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Intro ducin Macintosh. 
What 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 
16 bit 8088 

Macintosh's 32-bit ML68000 miaryaroamvr 

Some lard 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 -hit 8088 found in current generation 
computers. 

Its heart is the same Lisalbchnology 
of windows, pull -down menus, mouse 
commands and icons. All of which make 
that 32 -bit power far more useful by 

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 31/2" drive. Its disks 

store 400K -more than conventional 51/k 

". 

floppies. So while they're big enough to 

hold a desk full of work, they're 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 

And with Macintosh BASIC, Mac- 

intosh Pascal and our Macintosh lbolbox 
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 speech--' The Alone itself 

or music. 
Replaces tt_.hr 

Some mice bare tyro 

buttons. Macintosh lxns 

one. So it's áhrmely dot to push the 

urong button 

computer commands uith a 
form ofcommunicaton mu 
already understand - 

making the MacintoshTMPersonaf 
_. 

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 

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 

Publishing Corp., to mention a few 

,tlacintash automatically makes room 
fir pur illustrations in the tai 

MacPaint 'mincer tit-Nally an' image 
human hand can mate 

Microvolts Ahdtiplan./ar Alcnrnlasli. 

The inside 
story -a 

rotating ball 
and ophunlsensons 

translate monrments 
of the arouse to Macintosh's screen pointer 
with pin point accuran . 

All the right connections. 
On the back of the machine, you'll find 
built -in RS232 and RS422 AppleBus 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 resolution 
512x342 pixel 
hit- mappad display 

Ultra compact, snitching -type 

power supply and high resolution 
video thvuüy Batter' for Macintosh's 

built -in clock calendar. 

Built -in handle for 
getting carved away 

Macintosh is a tmdaruak Gæntmilo4k Computa, In 4* tin Apple 

logo, MarPamt and Lisa are dnd - rm a A/ple Computa, Inc Micrmnjt 
is a mistral &Weer er* g(Microcyl corporation Lotus is a trademark of 
Lotus Development anponitinn Faran authorized Apple dealer near you 
call (800) 538-96% In Canade, call (800) 268 -7796 w 

(800)268 -7637. 

Thanks to clever tenting, 
Macintosh requires no 
internal fan. 

1 

RS232, RS422 AppleBus serial 
communications ports for 
printers, modems and other 
peripherals 

Mouse connector: 

External disk drive connector 

Polyphonic sound port 

Brightness 
control 

128K bytes RAM. 

Built -in 31/2" 

disk drive. 

Keyboard connector - 
a telephone -0x Jack ism 
already know how to usi 

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 can't 

even run mouse -controlled software. 

One last pointer. 

Now that you've seen some of the logic, 

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

w 
r,a^sz`' 

vv" 32-bit Motorola 

\` MC68000 microprocessor 

Clacklcalendar chip. 

64Kbytes 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 

Madntosh's digital board - 
the processingpower of an 
entire 32 -bit digital graphics 
computer in 80 square inches. 

its 32 -bit Lisa 'Thchnology 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 lust have to be smart enough 
to buy one. 

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

those who use Apples. I 
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Editorial 

The BYTE Reader: 
Who You Are 

We do a lot of research about our readers and your interests, and we 
thought you might enjoy knowing more about the group you join when you 
subscribe to BYTE. 

You are very well educated. More than 93 percent have gone beyond high 
school, with about 78 percent completing college, 23.5 percent holding 
master's degrees, 10 percent holding Ph.D.s, and 2.8 percent holding pro- 
fessional degrees. In all, about 40 percent have some graduate education. 

Your fields of study in college are varied. Almost 25 percent of BYTE sub- 
scribers majored in electrical engineering, 5.2 percent in mechanical engineer- 
ing, and 7.8 percent in other engineering specialties. Another 15 percent 
majored in sciences, 7.8 percent in computer science, and 6.8 percent in social 
sciences. 

Of those BYTE subscribers who did graduate work, 14.8 percent studied 
business administration, 10.7 percent pursued electrical engineering, and 13.8 

percent explored other areas of engineering, while 9.2 percent studied com- 
puter science, 13.3 percent physics or chemistry, 7.7 percent mathematics, 
4.6 percent social sciences, and 9.2 percent other sciences. 

Your occupations reflect your high levels of education and skills. About 
15 percent of you are engineers in computers or electronics, 17 percent are 
engineers in other fields, 5.5 percent are computer scientists, 8 percent are 
in other fields of science, 13 percent are computer analysts or programmers, 
11 percent are managers or administrators, 4.5 percent are students (though 
this number is growing fast), 4.5 percent are self -employed, and 6 percent 
are educators. 

Some 47.3 percent of you have responsibilities including management and 
administration, 39 percent have responsibilities in product design and de- 
velopment, 37 percent in research and development, 37 percent in data pro- 
cessing, 14 percent in purchasing. 

You use computers in many ways. About 75 percent of you use computers 
for personal, nonbusiness purposes, and 83.5 percent use microcomputers 
for business. As to your primary involvements with computers, some 23 per- 
cent cite involvement in hardware or software technology, while 20 percent 
cite use of computers as a management tool or in business applications. Half 
of you plan to buy a personal computer for nonbusiness purposes in the 
next year. In personal, nonbusiness use, the leading applications are pro- 
gramming (72 percent), word processing (70 percent), designing hardware 
or software (68 percent), followed by games, databases, personal finance, 
and spreadsheets (43 percent). In business, some 80 percent of you or your 
businesses use microcomputers for word processing, 63 percent for engineer- 
ing or scientific applications, 63 percent for accounting, 38 percent for in- 
dustrial control and processing, 37 percent for sales and marketing, 34 per- 
cent for electronic mail, 30 percent for investment management, and 28 per- 
cent for tax management. 

Your favorite articles are about new technology, new hardware, new soft- 
ware, software applications, new peripherals, programming languages, op- 
erating systems, telecommunications, and computer graphics. You are also 
fond of hardware and software reviews. 



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. 
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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. 

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 

rgt1NrElii ̀  

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

That brings us to software. It 
starts with CROMIX;` our UNIT -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 selection of CP /Mrsoft- 
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. 

p 4K 

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, R O. Box 7400, 
MountainView, 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. 

Gromemco® 
"Cro:nemco and CROMIX arc registered trademarks of Cromemco, 
Inc. .. UN IX is a trademark of Bell Lalwmtories.'C P/M is a registered 
trademark of Digital Research. ßi1983, Cromemco, Inc. 

Circle 117 on inquiry card. 



Editorial 

Not surprisingly, you know a great 
deal about computers and have valu- 
able information to share (if you want 
to share your knowledge by writing 
for BYTE, see the text box below). 
Almost 50 percent of you describe 
your skills in personal computing as 
advanced, and another 40 percent 
call your skills intermediate; the re- 
maining 10 percent are college stu- 
dents and other bright novices who 
want to learn a lot fast. 

You cite the comprehensiveness 
and depth of BYTE's coverage of per- 
sonal computing as distinguishing it 
from other magazines. We consider 
that the supreme compliment. 

We do research in order to make 
sure that BYTE continues to focus on 
your interests and needs. Since our 
staff shares your interests and 
matches your profile, we hope not 
only to do a good job, but also to en- 
joy it. 

A Note on the BYTE 
Computer Shows 

The first BYTE Computer Show 
takes place May 10 through 12 

(Thursday through Sunday) at 
McCormick Place in Chicago, with 
the second to follow on June 14 

through 17 (Thursday through Satur- 
day) in Los Angeles. BYTE shows 
won't be industry exhibitions where 
manufacturers and distributors make 
deals, but regional gatherings for 
users of personal computers, and 
especially for BYTE subscribers (who 
get an all -day pass to all exhibits and 
conferences for $7.50, as opposed to 
$15 for nonsubscribers). 

