunity or manufacturer 
r mput r graphic hard­

ware and software to make 
contact with the rapidly 
growing French computer­
graphics market. For infor­
mation, contact Caby Smith, 
World Computer Graphic 
A sociation lnc., Suite 3'19, 
2033MSt. NW, Washington, 
DC 2003 , (202) 775-9556. In 
Eur pe, contact MlCAO , 
ZIRST, Chemin de Pre Carre, 
38240 Meylan, France; tel : 
(76) 90-31-90; Telex: 980 8 2 F. 

Frbn111 y V-Mnrc/I 2 

Welcome to the World of Per­
ona! Computing, Forl Lau­

d rdale, FL This 1 orkshop 
erve a a comprehensive 

introductl n to the u e o 
microcomputer technol gy 
in business, indust , and 
government. Six m dule ·, 
ranging from user producr1v­
ity to oftware reliability, are 
on the agenda. For further in­
formation, contact Keston 
Associates, 11317 Old Club 
Rd ., Rockville, MD 20852, 
(301) 881-7666. 

Ftbninry 28-29 

The Twelfth Annual Mid­
west Digital Equipment. Ex­
hibit and Seminar, Thu nder­
bird Motel , Minneapolis, 
MN. More than 100 manufo ­
rur rs of computer terminal:;, 
data-communications equip· 
men!, periph rals, data· al'.­
quisition syst ms, and digital

I lest instruments will di play 
their products. Admis ion to 
both th exhibits and semi­
nars is free of charge. For 
more details, contact Coun­
tryma n A sodates Co., 821. 
University Ave., SL Paul, 
MN 55104, (612) 645- 151. 
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Febnmry 28- Mn rc/1 l 

The Annual Computer Fair 
of the Computer Society of 
Bermuda, Princess Hotel, 
Southampton, Bermuda . 
The theme for this event is 
"Bermuda-The Lntemational 
Offshore Software Mart! ' 
Seminars, demonstrations, 
presentations, and vendor 
exhibits will highlight this 
show, For full details, contact 
James H . Young Jr., Com­
puter Society of Bermuda, 
POB 14791 Hamilton 5, Ber­
muda, (809) 295-7Ul. 

f'thntn ry 28-Ma rclr I 

COMPCON Spring '84, San 
Francisco, CA. For details, 
contact the rEEE Computer 
Society, POB 639, Silver 
Spring, MD 20901, (301) 
589-8142. 

Frlm111ry 18-Mnr[h l 

The Air Forre Conference on 
Technology in Thtining and 
Education, Sc:hool of Health 

Care Sciences, Sheppard Air 
Force Base, T . This confer­
ence will explore technology 
in aerospace applications, 
technical training, and edu ­
cation, with emphasis on 
current developments in the 
Department of Defense. Top­
ics of discussion include 
computer-generated simula­
tions and training aids and 
innovative use of interactive 
videodiscs. For information, 
contact Captain Jim Camp­
bell , SHCSfUSAFIMSSA, 
SAFB Wichita Falls, TX 76311, 
(817) 851-6461, 

March 1984 

Marrl1 1-1 

The Microcomputer Jungle: 
Impact on Health Care, Kan­
sas City, KS. This course is 
designed to br aden the 
knowledge base for novice, 
intermediate, and advanced 

small ystern users who work 
in health- are fields. The fee 
is $90 for physicians, nurses, 
therapists, and administra­
tors; $45 for student/re i ­
dents. For details, contactJan 
Johnston, Office of Continu­
ing Education, University of 
'Kansas Medical Center, 39th 
and Rainbow, Kansas City, 
KS 661031 (913) 588-4480. 

M1m:h 6-fl 

Professional Development 
Week '84 (P.D.W. '84), Holi ­
day Inn, Ottaw<i, Ontario, 
Canada. The theme of this 
event sponsored by the Data 
Processing Institute ' "Tech ­
nology-Solution or Prob­
lem.'' Held in c njunction 
with Interchange '84, both 
events will over various 
government electronic data 
processing applications and 
systems. For information, 
contact the Data Processing 
Lnstitute, Box 2458, Station D, 
Ottawa1 Ontario KIP 5W6, 

Canada, or caU Carol HaHkas 
at (613) 992-3333, 

M"rr:!1 8-9 
Computers in Construction, 
San Di go, CA . For detail~, 

see February 23-24. 

March 8-10 

The Role of the Micr<>com­
puter in Education lV , Ar­
lington ParJ< Hilton, Arling­
ton Heights, JL. ln-depth 
seminars and sessions cover­
ing a wide range of educa­
tionaJ topics make up this 
conference. Further informa­
tion i available from Rkk 
Nelson, Micro-ldeas, 1335 
North Waukegan Rd. , Glen­
view, IL 60025, (312) 998-5065. 

M1m;h ll-14 

Auditing and Controlling 
Microcomputers, Houston, 
TX. This seminarreviews the 
technology behind micro­
computers and s hows how 
they can be used b an audi-

NRZ DIGITAL DATA RECORDER 
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.4600 BAUD d!ill!I rate (3" per 
second) 1 ERROR In 10• BITS • 
RS-232 or m Interlace - NO 
EXTERNAL INTERFACE REQUIRED 
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TIONS STANDARD "HANDSHAK· 
ING" • SPEED STABILITY - LONG 
TERM ±.1% •COMPATIBLE with 
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or high quality FeO AUDIO TAPES • 
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• An Intelligent, buffered version of this device Is atso avaflable. 
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(201) 356-9200 
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YOU CAN'T 

FIGHT STATIC 


SITTING DOWN. 

Static electricity exists everywhere in an office 
environment-it's not just confined to a few square 
feet around a CRT. And when you consider that some­
one casually walking past a terminal can generate 
enough charges to trigger a major malfunction, 
it's clear that a small anti-static mat is hopelessly 
ineffective in protecting sensitive computers. 

The solution is Staticide®. Unlike bulky mats, 
which can be unwelcome in a smartly-decorated 
office setting , Staticide provides an invisible barrier 
against static-a shield that remains in effect for up lo 
six months with a single application. And while mats 
can cost hundreds, a quart of Staticide is only a few 
dollars. What's more, now you could wipe out static 
and dust attraction on CRT screens and keyboards 
with new Staticide® Wipes'"'. 

Statlclde from ACL. When 
you compare it against anti ­
static mats the results will 
Oooryou. 

~ 

!tat1c1de 

by ACL Incorporated 

1960EastDevonAve. 
Elk Grove Village. IL 60007 II. (312)981-9212, TELEX:4330251 

We offer no static 
to our customers. 
460 f;:!bru!U)' 1')04 ~ BITT f'ubllt11tion• Int. Circle 10 on inqul ry care!. 

avent Queue-----------­
tor for practice management 
or as a tool in an audit en­
gag ment. For a course out­
line, contact Miriam Hoyt, 
MIS Training Jnstitute lnc., 4 
Brewster Rd., Framingham, 
MA 01701, (617) 8?9-7999. 

Mnrd1 12-15 

Interface '84, Convention 
Center, Las Vegas, NV. For 
details on this twelfth annual 
data communications/infor­
mation-processing confer­
ence and exposition, contact 
the Interface Group Inc., 300 
First Ave., Needham, MA 
02194, (800) 325-3330; in Mas­

achusetts, (617) 449-6600. 

Marcil 13 

NorWesCon-84, Red Lion Inn 

Convention Center, Bellevue, 

WA. The theme of this ninth 

annual Pacific Northwest in­

dush'ial ele tronks trade 

show is "Discover Solutions 

in Technology." Almost 50 

manufacturers will pre.sent 

exhibit , demonstration , 

and seminars of originaJ 

equipment manufacturing 

and end-user products for 

the industrial electronics 

marketplace. Admission i.s 

free for all members of the in­

dustry. For information, ca ll 

the sponsor, Almac Elec­

tronics Corp., 14360 South­

east Eastgate Way, Bellevue, 

WA 98007, (206) 643-9992. 


Murch 13--15 


OMCOM, Convention Cen­

ter, Washington, DC. The 

Computer-integrated Manu­

facturing and Communica­

tions (CIMCOM) conference 

a.nd exposition is sponsored 
by the Computer and Auto­
mated Systems Association 
of the Society of Manufactur­
ing Engineers (CASAISME). 
It will focus on software de­
velopment and applications, 
beginning with manufactur­
ing planning and continuing 
through the manufacturing­
control proce ses. For infor­
maiton, contact CASAISME, 
One SME Dr., POB 930, 

Dearborn, Ml 48121, (313) 
271-1500, ext. 521. 

Mllrr/i l:l-15 

Micro/SET 84: Microcom­
puter Expo for Scientific, 
Engineering, and Tec.hnol· 
ogy, Engineering Society of 
Detroit, Ml. Papers empha­
sizing mkrocomputer appli­
cations in research , design, 
engineering, and manufac­
turing will be presented. 
Complementing the confer­
ence progTam wi11 be dis­
plays of scientific, engineer­
ing, and technical microcom­
puter hardwar and soft­
ware. For more information, 
write to lhe Conference Man­
ager, Engineering Society of 
Detroit, 100 Farnsworth, 
Detroit, Ml 48202. 

Mardi 13-15 

Optical Storage of Docu­
ments and (mages, Biltmore 
Hotel, Los Angele , CA. op­
ics to be covered are read­
write and read-only storage 
of analog and digital informa­
tion including office docu ­
ments, engineering draw­
ings, and parts catalogs. The 
fee is $695 for the first person 
from an organization and 
$595 for each additional at­
tendee. For more informa­
tion, contact Technology Op­
portunity Conference1 POB 
14817, San Franci&:o, A 
94114-0817, (415) 626-1133, 

MMds 15-.16 

Technology Outlook, th 
Wisconsin Center, Madison, 
WI. This seminar, cond ucted 
by the University of Wiscon­
sin-Extension Engineerfng 
and AppHed Science Pro­
gram, is for industrial ex­
ecutives seeking an under­
standing of telecommunica­
tions, automation, computer 
advances, and genetics. The 
fee is $475. For information, 
contact the University of Wis­
consin- Extension, Depart­
ment of Engineering and Ap­
plied Science, 432 North 
lake St., Madison, WI 53706, 
(608) 262-3748. 



Marth 18-22 

Saudicomputer '84- The 
Business Computer Show, 
al-Ohia a Exhibition Centre, 
Riyadh, Saudi Arabia. fur in­
formation, contact Phil ip Jen­
kinson, Saudicomputer '84, 
Overseas "Exhibition Seivices 
Ltd ., 11 Manchester Square, 
London W1M SA B, England; 
tel~ 01-486 1951; Telex : 24591 
Monlex G. 

M~rd1 19-21 

Material Characterization 
Techniques for lntegrated 
Circuit Processing, San 
Mateo, CA. Th is three-day 
ourse is designed to ac­

quaint participan ts with cur­
rent techniques fo r inte­
grated-circuit develop ment, 
pro ess mo nit.oTing, and 
failure analysis. The course 
fee is $450 for lectures only or 
$695 for the third-day lab seir 
sion . For information, contact 
Continuing Ed ucation in 
Engineering, Universi ty of 
California Extension , 2223 
Fulton St. , Berkeley, CA 
94720, (415) 642-4151. 

Mnrc/1 79--22 

Automated Manufactur ing 
Conference and ExhibUion 
(AMS4)1 Textile HaH, Green­
ville, SC. The latest auto­
mated manufactu ring tech­
nologies will be the focus of 
this combination exh ibition 
and seminar. Representatives 
from more than 200 firms are 
expected . Complete details 
about the conference can be 
obtained from the AM84 
Registra tion Control Center, 
POB 5616, Station B, Green­
ville, SC 29606, (803) 242-3170, 
ext 260. Det.aiJs abou t the ex­
hibition are available from 
AM84, POB 5823, Greenville, 
SC 29606, (803) 233-2562. 

MJJn:ii 19-2.2 
The Eighth Annual Federal 
Office Syste~s Expo (FOSE 
'8~) , Conve ntion Center, 
Washington, DC. The theme 
for this year's expo is "Reali­
ties of lntegrntion : Technolo­
gies, Appl ications, Hu m an 

Resources ," Mure than 60 
conference sessions and 1200 
exhib its are planned . Ad­
dress inquiries to Jacqueline 
Voigt, National Trade Pro­
duction s, 9418 Annapolis 
Rd., Lanham, MD 2b7o6, 
(800) 638-8510; in Maryland , 
(301) 459-8383. 

Marr:lt 21- 23 

Compute.rs in Construction, 
New York , NY. For details, 
see February 23- 24. 

Marr:lr 22-25 

The Ninth West Coast Com­
puter Faire, Civic Auditorium 
and Brooks Hall, San Fran­
cisco, CA . This is on e of the 
year' la rgest com p u ter 
shows. For information, con­
tact the omputer Faire Inc., 
Suite 201, 181 Wells Ave. , 
Newton, MA 02159, (617 
965-8350. 

Mrud1 23 

The 1984 Computer Law In­
stitute, Cleveland, OH. This 
event, sponsored by the Bar 
Association of Greater Cleve­
land, will cover cu rrent legal 
and tax issues thal affect the 
computer industry. For de­
tails, contact Carole Falcone, 
Mall BuTld ing, Cleveland , 
OH 44114, (216) 696-3525. 

Marc:/1 26-28 

The Seventh Jntemat:ional 
Conference on Software En­
gineering, Orlando, FL. This 
conference seeks to evaluate 
what has been learned frorn 
the past and to provide direc­
tions for fu ture investigations 
in software engineering. Tts 
theme is "Fifteen Years of 
Software Engineerin g; Re­
sul ts and Fu tures ," A soft­
ware tools fair will be held 
concurren tly. Con tact th 
IEEE Computer Society, POB 
639, Silver Spring. MD 20901, 
(301) 589-3386. 

Mon:h 26-29 

Personal Computer lnt~lac­
lng and Scientific Instru­
ment Automation, Blacks­
burg, VA. These hands-on 
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•vent Queu•----------------....--------------­
"VOrkshops, sponsored by 
the Vu:ginia Polytechnic Insti­
tute and State University, 
provide participants with ex­
perience ln wiring and test­
jng interfaces on popular 
persona] computers. For in· 
formation, contact Dr. Linda 
Leffel, C. E.C., Virginia Tech, 
Blacksburg, VA 24061, (703) 
961-4848. 

Mart:h 26-31) 

The Sb(th NC lnd usb'ial 
Automation and Rclbot Con­
ference and Exh ib ition, 
Milan Fair, Milan , Italy. Con­
trols for automated material 
handling, variable mission 
manufacturing systems, and 
quality control will be fea­
tured . A concurrent confer­
ence consisting of 20 session 
will be presented. ror more 
informalion1 conta.ct the So­
ciety of Manufacturing Engi­
neers, One SME Dr.1 POB 
930, Dearborn, Ml 48121, 
(313) 271·0023. 

Mardi Zl-29 
Southwest Comp uter Con­
feren ce (SWCC), Myriad 
Conventjon Center, Oklaho­
ma City, OK. This seventh 
annual business and indus­
try conf rence is aimed at 
management and technical 
personn I. It will feature more 
than 50 seminar presenta ­
tions and 250 exhibits. For 
details, contact E. Z. Million, 
SWCC, POB 950, Norman, 
OK 73070, (405) 329-3660. 

M11rc/1 28- illJ 

The Sixth Annual Computer 
Graphics Conference, Doral 
Hotel On-the-Ocean, Miami 
Beach, FL. The theme fot this 
conference is "Forecasts and 
Ass ssments:• Further details 
are available from Carol Sap­
chin, Frost & Sullivan lnc., 
106 Fulton St. 1 New Yock, NY 
10038, (212) 233-1080. 

Mmclr 30-.11 
Third Annual Conference on 

Communicat ion Tech nol­
ogy, Joseph Stokes Auditori­
um, Children's Hospital of 
Philad lphia, PA. This pro­
gram presents advances in 
technology and rreatment al­
ternatives for physically han­
dicapped and speech-im­
paired persons. Speakers, 
equipment demonstrations, 
and work hop are planned . 
The Lwo-day registration fee 
is $95, which includes all 
course materials. Ifyour reg­
istration request is po t­
marked b fore March 10, the 
fee is $85. Group rates are of­
fered. For full par ticulars, 
n1nta t Joan B.runo, Child­
ren's Seashore House, 4100 
Atlanlic Ave. , POB 4111, 
Atlantic City, NJ 08404, (609) 
345-5191, t . 278. 

Matelt .10- Apnl l 

The NY Personal Computer 
Show, E position Rotunda , 
Madison Square Garden, 
New York City. f'ormerly 

call.ed the EightylApple/PC 
Computer Show, this vent 
will feature products and ser­
vices for all small computer 
sy te rns. Complete show de­
tails can be obtained from the 
Kengore Corp. , POB 13, 
Franklin Park, NJ 08823, (201) 
297-2526. 

Aprll 1984 

April 1-4 

The 1984 Eff Expo, Hyatt 
Regency, Grand Cypr ss R ­
sort, Orlando, FL. This an­
nual convention and e posi­
tion, ponsored by the Ele ­
(ronic Punds Transfer (EFT) 
Association, provides the op­
portunity to meet with 
leader and experts in the 
field of automated paym nts 
systems and services. The fee 
is $495 for EFf members and 
$625 for nonmembers. For 
detajls, contact the EFT 
Ass ciation, Convention 

IN PROFESSIONAL VOICE QUALITY 
The new INTEX-T.AU<ER rearures proress onal o..oice quality, unlimited 

-..ocabulary and aummaoc innec:rion control The bufft-in texr-to­

phoneme algorithm rs highly accurare. INTE>H.AU<ER can speak or 

~II arfj ASC II text - including puoouation. 8 K byte's of user 

programmable memory are Jnduded. A 2.7 Kcharacter buffer is 

available for cext scorage or do1M1loading usef pragrams. Other 

features Include; 


• 64 1nllemon levels fauromauc or • 6502 M croprocessOl 

manual control! • Cornple1e1y self·contillnea 


• RS232C and Parallel connectors jrequlres no OllelheadJ 
• Spelling and phoneme access modes • Built In speaker option 
• Adjustable baud rates !75•96001 • Available at board level 
• S octa~ of mus;c In OEM quamJtie> 

For More Information 
wnre or e<tll us at /3131 540-7601 ro order or requesc our product
bfochure. Vlsa/M3srer Charge accepted. S345.00 !plus shfpprng/. 

lntu Miera S,YStems Corporation 
725 s. Adams Rd. - Suite L~a 
BlrmJngham. Mtctugan 48011 
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Coord inator, Suite 800, J029 
Vermont Ave. W, Washing-­
ton, DC 20005. 

April 2-4 

Speech Tech-84, St. Moritz 
Hotel, New York City. Th is 
voice-synthesis and recogni­
tion pplications show rovers 
voice input/output as applied 
to computers, tel communi­
cations, defense electronics, 
robotics, educatl n, and aids 
~ r the handicapped . Fi r in­
fom1ation , con tact Stan ley 
Goldstein, Media Dimen­
sion lnc.1 525 East 82nd St., 
New Yt1 rk, NY 10028, (212) 
580-6451. 

A/lr11 2-S 

The 1984 Test & Measure­
ment World Expo, Brooks 
Hall, San Francisco, CA. 111is 
is the third ann ual expo 
spon ored by Text rwrl Men­
sureme11I Warlrl , a magazine 
from Interfie ld Publish ing. 
for d etai ls, c n tact Meg 
Bow n, Test & Measurement 
World Expo, 215 Brighton 
Ave. , Bo ton. MA 02134, (617) 
254-1445. 

Al'nl 3-5 

Cincinnati Bus iness Show, 
Convention-Expo ition Cen­
ter, incin nati, H. Exh ibits 
in lud au tomated office 

equipment, computers, com­
munications1 telephone sys­
tems and equipment, word 
processors, bu iness yslems 
and forms, and oftware and 
computer peripherals. For in­
formation, contact Weber and 
Associates fn c., 10608 Mill ­
ington Court, Cincinn ti, 
OH 45242, (513) 791-6303. 

A1m·13--6 

DEXPO East 84, Bayside Ex­
po ition Center, Boston, MA. 
This conference, dedicated to 
professionals who use Digital 
Equip menl orpora tio.n 
(D C) eq uipment, ls spon­
sored by the national in ­
d ependent DEC user gl' up 
of Warwick, Rhode Island. 
Topics to be covered are office 
au tomation, personal com­
puters, communications, sec­
urity and disaster planning, 
education, graphics, technol ­
ogy trends, and other areas 
of interest. For information, 
contact E pocons ul In~ ma­
lional In ., 55 Princeton­
Hightstown Rd ., Princeton 
Junction , NJ 08550, (609) 
799-166L 

ll1iriJ 4-IJ 

CeBlT, Hannover, West Ger­
many. This offic~equipment 

and data-procte sing tech nol­
ogy exhibition \·vill bring lo­

gether exhibitor fro m more 
than 25 countries. For infor­
mation, contact Hannover 
Fairs Wonnation Ce nter, 
POB 3381 Rou te 22 E, White ­
h u e, NJ 08888, ( 00) 
526-5978; in New Jerse , (201) 
534-9044.. 

l\i•ril 5-7 

COMDEX/Winter, Conven­
tion Center; Los Angeles, 

A. This conference and ex­
hibiti n will featu re separate 
h~rdware and software sec­
tions on the same eXhibit 
floor. For information, con­
tact 'The lnterfa e Group Inc., 
300 ir: l Ave., Needham, 
MA 02194, (800) 325-3330; in 
Massachusetts, (6V) 449­
6 00. 

AJJH/ 8--11 

World Retailers Business & 

Equipment Exp osi t io n, 

Palais des Congres, Pari , 
France. This exp osition is 
sponsored by the National 
Retail Merchants Association 
(NRMA) and runs concur­
rent ly with NRMA' Ninth 
World Conference of Re­
tajlers. The e positi n is de­
signed to introduce store 
metchants lo new develop ­
ments, equipment, and pro­
cedures. Admission i fre , 
although reta il tore mer­

chants must show ticket. For 
complimentary tickets and 
detail , write fo Dan Soskin, 
NRMA Enterprises, 100 West 
31st St., New York. NY 10001. 

April 9-12 

lntergraphks '84, Sasakawn 
Memorial l-fal.I , Tokyo, Japan. 
This conference a nd exposi­
tion is co pon ored by the 
Society of Manufacturing 
Engineers (SME) and the 
World Compu ter Graph ics 
Assodati n {WCGA). It will 
focus on the growing impor­
tance £computer graphics 
in business and m anufactu r­
ing industri s . For infor­
mation, contact Jame 
Mc.La ugh lin, S ciety of 
Manu facturing Engineers, 
O ne SME Dr., POB 930, 
Dearborn, Ml 48121 , (313) 
271-0023. 

A1m11J..14­

The Fourteenth Annual Vir­
ginia Computer User's Con­
.ference, heraton Hotel , 
Blacksburg, VA . This con­
ference is sponsored by the 
Virginia 'Tech Student Chap­
ter of the ACM (Association 
for Computing Machinery) 
and the computer science 
department fVu-ginia Tech . 
Topics in lude modeling and 
sim uJation, STARS and 
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Circle 399 on Inqu iry card. 

BEST IN 

PRICE & QUALITY 


Call Now TOLL FREE 

800-368-3404 

(In VA, Call Collect 703-237-8695) 
AMPEX • INTERTEC• TEXAS INSTRUMENTS • GENERAL DATA 

COMM.•ANOERSONJACOBSON• C. ITOH • OUME •BEEHIVE • 

OATASOUTH •DtABLO•CENTRONICS • NEC •PRENTICE 

i111iij;(,Ei CIT 414 (Graphics 

640 480 Res. I CellINTERTECSUPEA9AAIN ti IEXAS INSTAUMENTS
641< DD' .• !1798 745 Standard , , .. S1 172 
64K oo· . . . . . . .. s;2143 745Std. (Ae ondilloned) . Call
64K SD' (96TPI) , , . S2689 765 Bbl M'my , Call• Includes MISOll BASIC) 

7851787 . . CallDYNABYTE 8116 BIT Call 
B108asic , $1249CAL LAN 16/32BtT Call 
810Package . . . $1439

l:J;!laiW0-11 IJ20Pac~agt:tAO . . $1610 
NEC 820 KSR Package . . . . Call 
77 10Ser., , . S1899 703 Std.......... , .. . . $ 459 
7715 ' $1949 707 KSR . . S 549 
7730Par. , , S1899 850 Tractor Feed . $ 549 
7720 . S2449 
7725 • ' • ' •. S2496 

Prentice Star 300 Bd $ 124Sid. Traclor 77•• . 199 
U.S Rob

3510 ... ''. ' . . ... Sl364 
Password AD (212A) s 3473515 $1394 

US Rob TelPaok $ 69• , . S1390 3530 '. ' ' Stat Mu es , Call3550 (IBM) ' $1709 
Ve'11e l 2 12 +3E . . .. . C11llDATASOUTH DS180 Call P•enllce 2419600 bd, .... CiJ llOATASOUTH DS220 Call 1Qf1i•l;ll'HE-WDIABLO 

620-SPI . , S 849 QUME 
Data Trak 5 $ 269 or 2 lor 549 

630ECS .. .. . . .. S2389 
630·A·102/147 . , . $1949 

Data Trak 8 $ 519 or2 lor $ 999 
630·R155' .... , . , .. , $1694 SOFTWARE 
' / lor IBM PC, Appto II, TAS·BOJ BISVNC-3700 . $ 569 
630K104 (l<SR) . , S226!i WordStar . .s 279
OUME DataStar . . s 2taSprlnf 11140-PLUS S128B 

Mall Merge . .. .s 144
lnle1lace . . • s 76 

Spell Star s 144Sprint 11155 .. .. Call 
Ptan 80 .. s 249Sprint 9145 f P . . . S1794 
dBasa II . s 489Sprint 9155 FP . . . $2080 
ColcStar . . $ 119

Bi·Oir Fonns Tractor . S 219 
SuperSort . . s 1 ~4

CENTRONICS: 122 Par • S 689 SupetCalc , ' s 144
351 ' ' 1673 tnloStar .. ' $ 279
BarCode , • S 98 lnloStar (8") Spoc1al $ 249 

CISCobol , ' $ 689 
AMPEX Forms II . . . $ 159 
080 .... .. s 689 MACROBO , ' s 183 
PKAZE (3270 Ex. Mem) $1589 "C" Compiler . . . . $ 239 
BEEHIVE (SMART DISPLAY) Word Star Professional 

OMS ............. Call 
 (WS. SS, MM. Sl) s 399 
DMSA .. . . . . ....... Call ReportStar s 199 
OM83 (Burroughs) CaO StarIndex $ 129 
DM3270 (3270 Emulato1) Call PlanStar ... .. Call 
Protocol Converter , . CaU Star81Jrs1 .. Call 
QUME lnfoStar Plus .. Call 
QVT-102 ' ..s 549 11:g1;x11
OVT·IOO . CaU 266K RAM Bd . , , , S 256
C.ITOH 256K RAM Bd Full Parny .S 305
CIT101 . . $1289 BabyBlue S 600
CtT 16 l (64 Co1ors) . Call Baby Tell . . _. . _ • 600 
CIT 201 (Graphics tor SabyTalk 3270 BISYNC $ 695

TEK4010/4014) .. , ... Call B" 01sk Conlrolle . S 395 

Wo ol&o make EtA RS 232 or RS 449 cables to your order, c:an supp ly you With 
rtbtlons. prlnlet allnd.s, print wneott, lhlmbles for i>U p1l11te•t. Ust~d. Plus 
mony,m•n~ more ltem1. Mo&l Item• In •lc:ic:k. CALL NQW. 

All llems shipped lre1ghl colleel eltMt mo101 rrn19hl ur UPS urnoss olherwise 1;pec1· 
lied, Al l pu()!!-5 .already 1ncludu3% coi;h d1llCOuot ,P1m:rmse wll horodll eord d0e5 001 
tnclucl•· d1$COUni. Vlrg ln<n ro•i<lenls. add ~ ' .Salu lar. For las1es\ dellv"ry semi 
eernlied chi.c • mone~ u•ll•< 01 ban~·wlre trnnsro1 So1ry. oo C.O.D ordo•s. AO 
e<l.Y pmenl '~ '" lactory car1ons Wllh man~laC1Y1ers 
watran v (honored ~i OYr dl)poO. PtM:l!s subJaei lo ~ ~ 
c:l\ang 'Nllhoul nolice. --._ C.v 
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Terminals Terrmc, Inc., P .O . Box 216 , Merrifield. VA 22116 

Event Queue ----------- ­
Japanese fifth-generation Con ference, Den er, CO. 
computers, and microcom· This is the se enth annual 
put rs. For information, con­ e po p n ored b th Mile 
tact Suzanne Nagy or Roger High Chapter of the Data 
Goff, VCUC-14, -62 McBryd Proces ·ing Management A ­
Hall, VrrgJnia Tec.h, Blacks­ sociation. Displa s wil l in­
burg, VA 24.061. clude mini- and microcom­

pulers, word processors, 
A1ml 1.1-1s software, educational er­
The International Personal vices, and .network systems. 
Robotics Congress and Ex­ It is being held in conjunc­
position, Convention Center; tion with the DPMA's Region 
Albuquerque, NM. lnterna­ 4 conJeren e. For inf< rnm­
ti nal corporations and tion, «i;onta t lndu trial Pre­
higlHech nology executives s ntations We t Inc uite 
can view the late tin robot · 304, 30 0 South Jamaica 
designed to serve p r: onal Court, Aurora, CO 14, 
needs. For details, contact Al­ (303) 696-6100. 
buquerque Convention and 
Visitors Bureau Inc., POB tl1rril 24-25 
26866, Albuquerque, NM Wor kspace 84, Muscone 
87125- 6, (505) 243-369 . Center. an Franci co, CA. 

This second annuaJ con·April J6-18 
ferenc and e posili n, VideoteJc '84, Chicago, fl. . 
ponsored b National Fairs The focus of this interna­

lnc" will be devoted to the tional conference and exhibi· 
concern of the automat dtion is ommerdaJ applica­
office. For detail , c ntacttions and activities of video­
Charley Yourc:I, National Fairstex. For details, contact Sa lly 
lnc., 1902 Van Ness Ave. , anSummers, London Online 
Francisco, CA 94109_Lnc., Suite U90, 2 Penn Plaza, 

New York, 1012], (212) 
A1•ril 16-28279-8890. 
Science Park '84, ew 

Apnl 1~19 Haven, CT. This mkrucom· 
IPAD D, Marriott Hotel, puter conference and exposi­
Denver, CO. This is the !'i c­ tion is designed for s mall­
ond naH na1 symposium to busine s exe uHves , For 
promot a wider awareness details, contact Scien e Park 
of the technology surround­ '84, Five Sci nee Park, New 
ing the Integrated Program Haven, CT 06511, (203) 
for Aerospace-vehicle De ign 43 -3089.• 
(!PAD). The focu will be on 
advance in distributed dnta· In order to gain optimal 
base management tech ­ coverage of your organl· 

zatlon 's computer confer ­nology lo upport integrated 
ences. seminars . wortc ·CAD/CAM requirements. It 
shops, courses . elc .. no lice

i p nsored by the National should reach our office a t 
Aeronautics , nd pace Ad­ least three months In ad· 
ministration, the Department vance of the date of the 

event. Entries should beof the Navy, and the Indus­
sent to : Even t Queue.try Technical Advi~ory Board BYTE Publication s. POB 

for IPAD. lnformation is 372 , Hancock, NH 03449. 
i!Vailable rom the IPAD Proj­ Each month we publish 
ect Office, Mail Stop 246, the current cont enH of 

the queue for the monthNASA Langley Research 
of the cover date and the

Center, Hampton, VA 23665, two followlng calendar 
(804) 865-2888, mont!is . Thus <1 given 

event m<1y <1ppear as m;my 
as three times in t h h sec ·l\prir 111-20 
tlon if ii is sent to us farT he 1984 Rocky M ountai n enough in advan ce . 

Data Processing Expo & 
Phone: 800-368-3404 (In VA , Call Collect 703·237-8695) 
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Take this 
giant 879.60 

Handbook for 
only 83.00... 

when you join the Byte ;eook Club'M 
You simply agree to buy 3 more books - at handsome 
discounts- with in the next 12 months. 

THE McGRAW-HILL COMPUTER HANDBOOK 
Editor in Chief, Harry Helms 
• 30 big sections give you in-depth answers 
• 992-page µiammoth sourcebook includes 


nearly 500 helpful illustrations 

•a staff of well-known contributors share 


the expertise that helped launch the 

computer revolution 


It puts the whole spectrum of computer science at your fingertips! 

4 more reasons to join today! 
1. Best and newest books fTom ALL publishers! 
Books are selected from a wide range of publishers by 
expert editors and consul tants to g ive you continuing 
access to the best and 1ates1books1n yourlield. 

2. Big savings! Build your library and save money too! 
Savings range up 10 30% or more oN publishers· list 
prices - usuany 2o%io 25%. 

3. Bonus books! You w111 Immediately begin lo partici­
pale In our Bonus Book Plan that a.Uows you sevlngs up
to 70% oH the publlshers' prices of many professional 
and general Interest booksl 

4. Convenience! 14-161imes a year (aboul once every 
3·4 weeks) you receive the Club Bulletin FREE. It fu lly 
describes !he Main Selection and alternate selections. A. dated Reply Card Is ~ncluded. II you want the Main 
Selection, you simply do nothing - ii will be shipped 
aulomatical/y. If ynu went an alternate selection -or no 
book at all- you simply Indicate it on the Reply Card and 
return it by the date specilied. You will have al least 10 
days to decide. I!, becauseof latedeliveryoftheBullet.in 
you receive a Main Selectiori you do not want, you may 
return ll for credit at the Club's expense. 

As a Club member you agree only to the purchase of 

lhree additional bool<s during your first year ol member· 

ship. Membershipmaybedisoontinuedbyeitheryouor

the Club at any time alter you have purchased the three 
addftional books. 

"(A1hether ~ou. 're a micro owner or a data processing
VV professional, whether you use a computer for 

your business or in your home, here is the ideal single-
volume reference. 

Organized for fast, easy access, it offers thorough 
coverage of every aspect of computer science and 
engineering. Unlike other books which offer brief 
overviews, The McGraw-Hill Computer Handbook 
gives full -length, signed chapters to really fill you in 
on sub,iec·ts as Wl·de-rancring as: 

~ o~ 
• circuitry • software • languages 
• peripherals • networking • robotics 
It's the one-stop "answer book'' that covers every­

thing from basic com.puter theory t.o specialized areas 
like voice recognition and artificial intelligence. 

Computerworld praises it for having "the depth and 
., 

usefulness typical of a McGraw-Hill reference. It's 
"very readable;' says Compuserve. And Stock Market 
magazine calls it "an invaluable reference tool for both 
the professional and the beginner."

Take advantage of this incredible limited time offer 
-J'oin the Byte Book Club today and get your Hand­
book for only $3 ! 

Fill out the card and mail today! If the card is missing, write to: 

BYTE BOOK CLUB™~~·h~~~~~~·NewJersey08520 

BYTE February 19S>I 46S 
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I 
Boolcs Received 


The AtademicApple, Richard 
Mowe. Reston, VA : Reston 
Publishing, 1983; 176 pages, 
15.3 by 23 c:m, softcover, ISBN 
0-8359-0033-9, $10.95. 

Advn11ced Database Machine 
A:rd1ilecture, David K. Hsiao, 
ed . Englewood Cliffs, NJ : 
Prentice-Hall , 1983; 416 
pages. IB.5 by 24.3 cm, hard­
cover, ISBN 0-13-011262-3, 
$35. 

Apple lI DiskGuide, Zelda 
Gifford . Berkeley, CA : 
Osborne/McGraw-Hi.II, 1983; 
46 pages1 13.5 by 13.5 cm, 
spiral-bound, ISBN 0-931988­
96-9, $7. 95. 

Atari 4001800 DiskGuide, 
John Thylor. Berkeley, CA: 
Osborne/McGraw-Hill, 1983; 
64 pages, 13.5 by 13.5 cm, 
spiral-bound, fSBN 0-931988­
95-0, $7.95. 

A11tomati11g Yo111' Finnudal 
Pol'tfolio, Donald Woodwell. 
Homewood, IL: Dow )ones­
lrwin, 1983; 272 pages, 15.5 
by 23.5 cm, hardcover, ISBN 
0-87094-399-5, 19.95. 

A11lomaH011, John Diebold . 
New York: American Man­
agement Associations Book 
Division1 1983; 224 pages, 
14.5 by 21.3 cm, hardcover, 
ISBN 0-8144-5756-8, $14.95. 

BASIC S11bror1Hne for Com­
modore Computers, Eddie 
Adamis. New York: John 
Wiley & Sens, 1983; 320 
pages, 17 by 25.3 cm, soft­
cover, ISBN 0-471-86541-9, 
$12.95. 

C-Bim : Ca etle-Ba M lnfot­
mation Management System for 
tile PET, Gary Greenberg. 
Blue Ridge Summit, PA : Thb 
Books, 1983; 224 pages, 13 by 
21 cm , soft over, JSBN 0­
8306-1489-3, $10.95. 

Tile COBOL Progmmmer's 
Booko/R riles, G. l.edinjr., M. 
Kudlick, and V. Ledin . Bel­
mont, CA: Lifetime Leaming 
Publications, 1983; 240 pages, 
15 by 23 cm, softcover, ISBN 
0-534-97923-8, $14.95. 

CPJM DiskG11ide, Curtis A . 
Ingraham. Berkeley, CA: 
Osborne/McGraw-Hill, 1983; 
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40 pages, 13.5 by 13.5 cm, 
spiral-bound, ISBN 0-931988­
97-7, $8.95. 

CP/M for l/1e TBM Using 
CPIM-86, Judi N. Fernandez 
and Ruth Ashley. New York: 
John Wiley & Sons, 1983; 272 
pages, V by 25 on, softcover, 
ISBN 0471-Bm9-1, $14.95. 

Co11111wdore 64 User's Hand­
book, the WSI staff. Cleve­
land, OH: W ber Systems 
Inc., 1983; 312 pages, 13.5 by 
21.5 cm, softcover, lSBN 0­
938862-50-2, $14.95, 

Comp11t1JY Graphics for tlte 
TBM Perso1111 / Comp14/cr, 
Donald Hearn and M. 
Pauline Baker. Englewood 
Cliffs, NJ: Prentice-Hall , 
1983; 352 pages, 18 by 24.5 
cm, hardcuver, ISBN 0-13­
164335-5, $24,95. 

Computers for Profit, David 
C. Dykstra . Reston, VA : Res· 
ton Pub}jshing Co., 1983; 272 
pages, 17.5 by 23.5 cm, soft. 
cover, ISBN 0-8359-0867-4, 
$14.95. 

CONLAN Reporl, R. Piloty, 
M . Barbacci, D. Borrione, D. 
Dietmeyer, F. Hill, and P. 
Skelly. Lechue Notes in 
Computer Science, Hl51. 
New York~ Springer-Verlag, 
1983; 192 pages, 16.5 by 24.5 
cm, soft over, lSBN 0-387~ 
U275-3, $10. 

Co11Jrolli11g Finnncial Perfor­
mance, An APPLE Business 
User's Guide, D. P. Curtin, 
J, R, Alves, and A. K. Briggs. 

omerville, MA: Curtin & 
london, 1983; 17 pages, 21 .5 
by 28 cm, softcover, JSBN 0­
930764-58-7, $15.50. 

Controlling Fimmcial Perfor­
mmrce, A11 IBM PC B11siness 
User' Guide, D. P. Curtin, 
). R. Alves, and A. K. Briggs. 
Somerville, MA: Curtin & 
London, 1983; 176 pages, 21.5 
by 28 cm, softcover, ISBN 0­
930764-57-9, $15.50. 

Cn111lograpl1y. Thomas 
B th, ed. Lectur Note in 
Computer Science, #149. 
New York: Springer-Verlag, 
1983; 416 pages, 16.5 by 24 
cm, softcover, lSBN 0-387­

11993·0, $18.50. 
DBMS Fur Distribrded Com­

puters and Networks, Dimibis 
N. Ch rafas. Princeton, NJ: 
Petrocell.i Books, 1983; 272 
p<1ges1 16 by 24 on, hard­
cover, ISBN 0-89433-184-1, 
$24.95. 

Tile Design of Dyn11mic Dnta 
Slruct11res, Mark H. Over­
mars. lecture Note in Com­
puter Science, #156. New 
York: Sp:ringer-Verlag, 1983; 
192 p<1ges, 16.5 by 24 cm, soft­
cover, ISBN 0-387-U330-X, 
$10. 

The Deyign of Well-Stmctuted 
and Correcl Programs, Suad 
Alaglc and Michael A, Arbib. 
New York: Springer-Verlag, 
1978; 304 pages, 16,5 by 24 
cm, hardcover, ISBN 0-387· 
90299-6, $17. 

Direct Met/io(ls for Sparse 
Mnfn'ces, Ole Osterby and 
Zahari Z latev. Lecture Notes 
in Computer Science, #157. 
New York: Springer-Verlag, 
1983; 136 pages, 16.5 by 24.3 
cm, softcover, ISBN 0-387­
12676-7, $8.50. 

Easy Add-On Projects for 
Spectru m, ZXBl & ACE, 
Owen Bish p. London , Eng­
land : Bernard Babani Ltd. , 
1983; 192 pages, 11 by17.8 cm, 
softcover, ISBN 0~85934-099-
6, .£2 .75. 

Effective Stnichm~d Progmm­
mi11g, Lem O. Ejiogu. New 
York: Petrocelli Books, 1983; 
192 pages, 16 by 24 crn, hard ­
cover, ISBN 089433-205-8, 
$24.95. 

£/ectro-OpHcnl Co111mu11ica­
lio11 Dictionary. Dennis Bod-
on and Dan Botez, eds. 

Rochelle Park, NJ: Hayden 
Book Co., 1983; 176 pages, 
155 by 23.5 cm, hardcover, 
lSBN 0-8104-0961-5, $16.95. 

Electronics Handbook, Mat­
thew Ma ndi. Reston, VA : 
Reston Publishing Co., 1983; 
376 pages, 16 by 24 cm, hard­
cover, TSB 0-8359-1603-0, 
$29.95. 

40 Easy Steps to Progmm­
111i11 f11 BASIC & logo, 
James L. Poirot and R. Clark 

Adams. Austin, TX: Sterling 
Swift Publishing Co. , 19 3; 
64 pages, 21.5 by 2.8 cm, soft­
cover, ISBN 0-88408-275-X, 
$3.95. 

44 Dy11amic ZX-81 Ga1111!S 
nnd Recreations, Jan Davie . 
Englewood Cliffs, NJ : Pren­
tice-Hall, 1983; 174 pages1 15.3 
by 22.8 on, softcover, JSBN 0­
13-329144-8, $19.95. 

Fozmdnfions of Comp11lnlio11 
Theory, Marek l<arpinskl, ed . 
Lecture Notes in Computer 
Science, 158. New York: 
Springer-Verlag, 1983; 532 
page$, 16.5 by 24.3 cm, oh­
cover, ISBN 0-387-1268q.9, 
$22. 

Getting Started on Nie S/larp 
1500 & Radio Shack PC·l. 

, H. C. Pennington , Gar 
Camp, and Ralph Burn . Up­
land, CA: !JG In ., 19 3; 280 
pages1 21by27.5 cm, ISBN 0­
936200-11-1, $16.95. 

Getting t/ze Most OtJt ofYorir 
Vilml Processor. Arn.old Rosen . 
Englewood Cliff , J: Pren­
tice-Ha lt, 1983; 222 pages, 
17.3 by 23.5 nn. softcover, 
ISBN 0-13-354548-2, $9.95. 

Grop/1-Gmmmars a11d Tlrefr 
Ap11lication lo Computer Sci­
tince, Hartmut Elirig, Man­
fred Nagl, and Grzegorz 
Rozenberg, eds. Lecture 
Notes in Computer Sci nee, 
#153. New York: Springer­
\krlag, 1983; 464 pages, 16.6 
by 24-.3 cm, softcover, I BN 0­
387-12310·5, $20.50. 

Guide to tlte IBM Perso1111/ 
Compult!r, Walter Sikonowiz. 
New York: BYTE Books/ 
McGraw-Hill, 1983; 312 
pages, 15.3 by 22.9 cm, soft­
coveT, ISBN 0-07-057484-7 
$19.95. 

Hardware hiterfn:dng witlr Ifie 
Apple l/ Pius, John E. Uffen­
beck. Englewood Clif[s, NJ : 
Prentice-Hall , 1983; 256 
pages, l8 by 24 cm, hard­
cove.r, ISBN 0-13-383851- , 
19.95. 
Haw to Win at Video Games, 

the editors of Co11s1t111e1· 

Guide, New York : Crown 
Publ' hers, 1983; 64 pages, Zl 
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Books Received------------------------------------------------------- ­
by 27.5 cm, piral-bound, 
ISBN 0-517-42470-3, $3. 98. 

1 Speak BASIC tu My VIC, 
(reacher's Ma nual), Aubrey 
B. Jone Jr. RocheUe Park, J: 
Hayden Book Co. , 1983; 272 
pages, 21 by 28 cm, oftcover, 
ISBN 0-8104-6169-21 $18.75. 

IBM and the U.S. Data Pra­
cessi11g Irliiustry: An Economic 
HisttJry, Franklin M. Fisher, 
James W. McKie, and Richard 
B. Manck . New York: 
Praeger Publi hers, 1983; 544 
pages, 16 by 24.3 cm, hard­
cover, lSBN 0-03-063059·2, 
$37.95. 

IBM Datr1 Files, David 
Miller. Reston, VA: Reston 
Publish ing Co. 1 1983; 272 
pages, 15.3 by 22.8 cm, soft­
cover, ISBN 0-8359-3026-2, 
$15. 

IBM PC DiskG11ide, David 
A. Wilson. Berkeley, CA : 
Osbome/McCraw-Hill, 1983; 
48 pages, 13.5 by 13.5 cm, 
spiral-bound, ISBN 0-931988­
94--2, 58.95. 

Tire JBM!PC & Business Sofr­
ware, Jame E. Kelley Jr. 
Wayne, PA: Banbu ry Books, 
1983: 354 pages, 18 by 23.5 
cm, spiral-bound, ISBN 0­
88693-000-6, $39. 95. Includes 
two 5 '14 -inch noppy disks. 

Tlie IBM Personal Computer, 
Robert J, Traister. Blue Ridge 
Summit, PA : Tab Books, 
1983; 202 pages, 19.5 by 23.5 
cm, softcover, ISBN 0-8306· 
1496~6, $10. 95. 

TC Timer Cookbook, 2nd ed. 
Walter G . Jung. Indianapolis, 
JN: Howard W. Sams & Co.1 

1983; 384 pages, J3 by 21 cm , 
softcover, ISBN 0-672-21932-8, 
$17.95. 

Knyp ro User's Handbook, the 
WSJ staff. OeveJand, OH: 
Weber Systems Inc., 1983; 
312 pages, 13.S by 21.5 cm, 
softcover, ISB 0-938862-12­
X, $14.95. 

The Master Memory Map for 
lire Conrmorlore 64, Paul 
Pavelko and Tim Kelly. Res­
ton , VA: Reston Publishing 

Co. 1 1983; 192 pages, 15.3 by 
22.5 cm, softcove.r, ISBN 0­
8359-4243-6, $14.95. 

Mastering Micros, Hannah 
l Blank. New York: Petrocelli 
Books, 1983; 368 pages, 16 by 
24 cm, hardcover, ISBN 0­
89433-207-4, $24.95. 

Micmcomputer Gmplrics and 
Prog rnm111ing Techniq1u!s1 

Harry Katzan Jr. New York : 
Van Nostrand Reinhold , 
1982; 244 pages, 16 by 23.3 
cm, hardcover, ISBN 0-442­
28419-5, $22.50. 

Minute Manual fo r Apple 
Writer ll, Jim Pirisino. Colum­
bia, MD: Minuteware, 1983; 
85 pages., 13.5 by 21.5 cm, 
s ftcove:r, ISBN 0-913131-00-8, 
$7.95. 

Office Automation and Word 
Processing Fundamentals, 
Shirley A . Waterhouse. New 
York: Harper & Row, 1983; 
368 pages, 18.7 by 23.4 cm , 
softcovei:; ISBN 0-06-046954­
4, $14.50. 

PC DOS Using the IBM PC 

Operating System, Ruth 
Ashley and Judi N. Fer­
nandez. New York: john 
Wiley and Sons, 1983: 240 
pages, 17 by 25 cm, softcove.r, 
ISBN 0-471-89718-3, $14.95. 

Personal Compute.rs & 
Games, the editors of Con­
s111her G11ide. New York : 
Crown Publi hers, 1983; M 
pages, 21by27.5 cm, spiral­
bound, ISBN 0-517-41595"-X, 
$3.98. 

Pictorial Data Analysis, 
R. M. Hara1ick, ed . New 
York : Springer-Verlag, 1983; 
4 0 pages, 17 by 25 cm, hard­
cover, ISBN 0-387-'12288-5, 
$49.70. 

P/111mi11g and Budgeting, A11 
APPLEBusines User's Guide, 
]. R. Alves, D. P. Curtin, and 
A. K. Briggs . Somerville, 
MA: Curtin & London, 1983; 
144 pages, 21 .5 by 28 cm, soft­
cover, ISBN 0-930764-62-5, 
$15.50. 

Plm111ing amt Budgeting, A11 
IBM PC Bttsiness User's G11irle, 

DANA'S COMPUTER DISCOUNT 

* Highest Quality - Lowest Prices * 

FULL HEIGHT 

HALF HEIGHT 
Apple II & E Compatlble 

.saim line · .ii) Hille: Wfpaiten. 
Single •l~O<I 163 K capacilV 

35 rrao 
Slnijl ol<lc!d •~3 K cop~cu~ 

LMS JOYSTICKIBM PC KIT 
Apple II & E Compel.Ible Apple II & E Compatible INCLUDES: 

HOJI>')' duly cas& • DELU E CA.SE 
• POWE R .SUPPLY W/F/\N 
• OElACliABLE LOW PROFILE KEV!IOARD 
• MOTliER 80,t.RD FULLV SOCf(filEO 
• A~L COMPONE'ITS INCLUDED TEAC FD55B 
• fULL DOCU MEl'll/ITIONS 

The Highest OuaUly ! •Jr.I II R#,M 
Slim llM • 40 H e eop.ot>Ollly• 5 £XPANSION SLOTS 
Douole •Kl•<I. doubt d n•lt~

ONLY 
s99s00 OompaHble 

ASSEMBLE IN 1 HOUR $19495 $18995 

- .s 4164 150NS $6.95 ea. Limit 64 Pc Commodore® Compatible Drive s299es R.A.M CHIP 4164 200NS $5.50 ea. per customet 

Dana ' s Discount Computer TF1AcF05:;~1osoo·WTP•1 
12• Aml);rr Man•lo• LOW Aft' 

Buyers Club * * * * 12'G•"9nMonllorlo.,Ro$ 

• $12.00ANNUAL MEMBERSHIP !REFUNOABLEJ IO ' BMCColor Monllo• -
' 510 OOCAEOI tlOWAIU) FIASl PURCHASE­ 1~· Aloono Ambe• t,\o.,llur rl• Ru~ 
' SPECIAL AODEO OtSCOUNTS i2' Allon• Green Mon//GJ HI Ras 
• MONTHLY SPECIALS FOR MEMBERSONLV. BOCOi. BMCPrlnler 
• SPECIAL °"EMDERSHIP ACCOU l'H ANO IO CARO .J '•• Al)9le Co/111>~1/bre 
• PE~ON,O.LCtfEC'ISACCEPT ...BLI: FAO"ICLUa MEMBERS 311 IBM PCClQmpailbl 

~11 t6SDDiflopoy0'5.,.jl3o ot iOI 
C<Joltng F•n• lo• Aople 

s2~. ~ 
~9.~S 
&9.95 

~~:~:: 

;~!: 

CALI.­
Cl\Ll 
16..9S 
(-'1..95 

' 

APPLE II & E 
Dl.•cD•I•• Co<1 1rolle1 C.:. •G 

Pr1r11.ir1n1e1ra.:ao:.rd 

EpsG!lCofl\piltlble 

$4495 

6~ I< Uppo r Lower 
247 F"u-nc.Ucn!.Df1 K~~bO tO 

Nl1mlf!t1c. Keyp.an 
11 .0 CB5'l 

$49995 

t n• t Prooucl s1'1pp~ In lae101yJoin Our cIC's Avalleble & More . . Dana s ompu er 1scoun e~rtons •..llh m~nu ractoror~ 
74L$3~ ........................... ....... 52.25 Club "'""""W· Prl"~ ~ avaa•tl!llll' 

,,,5 ................. ., ........ ...... .. 4.90 1 10
2, ,.. .................. .. ................. . ,.(9 And Save! P.O. Box 15485, Santa Ana, California !~~1::_ 0~•n9• •mMui 

6501. ... ........ ...... . ...... .. . ...... .... . . 95 


Orders: 1-800-262-DA A In Cali fornia : (714) 953-9105 
0 RDE R DESK 8;00 A.M. TO S;OO P.M 

PS1 MON, TIOIU FRI. lfl10m.niua...r.1 orctett. .t1cc p•o'1 whn,.. .55.00 !fUn::hbfQe to' nnnilOnog. plu.s shipping Ohi.UQi!!S • We accepl V~'S , M~:s1c,C-1•d. Mone) Ou:jor1 
Ordefl norm 'll ~ • hlpJ>•d wi tMn 48 l>our•. and Ger1 1 1~ad c hoc;.k:s • Chcu;ti~ req,ul,. bani.: c l aflnco • Callfofnh• 10~1aon15 flldid 6 '/,, sE1,01 tax • AU !Ubject lo o\111Uuttm t'.t', acc.eplance-. a.nd 

'Yari11catlon • All •alt!s aru llriBt • S1llsfi1tc1~on gua...1nl D&d Of tuO rctlund 
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Books Received---------------------------­
j . R. Alves, D. P. Curtin, and 
A . K. Briggs. Somerville, 
MA: Curtin & London, 1983; 
144 pages, 21.5 by 28 0111 soft­
c ver, ISBN 0-930764-61-7, 
$15.50. 

Polishing Yo11r Apple, vol. 2, 
Herbert M . Honig. Indiana­
polis, IN~ Howard W. Sams 
& Co., 1983; 112 pages, 14 by 
21.5 m, softcover, ISBN 0­
672-22160-8, $4.95. 

Prob/t?111 Solving nnd Stmc­
luretl Progmmming with For­
tran 77, Martin 0. Holoien 
and Ali Behforoo.z . Monterey, 
CA : Brooks/Cole Publishing 
Co., 1983; 528 pages, lB.5 by 
23.5 cm, softcover, ISBN 0­
534-0U75·2, $21 .95. 

Tlie Progmmmer's CPIM 
Hant/book. Andy Johnson­
L.aird . Berkeley; CA : Osbome/ 
McGraw-Hill, 1983; 512 
pages, 18.5 by 23.5 cm, soft­
cover, ISBN 0-88134-103-7, 
$21.95. 

T/1e Programmer's Craft , 
Richard]. Weiland . Reston, 
VA: Reston Publishing Co., 
1983; V6 pages, 18 by 24 cm, 
hardcover, ISBN 0-8359-5645­
8, $18.95. 

Prograuwwr Productivity, 
Myths, Methods, and Murph· 
ology,. Lowell Jay Arthur. New 
York: John Wiley & Sons, 
1983; 314 pages, 16 by 24 m, 
hardcover, ISBN 0-471-86434­
X, $22.95. 

Ptogl'a111mi11g 11 Personal 
Co111put1tJ; Fer Brinch Hai1sen. 
Englewood Cliffs, NJ: Pren­
tke-1-(all, 1983; 440 pages, 1B 
by 24.5 cm, hardc ver, ISBN 
0-13-730267-3, $25. 

The Prvgmmming Lcmgunges, 
C. H Smedema, P, Medema, 
and M. Boasson. Englewood 
Oill , NJ: Prentice-Hall Inter­

national, 1983; 160 pages, 15 
by 23 cm, softcover, TSBN 0­
13-729756-4, $16.95. 

T/le Progmmming LAnguage 
Ada Reftm.mce. Manual, ANSI/ 
MlL-STD-1815-1983. Lecture 
Notes in Computer Science, 
,#155. New Yo.rk: Springer­
Verlag, 1983; 344 pages, 16.5 
by 24 cm, softcover, ISBN 0­
387-12328-8, $14.50. 

Progmmming umg?mges, De­

sign and lmpiemrmtal io11, 2nd 
ed . Terrence W, Pratt. Engle­
wood Cliffs, N J: l?rentke­
Hall, 1984; 624 pages, 18.5 by 
24 cm, hardcover, ISBN 0-13­
730580-X, $24.95. 

Progmm1t1i11g Ille Apµ/e 11 in 
BASJC, Pau l Tebbe. ·ngl 
wood Cliffs, NJ: Prentic ­
Hall, 1983; 192 pages, 15.3 by 
22.8 cm, softcover, ISB 0-13­
729749-1, $1 .95. 

Q11<Jdp4ck, A S11brouti11a ftlck­
11gefor A11tvmnfir: Jntegmfio11 , R. 
PiesseJ\S, E. de Doncker­
.Kapenga, C. W. Dberhuber, 
and 0 . K. Kahaner. New 
Yotk: Springer-Verlag, 1983: 
312 pages, 15.5 by 23 cm, snft­
cover, ISBN 0-387-12553-1, 
$22. 

Semicondur:tur Dl!Vice Tl!ch­
nology; Malcolm E. Goodge, 
Indianapoli , I : Howard W. 
Sams & Co., 1983; 512 pages, 
16.3 by 24.3 cm, hardcover, 
JSBN 0-672-22074-1, $34.95. 

Sim11/atia11 of Computer Co1t1­
111tmication Sys/ems, Charles 
H . Sauer and Edward A . 
MacNair. Englewood Cliffs, 
NJ: Prentic -Hall, 1983; 174 
pages, 18.3 by 24,3 cm1 hard­
cover, ISBN 0-13.811125-1, $25. 

Software Design and Develop­
ment, Philip Gilbert. Chicago, 
1L: Science Research Assod­
ates, 1983; 704 pages, 19 by 
24.5 cm, hardcover, ISBN O" 
574-21430-5, $32. 

Sofrwm\! Directory, 7th ed. 
Fairfax, VA : PC Clearing­
1louse, 1983; 840 pages1 21.5 
by 27.5 cm, softcover, ISBN 0­
88674-000-2, $29. 95. 

T/!e Struct11red Alter1111live: 
Progmrn Design, Sfyle, nt1d D11­
b11ggi11g, Don Ca el. Reston, 
VA: Reston Publishing Co., 
1983; 256 pa e , 16 by 23.5 
cm, hardcover, ISBN 0-8359­
7084-1, $24.95. 

Slr11 ctured Cobol Report 
Wrile1; David Schechter al'\d 
Georg Yvkoff. Reston , VA : 
Rest n Publishing Co., 1982; 
320 pages, 18.3 by 24.3 cm, 
hardcover, ISBN 0-835 -7097­
3, $24,95. 

25 Ailvnnced Games fo r t/u 
PETIC BM, arry H, tch . 
Rest n , VA : Reston Publish· 

ing o., 1983; 224 pages-, 15 
by 23 cm , softcover, ISBN 0­
8359-7 94-X, , 12.95. 

The User' Guide lo Commo­
dDl'I! 64 & VIC 20 Computel's, 
Software & Periphemls1 the 
editor f C011sw11er G 11 irle. 
New Yark: Crown ru.bUsher , 
·1 3; 80 pages, 21 by 27.5 cm, 
spira l-bound, ISBN 0~517· 

41447-3, $4.98. 
User's Hn11,fbook lo tl1e Atari 

40UIBOU Cnr1w~1lcn;1 Jeffrey 1\ . 
Weber and Stephen J. 
Szczedn ki . Cl veland, OH : 
Weber Sys tems Jnc., 1983; 
322 pages, 13 by 21 .5 cm, soft­
cover, JSBN 0-938862-15-4, 
$'13.95. 

Use,-'s H11ndbook lo t/ze IBM 
Prrso11ai Co11tpute1; Jeffrey R. 
Weber. Cleveland, OH: 
Weber Systems Inc ,, 1982; 
300 pages, 21 .5 by B.8 cm, 
softcover, ISBN 0-938862-13-8, 
$13.95, 

User'$ T-la11dbook lo Ill e 
TRS-BU Model 11 Co111µ11te1; Jef· 
frey R. Weber. Cleve land , 
OH ; Weber Systems Inc., 
'1983; 304 p age , J3 by 21 .5 
cm, softcover, ISBN Q.. 38862­
01-4, $13.95. 

Uset 's Handl1ook lo lhc 
VJC-20 Co111prtter, Je.ffrey R. 
Weber and Stephen J. 
Szc--.Gecinski. Clevelnnd, OH: 
Weber Systems lnc., 1983; 
280 pages, 13.3 by 21.5 cm, 
sqftcover, ISBN 0-9388 2-48­
01 $13.95. 

Usins VisiCa/c, Carol Klit.z­
ner and Matthew J. P lociakJr. 

ew York: John Wiley & 
Sons, 1983; 277 pag s, 17 by 
25 cm, softcover, ISBN 0-471· 
89852- ' $16.95. 

VIC BASIC, A Us11r-Frie11r/ly 
G11ide, Ram n Zamora, Don 

' Inman, Bob Albrecht, and 
Dymax. Reston, VA: Reston 
Publishing Co., 1983; 360 
pages, 15 by 23 cm, softcaver, 
I BN 0-8359-8377-3, $14. 95. 

Visicalc DiskGuide, David 
A. Wilson, Berkeley, CA: 
Osborne/ lcGtaw-Hi.11, 1983; 
16 pages, 13.5 by 13.5 cm , 
·pirat-bound, ISBN 0-931988­
98-5, $6. 95. 

A zsn Works/inµ Marwal, 
E. A. Pan:. London, England: 

Bemard ~ab ani Ud., 1983; 
192 pag s, 11 by 18 cm, soft­
cover, ISBN Q...859 4-087-2, 
£2.75.• 

This is a list of boo!<s 
received at BYTE Publlca­
tlon s during this past 
month. Although the list 
Is not meant to be exhaus­
tive. Its pu,rpose is to ac­
quaint BYTE readers with 
recently published titles In 
computer science and re­
lated fields. We regret 
th<it we cannot review or 
comment on all the books 
we receive ; instead. this 
list is meant to be a 
monthly acl<nowledgment 
of these bool<s and the 
publishers who sent them. 

T/ie n11swer lo the cryplo­
8mm m1 page 386 reads: 

SOME CONSIDER IT 
FOOLISH TO ORK 
THESE PUZZLES, 
WHTLE OTHERS PREFER 
ANAGRAMS AND 
rnoSSWORDS. J LIKE 
THEM ALL A D HOPE 
THAT YOU HAD SOME 
FUN WlTH T HIS EASY 
ONE. 

BYTE'S Bugs 

Gremlins Tiptoed Here 

Author Ray mond A . 
Diedrkhs wrote in to say 
that Gremlins had tiptoed 
through the ver ion f h i.s 
Font progr;:irn ("A Character 
Edit r for the IBM PC:' 
Nove mber, page 467) . The 
following patches should b 
made in th e indicated pr-o· 
gra.m Lines: 

line 2090 "I+ 1" 1nslead or "f 
lina 2175 "CROW+ 1" m~ead ol 

"CROW" 
line 2280 ·~ TO a· insta d or 

"O10 7" 
One 2325 "1 TO a" instead ol 

"OTO 7" • 

468 ~bruoiy 1984 ~ DYTE l'ublltollon~ ln<o 
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Clubs and Newsletters 


Scope for Scholan 

Scape (Sclro/11rly Co1111111111irn­
tion.: 0111i11e P11blis/ih1g n11d 
Education) is a news.letter that 
is produced bimonthly at 
Queens College in Flushing, 
New York, and contains in­
formation on networks, pub­
\ishi ng opportunities, calls 
for papers, a calendat, and 
annotated bibliographie . An 
annual subscription is $47. 
For details, write lo Scopt!, 
Queens College, City Univer­
sHy of New York, Flushing, 

y U367-0904. 

A Word for 

IBM PC Users 


The Washtenaw IBM Per­
sonal Compuier User Society 
(WlPCUS) meets on the third 
Thursday of every m011th in 
Ann Arbor, Michigan . The 
monthly publication, WIP­
CLJS Word, contain minute 
of meetings, information of 
souices for the !BM Personal 
Computer. and a Ust of recent 
acquisition in the WIPCUS 
disk library. The lub al o 
maintains a hotline and an 
electronic bulletin board sys­
tem, the Wl PCUS Wire, that 
operates ;24 hours a day on 
the three c:ommonly used 
modem pr tocols. Member­
ship is $1 a yea r; $12 for 
students and senior ci tizens. 
Address all cone pondence 
to Sue Wooley, WlPCUS1 

2647 Yost, Anri Arbor, MI 
48104. 

Innovations In 

Education 


Hands On is a quarterly 
newsletter produced by Tech­
nical Education Research 
Centers (TERC), a nonprofit , 
public service corporation 
dedicated to improving edu­
cationby encouraging the ap­
propriate use of microcom­
puters in Jabs and clas · 

tooms. Each issue includes 
articles, book and software 
reviews1 a bulletin board, 
news, and an idea exchange. 
A $10 contribution is re­
quested to receive the 
quarterly newsletter. For in­
formation , contact Technical 
Education Research Centers 
Inc., 8 Eliot St., Cambridge, 
MA 02138. 

Computer Assistance 
for the Disabled 

The Center for Computer 
Assi tance to the Disabled 
(C-CAD) is a nonprofit cor­
poration that meets regularly 
to discuss how the discovery 
of compuleJli has contributed 
to the quadriplegic business­
pec on . Meetings also in­
clude demon trations of 
Lugo, adaptive software, 
voice .recognition, and more. 
For details, write to C-CAD, 
POS 314, Hurst, TX 76053. 

A Students' Scroll 

Scroll, a new letter pre­
pared by stu.de nrs in the 
technical-writing program at 
Middlesex Community Col­
lege in Massachusetts, con­
tains inf rmation about 
career objectives and skills 
that potential technical 
writers will need to develop. 
For further details, write to 
the Technical Writing Pro­
gram, Middlesex Commu­
nity College, Spring Rd., 
Bedford, MA OV301 or call 
Caryl Dundorf at (617) 
275-8910, ext. 278. 

Gulde to Perlodlcals 

The Computer Newsletter, a 
guide to microcomputer in­
formation, is produced ten 
ti.mes a year In six edlHons 
for various brands of com­
puters available today. Each 

issue con~ains a directory of 
recent articles fro m more 
than 50 periodical publica­
tiorts. :References are an­
notated to include relevant 
source information. One sub­
scription is $17.50 fot all ten 
issues; when subscribing, in­
cl ude the name and model of 
your computer. Contact 
MHN Services lnc. 1 Depart­
ment M3, POB 952, Cleve· 
land, OH 44120. 

Compupro 
Across the Board 

A nation a1 nonprofit users 
group for owners of God­
bout's Compu pro provides a 
forum in which to share tech­
nical information, soluti ns, 
and special-purpose applica­
tions. A monthly newsletter, 
a bulletin board syslem 1 and 
a member-list publication are 
planned. An optional charter 
membership is available for 
$10. To inquire or join, send 
your name, address, and 
equipment information ·to 
CPro U ers Group, FOB 1474, 
Woodbridge, VA 22193. 

Newsletter for 
Productive Lawyers 

The Att!omated Lnw Office 
Consultant is a newsletter that 
provides Lawyers with infor­
mation and analyses about 
automated-office products 
and how to select equipment 
that will improve productivi­
ty in the law office . A sub­
scription ls $65 a year &om 
Roadrunner Publications 
Inc., POB 13548, Austin, TX 
7Bm. 

IBM Users In 
Bluegrass Country 

The Bluegrass IBM PC 
Users Group meets on !:he 
fourth Saturday of every 

month at 1 p .m . in the Univ­
ersity of Kentucky Comput­
ing Center's Micro Lab 
(Room 107, McVey Hall). 
Membership is $5 a year and 
includes a monthly newslet­
ter and access to a software 
library, For further infom1a­
tion, wri te to Diane SkoU, 
Room 72, McVey Hall, Univ­
ersity of Kentucky, Lexing­
ton, KY 40506-0045. 

For Genealogical 

Researchers 


The Quinsept User Group 
produces a newsletter that 
cove.rs such topics as genea­
logical-book reviews, prob­
lem solutions, and articles of 
interest to genealogica l re­
searchers. The newsletter will 
begin as a quarterly and pro­
gress into a bimonthly pub­
licati n . Membership is $15 
annually and includes a sub­
scription to the newsletter. To 
apply for membership, write 
to Quinsept User Group, 
5855 Santa Teresa Blvd ., San 
Jose, CA 95123. 

Oregonian 

Commodorlans 


The Sou thern Oregon 
Users Group m eets twice a 
month to discuss the best 
uses for the Commodore M 
and VlC-20 computers. A 
newsletter is planned and 
anyone with ideas or sugges­
tions is encouraged to send 
them to Jim Powell, 36(){) 
Madrona lane, Medford, OR 
97501, (503) 779-7631. 

A Capital Idea 

The Capital Osborne Users 
Group (CAPOUG) meets 
once a month at the library in 
Bethesda, Maryland, to serve 
users from Maryland, north­
ern Virginia, and the District 



Clubs and New1letter1 ---------------------- -­

of Columbia. A $12 member­
ship fee includes access to 
the software library main­
tained by the cl1,1b and a 
subscription to the newslet­
ter that contains articles, 
tutorials, and advertise­
ments. For details, write to 
Merrill Hesse\, 6200 Winne­
bago Rd. , Bethesda, MD 
20816. 

Math and Science 
Education Journal 

The As ociation of Com­
puters in Mathematics and 
Science Teaching (ACMST), a 
nonprofit organization, pro­
duces a substantive quarterly 
publication called The ]011rnn/ 
of Compulers in Mathematics 
cmd Science Teaching <fCMSTJ. 
It is applicable to elementary, 
secondary, and college edu­
cators who would benefit 
from extensive features, re­

views, resou rces, and a 
calendar. Members can bene­
fit from the group' Com­
puter Book Center, in which 
more than a dozen participat­
ing publishers of computer 
books provide n~duced rates. 
Membership in ACMST is 
$15 a year and includes a sub· 
scriplion to tl1e quarterly 
]CMST. Author's guidelines 
and advertising rates are 
ava±Jable u pon request. For 
further details, write to The 
Journal of Computers in Mfli/te­
nmtics rmd Science, POB 4455, 
Austin, TX 78765. 

Atarls are 

OK In Duncan 


The Duncan Area Afarj 
Computer Users G ro up 
(DAACUG) welcomes every­
one interested in computing 
w ith Ataris to atl nd their 
monthly meetings in south-

Tbe DS120 Termlnal Controller makea your LA36 perform 
llke a OECwfltera> Ill. 
The Datesouth DS"'l 20 gives your DECwn1ert II the hfgh speed 
printing end versatrle performance featu.res of the DECwrlte r41' 
Ill et only a fraction orthe cost. The OS120 Is a plug compatible 
replacement for your LA36 logic board which can be lnstaUed 
in mfnutes. Slanderd features include: 
•165 cps bldireclloneJ PrintJng •AS232 Interlace 
• HorlzOrital &Vertical Tabs- • 20 mA Current Loop Interface 
•Page Lengtn Selection • Top al Form 
• 110-4800 belld operation •Adjustable Margins 
• 1000 character print buffer •Double Wide characters 
• X~. X-olf protocol •Parity seleotlon 
•Self Tes! • Op~onal APL character set 
Over 9,000 05120 unf1s are now being used by customers 
ranging from the Fortune 500 10 personal computing enthusi· 
asls. In numerous lnstellatlons, entire networks of terrnlnals 
have been upgraded to take advantage al today's higher speed 
data communications services. LSI microprocessor electronics 
and strlct quallty control ensure dependable performance for 
years to come. When sel'Vice rs requfred, we wlll respond 
promptly and effecliVe1y. Best of all. we can deliver immediately 
through our nationwide network of distributors. Just give us a 
call for all the details. 

data@@ruJ~[}u

computer corporation 

P.O. Bmc 240947 • Charlotte, North Carolina 28224 
704 / 523·6500 

4'70 M!bruruy 1~ © BYrE PubllcatlDM In•- Circle ~07 on inquiry card. 

western Oklahoma. Separate 
sessions for novice and ex­
perienced users are held after 
each general meeting. An­
nual membership dues are 
$10 and include access to t:he 
club's disk library and dis­
counts on hardware and soft­
ware purchases. For further 
details, contact John Bor­
chardt, DAACUG, 9U Prim­
rose St., Duncan, OK 73533. 

A Band of Colors 

The Vancouver Color Com­
puter Club meets at 7:30 p.m.. 
on Lhe third Tuesday of every 
month in Burnab}'I British 
Columbia . Tu develop as 
broad a base as possible, 
everyone interested in the 
TRS-80 Color Computer is 
welcome to join. The $15 an­
nual membership entitles 
you to participate in group 
purchases, the software l i­
brary, hardware lending, and 
voting in the club. For details, 
contact the Vancouver Color 
Computer Club, 333 Boyne 
St., New Westminslefi British 
Columbia V3M 5J9, Canada. 

ASACOS 

By rhe Bunch 


A Bunch of Atari Com­
putet Owners (ABACOS) 
has formed in the Saugerties 
area of New York state to 
serve the users who live be­
tween Albany and New York 
Oty. A newsletter, Refri?sh, is 
produced every two months 
ancl c ntains oftware re­

views, an edi'rodal, and a 
program of the month . A $4 
annuaJ membership include 
a subscription to the news­
letter. For details, con tacl 
ABACOS, 90-A Partition t ,, 
Sa ugerties, NY 12477, (914) 
246-7193. 

News for Epson 
Users 

QHX., an independent 
newsletter for users of th 
Ep on QX-10 and HX-20 com­
pute.rs, is produced every 
month by the Epson Com­
puting Group. Readers are 
welcome to submit que ­
tions, hints, or articles about 
new products to QHX for 
publicatfon. The number of 
the free, dub-maintained, ac­
tive electronk bulletin board 
is (618) 997-3220. A one-year 
subscription to the new let­
ler is $25. For further details, 
contact the Epson Comput­
in g Group, 400-2 East 
DeYoung, Marion, lL 62959, 
(618) 993-3600. 

Forum for Dara 

The Data F-0mm is a 1..1 e.r­
oriented and -operated infor­
mation exchange free to users 
who apply via the communi­
ca tions line, The databa 
has plans to expand with 
user input. F'or information, 
contact Stephan Ander on, 
Saite 718, 20993 Foothill 
Blvd. , Hayward, A 94541, 
or call 415) 276·6322_ • 

If you would lilte BYTE ff'i<dc>•\ 10 lmow about your club or 
newsleuer send the detail~ ilccomp;m1ed by no more th;in one 
newsletter to Clubs and Newsletters. BYTE Pub liurtrons. POB 
372. Hilncoci<. NH 03449 Oversei1s grou ps ;ire encouraged to 
p;irtlcipa te. rte,1se <'l ll ow at ieasr three mon t hs for yom 
<1nnouncemen1 to appe,11 . 
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ANNOUNCING 

THE INSIDE STORYON 

DATASPEC CABLES. 


underhood shield 

Take a look at the picture 
above.The shielding under 
the RS232 connector hood 
of DATA SPEC"' cables is 
different from anything 
you've seen before.No 
flimsy foil. Or painted hood. 
Instead, DATA SPEC"' gives 
you an extra heavy gauge 
shield under the normal 
hood which ensures that the 
cables exceeds the FCC 
requirements on emission 
standards. 

And, if you look further 
inside. under the shield, 
you'll see the advent of PDT'"* 
Technology: DATA SPEC"' 
cables are the first to employ 
this technique outside of 
aerospace applications.
PDT Technologyensures 
that you will never have to 
solder a broken joint or even 
open the hood. 

However, the biggest 
news is actually the littlest 
part of the story. The price. 

You can find out about it at 
your dealer who carries 
DATA SPEC"' products. 
Modern manufacturing 
techniq ues have made 
DATA SPEC'" cables priced 
lower than lesser quality 
shielded cables. 

DATA SPEC"' cables. 
There's more to it than 
meets the eye. 
'POT(Poly·vinYI do~ng lechniQue}involves the 
lnieclion ol po!y..yjnyl uflder the shleld to fuse the 
conducloo; and pins togetller lll\ls erisunng reliability 
Ul1der lhe mosI adverSe co~itioos. POT Isa r1!9is· 
lered lrademarl< ol Advanced Tool Technology Inc 

THE FAMILY OF HIGH INTEGRITY COMPUTER SUPPORT PRODUCTS. 

18215 Parthenia Street, Northridge, 91326 CA (213) 701-5848 g;~i! ~~~ :~~ ~~:~:'.ts~~~~~~i~ies. 




BYTE's User to User 

Conducted by Jerry Pournelle 

ll'Jed and ll'ue 

Dear Jetry, 
You stated in "Epson QX-10, Zenith 

Z-:!9, CPIM-68K, and More'' (August, 
page 434) that you are interested in the 
UCSD p-System, especially under the 
CPIM operating system. A number 0£ 
years ago, North Star had such a package 
available. It was purchased with the 
North Star Horizon I am using (1979 vin­
tage) and rtms fairly sllloothly. I am quite 
intrigued by the concepts it present:s in 
program developmen!; h owever, I have 
had so much difficulty in getting its text 
editor to work properly that I abandoned 
the project. 

On another subject, I don't believe I can 
write you without including my fair share 
of cracks at your User's Column, which 
I read faithfully, 1 till use the North Star 
1979-vintag Horizon with CP/M. This 
machine, and several workhorse 
machines that friends of mine own, serve 
us well year after year. 1 think you don't 
mention enough the path of the I.Tied and 
true. Certainly l don't recommend the 
same hardware that 1 have to newcomers 
in the com_puter field . However, J also 
would not Tecommend the Sage1 Com­
pupro 68000 proce sor1 or a host of other 
products you speak of quite fond ly. For 
those of us who are not hardware/soft­
ware experts and cannot afford the fre ­
quent services of an expert (1 am not say­
ing that you can, by the way}, a 
somewhat less exotic, but time-tested, 
machine is the better buy. 

La tly, I will make these off-the-cuff 
comments. You don' t seem to give ade­
quate press to North Star, Qume, and a 
ho t of ot:-her equipment. Also, the S-100 
bus seems to have fallen out. of favor with 
you. Need I cite the Epson, Otrona, Sage, 
and possibly more? 1 don't know about 
you, but as I look for a computer to sup­
plement the services of my North Star, I 
am glad that I have a_ bus ready to plug 
new boards into. Any computer that I 
purchase in the next few years w'ill cer­
tainly be an S-100 machine . 
Paul Kile 
Appleton, WI 

My late mad friend also gaue up on tile 
UCSD Pascal editors, which ca115ed /zim to 
scmp public-domai11 UCSD Pascal. 1gnlf1er 
that Softec/1 /ins mnde considemble im~ 

provemerits, but I hnm:n't seen its UCSD 
Pnscal for S..WD mncliir111s, 

l don't k11ow where you gl!t t/1e Impression 
/lint S-IDO systems hnue fallen out of my favor. 
I'm writing this 011 n Co111p11pro ZBO, 01.ir 

n orkhorse 111nchi11e i 11 Compupro 808518088 
Dm-1/ Prxes or, t11 1d (>Ur 111n1or experimental 
ma hine Is a Compupm tliaf we 11se to test 
8086 and 68000 boards. l rem11i11 very much 
an S-100 bus 1!11f.husiast. 

The only problem witIi S-100 SIJ fems is t/1al 
they do taken bil of k11owledge to get 1/umr 
set 11p nnd ntrming. I'd never advise a casunl 
user lo order an S-100 system l7Y mail from 
a discount house. On l/1e other /rand, Com­
p11pro Systems Centers sett working systems 
ptoperly co11fig11red for at1yone1s needs at 
ntivertised pri'ces. I have 11 0 Im itation i11 
recommendi11g n Comp11pro from a Syslt!tns 
Center lo a11y user, no mallel' how 1111 ive. 

l can a/so reco111111e11d Sage machines fo 
those willing lo /f!nm UCSD Pnscal or 
CPIM-68K. 

The Otro11a is my favorite portnble, largely 
becnllse Workma11 has got Write n11ming on 
ii; 1 Ltse the Olrona witen I tmve/. 

If 1 seem to ignore Q11111e n11d Nort/1 Star, 
it's 011/y becartse I don't hnti~ any of their 
equipme11I, and efforts fa mnke contact with 
those companies l111ven't been s11ccessft1/ , [1/IJ 

nol ll llteorist: 1 mus/ write about machines 
I know and use. J try to look at a fol of them, 
bul t/1ere's no way I can keep up with 
evcrythi11gl ... Jerry 

Fawning Sci-Fl Writers 

Dear Jerry, 
I enclose an article whose headline 

read : Osborne Ceases Production: 
Fwfoughs Most Workers, It makes your 
pro-Osborne article ('The ext Five Years 
in Mi rocomputers," September1 page 
233) a hit less fawning. 

Having read your gushing article, I 
have only one observation. Where is 
Texas Instruments? When Apple and IBM 
linish their latest round of court cases 
against Franklin, its copycat-done ACE, 
and the Taiwan/Japanese stolen-tech­
nology copycats, all the unlucky owners 
of those clones of Apple and IBM will be 
orphans without any company support! 
A corollary is that very litUe will be left 
m the professional market e cept Tr PC 
(Pegasus)- very carefully ignored by 
BYTE-IBM PC, Apple, TI-99/4A, 11-9918, 

an d Colllll,'\odore 64. Certainly Mattel will 
fold , then Apple and Commodore will 
founder. What we are watching i the 
sinking of the first wave of innovat rs and 
the survival of the fittest, regardJes. of. 
fawning by science-fiction wri ters who 
should know better. Who sold the first 
mass-market 16·bit microprocessor with 
speech? Who has more complere systems 
(i.e., disk drives and peripheral-expan­
sion boxes) in homes, and wh ha c r­
nerecl the market on assembly-language 
RO 1s to plug in for those who don't wish 
to program or who wish. to greatly expand 
the rather unexciting (to Jerry Poume!le) 
Tl-99/4A? [run mine with the PE Box, an 
Epson printer, a 128K-byte 4-bank RAM 
card, a 641<-byte cP/M card, and two 
double-sided Tandon drives- all sold fot 
the 99/4A. When everyone on the 
rnedlum and low end of the market final ­
ly goes under, will BYTE finally have any 
recognition of the 99/4A, TT PC, and the 
improved 99/4A called the Tl-99/8? 

J doubt it. We TI owners call it ' 'Apple 
on the Brain Syndrome," with subm.anias 
about IBM and assorted high-priced 
dinosaurs that only a lucky few wil l ever 
purchase, unless they mvn an oil well or 
two. 

Balance your BYTE articles! I know my 
personal sub c.ription will not survive 
unless L per eive reality as oppo ed to 
personal fantasy and Quasi-Religjou 
Fawning over fSOLATED low-retail-How 
computer events/pmductst 
R. Castleton 

Richardson, TX 


Gee, l never knew wllat my pl'oblem :Ms. 
Cnsllelon reads differe11! versions of both 

BYTE and t/1e daily papers thew I do; I 
thought we'd done a fair job of talking abortl 
Tl equipment; also t/rnt there was some pro/1­
lern witlr the Tl-99/4A's profitabilily. 

