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Introducing Macintosh. 
\That makes tick.And talk. 

Well, to begin with, 110 volts of 

alternating current. 

Secondly, some of the hottest hard- 
ware to come down the pike in the last 

3 years. 

The garden variety 
164ìi1 8088 
microprocessor 

Jlacintasb's 32-bit rb1068000 rnimDrocessor. 

Some hard facts may be in order at 

this point: 

Macintosh's brain is the same blind- 

ingly -fast 32 -bit microprocessor we gave 

our other brainchild, the LisaTMPersonal 

Computer. Far more powerful than the 

16 -bit 8088 found in current generation 
computers. 

Its heart is the same Lisa Tèchnology 

of windows, pull -down menus, mouse 
commands and icons. All of which make 
that 32 -bit power far more useful by 

making the MacintoshTMPersonal 

Computer far easier to use 

than current generation 
computers. In fact, if you can point with- 
out hurting yourself, you can use it. 

Now for some small talk. 
Thanks to its size, if you can't bring the 
problem to a Macintosh, you can always 

bring a Macintosh to the problem. (It 

weighs 9 pounds less than the most 
popular" portable ") 

Another miracle of miniaturization 
is Macintosh's built -in 31h" drive. Its disks 

store 400[ -more than conventional 51/4 

.. 

floppies. So while theyre big enough to 

hold a desk full of work, theyre small 

enough to fit in a shirt pocket. And, 

theyre totally encased in a rigid plastic 

so theyre totally protected. 

And talk about programming. 
There are already plenty of programs to 

keep a Macintosh busy Like MacPaint, M 

0111 btlit 
a program that, for the first time, lets a 
personal computer produce virtually any 
image the human hand can create. There's 

more software on the way from developers 

like Microsoft :Lotus;Mand Software 

Rlblishing Corp., to mention a few 

r. 

Maánlash automatically makes roan MacPainl produces virtually any image Microsoft's MutipIam fir Macintosh 
for your illustrations in the red the human band am create. 

And with Macintosh BASIC, Mac- 

intosh Pascal and our Macintosh Toolbox 

for writing your own mouse -driven pro- 

grams, you, too, could make big bucks 

in your spare time. 

You can even program Macintosh 

to talk in other languages, like Yiddish 

or Serbo- Croation, because it has a built - 

in polyphonic sound generator 
capable of producing 
high quality speedy' The Mouse itself. 

Keplace+ h peel in 
or music. / complder conninaids with a 

form of communication you 
already understand - 

poirìlhng. 

Some mice have ley 
buttons. Macintosh has 
one So it's evtreinely 
difficult to push the 

wrong button 

7/x, inside 
stay -a 

rotating ball 
and oplicalsen os 

translate moments 
ofthe mouse to Macintosh's screen páuter 
with pin -print crccmrcy. 

All the right connections. 

On the back of the machine, you'll find 

built -in RS232 and RS422 Appleßus serial 

communication ports. Which means you 

can connect printers, modems and other 

peripherals without adding $150 cards. 

It also means that Macintosh is ready to 

hook in to a local area network. (With 

AppleBus, you will be able to interconnect 
up to 16 different Apple computers and 
peripherals.) 

Should you wish to double Mac- 

intosh's storage with an external disk 



9" high esvltttiwt 
512.1. 342 piwl 
hit-mapped disphiy 

Ultra co n/iad, switching -type 

power supply and high rrlinhttion 
video circuitry) 

Battery feinMacintosh's 
built -in clock calendar. 

Boil/ -in lxendle fo r 
getting carried aun)' 

Alcttintodi a trademark licensed to .jnple Computer. Inc Amde, the Apple 

logo, ,1lhdbint arul/im are trademark Ppyde Gminetr. Inc d/icnnnfl 
is a rcgiVrml trademark plural))) Cbr/nrrrlrbn. Lotus is a trademark rj 
Laha [kx elopnunr! Carj omliac. For an mrlGorizcdApple ckrikr "mr jut 
call (800) 538-9696. In Canada. call (800) 268-7796 or 

(800)268-7637. 

Tlxnriv to clever venting, 
Macintosh requires no 
inlernal fan. 

16232, 2S422.4ppleBusserial 
co nnrunicatiom ports for 
printers, modem and other 

peripherals. 

Mouse connector 

Lima! disk drive connector. 

PoI)phonic sound port. 

Brightness 

control 

/28K6)ta RAM 

Built -in 3112" 

disk drive. 

Kejlxxtrd connector - 
a telephone -type jade you 
already know how to tese 

drive, you can do so without paying for 

a disk controller card -that connector's 
built -in, too. 

There's also a built -in connector 
for Macintosh's mouse, a feature that 
costs up to $300 on computers that cant 
even run mouse -controlled software. 

One last pointer. 

Now that you \'e seen some of the logic, 

the technology, the engineering genius 
and the software wizardry that separates 

ap a,° , 32-bit Motorola 
©19' 11I6'64000 nticrcgirrxt.csor. 

Clock /calendar chip. 

GrKb)'tcs ROM 

Macintosh from conventional computers, 

we'd like to point you in the direction of 

your nearest authorized Apple dealer. 

Over 1500 of them are eagerly 

waiting to put a mouse in your hand. 

As one point- and -click makes perfectly 

clear, the real genius of Macintosh isn't 

Mad nlash's digital hoard - 
the processing power ofan 
entire 32 -bit digital graphics 
computer in 80squareinches. 

its 32 -bit Lisa Tèchnology, or its 31/2" 

floppy disks, or its serial ports, or its soft- 

ware, or its polyphonic sound generator. 

The real genius is that you don't 
have to be a genius to use a Macintosh. 

You just have to be smart enough 
to buy one. 

Soon there'll he just two kinds of people 
Those who use computers.And 

those who use Apples. III. 
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U LTRATE R M? 
JUST ASK THE 

PROFESSIONALS! 

With the wide variety of 
peripherals available, it's dif- 
ficult to evaluate the quality 
of accessories for your Ap- 
ple. Listen to what the pro- 
fessionals say about Ultra - 
Term. 

BYTE -FEB. '84 
"Overall, the UltraTerm 
display card is one of the 
best peripheral devices I 

have seen to enhance the 
display capabilities of the 
Apple. " -P. Callamaras 

SOFTALK -SEPT. `83 
The UltraTerm shines 

brightest in use with spread- 
sheets and word 
processors." 

COMPUTER RETAILING 
-FEB. '84 

The UltraTerm is a high 
quality investment for 
anyone who has an Apple 
product and wants to add to 
it." 

PEELINGS II -VOL. 4. 
NO. 8 '83 
"The UltraTerm will be the 
new industry standard for 
Apple video display cards. 
The availability of the extra 
modes will enhance almost 
any software product that 
uses the text screen." 

PERSONAL COMPUTING 
-MAY `83 
"Perhaps the most im- 
pressive achievement of the 
UltraTerm expansion board 
is that the character set it 
produces is so sharp that its 
difficult to see the dots that 
make up each character." 

The experts agree -the 
UltraTerm is one of the 
best display devices for 
Apple computers. 

Videx Inc. 
1105 NE Circle Blvd. 
Corvallis, OR 97330 

(503) 758-0521 
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68000-basedsystemsi 
Justtell ou 

68000 -based systems 
to ft your 

..t,s,, 
Right from the pages of our 

catalog, we can deliver 68000 -based 
supermicro systems to match virtu- 
ally any application. 

Including yours. 
Here's how. 
Built on the IEEE -696 (S -100) 

bus, Cromemco systems offer up to 
21 board slots. And a family of 35 
boards -CPU, memory and special- 
ized I /O -to fill the slots any way 
you choose. 

At the heart of each system is our 
68000/Z -80 dual processor. Backed by 
as much as 16 Mb of error -correcting 
RAM. Full multi- tasking capability. 
I/O to handle up to 16 terminals. 

Sot.t o#S 

I/0 
13pARG5 

And that's just the beginning. 
You can select single or dual 

floppies, 51/4" or 8" A 21 Mb 51/4" 
Winchester hard disk. And a nine - 
track tape drive. 

We can accommodate your taste 
for the exotic, too. With boards like 
our SMD interface that supports up 
to 1200 Mb of disk storage. An NTSC 
standard color graphics interface. A 
TV camera digitizer. A/D and D/A 
converters. An IEEE -488 bus inter- 
face. Communications. And more. 

as a powerful intelligent workstation 
in a distributed processing mode. Or 
as an independent personal computer 
with its own floppy storage. 

.4:1466 

Then, if you're designing a dis- 
tributed processing system, you'll 
want to take a look at our C -10 per- 
sonal computer. The Z -80 -based C -10 
can serve our 68000 -based systems 

That brings us to software. It 
starts with CROMIX7our UNIX" -like 
operating system that you're free to 
tailor to your application. 

CROMIX can execute both 
68000- and Z -80 -based programs. So 
right along with your 68000 -based 
packages, your system will accommo- 
date a wide se)ection of C'P /M®soft- 
ware written for the Z -80. 

And our high -level language 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77, PASCAL, GSA- certi- 
fied high -level COBOL, C and BASIC. 

C-10 CPU 
GSoc i' /:. SO 

_ tr:vr 
s 

Ht 

111F-MUZY 
DIRECTLY , _ 

AnpRES5AT..1 -- 
up¡o16A+4 

Cromemc 
means business. 

You see, when we say, "Just tell 
us what you need;' we're not kidding. 

You won't find another family of 
68000- based microcomputers that 
can fit your needs as exactly as ours. 

So if you're in the business of 
providing specialized computing solu- 
tions, you really should be doing 
business with Cromemco. 

For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 
280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, CA 94039. 
(415) 964 -7400. 

In Europe: Cromemco /GmbH, 
6236 Eschborne 1, Frankfurter Str. 33 -35, 

P. O. 5267, Frankfurt Main, Germany 
or Cromemco Ltd., 

The Cambridge House, 
178 -182 Upper Richmond Rd., 

Putney, London SW15 England. 

Cromcmco' 
' Cromemco and CROMIX are registered trademarks of Cromemco. 
Inc. ̂ 'UNIX is a trademark of Bell Laboratories.'CPIM is a registered 
trademark of Digital Research. C1983, Cromemco, Inc. 
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EDITORIAL 

BYTE's NEW LOOK 

The redesign of a magazine always re- 
quires some adjustment by the reader, 
and so we pondered the matter before 
proceeding to change BYTE's ap- 
pearance. In the end, we went ahead for 
several reasons. We want to make BYTE 
easier to read without making it less 
technical. We want to include more in- 
put and feedback from readers, to make 
reviews easy to distinguish from feature 
articles, to make review findings clearer 
by using graphics, and to give some of 
BYTE's most popular articles the best 
possible setting. 

Note that we have made no changes 
for changes sake. There is much con- 
tinuity. Robert Tinney, whom time only 
improves, remains our cover artist. Our 
new typeface. Novarese. has a classic 
feeling, like that of our old Palacio, but 
is more chiseled. Steve Ciarcia and terry 
Pournelle still appear prominently in 
major sections. The redesign, devel- 
oped by McGraw -Hill's loe Davis and 
refined and implemented by Rosslyn 
Frick, our new art director, keeps BYTE 
clean and simple. We think the judicious 
use of art and white space makes BYTE 
more pleasing to the eye and not garish 
or splashy. 

The front of the magazine now in- 
cludes an "Update' section where we 
can bring important matters to your at- 
tention. "Update' will contain, among 
other things, corrections of errors in 
previously published articles. Another 
addition to the front is a few pages of 
the most important items from "What's 
New: You will also find up front "Ask 
BYTE :' "Book Reviews : "Clubs and 
Newsletters :' and "Event Queue :' 

We have included more reader input 
and feedback by setting letters to the 
editor in smaller type, by introducing 
"Review Feedback" at the end of the 
Review section. by introducing "Up- 
date." by expanding the space for 
responses to terry Pournell's popular 
column (more on this below), and by 

6 BYTE JUNE 1984 

enlarging Steve Ciarcia's "Ask BYTE:' 
The four main sections of BYTE are 

the Feature section, the Theme section, 
the Review section, and the Kernel. The 
distinguished artist Ivan Chermayeff has 
done graphics to introduce the first 
three of these sections. The Feature sec- 
tion now comes first. This section pro- 
vides a variety of previews and descrip- 
tions of major new products and in- 
depth articles on topics of interest to 
sophisticated personal computer users. 
This month we provide a close look at 
the HP 110 portable, the second half of 
Steve Ciarcia's blockbuster article on 
building a Z8000 board for the IBM PC, 

part I of an Ada primer, and other ar- 
ticles including a preview of the in- 

novative Macintosh Pascal and a clever 
way of making FORTH work faster. We 
have moved "Ciarcia's Circuit Cellar" to 
the Feature section because Steve really 
writes a major feature article each 
month rather than a traditional column. 

Next comes the Theme section, which 
explores in depth a different subject 
each month. This month's theme articles 
discuss computers in education, with an 
emphasis on their use at the university 
level. Thanks to DEC, IBM, Apple, 
Zenith. and other companies. personal 
computers are now reaching campuses 
in volume. Associate Editor Donna 
Osgood's introduction to the Theme 
section shows the variety of uses for 
personal computers in universities, 
schools, and outside the formal educa- 
tional system. 

The Review section follows the Theme 
section. Reviews carry a slug on each 
page identifying them as reviews. The 
graphics in reviews of the Chameleon 
Plus, Infoscope. and C compilers give an 
indication of what to expect in BYTE's 
future reviews. Note how the graphs in 
the Chameleon review compare that 
machine's features and performance 
with two de facto standards -the IBM 
PC and the Apple Ile. From now on, you 
will see similar graphs for every system 

(text continued on page 8) 



Wordstar` Wordprocessing and SuperCak 3" Spreadsheet with Graphics Free Through June, 1984 

SEEOUA BELIEVES 

PAYING IBM PRICES 
FOR A PERSONAL COMPUTER 
COULD MARE A TRAMP 
OUT OF ANYONE. 

PRESENTING THE CHAMELEON BY SEEQUA FOR JUST 9995. 
The Chameleon by Seequa lets 

you run popular IBM software like 
Lotus° 1 -2 -3" and dBase ll.® It gives 
you a keyboard just like the IBM. A 
disk drive like the IBM. And a bright 
80x25 character screen just like you 
know who. And it all comes complete 
at a price that isn't at all like an IBM. 

But the Chameleon's $1995 price 
tag isn't its only advantage over its 
famous competitor. The Chameleon 
also has an 8 bit microprocessor that 
lets you run any of the thousands of 
CP/'M-80® programs available. It 
comes complete with two of the best 

Circle 294 on inquiry card. 

programs around, Perfect Writer" 
and Perfect Calc." It's portable. And 
you can plug it in and begin com- 
puting the moment you unwrap it. 

So before you spend all your 
money on an IBM, consider the IBM 
compatible Chameleon by Seequa. 

It's a tool for modern times 
that won't set you back a 
fortune. 

The Chameleon by 

SEEQUA 
COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton, MD 21113 

Chameleon shown with optional second disk drive. 
To learn more about Seequa or for the location of the Seequa dealer 
nearest you, call (800) 638 -6066 or (301) 672 -3600. 

IBM is a registered trademark of International Business Machines Corporation. 



EDITORIAL 

(text continued front page 6) 

we review, making general month-to- 
month comparisons much easier than 
before. 

After the Review section comes the 
Kernel, a major new section that starts 
with Jerry Pournelle's popular column, 
includes "BYTE West Coast;' and will 
soon include "BYTE Japan" by William 
Raike and a rotation of other columns 
on important topics such as artificial in- 
telligence and telecommunications. You 
will find Bill Raikes name on the 
masthead with those of other new con- 
tributing editors who will help make the 
Kernel a mainstay. Jerry Pournelle's fans 
will have no trouble recognizing his col- 
umn under its new title, "Computing at 
Chaos Manor" What makes Jerry's 
writing so popular is his unique way of 
looking at things from Chaos Manor's 
techno -cluttered halls. His writing was 
originally entitled The User's Column" 
not because Jerry is a typical user. but 

because in earlier days, Jerry was vir- 
tually BYTE's only writer who was a 

mere user -he didn't create compilers 
and computers, he just used them. We 
have renamed Jerry's column in recog- 
nition of his individuality. Feedback to 
Jerry's column now comes immediately 
afterward in "Chaos Manor Mail" 

"Programming Insights" (formerly 
"Quickies "), "Technical Forums :' "Ap- 
plication Notes," "What's New,' "Books 
Received:' and "Unclassified Ads" 
round out the magazine (although we 
may not have material in every category 
every month). 

To make it easier for readers to learn 
something about our authors, we've 
moved "about the author" information 
to the front of each article. Look for it 
near the bottom of the first or second 
page of each piece. 

THE AIM INQUIRY SYSTEM 

This month, BYTE inaugurates the first 

WRITING FOR BYTE 
BYTE continues to solicit and publish articles and reviews that keep you informed about what's new 
and important in microprocessor-based technology. and many of our articles are still written by you 
the people directly involved with the field we report on. Details on querying us about article, product - 
review. and book- review ideas are listed below. We also welcome submissions (typed and double- spaced. 
please) to our Letters to the Editor column. Please contact us. via the appropriate department 
at: BYTE 

POB 372 Hancock. NH 03449 
16031 924 -9281 

You may also want to call or write us (send a stamped. self- addressed business envelope) for our cur- 
rent author guidelines. 

ARTICLES 
Because our editorial needs are very specific and subject to change. we prefer receiving query letters 
instead of completed articles. A query letter should contain one or two pages explaining the subject 
to be covered. its importance to the BYTE reader. and the focus of the proposed article: it should 
also contain a one- or two -page outline and a tentative first two pages of the proposed article. Query 
letters should be addressed to the features editor 

If you send us a completed article. we need double- spaced printed versions of the main text (up 
to 25 numbered pages) and all listings, figures. and tables: please label all items and place all captions 
on a separate page. Photos should be 35 mm (or larger) transparencies or 5- by 7 -inch or larger) 
prints. If possible. we would also like to receive magnetic copies of the text. listings. and tables on 
Apple DOS. IBM PC. Kaypro. or 8 -inch CP /M disks, we will pay an additional $20 for this. The files 
should be standard ASCII text files and should not contain any nonprintable characters: we prefer 
files that use carriage returns only at the end of each paragraph. You should also include a stamped, self - 
addressed return envelope of the appropriate size. Address these to the features editor. 