At the BYTE Shows, you will have 
the chance to meet Steve Ciarcia, 
Jerry Pournelle, Gregg Williams, Rich 
Malloy, Mike Vose, Richard Krajew- 
ski, and other BYTE editors. You can 
attend conferences on subjects of 
greatest interest to personal computer 
users, such as 32 -bit microprocessors, 
languages, graphics, programming 
environments, personal robots, note- 
book computers, idea processing, AI 
gateways to natural languages, and 
voice recognition. You can share in- 
formation with other subscribers 
(users' report on low -cost 1200 -bps 
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modems, languages forum, home - 
brew databases, etc.) and get more in- 
volved in BYTE by participating in 
meetings on reviewing and writing 
for BYTE. 

Equally important, the BYTE 
Shows are not just tempting "don't 
touch" exhibitions; they are fairs at 
which you can buy products from ex- 

hibitors if you find the machine of 
your dreams or the board, periph- 
eral, or program you've been living 
without for too long. 

We think the separate elements as- 
sembled under one roof -the confer- 
ences, the equipment and software 
on exhibit, the chance to meet fellow 
subscribers, and the opportunity to 
shop for a variety of personal com- 
puter products -will combine to 
make the BYTE Shows enjoyable for 
all BYTE subscribers and others who 
find personal computers as fascinat- 
ing as we do. 

See you at the Shows. 
-Phil Lemmons, Editor -in -Chief 

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 
(603) 924 -9281 

You may also want to call or write us (send a stamped, self -addressed business envelope) 
for our current 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) transpar- 
encies 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 ac- 

companied by a resume, writing samples, or a list of computer- related interests and exper- 
tise 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. Your comments and submissions 
are always welcome. 



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 

j CEMENI 

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 4 

INSTRUMENTS 
Creating useful products 

and services for you. 

TMOMNI 
800 is a trademark of Texas Instruments Incorporated 

Copyright © 1984 Texas Instruments Incorporated. 2763.36 



WORD STAR® AND SUPER CALC 3TM FREE WHEN YOU BUY THE CHAMELEON THROUGH JUNE, 1984. 

PAYING 54000 FOR 

NY IBM PC COULD 
MANE A TRAMP 
OUT OF ANYONE. 

PRESENTING THE IBM COMPATIBLE CHAMELEON FOR JUST $1995. 
The Chameleon by Seequa lets you 

run popular IBM software like Lotus ®1 -2 -3T" 

and dBASE II m 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 letsyou run any 
of the thousands of CP/M-80® programs 
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available. It comes complete with two 
of the best programs around, Perfect 
Writer" and Perfect Calc." It's port- 
able. And you can plug it in and begin 
computing 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 
KM Telegraph Road 
l )denton. 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 (8001638-6066 or (30116713600. 

Circle 343 on inquiry card. 



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

AT&T UNVEILS COMPUTERS 
AT &T announced a line of computers in late March, ranging from a $9950 multiuser microcomputer to a 

$340,000 supermini. The computers use the UNIX System V operating system. 
The 3B2/300 microcomputer uses Western Electric's WE 32000 CMOS microprocessor and includes 

one 720K -byte 51/4 -inch floppy -disk drive, a 10- megabyte hard -disk drive, 512K bytes of RAM, four 
expansion slots, and ports for two users. Optionally, the computer can be expanded to 2 megabytes of 
RAM and a 32- megabyte hard disk. AT &T's optional I/O expansion card includes a parallel port and four 
RS -232C serial ports (which use an 8 -wire modular jack), so that up to 18 terminals and four printers 
can be attached. While the base price of $9950 doesn't include a terminal, AT &T will sell its 5410 
"dumb" terminal for about $600. AT &T's $6100 5620 terminal, which allows up to six windows to 
operate concurrently, can also be used, though a maximum of three can access a single 3B2. The 3B2 
does not support color graphics. 

AT &T also announced a PC interface, allowing the IBM PC to act as a workstation for the 3B2 using 
RS -232C, Omninet, or Ethernet communications. It also announced that its 3B Net will be available for 
any of its computers. 

While some details and pricing were uncertain at the time of the announcement, AT &T said it would 
publish the bus and interface information for its computers and would encourage third -party hardware 
and software development. 

AT &T also introduced larger computers. The 3B5 Models 100 and 200 include four to eight WE 
32000 microprocessors and are priced from $57,000 to $73,000. The 3B20A, 3B20S, and 3B20D 
superminicomputers, priced from $230,000 to $340,000, use a real -time version of UNIX and have 
microprogrammed CPUs, using WE 32000s only for I/O and memory management. 

ASHTON -TATE ANNOUNCES INTEGRATED SOFTWARE 

AshtonTate, manufacturer of dBASE II, has unveiled an integrated software package called Framework. 
Using an outline structure with multiple frames (windows), the program allows elements of the outline 
to be spreadsheets, graphs, databases, text, or other outlines. Numerous functions are available 
throughout Framework. Print enhancements such as boldface and italic can be used in the spreadsheet 
or database as well as the word processor. Because the program includes its own programming lan- 
guage, programmers can develop specific applications using Framework. The program was developed by 
Forefront Corp., but Framework will be distributed by AshtonTate, beginning in July, for $695. 

OLIVETTI, SORD INTRODUCE NOTEBOOK-SIZE COMPUTERS 

Olivetti Corp. will begin selling its M -10 notebook -size computer in the U.S. With 8K bytes of RAM, a 

built -in 300 -bps modem, and an 8 -line by 24- column LCD that tilts for easy viewing, the M -10 will sell 
for $799; a 24K -byte version will cost $999. This computer is made in Japan by Kyocera, which also 
builds the Radio Shack Model 100 and the NEC 8201. Previously, the M -10 had been available only in 

Europe, due to a patent dispute among Olivetti, Kyocera, and Radio Shack. 
Sord Computer also introduced a notebook -size computer, the IS -11 Consultant, which includes 32K 

bytes of RAM (expandable to 64K), a CMOS Z80A processor, and an 8 -line by 40- character display. In- 
tegrated software for word processing, spreadsheets, graphics, communications, and window- manage- 
ment features is included on a 64K -byte ROM chip. The IS -11 will be available this month for $995; a 

version with a built -in 300 -bps modem will cost $1095 later this year. Sord plans to offer 64K -byte 
ROM -pack -based applications software later as well as external monitor and disk -drive options. 

TWO COMPANIES SEEK TO SELL Al -BASED SOFTWARE TOOLS 

Texas Instruments announced it will license the NaturalLink Software Technology it used to develop 
software to access Dow Jones News /Retrieval, using plain English instead of complex codes. TI hopes 
software developers will pay $8000 to use the natural -language software technology to develop 
programs for the TI Professional Computer. 

Expert Systems Inc., New York, and Jeffrey Perrone & Associates, San Francisco, are selling Expert - 
Ease, an expert systems generator. After information is entered into the system, the program makes 
decisions based on that information, ideally simulating the thought process of the "expert" who entered 
the information. Expert -Ease sells for about $2000. 
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MICROBYTES 

PLASMA DISPLAY UNVEILED BY FORMER BURROUGHS DIVISION 

Plasma Graphics Corp., Warren, NJ, a joint venture of Burroughs Corp. and Telex Computer Products, 
has introduced an 80- character by 25 -line plasma display. The 3 -pound unit has a 7.2- by 3.7 -inch dis- 
play, the equivalent of a CRT display with an 8.1 -inch diagonal measure. Plasma Graphics says the dis- 
play's current $1795 evaluation price should drop to a volume price of $300 to $400 in a few years. 

CORVUS, AST ANNOUNCE CHANGES TO THEIR LOCAL-AREA NETWORKS 

Corvus Systems Inc. announced Omnishare, a program allowing computers networked with Corvus 
Omninet to share the hard disk on an IBM PC XT. Previously, Omninet required a separate Corvus hard - 

disk file server. Corvus also introduced its new OmniDrive line of hard -disk drives with a built -in 

Omninet connection. Prices range from $1995 for a 5.5- megabyte drive to $4995 for 45.1 megabytes, 
plus $495 for Corvus Constellation II network software. 

AST Research introduced PC -Net II. The twisted -pair network can use an XT or Tallgrass hard disk for 
shared files and includes a print -spooler feature. A starter kit, with manuals, cables, and two cards for 
the IBM PC, costs $1290; additional PC -Net II cards are $595. 