No one more eagerly awaited the Tl-99 tllnn 
l did, and no one was more disappointed wlren 
we discovered that TI wns11't interested in 
publishing anytllingabout ils intemal ctetails. 
When you deliberately rnt yourself offfrom the 
hobbyist world, you forfeit very little poten­
tial market-but you do forfeit an important 
source of software. 

I think Adnm Osbomedid 11 lot for Ihis field, 
and his low-cost all-up maclrine complete with 
software nnd document _was ant? of the cmcinl 

' 	euents in micro histon;. If that be fawning, 
make the mosf of it ... Jerry 
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Magazines and 

Advertisements 


Dear Jerry, 
Screenwnt r ll wn be copied . I used 

Locksmjth 4.0 on my copy and can us11qf­
ly load the copy. Sometimes the program 
load fails, but the failure is not totally 
catastrophic, that is, it returns to th 
menu after considerable dfsk grinding. 
Then it loads the program on the second 
try. Slightly less than totally satisfactory, 
but it does preserve the original djsk for 
future use. These days, with Wordstar on 
another machine, the 40-column Apple 
creen usually drives me away. 

Jn October's User to User (page 540), 
Mr. Henkin may b having trouble with 
an added feature of Screenwriter. After 
trying it on several Apple at my local 
dealer, rhave come to the conclusion that 
trying to use lhe joystick option causes 
the total failure to boot. l don't know what 
the problem is, but I havt> never be n abl 
to b'oot the optioned Screenwriter with 
the joystick option enabled. Leave out 
that one option, and it does work. 

The function of character search with.in 
a displayed line was deleted b tween 
SupeTScribe and Screemvriier. I missed 
that feature when T made the ch<1nge. 
And Screenwriter uses the disks in an 
odd manner that i not quite convenient 
and 1 think would be bothersome for 
anyune not fully oriented to rnaki:ng 
obstinate hardware work like your " late 
mad friend" and me. 

I was attracted to Calcstar by its similari­
ty In command structure to Wordstar. Last 
week [ placed an order with a BYTE 
adverti er; last evening the brown truck 
delivered the bo (not COD a ordered). 
I went through the instruction manual. 
installing a copy of Cale.star, doing the 
e ·ercises, and then tried to set up a time 
card for my work. 

While I found that rcould set up some 
sort of a time card to take in hours' and 
minutes' beginning and ending times and 
to ompute total elapsed time, ! have 
been unable to accomplish illlything that 
resembles proper numerical computa­
tion. Like IBM FORTRAN, Cale tar use 
binary Aoating point that even with M 
significant djgits shows some approxima­
tion errors. Then Cakstar column formats 
only truncate the display, not the stored 
data . So 1 took a column of sta rt and end 
times, computed elapsed times, totaled 
elapsed times, and then tried to round t 
the nearest 0. J hour (a fetish of mine on 

customer • bill ). and multiplied th 
result by my hourly rate. The result? The 
charge hown in the next cell did not 
match the calculator multiplication of the 
dispJayed data. That' not a goo way to 
give tJ1e cHents confidence in your 
arithmetic prowe when dealing tn 
engineering services! Conclusion: 
Calcstar Is inh rently too badly con­
structed to ti called a preadsheet. 

So, the next step i to end it beck to 
the stor and hope that some other 
pread heet unctions better (as some of 

the reviews and books on spreadsheet 
programs do declare) . righ t? N,1pe1 

wrong. The advertiser aid, '1t does like 
the buok ay , then it is not defective and 
w won't take it ba · . You hou.ld have 
spent fuJ1 retail if y u wanted to try the 
product first ." And, "Since we ailed to 
seiid it COD, it ha n't b en paid for; we 
will be sending you an lnvoice:' 

I use CPIM partly nol to have to worry 
about protection chemes that promis to 
prevent using program for gainful pur­
poses, and lo have access to good pro­
grams. Now T have wasted a half day or 
more <ind have spent rnoney w ithout 
gaining a useful program, and th seller 
of the product refuses lo take it back 
under any condition . I this the way 
BYTE magazine 1 ishes to treat its 
re ders? 
Gerald N. Johnson, P.E. 
Ames, Iowa 

frw copy-pmlt'Ctio11 schemes wvrk for long; 
i!ll111/ one crm do, 1111oll1cr c1m rmdo. T/7e real 
tmiible is tlral the copy-pmtection ntlempt 
m11kes r/1e software fmgi/e. After 111/, the idea 
of ropy prolectio11 i lo 11111ke i.I diffiwll for Ilic 
m11cl1ine to read the di k-whiclr may be n 
good it/ea for /he verrdor, b11Ut's lun-dly wlrnt 
llre llSel' WlllltS/ 

Many spreads/wet programs have limited 
pl'l!cision; it's a {m/11re 011e 11111sl check ve1:1 
carefully. 

I'd like ii if t.'Very 111ail-order house had n 
wo11ey-/J11ck gurmmtee, b111 sowe of Ille di ­
co1111t oulfits opemle al such a /.ow 111arki1p 
thal lhtry simply can't do ii . Ill general: ihe 
lorv1.tr the pn·ce, /lit! le · S11ppol't yo11 rnrr ct· 
peel fro m //1e dealer. 

Ala , yo11 ilnue the wro11:s idea abo11I 
magnzines and advertisements. 17re adverti$· 
i11g department doesn't /ell me what to Wl'ile, 
and I rlo11'/ tell them whnl ads lo accept. 111· 
deed, as long as advertisers pay t/reir bills, it 's 
leg111iy very diffic11/1 to re1ect an ad, l!lle11 if 
Ifie 111agt1zh1e doesn't wan/ to take it. We had 
one item that enemted lots of angry letters, 

but legal advisors said we co11/d11'f reject Ilic 
outfit's ad! Fortunately, they spt in as11if alxiut 
one of my reuiews mrd cancelled, causing foy 
amon tlrose who had to opell n11d file all I/le 
lwte moil . ..• Je.rry 

Assembly-La,nguage 
No-Man's Land 

Dear jerry, 
l greatly enjoy your User's Column in 

BYrE. Keep up the struggle for better 
documentationt It is partly in that reg rd 
that lam writing to you. Perhaps you can 
recommend some books or articles that 
deal with an a rea that is not offen 
addre sed. 

Texts on as embly-language program­
ming invariably assume erthe.r that the 
reader knows all about it and only wants 
the detail of some new processor (in­
cluding hardware considerations that the 
programmer doesn't neces arily need) or 
that the reader knows nothing and must 
be to ld about number bases, etc. They 
then lead into the writing of whole pro­
grams, systems, monitors, etc, Texts on 
high-level languages work in much the 
same way. Two sorts are available: 
reference that define synta with railr ad 
diagrams and introductory fexts that have 
to explain about the meaning of 
arithmetic assignment statements and 
such . 

A no-man's lttnd ex.i s between the e 
two extremes that interest me. Specifical­
ly, how do l use assembly language to 
wri te the critical ubroutine that d ter­
mine program efficiency and link it into 
the main program that is written in 
FORTRAN-BO, compiled MBAS1C, or 
whatever? l have purchased Microsoft 
F-80 (subset FORTRAN-IV), L-lm (Linker), 
M-80 (Macro-assembler), and MBASLC 
compiler in order to do such thing . A re­
cent -article in BYTE ("Chisel Your Code 
with a Profiler:' August, j:>age 286) 
described ways to conduct adivit 
analysis to identify the lO percent of the 
c d that does qo percent of the work. But 
it (as with most books and documenta­
tion) says only to use assembly code to 
optimize that 10 percent. 

J know how to identify th critical 
subrou tine. ln a recent research projecl 
(a new numerical neutron-transport 
sch eme), most of the code is input of the 
problem parameters, inJtial.izafion of T· 

ray , analysis of results, and print ut. 
This all executes once per run.. But one 

http:lorv1.tr
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subroutine Is called 294, 912 times in a 
typical run . TI1e program runs four hours 
on a 5-MHz 808818087 system. 

Th do umentation (and the adverhs­
ing) indicates that F-80, LBO, Lib-80, M-80, 
and MBASIC compiler constitute a " oft­
ware development system" and that FOR­
TRAN and assembly-language routines 
can be called from BASIC programs, etc. 
However, all the manuals point to each 
uther as containing the details, and I have 
not uccessfully managed to u e this soft­
ware for its intended purpose. (When [ 
called Microsoft Tech Support for details, 
the response was "Just try it. lt all works." 
l found this Jess than helpful , but r tried 
It. The result: error messages. In par­
Hcular, it eems I.hat the FORTRAN 
subroutine requires that the Forlib library 
be linked to define various global sym­
bols. The main program similarly require 
thal Obshb be linked or th e run-time 
system used . I prefer stand-alone code. 
However. linking both Ubraries results i.{1 
"multiply defined global symbol" error , 
and the programs don't run . lf you fail to 
link either Hbrary, you get •;undefined 
global symbol" errors. 

These tools were expen ive1 and it 
burns me not to be able to use them . So 
my question is: where do I find a text that 
wiU walk through some examples of ac­
tually using assembly code to optimize a 
routine for a program written in a high­
level language? 
Kirk Mathews 
Springboro, OH 

Good q11eslio11. I wish 1 hruf such fl book 
myself. Tl1ere are ZBO-codc cookbooia; a11d 
plenly of books 011 how to w1·ite the as embly­
ltmg1mge prvg-mms, but darned llttle s./iowi11g 
yo 11 precisely lunv to lir1k in assembly pro­
groms to preuiously written stuff, 

I've found the Slime kind of problem witl1 
CB-80 111td Digital Research's RMAC 
assembler; It oughl lo be easy lo do tlml kind 
of thing, b11I there are ins11fficie11t aamples 
lo lei me pu.ale ii mt/. 

Mnybe one or m10tl11.•r of the rendt!rs can 
help? .. . Jerry 

Benchmark Marks 

Dear Jerry, 
Below are listed three variations of your 

20 by 20 array benchmark, adapted to run 
in BASIC09 under the 059 operating 
system on a 6809 card in an Apple n. 
BASTC09 compiles lo an intermediate 

code that is then interpreted and is thus 

directly comparable to CBA IC in that 

respect, 


Benchmark Time 

Variation (min:sec) 


Integer· Arrays, 

Integer Loop Indexes 00:31 


Real Arrays, 

Real Loop Indexes 01:11 


Real Arrays, 

Int ger Loop lndexes 00:45 


In comparison with your published 
figures (October 1982 BYTE, page 262) for 
other- proce Sor/language combinations 
the times would seem t be extremely 
good, especially when yo u consider that 
the 6809 is running at the Apple's 
nominal dock speed of 1.023 lVlHz. l don't 
think you've publis hed figures for this 
p rticular combination. Please notice that 
a 68000 pTocessor run p-code a lmo I a 
fast s an 8086 runs its machine language. 
If it weren't so popuJar, the 8086 and its 

088 cou in would b e good jokes. f've 
never been able lo u nderstand why 
anybody would transplant 8-bit architec­
tur to a 16-bit pro essor. 
Frank C. Kuechmann 
Vancouver, WA 

tlll n11d my son agree 011 the 68000 ns abet­
ter way to go, bu! a n11111/1er 0J' 1ieople I l'espect 
prefer /he 8086 ({ollawed by tire 286, etc.), As 
for me, I'm not o interested i11 cldp nrchilcc­
t1m or in assembly lm1g11ages. As the 
machines get fast enougli mu/ memory fall 
i11 price, most renl progmmmi11g will be done 
in hig/1er-/evel /angrmges. 

We al Chaos Manor are doi11g most of our 
W()rk in Pascal jusJ 11 aw, wit il I/re intention 
of swift1ii 11g lo Modula-2 as soorr as we /111ue 
stable Modula compil rs. 011r progmms am 
porinble between the Sage 1111d t/1e Godbout 
8086, rmd we expect to bl! able fo recompile 
them and 11111 on more ndvm1ced syr;tems as 
tl1ey come out . .. . Jerry 

'n'ansmlttlng Pages 

0£>ar Jerry, 
As a fe llow HIZ-19 terminal owner, can 

yo u tell m e who knows Lh e special 
routine to make the "Transmit Page" (ESC 
) function work? See enclosure. Two let­

ters to Heath have drawn blanks. 
Peter Engh 
La Jolla, CA 

As yo11r enclosure shows, tire Heath 
docume11tatio11 (page 23) discusses ''Tnmsmit 
Pagf'' but refers to the possibility of special 
mutines i11 the ltost 'ompuler. In big 
mac/1i11es, yo11 can edit material on tlte t~ r­
minnl nnd, wlien the screen is set up llie way 
you wanl1 se11d !he whole page at once. T11is 
is 11seft1/ for time-sharing systems llecause 
you 're not rising ceirtral-computer fime wliile 
editing. 

1 lilrGW of fi.'1tJmicrocomputers thnt operole 
in tlie tmnsmit-page mode. Ifyo111~vmt lo smie 
strtff from /lie Z-19 screen, yo11 'll have to write 
n special routine. Tire Z-19 manual desoibcs 
w/Jat tire tem1i11al pitches; you /rave to write 
/li e cnlclrer. . .• Jerry 

Copyrighting and 

Personallzlng 


Dear Jerry, 
In the Augu t 1983 is ue of PC Mnga.zi11e 

(page 58) under the ~tter banner "Legal 
Matter," the secretary of Cincinnati's IBM 
PC User's group requests clarification of 
lhe legality of distribution of software 
copied from the pages of .PC Magazine . .I 
can't believe PC's response, which I quote: 
"The contents of each issue of PC 
Magazine are copyrighted by th 
publisher, and aJJ rights of reproduction 
in all forms and media are strictl re-­
served. The originaJ purchaser/ ubs iber 
only is authorized to make copies so1ely 
for his/her own use. Distribution, 
transmission, or transfer of copies to any 
other person is an infringement of the 
copyright. -Ed." To your knowledge, i 
this an industry landard? 

On to other things. Seems- to n'l.t> that 
a partial solution of the software-pira.cy 
con£1id is to personalize e11ch product. 
That is, include in each screen the name 
of the purchaser. Pirates would be easier 
to spot and would have to suffer at least 
some embamis ment t be blatantly 
using a product that was licensed to 
someone else. Sure it compli ates manu­
facture and it could bed feated on a cas ­
by-case basis by clever cou nter­
programming, but it is a thought. (If the 
retail vendor had to run a purchaser­
specific customization procedure at the 
store, then al least it would guarantee the 
machine readabillty of the disks you pur­
chase. ) 1t wouJd be irritating to be co11­
stantly reminded that a program you 
were using o(ten was illicitly copied from 
another u er whose name you are fr ­
quently reminded of. 

http:software-pira.cy
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1 use Compuview's Vedit on an 
Osborne 1 and am pleased with it. (This 
machin can perform string searches so 
much faster than ny larger machine I've 
ever used that I'm continually amazed.) 
I'm glad to hear that the customization 
process will b e simplified. l like Com­
puview's software-update subscription 
option ($50 per year foT Vedit) . 
Larry Weiss 
GarI.and, TX 

Acrncdly, 'PCs s!atemeni is j11sl 1m aplcma­
tion ofthe. copyrig/JJ laUJS. 011/y the capyrigli l 
holder /ms lite right to sell or distribute copies 
ofcopyrighted mntler. There is no restriction 
on resale oft/1e original material; it 's legal fur 
me lo sell or lend used boo/Gs. Howet1er, l may 
not make copies of them (except as provided 
1.111der th~ "ftiir use" provisions of t/11? 
Copyright Act). Specifically, I can't make a 
copy. then ell the ori,ginnl. 

Magazines tradifio11aily b11y various 
packages of nghts (the rigid lo publish iN 
ma azi11es, the exclusive or 11anexcf11sive right 
to llldude the artide in anthologies, mid so 
011;; w/Jal ' bo11gl1t varies from magazine lo 
magfl2.ine and often from a11thar to author 
wi111ln the magazine. 

Perso11a/izillg software is costly; imagine 
w/ml il roou/d cost fa imprint the purchaser's 
name on each book sold fiiJ B. Dalton! 

We're also pleased wilJ1Vedit for program­
ming, rtllhough life r111mber ofcommands cm: 
be overiu/Jei111i11g when you first try 
it. .•. Jerry 

Wordstar Spelllng Checker 

Dear Jerr. 
I recently discovered a u efuJ way of 

using The Word Plus pelling checker 
with Word tar. Instead of having The 
Word Plus mark the words you choose 
with asterisks or similar characters, I use 
a null character, CTRL @, as the m arking 
character. There are several advantages to 
this. 

First, if you forget to remove a mark 
before printing. at least you don't call at­
tention to the mistake- useful if you on­
ly have time to print one cop of whatever 
you are working on. 

S cond, you can use some of the 
Spell star options of Wordstar, e.g., you 
c:an find the marks that you have placed 
by typing CTRL-QL. This has the advan­
tage that ii doesn't destroy any other 
searches you have previously set up by 
using CTl~L-QA or CTRL-QF, and it 

remembers changes that you have al.ready 
made. So if you tell it to ignore a mark 
you placed, when 1t ''sees'' the same word 
again. it removes the mark from that and 
cont.lnues automaticalJy. 

Thrrd, any word you teU Wordstar lo 
put in dictionaries or ignore are record­
ed in a file called filename .ADD, which 
you can later edit and tum into a special 
dictionary for The Word. (You must ed it 
the file first-Word tar adds I, D, or S to 
the front of the word .) · 

By the way, l iust read the book you 
wrote with Larry Niven, Oath ofFealty. I 
particularly chudded over the part where 
the police have asked MILLIE for all the 
files in Rand's directory and MILLIE is 
told to print them at 300 baud . l tru t that 
this was your idea . 
Miles Thomas 
Franklin Lakes, NJ 

Thanks for the kind words, 1mrl also for the 
lip. We tried ii 011 the Z-100 Wordstar amf it 
worked fine. 

umy and I 11s1mlly won't ansiier qllesticms 
about who iorote what ir1 our books, b11t givei1 
his public disclaimer 0 11 computer k1tawledge, 
Isuppose I c1111 ad111il that MILLIE was mostly 
my idea . ••• jerry 

Z· DOS and MS-DOS 

Dear Jerry, 
Your brief note in "Eagles, Te>'t Edi tors, 

New Compilers, and Much More" 
(September, page 307) abou t the inc:om­
paability problem between IBM PC pro­
grams and the Zenith Z-100 was 
moderately helpful . It could have been 
more o if Victor Wright's address in 
Louisville, Kentucky, had been included. 

Your mention earlieI in the column of 
your own Z-100 prompts me to ask you 
for any assistance andlor advice you can 
give in regard to "standard" p rogram 
ava ilability fol' the Z-DOS implementa­
tion of MS-DOS. 
Gerald Erskin e 
New Brunswick, Canada 

It's been my grnerol policy not lo inc/11dr 
people's private nddresses. A.Ins, I don 'l keep. 
answered mail (much to the relief ofmy wife, 
housekeeper. amt llssislants; w'1eN! would they 
put ii?), so 1can't look it up for you . 

BUSS ("The lndependenl NtJws/eller of 
Heat/1 Co. Computers," 7l6 E St. SE, 
W11shingto11, DC 20003, (202) 544-0900) is 
us11ally l/1e first to list 11ew Z-DOS software 

and is well worth the $20 ann11al subscrip­
tio11 fee. (Single issues are $2. ) I ge11emlly 
don't comment 011 a11ytlti11g I haven't used, 
and lrttely I /lnven't received m11cl1 Z-DOS 
sfo{f. Ofcourse, as soo11 as I write !his, i i will 
flood in, I hop so; the Z-100 i5 a ood 
machine. . • . Jerry 

No Problems with Valdocs 

Dear ]err , 
As an almost first-time compu ter user 

1 feel compelled to defend the Ep on 
QX-10 computer and jts Valdocs system. 
You were too harsh in yow- judgment of 
it and missed the point of who the system 
was really designed for. 1purchased o ne 
of th first systems released and have had 
ne. t to no difficulties with it. 

As a way of introduction, I'm a physi­
cian with only a peripheral interest in 
computers up to now. 1 a m a harter 
subscriber to BYTE and bough! a Radio 
Shack TRS-80 Model I computer when 
it first came out. 1 learned a lot about 
computers from the Model J and h ow to 
program in BASIC, but 1 could never get 
the damn thing to ave programs on 
cassette tapes ;ind l didn't want to add the 
exp~nse of a disk drive to a diabolical 
machine thal drove me cra.zy. 

So I went back to reading comput r 
magazines and waiting. Then I saw an 
article in BYI"E ("An lntrodu.clion to the 
Human Applications and Standard Com­
puter interface," Parts 1 and 2, October 
and November 1982, pages 291 and 379, 
respectively) by Ch ris Rutkowski about a 
new computer syst~m that he was work· 
ing on; it looked too good to be true. I 
then foun d out that a computer store in 
my town would be carrying it, and t 
became a permanent fixture in that store. 
Rumors were rampant-it will be out nexl 
month, next week, any day now, by 

, Christma . I was such a persistent 
customer (pest?) that when the store re­
ceived the first QX-10 I took it home even 
without instructions. 

I can honestly say that I ha e. never 
taken a complex piece of machinery out 
of the box, plugged. it in, and had it work 
as 1 thought it should with fewer prob­
lems. It has changed my life. l have a 
problem with poor handwriting (t pical 
physician?) and spelling. To use a 
typewriter involves a high frustration 
level, much time, and reams f paper. My 
use of a compu ter involves letters, short 
papers, and minutes of meetings. The Ep-
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son QX-10 has done this with no prob­
lems whatsoever, 

My three daughters watched over my 
s houlders and wanted to use it for school 
work and letters to their friends. l let 
them try and, again, no problems. In fact, 
I had to give them each theit own data 
disk so I could fi nd my own material. 

The clincher happened when I tried 
another word. processor. I wanted to try 
a spreadsheet and a dictionary; 1 got a 
deal on a package of four programs from 
Peachtree Software. As this package tn­
duded Peachtext, 1decided to try it . [tin­
cludes some features not found on the 
Valdocs program. I spent most of one 
weekend on the self-instruction book 
and got about halfway through it, A week 
later when I got back to it Thiid to start 
at the beginning. I'm sure that l could 
learn it, but unle s I used it every day I 
would have the same problem each time 
I went back to it 1 just returned from a 
two-week vacation, and using my QX-10 
with the Valdocs program was like finding 
an old friend . 

l haven't had any problems with lost 
data . J use Conttol-M to change data disks 
and periodically press Menu and then 
Undo to save material as I write it . This 
takes about 10 seconds of my time. l guess 
if I got used to a faster program thdn 
VaJdocs, l might enjoy it, but as it is, I can 
live wlth it! 

I will say that computers seem to be l~ 
a v.mtlent virus. Tnow am making a pest 
of myself at th computer tore again, 
waiting for the TPM primer and the 
Valdocs technical manual. I'm an>1ious to 
find out more about what goes,..on in my 
computer and how to make it .do all sorts 
of wonderful things. I have bought books 
on BASIC. assembly-language program­
ming, CP/M, Supercalc, etc. In a year or 

two, I might agree with your criticism. 
Who knows? But for now, don't take my 
QX-10 and Vaid cs away from me. 

By the way, I agree with you about the 
Epson FX-80 printer. It is quiet and seems 
to print well but is n ot at all easy to load . 
lt does work fine with form-feed paper 
but not with individual sheets. My haunt 
of the computer s tore paid off yesterday, 
h owever. I now have a Comrex CR-11 
printer ($600), and it seems to correct all 
of the above-mentioned problems. 
Herbert Thompson 
Decatur, IL 

I'm glad yoit like your mad1i11e. Heavm 
k11ows, lite QX-10 fta.s got to lie alot better than 
rm computer nt nil, and ii certainly is ensij 
enough to get n11111i11g. (The only 011e I know 
of that's ensier lo get goiris right 011/ of the 
box is /lie Eagle 1600) . Morenve1; if you i11­
te11d to print Milt 011 co111i11uo11s paper, 
witlio11f using statirmen; or lelterliead, \kldocs 
isn'I so bad (except t/1al it tt1kes too lo11g to 
address t/1e envelope) . 

One question: wliy was your letter to me 
done 011 a Selectric typL-wriler instead of on 
)JDIU machine? ... Jerry 

And the Next Five Years 
Dear Jerry, 

The next time you unlock your crystal 
ball to look into the htture, you might 
want to have it checked out fusL When 
you used it to write "The Ne t Five Years 
in Microcomputers" (Septembet page 
233), it seems to have been looking into 
my window rather than the future. 

Iam using a multiuser, multiprocessor 
system with a custom-designed serial 
board that enables me to appear to be five 
"virtual terminals." I can run up to five 

separate programs and jump back and 
forth between them by pres ing function 
keys. The programs continue to run and 
update their own virtual-terminal screen 
even if they are not curren tly being 
displayed on the "reaJ" terminal. When 
I jump back to a program, its current 
screen (including all character attributes) 
is displayed from memory in the custom­
seria1 board . The board can also be used 
to allow two term\na\s to 99eat as two 
virtuaJ terminaJs each . The multipro­
cessor consists of a main ZBO with 641<1 

three satellite ZSOs with 641<, an 8088 with 
256K, and a 68B09E with 128K. All run 
under Micromation's MlNEI; a derivalive 
of Digital Research's MPfM . 
Frank Koi:zeniew ki 
Berkeley, CA 

1t sounds liken wonderful sijsffm1. Nol Jong 
nfter I wrote "The Next Five )~us. , . " Ifo1111tl 
0111 some ot1ier outfits, including C-Omp11p1'0, 
had some pretty neat mcks up tlrnir sleeves. 

ln my defr!nse, fwo tirings: "Tir e Next Five 
Years. . . '1 was written as a speech to /le 
delivered i11 early spring, and I011/y said thes · 
things wo11/d happen in the next Ital/ decade, 
not whnt part of it! Some of what l predictt?d 
hasn't happened yet. .. . Jerry• 

/emJ Poumelle welcomes readers' com­
ments and opinions. Send a self-adtlressed, 
stamped envelope to ferry Poumelle, c/n 
BYTE P11blications1 POB 372, Hmrcock, 
NH 03449. Please put your address on the 
letter as well as ori ll1e envelope. Due to 
the l1 ig lr volume of letters, fern; cmmof 
guarantee a p11rso11ul reply. 

ULTRA-RES™ GRAPHICS 
IEEE- 696 S-100 IBM-PC 
- 1 x 512 x 512 $495 - 1 x 512 x 512 $495 
- 3 x 512 x 512 $1250 - 1 x 1024 x 1024 $995 

- CONSO L.E EMUL.ATOR SSO- 1 x 1024 x 1024 $995 
- PLOT 10 $ 1SO 

Software driver.a, Hardware ;z oom, Programmable Dlsplay 

ULTRA

FEATIHS 
Resolution , Windowing , Multi-Controller Capability , 
NEC UP072 20 Gn1pltic Controller 

Starting Prices 
C.S.D. Incorporated 

- RES Trademark CSD Inc . P.O. BOX 253 SudburybMA 01776 
IBM - PC T r ademark IBM (617) 443-275 
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DEALER INQUIRIES!!ID DIGITAL RESEARCHGmpuPro WELCOME 

SYSTEM 816 / A S3899 
SYSTEM 816 / B $4899 
SYSTEM 816 / CH· 
w / 40 Mb HARO DISK S8749 
SYSTEM 816 / 68K• S8749 
SYSTEM 816/ 10° CALL 
THE ABOVE FULLY ASM .. 
TESTED, & BURNED-IN 
"INCLUDES ON -SITE XEROX SERVICE 
CPU 8086 A& T $529 
CPU 8086/ 87 A&T S739 
CPU 68K W/ CP/ M 68K & map 
FORTH $732 
CPU 286 A&T $1119 
CPU 16032 A&T $ 489 
RAM 16 64K STATIC, 8 OR 16, A&T $389 
RAM 22 256K STATIC. 8 or 16, A&T $1229 
DISK I A& T 5349 
INTERFACER 3 -8 SERIAL A&T $489 
SIX SLOT MOTHERBOARD W/ TERM 599 

Qume TERMINAL 
QVT 102G $469 

MORRONll 
M02 w / MOT50 TERMINAL 

& TALLY SPIRIT PAINTER $1599 

MD3 SYSTE M AS EQUIP ABOVE s i 899 

MDl1SYSTEM AS EQUIP ABOV 52745 
W CP M 3 0 I 28K RAM DSDD FLPY 
& I !Mb HD 
MDP-3 PORTABLE Sarne s 

MD·3 w / 5K7 Screen And 
Oe1achable K.B. CALL 

SUPERSIX 128 RAM seoo 
SUPERSLAVE 6MHl 12BK S595 
HDC-1001 - 5 " H.D . CONTROLLER S450 

• • DVO METER 

CP M 3 .0 5350 
TUR80DOS M ULTI -USER S600 

IFLUKEI FLUKE77 S119 

0 .3 ')4 DC ~ccuracy 

S· 1OO 's DUAL EXTEND ER BO. 539 
16K EPAO M BO S-99 

l/J_ L _ _ P , son11I Speech 

Y-f)(lll.UA. Svsiem 
5285 

SPECTRONICS CORPORATION 

PE- i 4 Erases 6 Eproms S65 
PE-14T Same as PE-14 w / Timer S89 
PE·24T Erases 9 Eproms in 15 

Min W/Timer 

M P/ M ii 5315 
M P/ M ·86 5455 
CONCURRENT CPI M 5245 

CP! M PLUS 5245 
"C " COMPILER 5420 
PASCAL MT~ 86 420 
SPEED PROG PKG 6175 
ACCESS MNGR-86 &280 
DISPLAY MNGR -86 S350 
PL 1·86 S525 

COMPUTER INNOVATIONS 
·c · COMPILEA 1pc.oos 5297 

I ll M1craPru­
PROFESSIONAL PACK $379 

Words1ar, Spel lstar, 
Marl Merge, Star lnde 

DATA STAR 8 CP / M $1 99 
CALC STAR 8 CP I M $99 
SUPER SORT 8 CP/ M $175 
MAILMERGE OR SPELLSTAR S150 

SDSvsTEMS 
sec 300 6 MHz S619 
EXPANDORAM IV 

W/ EDC 256K $1.499 
VEASAFLOPPY U/ 696 

W / CFI M 3 0 $419 
VFW-Ill 3x5 '!. " H.D. • 

4x51/• " & 8" DRVS. $679 
PROM100 2708. 2758, 2716's 5234 
RAMDisc 256K 

Disk Or 1ve Emulator $700 
ROMDisc 128K $280 
SD 300 CHASIS 

6 Slot " Folded" Bus $535 

PRINTERS 

DAISYWRITEA 2000 W/ 4BK Sl095 
TALLEY SPIRIT BOCPS S299 
EPSON MX 100 S569 
OKIDATA 93 S959 

FLOPPY DISK DRIVES 
ADD-ON DRIVES W/ INDUSTRIAL 

QUALITY CABINETS 

W / 2 QUME 142 5 '/'' DSDD $447 
W / 2 QUME 242 B" DSDO $999 
W / 2 QUME 842 8 " 0500 $1259 

BARE ORtVES 

"ume 842 8" DSDD STD. $460 
,. 242 8" DSDO Th in $416 

142 5 1;." OSDD Thin $186 

iandan 100-2 sw· osoo $229 

SCION MICRO ANGELO 612 
SCION MICRO ANGELO 520 

!!!!:=PRACTICAL 
.PCRIPH£RALS 

MICRDBUFFER / EPSON ' "' CARD 
MBS-16 / 321< SERIAL 
M8S-32K SERIAL 
M8P·64K PARA LLEL 

MICROBUFFER IN· LINE' " STAND ALON E 
MBIS SERIAL 64K 
MBIP PARALLEL 64K 
MICROBUFFEA II •1"' 

16 K. APPLE II, II • lie 

CAPTAIN w / 384K, 
Clock/ CAL w / Banery, 
Serial. Para. Ram D1 sk, Spooler 

IEEE 488 BO. W/ Software 

1st MATE 256K, CL CA L 
W, BATIERY SERIAL PARA, 
RAM DIS . SPOOLER 

5Mb CART WINCH IN PC 
GRAPHICS MASTER 

HI- RES RGB COLOR GRAPHICS 
256K DYNAMIC MEMORY 
TI ME MASTER 

W t BATTERY BACK · UP 71,,,,N Idata 
~ systems 

(a.s:t) U.S. ROBOTICS 

TELPAC SOFTWARE 
S- 100 BD. MODEM 

300/ 1200 BAUD 
PASSWORD 300/ 1200 BAUD 
AUTO DIAL 212A 
PERSONAL MODEM 

For IBM· PC BUS 
PERSONAL w / 64K. Sertal, Para. 

Clock/ Cal-Battery, Software 

(DHayes 
IBM·PC 12008 MODEM BOARD 

PB1 Eprom Programmer 

VB1 C M emory Mapped Video Bd. 


NOVATION 
J -CAT 300 Baud 
D -CAT 300 Baud 
SMART CAT 212A/ 103 

http:Y-f)(lll.UA
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Legal Care for 
Your Software 
Daniel Remer 
Nola Press 
Berkeley, CA 1982 
232 pages, softcover, 
Sl9.95 

Reviewed by 
Ed Bernstein 

Legal c.are for Your Software 
by Daniel Remer is a step-by­
st.ep, simply written, and 
thorough guide for anyone 
who writes or publishes 
commercial computer soft­
ware or who wonders if it 
wou.ld be worth the trou_ble 
to do so. The book is full of 
examples, explanations, and 
even do-it-yourself legal 
forms that are basic to any­
one trying to untangle the 
web of software law. Remer's 
point is that you may be the 
most talented programmer 
alive-and may deserve to be 
the richest-but if you aren't 
just a smart when it comes 
to the law, you could be in 
trouble. 

Remer, an attorney who 
serves a legal counsel to 
several software companies, 
never forgets what many pro­
grammers learn the hard 
way: although the law may 
try lo keep pace with tech­
nology, the fact is that it is 
often left "from months to 

centuries behind:' Software 
can, of course, be legally pro­
tected, but the programmer's 
challenge .is figuring out 
which legal methods apply 
~nd how to go about putting 
them in place. 

Because no one law applies 
to every situation, Remer ex­
plains carefully, and with 
humor, the relative merits of 
trade secrets, copyright and 
patent protection, trade­
marks, conlracts, Licensing 
agreements, and so on. 
Plenty of specific examples 
serve to illustrate each case. 

But his book isn't designed 
lo replace lawyers, Remer 
says. In many complex cases, 
or in cases where mistakes 
have already been made, a 
lawyer may indeed be 
needed . But a knowledge­
able author or publisher can 
save time and money by un­
derstanding that "If you want 
full legal protection for your 
software, you are going to 
have to do much of the work 
yourself." 

Protecting code is a case i11 
point . The ways to protect 
source code (the actual lan­
guage the programmer uses, 
frequently in a high-level lan­
guage such as BASIC, FOR­
TRAN, or FORTH) may be 
far dillerent from those used 
to protect object code (the 
low-level instruction to the 

computer created by the 
source code). 

Trade-secret law applies to 
both source and object code, 
Reme:r explains, and il is the 
industry's favorite way to 
protect software. But, as 
Remer note , there are weak­
nesses inherent in trying to 
protect code-the program­
mer's ability, for example, lo 
' 'keep a zipped lip." He also 
ou tlines a variety of other 
procedures that ensure that 
trade-secret status remains in 
place, incl uding several 
nondisclosure agreements. 

Copyright protection is 
among the easiest to obtain; 
your software is, in fact, 
"born" with a copyright that 
makes it illegal for anyone 
else to copy it. But you have 
no protection against a feUow 
programmer who independ­
ently produces a program 
that just happens to operate 
exactly like yours. A copy­
right offers protection of an 
expression of an idea, not an 
idea itself. Two programs can 
produce identical results, but 
both can be copyrighted if 
they accomplish that task in 
unique ways. 

Patent protection sounds 
like the perfect solution be­
cause it protects not only the 
apression f the idea but the 
idea itself. Unfortunately, 
software is almost never 

patentable, Remer says, and 
even if it were, the fime and 
legal trouble involved in ob­
taining a patent could easily 
exceed the lifespan and value 
of the program itself . 

Trademarks serve only one 
purpose : protecting the 
name of a program. 

Remer warns, at some 
length, about protecting 
yourself as well as your so!t­
ware. He discusses a variety 
of ways to limit personal 
liability in the event of un­
happy custome?S, an in­
evitability in the real world . 

Finally, the book providt>s 
copies of various contracts, 
agreements, and disclaimers 
that you can customize for 
your own applications. The 
sample forms and contracts­
nearly 100 pages of them­
may be the most useful part 
of the book. A caxeful Tead­
ing of these forms can be as 
educational as the chapters 
that explain them. 

Remer WTRes dearly and 
with plenty of common 
sense. It's hard to imagine a 
more useful or less intimidat­
ing guide to the legal com­
plexitie of protecting soft­
ware. • 

Ed Bemstein (30 BelleAr.ie., Fafr­
fax, CA 94930) is din.'Ctar afeditarinl 
development for Broderbwul Soft ­
ware Inc. ofSan Rafat/, Califo rnia. 
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He's facing an uphill battle unless you help. 
This year, the U.S. Ski Team has given They need yours. Our Alpine and Nordic teams 

Americans a great deal to be proud of. are not subsidized by the government. Mem-
Phil Mahre posted his second consecutive hers of the team dedicate years of their lives 

overall World Cup title while Bill Koch pre- LJ/5 training to win. And they depend on you 
sented the U.S. with its first ever Nordic §K1T'EAM for support. 
World Cup crown. The U.S. Women's team 1//11 Please send your tax-deductible donations to 
finished the season number one in the world. the U.S. Ski Educational Foundation, Box 

It's hard to believe that these magnificent lOOM, Park City, Utah 84060. Thanks. 
athletes should need anyone's help, but they do. 



FEBRUARY SPECIAIB 

"SAVE Tms An· SPACE LIMITATIO s PREVENT Us 

FROM LlsTING ALL PRODUCTS." 

IB.1\1 PC SYSTEM - P1u Eli To\llT AT S2G50 C.w. T1111 EXPERT 
PC AccESS01m:s 

1<£mt!IN1CS l<£vJIOAff0•• , • , , •••.•• ••• • , • • • • 195 
Qu.1.m,INK IBM To Arri.£ CoN\•&1rrt;n ••••• , • , • , ~4G5 
10 M EUA8Yn; llArm 0 1 ' K . ' .••••.••• ' ••• ' " }fi'lli 
64K RAM E.l(l'ANSIO~ SET •••.• ' .. ' • " • • ••••• $59 
T1&00N TMI 00·2 DSDD DRll'tl .. .• • ••• ••• • &287 
AST lh:sRARCll E.XPANSIO!' I/An . 

VO Pws ...•......•.•.. '. . • • • • • • . , • 120 
Cmmo Pi.; ... , .•.. , ..... , . " .. , ... S257 
81 P4K .••••.•. •••••••• ...• • • • ' • • • . • 270 
MEGA Pws. . . . . . . . . . . . . . . . • . . . . . . . . . .. 305 
Mr.GA f'A~ ..........•.. , ..• , ....... , • 257 

/\. L Tu&EXPERT 
(213) 34.4,6063 (800) 62S.9537 

VmEo Mo •rrons 

""Mo~,, 1 ~Y SPOC1AL' .. '.JCS-RGB 13" Fon PO . 370 
Ptu 't'TO.~ G1v.1•111cs fCX-12 •.•. , . , .• . •.•..•. 475 
BMC RGB .••••..•.•.••.•.•••.••.•..... S420 
A>tof.11 AMBl!R 3DOA ...•.••••.•••••••••••• $160 
MWP.K GRF,EN300 ....................... 140 
DVNAX A~Ul EI! 20M Hz. . .. • . . • .. .. .. . . .. . • . 140 
01'NAJ GRt:EN ' •••• •. '.' .•.••.••••••••••• 129 
IB1 22G GRl!E..'1 12" (PC MONOCURO 11:)••.. ••• • 200 

MHl 22A At.U!ER 12'' - B~ ROLAND •••• ' • ' ••••• $210 

C.w. Tnll EXPERT 
(213) 344-6063 (800) 528-9597 

DYNAJC DX·l5 (15 CPS) ......... ' ......... 496 

Bnorur.R lrR-1 ( 19 CPS) •• .••• ..• •........ $tl30 

BhOTllEH HR-25 (25 CPS)...... , . . . . . . . . . . • 795 
F-JO ST"tt ll'!l1n:Jj {40 CP ) ... . .. ' .. ...•. ' . .$ 1050 
F-JO PR l~'1111ASTt:R (55 CPS) . . .•.•.. . .•• '. J400 

C/\1.1. Tu • EXPER'Jl 
(213) 344~063 {800) 528-9537 

DOT !tlATIUX PRIHTERS 

EPSI ~~ fX. 0 .......... . ' ........ ' . • . . . . 550 
0 llM'll\. 92 ....•..... . ..•. , .. , .. , . , . . . . 440 
0K1DA'l'A 93 ....... , ... .. , .. , .. .. , , ..... ~720 
OKtrlilTA 84 ... . ........... . ... .. . . .... $l050 
P11ow111ri~11 8510 ............ , . . . . . . . . . . . . 370 
PHOWRITf;ft· II 15.'iO . . . . . . . . . . . . . • . • . . . . . . . · 650 
Gr.i111i1 10 x • . • . • • • • • • • • • • • • • • • •••••••• $305 
Gr 11;;1 16 x . . . . . . . . • . . . • . • . . . . . . . . . . . • 460 
MAJiNE&Will-TA!.LY lliOL ......... .. .... .. . $699 
IDS PRlst.t-80 ol.Oll ..................... SJ 150 
Rrrr.M>. Pmrr.MlLI! Pn11m1n .. .. •..• .• .... ... $385 
fosr P111111'En CAoLES. , • • • • • •• , , ••.•••• , •• , $35 

(2 13) 344.6063 (800) 628-9537 

01'1 ll!R Co ll'lm:llS 

Gm. 101.1. 1600· l DnmiP w/ orTMlli • . , , • ••• , 2750 
&lL Mel.\ Po~1,\ll1.t VP ..... , . . . • .. . . . . • . . 2599 

llllMlilA }L\lW DLI>K 0 BSKTOI' • . ..•••••.••.• $31JO[l 
Coll.OW. D 'll'TOP - 2 DRIVES ••...... ' . . . . . . 2<175 

ORONA PmrrABLll - 2 D111VF.l ••.•••••••..•• 52375 
NECAPC GREP.11 - 2 0HIV!S #1 102 . . . . . . . . . . 2800 
ErsoN Q,~·10 ...... •. . ......... , . , • .... 2lll5 
Al'PLll Jl ·F. ••.•• , • , . , • , . , . , •••••••.• , . . 1375 

61\IJ li4 Svsn:,11 (Li K& Al'PLB) , . • . • . • . • • . . . $I025 

EXPERT CoMPUTERS 
21804 RrnK:rn: 8 1.m., Sum: 18~~~'1JiliUi 

'OU,\ PAijJI, CA 91304 

(213) 344-6063 
(800) 528-9537 

[ti) ~:i. f'IN! VISVlLISIUl;Aia. Wl 1'1!1'\111 Prnllill R!Xlrnif:ll u~ CO[) 
OflllEts. C.IURlllStA Rt::m11:.11 · Al"I III.I n.t l'lllff.S M.IY rl!.t'lr.}: - ('Al.I. 
'rtl \'llllF\ l'Rllll> A.l'D DEIJ\'f.Ml . 

a. NvoRana I 
~SA ~

l'
I 
M 

-
~~ 

FRANKLIN 

~~ . GeminilOX 
(!)Hayes® 

= = niTiiiiiiiirr==llN=ova_ tio=l.~-

EXPERT COMPUTERS 

i..uTIJS J·2-3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935 
tiBASE II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425 
Fuam S 1 M\JLATOR • • • • • • • • • • • • • • • • • , • • •••• S:IO 
~h:oAWRITllll (Wano Peoc~11 Fo11 PC/i\r1•Lt) • , . 90 
l fJ.1AS1'&LJ.l!R. ' • ' . ' ..•.•.....•• . ..•...•• • ·oo 

MAI L lERGI! •••••••.• . •••••.•.••• ••• • ' •. S95 
FBIOAYS •••• ' ••••••.. ' • ••• •••. . ••.••••• $'.WO 
CATl\l.IST (U 'J\1:KSAL ''M.111. 'h:UOll") . • • • • • . • • • 170 

CAu. Tu e EXPERT 
(219) 944-6069 (800) 528·9537 

EnR/\S FoR OT11BR Co11PUTE11S 

ALS CP/M C11Kn • • . • • • • • . . • . • • • • • • • . • . • . 28.S 
ALS s~1"111T.RM n<o iw Mx C/\Ho) ...• . .... $W1 
R.\ NI\ ELITll I •••.•••••.• ..•.• • .•.•• ••••• S2.66 
RAN/\ E LITTl II . . • . . . . . . • . . • • . . . . . . • . . . . • 435 
RANA ELITli 11 L . • . . • • . . . . . . • . . . . . • • • . . . • $555 
RANA 2.5 (2.5MBmi Fou P ) , • • • • . • . . . . • . ALL 

11 RITTEK Du~IPL!N!1· l 6K . . • . . . . . . . . •...... · 160 
GRAr PLEll + . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 
Pno ~ 1:111r.1 I6K RAM CARP• .. •••••••••...•• , 00 
SE!{( N 16K RAM CARD •. ' •••••••••••••••• ' • S..5 
SEK~ 80 Cot.uMN CA!Hl ••.••• ••••• . •••• ' ••• 95 
St~°'' Hu~·nm (LIKil W11.oc. rw) .........•.. . SJOO 

E:KO. Z.80 CA!lll • • • • . • • • . • • • . • • • . • • • • • • • 115 

V1m;o CA1u.r. For1 Tl IW/4 . . . . . . . . . . . . • . . . . • . 15 


Ct.u.. TnBEXPERT 
(213) 344-6063 (800) 528·9~37 

N EW Mll.l\'ALS 

S.\Nl'll MB 550 - I DntVt, 3 Sof1w fl~ . •. , • , ••• 995 
hll\'u MBC556 - 2 D Rl\'ES, 6 SoPJWAREs • • • • • • 139n 

• • • •FP.nRUARY r f.CtAL - OR11r.11S Fo11 /\N\tJ 

EA1t s100 DISCOl!NT 0 • A VIDEO l\loNITOR 
OK PRlN'l'b'R • • • ' 

Wi:'1 • SmNi;o UP 4 Mo~& 811.u.-ns 0; lB 1 ciM~ na~& 
Co~U'llTEJlS • • .. • • • • • • • • • • • • • • • • • • • • • • • CALL 
hM1s G'I' DRIVE Fo11 APPL!: w/ 3 'oPJw ri i:::; . . . . • 250 
KMPr JomrcK .......... , . . . . . . . . . . . . . . . 30 

Dow JoNES CoNNECTOH •.••.•••••••••••••••• $45 
PliAl.tL oPr (DAtA BAst;) - 6 Fon JATS .•.••.•• , 200 

C.w.. TnB EXPERT 
(213) 344-·0063 (800) 52.8·9ll37 

DISKEI'l'ES 

Vr.llJIATIM VERO: DD . • • • • . • • • • • • • • • . • • • • • 17 
DATALifll SOD •..•• ••..••••• ' ••••• ' •.• ' . 25 
DATALIFE D DD.. . . . • . • . . . . • . . . • • . • . . . . . . 33 
Hl!/\P CLE:/\Nllft Krr .... •....•...•..•.... .. .. ,9 
f'1.1Plt (USP. BACI\ uJJ; Qp Drsl<!l) . . . ....• .•. •. SI7 
D1SK~:rrE H.U IPP.H •••.•••.••.•...•• ' • • . • • • . 2~ 
L iijl!AllY AS~ - Hol.ll:; 10 DISH · , • . • . • . • • • . • . 2.25 

"When you know enough Lo buy mail order, you'r wis enough to buy from an expert.," 
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What's New? 

TAXING 


SOFTWARE 


Tax Package Handles 
More Than 30 Forms 

The M era-Tax tax­
prepararron system can 
compute and print more 
than 30 IRS schedules and 
forms for multiple cfiems, 
partnerships. and corporate 
returns. Depreciation is 
comput.ed by individual 
items or groups of items. 
Ocher rax-compU[ation 
abilities include underpay­
ment penalties, self-employ­
ment taxes. minimum and 
alternarive minimum tax, 
and income averaging . 
Micro-Tax is said to be easy 
to use because it calls for 
simple prompts and 
organizes data entry in a se­
quence rhat's similar to that 
of manual rax preparation. 

Micro-Tax ls available for 
the DEC Rainbow JOO and 
MS-DOS- and CP/M 8080- , 
280· . 8085- . and 8086­
ba sed sysrems. Three 
versiom are offered: per­
sonal. commercia l accoun­
ram. and partnershlp and 
corporate_The home com­
puter Micro-Tax costs 5195. 
The orher versions are 
s!000 each. Annual up­
dates and state tax­
preparation programs are 
avarlable. For more 1nforma· 
tlon. contact Microcom· 
puter Taxsystems Inc. Suite 
A. 6203 Vanel Ave ., 
Woodland Hills, CA 91367, 
!818) 704-7800. 
Circle 550 on inquiry card. 

Individual Tax Planner 
The Individual Tax Plan· 

ner calculates aJternative 
axes for Individuals and 

fiduciaries for 1983 and 

beyond. Projections for 
multlple years and cases are 
displayed on screen. and In­
st.ant recalculations Jn a 
worksheet format allow 
rapid examination of rhe 
consequences of alter­
native tax plans. Computa­
tions include rncome 
averaging tax. alternative 
minimum tax. and auto· 
matic indexing of post-1984 
years_ Client information 
can be saved to disk for 
printrng out comprehensive 
reports. Full help screens are 
provided. 

The Individual Tax Plan-

Professional and Personal Tax Programs 

ner for 1983 is available for 
a first-year subscription 
price of $595, Which in­
cludes documentation and 
roll-free assistance. An JBM 
or IBM-compatible com­
puter with 128K byres of 
memory. two disk drives, a 
monitor. and a printer are 
required . For further infor­
mation , contact Tax 
Management Inc.. 1231 
25th St NW. Washington. 
DC 20037. {800) 372-1033: 
1n Maryland. 1800) 352· 
1400; the D istrict of Colum­

bia, 258-9401. 

Cfrcle 557 on inqufry card . 


Aardvark/McGraw-H ill 
markers tax-preparation 
programs for professional 
and personal use. Jn addi­
tion to .standard tax calcula­
tions. Professional Tax Plan 
Version 3 .0 can compute 
self-employment raxes 
under rhe regular method. 
raxable unemploym ent 
compensation. taxable 
Social Security beneflrs for 

1984 and after. and limit.a­
tions for most credits. It can 
generate an 1nvestmem 
report that summarizes the 
after-tax effect of Invest­
ment assumptions; addi­
tional reports, such as in­
come averaging. are possi­
ble. Other feacures include 
income 1npurs, help 
.screens. a file-information 
screen, and a calcularor 

function. It runs on Apple. 
Hewlett-Packard, IBM. and 
CP/M systems_ The sug­
gested retaif price is 5350. 

For home use, Aard­
vark/McGraw-Hill offers the 
Personal Tax Planner. This 
599 program. whicl1 runs 
on Apple and IBM Personal 
Computers. can handle 
rerurns for homeowners 
and renters and one- or 
two-income households. 
Personal Tax Planner wrll 
cipher short- and long-term 
capital gains and losses. rhe 
purchase or sale of real 
estdte, and business. lt'.s 
avaflable at bookstores and 
computer retailers natron­
wlde. For more information. 
contdct Aardvark/McGraw­
Hill. 783 North Water Sr.. 
MHwaukee. Wr 53202. 
(414/ 289-9988. 
Circle 552 on inquiry card. 

Accountant 's I 040 
Preparation System 
G & G 1040 is de.signed 

for accountcnts using 
CP/M-80 and CPJM -86 
computers. This profession­
al-level program features in­
put screens that match IRS 
forms and the ability to pro­
vide choices for the leasr tax 
consequences, such as 
whether Schedule A is pre­
fe rabre to the standard 
schedule. Additional cal· 
culations fnc/ude optional 
stare sales tax. exce.s.s FICA, 
earned-income credit. in­
come averaging. and mini· 
mum tax. The program pro­
cesses 39 IRS schedules and 
comes w ith a batch com­
pute/prim mode and a 
depreciation module. It's 
claimed that the program 
calculates an entire return in 
10 to 15 seconds. 
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The suggested list price 
for the G & G 1040 Profes· 
sional Series is S750. An· 
nual updates are available. 
A Starrer Series that pro­
cesses 15 forms but does 
nm include batch opera· 

tions or a depreciation 
module costs sl95. Contact 
G & G Software Inc.. 610 
Park Blvd., Austin . TX 
78751. (512) 458-5760. 
Cfrde 553 on Inquiry card . 

Lettered Schedules. 20 Forms in One Package 
The Series 1040 tax­

preparation program con­
tains all lettered tax sched­
ules and 20 numbered 
Forms. With Series 1040. 
you have to enter informa­
tmn on ly once. which 
saves time and minimizes 
errors. All ngures and new 
entries are ·auromaticaHy 
carried over co applicable 
forms and schedules. Tax 
results are calculated and 
displayed instantly. The 
display screens replicate 
1040 Forms. Further 
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highlights are that it asks 
questions. traps mistakes. 
and prompts you from item 
to item. Series 1040 works 
on such machines as the 
IBM Personal Computer. 

Series 1040 costs sI150 
Selected stare modules are 
available. Complete infor­
mation can be obtained 
from Ca1cu·Tax Computer 
Software Inc.. 19-21 West 
Mount Pleasant Ave , Liv­
ingston. NJ 07039. (201) 
992-2274. 
Circle 556 on inquiry card. 

Personal Tax System 
for Multlplan 

El Ware's Tax·Prep per­
sonal tax system works 
with Microsoft's Mult1plan 
electronic spreadsheet. Pro­
vided w iCh 19 rax forms and 
schedules. Tax-Prep uses 
display screens tha t 
simulate IRS forms as work­
ing templates. A data-entry 
procedure interrelates tem­
plates for a complete series 
of federal tax forms and 
automatically appl ies 
entered data to appropriate 
forms and schedules. Tax­
Prep will print directly on IRS 
1040 forms and schedules, 
continuous 1040 forms. 
and computer paper used 
with an overlay. In addition. 
it can be used w ith 
Multiplan's advanced 
features to perform tax 
planning. budgeting. and 
analysis. 

Tax-Prep works with the 
Apple. Compaq. Tl Profes­
sional, IBM PC. and Zenith 
Z-100. Complete with a 
manual and tutorial. i costs 
S89.95. Annual updating 1s 
available. Tax-Prep is 
available factory-direct from 
EZ Ware Inc., 17 Biyn Mawr 
Ave., Bala Cynwyd, PA 
19004. j215) 667-4833 . 
Orcle 551 on inqufry card. 

Tax Rellef for IBM PC 
Tax Relief I and II for the 

IBM PC have been an· 
nounced by Micro Vfsion. 
Tax Relief II. a professional 
package. has such featu res 
as Income averaging, alter· 
nate m1n1mum and 
minimum tax. data and 
calculation carryover to rele· 
vanr places. cUem sum· 
marles. and a client direc· 
to ry. Entries can be 

changed and deleted at 
any time, and on·Hne helps 
ard data entry. Several print 
options and 25 federal 
schedules and forms are 
supported. An IBM PC or 
PC XT with a minimum of 
128K bytes of memory. 
DOS 2.0. two disk drives, 
monochrome or color dis­
play, and a par.:illel pnnter 
are required. Tax Relief H 
cosrs S299. Annual up­
dates are available. 

Tax Relief I rs designed for 
indfvidua/ use. It supports 
IS forms and has most of 
the Features of Relief II The 
suggested price is s149. For 
more details, contact Micro 
Vision. 145 W icks Rd .. 
Commack. NY 11725. /516) 
499-4010. 
Orcle 554 on inquiry card . 

Commodore Tax 

Program 


Northland Accounting 's 
Taxard was developed by 
experienced tax accoun­
r.ancs for use on Com­
modore 64 and VJC-20 
computers. It co;nputes .3 

line-by-line readout of form 
1040 and related schedules. 
A manual w ith step-by·srep 
inscrucaons for data entry is 
supplied. 

Three versions of rhe pro­
gram are avaflable· Taxaid I. 
II. and llL Taxard J, s19.95 
tape or S24 95 floppy disk. 
is designed for the basrc 
VIC-20. It outputs Informa­
tion to your monitor only. 
Taxaid II is tailored for 16K­
byte VIC-20s. Outpuc fs m 
the monitor or a printer. An 
expanded vers ion for the 
Commodore 64, Taxaid Ill 
will also output co either 
the monitor or primer. Tax· 
aid II and Ill are available on 
floppy disk or cassette for 
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S29 95 or S24.95 , Contact 
Northland Accounting Inc,, 
Sofrware Department. 606 
Second Ave .. Two Harbors. 
MN 55616. (218) 834·5012 . 
Circle SSS on inquiry card. 

SOFTWARE 

Templates Extend 
1-2-3 

Professional Software 
Technology has introduced 
two templates that expand 
the versatility of Lotus 
Development Corporation's 
1-2·3: Personal Tax Preparer 
and Time and Billing. 

The Personal Tax Preparer 
condenses 1-2-3 to seven 
slngle·letter commands 
Sdve. Prim. and Destroy are 
the only fundamentals you 
need to prepare Form 1040 
and a variety of lettered 
schedules. Once entered. 
numbers are ciutomatfcally 
carried to the appropnate 
locations on supporting 
forms and schedules. Stan· 
dard fearures include Inter­
nal tax tables. screen dis­
plays of aH forms in use. and 
the ability to print dlreccly 
on federal forms. 

For irs single·lener com· 
mands. Tlme and Billing 
uses simple associations, 
such as Z for zappjng an ac· 
counc. It accommodates 
more than 20 people per 
disk. A roral of 10.000 
c/lents can be maintained. 
each with up ro 2000 blll­
ing enrries. It shows num­
bers as they are enrered. 
calculations as they are 
made, and the interrelation­
ships between entries or 
Che oottom tine. Any sys· 
tern of keeping rime slips 
can be used. Time and Bill­
ing lets you customize up 

t:o 30 abbreviated .service 
codes. which minimizes bitl­
ing-enuy descriptions. Re· 
ceivables are monitored. 
and the aging of accounts 
is displayed. 

Both programs work 
wtth 1-2-3 Refease IA and 
any computer w ith 256K 
bytes of memory and a 
hard-disk or two floppy-disk 
drives Previous knowledge 
of 1-2·3 is nor necessary. 
Each program rerails for 
s17s For full details. conract 
Professional Software Tech· 
nology. POB 269, Rockport. 
MA 01966. {617) 546-3494. 
Circle 567 on inquiry card. 

Fast Word Processor 
The Qwerty word pro­

cessor from HFK Software 
can keep pace w ith you 
even if you Gin type 140 
words per minute Qwerty 
provides variable margin 
settings ranging from I to 
I 50 columns. tab stops. 
paragraph indentations. up 
and down scrolhng. for­
ward/backward search and 
search and replace opera­
tions, and block moves. 
Dynamic insertion and 
typeover with automatic 
word and back wrap is 
supported. Texr can be 
dynamically centered, and 
such character attribures as 
underscore. boldface. 
subscript superscript. dou· 
ble underscore. and strike· 
through can be applied 
during or after ext entry. 
Left r ight. and delete 
operarions can be per· 
formed by character. word. 
or line. On·llne hefps aid 
operanon. 

Qwerty supports a wide 
range of printers. Print op­
tions include a number of 
pitch and line-spacing set-

rings. variable form and 
character sizes, automatic 
pagination with widow 
line eliminacron, and 
automatic user-selectable 
page numbering. Sixteen 
color sets are available 
when you use Owercy 
With an RGB cofor graphics 
monitor. 

This program is designed 
ro run on the JBM PC. PC 
XT. Chameleon. Compaq. 

and other computers using 
PC·DOS. With DOS 2.0. 
96K bytes of memory are 
required. Complete with a 
tutorial workbook. Owercy 
costs S325 . For 525, you 
can try a full-function 
Oweny. Owerry rs 
available facrory-direct from 
HFK Software Inc.. O ld 
Danbury Rd.. Danbury, NH 
03230, (617) 259-0059. 
Circle 559 on inquiry card. 

Printer-Control Program 
Set-FX. a machine-lan­

guage printer-control pro· 
gram for Epson FX-80/100 
printers and rhe IBM PC or 
the Compaq portable. has 
been introduced by Soft· 
style Inc. W ith Set-FX. Ep­
son printers can produce 
the full IBM PC character 
set. line graphics. foreign 
language characters, and 
mach and science symbols 
e acrly as rhey appear on 
screen . Menus are prov d­
ed for setting condensed, 
emphasized. proportional. 
and italic characcers. Set·FX 
includes a custom fonr 
generator. Accord;ng to 
the manufacturer. specfal 
fonts can be printed at I 60 

cps . 
Set-FX reqUires one disk 

dnve and a monitor 
Memory requirements are 
64K bytes when running 
under PC·DOS I . I or 96K 
byres with DOS 2.0 Ir's 
cornpatible with any hard 
disk operared under PC­
DOS and w1rh all Epson 
print modes. Complete 
with a manual. qu1c\l­
reference card . and a 
demonstration program. 
Set-FX costs 559.95. plus 
S2 handling , Comact So~­
style Inc.. Suite 200. 7 192 
Kalanlanaole H ighway. 
Honotulu, HI 96825, f808! 
396-6368. 
Circle 558 on inquiry card. 
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Communications 

Software and 
Controller Emulator 

for Lisa 
Apple Computer has in­

troduced a pair of data­
communications products. 
Lisaterrn1nal and the Apple 
Cluster Comroller. that 
enable Lisa to interact with 
mainframe systems. AvaU­
able ar authorized Lisa 
dearers and through Ap­
ple's national account ex­
ecutives, Lisaterminal costs 
s295, and the Cluster Con­
troller ranges from 54500 
to S7000. 

Lis.aterminal provides Ltsa 
With TTY and DEC 
VT I 00/52 terminal emula­
tion and the abillty to ex­
change information via a 
modem with computers 
supporting asynchronous 
protocols. It permits access 
to remote mainframes and 
rnformanon services such 
as Compuserve and Dow 
Jones. Also provided are 
icons. cut and paste in­
tegration between applica ­
tion programs. and multiple 
windows. 

A protocol converter. the 
Ouster Comroller works 
like an IBM 3270-type 
cluster controller. When 
used with Usaterminal, Lisa 
can communicate with IBM 
mainframe networks by 
mimicking IBM 3278 Model 
2 rermlnar functions. It con­
verts SNAISDLC or BSC 
protocols to asynchronous 
protocols and monitors the 
now of information in both 
drrections, ensuring ac­
curate transmissions. Borh 
the Lisa and an attached 
printer communicate 
through .3 single Cluster 
port. The Cluster Controller 
can be accessed vfa a 
modem, making remote 
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communications with a 
mainframe posslble. The 
Cluster Controller comes 
wfth three or seven serial 
RS-232C ports for mixing 
and matching Lisas and 
prrnters . 

Apple has also an­
nounced that Ryan­
McFarland Corporation 's 

Music Synthesizer for Commodore 64 
Musicale converts the 

Commodore 64's Sound ln­
rerface chrp into a rhree­
voice music synthesizer, 
Musicale letsyou play along 
with preprogrammed mel­
odies. creare and store 
melodies for later playback. 
and compose mus1e 1n a 
variety of styles. Standard 
features include reat-time se­
quencing. slide controls. 
modularors. and trans-

RM/COBOL and RM/FOR­

fRAN language compliers 

are available for the Lisa. For 

more Information. contact 

Apple Computer Inc.. 

20525 Marianf Ave.. Cuper­

tino. CA 9SOl4. 1soo1 

538-9696; In California, 

1408) 996-1010. 

Orcfe 560 on Inquiry card. 


posers. Musical crearions 
can De played back through 
te revis1on sets. stereo 
systems. or professional 
amplifiers by means ofsran­
dard RCA patch cords. 

Tfie suggested retail price 
ls 574 95 For details, con­
tact Waveform Inc. 1912 
Bonita Way. Berkeley. CA 
94704, (4l5) 841-9866. 
Clrcle 563 on inquiry card . 

Mouse Commands Integrated Software 

Jane 1s an integrated 
softwa re package con­
sisting of a word processor. 
spreadsheet. and a file/list 
manager. A mouse-driven 
system employing easily 
understood pictures and 
symbols racner than pro­
gramming instructions is at 
the heart of Jane's user in­

rerface. Access ro various 
applicacions and the enter­
rng of data is performed by 
pointing the mouse to the 
appropriate symbol on 
screen . Each application In­
teracts with che mhers, and 
you can work wfth any or 
all of the applications 
through up to four on-

screen w indows. W indow 
dimensrons can be expand­
ed or contracted. 

Jane runs on most 8- or 
16·blr personal computers, 
such as the Apple. Atari, 
Commodore 64. and IBM 
PC. with 64K bytes of RAM 
It comes with the mouse. 
mouse controller card, and 
users guide. The suggested 
retail price is 5295. Graphics 
and communications pro­
grams will be avaitable. For 
complete det3its, contact 
Arktronks Corp.. 113 Sou h 
Fourth Ave.. Ann Arbor. Ml 
48104. (800) 225-5275: 1n 
MichJgan. (313) 769·7253 
Circle 561 on Inquiry card. 

Software Targeted 
at Business 

superex lncernational 
M,;irkering recently released 
t5 programs targeced at 
businesses. Applications 
focus on wholesalers. 
retailers, importer/exporters, 
financial analysts. maH­
order houses, and phar­
macists An integrated ac­
counting package with ac­
counts receivable/payable. 
general ledger. and payroll 
modules is also available. 

Most Superex programs 
are designed for use on 
floppy- or hard-d isk 
systems. and many are 
offered rn a special network 
configuratjon. A few pro­
grams. such as the Phar­
macist Assistant. require 
hard disks. Superex pro­
grams support App~e. Col­
umb1<1, Compaq, Corona, 
DEC Rainbow. Eagle. 
Frahklfn, IBM PC. Texas In· 
suuments Professional, and 
Toshiba compucers. B.ASICA 
or GW BASIC is necessary. 
Under MS-DOS. the 
minimum memory require­
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menr 1s 128K bytes Ver­
s,om for Apple and Franklin 
need 64K byres of RAM 
Prices range from 5300 to 
52000. For full particulars. 
contact Superex lnterna­
[IOna l Markecing. 151 
Ludlow Sc.. POB 248, 
Yonkers. NY 10705. (800) 
862-8800; 1n New York, 
(914) 964-5200. 
Circle 562 on inquiry card . 

Ovation for In­
tegrated Software 
Ovation software lers 

you creare. access. move. 
e tract. and manipulate 
data in various forms 
without reentering dala, 
preparing different files. or 
swapping applicatrons 
modes. Thrs program pro­
vides built-in formats for ler­
rers. spreadsheets, and 
notes. customizing capa­
bilities. smgle-keystroke 
macro 1nstrucrrons. and ad­
vanced macros vra rexc files. 
Five applrcaoons capab11iries 
are provided: spreadsheet. 
graphics. 1nformat1on man­
dgemenr. word processing. 
and dara communications 
Differenr applications can 
be emered at any nme. and 
data that is entered into a 
spreadsheet can be turned 
into a graph or inserted into 
a report on th e same 
screen. A linking process 
automatically reflects any 
cha nges in associated 
forms. 

Thrrry Enghsh·/anguage 
commands. ennrely sum­
marized on a single card. 
are all that you have o 
learn co run Ovation The 
commands are common 
across applications Other 
features include comext­
sens1rive helps. automatic 
backup and dfsk number­

py disks. Co/or and most 
printers are supported. The 
suggested retail price is 
s795 . For addrtJonal infor­
manon. contact Ovation 
Technologies Inc. . 770 
Dedham St.. Camon. MA 
02021. (617) 821-1420. 
Clrcle 564 on inquiry card. 

ing , and conrinuou s 
prompts. Ovatron run s 
on the Tandy 2000 and 
iBM PC and PC-compatible 
8086/8088-based systems 
using MS-DOS. It requires 
256K byres of memory. A 
PC XT wirh a hard disk JS 
recommended. bur Ova­
tion wrll run wrrh rwo flop· 

Multifunction Package Offers 

Six Modules 


lnregrared·6. a multlfunc­
tfon software package for 
the IBM Personal Com­
puter. Is manufactured by 
Mosaic Software lt.s baste 
1ngred1enrs are a relational 
database. presenracion· 
quality business graphics. a 
word processor, a spread­
sheet. IBM PC-ro-PC com­
municarlons capabillCJes. 
and DEC VTI00/52 or IBM 
3101 terminal emulation . 
Standard operating features 
include menu-drrven com­
mands. fiH·in-rhe-blank 1n­
put formats. and built-in 
help screens lncegrated·6 
Jets you creare. store. 
analyze. graphically display. 
combine. and condense in­
formation and tr.3nsfer ic 
between modules and 

compurers. The same infor­
mation can be output in a 
vanety of format s for 
presematfons. 

The database module 
features disk access wrth a 
caparny of up to 100.000 
reco rd s per file. The 
graphics module, based on 
the Supercharrman II pro­
gram, offers nearly 20 
graphic styles. ranging from 
pie and text charts ro 
pie/bar chart combinations. 
Able co handle as many as 
256 columns and 2000 
rows. lntegrated-6 ·s spread· 
sheet can use information 
created and srored 1n the 
database for graphic 
displays or merge 1t with 
text ro produce reports, 

lntegr.:ited-6 rs written 1n 

the C language. It requires 
a minimum memory of 
256K bytes. The company 
intends ro [ransporr it co 
other computers and 
enhance Its emu lat on 
capabrllties. The suggested 
retail price for lnregrated-6 
is 5495. Contact Mosaic 
Software. 1972 Massachu­
setts Ave.. Cambridge. MA 
02140. (617) 491-2434. 
Circle 566 on inquiry card. 

TERMINALS 


Hi-Res Terminal 

Comes with DIN 


Keyboard 

Liberty Electron ics ' 

Freedom 200 rs a h1gh­
resolutlon. nonglare 12-inch 
video-display terminal with 
a 106-key DIN-standard 
keyboard This tilt-and­
sw1vel un1r features erghc 
foreign character sec:s. 7 by 
9 character cells in a 9 by 12 
matrix. a 24-/ine by 80­
character display format. 
and a user-accessible 25rh 
scacus Hne A software set­
up mode and JO program· 
mable funcrron keys offer 
operator convenience. 

The Freedom 200 has 
nonvolatfle memory for 
storing function keys and 
set-up modes during povver­
down Nonembedded char· 
acter attributes for both 
the vrsual display and data 
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encry as well as double­
height and double-width 
characters and 86 graphics 
characcers are provided. 
M iscellaneous l1ighlights in­
clude programmable hand­
shaking protocol. a bidirec­
tional buffered auxlliary porr 
with expandable buffers. 
programmable answer 
back. smooth scrolling. ad­

justable screen rime-out, 
split-screen capabirities with 

CAD/CAM Graphics Monitor 

definable scroll regions, and 
Televideo 950 and lear­
Seigler ADM 31 emulation . 

The single-urnt prrce for 
the Freedom 200 Is 5 7 4 5. 
Ouantiry discounts are 
avallable. For more informa­
tion. contact liberty Etec­
tronfcs, 625 Third St. San 
Franclsco. CA 94107, (415 ) 
543-7000. 
Circle 569 on inquiry card. 

Colorgraphic Com-
mun;carions Corporation 
believes that its XL-13 
monitor is a cost-effective 
solution for CAD/CAM 
graphics requirements. 
Plug-compatible with the 
IBM Personal Computer. 
the XL-13 consists of a bir· 
mapped graphics board. 
graphics primitives. a high­
performance 13-inch color 
video display. and a power 
supply. Its standard screen 
format is 80 columns by 24 
or 48 lines. and characrer 
sizes can be 7 by 9 dots In 
an 8- by 10-dot grid or bit­
map programmable. Both 
text 	 and graphic cursor 
types are supported. with 
visible, invisible. blinking. or 
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nonblinking attributes. 
Graphics feacures include 
an escape sequence inter­
preter for such graphic 
functions as vectors. arcs. 
rncles. polygons. and 
parallelograms: draw over 
and behind: independent 
draw and erase between 
graphics and text geo­
metric and complex fills; 
128 frl l patterns: zoom. pan. 
scroll . and scaling: and 
prefill or post-bounded f1U 
with solid coror or pattern . 

The graphics board pro· 
Vides a 1024 by 512 by 4 
resolution . The 40-MHz 
bandwidth monitor is 
swepr .:ir 32 kHz horizontal­
ly and 60 Hz noninterlace 
vertlcally. This combination 

provides a flicker-free view­
ing window of 640 by 480 
pixels. The IBM PC's high­
and medium-resolution and 
alphanumeric modes c:ire 
supported. 

The Xl.:13 lists for 53495. 
A 19-inch monitor version. 
the XL:-19, costs 53995. 
Volume discounts are 
offered. For additional infor­
mation . contact Col­
orgraph1c Communications 
Corp.. 2379 John Glenn 
Dr.. POB 80448. Atlanta. 
GA 30366. (404) 455-3921. 
O rcle 570 on Inquiry card. 

Touch-Sensitive 

Monitor for IBM 


Microcouch Systems has 
unveiled the Point I touch· 
senslcive monitor for the 
IBM Personal Computer. 
Pofm I lets you position the 
cursor, select from menus. 
and manipUlare graphics 
with the touch or a finger 
on the vrdeo display. An 
on-board 8 ·bit 65Fl I 
microprocessor controls 
data Formats and calibra­
tions and comes with a 
FORTH interpreter, 2K bytes 
of RAM for user programs. 
and 4K byres of ROM for 
MTS firmware. Switch set­
tings Include l 10 to 9600 
bps data rates; none, even. 
odd parity; J or 2 stop bits: 
and software-adjustable 
parameters. The monitor JS 

1 available with TTL or com­
posite ourpurs and amber 
or green- phosphor screens. 
Resolution fs 1024 by 1024 
points at 75 points per sec­
ond; the data rate is 200 
pornts per second. Output 
is asynchronous RS-232C. 
Five commands .:ire used ro 
configure the screen. set 
parameters. and perform 
self-tests. Additional pro ­

gramming can be done 
using a propriecary Touch 
Commands Set and user­
deffned commands. 

Versions of the Point I 
c:ire available for both 
monochrome and color 
graphics cards. A 4K-byte 
EEPROM 1s available as an 
option. In small quanmies. 
Point I com less than 
ssso_An OEM klc of the 
couch screen can be ob­
tained. For complete details, 
contact M1crotouch Sys­
tems Inc.. Suire 5050. 400 
West Cummings Park , 
Woburn. MA 01801. 
Circle 568 on inquiry card. 

PERIPHERALS 


IBM 	Data Acquisition 
and Control 

Metrabyte Corporatjon 
has announced .an AID 
data-acquisition and control 
board for the IBM Personal 
Compucer. The Dascon· l 
features 12 bits ofdigital 1/0. 
12-bit resolution of <inalog 
110. four analog 1nput chan­
nels w ith overvoltage pro­
tection. switcl1-selectable 
rnput filters. two adjustable 
voltage references. two 
r-mA conslant current 
sources, external interrupt 
capabilities. and a battery· 
backed real-cime c lock. 
Resolution is 500 microvolts 
per bit. Oprional switch 
selections can excend the 
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resolution ro 0.5 microvolt resfstors. and card guide. 
per bit on two channefs. Options range from sl 2 to 
Two channels contain RTD Sl28. 
interfaces for built-in Also availab le from 
temperature measurements Metrabyte Is a parallel digital 
from -200 to 650 degrees JJO card rhat provides 24 
Centigrade. TTUDTL:-compatibie dlgical 

Supplied software in· 110 lfnes. It has 1merrupt in· 
eludes 1/0 driver sub ­ put and enable lines as well 
routlnes and such ut1l­ as external connections to 
iti es as graphics and the tBM PC's bus power 
calibration/set-Up pro­ supplies. The cwo dozen 
cedures. Opbons include 110 lrnes are provided 
two channels of r2-bit DIA through an 8255·5 pro· 
ourput with sw1tch­ grammable peripheral 1nrer· 

face. It costs 589. For more selectable ranges, a screw 
terminal connector. a solid· rnformation on these prod­
srare 1/0 module board. uces. con tact Merrabyte 

Corp.. 254 Tosca Dr.. and an electromechanrcal 
Stoughton. MA 02072.relay ourpur board. 
(617) 344-1990. Dascon-1 costs S485, in­

cluding manual. 3 7-pin D Circle 571 on Inquiry card. 
connecco r, callbration 

Interface Grapples with Printer 
The Grappler CD in- resolution graphJCs screen 

teU1gent pnnter rnterface for dumps. text screen dumps. 
the Commodore 64 Js a transparenr operation 
marketed by Orange Micro. mode. and block graphics 
The Grappler's C·1525 screen dump. Double-size. 
printer-emulatron mode inverted. roraced, and em-
provides the means for phasized graphics are ac-
such dot-marrix primers as cessible through simple 
Epson. Star. Okidata. Pro· commands. Margin and tab 
writer, and NEC ro produce serrings. page length. and 
graphics and special skip-over perforation are 
characters. Scandard prim among the Grappler's text· 
reatures include high · formatting fearures More 

than 22 commands provrde 
printing flexibility. 

The Grappler comes 
~TORwirh all necessary cables -~ c •and fts own serial ports. 

- I 

"1r ..:.. 
....... . . ­Power is d1c1wn from the 

Commodore 's expansion 
port The suggested retail 
price is s139. For the name chronously. and it automat­
ofyour nearest dealer, con­ ically adjusts co data rates 
tacc Orange Micro rnc.. ranging from 150 to 9600 
1400 Lakeview Ave . bps . It has an error­
Anaheim, CA 92807. /714) correction Feature rhar 
779-2 772. causes auromacic resyn­
Circle 575 on inquiry card. chronization when line­

norse errors occur. System 
hardware Includes a ZBO 

Comprehensive Data central processor and dual 
Encryptor RS-232C ports. 


Transcrypror blocks 
 Transcryptor can be easi· 
unaurhorrzed access to ly installed between a com­
computers and terminals. puter and modem or a 
generates its own encryp­ direct line. The suggested 
tion keys. and automat;cal­ recau price is S945. Contact 
ly encrypts messages upon Cryptext Corp .. POB 425. 
rransmjssion and decrypts Northgate Station. Seattle. 
rhem upon recerpt. Trans­ WA 98125. j206j 364-8585. 
crypto r operates asyn- Clrde 573 on inquiry card. 

SYSTEMS 

16-bit Desktop from Sperry 
Sperry's 16-bit Personal or 40 by 25 format. I 6K­

Computer has built-jn com- byre buffer. 320 by 200 or 
munications capabilities . 640 by 200 resolution. and 
The basic unit conrafns an up to 16 colors. Character 
8088 microprocessor. size is 5 by 7 1n an 8- by 
floppy- or hard·disk drives, 8-dot block . The 12-inch 
an asynchronous adapter color monrror has rour res-
for mainframe communica· olutlons. rangrng from 320 
t1ons. and expansion sloes. by 200 to 640 by 400. a 
Standard hardware in- I 92K-byte buffer. and the 
dudes switch-selectable ability to display up to 256 
4 77· or 7 . 16-MHz clock characters. Its character size 
rates. I 28K bytes of RAM. rs 7 by 14 dms 1n an 8· by 
and seven expansion slots. 16-dor block . A mono-

Two color display moni- chrome drsplay Is also avail· 
tors are offered for the abre. 
Sperry Personal Compucer: Mass storage is provided 
medium and h igh resolu- by 320K- or 360K-byte 
non. The I 5-inch medium- floppy-disk drives or by a 
resolutJon display has an 80 J 0-megabyte hard-dtsk 
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drive. MS-DOS lever 1.25 or 
level 2.0 is standard, de­
pending on disk storage. 
Some of rhe applicacions 
programs currently offered 
are Multiplan. Wordstar. 
dBase II. and Mall Merge. 

The Sperry Personal 
Computer 1s available in 
.seven models. differing fn 

regard to monitor and stor­
age selections. A doc-matrix 
printer is optionar. Prices 
range from 52643 to 
ss753 . For more informa­
tion. contact Sperry Corp .. 
Computer Sysrems Divi­
sion. POB 500. Blue Bell, 
PA 19424. (215) 5424213. 
Circle 590 on Inquiry card . 

M68000 Computer 

Runs Unlplus 


Perkin-Elmer's 7350 Pro­
fesslonaf Computer is a 
desktop computer founded 
on the M68000 micropro­
cessor. The 7350 is a 
modular mach ne conslsr­
1ng of a display unit. de­
tached keyboard, a 15­
megabyre Winchester 
hard-disk drive. and two 
double-densJcy double-
sided floppy-disk drives. The 
furnrshed DOS ls Uniplus. a 
Bell Labs Unix Syscem JU 
derivative. The 7350 s of­
fered in single-user. color 
graphics, and multifunction 
cluscer console configura­
tions. 

The single-user works ta­
tion comes w lrh 3201< bytes 

488 febru•ry 19114 © Bm !'ublicalkm• Inc, 

of user memory The color 
graph cs version has 4481< 
bytes of memory and a 
palette of 27 colors, 16 of 
which can be displayed 
simultaneous ry. The 
1-megabyte multifunction 
cluster console can accom­
modate three terminals. Its 
satellites have complece ac­
cess to all host program­
ming facilities and most ap­
plications. A number of ap­
p lications packages are 
available for alJ versions of 
the 7350. 

The single-user worksca­
tion begins at $8400. The 
duster console starts at 
s11. 750. For more informa· 
rion, contact Perkin-Elmer, 

Data Syscems Group, 2 
Crescent Place. Oceanport, 
NJ 07757, !201l 870·4768. 
Circle 587 on inquiry card. 

Royal Introduces Per­
sonal Computer 

Royal Business Machines 
has introduced the Alpha­
tronic Personal Computer 
This ZSOA·based machine 
comes with 64K byres of 
RAM and 32K bytes of 
ROM. It has a BASIC inter­
preter in ROM and Inter­
faces for a cassette recorder, 
rwo disk dnves. and a paral­
lel printer. It can be used 
with a home television or 
an RGB monitor; che dis­
play format is 80 or 40 by 
24. Character resolution is 
formed In an 8- by 12-dot 
matrix. A 79-ch<lracter key· 
board with six program­
mable-function keys and 
separate cursor controls 
and numeric keypad Is pro­
vided. For game and tuto­
rial software, the Alpha­
tronic has a built-in car­
tridge slot. 

SI mJine 5 \.4-inch floppy­
disk drives and software 
cartridges are opcions. The 
.suggested price is 5695. For 
details. contact Royal Busi­
ness Machines fnc., 500 
Day Hnl Rd .. W indsor, CT 
06095, 1203) 683-2222. 
Circle 586 on inquiry card. 

Tandy 2000 Is 
Powered by 80 t86 
The 16-bit Tandy TRS-80 

Model 2000, an MS·DOS· 
based system. Is powered 
by Intel 's 8·MHz 80186 
microprocessor. Under MS­
005. the 2000 can run 
such softw<lre as MS-Win­
dows, Ovation. and M ulti· 

plan. The 2000 has a 90­
key keyboard with 12 func­
tion keys and rs offered in 
two configurations. both of 
which can accornmod<l te 
up co 768K byres of RAM. 
The basic 128K-byte 2000 
has twin 5 v.i ·inch ftoppy­
dlsk drives, tot<lJing 1.4 
megabytes of storage It lists 
for S2750. The 2561<-byte 
2000 HD system h<ls a 10­
megabyte hard-disk dnve 
augmented with a single 
floppy-disk drive. It costs 
54250. 