PRODUCT REVIEWS 
We frequently need good product reviewers and sometimes accept unsolicited reviews. BYTE product 
reviews must be fair. accurate. and comprehensive Reviewers must have considerable experience in 

the microcomputer field. Writing experience is preferred but not required. and reviewers must have 
no financial connection to the company whose products are being reviewed. If you are interested in 

becoming a BYTE reviewer. send a letter to our product -review editor stating what computer products 
you own. what products you are interested in and what writing experience you have. 

BOOK REVIEWS 
BYTE is always looking for qualified book reviewers. Submit queries and proposals accompanied by 
a resume. writing samples, or a list of computer -related interests and expertise to the book- review 
editor. Unsolicited book reviews also will be considered. 

We pay competitive rates for articles and reviews and offer you the chance to share your expertise 
with hundreds of thousands of BYTE readers. \bur comments and submissions are always welcome. 
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electronic reader service processing 
system for readers and advertisers of 
computer magazines. Just as BYTE's 
new design is intended to refine the 
magazine and make it easier to read. 
the new electronic inquiry system is in- 

tended to modernize our reader inquiry 
service and make it easier for you to get 
information about products seen in 

BYTE. This automated inquiry manage- 
ment (AIM) system allows subscribers to 
request information from advertisers by 
using any Touch Tone telephone. The 
AIM system will trim the typical six -week 
response time of the current reply -card 
system to as few as seven days. Here's 
how it works. 

During the next three months, every 
BYTE subscriber will receive by mail a 

Subscriber Identification Card and ID 
number. Using your unique number. 
you can call the BYTE Reader Service 
Computer and then key in your sub- 
scriber number and the reader service 
numbers from the ads in BYTE you'd like 
more information about. When you're 
finished, close the session with a special 
ending code, and then watch your mail- 
box or replies from the manufacturers 
of products you've expressed an in- 
terest in. 

Complete instructions appear in your 
copy of BYTE (if you've received your 
identification number) on the page fac- 
ing the traditional reader service card. 
In this location you'll also find a form 
to help you organize your AIM system 
call before you make it. 

If you did not receive your subscriber 
identification number this month, yours 
will be arriving in the next two months. 
The AIM system is being brought to a 

new one -third of our subscribers each 
month for the June -July- August period. 

For those who live in an area without 
Touch =Pone service, who are not sub- 
scribers, or who prefer the traditional 
reply method, we'll continue to provide 
reader service reply cards. 

-Phil Lemmons, Editor in Chief 

The second BYTE Computer Show takes 
place lune 14 -17 in the Los Angeles 
Convention Center. Subscribers are 
especially welcome and receive a full - 
day pass to exhibits and conferences for 
S7 50. See you at the show.... P. L. 



MICROBYTES 
Staff -written highlights of late developments in the microcomputer industry 

Franklin Unveils CX Series Computers 
Franklin Computer Corp. has introduced a line of transportable computers. All are said to 
be Apple II compatible; MS -DOS or CP /M options are available. The CX -1, with a 6502 pro- 
cessor, 64K bytes of RAM, serial and parallel ports, a 7 -inch display, and one disk drive, 
costs $1425. The $1730 CX -2 adds a second disk drive. The $2049 CX -3 also adds a card 
with a Z80 processor and 64K bytes of additional RAM, while the $2395 CX -4 adds an 
8086 and 128K bytes of RAM. 

The CX computers use a I2Kbyte write -once memory (WOM) to store the operating 
system, which is loaded from floppy disk after power -up; after this, the memory cannot be 
written to until the machine is turned off and on again. 

Hayes Enters New Field: Data -Management Software 
Hayes Microcomputer Products Inc., best known as a maker of modems, has moved into 
the software arena with its data -management system called Please. Not surprisingly, a 
modem -communications link is part of the program. Please has extensive help screens to 
ease learning and is written in assembly language for speed of execution. The menu -driven 
program allows up to 999 characters per field and 99 fields (2000 characters total) per 
record; the number of records per file is hardware limited. Hayes also sells application 
templates for the program, including mailing list, membership, household records, and ap- 
pointments. Please retails for $349; application templates are $29.95 each. 

Videotex Capabilities Added to Micros 
Several manufacturers have recently announced videotex capability for microcomputers. 
Wang introduced the PC Viewdata Decoder, a $250 program for its Professional Computer. 
Digital Equipment Corp. unveiled Pro /NAPLPS, a $195 program for its Professional 350 com- 
puter. Sony showed a NAPLPS/ASCII terminal, the VDX -1000, as well as a videotex frame - 
creation system. Avcor, in Toronto, announced a $100 cartridge enabling the Commodore 64 
to act as a NAPLPS/ASCII terminal. 

IBM announced PC /Videotex, software enabling the IBM PC, PC XT, or PCjr to act as a 
videotex terminal. PC/Videotex will be available in October for $220 to $250. Network 
Videotex Systems Inc. of Toronto is selling Quick -Pel, a $625 expansion card allowing the 
IBM PC to function as a NAPLPS videotex terminal. TVOntario, also of Toronto, offers a 
NAPLPS page /frame- creation system for the IBM PC for $1450. 

Texas Instruments has developed a single -chip video- display processor that supports the 
NAPLPS standard used for American videotex. TI's Advanced Video Display Processor is 
software compatible with TI's popular 9918 video processor. 

Wilcom Announces Telecommunications Device for IBM PC 
Wilcom Inc., Roswell, GA, has introduced Asher, a telecommunications device for the IBM 
Personal Computer. Asher includes an expansion card with a 300 -bps modem, a telephone 
handset, and MS -DOS software for memory partitioning, appointment scheduling, and card 
file /speed dial functions. While several applications can be in memory simultaneously, they 
do not execute concurrently. The Asher software uses I28K bytes in addition to the mem- 
ory needed for other programs, so a minimum of 256K bytes is needed. Asher will be avail- 
able this month for $795. 

TeleVideo Personal Mini Uses IBM PCs as Workstations 
TeleVideo Systems has introduced the Personal Mini, a 16 -user computer that uses IBM - 
compatible computers as intelligent workstations. The Personal Mini includes a 40- megabyte 
hard disk and 80186 and Z80 processors. Microcomputers can be linked to the system using 
a $99 interface card and cable; special "diskless workstations" are also available. TeleVideo 
says users can run any PC -DOS or MS -DOS software on the workstations or can use any of 
50 available multiuser software packages. The Personal Mini should be available this month 
for less than $10,000. 

(text continued on page l0) 
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(text continued from page 9) 

Fourteen Firms Back Network Standard 
Fourteen computer makers, communications firms, and manufacturers announced their sup- 
port of a network based on the IEEE 802.4 broadband token bus standard. General Motors 
and Boeing Computer Services signed an agreement pledging support of the standard and 
promising to demonstrate a working network at the National Computer Conference next 
month. Also participating in the demonstration will be IBM, Hewlett- Packard, Digital Equip- 
ment Corp., Honeywell, NCR, Charles River Data Systems, Intel, Motorola, and others. While 
the demonstration will be of a factory -floor network, 802.4 could also be used to network 
personal computers. General Motors showed the network earlier this year at its technical 
center in Warren, Michigan. 

Epson and Commodore Show New Computers 
Epson showed the PX -8, a new notebook computer, at the recent Hannover Fair in West 
Germany. The computer includes 64K bytes of RAM, an 8 -line by 80- column LCD, a micro - 
cassette tape drive, a Z80- compatible processor, and the CP /M 2.2 operating system in 
ROM. MicroPro announced that ROM -based versions of its application software programs, 
including Portable WordStar, Portable Calc, and Portable Scheduler, are bundled with the 
PX -8, which is not yet available in the U.S. 

Although Commodore showed prototypes of several computers, it didn't announce details, 
pricing, or availability dates for any of the products. The most talked -about machine was an 
8088 -based MS-DOS computer, reportedly based on Bytec's Hyperion. Commodore also 
displayed a Z8000 -based computer with dual floppy -disk drives, 256K bytes of RAM, and 
the UNIX -like Coherent operating system. Commodore also showed the Commodore 16, a 
scaled -down version of its 64. 

Microrim Offers Conversational Query Language 
Microrim Inc. has introduced a conversational query language for its R:base series of 
database -management programs. The language, called CLOUT, allows a user to get database 
information by using commands that resemble English- language questions. CLOUT requires 
an IBM PC with at least 256K bytes of RAM and two double- density double -sided disk 
drives; a hard disk is recommended. The $195 program works with PC -DOS, MS -DOS, BTOS, 
and UNIX, using R:base, which costs $495. 

Microrim also announced two new versions of R:base -the Model 6000 for multiuser sys- 
tems and the Model 2000 for the IBM PCjr and other small systems. 

NANOBYTES 
IBM has developed an experimental 1- megabit dynamic random -access memory (DRAM) 
chip using existing manufacturing facilities. The chip uses a silicon and aluminum metal 
oxide semiconductor (SAMOS) technology.... Phoenix Software, Norwood, MA, is offering 
its custom -written IBM -compatible ROM BIOS for MS -DOS to computer makers. Phoenix 
says the code was written without any knowledge of IBM's BIOS and thus companies using 
it should be free from lawsuits.... Holmes Engineering, Murray, UT,. is offering the Portable 
Micro Drive, a wafer tape drive for the Radio Shack TRS -80 Model 100 notebook computer. 
The $370 unit can store up to 64K bytes on a tape cartridge and includes a rechargeable 
battery.... Fujitsu America, San Jose, CA, announced a 67I- megabyte 14 -inch Winchester 
disk drive with a price of $7045 in quantities of 100.... Digital Equipment Corp. is now 
offering an eight -user Micro /PDP -11 for about $20,000, including two terminals and a 
printer.... Seequa Computer Corp., Odenton, MD, will use Tabor's 31/4-inch disk drive in its 
Seequa 325, an enhanced version of its Chameleon. Seequa is the first computer maker to 
use the drive. 
From Nikkei BYTE, Tokyo: Epson appears ready to unveil two hand -held computers, the 
HC -80 and HC -88, with built -in Japanese- language processing functions. The high- resolution 
LCD will show either 90 kanji (Chinese) or 640 English characters at a time.... Mitsubishi 
and B -Con Systems are selling a kanji version of Microrim's R:base 4000 database software 
for Japanese MS -DOS computers. 
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Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800' Model 855 
printer. So versatile, it combines let- 
ter- quality print, draft -quality print 
and graphics as no other printer can. 
It prints letter -quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 
It prints rough drafts ten times faster 
than daisy wheel printers... faster 
than most any other dot matrix printer. 
Only the TI 855 has snap -in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 

to access than any other dot matrix 
or daisy wheel printer. 
The 855's pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers... no graphics. 

TheTI 855 
Printer 

The printer for all major PC's 

For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 
So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll -free: 
1- 800 -527 -3500. Or write Texas 
Instruments Incorporated, P.O. 
Box 402430, Dept. DPF 182BY, 
Dallas, Texas 75240. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 

TMOMNI 800 is a trademark of Texas Instnimenrs Incorporated 

Copyright © 1984 Texas Instruments Incorporated. 2763.36 



"Dare to 
TI makes the best software 
perform even better. 
When choosing a computer, there are 
two important things to look for. Who 
runs the best software -and who runs 
the software best! That's why we're staging 
a dramatic country -wide side -by -side 
comparison against IBMTM called "Dare 
to Compare." 

Come to a participating dealer and 
take the "Dare to Compare" challenge. 
You'll see first -hand how... 

TI makes software 
faster to use. 
Take a closer look. See how we give you 
more information on- screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur- 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit /delete keys to reduce the 
chance of making mistakes. 

TI makes software 
easier to use. 
TI gives you up to 8 colors 
on- screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. And easier 
on the eyes. 

IIIIIIIIIIIIIIIII ' ,,i' ̀ I k 

IBM Personal Computer 



Compare" 

FIRST QUARTER S.YES BY SALES FEGIQi 

R' 3ü5 RI.? 

1-r AS n. 1.1 

1* 345 2M 

31B N.N 

K* 3ü5 N.31 

And TI makes it easier to get your data 
on- screen. Our keyboard is simpler -it's 
more like the familiar IBM SelectricTTM 

typewriter than the IBM PC keyboard is. 

TI lets you see for yourself. 
Right now, you can "Dare to Compare" 
for yourself at participating TI dealers all 
over the country. Stop in, present your 
business card, put both machines through 
their paces using the same software 
titles, and see the difference for yourself. 
We'll give you a TI solar powered calcu- 
lator, free, just for taking our challenge *. 

For the name of a participating dealer 
near you, please call TI toll -free at 
1- 800 -527 -3500, or write: Texas Instru- 
ments Incorporated, P.O. Box 402430, 
Dept. DCA232BY, 
Dallas, Texas 75240. 

INSTRUENTS 
Creating useful products and services for you. 

PCIPP4 sewL l.r 
Kr 3115 4.ID 

* This offer available only to persons age 21 

or over, while supplies last. 

This offer expires July 31, 1984. 

BPS Business GraphicsTM shown. 

BPS is a trademark of Business 
& Professional Software Incorporated. 

IBM and Selectric are trademarks of 
International Business Machines, Inc. 

Copyright © 1984 Texas Instruments 

Texas Instruments Professional Computer 
DTC 2763-69 



LETTERS 

CONTROLLER CORRECTION 

I recently ran into a problem with my Apple II 

disk drive. I couldn't find a controller card that 
wouldn't stop every two seconds while reading 
in a text file longer than two sectors. This pause 
was annoying because the disk drive sounded 
like it was dying and it took me twice as long 
to read the file. 

I don't know how many companies and how 
many a their controller cards have this prob- 
lem but I have experienced it twice I asked 
some people at the Hughes Apple Byter's Club 
with which I'm affiliated, about this problem 
but nobody really knew what caused K. It has 
been suggested to me that there may be a 

POKE command that keeps the mota running. 
but I have yet to find out if this is true. 

My roommate noticed that while using an 

Apple contrdler. the drive continued to run ap- 
proximately 11/2 seconds after control had 
returned to the user. I saved this problem by 
increasing the size a the tantalum capacitor on 
the threshold of the timer chip by about 10 

microfarads. The capacitor controls the amount 
of time the output line stays enabled on the 
motor control This allows the drive motor to 
stay on a few milliseconds longer than before. 
so DOS has a chance to finish transferring the 
contents of the file buffers and return for more 
data before the motor stops spinning. Other- 
wise it would have to restart the drive motor 
before it could resume reading This is what 
added the extra time it to to read in the f ilelsl. 

I hope this information will save your readers 
some unnecessary frustration. 

CHRIS A. NIELSEN 

Nielsen Engineering 
2910 Seventh St. 

Santa Monica. CA 90405 

AMERICAN AS APPLE PIE 

The introduction of the Apple Macintosh com- 
puter has been eagerly awaited by many home 
and business computerists The complete 
description n the February BYTE )'The Apple 
Macintosh Computer" by Gregg Williams. Feb- 
ruary. page 30) is certainly impressive and I can 

see many applications for the Macintosh. I 

would consider the Macintosh for those ap- 
plications were it not for one negative factor 
The Apple computer has been since its intro - 

duction. one of the most popular computers, 
regarded as American as apple pie. Now comes 
the Macintosh computer and, lo and behold. 
it uses a Sony storage medium. It seems to me 
that if the United States is going to lead the 
world in computer technology it has to be in- 
novative and responsible enough to develop 
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those leading technological products that make 
it the world leader. 

When I go look at television sets. video- 
cassette recorders, cameras. etc.. I find an 

almost total predominance from the Japanese 
manufacturers. This is appalling. What has hap- 
pened to U.S. technology in these fields? It has 

appeared that our technical excellence has 
returned in the areas a computers and certainly 
the world has looked to the U.S for computers 
in the past several years. If the American -as- 
apple -pie computer suddenly incorporates 
lapanesesupplied hardware what is the next 
step? 

I. for one, have given up considering the Mac- 
intosh computer fa any application I have I 

will not contribute in any way to the furthering 
of Japanese technology into the American can - 
puter industry. and I think Apple Computer Inc 

deserves a failing grade for contributing to an 

already substantial balance a payments deficit 
with its Macintosh design. I hope the rest of the 
computer -buying public will recognize this un- 
American approach and express their reaction 
at the computer store purchase counter. 

DAVID A. NIBBELIN PE. 
Presided. Variable Acoustics Corp. 

2222 Wiest Vickery Blvd. 
Fort Worth. TX 76102 

IN THE RAINBOW CORNER 

I would like to comment on recent criticisms 
of the DEC Rainbow that appeared in two 
March articles (°The User Goes to COMDEX. 
1983.' by ferry Pournelle. page 352. and 
"Reviewer's Notebook:' by Rich Malloy. page 
2131 and in a letter to the editor by Carter 
Scholz (page 20) in the same issue. It was just 
last month February 1984) that the (then) editor 
n chief of BYTE Lawrence I. Curran, editor- 
ialized on the drive to be compatible with IBM 
equipment. Mr. Curran's point was that the com- 
patibility craze might be stifling innovation that 
usually arises from smaller companies. Now in 

March. Messrs Pournelle and Malloy criticize 
the DEC Rainbow for not running IBM software 
and for not having the IBM disk format, and 
because it is not being cloned. Possibly they 
should read the March editorial, because they 
too seem to be caught up in the compatibility 
craze 

Mr. Pournelle s article correctly grasps the ob- 
vious that the DEC Rainbow was never in- 

tended to mimic the IBM. therefore it will not 
run IBM sdtware. Many initial purchasers of the 
Rainbow land I can assure Mr. Pournelle that 
there are many Rainbow owners) were in- 
dividuals who were already familiar with DEC 

minicomputers. These people wanted a home 

computer compatible with other DEC equip- 
ment that also ran the popular commercial sat - 
ware packages (the Rainbow emulates the 
VTI00 terminal, an industry standard that is 

often cloned). In providing for the needs of the 
initial market. DEC created a product superior 
to the IBM. The screen resolution is better, there 
are built -in communications and printer pats 
and space is provided for a second set of hai- 
height floppy -disk drives or a hard -disk drive. 

I disagree with Mr. Pournelle about the key- 
board, and I feel that rt LS superior to that of 
the IBM and may be the best in microcom- 
puters today. 