Microsoft is also reportedly developing a new version of its MS -DOS operating system with multiuser/ 
networking features. 

BASIS GETS NEW DISTRIBUTOR, INTRODUCES LOWCOST VERSION OF 108 

Basis is introducing a lower -cost version of the Basis 108 (reviewed in the January 1984 BYTE). The 
computer will include 128K bytes of RAM, Z80 and 6502 processors, and two 51/4 -inch disk drives for 
about $1500. Basis is also preparing a hard -disk version of the Basis 108 as well as 16- and 32 -bit sys- 
tems. (Communical Inc. [1400 Grant Ave., Novato, CA 94948, (800) 421 -6594 or (408) 892 -71391 is 
now the U.S. representative for Basis.) 

NANOBYTES 

IBM announced Displaywrite , a word -processing program for the IBM Personal Computer. An abridged 
version is available for $95, or all features are included for $299. IBM also announced a $13,000 low - 
end version of its System 36 computer with a 30- megabyte hard disk .... Both IBM and Commodore 
have been licensed to produce Intel's 8088 processor .... International Data Services Inc., San Jose, 
CA, has announced Unx -II, a $900 version of UNIX System Ill for the IBM PC.. . . Uniform Software 
Systems Inc. plans to introduce a version of the UNIX operating system that can run MS -DOS and 
UNIX software concurrently.... Zilog has licensed NEC Corp. to produce Zilog's Z80000 micropro- 
cessor....IBM has made a grant to University of New Hampshire professor James Weiner to convert a 

Prolog interpreter developed at UNH to run on the IBM PC. Weiner predicts the interpreter will be avail- 
able by August through UNH for less than $300.... Macrotech International Corp., North Hollywood, 
CA, introduced a $1395 S -100 processor board using Intel's iAPX286 and Zilog's Z8OB....Casheab, 
San Francisco, CA, introduced a music -synthesizer board for the IBM PC. The board will sell for $795 in 

late summer.... Daisy Systems Holland, Torrance, CA, introduced the QuietWrite printer, which it says 
is quieter than other daisy -wheel printers Capitol Data Systems, a division of Capitol Records, has 
entered the premium -quality disk business with a line of 51/4 -inch floppy disks. Capitol plans to add 
31/2-inch disks soon . Synetix Inc., Seattle, WA, announced the PC- Handler, an expansion card for 
the IBM PC, allowing up to four IBM PC or Apple II computers to share files and peripherals. A Z80 
processor, two serial ports, four parallel ports, and 64K bytes of RAM are included for $795... . 

Information Appliance, a Palo Alto firm headed by Jef Raskin - originator of Apple's Macintosh -is devel- 
oping a new product of its own .... Borland International, Scotts Valley, CA, has introduced a version of 
its $49.95 Turbo Pascal compiler for the IBM PCjr. ... Atari has dropped its Atari Program Exchange, 
through which it sold third -party software Apple Computer will rely on third -party vendors to 
introduce peripherals for its Applebus low -cost local -area network for the Macintosh and Lisa 2. While 
Apple plans to introduce shared hard disks and laser printers, it does not presently plan to introduce 
additional low -cost Applebus peripherals.. . . A number of colleges are now offering course credit for 
TeleLearning's "electronic university" courses, which download and upload course materials, exams, and 
teacher -student messages .... Workman and Associates is finally shipping WRITE for CP /M -86 ... 
Creative Solutions Inc., Rockville, MD, has announced MacForth for Apple's Macintosh. MacForth Level 1 

costs $149; Level 2, with an assembler and additional functions, is $249. 
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GetAHeadStart 
On The Other Guys. 

HeadStart Features: 
Size: 15' wide. 11- deep. 10u high. 

Might: 25 lbs. 

Processors: Z80A 18 hit) and 8086 116 bit). 

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

Disk Storage: 500K to 1M B (unformatted) on a 3S'.- 

Micm -Disk 

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

Keyboard: Detachable with 105 total keys An 
optional portable version snaps onto the front screen 
area for easy transportability. 

Disk Operating Software: 'CP /M 80 for 8 bit 
"MS DOS for 16 bit. IAN DOS for multi-user 8or 16 
hit operation. 

Networking: Up to 255 HeadStart VPUs may he con- 
nected via coaxial interface into one of 2 optional data 
storage systems. 

Interfaces: One RS449 %RS232 compatible serial port. 
One Centronics compatible parallel printer port. External 
data bus. Coaxial communications interface. External 
disk I/O interface. 

Optional Data Storage Systems: 2 models available. A 
10MB. 54- system is expandable to 20MB. A 50MB. 8" 
system 125M B fixed. 25MB removable) is expandable 
to 20()M B. 

'CPM isa ngfistend trademark .d(hgital Research. 
"Mti ISIS isa registenJ tradcmark,d ?ems. lt. 

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 511/4 " 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. 

intertec. 
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A picture worth $111,000,000. 



1701 

Not long ago. three businessmen 
met in a coffee shop to talk about an 
idea for a new personal computer. They 
made a rough design on the back of a 
place mat. 

A lot of companies were already 
making personal computers, but they 
thought theirs just might work better. 

The next year. they sold $111 mil- 
lion worth of their new computers. the 
COMPAQ' Portable and the COMPAQ 

It simply works better. 

PLUS". No company in America had 
ever grown that fast. Why? 

Simply because they offer, in a rug- 
ged. portable package, more capability 
than most other PC's. They're truly 
IBM`- compatible, so all the most pro- 
ductive software runs as is. They dis- 
play high -resolution text and graphics 
on the same screen. And they grow. 
Expansion slots take IBM -compatible 
boards, and a kit converts the COMPAQ 

Portable into the COMPAQ PLUS with 
its integrated ten -megabyte disk drive. 

How does the future look? We look 
at it this way: If we came this far on the 
back of a place mat, just think of what 
we can do now. 
For the location of your nearest Authorized 
Dealer. call 1- 800 -231 -0900. 

Ica4 COMPAQ Computer Corporation. COMPAQ'ts a Registered 
Trademark and COMPAQ PLUS' Is a Trademark of COMPAQ 
Computer Corporation. IBM. is a Registered Trademark of Inter. 
national Business Machines Corporation. 

C0MPAil 
", 
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Letters 

A User Looks at Mac 

As an old- school microcomputer 
person (my first experience with a micro 
was in December 1977 on a Commodore 
Pet 2001), I'd like to give a more jaded 
view of the Apple Macintosh computer. 

First, the Mac is an IBM PCjr com- 
petitor, not a PC competitor, as Gregg 
Williams states in "The Apple Macintosh 
Computer" (February, page 30). Compare 
both machines' capabilities. The Mac- 
intosh has a maximum of 128K bytes of 
memory, one internal minifloppy drive, 
and a monitor. It is lightweight and por- 
table, has no hardware expandability, and 
its software is upwardly compatible to the 
Lisa 2. The PCjr also has a maximum of 
128K bytes of memory and one internal 
floppy drive. It too is lightweight and 
portable, has minimal hardware expand- 
ability, and its software is upwardly com- 
patible to the PC. 

On the other hand, the IBM PC (and 
variants) have 64K to 128K bytes of 
memory (expandable to 640K bytes), 
massive hardware expandability, and 
multiple floppy and hard disks. 

Second, anyone who has worked 
seriously with computers knows that if 

speed is the top priority, then tight 
assembly language is required -but you 
pay for that speed by having code that is 
virtually incomprehensible to anyone 
who did not write it. Forcing software 
developers to write tight assembly - 
language code (just to fit memory limita- 
tions) will slow the amount of software 
reaching the market -and raise its price. 
As Steve Jobs points out ("An Interview: 
The Macintosh Design Team," February, 
page 58), once software is developed, it 
is paid for. So, if Apple plans to sell 10 

million Macintosh computers, it obvi- 
ously expects to sell 10 million copies of 
Mac BASIC, Mac Paint, and Mac Write. 
If Apple makes $50 profit a shot, then the 
company makes at least an extra $500 
million. (Who said there's no attention 
paid to quarterly profits at Apple ?) 