A 12-rnch monochrome 
and a l+lnch eight-color 
monitor are offered. The dis­
play format is BO by 25 . 
High-resolution 640 by 400 
graphics are optional. Other 
options include a mouse 
and a monitor stand. 

The Tandy TRS-80 Model 
2000 1s available ac more 
than 1100 Radio Shack 
Computer Centers. Contact 
Tandy Corp./Radio Shack. 
1800 One Tandy Center: 
Fort Worth, TX 76102 
Cirde 585 011 Inquiry card . 

MISCELLANEOUS 

Tool Identifies 
Dead Components 
Metrifast's Thermoprobe 

lets you quickly idencify 
dead components withour 
comir'lg into direct contact 
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With the PCB. A soHd·state 
device consisting of a [her­
mmor probe connected to 
a modified Wheatstone 
bridge cfrcu1c. Thermoprobe 
measures minuce tempera­
ture changes of 1/25 degree 
Fahrenheic (l/45 degree 
Centigrade) . Because dead 
ICs. resistors, transformers, 
ancl diodes do nor emit 
heat they can be readily 
Identified on the unit's buflt· 
in 5-meter. which indicates 
null to warm as the device 
1s passed above the com­
ponenrs. 

Thermoprobe is small 
enough to Flt rnslde a shirr 
pocket. It's powered by a 
9-volt battery. Thermoprobe 
is avallable for S2l.95, posr­
age paid, from Metrifast, 51 
Sourh Denton Ave.. New 
Hyde Park. NY 11040, 
Circle 593 on Inquiry card. 

Money Talks 
The American Founda· 

t1on for the Blind is marker· 
1ng a device that identifies 
and vocalizes the value of 
U.S. paper currency. The 
machine. known as the 
PMI fpaper money identi­
fier) , uses an optical scan­
ning device to identify sr. 
S2, SS, SIO. and 520 bills 
and a voice synthesizer ro 
announce the value. IF a bfll 
ts fed inro rhe machine face 
down. the voice says 
"over" PMI will also say 
"please try again" if a bill rs 
tattered or ocherw1se un· 
recognizable 

The rectangular PMI 
measures 3Vi by 6 by 15 3/.i 
inches and weighs 6 
pounds. 2 ounces. Two 
controls, an on/off switch 
and a volume selector. are 
located on the fron panel. 
PMI plugs 1nro any standard 

rhree-prong, 120·volt oucret 
and can be used wirh a 
talking cash register devel­
oped by the Foundation. 

PMI costs 5600. Purchas­
rng details are outlined 1n a 
free catalog, Products for 
People with Vision Prob­
lems. which is available in 
print or braille from U1e 
American Foundation for 
the Blind. Consumer Prod­
uces. 15 We.st 16th St, New 
York. NY 10011 
Circle 591 on inquiry card. 

Rewrite Labels 
When used with their 

complemenrary marking 
pen. Holman Data Prod­
ucts' Rewrite Labels can be 
erased w ith a damp cloth 
and reused. These 4- by 
4Vi -Inch labels have seven 
lines for information A 
package of 100 Rewrite 
Labels with one marking 
pen com S9.95 . Ouamicy 
discounts are available. 
Conran Holman Data 
Products. 2059 West Lin­
coln. Orov1Ue, CA 95965. 
1916) 533·5992 

Circle 595 on fnqu fry card. 


Workshelves Adjust 
to Your Taste 

The Stack"Rack line of 
compu[er workshefves 
comprises nine models [hat 
can be adapted ro any 
microcomputer on the mar­
ket Produced by California 
Design Works. Stack Racks 
feature adjustable shelves 
mat can be set leve,. sloped. 
or vertically co suit personal 
rasres. They are made of 
solid red oak wirh an rnl 
finish. 

Stack Racks are available 
with 14-. 18·. or 22-inch 

shelves in srngle· or dou­
ble-shelf configurations . 
Pnces range from S38 to 
5 I 18. For complete derails. Circle 596 on Inquiry card. 

contdct California Design 
Works. POB 3052. Mon­
terey, CA 93940. 

Micro Charts Aid Programmers 
Micro Logic Corpora­

tion's Micro Charr tl7 is a 
double-sided. full-page ref· 
erence card for 8086 and 
8088 programmers. Micro 
Chart represents the recon­
struction of the bits, codes, 
and special conditions 
found in data manuals. The 
daca are presented rn a fully 
decoded formar. which fa­
cilitates programmrng. de· 
bugging, and parching. 
Areas covered are conver· 
s1on of instructions to and 
from hexadecimal, nstruc­

tion descriptions. cycle time, 
addressing modes. flag 
codes. register map. mem­
ory map. pinouts. and ASCII 
codes. Diagrams and call· 
tlonary nores are provided 
as welL 

Mrcro Chart li7 is made 
of the same type of plasoc 
as a credit card . In lots of 
one to nine. It costs 55.95, 
plus s l postage. Order 
M icro Charr directly from 
Micro Logic Corp., 100 2nd 
St.. POB 174. Hackensack. 
NJ 07602. (20J) 342-6518. 

Where Do New Products Items Come From? 

The information printed in the new products page5 of BYTE is 

obtained from ··new product · or ·press release " copy sent by 

the promoten of new products . If in our judqmenl the 1nfm · 

matlon might be of Interest to the personal computing experi ­

menters ;md homebrewers who read BYTE. w e print it in some 

form . We openly solicit releases and pl1otos from m.:inufac ­

turers and suppliers to this marl<etplace. The information is 

printed more or less as a first -in first-out queue. sut ject to oc ­

casional priority modif1cat1om . W~1ile we would not l<nowlng­

ly print untrue or in;iccurate data. or dat;i from unreliable com ­

panies. our capacity to evaluate the products <ind comp<inies 

appearing In the " What 's New? · feature Is necessarily limited. 

We therefore cannot be re~pons1ble for product quality or 
company performance. 



RIBBON RE-INKERS 


Introducing the ri1u1·lnk': an Incredible new device 
which e-1end1 the life of your fabric printer rfbbons 
by a factor of iENI Work$ w ilh anV labrk ribbon 
with ~-inch o r narrower width . Automatically re ~n ks 
your ribbon• either on or off the p rlrner for con.sis· 
tenl dark blac print. Pays for iuelf on the lint rib· 
bonl 

... 
The Pika·lnk is a lch wnlch includes Staln le" 
stlH!l Ink reservoir ball bearing assembly 
transfer felu • 115v 60Hz electric m(ltOr • power 
co'd special computer ribbon 1nk (extra l n~ 
ava11ablel . Coml!s with complete instruotloru, Re · 
quire$ assembly and labric,;ition wi1'1 tiund toob. 

each 

Pika·lnk kit $89 


TERMINALS & PRINTERS 

1-800-547-4000 o.,. of Applied Comp•Jling 
Oep1. 501 

1808 Pomona Dr . 
In Oregon, and outmle lhe U.S. c•lt 15031 620-1602 . : Las Cruc es, N M 88001 

E"Jl=back-

1976 1977 1978 1979 1980 1981 1982 1983 1984 Prices Include postage in the US. Please add s. SO per copy for 
Canada and Mexico: and S2,00 per copy to roreign countries. 

Jan. 52.75 53.25 ·S3.25 .53.70 S4.25 

Feb. S2.75 $2.75 $3 .25 S3.25 S3.70 ,S3.70 S4.25 

S3.70i,S3.70 
D ChecJ< enclosed 

March S2.75 S2.75 S3 .25 S3.25 Payments from foreign countries must be made in US funds 

Aprfl $2.75 52.75 53 .25 S3.25 53.70 S3 .70 
payable ar a US bank. 

May S2.00 S2.75 S2.75 S3 .25 S3.25 53.70 S3 .70 

June 52.00 52.75 52.75 S3.25 SJ.25 S3.70 53.70 D VISA D Master Card 

July !S2.00 52.00 52.75 52.75 53 .25 S3 .25 S3.70 S4.25 Card# Exp. 

Aug. S2.00 S2.75 52.75 53.25 B .70 S4.25 Signarure 

Sept. S2.75 Sl .75 S2.75 53.25 53.70 54.25 

Oct. S2.75 S2.75 S3.25 53 .25 S3.70 54.25 

Nov. S3.25 S3 ,25 53.70 54.25 
Please allow 4 weeks For domestic delivery and 8 weeKs for 
forergn delivery, 

Dec. S2.75 s2.75153.25 53.25 53.25 53.70 54.25 

Cfrde and send requests with payments to: n.ame 

BYTE Back Issues address 

P.O. Box 328 city 

I 

I 

Micro•Term EJOI SB75 
Vi<ual 55 S850 
Visual I 02 $1050 
Oum@ OVT-10:2 $675 

pika 

Oume QVT·109 S850 
Oume Sprint 11/~0 $:1485 
Sprint l nl~rlace S90 
Spcjnl Trac1or S235 

-

I RS-232 
BREAKOUT BOX 

T h• l'ik•-llo "'RS-232 110 rns1er is the mon advonrod 
breakoui b-Ox on the market to cfoy. An absolu te 
necnli tY lor anyone who u''" or works wf1h RS-232 
perlphrn1I•, in terhce. , or data l!n!!.S . So11~s houn of 
aggrovation. Avali'able lo 5tandard ar delU)« tri -s1a1e 
models. l.ifolime worrant ·! 

• 	 25 ·p in male DCE 
and lemale DTE 
connectors . 

• 	 Individual LED's 
monitor pl11s. 2, 
3, 4 , 5, 6 . B, 15, 
17, 20, 21 , 22, 25, 
plus MARK and 
SPACE. 

• 	 24 DIP switch!!! 
allow signal lines to 
be Individually 
lntorrupted. 

• 	 25 ! M t p ns for 
monitoring or cro>S 
patcli lng w ith in­
c.Juded jumpers. 

• 	 Tri·State model dl$plays signal• os high, low, or 
lnvalld. 

• 	 Fiu in llii rt pocltt!t , 2,9"x5.5" x1 .5", wt , 8 oi. 
with baueries !Included). 

• 	 Fully assembled, reatlv to u•e, 
ilti 3+ 

Pika·BOK 5199 174 
Tri·State Pika·BoK $149 S211 

-

I RS-232 SWITCHES 
SAVE 40% TO 80%! 

Allows w vef;JI dev1co:s to 5hare a sfngle RS-232 d~ta 

line. Enhanro• !lcxfbllity or vaur .ws1 m and pu1~ an 

end to juggling cables. You 'va heord them called AB 

switches or T-swi1c:hes. ood 1hey have outrilgi!ous 

price$! 


The Pik~..Sw il •h'" is an economical alterna1ive in ki t 
form . You as~emble ii yourself and save 40% to 80%1 
Ava ilable In two model• : 2-devlce {AB .,. commonl 1 I 
with 3 femal~ coonector>, and 5-<:l evicc IABCOE + 
commonl wflh 6 female conn•cton. Switch<> any 8 
lines . S l l ~or plated swlu:h con tacts, gold plated CO<J· 
nector coo tacts. Complete. nothing elso ta buy. 

Devi~A~ 
Dovice B ~ 
Dovfco C .......,.__ 
Device D ..., 
Dovie~ E 

Pika-Switch # 2 (AB·I 
Pika.Switch # 5 (ABCDEI 
Male Connector Option 

Common 

$79 $75 
$1 4 5 $135 

No C h arge 

TERMS: All Salus exdusivolv by mail/phone orde r. 
Cash, ~h~tk, monoy ordor. MC. Vi.a. No COO. Add 
$4 ,50 ihlPPing, NM re1ldents add 4% 1ax . tF orni!lll 
customers1 pnym.,nt mu11 oo In U.S. funds drawn 
on a U,S. bank, add 1 O'll. for air shipmen ti. 

ORDERS ONLY 	 Ask fo r Ocpl 501 Pika-Box 

Hancock, NH 03449 State 	 zip 

490 BYTE f;!bruory 19114 



MONITORS 

Al<DtK COLOR 1 Pt.OS 29 4. 95 ANAOEX Dl>-97258 COWH/SCl\l b£ COl\MOOORE 64 WWll ALS CP/H CAl'll 299 . 95MD!:K COLOR !I PLUS 4 24 . 95 ANADEJC DP•962.SA 1139 . q5 '°"'1000R£ 15·1 I ORI VE lDl(l 1 /\HOE .llMOlSK l" DI SK DR ll9 . 9!1
>\.~llU. COLO!\ l ll 169 . 5 ANADEX DP-962011 1 129. 5 I BM l'C LOW I l APPLE-CAT 11 264.')~
AMOE!!. COLOR IV 749. 95 J\.~ .ADEX WP-6000 2199 . 95 l\PPLI! OOMPL1~ QC 1 l'i. 5AMO&K VJOEO lQU IC:llEEN) 134 . '15 ANAOEX DP·6500Tl1 SOOCPS 2Ji9 .9~ COL.U ll!A VP POrrrAllLE )49.9!i ~TH OlMtNSlOt< DRlVE+CTllL 289.95
AMDBK VTOtx> JOO lllMl.lERI 1~ 4. 9S C • 1 TOii B5 I OSCP C:OLOR NEW I I COLUMBJI. C0"1Pl,f.'l'E SYS . 2£> 4 9 . 95 •lTH DI MEt S l ON ORJ V£•Otll,.Y 199.95
AMl>EX VJOEO ) 10 llll<U6R) 164,95 C. I TOll ldO DAISY WllE:!:L 53!1.95 IIJ;t- PC COMPATIOU? sYSTE11 ll AYES M ICl<Of'.00~ llu 249.95&MC 1211U 12 " CRl:Ell &9. 5 C.ITOll 851DSP 569 . 95 12BK. , 2 - DS/DD ORLVES , K!:YDOA11D KUIS lllGTO,; SY STE>I Sit-V£1l M.<;S
8..C: AU9 191U ll" COLOR 29 . 95 COMREX CR-I DAISY WllE:e:t. & 9 . 95 MID Cl>HPLE"l'E SOFTWARE Pl<CIU\C£ ~OALA Gii/TABl.ET W/ SfTl.1' 9.95 
ID'.C I 0 I ll" RGB COLOR 349.95 CQMIU?l( CR-II Ol\lSY ~1lo&L ~69 . 95 I..A<:£R M1CROSYS1"E1'1 l>HlVE 1~... <is
KM<: AU919114ll ll" RGD Jnk 629.95 01\ISE~RJTE:M 2000 1129,95 CORYUS COMCEP'I' KC6"000 SJ 199 HICAO-SCl JU ORlV& LY llll.!l'>
COM.'IODOP£ COLOR MON11'0R 269. 95 DVJILO 630Rl55 1784 . 95 2561< , 8" !'I.OPPY DRJV& KJCRO-SCI A2 /C'l'RL-CARD ~~.\I!>
COHREX ll" COLOR W/SOUl-"il JG'.!.95 EPsct FX-80 ;.t/TRACTOR LOWI I COMPt.&TE SO.-t'"WAR£ PACKAGE MOO>ITAll MUSIC SYSTEM 289 • .,
COMREX 12" HI - RES AMBER 1)4 , 95 EPSOtl FX• 100 P/T LOWI I ffl- DJ REC"l'IO A.L 9- l/2X 1 1 SCREE:I ORA.NG£ MICf'O SMART CARD N£>1! I
COMREl< 12 • Hl •RES GREEll 129 • 9S ~PSOO LQ- 1SOO LETTER QUALITY WRVUS CONCEJ>T 512~ 5159 PREMIUM SO!"l'CAl'll 11< n4.9s 
COHR£X 12" HI-RES LT GRll 129 . 95 tPSOtl MX- 100 r/T LOWI I \IUADRJ\M 64 K80COI.. Cl\O IL • 124 . 5
COHREX ll" RGB COLOR 269 . 95 &PSON RX - 110 LOWI I EAGLE PC II IZBK SYSTEI< 2649 -95 RAH/I t:t. l 'l'E I \J/C"l'Jll,.-CJlllD 349.95 
ELtC1'AOllOM£ 9" Cll££ll 129 . 95 F:PSO!I RX-80 P/T LOI<! I EAfiLE SPJ R.IT XL 364 9 . 95 RANA El.IT£ II W/CTRL 499.95 
f:t.£C1'ROUOlll: 12" Gll£E>l 14 4 .95 CEMINI IOX Ul'll 1 PORATAD LE 12UK. IWI &XPl<~O,\Jl t.t Rl\Nll £'LIT£ Ill W/CfHL M9. 5 
EL£Cl'P.OllOH£ ll" ~S IBM 179 . 95 G"DUHI lSX I.DWI I 'l'O 64DK RAM ON SOAl<O , 1 3201< SOUNPCltllSER llUSIC SYSTEM 6H1.9~ 
ELECTROllOHE lJ"RGB COLOR 359 . 95 CORILLA OANAUJ\ PRUITl'.R 189.95 FLOPPY I 0 Hl1GAJ)YT£ 111\JO OlSK . SOf'TCAJID ( i-eo CARO) 2)4. 5 
OORILLJI 12" GREEM 89 . 95 !OS IUCROPR.ISM 479.95 Ut.11 C PATAUI.e tu.-YSOA1'D , ~"WEET P PLOTTER 45\t.95 
NEC 12" C:Rl:C< SCRl:E:l !54 .95 lDS PRLSM 132 129 •!15 HOHOCllROt<E MON l T'Of( . 2 SERJ ,\l.. 1. ••95 
NEC 1i• ECOt<P GREEN 109.9$ IOS PRISM 132C - C:OLOR 1499.95 t PARAU. t I. l'Ol!T , l<S IXl5 2 • 0 , ~~~~~K 1~&;rr.Gu: lk 49~.~~ 
~EC 12" LCHtES COLOM 289 . 95 JUICI 6100 PRINTER IPI 549 , 95 llW DAS I C, CP/M 86 WlCD APPLE !«JUS£ 12 , 95 
NEC 12" MUE~ SCR£Ell 164. S l'.Al<NESMANN TAU.Y HT l 6DL S99 . 95 KAYl'RO 11 ·~49 . \JS 
NEC 12" COLOR • !bM 479,95 MANNf;SHl\NI< TALLY HTI OL 799 . 95 Illl1 
PRWCETO!I GkAP llICS llX• 12 489.95 tlANNESMl\tltl Tt.U.Y "1'4·lOL tlE«I J L.EAOING EDGE 
SIOOITA ll" COLOR 264 . 95 NEC J S 50 S P rHWR I Tl?R- tW1 1754 . 95 Hll< COMPA1'AD!.S COMPUTF.R KOMA P/ID 'l"OOOt TAULE'r 99.95. 
SMU\TA 13" ~n CO~OR 499 . 95 NEC 9025 120 CPS 1)6 COL 7 19 . 95 soua MPC 1. H> i<H• KAA.f"'T JOYSTICK 54 .95 
SAKll'rA SUP£~ RC8 MON l 'l'OR !>79.95 OHDATA IHC1'0LIN 60 299 . 95 1 E~PM•510tl SLOTS , BUILT tN HlCllOSOPr SYST6MCMJ z;GK •1 49 . ~5 
SMll'tA 12" C:llC~ 10<1.95 OlUDATA PllCE~J\Rll 23505 1999 . ~5 CLOCK , PAAAl.L!:L ANO SE;\!Al. HlCROSOFT HOUSE 134. 5 
'TAXAN 12" CREE!I 124 .95 OK.IOATA PllCEMAI 2l50S 2199 . 95 PO~S, 128k RAM, MON I TOR, l10USE SY STEMS PC MOUSE 224 .95 
'?A)(A~ 12" AKBER 129.95 OKID ATA PACE~J\RK 24 lUP 2329.95 ~"ORD PROCESS ING SOFTWARE . QUADI.WK APPLE D<ULATOR Je9.95 
TAXAI 11 vrsros 1 294 . 95 OICJOATA PACEMARK 2 105 2·1 9. 9S C:llLL FOil UJlil PRICE! llORA.'I Ul\DBOMO 1 UK 289 . \1; 
'TIUU.N l'Cll VlSION II t 4J . 95 OKlDJITA 8211 ~C:Rl\PHJCS J79 .95 QUllDIU\M l;!\11\DCOl.DR J '.'lJ:9. 5 
~Elll"lll 12" AMD£R 119.95 OXlDA'l'A 83A W/CRAPHICS 519 .'15 N!;C Al'C-110 I $20• QUADIW< UAOCUHOM£ Mo.4 524. 5 
l'6NlTH 12" GREEN 99.95 ~IDATA 84V 1gq ,95 H!C Al'<:-H D2 S2S4 (.'IJllDAAK QUllOSCKf:&I< 1<01< 1!;49 . 95 
ZEllITH RGll COLOR MONITOR 389.95 OUDATA 945 112.'3 .95 !lEC Al'C-11 0) $)049 RANA OS/DO DISK DRlYJ; 259.95 
USl 9" AMBER MONITOR 129 . 95 OK I DATJI 'HP 449. 95 b"TB SUPER l/0 MULTLYUNCT 169 . 95 
US l 9" CIU:EN MONITOR 1 19.95 01'..lOATA 9lr n .95 SANYO HllC 550 SYSTD< 769-9~ TC JOYSTICK W/TOOGL.e 49.95 
USJ ll" AMBEP 149 . 95 OKIDATA 9JS 8l9 . ~ SANYO wee- IOOU IS29 , 95 TRANS£ND P.C. MOOEM 1700 l 9 . ., 
US! 12" CR.tE!I '10~1TOR 1]9 . S PRillTMAST£R I 0111 SY) IS4!1. 95 VtRSAWRlTER GAARt TAQt.IT lJ9.95 
US! 14• 1..0-RES COLOR 209 . 95 PAOWRIT&R I PRU:T£R :144 . 95 '1'£Ll!VJO!l0 16-DIT DESKTQP >lll'.ARD SPODL£R 1'/S l &K 2N . 5 

PROWR ITEJI 11 Pflllll'tn 61 • 5 Iis d088 SMllZ DUA.I. J60K. ORJ vu; 
UADJET COLOR IN JET PRl*TER mcuio•:s CP/K $J499 . <;S Cllfl64 IUIRUWAlU!: 

QUME SPRUIT 11/4 1)99. 5 
SAi YO PR5500 DAISY WHEEi. &59.~5 TELEVIOEO lD TERIU~AL CAR1l00MW/5 5 5t.llT EXPAll. S4 . 5 
Sn.VER-REED s~o DAIS\' 699.95 TELEV !DEX> 9 .S TERMllML CAR!l? GRAPHICS UITf.:Rt'ACE 64 • 5 
STAR O!U.Tll- 10 IGOCPS WWI I TELEV1000 970 'l'ORMU<AL DA"fA20 zao VIDOOl'A~ 224 , 95 
STllRWRI TER DAISY "W11F.C1. 109~. > GRAPPLER CD MDI PRllff I NTERFACE 

AllCllOR MARK I I l\&-2Jll 79.9> 'l'OSll!DA P...1150 LP 1579 . 95 ZEtll 'nl Z- 120 ALt.·lN-ONE KOALA GRAPll TADU'T W/Sl"r 79 . 95 
AllCHOR MARK I I I ATARI) 79 . 95 TRA~S1'AR JISCOl.OR 49.~5 DU II..'l'•IN GREDI SCREEN MSO•SD I DI SK D~IVE ))9 . 95 
AllCllOR MARK I l l (T l 9/• Al 99. 95 Tfl.A~STl\11 120P MCPS •164.95 lltJllL ORfVES Sl>llC !AL S2999. 5 VO I CE BOX 99. 5 
"-~CllOR llARIC V I OSBORNE) 94 . 95 TRA:<STAR 1JOP 1acPS 6 9 . s 
MCllOR MARlt VI ( l Wi PC! 19 . 9S TRAllSTllR 1405 ~OCPS 1229. 5 llPTI L.li: //0 ~OW l\VA.I.1.J\11Ul 
o\t~CHOR MARK Vll ( RS-ll2l 109.95 EP&O!l SERlAL fAS-2321 1 )~.95 Circle 24 on inqutry card. 
A'"CHOR MARK Xll I RS - 2321 279 . 95 GRAP'l TT I CJ. RO £M . ~ \llWCAT STAl!TEP SYSf£M 6·11< 2DR. 
S ATJW J-CAT 104 . 95 GRAPPLER • 1 I ~ . 5 650 2 I. ZOO Al'PLVCLOllE 14 , 9S 
tHlllATIOlf 212 AUTO CAT 579.95 l<ICROBUPFER 11 16~ 14'--~5 
Sl'.ARTCAT 2 12 l I 200 ll"-UDI ~29.95 PKASO U TE RFACE l :!g . 95 
SllARTM00£M 300 BAUD 194 .95 WlZARD BPO •oK l2 . 9S 
SMART>IOO£M 1200 BAW 484 . 95 Wti:ARD SOB IUX 11 .~, SS/SD ELKPJIAN'l' 1 6 . ~5 OPUS 1S . 5 
SllA RTHOO&M I 200 0 - J W4 449 .95 SS/DD RLRPltAllT 19 ,95 OPUS 17 .',jS 
US AOOOTJ CS AUTOD I AJ.. 2 n J49-95 Ol'll£R PRtPl'l'l!llS AVA,U..A11U< OS/DO ELKP!IA>IT H.~, OPUS 24.9S 

http:JISCOl.OR
http:l;!\11\DCOl.DR
http:QUADI.WK
http:1~&;rr.Gu
http:JG'.!.95
http:MICl<Of'.00
http:DP�962.SA
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1 421 5775CHECI" SUNTRONICS NEW LOW PRICES 0:.~:~;-:.:~... -soo- ­
' 	 C{ltd ordt•1s .i1od u ll h 'o C.Jtl 2l3 ·644 ·1 149 

IBM Com atible Products A le Com atible Products General Products- cont. S-100 Products 

COLUMBIA PC 1600-1 
l""luOO,: Drives. Vldoo Cn .O, Pe r1 ei So lt­

.,ue Poc1<<1g~. MS·DOS, CPIM , 
Fast G'aph l.., BASIC, CPIM·86, 
tl oma Accou nll! n l and Co m· 
munic.a:t ~cns Program. 
PC 1li00·1 ...... ..only S2MO.oo 

CDlUMBIA VP (Portoblal••.•only S2750.ll0 
MT SIXMCK CARD 

.Sh•· hinctlo n card w llh 84K-34RK RAM 
Momory, P>ra lh!l Port, SeriaJ Port, Clock 
C•1~d r, Super Drive ond S...per Spool. 
AST Si•puk Cord •.•.• . •• , • onlv 291 .00 

MSI DUA.I. 110 
2 Seti1~2 Parnllol Po <t., Cfod. .•.. 115.\)0 

MSI 25&1< RMI 9oatd 
25QK RAM Boord with S4 • . .•• 199.DO 
2S6K RAM Board wiU1 Z&GK. ........ C•ll 

MSI Z56K wlP..•ll•I Dr Sorfol P1>rl 
2S6K w /Parallel Port and 84K .. , • •25$.00 
ZS6K WIPara rrel Pon end :256 . , . .. Cell 
256K w!Si!rlel Pon ond 84K • , .•• 259.00 
ZS6K w/Serial Port ~nd 256K., ..••• Coll 

Vl&TA D!SKi,tASTEfl 
Di~kma11er Flop?\' and H rd 
Dist Coni roller . , • , ,22.S.OO 

APPRATE lBM PROM Bl•llot •• , • . • 129•()0 
CABLE lcn IBM P• raltor frfn \or. ...• 29.95 
CA.al.£ tor Columbia MPC 

P1<1ll I Printor . . .. ...... , . . .... . 2!U!l 

MODEM NOllotlon 101 Smart·Ca1 .• $210.00 

-== SUNTRON/CS=== 

"' ­( .•,._ - ll'f111 ..:!-- J~ ­,.,- ,·- -\\ -
.rrT ·­ -­

·­
.• 

-·· 
' 

-+ -.-­ . 

AFDC-1 FlopP'f DI• Dn\i s5995 
Cornrol111r ............... . 

Runs DOS 3.3 wiU. anv rundnrtl ShtJ1JOl1 com• 
p.1tlblo 511.'' disk d<ive. (2 drillos ead1 tatt!J, 
Oocs nc11ead 'll 1ruock. 

Approto Pl'IOM BllSTOt , .119.00 

"Al.S" BO Column C1rd,••• . l!iS.00 
" A'LS" 2 ·CAAD (280 CPUI '. 149.00 
API Apple Po rolllll Ptfntur lnlerloco c.i rd. 

CMl!llfll<I tomJ)llll b • . . • . .S45.0Q 

Software 
WOAD PROCESSOR (Bonohmorkl 

for IBM or MS-DOS . , , Sl.99.00 
MAILING LIST IBenchmor~l 

For /\oplc II ......... . • . 140,00 
for ISM 01 MS.DOS • , , , 140,00 

SPELLING CHECk:ER IBonohmukt 
For IBM 01 MS-ODS.. 105.00 

TELECOM IBenchm•rkl 
For 18M or M S-DOS .. , .. , • .. •8S,00 

CDEX 
IBM Trnlnlng .. ..... .- ........52.00 

TAUGRASS 
(J lo rmol] .. • .. • • . • .. . 50.00 

General Products 
Mitsubftchl Oi1k Ori•oo, 5 \11" Ind Ir Slim 
Sl/, Thin DSOO 40 Trod .• , . , . 310.0D 
8" TI1 ~~ DSOO DO Tr.Ki ...........450.00 

OISKETIE SALE 
'11•~ Dbtl itttH ;I) WP ~00 YP 
S!>JOD (11)1)"!:, certTnedl 
OS/0 0 IJQO'll. ee11tn~t 

1.7S 
2.50 

1.55 
2.30 

CO STORE HOURS 

SAMWOO 18MHz 

Video Monito rs 


AMBER 9" •••••• , 119,00 
GREEN 12" . .... . , 124,00 
AMBER 12" ••• , 127,00 
Composilo vKloo 1'0 . 750 
lln"5 rooolul•On. 7 l OK chm l111pO<i•nce. 

OM!: 1r COl OA 
mc'11 IOI lor yoor 
hommwmpuc~ 

'YKfttO g.am• d!I 

r~~x ~!~u~~ 
'IWttt- 4.(lll d ot• 111 
tha<:01'11r ­
!11 !l1U ~ ·~ "2A, ,DO 

EPROl\ll & RAM SUPE.R SALE 
PJN :15411•0..C.lf>•""' 
2716 (450nSI 3 .95 
2732 (450nSJ 4.40 
2764 (28 plnl S.95 

C..114164 ~ .. ~ockl 
Cl>ll6116P·3 ( l !iOr>SI 

Mother Boards & Card Cages 
'aDTS 8 11e Od n A • T fttt'CAGE 

6 S19,00 $4.4.00 $59,CO S114,00 
8 24.00 56.00 H11l(l l1UIO 

12 1:11.00 75.oo no.co 150.oo 
1or.t111. 'i• ~1....,ron ~ickJOO< -· O•l•:•nor llf1ll 
tMrliv b 'n11lli:1 /llA. Usu OK mnnlJCJar !or~ IOilit 

•t11..USllClr1 .flf'd 'MJaVM Ii- •~r Ii •~I lhll!S:. 

----- --- .. 
. .. 

' I I ~ 

I I ' I 

'1 
I . 

' I J._ .;,f 
I 

1>1KSM AbTwllnou1RAM .. 
5155oo 

&AKSM A&l w64• RAM (l2·G116'1 ~ . J39,0Q 
S·100 8 oatd U'os 6Ml-lt 6116's. "1 A~•P 
max. pown.r, B:ink Su. l~ct ph•s Es-ceoded 
Add1eurr1g ••low• lot 11111111 -marnu;y 
boanf sel -up.4 lndfJPUfldiln l 16K Blocks 
m~ke env ule whh mL1IH<llser s • 
'~ ' "" Any 2K AAM n11v l> rdplaw<.I bv 
o 271 B EPFIOM. 

SBC-1180 ZBOA. CPU, Ai'oT .. _ . . .S169.QQ 
sec-esoi':llOA CPU. 11 149,oo 

~MHt Z8DA CPU boa<Cl.1 
with 'SonoYPa10\I l'o•u 

UFDC·I floppy Conirollor , A!l<T ~5,0Q 
UFOC-1 floppy Conuallor, Kil 225.oo 

l ho UfOC..I Floppy ConlfOHcr US<JS 
WD 17t!5 chip wh•ch runs ehht!r 

rand or 0'' 15'1..'' 0 1$11. On\fes, 

CLOCK CALElllDA.R A&T, . 11 5.0D 

CLOCK CALENDl>,R ~;1 . . .. . . . 95 00 


TI1la S· 100 Clock Culdndar Bo•rtl llU 

~ lnmru1nir. Time, o~y or Wuo 


D110 Bllll •y Bo.;ktrp. 

S ecial Sale Items 
Apple Ko~bo••d Ao..11 & MlOd • S49.95 
SUN-721 S-IOCI PrQI OIV~ Buord 9.95 
SUN-722 A1rnle Proio1y~ Board •. 5.95 
Se_e IJ\lr J• n1r.,l' HHM UYTI. Ad fo1 abo·--'• r_,_em 
d..aV.tlans.. Ouan tlU.S a ro lhm1. d. 

MON FRI 9 OOam to 6 OOpm SATURDAY 10 ooam to 5 OQpm 
•1 	 /NC. M11dOrdmr-M111 Orduf SlQ V1s.u or Mil ~ t srCErd lpll!!ase include akp1ttU1on dntel Add 52 00 l5h1pp1n9 .11nd hano,1n.gl tor 

50 '°' onc-11 11ddi11ono1pound10 vovr ort1cr~,.. 12621 CJensliaw Blvd , Hawthorn(! , CA 90250 first 3 pounds plus 	 CA ttltl!drn,, s add Calif !l-i!IC?S tax 

MEGA BYTES FOR MICRO BUDGETS 

Whv pav mo re !or 1op Quan1y p eripherals and accessories whan our prices ate c:on, rsren•lv among the lowest anywhere? Exp~nd your svs1e1n and 

shrink you r co.st. We ln11fle vou to compa re prices , the n call us . 

MICROSOFT. SALE PRICE 
MULTIPLAN ....... . .... _... .. ..... . ....... , .• SJ75.()() 
MULTIWORD , •. , .• WIT H MOUSE. , .••.••...• , . , . •J.l!l.63 
MULTITOOL FINANCIAL STATEMENT .•• . •.•• .•. • , •...• . 10.41/ 
MULTITOOL BUDGET .•. • • •• , •. ... ,, • • . • .. . • • , /Q.1.96 
SOFTCARD SYSTEM CARDS .. •.•.. .. , • • • . . • • . _- .• CA LI. 

MISC. ITEMS SALE PRICE 

92P . - . OKIOATA .,. PRINTER ,_ ..•..•. , • •. .... .. •-. 485.IO 
93P ..• OKIDA'rA _,. PRINTER __ •• •• ... •••..• _, •. , • llll.711 
NEC JB1260 •.••.. MO ITOJL ._ ......... , ...... , JJJ.SO 
NEC JB1205 •..••• MO ITOR ••.• - • , ••••• , • , •• , , - , 117.50 
AMDEK. COLOR IL - , MONITOR . , . . . , •.. - - .• , •.• , ...• 466.50 
PEGASUS ... - .. - , D ISK DRIVES .. - ,. ..... - . - ... - •. ( '..<ILL 
CORVUS ..• .•. ,. _ DISK DRIVES .•. , •••. _. ••••.. - . ,CALL 

DVSAN DISKETTES (BQJ\11$ ol 10 eochl SALE !'RICE 
10411 , ••.•• , .•• , 5.25" .SS.SD , ,. , , ..• •• •.•• , , •.••. Jl./IJ 
104110 •.• , ••• •.• 5.2Y' ,SS.SD . . , •• • .. • • , ••.•. , ... .34.71 
104/20 •• ' •.••••• S.2S" .OS.DD - - •.. - •... - . . - I ••• ' <f / .04 
3740/1 ... . .. , - . . 8" ,SS.SO ....•... - - ..... , ... , ... , Joi.Of 
3740/10 - , , . - .. , • 8" .SS. OD . . - •• .••• .. •..•.•.• , ..• . 4J..2!J 
3740/2 , . ....... , 8" .OS.SD, . .• , ....... . . ,, .. , .. •<12.JI 
3740120 .. ... .... 8" .DS.DD .• .• ••••.• , ••••••• , .••• 1/9,14 

VIDEX SALE PRICE 


UL-00 . . . • . . • . . ULTRATERM • . . • . . • 1111.19 

VT-600 . . • • • • • • , ID ·OTERM 60. M~ . • • . • . . • • , , HJ .1!7 

VT-601 ......... IDEOTERM 60. Hz SO • rSW l l' H ... JJ0. 1:! 

VT-602 . , . IOEOTER M60Jh SOrTSWITCH J, Y R , . 217.66 

PS-000 . . • • . 1'510 •... __ . . • . . • . . • l 1fHI 

ENH-000 , , ENH CER 11, • , • • • • . II UN 

ENH-FS-000 . - . , - •• FUN TO STR IP . . 19.06 

ENH·FS-001 ... - .. NHA ~C · R II , FUN l N STRIP- - . / J.!..17 


MODEMS SALE PRICE 

01 HAYES ..•.•... CHR NOGRA PH ••• , , . • 200.JP 
02 HAYES - , - .• , . SMARTMODEM 300. • ] JJ.Jr 
03 HAYES .... _. _SMARTMODEM 1200-. So8. I/ 
04 HAYES . - .. - - . MICRO !ODE 1 11 • • . 3JJ.60 
06 NOVATION ... , DCA'r . , ••. _.••. , __ . __ . _ . _ ... 18(J.$1J 
06 NOVATION , .. AU l'OCA'I • 1 •• , • , , •• , • , ••• 657. '>.~ 

07 NOVATION •• •• JCA T ••••••. •• • • ••.•• - ..• •• , •• 111.JIJ 
08 NOVATION • , SMAR CAT i OJn l ~ .. . .•• , •..••.. , 41111,J!i 
09 NOVATION . . . M ARTCA 103 , , .••. , • • . , .J.()4•.JJ 
10 U.S. ROBOTICS .. PA SWORD . . .. ., . . • , J 95 . 75 
11 U.S. ROBOTICS . , AUTO DIAL. . , - .. , • _.. , .. _ . , __ . -S 25.0(J 

ORDERS 0 LY 8(}0..8S848 / 0 COMMERCIAL BUSINESS SYSTEMS
IN CAL. 800·821·6662 

2858 S. ROBERTSON BLVD. LOS ANGELES, CA 90034 
Pl\cr11a 01d rs accoptl!CI on Viso and Mi>Sta1c11rd a,,,y.Colllamlo 1e•lden"' odd B.514. ooleo In. No C.0 .0 , Actu.ot .shippfng and h1ndl1ng o~llrgo 1ddod to •ll orders P1opoid 
orders. •5 follows : .Me>nay ordl!!:f ii or c.ashi:ar's chec - mcrcharnflse s pprid upoi'l raae pl'. Pera.onrtl check& m u111t d ear bofore •hrpping. 2 0·~ ntslO<lking 1De. f(iCM and 
u11aih1bilitif s u'bJe-ct 10 ch.allQ~- .$ 100 minimum order. 

492 llYTE '11!bruary 1984. 	 Clrcle 60 on Inquiry card. 

http:J.l!l.63
http:hano,1n.gl
http:Sl.99.00


____ _ 

-----------­ The Channel Connecting You And Computers 

•PPLESOftWjlff.f _____ 
•AST VertI FGrm 

Obase 
fomplalus PO /INV @ 
Ml/CRJ/EJ@ 

AllTSCI M1orc WIRdOW 
Maolc Ma11er 
Magic Words 
Magit Ca le 

·~SlllDHH~TE'' dBm U 
BoHOllllln~ Slra LeQl~l 
Anancial f'lanner 
Fndayl 

m .GlE BROT~EftS 
Alpha Plot 
Apple Mechanic 
Beaule Bag 
Ooss Boss 
Oauble Take 
Pronto Oos 
Utility COV 

BL UE CHIP Mllllonarre 
BP1Gl!API A~/1NVIPA@I 
BRODtRB UllP" A..E . 

cnopliltu 

Bank SI Wrller 

Lode Runner 

G WIAP 
AA IPR@ 

CENTA ~l f'OJHT Copy II Plus 
Flier 

COHTIHfllTAL "GLIARIAP/PR@ 
llom!l Acco~ntant 

FCM 


CUNE Menu Generator 
o~A~n a~~~ 

Mlcropainlet 
OtGITAl fffSEAllCHQ 
cow JOHff. arkol Aiialvze rq 

Ma1ket Maiiagqr 

Malll,e1 Mlmtsco_pe 

lnYestment"Eva1JJau1r 
Co~neclo r 

EDUWARE 
FOX &9lLlEll"'Oulek Code 

dGrnph 
dUll l 
O~lck Screen 

HA~OE ll Pre Wrilor 
k.ms smartq~m I 
l~Fomiroeadllne 

Zork 1/U/111 @I 
1•s0Fl Electrfc Duet 

G1ap1lforln 
KE-SIN!lTDH Fotmal II 
LOTUS .. fxe~ulive Br lellng 

svsttm 
MI CROCOM Mfcro. Terml~al 
MIC.RO PRO .. lnlo51ar 
0 MICROSOFT Mulllplan·· 

Budget Sy5lem 
Financial Sta lemen1 
Other produc l5 

1 

, , 

MONQ&RA.111 Dollars & Sense 
MUSE· Suoer1DXLHome OHIGe 

Supertext Pro, (lie) 
Castle wou~nslein 

PENG UIN 
Complele G1 phlc~ Sys1~m II 
Graph C$ flleglclan 
Special Ell~tl~ 

PERFECT SOfTW~At'" 
Per1et l W1lter 
Perlec1 Socllei 

, 

S24S.OO 
139.00 
39.00 
33.00 
9900 
4900 
49 00 
99 .00 

.38500 
279.00 
~1 9.00 
t9a.OO 

28.00 
22.00 
22.IJO 
11.00 
27 .00 
22.00 
22,00 
39.00 

295.00 
25.00 
25.00 
45.00 
26 00 

30500 
275,00 

32.00 
IS.00 

168.00 
~9 .00 
64 00 

211.00 
v~ 
2.5.00 
C.ALL 

i1s.oo 
·235.00 
525.00 
129.0ll 

!15.00 
Cf)Ll 

1SS.OO 
195.0IJ 
' '69.00 
119.00 
99,00 
89.00 
34.oo 
27.00 
22:.00 
56.00 

1ll .00 

149.00 
5900 

259.0D 
169.00 
109.00 
69,00 
CALL 
79.l)(l 
75.00 
73.00 
22 .00 

49.00 
l9.00 
29.00 

14900 
9900 

Pllrle~I Wrllt r lSp~ller 
Perlecl Flier 
P~ rl ect Cale 
Wr ll~r ISpeller/Aler /Cale 

PHOENIX Zoom Gr alb 
Oll4Ll fY 6ag ol Trich 
·SfNSIBLE S p~lkr 
SIERRA ON LINt 

Scmn WrllDr 11 
Dic11onary 
Streen Wilor /Diclion ~ry 
Ftoggcr 

Ulllma II 


Sl~ICOH mm 
Waid Ha ndl~r 
Lio! tiandltt 

SlntUS Type Attack 
Pascal Graphics Ed1 101 

SOFTWARE PU8USHIHG p 

(Speci fy II• or Ue) 
pis; fJle 
~Is; Report 
pis~ G1apll 
pis: Wrl1e Hie onlyJ 

SPINMAkfR'" 
SS Ill Transcend I 

Al~o SEE MO!lEMS 
SlOHEWARE O.B. Mas ter 

D.6. M8!1er Ver 4 
SUBLOSIC Flight Slt"ulalor 
TERRAPIM l ogo 
ij lSICORP Vlslcale 

(U/H•J (lie) 

Oiiier Prod UC IS 


APPLE HARDWARE 

199.00 
199.00 
9!1Jl0 

489.00 
34,00 

29.QO 
6'1.00 

BS.00 
69.00 

1JS.OO 
25 00 
3900 

39,00 
JS,00 
2800 
75.00 

S4J)O 
19.00 
84,00 
64.00 

up to JO;i otr 
69.00 

N5.00 
229."00 
2~.00 

119.00 

169.00 
CALL 

CE NTRAl POINT Al~$ka Card'" 99.00 
DANA • Fan ~900 
EP8 Keyboerd 319.00 

Prem@ 2900 
ntBSON I.AUS LPS Light Ptn ?79.00 
HAYES lc1omodcm II WISC I 24ll.OD 
l<OALA'" Gra~hlv lablel 85.00 
KRAFT Joystick 49.00 

Paddle 39.00 
MIC~O SCI A2 WIO Coniroller 219.00 

A2 Cont ro lier 79.00 
A40 wlo Co"troll er 299.00 
MO wlo CoMrotler 399.00 
A40/A70 CoWoller 79.00 

MICROSOFT 16.1( flamcard 59.00 
So Ilea rd 219.00 
Sol1card Plus 449.00 
Sottcar cl Premium 479.00 
P1em~um Selle rd He 3$00 

~OVATIO~ See MODEMS 
ORANGE MICRO.. 

Buffered Gr~ppler 16~ 179.00 
PRACTICJ,l PERIPHERALS 

Microbuller II pills 1SK PAR 199.00 
Other Prouui:ls CALL 

S5M See MOOE.MS 

TG Pad dles 29.00 
Joy Slick 45.00 
Selecl a Poll 45.00 
Track Ball 49.00 
Joy Stick \lll!i 49.00 

TUCAL Cool & Time 75.00 
~JOU Videote1m w/55 239.00 

Ultr alerrn 279.00 
W! CO Joy Stick 59.00 

IBM SOFTWARE-----­
"A ST Versa Form 


Obase 

Temp lates PO/ INV @ 

ML/CRJIEJ @ 


'ASHTOHE·TATE'• clBm II 

Bollb1Tllme Slralegisl 

Fmanclal Planno1 

fJldEIVI 

BLUE CHIP Mrllionalre 
BP~,. GUAPIARIPA ® 
CENTRAL POINT Copy II f'C 
COMPRrnEHSIVE 

PCTulor I.I 

PC 1'u1or 2.0 


ca NTI NE NHL.. FCM 
Home Acc~un tBnl Plus. 
Pruper1Y Management 

OATAl!IOST Write On 
DIGITAL mo.RC~ '" CP/M 00 

Concurrenl CPIM36­
Dr Loao 
omer Products 

DOW JOHES'" Market AnaJyzcr'• 
Ma1kel Manager" 
Market Microscope 
ln~es1mem Evalualor"' 
Con n~clor 

fOX I GELLEROulc~ Code 
dGra ph 

dUtll 


MlYDEH Pie Wri ter 
HAYES smart Com II 
INFOC-OM~ Deadline 

Zotk 11111 111@ 
INSDFT Data Dei;jg~ 
M ICRD~ OM Mltro r erminal 
' MICAO SOf'f.. ull lplan 

Bucltte1 System 

Financ;a1 S1atam~nl 

Word 

Word w/MoU51l 

Ol~er ProduolS 


M3NCGRAM Dollars & Sanso 
MUSE:· Superte~I Pro 
·rE.tCHTREE Peaci11ex1 50QO 
'PERFE CT SOFTWARE'' 
PETER NORTON U i l llt l!~ 

SIRIUS Type Atfack 


Gorao~ II 

SCIFTWARE ARTS TK Solver 

SOFTWARE PUBUSHINB 


pts, Filo 

pis Report 

pis. Graph 

P1s: Wille 

m.oo 
139.00 
39.00 
3J_QO 

3&.~ .00 
279.00 
419,00 
19B,00 
39.00 

459 00 
32.00 

45.00 
4500 
79.00 
119.00 

329.00 
8.9.0D 
45.00 

23$,00 
79.00 
CALL 

275.00 
23500 
525.00 
'129:00 
85.00 

195.00 
' 195.00 

69.00 
135.00 
89.00 
34 .00 
27.00 

169.00 
69.00 

1fi9_00 
109.00 
69.0D 

275.00 
339,00 

CALL 

119.QD 
73.00 

235.00 
CALL 
5900 
29.00 
2900 

219.00 

9'1.00 
84.00 
94.00 
94,00 

SPIHNAKEll up to 30% oil 
STONEWARE 

O.e Ma5 te1 Ad~aneed 449,00 
SUPfASOFT Persona l Oatabaoe 90.00 
VISt OOAP CALL 

IBM HAROWARE----- ­
AMDEK MAI Board 519.00 
~ST C II 
HAHS Smatlmodom 12000 /SCH 439.00 
KO~LA.. Graphic Tabtel 109.00 
KRAFT Joysl a~ 49.00 

Padd le 39.00 
MICROSOFT Mou5e 149.00 

System Card MK 295.00 
Sys1om Card 256K 46S.OO 

TERMS; Add 3'!.i lor shipping & handl ng. S3.00 minimum. Allow 2 weeks tor checks to clear . Ad<I 6% for Ca/jf. Sales Ta~. 

OUADAAM Ouadllnk 
Ouadboard G<IK 
Quadbo~rd II 64K 
QUaO512 plus !>4K 
auad 512 plus 256 
au ad 512 ptus 5121( 
64K ~am Chips
Ouadcnrome 
auadscrcen 

JG Paddles 
Joy S11c~ 
TmkBall 

WICOJo~ Sire 

MOOEMS·---- ­
H~VES MitromOll~Jll U 

WISC I till 
SMari,om I (Ill 
Sma rlmodem 1200!I 

w/SCll !POI 
Smatlcom II {PC) 
Smart111odem 1200 

1Rsm1 
Smar Im Odem :iD!l 

(RSZ\:2) 
C~ronoorap-ll i RS~32) 

NOVA.TIO" Apple Cat II 
(30(18) (Ill 

212 Apple Cat U(3cl0f12008) 
(Il l 

212 Applt C~1 U 
Upgrade Kil 

Cat (:MJOB) (flS'.!32) 

[)-{;al (3008) (AS232J 

J-C~ I (3008) iRS232) 

Smart Cal 103 


(300 B) (RS232) 

Smart Gal 103 1212 


{RS2:l2) 

212 Aulo Cal!RS232) 

SSM Mod~mca.rd wlSOURCE II 

Transmodem 1200 Ill) 
Af0·2 Ser /Pa r htltrlate 

435.00 
285,00 
285,00 
265,00 
42000 
67500 
79.00 

519 00 
i.595,00 

39,00 
49,00 
4900 
.59.00 

249,00
a9.oo 

439.00 
69.00 

499.00 

2<15.00 
189.00 

269.00 

SM.00 

319,00 
139,00 
1S900 
109.00 

199.00 

409,00 
$69,00 

259.00 
499.00 
169.00 

MOlllTDllS-----­
A.MOEK Video 300 135..00 

Vfdeo JOOA 149,00 
Color l 289,00 
Colar I pills 319,00 
Color It 439.0D 
Color Ill 389.00 
Calor iV 895.00 
OVM Interlace (llJ 169.00 
DVM Interface \lie) 169 00 

N~C 12" Green JB120 i 159-0D 
12' Colo1 JC1215 299,00 
12" AGB JC1203 (Pq 559.00 
JC1203 lo PC Cilble 24,00 
PGS HX· 12 539,0D 

OU A.DRAlll Ouadchrome 519.00 
Ouadsc1e11n 1.5.95,00 

TAXlN 13" Colo• 319.00 
12' Gr!ell 145,00 
12• Amber 149.00 
RGB Vlsron 1 12" Lo 319,00 
RGB Vis en J 12· HI 559,00 

PRINTERS ______ 
EPSOll f)( 801100 CALL 
OK.IDATA Comple1e Une CALL 

DISllE.nn ______ 

DYS AN SV.' SS 160 32.00 
5'/." SS /OD 37,00 
5'/( OS /DD ~3.00 
Plastic 60~ Add l ,51) 

Add 2% to total lot Visa & 
Master/Charge. AU sales Iin al lor ~oltwa re , accessories & <liskelles. Defective Hardware , Monitors. Prlnle ts rel urns mus! be wilhln 10 worldrig days or 
purchase accompanied by AMA # lor ll)(Chang" on ty Apple Is tho Reglslered Trademark or Apple Computer Inc. IBM is the Registered Trademark ol 
lnlernalional Busfness Machines Corp. 

ORDER DESK: National: 1-800-821 -4381 Calif: 100 800-421-3245 
Product Support: (805) 683-1779 local Orders: (805) 681-3006 

STORE HOURS: M-F 9-6pm, Sat. 9-5prn ORDER HOURS: Mon.-Sat. 8-6:30pm crrcte so on inquiry card. 

http:DISllE.nn
http:Mod~mca.rd


- -

Clrcle 345 on lnquiry card. 

SUNNY LOW LOW COST 

POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR S-100, DISK DRIVES 

No. 806 & No. 516 Ma1111ramc:i Kil 1, 2 & 3 tor S·100 R2, R31or ZDrives1F1apP\'&H4rd\ 

S-1 DO & DISK POWER SUPPLIES: OPEN FRAME, ASSY & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 
ITEM ~5V OVP - fN (or -121/) • 24V(OR ~ 12V) 18V ! 16V SIZE W D • H PRICE 

S 12 stof & 2 FLOPPY 5A 1A 5·7APEAK !3A 3A 10·• x 6" x 5" 105.95


3 ( I Floppy & 1 Hard 0 sl<) 

84 6 SLOT & 2 FLOPPY 41\ 1A 4-5A PEAK BA 3A aw· ~ 5" )( 4~" 95.95 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT 
ITEM IDEAL FOR r 5V OVP -511 (or - 12'1'1 +24V (Of I 12VI ' av Unteg. i 12V SJZE w ~ D l( H PRICE 

Ro 2 6" SLIMLINE 2.SA 2.SA - SA Peak 5'' K 4" ... 4" 61.95 

R1 2 8" or 2 5 . .. DISK •IA 1A 3A - 5A Peak 2A B" ~ 4" x 3 •" 68.115 

R f3 8" (or5V• ')FLOPPVl 6A IA 6A - 6APeak l0" x4fi " x3~" 71 .95 

R;i

2 l£_r ! Floppy & h: Har.!!:) 6A 1A SA - 8A Peak lA 9'" x 6 •" x 4:;iJ" 98.95 


AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8,00 SHIPPING FOR EA- PWR SUPPLY; SS.SO IN CAUF.; 
se.oo IN OTHER STATES:S18,00 IN CANADA 

S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE. 3 HRS. ASSY. TIME) FOR EA TRANSFORMER: $5.00 IN ALL STATES; 
rTEM (IDEAL FOR) I av BV • 16V 16V • 2BV SIZE . WxDxH PRICE $12.00 IN CANADA. CALIF. RESIDENTS ADD 
KIT 1 15 CARDS !SA 2.5A 2.SA 12" K 5" x 41 " 54.95 S.5"1o SALES TAX. 
Kf 2 20 CARDS 25A 3A 3A 12" x 5" x 41/a" 61 .95 
KIT 3 DISK SYSTEM 15A IA 3A 3A SA 131/• " K 5" M 4W ' 69.95 

6 SLOT MAINFRAME ASSY & TESTED ONLY .$399.9' $299.95 +SHIPPING s1a.oo 

No. 806 
Maillfrilll1e 

MAILING ADDRESS SUNNY INTERNATIONAL SHIPPING ADDRESS 

f~j P 0 BOX 4296 (TRANSFORMERS MANUFACTURER) 221291 

i S VERMONT AVE t•
 · 
l--- ~~!;R,~2~~E . CA 90510 	 _2425 MON-SAT 9_ TORRANCE CA 90502 :(213) 328	 6 

• 

¥ Jf ¥ The GRAY MARKET 
We don't play games COMPUUflS lllONITOJIS IBM l'tRIPltEHl8 

ALTOS ··• " -· ·· . scm AMOE:K COLOR I SCALL MM CA~OS , ,_ SCALLLowest Prices Anwherel Here is why: VIC 20 • • • .. ., SCALL NEC • , . , • StALl OUADRAM •• , • , ... ICALL
1. Low Advertising Budget 	 COL OM BIA SCA.LL ZENITH - ----- , __ SCALL RAYlRONICS .. , .. SCALl 

CORONA • , . • . • , SCALL SANYO . . •... . .. SCALL AST , , .. IC~Ll2. Large Volume Buying 	 NORTH STA.A ..... . .. _ SCAll TAXAN . -- • - . - ., - . , SCAll COL OR MONITORS.. , .. SCALL 

3. 	No Support fRANKUli .. , , ...... - . - , ICAil USI ••. ,.. • , • • • SCA LL iO !.IEGA 8\'lE HA , , .. SC.\ll 
OEC RA IN BOW. , • , ..... SCA.LL COMREX . • • ' •• mu GR APHICS CAROS . . •• IC'.Ll

4. 	 No Repair Service TELEVIOEO , . • _. _.•. ICUL GOfllllf\ • SCAU DISC ORll/ES ••. _. _. , t tALL 
SAHYO • . .. , SCAU lllOD EMS MODEMS , , • , , , .. SCALL Our advertising budget is kept low, we TEXAS INStRUMENt ...... SCALL llAVES 300 BAUD ICAU CO fl!IMAOOR ~4 - VIC 20 


sell in large volume and you benefit by ZENITH .. , . , SCALL NOVII TIOlfS . • , . .. ICALL PERIPMERAUI 

PIED PIPER . , . . . SCALl srG.NAl MAH ' ... I DALL DIS DRIVES " •• " - "" ICUL

getting the best prices anywhere. You ZO l\BA . , . . • . • ICALL TB111UllAl.S MONITORS . ' ' .. mu 
fftlNTEJIS • OOT MATRlm TElEVIDEO 915 , , •. ICALL INTERFACES . _ . ICALLmay use Visa, MasterCard, American EPSON FX·BO , .S519.DO OUME . .. • .. . St All CAROCO • .. .. ... SCALl 

Express or prepay (cashier's check or OKIOATA -~A , .U U .00 ZCN ITH • • . , SCAll Ttlf CO NN ECTION • &CUL 
STAR MICijONfCS • "". smt AMPEX DIALOG , S~ALL SOFTWARE , , , ICAl L money order). c ntta . .. . . ..... scm TERM IFLEX . , .. SCAU PAPER CUP SCAll 
PAOl'IRITER , . , SCALL DISC DRIWQ O,lt.TA 20 • , . , , SC~LWe carry so many products that we are IDS .. .. .... ,. , SCALL SH UGART •. - . . . • • SCAU WOR D PLUS , SClLL

unable to list them all. However, call us OAlASOUTH , • , .. _. _, SCA LL rANDOll . • • . . • • SCALL E)(PA.NSION BOA RO . _ SCAiL 
AN ADEX • . . .. • • • . SCAll SIEM ANS - .. , , . • , $CALL PLOTTERSfor your specific needs. We have listed NEC ....... ... ., &CALL REMEX , . , • , , •. $CALL HEWLEll PACl</\AO . ICAU 

examples of some of our products and TOSHIBA . . . - . • . . . , SCAtl FIANA ... - . - - .. - - , ICALL BAUSCH &LOM B ", . mLl 
111rEMA11 • • • • • •_ scatL COMMAOOR 6~ ORI SCALL AM DEX . . . SCAtt

prices. Believe it or not, all our prod­	 MAtlNSMAN TALLL .....• I CAL L APP LE PEAIPHE.AALS . . BMC SC~ll 
OllVffiE ..... - ..•• ICALL GRAPPLER PlUS .. Sl 15 00 STllOBE. , . StALLucts are priced the same. Fl lMO --- --- .. ------· SCALL MICAOlEJC . , •..•. • SCALL llAftO DlSC O~ IVES 
Lm EH QU ~Lift Ol HER Pf<RAL.LEL SWIT~N BOXESALL PRODUCTS ARE NEW 	 8ROfHER tlR·I _... _, 559.00 INTERFACES AttUSOllJES 
DYNAX DX-15 ... . H49.0D SERIAL INTERFAC . HALL OOST COVERS ,, Sl 95IN SEALED CONTAINERS COMREX . . , • SCAH 80 COLUMN CARDS . " SCAll PAINT Wlt£ELS - stm 
llEC . . .. . . . .. . . . . SCAll CPMCARDS , . . . • • I ULl RIBBONS . SCALL IF YOU WANT THE LOWEST OIABLO , , . . .. .. ICALl 16 RAM CARDS . ' . SCALL OtSKrne CA.SES SCALL 
OUME. .. , • •.. • ., JCALL LA NGUAGE CARDS , SCAll SORGE PROTECTOR . . ICA LLAND BEST PRICES CALL US C !THO .. , • • • • - • - , lt:All APPLE: OJSK ORW .•. SCALL DISKETTES DSIOO SZU5 
STARWRlTER . •... , .• lCAtl BUFFERS • • &CALL 10 ea 
SILVER REEO ..... _, , SCALL CO MPl ETESTOCK OF(714) 557-3934 .Ju~t •.•.... acm CABLES .. _- .. . SCUl 

C~rcle 156 on inqu;ry card. 



AST 
Combe Plus (Serlal/ParlCLK 84 to ™K>· .. _ .•. , , , 2A9.00 
SI• Pair Pt;Ja (Sa~a~PM/CLK 64K EXpands to 384K) , 2!9.00 
Meg.A.Plus (Serl&llCLKf6.4K E~p11nds to 256~ •.... m.00 
Meg.A.Palt(Expands Meo-A-Plus to 512K) • • • . . .. 269.00 
VO Pl LIS !SP) • . .. • .. • • .. • • .. .. • • • .. • • . .. . 129.00 
PCNel (wl1t1 Shared Uset Sollware) ..... . . • • , , , S56..00 
PC.Ne! St~rter KU . - • - - . - ", - ­ . - - . ­ - _. _,, , . 1,192..IXl 
AST-525'1 (Allows connecUoo or IBM PC lo Sl'Stern 

J.40031l) •• ' ' . ' • • • • • • • • ...••• • • •. •• • •• . • ' 100,00 
MANY OTHER OPTIONS AVAILABLE. 

ASHTO"l·TATE 
o.ao~e II . • • • • • • • • • . . . • • • • • • . . • • • • • 400.00 
Bollom Llne.Stralegl1t • . . ..... , • • • • . . . • . • . • 279.00 
Flnandal Planner •.•.•...... . .•••• • •. .• ..... @9.00 
FrldO\I •••.. -· • . ...••.• , ...•....•• , , . 189,00 

D.C. HAYES 
Smartmooem 12008-Smarlc:om 2iioftwarn Included 4211.00 
smartoom 2·Telecompulfve lor3DOl1200 on dis~ . 89.00 

LOTUS OEVE.LOPME:NT 
Lo1us 1-;!,l (ond•~~) ..... • .............. . .. 369.00 

KRAFT 
Joy Stick , •···-········• ...... . .... , , , , 47.50 
PackUe (pair) .. • , • • • , .. . .. • • .. .. • • • 37.00 

KEYiRONICS 
En~ll~ce~ourPC"'l lllasuperlor~eyhonrd ..•• , . 21D.00 

M.P,f. 
8'52 (OS/DD) JZlK ' 210.00 

MAYNAllD 
Floppy Controller .. , . . . ., " .. .. • .. .. 155.00 
Floppy Conl1ollet(Serlal) , . , . , , , . •• , . •• .• , . , . ;125.00 
f'loppy Controlter(PAR) • • • . •..•. , ••••• , • , . , , 205"00 

MOOUlAll 
ADD-ONS FOR 

SAN DSTAR 
MOD·FDC 

Sand,tar MOO.FCC 
(lor5 " or8" dtlVeG) . , 200,00 

Parartel MOD ...... , .•• Bil.DO 
Serlal·MOO .. • . . . . . . 79.00 
Clock Cal!!r>dar MOO , ... 69.00 
Gama Adapter MOD ....• 4D.OO 

Sond11lar Mult~Functlon Bel (Holds up lo 
6 moou1i:11 add-on& ... _• . . • . • • . . . . . . . . • . • • 82.00 

PLANTRONIOS COL-OR PLUS 
Color + Co~orDl5pla~C111d(lScol01s) • • • . ... 395.00 

PAlNCETDN GllAPHICS 
J'GS HX12•H l·Res Color, The Bas1 . . . • . • . . • .•. 46D.Oll 

OUAORAM 
Oua.dllM-Allows Apple Soltwaie to b& used Jn IBM 

PC HAS 64K Ram-Game Port Dlsplay Geo-Olsk 
tn1r. w/soflwarn ....... . ... , • . • . .. • .. • • . .. . 489.00 
o~adboard 2-84K Aam (expa,.ds o 256KI 2 Se! Po!t 

CLKa!ld!ollware .............. --·-- ·· ­ •-• 289.00 
Ouadboard ­ 114K (e~parids lo ZSllK) Pu and SE!<lal Port 
CLKaf\dsol1ware ................. ...... .. 281.00 

Olllld 512 ­ 64 Ram (o~pa.nd!I to 512K) Serlal Pon. and 
software.. . . . . . . . • .•••. , • , . . . . • . • • • • , .• 2S9.00 

Ousclchrotne ­ Color MOl'lltor • . . , .•...•.. , _ 4119.00 
TIU Tilble • , ..... ,. .. , .. . ... , .. .. • , , 40.00 

Cflronograph ClklCalef'd~r BO. . , . . •..• - ­ , - ­ 229.00 
SHUGART DISK DRIVES 

SAolS!il· l/2 HGT 320 K OSIDD wlBAACKEfS . •. 225.00U. 
4411.00 for 2 H . 

TANDON OJSK DRIVES 
TM100-2A 320K CSJOD • . • • • • • • . , . ......... 225.00 
TMSS-2 1/2 l-IGT 320 K ClSIOO wl8RACK.ETS ... 249.00ea. 

440.00 lor2 

PR IN CETON GRAPHICS 
lnlerfaoo Ca«l allows uso al HX12Cclor Monitor •• 158.00 

OUAORAr.! 
RAM80-8()Cols.4Koard ........ , , , , • • •. 118.00 
APlC-Par Intl. card • • • . • • .. . • . • • .. .. . • .. eo.oo 
APlCIG-Par lnll. wlGrapl'tlcs .••••. , •••••.•••• .• &5.00 
CPl-8' Cable (APlC to Ccin. !'Tinier) , • • . .. • • • . . • • 34.00 
APIC 111-Par Prlnlednll. for Appl&Wltl' cable .•. - , - 95.00 

TG PRODUCTS 
JoySllck- ForApplaU + . ...... , , , , . .. , .•• 38..00 
Paddles .. , , . . . . . • .. • . , , , ..........• 29.00 
5e1e~1 a Port . _................ , , .. , ••.• , . .... Ga.DO 

VlDEX 
Ultralarm • , • • • • • • , , , , •.•••.•• , •. , , . , . , , . , 2711.00 
Vlclelerm ..... - ­ - , - . - . - - , ­ • , , , , , , 189,00 

VISTA 
A800 FIOPP'f Con troller IOI B" Drives • , , , , , .• ­ • JOO.DO 
A'8Q0.1 Cable .. • . , . , , . • • . _ , • , .•.••...•• 27.DO 

VlstaSolo'35TR) ,, -· .•... 1• .• -· .•. --• ...... . 188.00 
Mlcr<>Sct A·2 (35TAJ .. " .. • ...... , . • • • •. 21111.DO 
Mlc1o.Sct A-40 (40Tfl) .... , ........ . ... , ...... 269.00 
Micro-Sci A·70(0uad) . . . . .. .. ....... , ........ 3:11.00 
Micro-Sci Controller • .. • • • . • • • .. • • .. . • . • . . 111.00 
Rena Ellie I • • , • , • _......................... 20.00 
Rana Ellln 11 ,.,., •••. •. • _........ .. ......... :199.00 
Rana Elllo Ill • .. • • • .. • .. • • .. .. • • • . • .. ••. , , • 500.00 
Rana Controller . • • . • • • • • .. ... • • • .. • .. • • • ..• • es.ao 
SUper 5 "THIN LINE" /sl~e16:JK •om Groon ••... 189.00 
Super 5 '7HINUNE" y, size 163K 40TA 

(TEAC DIRECT DRIVE) Red .. .. • • .. • .. ..... 225.00 

.'. · 'ii, 8hI~:~l,~~~11·~WJ·'· :-~-9~B.1121 

STARStarOernlnl fnterfacetoVIC 20 + CMO~ •• • ei.llO 
DOW JONES Dow Janos Invest/Evaluator ., •••.•• 125.00 
KRAFT JoySUcll . ... . .. • .. .. .. . .. . • .. • 15.00 
KOALA Koala GR/Tablflt W/SDllW•l'll 
(sp11clfy VIC20 0< CMD64) .. • .. .. . . .. • .. .. . . . . • 911.00 

Sprinter tq5MHZ Spoed'up) . ................. , , 99.00 
K-Clook (Ban BacRUp Clk/Cal} •....• , _•...• _. _ •• 99.SO 
VldeoOutpul B[).(allows u$itOlvldeomont1or) . •• 125.oo 
Kaypro II Upgrade DISK Drlves {DSIOO) . . • • . • • . • . 2311.C>O 

(Trade In A.tlowanat 575 for SS/DD Dr1'ni) 

WIZARD BPO (Same as Grapple( + 16K 
Spedly P<ln te~ •. •. , ........ .... , • . , •• _ .... , 1119.00 
WIZARD IPI (Same as Grappler + Speclly Prlntatl , • 89.00 
WlZAA D EBO (lntem"l aufter for fl>sor!) _.•.• _ , , 109.00 
WIZARD BO COl/64K For U E ........... .. ...... 138JIO 
WtZAAO 80 CoU Fat II + .. • • . .. .. • , .. . ... . 138.GD 

Al$ 
CPM 3.0 Card , • , __ .•.•.•. _ • , , .•••• _••••• • , , , 289,00 

Z·Cnrd II •• , .•. , • • • • , ••••• , •• • • , • • • • • • • , , 139.00 


ASHTON·TATE 

D·Bil.5.ll II .. , . . . . , • • • . • • • • • • • • • 400.00 


ASTAR 

RF Modulator , , , ............ , ............ ie,oo 


COOL TIME 

Fan, Clock, Surge P•o!oolor • • 1 • • • ••••••• • _ •• 90.00 


GENERIC 

Z-81'.lCard(Emulales Mtcro&>IO , •.•••.•••••. 99.00 

BO Col. Vldeo (Vldex Compau ble) . • . , • • • • • • . 1$.00 

80 CoL Video w/Sof1 Swllcll • . .. • .. • .. • • .. • 125.00 

Joy Slick .•• , , , , ., • • • , , _..... , • • .. • • , 21J.OO 

E·Pmm Wr,ter •..... _ . . . . . . . • • . .. .. • . • .. . , 79.00 

Parareil lnte1lace ....... , , . • .. •• • • • • .. • 49.00 

Patarell lnlerlacewlGraphlcs , ... ............. . BS.DO 

16K Ram Card .. , • .. • , .. .. • • • .. .. .. , 40.00 

AF Modulator , , , . . • . . _ .••.. _......•....•. 13..00 


HAVES 

JoySUc~s . , . . . . , .. , • • ............ 29.00 

Mlc;rr>-MO<lem II • .. .. . • ..... ,. . . • ........ '2511.00 

Mlero-Modoj II w/lermln11I package . • . • , ••• .••• 279.00 


KENSINGTON 

Systom Sa~arlFan & Suroe P-rn •• _••..••• , •••• , 75.00 


KOALA TECH 

Koala GrfTabtet wlSoltware •..•••. . .•.•••• , • , 89.00 


KRAFT 

JO\lllt ell for 11 E _ . __ . _ .... _.. , _ . __ .. __ ... _.... "4,00 


LOTUS DEVELOPMENT 

E.><e<:utlYe 6rleflng System •. , •• . ..... , • . •.•. , 139.00 


MICRO.MAX 

VleWMa)(ll()(OOCol Jor ll )... '' ............ 139.00 

VlowMa:1< ME(60 Col w/64K Memory Ellp to1Z6K) . 129.00 


MICROTEK 

Ournpllng 64K/lnterfacund Graphics &4K Buller •• 235.00 

Durnpllng GX·PIPar lnle1fac11 Cimland Cablo ••••• , 99.00 

!'araOel Interlace Soard (AV611-C) .. • .. .. • • • 81.00 

BAM ie (IBK Add-on Memo<'/) •. ,,._ ...•. _.•. _. __ 4$.00 


NOVATIDN 

Apple Cal nwlsoltware • • • • .. • . . . ......... 2119.00 

212AppleC111 ....... - • . • .. ... ..... ... 625.00 

Handsal . , .. , , .. , .................... 28.00 


OFIANGE MICRO 

Grappler+ (Graphlco5 ll'llerlace) . , , , , • • • • • 119.00 

Grappler+ 15K (llufle all<l I) 10 !141Q , ••• • , .... 175.00 

Bu,,l!fSoard .. .. .. • .. • •..... 135.00 


http:D�Bil.5.ll


TOLL FREE 1·800·545·2633 ·Continental U.S. 

MINIMUM SHIPPING $3.00 · NO SURCHARGE ON VISAIMASTERCHARGE 

,,.,,.,_ '1lONN~'t'Q .$i(W·TuM-•. W$,:~i 

'. . , J)l$~'$~~EM~ .. · 
OUR BEST BUY'S 


8" SUB ASSEMBLY 

DOS + 0 2EA SS/DD Slemena FD1ooa Drtv&G 


W/C8blnft'I ; t 1 ••••• 1 1 1 • •• • ••• 1 ~· . ... • • ••• ~ 1 S9SJX) 
DOS + 2 2EA OS/DO Mltsublslll M:?a94-63 

w/cablne! , ...... , • • • • • .. , . . ••.••.•• , 1,075.00 
DDS + 4 3EA D!li008"Thln0ne Ortves wleablnol 1,150.00 

Spm:J/y.-V11rtlcal or Horizon tef CIJb/n&I 
5y,~ SUB ASS£MBLY 


DOS+ 51EASSIODOisltOri~e!SMOOq..•.•.• , 2$11.110 

DOS 6 2EA SSIDD Olsk Dril'ft (SAAOOL) . . • • . • • • 4ell.OO 


8"DSOBB-2SKHor 2.&" dm wlskt. oonn.•••.. , . • 20.00 
6'/• "DSC55-~KT· IOr1·5 11o " dve wlskt. COM... , ... 20.00 
RS232MM6' jmale to melo) . • . . . • •••••••.. , , .•. 19.00 
IBM to PAR • • • • • • •• , , , , • • • • • , • . , , .• • 32.DO 
0$bameioPAR .......... ,, ,. .......... , ,, ,.. 32.00 
Kaypra 10 PAR .......................... , ,. .. 32.(IO 
OKI-Data serial • • • • • , • , • , .... ...... .. , ..... 2.4.00 

http:1,150.00
http:1,075.00


8 YEARS (1976) EXPERIENCE IN 
COMPUTER MAIL ORDER BUSINESS 

CALIFORNIA RESIDENTS SAVE 6% SALES TA:x 

* ALPHACOM 
• FOl'l ATARI, COMMODORE 

or Tl. 
• 40 or llO COL 
• 80 CPS 
• FULL Cl-IAAACTEA SETS • UGHT WT. 4 TO 6 LBS. 
• GRAPHICS • FRICTION FEED 
AlPHACOM U\40 col)wnntartace •• , ••..••••• - !19.00 
AlPHACOM 81 (80 col) W/lnlurtace .........•• H9.00 
40 COL PAP EA (pet ro1n .. . .. • • • • ............ 2.l!O 
llO COL P.t.PEA ipe, rolO ... , • , ............... , • 4.50
* BROT'HER 
HFl-lA 17CPS Dalsyv;h6el 3K Bull ..•••..•.•.••• &SC.00 
"IR·1A 11 CPS Oa!s)'Y'lleel 3K Bol! • •. •.•...••..• 589.QO 

* CENTRONICS 
351P-200CPS. ParlOOCPSCOAR , .......... . 1.195.00 
6085P-600CPS. Par Wlcabl~el ..• ' • ' ' ••• - - ' . 6,500.00 
0085S-6000PS, Sor al w/cablnel • , •. , ...••... 1,000.00 
6085JBM- 500CPSwlcabJnet _, •• , , , •.... _. _7,500.00 
358 3 or 4 Automatic cut shoot leedet • .. , .. , _ 695.00
* DATA·SOUTH 
OS 180 180C PS.ISarlal er Parm.wtm _,, .. • .. . .. 1,400.00
* DAISYWRITEFI 

OaJsywrl ler2000-48K BuUerl20TC400PS LTAIPa1 . 1,095.00 
Oa s)i\1'1lterCeble ,, ........ , , . .•. • .•. ,., 40.00 
OalsywrlterTractor •• , ........... , ........... 140.00
* DlABLO 
620 (WCPSISerta~ •.•• , . . •••••• , . , , • • •••• • • •. 920.00 
83D(40CPS/M~Or~F) __ .... ___ ., ., • __ •.•.. " , l,790.00 
630ECSllBM . "" ,_ ......... , ,_ .. _........ 2,100,00
* DYNAX 
D)'MX·15 Par·lJCPS DalS)IWhet!I 

2001orPTG-JKb1Jll ., ••• , •• • • , .. ••. • • • •.. 475.00 
Dyan)! 155'!rlal·13CPS D~lsvvmeel . , , • , • , , . 525..00 
*EPSON 
FX80(1GOCPSPar10')............ , ....... , .•. C-All 
FX 00 \160CP$.Per 16' ') ......... , ............ CALL
* C. ITOH 
Pro.wrller I(BSlOA) Pai 120 CPS ................ 35(UIO 
Pro-wrU~rl(BS10AJSerlal 120CPS .... , ........ 52:11.00 
Pl'o-wtiter II l'"arallcl·lS" ••..••.• •.•••.• , , ••.•• 111111.00 
8600!ISOCPSJ Par 01 Se~al 1BPl N00 CPS LTR • , , 1,099·.oo 
F·1040CPS/Dlablc/Paror Set al ., ....... __ , , .. f,125.00 
F·105fiCPS/Dlablc/Paror Serial. ., ••••. ,_.,, .. 1,425.00 

* APPLE/FRANKLIN 
APPLE II E Starter-lnct~das CPU 1 F.0. Mo11 1tor 

and Stand _____ . __ ,., ___________ ... ____ 1,1196.00 
FRANKLIN 1000 wlcolor , , , ............ , , ... _. 799.00 
FRANKLIN 1200 Slartet Includes OPU 1 F.D. 

OO col. ..... ...... ... . . .......... . ...... 1,626.00 
FRANKLIN 1200 OMS lm>lud<!s CPU·2 F.D. snd 

bundled soltwore , •. , • • • . • • . .. • • . . • .. . • 1,1125.00 
.. IBM ' PC TYPES 
COLUM BIA (16CJ0.1) 15 ~t 12llK Ram 2 ea. 