M. Malloy makes some remarks about the 
DEC that I feel are incorrect. He implies that 
the Rainbow 100 Plus is required to format MS- 

DOS disks. Rather, it is the version a MS -DOS 
that determines whether the Rainbow will for- 
mat MS -DOS disks. My regular Rainbow using 
version 2.05 of MS -DOS formats disks perfect- 
ly. The version 2.05 MS -DOS was a no-cost op- 
tion with my computer. and its supplied by 
default with the 100 Plus computer. Mr. Malloy 
also slighted the Rainbow because the Rainbow 
100 Plus looks like the 100 except fa a plastic 
sticker. This is a cheap shot: DEC's Plus option 
to the Rainbow is merely an addition of the 
hard -disk drive. hardly requiring a change in the 
processor enclosure I recall Mr. Pournelle 
discovering that he had the IBM PC XT mother- 
board only after he had removed the cover and 
inserted his own memory chips (Chaos Manor 
Gets Its Long- Awaited IBM PC' February. page 
113). 

The Digital Classified Software (DCS) needs 
some clarification. The DCS program ensures 
that the software is adapted to the Rainbow 
hardware and special- function keys The DCS 

program also requires DEC to provide sdtware 
support. I cant imagine calling IBM n San lose 
to ask about Lotus 1 -2 -3 yet this is the service 
DEC provides. DEC is providing hardware and 
software support from one source. a trend I find 
comforting. Also. third -party software is now 
available: n fact. I saw a DEC booklet fat the 
local computer store) listing hundreds of In- 

dependent Inonauthorized) vendors providing 
programs on Rainbow-compatible disks. Even- 
tually software will provide translation links be- 
tween disk formats that all manufacturers (IBM, 
DEC. Tandy. etc) fail to provide. 

Finally. I would like to state that the Rainbow 
is a capable home and business computer that 
has sufficient and improving software. (Dori t be 
fooled. all the biggies provide sdtware for the 
Rainbow) The Rainbow was never intended to 
be a hackers machine and Mr. Scholz should 
never have purchased one. The Rainbow has 
sufficient slots for extra memory. a superb 

Ite& continued on page 161 



GetAHeadStart 
On The Other Guys. 

HeadStart Features: 
Size: 15- widc.11 -Jeep. IOW high. 

Weight: 251hs. 

Processors:7..80A (8 bit) and 81886116 hit). 

Memory: 128K to 1MB depending on model. All models 
are expandable. 

Disk Storage: 500K to 1M11 (u n tirrmatted) on a :I °h 
Micro -Disk 

Display: 12" (diagonal) P31 phosphor. non -glare screen. 
25 lines x 80or 132 columns. 

Keyboard: lktachahlewith 105 total keys An 
optional portable version snaps onto the front screen 
area f creasy transmutability. 

Disk Operating Software: CP,M 80 fort( hit. 
"MS DOS for lfi hit IAN DOS for multi-use r8 or 16 

hit operation. 

Networking: Up In 255 I IeadStart VPUs may he con- 
nected via coaxial interface into one o(2 optional data 
storage systems. 

Interfaces: One RS449 RS232 compatible serial port. 
One Centronics compatible parallel printer port.Extemal 
data hus. Coaxial communications interface. External 
disk I (1 interface. 

Optional Data Storage Systems: 2 models available. A 
10MB. 514' system is expandahle to 20M13. A 50M13.8- 

system (25MB fixed. re nwahle) isexpandahle 
to 200MB. 

'CP t1 isa reaslervJ lraaemark of Digital Research. 
"MS (X )S is a registered tralcmark of Microsoft. 

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 a cumbersome disk and processor 
cabinet. With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's small but powerful 
31/2" disk drive offers as much storage 
as larger 5' "disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per- 
mits easy transportability with no 
sacrifice in performance. Each Video 
Processing Unit (VPU) comes with its 

own easy- carrying handle. A portable 
keyboard option is also available. 

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

tronic emulation of the typical 
second 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 of internal 
memory can tackle even the most 
sophisticated 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 HeadStart Video 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 available 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 tomorrow. 

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

mntertecM 
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wAREHOUSE 
SOFTWARE ó 

I I 

TECHNICAL INFORMATION (602) 266 -2222 

Call for programs not listed. We will try to meet or 
beat any legitimate price for CP /M or IBM PC 
Software.Most disk formats available. 
DATA BASE MANAGEMENT SYSTEMS 

UNBEATABLE PACKAGE PRIMP 
DBASEII +Everymans data base primer+ 
Extra Diskette with Dbase Accounting, 
Mail list and Inventory Programs. For 
IBM PC and and CP /M Call for our 
special price. 

Fox and Geller Ouickcode $159 
DB +SORT $89 
Condor III $330 
NWA Statpack $350 
TIM IV $249 
Infostar $255 
PFS File $95 
RBASE 4000 $285 
Personal Pearl $145 
Fast Facts for IBM PC $135 
WORD- PROCESSING 
Wordstar,Mail Merge,Spellstar,lndex ..$345 
Wordstar $230 
Mail Merge or Spell Star $130 
Microsoft Word W /Mouse $305 
Word Perfect $295 
Volkswriter for IBM PC $110 
Wang Spellchecker $36 
Metasoft Benchmark $265 
Multimate $275 
Peachtext 5000 $1 95 
ìPREADSHEETS 

Calcstar - IBM PC Spec.$65.. Others $95 
Supercalc II $159 
Supercalc Ill $215 
Microsoft Multiplan $159 

TCS. Equivalent of Peachtree - Specially 
Augmented By Warehouse Software 
Customized For Your IBM PC Terminal 
and Printer - GL. AR, PA, AP, CP /M, for 
PC XT, DOS 1.1. 2.0 
Each Module $75 For All Four $275 

CYMA Call 
Dollars and Sense - Monogram .... $105 
BPI GL, AR, AP, PA each $415 
Real World, GL. AR. AP,PA.. each $350 
TRANSFER PROGRAMS 
Move -It $85 
Microstuf Crosstalk $105 

Bast Price In U.S. tor JBll s 
Multlfunctlon Board -Includes Async 
Adapter, Parallel Adapter, Clock with 
battery back -up and Software, 64K 
Memory Expandable to 384K. 
1 year warranty $225 

Lifeboat C Compiler $295 
Microsoft C Compiler $335 
Microsoft Pascal Compiler $245 
Microsoft Basic Compiler $285 
Microsoft Basic Language $250 
CBASIC 86 for IBM PC $135 
CBASIC CP /M -80 $95 

For the IBM PC - Winchester Drives 
10 Megabyte Low Cur. Int. Drive $995 
24 Megabyte Ext. Drive w /Fan $1795 

rUH Pl. UUJ 
Norton Utilities $55 
Copy II PC $34 
Prokey V3.0 $86 
Howardsoft Tax Preparer 84 $215 
Microsoft Flight Simulator $38 
HARDWARE 
Hayes 1200 Modem $495 
CDC D/S D/D Disk Drives $229 
Anchor Signalman 1200baud Modem.$ 285 
STB Graphics Board $325 
Quadram Color I Board $199 
256 K Ram Board $299 
Princeton RGB Hi -res Monitor $495 
Epson, Okidata Printers Call 
Gemini 15X, 10x Printers Call 
Corona Computer - Port. or Desk Top Call 
TERMS' Prices include 3% cash discount. Add 3% for 

charge orders. Shipping on most items $5.00. 
AZ orders *6% sales tax. Pricessubject to change. 

POLL FREE ORDER LINE 1-600-421-3135 
WAREHOUSE SOFTWARE 

2701 West Glendale Ave., Suite 6 

Phoenix, AZ 85021 
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graphics board and a second storage medium 
(floppy or hard disk). Recall that the I/O ports 
are already installed and not sold as extras. The 
Rainbow has filled the needs of this nonhacker 
with good installation and software 
documentation. 

CAMERON T. MURRAY 

Department of Polymer Science 
and Engineering 

University of Massachusetts 
Amherst. MA 01003 

As far as reviews are concerned, BYTE has no 
bias either for or against DEC or any other com- 
pany. We are concerned with how well a prod- 
uct works. how much software is available for 
that product. how readily available that software 
is. and how easy it is to turn that product into 
an even better product. IBM PC compatibility 
is desirable only because it provides a tremen- 
dous amount of readily available software and 
hardware peripherals For a long time, Rainbow 
software was not available in local computer 
stores. And there are still few readily available 
third -party hardware peripherals for it. If. in a 

year's time. you can buy third -party hardware 
for the Rainbow at your local computer store, 
then the Rainbow will be a much stronger 
machine. 

-RICHARD MALLOY 

Senior Technical Editor 
BYTE Magazine 

Having just received the March issue of BYTE 
and, obviously, not having seen the April issue 
for which you have scheduled a review of the 
DEC Rainbow. I would like immediately to com- 
ment on the letter from Carter Scholz. lest other 
readers get a misleading impression of this 
machine. 

Mr. Scholz admits to 50 hours of intensive use. 

Having obtained my machine in February 1983. 

I have over 1650 hours of experience with it 
in connection with my consultancy business - 
a figure I feel sure must exceed even that of 
most reviewers of any one machine. To that ex- 

tent. I suggest that my comments may have 
more than ordinary validity. 

The observation that the documentation is 
"wretched" is. at the least, an overstatement. 
It is true that screen formatting and the use of 
function keys are not covered. which certainly 
is regrettable. With one exception -the manual 
for the LA50 printer. which. I readily admit. is 

appalling -the documentation is perfectly 
sound and helpful. 

Mr. Scholz may not have wished to make an 
outlay for the technical manuals: but I had 
nothing but the most courteous cooperation 
and help from DEC's Canadian Customer Sup- 
port Center when. at an early stage. I too had 
to raise screen -formatting and function -key 
questions. 

DEC has not claimed that "thousands" of 
CP /M and CP /M -86 disks can be run on the Rain- 

bow. As their Guide to Personal Computing points 
out. the machine can run a "very wide selec- 
tion" of the "thousands" of software programs 
available on CP /M. CP /M -86, and MS -DOS. At 
the beginning there was a shortage of available 

programs because of the then -new disk format: 
today there are several hundreds of software 
packages available. the great majority of which 
are from third -party vendors and are not part 
of the "DEC- approved" program. Even the 
problem of nonavailability of DEC's distinctive 
disks -except from DEC -is no longer a prob- 
lem. and most of the major disk manufacturers 
have added the Digital RX50 format to their 
lines at reasonable prices. 

As one who can claim extensive experience 
with the Rainbow. I cannot speak too highly of 
a machine that is a real joy to use. and I would 
hate to have readers draw unfavorable conclu- 
sions on the basis of Mr. Scholz's inaccurate 
letter. I might add that the only hardware prob- 
lem I have had was with the LA 50 printer which. 
due to a faulty chip. packed up after about three 
months. Under warranty. it was replaced in 

about four hours. (Incidentally, this printer. bear- 
ing the Digital logo. is considerably more ver- 
satile than the look -alike model produced by 
the same manufacturer.) 

TOM WALKER 

Fortsask Infcdata Ltd. 
Box 3026 

Fort Saskatchewan 
Alberta T8L 2TI 

Canada 

As a DEC Rainbow user for over a year. I've 
learned to ignore most of what I read in the 
computer trade press about the product. Rarely 
are the facts in order. If other products were 
comparably reported, the computer trade press 
would have earned a reputation comparable to 
that cf the computer salesperson. 

Of course. after a year. I'm happy to see the 
product mentioned at all. Please accept my 
sincere gratitude for printing the wards "DEC 
Rainbow'= -and for promising (as you always 
have) to review it. 

But your March issue was somewhat mis- 
guided, and I'd like to set the record straight. 

Although Chaos Manor is one of my favorite 
haunts. lerry Pournelle's reaction (from afar) to 
the DEC keyboard was hardly responsible jour- 
nalism (and his disclaimer at the beginning of 
the article doesn't justify that). (See "The User 
Goes to COMDEX. 1983:' March. page 352 1 

The test of a keyboard is daily use. Seven 
people have used the Rainbow keyboard at our 
weekly magazine for a year. They universally 
acknowledge it as a work of art. Sure its 
unconventional -so is a Ferrari. The point of 
doing ergonomic research. as DEC did for its 
personal computers. is to find out how things 
ought to be designed. not how they have been 
designed. Despite its unique design. it is easy 
to learn the keyboard. Within one session. 
almost all of us had accustomed ourselves to 
its enhancements. 

Specifically. I found Mr. Pournelle's complaint 
about the Shift and Return keys ridiculous. The 
Shift key measures the same travel as a Selec- 
tric Shift key (I regularly use both without 
trouble adapting). and the Return key is large 
and easily located. The Compose Character key 

is a very handy user -defined key i1 many word - 
processing programs. and it is easily learned 

(text continued on page 18) 



"We bought an 
IBC Middi Cadet 
because no other 
system could do 
the job." 

TM 

Sue Kardas 
Director of Career Training 
Burlington Area Vocational- Technical Center 

"When the Burlington Area Vocational - 
Technical Center needed a multi -user system 
for student training, we considered many 
multi -user systems, but in demo after demo 
there was too much of a user delay. 

Then IBC contacted us, and offered to 
demonstrate the Middi Cadet's multi- user 
capabilities -we were skeptical, but we gave 
it a try. 

First, the Middi Cadet ran 9 users doing word 
processing without any delays. As a second 
test, we had the Middi operating 3 terminals 
each on word processing, accounting and 
BASIC programming. Again, no user delay. 
This was the multi -user, multi- tasking system 
we had been looking for. 

With the Middi Cadet, we got a higher speed 
Z8OB processor, a very fast hard disk drive 
and enough memory to do the job (512K 
Bytes). 

On top of that, we felt that we got a very 
good price from an excellent vendor. Our 
system was delivered and installed two 
weeks later. Since then we've been so pleas- 
ed with the Middi that we're planning to buy 
another. With two systems providing 18 sta- 
tions we will be equipped to offer training in 
all aspects of information processing." 

Circle 371 for Dealer inquiries. Circle 372 for End -User inquiries. 

The Middi Cadet is a 10 user system that in- 
cludes a 6MHZ, Z8OB CPU; 256 to 512K Bytes 
of RAM memory; a 20 MB, 51/4" hard disk 
drive and a one megabyte 51/4" floppy disk 
drive. 

7- 

For more information on the Middi Cadet, 
see your local IBC dealer. 

To locate the dealer nearest you, call or 
write: 
OUTSIDE THE USA 

IIKAnlepreled Business Computen 

WITHIN THE USA 

IBC/ DISTRIBUTION 
21621 Nordhoff Street 1140 36th Street, Suite 212 
Chatsworth, CA 91311 Ogden, Utah 84403 
(818) 882 -9007 TELEX NO. 215349 (801) 621 -2294 
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ESPECIALLY designed and 
created for Personal Computers 

Select the best computer furniture for your 
personal computer that will last because its 
made of wood throughout, finished through- 
out, not wall board or other imitation board. 
SPECIFIC AREAS for: 

Your personal computer 
Your printer and paper storage with 
access from top or front 
Modem and Floppy disks with diskette 
space 
Monitor for easy viewing 
Books and slip -cases 
and, room for much, much more 

Plus these great features: 
Finished back, adjustable shelf with pullout 
glare- reducing hood, light for book area, 
sound reducing material in printer area, 
cooling fans included for cooling CRT and 
printer areas, space for expansion chassis/ 
power, supply /telephone handset large 
work areas, security doorlocks, multiple 
electrical outlets, and much more. Enhance 
any decor. 52" w x 32" d x 52" h (approx.) 

DAISY DESK price 
$99000 

PRINTER /CRT TABLE FILE CADILET 

*V [. 
-Wes) 

11 

. 

k 

... 

DAISY -DESK JR 

DATA CADDY 

BOOK CASE 

PRINTER CADDY 

"Knock on Daisy -Net Wood 
for Extra Wood Quality 
Throughout" 

subject to volume discounts 
Your choice of Oak: Light /Medium /Dark 

Order directly from Circle 94 on inquiry card 

DAISY -NET INTERNATIONAL, INC. 
P.O. Box 1152 
Northbrook, IL 60062 
(312) 724 -3800 
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by a touch -typist. Obviously, Mr. Pournelle didn't 
look closely enough to notice the dip in the F 

and I keys -a more subtle and successful "hom- 
ing" device than some other keyboards that 
distinguish the home row. 

Carter Scholz's letter in the same issue raised 
more serious points. First of all, "wretched" is 

an irresponsible description of the documen- 
tation. hardly earned by a missing bottle of 
screen cleaner (which was supplied with the first 
monitors). I frankly don't. find the errors he 
seems to have run across. 

Second, my prejudice may be that I can't take 
BASIC seriously, but we have formatted the 
screen very easily in dBASE II, Thrbo Pascal, and 
assembly language. 

Third, he fails to distinguish between disk for- 
mats and software. The machine can read sev- 

eral disk formats (Robin, VTI80. Rainbow, IBM 
8 and 9 sector) and hundreds of programs off 
the shelf (not counting RCP /M software), and 
with additional software can read many more 
disk formats. 

Mr. Scholz intimates a use for the machine 
quite different from that for which it was de- 
signed. And his representation of DEC's 
software -classification program (which we think 
of as insurance against uninstallable or im- 
mature products) and disk format (400K is an 
enhancement over 320K in my book, not "per- 
verse ") is libelous. 

Let me explain what this "collage of impres- 
sive features with limited utility" did for my 
company h the last year: 

It typeset 45 magazine pages of insur- 
ance- company statistics using Multiplan and 
transmitted them to our typesetter using 
nothing more than the communications 
parameters in ROM and the operating - 
system commands. 

It stepped in to typeset our stories when 
our typesetter went down. 

It scheduled and billed our advertising, 
then it took over the scheduling. billing. and 
circulation maintenance of our directory. 

It estimated and billed all our commer- 
cial printing. 

This year it replaced our ledger, no mean 
achievement for an "immature product" 
with little utility. 

DEC understands us. We want an appliance 
that gets specific jobs done and doesn't break 
down. If we have a question (even about pro- 
gramming function keys), we want a number to 
call with a prompt and courteous answer at the 
other end. DEC delivers that at a very low cost. 

In fact, any intelligent cost analysis of their 
formatted quad- density disk offering proves it 
is competitively priced. Again and again we find 
(with rare exception) DEC on'our side. 

Finally, Mr. Scholz appears as naive about the 
stock market as he is about the business world. 
As all Rainbow users have come to know, the 
wheels of justice grind slowly, but they grind 
exceeding small. 

Well, I'm still looking forward to your review 
(text continued on page 22) 



QuadmodemM 
The intelligent way to talk 

to other computers. 
Ordinary modems can't do what 
the QuadModem can. Because 

they're not as smart. 

If you expect your computer to 
communicate effectively with other 
intelligent systems, you can bet it'll 
need an intelligent modem. That's 
where the new QuadModem from 
Quadram comes in. 