My third complaint is that the Mac is 
not expandable. What do I do when I 

outgrow my machine? I would have no 
choice but to scrap the $2500 machine and 
buy a $3500 system. However, Apple will 
point out that you get to keep your 
software. 

I know everybody will complain that I 

am ignoring the wonderful software that 

14 BYTE May 1984 

makes Mac the machine it is. But how 
much are you willing to pay for that soft- 
ware? The Mac is potentially more power- 
ful than the PC, but Apple has so 
hobbled it that it is not much more 
powerful than the PCjr. 

For the record, I think Mac and Lisa 2 

have some wonderful software; but if you 
really want the software, buy the Lisa 2. 

At $3495, it is probably the best mass - 
produced high -end computer on the 
market today. For only $1000 more than 
you would pay for Mac, you get the ex- 
pandability that was cut out of Mac (such 
as large memories and hard disks). In ad- 
dition, you get another 384K bytes of 
memory thrown in (the price differential 
is only what IBM would charge for 384K 
bytes in chips). As a final bonus, you can 
get either Mac's or Lisa's operating sys- 
tem. However, you should buy a Lisa 2 

quick, because once the differences 
become evident, Apple will probably 
raise the Lisa 2's price because of the 
skyrocketing demand. 

George Snoga 
1910 Harpers Ferry 
San Antonio, TX 78245 

Gregg Williams replies: 
Your points about the Macintosh's 

similarities to the IBM PCjr are well taken; 
however, I am puzzled by your insistence that 
the Macintosh is not expandable. My article 
speaks of the "virtual slot" scheme that makes 

future peripherals possible and announces the 
availability of a keypad, a second disk drive 
(soon), and a 512K -byte memory update (by 
the end of the year). These alone make the 
Macintosh more similar to an IBM PC than 
a PCjr. At the Macintosh announcement date, 

about 30 third -party vendors announced 
dozens of software and hardware packages, in- 
cluding two hard disks, two telephone /modems, 

a printer buffer, and numerous software pack- 
ages; other vendors have joined since, and 
some products are already available. Once the 
Macintosh has 512K bytes of RAM, the 
powerful operation set of the 68000 and the 
128K -byte "toolbox" of routines make it pos- 
sible to argue that the Macintosh is computa- 
tionally superior to an IBM PC with 640K 
bytes of RAM. 

I agree with you, though, that I'd rather 
have a Lisa 2 than a Macintosh for my office. 

Whatever expansion the Mac has, the Lisa 2 

will have more, and its ability to run all 
Macintosh software ensures its vitality. 

More Mac Reactions 

After interminable months of specula- 
tion and rumor, the Macintosh has ar- 
rived. Apple's "secret weapon" has been 
released with a flurry of expensive prime - 
time advertising touting the Macintosh's 
icon -oriented, mouse -implemented user 
interface. With the introduction of the 
Mac has come a plethora of new ter- 
minology to be added to the already 
burgeoning inventory of high -tech buzz- 
words. In the wake of Macintosh, words 
such as "icon," "desktop metaphor," and 
"pull -down windows" are becoming ever 
more common. 

As is to be expected with any new prod- 
uct, especially one that promises to turn 
the increasingly staid world of personal 
computing on its ear, the Macintosh has 
not been uniformly well received. One 
prominent and oft -repeated criticism is 
the Macintosh's lack of "compatiblity." 
This indictment, of course, refers to 
Apple's deliberate choice not to give the 
Macintosh the capability to run software 
that is currently in vogue. Several re- 
viewers, most notably Peter McWilliams, 
have cited this "problem" and stated that 
the Macintosh is doomed to failure be- 
cause of it. To dismiss Macintosh for this 
reason is to sacrifice utility at the altar of 
uniformity. 

It cannot be denied that CP/M and its 
progeny have carved out a substantial 
following. Likewise, no one can question 
that the IBM Personal Computer has 
become the de facto standard by which 
all other hardware is measured. Assum- 
ing all of this, one nagging question re- 
mains: why have these products become 
so prominent? The answer lies in the 
meaning of the phrase "de facto." CP/M 
and the IBM PC have literally stepped 
into the breach. They have created a stan- 
dard through blood, sweat, and tears. 
Quality and performance have been cast 
aside in the search for conformity. The 
fear of being different has seized the per- 
sonal computer industry and has trans- 
formed innovators into imitators. 

Instead of being ostracized, the Mac- 
intosh should be welcomed as a breath 
of a fresh air in an atmosphere that has 
become cloistered and stagnant. Were it 

not for the people involved in develop- 
ing the Macintosh, personal computer 
users would still be mired in a swamp of 
incomprehensible keyboard sequences 
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Pick up a SixPakPlusTM 

for your 
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- 

== =m PC. 
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. 

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. Entré . ComputerMart. and 
selected dealers worldwide. Call factory if your dealer does not have the AST 
products you want. 
(, IBM is the registered trademark of International Business Machines 

64K-384K 
MEMORY -I 

SERIAL PORT 
GAME ADAPTER PORT 

PARALLEL PORT-i 
CLOCK/ 
CALENDAR 

Dealer Inquiries Welcome JI1i1U hIII1ll11ÌIll11114 - 
RESEARCH INC. 

2121 Alton Avenue Irvine, CA 92714 
(714) 863 -1333 TLX 753699 ASIR UR 



Letters 

and unintelligible system commands. 
"Point and click" has become the means 
by which everyone can enjoy the versatil- 
ity and power of state -of -the art micro- 
processor technology. 

Ideally, hardware manufacturers and 
software developers should be oriented 
toward a common goal. The goal is 
simple: to put the greatest amount of in- 
formation- processing power in the hands 
of the greatest number of people. This ob- 
jective will not be achieved without a 

drastic restructuring of the status quo. To 

the vast majority of this country's popula- 
tion, personal computing remains a dark 
art. Perpetuating the existence of this ar- 
cane science will only benefit those who 
seek to monopolize and, therefore, con- 
trol the flow of information in our society. 

When Apple first began to advertise the 
Macintosh, they used a "1984" theme, 
with Big Brother obviously being played 
by IBM. In fact, the theme that was used 
might not be too far from the truth. With 
the follow- the -leader approach that is 
being taken by nearly everyone in the per- 
sonal computing industry, there is a very 
real chance that the vitality and creativ- 
ity of that endeavor may be extinguished. 

This cannot be allowed to happen. 
Instead of being criticized for refusing 

to follow the crowd, Apple Computer and 
the developers of Macintosh should be 
commended for their efforts. People can 
only remain a slave to their machines for 
so long. 

J. Edward Chor 
1307 W. Addison St. 
Chicago, IL 60613 

The Apple Macintosh, previewed in 
February, looks like a fine computer with 
its powerful 68000 microprocessor and 
sophisticated system software. 

However, I think the Macintosh 
development team committed a fun- 
damental design error when, having ex- 
hausted ROM space, they placed their 
floating -point software in RAM. Software 
running out of RAM executes approx- 
imately 25 percent more slowly on the 
Macintosh than does software running 
out of ROM. 

It would have been more appropriate 
for them to have moved some of their 
user -interface or I/O software to RAM in- 
stead. Software that deals with mice, 

keyboards, and printers can run more 
slowly than 6 MHz (the effective RAM - 
based clock rate) before there is any 
perceptible loss in speed of a program 
running on a single -user system. 

Obvious as this mistake is, it is also 
easily corrected. I hope that Apple moves 
to correct it before the company floods the 
market with its current system. I dis- 
cussed this matter over the phone with 
one of Apple's technical- support people, 
but I am not certain I got my point across. 
Your publishing this letter might alert 
potential users to the problem. The 
Macintosh, with its excellent graphics and 
high -speed peripheral interface, looks like 
it would be a good machine for engineer- 
ing and scientific applications, as well as 
for personal and business use. It is a 

shame to see its computational speed un- 
necessarily diminished. 

As for the floating -point software itself, 
I inquired whether Apple had imple- 
mented the complete IEEE double - 
precision package. The answer I got - 
after cross -country phone calls to five dif- 
ferent offices -was to send $150 for a draft 
copy of Apple's manual Inside Macintosh, 
plus another $100 for the first bound edi- 

*UNIX System III 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. 