320K Dis~ Orl'18-2 SER, 1 PAA, Kity 6d. B ~lots , 
OloplayCd., bufldtB<I soltware •••••..• • .••• 2,775.00 

IBM P,C. 16 bit 64K Ram 'lee. 320 K Dis~ Drive, 
Princeton HG12X·Cclo' Card _.. __ .. , . • _. __ . 3,39&.00 

EAQLE PC-2 16 bU 12BK Ram 2. ea. 320K Disk 
Orlve12" Gtean(HfM'l~bun.clle<lsottware • , 2,~. oo 

EAGLE PORTABLE 16 bi t 128K R11m 1 F.OJlO MG HDJ 
G1oon Scraon MS-COS 210 txindtao sol'lware . - 4.000.00* KAYPRO 

KAYPRO II wlbundled soltwilre - - - • - . - - .. ­ . - ­ - 1,475.00 
KAYPRO ( W/lllJndled soltWare ..•..•.. , .••... 1,795.00 
KAYPR010wlbundledscftwsre ..... . ........ 2,1595.00* MOLECULAR SYSTEMS 
MICRO 11Ml CPU 1 ea. 8" F.D.-1 ml. 10 MB HD­ 6'1K 
Ram ftl'pands ic 256K up to 8 users wladdlUonal 
appllcatlon proo&ssors- CPIM al'ld CPIM 86 ..• _. CALL 
MICRO 15-8 CPU ea. B" F.D.-1 ea. 16 

* GENERAL El.ECTfUC 
Demand Oocumool Pflnters 

3400-400CPS SerralrT1'1CIO, to 60 100CPS Corr. 2.'75.00 
3404-400CPS Serlal/Traolcr 100CPS C~rr. , • •• , Z~ 
*- JUKI 

61<>0·18 CPSIOlablo CompaUb 11 Par/Dajaywheel. .. SCISl .00
'*' MANNESMAN·TALLY 
Spi rit 80CPS Par 10" .... , ........... . , ..•• 330.00 
160l(160CPC-40CPS LTA 1D'J ...... . ........... satl.00 
180L(HlOCPS40CPSLTA 15'1 · ....• , ..•.•.•••. •!29.00 
i. MPI 

MPl ·Ponable Sprlnter/160CPSllBM PortMK Bull. up to 
S<IK 100 CPS CORR. Keye~ avlb............ . .. CALL 

MPl-99049'1Par ............. , . ... , ... . .... CALL 
MPI too Bl (1 5'1 Pat2K Buff w/Grap~lcs .. ' ''. ' . .. CALL 
MPI 150Al (15'1 Pac 4KBuHw/Gr~phlcs,., __ ,, ___ CALL 
MPI 150 At 415'1 Par1 1>K Bull wlGraphrcs .• , . ,_••• CALL 
'*NEC 
NEC2010 20CPS Serini Dal& wheel ••...•••••.•. 951).00 
NEC2015 20CPS Oiabtc Comp Oalsywtm~I , . _, , •. 950.00 
NEC2030 20CPS Pa1 O<tl!)l'Wt\eel , , , , , , , , ••.•.• 950.00 
NEC205020CPS lorlBM Dalsywlwel , ........ 1,050.00 
NEC3510 3SCPS Par Dal5)'Wheel .. ,, • , •• .•• 1,595.00 
NEC3550 3SCPS IBM ............ ,. ... . ..... l,850.00 
NEC7710 55.CPS Se~al Oa &ywheel . - - • - - - - - . - . 1,995.00 
NEOn 15 55CPS Dlablc Comp Dal!!ywhM1 .• _. _• 1,9&5.00 
NEC0023A 1OOOPS-Paf·Graphlcfl.1O" . . .. .. .. .. • . 389.00 
NEC302GA 100CPS F'a1Graphics15" ' . • • ••••. • • 11911.00 
Se/lei Card .. ... ............... _............ t39.00 
*OLYMPIA 
Typew111er/P1lnterOal~ywheel 14 OPS •••....•• 649.00
* OKJ·DATA 
2350­ 350CPS 2 color! ractcr ••.. _.•• _......... CALL 
241OP350CF'S 2color tractor ................... CA.LL 
Mlcroline B2A (SER & PAR-120CPS 10") _••••••••• CAl.L 
Mlcrollne B3A (SER & PAA·120CPS 15") .. .. • • • CALL 
Mlcrollne92'(PAR·160CPSLTFMO'i •. .•.• •••• CALL 
Mlcrotlne!lJ(PAfl.1BOCPS-LTR-15") ...... .... CALL 
Mlorotlne 94P (PAA·200GF'S-LTfl-15;'1 •.••.••.•••• CALL 
Mlcrollnn 94S ISER-200CPS-LTR-151 - - - - - . ­ - - - •. CALL 
*STAR MICRONICS 
Gemini 1ox NEW VERSION ~AA·120CPS.10'} . ' .. CALL 
Gemini 15X(PAR-120CPS-15, , ................ CALL 
Gemini Delta l O(Par-160CPS-10" 81< bulfer .seflaJ) .. CAlL* SILVEJI REED 
EXP 550P.17CPS Oalsywheel· PAA _.. . . . .• , 809.00 
EXP 550S-17CPS Dal.sywheel-Setlal •. •••....•.•. 689.00 

~.•. ~w ' ; 
x·· "0 

- '*''. ''""'""'·""· <,Mjj H0-64K Aarn !!lCpands lo 256K up tc 8 ueers 
wladdHlonal aPQllCQtlon ptOC9SSorn­
CPIM and CPM 66 ., ....... .... , ..• , , ....... CALI. 
AP 8001­ ASYNC/9600 BPS Appllca1lon Processor 5119.00 
AP 8003-ASVNCl19,2006PS A11Pllcallon 

Procei>&or .• __ ,., ., • ____ . ______ • _. __ . ___ . B39.00 
AP8011 -SVNCl!'J(IK BPS ....... _, ..• _....... 1,079.00 
* NEC 
Pca201A-Portab1e 2.A MHZ CPU 16){ Ram/El(pancls to 
&4K'32K RAM LCD D1splsy­ Kaybd (67 key.O lunc:UOfl) 
Modem, Serlal and f>a r Patt-FD and CaSSlllle 
1n1er1ace-llsee 4AA Bait-bu~d l ed scllw<mi • . .• 660.Dll 
PC8201A·90-N1 Cad P8k .......... , .. , .. .... 16.00 
PC8221A- Por1ob lo Printer , ... - .... - .. ". • - - 149.00 
PC8271A.02~AC Adaplor , , •• , • , , , .•• , ••••• 15,00 

*~MOO 
COMPUPRO 81&A , , , .... . . . ..... , • , .... , •• 4,250.00 
COMPUPRO 8158 , , .... . ....... , . ,. , • • • .. 5,5115.00 
COMPUPRO8111C , . , , , , .••••.••. , . , , . , , , • 7,150.00
* TELEVIDEO 
TSB03 4 MHZ CPlJ.ti4K 2 ea. JOOK F.0.-

Graphlcs 12" greon .... ... ... .. , , , , , . • • 1,900.00 
TS-1603 5 MHZ CFU·12B1< Zea. JGOK f .0 .-

Graphlc.' 12" Grnen CPIM •. _.••... , . , .• ­ •• 2,<I00.00 

*TOSHIBA 
P·1300(192CPS-12(1CPSLTA PAA or SerJaQ . •••..•• CALL* TRANSTAR 
120P14CPS Par DlabloCQmp. .••. ••• .•.•• ,. _,. 479.00 
315 Color F'~nterSOOCPS Par .•• • •••••• .•. •••.. W.00 

ii!7"w. ~' i}ilf · u , ~{61'~ : S1iin 

* DIABLO 
Dloblo 820.Unl·Dlrect Tractor , . ... .......... , . 11a.oo 
Olabto 620-Sheal Feeder . . , , , •• _.•• ____ .. ___ 120,00 
Dlablo 630·Bl·Dlr eot Tracto, .••• ••.•••• , ••• •. • 27~00 
Dlable 630-Trac.tor Sound Cover , .••• ••..•••.• . 2&.00 
Dlabto 830-SGLSheel Feeder ., . ___ • _____ .. 175.DO 
Dlob lo 630·DBLSheol Fee<ler ........... ,.,. 1,au.00 
1t JUKl·8100 
SMla,1 lnlerla.ce ........ .. . , ....... . ......... ss.oo 
Bl ·DlrTraoior ..... , ........... . .... ... .. .. . 120.00 
Unl·Ol1 Tfaclcr ....... . ..... , ., .•. _. ......... 90.00* MANNESMAN·TALLY 
Faolory Outcl<Toar ...... . . , ......... . ... . .. ·230,00 
Auto Front Fend - . - - t. I, r •• ­ • - ••• ­ - • I.'. f 1.1.60,00
* NEC 
Thlmbles •.•••• • , • •••• •••• , •. , ........... ... ~.00 
Venlcal Traotor ., ........... ............... 219.00 
Horizon ta I.............. «_ ..•.. _. _. _... _. . 152.00 
Bl· Dir. Tractor ....................... . . . _•• sso.oo 
Cut Sheet Feeder ......................... 1,100.00* OKl·DATA 
84 Cut Sheol Feed1>r __ .. .. , _.......... ___ ... 615.00 
e2192 Traclct .... . .................. _.... ,., 5.5.•00 
Setial Intl. w/2K Buller (For82A) • • •.• •• •..•... 125.00 
SerlallnH. wl21(8ulfer(Fct92& 931 ... ... ..... 110.00 
Oklgraph 18.ZA or83A Graphics ROM • , . •• • • . ... -45.00 
Ok~Qraph II 82A or 83A Disk for Applu .. . ...... , . 55.00
* STAR·MICRONTCS 
S~rlsl Intl. 8d . ....................... , .... , , 10.00 
Seria l Intl. Bd w/2K Bulfer ... ., ........ . ..... 120.00 
Commodcle B4 Intl. Bd.................. . .. , • 72.00
* TOSH IBA 
f>.1350CutShoetFeedet.................... . 800.00 
F'-1350 Bl-Olr. Tractor ...... , ....... . ........ 210.00 

*ADDS 
VlaWpolnt·A1 (White) ........ ..... ,, ••••••••. 5011.00 
\llewpolnt·A2 (Gteet1) ....... ..... ... . ... . ... 539.00 
l/ iewpolnl·3A + (Green) . , .... ........ .. .. ... 509.00 
Viewpoin t 60-Sume 1ia Televldco 925 •• , ••.. ••• 715.00 

* QUME
avr-102 80 cot Gieeo \910 comp) ., ....... .... s•11.oo 
OVT·102 80 Col. Amber ............ ., ••• , .••• 560.00 
QVT-103801132Col.Green .•. •... , ..... .... .. BeS.00 
OVT·103 80il32'Col. Amber •• • , , .••••••.••.•• 8i5.00 
OVT·108801\32 Col. Amberl925 Corp.) ......... 115.00 

* TELEVIDEO 
T\1910 ................. ., ......... , ____ ... 529.00 
TV910 + . , .............. , . . •.. ....... .. . •• 585.00 
TV926 wl2nd page m~mOtY •.•••••• , , .••• , .... 115.00 
TV950 wi2nd, 3id, 4th puge memory , , ........ , 9211.00 
TV970 ......... . ... ,., , .... , ,, ........... 1,019,00 
AG1000JTVeo Grnpht~ Upgrade lor9251950 ... 1,100.00 

*WYSE 
WYSE·100 . ................. , .. . ..... , , .. . _725.DO 
WYSE-300 (Color) • . ..................... . 11125.00 



Lyco Computer Marketing & Consultants 


TO ORDER TOLL FREE 8QQ·233·876Q

CALL US In PA 717·327·1824 

PRINTER PRINTER PAPER 
INTERFACING AVAILABLE SAVE


'-v1ll1bl1 fo r IBM PC . '-ppl1, At1rl, Vic 10 & Vic 11<1 
EPSON OKI DATA CITOH 

LETTER QUALITY All·OO . . ..... .. .... . . .. tSA\IES 
AlC·BOF'T . . ............ ... . . . ON 

eo ..• •. ,..... ,.. .......ss-.ves 
81'- . , •.•.. . .. . . • . . .... CALL lot 

GORILL.AGXIOO •• • •. 11711.00 
PROWRITEA 6510 ••• S331l.OO 

SMIT'H CORON'- TP2-.•. u..19.00 FlC·80 •••• ,. .. . ........ lr,.Stoek 83A ........ .... . . . . . . . LOWEST PROWRITER II , . • ..•. 11159.00 

DIABL0630 . .51719.00 
Fii-i 00 ....... . .. ....... EPSON 
MX: llOFT •• • • • •••• • . PRINTERS 

SI .. .. .. .. . .... . . . . , ..• PRICES 
111 ..... ...... .... .....on It•••• eeoo .... .. .. ... ... . . 11015.oo 

STAAWRITER . • .•.• • I I 01111 .00 
MlC· IOO ••..• •• • . •• .• UCALLSS 113 ., .. . ..•.. • ..• •• . . •. . ln-Stoek PAINTM.ASTEll •. ••. S1<1911 ,00 

'-lPAMCOM 41 ........S89.00 PACEM.ARK 2350. • . PAINTERS 
ALl'HACOM 81 •.. , . ., S119 .00 MANNESMANN STAR MICRONTICS 
NEC 80?3 .. . .. .. .....13119.00 
NEC 80)5 . ., . . . .. .... 51199.00 TALLY ATARIBSO COEMINI 10ll .•... . .•. • s:u111.oo 
NEC PC·ll100 

COftillPVTEA .... . . . ... SCALL SPIRIT 80 .. . . .. .. . ..... SCA.l.L 
MT HIOl. . ......... . . . .. SCALL 

REPLACEMENTS 
IN-STOCK 

GEMINI 15X . • • . •• • .• • •• SCALI. 
DELTA I O.• • ....•..•.• S471l .OO 

MODEMS 
ANCHOR MAf!K I .S79.0 Q 
ANCHOR MARI\ II . 579.00 
HAYES SMART ,S 2 J9 ,00 
t-IAYES MICRO II !.:109 ,0 0 

Mic ro Bit 
l'P•IOOO .•. . . 11211.75 

NOVATION 
C AT . . .S144 ,00 

0-CAT . • S 15 5 .00 
J ·C,AT . . . · · · 511 5 ,00 
APPLE C AT I I. • 5279 00 
212 AJ'PLE CAT 1589.00 

MONITORS 
S•k•la Color •• •. . •.•. S21.9.00 

Amdek Color I ... . .. . .. .5275.00 
IUndek 300 Green • • • • • S 149.00 
Amdek 300 Amber . .•. S149 .00 
Gorilla Green . • •.• • .•••• •S99.00 

DUST COVERS 
ooo . ... .. .... . ......... . . s3 .99 
400 . . . .... . ..... . .. . .. . .. IJ .99 
1100........ , . .. ..... . ...SJ .911 
410 .. ... . . , •.•• • • •• •.•• .• SJ. 99 
810 . . ... .. ..... .. . .. . .. .. 13.1111 
1050. ,., . . , ... . •..• . .•..• S5. 911 
PROWRITEA . •••••••• •• •15,90 
GEMll'!I 1ox.. .. .. ... .... S5.llll APO\ r OUM"l INc; ca 
PiiEliRiiiCiiiOiMliDiiilSiiKii.ii'ii' .•. ••. •. ••• Sii5iii.llii9.. APl'L£ l"lUMP\.JNG 64 trn BuM 

SS! 
B•lll• ol Snllo . . . ... S28. 75 
fig•" In lh• Snow . . ., $211. 75 
Co1m lc Bal1nc e •••••• 1211. 75 

INFOCOM 
.:!ork I. II , or 111. . .......... . S26. 75 
Oeatll i na . . . . . .. ...... .. .... t33. 75 

.. 
HES64 

Sound Bo• . ........ . . . .. S.9 .95 
&<I Forth . ,.., .• . . . ,. .. .. S55. 7 5 
Heomon .... . . . ... .. . .. .S25.7S 
Turtle Or1phlca .••.• •. •$J7 . 7~ 

Huw11te1 , . .. . . ..... . .. 128.75 
C1lorunn•r •..•. ... •. . . • S19.75 

.

CARDCO 
C•rd.,rintu I LO I. . . • . , $499.00 
Ca rdprl rol OMI '· ...... S\09 ,00 
5 Slo1E•p•n1ion114 , _- . 554 .00 
8.4 Write NOW. • .. . . .. . .$39.00 
8.4 Mell NOW . •.... . $29.00 
2., Wrlle NOW. . . . . .. 129.00 
8.4 l(eyp•d . . . . ... $29,00 


SPINNAKER 64 

l(l "d••comp ... .. ... . .. .. . s21. 7 5 
S•orv M•cl11ne .. • • . • .. • • 523 .7 5 
""c• Miker .. .. .... . ... 523 .75 
Snoo~rTroope• .. .. .. , . $29. 75 
0..11• D•ewJng .. . . .. . ..S34. 75 
Shamu1 II c / d .. • •. • . .. . . .$24..95 
Plt1heed C/ d .... .. .. ..... 122.95 

commodore 
ZEPPELIN CI D •• . . •••• S24 .75 BRODERBUNO 114 
BLUE MAX C/ D •• •••• ••124.75 

DANK STREETDIMENSION )I CID .. . .124,75 
WRITE!l ..... .. . ... .. . 149.75


EPYlC 114 CHOPLIF'TEA .. ....... .124.75 

ASPHI R•...• •• •.. ••• .S28.75 lODE RUNNEA . . ......$24.75 


JUMPM.AN J R A ... .. . . $28,75 
 DROL . . ... . . . ... ....... $'24.75 

' PIT STOP fl .. . .........118.75
UnlverHI Cess. Int • ._ . .. 129 75 

Pr l nle1 UHUty . .•... , $19.75 
II Slot E•P•n>ion , . . . 179. 95 
3 $101 E•P•n11on .. . . . s24 95 

PlllHTER INTERf.ACE.. .. . .,. $39.U 
PRINTER IN'rERFACE wltll 

lull 11raphlc1 ... ...... ..... S85 .75 
LIGHT PEN •••• ..• •..• ,., $29.75 

BLANK DISKEITES 
ELEPHANT 
Single Side SD (1 O) .•••••• I U .7$ 
Slngle Side OD (10)... ... . 121 .75 
Double Sid• DO (10) •••• ••Slll .75 
MAXELL 
MDl(l0) . . . .. .... . ........ 128.75 
..0 U flOJ . ... . ..... .. ... ..Ull.75 

CERTAON CASSETTES 
CC•10 12 ror ...... . ...... . t i 5 .01 
CC·20 I 2 for . . , .. . . . ... - .. 117.11 

INNOVATIVE CONCEPTS 
Dl•k Slor•u• (hold• 10) .... U .05 
Dl•k Slore91(hold•I5) . • •• 111 .05 
01111 Slo,.v• (hold• 50) .• , . 1211.05 

KOllU HT l.ET,,, Sll9.7 

ATARI' 600Xl .. . $CALL l>ARl(ER BllOTHERS 

Tul•nkh•m 11•• • . •• SJ:J .75 
Sup., Cobra R .... $33 .75 
'-•lro Chn• R• • ,.. SJ3 . 75 
F'rogger R .• . •. .• • •1 33. 75 

Mon av Wr nch 2 $52 .75 

800XL. ....... for 
Compurus for ptoplc: 

0 
1400XL .. Lowest 
1450 .. , .. Prices 

08er1 R . .. .. .... _. SJJ . 75 
Vole• Bo• 2 , S99. 75 

1050 DISK DRlllE . ..$$o\\IES 
Poo•v• f! • •••••• , . S3J. 7sEA . .• . 

TRAK DISK DRIVES HARD DISK 
AT·Dl .. .. ... .... .... . .. 379.00 DRIVES "or 
AT·D2 . . . ... . ......... . .$3119 .00 'I 
PAINTER CABLE .... . .S22.9!5 M PC 

.._ 11s1101tw-••"•'•or•A•T0• ·•2.•. ••. s•2•2•.o•s.. APPLE 18 • 
RANA 

DISK DRIVE 

COMPUTER CARE 
818 
5 '{• O~SK DRIVE 

CLEo\HER . .•..•• . •• . . S f l .75 
COMPUTER CARE 

KIT ... . .. . ...... . .... . Sl9.75 

SMEG ..... $1349.00 
10MEG ... 51599.00 
15MEG ... $199.9 ,00 
20MEG • • .$2359.00 

A UU \ ~(- Otl '"' TR S I U1 £1 , 111•' 

TEXAS 
INSTRUMENT 
Disk Drive . . . $245.00 

SPIN~.t.llER 

S\Of"t Macl11n• R • •126.75 
Fee• Me ~ei R , .. . S24 .75 
l< lnderomp R. ..... 120. 75 
Frer:llon F•••• R.,s:i.c .r5 
0.111 Or•wlnsi R, .•S211 .75 

FOR ATARI 
COMPUTERS 
AT86S1 ... , $299.00 
ATBBS2 .... $535.00 
AT..S1PO ••. S439.00 
RF040S1 ... $399.00 
RF040S2 •.• $675.00 
RFD44S1 .. •$449.00 
ATB8 doubler 

POLICY 
TO ORDER ln·llocl< Item• shipped w tl h n 24 houis ol 01der, Pers o r111I 

cl>ec ks requ r·e lour weelu cl earance belore sh ipp ing. No 
C ALL TOLL FREE 01 5end order to 	 deposit o n C: .O.D. o•ders-. F'ree shIpp ng on prepa id cash orders 

wl ll> l n t he conllneMal U ,S. Pi:t. residents add u l u tu. AllLyc o Computer 
p 'oduct• •ubJecl to a• ailt•bllll'J end price change, o\d•~rt ls&d800-233-8760 P 0 . Box 5086 prices sl>ov; 4 d1scoun1 olle1ed !or CHh. add 4.., lot Master

Customer Service 1·717·327-1825 JerHy Shore. PA 11?4C C&rd or Visa . OEAI fl1 l liOUI AIES INlllTEO. 

http:JUMPM.AN


DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS! FREE SHIPPINGf 


I I I ~ i I I ' I I 
f • ' ; I ~ I • • • 

TEC 'S NEW HALF·HIGH 40 TRACK DISK DRIVE 
N/CASE & POWER SUPPLY AT AN INCREDIBLE 

LOW PRICE! $195.00!t!ll 
~EW! TRUE HALF HEIGHT DRIVESJ 1 5/8 INCH 

NOT 2 INCH OR 2 7/16 INCHl DlRECT DRIVE! 
NO DRIVE BEL Tl 3MS TRACK TO TRACK! 

rEAC's New Slimline 40 Track w/case & power supply . , ... . , ... $235.00 
randon 40 Track TM-100·1 w/case & power supply , . ......... $220.00 

(DOUaU: SIOEO 40 TAACK DRIVES ADD $75,001 
;hugar1 New SUmllne Double Sided 40Track w/case& P.S ... , .•• $299.00 
;huga rt ew Slimline Double Sided SO Track w/case & P,S .. .... $379.00 
-,mdon Single Sided Slimline 8" Disk Drtve wldual case & P,S .... $545.00 
randon Double Sded Slrmline 8" Disk Drive w/dual case & P.S .. • . $625.00 
rwo Drive 5 l(lj" Cab! WOR MOST COMl'U11'RSI........... , ••.••.• $23.99 

IWffii GOLD PU\1Ul CONNECTORS! 

N 's Color Computer Isl Driv11 Only ........ . ................ $389.00 
ON VEAR WARRANn' TEAC & 51-RJGAAT DRNES/180 DAVS ON TEC & TANDON 

fo~1es Srmn1 Modern 300 &ud.......$225 .00 1200 Baud ...•. $525 .00 
fodel I Double Density Board . •. .. ...•....... ... .......... .•.. , $89.00 
>Vs Une Alta W/&rrg,i. Supressloo .. . ......... . .... , .•.......• $45.0() 
.>isket te File BoK "H.olds 70 Diskettes" . . . ... , ......•..• •..•.. . . - $29.95 

PRINTER PRICES 
1Xlll Ff w/Graphtrax Plu . $459.00 Gemln 10 ... , ... , ...• , . $349.00 
IX lOO w/Graphrra.>e Plus . $659.00 Gemini 15 .........•.... $479 .00 
XSO w/Graphtra)( Plus ... $389.00 Citoh Prowriter 8510 .. , ... $395 .00 
X80 w/Graphtrax Plus .. . $569.00 Siarwri ter FlO .......... $1169.00 
XIOO w/Graphtrax Plus .. $779.00 Smith Corona TPl. ... . ... $595.00 
'linter Cable 10' long w/gold plan!d connec1ors st.arling at. ...... $25.99 

DV'S EXCLUSIVE "'YOU CANT LOSE" 

SIX MONTH WARRANTY! 


- - . ~ 

• 

"NO YOURE NOT SEEING THINGS. THA rs FOUR 
INTERNAL DRIVES IN A MODEL 4. WJTH UP TO 4 MEG, 

DISK STORAGE AVAILABLE NOW! 

DV IS DRIVlNG DOWN PRICES ON DISK! 

DISPLAYED VIDEO Is now olforing TRS·SO' MODU 4 with TANDON/ 

TEC!rEAC disk drives. on o f the most r!!llabl11 disk drive sys-iems on 

the market, for INCRE.DIBL Y low prices. 
MODEL 4 with 64K dual 40 track dou ble density disk drives, complete 
~y.s tem wUh TRSDOS 6.0 and l BOX OF DISKETIES 

PLUG IT £N AND GO ...... $1599.00/128K. ..$1679.00 
MODEL 4 with 64K du.ci t 40/40 track double densliy disk drives, complete 
systems wllh TRSDOS 6.0 and 1 BOX OF DlSKElTES 
PLUG IT IN AND GO..... . $1899.00/128K. .. $1979.00 
MODEL 4 with 64K dual 80 lrack double density disk drives, complete 
y terns with TRSDOS 6.0 and L BOX OF DISKETTES 

PLUG IT IN AND GO.... . . $1899.00/128K. .. $1979.00 
MODEL 4 wi th 64K dual 80180 ~ck double density disk drives. comp~e1 e 
sys tems with TRSDOS 6.0 and l BOX OF DISKElTES 
PLUG JT IN AND GO . . , . . . $2199.00/128K. .. S2279.00 
MODEL 4 With 64K four 4{) track double d nslly iniemal dlsk drives, 
complete sys1ems wi th TRSDOS 6.0 and 1 BOX OF DISKETTCS 
PLUG IT fN AND GO .... .. $2299.00/128K. .. $2379.00 

MODEL q. with 64K four Internal drives of any conllgura1ion available 10 

achieve up lo 4 meg of dlsk storage......•. ........ . , . . , ....... CALL 

MODEL 111/4 Internal Two Drive Kit: Includes comroUer board, dual drive 

mounting b~ cket. dual power supply. all hardware cable; and connectors 

(gold plated) & TEC Drive •....• . ........ , .. , .....•.•...... .. S399 .00 

4 DRIVE KIT MINUS DRIVE .. . •...• , •• , ••.. , , ••.•••. , , •. , •• $349.00 


MODEL 100 8K.. ...~.. .. S679.00 24K........ S839.00 

DVS MODEL l DOUBLE DENSITY BOARDS.. _.•..•....•..•. $89.00 


WE CARRY TRS-80. IBM, LNW. EPSON & FRANKLIN COMPUTERS 
Vis it our re tail location at: IMMEDIATE DELIVERY 
111 Marshall Street DV'S SIX MONTH 
Litchfield. Ml 49252 ~ QISPLAYE:I.v PARTS AND LABOR WARRANTY 
(313) 426-5086 °\/tDEO
(313) 482-4424 
(517) 542-3280 Authorized Oealetlihip a t: 

lll Marahell Street-, Litchfie ld, Michigan 49252 P142(517) 542-3939 To~ call (3131426-5086; (313) 482-4424; (517) 542-3280 
(517) 542-3947 (517) 542-3939; (517) 542-3947 

OR WRITE: Circle 112 on inquiry card. Displayed V;deo, 11 1 MarshaU S1.1 U-1chfield, Ml 49252 

http:S2279.00


___ _

SPECIALS on INTEGRATED CIRCUITS 
6502 4.90 65ZO@ 4.00 6522191 5.00 4116@ 1.85 
2532@ 5.90 2716@ ~~~6@ 6.~~4164 @6.90 

Anchor 
Automation 

Signalman 

MODEMS 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

110 SlgrialmaQ Modllms aie Diie<:! Connect, and prtMde rile 
best ll'ICe-pel1ormanc:e i/lllues. Dal1r/OEM llqulrtu iuiltd 
Valksmlld1m wllb computer eable 68 
Mar1< VII AUlo DlaVAulo AnSWer 99 
Mark XII Small Model 1200/300 299 
o"fitms s111aiiiaitm··---------·--2rn 

, P.£.!f.~Yes ~~altl!~em 1300~~~------~~ 

···------------~---------­---­-------------­-------------­- - -­

PROM OllEEN lar VIC 170 
Apple Emgl1lor for Comnodtn 64 Call 
STAT SllUSll'5 Pa~k••• for C64 95 
Solid Otk 2 Lewel Sland tar &64 or VIC 29 
C64NIC Swilcll (networl< ng) 129 
BACKUP Vl.O tape copier lot C64 or VIC 20 
CAROEIOAR0/6 MGlhelboard • VIC 64 
CAROBOAR0/5 Mothe!board r C64 56 
CARD PR1NT GPrinter Int wirn Graphics 72 
CARD PRINT B l'Tinter ln11)1ace-C&INIC ~D 
CARDBOARD/3s Mo1herlloard- VIC 22 
CARDCO C64N\C Calculator l(eypacl 32 
CARORAMJl6 RAM Expansion · IJlC 44 
Canpltlt CARDCO Uwe il 1tac~ 
CI Eand VIE IEEE lnlerlaces In Sloe!\ 
MSO SuperDrlvt for C64 ar IEEE 365 
1.!AE Assernbler tor 064 50 
K11l1 hd Tove~ T1bl11-C64 or VIC 78 
CBC 4/12 A11l1g lo Dl1it114 chln/12 &11 199 
MULTIPLAN for C64 79 
DUst Cover IOI C64 or VIC 6 
Grand Masler Chess IOI C64 24 
COMAL Lan1ua1e far C64 17 

Wilfl spnt115, cqlol graphlcs. soond, Iurtle graphics. 
Super BuaCanl by 81t11rtu lnaludtd 159 
ULTRA BASIC- 64 Wllh Turtle Grapntcs J 7 
SUIJl!l DiSk UtllilY - C64 - lnclt!das baclcup 19 
MiacChess - C64 - 8 levels of play 17 
HES MODEM •lth aaltw111 55 
Comroodore 64 PrOQrammers Rctareoce Guicle 16 
WordPrn 3+/64 •llb Sp1Urlgbl 85 
VlControllcr (also C64) - BSA ContrOfler 50 
COM VOICESynthesizer lor C&4 or VIC 139 
VfC pr!KNJcts In stock - caU lot extra d~coun1s. 
!I!~ Sof!~n for ~IC Hd C64 In stock. 

APPLE-FRANKLIN ITEMS 
FRANKLJ N-C4mpl1l1 llt1 11 alack 
QUENTIN Dmu for AJPlf/Fra1kltn 219 
Sw1,,er Stopper Z6 

au1omallc swltt h betweenpaddlBS and jaystrck 
l(RAFT AJPll JOV&llCk 40 
Kfa NAppte Paddle Pair 30 
KOJla Pi• Touch T1bltt·Apple/fflllklla 90 
SPINNAKER Sollwan In &look 
Broderllu• S1ftware 111 altGk 
16K RAM Carel fDI Ap(J1e 59 
Mult\pl1~Mlc1t1111l 185 
Solld Oak 2 leVtl SIJ41d far ~pplf 29 
Serial Cara ror Apple 89 
MCP RAll/80 colM1111 c1t1 ler llt (AP/TXll 139 
ZIIO Soltca1cl anti Cl>/M IMlcrcsoflJ 235 
RANA Elite I wjlh Conbolrer 389 
P'dlal/el Printer- Inter1ace/Cab12 69 
Mlc11tek ·~d MCP l•terflCtl 11 llKk 
Graw ler + lnwface 129 
OC Hayes Micromodern U 299 
PFS: Ale Dr Pf&: Report Gf PF!: Gnpb 95 
Viele~ 80 Colt1mn Card 209 
Appl• Slue 8oek 19 

[Icommodore 

See us lar Pemnal Buslms. ind Educ1llml 
requir1menls. Edtacatlml Dlscownlt 111ll1ble. 

·-·----­
PETSCAN I $245 base nrice 
Allows you lo connect up ta JO CBMIPET Carnpiners to 
$1100 disk dri~l!S and pnnleis Completely traosparent to Ille 
user. Perlecl lor sthools or nrut1 lple word prDCessing o:m· 
figura t ion~. Base conligurallon support5 2 computeis. /\ddl· 
~~~~-~.!!!.~.~~SlOO each. 

COMPACK/STCP $115 
lntelllgenl Termln1I PKhge far PET, CBM. C64 
~1_:1~~~~~-~..'.'!~~~e I STCP So~~~!!______ 

SCREEN MAKER BO ColumnAdaplerlorC64 139 
PIO\llde big soee11 capanmty ror ruslness applica tions. 
Copy-Wriler Word Proceuor lar C64 49 
FulHcatured package wllh 800 tines of 1ex1 In ffllllllOIY. 
Includes double c!llumnpnntlng, graphic capablliiy, lull PfiO· 
ter support 

s eclal Scree~!!J•kerL~~u:·.~!!_t~!..!~~~·----__ll_~ 
VICTORY S1lkti'1 far VIC and C6~ 

Mala111orphosis 16 Qreal!lr's FlllV!i11ge 16 
labYrlnm ol Creala. 16 GaracUc Cooquest 16 
Kol190 l\ong 16 All11maa10t 16 
C/\orntiet Man 16 Grave Rutlbers 13 

~~!Y~!!~~_r_ !?. ~~~~'-~~.-~~.C!'.:_11_~1 
P-PER CllP Word Proussor - CRM/C64 75 
OR~CLE Oala Bast f11111 81ll1rtu Included 109 
SPINNAKER Software C64, Apple, IBM. ~larl 
ComJlllle!'s First Book oi PET/CBM 11 
POWER ROM Ulllihes for PET/CBM 78 
Wordl'lo 4+ - 8032, dis printer 295 
VISICALC lor PET, ATAFI~ or Appl~ 189 
Compute's Flrsl Baak uf 64 Sound & Graphics I0.40 
SM·KIT enl!a•ced PET/CBM ROM 011111111 40 
PET Sl);ICernaket II ROM Switch 36 
Compule's First Book al Games 10.40 
Ous1 Covet la. PET, CBM, 4040, or 8050 II 
CmC latert1cn (ADA 1500, ADAI 450, SAOI In stack! 
Compute's Atlenm Gulde to 64 Graphics 10.40 
Compule!"s Machine lllng1Jage IOf 9egiruiers 11 
HES Solhme 1nd Hard11111 I~ stock 
UM I produell 11 1loek 

FlexFile for PET/CBM/C64 $49 
OalBBase, Report Wrlter wlUl caJcu1atioos, Malling Lis1s. 
Easy to use. am can be rnodllled 
fliiITit--lo,-·PEfiC6°4.. fiiii".FIGmod&I - c~;glle/Rile;so 
inaludes al lFORTH 79 s11mclard extenslOll strucMed 6.502 
ass-emblot wl1h oosted deoisloo roooros, standard ·1sxM 
screeffSi agility to read/write BAS~C sequential lrles. sanipja 
prOQ!arns. i111rOdUCtOIY + rerereoce marual. 
M1l1ctnplll1r lor FOATll for lndepen!lent ooject rode 30 
Ao111n1 Point lor FORTI! 20 
i<iii··mc"iuvrl,-riET!c1 M1c&r-·····---g-9 
Vir1ually 1ull Jense.,.Wllll1 impleruen1aUon IS !111\V sullable for 
adVilllced placement cruises. 
EARL for PET/CBM Dis ·based ASSEMBLER 61i 

Sup1~11phlt:1 - BASIC ·1.niii11e-Eilenilelt-, --Ts 
Fast graphics, souod, turtlegraphtts- routines for PET/CBM 

RAM/ROM for PET/CEIM 4KS75 SK S9Cl 
CIM Mlle Oo1111ln Salhm1=i:ffiPET27 dhb-·75 
STAT for PET/CBM/C64 ind Apple 95 
Comprah1111IH SllUsllnl A111ly1i1 hullnu 
l11cludcs compjelc file handling capabltilies, su~ 111ary staliS· 
tics, C011liclence 111IONats, ltypothests tests, elq)Ollenlial mean 
lesls. rnulUplit and powe.' series tegrcsmn, analySls orvai~ 
am: histograms. anc1 n011-parametnc tests 

P11eM1le 60 Co111111111d WOiil Procemr 40 
FulHaatuted pacl\age ICM ~II C0111mooo1ecomputori; (iricl VtC 
wilh 16K)_Full saero edil~ig. and supports dlsk, laDI!. alld 
all prmters. 

DISK 
SPECIALS II
Scotr.h !3M) S" ss/dll 10/ 2.20 501 Z.00 1DD/ 1.95 
Scalet~ j3M) 5" ds(dd 16/ 3.05 5012.80 100/ 2.75 
Scctr.h 13MJ 8" SS/sd 10/1.30 ~DI 2 10 tOOl 2.0G 
Sr.etch (3M) 8" SS/00 1Of 2,85 501 VO 100/ 2.65 

We stock VERBATIM DISKS 
Wl1t1 for Dealer and DEM prim. 

Se"tlnat 5" ss/dl1 10/ 1,90 50/ 1.85 1oor 1 75 
Se" ttnal s·•ds/Od 10/ 255 50/ 250 lOOr 2.35 

We stock Dysan disks 
Wabash 5" ss1sd 1011 .so 50/ 145 100/ l .40 
Wabash s·· ss{Cld 10/ 1.!ID 501 1.35 100/ 1.75 
Wabash 5" ds/dd 10/ 2.60 6012.50 I00/ 240 

We stock MAXELL DISKS 
Wrile tor dealer ind OEM prices. 

DI> Stor aJlll Pages 1Olor S4 Hull Rlrgs 50 lor S6 
Dis L1br11JY C~ses 6"-300 5'"-225 
Head Disk. Cleaning Ki~ 12 
AMARAVDisk Storage Syslems In sloe 
lr111ovalive Conceols FLIP 'N· FILES 1n sloe _..........--......................._..._~-···
·-··~·-···----·-· 

CASSETTE TAPES-AGFA PE-611 PREMUJ.M 
C.10 10/ ,61 50/ .58 I00/.50 

C·30_·---·· 10/ .85__21!!.;~~--t O~f_?E 

~t~~~~~~ck~rd -·· (h~_ 
DATASMIELD BACKUP POWER SOURCE $265 
Balt~ry back up Un nteirupllble l'OWe1 Supply with StJrge and 
!!JIS!l filll!{ing. The answer lo yoo_r_~wer?..o~~----

MuttlPl1Jt--IBM Df~"lt 185 
Ouildtloard tor IBM i!Va !able 
KOAlA PAOTouch Tabiets-,\pple, Alill lBM CSM 
Peachlut 5000 Sallwat11 fackage 209 
PFS Soltware lor IBM 1n~ Apple In sloe~ 
SPINNAKER Solhm1 C6~/WIC, Appl.'- IBM. A!Jri 
VOTRAJ( Perso11a1 Speech System 280 
BMC 9191 Colar Moailor zzg 
BMC12A 12" Green M011ilor 79 
Dym IBrnlhe~ DX· IS Oaiay Wlleel Printer 469 
Brother HR-25 D•Ja• W'eel Printer 125 Oii 769 
lloh Ptowrite1 Parallel P11ntet 379 
Pmmk: I090 Prinfer wit~ C1rn1,on•111:1 Mode 279 
Dai!;}'Wrilef 2000 Willi 46Kbuttllf 1020 
Gemini tOX zgg 
EPSON, Okl•1t1, Sbr Mfc1111lc1 pri~l•ra In tlK-
USI CampiMOO 4 RF Modulator 29 
We Stock AMDEk Monllors 
Amdflk OXY· I00 Plaller 590 
AP Pmdllt:ts '5% OFF 
COMPUTERCOVERUPS IN STOC~ 
BROOM! 6 01U11 Syrgt Su,,r1111or/1folse Fllltr 54 
Swg11 5vDPrOSSIV'6 OOlkil 29 
Elec:lruJlDme 1302·213" HI-res llGB Moni1or 335 
Panascnic 12" Monill.ll (20 MHLI wilh audio 135 
Synerftk SYM·I M lcrncomp~ter 189 

~~~-~~-~.and_~-~-~~~_E-~ICES DIS.~OUNTED 
OSI Vi•eo M11lla,,_Grm or AMBER 20 MHz ftf-111. 

_____ _De1l111n• OEM laqulrlu lllYild 

~*''N I data ~ systems 
ZVM·122A 109 ZVM•123G 95 
ZVM-131 300 ZVM-m 490 
Z29 Term nal (OEC aod ADM compaliblel 680 
ZT· 10 Imel Terminal wflh Serial l'Or1 340 
Z100 16·boV8-brt Sys1em CALL 
Wesrodl entire Zl!llllh rioo 

ATARI - WE STOCK ENTIRE LINE 

SPINNAKER and Broderbund Sottware in Stoel<. 


215-822-7727 WRITE FOR CATALOG. Acid ST 50 per order lor Urnted Parcel 

252 Bethlehem Pike Wepayb;:i1anceotu PSsurlacesh1ppm9 chargesona11prepa1doHle1sAB COmpU18rS
Colmar PA (add ex !ra for mail APO/FPO air) Prices include cash discount1891 5• Regular pri ces sflghtty higher Prices sub1ect lo change 

500 BYTE Ftbru•ry 1964 Clrcle 7 on lriqulry t'JJrd . 
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DISK DRIVE 
Slim disk drive Im 
Apple II com­
purer. New 
in a box, 
A sturdy 
cabinet and 3' cable are lncluded 
Runs on Apple controller or our 
option.it conlroller 
OflOER 0 

s229,95 

sing le $1de, 
double densi ty 
BRANO NEW 
Never used, no cabinet. 

ORDER NO 
83-MPl-851 '149.00 

SA POWER SUPPLY 
With BUILT-IN 
COOLING FAN 

1 

63-18-XY-23 '44.95 

APPLE " COMPATIBLE 
JOYSTICK With doubl 
trigger reature. (Four lotal) 
llgti1 we,ghl. linear pots. 

JOYSTICK 

s16.50 

RF MODULATORS 

~ ... 
Pleaa11 Note: ORA Eleclrcnlcs products are Intended to be sold to persons wll.h a working knowledge ot electronics and com puling . ir you do not nave such 

l<nowledge, please vlsil your local dealer for products and tnlormatJon. 

83-APL-DD-1 

COHTROLLEll 

CARD 

for two disle dnves 

OflllER l;Q 

1\3..1\Pl-CTL- \ ' 49.95 

IBM COMPATIBLE 
JOYSTICK • . 
Heavy duly ~:I-' 
all metal. ,.. 

Featuring 

ultra li near ~ 

pols, sell ~ 

centering, dual fine center 

ad1us rnents. The finest induslril!V 

commercral joystick available. 

ORDER NO 

SELF CENTERING 
APPLE COMPATIBLE 
JOYSTICK 
Wi th double trigger 
leature. (Four tolal) 
Hghl wetghl . 
Hnearpots 

O~OERNO 
83-APL-XY-18 

REPLACEMENT 
KEYBOARD FOR 
APPLE 11 · 

. ,, .,, .,,. ,, ' ·" . - - - ·' 

., .. "" --- ,.. .,• .,. - .. 
,.,,,.,,.~,. ..- .. J .•• 111,.,,,, ,,.' .. ·.> ,• 
~ 

Heavy duty - error free switches. 
Switchable N key ro"oller, last 
~ey repeat . Upper/lower case 
capablOly. Alpha lock . crab'e 
included 
OAOER NO. 
83·APL · KB -7 '79.95 

APPLE COMPATIBLE 

~~ 

Use yoLJr TV as a monuor. Con­
verts video signals in to RF. Hooks 
up to App le witti no modl1lcalions. 
FCC lisled. Two versions; With 
sound and Without sound. 
OADERNO. WoU~DUI
63-VM-42 Sound 

116.00 
ORDER NO. With
83-CRM-320 Sound '21.95 

Full 2A more than the original 
power supply Heavy duly 110/ 
220V ope(alion. Mounts directly 
mlo Apple ti case. AC co rd 
Included. 

ORDER NO 
83-APL-PS-51 

DATA SPECTM SUPER CABLES 
Fully shlelded - shock proof-low loss. 
25 Conductor AS232 cable assembly 
w1lh 100% alluminex shie ld. Spectal 
undertiood molding 
and stiieldlng . 
The best 
C<lblEIS 
currenuy 
made! 

OllDEA lf6. 
83- MAS232MM-3 
83·MRS232MM -5 
83-MRS232MM -10 
83- MAS232MM-25 
83-MRS232MF-3 
83- MRS232MF-5 
83· MRS232MF-10 
83-MRS232MF-25 

RFC~ 

RCA 10 RCA Connecls 
computer to monitor, etc. 

OAIJER ljQ 1-11 12·"9 
ORllER NO. PRIC£83-0B25M ~111<1 lYJll! S2.25 $2.00 

Male 83-BRR-3 3' Sl .95 83-0825F Sol!ICI lvoe 2..90 2SJ 
Fomate 83-BRR-6 6' 2.50 

83· 0H25H lloDd 11111n 1.30 1.20 83-BRR-12 12' 4.50haidw•ro 

iiiiiii~, 

lEHGTII PLUG/JACK 
3' Male/Male 
s· Male/Male 

10' Male/Male 
25' Male/ Male 
3' Male/Female 
5' Male/ Female 

10' Male/ Female 
25' Male/ Female 

Newly patented Apple II com· 
patlble SA power supply. Flis 
completely Into Apple II case. 
El iminates the need for ex1ernal 
cooling fan. 

OAOl:RNO 
63-APL-PS-53 '89.95 

PRICE 
$24.95 
27.95 
29.95 
37.95 
25.95 
28.95 
30.95 
38.95 

BYTE: febru•ry lwt 501 
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HALF·HEIGHT SHUGART DRIVE 

SVSTEM FOR IBM-PC 

Choose<! or 4 J20K b\l'le hall height$ 

or 2 helf·he lghl!. plus" hard d isk. 

• 	 ~owered by energy elhcie111 direcl d1111e 

OCmc\01 
• Mounnng kits a\13Hable lot most ?<>Piiiar 

s~stem1i 
• Cloar and "lmptu 1n~1ruc11ons 
• 	 Full onll year watranl~ 

18M•PC 10 lht•byto H•ll·He lgllt Hard DiO 
Up gr~de ~our PC lo al\ Tl Call 
609·799·~44010Megab11eHal1 ·H •Qhl HaraOtsk 
al!>a availab~ jor yo~r COMPAQ 
SA·7 12 H11Lt·Hgt. 10Meg H~rCIOl!tl< (;aUI 
SHUGART 
HALF-HEIGHT 
DRIVES 
Shugan SM65 DS/00 
Hall·Heoght 96TPI 
N.,.,.. Allow• reading 
and Wll 11 ng in sin11le 
o• Clo\Jble deru'11 V5.~5 
d1sllc lte:i. Pl~ ~OITTIJBl~ tlle Wllh TANC 
SIEM NS FD0·'221·S ano s1m11ar dttvl!S. 
1 VEAR WARR/\NlV s::rnoent:n 2 S295 each 
FormaHB<I sing! q1ens1ty 700 byl eli 

SHUGAATSA,BBO OS/ DO 
Holl·Hel9ht B" 
A double sided hall • 
ha~Qhl 8'' hlQli speed 
d~kdrl\i OC 
only ooer1111on 
Same as used Ull Zenllh Z·l 
I YEAR WARRANTV S495 e ach 2 /OI S475 each 
F"ormal ted 1.25 mogab\lla 
T1<1r.k1n lr.u::J< 3()1$ 

SttUGART SA455 OS/ DO 
H11ll·He.fghl 4BTPI 
Adooble neao!l'dm1nmopp~ dis~ drov!lwlth up 10:'.12oK 
orH1r.e slorage c-apac 1y Plug compal1b1e with llY 
.!ilanc1"1ds·•,- drwe EleclnQalty lhesame ~TM-100-2 

, and FDCl-<ll l · S 
' 	1 VEAR WARRANTY 5245 eacl'I 

formalted __ 320K bY'"S. ex\endO(J 360K t;ytes 
irac~ llJ 1rar~ Am~ 

HEATH ZE,.,ITH HBS, 89 or.901'WOET SYSTEMS 
Dual ~oterna1 hall·lle l9hl disk drive.. 
Now you c.in replace your builHn dtlYe w11t1 two 
doublecs10ed, doubl& ot sing D d11nsUy, 1n1a1na1 hall· 
he1ghldnves1n1;1ther~Bor.96tp1torma1 wltnallM,d· 
ware, cables, POWe• i;;onne<oto1 adaplOr~. 'and docu· 
me11tal•on 1ncl1.1ded. Out double-!llded 46lpl wcrks 
1>erlec11vas n s11191e sided right ou1 or the bcJI. Vou can 
""en \Hie !his system wllh your H·17 cor11roller And we 
ha•e lhe tioltware d•lve•!. t t aodlt•onol co~u so >'OLI 
can n..n ou1<i B or 961P• double·sided, $1'l!lre d n.sl/y 
onve•on 111 
1'NOET455 TWOET465 
2 SHUGART SA-~55 2 SHUGART $A•4 5 
hal~ hergh ootr•he1gh1 
4Btpt aoubl sided 961prdoubla-srded 
S595 S695 
Both modelsare shipped complelewllh all Ma rdwam, 
&111etded metal moun 1ny J)tal es. da!a c;ibl wilhOh3$· 
~t!i eonneclors, nnd complete docum1mtat1on. 
WHAT T O DO WIT'H YOUR INTERNAL DRIVE;For 
onl}IS60 eM 11a ptusshipping. w1fll send you single 5 ' • 
C3$f! 11h pOwer supply and data cable r,;rad\I 10 re­
oei" y01Jt SIEMENS >n.lernar dnv 1/\ 1 e1;1ur~ 1 580 
.-aloe The e tcr naI c1Jass1s d1s~ 110 connector comes 
W•I h Y''"' TWO T ~~14"tn 

W.S.T . DISK DRIVES !lormerly Slemen~) 
W,S,T . F00-100-584 Same model liSed 1n HeBlh 
compuie~. Added "Fllppy'" ope1a11on I ~ l ute_ 
Wo<ks With almosl any SA·400 con1pa1jblo ~.Ys \ ern, 
RS Model 1, NOrtll Siar. 5' 100 and more S235 each 
C.'.l·Sl95 each (w•th Shugan type Sezotl 
w.s.T. F0[).211 ·5 
Dual headed 5 '.', " Rl!Cordsdala lnslngro °'double 
dens•I y. LtSlllg hard or solt secIot1echnlqous An e~acl 
r 100·2 realaccmeril U5e in Nonh!lta t 11nd IBM. or 

.any sys ern u~rng dual ile~d ~6 IP~ drives Same s 
COMPAO S265 each 
II/UMBER OF HEADS 2 
FORMAifEO DAT.A CAPACITY -320K byles 

e~tm1d d ~SOK byte-s 
W.S.. T. F00-2:21 ·5 
A double hend1Jd. 51 ,·. 96 tplj80 track) d•sk drivo. 
Capable 01hurd or ,;otl ector sin.gle or oouol aon• 
S•IY. rt'~ an e ac1ll!P cement otlhe TANDON 
100- ~ S3:J5 each 

2 '"' S~95ea~h 


Inc/ease your o"· lllle iotora9e capoclly by :1,5 11_1ega· 
bytes Mlh Out otw 8 " double S•ded haH hsrght (.f15k 
drtv~. Styling ma lcl>es IBM·PC Ul1l1zes Shugart hall· 
heigh t B" double sided disk drives Allows reading: 
CP· M dala riles With option~! pa1ch 
FD· Pea svs tem :i 1210 
May11a rdCan110He1 S24 5 
tAllowsvse ol two lnternal5't> a11d 111 - lwo ou tooard 
8 ' sysll•m Add S70 lor pamlle~ 
Jformal S50 
JForrnal ·i . !SO 
We tJa\le t>all·heigh mol.ln!lng ~lls lo• IBM and 
CO/\APAO computer5 

APPLE HALF-HEIGHT DISK OfllVES Cllll lor pl!C.e 

MODEL CONl'tGUMTIOl'I 

DH5Ml 2. nlliJ\da,OS'• 

S\1&11& I 1 :!l.!iUHJard 5 ' ' 

I 	 ro1 2 ~d l· ~a>l!M Of 
dllt/.,, 57500 

fo- ,., hrh 

0115.A& T 2 .Miilfld.:l rd M • llartlCi'll 11'~ ' l •a W t 1" H - S8b00 

05HHl ll\A1 2 Ml~hlltgn l b l~nlqilo l eo S12SQOno••iont I 17 L • 12" W :..Jh ' H 
oa.s cna.ss:is co.nt'I 

boa1d computat 
space tar ~lngU! 

~SMA!l.T 1 ~tnnoaHl 5"• or hom:onlll'I ,i .. •l""W114•' H bl1n pln1e .S96.00 
2 halM•elgnt ~r"'o• e:id chaDlrt cal\n 

5SHHDAAT , ~1.,,da•dor ~0<lto111al 12·•L• 8 W~41 H blank pl~1e Sl6S00 
lt h1u.l1e10hl 
fl•rd dltl!I 

8" ENCL08UllQI 
1111 I OO'lb Qlltdetlgtl. \h e•e " " enqosu111• iaa1~•fl"1""11pa~tll po...,, sW<(al• de••gned w•Th , .. CICl!'ronce over l~eon"e 10 
ottomod•I~ • big board CDrT]puterof. ~•rd <ll•rtelmtrolle<, .+,JI 16 QQIJQ$ melal CQnalJ uc111>n wR ~ 0 a25 eu10Vl5 0~ the
•o"' panel CP.206 •upp/y lllOUlllJnv ~91••• w1l1cha<e J1\t111dord 191 lhe 8" dri•e lnd'1$1IY. 

OHMIT 1'DlilOlllil D~I . Ct\a!ltiS ~fl I 5295 co 
(&UCtHll 

SliVGMll8CIO-R 

~ ,u~"cr.1c1e · 21 "L• 17 "W· 61'>" H 

set1 101SIEMElllS 

FOO· 100 seflesl 


S>IBA&1 
 ' t.t11 nd~rd8 a: hontof\•af lll"l 12\11"\\I •fl . 14 Dln.n h nta.'t!'~ 518500 
2 MM~ httllJ'11 dr1._.us ~• I c:l'lass1.s conn 
t .:s.pac1:1 ~or 5tngle 
bDiHdc.amo-UlE!t I

Otft0i8A&t IGtSHUGA<H fllt>r•tOl14ni J ,105 L' 11 W,.i H Olilfl~ l•IU ~;l<'OOO 
IANDON54Jl: 
or 1um•li1tB 

""1 1 - t1n~•1• db11o;'s 
FOPC~ tor SrlUGAIH not11ttri 1ni1 

8 10•8.oO "1DIClleS 
IBM·PC:: ar 

ZUh,0\sysli9rn;S I 

MUL.TIDISPLAV 
for IBM·PC, con1ams bo1h mono Mel c~or display 
pl1.1spi1n1e1r>0rt.all onoo HI $575 
l'GS MONITOR 
Thnbe.sl RGB monitor go1nq '54 75 

SANDSTAR MODULES FROM M.a.VN/IRD 
Sandstar S. erl1>1 Port Modu le n 

TotaUycomP'f\1llll)w1t 11 k­
sollwar wlltlen !or _ ~ - '\ ~ 
IBM Asy nc t>ronou• 
Adaiilot Corrn!!l'.I! lo MODEM. serial prin t 1 o. any 
s tan datd RS232·C 1n1arl cede"'® Po11 may W> w~ 
fl(Jlltod os Ser.al P~.-. ~ 1 01 "2 ton l.&5e 18M dta\jn<)li• 
llC'< MS 1301 SIOS.00 
SandSlat Clock Calendar M odule 
FealurescJockand calendar wilhbane<Ybackull wh"-1'1 
run~wl1qnPCf)OWeris 1 u1n doljo1plul)'5diSQoon I d 
Correcl !Im • and dato loodcd cech lime sy&lr.m 1s 
cowered \Iµ, St.>ltwam int:luded MCL t J03 SB5 00 
SandSla.r Parallel Port Module 
A Ccnlron!Cli compatol:ile t/O P0'1 Use a5 geneml pur­
pose 110 perJ or conne~I ro orrnlet Utt11zes i;ame type 
ccnnoclor ~ndolrls as IBM Parallel Primer Adil111cr,ana 
rs t OO"o co11w atrbl W11h11s sooware. Confl9urn aG Por1#, Ot "2 Can IJ5e IBM (jta~nOSllCS. MPA1302 S75,00 
SandSiar M"mory Modul" 
U$e w1l hSandSla1Memory Card E p.onusr"etnOl"I' by 
3201'\ bytes lu1 6401'\ l:lyt~s tc1al sy~ t et" 1n mory Uses 
onlyo11e IB exP!ln~loncmd Noconll< uralion•ll uuel'.l 
l>elore plug rr1 
Module may bf! l)urc"a~d w1lh any64K mcremenl a~d 
l!~~•IY ~pando'!d lo3 20K. Elechorncd1sc nc;lprn11 
~:iJ1[)~(f~wme are al~o avadabre oi­ s

115 00 
MM00064 f)llK $205 00 
MM001 25 128K :SJOOOO 
MM0Dl92 
MM0025 

19:/K 
:156K 

.539000 
S465 00 

MMODJ:>o _ J20K ssao.oo 
SandStar Gaml! Adap1Q1 Module 
AllJch uo to II p;;dctlesamt 2 1oy~t~ct<s lo your IBM PC 
(;{in be u~edlor general puroose11111u wUh4 d1y1taland 
4 ana1og mpuls 1aoo., compa111>ie w•lh IBM PC oolt 
wil•e Usessamewpa 151ltn "D" s.ullm1rna1ur llOcon· 
r•e('.lor..s 111e IBM Game Control Adaplar 

M yna rd Elec11on lcs Mulll-Functlon 
Memory E•p•n slon Board 

Adds lorm 64K byle~ 10 2~BK tiy l i!5 10 you1 IBM·PC 

EJcparulablo With e11he1 1 o• 2 QPltonal EJsync1,ronou$ 

SBlllll rRS232·CJ POrl.!; Eog•~eetec:1 lor Iola! ()<llP~ I · 

•l.JlUily Wllh IBM 110 SPCCS Paoty yw1era1Jon a11d tJe­
tec t1on _111c lu<1ed Rea.Cly to pluy rnto 64 bYI syiuems 
Oot10nally av;11luhle wdh I or RS2:n ·C pom• wolh 
<!Ot11A cu11ent loop 1000.. compa t•bh• with IBM ha1cl­
w r and soltw~1e, MO rna~ b.i 1•s.11d 10 cormccl your 
computer 10 ~ motlern s ""1PrlOIB{O• 0U,crttev11:t1~ w11n 
CQ<n Puter in l rlace Board ports may1>eem_1tJk;Clor dls­
ebled and ass1gnuc:1 as COM 1 ;ind,lor COM2 
MMF 1000 OK 
M F IOM &4K 
MMF1 12B ,28K 
MMF 1 192 192K 
MMF1256 256K 
MMF1SER 
!With one sm1. I oort addcdJ 

MMF2SER 
(wllh two sonal ll0f!£ lldde!ll 

INO Pill ill!CI ava1labl 

ENCLOSURES 

STAOKING OIMENSIONS 

,1' L .12··w,, 11nc111to•~1. I 
I 

Vltr11cal 5550011 1, L ' J'"' W• 'H " fli(i(J45 1 
• Cil!i.· 

$2 10 00 
$J0500 
$4 10.00 
:!.51000 
l\61 500 
Sroooo 

'S 160,00 

~" coeu.~ e<1M 

"'•"~ olttl~• S'JWOO 

Maynard 01s Co11 1toller?. 
Doi;crlptlon 

MODFOC;Co"trolier w/ moct por!~I 
FOCB IB' Conl rolle!) 
FOC 5' • (5•, • Contro11e11 
FOCPARALLEL tContt and para oor1s1 
FDCSERIAltConll ~ndM111aloorts
Foes PARA 18" Cont r. ar>d par.i portsJ 
llOMjhar d tS O'~du lC) 

CONTROL.LERS .Magnol la Mfcro-sysltHTIS 
far the H·89 & z..go Double OM•lf\I Dist 
ccntr0Ue1 locludl ng CP) M 2.2 
Compl!!IG h rdwa re & 50l1wa•e supooo to' 

Fau•S' • and faurB ' single or double sided drr•e'> 
-48 TPI t40 lrac(\/ omes 
· 9G f Pl tBO lla<:ki d11ves 
·3·5'• ' d•we,; •uppo<i el:l by H ·~m Zt1n 11 ~ ...on1 roll1•1 

1+ 17 
Th•• pac ay mcll/des 

·double del15llY controller card 

CP/M2 :>one•lhe15'• ore 1n~o1a 

new 1/0 tl!l'COde• il~d mo~1101 PRO~ s 


Sh1pprng wmghl 7 lbs. 
OAT.II 
CONNECTORS 
!tO CM~ ~(!\I t Q•<l 60!>·5015 50 i;>m in!1oe entl r.oon 111• 
.1·1 ri n~Cgu carfJ 609 ~41s 009 ·500 l M 
!JO P n 1nl•n 1•tt)AS~I J4 pm 1nt1neend c:onnec,101 

609•501 6093401M 
3"' p in 1nltn.n c:hns5t5i 

OO:M16 

POWER 
CON NECTORS 

•11 ~'"II il•oc~ul !0< AC ""'- ~I II sm\11~ Olde<t 

5'. Ol 6 NllM1el!lhj IM!S Cl120 


S85 01 S!lll s.. oc Ofoll• IQI 
SA8I0186-00C!lowur 5"0C~<io sl 

Cl 115 PCFH t1C 
SA8~0/85. F'[)0-~00 a-AC r1u..-~l.1M~lr>U ll 
6 doutJ usidt!cl C, 11-IDC .:onn "1Dt ..><:11~1 

B AC conn...:1ai """'" 111 ~ OC MM<t «I 
"""Ill s.oCIU<l Ct ; IJ-

...cso 
PR ICEAVAii.ABLE 

s,2sooeoie '" I c;n~so ~ 
cooflec•o•I 
tl~1m-..pl;J l f!'S 

RET 

S:/65 
S2d5 
St95 
$275 
S?!l5 
$315 
Sl\!15 

Clrcie 145 on inquiry caro. 
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IDS 


• Prop0rnonal Spacing Star Micronlcs 
• 8 Character StylesMannesmann Tally 
• 200 CPS 01 Dlremonat32 CPS OTC 380 Z Gemini IOX + 15X• Stand<ird - 7 ~ '1 160 CPS • Color Optional 4BK Burr f 120 CPS • . •••.•• . ••• , • . • . SQIU• NLO- 40~ 18 40 CPS • Sheec Feed • Gr hiesSerr I and Parallel • 2K Butter and Tractor Stanaard D~rra 1ox• 3.4K Bu tter 1Year warranty 160 CPS . . . . . . . . . . .. .. .. . S Call 160 L BO cor Call • .. .• Best Seller Prism BO s Ca n 380 Z , .• , , ., , , .. • s Unbc.atable STX so . . . .... . . .... . . , .• scau 

38K STA.RWRITER , • S Unbeatable 
180 L 132 col. Call •. .• • Beu Seirer Prism 132 and Micro Pr sm s Call 
Splrlt Call ..•.•..••.. B~ Seller l'\IJW C~tte Sheet Fee<! s C.aU 

Red Hot 
Speclall 

NovatJon 
J-CAT 

High O uaUty Software 
for Personal Computers ' O UI? PC FLYS

IBM Compatible 18 CPS IBM Ribbons • ~a l'roceliC< ~ NEll/1 ~ 
• Mi 11 LIU • Grill)llia l'ael«l!l"

'

Simply a t>ener PC All models Dt.ablo CCNTipatibJe 2K ButfC!< 
 • 300 BPS Mod!'m 

• sptoNJng Ch«~er • FlflilflCOill Plamer • Ong1nare/Au to Answerava•l<1bl!' ;lor tmmechate det1very Best Value Yet .. . .. .. • • .. s C!ll 
• Te~m • Data M~ 

0 11 ......... • . , , , ·-- lowest S 
 Sl~dlng ............... 189.50

Call ror Prices/ 

DAISYWRITER U.S ROBOTICS 

FRANKLIN OKIOATA 
 SANYO PC Everything in 

ALTOS HAYES VEN TEL COM REX C ITOH OTRONA computer related products:,' ZENITH NOVATION AMDEK JUKI DEC BLUE CHIP 

Jukl 6100 It's a Piece of Cake I 

' 
TElEVIDEO ANA DEX BMC STAR AMPEX PRINTACOLOR 

SANYO AXIOM TAXAN NORTHSTAR TOSHIBA OUME • Computers • Accessories 
USI DATASOUTH DIAB LO ADDS VEW KEYTRONICS • M odem.s • Paper 

TRAN~TAR MICROTEK NEC KIMTRON RIXON ANCHOR 
• Printers • Ribbons 

' 
PIED PIPER SWEET-P EPSON INTERCOLOR HAZELTINE BROTHER 

RANA EAGLE PRINTEK COLUMB IA SEIKOSHA VISUAL • Software • Diskettes 
STB RI TEMAN MOLECULAR CORONA nx DAISY • M onitors • Office Furniture 

' 
OUADRAM UDS IXIYSE 

PRINCETON GRAPHICS SILVER· REED TEXAS INSTRUMENTS 

For Price Quotes and Ordering, Call: ' 1-800-821-4128 
For Technical Informat ion and ' 

Order Status, Call : ' 602-952-1057 or 602-954-6127' 

• Terminals • In-Store Training 

********* 

FREEDOM 

COMPUTER MART 

INC. 

3370 North H<ryden Road • Suite 123·314 
Scottsdale, Arizona 85251 

fl "'JC" '"1«1 rtlb:l ~ ti\lff d<\«¥11 .,., ,.e >dt!jt'(l IO UIMgt ---" no11re CO D.s ,.t '"-" w1m •"""""'""COO Cfli!'l]<'- l\lbW J· 7 d;'J" fOt ~ cno<lco 1<> a....- l'rO<IUCI tl.l<Jllj«l ro , "'"'"'llllf'Y f<juiprn<'fll ""' lilCID!y .ealod bo"'5 wJm ...,,.,roctur<f> warran<"y 111«< Wiii ~a rc-•tlXlllnq <t-..'lfg<: l<it •cWrnt'<I ""'''™"'°"" QI! 1¥St lot .wi RMI\ num~• !Oftwll< root w.,<ar>cct'O Jar 

~///H//m···-·-,~-~m.. c~..,,M .~,·~-



BROAD llNE OF 
AID PRODUCTS 
FOR APPLE II® 

TIMERICLOCK • 4-VEAR CALENDAR. 
TIMES INTERVALS TO THE 
MILLISECOND, INTERRUPTS , , Sl75 

12·BIT AID • 40,000 SAM PLES/SEC, 
0.1%ACCURACY, 8 INPUTS. , $375 

8·BIT AID · 60,000 SAMPLES/SEC. 
0.4% ACCURACY, 8 INPUTS.•. S165 

FULLY DIFFERENTIAL AID • 
1 r-,l lLLIVO LT RESOLUTION 
12 SAMPLES/SEC. 4 INPUTS . S19S 

THERMOCOUPLE THERMOMETER ­
20R 6CHANNELS S13Sor$155 

ALSO: INPUT MULTIPLEXERS, 

OUTPUT CONTROL~EAS , 

AND CUSTOM SYSTEMS 


LAWSON LABS, INC. 
5700 RAIBE ROAD 

COLUMBIA FALLS, ONTANA 59912 


406-:187 5:155 


Cl(nle 209 on l "qulry nard. 

We're bringing rn the New Year With 
spectals on Qualltv 3M Information 
processing products. lncludtng: 

•DISKETTES •MAG. TAPE 
•DATA CARTRIDGES 

PLUSI specials on manv other pro­
ducts In our full·ronge discount 
catalog of computer supplies. can, 
write. or ut:luze reaaer service to 
obtain vour FR.EE catalog of 1984 3M 
Specials. 

LYBEN COMPUTER SYSTEMS 
1250-e Ran1dn or... Troy, Ml 48083 


PMne: C313l 58!H440 

Simply 11 ln service & RellabOlty 


3M Authorized Distributor 
Information Processing Products 

Circle 2.23 on Inquiry caret 

IBM PC= 
l. DEC VTIOO? 
2. DEC VT125? 
3. DASHER D400? 

' . I I 

• Ml emvlaHon 
• POWer1u1 Ole lran5Jer 
• hiU prinfer support 
• mul llpie setups 
• "Srnan• solrkeys 
• 132 column support aya1111.1'1e 
• onlir>e help seroel1$ 
• 3Ckfay return pcllcy 

===-=_= Persoft 2740 Ski LMie _ : I Madjson, WI 53713 
_ _ nc:. (sce1 21J.Sooo 

SQJtw•o tor Pto, l!!u:l'O i1t .1fJ: , . 1 bi PtolHf.lon.at•. 

SM.Anttllll 4 • ~l:l,.._,_.. IN:: • CH;-C 4. Vl .... t'~U.GI 

flut.~:;::c;:i:;=:e~ 11:-'~sn~~~ · 

wabasti 
When it come­s to 

Flexible Disks, nobody 
does It better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: ( 00) 235-4137 

Circle 284 on Inquiry card. 

5V4" DISK DRIVES 
* QUME 142A 

Ho:JI Heigh~ Double 
Sided, 40 TAl<JSl<le •• , , • . • , , . , 1229 

frH Sh,pplng 

*TANDON: TM 100-2 
Double Sided, 
40 TRK/Sld• ........ .... •235 

Fr.. Shipping 

*CDC: 9409 
Double Sided, 
40 TRK/Skle . . • . . " ... •235 

Free Shipping 

13010 Ras11rch Blvd., Suite 101 

A111tln, T101 78750 


Clrcle 65 on Inquiry card. 

:Lo MODEMS BA'Ti°8 
SlGNAtMAN .. Free hour on 'SOURCE' 
30011200 AUTO DIAUA S $319 

'Hayes Compatible' 
300 BAUD AUTO DIAUANS $ll9 
300 BAUD direct connect S 69 
US ROBOTICS . , .30011.200 ..• MODEMS 

' Hayes Compatible' 
' Password' with cables, spkr $339 
'Sl OO' card $339 
'.Auto 2U' dlxe . . ..... , ... , . . ... $419 
OOT LETTE R 
MATRIX PRINTERS QUA LITY 
GEMINI JOx 120 cps graphics SCALL 
PROWRITER 120 cps hi density $359 
JlJKI dal~ys wheel 18 cps S529 

1BM HARD DISKS Cl'M 

10 Mby te ..... $1295 40 Mbyte . .. .52495 
23 Mbyt . , , ..~995 65 Mbytc . , .$CALL 

IMAGE COMPUTERS 
P,0 , BO)! 1164, umliff, CA 92007 

CAU.IDORD~: 

(619) 942'737.l """"' • VISA/MC
(619) 436-1669 .-. ADO 3% 
(619) 27().3600 •r:t.aln lnquktl" '"''"d 

Circle 333 on Inquiry card. 

Apple II/lie® 
Industrial Contro1 

Plug-In Boards 
(SOFTWARE INCLUDED) 

Opto-lsolated A32 1/0 Board 
• h1d1v1dually C:onugu1able $295• Cornpa1ibl~ w1tll SSR Modules 
• Oplo-lsola1 ed l nt ~nupl ln pors · 

2 Axis Stepper Motor Interlace 
• Poa1Uonln9 CMttol $1 95
• Pu,se Co~otlng/Timing · ·. 
• l't eq~ency Mea$Uremenls 

ROGERS LABS (714)751-0442 
27 10S. CroddyWay, San ta Ana, CA92704 

Circle 316 on Inquiry card. 

OKI DATA $317 
MICAOL1NE a.I 

tPSON 

MXIOO $784 
MIN. O~OER & 

LABELS • CONTINUOUS FORMS 

PeachTex t 5000 REG J95.. 2750C1 
complete li"e of 

EOUWARE SOFTWARE 
plus olher major brands 

•Term• Visa. M C or C.O D 
• Dca let Inquiries 1n l'itcd 

COMP ·M DIA 
SO ITWARE, I NC.1111 159 Mol n I. l.N.V. 10307

AUTHORIZED 

lllSTRIBUTQA 
 CAU TOli F"REE 1-B.00-24B· 24 1B 
----,., In N:v' S1 ~1e 212 ·967-1700 

c1rch1 292 orr Inquiry card. Circle 178 on Inquiry caret Cfrcle 390 on Inquiry oard. 



IYEGtl· 
Ideal for 
• COMPUTERISTS 
• OEM MANUFACTURERS 
• DEVELOPMENT LABS 
• UNIVERSITIES 
• INDUSTRIAL 

APPLICATIONS 

THE ULTIM OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 

' DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 

Standard Key­
board Interface 
(Full PC compatible) 

Eight Compatible 
1/ 0 I nte.rface 
Connectors 
(Full PC compalible) 
(compatible with all 
fBM-PC' pfug-fn cards) 

Special J1 
Interface 
(Allows horizontal mount· 
ing of compa.tible expan­
sion cards ror easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat­
ible connector) 

Extended ROM 
Capability 
(Runs al~ compatible PC 
ROMS) (Jumper program­
mable lo accommodate all 
popurar BK, 16K. 32-K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available tor EP ROM 
burning!) (External 
VPP voltage required) 

Board Size 
10.5 inch)( 13.5 Inch 

FULL IBM ­ PC* 
COMPATIBILITY! 

Hardware Reset 
(Overcomes reset flaw 
In PC) 

Power Connector 
(Full IBM" pinout 
compatible) 

8087 Numeric 
Processor 
(Same as PC) 

Peripheral 
Support Circuits 
(Same as PC) 

Configuration
Switches 
(Same as PC) 

Speaker/ Audio 
Port 
(Same as PC) 

Wire Wrap Area 
To faclmate special custom 
applications ! 

IORDER NOW!!! I 
~-~"' Evaluation Board Kit! 

$ 9 9 9 5 (Blank board wiU1 full assembly 
Full Maga-Byte Ram Capacity! --y Instructions and para; list.)
On board! 
(With parity) Evaluation Includes titghest qualfty PC board 
D 256K Bytes using 64K chips Board Kit with"9old plating, silkscreen, 
o 1 Mega Bytes using 256K chips solder mask 

'--~~-'-~~~~~--I 

OMEGA-BOARDTM with full assembly Instructions .. . ..$99.95 ORDER NOW!!! 
0 USERS MANUAL with theory of operation, 

schematics, block diagram, application notes ... . ... . $19.95 SATISFACTION GUARANTEED! 
D MEGA-BIOS™fully compatible MS-DOS/PC-DOS BIOS $29.95 1O-day money back guarantee if not complelely satisfied 

~w~DISPLAY 4100 SPRING VALLEY ROAD TERMS: Shipment made 2 to 5 weeks from 
receipt or order. VISA. MC. money order, 
company check accepled. COD'S require 
$25 deposit Balance UPS COD. P lease 
add 52.00 shipping and handling per order. 

. TELECOMMUNICATIONS 
SUITE 400 
DALLAS, TX 75234 

CORPORATION (214) 991-1644 

·iaM and IBM PC are trademarks ol lntemallonal Business Machines ®1983 Display Telecommunications Corporation 

Circle 111 on Inquiry card. BYTE n.bru.uy 191!4 505 

http:n.bru.uy


Analog and Power 
Control 1/0 .... . 
in a Single Board 
Computer 

2­ 8 

Clrcle 388 on Inquiry card. 

STOP GAMBLING ­
Use V.Q!!f personal computer for experl 
handicapping likB the experts do · · ­

• Predicts game scores 
SEND FOR • Sllu11Jon analysls- program 

• Trend ana1vs1s programFREE oATA • Unlqua handlaappln11 guides 
• Slmpla apenllng manualON usFL • Use wllll Radio Shack. Apple 

5'(STEM Commodore 64 and oth1rs 
• Order today-Win lomarrow 

STARTWINNING WITH 
S•nd SZ25. lor US Ft Sf•!1111 In~! ~d'5 Ir" 
monrv mpt. prog1H11wo11h $511. I En,1011 
ehuk , mone~ ardir or ~111/MC md No. 

C OMPUTER 
H ANDICAPPJNG .____,,, 
S YSTEMS 
P.O. Boll 33034 
Cleveland Ohio 
44133-0034 

Circle 113 on Inqui ry card. 

ASpooler that 
will Spoil You 
Addmaster Paper Tape Handler 

· with Big New 7W' Reels 

Optional serial Interfaces lot RS232C or iTV 
or parallel Interlace/TTL. x-on/X-011 
capabHlty, b [-d l recllonal rea d in g and sla w. 
rencfs 150 CPS, ft!Wfnds 300 CPS_ Slops on 
character, ccnterns power supply and 
A<ldmaster Model 801 paper tepe reader. 
Sensibly priced. Addmuter Corporation, 
416 Junlpero Serra Drive , San Gabriel. CA 
91776. (213) 285·1 121. 

Circle 11 on Inquiry card. 

USED PERSONAL 
COMPUTER 
BROKERAGE 
• A 	ni)tlon~'tlid~ tl.i~b:isl" !Jt'rY • C'~ match1~ 

buy<r> •ncl ,.u,,.. ol us•d I . ·, •nd prriphor.il•. 
• UPCB act>•• Wddlr r<1•n, pruvlding 

«rurily for both ll"' buy<:r •n<f th< kll<r 
• All oqu lpment trstod •nd wuranti<d by urco 
• All <M 0$ • nd mod •I> l~p t<d tor 11>1 ing 
• llund..J ~n.J i1»uttll 
• l(e.uon.nblC! !iJohng lll l L~ ;ind commJu iun!, 

For more information mail toda y! 
( am in te1e5lt'd in Iluying 0 Selling U 

Nanu• 

Addrcsl 

Cicy. Stote, Zip 

itlephone ( 

Mnil to: UPCB Fulfillmen t Dept. 
Suite 21 • 1116 A 8th Street 
Manhallan Beac:h, CA 90266 

Olrcle 370 en Inquiry aard. 

Sallot~ tMoc ............... I~ !Mf-.. 
~~ ....__ Al ..... ohlppml 
._.todt. ~ aA ho.-. c.a toll f'REE 

(IDD) 235-4137 .. ~Mod~~ 
"""-Mid"-- c.d _.......... 

Clro le 284 Oil lnqlll ry card. 

DISK DRIVES 
(For PC. Mod I, Ill & IV) 

Ta Hi un l M55·2 $229 
Tandon TM100 1 51 75 
TaMon TM 100·2 5229 
Tandon T M IO I ­ -4 S-3 1r; 
CDC 940!1 S239 
Case and PS $ 45 

PC EXPANSIONS 
M.AYNARO 
Disk Contro ller St62 
Sandsla• Ser1as call 
lniernallOM B DrM; Syst ms lic.mS6169 
QUAORAM 
Ouao board (6<1 KJ $269 
AST 
S ix Pak Plus: 641K SPC 5269 
Mega Plus. 64K & SC- 5269 
1/ 0-Plu:; (SC) _.. . . Sl14 
2nd S or ? or Game s 35 

64K CHIPS 
Set or nine , s 55 
HAVES 
Smarlmodem 12008 $4'.15 

VLM Computer Electron ics 
1o P r~ Pl · ce • o rnS I C>•~n NJ 07960 

12011 2fi7 3268 VtSd M C, Checit ()r COO 

ADD/NET"' 

INDUSTRIAL/LABORATORY 
LOCAL AREA NETWORK 

AOOINET provtdt.1 • modular. .fow crui, e~sy w -
pptOi!Gh co l'ilt\lxy ilM l~ory n~klng. 

ADO/NET mod\JJrs rn;iy be -a stan~tonr a< 
ltnk!!d 1oget11er fn an ol(!encf!d ~rwork. F~ture1 
include: 
• Up 10 ~~ poru per modulo: int~r1act.1 ncltl<le. 

l!S232C.. 115422. RSM9. !EEE-488. and lndustrlill i.o 
• Transp.1t<!lll ccmmtJrtfcatlon rrom .my p<lft 10 any 

Dlt-..r pan w itlifn tM neiworl< 
• I.her Wendi}< mmu pcmt0 •a.JY inte.a::nvr sttup 

from ii mmlnal 
• Commitl!d 	 morlt pcimiU COmput<t controlltd 
~tup fOf d}'llalliiC rinking of poru 

o Multiple bauO ratti RrppOfled. with ~Ulomatlc 
baud r~ce IOCl<-ln and b.ltJd rate conv~rJian 

o Up to 2CXX1 fert ~n n~k modurei 
• Error checl(fng ano C:OtTtctlon for rrl~ility 
• ktc.11 rot linking your faaory """ 1..0 equlJ)lll"rn 

with your mainframe. P.C. and ~rfptieral• 
CALL TOOAY f31J5) 293-2002 


Adro EIKtrOOla. Inc 

Oept. /\, 3790 Silver Star Rd; 

OrJ~ndo. FL 32808 

Circle 12 on inqu iry card. 

HARD DISK DRIVE 
SURPLUS SALE! 

High reliability B" Shugart SA 1002 5.33 
Mbyte drives for S3BO. ea .. unused ln 
their original factory packed cartons. 
1000's of pleased c\Jslomers. Aleo 
available: new Western Dlgllal controller 
card ($350.); lnlerfeces for IBM. Apple, 
S-100. STD. l-leath/Zenlt/1 . SS-50. SS·30. 
Shlpp;ng for drive. $1 2. Call before 
they're gone ­
LIQUIDATORS. 803-877·9828. or send 
check or money order 10 105 S Main St .. 
Greer, S.C. 29651. 

Smllh.Corona Tr· I Dmy Wheel rrlnter 

ol'\~ $35900 

UNBELIEVABLE! 
• l\lll1•fot1P1Hll chA.! -'Clitn. • U I' Df p.1111 I 1rl1dr"' ~ 
• t«'"rw.d!lil t ¥H 11'1 !BO\~ • ~ .. or t O DJ' 11 (l't 

tTtkflH-D'"npi..i~C'n rT'I CIU('I• 

Also /or your Tr·I letter quallty prln1er ­
1he Smlth.Caron11. Tr•.clot feed 

'129°0 

Cd C.aile:H 
(2 4) 1126-6521 
flGUllHOGIC IUSINlSS EQWrMENT, INC. 

6406 Gast Oil '°"eoue I Ollllu. Te•as 7521 ~ 

Clrc le 1'42 011 Inquiry card. 



I i"i landwellcorp 
4962 El. CA INO REAL SUITE 11 9 • LOS ALTOS CA 9402" 
101 5/ 9£U­ 265 • Tl 171947 HAii. DWELL LTOS • 1-(800) 821·3628 
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t J\ SJfU 
r.:1 -i-£M1' 
f 11564!. 
1 Sl>'.11• 

Io: 
If)~ 

I 19 
9 

l !.~ 

, 1~... 
''19 

.. 
;11 

1l!i .·~ 
•S 

74$00 
14500
• so 
1-'SO.'l 
'<504 
74505 
14508 
·•soo 
14$10 
t~Srl 
HS is 
7452j] 
7115'?2 
7.1'i30 
74SJZ 
'i'·ISJ8 
4'AS~10 

745~1 
11issit 
MS53 
145~~ 
HS56 

~· ,,~
1•S 10 
7.lSn~ 
7i.I S12~ 

133 
74$1;µ 
T.IS 1:i­
i•S 135 
74S 1Jll 
7• S lJ~ 
1•s13g
;;1.s1 •n 
14SISI 
NS1$1 
74S 1S7 
145 1 ~ 
, iso 
1as11-1 
1• 5175 
74S1&o 
1• 519·1 
745195
-•s196 
-~s2~n 

~ 
0 13 

·~ 

1 J_~ 
129 
12'9 

7S 
21~ 
299 
2 5~ 
J IO 
J !O 
2 75 
i9S 

LINEAR 
LMJ01CN 

M30• H 
LMJO~I 
lMJ<J6H 
l MJ07CN 
LM.1'18CN 
LMJ09K 
LMJ 10CN 
LMJ P D•C 
LMJ 12H 
LMJ17T 
LMJ 18CN 
LM) t9N1H 
LM3~QJ< .X,'(' 
lMl20T-X)<' 
LMJ2~· ~· 
LMJ2lK 
lM~4N 
LMJJ7K 
LM:IJBK 
lMlJ9N 
u.t\40K· 
L~ 40T-JQ;' 
LM340H· x· 
LM.'.144 11 
l .tj!N 
t M350K 
lM'lSllCN 
LMJ60N 
L \JT2N 
LMJ16N 
LM 317N 
LM300CN, N 
l M3ll1N 
LMJ.llJT 
LMJllBN 
LM3.87N 

IN·llNE 
PRINTER BUFFER 

FOR ANY COMPUTER 
ANY PR INTER 

"64K B)llB 
·Parallel to Para llel 
·Para llel to Serfal 
·serial to Parallel 
·serial to Senat 
Model BF64S '225 .... 
For single computer 

.single printer 

Model 9F64M '395. 00 

For mult i-computer 
single printer 

Allow up lo lo1.1r 
computers 

Share one prin ter 

LOGIC PROBE 
WITH MEMORY 

FUNCTION 
s22.u 

CRYSTALS 
·~ 15111,111 
'011in,t 

;" 141 
~ .1S:iM' 
- r.s1-!J 
"".152.l.d 
1•5251 
r4S25:l 
145251 
7JS2~8 

r.1S260 
NS280 
NS2il7 
7452118 
7•S3i3 
;J.53; 
N.Slt!I 
745411 
;.as.: r2 
74547.J 
74S47J 
7~S•7~ 
145570 
7•S~7t 
7l!:S57l 
7•SS7a 
7•59'40 
145941 
i4S !.l? 
745 1 6~ 
7JS J63 
74$1al 
1•s1os 
• 4522~ 
7<S~il3 
NS2.891 ·(800)-821-3628 

I B4.l2 
cU 
209f15? 
2 4516 
:> ;/]61! 