QuadModem connects directly to 
your phone line. From there it can 
dial a number from memory; detect 
incoming baud rates; answer the 
phone when another modem calls; 
and distinguish between dial tones, 
busy signals, data transmissions, 
and human voices (remember those ?). 
It also automatically adjusts for rotary 
or Touch Tone phone systems and 
shows you what's happening right 
on your computer screen. 

Even problems aren't problems. 

An advanced microprocessor in 
QuadModem can automatically spot 
phone problems, and the QuadModem 
is fully compatible with Bell 103/212A 
dial up modems and the most 
popular modem brands. 
QuadModem is the complete intelligent 
modem: with two different versions, 
an internal model for IBM PC's and 
most compatibles and a stand -alone 
for the PC and other popular brands. 
Both come with full supporting 
documentation and user manuals. 
Plus right now, we'll include an 
introductory offer from The SourceTM 
And to round it out, you can add 
QuadTalk, our very powerful, highly 
intelligent communications software 
that's menu -driven and very friendly. 

If you expect your computer to 
communicate properly, it's got to 
act intelligently. It can with the new 
QuadModem from Quadram. 

Q1JAD&M 
qn Inieiignt 9fite 

4355 International Blvd./Norcross, Ga. 30093 
(404) 923 -6666 /TWX 810 -766 -4915 (OUADRAM NCRS) 

INTERNATIONAL OFFICES 
Interquadram Ltd. 442 Bath Road. Slough. England SL16BB 
TeL 6286.63865 Thv 847155 Aunema G Interquadrem GmbH 
Fasanenweg 7.6092 Kelsterbach West Germany Tel 6107 -3089 
Tlx 417770 Seva G Interquadrem s. a.r.I. 41. Rue YON, 92522 Newly 
Tel: 758.940 TN 6308421so Bur Chevco Computing 6581 Kitimat 
Road. Mississauga. Ontano. Canada L5N-2X5 Tel: 416.821.7600 

IBM' PC. XT, PC ¡. are registered trademarks of International 
Business Machines Corporation. 
The Source is a registered trademark of Source Telecommunicating 

Corporation. 

61Copyright1984 Ouadram Corporation. All rights reserved. 
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"Just beautiful:' 
That's what Bill Coleman 

of VisiCorp* calls our 
iAPX 86 architecture. He 
should know He and his 
staff of over 50 people 
spent three years with it. 
Writing VisiOn,* the appli- 
cation software destined 
to become a multitasking 

industry standard. 
The key to creati ng Visi- 

On was memory manage- 
ment. Allowing Coleman 
and his team to create an 
efficient concurrent proc- 
essing environment,where 
different processes are 
active all at once. 

As Bill puts it, `The real 
beauty of this architecture 
is that you don't have 
to keep an entire program 
in memory at any one 
time. Just the active seg- 
ments of code actually 
being run." 

In the 8086 architecture, 
those memoty 
segments are 
variably -sized 
and mapped as 
needed. So 
loading is very 
fast. And the 
resulting per- 
formance is very 
high, because 
you can load the 
exact memory you need. 
Which then gives you the 
highest performance from 
any given memory size. 

That means some signi- 
ficant runtime advantages. 
Like faster switching from 
task to task and window 
to window While keeping 
your mice from running 
wild. 

Another advantage of 
the 8086 is its extended 
family, the members of 
which are perfectly com- 
patible. So your product, 
and your investment, are 
protected longer: 

The 8087 coprocessor; 
for example. It adds float- 

ing point power; with cal- 
culations running up to 100 . 

times faster than normal. 
Or the new iAPX 286 

microprocessor: In 
Coleman's words, "an opti- 
mal VisiOn machine" 

The 286 handles some 
of VisiOns multitasking 
chores in hardware, setting 
the software free for more 
powerful functions. Plus, 
it has on -chip memory 
management which pro- 
tects one task from another 
and even helps prevent 
system crashes. 

Best of all, you can ex- 
perience all this 
for yourself. 
Because VisiOn 
is an open appli- 
cations system. 
And VisiCorp is 
sharing informa- 
tion to encour- 
age i ndepen- 
dent software 
development. 

Which means you've got a 
wonderful opportunity to 
share in the forthcoming 
wealth. 

But before you start 
building, study a little 
architecture. Call (800) 
538 -1876. In California, 
(800) 672-1833. Or write 
Intel, Lit. Dept. F -7, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 

Who knows? You might 
find yourself looking at 
your own work in a whole 
new way. 

William T Coleman, Vis/Coin's 
I )ireclo of Prod uct Del elopmenu 

\'isi(hi :mil Visit :4 NP are registered I GItk911afks d\'isiCugi. O 1911d 111(d (:: igw gat m 
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Now - Your Printer 
Search Is Over With. . . 

Gemini 10X 
From MidWest Micro-Peripherals 

by SLnrÍ 
only 

Word processing_. graphics...charts._the advantages 
of owning a printer are endless. And so are the 
advantages of purchasing a Star Micronics 
Gemini -10X from MidWest Micro-Peripherals. 

The Gemini -10X is compatible with all major brands 
of computers. It comes standard with a Centronics 
compatible printer port (serial optional), plus tractor, 
friction, and roll feed. With 120 cps bidirectional, 
logic seeking carriage control and 816 character 
buffer (expandible to 4K and 8K), you'll get crisp, 
clean hard copy without having to wait. 

If you want variety, the Gemini -10X features Epson 

compatible printer codes. For a wide range of 

graphic looks, the unit offers six character sets and 

eight fonts as standard. 

All this and more at the guaranteed lowest 
price. If you can find a verifiable better price 
anywhere on any Star printer, WE WILL BEAT 
IT. But besides price, MidWest also offers the best 
service. We ship 95% of our orders from stock 
within 24 hours 

We have cables and interfaces in stock for IBM, 
Apple. Commodore. TRS -80, and most other micro- 
computers. 

And the experienced MidWest staff is ready to help 

you before, during and after your purchase So call 
us today and let us help you find a happy ending to 
your Great Printer Search 

More Star Printers 

Gemini -10X 
Gemini -15X 

120 cps 

Sale Price 

$289 
419 

Delta 10 
Delta 15 

160 cps 
439 
589 

Radix 10 
Radix 15 200 cps 

639 
739 

PowerType DaisyWheel 399 

Call NOW For information, Ordering & 
Quantity Pricing. 

1- 800 -423 -8215 
In Ohio 1- 800 -321 -7731 
W eaccept VISA antl MASTERCARD (Add 3 %), 

certified checks, money orders 

MidWest Micro -Peripherals 
(Division of Infotel, Inc.) 
135 South Springfield St. 

St. Paris, Ohio 43072 
1018V 
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of the Rainbow. I hope it will be as professional 
as the machine itself. 

MIKE PASINI 

Underwriters' Report 
667 Mission Street 

San Francisco. CA 94105 

I read with interest Carter Scholz's letter on the 
DEC Rainbow 100 PC. V1k purchased five Rain- 
bow PCs and I am sorry now that we did not 
return them as did Mr. Scholz. Although I agree 
in part with Mr. Scholz's criticisms (particular- 
ly in regard to the documentation) and I have 
additional complaints about the Rainbow and 
DEC in general, all of Mr. Scholz's criticisms are 
not correct, at least in my experience: 

1. In an attempt to modify MODEM7 for the 
Rainbow I needed the communication -port 
status and data addresses. This is not in the 
documentation supplied by DEC (unless 
one purchases the extended documents 
referred to in Scholz's letter -we are still 
waiting for ours). However, a phone call to 
Customer Support not only produced the 
information over the phone but also a copy 
of the appropriate section of the extended 
document in the mail. As it turned out. the 
MODEM7 cannot be configured for the 
Rainbow. Once again however, Customer 
Support came to my aid and supplied me 
with an article (actually the whole magazine) 
giving the address for obtaining public - 
domain software equivalent to MODEM7. 
2. DEC has an "authorization" program for 
Rainbow software but that does not mean 
that third -party software is not available. We 

purchased Spellbinder (which to my knowl- 
edge is not "authorized" by DEC), after find- 
ing that the so- called "authorized" word - 
processing software was either so slow that 
the secretaries were frustrated or so com- 
plex that it was not usable. 

R. S. NEWMAN 
Faculty of Medicine 
Memorial University 

St. John's 
Newfoundland AIB 3V6 

Canada 

I have been a Rainbow owner since April 1983. 

Although I have had some problems, I feel Mr. 
Scholz's conclusions are incorrect. I offer the 
following replies to his objections. 

1. Documentation for the Rainbow is pro- 
fessionally produced. I would be surprised 
if there weren't contradictions. This would 
be consistent with other machines and soft- 
ware, particularly a new machine. In use, 

however, the machine and the software per- 
form as advertised. The escape sequences 
of all function keys are listed on pages 32 

and 34 of the Rainbow 100 User's Guide. Uti- 
lizing them in user -written programs is the 
simple matter of interpreting the sequences 
they generate. Screen formatting is more dif- 
ficult. DEC published a set of basic sub- 
routines in Prospective in the summer of 1983. 
You could also obtain a copy of a VTI00 

manual, which explains all the attributes of 
the Rainbow screen that it emulates. 
2. Lack of high -level language support is 

found only in Microsoft BASIC or perhaps 
languages that are not screen intensive such 
as COBOL. I have the new Tlirbo Pascal from 
Borland International and both function keys 

and screen attributes are supported. Many 
other machines or software vendors have 
failed to initially support some of the fea- 
tures of their environments, some because 
they felt other features were more impor- 
tant and deserved more initial support. 
3. The contention that the Rainbow cannot 
run "thousands" of CP /M -80 and CP /M -86 
programs is totally false. I purchased Con- 
dor III directly from Condor in Rainbow for- 
mat, Reportmaker from Krepec, and TURBO 
Pascal from Borland. I think that Mr. Scholz 
has failed to look beyond the magazine 
advertisements. Most advertise IBM and 
IBM compatibles because that's the largest 
segment of the market. MS -DOS is also 
available for the Rainbow. Any authorized 
software dealer can obtain numerous soft- 
ware- applications packages in Rainbow for- 
mat. Many of us do not consider the fact 
that this format allows about 400K bytes per 
disk to be a drawback. 

I think that there is a difference in philosophy 
in the design and marketing of DEC microcom- 
puters. Their philosophy seems to be that their 
primary market is the plug -in- and -go non - 
programmer. This is supported by the fact that 
there are only a few expansion ports and a 

private bus structure. That does not inherently 
produce a bad machine, just one that may not 
fit a "hacker's" needs. 

DEC supports its hardware and authorized 
software. This support includes a toll -free line 
for help (try that at IBM), factory service. and 
extended warranties. Few other manufacturers 
offer this commitment to their purchasers. I cite 
Mr. Scholz's own statement that he was able 
to return the machine for a refund. That is the 
true test of factory support if there ever was 

one. 
Rainbows are relatively new on the market 

and market support has been slow. Part of this 
could be the big push to get IBM software out 
first due to its market share. There are, however, 
two DEC micro -oriented magazines now avail- 
able- Digital Review and Personal and Professional. 

There also have been changes in DEC opera- 
tions that should enhance users' options. How- 
ever, based on hardware and ease of use, the 
Rainbow is still one of the better machines on 
the market. 

GERALD ARTMAN 

828 East Third St. 
Royal Oak. MI 48067 

VIVE LA DIFFERENCE 

I greatly appreciated the December 1983 BYTE 
article on the TI personal computer ( "The Texas 
Instruments Professional Computer;' page 286). 
The unbiased evaluations and the well- chosen 

(text continued on page 24) 



AZTEC C86 
Optimized "C" compiler for PC DOS, MS DOS & CP / M -86 

PC DOS, UNIX I /O, math, screen, graphics libraries 
8086 assembler, linker & librarian, overlays 

/PRO - library source, debug, ROM, MASM & RMAC, 8087, large model 

NEW C COMPILERS 
AZTEC C68K for MACINTOSH 

VAX cross compilers 

C TOOLS & AIDS 
Z editor (like Vi), C TUTOR compiler, PHACT database, 
C GRAFX, UNI -TOOLS I, QUICK C, BABY BLUE for PC 

to CP /M cross, QUADLINK for PC to APPLE cross 

l 

, 

AZTEC C II 
Optimized "C" compiler for CP /M, TRSDOS & LDOS 

assembler, linker & librarian, overlays, utilities 
UNIX I /O, math & compact libraries 

/PRO - library source, ROM, M80 & RMAC 

AZTEC C65 
"C" compiler for APPLE DOS 3.3, Pro DOS or COMMODORE 64 

VED editor, SHELL, UNIX & math libraries 
/PRO -library source, ROM, overlays 

CROSS COMPILERS 
Compile& link on HOST-test on TARGET machine 

HOSTS: UNIX, PC DOS, CP /M -86, CP /M -80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP /M -86, CP /M -80, APPLE, RADIO SHACK, 

COMMODORE 64, other hosts and targets available 

. 

AZTEC C86 C COMPILER 

PRICES 
AZTEC C II C COMPILER 

PC DOS MSDOS 249 CP /M 199 
CP/ M -86 249 /PRO EXTENSIONS 150 
BOTH 399 TRS 80 MODEL 3 149 
/ PRO EXTENSIONS 249 TRS 80 MODEL 4 199 
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 
C TUTOR COMPILER 99 
PHACT DATABASE 299 AZTEC C65 C COMPILER 
C GRAFX 99 APPLE DOS 3.3 199 
SUPERDRAW 299 Pro DOS 199 
UNI -TOOLS I 99 BOTH 299 
QUICK C 125 / PRO EXTENSIONS 99 

C TUTOR COMPILER 99 
E EDITOR 99 
QUICK C 125 

MANX SOFTWARE SYSTEMS 
Box 55 

Shrewsbury, NJ 07701 
TELEX: 4995812 

AZTEC C CROSS COMPILERS 
PDP -11 HOST 
PC DOS HOST 
CP /M -86 HOST 
CP /M -80 HOST 
APPLE HOST 

2000 
750 
750 
750 
750 

TO ORDER OR FOR INFORMATION: 

CALL: 800 -221 -0440 (outside NJ) 
201 -780 -4004 (NJ) 

Australia: Blue Sky Industries - 2A Blakesley St. - Chatswood NSW 2067 - Australia 61 -2419 -5579 
England:TAMSYS LTD - Pilgrim House -2 -6 William St. - Windsor, Berkshire SL41BA- England - Telephone Windsor 56747 

Shipping: per compiler next day USA $20, 2 days USA $6, 2 daysworldwide $75, Canada $10, airmail outside USA & Canada $20 
UNIX is a trademark of Bell Labs. CP/ M, CP/ M -80 and CP / M -86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 

N.J. residents add 6% sales tax. 
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Less 
forYour 
Money 
If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP /M 2.2°, 
Ms-DOS® and IBM Personal 
Computer° systems. 

The 
Random 
House 
Proof Reader 
$50 
For orders or information, see your local 
dealer or call 505- 281 -3371. Master card 
and VISA accepted. Or write Wang 
Electronic Publishing, One Industrial Ave, 
Lowell, MA 01851. Please enclose $50 and 
specify your computer model, disk size 
and memory. 
Random House and the House design are registered 
trademarks of Random House, Inc. CP /M is a regis 
tered trademark of Digital Research, Inc. IBM and IBM 
Personal Computer are registered trademarks of 
International Business Machines, Inc. MS -DOS is a 

registered trademark of Microsoft, Inc. 
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industry -wide comparisons were a welcome 
change from the maudlin treatment given the 
IBM machine in November 1983. Your intro to 
the IBM articles left me perplexed How could 
such phrases as "transformed the computer in- 
dustry" or "legitimized personal computers" or 
"single -handedly enabled microcomputers to 
assume a greater percentage of the world's 
computational tasks" be used with a straight 
face? All conscience aside. the IBM PC is widely 
accepted and is making a lot of money for a 

lot of people. I could wish, however, that as an 

industry we were more self -critical. 
JAMES A. BARNETT 

4 719 Williston St. 

Baltimore, MD 212299 

SIMSCRIPT 11.5 

Although a good general overview. the article 
"Computer Simulation: What It Is and How It's 
Done" by Richard Bronson (March. page 95) 
was incomplete and somewhat inaccurate in its 

treatment of SIMSCRIPT 11.5 

Despite being lumped with GASP, SIMSCRIPT 
does not require that "a complete coded model 
!consists' essentially of calls to subroutines and 
assignment statements...." For example, the 
essence of the barbershop problem given in 

the article could be represented by 

Process GENERATOR 
For N = I to 100. 

Do 
Activate a CUSTOMER now 
Wait Exponential.f(25..2) minutes 

Loop 
End 
Process CUSTOMER 

Request I BARBER 
Wait Normal.f(20..5.,1) minutes 
Relinquish S BARBER 

End 

In the example, the number I is specified 
before BARBER to give the number of units of 
the resource needed. Units other than I are used. 
for example. when modeling computer 
resources. where a 42K -byte allocation of 256K- 
byte main memory is sought. The final 
parameter in the two SIMSCRIPT -defined ran- 
dom distribution functions is a stream number 
that allows isolation of the inherent side effects 
of taking successive samples from a pseudo- 
random generator. 

Contrary to the article and as suggested in 

the example. SIMSCRIPT 11.5 is a process - 
oriented simulation language. At the same time, 
it retains the event -based capabilities of the 
Rand Corporation's original SIMSCRIPT I 

Finally. a word about language preprocessors 
such as GASP and SLAM. Although they can 
be valuable tools for developing simulation 
models. they are not true programming lan- 
guages. For medium- and large -scale applica- 
tions (1000 to 100,000 lines) a user is usually 
forced to revert to the underlying programming 
language-FORTRAN--thus losing the prepro- 
cessor "language." A preprocessor is a good 

short -term solution. but no substitute for a com- 
plete compiler and support library, which is why 
SIMSCRIPT abandoned its FORTRAN translator 
with the introduction of SIMSCRIPT I.5 in 1965. 

IOEL W. WEST III 

CACI Inc. 
3344 North Torrey Pines Court 

La Jolla, CA 92037 

WHAT IS A TYPICAL 
COMPUTER PROFESSIONAL? 