M..ic .`,;.t 

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. 
$24.95 = 1 hr. free system time + SOLUTION Newsletter 
subscription + BYTE BOOK (Introducing The Unix 
System 556 pp.) . 

w rte Nw r Mt IN MI Mr =lb. MI III MINIIIItiNINIOMt 
//// MI EMU& 

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 



Q printer TM i Wm' 

A new generation printer that 
combines portability, depend- 
ability and quality. Sprinter is 
travel convenience - lightweight 
and rugged with an easily 
removable travel cover and plenty 
of space for storage. 

Personal 
A friendly printer that is easy to 

operate. Ease of operation is top 
priority for this printer. A 
SoftSwitchTM Control Pad allows 
the user to control forms' length, 
print density, tabulations, baud 
rate and character sets. 

Professional 
A fast printer, the 160 CPS 

Sprinter comes standard with a 
4K buffer expandable to 68K with 
MPI's Memory MateTM option. It 
comes equipped with an 
EasyLoadTM front paper feed for 
quick paper insertion and handles 
everything from letterhead to 
multi -part forms. 

Travel with the Best! 
See the Sprinter at your local computer store or call us for the 
dealer nearest you. 1 (800) 821 -8848 Circle 282 on Inquiry card. 

Micro Peripherals, Inc. 
4426 So. Century Dr. SLC. UT. 841 23 

(801) 263 -3081 



The new 384K Quadboard 
by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
at a very low price. 

NEW EXPANDED QUADBOARD 
Quadboard now delivers 9 of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help 

you work better and Ede 
faster. I1 

THE WORLD'S All of these features 
are standard the 

BEST SELLING new Quadboard: 
Parallel Port: With the 

MULTIFUNCTION new Quadboard, you 

BOARD IS NOW 

a Serial Port, too. Fully program- 
mable, use it to connect to plotters, 
modems, and other serial devices. 

Chronograph: And Quadboard's 
Chronograph (Real -time clock/ 
calendar) keeps your system's 
clock up -to -date. 

Game Port: The new 
Quadboard has an IBM 

compatible Game Port. 
Plug in a joystick or 
game paddles, and fire 
away. 

I/O Bracket: 
Quadboard now 

comes with a special 
I/O bracket. Use it to 

organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 

QUADBOARD 



 Expandable to 384K: 
The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
system board, you can take your 
PC's memory up to the 640K limit. 

QuadRAM Drive: Plus, with 
Quadboard you get advanced 
QuadMaster Software. Including 
the QuadRAM Drive program. 
Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 
you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 
caching. To access frequently 

',il\. 
, 

.:ì . 

r:ro. ,,,,4. 

used data whenever you need it. 
MasterSpool: QuadMaster 

Software also inch(Je. 
MasterSpool. Ilse it to set up a 
software print buffer quickly and 
easily. This advanced !.;fxx)ler lets 
you pause at any t irne, back up or 
move forward in a file. Choose 
just the amount of buffer space 
you need and stop wait loft on 
your printer. 

Qswap: Another feature of 
QuadMaster Software is Qswap. 
With Qswap change line printers 
1 and 2 back and forth, with just 
a few keystrokes, as often as 
you like. 

QUADBOARD STANDS OUT FROM 
THE PACK 
Now more than ever Quadboard 
is the first arid only board your 
IBM PC or XT may ever need. No 
other board even comes close. 
Because Quadboard is designed 

for performance. Engineered 
for dependability. 

And built in the continuing 
tradition of Quadrarr Quality. 

l'terr r,r o r nany 
irnll;tl rn !,, but only 
onr. Ir.;lrJry. `;rr rnakr. 
!MN' you ask for 

Quarlbr>arr1 by 
Quadrarn, the 

leader in rnirro 
rornp.iter 
enhancrrnent 
pr orlucl s. 

Compare. See why more Quadboard5 are 
bought than any other multifunction board... 

Features/ 
Functions 

Memory 
Available 

Quadboard 

0 -384K 

SixPakPlus 

0 -384K 

Parallel & 
Serial Port 

Clock/ 
Calendar 

I/O Bracket 

Game Port 

Diagnostic 
Testin. 

Advanced 
S.00ler 

Yes 

Yes 

Standard 

Standard 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Simple Menu 
Setu Yes 

Yes 

SixPakPlus Is a trademark of AST Research Inc. 

No 

QUADPAM 
CORPO 
An Inlen.Çenl Sysmms Gompan, 

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

Circle 324 on Inquiry card. 

BY QUADRAMTM 
Copyright 1983 Quadram Corporation 

All rights reserved 
IBM is a registered trademark of International Business Machines. 



Need a printer? 
NOW -get top -notch performance 

al a rock -bottom price... 

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 bi- directional, 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 offer same -day 
shipments on all items in stock. And our 
experienced staff is ready to help you 
before, during, and after your purchase. If 

you purchase NOW, you'll receive absolutely 
FREE a deluxe printer cover worth $16. 

More Star Printers Sale Price 

Gemini -10X 
Gemini -15X 

Delta 10 
Delta 15 

120 cps 
$289 

409 

160 cps 
439 
589 

Radix 10 619 
200 cps Radix 15 719 

Power Type Daisy Wheel 399 

Call Toll Free for information and ordering 
1- 800 -423 -8215 
In Ohio: 1 -800- 321 -7731 

We accept VISA and MASTERCARD (Add 
3 %), certified checks, money orders, and 
COD's. Dealer inquiries are invited. 

MidWest Micro -Peripherals 
(Division of Infotel, Inc.) 

135 South Springfield St. 
St. Paris, Ohio 43072 100 BY 

Letters 

tion (publication date uncertain), plus 
another $50 for updates. 

Apple is promoting the Macintosh as 
an "open" system (the meaning of this 
term seems to be deteriorating with time), 
but it sure is charging a lot for the key. 

Robert Lurie 
8 Tingley Rd. 
Morristown, NJ 07960 

I found Mr. Williams's article on Apple's 
Macintosh disturbing because of the 
unfettered and naive enthusiasm dis- 
played toward the product and, for that 
matter, the manufacturer. This material 
would be expected from a manufacturer 
or his representative but not from a 
member of your editorial staff. Journalism 
of this type severely reduces the credibil- 
ity of your magazine in presenting un- 
biased and knowledgeable reviews of new 
products. 

I have 25 years of professional ex- 
perience as an end user of computer 
equipment, and I arrived at a consider- 
ably different picture of the Macintosh 
than the one described in your article. 
Some of the Macintosh's features are 
more in Apple's corporate self- interest 
than the user's. Others represent ques- 
tionable design criteria, and some are just 
plain "gee- whiz" features with no more 
substance than tail fins and chrome. Ob- 
viously, if I had written the article, a 
somewhat different story would have 
been printed. 

My negative opinion of the Macintosh 
may be as unfair as Mr. Williams's posi- 
tive appraisal. The microcomputer mar- 
ketplace is a jungle with many pitfalls for 
both neophytes and pros. It behooves any 
widely circulated publication like BYTE to 
make every effort to provide balanced and 
objective reviews of new products. Your 
less- sophisticated readers need all the 
help they can get! 

Gerald I. Evenden 
POB 1027 

N. Falmouth, MA 02556 

Gregg Williams replies: 
Permit nie to add some perspective to your 

evaluation of rnt article. In many ways, 1 have 
an enviable job in that I have been able to re- 

view some of the best products our industry 
lias produced. Because of this, they get large- 
ly positive reviews (less worthy products 
would not deserve to be on the cover of BYTE 

and other magazines). Still, I did point out 
a number of important areas of dissent: the - Circle 278 on inquiry card. 

single built -in disk drive, the unbundling of 

Macintosh prices, and the "hyping (of) a ma- 
chine that easily stands on its own merits" 
in calling the Macintosh a 32 -bit machine. In 
addition, the article took over six weeks to 

research and write and contains much tech- 
nical information and commentary that has 
not been included in any other Macintosh ar- 
ticle. For further perspective on the Macin- 
tosh, see my article, "Update on Apple Macin- 

tosh and Lisa 2," on page 339. 