:,t9~;is 
JO 
50 

l 75 
l ~ 
l 95 
295 
Z9!> 
2 9S 
29S 
295 
2 ~ 
105 
u~ 
295 
2!)5 
295 
295 
us 
295 
2 5 
2 !15 
295 
2 !15 
2 95 
2 95 
2 .95 
l95 
295 
? 95 
195 
2 9!> 

DRAM 
fM rJ'J.7 I 8 
UJ'O• l I l 00 

M ~SU JOO 
MK• 106 1 : 
MM5l!ll8 1 BS 
~116-JOO B '1 1S 
~ 11 l1SO 8 11 95 
~ I H>-200 B 12"5 
• " 5· 150 B 14 9S 
41, 1?0 ~2?95 

, OGlll! 
5185 
5 il.l.J 
6U 
r 1 .. A 
t.~16 
ffll 
Wu 
10 lllW'> 
1 ~00 
14 11~1 

1~" 
11 1ll 
II t~U 
160 
16 13:1 
,'Q 0 
21 •131 
JH• 

O!C• 
TERMS For 1h•ppiog include :S2 lor UPS G ou11d or Sl 
lor \J PS Blue LaOeJ Air hems \Iver 5 pound• tequ1<e 
ad d•l 1ono1 5n•pp1ng ~hM9~ $10 minimum ordu, 

~Handwe11COFP'" 
~!~.;ioo ~:; 4962 EL CAMINO REAL, SUITE 119 • LOS ALTOS , CA 94022 
"""·150 6 !l5

a---------••iiliilll•liliill (415) 962-9265 • TLX . 171947HANDWELL LTOS •--11111• 

7400 

7400 
 1d 1:!5 J11 f4t~ 

7d ~~6" 44
401 
 i4l.."SIJI 
741 24 59
7 4-0~ 7111l..!il.lt 


7403 
 74 •32' Ei9 , ..Siil 

7404 
 74 136 75 
 74LS\:>' 

1405 
 741 ) 9 95 
 ;.1tSVl 

r;~~t.m;~ 14 1 79 
140li 
1'1.-SIJ9 

HGB 
7• 07 7• 142 2 95 


TAl:SIO7• 143 ~!IS 
l•LS\I 
f4t.Sll 

7;!09 7'144 H S 
1410 
 Nl 'IS 11'2 

7411 
 7°'lS1'l 


Ht..51.1

N l41 1 95 

N 14!1 t 20
Ul ~ 7•l~I;

111 13 
 /4 1 ~0 09 r:i 10
7.q ;t J.1 151 61 
 7-l 0'1 

74 16 
 1• 157 67 
 7JLS~ 

14 l!jJ 67
74 1 
 '4lS. 
,.~~,,14:>0 14 IS• I l g 

74155 i81•21 ,, ~' 
14156 78 
 HI~7422 


1 .ll~"ll 7423 
 7 4 1W l'i9 
'iilS'\.l 

7.i;N; 
Nlli!I I 6!i 7•<S 

'.lt•.s ~r141 59 :~ ..'9 

T.ilS..C.74100 68
7427 
 r.J.. 54111
141'.l 74161 ll8 
•.it._ .i.tld:;Q 741 62 69 

14\.~417 416;1 a1702 
 fl$LSillti 

14 1 6~ 81
7d37 7"lt.5~­
7• 1G!l 07 74311 
 '4LS~it 
74 1611 I <ll
7•39 141~~~ 
74 161 1 95
7il"11 : .1i...:.t1 
7• 170 169 
 ~It l4744 1 

7417~ • 15 
 t4t~I'~7 •4~ 
14173 79 
 l4t5f7443 

7;t l N l!9 141£/87444 


1 11-LS~74 115 85
74 •1~ 
~JL-S~74176 75
7408 

,ial..SJl)iJ744; 741n 15 

l; L~lll,. 11 I 3'1
I~~ 
1Ju,o~· 1 180 15
1450 
 TAI S'l"\1•181 I 75 
7•SI tt& LS t:ii 14 18, 75
7"$.J i.l.LS~lt 


/4~ 
 74U,4 225 
 ;•HSllJI 
7A185 ~2574~9 ,ol'l~'~' ~ 
74 1116 9g5
7460 
 l1H...!tltl 

M70 741 JOO 7 .tL~I it 
74 190 1 15 
 1AL.5~ ;i1•n 
111 1m I 15 
 i.lil!iol.1 :17ff,.,,1 Ht~r'aIJ 1!!\! 85 


~ ~LS,,1 1'17~ 193 65
747~ 
LILS'i'I1.1m 7"•91l 85 

HLSJjJ 
: .,LS'\! 

?A]g 74 1 s 68 

7itl00 85
1•00 i'_.lSI I'7il I 1 85 
N82 •.eL.:.rrt•i419B 1 39
14113 
 ~Jil& ' l~
1 19~ 13!1I 95 
 ~Uil ll)
74221 '191• 60 
 "ILS'J ) 
1 • ~51 95
7~ti9 '-'tS'U 
74273 I 05 
1490 
 ~JPP •I 

N91 .:!\!il\o 

M92' 


··~76 I 89 

14119 f5 '4t.~' tt•• 
l 482J I ~0 "'".1l!l' ; 

149• 
14 3 


;.~28.J 390 
 "l ~f 
Jl .._ ~. J 

l'4;>1)() 1.25 
74~6:> 3 'iO7•~ 

:-"1l 'l I
"•!Hi i4l51 j1429 ~1~91 
i41.S;'H43'.>5 Gar••OO - Jt,..S;tl!ID

i1'J(ili tillr.:1101 /-fL.!IMUJ!i7 611
HIB9 ·1ts11!1 
'NII& ;•)68 60 

I I 121 
 7~1!!0 1 • 5 Tel: 

; l!IJ I 90
fH22 
H~90 •'107>1 1 ~..'..! 

DIP SWITCHES 
 ZSO SERIES 

U J1~-l1•0 


... ...t.o!.tl "'' 
 8000 SER IES 
l 1f\J11t11JH 

·po,th11' 
8200 SERIES 

SOUND CHIPS 
df'Ul\l.!lllf 

6800 SER IES 
....,,· 
~1..;d~ 

CALL FOR AH 111'1 
AYJ U~l~ 
MC.;Jl•O PRICE 

S-RAM MOS PROMS 
21(]! I 95 

5!01 95


21\)8 J 9!i 
:'7511 ~95 :n11 2 ~ 
Z'l J9~ 

1H... 29_
lf 16-' ~ 

~,. 95
'~ ~..IMS751ti 5 50 

211• .2; ~ 10 95
'"'S:>l•u ?n•l·-' B 1Z 95 

211 J t.. • B 13•~


TMS2~;! 595 

ff 2 4 BS 


21 l' L•i ~ 13'.IS 

;'7)~·?00 II% 
7/32·'25U a 95 


21 ..i i • 95 

H~611lH .J 75
Zll>• a95 


2ili-l-"50 1095 
 " M 1 6·!i • 95 

Hi.I 1 •6-2 ns 

IMS266<l 12.ll!i 
_76A>l1CIO 169> 

HM6116LP.J 59; 
HM6116LP·l 69~\~ C51l16-I 995 

llM6 1 6~P·2 •0952~ns 25 9o 

Miscellaneous 
6502 115 

6&lOO 49 95 

117411 2.4 95 

ll255·5 5 95 

825123 2.55 

!12S l29 2.99 

6251 31 3.99 

93422 89$ 

9:ll 42~ 9 95 


3425 395 

93~ 27 8.95 
02 125AL-2 395 

02 104 1 95 

A\'5-3600 12-95 

6610 395 

6304 3 95 


Cfrcle 164 on inqulry card. 50'7 



Circle 125 on Inquiry ca(d. 

PR INTER RIBBONS 
Pll lCl PER PER 

RI BBOll DOZEN 
Anadex 9500 "' . ' " ... 13,50 l47.00 
Apple DMP ~­ 5 ,95 GS.40 
CenlrCHllCs 150/ 152 7.00 81.00 
C. Hoh P1owrrter .................. , 5195 GS.AO 
Commodore Pel 802JP . __....... 7.00 81,00 
Epson MX·FX 70/ 80 .... -- 5.25 60.00 
Epson MX·FX 100 ...................... 9.95 108.00 
Gemin i - 10 ... ·--~·-~............ ViO 27.00 
HEC :JSOO MIS Single Sided _ 6.95 80.40 
llEO 3500 Nrtoo .......................... 9.75 ll4.00 
llEC PC 8023A ·-· """ ...........-. 5.95 68.40 
Okidata 80/ 82183192 ........... •.. 2.50 21.DO 
O~ldata • 84 ............ .............. . 5.00 57.00 
Radio Shack O.W. II M/ S __ 5.00 57.00 
Radio Shack o.w. ii NYIO" ....... 6.75 78.00 
Rad io Slla ck OMP • 210~ _ .. 7.50 87 .00 
Radio s ac~ l P I II Ill IV & v 6.00 69,00 
Sliver Reed E.XSS Single Stri ke 5.00 57.00 
Toshiba • 1350 7.50 87.00 
Viana 8earclaw . .. .. 9.00 105.00 
Xerai 610/ 620 MIS ............... . 7.75 84 .00 

Add $2.00 Sh ipping 

l o Order Call (313) S69·3218 or 


Write far our Catalog 

DWIGHT COMPANY, INC. 

15565 HorU1l~nd DrJ~e - W~st Tower 
Sauthfleld, Mlthlran 48075-6495 

Clrcle 117 on Inquiry card. 

maxell 

Floppy Discs 

CALL NOW - TOLL FREE 
1-800-328-DISC 

Dealer Inquiries invited. C.O.D.'s and 
charge cards accepted . 
All orders • h.lpped from • tock, 
within 24 ho\lfl, Call toll FREE. 

North Hilla Corporati on 
3564 Rolh11Q V1aw Dr . 


Wh lle Bur Lah, MN 55110 

l · 800 ·328-D ISC 


M N c.11 Coll•ci 1· 612 ·770 ·0485 


S-100 EPROM PROGRAMMER 

EPROM-12 

• Hlgl1 ~llT S·lOO 110a1G tnCfl& 01 t oceellS IEEE·6115 
• Ptograms lK thl1illiJ1132K fbyl e) EPROt.ls 
• To11od iero-ri,.r!bl~Cilct lllllOl lno SllCl.el 
• EP~Ot,1 ts progrlllllmed 1hrlluo~ 1/0 pons ilM1 ~ ~ vn11 lotG 

ibillllllh llD fJOll5 Ol IOCatM In - ljlace 101 l'tl1ltlca11on 
• Prll(ll!ammlno l'Olt•11< 0••1111•1~ 011·b3a1d 
• Pe<$Cl!~lll M-s Sl l!lllll~ nd'1114allo~ OJ blUIO !II dlll~ltfl l 

EPllO l• rrPes 
PM· l ­~. 271i8 PM-J-273.2, ~1321\ Pt.1'6-68764 

2616.2116 P~-2564 PM-B-27128 
PM·2-Z632 P~-2764 

• CP/r.l ·compal)~e CQ<IUDI SOltwM~ 
llPUlleS QJl!lf1Ji111Js lo! l.'!VQ1iJJ1111~ . 5269.95. 
111~r1Calilln. n1st 110 uin oi!fl lfla 

IA & Tl 

"lcroDynomlcs DROEfl DESK 
l·BOO·:r.!7·11400 UI 440Corporation T!Cl!Mal liqu•1u 

6363 Poolll A· • Su110 lai IOOf1·682 °40Sol 
l/.e~1.1 IN 38119 

Circle 245 on fnqu)ry card. 

Radio Shack TRS-80™ 
computers 

At Cuaranteed savings 

1117 Conway A\l.i 

Dept B 


M l:s&lonr T1t:XH 18572 

Pl\. 5l:mll1·27GG 

Tel<>k 7t!73:!l! 
JO D~Ct(:R 

C4.LL TOLL FR f 

S00·531 ·7466 

Clrole 2.86 on Inquiry card. 

PROGRAMMABLE 
COMMUNICATIONS 

TRANSLATOR 
THE PCT-1111! IS A CONF IGURAl!lE llt- LI HE 
RS-2.32 PROTOCOL ANO DATA TRANSLATOR. 
THE PCT-101! CAN PROV IDE: 

• TERl41NAI.. OR PR I NTER EMllLATIOll 
• DEC OR IBM SYSTEM COMPAT IB IL ITY 
• MACRo-FUNCT IONKEYS 
• "TYPE.- AHEAll' AMO DATA BUFFER I NG 
• BAUD RATE CONYERS ION 
• HAl!OSHAKE PROiOCOl TRA'!SLATION 

<E. 6. CTS/RTS , XOO/XCffl 
THE PCT-188 IS CONFIGUR£D USIM& A 
BU ILT-Ill COMMUNICAT IONS TRANSLA TION 
LAMGUAGE. PROGRAMS CAN BE EASILY 
ENTER.ED & EDITED FROl>I ANY ASCI I DEVICE. 

~8:1::~ !~ S'1"~ser :f jJ~
PCT-512-IOl (POllER SUPPLY).$ 59 

MrTHOD S'ISTE.MS INCOR PORATED 

19751 SOUTH l.AlcESllCRE BoULEVAAD 


EUCLI01 Dtl tD 1\4119 

(2161 531-ll40i. 


c1ro1e 233 on Inquiry car<J. 

ANALOG-DIGITAL 

DIGITAL-ANALOG 


CONVERSION MODULES 

SOFTWARE 

GAIN CONTROL 


For adalt tooal details aoour rhe A0·10D-4 >nd other 
fine C:.ll fornl3 oara corparaflon 100~. ln<l lv ldu~llV 
tetted, high re1tabll lty 11rodvcts. c•rtl• rne r~aaer 
senilce cara number Dl!Jow or <or f~.ie• resoonse 
w rite or call "" 

CALIFORNIA DAT A 
CORPORAT I ON 


347 5 Old Conejo Road. Sui te C·1D 

N&,.bury P11k , CA 91'120 


180 51 498·3651 

Clrcle 45 on lnqulry card. 

CJrale 126 on Inquiry card. 

\erba1im 
flexible disks 
Call Free (800) 235-4137 lot 
pri ces and information. Dealer 
Inquiries invited. CO.D. and 
charge cards accepted, -VIS4' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
S..n Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 

..,....~---.,...;.~';;/ (805) 543-1037 

Clrcle 2B4 on lnqurry card. 

http:S'ISTE.MS
http:ENTER.ED
http:SllCl.el
http:EPROt.ls


Ii'~ MICRO 
• • SALES 

• MADE IN USA * BUY FACTORY DIRECT * 

DISK DRIVE SPECIALS 

We've Lowered Our Prices 


Offering A Complete Selection And . .. 

THE LOWEST PRICES IN BYTE• 

•
.a• $11t 80 RSS/00 Th I S1 s355ga11 - I! "dustl)' l•rMl<ro .oo 
3' $ gait 8~\f\ ll!wlllo? ~ 2ll~ - 11£ Ok! Reliabl · m .llll 
r oume llllt.t1•k-8 05/00 ''THEBEST' ' of lilo tJppJS ' ' ' ,479.00
a• M~sobis~I Full Helo~ DJubl~ Sided I Year l'all>-+ LabOI . 445.00 
8" Mltsubls~ Thir.fuie flSillO 1 Vw P+l Oirm lllive •. 465.00 
a· r~n 848·1 Slimline SS/00 600 BYTES D.C_Motor 355.0D 
~" hrii.lo~ 848·2SllMi~ 00~ 1 Sidell 1.2 tl eg. O.C. Mo1or . .475.00 
i" S1e1111ns 100·8 $$/00 O~ SAlf ~OW!t l Bal Hew luno? 169.00 
51\" M~SUDIShl F~ll Mlgli 901.P.I OS IOO 7SOK ~14852 , .295.0D 
) • M~1ubiSli1 Slmllna96tP. I OS100 750 1.14853 . . J15.DO
B•Oum! 142 s 11111! 1:5100 m.o~ 
S~ • Tar.OOA TM· 00-2 16 M. PC Adil-on! DS/00 48 T.P.I ..25!.DO 
5 • 1andan TM 100.4DS/OD9&T.P.l.750K .. . ..369.00
* WINCHESTER HARD DISKS * 

SPECIALS 
SV4 n Miniscribe Hard Disk 

' 

~·· ~ ~ California 

~~~ c;~r:!~ 

YEAR END SALE 


SAVE $61 .00 


New CCS2066 64K Dynamic Memory 

• 65,s.16 ~al Oyllil!llc IW.t • l ·l!() /!Q80,s-100~~ • ~ !Blik/ 1& els 
0Ui-I K•l)'5lrm !!miyOI im~ · fndepfnilent11 .Mldte$!d ll! blocil5 • 200ns 
ac~s and Illa luiel' 11J5111Hi1 lh!rs: if!O rl~•!l I f:r hlg~ rwe 1111111u • and , 
rll!ttiool bus lclidi!IQ !flecl3 J>an IB·5(11»50 o LU ua , 

YEAR END SYSTEM SALE 
• WDOA Mainframe • 2422 Dis Conlroller 
• 2066 64K Memorr • CP/M Operat111g S~stem 
• 2810 Z-SOA CPU • i'.719 H'on RS·232 Serial 
• All AO/DC i!lo Oala C!bles • B·blt Parallel 110 

A powerful package at ONLY $1495.DD 

CCS CALSTAR SYSTEM 
::v:ii:·~w1rnen11fl\11111E: • Pl!r1KI \'. • ~W: · ~~ 
n.11 po.~~ !i!IQI! llli; 51.\1 lntlu'.el . , z.ea ..mi li'llK or RAM eipo11 11.l~ 10 
lSllK • ~ n~klilolr~· SAS!IWOcbhlfli!fQ:t"'adO·ocu~ · CP/M 
J,OQP!lll!ngS)'Slim • llllerara1 and t\\~WllJllQrl~·· Raads:u•hll'~I no lOJi 
mo rili'IN(j-pjl!IJl;~ l · ~o~1 A1io • J'i!JOdo•5la.d dOIJtllo.denslly S' llopjlt 
lli'rv!S ~ i.4 !I ~1711ts of io!!mtlld slongt AliD •Wll 111n IWU iU.1118• ftr S • 
~ys. P¥l "·150il-05 

ON SALE NOW 
Regular ~"!Mle Our Price Only S2895.00 

FANTASTIC SAVINGS!
$ 

) ,,.~ 
. ~,., I 

·--==:.-.--...!'!!." HELD OVER 
ON THE ORIGINAL C!"~10·0 MOD 

. '7 . 
For ~glneefS , hobbl!sls, a11dan)'o11n1ho W311ts lo !ii!'1111 IM!nd1e, tile 51·1100 
is l~eanswsr . Full regulated power 10 runup 10 loUrfiOllPY !lisks CQUpt!tl w\lh 
anumolh S·tOO poweu11payaoo 12s1011MJS.mat.estlleS1-MODane)l;tt 
Ilona! CGmPIJler base. $Ingle ~d ites~n m~ns 111 wlri119 from lhepawei 
Sl!PPl*i' 10 tilll ~herboa'd. Tiila elildna:lesai'I grotnd !bop Pll!i*sns assacia!Ell 
\\i1hotlierbrillldso1mafnrarneswl'Joare1Mced rc 1£ElM!llnatll~ . TlllO SH100 
Is ilelll!I o.4ered this molllh'llilh amal•llin!I S·100-!2 r.atbiet Fan cQllfd, lused, 
~~h resetaM k~lock lire Qbfne1 is arso wmd pafnlf<l ond silk screened. 
Fo~r A.C. ou1klts are p~'llde4 rarPf!lpheral halkup and plenly af CllloUIS 
available farRS·2'32. ceitlotlics +~hats. ourrililular sm.OOCHlce'°rthe 
SHIOO illld 250.00 prltli tar our 12 srot i:ab1n~ is being SLASttEDI 
SPECIFICATIONS: SAVE 

0- ·la ed Unl""Ulale~ 
~~v@5A +av'@3cA OVER 
f24V@3A 16V @6A 

· + $1o.· 0 
- )V@ lA - 16V @6A

Don'1 sente ranh~ cheap61101 lda1KJ~s \'(!U '" seen elsewhere ill lllls 
mag, OWi lliE BEST! XOR 5-1MOO i!lld $·100-12Cabine~ .•.•.1395.001 

~----------------~-------------.......• 


·s Meg S589 ·10 Meg $749 
TERMINAL 

SA\.E.\ 
. . Cut another $SOt • JJ1l.m lU' M<~</ri' Wincnost<r - Tw Raum . 1B95,oo 

e• Quantum 40' lky f'1111r Platter - Mosl Pop"ill , .ms.OD Only $445.00 8" OuanJum 85 ' 11.eiaDj e - Speaai Ord Dll llis Monster! .Z895.00 
8' ID~1EGA 10· l tt Fl?mOmbl! Dis Drtio 11th SCSI C4in~ol~d lnler· That 's righll A700.00 terminal 
!au eo-.Jd ~u~; U3 It tour ives . 1895.BO lo' $445.00, a special 

deal for our customers.8" IOMfGA 10 Mef ca1r~e lkivf - No Co111ra lntetll!:e , m.oo 
Fealures: • Sc1een Hit * Oelaohed ke~bcard * 9 cursor con· e· 10 M~f llMIOl~~lf Ca111~ Media NM-2000·) ' 50.00 lrol keys *5 lunctton keys *7screen atllilotes *25th slalus 

• UST,ltJNUTESffi':W. 11 1Sui illl 1•nn~M3!~ ilalO /)!), orive a!JO'll ilnd ~; line * 50·19.2 Kbaud * Column plus field tab •ANDMORE
'~ltll' ~I lllfll dis 1111erloc1 bl\!1d AT Wif .OHIY l'IUDI *All lllese features Wi1h a lull fi moolh wa rranty maKes \his 

• 11111t.111~ lllitt•li'.1 1r1111n1J1, Wmirtal !'he best buy on the market 

SP.ECIAL 

ONLY 


$450.00 
Limll 5 per cuiTtmor 

XOR·500 DAISYWHEEL PRINTER 
Aliluer ·q~abty da!sy·i~eel pllnte1 at an unhe<rdol wliqle$ate price This 
20 cps workhor5e features a dalsy·wlleel compatlblti Witi1 OUME's 
products, fUll IJ2 collll!n tormal wl1 256 crorKter burtei, serial /\IW 
parallel lnt&rlaclng is 111da1d), 8 level autocmll!i Impression con1rol ­
orljJlnaJ and 3 copies. The $450.00 p11Ce Is 11&1 amispr n1. High rellalllltty
and q!lalily perlormanre sums·up tM ~0~·5110 D1lsy•wh1el P1lnl11. 

XOR-500 SLASHED• 

DUAL DRIVE SUBSYSTEMS 


HORIZONTAL Oil VERTICAL 

Fully Assembled and Tested Units 


ONE YEAR P+L WARRANTY 

On Shugart aod Mitsubishi Subsystems 


11/j~'(J M1sub 1 1.~I DS/Ol) ~s;em + ~esreo l4 II~ .$1170.CO 
NII~~ Shugan 801R SS/CO Aw.m + lesleo 1 2 Meg 915.CO 
11 /t~'G Shug1111 8&1R os100 Assem. + TesJeo 2 4 .eg 1m,oo 
wlt~a Slemans 120·8 SS/DO A.mm + Tes1e0 12 Meg &75.DO 
WltM Oume DH OS/00 Ass?Sn Tes!ed 2 4 M~ 12511 ,00 
~1ne1 Assem &l~led W/~~l'J Sllpply MIO AllS lJUD 
C<bl~el fQpand 8CltlM1 w1hMoun11rg HardwM1 O"lf 6UO 
Al calllnel! A & 1 ;ind Subl'J!lmi.; 111cl\Jd• IAC/ DC wltlny and50 pin dita 
cal!le e.<cfPl 1 eNlnzoo!JI mo<lll 1¥hltn 1nC1u de.I Ille 1n1e1na/ 50 Iii• ullle ill!d 
requlr~ an !lll.1tmal 50 lt1l title pm ·6000·D1 S 1UO 

5V1" Subsystem$ - CltiMl - PO'lltf Supp~ - DrlYU - Clblu 
w/lwo 48lPI SS/DO llldtldes all cables Amm - Tesled 4~5 00 
wttwo 4STPI DS/00indud!S ill cab~s Assein - fested 595.0CI 
W/JWD 9611'1 OS/DD ii!dtrdes ill cables Assem + est~d 6115.0U 

ORDER TOLL FREE * EAST * 800·481·931.7 1:1 WEST * 800·81t·817t 
DO YOU 
NEED AN IBM-PC 16-BIT COMPUTER ~g~RR~~;:; 

COMPLETE SYSTEM 
Model XPC with """ 
MSIDOS features: O~V $1895 
*MS/ DOS standard, 

CP/M-86 operating system 
availallle at only $65.00 

• 64 Kmemory 
*Green CRT 
• 2 serial , one parallel porl
*2 Uoppy drives for a 

Iota! of 750K storage 
• Opllonat EPROM to 321<*Op!lonal Hard Dis K add·on 
• Opllonal Ooppy add·on 
* Opl onal 8087 math (;(]·processor
*~uUHuncUon ~eyboard (this ~s one part 

ol the system thal 's NOTlike IBM 's, !l'sbeller) 
• FuUy expandilble memory On-Board lo 256K 

PLUS 5 expansion slots (all IBM cornp~lble) 
*All available 1nrou9h U.s. Micro Sales and 

• YES ll's all fully IBM com atlble 

THEXPC 

A New Model PC by XOR 

So close to the IBM PC you 'll have to look twice. 
Ous 10 lhe thousands of requests we 've been 
receiving by phone, mail and visitors, we 've 
responded by getting XOR to design this fantastic 
16-bit IBM duplicate. We're ottering a ONE YEAR 
warranty (vs. 90 days} . Need more fnlormalion? 
Order the manual for $5 .00 (plus shipping) . This 
low price inc ludes drives, controllers, monitor. 
power supply, etc . About the Keyboard .. , If 
you've ever seen or used the IBM PC keyboard , 
you ' ll understand why we HADto come up with 
something better - and we did! As a matter of 
fact . for those of you who own an IBM PC - It 's 
lime to take a hammer to that keyboard and call 
Toll Free to ptck-up one of our compatible replace­
ment keyboards at only ....... , . , • $239.00 

BASIC COMPUTER 

ONLY 

$895 

The Features: 
• 641< RAM memory 
*Expandable to 256K 
*Full monitor PROM 
*IBM PC compatiblllty 
*Multi-function key· 

board and cable 
• Runs MS/DOS and CPIM·86 (not Included) • Power 
Supply +5V@ 10~. +12V@6 Amp. -1 2V@1 Amp 
* ff'ROM expandable on-beard to 321< *5 expansion slots 
wllh room for 4 more 
INCLUDES: *8level interrupt *2serial and one parallel 
port • 3 llmer chanl\els •4 OMA channels • Reset port. 
*Speaker port • and MORE! 

ircle 368 on lnqtdl)' oard. 

http:S2895.00
http:lntlu'.el


I 

~·ctr~tJu-tfi-fi 
,,.,. EP'JOf-f~ ut~J\ClAOUt~O 
~aiA~ ltl ~~ llJID (a.llDt 

FIRST TIME BETWEEN TWO COVERS 
No maner Whal type o1 compulor you wm. lh s 
bool< will 9e1 you on-fine lOOAVI 
Complete Information on computer t>u1telfn board 
sv.;toms iocludYig: 

•Willi lh~ a1e lar'I() wl\at'$ l\appon /nn). 
• Kinds al intormation available. 
• Public domain gyslRms 
• Free S-Ohware (arid how to get _yours). 
•Blit> ooume In 1e1ecompu~rig. 
• B~r's guide to mcxlems. 

Over ~00 llllrifiei;j 11srlngs. P,,~odlcally Updaieil. 

On-line Logbook. Elecitonlc Ma11 Address Book. 

$14;95 P.P. Make c he<:kS payable 1t1: 


Compukr Food P.-e.os 

Div. of Cohrnnc & Bcdtb 


31754 Foxfield Or. ~ 
W tt~ke Vlllngo, 91361 .._ 

-

HOOK IN NOW!! 


SPECIAL OFFICE 
WMn o:rdtrl1t9 . rwraf 10 thl9 AD •nd 
..co"'9 ~' FIRST UPDAT£ fREEI 

Clrcle 73 on Inquiry card . 

MEMORY FOR IBM PC·XT 

64K - $159.95 
320K- $319.95 
384K - $359.95 
5l2K - $439.95 

• Uses 64K Dr<1ms 
• Gold Fingers - Sotder Mask 
• Addressing On Any 64K Block 
• No Parity 

Add 6% sales tax in California . Add 
$2.00 for shipping. Add $2,00 for C.O.D. 
Send check or money ordef 10: 

In Sync 
5738 Commerce Blvd, 

Rohnert Park , CA 94928 
(707) 585-2793 

Clrcte 180 on inquiry card. 

Scotcli Diskettes 
R1;1lyon Sc-Otcti• diskettes lo keep yourvalLr 
aoledala safe. Dependable Scotch diskettes 
an, lested and guaranteed error-free, The low 
abra.sivlly saves your 1eadfw1i1e heads. 
They're compallbJe w ith most dlsl<elte drives. 

(800)235-4137 

Deater 1ncau1r1as 
IOV'lod 

ScreenWiz 
FULL SCREEN CONTROL 

An assemt>ler subprogra.m you call lrom yo1.1r 
programs to handle screen lnpulloutpul a5 
IBM malnl ram11s do. 
Define lull screen format ,;peciflcat ions 
oulslde your program. and caU Scre&nWlz to 
te1rleve the formats, and dO aU the 110 tor YOU. 
• One command lnpulldlsplays a fu ll screen 
• Use au QI rour CRT viCleo atlrlt>u tes ' 
• De l ine up o 24 function keys 
• Define lemplales lor display and lnpuL 
• Valldate input while keying. lnserl aod 


delete cMrac1ers lo corn~ct lields 

• Tab fieids lo1ward and backwa1d 
• Oraw li.gu,es us<ng vertica l field displays 
• Save memor1 as only one foITTJal neoos lo 

be In memory at one time. Ma~e lhe 
cons tants to d isplay virtual , and mey don't 
use any memory ar all. 

• 	Build help screens. Call lhem wi th one 
function key limn retuin IO whete ~ou werfr. 

Awallabl• now lor mo•t populu ­
BASIC } IBM PC S.99 
CO BOL CPIM . ao $99 
FORTRAN Sh ipp ing t 6 
PASCAL Source code Included 

IOTERDATA SYSTEMS INC. 
15 Toronto S~ Su~e 700 
Toronto, On!. C1n1d1 M ~C 2E7 Visa. MIC: 
4 U 366"2136 tall i:tUl<I lo Otdtr Alll . Ex 1ess 

Circle 185 on nquiry card. 

Printer Cables 
- Parallel ­

LT05 

AnACHE $Jto.n,,. . 
ATAR I J "ll~ 

CENTRO IC5 
COLUMBIA 


1\GLE 

IB l ·PC 


Kr'\YPRO 
OSBOR [ 

SA YO SJ 

~ 
,3s.OO., Tl -99 'S.<Jo• 

- SERIAL­

ATIA HECOM . 
RS2J2 rDB. ;p1 

19 con<Juctor 1-8. 201 

CARlES UNUMITED 

4030 Wabask;i O r. 


Sa n Diego, CA 92107 

619-222 -3366 


' I ' I\• - 11 f1 111 • \• lol 1, '-.iii ~ I 1\ ~ 1 ' I 

Circle 391 on Inquiry ca1d. 

The Statistician 
CPM IBM-PC 


TRS-DOS XENIX 


• MuhJple RegreSS1on ' Survey Research 
Step.Nlss • Nonparame\Jics 
Ridge ' X!v' P1ots 
All Subsets ' ANOJA 
Backward Ellmlnatlon • Random Samples 

• Time Series Ana!'ISIS • Dala Base 
• DescnpAtve Statisics • Search & sort 
• lian$1ormations · Hypo1hes1s teSls 

Please call TOLL FREE 
1~800~334~0854 (Ext. 814) 

Q 
for more rnlormatlon 

or write 


Quant Systems 

Box 626 


Ct1arlesiori, SC 29402 
VISA·MIC Accepted 

IBM PC COMPATIBLE 

Slimune Dl.sk Drlve..... $2 15.00 ca . 
(Shugart SA 455. OS.DD 320KB) 

Slimline Hard Disk .. , .. $495.00 ea. 
(Shugart SA 706 5MB) 

ComplltC'.r Case . , ... ... , .. . . . .. Call 
Keyboard . .. . . . . . .. . . . .. . - .... Call 
Power Supply ........ . . . . ..... .Call 
Disk Controller Card ...... . . , ..Call 
Color Oraph~c/Mono;:;hrorne/Prtn1er 

interface Card . ... . .. ... . .. . Call 
Compatible Bilre PCB ....... .. •Call 
J M Diskette SS/DD ..... . . . $20/box 
3M Diskette DS/ DD .......$28/bo)( 

ELECTRADE CO. (408) 946·2541 
780 T rimblc Rd., Suite 605 

San Jose, CA 95131 

Circle 127 on inquiry card. 

IBM PC, APPLE, etc... 
SHARING AND SWITCHING PROBLEMS ? 

GIL TRON IX HAS THE SOLUTION! 

m A11yCPO 

r 

Im •I ' " r.a B Gd 
PllllU!f I Prmrei? Mooe"' 01 

Doi ,\Ill• L!!1t r Ouahly Olnei l'l::r+DI I ai 

MANUAL UNITS AUTOMl\TJC UNITS 
?-6 l'llrt~ OR 7- 1 Por~ 

S~CIO · Sw 1Jtl1 A•+ tD·Sw~tll 

Sen~I ;RS 2J21/ Par,11iel (CMl!bi11<Sl 

LOW COST ADD·ONS FR OM TH E MAIN 
~~ MANUFACTURtR 

<Z-lGiUronix 
...;~ 3180 fallt;ln ·~ Pall A•lo CA 9.i:ltl.J 

14151493 ·1300 

mrcle 152 on fnquliy card. 

Best Prices On 

TRS-80 Computers 

Our 6ch year of discounts 


Ed or Joe McManus 

fgr . Prepaid. Sm foe 

Toll Free 800-231 -3680 


M1rym1c Industries, Inc. 

12SI I Katy Fwy., Katy 


(Houston) Tx 77450 

1.71).)91-0747 

Telex 7741l2 


See us m the Wall Sul'et 

loum1I t~err Tues. , We<J .. Thuf"l. 


Circ le 284 on Inquiry card. 	 Cl role 308 on lnqulry card. Circle 231 on inqutry card. 

http:320K-$319.95
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PRICES AND AVAILl\Bl!.lTY SUBJECT TO CHJ\NGE WITHOU'I' Naf!CETHE PC SYSTEM SPECIALIST 

COMPLETE SYSTEM 
VERY SPECIAL PRICE - - ----­--- · ­- ·---·­
64K, Two Disk Drives, Floppy Disk PERSONAL 
Controller, Video Card and High Res $2590COMPUTER 
Monitor . . . . . . . . . . . . . . . . , , ..... , 

Special 
of the

2S6K RAM, 360KB DiskDrive, Monthl
FDC. Video Monitor & Adaplor JOMB $3990 

IBM PC <llCOMPLETE LINEHaro Disk Sub-System. 

APPRICOT An IBM PC Compatible Computer W/Two Dnves & Monitor W/$1250 worth of Software­

Complete System. $2999 


WE WOULD LIKE TO START THE NEW YEAR BY INTRODUCING THE T.AVA PC! • 
A Superior quality IBM PC Com- · - · TAVA PC tM 
patible Penonal Computer. Runs 
DOS J.J, 2.0, 2.1, CPIMB~ UCSD 
p-System, Runs Lotus 1·2..:P. Multi­
plan, Word Sta~ PF~ dBASEIP, and llLL FOR $1995many more! Hardware includes 128K 
CPU, Floppy ControJJer. Two DSIDD 
Disk Drives, Video Monitor, Video Suggested List 
Adaptor. Parallel & Serial Ports. 

$2395 

SLIMLINE DISK DRIVE FOR IBM PC PRINTERS 
DSIDD 320KB By TAVA CORP . . ... . • . 5190 DAISYWRITER 2000 •..... , CALL 
llDD•ON Disk Dri ve for IBM PCjr'!J . . . CALL OKIDATA 

82A . . . . . , , , , .. $440 84A . . . . . . ...•. . . $975HJlRD DISKS FOR IBM P e 83A ........... $690 92A . . . . . . ....... $575 

93A . . .... , .......... , , , . . . . . . . . . . • , , $970
JO MB Hard Disk Sub·Syslem by TAVA CORP 

includes Soll ware, Cables, etc. Internal . $1295 BROTHER 
HR-1 .. ... ,., . ... . .. . , . •.. . . , .............. $750MEMORY BOARDS 
DX· JS . ... ......... , . , .. .•...... .. , . . . . . . . •$450 


CONOGRAPHIC 
High Res. Color Graphics Card . . $995 MONITORS 

AMDEK
OVADRAM 300A ... , . . . . . $190.00 1 . . . .. . . .. . . .. $340.00 
Quad Card. Fully pop. 2S6K . . . . . . • . . . . . . . $4SO 300G ...•... , . $160.00 11 ..... , . . . . . . $690.00 
QVADLINK ... .. ...... . .. .. .. , . , .CALL 310A . . . . . . . . . $190.00 111 . . . . . . . . . . . . $390.00 

TV . . . . ... ..... . . , . . ... . . . . , ... .. . . . ,, . . $1190.00 
AST SIXPAK 384K .•••••••••••.•••• CALL PRINCETON GRAPHICS SYSTEMS 
HERCULES Graphics Card ...... , . $490 Hi-Res Color . .$490 

APPLE lie 
Computer System, Control/er, Two Disk Drives, ROMAR 11 Apple Compatible Computer W!Z-Card 
Monitor , . . . . . . . . . . . . . . . . . ........ ... . . . $1590 Controller. Thvo Disk Drives and a Monilor for $1195 


DISK DRIVE FOR APPLE NEC TANDON TAV.ll IBM .APPLE QCS MAYNARD 
Sh.mime, or Standard ......... , . . . . . . $190 LNW ROMAR PRODUCTS AVAILABLE ---­

...,.ma.-... •••.................. 

631 E. First St... Tustin, CA 92680 

17141838-9100 
Circle 248 on lnquirY card. BYTE fi;bruary 1984 511 



frun un• oc..-r 1AU'Cc' 

Circle 450 on Inquiry ca.rd. 

~Y* 

THl FUU·FEAT\111.ED l<EYIOAllD EXP•NOER 
lll!dellne onv kl!'\' lo 5el1d 0 strro of dJQIOOIOU 
M~ilK•Y' ~ does more ... 
• culomcles oppltCOHoo S011wo1e. 11'1tegroll!!S 

luriclm or CUf50I kGV$ 
• N!lp' m&r'IJS CISplayed ol 0!1V tt 

1i bl.lll·ln ll<Jlch pioce$1k>Q 'flare poweilul 


ll'lon SIJSMll a XS\JB 
.. srliigs con reoerioe ke\'$. pause lor ·flH.1t1e­

biOl'l<.S e'fbOOld 1npu1, a cooldln nesll!<l 
1\ey del\ritlans 

• h'Wt~ble lo ~!!'ITI and SOll'wO!e•'°' onv aoeo.aoa.s.zao-CP/M 2.2. no 
svitem "' wl!wore modlf!C011oos 


$ 100 

1· SS$O. K<1jJl!(l $Vo'. ~·"""""°'''"' .s • ­C-. V-"' MC odd 6'S lar nCl\ 

~"]microSystems
~ 16609 5dQ• w004 LOii• 

l'OW(ly, Co1WOO!lo ~ 
D'Ml..,I~~- (6191693-H!ll 

Clrc1e 304 on tnqufry card . 

CONVERSE ~~~~ COMPUTER 
l.i' U.5TI I. Rll,..\. IM:Pl.£MEHT.4~ er! ,,,.w~ UIZA ~-t\ 
rew.,.:Il-.nhtkl r..-.on.YO&A lllCJfiOCM'Ol.llWf 

Ou•tm .. Ml t ln I !:LIZA P\B~ihcl M1'kiumu1~ai.d 
ltbtiCi.11 ....• YtgOflit.'e Gllm0Mln1b011 ll'D!Jllm [ Lf!A 111 ~1'111«1.W 
IX~l'Wf'INtWOOINl~irMWPltUt~ lll'OUtVDll lf•l\Md lf!IM 
{euond:t •Im t,.r "*"~· Cit quot! -Jl!Cll '* 1~tM 11•• 
nlkiftMnU1~ .• ~... 

~ IONft MI ialtf "'.,V~ t\.IZA ~,,.,_... ll(Jtl:q bMrift 
awtlllbM IQiPOf-IQl\l!~llPll ~ O.'fl;4tM I" or·uttf lilrrOPoOd«hWI 
WWflilOftJo tadi;lnQ i hl!! mpl\d~lnit 'tlr~ nwt. IM IMll)INll ntl'l'9f'I,. WI. ._,,,,,.... 
f.llh!.#Wf ·~ll\l=r~~::;ittil'9Qf'IO!r'9i f\IU. ~t-eno 
~ al lillllUtUlan al Iha 11tlgmllf-. ll9'Q 1:1r.l••lld al .iu. "-"lidiielort 
°Cf'CI ClvNJ 13 MOlf'fOi,l'Wtl.ltols'tGouthUoW~clOlbitikl( ,.Kl'! 
WlOCloft'IOl'i) ... • .ti lnCIUOl•ft4i~lit• IOU,.C::li IP~OQ."&"'~ 
qrifH'Olldlti~ 

0td41f _, 'CW't llJJ .t!l.ll.A !Od9Y WIG ~ti "4WiiJf a;;l l,. ¥iOl\lNI "°""tao 
'"~ flTlf" }ill" JM! t lfM'itllilllil "J wQQ)i lii i , , .. iat\tl "'It~ 
IP'l&IJf or 'l!Ql.tfl, ·c1111 r;il.JilJrv oar 

IUU II A.'iiliLA.Dt.f ~ TH l'O"'°""'~fl':C. F"On..Milift 

I l!i. W'ICll i:to:5 IQf 11\9 48&' A0011t II , Ii .....,.,, lll t 01 m 


1:M lat Prat.-c..1:8:1 vwaaon- w l§. b1 ~dt Sa.Ira. \llir&int'I 
1 ., :~ W"C1I Nii lln•5'K IBM Flf10f\tl(lQlllOl.tl•t 

U:51at Pfct\tiCtM-.-..ctt- M$ifarrBM a..a 19ASK:&eiu'ICil \llOKll'l 

QI 	 !Si .tic.hd Uf"l*HQIMltu i11r1fte~6'flDGGJty'"'*'1• 
~25 aot PtoMicliltQ YttMll-•45 Lot c+& DASac !kwtt WI'•~ 

·:::':~~~:r.=~=:=,.~=~·=1~11..,,. 
s '!z1 lflet. 01 rot met• tF./M: oued =it10lilt011 ilDGlt~ ~"'°"'.,. 

' ?!b£:\.IZA.(;QM- M!iw11 M~~~lctl 

flFRMllila 'f.2.00~ Mrd twdinu b.- uo::lars 
~C•hlQl !lil ~ti otn.o .so. 9*!U tuJ 

A.RTIFICJAL INTELLIGENCE RESEARCH GROUP ;-~- n1~=~=-~~- II 


-- '::J!::.1::d.'!:1:::~ 


Circle 28 on Inquiry c&~d. 

DISKETTES 

3M Scotcli BRAND 

AT SUPER LOW PRICES 

WE WILL SHIP YOUR ORDER 


WITH1N 24 H!JUAS ANO WE PAV 

THE SHIPPING CHARGES 


d"# 
·~~ 


~-~00 ACCEPTED 
DEALER INQUIRIES INVITED 

~ CALL TOLL FREE
L.!.:.J 800 922-8193 

IN CALIFORNIA 
800 468· 1068 

11 "l:m,c111 lw• n ' omi t 
C.0"1f41l• 1 .SY.itldfH 
P'oMCHhieitS:o.• fiiO.S
'4•«t>urv "11•. c.- t 1J.t'O 

Clrole 349 on Inquiry card. 

The INTELLIGENT 

GRAPHICS TERMINAL 

All ol th is on a single 's-100 board 
• Full 512 color mapping pellelte 
• TIVanaJog RGB color or 8 leyel 11rey 
• 6J!0~4l!O 4 colo< 11nd/or 340 48C 16 color· 
• Tra1t5parenc e.5, o~erl•Y>. mo!J pie pagos 
• 6006. EPAOM , 1281( RAM e:>:panaable 

on-card 
• Full editing 1 rmlnnll gr•pn1cs hrmw~re 
• Te•1 tlm;ugnpul ~~ 9rea1er 1htln 2000 c~ 
• 	 10 windows. IMM dunlly ~rollable 
• ProgrPmm&ble 1ermln l lorma!s to , 1:;.40 
• 	 64K • 641< vlrtulll "" en grapMocs wltll 

clipping and acato 
• 	 Drawn/fi tted clrc1•. p lo . ate, p.olygon 
• Comple• nl l p1t1ornt and lino styles 

Low inlroduc10rv p11ces: As11ombJod ana 
1...1ed S895. Parl•al ~ I t $295 

A•1lttblo soon. Fully ln1egniled a.poris•on 
card adds spoa"h. 101md ul!~cts. serial and 
p ratio! POr1$, •md limo· ol-day c:.l ock . 

11.dvanced G,.pntca Englnitulng 
P. O. 8 01 3-40~ , Re alon, YA 220!!0 

(?Ol) "35·8110 

Clrole 14 on rnqulry card. 

~ 

PPLEWARE, INC. 
I l'\pj... u.... Glti I 

Solt,..,., L~ Eb•'N 
At. trul~ • P1ord111blt: prk:H1 

l'-ir tJ tn t tn "'°" fl&I 
~to(;! !\A:Sl Ql]p ..,, 

~~'::::::::~: 
n:u,iria.m• nch­

mt "'"'~ 

Fttcti t .. 6".t i~ ~· wi ld.• l.l:nu • .,.. ._•• QI 


;u:i.:~.u ~'~~~~ 4tfi"rvr-o;1 ......... _ 

liWl!llNHS • :1!QUtAtlON1U • DAJA 8 A!jE • GAMES 
UTIUTIH • S.CltHCI • "4\illUC • ll11 4P~lCS • ,_NANCI: 
~ 0....'to ~ "N"tJ "" !~~(\ill e:.~t~ Ol•lCAUd 
~.As 
• GAlllES • l/TIUTifS • GAAPHICS • l f'tlTEGER • 
sc•ENCli & TECHNDL·DGY . bc:h p.iM:Illttd dlt; .. i a 

•v•lhtb.l• -°" 11;1""' Sl'!l,95 c•~. 

WHY PAY MORE? 

llt1Jer Of"Kt. Pu.P• U-.i. 1 I lofl"1 SllJ\I• lrlJ to S1!5':0, Out 

~~~~~~~=7! ;fiJT95rr:'1JrW 
~~ !. ::;; ;.;.m~ t(T 

1 

:.~ :sc·!.1~~·• 
Ill" 11 J agtJ ITt'.r lit t,,,., SJB9 Poo...LJtQlt Pod• 

~t?~7;,..- ~:=: ,.J-;: •,;;;.a:·,.~ f!'l:t~ 111 ;,_.Q 
' 1• ~ • ,,.11~ ''"'~"lltl"'-' 

For 0 1"dal'S 041; ~IJ "ow 4,. ­
i~*•:'~~o~,s~~-l.?&:&~4 I __ .&. 

l •t u1 f, • 'A.. lff.T 3 J IXJSt 

Clrcle 26 ori 1nqulry card. 

1111111/Heath 
Users 
Dou ble Your 

5 .,• dis k lorage 
c111Hu~lly w ilhout adding IL driv •. 

Ge~ t11•ice mucn from you r H88 or 
R 9 microcomputer. Our FDC· OH 
floppy disk controller. in conlunclion 
with you r 5~" dr lv!!l!, for example. 
expands memory capacity from 256 
bytes to 5 L2 bytes per !motor. 

And fl handles siagle and double. 
sided, single and double-density, " and 
llY." drives - simultnnoously . 

ttl 
c. o . R. 9¥91 Hn• I nc~ 

Controlled Da.1.1 Ra:ordll11 S)'l tO!lll Joe. 
7210 Clalnnoat M""" Bh'd., s.n Diop , CA 92111 

(6l 9) 56(1.1272 

Circle 47 on inquiry catd. 

@TDK, 
flexible disks 
Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C. O.D. and charge cards 
accepted. -VISA' 

PACIF1C 
EXCHANGES 
l 00 Foothill Blvd 
~nlulsObtllpo CA 
93<10 l Un C..I call 
18051543· 1037 J 

Circle 2.84 on inquiry card. 

Tektronix 40XX 

Terminal Emulation 


EMU-TEK'"' IS NOW AVAILABLE FOR 
IBM Pc, XT, AND MOST COMPATIB LES 

• A~ po.~rlu1 maillrame graphics using: 
- PLOT 10 (lrademark or TEKTRONIX. Inc.) 
- OISPlA (regis le red trademark ol ISSCO) 
-OARC (available from 0!£STEL. Inc.) 
- Md most similar packages 1111d se rvlces. 

• Upgrade wilh complete soflware compatibility, 
• Increase versalliity wilh options uell as: 

- High resolution board support 
-L.ocal pe11-ploller support 
- Hard copy Oil mairtx prll ter 
-Advanced cC11T1m11nitllUons program 1eatures 
-Other 1trminal emulillions. fndudlno: 
-vnoo (tradt!malk Digilai EQu'pment Corp.) 
- RETRO·GAAPHICS (trademark Ol(iilal 

Engineerlno. Inc.) 

• 30 DAY NO-RISK TRIAL PRIVllfGE . 

Clrcie 139 oii tnqulry card. 

http:ltbtiCi.11
http:FUU�FEAT\111.ED


Pioneer of Low Cost@pinecom'" Apple* Compatible Computer 
No CopyrTght Problems! 


Compare These, Features with Our Competitors: 


•Powerful Utility Program (100% Apple Compatible) 
with New • 68-Key Upper & Lower Case Keyboard wfth Numeric Ke ypad 

• 25 Pre-programmed Function Keys Improved
• 2 Speed Auto Repeat Funtion 

Keyboard• 64K User Memory-expandable to 192K 
• SA Switching Power Supply {11 0!220VAC) and 64K RAM 
• All ICs Are Socketed for Easy Service 

1 
• Nation-wide Dealer Network for Convenient Technical Support s49900And best of all; the price Assembled and Tested is just. . ... . . .. .. . . . 

,@pineeom'" DP-&4 
• Dual Processor (6502 and Z80A) 
• Detached Keyboard 
• 64K RAM Expandable to 192K 
• 25 Function Key K~yboard 
• Auto Repeat Keys w/Upper/lower Case 
• 2 Slim Disk Drives (optional) 
• 100% Apple 11 Compatible 
• 40/80 Column Display (optional) 
• Runs Both Apple Soft and CP/M Software 

Model DP-64 Fully Assembled ... $650°0 

1- ­

AP-II COMPUTER A&T 
Apple Look Alike 


48K User Memory 

Supports Upper & Lower Case 


100% Apple II" Compatible 


s45500 

AP-II MOTHERBOARD 


Apple II + · Compatible 

48K Memory Space 

8 Expansion Slots 


Bare Board ... .•.. . ..•.•• $69.95 ea. 

Assembled & Tested .•. .$295.00 ea. 
---------------------""'PRINTER by SUper-5 

Parallel Interface (Centronics 
Compatible) Standard 

.
El Microprocessor ectrorncs 

80cps Bidirectional with Logic Seeking 
96 Character ASCI I 
Adjustable Sprocket and Friction Feed $25500 Disk Controller DDS 3.213.3 Aulo Select.. 75.00 

Model CP·BO ... . EPAOM Wliler Carel (271 61273212764) ... 75.00..... 


MICRO·ll COMPUTBI 
100% Apple Compatible · No Copyright Problems! $47500 

Model I 48K RAM •.•.. . 

Model II 64K RAM .......$51500 


Model Ill 64K RAM w/Dual CPU •.s555oo 
(6502 lor Applesofl & Z60A tor CPIM) 

Case and Keyboard Only •.. • .... .. .$159.95 
All above models are standard with Numeric Keypad. Function Keys, Aulo 
Repeal Keys, Upper/lower Case Function, Fully Assembled and Tested. 

PERIPHERALS 

Auloterm 80-Col. w/Soflswilch ... .. .. Sft.95 
ao-co1umn c11rd ...•..... , .....•..•.. 99.95 
80-Column for Apple Ile' ... . ... ...... 49.95 
Z80 CPIM CanJ (no software) .••. • , ..•• 99.95 
16K RAM Card w/Cable ......... ..... . 47.50 
Parallel Printer Interlace . .. .•... . . ... .. 85.00 
Bullci tor Prnler 1n1ertace (1 6-64K) .. . .• 85.00 
Serial Printer Interface Card w/Adj. Baud • 85.00 
DJs~ Controller . . . ... , , , .. .. ..•. . .. . 65.00 

3M 
DISKETTES 

SALE 
Single Sided I Double Density 


Soft Se<:tor 


10 for s24so 



c LANGUAGE 
PROGRAMMERS 

c..yn•m• 
C COMPILER 

c-window™ 

The complete c: l;mguage source leve.I 
program testing and deougglng tool. 

• 	 Single step by c source line, 
• 	 Set breakpolnts at ~ne rKJmbets 
• 	 Display and o tter variables by symb~ 

name. using c ewe~slon synto~ 
No more p rlntf or assembler level 

debuggngt 
c-wlnd-lM Is o support pacl<oge for 
the C4yateme C COMPILU for 
8086/8088 based systems. 

Conlacl: 
Fullerton,CA 92634-pnm•

P.O. Box 3253 714-637-5362 

" CONTROL YOUR WORLD " fil/ 
~ WITH YOUR VIC-20 r41. 

W!ill slmpro cl;c.i1t& using low cosi !"'rU •nd cur 
P'll!l"m $upplillCI Otl ca55'11te 1epe, we'll s ­
vou how 10 u•• '°"' COMMODORE VIQ.2') fer: 
• 	 Olgllal Thumomnte!l • Dlgllal Cloe~ • 
• 	 B11ral1r Alarm - 2 Zone, Time Conlrullad 
• 	 Fite Alarm - 2 Zone, Time Controlled 
• 	 Oi11l lo Dnn Ugh1Jng wllh Pbala CeU 
• 	 Furnace and Air C<lnd., Clock :md Thermostat 
• 	 Clack ConlroJJed Appliance Swltclles 

SlmPle ?(OQr•m varlollOM In t>ulc- enn opor41& 
l'Q1'11, motOI•, furnaces. machines, hHI p11n>pg, 
f04ll<l•. SOllnd •YS1•m•. tost equ pmol\I, swim· 
Jrllng poola, !)a.fden watering~ and mate . 

Your • ldoo ser- Wiii display slmu~anecu•tr: 
• Two Olgl101 Temperatures • Olgital Irmo • Two 
Anolog lnpul• • FiV<l Input PO<IS $1 lilll • Elgtll 
Outpul Perts. Status. 

GfT ALOW COST EDUCATIOH IN COMPUTtR COllTRDL 
OR!IEll YOUR CASSITTE ANO INSTaOCllON BOOK NOWI 
$31.llll PRlCE IHCLUDES POllTAOE. 

Clrcte 89 on fnqulry card. 

CORONA 
$2395 

• 2 Dr. 320K ea. 

•126K RAM ~~~!!~~ " • soltware 
•RAM Disk 

You• chD.lce of DESKTOP or PORTABLE 

• NEC 8201 A new book compt11er - .. - - 1677 
• IBM·PC 641<, 2 Ors, color graphics .• 52499 
• COLUMBIA 2 Ota, Kybd, soflwaro • $Z49S 
•EAGLE-PC 2 Drli. Mon, 12eK, eohware $24iS 
• SANY0·550 IBM C.ompalible, 128K • . $899 
• FRANKLIN Ace 1200 OMS package • $1699 
• FRANKLIN Al;e 1000 Pro package - - $1199 
• SIGMA OESG 10MB 81\p'in chassis 11799 
• OATAMAC 10 MB lolertlal (IBM·PC) ' $1499 
• E.PSON FX-100 tt>11 beSI of EPtOn .. , $739 
• EPSON FX80 . , ··- " ·-···- $S35 
• DYNAX 0)(· 15 letter cttJallly, IB cp_s __ $4:29 

• SILVE.R AEEDEXP-5502Qcps, 16' wide 1599 

• OKI 92 160 cps DP, 40 cps corrospdn . S445 

• OKI 84 200 cps OP, 50 cps corrospdn 1948 


-<:all for 01 h.er ilem$ not lls ted­

We meet ar beal any p<fce 


MICROLAND 5223 Beechnut 
Add 3% lot MO/VISA Houston, TX 77096 
COD 15'11> c:lepostt (713) 668-4695 
(Shf? $af'lll! dn.y order) 

S2 crl!dll 10( /llflg dls1ance phone order 

crrcle 247 on Inquiry card. 

I i 

APPLE COMPATIBLE 
Disk Drive ....... . .... $150 .00 ea . 
Controller Card . ... . . . . . $'35.00 ea. 
Computer Case . . . . . . . . $55.00 ca . 
Keyboard . . ,. , . . .. . . .. s10.oo ea. 

(Numeric and Funolion Keys) 
Switching Power Supply ..S49.50 N. 
Joystick (Heavy Duty) _. .. $17.50 ell. 
Slim Fan , . , , , . . . , ...s2s.oo e.,. 
Prlce5 ror c:learers In qY~nlf1!e.s of 25 or mere, 


End Usms Inquiries welcomed 


ELECTRADE CO. (408) 946-2541 
780 Trimble Rd . Sui te 605 

Sa ose C 95131 

Clrcte 12.B on inquiry oard. 

Circle 79 on inquiry card. 

• TeleVideo DEALERS 

• fas1 Ourni)'f!eSIOra 

Co'fr 600'1 per cf<Sk .SOO 
• TYPE Ahead willl PriB1 Scree~ 

&! Character fype Allead BIJ1le1 , , . .S~ 
• 3210 &2780131!10 8iS)llC Cllmmllllkalillns 

jrooi P~ 1 6 Batedi mo &mo 
• TurboOOS IQ( TeleVid<!o 51111 al S22S 
• L\'UC• CommunrcatlO!IS 
Pa~ - .. ' " ' , $155 

• B' Olsk DriYll lor 802 Computer 
DriYe & SolrNara . . Sl,100 

• RM Cobol' fol l'utbQDOS 
Full System .S525 
RunTlfTMI . , .$175 

• St.aiidby ~ System 
200VMOfMl·SOC'i'~. As low as 5363 
11~/COL 11 • fDgl11e1ad u11demark oj 

Ay1n·Mcfa1land Oorp. 
CP/ M ts r~lswed lr.!demark ol D19~~ 1 Remrch, 11\C . 
T111boOOS rs• reglsll!ff!ll lradem•uk cl ScOware 2000, Inc. 

PLUS OTHEll DODO TElEYIDEO STU Ff I 

COGITATE, Inc. 
SPECtJ.USTS IN UlllOUE THEVIDEO SOFIWAFIE 


24000 TeJeg1apb Road, Southfield, Ml 48034 

{313) 352-2345 


VISAIMASTEll CAllD Accepted 


Clrcle 67 on Inquiry card. 

Apple Hardware CALL 
IBM PC Syslem - - - - - . - . - 2550. 
Oynax 449. 
Gemini 10X _ _ _. _ . ____ . . 279. 
Okldata 92/93 _. _ .. _.. 439nss. 
NEC 8023 . . . - •....... , . - 399. 
NEC 3550 . .. . .. 1850. 
Amdex 30013100 ....•. 1291167. 
Lotus1 23 ----· ______ .. _. 319. 
Rana Ellles _. . , .• . . , , , • • . 239 . 
Tandon TM1 CJ0.2 . - - - • - .. 239. 
Slim Dr. 5V•" Apple/IS M , 199. 
Password , . • . . • . . . _ . .. .• 329, 
Anchor Matk XII 300-1 200 . _ . 289. 
Hayes 1200112008 •. , . 469/ 429. 
Koala Apple/IBM , . - . , - 78198. 
Mlcromodem l ie 259. 
Quadram 64K , , 269. 
Soltware 30% OFF . • . . • .. CALL 

Computer Price Club 
16783 Bo!!ach Bl~d.. HijntJng1on eeacn. CA 92647 

714-841-6160 ..NO CLUB FEE -
Circle 71 on Inquiry card. 

for p.1n,phltl 'lili-r;t., ~ 
r.o .e .... soa s .... nw_ 
CA. USA ~5041 l 

hft '"ll ' f'tw 1Ylfio1ti1!1itfillllft 'f'l ~.11 -

LSI JAPAN CO., LTD. 
.:1.1 11 '-0HK~ ~ mJ""· I.I ff"Mi,,'n i •'t•1 J41'1..' ­

r 1M;r.rut111 11H • .!.1 ! ~ 

Circle 221 on Inquiry card . 

IY~~1 Scolctiw DISKITTES 

3M 
Ca:ll Toll-Free 

1·800·328·DISC lor pric&s and in.for· 
mation. Dealer i nquiries invited. 
C.O.D . and ch<irge 0<1rds aooepted . 
All otd•n ahlpped l:rom 1tock. within 24 
houn. Call loll FREE 

No~th Hills Corporation 

:>:.64 Rolhng View Or. 


Wkll• Sflar Lokc, MN 55110 

I -800·32S•DISC 


MNCall Cc>ll•ol 1· 612·170-0405 




"-LDS. 
APPL£SOFT COl.IPIU'A 

BASIC COMPILER 

COBOL COMPILE~ 

FUGKT Sl lol ULATOR llB!ll 

MOUSE (IBl.II 

11Ulll-100L BUDGET 
MULll-1001 FIN. mu. 
SOFTC~RD II 

SOFTCARD PRElllUll llle)

64K IBM SYSltllCAJIO 

WORD 


BPI (GL AP,~ PAY, INV)

BROOERBU 0 AJ<Mlt l!.ldllM 

Ba Sir ti Wn1er 

Oral 
LDlltlllnr.tr 


CENT RA PCIHI C01Jy II+ 

OA IAllOS1 Allee 


o~~Mrt:;;~~~ u 
Zlll'.lon 2999 


OLM Alrell All!JA""1 Sclt-37 99,H·27.99 

AHIQll'" IA Stn-3799.H-27 99 

°"'111111 11111 0 15rOn Scn-37.99.H·27.99 

OragO'l Mr> SCll-37 !19.H ·27.99 

~tt<OI Mutuolallilll SCll-37.99, H-27.99 

M- lliwon Stn-37 99,H·27.99 


~:ovir.'~=~ I~~ m;
WlllO RU!r/Slltlll ng W11 37 99 


fP'rX C••l~ CNmblle Cll(Ml\p 22.99 

HAY0f1' P\t~tittr 94.99 

Sir~"' II Zli.99 


l&S Clossw<lld ll~iC 39 99 

LEAR ING CO 8"'110t• G•m!I 29.99 


Buirttile PIOI tG.99 

Ge• INdes "'UHi 29.99 

JWQaiH R.inboW 19 99 

Mag~ Spell 26 99 

MoPIOWn hralll 26 99 

AOC'( 1 Soot$ 33 99 


UGH! IHG MHl!ltll't 29 99 

MICROLAB om Fltlory 22999 


Miner 20-4911 21.9 
OD ESTA CHESS 5:>99 

0010 37 99 


~~E~G~ ~~tm~:lin m;
Sc1eenw•1ler II 19 99 

U111ma 11 •• 99 

G•neral Manaoer 169.99 

ULTRASDl'T Ser11tn1sStoi 29.99 

Mau onrio SLlll 29.99 


\II SICOAP ScatI 

MICROPRO 
lnlo1t.,/Word1t1r 
Word• tu Pro 

ALPHA !'LOT 
APPlE MECHANIC 

BEAGLE BJ.S1C 

DOS 80SS 

DOUBLE IA~E 

flEX IEXT 

FRAllE ·UP 

PMHTOOOS 


I 	 rtPDISK#I 
lYPEFACES 
umnv cnv 1!1.99 
ALL OF ABOVE 234.99 

COP HIK RAM CARD 
PrlMt< Caro i Cable 39.99 

Fon W/soror. 2 411111!1$ 39.99 


DAN PAYMAR l~" C.se 1(re-t I·61 25 !19 

lOWOJ Ca!O? \10¥ 11 19.99 


DARK STAR Smp5t1ol U 89.99 

EASISIDE Wllaur~ t 19.99 

FOURIH Dl'-IEMSIDN OrlYo 2t999 

HAYES MiCrol11QOem Ill SC/o.LL 

HDllE Rt11nl lllV 19,99 

KOAU PACI 89 99 

KRAFT Jo'fSbtk 44 99 

Kl!Aff 1'1-00IU J 1.99 

LEGENO 128K ~l JS9 99 

MICRO·SCI Drl>t 219 99 

MOUNTAIN CPS Card 159 99 

NOVATIOH AppltCal U 259.99 


o~~~·~Fc?~:::.:: m~ 
811fler11<111d tt 9 99 


p~~1~~~ ~~.tl~~t tm~ 

Si' lURN t281C ~am 319 99 


Acct!e1a101 II •4~.99 

N•pluno 64K 199 99 

Neptune t 28 K <9990 


AJ.S CP/M 3.0 279.99 

r(C,~ 
·~ 

SYSTEM SAVER 
• Surge Suppression 
• Fits Apple Stand 
• Dual Outlet 
• U.L Usted 
• GreatGlltl 

APPLE WRJrER PAE·BOOT 

CHARACTER RDlotS 

ENHANCER 11 

FUNCllON STRIP 

HARDS Wl lCH 

MtC ROMOOEMCl!IP 

l'S10 

SOFTSWllCH 
UllAArERM 
ULTRAIER MrAE·BDOlS 
l/IOEOlEAM 
\llOCOlfRM WSIS + JNV 
\llSICALC P~E· BOOT 

3 Ring Disk Shetls 110) 
Fiii> 'nFiie lotrg/N~ 
Flil> 'n Filo w/ll>Ckll•y12s1
FllJ •n Flit W/Lock111y ~I 
HAVES JOD Baud SN1lrr.odt:ll1 

1200 Bauu SmaillllOClem 

~18v~f1&:.~ C• I 

OVATION I0l/2 l 2 AulO C1I 

NDVAllON 103 SN~ Cal 
HOVAJlON f•IJill\SlllO MOil 
~Sl11pW1Sllfll•
PrMller Stand Stnall (plXQUI 
P!Nllo! SI.Ind lllQe (p!XOISJ 
A18BOHS - lkulhe< 

MX& FX 80 

MX & FX tOG 


OKI 82. 83. 92, 93 & Gem 

US/ Compumod ftF llDD 


Fingerprint 
(Epson Enhancer) 44.99 

380Z Letter­
Quallty Printer 

Ai.jOEK 
PRINCHOlj RGB Hl-12 
OIMOCKROME RG8 ~X· 12 

TAXAH 12• ll!11b8f IS 11111 

TAXAN 12·· Gret<I 18 mn 
US/ Pl I 9" G111t11 20 mil 
USI Pl 2 12" Gr&e1120 mh 

USI Pl J I 2" Ambtf 20 mn 
USI P1 • !I" Amllof 20 Mh 

~~~~ioec~::;~1:,s11' 
11• tG Prlraron 

APPLE SOFTWARE 198J 800 

Al/o.RI SOHWAAE 1983 BOOK 

APPLE GRAPHICS BOOK 

CPA (Gl.. AP, AA. PA'Yl •• 

fi:Mlfl h i CLASS MAil 1/o.Pl 
rc1.11FL lstCLASS MA IL08MJ 
HOME ACCOUNIANI+ {IBM) 
llOMEACCNT.+(l<AVPRO,OS8J 
HOME ACCHT + (TI PllOI 
PAOPEATV MANA GEMElfl 
TAXADVANTAGE 
HOME ACCOUNTANT 

44.99 

139-99 

169.99 

12999 

t15.99 

7999 


SCAll 

59.99 
SC~Ll 
SCALL 
26.99 
25.99 
29.99 
22.99 
t4,99 
14.99 
22.99 
U,99 

t29.99 
439.99 
SCA LL 
U .99 


11999 

36.99 

SCAlL 
22.99 
27.99 
S9.99 
U99 
47.99 
27.99 

•0900 
16.99 
29.99 
44.99 

29 99 

4'-99 


4gg_99 

16499 

t99,99 
SCAll 
$CALL 
t79:99 
269.99 

SCALL 

DYSA" 5" SS/DO (I 01 
OYSANS" SSIDO ( tDD) 
MAXELL S" SS/OOtlOJ
MAXELL S" SS/t>D 100)
MAX HL S" DS/00 IOI 
MAXELL S" OS/00 100) 
\1£R8AflM 5" SS/0 ltOJ 
mm:~ ~= ~& 1mi)
VERBAT IM s·· DSJDD 1001 


http:99,H�27.99
http:SCll-37.99
http:Scn-37.99
http:99,H�27.99
http:LDlltlllnr.tr


~ l~TERF~~E ~ 
f:1 S - B I/CJ B 0 AR() 

l UTO""TIYt IOOUSTOIOL ll.OIJGT lC lPPLIU TIONS 

• 16 CMIUINC L Cli! At Jn 
o Ol'TIClClT 150Ll1CO 1/0'• 
• U TC ro CUTOUT s 
• C-•Ullt l{llM l!OS1 ~rc •O<•O:~SO~S 
• l!5(0 1' 1'5TCO.S WI ~ 16~ , U 61 l llllll 

IC61;QD CP:U' 1 

• 	ClPll LC or o~ • ~ •·c SOI.It> STIT[ •CLA YS 
Wt;[JI LAl':C:[ A ll .. t. lD~.O 15. ltCGUlft-Ct> 

• HlCiH l P([D UCHlN( CDNUDL 
o 	 l LU M\ INl [Orl[INC Qi" ll<l>U!l~IU UNi DRS 

DOC RlTl•t Al •DlUCtl Lii> ID lo \/OC TO 
lit[ ! 'llDt lfJlC'~D IUS . 

IKCI! D!IOCIU r1111 l/D 9DUlll5 10 .en •OuA 
11lrtl'& H([C)l AllOI LA8L[ "°DH 0£0\,CS , 

ONLY t 115 ,00 (O . !.~ . Dl!COU#TS ) 

Rte 1noco ••orcss 1 lL '"""mu o• surr 

j?s.!<..'?•.~.!erprises, inc. 
l 00 #CW CPlWl:111Wi11'iS PICl~D 


NC• CAS'TL[ , D[L••llR( ~710 


l Cl7- 311 · 16 6 

Circle 196 on lnqu1ry card. 

Stepping-Motor Driver Box 
with on board BASIC in ROM 
ContJols Motion from any CRT or Computer 

HOOKUP AND GO! 
Provides all required power 

Driv es 4 morois al up to 5 amps per winding 
whfle sensing 8 limit Sl'<itches 

STEPPING-MOTOR TIPS COOKBOOK: $8 
wnh 3·0 so~ware & schematic 

BIG STEPPER. 
ParaJlet Vers ion $49!i /card only $195 
~an Version (RS232) $850twith BASK: $985 
Cenue Com~uter Consullants, \814\ 237-4535 

P.O. Bo~ 739, S1ate Colle ge, PA 16804 

Circle 48 on lnqufry card. 

DE.ALER INQUIRl1!9 INVITED 

51/4" ~g~~es;:CIOrs p1lcu110 

M0~2~ 1 s1daldbl d&M . _ , _ _ _ _ _ • IH.90 
M0550 2 lldtllldlll dins .. __ - - . • , . . 311.DD 
M0677 I aldefquad 96tpl, _____ , . . 33.75 
M0557 2 o.ldat/quad !l&pL ___ -- ..« .5D 

8
,, 

Spec!!')> Soft or 32 Seelor 
F034-9000 I sldalsgl dens . , . . • , . 21 ,00 
F034·BOOO 1 sidit/dlll dens. . • . _ _ 30.00 
0034-4001 2 5ld0$/dll1 dans . . • • _ , __ ,5.00 

Ch11ci<!!"VISA·MC.C.0 .0 .1Add $2 Shfpptng 

Call or wr11e ror our discount catalog, 


LYBEN COMPUTER SYSTEMS 
12SCH RankJn or., Troy, Ml 48~3 

Ph one'. (3Hl 589-3440 

OATALIFE • THE NAME IS THE PROMISE 


THE WARRANTY IS THE PROOF 


Circre 222 on i11qulry card. 

PERIPHERALS FOR 
APPLE II AND Ile 
ONE VEAR WARRANlY ON ALL IT£MS 

ALL PRO DUCTS IUllT IN U.U . 

JA!lli. ~ 
mlt/SMUG.OT OftlWE l ~~"J 1151 
OISk. CCff(IROW!R (DOS 3.H.3) 49 $ g 
iO COLUMH OAR1l 129 1i 

(VIDEX EQUIVALENI) 
ao GOlUllll WITH u. u• 1U ZI 

CfM lie ON ll') 
GllAPHEAPRINIER INIERFACE 119 19 

WIOl 16K TO &I~ DUFFEi\ 
ANO GRAPtUCS 

OUAD CARD (4 FU~CTIOtlS) \59 19 
(PARALL£1. 6E~IA.L BSI\ CLCCll) 
[PRl~TER GllAPtOCS llO M) ~ 

ZIC IOFTCAI 0 0 It 
(MlCROSOl'T EOUIVAlENl) 

~ • fLOPP'I DRIVE f NCLOSUI! 9 

COlO RADD COMPUTER PERIPHERALS 
THE P.C.8. COMPANY 

RR. 6, BOX 7·0 CiOLDEN, CO 80403 

(3031278·7172 

Olrcle 58 on inqulrY card. 

DATA ACQUISITION 
and control for ANY computer 

The Mode l 8232 communloates vi e 
AS·232, and has 8 analog Inputs (0-5 VDC; 
8 bi ts), 8 d ig iia l Inputs and outputs, and a 
2000 point buffer. Suhable for nerd data 
logg lng or tab use, the 6232 costs only 
$540. Di rect bus-connect unit ror TRS· 
BO/lll & 4 Is 1295. Detailed manual , $6. 
Phone our applications engineer or write: 

** STARBUCK **DATA COMPANY 
PO Box _24, Newton, M_A 02162 (6 171 237· 7695 

Clrcle 343 on lnqutry caret 

IC PROMPT DELIVERY!!! 
S .SAME DAV SHIPPING (USUALLY) 

2561< 
64K 
64K 
64K 
16K 

27128 
2764 
2732 
2716 
2532 

DYNAMIC RAM 
150 ns 585.00 
200 ns S.91 
150 ns ll.09 
120 ns ll.97 
200 ns 1.56 

£PAOM 
300 ns 
250 05 
450 ns 
450 ns 
450 ns 

STATIC RAM 

519 .20 
6.30 
4.25 
3.60 
4.75 

6264P·15 150 ns $.35 .9 7 
40.00 

5.75 
6264LP·15 150 11s 
61 lSP­ 3 150 115 

~I~ YffiA tr UPS C.~9t CQ0 
Factory New, Prime Paiu .vPco 

MICROPROCESSORS UN~lMITED 

~E~s~K"'J:';." '"• (91 BJ 267-4961 

Circle 250 on Inquiry card, 

NOW! 

Shugart Disk Drives. 


Guaranteed to Work, 

Used 8 Inch Drives. 

SA-800 S/S, 0/0 Sl9QOD • 
SA-850 D/S, 0/0 S29QOO • 
Call or write for Information oo 
our Low con data acquisition, 

for ,Industry or Home. 
•Add $10'"' ihlpplng charge Inside 

continental US. 
lllnlle SuppUes Lan. 

Call or Write: IS13l 43!r5440 
See Oat.a Corporation, 

P.O. Box 773, 
Cayton, Ohio 45459 

\II~ KCl!!pt VY&. M.1:1t~rQrd 1 
Ohla Pftldrnn •lld 6% -.1.,, u.... 

Clrcle 326 on lnqulry ca rd. 

Is now oflenng IJ\e1r OEM qua111y l11gh 
performance zeo based sfngle boaro 
m crocom prners al a sul)slan~a l savings 

TheH 8o•rdsF1t•luro: 
• •I °' 6 MH.z• • 2CJI" Se!•al po•W 
• 5 11•" ancl 8" lloppy°'' COlllroilUl 
• 	 2K Boo1 ROM w•I~ mo,..100 
• 6~K RAM • C<!mror>ic& para 'el porJ 
• H.glupe!C'dlll<l 1ecuona1 para1 P<l•1 
• OMA CQn1rolle1 • SAS! ln1.,,1ctl" 

"°'*"" 
S...d ~or AIOMJI Ordti1 ra: 
Dav1dge Corpoial\on 
1951 COIOfl}' SHeel , Suite 
Mountain View, Catllornla 9•1043 
or Cao (415) 964-9497 

Circ le 108 on lngulry oerd. 

PERSONAL SERVICE./FRlENDLY ADVICE,
DISCOUNT PRICES 

MODEMS R11&A (91 
t1ayes S111artmodem1200 B $599 $439 
Smartmoclem 1200 5699 $-414 
Now:Hayes Mlcr'llmodem11 e 
wllh Sm.artcom lor App\em $329 $239 
PRINTERS 
Dlat>to 630 $2350 $17Zli 
Dalsywrller 48K wltli Sutter $H95 59111 
Panasonlc 1090 & mo c11 
TERMINALS 
Televideo 9 2 5 $995 1"11950 S1195 IH 

970 $1495 915 
MONITORS 

F'al'liSOfllC I BWI 01300 25% 

cCNTI~/ te color; cCNTipallble Of! 

wl lh IBM·PC. 

tnQUlta about other Panasonic Monitors. 

Please ••• call for OIJr S<11p1Jsloo low prlcu. We carry a.II 

emnst11 llM 01 ill '1H/!ll(ilirr relattO oro<1um allll 

brands nal mentla!le!l 1bcVI. 


Cllllllll Wlltll BKtrwlCi; Cllp. 

156 ~ f!d, Hun~1111 si.111111, N.Y. fH46 

CAt.L COt.LECT 1518) 423-1100 CIC 
"MiSWICl!arge, V<A. Peisiinii CllllcU Acaiillill 
P'llett IUbJltCl1 tD ~lnGil ~ttta111 ;;tibD_ 

Circle 62 on Inquiry card. 

http:mlt/SMUG.OT


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 

32K S-100 EPROM CARD 
PRICE CUT! 

l$59.95J 
USES 2716's 

Blank PC Board - $34 

ASSEMBlED & n:sreD 
ADD $30 

SPECIAL 2716 EPflOM'• t45D NS) Are S4.95 Ea. WHh At>owe ~ 11 . 

!<ff FEATURES ? Any 01 o il Ef'AOM loc lton. t•n be 
1 U>es +&V on~y 27 16 l2Kdl Ef'ROM ~ di.able cl 
2 Allows up lo J:lK cl soflwar~ on hM' Doublu s•ded PC boa1!1•.so1de1-m,1&k a 
3 IEEE S-100 Compal1bl ~ ·l~·scret>•'l!d 

4. 	A ~d rMSabte as lwo tndependen l 1GK g Ocltl plaled con l ci 1" '9~" 

b1oc~• 10 Un<e1ec;IPd EPROM ~ ~11wmn 11 ca11~ 

5 C1onw.m~a~•ll!MDd 01 Nc>l1Mla1biU>~ pow ered (law n lo• low cow"' 
select 11 fully b11lle1r(I ~nd v o~s ~@d 


6 On board wa•I st~I~ clloul lry 1f needed 12 Eas anll q~ •r< ro ~'"ombl<.• 


256K S-100 SOLID STATE DISK SIMULATOR!. 
WE CALI. THIS BOARD THE "UGkT·SPEED·100" BECAUSE IT OFFERS 

AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 

WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE 


FEATURES: 
• 	 !156K on baud, u1lng + SV 64k 

DRAMS. 
• 	 Uut new •nlel 8203·1 LSI Memo~ 

Conlroller. 
• 	 Require• only 4 Dip Swllch Sef1clabfe 

110 Por11. 
.., """• on 8080 or zeo s100 mamlnH .
• 	up lo a LS-100 boerd1 can b~ run 

tooenier for 2 Meg. of On Liii• Solld 
Sl1le Ol1k S1ora91. 

• Pto~hilon• lor B•Uery bac~·up. 
.. 	Stollwar" lo m111 lht LS-100 lo your 

CP/ M' 2.2 005 la IUpplled. 
• 	 The LS-100 pto~ldH en lncre&10 In 

apeed ol up to 7 lo 10 llmH on Dl1~ 
lnl•n• I~• Sollwu•. 

• 	 Compare oYr price! Yo u c:ould pay 
up lo l Urneo H mucl• lor 11mllar 
hoarea. 

BLANK PCB WITH 2716 
CHAA. ROM, 2732 MON. AOM 

s599s 
SOURCE DISKETTE - ADO $10 

SET OF 2 CRYSTALS - ADO S7.50 

• Ono 8a1ld •U.ppo rlo bolh R,t.M 1nd EPROM . 
• FIAM suppor11 2MHZ op•n!lon al no HI•• 

chl"ll*I 
• Boud m•y be parll•llY popUl•led In 161( 

locr1ment1. 

- ~- ..- ­ ··- ·- ~ -.,.•.. 
AILI. 

CPfi!OMllll'f 

'*'·· 
ifilif'!f'.flllbtf 
•DO n..oo 

' · -~~~ 

~ -
I ll;<- -- ­ '....._ .:::_ ~ 

11 1 I i . -,- ­
1 ~ ... L...i ~ ~ \:=­---=...( 

W• loo• our Vtty popultr 32K S1GCI EPflOM C•rd and added 
addlllonaJ lo;lc lo crHlt 1 more veraellle EPFIOMIRAM Bo11d. 

FEATURES; • Thlt o,,. board ••n two uood In 1ny on• ol lour ""'Y"' 
/lo. At 1 J2K 2716 EPROM Board 
e. "' • 3~K 27J2 EPAOM eo..d (Ullng E•.,Y Olh... $odttl)
c. At • ml~•d 321( 2718 EPR0MJ2.K ~. Fl.Iii,( Board 
D. At 1 321( Stolle RAM 8011d 

64K 5100 STATIC RAM 
s199~~ 

NEWf 
LOW POWERI 

RAM OR EPROMI 

BLANK PC BOARD 

WITH DOCUMENTATION 


.____ss=s ___, FEATUR ES:...... __ 
SUPPORT IC• + CAPS • UHi nttW 2K. a (TMM 2016 Of HM 6116) FIAM1. 

• Fully ouppo.U IEEE 696 2.4 BIT Ext•ndtd$17.SO Addreulng. 

FULL SOCKET SET 
 • 64K dr•wo ol\ly oppro1lm1lely 500 MA. 

• 200 NS RAM1 ar• 11andarCL [TOSl'llB,A. mekH
$14.50 TMM 20161 ee 11111 al 100 NS. FOR YOUR HIGH 

SPEED APPLICATIONS.IFULLY SUPPORTS THE • SUPPORTS PHANTOM !BOTH LOWER 32K 
NEW 	IEEe 696 S100 ANO ENTIRE BOARD), 

STANDARD • 2716 EPAOM1 m1y b• ln•l•ll•d In eny ol lop •llK. 
• Any ol the lop 8K (EODO H AND ABOVE) may(AS PROPOSED) be dlHbled 10 pro~lde window• la ellmlnal• 

any poulble c·OnHlc;to wllh ~aur oyt lem monitor,FOR 56K KIT $t85 dJ1i1 controller. ale. 

ASSEMBLED AND 
 Ptrlacl IG! 1"1•111y1lem1 1ln1>e BOTH RAM ond 

EPROM may co·e•l•I on the Hrn• bo11d.TESTED ADD $50 .. BOARD may b• parllally populaled u ~K. 

NEW! 
LOW POWEAI 

RAM OR EP!'IOMI 

FEATURES:
$LANK PC BOA.AD • Uoe1 new 2K • e(TMM 2D16 or HM ti11ti) RAM1.

WITH • Fully 1uppGMt e.cended Ad<lreHlng . 

DOCUMENTATION 
 • 64K drawt only 1pptoxlm1laly SOO MA. 

• 200 NS RAM• lrl! 1l1nd1td. (tOSHIBA makH$52 TMM 20161 11 fut 11 100 NS. FOR YOUR HIGl-I 
SUPPORT ICs + CAPS SPEED APPLICATIONS.) 

• 	 Board 11 con«ut.ued 11 3·16K bloclu •nd 8-1K$18.00 bloc~• IWlltiln 1ny ~K blocl!l lor ma~ lmum 
Uea iblllly.FUL.L SOCKET SET • 2716 EPROM• maw bt intl•ll•d •orwh.ere oo

$15.00 so.rd. 
y Top 16K may be dlaabltd In 2K bloc.I<& to oold 

56K Kil $219 1ny 1/0 conlllcb, 

• Uu1 NtW ;I( l I (TMM2011 or HMl11&J RAM't 
• 	 Fully BUPl'Oflll 11!££ IH au.. atan.S.rd (A• P<OPOHdl 
• llupporl1 24 Bii E.•londod Adi'..11n11 
• 200 NIJ (FAIJTI) RA M'6 ... •l•ndlrcl on I~• RA!iil l<ll 
• Supporl1 both c romomco and Noflll si.r 8111- s.1101 
.,. llupporll Pllontom 
• On BcHrd will Slit• G1n•tator 
• Ev•rl' 211 .111oo1r. m•v to. c11111>1tcl 
• Addr•-.d .. two MP••••• 11K llockl "" any 114K BoiJndlf'I' 
• 1>9rloet 1or MPIM• Sy1tam1 
• RAM Kii 10 veni low "°"°' !300 MA ty plQol) 

32K STATIC RAM KIT-5129.95 
f·o• RAM Kil A& T · ll dd S40 

WITH I IN. 
SOURCE DISK! (COMPLETE KIT, 

(CPIM COMPATIBLE) 2K VIDEO RAM)$1299~ZAT-80 

'TM OF DIGITAL RESEARCH INC. iCALIF.) WE AiflE)jOT ASSOCIATEO WITH DIGITAL RESEA"CH INC. (CAt.IF.) THESUPl'L,ERS OF CPM SOFTWilRE 

BYTE February 1'.184 517 

Digital Research Computers 
P.O. BOX 46156.5 • GARLAND, TEXAS 75046 • (214) 271-3538 

TERMS: Add $3.00 postage. We pay balance. Orde rs under S15 add 75¢ 
handl lng. No c .O.O, We accept Visa and MasterCharge. Tex Res. add 5% 
Tax. Foreign orders (excapl Canada) add 20%P & H. Orders over $50, add 
85~ lor Insurance. 

http:KIT-5129.95
http:atan.S.rd


DDY.~!Yla 
5~"~~.... $-<io ~o ~oo 

Circle 96 on Inquiry card. 

EPROM 

PROGRAMMERS 
+ UV ERASERS 

FROMS49.95 
LOGICAL D•VIC.•S INC. 

SEE DURADQN P~GE 11 

APPLEUSERS: 

REGAIN CONTROL! 
APPLE STOP CARD 

"fllEUES lHEACllOll OF AHV l'llOGllAM OA 
GAME Wt rH THEfUPOF AS¥111tll 

"KANDlE INTEARUl'l'IOMS WITHOUT ABORT I~ 
VOURPllOG~ 

"GllEATfORGITTING HIG.HEAGA ME$t()RES 
ANDf OA OEf!UGGlllG 

"lllSl ALLS THROUGH SIDE VENTSlOTS 

•110 TOOl S llCOUf~EO 

' USEABLEI~ APPU II MO COMPATl8lE 

CCM PUTt RS 


"90 DAY llMITEDWARRANTY 

·nu5PLUS S1 SH IPPINO. CHECK, 11 .0.. 
MASTE ACAllOOP. VISA 

ANTEtOPE.COMMUNICATIONS 
P.O. 8014116 

Madfson. WI 53711 

Apple II 1 tranmar~ cl Applt CGl!lpultr$, Ille . 
WISC ~lifflllS add 5% H IH tu. 

'~R~~ 
ol looking tor reliable 
Source of Supply? 

~lUJ~H 
lrom Looking??? 