Yesterday I took the kids to see WarGames. Ap- 
parently the movie has entrenched the latter - 
day meaning of the word "hacker" (synonymous 
with database intruder). I recall when the word 
was simply the computer equivalent of the 
radio "ham :' 

What really upset me was the way the movie 
portrayed the (typical ?) computer professional. 
The two main characters. certainly escapees 
from the loony bin. apparently were able to 
think only in binary, and they obviously were 
unfit for human company. Is this the image com- 
puter people and computer magazines such as 
BYTE want to project to the general public') 

Back in the dark ages. before the 
microprocessor. I used to read Computers and 

Automation, edited by Edmund C. Berkeley. The 
magazine strove to place computers and com- 
puter people in a meaningful relationship with 
the community. I don't know what became of 
Computers arld Automation. Perhaps this is 

something to consider? "If you prick us, do we 
not bleed ?" 

Opinions please! 
TORE RAMBOL 

Granliveien 37 
N -3440 Royken 

Norway 

STANDARDIZATION 
ENCOURAGES INNOVATION 

While I am one who always looks forward to 
advances and innovation in the computer field, 
I fail to find the flaws in the home -computer 
market you claim exist in your February editorial 
( "The Compatibility Craze : by Lawrence I. 

Curran, page 4). The factthatlBM has become 
the de facto standard in microcomputers has 
led, I believe, to more, not less innovation. While 
the rate of change of new and radically different 
hardware pieces may have slowed down, both 
the quality and quantity of software have in- 
creased tremendously. The fact that one stan- 
dard is dominating the hardware market means 
it's possible and profitable for larger and%or 

more unique software packages to be pro- 
duced. One need only look at the success of 
a piece of software like Lotus 1 -2 -3. Would such 
a product have come to market had there not 
been standardization through the' large sales 
of IBM PCs and PC- compatibles? Probably not. 
The cost of writing sophisticated software is 

high. both in terms of time and money. It has 
become less risky for software firms to in- 
troduce a new product because their initial ver- 

(text continued on page 26) 



Pick up a SixPakPlusw 
foryour IM PC. 

Introducing ... SixPakPlus;" the refreshing new 384KB multi- 
function card! In response to the changing needs of the IBM 
PC and PC -XT marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multifunction 
enhancement products, the SixPakPlus! This new product is 
the result of extensive marketing research into the needs of 
IBM PC users whether they have the original 64K system 
board, the newer 256K system board, or the PC-XT. The 
SixPakPlus has been engi- 
neered to meet these 
needs at a competi- 
tive price while main- 

taining AST's high standards for quality and reliability. 

The SixPak, as we like to call it, could have been named for 
the six banks of RAM on it. However, we like to think that it 
was named for the six functions of the card. The features of 
the SixPak include: 

1. RAM memory starting at 64K, user -expandable in 64K 
increments to 384K. This makes the SixPak ideal for 

the PC or PC -XT with a 256K system board; 384K on 
a SixPak added to 256K on the system board yields 

640K, the maximum addressable user memory in 
these systems. 

2. One Serial (async) communications port, con- 
figurable as either COM1 or COM2, for use with 
serial printers, modems, a "mouse" and other 
serial devices. The serial port has on -board 
jumpers for easy management of the RS -232C 
lines, simplifying the wiring of cables in many 
installations. 

3. One Parallel (printer) port, configurable as 
LPT1 or LPT2 (LPT2 or LPT3 when the IBM 
monochrome card is installed), for use with the 
IBM /Epson and other compatible printers. The 
port is compatible with IBM diagnostics. 

4. A Clock- Calendar with battery backup, featur- 
ing an easily replaceable Lithium battery and a 

quartz -controlled timebase for a high degree 
of accuracy. 

64K -384K 
MEMORY 

SERIAL PORT - 
GAME ADAPTER PORT 

PARALLEL PORT 

__um 

CLOCK/ 
CALENDAR 

WIr,PlIsrapprummw10sr1 PENN r!- 1 r 

Dealer Inquiries Welcome UJ!111111WLU:1 Tl 

5. An optional IBM -compatible Game Adap- 
ter port, for use with an IBM -type joystick. In 
conjunction with application programming, 
this game port may be used for cursor con- 
trol, in generating graphics or for playing 
games at the end of your work day! 

6. Every SixPak comes with an AST Super - 
Pak utility diskette which includes SuperDrive 
and SuperSpool, the most powerful disk 
emulator and print spooler software you can 
get. These programs will greatly enhance the 

throughput of your PC or PC -XT by emulating 
disk drive and printer access at RAM speeds 

rather than the normal slower speed of mechani- 
cal devices. SuperPak is the first of such software 

to be compatible with both DOS 1.1 and DOS 2.0. 

Most important of all, the SixPak comes with the AST "Plus;' 
AST's unsurpassed reputation for quality, reliability, after - 
the -sale support, and overall design excellence that gives 
our products the best price /performance ratio in the indus- 
try! Hence the name, SixPakPlus! 
AST products are available from Computerland. Entre', ComputerMart, and 
selected dealers worldwide. Call factory it your dealerdoes not have the AST 
products you want. 
o IBM is the registered trademark of International Business Machines 

r--) Circle 5 on inquiry card. 

J 
RESEARCH INC. 

2121 Alton Avenue Irvine, CA 92714 
(714) 863 -1333 TLX 753699 ASTA UR 
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sion (assuming its written for the IBM and its 
compatibles) has the potential to reach a larger 
audience. No longer do software houses and 
individuals have to create a myriad of different 
versions to capture just a small share of the 
market. The success of Lotus 1 -2 -3 is largely 
based on this one standard. Other firms and 
individuals who can't afford, in terms of time 
or money, to write software for all of the dif- 
ferent machines in existence have the oppor- 

tunity to write software with a better chance for 
returns. If this means that other, lesser "stan- 
dards" such as CP /M -80 fall by the wayside, so 
be it. Consumers have already benefited sig- 
nificantly from the software that might not 
otherwise have been introduced. 

Second. I do not see a decline even in the 
introduction of new, innovative hardware. lust 
because much of what's being introduced isn't 
as radically different as some might like does 
not mean that innovation has ceased. I like to 

CET UP THE RAMP 
ómá EE /EPROM PROGRAMMERS & UV ERASERS 

R eliability 
A ffordability 
Maintainability 
P rogram 

e.tNa/4eo-a 

NOW AVAILABLE: PAL PROGRAMMERS (call) 
GANGPRO -8' 
MULTIPROGRAM ER $995.00 
GANGPRO.8 - allows user to program up to 8 EE/ 
EPROMS simultaneously using the latest stale of the art 
programming algorithms It can test and duplicate a 
wide variety of devices !Tom 16K to 256K There are no 
personality modules to buy, 8 digit alphanumeric 
display prompts user with messages This unit is ex 
tremely easy to operate and is ideally suited or a pro. 
duchon envuonmenl 

QUV-T8' series UV EPROM ERASERS 
AUV -T8/ 2T ($97.50) is an industrial quality eraser . 
designed in a steel enclosure with a 5 wide tray UV in- 
dicator lens. antistatic pad. 60 minute rugged timer and 
solely interlock switch are standard Capacity is 24 
EPROMS. 1520 minutes erase lime for 15 EPROMS. 

QUV18 / Z ($124.95) Similar to QUVT8 /2T (wish 40% 
taster Erase Time) 
AUV -T8 /2N ($68.95) Same as the QUVT8/2T version 
without the limer and solely interlock switch. 
AUV -T8 /1 ($49.95) Economy model in a molded two 
pan plastic case Erases 15 EPROMS in 15 minutes 
-MCS.48 is a registered tiademark 01 Intel Co 

SEE US AT COMDEX 
SPRING ATLANTA 

0000000 
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PROMPRO 7" 
SERIAL RS -232 STAND -ALONE $489.00 
MCS -48- FAMILY PROGRAMMING WITH PROMPRO.7! 
PROMPRO.7" is an intelligent self contained unit ideally 
suited for enginneenng development. or for field ser- 
vice & production 11 can program and verily a wide 
variety of BK to 128K EPROMS This unit has a 32K (4K 
BYTES). internal RAM Butler that could be accessed by 
the user through a computer or terminal. This unit can 
also program the micro chips such as the 8478.8749.875 
874113742. 8755. The price includes all modules up to 32K 
EPROMS & The 8748& 8749H Micros Upload /download is 
done by either Motorola or Intel Hex format 

PROMPRO -8" 
SERIAL RS -232 STAND -ALONE $689.00 
This extremely versatile programmer has as much as 
126K (16Kx8) of internal RAM dedicated lo the EE/ 
EPROMs This RAM butter can be accessed either 
through a computer teiminal or by user target system 
(EPROM emulation). PROMPRO -B 8 digit alphanumeric 
display prompts user with the system messages A 
keypad option is available or standalone editing An 
impressive range of devices are programmed (as stan- 
dard feature) 

ORDER TOLL FREE 1- 800 -EEl -PROM (331 -n66) 
AVAILABLE SOFTWARE DRIVERS 

1 IBM PC 2 APPLE I 3 MDS4SIS 4. CPM 
5. TEKTROMCS 8002 6 COMMODORE 64 7. TRS-80 COLOR 8. FLEX 

LOGICAL DEVICES, INC. 
DEPT 6. 13211 N 65th PLACE . FORT LAUDERDALE. FLORIDA 33309 

INFO.: TEL (305) 974 -0967 
DISTRIBUTORS WELCOME FOR QUALIFICATIONS 
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think of this time as a period of refinement, ver- 
sus the last period of a hodgepodge of prod- 
ucts. many with dubious quality. I think the area 
of printers is a fine example. Over the past five 
years the price of the letter -quality machines 
has declined markedly while quality and dura- 
bility have increased. And what of disk drives 
modems, and other peripherals? One finds the 
same situation as with printers. 

Over the past three years we have seen the 
introduction of new and innovative machines. 
Look at Osborne. Kaypro. the Epson OX -10. the 
NEC and Tàndy "lap" computers. Grid. etc. 
Surely, these machines qualify as new and 
innovative. 

I believe that the de facto standard that IBM 
has established in the home -computer market 
is a good thing. Further, I do not believe that 
this has led to a decrease in innovation. If any- 
thing is responsible for any perceived slowdown 
in innovation, I would place the blame with the 
nature of the new technology itself. Gone are 
the days of computers made in garages. The 
technology of late is complex. Smaller firms 
cannot compete with many of the larger ones 
because of this complexity. One need only read 
the series of articles on the latest Apple. the 
Macintosh, in your February issue. If lobs and 
Wozniak were starting now and had to compete 
with the likes of an Apple or an IBM in the 
home -computer market, their chances for suc- 
cess would be slim. 

I remember a few short years ago when every- 
one was hollering for standardization. The 
market has done much in achieving this end 
The fact that the composition of the businesses 
in the market is changing does not mean that 
innovation has died. If one is convinced that 
innovation is dead with respect to the manufac- 
ture of computers proper. look to the periph- 
erals market, as here you will find an abundance 
of diverse firms producing a multitude of in- 
novative products. The market is a mechanism 
that works. Entrepreneurial spirit is anything but 
dead in the computer industry To "urge' funds 
to be spent differently, as you do in the afore- 
mentioned editorial, is a form of coercion no 
different from the urging done by Luddites (see 

your January editorial), albeit to different ends. 
The market has taken us this far already. As con- 
sumers, let us sit back and enjoy. We are the 
dictators of the market. not editors of 
magazines. 

RAYMOND FRIGO 

64 Hamilton Park West 

London N5 
England 

I just received the February BYTE and I see that 
your magazine, along with several other com- 
puter magazines this month, is objecting to the 
IBM PC "compatibility craze" because it hinders 
innovation. stifles creativity, etc. I would like to 
point out that computer makers have compel- 
ling reasons for this behavior that seem to be 
ignored in all the editorials on this subject. 

First. the phenomenal success of the IBM PC 

shows that it is exactly what a large number of 
computer buyers want. The market ultimately 
provides what the coñsumer demands. When 

(text continued on page 30) 



LastJune, 
we hatched. 

CBS Software A Urst of CBS Inc. 

We've helped CBS fly, 

awam 
mia orrlr 

Making 
SOFTWARE The face of quality 

educational courseware . 

i i { 

Plato® courseware educate, 

Thoughtware. 
Expanding The 'r0 liecrsc Of Learning. 

O o 

Plato is a registered trademark cf Control Data Publishing 

the 
Thought ware® expand 

the universe of learning. 

IMMICEN 

Illoo141 

Thoughtware is a registered trademark of the Institute for Management Improvement 

ALLENBACH 
I N D U S T R I E S , INC. 
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If yousdon't know us, you probably should. 
The world's leading producers of quality software trust their 
software duplication to us. We're Allenbach Industries. We 
created the diskette duplication industry. So it is no surprise 
that the most respected names in software tum to us for their 
duplicating needs. We understand that your reputation lives or 
dies with every package sold. So does ours. That's why every 
step of the duplication process - from copy protection to labeling 
to package design and assembly - is supported by a complete 
staff of professionals. When your product leaves our facility, 
whether it be a duplicated diskette or the entire market -ready 
package, it's ready for your name. 

Give us a call at (800) 854 -1515* and discover how we can 
help you fly. 

In California, call collect (619) 438 -2258. 

2101 Las Palmas Drive Carlsbad, California 92008.619- 438 -2258.800 -854 -1515 

We Set the Standardi n Software Duplication 
©1984 Altenbach Industries, Inc. 



We wrote the 
book on pprtability 

In nine 
different lan. ua. es. 

8080/8085/Z80 
CP/M 
MP/M II 

8086/8088/8186 
CP/M -86 
Concurrent 
CP/M' 

8086/8088 
IBM 
PC DOS 

8086/8088 
MS DOS 

FORTRAN -77 

C BASIC Compiler j 
Pascal/MT+ 

Level II COBOL 

PL/I 

C 

Assembler Plus'Ibols 

Access Manager 
Display Manager 

micro /SPF 

COBOL Animator j ,/ 

Personal BASIC 

Dr. Logo 

M 
C 
MC-68000 
CP/M-68K 

TBA 

U 
A 

TBA FA) 
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P 
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rib every software developer who'd written off portability as 
an impossible dream, Digital Research humbly announces a few 
monumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
32 -bit chips of the future, they're portable across all popular operating 
systems, too. What's more, we supply the broadest range of quality 
languages and development tools available today. And will tomorrow. 

So rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or just qualify as 
a hobbyist, you only have to write it once. 

Simply pick the Digital Research language that's right for you. 
From Personal BASICTM to Digital Research FORTRAN-7T' The newest 
member of our remarkable family. 

rib complement languages, we offer a complete workshop of 
development tools. Our Display Managefmand Access Manager" 
simplify the design of screen displays and data bases. So you spend 
less time and effort. 

If you write in COBOL, our AnimatorTMsource level debugger 
will get your software running in record time. 

And for programmers skilled with IBM mainframe 
SPF, we offer micro /SPF,TM An editor that helps turn 

your invaluable experience into valuable new 
software applications. 

At Digital Research, we work as hard for you 
after the sale as we do to get the sale. With backup 

like quality documentation, software updates and 
a phone line to our technical support team. 

With so much productivity and service to draw 
on, it's small wonder IBM 
chose our languages for 
its IBM PC, XT and the 
new IBM 3270/PC. 

For more information, 
call your IBM representative. 
Or, for the Digital Research retailer nearest you, call 
800 -227 -1617, ext. 400. In California, 800 -772 -3545, ext. 400. 

1 0 DIGITAL 
RESEARCH` 
We make computers worksM 

micro /SPF is a trademark of Phaser Systems Inc. Animatorand Level rl COBOL are haderrarks of Mao Focus, Ltd IBM is a regstered trademartt of Intemaóonal Business Machines Corporates 
The Digital Research logo and products are either trademarks a registered trademarks of Digital Research Inc ©1984 Digital Research Inc AI rights reserved 
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There's a 
better way to 

pack more muscle 
in your micró1 

The HarDriven' by QuCeS. 
More bytes for your buck. In a flash. 

If you're looking for a way to get more performance out of your microcomputer, 
look no further than QuCe5. 

With a QuCe5 IlarDrive subsystem, you can make your micro behave almost like 
a mainframe. 10 to 114 megabytes of mass storage lets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and 
process data so incredibly fast, you won't believe 
your eyes. A QuCe5 I1arDrive with an optional 5 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage 
medium for your crucial data -namely floppy 
disks -ever again. 

Another QuCe5 plus is compatibility. It inter- 
faces with most popular microcomputers like 
IBM, Radio Shack, Apple, DEC, Epson - 
you name it. Installation couldn't be easier, ' 

our software is easy to use, and each 
I1arDrive is backed by a 1 -year warranty. 

The QuCe5 I1arDrive. It will make your micro mightier and faster than ever before. 

For complete details, contact 

I Quality Computer. Services 
-1QCJinc 13 Quces Drive, Metuchen, N.J. 08840 (201) 548 -2135 

TELEX 299410 QCS 
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innovation is required by the user; it will be 
forthcoming. 

Second, today's "innovation" is tomorrow's 
for sale" item when the newness has worn off 

and something more advanced comes along. 
A de facto standard like the IBM PC provides 
stability in the marketplace and allows the com- 
puter purchased today to retain its value -both 
monetarily and functionally -for a longer time. 

Third. a new computer, no matter how ad- 
vanced. cannot succeed if there is no software 
to run on it. What software manufacturer (ex- 

cept the very largest) can afford to modify its 
products every time a new innovation comes 
along? Small companies could not possible af- 
ford to provide versions for every kind of com- 
puter. A proliferation of incompatible hardware 
clearly would inhibit the innovative small soft- 
ware manufacturer. 

HERBERT R. SOROCK 

2241 Thornwood Ave. 
Wilmette. IL 60091 

THANKS AGAIN 

Please express my appreciation to E. Hart 
Rasmussen on the quality of his article entitled 
"Queue Simulation" (March, page 1571. 

I teach a class called "Port and Harbor Facil- 
ities Planning" at Oregon State University in 
which queuing applications relative to ship 
movements are discussed. Accordingly. I have 
called Mr. Rasmussen's article to the attention 
of students and staff interested in queuing 
applications. 

Thanks again for a most informative article 
and for including an adaptable program on 
queuing. 

LARRY S. SLOTTA. PH D.. P.E. 

Slotta Engineering Associates, Inc. 
570 Northwest Van Buren St. 

POB /376 
Corvallis, OR 97339 

A REVIEWER REPLIES 

I just read the letter from David Colver (March, 
page 15) regarding my review of what HP now 
calls the HP9000 Series 200 Model 16. I feel 
compelled to reply to some of his statements. 