I was disappointed that your industry - 
leading magazine missed what nontech- 
nical magazines such as Time and Rolling 
Stone reported about the origins of the 
Macintosh computer. As they pointed 
out, the Macintosh concept -a low -cost, 
monochromatic bit- mapped, small, and 
extremely friendly computer -was my 
creation. 

The original team that I put together to 
build it included Burrell Smith, hardware 
designer, Bud Tribble, software designer, 
and Brian Howard, an unsung hero of the 
project who contributed to the concept, 
software and hardware design, and the 
overall feel of the project. Brian (who, for 
some reason, was not mentioned in your 
article) and Burrell are still with Mac, but 
Bud went back to school and got his M.D. 
I became C.E.O. of Information Appliance 
Inc. 

I also gave the Macintosh its name. The 
change in spelling was not an error as you 
reported, but done deliberately to avoid 
potential conflict with the electronics 
manufacturer named "McIntosh" 

Interestingly enough, Steve Jobs active- 
ly opposed the project at its inception, 
and only after we had proved the concept 
did he become the Macbooster that he 
now is. Reading the BYTE article one 
might get a very different impression and 
would not give credit where it is due. 

Jef Raskin 
Information Appliance Inc. 
530 University Ave. 
Palo Alto, CA 94301 

Bus Widths 
I am writing in regard to "The Apple 

Macintosh Computer" by Gregg Williams 
(February, page 30). In his article, Mr. 
Williams points out that although Apple 
refers to the MC68000 as a 32 -bit pro- 
cessor, he believes that it is generally 
regarded as a 16 -bit processor. 

Although no one has been able to come 



THE PRINTER TO PICK 
WHEN T PACE QUICKENS. 

It's happening all over the PC and 
micro worlds. 

You're getting hit with a ton of increased 
throughput requirements. Your applica- 
tions are generating a deluge of paper. You 
need more printer speed. A lot more. 

You're also looking for more profes- 
sional- looking presentations so you need 
better print quality. A lot better. 

Who's got the best of both worlds 
for you? 

Okidata's Pacemark 2350 and 2410 dot 
matrix printers. 

They'll not only help you keep pace 
with your world, they'll help you set new 
and exciting ones. In print speed. In print 
quality. And in vastly increased com- 
patibility and capability. 

Take throughput. The 2350 and 2410 
can quickly get you out of the waiting game 
to where you're really cranking it out. 
And with flexibility, too: up to 5 pages 
per minute. 

But wait. Cranking what out, you may 
ask? A single, restrictive printing mode? 
No way. The 2410 can give you DP, draft, 

and a correspondence quality that truly 
rivals the daisywheel. 

And the 2350 and 2410 can both print 
at up to 350 cps. While producing 120 
to 420 lines a minute for you. With bidirec- 
tional printing and short line seeking 
logic. And both high speed horizontal and 
vertical slew. 

PC COMPATIBILITY. 
SOFTWARE COMPATIBILITY. 

The 2350 and 2410 use industry 
standard interfaces making them hardware 
compatible with most mini and micro - 
systems on the market today. In addition, 
they are supported on the menus of most 
of the important software being offered 
to microsystem users like Visicalc, Lotus 
1, 2, 3, DBASE 2, Peachtree 500 and General 
Ledger, Multi-Mate WP, Wordstar, etcetera, 
etcetera. 

But wait, there's more. Like an out- 
standing all points addressable graphics 
capability with 144 x 144 dots per inch 
resolution. 

Two color printing for highlighting. 
Down line loadable font sets for flexibility. 

Subscripts and superscripts so your sci- 
entific and technical usage won't bog down. 
Six -part forms handling. The capability to 
print 132 columns on eight -inch paper 
using 17.1 characters per inch to save paper 
costs and make output easier to handle. 

And -so that you can depend on getting 
all that good stuff, all the time -a mean 
time between failure of 2200 hours. A mean 
time to repair of only 30 minutes. An 
average printhead life of 500,000,000 char- 
acters. And an industry low warranty 
claim rate of less than 2 %. 

No doubt about it, the quicker the 
pace at your place, the more you need 
Pacemark from our place. For more infor- 
mation, call toll free 1- 800- OKIDATA. 
In New Jersey, 609-235-2600. Or write 
OKIDATA, Mt. Laurel, NJ 08054. 

-r-- ' _ . 

OIÇIDATA 
an OKI AMERICA company 

We're keeping pace with your business. 
Circle 299 on inquiry card. 



Ill :;;: Quick C Uni -Tools C Tutor I Z I Phact DB 

C Grafx COMMODORE C64 Cross Compilers 

AZTEC C86 8086 8088 LJ Full C Fast object code Basic graphics 
new release 2.0 Ll 8087 support Large memory model I Fast 1,0 

iJ Overlays .. ' Relocating assembler : i Linker & library 
PC DOS MS DOS $249 i_] Library has I; O, screen I O, graphics, PC DOS -CP , M, 86 
CP M -86 $249 [ il Interfaces with DRI and MICROSOFT assemblers 
BOTH $399 L] Compatible with AZTEC C for CP M. APPLE, C64, & TRS -80 

PRO extension $249 PRO includes optimizer, C86 debugger, and other tools 
C Grafx call Comprehensive color graphics for use with C or stand alone 
Uni -Tools I $ 99 Tools I has make, diff, grep, & other UNIX inspired tools 
PHACT database call Phact is a comprehensive set of C database functions 
Z $125 Z is a full screen C editor much like the UNIX Vi editor 
Quick C $125 Quick C compiles C source into interpreted code in a flash 

AZTEC C II 8080 Z80 Full C compiler, assembler, linker. library utility, ... PRO exten- 
CP M -80 $199 sions include library source, utilities, ROM libraries, M -80 and 

PRO extensions $150 RMAC interface 

AZTEC C80 TRS -80 The Model 4 system is full AZTEC C II and runs under TRSDOS 
MODEL Ill or 4 5199 or DOSPLUS. the Model Ill system does not support float. PRO 
PRO Ill and 4 $349 has float for III, Z, library source.... 

AZTEC C65 6502 A complete C development system for the APPLE II and Ile with 
APPLE DOS $199 assembler, linker, editor, SHELL. library, and library source. Binary 
ProDOS call files execute under DOS or SHELL 

C CROSS DEVELOPMENT Cross systems generate modules on a HOST system that are 
SYSTEMS downloaded for execution on a target system. HOSTS include 

C cross compiler, PDP -11 UNIX, 8086 UNIX ports, PC DOS, CP M -86, CP M, and 
assembler, & linker APPLE. TARGETS include CP M. APPLE, COMMODORE C64. 

PDP -11 $2000 other $750 & TRS -80. 

AZTEC C TUTOR PRENTICE -HALL and MANX SOFTWARE SYSTEMS joined 
APPLE or IBM $99 forces to produce an unmatched "hands on" C tutorial. Includes 
other systems call lessons, text, fast compiling student C compiler, and ... 

Quick C Quick C compiles C code into extremely compact interpreted 
APPLE, CP M, T -80 $125 code at blinding speed. Run time system has UNIX functions. 

Order phone 800 -221 -0440 (outside NJ) 
201- 780 -4004 (NJ and outside USA) 

Telex (ITT): 4995812 Shipping: per compiler 11 Information: 201 -530 -7997 next day USA 520, 2 days 
SOFTWARE SYSTEMS Tech support: 201 -780 -8374 USA 55, 2 days worldwide $75. 
P.O. Box 55 Canada $10, airmail outside 
Shrewsbury, N.J. 07701 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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up with a concrete way to determine the 
bit size of any given processor, there are 
two commonly used methods. The first 
is to rate the processor by the width of 
the external data bus, and the second is 
to rate it by the width of the internal data 
bus. Mr. Williams makes the assertion 
that the correct way to determine size is 
to rate the processor by the maximum size 
of a multiplicand in arithmetic operations. 
Let me address each of these methods 
individually. 