~~~~ 
about 
QUALITY?? 

RIBBONS+ 
ALL PRINTERS 
SUPER SALE 
DISCOUNTS 
Gall Bob Kelly Now•.. 
Kelly Computer Supplies 
1811 Carl St. • SI. Paul, MN 55113 
Ta ll Free ... 800-447·2929 
MN Res. Call Collect. • .612/644-9030 

3M/MAXELL DISKS 
Clrcie ,200 on Inquiry card. 

WHOLESALE 

!fJleltlj¢1f.4 

U. s. ~obotlc• 1200/300 Baud 

Pi!$jiwt:itd ' •• ' . •••• I • '359,"
• 

l f.!M ~c Moc•m c..d , .• . , ........ nt.• 

Wotli 64K Ram . . ••• •• .. , . . .•.. SSS 
Wt ill 2'Sfil< RAm •• • . . .. . . . ...... 925 

S 100 MOdmm Carn • 359 

A LUO O•al . . • • ·~···· . ••••..• . , .•.• 469." 

l @;ll~ilj;h1 
Sllt•t RH d 


EXP SOOP (16 CPS Dai•y Wl>eel 10• PARI • 419>'' 

EXP 500S ( 16 CPS ODl•Y wi>eel 10" SER) ~u.• 


Ooloy W~lor 


~aJ<. BoUe r 1~0 CPS/PAR ) .. 1099," 

Ol<l· OATA 


Mrorol 1no ! 2A !Ser/ Par 120 CPS 10"1 349.• 

Mlctol l n~ 92 {Par 160 Cl'S IO" J • . .. • ~'9." 


lf'" 'lnlopmg a ri.tnatlng In Conu nanl.u l USA) 


' Order Toll Free 1-(600) 621 -5339
Z or Call 1· (801} 29A-0872 • 
or Ru t h Check or Money Order To; 

c. R. E. Wholesale Products 
P. O. Bo• 361 N.S.L., UI. 84054 

ClrcJ11 .94 on nqLI ry card. 

WHOLESALE 

1a1~1a1••1-1 

51h" Soll 5«101 8ulk/ 10 BulllJ IOO 

SSISD 17..IG 15,96110 
S S/ DD Hi!10 16.9 10' 
OS/ OD 2395 19.95110 

1 'Y•illr Gaur:a nlel!'\ 
SJ 00 St\IP9i1'1} I Htindlltl~ i n c.ainhn.o.ntal' USA 

1;11:1:1•1¢1•1 
RJbbon T ~41 ~ 12 

;,oo<• Ol,IP. ........ .. Ill '' e•5 ti +i II 

C tloh PtDwntor C•M mod1l1) S .. HI fi+.H ... <i ., 

c lloh FfD .tOl!.5 M ulU·Sl:Ulie 5. H •'I ea 'l *' ••• 
0Utblo H'(';'pill 0 M uUt--SUI it 5 ~ l!.I ... f'll l"''il. 
Ep•oollBM F~/RlC/MJC.ao ••. .!i .. ;fi • H " ·~ e1i 
E.osoruteM F IR:IUM ~·100 . 9 .. fl"'H &•H, 

Oen.ml !0/10Xf15/15 2,....... 2" !'L 2."' e• . 

N"EC noo "1111..:s rni.:. • • , •• 1 ... e-.a 6 " •• 5 ..~ iii.ii 

Ol<td•I• !Mltlllf831~2/9l •• , . 2" IHI 2-"' H 2.. ~ t!. 

01n.r R1bboru1 •. ... Ci'Ll 
Sn:1p • H•nO 1n ~L USA • '3. Ftilti fr 

Ord1tr Toll Free 1·(800) 821 -5339
Z or Call 1·(601) 298-0872 • 
or Ru•h Check or Money Order To; 

c. R. E. Wholeaale Products 
P. o. Box 361 N.S.L , Ut. 84054 

Circle .96 on Inquiry card. 

CONTROL THE WORLDI 
The SYs.aA I! o loW casl. poworlul microcoolloller 
catd Willi a Tiny BAS IC 1anguBg&, Used In robotlcs1onntg\I manag11mont. process control, 5cienee aoo 
educaUoo. Corilarn.s everytMng r)fledod to wrlle, 
debug, Atlll permanonlly 11oro programs that 111110 
fUfl an pc:M'ilfll?. Th& 46 ll'!ptlt/ootpllf lln!lS lncill!UI 
NO, OIA, "ITL 110 . a11d high C\Jlfllllt drivers. Mulll· 
pto lnpul ranyos wid drive capabllilies. 4K RAM. 
4K EPROM sp~a. 2K soltwarn, & Tiny Basie In· 
eluded. 1/0 and memory l!xpandable. Progrqms 
b0ll1 EPROM's and EEPROM's. As-2320 ?Oil 
oonnact! to CRT terminals, ptlnten. or personal 
oompule s.. Sortware, hardware, pedpfleraJ owes 
avnUllble. 4.5" >t 6.5". SV o.J>Orlltlcn. 
OCTAGON SYSTEMS CORPORATION 
6501 W. 91st Ave., Weatmlnster, CO 80030 

(303) 426-1540 

Circle 273 on Inquiry c11rd. 

For 11111, Hrth:• c.al 
Nationwide: 1·800·621·8827 

ln llllnol$! 312· 944·2788 
DISK WORLD! 

Sul16 ~8«. · JiO E.til H"'°" soeo1 • °"'3Qo• ..,_ 606i 1 

Authorized Distributor 31\11 
Information Processing Products 

• CllE• 

PERSONAL SE!WICEIFRIENDLYAOVIGE 

OJSCOUNT PRrces 

Retail C•E 
SuperCalcltl $395 $259 
SuperCalc 1&11 ..... .. .. . Call 
Lotus 1-2-3 $495 $325 
PFS: File 

IBM... .. $140 $105 
Apple.. $125 $95 

Wesell acomplete lineorsa!tware and gam es; 
.Spttiar.ilng fn Educalfona, and Elusintss Pio. 
grams. 

Cltole 63 on Inquiry card. 

ssso 
ssoo 
0900 

CALL TOU l'Rf.I: 
800-824-7888 
OPERATOlltOB 
(1115' r.t.C, 000. 
~DERSO!ILY) 


1011.~ ..~ 2..Ho.otm .. OtJ' 


Circle 217 on lnqulry card. 

Circle 23 on Inquiry card. 

33.0 0 160.00 310 .00 
35.00 172:,00 340.00 
41 .00 200.00 395.00 
41.00 200,00 395.00 

4 a.so 240.oo 475.00 

~o ~so ~oo 
34.00 167.50 330.00 
42.SO 210.00 415.00 
S0.00 247.50 490,00 

(408) 252-4210 
Jll..F, 8100 AM · S 100 PM 

l'OANIEXTDAY 
SHl-.1!.MT _....... 

~nilfnitecl 
Fe'~ IH\5ar11u,.,.,.Yfll\M, Sv1a.r201 

• CA ~.Aill:l Sal!Sia.. S...J-.c.• t!l129 

Send lor Otn FreeCalalogue • Dealer lrqJfries~nvi1ed 

http:SHl-.1!.MT
http:F~/RlC/MJC.ao
http:FROMS49.95


TOLL-FREE . CUSTOM CO.MPUTERORDERING: CCT800-222-8686 	 TECHNOLOGY 
FOR TECHNICAL SUPPORT/ 


SERVICE / IN ARIZONA: 

602-282-6299 


1CRAFTSMAN COURT- BOX 4160- SEDONA, ARIZONA 86340 
Purchase you r Hardware and Solt ware dlreclly !ram an OEMI SystemsIntegrator. Take ad\lanrage ol 01,1r buying powerl We 
stock a full Une ol Board Leval Components. Software, and Parip!larals . canlor your needs. We 'll give you the Lowes! 
Prices, and the Technical Supporiand Know· How we are quickly becoming well-known tor, SaUs1ied Customers Nation· 
wide. The Natlons 'sCuslom Systerps House ror Buslness. Educationand Sc ence. Call lor asyslernquote. 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

OF PRIME INTEREST 

Our prime 1nterest at CCTls service and 
1upport. We bui ld and sell hundreds or 
syslems per year lo lhe serlDus computer 
market We rigidly adhere lo oor strict 
poUcy ol reliable machines, and reliable 
people behind lhem. We leel the Com­
puPro prnduct line lo be the slale-of·the­
al1 of lhe computer industry. 

THE CCT EXCLUSIVE WARRANTY 
With any syslem we build, we provide, 

in wrltfng, an uncondJUooal 12 month 
direct warranty on the entire system, in· 
eluding malnlrame, boards, drives, power 
supplies, cabling and peripherals! We of· 
ler guaranteed 24 hour ln·hOuse repair 
and/or replacement with just a lolHree 
phone call. We t:an offer this, since we are 
so sure ol our level of quality and reliabi li­
ty, It 's great lo know lhat in the eve"t ofa 
problem, you' re .not oul of business 
walflng on service rurnaround. We deliver! 

Our various OEM contracts with all the 
manufact urers ol the components we In · 
tegrale, allow us this unprecedented llex­
ltliUty. No ractory 0.t<.'s necessaty - just 
get i! running - NOW! 

Wyse1001ermlnaH4"Green .. $699 
WS Pfllm Option· Installed . , . , • , . , $50 
Mitsubishi B" DSDD drives, full or half 
hefghl. Set-up FREE OF CHARGE , . 1449 
OkldataB2 , - . - . $389 / 83 - . . . - S619 
B4 • _s1029 1e2 __ $469 193 • _ sn9 
Alh1on·T-'1 dBASEll 8" or MO ... $299 
Supercllc 86 •IOr CPlM BU MP/M .S99 
VlsualTerminals In stock _________ Call 
LearSiegler ADM 20 •• . _. ___ . _• $499 
Freedom 50 S499/100·$549 
Hays Modem-$259 • Diablo620·$1029 
We carry a full line ol software In all 
avallable lorrnals at discount prlClf!s. 

TECH TIP CORNER 
dBASE 11USERS - CUSTOM TERMINAL 
KEYS ' Implement vour a.rrow keys : 
emulate Wordstar edit commands • send 
an SASE with $2.00 • (ATIN: TIC), Tell us 
your arrow key codes . We'll return easy, 
clelaUed instructions to change almost 
anything. ll's beautUul - Pat... 

(GmpuPro 
0 

) 

PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE·OF-THE-ART QUALITY, PERFORMANCE, RELIABILITYs· OUR OWN IN-HOUSE ENGINEEREDCCT ANNOUNCE · •CUSTOM COMPUPRO SYSTEMS

* * * * * .
CCT·1- ENTRY LEVEL S-100 BUSINESS SYSTEM 

• Enclosure 2· Desk-20 Slot Mainframe • • CCT 2.4 Dual B" Mitsubishi 
INTRODUCTORY PRICE:• CPU 8085/88 · SMhz 8085/BMhz 8088 • OSDO Drive System - 2.4 Megabytes • 


• Dtsk 1 · OMA Floppy Disk Controller • • CP/M 80 • 2,2 LO/ M -CCT Modmed • 

• RAM 16 - 64K SiaHc RAM - 12 Mhz • • All Cabllrtg, C«nplete CCT Assembly, $3,399
• lntertacar 4 • 3 Serial/2 Parallel 1/0 • Testing, and Minimum 20 Hour Bum·in • 

RUNS AU. STANDAAD 8" CP/M SOFTWARE · INCLUDESQUR EXCWSIVE 12 MONTH DIRECT WARRANTY 
CPI M MP/ MNOTE: Each copy we luro1sh ls.CCT modlfled for the target syslem. M·Drive/ Hand hard af,sk drivers are1urnished, 
aoi.J lhe BIOS optlmlzell for the fastest disk :Slap rate. as well as terrnlnaland printer compalibidty. 

* * * * ** * CCT-2 - THE FASTEST MICROCOMPUTER IN THE WORLD!! * * 
enclosure 2·Desk • 90K Baud Parallel Termloal Board • 78 Key Prolesslbnal Ergonomtc Keyboa(tl 

CPU8086 - 10Mhz • Dlsk I • 5121< M-OrlVe/H • Htgh flesa1ulJonAl)1berMonUQ , INlflODUCTORYPRICE: 
128K-16BltMemory • CP/MB6 - CCTModilied • CCT2,4Dual OSDDDriveSyslem $6 ~gg 

Interfacer 3·8 • 	SS1 • AH Cabling, Complete CCT Assembly,Testing, & Minimum 20 Hour Burn-In ,I 
RUNS AllCPIM 86 SOFTWARE · ULTRA FAST· INCLUDES 12 MONTH DIRECT WARRANTY* * CCT.J - 10MIU 68K System :similar lo abaw, with 1ZBK RAM $6,699 * * 

We are Ille largest in the custom conUguraUon ol romplete stale·Of·the·art S·100systems. al package pricing, witlJ integration, 
bum·ln and programming, We custOl)'l bulld CompuPro syslems I hard disk systems for b\Jslness applicatlons. Call tor Cttn· 
puPro literature, CCT system conflgurallon data and technical inlOll11atlon_We cansave you money!

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK * 
SYSTEM SPECIALS - ALLCCT A&T, BURNED IN: 816A·$4299 8168· $4999 816C-$6499 
M·DriveCP/M · Blowout·S39 • OIS1<1W/CP/M·$449 • M-Orive/H ·512K·t1149 

CPU 8085/88-$319 • CPU 8086/87·$579/lOMhz-$659 • CPU 58K·$519/ 10Mhz·S639 • CPU·Z-$249 
CPU 286·$1249/10M'1z·$1359 Disk 1-$369 • Disk 2·$599 • Olsk3-S599 

RAM 17 t12Mhz)·S329 • RAM 16(12Mllz)· S359 • RAM 21 (12BK)·m9 • RAM 22(256K)·S1399 

hileitacer 1• S229 Interfacer 2·$249 • Interlace< 3·5·$399/3·8·$459 • lnler1acer4-$349 

Syslem SuppoJ'l 1·S299 • Enclosure 2·Des~·$599/ Aack· $649 20 Slot Motherboard-$210 


CP/MBO·S99 • CP/ M86·$150 MP/M8··16·$699 • CP/M68K·$279 • UNIX- SOON 

86 Upgrade Klt ~ CoMists or CPI M86, 64K Ram, System Supp-Ort 1, Cabfe - $749 


tall for CSC Bctardt- Now Reteaan -Operatlng Sy1111m Moda/Updales 


* PRICE BREAKTHROUGH * 
Hard DiskSubsystems 


CCT /FuHtsu 51/• " subsystem, Includes Disk 3, custom 

enclosure &power supply, all cabling, A&T, formated , 

bumed·1n. Ready for any CompuPro or slmUar 5·1 00 

sy.stem: CCT·5 (li.5 Meg)-.$1 S9!I 

CCT•10 (11Meg)-$189!1 I CCT·20 ('l2 Meg)-$2299 


7 ? HARD DISK DECISIONS ? 7 * NEW DISK 3151f,'' HD SYSTEMS * 
Hanl/Roppy Combinations 

An exclusive OCT innwatron. CCT/Fujttsu/Mf1subishi 
ullra·syslem: 5v~ '' hard disk next to a1.2 Meg. DSOD 
8'· floppy. Includes Olsk 3, custom hortzontatenclosure 
and power supply, all cabling. A&T. rormatted , burned· 
in_Will stand alone In any Comp._uu_nProo system: 
CCT-511-$2099 CCT-1011-$2399 CCT-20/1-$2799 

2.4 Melfllrtbi floppy S)mm1 

CCT/ Milsubishl 2.4 Megabyte Dual DSDD 8" system. 

Includes custom horlzontal enOlosure, all cabling, A&T, 
bumed·ln.This Is ttie lastas1 syslem available: S1149 
Wl!tJ slacked haH·height drives: $1175 

All Systems ClrrV Ow Elclustve 12 MOflltl Wlrtlnty. 

Prices &availability subjec1lo change. A.II products mrw, andcarry lull manufacturer's warranties. Call lor catalog. free lechnfcal help to anyone. We can oonligure boards &soft­
ware lor yoo rsyslem.Plug·inand go,Arizona Residents add sates tax, CompuPro Trademark - W.J. GOdbout: CPJM MPIM~ Trademarks -Digital Research 

Circle 101 on Inquiry card. 



WE LOVE TO PASS 
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PAICts SUllJECT TO CltANG 

Ctrcle 271 on Inquiry oard. 

RTL 
R elocatable 
T hreaded $150 
Language 

RTL ls • new langl1llgc. wtiich retain; th" 
ipud and cxu~n.sibil ity of Forth b"t •<ids m•11y 
oddldo11al advantage• as a r•milt o r lu more 
strvcwrod dktlortU)' . Names. code. md Vari· 
•bles ate aU l!orNI In scp•ratc •.rcH lor c:uy 
gcn.. ratlon of nt?;adcrles~. romablc code. All 
code h rdoc:otable . RTL wpporu loc>.I ~•rl· 
a.hie>. mulciruldn1, redirKtcd 1/0 , and even 
•llow. d fltil lions to be d1angMl rctroudvcl~ . 
All soun:o <o<io ls lndudcd. VoNicxt• •ro cur· 
rentl1 ova1l•bfo or und~r dcoclopmcn~ lor 
68000, 6809. BOBO, l!IO. 8086 , 80 BB , •nd 
6502, 

RTL Programming Aids 
j 0844 Dttrwood 5£ 
low~I. ""' H33 I 
(616) 897-56 72 

Clrcte 318 on lnqulry card. 

Maxell Floppy Disks 

Dealer Inquiries 
invited C.O.D's 

accepted Call 
FREE (800) 235-4137 

Circle 284 on Inquiry card. 

(6902 I Z4IO dli•I ptoeu•otl 641( COMPUTERS 

(All!* oompol ) In ovJ)Of tt\OOlllft il)tu. US"42G 


ussw 
·(~- pric&J """''"" """' •hid ~-. u •hlpplnQ oh11111• 
(°"1>lf IN"""""' lo<wudod on ""l""slJ 

•Wo .i... ...u....., ~d.. - ..ppll•S. 
m01ntroo~ __..It "p1111r.1y 8"" ln&Mocu. 

• FUii -•pair & iguUW."111 IYlitabl• 
·-~~""111o.sA~llomWt...IJsA) 
ABC COMPUTEAS LTD. (6 lllcno In !lC. Canodol 
eaa E. HASTI!jG ST., WINCOUVER, e.c CANADA ..... :IZll 
PH: (804) 2$.WU. A J94-111U ..... • ­

.. ill ••~hwl•mlA:llf~ ~lne. 

Circle 8 on lnQulry card. 

INDUSTRIAL CONTROL 

MICROCOMPUTERS 


We have six single board compule rs, two 
video boards and 20 other control products. 
You can use our products for security 
sys1ems, heal co11trol , llgh1 controt~auio· 
mated slide show, traffic lights, lrrj gation 
syslems, home comp uter systems, auto­
mated process oonl!ol, and robot control just 
to name a few. OEM prices available. For 
catalog cal I ct write to: 

JOH 8U.L E G INEllRI G, lNC. 
1014 CENTER STREET 

SAN CARLOS, CA 94070 
(415) 692-8411 

Circle 35 on Inquiry card . 

THE INFLAT ION FIQHTERSI 

4116 200ru &l'llMI 
4 1 16 150... 111113. H 
'211 4L 3i0Gn,.. a111a.oo 
2 114L 200n> Blfll.00 
-4 164 :ioo.1 15~~0u<:h 
~164 15(Jru 
6n6 1 ~0.... .,,20 U.d'I ' '·'' ...-ch 
6116 200ns 
61 I Gl..P 150.. ,,,as ui:h""'·"' ...i:t-1 
L 791 Dbk (_o"trolkr •20.00 u <h 
117 1 Dbk Conltollu '16.7' ""' ze.OA,Z90ACTC. fl.SO Hl:h 
ZBO.A PIO S-4.00e:u.tl 
8251,0. 14 POQ Hdi 
82.55 •4.2~ .."' 

Bl'4.2S 15.00 tilCf• 
2716 
271&•1 

13,]5 OCh 
:Z,7)2 •l.6' 1-iidt 

6 114.2.-5 15 .00 sJich251.2 
•~ .!!·~um21"4 

2!164 5Y CAL.I.. 
6067 CAU.. 
66000 <:I.LL 

C.~IPS& D"LI! l 'W6·45Hl770 
1065!)' !'I.E. 4th SI., Sult• 400 
lklk•uo, WA !18004 

Circle 51 on lnQulry card, 

LIFETIME WARRANTY 

GENEJUC SERIAi. 

COMMUNICA'flON CAil)) 


For Apple II+• and Apple lie' 
The Geoerlc $41rlet Communlc1llon Cud 
(GSCC) 11 a.n e1ynclironou1 device 111•1 1up­
ports •II protocol needed lor lull hand1h1ke 
communlc1tton~H••dw11.re OTR, CTS, RTS end 
SD!tw••• XON, OFF). Th• board IHl\IJH 3 H• 
lootablo ofitlon•: Baud Rate from 110 to 9600, 
Full or Ha I OuplllX 111d Auto Llnel11d On or 011 
that are software aeleclable. And lh& 3;Jillon& 
can be controlll<I without burning D new ROM_. 

Specl11 Jntro(luctory phis shlprilng 

and h11nd Ing. 


On!~ Ooa.ler Pricing Available. 

Price 7995 
Computer Technology Associates 

CT.Fl New Products Division 
1704 Moon , N.E. 
Atbuquerq1J e, N.M. a1112 
(SOS) 298.0942 

Spec1Uc.1Uons ·iutiJec t lo c l'tangs lil!illllhou1 notl.c:11. 

~:ui':,, tn~~glaloted 1 rodom:iS~J//Zc•Pl6d 

Clrcle ao on lnqul()' card. 

Ser/al • 111111111 . Parallel 

""' ... , ...-< • I ' . 

. ;)}; ·•:o 
.. ~-:..._!JI' 

Convert What You Have 
To What You Want! 

~ ........ """' ...... 
f'INl.ow.e.loottD 

0--11'.~ .... 

• CAll(B05)48M665or48T·1666 
- For FAST Delivery 

Circle 132 on Inquiry card. 

SMITH-CORONA 

UNBELIEVABLE! 
$539.00 


CALL COLLECT: 21418.26-6571 

FIGURE LOGIC 

BUSINESS EQUIPMENT, INC. 


6400 Guton A1<e. • Dalli•. Te1o.... >.!l• 

Circ le 143 on nquhy card . 

http:communlc1tton~H��dw11.re
http:S-4.00e:u.tl
http:Blfll.00
http:a111a.oo
http:p1111r.1y


ACCESSORIES 

for your 

IBM PC 


.J"1!.ft._:l>°E: 

Computer Products 

SIX PAK PLUS- AST 
Up lo J114K RAM Clock c:a land111 with bat111ry back·up 
Se,.a l pon. Para !le1 prln1er !)O rt, Opllonol game i>O' 
Super drt•e an(! super sl)Ool so1tware fnclucled FAE 
641t. C,S,P /Ll!I Price 39!i .00) $269.95 
2561< . C,S,P /U&r P11tn 665 001 ~489.95 
For Ci1m o Port Op lion Acid (llS I Pnc.. 50.00J $39.95 

MEGA PLUS- AST 
Up lo 5 12K RAM. clac cnrenaar w110 l>llHery bee ··up. 
2 'lerlBI porl~ parallel prin1er PQ• l. game port Super 
<11,.e, an<! !iupl!<~OOI ~ollwa11> lncludl'<I FREE• 

64K , C,S f L11tl Prlae m 00} ,2119.95 
256K , C. 1 serial ll1~1 Pnca 66500! ___ S4Z9.9S 
S12K , C , l •~rl1I (L1S1Prr~1059, 00/ ___ $795.00 
Second url• I port opllon /L,.1 Pr/ca ~.00) _ 539.95 
Prlnler pofl opllon IL•~I P11r;,, ~O. OQJ --- SJ9 .9S 
G1me port op!fon t t1s1 Price !iO.tJOJ ___ 539.!IS 
Eoch addltlonol 64K, Add fl/$/ Prlco 89.95) _ $44.95 

COMBO PLUS-AST 
Up 10 :.>S6K RAM C lock th t1a11arv bnc~-up, Sonat 
pan. Parnllnl po<I , st1p111~pool •ol lW11ro lnclodecl FREEi 

60l, C,S,P 1Lr5t Puce 395.00J $269.95 
256K. C.S ,I' /LISI Prlf:fJ 6!15 001 $419.95 

1/0 PLUS- AST 
Up to 2 .eria. po1ts, pa1a11e1 pr.nter pof1 , ctoc~ 
caiinndar W4ifi baHf!ry baclc-up Supenjnve and su pcf~ 
~001aollwara1nclude(I FAEEJ 

Cloe & 1 .. rial porl (LrM Proce 165 00/ __ $129.95 
PtlnlJ>• porl oplion /LISI P11c11 50.00) --- S39.9S 
S«ond torlnl por1 option (L1sr Price 50 OOJ _ S39.QQ 
Ciam• por1 option rusi Prrce 50001 _ __ $39.95 

OUAOBOARO 1- 0UAORAM 
Up 10 256K RA;M sor•ol ""'' · p~•ollel po•t Cloe 
a1endm RAM disk and p r1 n1t:!ir spoot~• soflwar e 

Quadboard w/ o RA;M (l15r Pllce 295.001 _ ''214 .95 
64K 01.1aclbHrd IL111Prtcu 3 95.00J --- 5275.00 
1551< Ouadbolltd rL•SI Pt1C8 sg5 001 --- 5399.115 

QUADBOARO 11-0UAORAM 
T~o set1nl por1-&. cloc'kl cntandar memory expans~on1 
and Ouadma.ster so ltwil'Jt! 

QuadbOBl d 11 . 1>4K (L•S• Plrce 39S 001 -- 5275 .00 
Quadbo rd. 25"K /Us/ P"ce59500J ___ 5099 .00 

OUADLINK-QUAORAM 
AlloW$ l6M PC to uin Apple 1ortwa• ·~cloaes 1n1ertace 

1 card an<! soltwarn 10 ii llow yorn IBM PC 10 rpn llOlh 
Apple DO!'; "'1d PC 005 
Ouadl ln~ 1L.s' PHce 15801JO/ _____ S4B5.00 

SYSTEM CARO-MICROSOFT 
From the ~utnors ol PC-DOS- up lo 256K FIA;M . scnal 
porl parallel pmlle• "°"·cloc~ e11 lcndftr, plus !"AM 
orl•e dis ernu l•11on !o li war<! p11n1 1poolo1 . ume 
u ttl1l•M. lU1<1 1e;;ri1n.01 emvtllt ~oo :sof rwarQ, DOS i t or 
20 comvamil~ 
MK 1 ~1 1• "1 c.ord rLtsr Pnce 39500} --- 5279 .95 
256K 1y1tem card (Llsr PrJco 625.00) __ $<129.95 

HI-RES COLOR MONITORS 
Only 1he b"51 OuadcJiromll or Princ.,1on HX·t:?. 690 ~ 
460 1esolul lon, 16 b11l hanf <:<>lo,._ special 'll mm dot 
pitch lube. Inc ludes FREE• cable 
Ouadram Cuodchromo { LISI PllCO 795.001 _ SS49.9S 
Pr ncolon Graphics HX-12 (Lisi Price 695.00/ $529.95 

AMDEK MONITORS 
Full line o l nigh quality monochrom and color ••dao 
monflors 

Vldoo 31 0 Ambor (IBM) (L,.1 PtJoB ZJQ,OOJ - SIS9.!16 
Color JI (RGB) (LISI Pnoe :>29.00} ---- $429.B!i 
Color Ill IRG8) /LISI Pt1ce 449 00/ ---- $399.95 
Color IV IAnolog RGBl I'-'"' Price 995.00J _ $775.00 

HERCULES GRAPHIC CARD 
Two pag.,._ o f u1lra- l11g'1 •esolul•on teitl und graphics 
720• 340.coinpa~bfow•lhlolu• 123. V s11:erc. c:ISASE 11 . 
e1c . 111c,udM parallel pn"ref POfl 
H~rculH graphic card (L1'1 Price 49!1,00) _ $3S9.95 

PLANTRONICS COLOR PLUS 
Up lo 16 co1ors. 80 eharaetors, bi·planAr lech nology, 
l11cruaes para ll•I p••nter pa11 

P'•nltonlc1 Colo r Plus IL/st Prk;Q 559.00/ _ $42.9.95 

QUADCOLOR I & QUAOCOLOR II 
Cuodco'"' I dellYers stan<Jaro IBM PC colo1 and 
gra1J111os. acid Oundcolor I I and hl-rnsolu11on ~640 •'200) 
colo• grn-phiCS am pot.a1bln 

C uadco lor I bulc boa rd / Lisi Prico 295,00) _ 5234.95 
Qundcolor II odd on ( List Pr.ca 275.IJOJ -- $229.95 

64K RAM UPGRADE For IBM PC 
H•gh speed RAM upgrade 11 with partly ~etror 
de1ec,1on) end one year warri1;0 l 'f 

64K I~ lor l BM PC (Lisi PJJce89951 --- 549.95 

THE BEST SOFTWARE For IBM PC 
We t!.1"e ta on Ille lop riill>d P•Ogroms 11n<1 reduced 
the price tor u super \ilalue.' 

LOTUS 1 2 3 S.es1 sp r~ad•hccl 
lolu• 1 I'3 ITAi llrsl Pm;e ~95. 00 ) ___ S3:l!l.95 

dBASE. II Be ol Data bose 
A,shlon-Tnlo daASE 11 j lm Pttcl 700.001 - $429.95 

CROSSTALK 81151 commlm1ca11011s pac~oge 
Ml croS1ufl Croosi1I~ ( l..rSI Pm;e 195.001 -- 5129.95 

DISKETTES For IBM PC 
High q11a111y double·sl(led dOUblO·Cltto~ ll V dis~ nes. 
Cl!dJ;1od 10 bl' ttbsolute4v cuo1 he Bo of 'en 
war nleed tor om! ycat 
Bo• ol t Owl FRf E! plastic ,,... (L1s/Pf/°"39.9SJ S24.95 
Vctrbollm Onlallle /LISI Pnco 4!1951 ---- $:34.95 

PLACE ORDERS TOJ:.L FREE! 


Continental USA Inside Callfarnla 


(800) 421-5500 (800) 262-1710 

JADE IS AN AUTHORIZED DEALER 
FOR EPSON, OKIOATA, TOSHIBA, 
MANNESMAN-TALLY, C.ITOH, etc. 
CALL FOR BEST PRICE! 

NEC 3550 LETTER QUALITY 
Only fulty IBM PC compa tible leller q~allty ptntler 
a•n1 labl ~- why oelrlc lor les~? (3~ Cf'SI 

NEC 3550 p•lnler /Lt& I Pticn 2350.001__ S17!l9.9S 

HARD DISK For IBM PC 
Ham disk W111h rsonh ollrH soltwnre, l!rid PrS 

5MB •ys lem ( Lisi Pr1ce 1995.00J SU95.00 
10M8 $Y$lem (ir$1 p,lcfl 2495.001 --- 516911.00 
1SM8 SVAlem (LISI Prrce 2!195.00/ --- $21911.00 

KEYTRONICS KEYBOARD 
S1m•lar to the IBM PC <>y baa1d. bul w11h all mo ~a~ 10 
the 14gh1ptace!01 

K eylronla/IBM (Lisi P11c11 299.95/ ___ S199.95 

320K DISK DRIVES 
iandori iM-100-2 doub1e-.,ded . do11ble·dens1ty 3~K 
<h5k cln" Origm I equipment Uri> on !BM PC 

Fu ll size Tandon tl1• I P11ce395.00J ___ S224.9S 
Hall· h!!lghl 32DK drhe (Lt.SI Prtce :195 001 _ 5199.95 
T oac 1-illlf· hoJghl ll131 P•ICD 395.00) --- S13US 

BEST MONITORS AVAILABLE! 
Uttro -hl91'1 ruoru11011. uo 10 ~2 MH1. 1000 lines per 
mch. amlxlr or green phosphor. FREEi til t and swrv~I 
bnse US manulocture< 


12 nch green, 2'2 MHz Usl Puco 249.00 ­
12 r..ch amlMr, 22 MHz Lis i P"co 249.00 _ 

9 Inch grun, 18 MHz U•I Price 2:19.00 _
 
9 Inch ambe<, 18 MH• Lr!I Price 239.00 _
 

12-inch GREEN MONITOR­
15 MHz, 40 or SO column 

Sl49.9S 
S149.SS 

_ 5139.95 
_ $139.95 

Zenith 

12 Inc h Green lrsr Pric& 149.00 ----- $94.95 

AMDEK MONITORS 
Full lme or h19~ Q<1elity monoc~rom@ ~nd color ¥1deo 
moMors 
Video 310 Amber (IBM) Lrsr Pr1ce 230.00 _ $159.00 
Vldoo JOO Green Usf Prrce 179.00 ___ S1:l5 .95 
Vld"o 900 Amber LISI Price 199.00 --- $149. 95 
Color· I (composHe) L15/ Poce 379 00 __ $28,9.95 
Color· ll (RGB) L"I P11ce 529 (JO S429.95 
CQlor-11 plu~ (anal"ll RGB) Lisi Pr~co 559 00 UJiJl-!i 
Color-Ill (RGBI Lisi P11c" 449.00 $399 .9$ 
Color-IV (•n•log RGB) lrSI Poca 9'95 00 _ $775.9! 
DYM-2 (Apple 11 /H " ) Lisi Price '79.00 -- 5129.95 
DVM'•80E (Appl He) Lisi PrlCll 195,(){I -- $139.95 

Los Angeles Area 
(213) 973-7707 

We accept cash, cheoks. cfedit cards, or purchase orders trom qualified fi rms and lnstuutions. Circle 190 on Lnqulry oald,
Prices quoted a.re for prepaid orders only and are sub1ect to change without nctice. 

Minimum prepaid order $15.00 California residents add 6'11% tax. Eicport i:ustomers oulalde 4901 West Rosecrans Ave. 

lhti U.S, or Canada please add 10% lo aU prices. Shipping and handling charges via 
 Hawthorne, California 90250UPS Ground SOGl/lb UPS Air $1 .00/ lb minimum charge S3.00 

http:S1:l5.95
http:21911.00
http:2!195.00
http:516911.00
http:S17!l9.9S
http:S3:l!l.95
http:1e;;ri1n.01


EPSON PRINTER $29995 

OK/DATA PRINTER $34995 

EPSON PRINTERS 
' SAVE At Least 5150.00! 

CALL US FOR THE BEST DEAL ON THE WORLD'S 
BEST SEHINt; UNE OF PRINTERS! 

EPSON Rlt-40 100 CPS w111octor. r;raph•r;s 
PRM-29 082. A 4g9 00 Value. Sa•!I ;>0().00 - $2.99.95 

EPSON R)(-40FT roo CPS w1r11 FRfE grilPl>IC~ 
PRM·2ll0&.4 l'"c11on & 1rac1or teed _ SAVE 5150.00 

EPSON MX·80FT 80 CPS ..,11h FREE graph~ 
PRM ·28D112 Friel/on & 1racra1 reed SAVE s1so.oo 

EPSON MX·1 DD 100 CPS 15'" ptallen 
PRM·:t8100 FrJollon & traoror __ SAVE $150.00 

EPSON FX· !O Hi() CPS W1lfl FREE grap/11c5 
PRM-290110 Frrtlron & tractor l•ed SAVE $150.DD 
EPSON f)( . 100 IW CPS 1i;·· l)lallen 
PRM-29100 Ffltlron & /raolar teed SAVE SlSO,DD 

OKIDATA- Microline 92 & 93 
160 CPS lrue co1e1PQndence oua1,1y pnnllng . fi;ll 
gin ph•r:s IBM l"C llO,,,POl lb~"' ~opllOnall. handles 
01ngln o.hccl °' W1!11 ~• f&n- lold pnpor pfol •!!honol 
a . 19n conslrn<;11on ond qualllV 

0 I 92 patollel t1lil Pnce 599.00 5479.95 
Oki 93 parallel Liii Pm::tJ 999.00 1795.00 
2K &t!nal bo.ord l<ll P(ICO !20 00 599.95 
IBM PC ROMs lor 92 ll~I Prico 59..95 ___ 549.95 
IBM PC ROMs lor 93 l1~I PfiCB .S.9.95 --- .S49.11S 
E.•trn Rib bon (2) Lisi P"ce r9.95 $9.95 
Tniclor lor Oki !12 Lisi Prl~ 89 9S $54 ..95 

MICROLINE 82, 83, & 84 
120 CPS j!l2 8JJ 200 Cf'S (84 >· 1ndu~lry standard 
p11nl••"· sc11a1and parallel in1erlaces . rrue lower ca•e 
dnsceodetJ handles; s.ng l@·sheet as well ;is Ian fold 
Oki 12 lJ&/ Pnce 499.00 S349.95 
Ok i 83 w/ FREE traclor Lm Price 749.00 _ $629.95 
Oki 84 p•railel usr Pt.ce ':]99.00 $925.00 
01!1 84 •~rial !.J&/ Puce 1499 00 $995.CMl 
2K • .,~;111>oard Us/ Pnce 190 00 5159 .95 
E JJ.lra ribbons 82192. e:'l/93 Lis-r Price !9,95 _ S9 .9S 
Tractor lor Oki B' twr Pnc.e 89.95 554.95 
Ribbon• !or 84 L/$1 PtlCfJ 19.95 S9..9S 

MICRO FAZER-Ouadram 
The 'fTlJCro l' kll.e~ 1u1nd ...,a lo11e ptrnler bu tters are 
IJVilllable 1n any con l1gu11l11on o r sennl 01 paral l I 
' "Pl.II w•I~ senol 01 pa1;illel ou1pv1 All e'e e~pandable 
Up 10 64K o l memory taboul '30 p;rges of8 '~ l< 1 I texl) , 
IM PilrDllCl• IQ·porail I v PSIOO IS e.pandotilo 10 512K 
copv and nau:;e 16.'llUJ mchrd d 

Parallel/ Para/le/ 

llK l•s/ P"c• 169.00 -------- $139.95 
J2K LISI Price 225.00 $164.95 
12aK ua1 P11co 445 00 5269.95 

Ser ~I/Parallel 

8K t1$I Pnca 199 00 S 169.95 
32K Lr~I Pot; 260.00 ___ _____ $199.95 

Parol/11ll Ser/ijr 

81( I rSI Pr1c11 199 00 $169.95 
32K Lt<t Pnte 260.IJO -------- $199.95 

5,,,1.11serl• 

BK 199 00L••' P11ce $169.95 
321( L•SI Ptice 260 00 - - - ----- $199,95 

GEMINI 10X & 15X 
Sta l Mlcronocs.-up lo no CPS. lull g1aphoCS lt1CllOn 
and l raccor leoo Eoson FX-&I comP~llUle 

Gt!minl 10X SAVE S100.00 
Gemini 15X SAVE 51$0.00 
Serial board, G·1D. G· l5 LISI Puco ! '19 00 569.00 
Serial board. G·10X, Cl-ISX Lisi P11co 59 95 _ 555.0Q 
10)(, 1SX 4K • eriol List Price 119.00 ---- S.99.95 

LETTER QUALITY PRINTER 5289.95 
rul! leuer quallly pun1m9 al ii CPS, Wo oos1a1 

comp•Hlble h'.H'ldles a •1;1·• ~ 11 papc-r •r1at1on,5;nglf! 
$heel teed , eornpnct nd parlable 5taodard Cen 11on1cs 
parallel 1n1erlace 

SAVEi Hundted• ol OollorsU $289.95 

NEW! DEL TA 10 
160 CPS, up 10 l 6K ouller 5e1H1 I and p;ifilllel m lE<­
l•ce5 graphic• 11,.;hon and 1mc1or. FX·80 comp.,11 ble 

D•lla 10 SAVE 5150.00 

COMREX CR -II 
Bf!:!ll buy 111 1e1 ter quality rlnl 1s NEWI hom Comre:c• 
11.m 1oatu1 cl 1e11 r quallly t><•nter. FflEE• SK bu rlot. 
logic .seeking b1-dHeot1on11:• p•1f1lm9 boldface 
p1opcrh1;;1na 1 spa-otng double-.sr 11 ~ . biliOkspaGe, 
und 'fine . lri,Je. supe:r ·scr1pt anct 'Su ~-&:ell.pt Clrnp·~n 

daooy "'"" I ear111 dge 

C R-Ii pll'llllol Ll•I Pm;" 599 00 $495.00 
CR-II serial Ll$t P"ce 644 00 5589.!15 
Tmctot option Lisi Prico 12000 $99.95 
Cut •h~&I loodor llll Pnce 159 00 _ _ __ S199 .9S 
Keyboard 01>ilon L1J r P11ce 19!1.0D --- 5179.95 

STARWRITER F10 
t-11gh ~peeo I l~~' quaJlly ~M le• 40 O• 55 CPS dnlSy­
wMcl E~1ons111c bulll·ln wotaprocGss1ng runc11ons. up 
m JS, incii papm w1a1M Uses stallCMr<l Dlablo style print 
WllOOIS 

40 CPS. F10/parallol Lsl Pr1co 1119500 _ $ 11:15.00 
55 CPS. F101parall el u $1 Prico 1995.00 51599.00 

MANNESMAN-TALLY 
Spiri t, SO CPS10 Inch pa1allef Lt•I Pflca39900 532.9.00 
160L. 11;0 CPS 10 Inch L••I Pncr: 798 oo _ sssa.oo 
180L, 16D CPS 15 Inch Lur Prl, .. 1098.00 - 56~ .oo 

MICROBUFFER 
Practical Peripherals, Inc 
S lirnd-a /onu Mlttobullars 

!'arallel, 3ZK L•$I Pflce 29900 -----
Parollel, 6~K L'51 Pr1co 349 00 
Sor1al ,. l21( Lt•I Pt•C6 299,00 
Serl31,. 64K Ltsl p,,.,., 49.00 
64K add·on boon:t Li~I P11av 179,00 _ __ 

Mrc101w1te1• lor Ap1Jle II 

Par llol. 16K LIJI Pnco 25995 ---- ­
Paral lel. 32K Lm Price 199 95 -----
Serlal, 16K ~1s1 Prrco 2:;g95 
Soria !, J1K l••• p,.,, '99 95 ______ 

M/crob ull~r~ tor E'p•o11 Ptl"le~ 


Par llcl. 16K Lisi Pnce 15995 _ _ __ 


S011l•I. 81< LISI Price 159 95 -----­

5229.95 
$269.95 
52~ .95 
$2:69.95 
$149.00 

5189.95 
522'.l ,95 
SIB9.95 
S2~ .95 

$"129.95 
5 l 29.!15" 

5% in,ch DISK DRIVES 
TANDON TM 100·1 SS OD 48 TPI 
Los/ •!I 00 5225 H 2 !or 5195.00 •• 

SHUGAllT SA 400l SS DD ~6 TPI 
U.s l 299.00 $209.00 ea 2 lor S199.95 •a 

TANDON TM 100-2 OS 00 ~B TPt 
L•Jt 399.oo S229.00 ea 2 lor sns.oo eo 

SW' CABINETS/ POWER SUPPLY 
Slnglo cab w/ powe t 1upply Lisi p,.c., 99.00 _ Sfi9.9S 
Dual Cab w/ pow"r s upply l.J~I Price 129.00 _ SBS .00 

8 inch DISK DRIVES 
SIEMENS FOO l00·8 S1n gre Sid d , dOUbl a d nsnv 
Lisi .399,00 5179.00 ea 2 for 5175.00 aa 

SHUGART SA 801 R Sing lo $1CleCI. Cloub1e oenSll¥ 
L1sf i;IJ2.00 5355.00 ea 2 lot Sa.19 .00 ea 
SHUtiART SA·851R Double ,itled . eouble den!1IY 
L,91 605.00 S4S9.00 e~ 'l •oc $45-5 .00 e~ 

OU ME OT-8 Douhle ~1 ded . double de<1~• • v 

Lisi .599 00 5479 .00 ea 2 for 5459.00 ea 

TANDON TM 848-1 SS DD lhm·lln<> 

Lia r 49!1.00 S36.9.00 ea 2 hir Sl59 ,00 oa 


TA NDON T M 848·2 OS DO l~1n·lme 
triH 599.00 5439.00 en 2 l e• 5435,00 ea 
NEC FD1165 DS DD r'1•rl·llf'l9 
Lisi S!l!l 00 $4SO.O lt3 2 for $440 .00 eo 

NEC FOl164 S$ OD llHrHln~ 

UJI 499,00 SJGD.00 a~ ::> lor S3Sll .OD .,. 


DISK SUB-SYSTEMS-Jade 
Hond•ome molal cab l nel With propor11onally 
b&lancod all llow •yslem <lJ!lgod dvol dove power 
s PP'V· cabla ~II. pow •switch, .lino cord , fuse hClh1ll'r 
cooling ta.n n.tt\l'o-,rriaf tubb~' feiu II nnoos!.Ary 
hardWota lo moom two B inch dr•k d"""'· po Ivor supply 
and Ian 0011• not 1nchJ<le Signol cable 

DulOI 8" Suo ·iUHmbly C!Jblrral 

Bare cobln•I Lrsl Price 75.00 ------ $49.9S 
Cabinet kH ltsl Prtoe 299.00 S199.9S 
A & T t.Jsl P11ce 3~9' 00 5249 .95 

8" Sub·SY•IMt-SJng l~ •ld.,d. Oouble Den1/ly 
Kit w/'2 Siemens FOlDO·!Ds Lrot P11ca 950 00 5519 .00 

A & T wl 2Slemen.sF0100·805 L1s rPrice 995 00 $595.DO 

l<lt w/2 Shugart SA -a01 R• Lrs1 P11ce I 195.00 $939.DO 


, A&·T w/2 Shugart SA-801fh Lisi Prrco 1295 00 $969.00 


II" Sub·Syslems-Do11ble Srded. Double Demlly 
1<11 w/2 Oumo OT· Bs Looi Price /495.00 _ 51 229.00 
A & T WI~ Oum~ OT ·8• Ll5r PNe6 1595 00 • s12•~.oo 
l<ll w/2 Shugol1 SA -1151 R& LISI p,.ca 1495.00 $"1 199,00 
A & T W/ 2 Sh ..9ar• SA-451 Rs L1$I 15!1500 51219.DO 

DUAL SLIMLINE SUB-SYSTEMS 
Dual I " S/lrn/lne Callfnol 

Barn cnblnn l Lo~r P"co 75 00 5·59.95 
A & T wl o clri•H LISI Prleo 249 00 ---- $164.90 

Dual B" SI/ml/no Sub-Systems 

K ~I w/ 2 SS DD dri•H Lisi Pnc 1195 00 -- S869.00 
A & T w/ 2 SS DO dri"VH LISI Pt1 12'95.00 $879.00 
l<ll w/2 os oo drl•es us• Prico JJ95 oo _ 51060.oo 
A & T w/2 OS 00 drheo ''" PIACO 1495.00 $1099.00 

DISK DRIVE POWER SUPPLY 
s~~ff •cum• corren1 10 po~1 up to ltl1 t! 8 inch anvo.G 

Powor •uppl ~ ti>r P1tcli 149 oo SBll.95 

PLACE ORDERS TOLL FREE! 

Continental USA Inside Callfo;nJa Los Angeles Area 

(800) 421-5500 (800) 262-1710 (213) 973-7707 
We accept cash. checks. credtt cards. or purchase orders from qualified lirrns and i nstitutions. 
Prices quored are for prepa id orders only and are subjecl to change without noHce. 
Minimum prepaid order 515.00 California residen ts add 6V2% tax . Expofl customers outside 
the U,S, or Canada please add 10% to all price.s, Shipping and handhng charges via 
UPS Grciund 50¢/lb UPS Air $1.00/lb minimum charge $3.00 

http:51060.oo
http:12'95.00
http:51219.DO
http:S36.9.00
http:i;IJ2.00
http:532.9.00
http:51599.00
http:11:15.00


for your APPLE 

I

SUPER DISKETTE SPECIAL! 
Wn boog!'lt ow mater manufacmr I"-$ 0Ye1Stock, 
and we aro passing lhe &a'llngr.on tD yolll Slngle~1ded 
double dens lly, pac 11ge cl IJ!n wl1h FFIEE plHtic aa$e 

801 of 10 w/F:ftEE puUc bo• lltl Pr/r;a 34,95 S18JS 

16K RAM CARD For APPLE 11 
e-.pand your Appl~ II lo 641( . UM•~ language card 
lull one year warranty Wlty spe1>t1~175 .00'? 

16K RAM Catt! Usl Pm;e 99.00 ----- $49.95 

Z CARO For APPLE-ALS 
Two computtirs m one• .?-a<J and 6502. mo1e ttian 
doubles 1h@ power .and porential of )'Our Apple. 
Includes .?·60 CPU card , CPfM 2.2 alld complete 
manual se l Pascal compaUble One ve•r wom1f\ty 

Z Card wU h CP/ M 2.2 Lisi Pricn 169.00 __ S\311.95 

GRAPPLER PLUS- Oral'.'ge Micro 
The Ulhmal" parallel prin1er graphics 1n1er lac~ card 
with many new fealure•. now"' a new low prl cel 

Gr•ppler Plu1 Lisi Prlco 175,00 ' 1 119.95 

80 COLUMN CARO 
80 column A24 ltn v1deocard rof Apple II 3ddres~able 
26 tll slalus line, normall1n•erse 01 org., /low lricloo. 128 
ASC' I ctiaracters , upper end lower case, 7 ~ 9 dol 
ma111x wi h true cl•~cenders. CPIM Pascal and 
Foriran compalible. 40/80 cOlumn ..,Jocuan lro m 

eyboard. 2 year werranly Besl 80 column ca rd! 

VleWmH 80 Lrst Price 219.00 $139.95 
Vl~lc.llcl hllyw~ I I Pretlool LISI ~"'" 30,00 - S24..95 

DISK DRIVE For APPLE 
Totally App1e compat>bte. 143.300 l>l'lllli per drlye on 
DOS :l .J 11.111 Oht' year wa.rran t y, halHrac~ 
Cllpab1IHy, reods all Apple so llwarn. plugs rlgh l lnlo 
Apple co11t1011er a• ,;econd dr,.e DOS 3.J. 3 2. 1 
Pa$cal & CPIM cornpa11b1e 

Sl•ndnrd Oltk n t it~ LISI Price 299.00 -- 5199.95 
Conl ro ller only L1$I Prme 99.00 160.00 

HALF-HEIGHT DRIVE For APPLE 
To1olly ApJ>le comp., lible, Work• wllh au Apple 
501tw-dre and conlroller$. Faster and ouleter than rr1os 1 
Other drl\le$, yel Only half th $tle' 

ti lf·helgM clrlv us/ P"ce l/49 00 ___.$199.95 

DUAL 8-inch DISK DRIVE SYSTEM 
Up lo 2 .togabyl~~ lor your Apple, l"IO doobl dens11y 
a mch s11mltne di•k drwu, cab1nc1 power supply, 
cable. con1Po'1er, oocl oollwore. Compatible '•Hlh DOS. 
CPIM , Pos.:111 8Jlcl IBM 3740 tomia \s 

1 M~gabyl• Sub-•y•lem (151 Pnce 1995.00 _ 51195.DD 
2 MPgab~le Sub·svslem V!il Price 2495 00 _ $1395.DO' 

PRINTER CARD AND CABLE 
For App~ standard CMlrOh!cs pa1a1101 101~rface lot 
EPSOf\ 0•1u ta. C ltoh. Gemini . NEC, Comre• e\c 
lnr;ludes orinter cable ond ouPJJOrl graph ics 

Prlnle< card & cable L,. r P11ce '19.9 5 --- $49.95 

CP/ M 3.0 CARO For APPLE-ALS 
The mo•I powerful card a..allable /or your Ap p ia/ 
6 MHz Z· BOB. noo111on•r D4K RAM, CP1M 3 0 
plus. 100" CPIM 2 2 compa l1b1Uy, C Beste;, CP/ M 
g1aph1es , 300". tasier 1llan any otM< Cl'IM for Appl~ 
ALS CP/ M J,Oca rd Usl PtIce 399 00 __ $299.DD 

BUFFERED GRAPPLER PLUS 
Combmu lhe fle• lbil•ly ol the G1uppler• witll Ille 
convemence or !lie B.11Herboard , ~II on 11. ~mgle bo rd 

Bullered Cir•pple r • w/ 641< l.Js• P11co 245.00 5175.00 

FAN/POWER CENTER For APPLE 
Coor.rig Ian tor your o•e<h~al d Apphi II ti 1 or lie. 
also inctude5 powe1 sw11ch nd 1wo ,;wllched 0<1llel• 

1h votlage prc:uecuon c1rcu1ry 
Apple Ian L t$f Pm;e 99.95 SS.9.BS 

NEW! MICROMOOEM lie-Hayes 
T~e standM(I In dlreOl -t:onn eti t. prug-1'1-moaem cards 
Im Apple I IO· :lllO baud lntludM ~REE Smarlcom I 

M c:romodt!m II• b•I Pt~ ~9.95 ___ S239.95 

KOALA PAD- Koala Tech. 
A lOLJCJl s1ms1t1i.ie pad Ul t luno1~oos II I! a JO~s,1CI. or 
mouse a11ow1ng you 10 mov me curso. a1ound m 
screen w11h 1he toucn cl o Unge1 Complete WOh 
sollwar 

l<c~la Pad L1 ; t Prtce 12~95 Sll'.!l .95 

64K STATIC RAM- Jade 
Uses new 2K • 8 ~•nt1c AAMs. l olly supporlg IEEE 696 

!l lllll board Lisi Poca 69.00 549.95 
Kll len RAM Usr P11ce 149.00 589.95 
32K kl l LISI Price 229.00 $169.95 
56K ltll LISI Prlc6 299.00 S225.95 
641( kll LISI Price 399,00 S265.95 
Anemb led & TealC!d Us1 Priae SO 00 add 530.00 

EXPANDORAM Ill 
High den•llV 1namory board . ll~K . 

MK Lisi Pnc~ 475.00 
128K l1or Pnce 595.00 
192K L~t Pnce 709.00 
2!i6K list /'nee 825 00 

_ 

128K. or 256K 

5398.95 
$464.95 
552~ .95 
5589.95 

1/0-4 SSM MICROCOMPUTER 
Two •erla l 110 ports plus lwo parallel 110 pofU 

110-4 A " T Lisi Pm-:6 2!10.00 S2 45. 9S 

ISO BUS- Jade Computer 
S11on1. s1niplc and on SALE' A beller motll••board 

6 Stal (5'!.'' .1r SV."J 19 MHz 

6 Slol Bare board /Jsl P<1cc 40,00 ---- 522.95 
6 Slol Kil Lrst Price 60,00 ------- SJ9.9S 
& Slot A & T Lisi P11a<i 75,00 $49.95 

12 Slol (9'/, " ~ 8'4"! 10 MH'.1 
12 Slol Baoe boa1d Lis• Prrca 54 00 ___ $:14 ,95 
12 Slol kll usl P"oo 110 00 $69.95 
12 Slol A & T L•$I Pt1Ce 140 $89.95 

18 Slot ( 14'1;," • B'f•J ,6MHL 
18 Stol 011e boerd Lisi Pm: .. 7000 ___ ~54.95 
18 Slol Kil Lisi Pflr;fl ISO.DO $99,95 
18 Slol A & T l.JSI Pnce 200 00 $139.95 

SBC-200 SD Systems 
• MHi Z·80A CPU Wll~ Ge11a1 . n(J par II I 110 

11. l T l 111 P,ic• J50 00 $299.95 

ISOBAR 
The ISOBAR lca•s l•l<e n sland1trd mulu-o~•l 1et p0We1 
s tup 1>u1 contOJN !~Jrge -supp•esr.1on r;rrcu11ry and 
blJilt·I"' " o•MJ hH ·~plus 153mp cuc:.1.111breaker 

4 "'"~placle L!SI PrrcfJ ·89.915 •59.95 
e ,.,.,.,ptoc le Lrs1 Price !l!l. !l.5 5~9 .95 

DOUBLED-Jade Computer 
Higo tel lalllhly . (1011ble density disk conlrollar 

Bare boercs & hdwt man Lisi P11ce 75.00 -- 559.95 
Kii w/ hd wr & • llwr men Lisi Pm:.e 399.00 _ 5299.95 
A & T wl hdwr & 1ltwr man Ll5t Price 44!1.00 $3~5 . 95 
CPI M 2.2 wllh Double D Lrsl PricO' 200.00 _ 599.95 

THE BUS PROBE 
8e•l •ell1ng 1nc~pen0tve S-100diagn05hC: analyier 

Bare board Usr Pt1etJ 89 00 $59.95 
Kii L1<t PtlCD ,49.llO $179.95 
A AT Lr&I Prl~ O 299.00 $199.95 

VERSAFLOPPY II- SD Systems 
Double densuy disk controller lor 5 '~ " and 8" 
Vertall oppy II wllh PROM L"I P11ce 400,00 - $344.95 
Vem1floppy 111696 A & T List p,,ce 400,00 _ $3.49.% 
CPI M 3.0 with VF·ll Lm Pr"e 200.00 --- $80.0D 

THE BIG Z- Jade 
2 o• ~ Ml"? 5Wllch abte Z· BO CPU baold wlU\ g rial 110 
Ba,,; board w/ manuol Lrsl Price 50.00 __ $35.0D 
Kii w/ menua l trsl Pr100 249 00 5179.95 
A & T Lrsl Ptrce 2!19 00 SU9.0D 

ULTRA-VIOLET EPROM ERASERS 
lne..peri •1ve erus.er5 for ml11,1$lr~ or home 
Spec lr onic• w(o llm~r LIM Pnce 99.00 __ S69.9S 
Spoclrnnlc• wl1h 1lmo1 L•~f Prrao 139.00 594.95 
Logl"81 O!VIC'l<.S lr.tt Pt1cO 89 00 $49.95 

(DHayes 

SMARTMODEM-Hayes 
Soph1sllca1ed 11orec1-conMCL auto·answnr/ Bulol cllai 
moaom. 1ouch 1ona 01 pur&e d lahng. RS232C interface 
p1ogrommoble 

.Sm • rl modorn 1200 Ust Prtco 699.00 - ·-- S47S.OO 
12009 lo r IBM PC L1s1 Pm::o 5S9.00 ---·- 53!\US 
·smarlmodom 30D list Price .289.'00 --·-- 519,.0Q. 
HDYH Cronogr•ph LISI Pr1ce 249.00 - -- $199-95 
Mlcrom11dem 100 LW Price 399.00 ___ 5299. 95 
Micromodem l ie L•sl Ptlce 299 DO S231.95 

1200 BAUD SMART CAT 
Novation 
103121Z Srr1ar1 Cll1 11nd 10.:i Sman Ca1, t2oo' ~nd 300 
baud , bu llt·in d ~aler, au10 re·dJal ll busy, ulo aflSwell 
di sconnect , dlrceL connecl, LEO reat1ou1 a•splays 
mode w•alog/drgllal IOOpback SHlf L~sts, usabte V.Hh 
mulll ·Mno pnones 
300 Baud 103 Smart Cal Lisi Pm;e 249,00 _ $199.95 
1200 Baud 2121103 smart Cal l l! I Pnce 59S.OO S4'19.95 

J-CAT MODEM-Novatlon . 
115 1M s1u 01 Ordinary modnrrl!l. Bell 103, manual ot, 
aulo ·answer au1oma11c anaworl org jnale, d 11ec1 
connecL. bulh-ln. 5-ell-unt. two LEO~ and eud10 beeps 
pro~ide ~•Mu $ 1nlorrr1a11on 

Novollo" J -Ca l L•$I Prloa 149.00 $114.llS 

J9~!;?~
c0 mp Olrc\e 191 on Inquiry cerd. 

Hawthorne, California 90250 
4901 West Rosecrans Avenue~ 

http:S4'19.95
http:s1ms1t1i.ie
http:51195.DD
http:S\311.95
http:spe1>t1~175.00
http:a'llngr.on


STATIC RAMS 

Z'ID1 
511'1 
tlGZ·l 
21D2L'4 
21112L4! 
tl11 
211Z 
2114 
2114-26 
2114l-4 
2114l·3 
2114L·Z 
tl47 
TN~ 
TM~3 
TM141114·Z 
MKA111 
TMM20l•!OCI 
TMlliU016-15D 
TM!tlln&-1llO 
HM111M 
HMl11H 
HM8Jj&-z 
i-11111.14 
HMl1lll.Jl-3 
HM&llfLP·Z 
z.11.12 

74Ul119 1.90 74LSH3 1.30 
7(LSllO 
74LS1t1 
74LS1112 
74LS1~ 
74LS194 
74LS1115 

.II 

.111 

.71 

.78 
,H 
.Ill 

r.LS3M 
74LS3H 
7-cl.S!ltll 
74LS317 
74\.:SaH 
74L.s373 

1.90 
.48

•••.44 
.44 

1.35 
74LB1M .78 74LSU4 1.35 
74LS197 .78 74LS3n 1.35 
74LSW .u 74LS3711 1.13 
74LS240 .94 74LS371 l.l10 
74l.S241 .98 741.8385 1.85 
74LS242 .98 74LS385 .44 
74LS2.43 .Ill 74LS390 1.15 
74LS2A4 1.25 74LS393 us 
74LS245 1.45 74LS3115 1.15 
74LS247 .74 74LS3011 1.U 
74LS248 .oe 74LS424 2.90 
74LS249 .91 74LS447 .36 
74LS2S1 .$8 74LS490 1.llO 
74LS253 .6& 74LS124 3,115 
74l5257 .58 74LSMO 2.15 
74l.SZS9 .se 74\.H.45 2.15 
74\.52511 2.70 74L!IM8 us 
74LS260 . 58 74l.Slll9 1.85 
74LS286 .54 74LS870 us 
74LS173 1.45 74LS874 9.&0 
74LS275 3. 30 74LSllll2 3.1.5 
74LS271 .48 74LS683 3.15 
74LS210 t.85 74LS8a4 3.15 
7'LS283 .81 741.SUS 3.1S 
74LS290 .u 74LS&n 2.:l!i 
74LSZ•3 .a.a 74L&e19 3.15 
74l.S295 .98 74LS783 23.15 
74LS298 
74LS299 

.Bl 
1.70, 

lnLS15 
lnLS116 

1.45 
us 

74LS323 3.45 l~LS97 1.45 
74LS324 1.70 !1LS98 1.,45 
74LS352 1.25 25LS2521 2.75 
7-4l.S353 1 .25 25LS251!9 4,20 

6500 
1MHZ 

9502 .. . ................ . ............. ~ .90

eso• ............ . ....... •.. .. . . ..• .. . e .90 

8505 .......... . ..... .. . . ..... ..... ... 1 ..90 

8507 ........ . ........ .. .. ............ 9.90 

8610 .................... . .. . ..... . .. . 4.30 

'522 .. . ........... .... ... ...... .. .. .. 7.90 

esn .. . ..... . . .. .... ... .. ....... ..... 9.90 

6545 ....................... .... ..... 21.50 

8551 ................... . .......... . . 10.85 


2MHZ 
11502A .. .. .... . ........... .... . .. .. . .. 6.90 

6522" ...................... .. . ....... 9.90 

6532.t. .......... . .. , • , •.••••• •• •.••• • 10.H 

4154&A ... , . .. . . .. . ...... ..... ........ 28.95 

41551A ................. ... . .......... 10.15 


3MHZ 
150211 ........................ ...... . 13.95 


6800 
etOOO , ..... ............. . .. , .•• , .. . , 151.H 
UOO . ..... . ... ..... ............... . .. UK> 
6102 ' ..................... . ..... .. .. . 7.90 
6108 ... .. .......... ... ... .......... . 12.90 
6809E ••••.• .• •••••• ·.,. •.•.•• • • •. . ••• 18'.95 
6109 .......... . . ... . . ... . . - .. .... . .. 10.95 
111110 .... . ..... . . . ...... .. . . .......... 2 .llO 
8120 " . .... . .... .. .... .... .. ... ...... 4 .30 
IU1 ....... . ....... . ................. 3.20 
8828 . ....... •••••·• ......... ...... . . 13.95 
88'0 .................... . ... . .... . .. 11 .95 
1843 •••.•.•••.••••.••• ••• .•••.•••.• • 33.915 
8144 . ..... .. ... . ......... .. .. .. ..... 24.15 
6145 .......... . .... . ......... . .. , ••• 13.D5 
8847 .... . . .. ' .. ....... . ..... . .. . .. .. 10.9!> 
6850 . . . .. . . . . .. ...... .. ....... . . .. . . . 3.20 
1152 .•••..•• ".•.•. . •••..••.••.....••• 15.70 
6810 ......... .. ....... . .... ... .. ..... 9.90 
IJH2 ,, .. . ................. ,. . . . . . ... 10.95 
11175 •••.••••••• •••• .. •• . •• .• •.••• .••• 11 .90 
41880 ... .......... ...... ... .. ....... .. 2.10 

8883 . ........ . .. ...... ... ...... . .... :11 .95 

811047 .. . ..... . .. . ........ . . . .. ...... 23 .95 

U488 ... ..... .. . ......... . .. ,, • •••• • 11.115 


111100 1MHZ 
118800 ... ..... . .. .. . .... ........ ...... 9.95 

118802 .... .... .. ..... .. . .. . .... . . .... 21 .2!1 

H809E .. .. .. ... ., . . , ..... ... . ....... 21,95 

188011 . . . ............. • •••••• ........ 28.95 

181110 . .. . . . . . .. .. ..... . . .... . . ....... 8.90 

88821 .. . ... ............ .... ...... .... 8.90 

68845 . .......... ... ......... .... . . . . 11.95 

688&0 .......... .. .................... 5.90 


8000 
8035 ...... . .................. , ..... .. S.1'10 

8D39 .................. .... .. ......... 6.90 

INS-8080 , .. , .. . ...... ... ...... ... .. • • 18.95 

INS-8073 , . .. .. .... . .. . . ........... . . 49.95 

1010 ..... ... . ... ....... . .......... .. . 3.90 

8085 .. ... .. . .... .. .................. . 5.90 

IOISA.2 . ....... .. ................... 10.95 

8086 ...... . .......... ..... . ..... .... 28.95 

1087 ... .. . . ...... .................. . CALL 

80118 . ... .. . ....... .................. 31.85 

IOH ..... .. ..... ...••.••••••••• • •••• H .95 

8155 . . .••.••••• •.• •.. •• • ••••••••••. • • 6.90 

8155·2 ........ ..... ... .... . . .. . . .... .. 7.90 

8158 . .. . . .. .. ............ . .. . ... . , , •• G.90 

81115 .............. . ..... . .. .. . .. .. .. 28,95 

8185-2 .... ' ........ .... .. . . .......... 38.95 

1741 .. .. .. ..... ... .... ..... .. ..... .. 38.95 

'748 .. .................. . . . ......... 49.95 

1755 . ...... .... . ...... ..... .... . .... 23.95 


LP • Law Powtr 

ua 
ua...... 
us 
us us 

111.10 
119.15 

1111.15 
lliU5 
ll'IU5 

uo 
us 
lU5 
us 
uo 
4.10 
uo 
6.1D 
4.70 
uo 
LIO 
5,1111 
ua 
9.l!i 

33.15 

l'MS4027 
UP04t1 
MM~ 
MUIOI 
MMmt 
411&-300 
411&-ZSD 
411&-ZGO 
4116-150 
411..UO 
tlfl 
~M·200

M·1911 

DYNAMIC RAMS 

5\1 .. llnOI• hall aupplr 

EPROMS 
17112 
21111 
27!1 
2711 
m&-1 
TMSZS11 
11'8271• 
lll$2$1l 
2732 
27112·80 
rm.HO 
27&1 
218'"250 
27M•ZOO 
TMmM 
MCA714 mze 

SY• IP~llH \l\IUS~p,ly 

74LSOO 
74LSOO 
74LB01 

,23 
.24 

74LS92 
74l993 

74LS02 .24 74LS95 
74LS03 .u 74LS96 
74LS04 .ZJ 74LS107 
741.SOS ,24 74LS109 
74LSOI .27 74LS112. 
74L.80t .21 74LS113 
74LS10 
74LS11 
74LS12. 
74LS13 

.24 

.34 

.34 

.44 

~it~~~~ 
7 LSl23 
74LS124 

74LSl4 .se 741..8125 
74LS15 .34 74LSU6 
74LS20 .24 74LS132. 
74LS21 ,21 74LS1l3 
74LS22 .24 nLS136 
74LS211 .2.8 74LS137 
74LS27 .ZI 74LS138 
74LS21 -~ m .S13.9 
74LS30 .24 74LSl45 
74LS32 .28 74LSU7 
74LS33 .54 t•LS146 
74LS37 .34 74LSl51 
74LS38 .34 74LS153 
74LS40 ;24 74LS154 
74LS42 
74LS47 
74LS48 

.48 .7• 

.74 

74LS155 
74LS158 
74LS157 

74LS41 .74 74LS158 
7Cl.S51 .24 74LS1&o 
74LS154 .211 741.$181 
74LS155 .28 74LS192 
74LS83 1.20 74UU83 
74LS73 
74LS74 
74LS75 

,38 
,34 
.31 

74LS1M 
74LS185 
74LS1etl 

74L.S7S .31 74LS168 
74LS78 .'8 74LS1119 
74LS83 .SI 74LS170 
74LS85 
74LS88 
74LSllO 
74Lst1 

.61 

.38 

.54 

.sa 

74LS173 
74LS174 
74LS175 
74LS1B1 

1.15 
2.95 
2.95 
1,11) 
1.8' 

1110.75 
1110.15 
1111.16 
1113.115 
1/21.15 

4.90 
CALL 

CALL 


0$ 
3.90 
5.11!11 
3.10 
$,VO 
5,A5 
uo 
uo 
uo 
uo 

io.15 
9.10 

1US 
ZU& 
16.15 
31.15 

cau 

,54 
.54 
.74 
.Bl 
.31 
.31 
,38 
.31 
.38 
..44 
.78 

2.15 
.48 
.48 
.58 
.SI 
.38 
.98 
.64 
.54 

1.15 
2.45 
1.30 
.54 
.54 

1.15 
.Ill 
.ee 
.64 
.58 
.ee 
.oc 
.S4 '" 
·..." 

1.80 
1.70 
1,70 
1.45 
.Bl 
. 54 
.54 

2 .10 
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,. 
8200 

8202 .............. .... . .. ........... 23.95 

8203 . .. . .......... ... .......... ... . . 38.95 

12.05 ......... ' .. . ................ .. .. 3.•5 

112'12 ... ... .......... . ... . ...... ... .. .. 1.75 

8214 ••. • •• • •••••. . • ••• •••• •••••.•. • . • 3.80 

&218 ......... . ... . .. .... ... ..... ..... 1,70 

11224 ..... .. ........... . .............. 2 .20 

8226 ....... .... ........ . ...... .... . .. 1.7S 

8228 .. . ...... . ....................... 3 .•45 

11237 ........ ... ... .. ... ...... .. ..... 11.8!1" 

8237-5 .... . ......... ... ........ .. .. .. . 20.115 

820 ................................. 4.45 

1243 ............. ............... .. .. . 4.40 

1250 ... .. .... . . .... .. ........ .. ...... 9.95 

1251 . ... ... .............. ....... . .... 4.45 

12M • ••. . , •• • • • . ..•••..••••••. • •••••• 8.90 

1253-5 .. ...... . . .. .. .. ................ 7.110 

12_55· .......... ' ... ... . .. p . .. ....... ' • • t .. ' ' 14.t.S 

825$-5 .... .... ................. . ... . 18.115 

·~7 ................... ... ....... ... . 7.90 

8257·5 ................................ 1.90 

8~59 .. . ......................... , • ••• II.BS 

1259, 5 .. .......................... .... 7.45 

1271 ........... . ... ...... .. ......... 38.95 

&'272 . ................. .. . . ...... .. . . 38.85 

1275 ................... ; ••••• . • •. ••• 28 .95 

1279 ............... .. ................ 8.!10 

11271-5 .......... .. .......... . ........ 9.00 

1213 ....... ... ...... ..... .......... .. 6.45 

8214 .. ........ .. . . ... ...... ... ... ... 14.95 

1211 .............. .... ............. . . 6.45 

8217 ..... . ....... ..... . .. .... ........ 6.45 

8211 ...... . . .... .. .......... .. ...... 24.00 

12111 ........ .... .. ...... ...... ... ... 411.95 


Z-80 

2.SMhz 

l.10..CPU , , ... , ., , ••• , . . .... , ... .... . . . 3, llO 

l.10.CTC ............................. , 4. 45 

Z•O.OART .,, ............. .. ... . ....... 9.05 

280.0MA . ... ...................... .. 13.115 

ZIO.PIO • . • • , , .•••• , , , , •• , ... . ........ 4.45 

ZIO-SIO/O ....... . . ... .. . .... .. , .... , • 15. 95 

ZIO.SI0/1 ... . . ...... .... .. ..... ...... 1.5.91> 

ZllQ.SI0/2 ......... . . ... . ............. 15.05 

ZIO.Sl 011 ........ , . ....... . .. ... .. . . . 15:.95 


4.0Mhz 
ZIOJ..CPU . .. .. .. . . . . ... . ..... .. . ...... 4.90 

ZllOJ..CT!~ .. . .................... . ..... 4.90 

ZIOl.OART .• • •• , .............. , .. . , .. 10,95 


ZSD.....PIO . . ........... . .. ........ . .. . . t .90 

z.ao,,..s1010 ..... ........ ..... , .... .... 1s.es 

ZIOJ..Sl0/1 ........................... 15.95 

ZIOA-SI0/2 ........................... 15.05 

ZIOJ..51019 .•••••• . , ••.. , •. ..•..• • •. • . 15.95 


ZICl.4"DMA . ............. . .......... .. 15.95 


6.0 Mhz 
Z.808-CPU ............... , ........... 12.95 

Z80B-CTC ......................... . .. 12.95 

ZIOB-PIO ... ... .... .............. .... 12.95 

.ZBOB-DART ..... ,,,. , ........ ... . ..... 18.95 


ZILOG 
Z6132 .................... .... ...... . 33.95 

21611 . . ...... . . . ............ . ..... .. 38.95 


DISC CONTROLLERS 
1771 .... ... ..... ..... ... ...... . ..... 1,5.05 

11111 ...... . .... . . . . .. .............. . 23.95 

1793 ... . . .. .. . ........ ... .. ... .... . . 25.95 

1795 . ..... . ....... ... . ..... . . . ... . . . 41.95 

1117 ... ... .... ... .. ... .. .. . ......... 41.95 

2781 ... .. .... .. .. .. .. ... .. . ......... 53,95 

27113 ........ ...... ....... .. ...... . . . 53.95 

2795 . ...... .. .......... . ...... .... .. 58.115 

2797 . . ... .... ..... . . ........ . ....... 68.95 

™3 ................................ 33.95 

1272 ................................ 38,05 

U'P01B5 ..................... , •.•••.• 38.95 

MBl17t ............. ...... . .. ..... .. 28.95 

MBlen . ..... ..... . . ..... . .. . .. . .... 33,95 

·1991 • • ' ........ . ... ...... . .... . ..... 16.115 

2143 ........................ . .. ..... . 17 •.95 


UARTS 
AY:s-1014 .. ...... . .......... .. ........ . e.eo 

AY!l-1013 .... .. ... .. . ......... ....... .. 3.90 

AY3-1015 .. ..... ....... ... .. .... ....... 1 .90 

PT-1'72 . .. .. , .... . . . .... , , ... . . .... ... 9.90 

TR1I02 ................ . .. . ...... ..... 3.90 

2350 ................. . ..... ... ....... 9,90 

351 ........ . . . ................ . ..... 11.90 

TMS8011 . .... . ..................... , ,, 5.110 

IM11402 . .. ... ........ .. . ... .. .. . ...... 7.90 

111111403 ...... . . ..... .. ................ l.llO 

INS1250 ... ... ... ... ...... , ....... , ... 11.95 


INTERFACE 
IT21 , .• . • , ••••• , •• . , . .•••• .•..• •• , •• . 1.54 

IT28 ...... ... .. ....... . ............. , 1,84 

ITD5 .......................... ..... ...88 

ITH ...... . ........ ........ .. .... ... . . 88 

•te7 ............................ .. .. ..88 

ana ............................... ...ea 

OM8131 .. , . ....... ... .... ............. 2.90 

DPl304 ... , , .... , , ... . .... ............ 2.24 

OSB836 , . ... . ...... .. ....... ....... ... 1.114 

0891.118 .... .. . , ·• •••·· ....... ,, .... ....H 
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VOLTAGE REGULATORS 
7105T ,74 7905T .14 

78M05C .34 7908T .M 

780IT .74 7912T .14 

7812T .74 7915T .14 

711ST .74 7924T .14 


7905k 1.U 7824T ;74 

780Sk 1,.34 7912K 1. 4'4 
7812K 1.34 71115K 1.4'4 
7815K 1.34 7924K 1.44 

79L05 .7ll 
7824k 1.34 
71L05 .Ill 71L12 .78 

781.12 .II 79L15 .n 

71L15 .68 
 L!ll323K 4.90 
78H05l< 9.90 UA78S40 UD 
78H12.K 9.90 

C,T • J0.220 K • T0-3 L • '10·92 

DIP SWITCHES 
<I POSITION ............................ ,14 

5 POSITION . 89
.. ..... . , , ... ...... .... , .... 
& POSl'!'ION 81
......... , .. ................. 
7 POSITION ...... ...... ........ .........84 

I POSITION ........ .... ... .... . ....... , .94 


IC SOCKETS 
1·119 100 


8 pin ST .12 .10 

l 4 pin ST .14 .11 

18 pin ST .18 .12 

t i pin ST .19 .17 

20pln ST .211 .28 

2:2 pin ST .2SI .26 

24 pin ST .29 .2.8 


39 .31
28plnST .
..a .38 
-40 pin ST 

64 plnST 4.20 Cllll 

ST • SOLOERTAIL 


I pin WW .51 .48 

14plnWW ,81 .51 

16 plnWW .68 ,57 


.18 .89
11pln WW 
20pln WW 1,04 .97 

22plnWW 1,34 1.23 

24plnWW 1,44 1,30 

21plnWW 1,64 1.44 

4DplnWW U4 1.75 


WW • WIREWRAP 

16 pin ZIF &.70 can 

24 pin ZIF 9.90 call 
21 pin ZIF 9.15 call 

ZIF • TEXTOOL (Z1to lnHrtlon Fore.) 

CRYSTALS 
32.768ktn: .............. ... ............ 1.80 


1.Dmhz , . ....... ..... ....... , . ... . , •• 4.90 

1.8432 ............................... 4.90 

2.0 ••••• ... .•• • •. ...•• .•.• .•..... • •• 3.90 

2.097152 ....... ........ ............ .. 3.90 

2 .4576 .......... . .......... ......... 3.90 

ll.2718 ...... . ... .. ... .. ........ .. ... 3.10 

3.579535 ........ ..... . . .... .. ..... .. 3.ao 

4.0 ....... .. ....................... . 3.90 

5.0 ••••••.. • • •••. .. •.•••. •... .. ..... 3.90 

5.0888 ..................... .. .... ... 3.10 

5.185 ••• • •• . •• • • •.. •• ••• ••••• • •• . .••• 3.10 
5.7143 ........................ ... .... 3.90 
8.0 . ....................... .. . ..... 3.10 

8 .1.44 ................................ 3,90 

e.ss31 ••...•............ , . .... .. . .. . a.10 

a.o ................................. s .10 


10.0 . .... ........... . .. .......... .. .. . 3.90 

10,7381135 . ................... .. ....... 3.90 

14.31118 ................. .... ........ . 3.90 

,6.0 ....... . . ~ ~ 4 • ......... ~ •••••••• • •• •• 3.90 

16.0 .................. ... ....... ...... 3.110 

17.430 ...... .. ............. ' . ......... 3,90 

11.0 . ............. . ...... . .......... .. 3.90 

11.432 ...................... . . . ... .. .. 3.90 

20.0 ........................ ......... 3.90 

22.11 8.4 • •.•••. ' •••••• .. ••••.•••••••••• 3.90 
32.0 ................. . . .. ... . ... ..... 3.90 


RESISTORS 
V. WATT 5• OAASON FIV.1 AU STANDARD VALUES 

FROM f OHM 70 10 MEG OHM 
SO PCS........ ,. , ... ... ... .... ........ 1.25 
100 PCS ... . ........ . ........ , •..• , , . • • 2.00 
1000 PCS........... .... .. ............ 15.00 

BULK DISKETTES 

51/• • DISKETTES 


ATHANA OR NASHUA 

ssso.... ...•........• .•.....•..... . . 11.95 

SSDD ........... .. ... ............... 22.95 

DSDD .. ..... ............. . ....... . .. 27.95 


51/•" DISKETTES 

NO LABEL 


SINGLE SIDED DOU0LE DENSITY 

(WITH JACKETS AND HUB RING) 


P•ckol~n ..• • . , . • . , ...... . .... . ... S 18.95 

Pack of 100 ............. ... ......... S149.00 


APPLE ACCESSORIES 
80 Column CB1d ........... . ... , . . . . . . .. 129.95 

IGKCsrd ... .. . , .................... , , • ~2.SO 


Fan... .... . ... , ... ........ .. .. . . , ..... :>e.95 

Powtr Suppry . .... ..................... 84.95 

AF Mod .. • . • .. .. . .. . • .. • • .. • .. • • .. .. .. 24.9S 
JO\/ Stlcll tAwle II).......... ...... ....... 21UIS 
Pacldles Ap11l11 . . .. .. .. . • .. • . • . .. • .. • . . .. 9.95 
ZBO Cllld . . . ..... .. .. . . , . ........... , • 129.£15 

SCflG Switch-A.Slot • . .. • .. • .. . • . .. . .. . .. t9.9S 

Pa!ldle Adappla ...... . ..... ... . . , ... , • • . 24.95 

E.xten(l,A SIO• • .. • .. • • • • .. • • .. • • .. • . • . . • ~9~.95 


Disk Drlva ••. , ............. . .......... 224.95 

Canlraller C11rd ••• " ... , • • • • • • .. .. • • . .. . 69 .95 


The Flip Sort Plusni 

The Flip Sort P·lusTM adds new dimensions 10 

storage. Designed with similar elegant lines as 

the or lglnel Fllp SorttM, In a lransparenl 

smoked scrync. The Flip sort PlusTM has a stor­

age capacity of over 100 diskettes and has all 

the outstand1ng leatures you have come 10 ex· 

pect lrom the !rip sort Family. 24.95 each 


Do Ka 
2100 De La Cruz Blvd. 