Mr. Colver complains that my review of HP 

BASIC was inadequate. feeling that a game pro- 
gram is trivial as an example. He also said that 
I ignored file I/O and the subroutine and func- 
tion features 

I stated in the review that I was not a fan of 
BASIC. making my prejudice clear. This was 
stated more strongly in my original manuscript. 
but it was made less prominent in the editing 
process. This is not a complaint -my rant 
against BASIC was a bit excessive for a review 
of this nature.; My main purpose in using the 
game program was to illustrate the use of the 
knob, the user -programmable softkeys. and the 
graphics. The program in fact has four 
subroutines. I plead guilty to ignoring file I /O. 

I tried it. it worked, and I didn't feel the need 
(text continued on page 33) 
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T ne best... for pconuts' 
Get the most computing power from your 
IBM /PC Jr. with these exciting Amdek monitors. 

The COLOR -I accepts composite video input 
for complete compatibility ... and it has a 
built -in speaker and quality resolution. It's the 
most popular color monitor in the entire world! 

The VIDEO -300 with amber or green screen 
provides 80 column text or graphics display 
capability . and its nylon mesh, non -glare 
screen eliminates distracting reflections. 

Both monitors are backed with the best 
warranty in the business (2 years!) . .. and you 
won't have to shell out a lot of money to own 
one. 

2201 Lively Blvrj. I 1k Grove ViI1age, IL 6O00/ 
(312) 364-1180 TLX 25-4786 

REGIONAL OFFICES ;outhern Calif (/14) 662 3949 texos (81/) /198 2334 
Northern r:nlif (408) 370 93/0 IX;nver (303) /94 149/ 
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"ily"' " Ti" Your computer's telephone. 

Ns//1/ 
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What are the adverse effects of this 
compound? 

Wouldn't it be great if you could 
use your IBM* 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 of miles away. 

Gary: The pedigrees for next week's 
auction are as follows... 

also 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 1200BTM is also avail- 
able as a plug -in board. Developed 
specifically for the PC, it 
comes packaged with Hayes' 
own communications soft- 
ware, Smartcom IHM 

Smartcom II. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 3 00TM and the faster 
Smartmodem 1200TM allow you to com- 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Hayes Smartmodems 
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Sold 1000 shares at 33 for net profit 
of 6000. 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. 

If you need it, there's always "help:' 
This feature explains prompts, mes- 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, 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 II, you do this only once. 
After that, parameters for 25 differ- 
ent remote systems are stored in a 
directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 

quick keystrokes. 
You can store 

lengthy log -on 
sequences the 

same way. Press one 
key, and Smartcom II automatically 
connects you to a utility or informa- 
tion service. 

Hayes 



Smartmodem 300. 1200, and 1200B are FCC approved In 
the U.S. and DOC approved In Canada. 

¡,. Smartmodem 1200B. (Includes telephone cable. 
No serial card or separate power source is needed.) 

Smartcom li communications software. 

NOTE: Smartmodem 1200B may also be installed in 
the IBM Personal Computer XT or the Expansion Unit. 

in those units, another board installed in the slot to 
the immediate right of the Smartmodem 1200B may not 
clear the modem: also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 

And, in addition to the IBM PC, 
Smartcom II is also available for 
the IBM Personal Computer XT, 
COMPAQ Portable, Corona Por- 
table PC, Columbia MPC, DEC 
Rainbow 100, Xerox 820 -II, and 
Kaypro II 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. 

Smartmodem 300. Smartmodem 1200. Smartmodem 1200Band 
Smartcom 11 are trademarks of Hayes Microcomputer Products. Inc. 
'Trademarks of International Business Machines Corporation. 
Compaq Computer Corporation. Corona Data Systems. Columbia 
Data Products. Inc.. Digital Equipment Corporation, Xerox 
Corporation, and Kaypro Cotporation.Tbuch Tone is a revered 
service mark of Ametican'tlephone and Telegraph. 01984 Hayes 
Microcomputer Products. Inc. 

Circle 153 on inquiry card. 

LETTERS 

(text continued from page 30) 
to test it further because there was so much 
other stuff to test. 

Mr. Colver also complains about my treat- 
ment of HP Pascal, saying that I ignored the 
elegant features of modules borrowed from 
Modula -2 in favor of picking on the bleeper. The 
point of the bleeper raillery was to illustrate the 
rigmarole needed to access the simplest hard- 
ware functions and the lack of attention to detail 
I found in the Pascal package. Yes, the module 
feature is neat and elegant, but it renders pro- 
grams that use it incompatible with either the 
ISO Pascal standard or Modula -2. Further. this 
feature was not borrowed from Modula -2 at all, 
but from MODCAL, HP's proprietary version of 
a hybrid (that's the nice word) between Pascal 
and Modula -2. (MODCAL was the implemen- 
tation language of the Pascal system). 

I still liked the machine. I think my impressions 
were summed up well in the March editorial 
( "Where BYTE Is Going:' page 4), but a further 
problem I found was the alleged compatiblity 
with the other members of the Series 200 fami- 
ly. Almost compatible is often more frustrating than 
incompatible. 

BERRY KERCHEVAL 

Zehntel Inc. 
2625 Shadelands Dr. 

Walnut Creek, CA 94598 

MAC FLAK 

Although I can understand your enthusiasm for 
the technical "bells and whistles" on the Macin- 
tosh ( "The Apple Macintosh Computer" by 
Gregg Williams, February, page 30), 1 must say 
that as a practical productivity tool for business, 
it is abysmal. It is slow going from one func- 
tion to another, text editing with the mouse is 

inefficient and cumbersome (try deleting or 
adding a single character -it's difficult to know 
exactly where the pointer is pointing), and its 
one strong point -the graphics free -form capa- 
bility and creative fonts -is of limited value in 
a serious business environment. In short, it's 
a delightful, expensive, toy computer for those 
who have been afraid of trying computers. It 

is not a productivity aid. 
SUSAN GOLD 

POB 6095 
Santa Fe. NM 87502 

FIGHTING CITY HALL 

Your editorial comment "that IBM's burgeon- 
ing influence in the PC community is stifling in- 
novation because so many other companies are 
simply mimicking Big Blue" ( "The Compatibili- 
ty Craze:' February, page 4) is too little too late. 
How can a company dare to introduce a better 
machine when Microsoft's Word runs only on 
IBM PC hardware (no graphics/keyboard device 
drivers or overlays). Perhaps for a sizable fee, 
Microsoft will create a special version for MS- 
DOS.) And what about the glitches with INT I4 
for servicing the RS -232C or the hardware prob- 
lems in the 8 150 UART? Very few software pack- 
ages go through MS -DOS or PC -DOS ROMs 

because they are either slow or incorrect. 
Unless magazines such as BYTE encourage 

software vendors such as Lotus and Microsoft 
to centralize their software screen and keyboard 
handlers to go through overlay or device driver 
files (if done correctly, only one subroutine call 
overhead in performance), only clones will suc- 
ceed. BYTE also could encourage reviewers not 
to grade machines solely on IBM compatibili- 
ty. Some machines have implemented the com- 
munications interrupts correctly, it's just that 
nobody uses them and the software authors 
have made no provisions for supporting MS- 
DOS. If it's true that operating system com- 
patibility is dead, then hardware is where it's 
at. And if that's true, we have taken a giant step 
backward and some of the responsibility lies 
with magazines such as BYTE. 

AVRAM TETEWSKY 

555 Tech Sq. MS 92 
Cambridge, MA 02139 

SIMPLE INNOVATIONS 

Your editorial call for innovation in the February 
issue ( "The Compatibility Craze" by Lawrence 
I. Curran, page 4) was well placed. Three articles 
in the same issue deal with useful, fairly sim- 
ple enhancements that vendors could add to 
new or even existing microcomputer designs: 

"A Low -Cost, Low -Write Voltage EEPROM" 
by loe D. Blagg, page 343, explained how 
to add circuitry to allow the in- memory 
reprogramming of EEPROMS. 

"Foot" Control" by Dennis M. Pfister 
(page 346) shows how to add sockets to the 
keyboard to allow the attachment of foot 
switches to activate the Control key, Escape 
key, etc. The user could even activate both 
keys, using two such switches, one for each 
foot. This would eliminate most double key- 
stroke operations, and give microcomputers 
most of the convenience of dedicated word 
processors. Hopefully, some computer 
stores will offer to retrofit keyboards with 
such sockets and sell foot switches to go 
with them. 

More ambitiously,, vendors might offer a 
built -in, software -selectable 132- column by 
48 -line display option as described in "The 
Videx Ultraterm" by Peter V. Callamaras, 
page 310). Such a display truly expands the 
user's horizons. 

ROGER KNIGHTS 

5446 45 Ave. SW 
Seattle. WA 98136 

COMPARING COMPILERS 

I found Kaare Christian's "Inside a Compiler: 
Notes on Optimization and Code Generation" 
(February, page 349) most intriguing, and I 

rushed to my IBM PC to see what kind of op- 
timized code Microsoft's 3.13 Pascal compiler 
produces for the Sieve of Eratosthenes. (For 
more information see "Eratosthenes Revisited: 
Once More through the Sieve" by Jim Gilbreath 

(tat continued on page 34) 
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(tact continued from page 33) 
and Gary Gilbreath, January 1983, page 283.) 
Eagerly comparing my ,COD listing to the DRI 
and Intel listings, I saw a close correlation be- 
tween Microsoft's and Intel's optimization 
strategies. 

My summary: Where Intel dedicates CX and 
AX to somewhat specific functions. Microsoft 
seems to use AX generally. This results in five 
instructions (that the Intel code did not require) 
to load AX with the desired values. In one case, 

Microsoft saves an instruction, adding directly 
to the count in memory whereas Intel adds to 
and then stores AX. The bottom line is that Intel 
produces a tighter, faster Sieve, but not by 
much. 

Because I use MS -DOS and do not have ac- 
cess to iRMX /86, I was pleased to see how well 
Mia-osoft Pascal optimizes. Although some may 
be bothered by the fact that the Microsoft .COD 
file is just a memo listing and not an assembly- 
language sourcethat can be modified, this suits 
me just fine. Code that is not tinkered with is 

one less picket in the fence to come loose -or 
one less to be hammered up in the first place. 
The fact that the compiler does such a good 
job of optimizing is key to my happiness. 

As Christian points out, the use of COD lists 
is most helpful in analyzing alternative coding 
tactics. In one case, a piece of my Pascal source 

code looked redundant because a variable ex- 
pression was explicitly stated in two consecutive 
lines. When I compiled this alongside an alter- 
native that precomputed the expression, I dis- 
covered that the compiler carried the results 
of the expression evaluation to the second line, 
doing automatically. and in less code, what 
attempted to achieve in my alternative. 

As a final note. Christian's discussion of ways 
to beat the FOR loop control was most instruc- 
tive. Microsoft, by the way, exhibits the same 
weakness that Intel does. 

CHET FLOYD 

664 18th St. 
Manhattan Beach, CA 90266 

STILL MORE ON THE MODEL 16 

I have read with interest the correspondence 
regarding the performance of the TRS80 Model 
16 under XENIX (Letters, October 1983, page 
20: December 1983, page 20; and February 
1984. page 24). In one sense Radio Shack is not 
to blame for the slow response under MBASIC 
or Multiplan because the use of floating -point 
arithmetic in both these products appears to 
substantially downgrade the potential. 

We have been using the Model 16 for almost 

a year with both MBASIC and Multiplan and 
have found it surprising that with these products 
the performance was not impressive but that 
the system commands (written in C) suggest that 
the machine had all the power we wanted. 

More recently we benchmarked the system 
in C. For a simple processing loop we found 
that even with floating -point arithmetic, C will 
perform the operation around 15 times faster 
than interpretive MBASIC. but if integer arith- 
metic is used, the speedup becomes a factor 
of around 90 times. 

The message is clear. Floating -point arithmetic 
on the Model 16 is the main cause of poor 
performance. 

Given the speedup provided by software writ- 
ten in C. there seems little doubt that, in terms 
of processing, the Model 16 is more than ade- 
quate to deal with the number of users that 
Radio Shack says can be supported. I would be 
interested to learn from your readers whether 
there are any hardware solutions I could use 
to overcome the floating -point arithmetic 
problem. 

D. O. ROWE 

109 King Charles Rd. 

Surbiton, 
Surrey, 

England 

'UNIX System Ill POWER and sophistication are yours. 
Let THE SOLUTION turn your micro into all you 

dreamed it could be, bringing the Ultimate 
programming environment as close as 

your modem. Just a local call 
from over 300 cities 

nationwide via Telenet. 

Expansive Software development facilities. 
Berkeley and local enhancements. 

Complete online Unix manuals . 

Extensive Text formatting capability. 
Communication with over 500 UNIX sites on over 150 subjects. 

Interuser mail. 
Online discount shopping for Hardware /Software. 

LOW COST and FAST response time. 
f $24.95 = 1 hr. free system time + SOLUTION Newsletter ' subscription + BYTE BOOK (Introducing The Unix r fit 

£ I System 556 pp.) . 

tAvwr411,111 -- w> - .7- ri ft . - a -- 
Payment via VISA or Master Card 

UNIX is a trademark of Bell Labs. 

5701 Prescott Avenue 
Lincoln, NE 68506 -5155 
402/483 -2238 
10a -7p Central 



EQUATIONS PROCESSED 
NO PENCIL. NO PAPER. NO MANUAL LABOR. 

The TK!Solver® program will take 
on your toughest problems - 
linear, quadratic, simultaneous 
equations, whatever. Then stand 
back. Because TK!Solver turns 
your personal computer into a 
simple, yet powerful, desktop 
equation processor. 

Whether your problem is a 
simple formula or a model con- 
sisting of many equations, 
TK!Solver can help improve your 
productivity. Once the equations 
are written, enter the known 
values, press the ! key, and 
TK!Solver gives you the answer. 

Engineers, scientists, architects, financial 
analysts and planners, educators, researchers, 
and other professionals who use equations and 
mathematical models can work more creatively 
with TK!Solver. 

TK!SOLVER GIVES YOU: 
BACKSOLVING 
If the programs you use now require you to rewrite 
the same equation to solve for different unknowns, 
TK!Solver can dramatically improve your productivity. 
Enter your problem once and then solve for the un- 
knowns no matter where they are in your equation. 

ITERATIVE SOLVING 
If TK!Solver can't solve an equation directly, take 
an educated guess at the answer. Type the ! key 
and the TK!Solver program starts with your guess 
and performs repeated approximations to con- 
verge on the answer. 

LIST SOLVING 
Given a list of input values, TK!Solver automati- 
cally calculates the equation for every value in 

/ 

your list. For example, if you want 
to know how different interest 
rates will affect monthly loan pay- 
ments, enter a list of interest rates 
and let TK!Solver calculate the 
payment amount for each value. 

UNIT CONVERSIONS 
Any type of unit convers:on- 
Fahrenheit to Celsius, meters to 
feet, dollars to deutschemarks, 
newtons to dynes -can be made 
without altering your equations. 
Just define the numerical relation- 
ship between two units of mea- 
surement and the TK!Solver 
program automatically converts 
the variable value to the unit 
you specify. 

TABLES AND PLOTS 
Quickly generate tables and plots of your results 
on your screen or printer. 

AVAILABLE NOW 
You can run the TK!Solver program on the IBM® PC 
and XT and compatible machines, the Digital - 
Professional- 350, the Digital- Rainbow'" 100, the 
Wang Professional Computer, Apple ® / /e, and on 
the following personal computers using MS'' -DOS: 
TI Professional Computer, GRiD Compass Com- 
puter,' Canon AS -100, Eagle® 1600, Toshiba T300, 
and the Zenith Z- 100- 

SEE IT TODAY 
There's more. Lot's more. But you'll have to see it 
to believe it. And that's easy. Bring your own 
equations into your nearest computer retailer and . 

ask to see the TK!Solver program in action. 
The world's first equation processor for 
personal computers. 

TKISoIver 
By Software Arts, creators of VisiCalc® 
27 Mica Lane, Wellesley, Massachusetts 02181 617 -2374000 

Copyright ©1984 Software Arts, Inc. All rights reserved. 
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Without software you're nowhere. 
That's why the Corona PC runs virtually everything. Word Star.' dBASE 11.2 

Lotus 1 -2 -33* Thousands of packages in all. But we didn't stop there. 
We give you 60% better graphics than IBM ® (640x325 pixels). So yourpie 

charts look tastier. We doubled the memory: 128K memory expandable to 512K 
on the main board. For power that won't quit. And we bundle software. For instant 

productivity right out of the box. All at a price about 20% less than IBM's. 
The Comm PC. Once you can run the world, running your business looks easy. In North 

America, call 1- 800 -621 -6746 for the Authorized Corona Dealer near you. 
In Holland, call 020-03240-18111. There are over 1600 dealers worldwide. 
And their job is to help. Service by Xerox. 

corona 
data systems, inc. 

THE CORONA PC 
©Cenon Data Systems 1984. 1. T M Miaopm Curp. 2. T M Ashton Tate. 3. T M Lutin Development Corp- HTS driver needed ke graphics only. 
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Our Family Tree Is Growing Again 
SBC -II A two user multiprocessing 
S -100 slave complete with a Z -80 CPU 
(4 or 6 MHz), 2 serial ports, 64K RAM, 
and 2K FIFO buffer for each user! A 
cost effective way to add users to 
your multiprocessing system. 
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SBC -1 A multiprocessing 
slave board computer with 

Z-80 CPU (4 or 6 MHz), 
2 serial ports, 2 parallel ports, 

and up to 128K RAM. Provides 
unique 2K FIFO buffering for 

system block data transfers. 
When used with TurboDOS or 

MDZ'OS the results are 
phenomenal! 

HD /CTC A hard disk and 
cartridge tape controller 
combined together on one 
hoard! A Z-80 CPU (4 or 6 

MHz); 16K ROM, and 
up to 8K RAM provide 
intelligence required to 
relieve disk I/O burden 
from host system 
CPU. Round out your 
multi -processing system 
with an integrated 
mass storage /backup 
controller. 

rtZLrr. 

Systemaster - 
lhe ultimate one hoard 
computer; use it as a 

complete single -user 
system or as the 
"master" in a multi - 
processing network 
environment. 
Complete with 
Z -80A CPU, 
2 serial and 

2 parallel ports, floppy 
controller, DMA, real 

time clock, RAM drive 
disk emulation 

package, and 
Teletek's advanced 

CP /M BIOS or 
TurboDOS. 
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UPDATE 

(text continued from page 38) 

Table I: The results obtained by Mr. Forman after a 40 -run loop of the benchmark 
program described in "Favorite Benchmarks: All the results, except for those listed for 
the HP 216, appeared in Jeffrey Star's February article. 