Determining the size by examination of 
the external data bus was, until IBM 
entered the microcomputer marketplace, 
the most commonly accepted method of 
rating processor size. It is still probably 
the best way because most microproces- 
sor systems' speed is limited by the data 
bus bandwidth (memory accesses per 
second times size of data bus). 

IBM, through its PC advertising, has 
endorsed rating the processor size by 
using the internal data bus size. This 
allows them to call the 8088, which has 
an 8 -bit external data bus, a 16 -bit pro- 
cessor. It is interesting to note that Intel, 
the designer and manufacturer of the 
8088, refers to this processor as an 8 -bit 
unit (source: 1982 IC Master, page 1083). 

Mr. Williams's contention that the size 
is determined by the maximum multipli- 
cand size is absurd. Rating a processor by 
this method results in both the 8080A and 
6502 processors being 0 -bit micros, which 
I am sure even Mr. Williams will admit 
is untrue. 

Comparing the sizes of some common 
microprocessors using the above criteria 
brings about the results shown below. 

Processor 
Int Width/ 
Ext Width 

Multiplicand 
Width 

8080A 8/8 0 
6800 8/8 0 

6502 8/8 0 
8088 16/8 16 
8086 16/16 16 

68000 32/16 16 

As I stated, I believe that the measure 
of the external data bus is the most valid 
method of determining processor size. 
Using the width of the internal bus results 
in the 8088 and 8086 being the same size, 
which, although true from a software 
point of view, is not true for the hardware. 
Because most people use the processor 
size as a relative indicator of computa- 
tional speed, the external data bus width 
is the measure that has the most bearing. 

Unfortunately, IBM has set the (de 



What Business 
Can Afford To Use 
Fuzzy Information? 

n this age of information 
processing, perhaps the 
most important information 

processing occurs between your 
eyes and your monitor screen. An 
unclear on- screen image can visu- 
ally distort the most accurate 
information, leaving valuable in- 
formation lost somewhere be- 
tween the lines. 

You won't take that chance 
with a monitor from Roland DG. 
For us, clarity is not just a good 
feature, it's our most important 
feature. 

We designed the Roland DG 
monitors as if a sharp image was 
all that mattered. Then we start 
adding on the extras -like easy 
plug- compatibility, non -glare 
screen and other features. Then 
we styled them so that they look 
sharp from any angle -not just 
the front. 

Roland DG makes a broad 
range of monitors, to suit any 
personal computer and to please 
any computer's person. From 
high resolution RGB and Com- 
posite Color monitors to Mono- 
chrome Composite or TTL signal 
(IBM -PC) in either 
Amber or Green. 

If accuracy is im- 
portant to you, you 
shouldn't settle for 
anything less than a 
Roland DG moni- 
tor -the clear choice. 
Because the most im- 
portant information 
processor is you. 

Roland monitors 
are available at fine 
computer dealers 
everjywhere. Roland 
Digital Group, 7200 Dominion 
Circle, Los Angeles, CA 90040 
(213) 685.5141. 

M O D E L 

CC141 

he most 
important 

information 
processing occurs 
Between your 
monitor and your 
eyes. 

designed to he 
as beautiful 
on the out- 

side as on the inside. 

1101 is a trademark 
of International 
Business Machines 

here's a 
Roland DG 

monitor for 
every computers 
person! 

Roland DG 
Circle 68 on inquiry card. errs May 1984 23 
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Today, you have to live in two 
different worlds. One belonging 
to IBM. The other to everyone 
else. 

With that in mind, com- 
panies have come along 

with a variety of 
products that 

attempt 
two together. 
along the 
a little dumb. 

AVATAR 
Protocol Con - 

It's the most 
intelligent way to 

bring personal computers, 
portable computers, or low -cost 
ASCII terminals into the IBM 
coaxial environment. For the first 
time, overburdened DP/MIS 
executives can look forward to 

truly smooth integration, 
minimal 

to link the 
But somewhere 
line, they all look 

Enter the 
PA1000TM 

verter. 

OA ATR 
rcu 

confusion, 
and fewer demands on their time. 
And users can get an affordable, 
easy -to -use way to tap the riches 

Televideo 910, ADDS View- 
point or other compatible 

terminals. 
The PA1000 connects 
coaxially to an IBM 
3274/3276 cluster 

controller, so whatever per- 
sonal computer or terminal 
you use will perform all 

the functions of an IBM 3278 -2. 
The coaxial connection also 
means you won't be in for a future 
shock: ever - changing IBM proto- 
cols will be no problem. 

of their IBM mainframes. 
So if you're looking for the 

best of both worlds, keep reading. 
And you'll see why the AVATAR 
PA1000 can out -think any product 
on the market. 

First of all, the 
AVATAR PA1000 
is an almost univer- 

sal link. With no mod- 
ification, it connects to 
virtually any personal 
or portable computer 
you have: IBM, Apple, 
DEC, TRS 80, Kaypro, 
COMPAQ, NCR, and 
others. 

The AVATAR PA1000 also 
connects to the DEC VT100, 
IBM 3101, LSI ADM5, 

Easy to install 
Q/A installation 
English language 

commands 
Help screens 
Keyboard types 
Remote dial-in/ 

security password 
Dual host access 
Local screen 

printout 
3278 status 

line modes 
Price 
Availability 

AVATAR PA1000 vs. 1RMALINE'" 
YES YES 
YES NO 

YES 
YES 

5 

YES 
YES 

YES 

3 

$995 
Immediate 

NO 
NO 

1 

YES 
NO 

NO 

1 

$1395 
( ?) 

Two hosts are better than 
one. So in addition to the 
coax connection to IBM, the 

TRS is a trademark of Tandy Corporation. COMPAQ is a trademark of COMPAQ Computer Corporation. ADM5 is a trademark of 
Lear Siegler, Inc. ADDS Viewpoint is a registered trademark of Applied Digital Data Systems, Inc. Dow Jones is a trademark of Dow Joncs & Company, Inc. 
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AVATAR PA1000 gives you an 
extra RS232 port. That gives you 
access to other local or remote 
asynchronous host computers or 
local printers. 

HELP! If you need it (and who 
doesn't) you have help screens 

V to put you back on track. The 
PA1000 also has easy - 
to -use, English 
language commands. 

With a few sim- 
ple keystrokes, 

! you can switch 
from your IBM to 
the extra RS232 
port, giving you 
access to private IIIIIIIIIIIIIIIII 

data networks 
and public 
databases like 
Dow Jones. 
And when you switch back, the 
AVATAR PA1000 is smart enough 
to remember your IBM screen. 

In a distributed terminal net- 
work, remote dial -in from 
personal computers or asyn- 

chronous devices is increasingly 

important. You can dial into your 
PA1000 at the nearest cluster 
controller, and reduce communi- 
cations costs dramatically in the 
process. 

Just by typing "1 -2 -3" (how 
much simpler can you get ?), 
the PA1000 automatically 

determines the baud 
rate of the attached de- 
vice and is ready to go. 

In just five min- 
utes (no kidding) 
you can install 

the AVATAR PA1000. 
And you don't 
need to be a com- 
puter operator. 

The 

T- gdr AVATAR 
PÁ1000 

even gives you 
a file transfer option that lets you 
transfer information back and 
forth between your personal com- 
puter and an IBM mainframe. 

What will AVATAR think of 
next? The latest news is our 
PA1500, a link that lets you 

print the output from your IBM 
host on a low -cost ASCII printer. 
It supports high -speed dot -matrix, 
letter quality, and line printers. 
It's very simple 
to install. And it i 1.1,1 

--I rrr will save you a 
bundle. 

rip Hayes' 
M+w W 11,7e W 

To find out more about the 
AVATAR PA1000, our cotn- 

V pany, our distributors and 
dealers, or our plans, just call us. 
In Canada or Massachusetts: 
617 -435 -6872. Everywhere else: 

800 -828 -2004 Ext. 600. 

VAlAR 
The Link That Isn't 
Missing g. 