Santa Clara, CA 95050 
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CALL TOLL FREE 
LOWEST POSSIBLE 

Specials from your Largest Co,mputer Dealer 
ouadram Sanyo PC (MBC 550) ALS 

• Color card for PC • IBM compatible • Cpm 3.0 
• Fully PC compatible • 16 Bits, 8088 CPU • 6 MHZ - 2808 

• 128K Ram, HI-Res. • 6llK Ram$219 capabilities $269• centronic Printer Port 
• Detachable Keyboard 

• Free Software BMC Printer NECR023A
Much, Much More Better t an C.ltoh

• BX·80 
• Epson MXBOFT compatible $849 • Top Duality 

• Better Than a 8510AP• Friction & Tractor Feed 
• Full Graphics, Friction &• centronic Par. Interface Apple HE Tractor Feed 

$239 • Starter system $339
$1326 


Diskettes for IBM PC 
Franklin 1200 OMS • s year Guarantee 

• 2 Disk Drives USI •Dbl. Side / Dbl. oensrtv 
• wordstar & Ace Ca le & • Reinforced Hub • 12" AmberMail merge 

• 20 MHz Monitor• CPM &Apple compatible $22 
$119$1699 100for$210 

we accept all P.o:s from Universities 

CALL 800-847-1718 ~ 


we Offer More Than ,~•"Low Prices!!! ~::) 




800-84 7-1718 t10o'°s~"• 

,,,,''•"°°/o

PRICES IN THIS MAGAZINE ~ 

PRINTERS 
Dot Matrix & Letter Quality 

Sales Desk 
Circle 61 on Inquiry card. RETAIL STORE & CBOO> 847·,718 l2151 &45·St88MAIL ORDER: outside callforn1a 1ns1 e1e ca11forn1a11976 Aviation Blvd. 


Inglewood, CA 90304 customer service & Technical

Computer 

All mercnano1~e new We accept MC U11J> 64J·5188 
V•XI Wire Trilrisfef COD Cilll , CerM1 d 

C11eck. Pa s from auim11ea firms, APO Mon.-Frl. 7 a.m. to 6 p.m.
Components 
;rcceoteel Stl1ppmg Mlmmum 54 50 f1m . sat. &Sun. 10 a.m. tQ 5 p.m. 
5 poL1110 s Ta~ C..ill forma Re~ Onlv aCICI 
6 ' 1 5.'ll~ f.'IX This Ad supersedes All othersUnlimited Pnce<J suo1ecr 1 o cnarige No surcharge for c·redit cards 



CAlifoRNiA DiGiTAl 

Post Office Box 3097 B • Torrance. California 90503 

Plastic library 
case supplied 

with all diskettes 
purchased from 

California Digital. 

DISKmEs ~~ 1t6.SIJ 
FIVE INCH SINGLE SIDED DOUllLE DENSITY 

~.~ Eaci11KJ• 10 Ba~ 100 9o1es 

CAL DIGITAL~!t'.f:i 19.95 18.50 16.50 

SCOTCH =i:H:l!: 26.50 24.50 21.75 

m:!w.: 26.50 25.25 23.50 

5:f:li 26,50 22.25 18.75 

:u::::: 26.50 24.50123.25 
!!il:i!li 35.00 33.00 30.50 

FIVE rNCl'I DOUllLE Sn:IED DOUBLE DENSlTY 

CAL DIGITAL~ru: 24.95 22.75 20.50 

SCOTCH 5 .HE: 39.95 37.95 31.25 

VERBATIM ~msu 39.95 37.95 32.75 

=!!:~...•· uni~~ 35.00 31.25 26.25 
M.!Lo<M01 

=~t::::m: 39.95 37.95 34.75 

MAXELL I 96"'~-:'"~ 45.00 43.00 41.25 
D'Yt-11MJ2.D 

DYSAN :~~ 42.50 140.50 35.50 
DYSAN I 96 .;! 49.95 47.95 45.75 

EIGHT INCH SINGLE SIDED SINGLE DENSITY 

SCOTCH ..,,.,,..,""'° 29.50 27.50 23.80 
MEMOREX MRK-3062 27.75 26.60 22.25 
VERBATIM vne·J.1- 31 •.SO 29.50 25.60 
DVSAN DVS-17<011 35.75 32.75 29. 75 

EIGHT INCH SINGLE SIDED DOUBLE DEN,SITY 

SCOTCH MM"H'IJQ 37.75 35.15 29.15 
MEMOREX MRX ·:l090 35.50 33.50 27.15 
VERBATIM VRD·l4/llQOD 35.25 33.25 28.75 
DYSAN DVS.J?•Ol lD 40.75 38.75 32.25 
MAXELL• ~L.ro• 45.50 39.75 35.15 

EIGHT INCH DOUBLE SIDED DOIJDLI! DENSITY 

SCOTCH .....,..14llo 47,50 44.25 ,37.50 
MEMOREX M11N•112 39.25 36.75 31.50 
VERBATIM YRB.:Ml•001 41.75 37.50 ,32.25 
DVSAN DYS-l140f2ll 54.65 9.75 40.50 
MAXELL ,,, L·FOl s2.so e.75 40.45 

16 o!!~!!!Y'~~}
l.95 4.95 ~ . · ~~ 
4116 150ns. 450ns. 

64K DYNAMIC 16K STATIC 

5.95 4.95 
4164 150ns. 6116 200ns. 

2764 EPROM 
SALE 11.9$ 

OVNAMIC MEMORY 

» 
... ...,\h 
\1 40 I 
c~ •1 ..J 110 
c.ll-<1 1 ,. .­STATIC MEMORY 

;~ 
w, ..• " I., 

" " I t ~ 

· ~ ... 

BLOWOUT 

SA LE 
1t69 

~Momi• ~~~~e~,t=Ct_
f~~~il)rlVb lrtes.e~• &i•~ r1d~~ 
~n1k;,r •o I Ol 1Nt S::An 901 R Al UIWI 1ro l'IW ~ tl"PPOC 111'1 (aaaiy 

~~SV~";,~ °'=~::"~~~,."~'OQUO$f 1tcu 
NOTt..• f , ... """' ...... _..,, ~no~""'°Hf "' 
, 0.--., ft' (.il'lbl_.. • • 

SI'~ .... ~~a'~9 

REMEX D~~~~E 1219 
~~n~h~br.~~=~~..·~~~~~==~~ 
diiMt lhaJ tl.H !1'n OIK.ti• gtf'r'lno,\I mvunlllJ no.a anerrotifr •11.\f gl&tlr.D'._..... 
l'ltM \1aciJng t'M Ort¥11' :i ~isnit:a, IW*'G Actnlco. hM Oil*~ aml'I 

=:;::=:11~'~t~~~=~~;~,,~w:nc,11c:=~· 
Eighl Inch Single Sided Drives 

SHUGART 801R 
SHUGART 810 tlall Height 
SIEMENS FOO 100·8 
TANDON 84BE·1 Hall Heighl 

One Twa Ten 
385 375 365 
385 375 365 
169 169 159 
369 359 349 

Elghl Inell Double Sided Drives 
SHUGART SA851R 495 485 475 
SHUGART 860 Ha JI Height 485 475 459 
QUME 842 ''OUME TRACK 8" 459 459 449 
TANDON 84BE·2Half Height 459 447 465 
REMEX RFD·4000 219 219 209 
MITSUBISHI M2B94-63 379 375 369 
MITSUBISHI M2896·63 lfall HI. 459 449 409 

Five InchSingle Sided Orlves 
SHUGART SA400L 235 229 225 
SHUGART SA410 96TPl /80Trk. 129 119 t all 
SHUGART SA200 11.i Height 159 149 139 
TANDONTM100·1 189 179 175 

Five Inch Double Sided Drive$ 
REMEX RF0480 IBM compallble 199 189 175 
SHUGART SA450 319 309 29"9 
SHUGART SA455 Hall He ight 259 249 239 
SHUGART SA465 Hall Ht. 96TPI 289 279 269 
TANDON TM50·2 Hall Height 215 209 199 
TANDON TMSS-4 hall HI. 96TPI 329 319 309 
TANDON 100·2 i79 269 259 
TANDON 101 ·496TPI 80 Track 369 355 350 
MITSUBISHI 4851 Hall Height 259 249 245 
MITSUBISHI 4853 1iz HI. 96TPI 339 329 319 
MITSUBISHI 4854 'h Ht., 8" elecr. 465 449 439 
QUME 142 Hall Height 239 229 219 
TEAC FD·55B Hall Height 299 389 275 

Three Inch Disk Drives 
SHUGART SA300 wilh dlskelle 229 219 209 

Ave Inch Winchester Hard Disk Drives 
SHUGART 612 13 M/Bytes 895 865 825 
SHUGART 706 6M/Byle, Hall HI 795 775 755 
StfUGART712 13 M/Byte, Vz HI. 895 865 625 
SEAGATE 506 6 M/Byte 465 445 425 
TANDON 503 19 MfByte 895 875 855 

Upon request, all drives are supplied 
with power connectors and manual 



'·~.,,~ WESTERN UNION 

~;, Easylink 
Canrorma Oigrrar has recently co1wac1ed wilti lhe West· 

ern Union Telegraph Company lor the prlvtedge of offer· 

lrig s1.1bscr1pUons to Western Un1on·s new Easylln~ data 

communlaallons ne1wor11. 

Sut>scttbers are able to 1rarism11 and receive domeshc 

and rnlernatronal communications lrom a network of over 

1.5 mtllon Worldwide Telex subsC(l.bers. Easvun also 
allows access to other Western Union services thal li tl 
recenUy have been a11a1lable only ID dedicated Tele 
1ns1a1talroos. 
Send telegrams. Mailagrams and computor fellers as 
easy as telephorilng Westem Union's toll free access 
hne Your personal compuler and moclem becom your 
11 111'. to the World. 
One 1111111 S35 00 Installation lee 1nclU<Jes EasyUnk self 
leach4rig user manual . Terex d1rectoryancfyour EasyLrnk 
access password 

PRINTERS 

ltlJ9 

Slit llm/111 

Your Cho fee 

Second Drive or Monitor 

SANYO Sanyo Em1ror11cs h tull mlonso.i U1n1or 1awa•led IBM/PC lo<><·a·like. ir., 
MBC-~O This is oi co,,., 10 rnoaocampu1er lhill •ndudos 1261</tl)lle o> 
momory, a 51 • 160K/bym 11''51< drive upgrad abl& 10 320 / byle cl•h•es. AISc 
tntluoes b01h color aimPCJ•ile ar>d RGB grapl.,cs Hula • low pro1•0 kcy­
b<Jard. an(l .,.,,allel pnnle• poon E•tcnsrvo software •uch as Sllnvo 805'<:,disl< 
u11111~es 1 Wotdslar worn p•oce$Slllg solt'wor(I. Calc!ltar !ipreaO .$tlo I & Easy 

~;~:~ :o~~·?~i~'c~,f'.,:!,.~~t:;.,1~0 s'Br.'sscg<nP<J•er. Mos1 progr ~ 
Along wuh al 1h1s Ca~lornoa DlgllDI ollo1s ·FREE yo"' t1101co or 0tltJer a 
~ecor>d d>Sk drllle. or~ hjgll rcsolutoon 0'""" or amuer sc1ou" IT!Orl11<!1'.All a1 

IBM COMPATIBLE 

tho >tJper low pr.cool onJy S995 
Wo are currently nl<p0Naoc111g ~" ' " ' '"" sl'>o~iille or lhts COrtlllutcr PleiUM'l 
ploce your omor>111My. TMMBC· 550 "''"be•h•Pll<ld on a'" st <r<t<>md1>a.a 

1991 
256 KILOBYTE 

MEMORY BOARD 
1491 


• 1M~•....,u-,1n~l.af 

· iar.~~~--·.....,,"'~·~""
• M•~I '"'-lgoimlllmn!lllt1M1

....,,Mtlia , llf"PWbillfl.4ii 
• l'llll••tuWtJ•tC"-.._....,.., 

1 1. CIC!...... ,,.., "" 
' ..... ...... 

•1'1tft0....... 

'"'... -''L :?E 

APL·~ES>< 
r<>ID "'"" AEIT-llB 

CCS.TllJ~\: CCS·n•oa 
CC'S l'H.t. ''"'' ccs.n211 
ccs-m • ccs 1729 
CCS·:7-1D 
CA.1. ·AI~ 
HY~MM> 
KEtl-SFt 
MS~ .snco 
MTN·lC..K 
M'l'N ~OOA. 
MTN A.III 
MTN flO\!W 
OMSCi1 
SVA.~ 
r~"261,l(j,,,,, ~· 01 

DU( 'illt•U ct: VS.. ·lllSllO 
, ,!,!C,.lM;i fl.II VSA..<am 
l~(_.A:t,:U I _ut(r. 

~f'f f:~ ~~= ASCII 
MODEMS KEYllJOAl!P 149 

DIRECT CONNECT 

569 
 CP/M SOFTWARE 


AOoSoll CP/M AOA·• .5C 
D-Bnsa II A!lrl•01 SC 

J\15 00 
429 00 

Supel'llOtl 
MAC 

Ml'R·JO!IC 
OGA..io1c 

149 llO 
es oo 

W01clsl"r 
Mwlmo1ge 
Sp;ill11ar 
Muibplan 
MaC1o BO 

PR· 1B7C 309 00 
~ PR·392C Hi9 00 
MPR·•29C I 69 00 
1£F-483C tB9 oo 
MSF'· 187C 139 00 

CP/M 30 
Despool 
Pascal Pius 
CPt MBG 

P/ Mll 

DCR-41 OC 249.00 
DGA·J67C •15 00 
0GA.tl04C A29 00 
0GR· 186C 239 00 
DGA·l!08C 37!! OD 



---: 

GmpuPro The World's Largest Supplier 
== 

Q18ltl1A 
UHlSl511 
HimIDH 
l&lnJSH 
815811ilOl1 
lllSlnlHI 
8JHT&IDID 
llHllilHO 
118llli1DIO 
Ustl!it5to 

of S..100 Doords! 
CPU DOAR.DS 1f~n s.11 ce 


CPU 6JIK MT BMHz S 695 OD $ HUG 

CPll 6B CSC IOMHl S 851100 $ 115.DO 

Co-PtfaS50' Wf0086 only MTS" 75000 $ 115.GCI 

C&<PI- W/ilORli °"I' CSCS BSO 00 $ 16UG 

CPU BllB6/H087 ~I U D5000 S UUI 

CPll 80861&087 CSC SliSOOO $10'5,llCJ 

CPU 80651118 All T S 4 Ii 00 S 311,llCJ 
CPU 80651118 CSC S 5Sli 00 $ '91.17 
,J6MH1CPU·Z A&T S J21iOD $ llt.llG 
:J16MU1CPU·Z CSC S 421i 00 $ 341 ,17 

GEMINI 1OX & 15X 

120 CPS DOT MATRIX PR.INTEI\ 

autn£11111 eo CIJ/umo 120 lbs I s:ima $289 
IUTlllf•l5~ 132 tlllll1T!11 f2fj ftisl S549DD $419 
IBSTllUlllT~ S!'iill!I JnfotllM:e roi 1ox alld 1SX $ 59 
8UTllSUllllJ.41'. wl~ K1111«1 11J1!er Ill!' IDX a11d 15X $119 

DELTA 10 & 15 160 CPS 
DOT MATklX PRINTERS WITH 

8K Pl\INT DUFFER 
lllST~DllTllD 00tMlmn120 ~I $649,0-0 $469 
lllTHUTAl5 132 e<*11m 120 11ll I U9900 $699 

PIYNTEA CADLES 
BIHCJI Cl'72CP Cenlroolcs Mille I~ Mal1t 6' SZ•,115 
BIPGC2H1'72&P IBM PC Ill Cen1.onir.:s Parallel 6' !134.85 
11'8CHINP l'i' 9 canoo~ Sflii!i<led R5·2J2 s111.-s 

---

1211 80 x2418MHzMONITOl\S 
r111 l11111Mr Gtmt,u°" Ulf Prlu SAU PllBE 

111\'llDMIOJrCI et..i. & wto.te lltsplay $24a oo $149 
1111GDltOIZCI 8 &W wt:wdlO S260 ao $165 
0&10D•1 m~ Cree" P~ 1 O.Sptil)' $24000 $149 
BaTGDMI llDI C<OOll Pll wl ndto 5260.CIO $165 
IUYOHl212Cl Amber Dl!J)liiy m ooo $149 
1auo.111u1 Alllbel w1i1Ud;i $26000 $165 
1~" J\GD COLOR MONITOR.SW/AUDIO 
IUTGOlll!GI ~edfun1 Ra 350 x 3~ lines 5495.00 $349 
IDYCIDM751C1 JUgh RM 11480 ~ IJ.!~0 dotf $725.00 $499 
lllflON500 UI ra t11<,1h H690 I V2~0cJOtJSIOOS.OO $ 799 
Sl'i!¥Jl111 '"""illb oo .lD<Wo 1M111,..! 12" 2:4 "5 ..._ 13" ...,_ 30 lbs a 

Utt Mo1Bl.f l'llct 

IUODlllll5 
lllSOS311111.2 
IUOS311101 
91S11SHON 
81SOS3llOl9 

IUOS3IOll 
HHDIDll 
IBHDllOH 
18SDDllllll 
HSDDllllK 
IUDDIOA 
lllSHllDM 

i llSDDIDF. 

5BC-3004 M ~1zaO~ CPl1MIS 74100 S Ill.DO 
SBC-JOO6MH1ZllOB CPUMlS 82600 S Ill.DO 
lBO Sl~~llt 6'1$lem All S 45000 $ JH.llO 
E oar«JOR AM 11/l~KA~T $11(500 $ 115.llO 
EIJJillUll1AM IV ~5611 $19~000 SIUS.118 
vtlECIC Ml 
t'!><lrtlloRAM llU69Q ~6 f 81li00 S 10 .DG 
PRDhl-1 00 wi11Cf1W111r Ml S l6500 S !lt.DG 
RA Oil 2)6~ Ml l 915 00 S HUCI 
ROM O~ 12 KMT t 35000 S 319.GCI 
1/().8 4-P11rt /\sync; Sol A&T S 500 00 I 5-4t.llCI 
110.6 B·Pnrt ""''/no S.r Ml S 695 00 I SH.GI 
110>8 4 Sync, 4 A.yr.c, 8· Ail S 195 DO $ etlt.1111 
$1!<1<11 t/O /l&l 
Ve<S<Jli«'ll"I lit Flo!IPy& ST·SOO S B.95 00 S l~t.1111UPltlllm,. DIS~ ! IA&Tl WICPIM' 22 5670 00 $411.00 

Wh•n purchn•d w/111 h ..D If" dl•I< drlHsi $450.DO 
HCln.IOll 
l8HUI llOG 

18HUIOlill 

I 
= 

llH'fUOff 

llH~ 

= 

• 

DISW I Fiopc!y Clllltr(llter tMn 5~95 00 
CPI M' 2 2 IOI ZB0/8085 
w/r""'""'ts& RIOS a" SID o.~~ 
CPIM.·fi6 ' till CPU 80851!111 
r; CPU 6086181 CP\J! 
~s. 8tOS A" Siil Dlllo 
DIS l a· haotl II• • OJnlllllWI• S?9~00 
111/CPIM' 22 iMll 
ms~, ST-SO l~ve ~,... ha!d o1950(t 
~ CCllllro/ie. wft PIM-80• g 
CP/t.1·86' 11\&Tl 

SCtUO 

SIU.15 


SZ41.DO 

$7Vi.00 

17ZUO 

Harli 01$~ Corl lrlJfleJ 
18'8hrlltt~• Wlfi'"" 1111oa11~-0d CPIM' 3 0 
'8~Dftf33tl.a• will" llfib.inlu.'d CPIM' j 0 
llPDllVl33114J ' wl5'• " bJ<ikl!~ (;P/M 0 
llPDIYl3391 .. ' W/8" ba1 od CPIM" JO 
11Sa.s:llff3 Vdsal~IC!OY IV69o 1M T) 
19'Dllft39W • Wl5~" 1111billil<l!d Cl'IM' l 0 
HPPIP1?391U• wlll" 1U1billlked CPIM' l 0 
llPOIYl?39143• """ ' ' ' " llarilt.ed CPIM • n 
81PHnt n1.w• w/B" t>l•ked CPIM' 3n 

$!083 00 I 181.0CI 
SI083 00 • &II.Oii 

tOBJ OH 111.llO 
SIOBJ00 1111,oa 
~oooO J au.DO 

S 581100 l 424.DO 
$ S88 llO $ 424.DO 
s r.ee 110 .s 42UO 
s ~9600 -S 424.DO 

• CPIM-~' (l 01 t~tlt!)IJ'l!d1111 1'11! SBC·JOO 

••• ComP'•'• Sf)•CWC•liiH'?il on P•g•• 1.:t·~a.s 
01 Our •s31•s,; Engln••tlttg Se/eeUan Guida 

B/16 ~ I sec 111.'\T) > 69~00 s JIUO 
811117 lbi CPU 8116 S 318.DO 

BIOcttrMU CM~· ll&' ~ UUO 
llOCTCG-CPMll Cooct11•em c1•1M-B6 ' ! 115.llO 
HOCTllr•n MP/M·B s •H.DO 
UOCTMH Sl•500 ~~r1j Otor CnotrQllet $ 59~00 $ H5.DO 
HOCTMDSUl1t 192Mb fl;irII D1;; Sul15ys1em 512%00 $11115,00 

88DCTS2HTDD 256 Statot RAM 1Mn s1asooo S1719.DO 

llOCTDSIU 512 DyM1111C RA !MT) 5145000 SIHUD 


Sae 5paclflcallon1• on PagH 12-27 

01 Our 'IJ3/'B4 En11lnHrln11 5alscf/on Quid• 


9BDCl11 ISllll'llw/251iiC Sta te: RAM g MPll...S ~ $13511.1111 
HOC111PtC•• ~12.56~ Slu!W' RAM g: CO!ic.irlenl CPl !.1•88 $735Q.,llO 
IBDCl1UOll,. wl5 12 k Dvllan>t RMI' MPIM•B6" $7J50,Dll 
Hl&ltllOCePho'f.il2~ o......- AAM /; enio.1... $1UO.UO 

CPI 86 
Se• Compl•I• SP1lclllcatlona on Pa11• !i 01 Our 

Hew '83/'84 f!n11lnaarln11 Salaol/on Ouida 

Letter QuaUtv Dot Motrlx Printer 
, .., Com'1HI• S1H'oft1c11flon11, ••• '1•11• .,1 al our 

1t•W 'll~/'114 •n111n..1lt111 S•leollot1 011/d• 
anaumm sot;Ofumf\1100cos121 lb!,.I $589 
llfUTIIGl 131 IXllllITfl/160 cos t2B lllSI $829 
llfWJTllllMI A('JJIOW!lefll Ribb:l!1 kw f,lt SO L 1111.•75 
llflUll!lllllD ROll4noomonl flllllJlH !or MT180L 8f7.IJO 

Ordar l11l•rl•o• Cabla• al .f..eff 

PIXY 0 PLOnEI\ 
Mlfli ~lfllltj , ICttH•lclll i nltr ,1111u. ..... 17 •• Ill 'H/14 

b1ll11rllt l1l1t11.. 111 •ttds. 

881AIJ'lal, w1~anl!l 1n\l!ll~Cl! Isl! wt 16 llH.l $899 
llULPID& wl~!ll:i4 1nte11aco (Sii WI 16 tb11 $789 

M~IJ'.ij!!B ·~,:r,~j 

1'111 1...111r Dm~•ID• US! l'rlu 51.ll l'lie• 

Hl.DCSUfllll21 Slipci S1> 6MHt 128K ~as\!!< S995 UO SMi.1111 
w/1 AOCPS 1 AS132 Sellai Ailalllet 

18ADCUWSIJl1U SllP@I Sla1•e6MH1 1211 $695.00 ffSIUO_ 
IBAICUGIS <:utierOuootorS'.>" d1N5 S750 0D -895,00 
18ADCJ8C!I SllW Ouad lot 8" 00- 5750 DO 95.00 

SOFTWARE 6 1/0 PORT ADAPTERS 
IU.DCPll PSf~il RS23~ Son Adollle, 35.00 
IBAICGnP C"11rllfllt:S Pilfilllel l'Q1 Adiiilof 35.110 
HHCtl'Jlll2 ' t l'\(Jyll!C!d Ulililitl CPI ' H ll0.00 
IMDCCl'ftl>ll' t Aw~ea Otqlla' cPl 1'1115'' J3 Ul 50.00 
••atTDOS4U' t huoo[)W I 2. 1)1 4 MullklS!!I ~SS0.00 
' RelJIM.1! • Wl1~ 0 lo Sl)Otlff S1ljlel Otl•d. S kl! SuPI!' S 
tR•~ t WJth e tc.il''filr..I' J7401vrm;it <111 1or~~- •81'Htin n~tt11 

Ill Mr 5\"1" 96 TPI lotmiit 

ST506/SA1000 

HARD DISK CONTl\OUEP. 


SIAOCM1tlll015 5l>OG!i V.." WtntlleSlel t:onl S500 00~0.00 
BIADCMOCIDOIS e· w1nc11to1e1cnnL :5;500 DO $0.00 
IBADtHDCIHffi lllSlall llfco;lm ~OSI? "°' l~ (ll)rloil.DC 10.00 

CPU board JSUlllll•ed oo 6'' CPI'-" 
atfllllillll*l di5J!l 

Sa• Comp/ale Sp•clflcalJons on P•11•• ,,. • 27 
at out 'B:l/'IH Engln•••lnfl 5a/scllon Gulde 

IN MACADTECk MAX !!! ;; 256~ JD I Mll!labYle S-tOO IEHl!iOfi 
O\'l'lilml; Mtl<rol'V bOalO Th I S 11Jlll'• llll ill I Ml!Qll~lo !YI 1 6'11Q16 
Slandilfa sue S· IOO bo;ll(l l l"' 11 1 ~ 1 )Sol~ is !lh 1111! Hoi1ca•d1'"11 olo.1!1$ 
1n10your motncirnoo1a nie •~m. mong 6401{ <s l(g\® oo ~ u11(JIJ!I ·01m 
bile~ ~illd '"" ~IJ;w;l•r. I•''"' ltost Tho MAX ••mtlv" 1do!al\o ;"''"" \o 
~t111M wt\J!fe del\Stly ll!!lld aM st1itwa1! l~>lll~IV 116 ~'li!•UOI 

••• P•o• 1IJOfOurH•w '81J/'8~ IEnglnHrlno ••l•olla11 
Ould• tor Compl•I• 8p•clfir:•llDn1 

o,.,ert111 lll!e1111•1i: me 256~ aoo Ja4 K vm1i:m. •'!dude Ln• JllM)> 
soi:~leo Hllsl Cllril 1111! St2 alld larger '(lltiutS alllll 1~cludi! ltie ~ '"' 

U1t I'll•• UlI hlOI 

Alt11d111 c-.""" c,.,101$/11 U11n: 

>0<keled "ptg11r11;Jc1t" wit 

8BIUCIW151 256~ &jn:unlC flAM it.an $112500 $1Jl5.llll 
llMUCIWJM 3&l Oy113111.: 1111 IA& TJ 5 u 6700 $11115,111 
88MAC.-SU ~ 12K Ovnamtc RAM IA&il -51680 OD $1!tUll 
BIMACM.U• I MEGDvllal1"0CRAM(Ml"t S2~4 9D0 $t:UUI! 
lf!llACMAITll MA~ l trnnQf Manual $ 1~. DO 
llM&CIUJYDlk MA~ Vlrt!J;if O.!k Saltw~ro .upol~ $ ZS.OD 

rJll 8" S/D DIS!< 
&1•&g113 Memory Mappl!IQ Ojllto• $ ti .1111 

v~ n~I l)l~l)t I CPU 
m<ll licnt.on h;infwai• t• _,.,.,~ compl!ite '"'-lllJ;;._t•.....;.tv____ 
&•HllTMGI 	H;m!war• moi:Jilk:alioh M 1Mll 

Corn!llll'ro CPIJ BIJllS/116 

i

'I 

== 

i 

I 
~ 

I 
e 

e 

1 


Olrcle 303OPJ>EI\ TOLL FREE (800) 420-5922 CA. AK, HI CALL (818) 109..5111 

http:licnt.on
http:S1719.DO
http:llarilt.ed
http:V2~0cJOtJSIOOS.OO
http:MONITOR.SW
http:8UTllSUllllJ.41


l•~t· MPI F'1lfl Helg!JI SS 48ll'I 15 lb!.I 
IYl'l!l" MPI ~un H"lgl\4 [IS 4Bm 511Js,J 
811111'191' MPl l'IJll flDllJ!lt SS 90TPI S Nis I 
••Piil' MPl Full ~~1.Jht DS 961'PI i5 ~ 

Jg"50J MPI \'o · ~~"Jht SS 48TPt (4 Im.~ 

l ..Pl!i112 Mrl 'il'Hl!liJril 06 43lPI (4 ~) 

OftNOT•laal IMdon Full H~t SS 4BT PI 

lllT1IOTlllDDl r1~11 Full Hl!lont DS 4BTP~ 

H'llD1'11014 Tanann full H~I DS 96TPI S33UD 


·~ '"''" • '°' Ml'! [Joo OI I !Or S1>ug:v1 SA11llJ T\'lle 0oor 

IM!llllbl Ill Safi 40 SH.DD stUG 
B&ll!llHllD Ill I 0 11110 40 SH.Oii sn,oo 
l•lllMllllll 16 linrt! 4 0 SZl,llD 125.00 

...Kltlm'Dlll Solt 40 11 U?.00 UUO 
eeut111112100111 10 Hmo 4~ 2 moo $11.0o 
Uflllll!MZIHlll 1 llato 40 2 w .oo $».DO 

88111111101 DOI Soll B.O $31 ,DD h3.llO 
l181lllOZaDI Soll BO $4UO $40.llO 
lllllU!llUllHI 16 Haid BO 2 $44.DO kLllD 
A.....,....,.,,,~ <O!HvuilMDIDOM D2HOOIO~O!l/.tilf1!.,..rht>.O""ll 

8" DOUBLE DENSITI DISKETTES 
IDILJlll IZlllZDCI Solt US.DD $31.GG 
UIUIJlllS211211G ltal\l fltl.OCI m .DO 

81111 flJ2101!11!00 SOii 2 SAUG $~.DO 
...~nimn11111aa Ha•c 2 maa $411.llO 

Go on The Gold Standard! 

DUY CAOINET WITH DP.IVES AND $AV£! 

TRACE SCOPES 
NOW WITH A 


5 YEAR WAAAANTY!! 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (818) 709-5464 - (Irvine:) (71.4) 660-1411 
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OJta 
 " •11mm11 u H"'M .." .." " n " " 
SljlU 1H~1JlJI " 1'1r"...tl .. 
!ill.llilll 

" " ",. 1'17411.!K " " ~1Ht6lil .. "' ti 
.!MIUCll .." .V.U111&.K .." " 5ar1HJ1~ Iii 
:!Nt••llil " Wut~~ .. .. '$Jl!Hf~ l•" ,,, 
~/JoOftl " II,, .." •I, SN1•'1JIA If MlfOf'lff I< 

'1ill41.11 H Mlftl1'tl II "' ,.,,.,~lli l 'll .. ,S1il141(lbl ..." 
·~ 

14'31M "'"''"" "'lJl1U!ill !.111'~1.Qll SMJ UJIO :rt !'..ti 
li¥1UMI ",, " ~!t P~W.111 ·~ 5UOM Ii..,.~'-11Ut11 1• .. " ...S!UOllllll II 
$Jll1f.4 'I l ... . JJ) ..MOUi! 11m ' II PH..._ ,.... " 

"DIJ4,~H I 

lll'l'r.tilfll 
 .." tlfr ~ r~ Ill'" """1-l)l.U. ...'"...,,,)lril ,. J•l.!11111 SN'4MiC.I\ ~,.,, iNJ l1 !U.. ".. lM1AMn....,.... .. ..,.....,....,~,- ..,.,_ ~· rtl$fltlII ...<Ill» 
.51174JO'I .un~,,1. ·~ UfPQl'IQ 

UlJllO lM.51~ ,,,".t....S1tl,.f.::l-_ ,... .. 1/ 

" 
" 
~.... 

:f 

1"1Uif1 56 

1,.L.\U 
 ,. 
 td1tA
" 
.. ~ m.1m r.,,, ,."tiH~ ti 

11 ,."'""°'·· ,... .. 
,.~ 11 ll • I ..1'51•0' 'I.SA ,.n ,._, ,.1'~- ~,...... ~!tltt'J ii " filUl:P ".. 1i LS:1t .. Ii .." 1l\Sru ",. ~tl~~ ll l.Uli• ~!' ,.~ltfll .. l"l.tf<) ..1•,. on ,,J< " ,. ..:..ui~· J11..12fi.t ,,•n "..74LS,. JI -r.q.t•n 1.11..1141 JIIOWO 1'I hl18 ~ "".. 71iJ2•1 .." J&{ii:l n 1,qs1n .. .. 

1•L.Stl ,."~· ... 1<41.$tU ,. ?l'iml ••11.. .,l'of\5\Ji lWl>!1 "g1'1.R1 .. 141.5tJll n 14l$et "'""' .. " 7.tl~ 1-41..liU'J l• !.Sdaii t"5m ~ l<l.lllil 1:,.,....., ,, ..U~.$l1 " T'l.RJ'l .. " """' 
Tlll.51~ 14lU11,..._ " .. " " ~· IIllml " .it" .. "'' .. !> " ~:am " "WI " -" 1<"'1t'l l~.. 1'0.$\.!il ,.._.,~,!Iii ,. ",. " 

" 14.5'2 .. Ii''"'' '"""' ,.1•1.W If i 1 . ~11 1.tWSJ 
1'!,SQ I) 1'l$m 1'U»l ... 
Hi.ti •• I) t lU;1Q " j~= ti/oU16l 11 " 1.41,.i.lt,1•ul6< ,, " "='"l.!>O•• " " ,,. 

» 
1'"1» :t 1"l!li:t II ,.i; 1'Wll r." 
1•Ulll .... 

~ r·•,,7 1•LSV3,_, ,,r: lt.. 14.Sll~t " ,.,l 4l,.5 t;lt II•llm II ' 'tifi' 1) ,,1fU:ll)•Ult II llwli "" ,,ftl.JU •" 1•L.:$ ~1-4 
1q,QJ " n 1.Q.UrJi .. mm~ I= II ..7tUHi 7.U..S~IJ i ~ u~ I · " ,.,...... .. r.-•ltt" 

" 
,.1•l.fitD ~ iii l~~n .. 

I 
.. 

'""' iiJOI ,OJO " ... 
T'5lll " ~ ..t.CS:44' " ·- .." ~ J.llf~1-4 ,..,.1 II..... .. u ,..... "' "' 1A.i'l1i JI " ,._..., 11.. .. 14'1)• II 11 1·1·,..,,. "' ,.... ..'"""' ,.,.., :n ,..,.. " "' ~:r:: II .. llO,.... " lt 

ftUll II Jt!JPD .. l lll" ,_,.1'51• ".. "'~ f l i1JJ.. n fAltolQ " ,~... 111! 

,•!I!,,1'"' r•Jlil 1451!!1 1 U:.SJn 111" 
ftb2 II 1•51~ " ii ~6.JI• =" ,,_...... l5" " 111 1~1 II "If 1111 

f.(!lk 111•511 " " ... "' 
~s.11· 

td» " ..·~ t.Utfii;: " 
,., ro.son· " ..."' 

1111<4 ' ... ,,. .. ...H5H4 II Ill I 

" 1'*$(141. " Illr l' l 4Sf'5" II 111 " ,...,.., .~ 1"11t•" 
II 

••a1"6\'> " " 1t~XI· " " '",..,, ,..1U II "'I .. 1tU11 • .." HI '"""' ..... .. 
11 
" ,, ,.."' » 

, 1.;:s,11• .. UItUl•...... It " .,."' 11'4.nt l •S:\7l" .. nt. 
U:itlt II .. ,.....1ti':•U .. 
 H'j,....,H1Ul ... 1• 1'1 rd~1 ,." ~ ... '" " 
WllG• •» WODE ..CA.1:111'1 .. '

IJC\ 
.i WOlllll ... ........ .. 

~ Ill CU11Df41" """''~ 

" ,..CA.»llo " .... (Alm~UOOllll " Iii,,
" ...~ WHiU ... "" u.-. " ..,,..... '" ........ "II ...
..- .. 141"'*"' ......... .. ff
Wlol "I 

<l>lOll .. 11" 
Cl>ISOO" ..." 

"'- • 
,. ~o " CDeol " "' 

C~-04\ .. '" l!O tlMll!t " lll•'" Cl>IDfAI ..·-·- " " l!O " .,...,...., II,, C..>I • " _ .. ... ""'" ..,, ..."""''.. " ·­ .......
Cll'Ok ".. .. 
~ " 11g " ....... ,.,"'
-...... ,. 
™>17 me.1~ 1..•• • >ICQ.all~ " .H " ...... .. .. c:Dl}~ri " ti"eorou ".. .. ...... .. Qk.$ 11 II II "a:.ri:u• •• ; ·•• " 
flfJJa\•...,,. .. ..• <!k»O llO" ""'"' ,.,"""" ~ri -tn•ou .. .. " ,_ 

•i 

.. "' <llWI .." ... 
ii 
" " 
If 

......... .. ,_ •• llO "' """"' ........ 1•
(!Mt.lit •• ~ .. 116 " ..."">Qc- " ... ,., ,, ..I . - ••.._" " "' - ... 
M 

IJCO<* ~ ..ucn ~· II I ll .......- ,." .. 
 -mo..., I ..,,
II d ,,.. Cll05t•Will " ... com; " "" -"'''"' COl1U II" ~ II """'"" " ,, , "... to<tn 111!;1'""" II 1Hl 

~ D 
"""'' "u 'II "' '"Qo!Clt 

tiiltl.I .. ~ 1' ~j riC...lilt ,, ..' 
" llilG~ •m 11 Hll!
... 
 """'>_.. .. 


t•tlJ II 
"""" ".. MC1.f.tl! 11 "'"''"' " ' "o/rCIMtl• """" .. ..." tMt• .211 ¥t14UJ '·" " um " 
1iC16Ji!I"t•..""...." '"~ " '""""" Qll~ I• 

532 SYl'E Fcllruory 19$4 

MICROPROCESSOR COMPONENTS 


LOW PROFILE 
mN SOCl( ITT,. J~ --~! 

1l jlit l! , I ii u" ,. 
,•• U' " " .." " .. 
11 .-ll .. " ..... ,, " " .JO " .." ~I II 
t• ... Lt JI 

1i ... " 
""'" •• ll.. JJ ... 

II.... '"' ..t!IP\I' .... " " " SOLDERTAIL (GOLD) 

STANDARD
... •o-H ,.II~ 

1,-111 ...,,lt ,atH " 
.., 

ll ... lq Q 
11 .... IQ .u" " " ., .,.. 
llfflU d .. 
Hlil!lf.41 i• ,. •ri• ,.,llpi;lilH i ........... a.t• ... ..." 


• SOLD~RlAI~ 
SlANDAflO (T IN) ,.. 1.... ''°"'!LP II Jill rt n 

lll·,JI .-, -<I" 
lhlall "' :n -ll .." ,. .., ,, 

n 

..... !ll .. " ..11 

rfi fil ,, .. " 
~n .-tt • " M" " WIRE WRAP SOC·Kers. 

IGO LOI LEVEL #3 
100.MP: 

1 ... .... 

..• -.... ..,,.ft .. 
U liJI W# .. ...,........ " .. " LI 


11 lllll'WW .. I> "If " JtjiDIW 
•d 11' 

,..SMl'llfW In H ltJ '*'""' '" 1" ,.,.,... ... .... !I"' &
Jt,.,. w lti'ii'!/ ••,-w '"' ti "' UI l ' i 

SIO.OQ M1'11mum Order - U.S. Fulld1 Only Spee Sh<lll# - :WC G•Ch 
C:allJorn'I• AHld•nla A.dd 6 VI .,.., S.aro Bo Tu ~~~1~i~ ~~~?tci~JmoGr.~J~ls11:,~ft~~ ~-1~';,~~~~nco PtlcH S..bjt<ll IO Ch1J>got 

Jameco I VIS4' I 
1356 SHOREWAY ROAD, BELMONT, CA 94002 

MC1U H .. Iii 2184 PHO_NE ORDERS WEI.COM~-:- (41S1592·8fJ91 Tele.r: 17604!1 

., Digitalker 
DT1050 - AppU01tlono: THch1 n9 •Id•, 
1pci0.1ncot, elocltr•• .a~\.oma\Lv•·· telecommunlc• · 
110111. lanou1ao 1ra1111e11ona. ele, 
T11itonii50 ti ••~ .. ...a 010 11;.1.KERl. l~~~-l\ll 1:s1 H'l!'M•Wo 
I nd \it..111\iilll lillOid.._ ~ liOf\l't ..-il'ld 5- ifllli91'HI • ltDIA dMDUOfl,11 11'11 
llllQrlJ& anu:ta..• h11Y11 _." •••laf'liod r:111 lftl!l• lff!'dr..,.... m••lrs 1~ 
puuib'. lti ou•M 1lnit'fi 'll'O';I• '*" "°''lh ~rol.n1'4d lnln r;ih1••t 
Df 11v.n HNanc1L .,.,, • 1i1nk;e'1 111.t tpU~ QI 1111• Dl I~ I• ~ .ti hi)' If\. 

bl11 l"l.l!la'illllc1t. hrtiliM•ndctlhdii,.' &. YiifailaA tl1_.yi\Jfili It 
to.- "'l"bt'-'Oe•~ 11~ i!11 111&111 ~. .;~,.1a1t1111'1rf11ia. 


~llNlllftff\.tl\. 


Thli DJID§O ~i.1 t..l.ii ittl I liit-iidt "DOH• C~, M.!i\t4,.. ttel-ip4nl 


:.il"~~~~:·::.~1:M.;:_,M~~'!!:"~ ii1:::=~=r.::...~= 
llllll1or•m·.,, 1tw a:11~1kMI 1>1114 

DT1050 Olglt.alker'" .. _. $34.95u. 
MM54104 Processor Cnlp .... .$1USea. 

, .... ,Otll 
PMl,Jite 
i''i\.UH• 
14llOl.I 
N1n1 
fo\ LUL.a 
fM.~"'6 
Ml •Wi 
a'Al tJN 
~•L1-!JU 

II Qdao ID lf'Ptli ~IWDI c;. ~!'>ii 1 ......, 
n ~1:l•1~0QR~Mttfll•C>iilnn,. ~*1111,1mo~gi.. Anht """"I.. l:tf~IJ*IJ;Ji41»- ,iilltiil''lf't\ .......
,. .~, .... ~.~~~~&iut 1U:.~1.. ~1~UOl>"W.., Mtt:t ! ~I.. Qi;;JM 6-liultl.&NO~~Qil11"""n_,, 

~'"'"o.bflUMi""q.." ~ \-.,..xJ~~lH'.IRr..h• 

" Cll.fd!&-ln>Jt,...._.4.'0mlW _. tl( 

scan 19112 f'IATIONALl'AL D•I• Boat otco>. 

,. "'"" ,~.. ..•• I=:'"'" " 
flCtU 1JC1A• """' " " .. H .. rn·~.. t~Q.ll JIli<W .. ,.,1o<lr ,., "14[,JPJ " " 14(1.1 ,.,, " ,.. T<C'IQI .." : ,, T"'11? 

/4C1111 Ii14<Jll '""' ".. _,." " 
~ 

.,,"' 7 ~0.f 11r;1111 .l:!"' 
.tl~il)II po ,. 

" ...... 
{,J(;U 1.. T1['11' ll '""' ,.fJCn .. .. ..::i l~I' ,,1'¢1• 7.a D111 "' t•C'H II I .. l'' 4~ .. ! ~·~...•• • ...,_ 

f~Jt ..II $D ...'""' ,," " lltill 
l<tb " '5' J• "' ' 'Tl!lht'P " I '" .. 
l (_ ll lJtP l YI'.))'; .. ...""""'• ,.,l\tl~Ojl LYQ'W II 
l\N ICI " Ul/'41C~ I >I• l l Lt~Kf • ""'oli l'N I...... 
t M)(l ' cai l lil \llDIM ..""""' "• '" tMll';ffl Ui1•>K:tl I 

\,llllH.tllil "ll'I0'1<,.. ~M11tl'Jtil " •" UH.fl'-" " 
Ul,llNllll H. Jttl 

Ulldl l b 
l¥XC1 """"' " "' 

lUllHW U1 J • 
Uf.ll~ l~tt71fl lt ... 

" .,.lWJ!Of liLUt7Pli•' 11 ..."'.. 
l W lltl ,, ... t UIM&!i. I ti'! 

" •n iL W.16" .. I '8'" ,"'.. 1.,0011'< Hll40lr•t lll.JHdi I IJ! " ..."' ll)t"" 
Ill- " •• '"'.. 

"" l 4JJIQ V.lt' L I it 
l.IUiVw:•IJ 

.• ..."'"'"'".....-. " '" 
-u 1M - • .. 

Uti iG , , ~ 
',...I If " 

" 119 .....Ui l"'tl '." Q1•.ari.'

• " 
_.,,.. n1 '""" ·~ 

,.t ,n IC1JilJM 

" .. 1,,.Wl )QI04ii •.. " ' " "' • Daok 111!1• 

I M ~~·~i ~i; l t"l 
LIUl"Dti • il l 4'lO l·· *ol ~- .J: ElBi7f •ll ii l.1.11111 1~ •• 1.. ,..~W»at • ~?t ti 1" IC: tt 1 ~... ..

•UW• " ,.._..~ ~1'oYll .. jl '"""' 
l"-Dn ... ,.,,,..l UJ '""''" IM .. It,_,. · LIUtOf ' Uiijtl)f' Q l>o: \.lfll 

~1~ I..>$ UUU~


"'""' 
30003 19iz ~I t. U n••1 D•'·

http:llNlllftff\.tl
http:Hlil!lf.41
http:MC1.f.tl
http:1ill41.11
http:iltill~n.ir


HOME COMPUTER ACCESSORIES KEYBOARDS - POWER SUPPLIES DISK DRIVES AND CABLE 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 
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~l ~ 1:~:~m.~1111 oampli ttltwate • Cm 111~ 
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JE664 EPROM PROGRAMMER 
BK to 641< £PROMS ­ 24 & 28 Pin Packagea 
~~II~~ - ~ rt1M1~IS1111•!110,0-
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• l~fOhl f4'(Jil ip,.:i• Pl lffll llNipbJI • II ml!IDI• ~ ...... 
•.I.WPM· ln41C:.10t • A1.1. taa11 1Je dli 11&1~ 

The JE750 Orock Kit I•. YOrAi.IB 12· hoor dlglllll clock 
"'''' '24· ''""' •• "' Tho cloel< hu u bl1uMt o.s• hro•:::v-9::~~=,~~Ti~~r~~:::.":~2'0~ 
al.aim 11llo1'il!o tho uRr •o dlsablB Die alarm and lm{Tlediial­
CIY tO•Oftllllle IM lll•nn 40 net.\1131<! i4 hCMKS W ;ThB kit 
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lrtnslomitr. s t, r, ~;, 3\i "W • Hl"O. 

JE750 Alarm Clock KiL, •••• •.• $29.95 

'l"l)dl 1 0S-175 f210-250V/oCal47-631<~ • OUIP<Jt 5Y 61111psi6V 
5.1n P5 ·Sito : 5'11'l • 4 ~'WA 2' '!l · Wolclhl, 4 !ti&. 

ELECTRONICS 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

21!4 PHONE ORDERS WELCOME ­ 1415) 592, 9091Tel&ll_: 171J043 

I1 Chip - 37 Mlnur.. j 
(;rUM :rmt. 27 I. t7JJ, 'frM, l!i-\I. 2$U,, 2Ut.. Er&H• ~ fG I c:k 1 
11!111..ilt51 Mi IH . \ l!;Nilln:iJ"fftllbilH;~ _Mt F!l!iUJftSUl\ll!Sft.,lllPOMlrf 

~-i•~.01 o,..ltle!ti. Sptc.lfll COflilll.lc•t •••~ ,,,,._,~ln.J I H lllll lllt! 
biullltllP• lwUIJn • i l..,llv -· l9 5'fll'lllUl~U'4••-.:im_..1 C:O*$tCl-1:1 -, 
1,00 • ._).JD ' • UICI ' , CW"\flk-lt wtttl l'• cll"'lil k9'1i 1" 6 d'll5", 

DE·4 U'l·EPROM Ereser • •s79_95 
uvs.11 EL Rl!{llalll!ment Bulb ..•• S16.95 

51/•" APPLE'~ 
COMPATIBLE 
DISK DRIVE 

• \ll 'f Ut11~ WtO ~M'l I U)li 
ftie_ftl ti th;fjt I U tn~h - i!MW~ 

- ....,. ...............,, ..,_ 
--fi'ICl~- ..ll~--.,..., ~il!jlll l 
• ..., U1d •SU.1 rl ~ :IYlo "W If 
+tHl"i • ~ f llflm. 

P1tl Nm. A.D0·514 $195.95 

~ 
• SlngJs.Slded
•n Tuch 
• 40018CIOK BylH 
Copoch~ 

• lnd<l.$\fl Slond•rd 

5Y. • ORlVES USE JA-PIN A.SSEM8UfS 
r OlllYES use ®-PlN A Se:MO~IES 

'S • SOCKET CONNEOTOR 
·c = CARO-l!OGE CONNECTOR 

sv. · 
$ ' . 
a• 
B" 

SJNGle ORIVE CABlE 

r~- ~~-~~· §~,.~I" 
M SJ4.J6-C 7.95 
N $34'60-Q 8.95 
t.I sso.36·C 1095 
N SS0.00·0 12.49· 

DUAL DRIVE CA BUS 

7.25 
B,!lll 
11.ss 

lo.95 

.,... li ~ilfl.t ~·, 
• '(. II ' .. 

Dm• lhll PMIN.M. ,.. .. 
5Vl . 0 S34.:111c:;..1ac 1UY 111e 
!5 Vt • p SlHIOC.24C 14.2!l 1zsg 
s· 0 SSO·;M;c:;..1ac 16.49 14.49 
11· p S.5.0.li()C.2•C 1!1.95 15.05 

Power Cable Kits 
Klis l ~hJde: Connec101 shall.I i ccnn c1m 
pf1111, and power cabld. 
Powor C•btc Kit lor !i 'l1" Drlwt Prlco 
Part No. PCK·6 .. .... ...... $2.95 
Pow r Ctblo Kii !<if Full·Sl.tld r Orin 
Pert No. PCK·8 - • • - • ­ - . $3..95 
Pow11rCi1bl• Ki i 1a10om1 Furr-Slc,.da • Dr•n 
Part No. PCK-0 . . • . .•.• . ••• S4.95 
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DISK 
CONTROllEA 

Dnlv s4995 

Apple Printer Interface 

• J-,ple 111 (fsan Ctllll $4995 

Apple lie Compatible 
80 ColU!ftD 
Ca.rd 11116411 
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1110...., 
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1'.4i !iV .., ~ 
tl9 t \,2rJ l•I ;1A 

: !2Y • • 2511 
)It - 5'I hh 254 
I»... 

s999s 

APPLE COMPATIBLE 
JOY 

STICK 

only $1595 

"""' ~ Comou!et Company 

VISTA V1200 
s,2CMttClge Otive wtContrOller 

ApPll! or IBM Compauble 

v ii 004 /olj111li ~CPS, ~ 1· 0ll~IOIUl­
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"" ~ 841if< Id Mm!oo)' 
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otl<lfftd 
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O'f&,Atil ~ $55') 
OYIBAN 6 • OS-50 
,_M S "' SSSD 
IP.1' 5'>' $500 
ttEAD.AtHI m-O~ &Ii 
VVID~TIU ~I OS 
MAJe.u..""P1 !i5 
MA.i!fll ,,.1)2 l)S 
~QtfiOll l~ll !iV. 19'! 
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Pleaso Spociry sggggs
with Order 

VISTA 11 SOLO" 
Apple II/lie 
Compatible 
Disk Drive 

TolaUy compatible lo Appl<> D•ille!>. 

Only $19995 

Controller .•. .. ... $49.95 
Just plug In and run . 

~- Apple II 16K 
~ RAM CARD 

: Compatible with 
:': 1.80 Soltcanl •• •PASCAi. CP/M '" 
J4 Full 1)'U.' Wll!lll'IY Tap OJalily by C0EX 

.. NEW LOW s491s
•~ ACP PRICE,. 
1.. 

" 411 

".. 
At~o lrom COEX. NEW EPSON 

Parallel rn!ellecci tor Apille. 
Witt) cable .. . _ . .... . ..$49.95 
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COMPUTER •.··,· 

ODUCTS li=lllP 

IBM PC COMBO CARD 

MEMORY PLUS AT LOW PRICES! 

Now! "Mutticard'' expandable 
from 6~256K wlth 

(1) PARALLEL (1) SERIAL 
(1) CLOCK/CALENDAR 

s229ooCOEX 64 SPC with 64K 

COEX 256 SPC with 256K s399oo 
S-100 64K ''GMos.. RAMCARD 

Unbelievable 

Price! 


s29900 
Al<stunblod and Tesi.ed 

...Thl..... Ol»lftoppr• ~CP has so1d over 1000 ol lhese.IEEE compallble, .VI.met iUllb ~ Ortw. 

low-priced, hlgh-raliabllily 641< Stalic RAM Cards.ll••Eltim!WU§••• 
~-·-s__~ ____ 1t _o~pe--ra_t_ . __________________-i ~ littin9~1e s-vo__ 1o_n_ ~ .... 

,...,SIEMEN'S SALE :=~~~~. 
VOil oon OO'tll'U'<llaoo~.,, =:~ 1i"""" .... 