Time (seconds) 

IMS 5000 
HP Model 216 HP9845 CBASIC FORTRAN-80 CB-80 

16 74 443 44 285 

occur in natural language. Consequently, this 
software can be used to provide a similar kind 
of interface to any number of underlying 
systems 

Our thanks to Ms. Hammer for clearing up this 
issue. 

MISCELLANEA 

Library lèmplates Sought 
Microcomputer Libraries would like to hear 
from librarians willing to share general -purpose 
software templates that they might have devel- 
oped. Any librarians desiring to use the 
templates or contribute to the group's collec- 
tion are encouraged to write Microcomputer 
Libraries. 145 Marcia Dr., Freeport, IL 61032. 

Computer Science 
Programs to Share 
The ECN, an educational forum promoting the 
interchange of ideas and applications, has a 

number of computer -science programs to share 
with educators. In all, 15 programs can be ob- 
tained for the price of the disk and postage. The 
programs are designed for the Apple 11+ and 
Ile and include BASIC, machine -language, and 
DOS tutorials. For information, send a self - 
addressed stamped envelope to Educational 
Computing Network, POB 8236 -CS, Riverside, 
CA 92515. 

Address Update 
LDH Computing, publisher of the Tutor -PC/ 
Graphics program, which was recently men- 

tioned in BYTE, has moved. The new address 
is 1496 North Morningside Dr. NE, Atlanta, GA 
30306, (404) 885 -973 5: Source account: 
TCD2 57: CompuServe account: 70270,140. 

Music for Your Ears 
PC Musician, a free musical- composition pro- 
gram for the IBM PC lets you create and edit 
music on screen as well as store, retrieve, and 
play back your creations. PC Musician requires 
64K bytes of memory, a single disk drive, PC- 

DOS, and a monochrome or color -graphics 
adapter. A donation is requested if you find the 
program useful or enjoyable. Send a formatted 
disk and a postage -paid mailer to Christopher 
Wiley, POB Ill, VAMC, Prescott, AZ 86313. 

$10,000 Scholarship to be 
Awarded for Best Program 
Software City has announced that it will award 
a $10,000 college scholarship to the student 
who produces the most marketable computer 
program. In addition, four runner -ups will 
receive $1000 scholarships. Eligible programs 
must be formatted to run on Adam, Apple II /De, 

Atari, Commodore 64, or IBM Personal Com- 
puters. Other formats may be announced, and 

(text continued on page 44) 
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ALF COPY SERVICE 
1315F Nelson Street Denver, CO 80215 (303) 234.0871 

FAST RELIABLE LOW COST 

If you produce software, ALF's disk copying service is the quick, 
answer to your duplication needs. Most orders are shipped in 

less than a week. Every disk we copy is verified bit by bit and guaranteed 
1000/o flawless. 

We can copy virtually any soft -sectored mini format. Standard 
formats: Apple II (including nibble -copy proof, double -boot, and fast load), 
Apple Ill, Atari, IBM PC, Kaypro, NEC PC8000, Osborne, TRS -80 I and Ill, 
Zenith Z -90 and Z -100, and more. Copy pr -ction is available for most 
formats. 

Our "no frills" pricing means you don't . - to buy extras you don't 
need - set -up charges start at $10, and copy g charges are 30c to 40c per 
side. (See blank disk prices at right. Mi n: 50 copies.) Quantity dis- 
counts available for large orders. 

Of course, we have the frills too: label application, 3-hole vinyl pages, 
printing of labels and sleeves, shrink packaging, heat sealing, and much 
more. We can put your product in a customized package -vinyl folder or 
IBM -style binder /slip case -for a low price in small or large quantities. 

ALF is one of the oldest and most trusted names in the duplication 
business. ALF designs and manufactures copying machines that other 
copying services and software publishers around the world rely on every 
day. Our complete understanding of duplication technology assures you 
of the finest reproduction available. 

Were eager to solve your duplication and packaging problems - 
whether you want one service or a total package. Give us a call 
today! 

BLANK DISKS 
ALF buys large quantities of disks 

for our disk copying service - and we 
can pass our savings on to you. If 

you're buying hundreds of disks, ALF 
is your ideal source for top quality 
disks at a reasonable price. We buy 
our disks in bulk packages, avoiding 
the expense of fancy printing and 
labeling. 

The disks listed below are 5 1/4 ", 
soft sector, double density, unlabeled, 
with hub reinforcement ring. Other 
disks are available, call for details. 

SINGLE SIDED 

MEMOREX $160 per 100 
NASHUA $160 per 100 
VERBATIM $160 per 100 

DOUBLE SIDED 
MEMOREX $185 per 100 
VERBATIM $195 per 100 
OTHER BRANDS AVAILABLE. 

Without sleeves: add $2.50 
shipping per 100. 

With tyvek sleeves: add $7 plus 
$2.50 shipping per 100. 

Packed in boxes of 10 with tyvek 
sleeves: add $15 plus $3.00 
shipping per 100. 
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One word 
from us 
could solve 
your PC 
service 
problems. 

O 



We've noticed that some words cause 
PC owners extreme anxiety. Words like 
"The disk drive blew..." "The data won't 
come up on the screen ..." and "The 
printer won't print:' 

Well, the 
next time 

words like 
that are 
echoing in 
your ears, 
just ask 

for Americare service from Xerox. 
Unlike a lot of manufacturers and deal- 

Service for a 
variety of systems. 

XEROX® and Amcricarc'° arc trademarks of XEROX CORPORATION. 
IBM PC and the IBM logo are registered trademarks of International Business Machines Corporation. 
Quadram is a registered trademark of Quadram Corporation. 

42 BYTE JUNE 1984 

ers, we don't restrict our repair service to 
one select brand. Instead, we ser- 

vice 22 of them, including 82 
different models. From IBM 
PCs to Quadram boards. 

And from Amdek monitors 
to Okidata printers. 

Our technicians undergo intensive 
training on the equipment we service. 
In fact, they probably know as much 
about servicing it as the people who 
made it. 

And they work fast, so in most cases 
they can have your PC up and running 

Repaint irr 
48lroars or less. 



again in 48 hours or less. 
Of course, you can't get it back fast if 

the parts aren't available. Which is why 
we're downright obsessive about keeping 
our parts department well stocked. 

Americare has Xerox Service Centers 
that provide you with a nationwide support 

system. And to 
make service even 

easier, you can 
reach us 
through our 
network of Well stocked 

parts departments. 

over 3,000 authorized computer dealers. 

Circle 362 on inquiry card. 

XEROX 

A 
support 51 tem. choice of on- 

site, depot or pick -up and delivery service. 
Year -long service contracts or time and 
materials service agreements are available. 

So call 800 -238 -2300 for the Americare 
dealer nearest you. 

TM 

In addition, 
we offer a 

AMERICARE 
PC repair beyond compare from Xerox 

It's the first thing to do when you're 
looking for the last word in service. 
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UPDATE 

(text continued from page 40) 

applications for other computers will be con- 
sidered on a case -by -case basis. Applications 
will be judged in one of five categories: busi- 
ness, home, recreation, and system software. 
Applicants must have graduated high school 
after January I, 1984. 

All entries must b e received by December 31, 

1984. For complete information and scholarship 
application, contact Software City Corporate 
Headquarters, 1415 Queen Anne Rd.,'lèaneck, 
NJ 07666, Attn: Scholarship Director. Software 
City, which specializes in software and acces- 
sories. had more than 60 franchises in opera- 
tion at the end of 1983. 

Free Update for 
Macintosh Multiplan 
Microsoft Corp. was to begin shipping free up- 
dates of Macintosh Multiplan version 1.00 in 
mid April. Registered owners should receive the 
update, Multiplan version 1.01, automatically. 
The 70 percent of owners who have not 
registered their purchase should send the war- 
ranty card to receive the update. If the warran- 
ty card is lost, a sales receipt as proof of pur- 
chase can be sent to Microsoft Corp., Customer 
Service, 10700 Northup Way, Box 97200, 
Bellevue, WA 98009. 

Art Curricula 
Available from Museum 
The Capital Children's Museum has made avail- 
able two courses for classroom teachers: "leach- 
ing Art Through Computers" and 'Teaching Com- 
puters Through Art" Both curricula come with 
complete lesson plans and suggestions for sup- 
plementary materials. Designed for students ages 
I I to 15, they are based on the use of the Atari 
800 and a graphics program called Paint. Com- 
puter use is a part of each lesson. 

Either curriculum can be obtained for the 
price of copying and shipping by teachers who 
will test the programs and provide the museum 
with suggestions for improvements. The cost is 

S5. Additional information is available from 
Computer Curricula, Capital Children's Museum, 
800 Third St. NE, Washington, DC 20002. 

Educational 
Conference Proceedings 
Arizona State University has announced the 
availability of the 1983 Microcomputers in Educa- 

tion Conference Proceedings. The proceedings cost 
$20. The 1982 conference proceedings are still 
available for $15. Purchase -order transactions 
cost S5 more. Contact Arizona State University, 
College of Education, Payne Hall B203, Tempe, 
AZ 85287, Attention: Tina Hite. 

BYTE's BUGS 

Confusion's Cause: 
Omitted Symbols 
The greater -than and less -than symbols were in- 
advertently omitted from Richard Willis's IBM 
PCjr benchmark programs, which accompanied 
G. Michael Vose and Richard S. Shuford's arti- 
cle "A Closer Look at the IBM PCjr" (March, 
page 320). Make the following corrections to 
listing I: 

820 IF AM.( -A0+1) THEN 870 
1220 IF ASC(CS(I))<65 THEN 1250 
1230 IF ASC(CS(I)) >90 THEN 1250 

Gremlins in Utility Program 
Gremlins bit into listing I in James Folts's "A 
Cross -Reference Utility for IBM PC BASIC Pro- 
grams;' (August 1983, page 378). In line 610. 
the conditional statement checks for REM or 
data codes. If true, the remainder of the line 
is skipped. The 2 -byte code for the FRE func- 
tion is 255 14 3, and the code for SGN is 2 5 5 

132. Byte 143 will b e interpreted as a REM and 
byte 132 as a data code, which causes the rest 
of the line to be discarded. 

lb correct this, make the following changes: 
(text continued on page 46) 

4 
e- SANYO SUPER SYSTEMS r SYSTEM #1 $1195 SANYO MBC -550 

SANYO GREEN MONITOR 
GEMINI 10 X SOFTWARE y MS -DOS Sanyo Basic Q 

OKI DATA 
PRINTERS All mode;s 

1 

Sanyo MBC -550 Single Drive Computer Sonyo 
CRT -36 Monitor Star Micronics Gemini 10X 

Cabling WordStar CalcStar Easywriter 

C. ITOH PANASONIC 
A10.20 ... 5505 1090 

Q/ Prowriter8510 $335 1091 

1092 Q 8510 SP 5460 

00% 
8510SCP S 30 QUME 

8510 BPI $420 11/40 w /Interfoce 

F -10 Seriol or Parallel . .. $940 11/55 w /Interfoce 

COM RE X Letter Pro 20P 
Letter Pro 205 
SILVER REED 
EXP400 
EXP500P 
EXP500S 
EXP550P 
EXP550S 

STAR MICRONICS 
Gemini 10X & 15X .... .... 
Delta 10 

TALLY 
MT 160L w /troctors 
MT 180L w /troctors . . 

Spirit 
Spirit 80 

TOSHIBA 
1340 
1350 Serial or Parallel 
1351 Serial or Parole! 
TRANSTAR 
130P 

120P 

T315 ....... 

SAVE 

SAVE 
SAVE 
SAVE 

51370 
51570 

5609 
5609 

SAVE 
5390 
5425 
5485 
5500 

SAVE 
SAVE 

SAVE 
SAVE 
5299 
SAVE 

SAVE 
51450 
51550 

5675 
5450 
5450 

Cr -2 5450 
Keyboard 5 150 
DIABLO 
620 RO 5860 
630 RO 51715 
630 ECS /IBM 52090 
5 -11 5560 
P -11 5560 
EPSON 
Al: models SAVE 

INFORUNNER 
Ritemon 5250 
JUKI 
6100 5480 
NEC 
2010 5780 
2050 5905 
3510 51370 
3550 51715 
8023A 5385 
8025 5675 

SYSTEM #2 $1525 
SANYO MBC-55 5 

SANYO GREEN MONITOR 
GEMINI 10X SOFTWARE 

Sanyo MBC -555 Dual Drive Computer Sanyo 
CRT -36 Monitor Star Micronics Gemini 10X 

Cabling WordStor CalcStar SpellStor InfoStar 
Mal Merge Eosywriter MS-DOS Sanyo Bask 

MODEMS 
HAYES 
1200 5490 
1200B 5435 
300 5205 
Micromodem Ile 5240 
DISK DRIVES 
RANA 
Elite 1 5215 
Elite 2 5345 
Elite 3 . 5410 
1000w /DOS(for Atari) 5305 
MONITORS 
TAXAN 
12" Amber ... 5 125 
ZENITH 
12 "Green 595 
12" Amber . 5 120 

TERMINALS 
TELEVIDEO 
910+ 5555 
914 5540 
924 5670 
925 5705 
950 5905 
970 5980 
Personal Terminal SAVE 

ZENITH 
Z -29 5649 
COMPUTERS 
NEC 
PC -8201A 5590 
PC -8201A CPU 5589 
PC -8206A 32K Rom 5289 
PC -8281A Recorder 589 
PC- 8201A -90 Bottery Pack S 15 

SANYO 
MBC -550 System 

MBC -555 System 

TELEVIDEO 
803 51799 
ZENITH 
Z -100 Low Profile. 
Z -100 All -In -One 

'1/44 51195 Prices reflect 396 to 5% cash discount. 

51525 Product shipped in factory cartons 
with manufacturer's warranty. ryO 
Free shipping is on UPS ground cg 
only. Prices á availability 

wall. 

<(f 

Ct%1q 
subject to change with - 

52635 out notice. Send cosh- { 
52815 Feder.,, ko 

other 
4 nbq 

orden..dl other V 1 checks will 

47 
eOnj cr delay ship- Y 

ping two <(, b 
weeks. 

V 

J 
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1/IS18 SHOWN 

UPGRADES FOR YOUR IBM' PC /PC COMPATIBLES 

IS01 

IS02 

IS16 

IS17 

IS18 

IS20 

1S21 

IS40 

10 Mega -byte Winchester 
Modular hard disk controller 

$1095.00 
10 Mega -byte Winchester 
Floppy /Hard disk controller $1295.00 
Half -high tape drive 
XT -Power Supply $ 995.00 
Half -high tape drive 
Half -high floppy drive 
XT -Power Supply $1265.00 
Half -high tape drive 
Half -high 10 Mega -byte Winchester 
Hard disk controller 
XT -Power Supply $2095.00 
20 Mega -byte Winchester 
Hard disk controller $1595.00 
Half -high tape drive 
Half -high 20 Mega -byte Winchester 
Hard disk controller 
XT -Power Supply $2495.00 
40 Mega -byte Winchester 
Hard disk controller 
XT -Power supply $2895.00 

IS41 Half -high tape drive 
Half -high floppy drive 
40 Mega -byte Winchester 
Hard disk controller 
XT -Power Supply 

ISPS XT -Power Supply 

TAPE FOR YOUR IBM'XT 

$3795.00 
$ 290.00 

XT01 Half -high tape drive 
Half -high floppy drive $ 995.00 

Micro Design International Inc. has been 
serving the computer industry for over 71/2 

years, call us today for our complete 
catalog or to place your order. 

TO ORDER CALL COLLECT 
(305) 677-8333 

Master CardlVisalChecklor Money Order 

MICRO DESIGN 
INTERNATIONAL INC. 

"Your internal solution" 
6586 University Blvd. Suite 7 

Winter Park, Florida 32792 
WA Y a niyMwetl raaemak 

of tdema/«nd Mims MocfWtM oapadon 

on Inquiry card 



UPDATE 

(text continued from page 44) 

610 IF (C-143 OR C =132) AND COLD 
<> 255 THEN WHILE C 

< >0 .... 
7050 C.OLD =C : C= ASC(CS(PTR)) 

The variable COLD contains the value of the 
previous byte. Line 610 will now check the new 
byte as well as the previous one. 

Many thanks to I. A. Griffioen for this correc- 
tion. 

Typo Mars Listing 
Sharp -eyed Ken Dawson of Louisville, Kentucky, 
found a typo in Kaare Christian's article "Inside 
a Compiler: Notes on Optimization and Code 
Generation" (February, page 349). Under the 
Pascal -86 code in listing 3 on page 358, change 
the second line in P7 to read 

INC AX 

Our thanks to Ken Dawson. 

Bugs Blemish Character Editor 
P. E. Burcher of Alexandria, Virginia, has re- 
ported a number of minor errors in Raymond 
A. Diedrichs's "A Character Editor for the IBM 
PC" (November 1983, page 467). For listing I, 

Burcher recommends that you change 

FFREPEAT in line 1320 to FREPEAT and that 
you delete the word REM in line 3140. lb avoid 
an unwanted scroll when the last line of the ex- 

periment page is displayed, change line 3160 
to read 

3160 IF I <EXPROW THEN PRINT 

Also, correct the number 1024 to read 1023 in 
line 8065. This allows the BASIC interpreter and 
the Font Editor to read user -defined symbols 
correctly. 

Like most programmers, Burcher couldn't re- 
sist the urge to tamper with a program Listing 

I (presented here) is Burcher's prescribed patch 
for a more graceful exit to the BASIC command 
mode. 

Raymond Diedrichs wrote us with an update 
of the Font Editor's initialization of the inter- 
rupt vector for newer PCs. (It's correct for older 
versions.) Change line 8070 to 

8070 DEF SEG= 0: POKE 124,0: 
POKE 125, (TABLEADDR /2 56) 

and add line 8071 

8071 POKE 126,0: POKE 127,0 

An improved copy of the Font Editor program 
is available to any interested readers who send 
Mr. Diedrichs a formatted disk and return post- 
age. 

Listing I: P. E. Burcher prescribes 

this patch for a more graceful exit to 

the BASIC command mode from 
Raymond Diedrichs's character- editor 

program for the IBM PC. 