-mmpMil*I fr tlt!li: DI NH halcw 'f'Dllt llPSQltt FJl"ll1Q ­ o»o 
e(IJl"'1g l1<11Ny 01r,,..1 ~rigl f"tUlll .. 
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COU 80FIT BOcps 

~~~~~-ro-
EJ<P500 132 Colunm 

STAii MICROHICS • NE'WI 
Gom<nl l OX 120cps 
G&n~11115 16'" 

EPSOM FltaO 
FX10C 

6ROnfER H~ hBMC 
04~YWAltER 
TTX Da.s)Wl'leol 
Hl!C SP111Wr11et 3550 
IBM PO ro Porallol CAl>lo 

359-c.JI 

S..9 

39!1 319 

~99 169 

BW !i<9 
895 149 

1195 195 
1'*95 1 2!15 

s.cs 
1175

,9 

511 

S80 	 ... 
10 
20 

50 .. 
34 ., 
68 

122 
76 

1119 
911 

70 40 

Condor 
$389°0 

SuperCalc 
sggoo 

SuperCatc 2 
s17900 

Multiplan
s19900 

Wordstar 
$299°0 

Lotus 1·2·3 
Call! 

T. K. Solver! 
Call! 

Flight Simulator 
s4500 

Context MBA 
Call! 

Computer 
lnovations 

C86C Compiler 
$369°0 

Copy II Plus 
$3200 


Visiword 
s2agoo 

Digital Research 

Pascal MT + 86 .. . . . . .• $295.00 

Concurrent CP/M 86 . • . . 260.00 

CBASIC 86 •. .• . ..•• , . . • 149.00 


Plus More Great 

Software Values 


In Our 

1983 Catalog! 


Send For 

Your Copy NOW. 


If You're Thinking IBM PC"', 

READ THIS! 

MULTI CARD II Plus 

(The optimum PC Expansion Card) 

* OK to 384K RAM
* * Clock/Calendar 

ASYNC Serial Port 
w/NiCad Backup 

* 

* 
* * Joy Stick/Game Port 

Spooler Software 
RAMDisk Software 

Parallel Printer Port 

64 K only s229°0 

384 K only s499oo 
Zero " K1

' Version Available Only $199.00 

PLUS! • . • with Purchase of either 


Memory card above 
SUPERCALC 'I" . . . . . • . ,only $89.00 (1 95.00 value) 
Disk Emulator . . ... . .. . . . .. FREE 
Print Spooler ... ..••.. . . . •• FREE 

ACP PC " FEATURE OF THE MONTH" 
1. OISKMASTER ". Oi$ll Cori1rotter IGr IBM PC or XT ad<ls bo4IJ 5 ,• and 8'" 

ltoppy dllvos. Complete wllh Soflwrua. Same card can a so handle Lill 
1ne Amlyn 6.2 Mb Cllmfdg ,o,dd-on Sub5y&ltlm _ .••••. ·--,.,. S299 

2. VISTA 1200 wilh OISKMASTeA'" . . • •. 

3. M&R 'SUP A EXTENDER-" lBM PC & XT Expansioo CliUSIS with (6) Slot5, Power 
SuPllfv and F1111. Your pficelil only 5439.00. Yoo C11nnol aflotd 10 11\18 w1thoul llnu, 

TANDON 100-2 
PC Compatible. • Double Sided 

s29900 
TOSHIBA 112 High 

PC Compatlble • Double Sided 

s24900 



2101 256 X 4 l4SOn')
5101 256 • 4 45Dn•l (cmo •) 
2l'02·1 1024 'll I (450no) 
2102:L-4 102~ ~ I 450nil (LP)
2102L·2 1024 z I 250n• (L·PI 
211 1 256 z 4 450ns 
2112 256$4 4SOno) 
2114 1024 • 4 450ns) 
2114 . 115 1014~ 4 250n1) 
2114L-4 102>1 • 4 450n1) {lP) 
~114L-3 1024 z 4 !JDOn•) ! LP) 
21 14L."'2 1024 • 4 200no) LPI 
TC5S14 1024 'll 4 '650n1) cmao) 
TCSs1e 2048 :a: B (250ns) (om111) 
2147 4096 K 1 j55nl) 
TMS4044-4 4096 • 1 !450n1) 
TMS4DU· J 4096 • 1 300n1! 
TMS4044 ·2 4096 W 1 (200n1 
MK41 19 1024>: 8 (:!50n1) 
TMM201B-200 1048 A a 1200n•) 
TMM2011>·1!>0 2048 ~ 8 150n1) 
T MM201MOO 2048 .-e (lDOn•l 
HMG116·4 2. 048 i I (2JlOn1\ (omo•l 
HMs11e-l 2048 ~ 8 !150n1 (emo• 
HM&116-~ 2048 • 8 120nJ (cmo• 
HM 6116LP·4 2048. 8 200n1 (omo1!(LP) 
HM6116LP-J 20~8 • B (1SOnt (cmoo (L P) 
HM6116LP· 2 2048 wff (1Wn• (crno• (L P ) 
Z•61J2 4096 <I (300n1 (<h!lll 
HM6264 8192 ~I (1SOn1 (ClnOI 

1.95 
3.95 

,89 
.99 

1.49 
2..49 
2. 99 

8/9,95 
8{10.95 
BJ12.95 
8/13.45 
8/ 13.95 

2.49 
us 
4.95 
3.49 
3.&a 
4,49 
9.95 
4.15 
4 .&!i 
6.15 
4.75 
4.95 
8.BS 
5,95 
lt.95 

10.95 
34.95 
419 .9 5 

1702 ~h8 
2708 1024 •8 
27 51 1024 ~ B 

' 211 & 204s ~a 
271~·1 2048 I~ 
TMS::!.516 ~048 • 4 
TMS7716 20411.lc H 
TMS25!12 4096 ~ 9 

! 2.732 •096 ~ u 
2732·250 4091t.lc B 

' 27J2-2QO 409U D 
' z.7J2A ,4 •oea •a 
2732A 409& I B 
27B2A·2 4096 • 8 
27114 8192. 8 
27&4·250 &192. 6 
21114· 20G 0191 U 
TM5 25S4 6192 1 a 
f\ICM611764 11 192 I 8 
MCMH766 0 19? 1.G 
27128 163&4. 8 

(1 UI) 4.50 
(450n1) 3.95 
(450n1) (5'¥) us 
1-4 son1) (5v) 3.95 
tl50no) CS•) 5.95 
1ason1) (5•) u o 
(45001) 7,B5 
(4~0n1) (5'¥) 5.i5 
(45011!1) (5'¥) 4.95 
(2$0n1) (Sv) 8,95 
(2oon11 (S•I 11 .00 

lUOn1) (Sv) (21vPGM) G.95 
25Dn1) (S..l (21<PGMl 9.91' 

(200n1) (S• (21wPGM 13.95 
(450111) (5•) ij,gi; 
(2.!iD,.1) (S.I 7,9> 

!200nt) C5v) 19.B5 
450nt) (5vl 14 .95 

(450n1) (5•) (24 pJn) a 9. i 
(350n1) (Svl !Z4 IJ/J>lCP'Wt tlfl,I .42.85 
poOn•) (Sv) 29.95 

LP • Low Power 0 •1•1 • Duourl·S la llc 

EPROM ERASERS ra SPECTAONICS 
!ICOAPORATl,ON 

DYNAMIC RAMS C•pullV 
Timoi Chip 

l11lenolly 
(uW1c·m•) 

11,000 
a,ooo 
9,600 
9.,soo 

TMS4027 
UP0~11 
MM52J!O 
MIC4108 
MMS2H 
4116-'300 
4110·250 
4116-200 
4115· 150 
4118 · 120 
2118 
MIC 43 92 
4164-200 
416~·154l 
MCM5665 
TMS4 164·15 

40!16 ~ 1 (25 On•I 
4096 • ! l300~tl 
4096 • 1 300n•l 
01 92 • l 200nt) 
0192 I 1 2.50ns) 

16984Ir;1 llOOn1)
16384 ~ 1 2SOno) 
16l84 "1 200n• I 
16ll84 i< 1 (15 0nt) 

~:~:: : ~ 1::~~=1 (S• ) 
in768' Jt 1 ~OOn1 
6!;536 • 1 120on1 (S•) 
655:16 • 1 t150n•I (5v) 
65536 • I ll!Olln•i IS•) 
655Jh 1 nson1 (5•1 

SV slngle 5 lloll • upply 

6800 
68000 4!1.95 
6800 5 
6102 7.95 
6603 19,&5 
6808 Tl .SO 
6609£ 14,95 
6809 11 .85 
6,JO US 
H20 ~.115 
6821 2.95 
6828 14. 9.5 
6840 12.95 
8843 J4.D5 
684 4 25.95 
61145 14.95 
6147 11 .95 
6850 3.U 
6DS~ 5.75 
6160 7.95 
61175 6.95 
6B!O 2.25 
s11eJ n,ns 
68047 2~ . 95 
68481 19. ~ 

6800 • !MHZ 

6500 
1 MHZ 

6502 4.95 
11504 5,95 
aso-s e.as 
6507 9.9S 
6~20 4.J.S 
652.2 6.95 
6s::J2 9.95 
6545 112.50 
ES51 11 ,B!i 

6502A
2 

MHZ 6,95 
li522A 9.95 
lfS~2A 11.95 
6.54 SA :17,!15 
6551A

3 
MHZ. 11.95 

65028 9.!15 

DISC 
CONTROLLERS 
1771 16.95 
17!11 U.95 
1793 26.95 
1?95 29.95 

' 1797 49.95 
2791 SUS 
2793 54,95 
V95 59.95 
2797 59,95 
8&4J :;4,95 
82T2 39.95 
UP0765 39.95 
MB8876 29.95 
MBil77 34.95 
1!91 17,95 
2143 18.95 

1.90 
3.00 
l .UD 
us 
us 

0/ 11 .75 

PE·14 
PE- 14T 
PE -2H 
PL·265'r 
PR-l25T 
PR.!120T 

9 
x 9 
ll' 12 

30 
x 25 
IC 42 

11.000 
17.000 

n .oo 
1 19.00 
175.00 
255,0D 
249.00 
695,00S/7,95 

B/ 12.95 
a1u ,9s 
6/29.115 

• comuu1er managed lnuentoru 
4,95 
9 .9!1 
!1.9.fi 
6,95 
8,95 
8.95 

- v1rtua11u no bacll orders! 
• verv comoetmue or1ces1 
• Fr1ena111 stam 
* Fast serulce ­ most orders 

shipped within 2G nours! 
~~--=-·-
8Cl3S BS 
6Dll9 5.9S 
INS-ao~ 17.95 
INS-llD7l 40..95' 
1080 3.9S 
608.fi 4..95 
8085"·2 , 1.95 
8086 24.95 
8087 CALL 
8088 29;9S 
U89 llB .9S 
8155 6,95 
0155·2 7.95 
9156 6.95 
8185 2.9.9$ 
8185·2 3U5 
&741 29.9S 
0748 24.95 
8755 24 .95 

CRT 
CONTROLLERS 
61145 14.96 
68845 19,95 
HOU505$P 15,95 
8847 11.95 
MC 1'72 6.95' 
18047 2q,95 
8275 29.95 
7;,!20 99.95 
CAT5027 19-95 
CRT60J7 2US 
TMS~91BA 39. 95 
OP8350 49.9S 

11202 
8203 
i20!1 
11212 
8214 
8216 
82'24 
B;L26 
0228 
82:17 
&237-5 
1123 8 
~243 
9250 
8251 
8253 
8253·5 
8255' 
8255·5 
8257 
ft257-S 
92$9 
8259·~ 
8271 
8272 
8275 
827 9 
8279-5 
8282 
B28J 
8284 
nae 
8287 
BUS 
8289 

1!4.95 
39.95 

J..50 
1 .80 
us 
1.75 
us 
1.80 
a.49 

19.95 
21 .95 •.49 

4.45 
10.85 

4.49 
l>.95 
1-95 
4.49 
!i.115 
7.95 
a.es 
uo 
7 .SO 

19.95 
:39.9.S 
29.95 

8.9'5 
10.00 

6.! D 
8.!0 
!;,50 
6.50 
G,5jl 

25,DO 
49.95 

Z80 ·C PU 0,!15 
Z80·C-TC l ,!15 
ZBO•DART 10,95 
Z80•DM A 14.95 
Z80-Pf0 J ,9S 
zao.slo10 11.95 
Z80·Sf0/1 11.85 
zao. s 1012 , 1.95 
-ZBO·S10/9 11 .95 

4.0 Mhz 
zaoA-CPIJ 4 .49 
z.aoA-CTC 4,ilS 
Z&OA · OAF\T 9.95 
ZBOA· DMA 12.95 
ZBOA·PIO ~. 49 
ZBOA-SI0/ 0 lUS 
ZB OA• SIO/l l2 .9S 
ZBOA· SI0/2 12.95 
ZBOA·SI0/9 12.95 

6.0 Mhz 
ZSOS·CPIJ 
Z808 · CTC 
'ZROll •PIO 
ZBOB· DART 
ZBOB · SI0/2 31l.9S 

ZILOG 

CRYSTALS 
1 

32. 768 khz 1.95 
1.0 mhz l ,95 
1.8432 3.95 
2. D 2.85 
2.0971$2 2.95 
2.4576 2.95 
3.2768 2.&5 : 
J.579545 :Z.llS 
4.0 2.95 
5.0 2.95 
5.0648 '2.95 
5. 105 1.9$ 
S. 714 J 2.95 
5.0 2.95 
5,144 2.95 
6.5506 2.95 
e.o 2.95 

10.0 2;95 
10. 7 336:!5 2.95 
14,3101D 2.95 
15.0 2.95 
1&,0 2.95 
17.430 2.95 
10.0 2.95 
111.432 2..BS 
io.o us 
22. 1184 !l. 95 
n,o us 

AY 3- 101 4 6,95 
AV5 · 101 3 3.llS 
AV3•101S 6.95 
PT1472 9.95 
TR1 6D2 J. 95 
2,)50 9 .95 
2651 8,!15 ' 
IMB402 7 .95 
IM640l 8.95 
INS82.50 10.95 

GENERATORS ' 
BIT-RATE 

MC14411 11 .95 . 
9A194 I 1 l.95 
4102 u _gs , 
COMJi016 16.9$ 
COMS11D 10.95 
MM5307 10,95 

FUNCTION 
MC4Q24 :J.95 
LMS66 1.'9 
XR22D6 3..75 
8038 '3.95 

MISC. 
UP071!01 29.95 
TMS99532. 2B,85 
ULN20Dl 2.49 ' 

'~~:~ ~=~ ' MC3117o us 
MC34BO il', 00 . 
11 01l0 13,95 
95 H90 7 .Ds 
2..51:1-001 UP 9,§5 
2510.-002 LOW 1'.95 

CLOCK 
CIRCUITS 

MM53M 
MM5 J69 
MMS375 
MMSB\67 
MM58174 
MS MSB32 

40DD 
4001 
4002 
41!06 
4007 
400S 
4009 
4010 
4011 
401 2. 
4013 
4014 
40 U 
4011> 
4017' 
4018 
4 01 9 
4020 
~011 
4022 
4023 
4024 
4D25 
4026 
4027 

' 4028 
402.!I 
~030 

4034 
403S 
4040 
4041 
40.0 2 
404J 
4044 
4046 
4047 
40~& 

4050 
4051 
•o» 
4060 
4065 
4053 
4059 
4070 
407 1 
4012 
4013 
4075 
4075 
QQTS 
~ 091 
4082 

I 40!5 
' 40&6 
4093 
4098 
409'9 
14409 
14410 

' 14411 
14412 

'14419 
:14433 
4502 
4503 

' 4508 
451Q 
4511 
4$1? 
4514 
4515 
4516 
4518 

.211 
.25 
,:IS 
.89 
.29 
.9S 
. J.9 
.4S 
. 25 
.:is 
.39 
. 78 
.39 
.39 
.a.a 
.79 
_Jg 

. 75 
,79 
,79 
.29 
. 65 
.29 

1.ss 
.u 
,n 
,79 
• 39 

t . 9S 
.85 
.75 
.75 
,69 
.85 
.79 
.H 
.95 
.:J5 
.35 
.79 
.79 
.89 
.J9 
.J9 
.29 
.JS 
.29 
.29 
.29 
.29 
,79 
.29 
.29 
.29 
. 95 
. SS 
.49 

2.49 
J.95 

U .95 
12.!IS 
11.115 
12,95 

7. 95 
14.95 

.95 
.65 

1.95 
.85 
,es 
,es 

1,25 
1,?9 
1,5$ 

.a~ 

. a& 
.79 

L25 
1.2.5 

4528 
4531 
4532 
4 538 
4!139 
4~1 
4543 
4553 
•s~s 
4556 
4581 
4582 
4584 
4585 
4702 
NCOO 
74CD2 
74C04 
NCOil 
T4C10 
74C14 
74C20 
74C30 
74CJ2 
74C42 
74C4B 
74C73 
"74C1 .. 
74C76 
74C83 
14CllS 
74CO • 
74CS9 
74C90 
74C93 
74CSS 
74C107 
74CISD 
14Cl51 
74C1S4 
74C1S7 
74C1~~ 

74C16 1 
74C162 
74C163 
74C164 
14C155 
74C17:3 
HC174 
HC175 
74C192 
T4C19J 
74C195 
74C200 
74C221 
74C244 
74C373 
74CJ74 
74C901 
1•C902 
14C903 
74C90S 
Hcgo5 
HC907 
74C90ll 
7,C.909 
74C9J O S,95 
74 C9 Jl 6.95" 
74 C8J2 6,9.S 
74C914 1.95 
1 C91S 1.19 
74C9 16 2 .75 
74C920 17.SS" 
74C921 15,95 
74C9U 4.49 
14C923 4.9li 
74C925 5.95 
t C926 7.ss 
74C929 7.9S 

-~"'9J!lil"11...~...~[l!ll~71!1qC,9_2~ 1US 
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VOLTAGE 
74LSOO .24 74LS173 ,69 HSOO .a2 745132 1.24 746225 7.95 REGULATORS 7400 ,1 Q 7412'3 ,49 
HL501 .25 T4LS174 .ss 74S 02 ,35 74S13J .4S 745240 l.110 7401 .l9 74125 .45 
74LS02 ..u 74lS175 .55 74503 .35 745U4 .50 745241 2 .20 71105T .75 7905T .85 7402 .19 74126' .45 
74LS03 .25 74L5181 2.15 74504 ,35 7451a5 .119 745,244 2 .20 78MOSC .35 7908T .85 740l .19 7~132 .45 
74J,.S04 .24 HLS169 a.ts 74SD5 ,35 745138 .as 745251 .95 ' 1808T ,75 7912T .85 7404 .19 74'J6 ,!D 
HL505 .25 74LS190 ,89 74508 .35 745139 .85 745253 95 7812T ;75 791ST .as 7405 ..25 74143 Us74509 .40 74SUO .55 745257 .95Hl508 .28 74l5191 .89 74$10 .35 745151 .95 74$259 -9S 

7815T .75 792~T .85 740& .29 74145 .&O 
74LS09 .29 74l5l92 .79 HSl1 .35 745153 ~· 745260 79 1824T .75 7905K 1.49 7407 .29 74147 1.75 
14LS10 .25 74LS1113 ,79 7'1.S1S ,35 74$157 .95 74S2n 2.45 78051C 1 . ~9 7912K 1.49. 7408 .24 7410 1:zo 
74LS11 .35 74LS1514 .69 745.20 ,JS 745159 .95 745274 19.95 78121C 1.l9 79151< 1.49 7409 ,19 74150 i .35 
74lSl2 .35 741.5195 ,69 74522 .35 745161 1.95 745275 19.U 781511 1,39 7924K MD H10 .1!1 74151 ,56 
74l51J .45 7U519B .79 74530 .:35 745162 1 .9> H52GO 1.95 782411 1,39 7~11 .25 74153 .SS 
74LS"l 4 ,59 74l5197 .79 74$112 .40 745163 1,95 74S2&7 1.90 79 LD5 ,79 

7413 .35 74154 1.25 . ~9 ?~ l12. .79 
HL515 .J.5 74LS221 .H 74537 .88 745169 3.95 745~88 UD ,69 79L15 ,79 7414 .49 74155' .75 
74LS20 .25 7CLS240 . 9S 74538 .BS 745169 3.95 745289 6 . .SS .69 7"J6 .25 74157 .55 
7US21 .29 74L5'241 ,99 ' 74540 .35 745174 9!> 745~01 6~5 LM3~K 4.95 7417 .2S 741511 l.65 
74LS21! .25 74LS242 .99 745 51 .35 745175 95 NSJ7, 2.45 9.9S UA78S40 1.9S 7420 .19 74160 ,85 
74 LS2.fi .29 74LS24J .99 74564 .40 745101 3 .95 745374 2.AS g,95 

7421 .35 74161 .69 
74lS27 .29 74LS244 U9 74S5S .40 74S1B2 2.95 145381 7.GS 

C , T - T0·220 K • T0·3 7426 .29 74163 .69 74574 .50 74S1H 1.95 745357 1.!IS
74LS21 .35 74LS245 1 .49 74585 1 ,99 745109 6.95 745412 .11.!18 l = T0-92 142.T .29 Hlll4 .BS 
74LS30 .25 74lS'.!47 ,75 74SB6 .50 74$194 1.49 745471 05 7430 ,19 74165 .Bli 
74LS32 .29 74LS248 .99 745112 ,50 74S '95 1.49 745472 4.95 7432 .29 74166 1.00 
74LS:» ,55 7'LS249 .99 745113 .50 74S19f 1,49 7454U ilU 7437 .29 74167 2.9.5 
74l537 .35 74l52S1 .59 7451 14 . 55 745197 1.49 74548'2 15,25 7438 .211 74111) 1.65 
74LS36 .35 74LS25~ .59 74$124 ?,7S 745201 6.95 745570 11:.95 7442 .49 74173 .75 
74l540 .25 74lS257 .59 74SST1 us 744 5 .n 74174 .59 
74LS42 .49 74LS258 .59 7446 .69 7417S .99 
74LS47 .75 74LSl59 2..75 INTERFACE 7U7 .69 74177 .75 
74L'5U .7s 14Ui260 .59 8Tll6 7448 .69 74181 2.25 
74LS49 .75 74L5266 .SS BT28 7451 .23 74104 2.00 
74LSS1 .25 74LS2'73 1 .49 8T95 

'74 73 .34 74185 2.00 
7•LSS4 ,29 74L5.275 3.35 1:T91 7474 .33 74191 1.15 
74LS55 .29 7US27S ...49 8T97 

7475 .45 74192 .79 
74LS83 1.25 74lSll80 1.98 BT98 17476 .35 74193 . 78 
74 LS7J .l9 74LS283 ,69 OM8i:J'1 

7482 .9$ 74194 .85 ' 
74lS7• ..35 74l52SD .a9 0P&J04 

748:3 .so 74195 .85 
74LS75 .J9 74LS2S3 .89 0 58832 

74115 .511 74197 .75 
7'lS7£ ,l9 14L6296 .99 051!835 74&6 ~5 74198 1 ,35 
74l571 ,49 74L5298 ,99 058936 

7489 2..15 74221 1.35 
nL583 .60 74LS2H 1.75 058837 

7490 .35 74246 1,05 
74LS8S .69 74LS323 3.50 0511838 

7492 .50 742.47 1.l!S I 
74L586 .39 74LSJ:L4 1.75 74113 ,35 742.59 2.25 
74LS90 .55 741.5352 1.29 7495 •.55 74273 1.95 
74LS91 .69 74l5353 1.29 7497 2,75 74276 1.25 
74LS92 ,55 74LS363 us 74100 1.75 74279 ,75 
74lS93 .55 HLSJ1i4 us 74107 .3 0 14366 ,65 
74LS9S .15 74L·S365 . 49 74109 .45 74367 ,65 

74lS96 19 74LS366 .49 74116 1.S5 7436B .65 

74LS1Cl7 .:19 74LS367 .45 74111 .29 7 4393 1 ,35 

7~LS109 . J~ 74LS366 .45 741lil .45 
74LSll2 .39 74lSJ7J 1.39 
74LS113 .39 74LS374 1.39 
74LS1H .39 74LS375 ,95 RCA74LS12l! .45 74LS377 1.39 
741.5123 ,79 741.5378 1.18 LM30l .34 l.MJ4D (toe 71!00) LM56'5 ~ 1.M15HH 3.10 CA 3023 :us CA 3082 

74L5124 uo 7US379 1,35 LM~0111 ,79 LM348 .'9 LM5G6 1.4B l.Ml800 2.37 CA 3039 1.29 CA3083 

74LS125 .49 74L5385 3.90 LMl D7 .45 LMl50K 4.95 LM567 .ne LM 1812 8.25 CA 3046 i:zs CA 3086 

Hl.Sl26 ,4g 741.5316 .45 l.MSOO ,69 U.!:150T q,&o NE570 3,95 LM18JO 3 .50 CA a oss 2.90 CA 3089 

74LS 132 .~9 74LS390 1. 19 LM30HH 1.16 LM~SB .69 NES71 2,95 l..M1871 S.49 CA J060 2.90 CA J096 

74LS13J .!ii 74LS393 1.19 LM3DDH 1.95 LM3S9 1.79 NE590 2.50 LM1B72 5.49 CA 3065 1.75 CA 3190 

LM309K us LM376 l .75 NE592 2..75 LM1B77 3.25 CA 3080 1.10 CA 3141! 
74L5136 .39 74l53115 1,19 

LM310 1 . 75 LM377 1.95 LM709 .S9 LMUB1l 1.95 CA l081 1,65 CA 3146 
74LS1l7 .&9 74L5399 1.49 LM311 .64 LM318 2.50 LM710 ,75 LM1890 1 .75 CA 3160 1.19 
14i.S1l8 .55 74LS42.4 2..95 LMJ11H .89 LM379 4.50 LM711 ,79 ULN2D03 2,49 
HLS139 .5:5 7'LS44 7 .as LMJ12H 1.75 LMlllO .89 lM723 .49 LM2817 2,05 Tl74LS145 1,21) 74LS490 1.95 lM917K 3 .95 LM3l,ION·B 1.10 LM723H ,SS Lftll2878 ll..25 
74lStoi7 2-49 74lS624 3.99 LM3 17i 1.19 LM381 ! .6(J LM733 ,98 lr.12900 ,es TL494 .4.20 75365 
74L5H8 1.35 7U!l640 2,20 LM318 1.49 LM3B2 1,8D LM741 ,35 Ll112901 1 .00 TL~96 1.65 75450 
74L5 151 .55 74lS645 2.20 LMl1811 1,59 l.M3U 1 ,95 lMH1N·14 ,35 LM J900 .69 TL497 3.25 75451 

74L5153 .SS 74LS669 1.69 lM319H 1,00 l.M3B4 1.9:;. LM741H ,40 LM390S 1.25 75107 1.49 754511 

74LS1S4 190 7111..5669 1.89 LM319 1.25 LM3B6 .89 LM747 .69 1.1113909 ,ee 751 10 1.9> 7545:3 

74LS1SS 69 74L5670 1,49 lMJ20 ("'" 7!l00) 1..M367 MD lM74B ,5!1 LM3911 2.25 75 150 1.95 754$4 

74L5156 .st 74LS674 H .95 LM322 1.65 LM3B9 1.3$ lMID14 1.19 LM39t4 a.~5 75154 t .95 75491 

74LS1fl .65 74 LSfia2 3.20 lMJ231( 4 .9S LM3BD '1-!lS U4llOJ 1,95 LM391 S 3 ,95 751&1 1.:2.5 15492 

74l5158 ,59 74LS!t83 3,20 LMJ24 .59 LM392 ,69 LM1 3 10 1.49 LMJ916 3.95 75159 UtS 754~J 

LMJ?9 .65 LM393 1.29 MC1330 1.69 MC4024 J .9ll 75494 ,99 
1•L&1ti0 .69 74LS684 ~.20 LM331 l .95 LM394H 4.50 MC1349 1.89 MC4044 4.50 
74LS.1fi1 .65 74LS63S 3.20 LM334 1.19 t.MJ99H 5.00 MC1J5D 1.19 RC41 36 1,25 Bl FETHL5'1Gl! .H 74LS688 2.40 LM3·35 t .40 NESJ1 2.95 MC1358 1,69 RC4151 us 
74LS163 ..65 74LSU9 3.20 LM335 1.7!1 NESS.S . ~A M01J72 6.95 LM4150 1.75 TL071 iL004 
74LS164 .69 81LS95 1.49 LMJJ71( l.95 NES58 SS U.11414 1 .59 LM4500 3.25 TLD72 LF~47 

741..5165 .ll5 11LS!i6 1.49 LM337T 1 .9S NE56B ,so LM1458 .59 AC4551 .69 Tl074 LF351 
74LS166 1.95 81LS97 1 ,49 l.M33BK us NE561 24.95 lM 14B8 .lie lM13GaO 1.29 TLDB1 lFlSl 
74LS168 1.75 B1LS91 1.49 LM339 ,99 NESM 2.95 1.M14e9 JIB L11113000 1,49 noe'Ol LF35S 
?U$1&9 1.7s 151..52521 uo LM1•~6 .HS 1..11113700 1,4g TL083 l..F355 

74LS170 l ,49 25L92.5G9 •.as IC • T0·3 1.'10 
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RF MODULATOR 
(ASTE C UM10112) OU:t. NTITIES LIMITED 

* PRESET TO CHANNEL 3 NOW 
* USE TO BUILD ONLY 

TV-COMPUTER INTERFACE $895
* 5 VOLT OPERATION 

POWER SUPPLIES 
IDEAL FOR HOBBYIS~ BENCHWOA" & 00-IT·YOUR· 

SELFERSI 90·0AY ARRANTYl NEW a. UNUSED! 
QUANTITIES LIMITE.Dl 

ASTEC H11190 
QUAD OUTPUT SWITCHING NOW 
DESIGN AS USED IN APPLE Ill ONLY

* +5@ 4A; -5@ .25A $5990* +1 2@ 2.5A; -12@ .30A; 15.5"X4.5"x2" . 

SIOMA lllSTRUMEllTS 
Mcdttl 2.PCll41 

* DESIGNED FOR DEC EQUIPMENT NOW
* FUSE PROTECTED * LINEAR DESIGN ONLY 
* AUXILIARY AC OUTLET $1995* +5 @ 4A; -15V @ 1.SA; 12.25 ''><4'' 4.75" · . 

DUR BU'VER BLEW IT... 
I BOUGHT TOO MARV OF THESE! 

4116 250NS 

1.00 MCA·7 
1.10 MCA -255 

.89 IL-1 
1.75 ILA ·30 
1.25 ILQ-74 
1.25 H11C5 
1.00 TIL-1n 
1.50 Tll.-113 

DIODES 
5 .1 VOit Zl!n:e r 
12.0 ~oil u net 
(1N914) IWl!Chlng 
400PlV recllller 
200PIV 1.So mp bridge 
400P IV 1.$amp bridge 
Oip· Brldge 

NEW UN-USED 
MUFFIN FANS 

4,68" SQu•re 
J .U5" Sciutre 

HEAT SINKS 
T0 -3 ••YI• 
T0·22G 11yl1 

SWITCHES 

8/7.95 

2N915 .so 
MPS918 .25 
2N2102 .75 
2N2218 .So 
2N22111A .50 
2N2219 .50 
2N2219A .50 
2N2222 .25 
PN2222 .10 
MPS2c369 .25 
2N2484 .25 
21112905 .50 
2H2B07 .25 
PN2907 .125 
21\1:;055 .79 
JOSST .69 
2Nl393 .30 
2N3414 .25 
2N3503 .40 
2N3S65 JIO 
PN3555 .25 
MPS3638 .25 
MPS3640 .25 
PN3643 ..25 
PN J644 .25 
MPS3704 .15 

611 

.2'.!ul 

.27 

.33 

A7 
.68 

l.O 

1.5 

1 ,e 

2.2 

2.7 

J.3 

u 
4,7 .45 

6.0 

B.2 
10 .55 

12 . Sli 

.1s 

1.U 

1.75 

MPS1!7Dtl 
2NJ772 
2N3903 
2N390~ 
2NJ906 
2N4122 
2N41 ~J 
2N4249 
2N4304 
2N4401 
2N4402 
2N4403 
i N4857 
PN4916 
2N50H 
PN5129 
PN5139 
21\15209 
2N60'2B 
2N604a 
2N6045 
MPS-A.OS 
MPS-A06 
MPS·ASS 
TI P29 
TIP'31 
TIP32 

CAPACITORS 
TANTALUM 

DISC 
1D\I 

.JS 

.40 

.45 

.45 
. 55 

.BS 

.85 

1.00 

1.50 

<J.25 

1SV 20V 2.5V 35V 10pl sov .Os HO sov .05 

.40 22 5DV .05 SBO sov .05 
2·5 SO\/ .OS GOO sov ,OS 

,40 27 50\1 .05 610 50V .05 
,40 33 50V .os .001 ul sov .os 

47 sov .05 ,0015 SD\/ ,OS 
.35 .50 56 SD\/ .os .0022 soy .05 

.45 68 50\1 .05 .DOS SOY .OS 

AO .40 . ~s .45" n sov .0$ ,01 sov .07 
100 50V ,05 .02 5011 .07 

.45 .so 220 50\1 .Cl5 .OS SDV .07 
,7S J:JD sov .os , I 12V ,10 

.40 .45 .tis . l SOii H 

.45 .110 MONOLITHIC 
.50 .5S .60 . 65 

.1ur·mono 50\1 .18 .47·ul·n•ono 50V .25 I 
.047ul-mono50\I ,15 .01ul·mono 50\1 ,14 

.60 .65 .85 
.70 .75 ELECTROLYTIC 

1.00 RADIAL 
.BO ,85 ..90 1,on .47ul 5DV .M 

l WI • 14 .8_5 ..!ID ·u i)5y . IS 
. 90 4,7 50\1 .15 

1.25 10 50V .H 

1 .a s 47 .s·sv .18 

us 100 WI .n 
220 3511 20 
470 25V .10 
2200 16V .BO 

COMPUTER 
GRADE 

2&,DOOut 30\1 

BYPASS CAPS 

A3" CC 
.3" CA 
.3" cc 
.315"' cc 
.5'" cc 
.5" 
.2 70" 

RESISTORS 
'/; WATT 5% CARBON FILM All 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

3.!15 

1ur 
4,7 
10 
TD 
22 
47 
100 
100 
150 
220 
3Je 
500 
1000 
1500 
6000 

t.llllll 

50 V ,1 
)6V IQ 

16\1 ,14 
sov .16 
161' . 14 
5DY .20 
1SV .20 
35\1 .25 
2511 .25 
2S\I lQ 

1S'I .40 
l6V ,42 
16V . 60 
16V .70 
16V es 

1·99 100 
' 13 .11 
.15 . 12 
.17 .13 
.20 ,16 
.29 -~1 
,JO .27 
.30 .21 
.40 .32 
.40 .l9 

6-4 pin ST 4, 25 ctU 
S T • SOlDERTAI~ 

6 pin WW ,59 .49 
14 p n WW :69 ..52 
16 pin ww .69 .sa 
18 pl n WW .H .90 
Yo pin WW 1 ,09 .98 
22 p in WW 1.J!l 1.28 
24 pin WW 1.0: 1.35 
28 pin WW 1,69 1.49 
40 pin WW U9 l.80 

WW • WIA EWAAP 
16 pin ZIF 5,95 call 
24 p n ZIF 7 .!15 call 
2! p n ZIF a .95 call 

Zif' ~ TEJCTOOl 
!Zoro lnserlH>n Force) 

DIP 
SWITCHES 
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32K EPROM 2732 $Q95 27611 $695
64K EPROM 

MICROCOMPUTER DISK DRIVESHARDWARE HANDBOOK TANDON 8-lnCHFROM ELCOMP - $14.95 
O verSOO pages of manulaclurers cfata TM100-1 S'i;" (FOR IBM) SS/ DD 

sheets on most commonly used IC's. TM100-2 S',\" IFOR IBM) OS/ 00 DISH DRIVE 
Include&: SHUGART 
.. TTL - 74n4LS and 74F SA 400L s " (4C TRACl(j SS/ DO SALE,. CMOS SA 400 5 " 135 TRACK) SSIOO• Vollage Aegularors 
• Memory - RA M. RO M. EPROM PERTEC FD 100-8 FD 200-8 
"' CPU's - 6800, 6500, l.80, SOSO, FD-200 5 " SSIOO SHUGART 801 EQUIV. SHUGART 851 EQUIV.

6065 ' 6086/8 . FD-250 5' .. OS/00 SS/OD -10/ $175 EA.. OS/ DD - 10/ $220 EA.
MPU supporl a fnlertace ­
6SOD, 6500, zeo,8200, et.c. 


MP-52 5 • WOR lllM) DS/00 


MPI 

$18900 s23900 
BEST SELLING 

BOOKS 
OSBORNE/ MC GRAW-HILL CABINETS FOR 5114'' DISK DRIVES 

Apphi~ II Uaen.GuldE ••• • •••••• 16.9.!i 
CAT Conirnller '• 11~ndboo~,, , • • , • 9.95 CABINET #1 s29,95 CABINET #2 579.00 
611000 Anembly L•!M!Uaga * DIMENSIONS 8%X5''1sX31'Y\ e'' * COMPLETE WITH POWER

P1ogn1 n11n1ng • • •• • • •. ••• • • , 16.99 
CBASIC U~e r Guld& ••••••• • • , • 15.00 * COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 

SY BEX * FITS STANDARD SW' DRIVES. CORD, FUSE & STANDARD 
Vour Fir51 C<>mpu ler • . , • • , • , •• , 8.95 INCL. SHUGART POWER CONNECTOR 
TM CP/ M Handbook ........ .. 14,95 
The PASCAL Ha ndboo~ •.•••••• 18.95 * INCLUDES MOUNTING * DIMENSIONS: 11 'h xs:Ycx 3'51\5", 
M1c1oproceomr lnli>rl•CJng 
TocMl~ues •.••••• , . , , • • , • . 17,85 

TRANSFORMERS 
FRAME STYLE 

12.&V.AC 2amp 
12.&VAC CT 2amp 
12.&VAC CT 4amp 
12.&VAC CT Bamp 
25.2VAC CT 2amp 

PLUG CASE STYLE 
12VAC 2.SOme 
12VAC SOOme 
12VAC l a mp 
12VAC 2amp 

DC ADAPATER 
6, 9, 12 voe seteclat>re wllh unlvertal 
ad• pl er 8.95 
NOTE: Preue lneruci. •u !UoJon\•mcupl 1cr 
1 hlpp1" ~ on •bove llemt. 

SINGLE COLOR COLOR CODED 
'CONTACTS 1' 10'1' 10' 

7,30 
16 

4.40 .83 10 ..50 
8,SO 

20 
4,80 1.00.55 

_65 5.70 1.25 11.00 
25 .75 6.60 1.32 11 .60 

11,60 6.60 1.3226 .75 
14_508,60 1,65 34 .98 

DESCRIPTION 
SOL.DEA CUP 

MALE FEMALE 

RIGHT ANGLE 
PCSOLOEF! 

MALE FEMALE 

roe 
RIBBON CABLE 
MALE FEMALE 

HOODS 

BLACK GREY 
ORDER BY DBxxP DBu S DBUPA DBu SA IDBllll P tDBx.xS HOOO·B HOOD 

CONTACTS 9 2,08 2.66 1.65 2-16 3,37 3,69 - 1.60 
15 
25 

2,69 
2.50 

363 
3.25 

2.20 
:i.oo 

3.03 
4,42 

4.70 
6.23 

5.13 
S.84 

-
1.25 

1.60 
1.2S 

37 4.BO 7.11 4_83 I 619 9,22 1008 - 2.95 
50 6.06 9.24 - - - - - 3.50 

11 .flO 1.92 16.00 
50 
40 132 

12.10 22.00 1.38 2.50 

HARDWARE AND FEET * +5V @ 1 AMP, +12V @1 .5 AMP 
* FITS STANDARD SW' DRIVES
* PLEASE SPECIFY 

GRAV OR TAN 

DIP CONNECTORS 
KIOH RELIABILITY COMPONENT RIBBON 

OESCFllPTION TOOLED ST IC CARRIERS CABLE 
SOCKETS tOIP HEAOERSJ OIP PLUGS ilDC 

OR DER BV AUGATn -ST ICCn IOP•• 

99 &S 
,99 _75 I 45 
_!Ml _85 I 65 

18 LSEI 100 
W 1 B9 125 
~ I 89 1.2.'i 
2~ 1.99 1as 2.so 
28 2 _49 l.5<l 

~e Pin Mlle ~o 2.99 2. 10 4 15 
35 Pl~ F• mo ho 

115 Pin Ma•• for ord r instructions see " !DC Connectors" below. 


For order lnstructio115 see "IOC Conneolors' below, 

MOUNTING HARDWARE 1.00 

ICC CONNECTORS 

DESCRIPTION SOLDER HEAOEA RIGHT ANGLE 

SOLDER HEAOEA WWHEADEA RIGHT ANGLE 
WW HEADER 

RIBBON 
HEADER SOCKET 

RIBBON 
HEADER 

RIBBON 
EDGE CARO 

ORDER BY IOHu S m HxxSR IOHxxW IDHxxWR IOSu IOMu IDEI1 
CONTACTS 10 ' .82 ,85 1.86 2.05 1.15 - 225 

20 129 1.35 2.98 3.28 1.86 5.50 2.3S 
26 1.68 1.76 3.84 4.22 2.43 625 2.65 
34 .2.20 2,31 4.50 4.45 !l.15 7 ,00 3.25 
40 2-58 2.72 5.28 4.00 3.73 7 .50 960 
50 3.24 3.39 6.63 7,30 4.65 8.50 4.]q 

ORDERING INSTRUCTIONS; Insert tho number ol contacts In th1;1 posiiion marked •u "ol th!! "order by'' part number listed_Exampln: A 10 pin lighlangle solder style ' 
tieadef would be IOH10SA. 

BITE ftobruiuy 1984 539 Circle 194 oo lnquiry card. 

I 

http:12.&V.AC


FOR APPLE COMPUTER USERS 

+ JDR Microclevices 

. 1\IOUSAftOl IOlO\ 
JDR 16K RAM CARD FOR APPLE II+ 

APPLE COMPATIBLE 
POWER SUPPLY 

*Use To Power Apple­
Type Systems 

• Expand you r 48K Apple to 64K 
• FuUy compatib1e with Apple Language System ­ Use 

in place of Apple Language card 

* +SV @SA +12V @ 3A 
-SV@ .SA -1 2V@ .SA 

* Instructions Included 

s7915* Hlghest quallty card features: go ld edge connector, 
sockets for all IC's. 

I 

* 2 VEAR WARRANTY s4415Kit with Instructions .. , .. . $40.~5 · 
Bare PC Card .•..• . ... .. . $14.95 

*Shugart Mechanism -
Made ln U.S.A. 

• Direc t Replacement for 
f\pple Disk ii 

BMC 
8111·80 PRHITER 

GET SLIM In 19841 
• Compatible wth Apple 

Contro ller or other Apple 
compallble conlrollers

* SpeciiiUY designed 
elaclronics with low power 
consumption 

* 80 CPS Dot Matrix Printer 
* Prints Bi-Directiona l in 40, 80, 

71 or 142 Columns In Norm at, 
Double Width or Compressed 
Text.JOR HALF-HEIGHT DISK DRIVE it DOS3.3a.nd 3.2 compatib le 

ti One Vear Warranty* 35 Track if used with 
Apple Controller

* 40 Track Controller and DOS 
Availab le (Call for Price) 

$20995 

VIEWMAX-80 
NOW ONLY s15995 

* BOColumnCardtorApplell + 
* Video Soft Switch
* Inverse Video 
* 2 Year Warranty 

VIEWMAX-80e 
NEW s1299s 

*BO Column Card for Apple Ile 
* 64K RAM Expandable to 128K 
64K RAM Upgrade s47so 

GRAPHMAX 
* Hi Resolution Graphics
* Printer Card
* Centronios Parallel Interface 

CONTROLLER CARD 
* Print Superscrlpl As Well .As 

Superb Graphics in Character 
or Bit Image

$69.95 

= 
lllSHUA DllKETIES 

SW' WITH HUB RING 
MD1 SOFT SECTOR, SS/SO •• , •• • , , , • 19.95 
M010 SOFT SECTOR, SS/ DO . , • , • • • , • 26.25 
M020 SOFT SECTOFI. OS/OD • • • • •••• • 30.75 
M02F SOFT SECTOR, OS/OUAO DENSITY 45.00 
M0110 10 SECTOR HARD, SS/.SO , • • • , • 19.95 
MD210D 10SEOTOA HAAO, OS/OD ••••• 30.75 

8" WITHOUT HUB RING 
F01 SOFT SECTOR. SS/SO • •. •• , . , ••• 24.75 
FDiD SOFT SECTOR, SS/DD ... ... . . . 30.00 
FD2D SOFT SECTOR, OS/OD •.• . • .• .• 36.75 

1THUNDERCLOCK $129.95
* Real-Time Olock Calendar
* Software Included 
·* Mountain Software Compallble * BSR Control Options Avallable 

KRAFT JOYSTICK $39.95 

ftlOlllTORS 
BMC MONITOR STAND 

MODEL PA-900 
Your Ol1pl 1y Wiii 
Tiii l Swlvel S29.95 

MONOCHROME 
BMC BM 12AUW GREEN 12'' • •• .. •••••••• 589.95 
BMC BM 12EUV 18 MHZ AMBER ...••. . ' *139.95 
BMC BM 12EUN 18 MHZ HIGH RES GREEN s11s.oo 

• ATTAACTl \.IE, FUNCTIONAL 
DISK STORAGE SYSTEM 

• 75 DlSK STORAGE 
OAPACITV 

NECJB1201M · 20MHZGREEN ........ '169.00 
zENITH ZVM-121. 15 MHZ GREEN •••••• '99.00 

COLORGraphmax with Color 
· & Zoom Options .. • S14995 

• MOLDED l'f!OM' OU RAB LE • 
SMOKED PLASTIC WITH 
FRONT CARRY· $1-6119 
ING HANDLE . 

BMC 8M·AU8181U COMPOSITE 13" •• • •• 

540 BYTE l'ebruory l\184 Clrele 195 on ~nqulry card. 



Unclassified Ads 

WANTED; IBIOI\ 51©51;!0 Wier! /\f'L Mli. R5-132C >t1"'/ tJO 
C{iur,11 I""' !1e•"1lop1n9 .in ad.1pWe ptla1 COiunc!~ VJ•rrl tc1 
rn"'1oc 1;rporotntorll ~ '°° mg RH PfO!~t~ all.OC1<!fe.s ilnll 
PIOCJ!ilfnmr ~r\ed 1n C, APL Of l90ltl0Bo a.uembly tangua\jt 
Pe1e1 /. ()11~1. MO 1'110_SU•le A-204 , l?l' Mora9~ 1'W .S>n 
Ditgo C,O, '11117 j6191 112·Mal 
WANTED; T.l" rrljll. riot o~-piol11 o•g;m1l•lrton ~eej(j com­
1:1u1 r <llln<JlicJn lorcompil.JUQ al rtleieoce onlo11narton OM AIOS. 
Wiii be u>.etl 1n ~ nf.'tWOtl< m p1ovoa. "P''o-dace inrormallon m 
'«lll AlbS IJIOUpl C~""r1t,'d (~ l'~l.ll l';wltl Jr , !¥IQ Nallorial 
Ci.iy H•a1m Edu<; 11011 Fo~ncl•non Inc. II~ WtPo<JqlllJY Aw.. 
!11Qol:lyn. NY IJ20>. iWJ 627-lOO) 
WANT E'D<Tll•-<le<Jo..-rJDI~ (Jrmauou o )'lpjlit> comp•itrr 11151<· 
d11Vl'. momor and/IN p11n1e< to ti.. •HoNI fO< r1nanoa1 !NOid" 
mllllile13111p dllV~ stare ;ind rt'fl~r~I )t'.-ly "'l>Ort! !Jp<l~~n~ 
•~~ •ti: ild•""1CI:> aniJ ll<S 1n'oonallon on ""l\lerl 
v.~ r»t S1110p1ng .,'(! \l'llt'. ~e1pr Ca•al Ode~ W1klliie Re>eue 
T<tilfll In< ilaU1.e 2. L.ltlcoln NE 1>135'05 
FOR SALE; tQt I 6•~ ~ ~ll'illl:f Oete1t•~t. 19 77. 19 711 
w l'IBI. complete, 1~81 ~rid l'ICll. /tit \WO IUUI!~ LOI i -"""'~ 
'" c"1Ullr,iu11n\1: Jun.:. Sepl~mber to l>.c4i'mbl!r. 1977 ' 1?7910 
1900. tOIJlJ)leie l'l!il. ltti O.Ce~ 11 ruu~ <caQerr<l l/'llU 
l'll!,·l~ea tac J er.,,,,., CUT'oJ c"'Q 11,...,111eu' 1 s. ~1111 b 
Cl 1978, l~lq co 1qa1, ron1pl1'1•. nurf(l~1'1, . 4, aii<HZ "' 1'181. 
19!B, o:>(rj l W1/l .>tc~pl b"rt o/I~( FOB fe< ei.'Ch tell °""""'n 
Dalt•~ 60'l Erno Glt:n. R1ve1 Wlo NJ 07615. f101J 6bld'l92 
NE'EOE'01PtMICdlly di!H!bl•O Vietnam lkrei~n r11!t'!11 Sit1a1t· 
'""tJl.'m rur tl((l'U 1u cottegr COlllPIJt~• f10m am;, IJ<•a o 
~•lf1Q J Goidl~rb. 116 COLtn ~t f'la.-i51Wlg!1 NY 121/QI 
FOR SALE: MUWset CPIM torl'ipllC(:f; on;: ~atl)'t~ W111· 
U16a lll>k \lf.vt, 0'11! 1.ipc IMtl\Up, e~p;JOOable to 32 olefl, llop­
py l\d !>"f)C tiac~up, aemo lJfl't w ch new gt1<1r;in1ee. um lot 
131.000, se>t ror ; lo,lXlO 1111en Cooen. AlllC"c:.in El~• COl1<! 
~}"loms. 'itll~ 376. 5757 We•t Cenmry Blll!I .. Lol Angeles C" 
fl I lf t41•I 101 
FOR SALE: Morrow De11gru MO·J rnoc:roccmpUC!r Wllll CPIM, 
b~K ~AM. and two <1ouClle•<lder.l di!lt rm\ot!S Jncllllle1 .>tanaa111 
!OJtwaie plldlOLI of extra po:>qfalm UU!d only ol mpnrrii >1300 
m oen oll~· k tl'11+29 U!<Mlr'lal' lo9S Jdm fllc:nanJ ~aenlltl, 
POB 221 51 OJ!liho'™ Cl~ ()>: 73173. 1405J 72l·n1> 
FOR SALE: ELI' computer. fl<lf co<Tipletea wl(ll regulated 
power wppy nd hea\l)'-dulY rr.imroml<'f. encro~rt' ~..oioer for 
<OmJlUI"' tl<l.1!d~ AfCJr la!)'board <1nd monl1m. Gia"' tloaid an11 
l.O boald h<Ne bttn 1 ~!l!!d D!XUIM1lil00n OJClucted 1bm A:ull. 
ll09 J5rn St , M~. r~ 6ri6s. IJO?J 764-5917 
FOR SALE; ~U 11 COmplJter Wilh 4"RllM, glanl bOJrtj. e~· 
J).!l~Sl!Jn ~~ U"F and \/HF ~idt!o mo<lUlac~ hght ~11. 
V>IOJI prt>g rn1, ~comp! 1~ manual~ 1150 10/11'1 ChOll!o!l. 
l316 voew Rlclge Dr.. Belll/1g am, W'I 9B12o, (206J 713.5122. 
FOR SAl.E: 0£C caniput!t l)'lt•m tr.dudes a MINC·Jr pio­

ccuo1. •n RX02 r.lUill B·onch 0500 lloflll'/-<J · drill!, • C:ECwrner 
Ill lllO·cp; prmun9 wm1n•J and ~ VTI05 VllUO ~rmlnaJ w11h 
gtotJhlU Gljlo'lllillly ~ camel CO!f!Plete wltn 111(! MINC BASIC 
ano Rf.II OfM!ta11119 ~trms ano rnc!ool.!;i DC(<J fOl<Til'JIN ana 
a1~ml:Ny langVdgt' comp1ltr! May l>t WJlhng ro <en 1e1rrMn.:Jl1 
~a~rl!ly. °'~ (0001tton. ~n~go!li!bie H~ \Mlnrkll, 
405 Nonhr~ld ;we . \M!SJ Oronge, NJ 01os2. !~t) 13MJ159 
WANTE'Oi ,.,ca 1!lOO<Janie> and acre µrogr;imron d11k Send 
n~me, ~s and <111~ : r• rt'tum a dJiJ< w.111 d.1!<!10111 prog1am1 
5er> Can_ Jil7 Olam.'lndhriKI Or.. 1il loo '- MO 6312S. 
FOR SALE: O!iH'.]·A. 56~ With <ltJa4 8• r\Cn mo dn~s CPIM 
p.xl<A~ pnnm 1n11>11ace and Call~ t eooa1 XllASIC coeot., 
FOllTllN'I 0~5D 3 0, Os.t.SU 11, OS·DMYI l'llJdeu~. 0!..650 
we~ ~or, an4 w:ira1w J,O /\II a.su aro:J aocumtnrotlDn' 
jl8()() f06 WillOfl, Wni E l!llcll1e: !<O 2. Wll~n, NH 03~ 
f60JI b5~'6 1S7. 
FOR SALE: Momo~.IL 6SI han;J~or 8·rt1Ch l!opPy-<ht Clll~ 
Used but in gOOll corielltlon Maio: Offer or w11r ~ for 5·1!.lO 
Doill!l~ e1c. 11eV1n Qlll0/1, 1500 Nclnh 12 20 Eut. 1.em, UT 8400. 
18011 768-9\.67 
FOR SAL.El Foor ShU!l"rt !.\BOO 11-!0C lloppy-<!ISk dn~ 1n 

e~<llenuhape, SI SOeach. 11/\'!l Memo~ 5518-Jnch '1ol'RJ'dls~ 
d!~l. 00...blMIOed Sl75 HCh. Rog~ WW!On, 912 Dunbanan 
Pr. Riehan:uon. fX 75081, rmi 6'10-199'5 a~er 6 pm. 
FOR SALE~ 00 sysiem conS•.snt\9 or Sup;;IOOMi 1moomte1111 
cut.a/umnJrri rnill!IJ and ~eatx l2·tncn mcmlror. calmr~ and 
Afli ll t~~ rn 'Vft.ty gooa tOl'(l1non ....,,." gooo !,Vliem docu. 
menfinlon W~I ~n for tmt OJfe( or l1i<re or ciol·mitrrll Pflnm 
Eelw•id CIOV Ii, f71ot 83'1·3~68 a "' 6 pm 

FOR SALE: V..tlrklf19 !..100 oo.rtis. Ui .wa[J( 111\Mt' 16S eacn 
B~ Sla[IC l!i'.Ms- $30 ~ach Byr~a"°"' fl ""'1Ul IO '708' S15 Pro· 
c~~r Tech 1200 op! (.\M".Qf In tfiJl'.e !)S OP·BO opjlt"il~ piiper ­
tajl<t 1t.}fJI.'<' ~~o Two p;>otial 50Jd0!'- 115 i!<h Moory Pibceuor 
'k~hnOlogy lOrtwa~ Mi!rttn cb rhaid. 307 East f.leaiE')I 110. 
c11~rnpa1911. !~ iiiaio. 11171 3~a'il0n •l"'MKJ! 
FOR SA.LE: Vet101 c;r~ph1c1 MZ vmh S•IOO. ZOO, 4MH;i 56 
00.,1 300K dl!ks. Cm11anou ~oo ~>-23~C ~r SOROC 120 ~r· 
nnnal S.l•culc pt•nterl!ypewrtrer, CPIM P;;§C.ol·Z •nd OIM 
gOCl<ll~s . 12500 or oltf!r AllO POP· M CPU GK core, aumsi..rt. 
and UO 1n(ot10Cl'' J 500 d!" Tl•59 C:arcuiator wtrl1pnrir~r.wis.:. 
;;Ji iict<!.\):01°" ~!'Id :..Jltw.itl~ 1,i., ,,_ S250 PID\A•Bl.'llle>" /\p­
p.u.tl fOI l\ppi! II HS M"'~ Hugi><'>. PO!l 3'H ~pid City. 50 
:.nm. 1~sr N ·b1s:. 
FOR SALE: M!:rotc MTilOP ()tlnret USO, M1c1omm /\Cl'I 
1er1111na1 SPOO SWTFC 0600 comp1.1ror1\o>t ~~I( Two 1er•ol dn.J 
an<' pa•aJll!I 110 ClOa"W ! 1/5 Swl pC N:3Q C;>>~tl~ lfllerfact-: 
I so .\el'lil lor com~[C Ion Jlln HM. lOO 3 IOBth five . Oueg<J. 
Ml ~'1078, tMI>) b9H1W 
WANTED: r~OITTi.(IOfl on to. IBM pll<lm Mocld !WH· '!l!!f;!I. 
lnlerf..:e loc;1111m an tl1e kJglc control 1mlt, rr'~pin de/InIrion ano 
toCBtoQll ~~la 11 .e 10 l~rfaet•" tO A ze!l m1cropmccmar_Also 
would welearne ~lid ~r11wcr all ,OJ1'5ponden<~ f!!la1~a 10 cam• 
purer~ PIO~mlf!<llg !!IC f0'1)1•J\'<J.lm5c W!!r _ 41F 111'! H~\)ue 
Ho ar>d 
FOR SALE: H·Jq pt1nt"' wllll RS· ~JiC m 1ot l'..ll:ll : C>Cerlem 
torw.l1an. cl1ecllt'tl tJy laccory !O.>tr.i r lll>MJ an(! all manuals ln­
cluc!eo l 12 5 Wrll Pl<}' •~1pJ)ln9 Tam P<!'ll'Ct. E 272b Oolden 
jl(J , Spa '><' IM' 99roll, 15091 466-0SSS 
WANTED: llpflll' ~re ro sw.lp. Will rrooe for garnt"s; 
~•~Jtles. Of wtm~Yft Sl.'ncl tyPl!d list Ol pr0grams and I'~ •eM 
rn111~ W~Cle 'll.;!1 1m south Po" Blv:l ~ 11iena LA 70560_ 
1318/ 36Nl!l60. 
FOR SALE: Epian M •100 pnmet. Ep!OJ1 /l)[<'rfact bo.ll'tl (er 
,O,Pllff!- •nd Cir.ip111e>1111rer all i6CJO o' Mst oll•r Ap/'.llt' Dis~ r• 
Dro\/e ' 12~9 ll;lna D1J EJlt• one ;150 W"'1Wmer l 19~ ~ 
Toot iJ' Ha Glltgoo sn Nlolt\ 5~5. ~'l!A>l1lki<~ler. !10 Other 
lOllW ri: lla')lfilJ pnc~i Pe<!., !u, M 0.,vomnne Dr. G<>trlr1<J10n. 
RI 02B:)C, 
WANTED: Corr>purt't <!nd eleettanot>eri;I U!l~\ls WOP want 
to <°"")pond w1ch ~ 12-year-okJ m~I~ elt(crornci <>n<J~ '' Iam 
•meresieo 1n 1~ exth>mgt or Ideal p1t1gr""" anrl = un <le.sigm 
I use an 5·100, Z8o.bar~dw•wm so, anybody WOtl wams m 
COllll t1~e ab<AA th!? e~rror1Jc.s and complltrng l!:ene .o '"""' 
Kllft ~raw.ti. 511 AUl'Clllirido /\Wam. l\'.Jnd1Cherry I.OS 001, r~M 
FOR SALE: Heav)'·<!Ur)I power-suf>Ply iy111tm M~a1 C.!!e 112 
Dy~ by 30J !WO Laml)<la powi:r !Ufiplle1 ILG5·EE-5-0ll·~. 5 V 
@ llO.+fllpiJ ariel IU•!C>-X·IS2. ~11 V@2.5 ~rnpi;J w1 /<CiX""f:r 
fa~-clele(llon boatd. Pa<:"'1ge p;ice s1~00. a mg 1100 Jom 
K11e,,,.n. 1m, 1>~+2e~1 d~ys, 1Sl-0723 nrgha 
FOR SALE: ~a Ata11 400 Wtth 81'.YC c;iruJdgt! '™" ;;I. OU<J 
COYl)r. •rid varlOUI Ci;~i~M>' all'°' ilSO /\Ila,.,. Al~n 161(""'"" 
ory llOi!•Q !hat I~ swap re>< bilCk l!lues or 8\'TE._ C!i:';l1 ~ C:in-· 
f~.;ur-3. Cl (t;JJI 1e Eit'll ~lier. Sl'nO ~rTIJl J¥1'1 W ~l'C ''tL 2fi2 
Clrm ~. El c,.,[JQ u.. q2213 
FOR SAL£: Bas1· ~ I dOt•milfr!lr pointer 11\ tOp clJllCillen W~tl 
llS·?3iC ~cuijt, Cenlrornu parattet. 20-ml\-curl!;fl\ looµ. and 
lli.EE-488 1rnerl;xes Al:o. h"1 trarnir tfe!J. gr~ l and :tidt!d 
bu«e. r>plJO<l! Aiktng 1450 Will con.Ider llilCl/11g ror li!OObp1 
rnmp.ner ~~mnill mcd~m. or dNI> ol l!()Ual v.>lu• Wdlrer l,ob,., 
J~lfrt!!t HB16l O Dattmouth Hanov" NH Ol/55 
FOR SALE: LNW BO compuce. boartl With gclcl rnnflfftor!. 
mcm CilPd!;lfillOO ll'~.l[OO dncl .IOClo!U l\U f?W'WI~ ani1 Jl"le BYl'E 
construcuon "'1ll'.ll! ! 12s ~ ~' 11o11a u11tt 5,100 "l<((or Gi:apti1Cs 
l)OafIIS Jl977 ~-. I g ~t lnclLl<llnQ rne l>t~5 boatP. llK RMI bOa/O, 
and #le Fl.uti-w11re1 ooartl all 1 1i:e IOI 1200 OI bell olfei: Jr.mi!l 
E. .lll!:'pllartl, 1563~ Noi1he~1t 1011 Cou~. Rl!dtnonll. W\'10051. 
IZ06f 881-0052 
WANTED; 5'1le1Tliltlci and ~n01 lr'>ll:wni•uon on tAf li!al> 
E!~ro<'Ci 3 2 K . a ]l~b'y\e $-IOO S1allt lll\M Do.ln1 "ISO. ro.­
Yle' "11t new. unu1r<1 !JOan:J' ~ some ICJglc parts • tv;J new. 
ptime RAM cl1Jpr. Tl TMS ~CX4. 41 16, 11l01! i!lld 801/!'alfllfl•Utllt' 
d d 1~ Pt~i negocl~ble. St~ Ftru. PCS 13057. !it. f';a &JI M 
55/la, j6 12j 77Hl21>~ 
WANTED: !.\uaefll \Wllld ~ia1e Ille aoriatiOO at an Apj:te 
IIW11n cUI< CIMlll! ar.a M 10 be used 111 me <le~elopm~nt or ed\J• 
catlcnal PICllfilTIJ !Or ichoo11 ano 10 l1rfl/'l~r my lit\oW~a~ c 
COITlP~ IMIJUa~I M~rl< 2WIC", 1821 \ibocl<lltlcl Or_, Richfield, 
WI 5l076 

UNCLASSIFIED POLICY : l?t•;icJprs who ll<tue tomputl'r t"qutprnt" rH to buy . wll. or 
1<;•dl' or who .ue requl'~linq or qivlrH} advici- m.1y wnd ii notic" lo BYTE for tnclus1on 
m ttw Uncl<issrlird Ads sect ion . To bl' considered lor publication. an .idvcrlisem<.'nl must 
bi: noncommerciill !rndlviduals or bon;; fide compult>r clubs onlyJ. lyped double-sp;;ced 
on pl.1m white p;iper. cont."n 75 words or fl'wer , ilnd include complete n;ime ilnd 
<tdd re;;. This service i s free ot c:l1<1rge; notrces are printed once only .u spilCe permits. 
Your conltrmatmn of pl.'lcemE'n! i~ .'lppe.~r.;nce 1n an issue of BYTE as we enq;;qe In no 
correspondence . Pleilse ;illow i'lt le;;st three months for your ;id to <tpp~.u. Send your 
notices to Uml<issif ied Ads. BYTE/McGr.1w-Hi ll. POB 372. Hancocl<. NH 03449. 

FOR SALE: Nont> !ilar Honmn ~ . H:o Olli :w;_<llh>t 5 ·1rui 

drive•. frrC. two lf!rr~I anu on~ par•~• port$- oa~ ca~1n~1, 
manu~l1, t lt lou 04 sol!Wal'f Ort~n? "IID, rwo ISM 74q11198Q 
St!ft"CU1C l>ali<OrMllJnlea~1n9 Pflnten. f/nan<Jal i\t)'boa1cb. all() 
RS·2l2C 1"!1~rtacc w111 inctuae zoo a~r6501 •Ohware tl1M!P.; 
anrJ nocurttent~non· H 30 each or M ;'O lot bo~h, FOO NY.1. 
nv 'l'Odel n ltSR w~h mcldl!rt1 H75. RoC!l /\darruol'\ , HIO 
f\dams. L111coln. NE l>ll501, j402i 464-0?IB 
FOR SALE: "PP"' II 45 COC11flltle1 jnas ru~ \lfJPC'lr:B"' at>!l 
~~alie.i<.e)OO;!ltll . 16 "1nQUit\)l!G!IO.<lt.I "''""'WilflC~ 
~11dg1eenmonltor. llOOOo.'bBlolrer lll!o. MX•90 rlcuon.fl!<"ll 
~ot l 70. ~er aar"I 1'107 Bamarn, Dao~ C~)I KS 6700f, f316/ 
2lJ.75]6_ 
WANTED: ~ ~m "'~ reSied 1n rnflt'spolld1ng w1111 Otht'l 
Clomrrnco c-mowner~ use(l. and 91()111n to .ll!at!! and ~wap 
pmg1~m• •nd onlOtJNtlOn. Steven £ Mamn. 71SI G•rrwd Or 
Spnn1l'leJd. \.!-\ lZIS.3. f703j 6M-42SI day• and 451·2'1n 
~nJOgs, 

FOR SALE: Olucl~t• MletoW eo· s19~ 105 HOG ll4S 
Ol:ldara Slinillflt' 160: ~1 1 95 Dern Data b540 s995_Moll1'1Ca1n 
ApPe Cfodr 5l~S ""'* Par..llt!t Call'.! S70 ;\PPft' Communic lt 
Caril · JJIS v1Wal v200 on ss~5. Mitrolineu" Fm Moo~qnewJ 
S2'l'O Pan.ut>ni'. NV82:QO lit:~ S5 50, 1'111 tleiln, l'l WOlkirtg con­
dlt100, manwls •n<IU!kd Dave DrucJ;et, !i No•be11. i'iawchotr1 
\\A)O(JS, IL 6004 7. 1312J 541·;!12< 
FOR SALE: T~t<tro1w1 00-MHz d\ial trace. aetayed-a 1er11~tt 
ltme-tli>e oscilloscope, ~ 2215 w 1c11 acc;e;~w pouc : ~l(l 
n~w- 5 IQOO or Dfil o~er 'ilephen ~ 'lOOI W.ucno-.vn Plan 
l!d. Mtlw.io>.u. WI 53226. j4 14J 257·BSI>? 
FOR SALE: Oil C4P. M~ *BK ~llM. rwo 5·1ncn du 01111es 
b•ttt!'Y backup clockA: nc1:i1, rourJtl)IJIJC~ progr.!mffl<lll'1' r~ 
gent'larar. DK_ 12 oy M r <11>l1riat1Je (ha1~r1J>r"' 91~pn1c 1n 16 
c:o!On 05·650 w.m M1cio'!Olt ll,l'UlC ~ssembll!f anc <1•~u')gt'r 
WllM allmi!r'lUatS ..., OOdl ""IWijJV Qvr.or 13500. illkln\f H500 
1n C nadr.m l1.1'1Clt O nl~I filleiiu, 1171 !JourgeoyJ Lcn9ue011 
Ouebi:c J'\M IZ5, Can~da. tS14I 4b&-3820, 
FOR SAL£: T•~1ron1 405~ !l'i!pll4Cs te mlnal 300 hour~ IOI.JI 
t mt.>ul<!<l. Len than 5-0 llouri-on CRf rub<. Opooru: IOl-Oll. 
Commun<al!Oo lmett~e: '24-MK-1¥•'> tOtdl lfll!mol)I" ;j(J­
Oynam1c Gr.iph1t:1.. Af;o, frani.era NO cCOVl.'rt r un11 ilrvi lian<­
Eia !K:D·t11nary llO t.m.r wak Hedgel 41.35~1:00.0. L WM 
Nl. 8533~, (l>O~' 231·4080 
WANTED; >-tOOlloard; Ttir<!eCompuP10RAM lOJJl(J.1aoc· 
Sl25 each !\No T:afbell 00 contmH~11>w1t11CPIM1.1 1200 ~acn 
Corr1pljpl'O tlO: 1100 CompuJW CPU-L S200. All bo.110< pi!""<;I 
wirh manual~. Jim ~Ir (318J 3~7.13455 
WANTED: S(ucent ""DUld ~ppn'c>ate an unw~n~. rew. 01 
=~ copy or Bene<1tn l\Jlple 005 PM:ml1 & Lecl'lMr, ror l\PJlil 
DOS J ,J, ar1dlo1Bag ol fr~. Wllllng to pay, er tlilde mJIWii•~ 
or d copy ot l• , A\ • tJtr I .!'1,$ ~' 11 t•1 :tr-•"' _ ~l t..t!'Ve!rt.­
~ In l'\eW ConOlllO<J Oilrl)ll 0.i<cl( 59 Pol'!eOUI ~ \lllm~ 

Mar1o1aba ~2u IW2, Ca'""1a, j200!' 6"!'1..SI 76 
WANTED: U;tN Oh~11 Na : 30 t~JOnK I PfWMe1 long 
r.na.7322 Mesa College Or~ llp.t 18. !.ln Diego, C" q2lh, t6l'l] 
277-4211 
WANTED: TRS.00 ;ollwa.. to swap /\ IMJ, nei:CI l>\llp jl) /t'p;'lr­
tr9 .a TllS-00 tog le bei!ll:I MoOet ICi oenion. neeo two liOM1 wt, 
I have SOtfl" Tl!~BO upgrade pl;!m ra1 crade. l ooking lo.r 80· 
col~mn fffS·OO Moaet I ~~e Ill•"~ S¢nd SAS£ lor ri:~ T\m 
Cochta'11!, FOB 11b, lncJU>tf}I FYI 1505J 
FOR SALE': /\pple mrtwiirt: W1;1artJ nnd t Prlf1Cess ror ! 19 
OJ bl,~o/f~ and l.Jllima tot $25 or t>e<t olrer Bom In 01jglnal j)ll{~· 
"'!! /\im, will buy 01 OO•taw Ull!d ao'\/ettrure\ aria 9am~ Oa111n 
lllxr'lfl, llOl\/O'lh Milifl O~r Pa.., WI 54007 (llSj 11)9 5313 MC• 
5 p m. ilnd Wft ends, 
WANTED: f'eltom Doubler ti f11ie one dJ1ca1c:le~ wt.en )'O<J 
trpgra(Jed to Oooble1 Iii !Or TRS-00 Moclrl I; Lewt II ROM tni~ 
lor "'"""' Np1 keyboatd !the set Clldt mount< du~tly QO main 
llO•ld) , ;and al<Crart 11av1gat1on IOllW'dre on tllik. H 5/1t'IW1n. 60'i 
Soutn M~1n St.. Clearfield, LIT S4-0IS. 1901) 773·0005 
FOR SJ\LE: ~nd 270 dual a.1nth SSISO tloPfJY-dl•k clrivt'ilnn 
pt;MJrt supp)< l.li!ry la11 ana lacrOty m.alnta""'<l H95. Alan 
~!ttiagen, t.el4·20!h NE:. £~a1le. WI\ 9Bll5_j10!J' 524-7JH 
WANTED : tln.)Cl<1i! who wanu to ~)IOW1g,; pmgiarru & .JDI!· 
wart for a PIOW.l'o.r rtch S0i:20 T arul N EhaJIO(I, Gci!)iltiln 
1S S·72 348 Va~rai, S~aen 
W,...NTEO; VlC·20 b<KK1. t..:t~i . u;mi<Jge1, or crner new or 
U1'd equipment Piedst :send llu when co11r sporid1ng a~ 1 
Klrul!I, 1695 a ~n!il, Gn!en B•y. WI 5430'! 
FOR SALE: Two Calcomp 1142 SWD S·tnc~ <m~s. or.r 
ca1eomp / l42M ssoo B~rtcn cinve; bot/'I neea ~~Ir 11110. T~rbl!I 
so FDC. Calcomp~rnpt:n!fj, Sh1.lgait adapro<; •Azao 1·Mm CPU 
w: Cl'IM boot PROI Csomernco zao mon1wr PROM. 16 
GOOIJaut EcOfQilm fV stallc RAM. 16~ WMC MEM,2 sm1e RAM. 
"'"" ou• Bit Go'100<Jt ECQt>Olam ~ IWOC Rl\M Comt;>letJ! 
r.locumerna11on on ea~l'l l~m Make ~n olfll! Dal'f! Ratoert f2011 
4~q ·4600 •na 579·3595 
WANTE'D: ltitJ"':I !OllOOU" 4 ~ll,ITell~nter ~ 11~ wn· 
um wit/> otht;r~ wi(h Ym~ 4n~"'ITT· ~w J 5"1:11•Y. 16111 591ti 
,O,•e. SI;. Snoti0(!111h. \IQ\ ~8290 
FOR SALE: J\qoi 16-blt m~r~usei ccnipu.('I w 1cr1 '10/tl di!~ 
tne 1ynC'm has Homen wr. l'ieait1"L"l!I am Mull1p1a<111.1m1n 
1J~lhe)(to111xQP(!ratin91)'fl~m Nm 51 100 ~1klngHWO. 
M1ia. Hugh~ 11~5 \M!'u Hun~n>g•cn 01 n07, t\r<:atlla A. 
9100b. j2UI 28J.73S5 
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1 Unclassified Ads 
WANTEO: 8)'1~ ~ docume1111111 f"'n M/>800 UsP In· 
terp~ter." 191 '11: MIT Miiclal lnlellQfficeLaO "HilcMcm" M~mo 
1239 Jon Co«.aq' prof;lltm, 1~72j, l1d ~ te>tOOOI<. "Comp.lit! 
/lpplo;l~} 10 M<lltlem.Jlitill Prooie'frn" by J N~/~noc,,_ 

HJll. 197'1 WI" pay mil)' rn<U ~po~ Cl w.11 blJy ><'"' 
cngoNI at )<lUl Pftt. Ball}I K11apP. '695 03<!~ Dr , Boutoer. CO 
80303. fl03J 494·8390. 
FOR SALE: 2708 EPROMi 100 EPROM:s-.. "'""""'° wl1en 
equlj)ment wa5 ~ip~d 10 n lb. 11/l were woi k1M(J wnen • 
m~ ~rfeo ror rhe hobbyln. I 10 25 : i-1 25 each. 2~ ""mo!?'. 
"' I I eACh Rici\ ~al'leW!i. PO!l 80b85. Baton l?olJ~ LA 708'18 
jSO-IJ 29l.Qlll2 ~""'nm91 ar.a wttl:cnas 
FOR SALE: Codata OW 300/100<! B·u!t't Uni compuq,;1 
20-megabyle ,,~ dhl;. JBl>K fiopp)I. 156 ~AM. C P~..: t FOR 
TRllN 77. !!.\Cellen[condlt\On, rn.950, Tom C* 1101 Ce«<t 
wood Ot.. J oliet IL 60435. ~8151 729-0300. 
WANTED: Arau SlO ook nt1"'1. u-sed blJt: ln good worJOng 
oru.. .A.IJO. 1200·bp! moceni WMh ioltwa~ 101 Atatt BOO. 
BO-column ooaro. qBl( RAM ptu.(rln board. and bu5'11l'Ss«ll!meo 
sa«w~. Offen °' 9"""' pmgr.irru gNer> conSl<iffil1100 ~ 
II Rill . IOU4 Wlfl®lt \/"""' Dr . Potomac. MD 10BS~ 
IXIANTEO: 1«11rii:~ and k<V<e 1ntorrnaCO'l lor a c; i; TN·l.2CXl 
lmp<lct tctialnJ pnnm. JIJJO. riorMOflllflg pr1rnl:f fo• ~rtS RuSlfil 
r;;il, oo lnduilrtal Coun5'Jlng Set"«es POI! 2111. l\Ylland. 0'1 
97520. f503J 4!1!Hl220. 

BOMB Cites Chaos Manor 
Jeny Pournelle 's User's Column. 

''The Latest from Chaos Manor," 
won top spot in the November 
BOMB. Dr. PoumeJle wins s100. The 
five authors of "Technical Aspects of 
IBM PC Compatibility:· Charlie Mon· 
tague, Dave Howse. Bob Mikkelsen. 
Don Rein. and Dick Mathews. will 
divvy up the 550 prize for second 
place. "Concurrent CP/M " by Joe 
Guzairts grabbed third place. 
Lawrence J. Curran and Richard S. 
Shuford's inteNiew w ith "IBM's 
Estddge" was a close fourth. And 
Bobbi Bullard's "Comparing the IBM 
PC and the Tl PC' placed fifth . 
Heartiest congratulations to these 
authors. 

Correspondence 

i\Cldress aJI edlconal corresponaence 10 ttle ecl1t0t 

at BYTE. FOB 372. Hancock. NH 034'19 Unaccepc· 
able manuscripts w II be r~tumed It accompanleo 
by sufflc erit fint·dass posrage. ot resporuible ror 
rose man1.1Scrrpts or photos. Oplnlorl~el<pressed Dy 
me authors are nor neceruirily those of BYTE En· 
ure cori~nn copyrfght © 1983 by .BYTE Pub/lea· 
!lo(lS rnc l'\ll rights reservM. Wliere necessary. per· 
tOOSlon Is granted by tlie co~hl owner rcr lrblar­
le$ and others regfs.;er~ wltM tile Copyright 
Clearance Cenm 1ccq ro phO(Cl(opy any ;irffcte 
here n ror rhe IJat fee of s I so pet copy of the a";. 
de or any parr 1hereo(. CorreSJ)O(ldence and pay• 
men1 Should be sent directly ro ltle, CCC, 2 I Con· 
gress Sr . Sa1em. M/\ 0 I 970. SpM ly ISSN 03W­
S 280/ll3. s I .50, Copyrng done for other than per­
~r Of 1nremal reference we IN!cl'lout <he permtl· 
i.Jon or McGraw·Hllr Is protilblt,ed Reciuesu lor 
5Pf.'Clal permission or oulk oroers should be act 
dressed to 1he puOllshCf" BYTE' Js a11all;1ble 1n 
mlcroform from Unl\ll.'lsfty Microfilms l~rnaaonal, 
300 Nortll Zttb Rd.. Dept. PR, Ann ArlJor, Mf 
r;eroo Us.A or IS Bedford Row, Dept. PR, London 
wcr~ 4EJ England 

FOR SALE: Fcnune 32:16 COIT\polet w1111 llilr<I d< • Uni• Q~­
.iurig ~ynem WP. MUl~I\ ano -accoun!Jtl9 ioltware. t.sldng 
11all °' wnat tile ')'511.'m ~m '1uss smrer. POii lSlS. "'~· 
CA '11006, 12131 Hs-B7ZO, 
WANTED: To [farJo .i one-month'°ld R.ad10 'ihack TRS-80 
!MCIOJ wlth '°""' ~ for a, u<ed Jupitef /4£e Wilh liOll1t' wit· 

wan: and docurntt11ar10n William v. Pl!rio Jr 30041 ~nl 

Wlckllrf~. OH 4~0'12, 1216J 9~~-5903 , 


FOR SALE; lladlo Shae TRS-80 Moae4 I 'Mn level ~ 8/ISIC. 

Come$ w.;11 /LJt\CtJonlr>g l<t'y!IO.lld, mon.mr. ca~ae ~e•, 


-• gam~ and complC!e (IOWn'lentatJOl1 Wiii ir.iiie tOt iBM 

re wrtwall:lh•"1will' or mi clfer. M\dlaef Elea1JC1'1•mp. Jll Old 

Pm! Rd,. WateHoo, Om•rto Nll 5PJ, C;inada. 151'11 885-0891, 

WANTEO: ~ wl)o ate lnmened In or w.e !he Logo r.in­

guag~. IWOtJld R · co C:>lttunge llfogtarnt lde.u and 1nr0ttru1· 

!Jon, ~1h ROOO:on. 113 Mo111r lid- Exton, PA 193~ 1 . 

WANTED: TPl ~mblef. Cheu. ano StaMtics solrware 1n 

sou1te h>11nq and on 5 -inch ors~ r0< Osbornt I In 1rngle den· 

Sii}' W.tll giw.)IOU oth~ sollw""' "' eJidlangl!' 1-h'rmann Loe.a"'~· 

Fuggenu. 4. B'lOI Sracll°"i1JI!" \M".11 Gefmany 

FOR SALE: Xe/04 8 ;!0 comptMr Wltn rwo 5 11\cn DSIOD 

driYI!{ 01 l'WC S·irw:h SSIOD dlrYU /\ISO. ~ll))(iO;ati!O 6)0 i«t~I · 


Ql.laky ~ ./¥neJ t.er>q Rt. 3 No 6 AlJllJmno,.,00!1 HC*s Sutn­

mlL MO 65Cl'l3. 131 ~J 9'16•Sq8'1 ~l.'f 7 prn 

FOR SALE: Bae~ •DUe. of ill'TE. \ICI. t. "° I (1'115f mrough 

198 2, COIY>pl~t! t»:epc '°' loOI I. no. 2. J . 5. lino q_ Milli COl1(1"

IJOn, 1250 !l'IC~us sn~rn.11(11 SC~ POB S'IJ, S1alon. 

M"' 01061 

FOR SALE: Nl<rronlO c~~r.a>~ Cornp/t'(e Wient;ey· 
bo.)Jrl, MK memory, llll..o 8-Wlen Olllt drives. aria CP/M A• In 
perlto.ct "°'king oroer. will lCtl IOr ~st Olfef wry .KalZ 85''1 North 
l<mFlle ~. HClme5teiKI, l'L 33030, f305J 248-7561 d"Y'" 
FOR SALE: Tl!Sal Mcd•U 4111\. RH12C. modem. OEC µnnw: 
ldtw<lre. manuals: !'175 CCTV §e(urll}I 5yg:em wl!h two 
Cilmt'lilS, mon11or. ITTCR" ssoo, JM 2~7 oo~ copfer 5175 , l'llsa. 
TRS-00 Model 16 256il, IWO dove re~~11me clocl<. en1Jt11Jn1~ 
""1ware. modem. primer. 1"'rr1in.ll. na1d disl<. moir: s ?9SO. J n 
Thomas POa R /'tie la~. GA :icx>72. 1~041 4'19 · 1~01. 
FOR SALE: enc January 19!!1 thiough ~cembe• 1'182 12'1 
f.!we5J and MCll'.l(r:lnl'-Jl i"'J Janual)' 1977 mrough October 191!2 
j70 '1w~: 1170. r>n!Pllld Wlllcoruldl!tVIC·20, Tr '1'1. l!OC. as par· 
11a1 uaae PalJ\ SCl'lmldlil!. 4300 East Lllll<i Cru· iw. TUGO<\. J\Z 
arnz, 1w21 326-0'142 

FOR SALE: Bl'ff. 7'76 thru 10/76 and 1177 fhn.i 12/!l2. mlu· 

1n9 one fllu•· s200 lrwrT~ !'qt. 11?7 Ullu 12102_mm111g 7'78 
1150 'JobalJ(l. '11177 1h1 u 12182. mls""IJ 3 l!!u&' 1125. Creii!IVl' 
Comput1rlg. 3177 thfu blBI, 1T1f1srn.;i two ISSU<'l' ~ f()O, Penoni!I 
Ct>mpill~. ma 1h111 11JBI. mtmr.g I iuue· s 7S AJ pjus "'Ill" 
p1n9 l'lio a1 cooos. ecc. ~~ Ung. 306 East %rn SI.. NY. 
NY !0128, 12121348·3610 

, WANTED: Texas lnstrumtnr< Mocrr I ~- 0 . JOflO. P08 
7111. Daly Oly. CA 9401 7. 14151877-&>71, 
FOR SALE: Hatd~ ma\lll~rl<Jnce ilnd le1VIC~ ~brary package 
for IBM Pl!ri.ooal Camp.11er Xl" #6~31>BO'i. ~opened, Jl.'ale<l 
USIBO Ipay 1tl0pplng, l.u'J Baer, 7922 Easr D11\oe, North Bay VII­
lag!!. FL 33141, [30SJ 7SlrS681 '°"'nlngi 

BOMB 

BYTE's Ongoing Monitor Box 
Artlcle fl Page Art.Ide Autnor(sl 

I 30 The Apple Maclmosh Computer Wiii ams 
l 58 An lnteNiew: The Macintosh Design ream Lemmons 
3 84 Apple Announces the Usa 2 Williams 
4 BS Bu!ld the Circuit Cellar Term-Mite ST Smart Termrnal. 

Pan 2: Programm ng and Use Clarcia 
5 113 Use(s Column: Chao,s Manor Gees Its Long-Awaited 

IBM PC PoumelJe 
6 147 BYTE West Coast: A Business Compurer, A Business 

Program, and More on Voice Recognition Shapiro 
7 160 Don't Bench Me In Houston 
a 168 Beyond MIPS: Performance Is Not Quality Carron, 

Rosson 
9 75 Software PerformanGe Evaluation Boyle 

10 193 The Art of Benchmarking Printers MeHo-Grand 
II 218 BenchmarK!ng FORTRAN Compilers Terewsky 
12 227 Benchmark Confessfon.s Marvit. 

Nair 
13 235 The Word-Processing Maze LewJs 
14 243 Evalua[lng Word·Processlng Programs Naiman 
15 252 ProDOS Moore 
16 267 KnowJedgeman Walker 
17 278 The IBM Cs-9000 Lab Computer Clune 
18 292 The Rlxon R2 I 2A Intelligent Modem Weger 
19 303 savvy CaUamaras 
20 308 Tile Micro-Sc! Gamepon llJ ror the Apple Ill Purpura, 

Purpura 
21 310 The VJdex Uttraterm Cal!amaras 
22 3 18 Apple Dl!k Emulators: A)(lon, Legend, Pion, and 

Synerb< Gilbert 
23 331 IBM/Apple Communfcacion Jones 
24 342 A Low·Cost, Low Write.Vottage E'EPROM Stagg 
25 346 Foot~ Conuo/ Pfister 
26 349 Inside a Compiler Notes on Optimization and 

Code Generation Christian 
27 370 Writing Device Drivers for MS-DOS 2.0 Using 

Tandon TM IOCK Drives Roskos 
28 383 Deciphering Word Games Worley 
29 388 Five OrigfnaJ G~ph 1 cs- Sussman. 

SUssman 
30 395 Bubbles on the S-100 Bus, Part 2: The Software Wheeler 
31 416 Cc!Jcufatlng Overhead Casa by Computer Hi.Imer 
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Inquiry Ne. Pag(l No. Inquiry No. Page No. 

1 1 SUPER WAf!EtlOUSE: 4[)Q 

3 lST !'LACE SYSTEMS 33$ 

5 500 SOFTWARE 134 

6 A.S.l' RESEARCH 239 

7 AB COMPUTERS .500 

6 A~ COMPUTER Lro .520 

9 ASC DATA PRODUCTS •2S 


1 D ACLINO. 46C 

11 .t.DOMASTER CORP. S06 

12 -'OAOfr ELECTRONICS, INC. 500 

13 AOV. COMP. PROO. 53-1, 5:15 

14 ,i\:DV,G/W'HIC ENGINEERING 512 

• 	 ALF PRODUCTS, INC 300 

~ Al.PHA SYTE 514 

16 ALPHA NUMERIC INTL. 273 

16 Al!'HA OMEGA COMPUTER 1 ~ 

' 9 A,MOEK COP.f'. 55 

'lO AMER. BUYING &. EX'PORT ~26 

21 AMER.SQUARE COMP 357 

22 AHAOEX 429 

23 ANTELOPE COl.4MU~i1CAT10NS S18 

2~ 	 ANttX DATA S'/S, 116 


APPLE OOMPU'T'ER. INC. en, 1 

24 APPtE COUNTRY LID. 491 

25 Af'f'l~AREi INC. 512 

26 APPLIED DIGfTAL DATA SYSc1911 

27 APPLIED SOF1WARf TECH. 4~7 

2S AATIFICIAL INT'L. RESEARCH 512 

29 ASHTON·TATE 73 

30 AStlTON-TATE .J45 

1 	 ATARISOFT 115 

4 AVATAR 339 


32 AVOCE:'T 445 

o!-59 BASF SYSTEMS 287 

lM BAV TECHNICAL ASSOC• .98 


BEOKMFG 78 

~~ BELL. JOHN ENGA S20 

..,. SHAT 283 

37 BIBLE RESEARCH SYSTEMS 139 

J8 BOEING M1L1TARY AIF\Pl.Al'lE ~11 


BORLAND INT'L, 99 

3!1 l!OrTOM LINE, THE 1119 

40 BROWM OISC M.;.NUFAC'T\IRI G23<1 

' 	 BYTE PUBL INC. ~. ~9 


BYTE PUBL , INC , 41>3 

B'l'T& .PUBL INC. ~90 


41 	 13VTEK COMP. SYS~ CORP. 2'6 
42 	 eVTEWfllTER 20 


CWA.AE 282 

C-SYSTEMS SH 


43 O.S.O. INC. 47G 

!191 CABLES UNLT0~01v , 


WORSWICK IND. S,O 

44 CADMUS COMPUTel'I 110, 11 l 


CALIF. DIGITAL s2a. 529 

45 CALIF, OATA COFIP, 506 


CALIF. MICRO COMP. 124 

46 CAPITAL EOlilPMENT 334 

47 COR SYSTEMS 512 

48 CEN~E CQl,IP.CONSUI.TOOS .&1s 

50 CHAN SL CONNECTION 493 

51 CHIPS & DAl.E 520 

52 CIRCUITS WORLD ELECTR. 518 

S9 CIRCUITS WOAJ.D ELECTR. 518 

55 Cl~ 448, 449 

!i7 COOITATIO 514 

5S COlORAOO COMP. PERIPH. 518 

59 COLUMBIA DATA PROD. 385 


'10il COMMAND SERVICES CORP. 376 

60 COMMERCIAL BUSI ESS SYS. 492 

61 COMP, COMPHTS. UNLTO 50!6, 527 

62 COMP, WHLSLRS. OF FRECE.lilCK ilM 

~06 	 COMPANION COMP. 900 


• COMPAQ COMPUTER CORP, 10, 11 

63 COMPETITM: EDGE 114 

6A: COMPLOO SYSTEMS. INC. 149 

65 COMP\!ADO 50~ 

66 COMP\)PRO 2.5

0! 	 OOMPUPAO 401 


COMPUPAO 439 

68 COMPUSERVE 330 

li9 COMPUSHACK 447 

70 COMPUTER CHANNEL 204 

71 COMPUTEfl CLASSIFlEOS 354 

72 COMPUTER DISCOUNT PROO. $1~ 

73 COMPUTER FOOD PRESS 510 


I 13 COMPUTER HANDICAPPING SO 

1.4 COMPUTER HUT Of N.E- 3-11 

75 COMPVTER INNOVATIONS 120 

76 COMPUTER M/\ll ORDER 1e&, 161 


COMPU1'ER PLUS 459 

n COMPUTER PRICE CLUS &14 


Reader Service 

Inquiry No. Page. No. 

79 COMPIJTER TEOHNOLOGV 51 •l 

so COMPUTER TECHNOLOGY 520 


• OOMPUrrn WAREHOUSE 33:i 

81 COMPUTERS AND MORE lBD 

82 COMPUTERS ANO MORE 120 

es COMPUTERS WHOJ.E'SALE ~79 

9~ OOMPUVIEW PROD.INC. ~ 


390 	 COMPU-MEDlA, INC. ~ 

95 CONCURRENT CORP. 126 

116: .CONROY·LAPOllllTE 155, 157 

87 CONRO -1.APmNTE 158, Hf7 

88 CONROY-LAPOINTE t68, 167 


~ 	~~J£-j5f~~SJ6~P.r~s 1 4 
92 CORONA O"TA SYS. 67 

93 COSMOS 75 

94 CRE W'tiOLESAlE PROO. 515 

95 CRE WHOl.ESAl.E PROO. ala 

96 CREATIVITY UNLTD. 519 

97 CRO~EMCO 5 

98 CRYPTRONICS tNC. 72 


450 CUESTA SYSTEMS 61:1' 

101 CUSTOM COMP.TECH. 5111 

208 OANA COMPUTER DISCOUNT 467 

102 DATA MANAGEMENT ASSOC. 261 

410 DATA STORAGE SOLLITIONS 9l 

;11 DATA STORAGE SOLIJTIONS 9l 

JO~ DATA TECH INOUSTAIES 163 

11l5 DATA IAANSl.ATION lr-tC . 453 

106 OATASOUTI-t OOMP.CORP, 335 

107 OATASOUTH COMPcCORP. 470 

3115 CATA SPEC 471 

398 OATA SPIOC <l71 

108 DAVIDGE CORP. 516 


DELUXE COMP, FOAMS ll9B 

OIAMONO SFTW.SUPPLV 205 

DIGITAL RESEARCH 216, 217 

OIGITAl AESEAACH COMP. SU 

DIRECT SOFTWARE: 1.95 


110 	 DISCOUNT SOFlWARE ~­

DlSKWORLD.290 

DISl<WORLD 518 


1ij OJSPLA'I' TEU::ODMMNCTNS .SOS' 

112 DISPLA YEO VIOEO <199 

114 DOKA\' COMP. PROO. I 0, &2~. 525 

115 DOW JONES SOFTWARE 101 

116 DOW JONES SOFTWARE 315 

117 DWIGHT 00., INC. 508 

118 DYNA)(, INC. 100 

403 DVSAN QOflf'_ ~7 

119 DYSAN OORP. 1!31 

120 EA.GLE SOFiWAFIE 152 

121 EAST~N ENTERPRISES 213 

122 EASTMAN KODAK CO, 11a 

125 EASTMAN KODAK CO, 171 

124 ECOSOFT 40<! 

125 EOUOATIOl>/Al MICAOCOMP. 50B 

125 ElCOMP !>()B 

127 ELECTAADE CO, 510 

126 E\JECTRAOE CO. 514 

129 ELECTRONIC SPECLALtSTS !leO 

130 EL'EK-TEK 18.4 

131 ELLIS OOMPunNG INC, 187 


EMPIRIC~ RESEARCH GROUP 130 

132 ENGINEERING SPECIALTIES 520 

•Ml5 	 ENGLISH I COMP. TVTORIALS 3711 


EPSON AMERICA 86, 87 

135 EPSOlll AMCAICA 418 

136 EX0£L 128 

137 EXC'E1. 140, 141 

412: 	 E)(ECUTIVE MGMNT, SYS. 127 

78 EXPERT COMPUTERS 480 


1313 E)CPOTEK :no 

139 F.T.G. DATA SVS. 512 

140 FAL.CON SAFETV FIAOO. 85 

142 FIGURE-LOGIC BUS. EOUIP. 600 

143 FIGURE· LOGIC BUS. EQUIP. 520 

458 FLAGSTAFF ENGINEERING 155 

, ...5 ElOPPY DISK SERV, INC. 502 

146 FORMULA INT'L 513 

147 FORMULA iNT' 513 

212 FREEDOM COMP. MAA:T .!iO'iJ 

148 FUJITSU PROFESS MICROSYS. 291 

149 fUTECH INT'L CORP 104 

150 GENERAL TECHNOL.OGY 355 

l!il GIFFORD COMP.SYS. ~ge 

IS2 GilTRONO(, INC. 510 

154' GMS SYSTEMS 367 

155 GOULD, INC. 181 

156 GRAY MARKET 494 

ISO G.REAT SALT LAKE COMP, 495 

159 GREAT SALT LAKE COMP. -496, 497 


Inquiry No. Page No. 

tea 	 GTEK INC. 53 

H&E COMPUTRONICS 138 


101 H&M DISK ORIVE SE:AVICES J76 

162 H,E.1. INC, 26 

193 HANDWELL CORP. 394 

16~ HANDWELL CORP. 507 


HAYES MICROCOMP.f>ROD. 9• 

1utl HAVES MICROCOMP.PROO, 95 

157 HAYES MICROCOMP.PAOD. 397 

168 HEATH COMPANY 129 

169 HITACHI 69
4" HUMAN DESIGNED SYS. 375 

161 HVf'ERGRAPHICS 21'.5 

110 1.0 .0 . 19 

I 2 I.VA. 22ti 

113 '10 TE:CHN0t..OGl1;$ 35'1 

114 IBM COFIP. .2;>2 , 233 

176 ISM SYSTEMS SUPPLY DlV. 4.SS 

1Tl IDEA WARE 259 

178 IMAGt OOMP-PROO. 5114 

!BO fN SYNC 510 

181 JNCOMM 4.56 

192 INFOCOM 240. 2.-1 

457 1NMAC 426 

183 IN'ITGRANO ~ 

18'1 INTERACTIVE STAUCT 295 

185 INTEAOATA SYS'TEMS. INC . S!O 

~52 ll'!TERFACE, INC. 135 

~53 INT~FACE, )NC. 135 

1a7 INTI?RTEC DATA SYS. U! 

4S5 INTEX MICRO SYS. 462 

4€0 10 TECHNOLOGY 202 

400 J.M.L SOFTW. CONS 182 

190 JADE COMP,PROO. 521 

191 JADE COMP.PROD. 522, 523 

19:! JAMECO ElECTR. 532, 533 


' JANUS 136 137 

193 JOA M1CROOEVlCES, lNC 531!, 531 

194 JOA M1CRODEVICES, INC 53<1. S39 

195 JOA M1CRODEVlC~ JNC. 540 

1\JV .)OSKO ENTERPRl:sES 516 

197 JUKl INOUSTFIV OF AMEAICA 200 

198 KADAK f'ROOUCTS 154 

199 KAVPF\O SOFTWARE DIA. 431 

200 KELLY COMP.SUPPLIES 51e 

2oa l(EYTAONICS CORP. 29!l 

205 l(NOWLEDGE SY5" 45 

206' LABORATORY MICROSYS. 122 

215 LANGLEY-ST Cl.AJA <IDS 

207 LASER MICRO 380 

209 LAWSON LABS 604 

210 LEADING E.OGE PROO. Clll 

21 ! ~~t~rrTg~~ig°O~~A~2 506 

389 LOGIC PROGRAMMING 940 

216 LOGICAL DEVICES 18 

217 LOGIOAL DEVICES 516 

2111' !.OOITECH, INC. 132 

';119 LOMAS OA'iA PRODUCTS 185 

220 LOTUS DEVELOPMENT 242 

221 !-SI JAPAN CO. Sl4 

222 LYSEN COMP. SYS. 516 

223 LYBEN COMP. SYS. 504 

224 LYOO COMPUTEA 498 

226 MA SYSTEMS 001 

227 MACROTEOH INT'L 173 

m "'1.o.NNESMANN TALLY 1n 

230 MANX SOFIWAAE SYS. 24 

402 MARK OF THE UNICORN 433 

231 MARVMAC INOUSl'RIES 510 

232 MAYNARD ELECTRONICS 71 


MC·P APPLIC,ATIONS 981 

MCGF\AW·HlllBOOK CO. 465 

MCGRAW·HILL BOOK' STORE: ~07 

MCGRAW-HILL AE'CRUffMENT 42:! 


233 METHOD SVS. INC. SOii 

234 METRO SOF"f'WAflE, INC. 203 

235 MFJ ENTERPRISES, INC. 186 

236 MICRO AGE COM!'.STORES 426 

237 MICRO CONTROL SYS. 16, 17 

39S MICRO CRAFT CORP B1 

23ll MICRO DATA BASE SYS. 1115 

240 MICRO MANAGEMENT SYS. 454 

2~1 MICRO MART 340 

2A2. MICRO MINT 4.55 

24J MICRO·TAX 183 

24!> MICAOOVNAMICS ~ae 

Z4B MICROHOVSE 337 

'1.47 MICROLANO 514 

248 MIOflOMAIL ,fln 

2.49 MfCROMAllON 300 

250 MICROPROCESSORS UNLlO. 518 


251 

262 

259 

254 

255 

256 

257 

258 

259 

260 


2l!i 
21l2 
2.63 
264 

:155 

266 

2ll1 
2llB 

269 


270 

271 


144 

:1:1:2 

213 

2'14 
2?S 
Ve 

279 

281 

ZB3 

2M 


285 

286 

41)11 
337 

41!> 
a~ 
29\ 
292 

293 

29~ 

2.95 
296 

2117 

319 

aoo 
11(1 
1KIJ!rn; 
303 

:004 

30& 

306 

307 

305 

509 

'310 

311 

312 

313 
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315 

401 


316 

!118 
320 

3~1 
3.22 
32~ 
324 

S25 

32i'i 

461 

327 

326 

320 

33! 

MICAOSTUF. INC. 281 

MICROTECH EXPORTS JM 

MIOFIOWAF\E 1ea 

MIO.,o,r,IERICA WHOLESALERS 410 

MILLEl=I J.W. 340 

MINI MICRO MllITT 403 

MOORE BUSN. CENTERS 511, !l7 

MOUNTAIN VIEW PRESS 275 

MPl297 

MTl SYSTEMS CORPc 164 

MUSVS CORP VI 

MVTEK442 

JllATIONAl COMPUTER LTO , 12'1 

~VA( UND1:RIVATER S'iS.CTfl, 41l9 

NEBS COMPUTER fOFIMS 3611 

NEC INFORMATION SYS. 353 

NESTAR svsreMS INC. 105 

NETWORK CONS\JLTING, INC. 1?50 

NETWORK CONSULTING, lNC. 461 

NEVADA COMPUTER ~34 

NORTH HILLS CORP. 508 

NOR'TH HILLS CORP, 514 

NORTHWEST DIGITAL SYS. e4 

NORT!lWEST MICl!OCH1PS DIST. !i20 

NAI SCHOOLS E:LECT!'l.OIV, 417 

NWS~S-4 
O'HANLON OOMP.SVS, 197 

OCTAGON SYSTEMS CORP 518 

OMNISOFT 82 

OMNISOFT 83 

OPEN SYSTEMS, INC. ~ 

ORA ELECTRONICS 501 

ORVX Sv'S'TEMS 1.00, 191 

OSBORN&1'1CGRAW.HIU. 327. :m, 329 

P.C. NETWORK :125 

PAOIAC EXotiANGES 3'10. !;78, 

4~_, 504, 500, 5011, 5,10, 512, 520 

PA1.0IAC INFOTEC!'l CORP. 121! 

PAN AME:RICAN El.EC. INC. 505 

PC PIP5LI NE: 00 

PC WARE, INC. 9,15, 317 

P!'GASUS CATA SYS. 459 

PEOPlE & lECHNOLOOV 172 

PERCOM DATA 9 

PE.RSOFT 11 B 

PEASOFT 604 

PERSONAUZE1J COMP.PAPER IS4 

PHONE I, INC. 321 

PIAABOX, OIV.APPLIED COMP. ,go 

POPCOWPRENTlCE CORP. 2411, ~g 

PRACTICAL PERIPH, 1<60 

PRACTICAL PERIPH, 269 

PRACTICAL PEAIPH. 353 

PAIMAGES, INC. ~19 

l'fllNCETON GRAPHIC SYS. 319 

PRINTER STORE. THE 52 

PRIORITY ONE 392, 393 

?RIOfllTY ONE 530, 531 

PRO MICAOsYSTEMS51~ 

PAOM£THE\JS PRODUCTS 3511 

PURCHASING AGENT. TliE 70 

OUAOAAM CORP. 22, 23 

QUANT SYSiEMS 510 

OUARK INCORPOflATS'.> 4 I 

QUBIE OIS'mlllUTING 307 

QUELO 216 

RADIO SHAOI< OIV 

RANA SYSTEMS Z7 

flELMS ~1!4 

AHINO AOEIOTS. INC. 237 

RIXON2n 

ROCKY MTN', SOF'TWARE 183, 139 

ROGEAS I.ASS~ 

RTL PROClFIAMMING AIDS S2D 

S C DIGITAL 278 

~100 DIV. &00 CORP. 411 

$,E,J. ~NC . 48 

SAFEWARE 152 

SAGE COMP. TECH. 381 

SAKATA 1l?S 
SCOTT FORESMAN 312 

sco:rrsOALE SYSTElilS 131 

SD SVS1'EMS 65 

SEATitE COMP.PRODS. 4-4 

SEE-DATA COFIPc !i16 

SEEOUA CQMP.CORP, G 

SE'MI DISK SVS'T'E.M 77 

SILIOON SPE:C1,t.LnES 75 

.SOFfCON 3411 

:SOFl"RENT 50il 

SOF'TWAAE AUTOMATION 79 

SOFiWME BANC 221 

SOFiWM'\E SSRVfCES 340 

SOflWAF\E SOlliTIOl'lS, INC. 111 

-SOflWP.,RE TOOLWORKS 271! 

SONY lllDEO PRODUCTS 48 

SORCIM 294, :ies 

SOURCE EDF' 4~ 1 

STAfl MICRONtCS 415 

STARBUCK D.ATA CO, 516 

SUN SOFTWARE 42.7 

SUNNY INT'L. 494 

.SUNTRONICS 492 

SYSTEMS STRATEGIES 2n 

T!\VA CORP. 255 

TAYCO BUSINESS FOAMS $1~ 
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351 TDK ELECTRONICS 160, 151 
TEKTRONIX, INC. 112 


352 TELETEI< ENTERPRISES, INC. 49 

3911 TERMINALS TERRIFIC 464 

353 TEXAS COMPUTER SYS. 408 


TEXAS INSTRUME'NTS \44, 145, 302 
299 THlADWAAE COMP.PROO. 201 
354 THREE M COMPANY 223 
3!'>5 TINNEY. ROBERT GRAPHICS 54 
35S TITAN TECHNOLOGIES 206 
357 TOPAZ, INC. 107 
358 TOSHIBA AMERICA, INC. 420 
359 TOSHIBA AME:RICA, INC. 421 
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360 TRANSACTION STORAGE SYS. 257 
361 TRANSTAR 121 
362 TRANSTAA 451 
363 TRISTAR OATA SYS. 164 
364 TSK ELECTA.CORP. 247 
365 U.S. ROBOTICS sn 
366 U.S. MICRO SALES 509 
368 UNIPRESS SOFTWARE, INC. 28.4 
369 UNIVERSAL OATA SYS 21 
370 USED PERSONAL COMP.BRKRGE !ill6 
407 VANTEC 300 
372 VAULT CORP. 285 
373 VERBATIM CORP. 153 
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375 VISUAL TECH. INC. 28, 29 
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S83 WAREHOUSE SOFTWARE 102 
384 WASHINGTON COMP.SYS. 215 
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The dawn of a new era in microcomputer technology · 

NEW TANDY TRS·SO®MODEL 2000 

High Perfo.rmance MS-DOS Computer That 
Operates at Twice the Speed of the IBM PC 
Our Tandy® 2000 delivers much more than other 16-bit 
MS-DOS based computers. More speed. More disk storage. 
More expansion. Higher resolution graphics. And a modular 
design that advances the science of ergonomics. 

Use the Hottest Names In Software 
Like dBase II , a powerful relational data base management 
program. Microsoft-Multiplan, the "second-generation" elec­
tronic worksheet. PFS:File, a simple way to organize informa­
tion. MultiMate, the highly-acclaimed word processing 
program. And many more already acclaimed by the entire 
microcomputer industry. Still more programs are coming, in­
cluding Microsoft's state-of-the-art MS-Windows operating 
environment . You can view several "windows" at 
once- files, letters, graphs and more - and exchange 
information between them. 

More Speed, Storage and Expansion 
A "next-generation" 16-bit CPU makes the Tandy 2000 
dramatically faster than the IBM PC and other MS-DOS 
systems. Tile vast storage capacity lets you set up 
massive data bases. You can add more memory, high­
resolution color and monochrome graphics, our new 
Digi'~-Mouse and much more. And you can install 
most of these options yourself. 


Complete Service and Support 

The Tandy 2000 is backed with the quality and sup­

port that have kept Tandy Corporation in the fore­

front of the microcomputer industry. See the 
Tandy 2000 today at over 1000 Radio Shack 
Computer Centers and participating Radio 
Shack stores and dealers nationwide. 

Compare the Tandy 2000 
to the IBM Personal Computer 

P.rlce Comparison• Tandy 2000 

Base Unit 
 $2750 

2nd Drive 
 Included (720Kl 

Monochrome Monitor 
 $249 

Display/Printer Adapter 
 Included 

128K RAM CTotal) 
 Included 

RS-232 
 Included 

MS.DOS 2.0 
 Included 

Total Cost• 
 $2999 


Feature Description 
 Tandy 2000 

Internal Memory 
 12BK Standard 

Disk Capacity 
 720KPer Drive 

Microprocessor 
 8 MHzClock Speed 

True 16-Blt 
 Yes (80186) 

Microprocessor 
 16-bit/16-bit data oath 
User-Available 4Expansion Slots• 

IBM Personal Computer 

$2104 


$5291320Kl 

$345 

$335 

$165 

$1 20 

$60 


$3658 

IBM Personal Computer 


64K Standard 

160K or 


320K (optional) 


4.7 MHz 

No (8088) 

16-bit/8-bit dala path 


2 

I " 

T•ndy 2000 With Tandy 2000 HD With 
Two Disk Drivas BullMn 10·Mag1byla Hud Dl.1k 

Commercial Lease Available Commercial Laasa Available 

For Only $95 Pllr Monlh fo1 Only $ 150 Pe• Month 


(Plus l\ppllcable Use/Sales lax) (Plus Aoo11cable Use/Salos lax) 


Non-lnle<l•ced monitor, graphics and Dlgl·Mouse nol Included 

Now Available! See the 

Tandy 2000 Today! 


ltad1olhaeK 

Graphics Options The biggest name in little computers® 

A DIVISION OF TANDY CORPORATIONColor Resolution 640x400 320x200 
4Number of Colors 8 Circle 312 on inquiry card. 

Priicos aOPI)' iU O&''~IDBl ln; i=.ooiiostuck stortt$ *'1d dlP-aJOI"$ ISM 15 a 1e9~stered 1u u:Je--.Monochrome Resolution 640x400 640x200 
~l@~'$"~':4~~~1:':n':r~~~~e?>:~ :~,~$~!11~~1~~11;.t;':a~:~~:.~~r~ 
ot Souword Syunms inc: dStH<i H •S: 11 11.:idctmari.. ct Asll.'lan· iltfl' 
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