1055 CLOSE: GOTO 9100 'STOP 

9100 'RESTORE SOFTKEYS AND END 
GRACEFULLY 

9105 KEY 1, "LIST ": KEY 2, 

"RUN " +CHR$(13): KEY 3, "LOAD' 
KEY 4. "SAVE " +CHR$(34):KEY 5, 

"CONT " +CHR$(1 31 

9110 KEY 6. ", " +CHR$(34)+ "LPTI: "+ 
CHR$4(341+ CHR$(13): KEY 7, 
"TRON "+ CHR$(13): KEY 8. 
"TROFF "+ CHR$(131: KEY 9. 
"KEY ": KEY 10, "SCREEN 0, 0, 0, 
" +CHRS(131 

9115 KEY ON: SCREEN 0, 0, 0: CLS 

9120 END 

DEVELOPMENT HARDWARE /SOFTWARE 

HIGH PERFORMANCE/ COST RATIO TE INC. (601) 467 -8048 
EPROM PROGRAMMER 

Compatible w /all Rs 232 serial interface port Auto 
select baud rate With or without handshaking 
Bidirectional Xon /Xoff and CTS /DTR supported 
Read pin compatible ROMS No personality 
mzdules Intel, Motorola, MC586. Hex formats 
Split facility for 16 bit data paths Read. program, 
formatted list commands Interrupt driven, 
program and verify real time while 
sending data Program single byte, 
block, or whole EPROM Intelligent 
diagnostics discern bad and erasable 
EPROM Verify erasure and compare 
commands Busy light Complete 
w /Textool zero insertion force socket 
and integral 120 VAC power (240 
VAC /50Hz available) 

DR Utility Package allows communica- 
tion with 7128. 7228, and 7956 
programmers from the CP /M com- 
mand line. Source Code is provided. 
PGX utility package allows the same 
thing. but will also allow you to specify 
a range of addresses to send to the 
programmer, Verify. set the Eprom 
type. 

$879 stand alone 
MODEL 7956 

Model 7128-L1 .1.2.1.2A . 5239.00 
Model 7128-24 5329.00 
DR8 or DRS S 30.00 
DR8PGX or DRSPGX S 75.00 
Cross Assemblers S200.00 
XASM (for MSDOSI 5250.00 
U/V Eraser DE -4 S 78.00 
RS232 Cables S 30.00 
8751 adapter SI 74.00 
8755 adapter 5135.00 
48 Family adapter .... S 98.00 

MODEL 7956 
GANG PROGRAMMER 

Intelligent algorithm. Stand alone. 
copies eight EPROMS at a time. 
With RS -232 option $1099. 

S549 
MODEL 

7316 

5549 
MODEL 

7228 

MODEL 7228 
EPROM PROGRAMMER 

All features of Model 7128 plus 
Auto Select Baud , super fast adaptive 
programming algorithms. low profile 
aluminum enclosure. Programs 2764 
in one minute! 

$429 
MODEL 

7128 

MODEL 7316 PAL PROGRAMMER 
Programs all series 20 PALS. Software 
included for compiling PAL source 
codes. 
Software Available for CPM, ISIS, 

TRSDOS3MSDO54 

1. TM of Digital Research Corp. 
2. TM of Intel Corp. 
3. TM of Tandy Corp. 
4. TM of Microsoft. 

Post Office Box 289 
Waveland, Mississippi 39576 

1601] -467.8048 

Avocet Cross Assemblers are 
available to handle 8748, 8751, 
Z8, 6502, 680X, etc. 
Available for CP /M and 
MSDOS computers. Order by 

type and specify 
kind of computer. 

Model DE -4 U/V Products 
hold 8. 28 pin parts. High 
quality professional construc- 
tion. 

$1195 
MODEL 

7324 

MODEL 7324 PAL PROGRAMMER 
Programs all series 20 & 24 PALS. 
Operates stand alone or via RS232. 

MODEL 7128 EPROM PROGRAMMER 
Programs and Read: 

NMOS NMOS 
2508 2758 
2516 2716 
2532 2732 
2564 2732A 
68766 2764 
68764 27128 
8755 27256 
5133 

CMOS 
27C16 
27C32 
C6716 
27C54 

EEPROM MPU'S 
5213 8748 
5213H 8748H 
X2816 8749H 
48016 8741 
128I6A 8742H 

8741H 
8751 
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BASF QUALIMETRICTMFLEXYDISKS'' 
BUILT FOR ETERNITY - WARRANTED FOR A LIFETIME. 

BASF Qualimetric FlexyDiskf' offer 
you more...an extraordinary new 
lifetime warranty.* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error -free certification. Built 
into our FlexyDisk jacket is a unique 
two -piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media -to -head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800 -343- 
4600 for the name of your nearest 
supplier. 
Circle 41 on Inquiry card. 

ENTER TOMORROW ON BASF TODAY 
'Contact BASF for warranty details. rc, 1982. BASF Systems Corporation, Bedford, MA 

BASF 



To enhance the performance of your personal computer or 
computer terminal, ask your dealer for a plug- compatible Key Tronic 
keyboard. 

Key Tronic Corporation is the world's largest independent 
manufacturer of computer keyboards. 

Key Tronic keyboards are engineered for performance and 
reliability, and are backed by a 14 -year tradition of manufacturing 
excellence. All Key Tronic plug -compatible keyboards feature: 

Familiar typewriter key locations and legends 
Low -profile design 
Solid -state capacitive switches 
Positive tactile feedback 

Each production element, from printed 
circuit boards to keytops is generated in- 
house to insure high quality. 

So ask your computer dealer for a 
hands -on demonstration of a Key Tronic 
keyboard. 

Call Toll Free 1- 800 -262 -6006 for the 
retailer closest to you. (7 am -3 pm Pacific 
Time). Warranty information may be 
obtained by writing to the address below. 

MIN :- _. KB 5151 and 5151jr -The Professünwl Series 

KB 5151 is plug- compatible with the IBM * PC and XT. 
KB 5151jr is plug -compatible with the IBM PCjr *. Both 
are available in DVORAK and foreign layouts, and special 
models are made for the handicapped. 
Suggested Retail Price: $255.00 

Pmfrssional Ser;, 

.. 

0 
I] 

W jE 

a S C F G ( L H E 

0 

keytronic 
THE RESPONSIVE KEYBOARD COMPANY" 

Department E P.O. Box 19687 Spokane, WA 99219 (U.S.A.) (509) 928 -8000 

Circle 182 on inquiry card. 
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KB loo 
mpatible with 

the Dec VT -100' 
Suggested Retail 

Price: $379.00 

KB 500 
Replacement keyboard 
for the Radio Shack 
TRS -80 Color 
Computer' 
Suggested Retail Price: 
$89.95 

PlKB ug- c925 ompatible with 
the Televideo 925' 
Suggested Retail Price: 
$324.00 

KB 5150 and 5150 jr -The Hafcssionnl Series 

KB 5150 is plug- compatible with the IBM* PC 
and XT. KB 5150 jr. is plug- compatible 
with the IBM PC jr.* Both are available in 
DVORAK and foreign layouts, and a special 
model is made for the handicapped. 
Suggested Retail Price: $209.00 

'IBM and PC Jr. are registered trademarks of IBM Corporation. 
'Apple II is a registered trademark of Apple Computer, Inc. 
'DEC VT -100 is a registered trademark of Digital 
Equipment Corporation. 

'Televideo-925 is a registered trademark of Televideo 
Systems, Inc. 

'Radio Shack is a registered trademark of Tandy 
Corporation. 



WHAT'S N-EW 

Plug -in Bubble- Memory Boards Boost PC Storage 

Hicomp Corporation's MBM -550 
Bubble Drive family gives you 
either 256K or 512K bytes of 
nonvolatile high -speed mass 
storage on a single card that 
plugs into any IBM PC's I/O slot. 
The MBM -5 50 is compatible 
with PC -DOS 1.1 and 2.0 and 
appears to the user, DOS. and 
applications software as an 
additional floppy disk. The 
MBM -550 can be used as a 

stand -alone unit or in 
conjunction with floppy and 
hard disks. With a Bubble Drive, 
you can store applications 
programs, programs that are 
disk intensive or critical data. 

Inasmuch as the MBM -550 is 

nonmechanical. it is practically 
maintenance free and many 
times more reliable than a 

floppy -disk drive. Nonvolatile 
bubble memory retains data 
without battery backup and is 

immune to dust, dirt, extreme 
temperatures, humidity, shock, 
and vibrations. These charac- 

Rainbow 1O0B 

The Rainbow IOOB is an 
enhanced version of DEC's dual - 
processor personal computer. 
The 100B includes I28K bytes 
of RAM (now expandable to 
768K bytes). two 5V4-inch 400K- 
byte floppy -disk drives, dual 
Z80 and 8088 processors. and 
three expansion slots. An 
optional hard -disk drive can be 
added more easily than in the 
earlier Rainbow. 

Bundled with the DEC 
Rainbow 100B are the CP /M -80, 
CP /M -86 version 2.0. and MS- 
DOS version 2.05 operating 
systems. Concurrent CP /M -86 is 

also available as an option for 
$150. 

The DEC Rainbow IOOB is 

priced at $2750 without key- 
board or monitor. For more 
information, contact Digital 
Equipment Corp.. 200 Baker St., 

Concord. MA 01742. (800) 
344-4825. 
Circle 702 on inquiry card. 
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teristics also make the 
MBM -550 bubble drives suitable 
for storing the DOS or pro- 
grams and data files when the 
operating environment pre- 
cludes the use of mechanical 
disk drives. 

Write -protect and boot -enable 
switches are standard features 
of the Bubble Drives. The write - 
protect feature prevents stored 
files from being erased or 
written over, while the boot - 
enable lets you boot your PC 

from the drive. 
Other features include a self - 

installation feature that 
automatically installs the Bubble 

Drive software after power -up. 
The 256K -byte MBM Bubble 

Drive offers an average access 
time of 45 milliseconds and an 
average transfer rate of 17K 

bytes per second. The 5 I 2 K- 

byte version has a 45- millisec- 
ond access time and a 34K- 

byte -per- second transfer rate. 
They list for $995 and $1495, 
repectively. An optional 
RS -232C port increases the 
price $50. Contact Hicomp 
Computer Corp.. 5016 1 48th 
Ave NE. Redmond, WA 98052. 
(206) 881 -6030. 

Circle 700 on inquiry card. 

Stand -Alone Videotex for the Pro 350 

HP Laser Printer 

Hewlett -Packard's Laserlet prints 
either text or graphics at a 

speed of eight pages per min- 
ute. or about 325 cps. This 
high -speed laser printer has an 
RS -232C interface so that it can 
be used with many personal 
computers. including the HP -150 

and IBM PC. While graphics can 
be printed with a resolution of 
300 by 300 dots per square 
inch. configuration software will 
be needed for most graphics 
programs. Although the printer 
is a version of Canon's LBP -CX, 

it adds a special intelligent in- 
terface card. 

Priced at $3500. the Laserlet 
will compete with high -speed 
daisy -wheel printers. Type -font car- 
tridges cost $200 each. The ink. 

toner, and drum come in a $99 
cartridge. which has an estimated 
life of about 3000 pages. Contact 
your local Hewlett -Packard sales 

office, or call (800) 547 -3400: in 

Oregon. (503) 758 -1010. 

Circle 701 on Inquiry card. 

ProNideotex allows a Digital 
Equipment Corporation Pro- 
fessional 350 computer to be 
used as a stand -alone single - 
user videotex system. Screens 

of videotex graphics and text 
are stored on the system's 
10- megabyte hard disk and can 
be recalled through menus. by 
keyword. or by page number. 

Graphics and text are displayed 
using the NAPLPS protocol with 
a resolution of 768 by 240 
pixels on a monochrome or 
color monitor. 

The videotex database can 
be modified either by loading 
new information via floppy disk 
or by calling a remote 
mainframe computer. Pro/ 
Videotex costs $895. It requires 
a Professional 3 50 computer 
with Pro/Communications 
software, the P /C6 version 1.7 

operating system. the extended 
bit -map graphics option. and a 

10- megabyte hard disk. Contact 
Digital Equipment Corp.. 200 
Baker St., Concord. MA 01742 
(800) 344 -4825. 
Circle 703 on Inquiry card. 

A NAPLPS -coded image is displayed 

on the DEC Professional 350 
computer's color display using 

Pro/Videotex. 

(text continued on page 52) 
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BUYING A PASSWORDTM MODEM 
CAN SAVE YOU UP TO 5250. 

AND THAT AIN'T HAYES! 
You can bank on it. Your outlay will be less than 
if you settle for our major competitor, but not 
your output! A Password' modem sends and 
receives up to 120 words a minute. Provides 
both 1200 and 300 baud capacity. Offers total 
interchangeability that lets you transmit in- 
formation from any make microcomputer to 
any other make. And your investment is 
protected by a 2 -year warranty. 

Unlike our major competitor, Password' 
delivers operating simplicity, plus the 
convenience of uncommon portability. 
Thanks to lighter weight, it goes almost 
anywhere. And because of the ingenuity 
of Velcro " strips, it attaches wherever 
you need it, from the side of a desk to 
the side of a computer! 

This means that Password' doesn't tie you 
down, and its price won't hold you up. It features 
auto -dial, auto -answer, and even knows when 

to disconnect. If you're cost conscious, 
but refuse to sacrifice high -speed 

capability and performance, hook up 
with the right modem -Password" 

The smart decision. 

PASSWORDTM 
by U.S. Robotics, Inc. 

1123 W. Washington 
Chicago, IL 60607 
Phone: (312) 733 -0497 

'Based on suggested retail price 
comparisons of U.S. fiobotics. Inc. 

and Hayes Microcomputer Products. Inc. 



WHAT'S NEW 

Eagle Turbo Reportedly Twice as Fast as IBM PC 

The Eagle Turbo XL has 
network file- server capabilities 
and is said to be twice as fast 
as the standard IBM PC- 
compatible. Operating at 8 

MHz, the Thrbo XL is designed 
with the 16 -bit Intel 8086 
microprocessor and with a 
minimum of wait states. A 256K- 
byte computer, the Thrbo XL 

comes with a 10- megabyte hard - 
disk drive and a 360K -byte IBM - 

format double- sided, double - 
density 51/4-inch floppy -disk 
drive. The processing speed is 

switch -selectable from 4.77 MHz 
to 8 MHz to accommodate a 
variety of programs. 

A detached 84 -key Selectric- 
format keyboard is augmented 
with IO function keys, a numeric 
pad, and LED indicators on all 
lock keys. Five IBM PC -com- 
patible slots and a parallel port 

comprise the Thrbo Xl:s expan- 
sion capabilities. Up to 512 K 

bytes of RAM can be installed 
on the main circuit board. 

A 12 -inch, P39 green - 
phosphor monitor and a 13 -inch 
RGB monitor are available. Both 
provide high -resolution displays 
(i.e. 720 by 352 pixels mono- 
chrome or 640 by 200 color) 
and 80 by 25 formats. 

Additional options such as 
EagleNet I local -area 
networking software, mono- 
chrome adapter board, a 
color /graphics board, and 
interface ports are 
offered. 

The Eagle Turbo XL costs 
$4995. Contact Eagle Computer 
Inc., 983 University Ave., Los 
Gatos, CA 95030, (408) 
399 -4200. 
Circle 704 on Inquiry card. 

Voice I/O with 
'Telephone Management 
on Single IBM PC Board 

Votan's VPC 2000 Voice Card is 

a single plug -in card that pro- 
vides the IBM PC with voice 
recognition, speech generation, 
and telephone- management 
functions. With its accompany- 
ing software, you can use the 
Voice Card for speech 
command and control of your 
existing IBM PC programs. 

For each applications 
program, you can define and 
incorporate up to 64 voice 
utterances that are linked to a 
sequence of applica- 
tions- specific keystrokes. Each 
keystroke can contain as many 
as 30 characters. Thus, you can 
replace cumbersome keystroke 
combinations used to activate a 
word processor or spreadsheet 
with the voice input of your 
choosing. 

The Voice Card features 
Votan's continuous speaker - 
dependent recognition (CSDR), 
which lets you speak to your 
computer in a normal conversa- 
tional flow, without pause 
between words. A word- spotting 
capability homes in on target 
words located anywhere within 
a stream of conversation. Rather 
than using fragmented grammar, 

Briefcase Computer's Integrated Software Has Windows 

The IS-I I briefcase computer by 
Sord Computer of America 
comes with an integrated soft- 
ware package with multiwindow 
screens. Data handling, calcula- 
tion, word processing, and com- 
munications capabilities are 
standard. The IS -H's six function 
keys provide access to these ap- 
plications and to a Help key. 
Optional applications software, 
including financial. communica- 
tions, and advanced word -pro- 
cessing programs, comes in 

60K -byte ROM packs. 
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The IS -11's hardware features 
are 32K bytes of nonvolatile 
RAM, 64K bytes of ROM, and 
an 8 -line by 40- character LCD 

display with an angle adjust- 
ment. A high -speed recorder 
provides mass storage: each 
tape can accommodate more 
than 128K bytes of data. The 
IS-11, built with CMOS tech- 
nology, operates on recharge- 
able NiCad batteries. One 
charge is good for eight hours 
of operation. An AC adapter/ 
battery charger is supplied. The 

unit weighs 4 pounds 6 ounces 
and measures I1'y,6 by 8'/,6 by 
1746 inches. 

A thermal printer, a numeric 
keypad with 16 additional 
function keys, and a micro - 
floppy -disk drive are options. 
The base price is $995. A 
version with a built -in 
modem will cost 
$1095. Contact Sord 
Computer of America 
Inc., 645 Fifth Ave., New 
York, NY 10022, (212) 759 -0140. 
Circle 706 on inquiry card. 

a series of commands or data 
input can be issued using 
normal sentence structure. 

Votan asserts that its tech- 
nology is the only commercially 
available speech recognition 
that operates over telephone 
lines. These abilities let you talk 
to your IBM PC from remote 
locations and have it respond 
to your commands verbally. The 
Voice Card's telephone- inter- 
facing capabilities include auto - 
answer, auto -dial, and much - 
Tbne encoding and decoding. A 

supplied program gives you 
immediate access to these fea- 
tures. In addition, these abilities 
give you a voice -controlled 
telephone dialer and an auto- 
matic answering /voice mail 
system. 

The VPC 2000 Voice Card is 

contained on a single printed - 
circuit board that plugs into 
any of the IBM PC's long 
auxiliary system bus slots. A 

microphone, speaker, software, 
and documentation are included 
in its $2450 list price. Contact 
Votan, 4487 'technology Dr., 

Fremont, CA 94538, (415) 
490 -7600. 
Circle 705 on inquiry card. 
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