Avatar Technologies In( 
99 South Street, Hopkinton, MA 01748 

® 1984 Avatar Technologies, Inc. IBM is a registered trademark of International Business Machines Corporation. 
IRMALINE is a trademark of Digital Communications Associates, Inc. Apple is a trademark of Apple Computer, Inc. DEC is a registered trademark of Digital Equipment Corporation. 
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Letten 

facto) standard for measuring size and 
has elected to use the internal data bus 
size for its measurements. Because it 

would be unfair to measure the Apple by 
any other criterion, Mr. Williams must 
concede that the Macintosh is a 32 -bit 
machine. 

Mike Sauve 
1024 52nd Street, SE 
Kentwood, MI 49508 

Gregg Williams replies: 
Thank you for your letter. It summarizes 

discussions that have gone on here at BYTE 

since I wrote the Macintosh article. We have 
decided that the situation is too complex to be 

accurately specified by one descriptor: the 
multiplicand does not describe the Intel 8080 
well, nor does the internal -bus descriptor 
describe the 8088 (which runs 10 to 40 per- 
cent slower than an equivalent 8086 -see my 
article, "Benchmarking the Intel 8086 and 
8088," July 1983, page 147) well. In addition, 
even the external -bus descriptor falls short. 
Consider the National Semiconductor 
N516008; even though it has an 8 -bit external 
data bus, it is a 32 -bit architecture internally, 
including a 32 -bit by 32 -bit multiply instruc- 
tion. Surely, this kind of power puts the 
NS16008 in a different class from, say, the 
8080. 

Another descriptor that I have just 
discovered is that of the bus width of the 
arithmetic logic unit (ALU), that area of the 
microprocessor chip that performs all the 
arithmetic and logic functions that the chip 
allows. The ALU bus width feels intuitively 
right -it is the ultimate measure of how much 

data the microprocessor works on at a time. 
Does this help us? Hardly, because once we 
get to this level of detail, the philosophies of 
chip design muddy the water. The NS16000 
family has 32 -bit ALU buses. The Motorola 
family is more complex: the 68000 (16 -bit ex- 

ternal bus), 68008 (8 -bit), and 68010 (16 -bit) 
have three 16 -bit ALUs, while the 68032 
(with a 32 -bit external data bus) has three 
32 -bit ALUs. 

Finally, to complicate the issue even more, 
let me relate another possible descriptor men- 
tioned by our editor in chief, Phil Lemmons. 
Things change if you look at the problem of 
describing the "power" of a computer from a 
user's point of view. A user doesn't care what 
operating system is running or whether the 
microprocessor has an 8- or a 16 -bit data 
bus -this person just wants to know, "Will it 
run fast enough so I don't have to wait too 
long ?" and 'What software does it run ?" Com- 
putation speed can often be improved by using 
a chip with a higher clock frequency, but soft- 
ware complexity is determined by the address 
space of the microprocessor -a feature that is 
usually fixed, especially on 8 -bit chips that are 
not part of a family of similar products. (We 

are assuming that software is easier to use if 
it has Help screens, a sophisticated user in- 
terface, and other features that make programs 
more complex and, therefore, larger.) From this 
reasoning, we can argue that the address bus, 
which measures the total amount of memory 
that a microprocessor can address, is a good 
descriptor of a microprocessor's power. Many 
popular programs need more than 64K bytes 
to run in (the limit of traditional 8 -bit 
microprocessors). As memory gets cheaper and 
we find ways to fill it up, there may be a very 

real difference between microprocessors that 
can address 1 megabyte of memory (20 -bit ad- 
dress bus) and 16 megabytes of memory (24 -bit 

address bus). In addition, if a microcomputer 
has been designed to use less memory than the 
microprocessor itself allows, we should make 
note of that fact as well. 

As a result, in BYTE we will state both bus 
widths for example, we will describe the 8088 

as a "16/8 -bit microprocessor (16 -bit internal 
data bus, 8 -bit external)" and the 68000 as 
a "32/16 -bit microprocessor." In recognizing 
that the value of a commercial product is deter- 

mined by more than just these descriptors, we 

will try to give all the information that 
presents a product in the most accurate way. 

In the "At a Glance" text boxes that accom- 
pany our reviews, we will place more emphasis 
on the internal and external data paths and 
the maximum amount of memory the com- 
puter can address. 

Clock Time Benchmarks 

I generally enjoy benchmark articles 
and thus found the February BYTE full 
of interesting comparisons. I feel com- 
pelled to comment on one aspect of 
Avram Tetewsky's article, "Benchmarking 
FORTRAN Compilers" (page 218). The 
author goes to great lengths to obtain 
"true" results for the larger multiuser 
systems in the comparisons, the VAX 

11/780 and the IBM 3081D. Thus, Tetewsky 
reports only CPU time, runs benchmarks 
in the early morning hours so there won't 
be other tasks slowing the system, and 

EPROM PROGRAMMER Fr CIV ERASER FOR THE 80's 
S15 PROGRAMS OVER 300 DEVICE TYPES 

MOS (8K - 256 K, SINGLE & 3 VOLTAGES) BIPOLAR PROMS, 40 PIN MICROS 

BUV -IIA $95.50 
Heavy duty 
Timer 
Safety switch 
110/220 voltage 

Stand Alone 
256K Buffer (200 ns) 
Integrated keypad 
EPROM simulation 
Fast algorithm 
Power down sockets 
Temp compensated 
Ref. voltages 
16 formats & 8 baud rates 
Auto -user friendly -mode 

IBYTE S1S-f 

(BIYIT E K 
COMPUTER SYSTEMS CORP 

S1 5F $995 
OVER 26 FUNCTIONS 

Edit 
CRC check 
Block Move 
Over Program 
Insert 

Delete 
16 Diagnostic 
Functions 
And More ! 

(305) 994 -3520 
4089 S. Rogers Circle #7, Boca Raton, FL 33431 

BUV -IIB $66.50 
Heavy duty 
Safety switch 
UV indicator 

OTHER 
COMPLETE SYSTEMS 
S1 5R (remote) $695 
S1 5P (4 key) $795 
S15B (bipolar) $895 
S15G (gang) $1095 
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Areal fish story. 
by Brett Kirk 

Owner 
Poseidon Aquatics 

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

comes in." 
The one that didn't 

get away. 
"We needed a fast 

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

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

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

If you're up to your ears with data 

Circle 46 on inquiry card. 

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

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

ASHTON 1k1 h 

Suggested retail price, 57(X). 
dBASE II is a registered trademark of Ashton-Tate. 

c Ashton-Tate I983 
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LOON NO FURTHER! 

we'll get you low 
prices and fast 
service, or else) 

ALPHA OMEGA 
CO(7PUTER PRODUCTS 

COMPUTERS 
TA PC IBM Compatible, 128K, 3-320K Drives, 

arallel Port, Monitor $1989 
S NYO MBC 555 w /software 1049 
RIMAR 64K Apple compatible SAVE 
IBM PC Systems SAVE 
KAYPRO II Portable SAVE 

DISKETTES 
SCOTCH 3M SSDD $23 
MAXELL MD2 DSDD 39 

PRINTERS 
C. ITOH 8510 P. 120 cps SAVE 
EPSON FX80 160 cps $495 
EPSON FX100 160 cps 695 
OKIDATA Microline 92 160 cps 445 
OKIDATA Microline 93 160 cps 749 
DELTA 10 160 cps SAVE 
GEMINI 10X 120 cps 279 
GEMINI 15X 120 cps 425 
NEC 3550 35 cps UQ SAVE 
JUKI 6100 UQ 18 cps 445 
PRINTER Pal 24 

MODEMS 
HAYES Smartmodem 1200 $489 
HAYES Smartmodem 1200B 425 
HAYES Micromodem II 265 
ANCHOR A. Mark 1 300 BAUD 81 
ANCHOR A Mark XII 300/1200 269 

MONITORS 
TAXAN 12" Amber $115 
GORILLA 12" Green 85 
USI P13 12" Amber 145 
AMDEK 300G 12" Green 135 
AMDEK 300A 12" Amber 145 
AMDEK Color I 13" 305 
PRINCETON HX -12 RGB 495 
BMC 13" Color 219 

APPLE PERIPHERALS & SOFTWARE 
VIDEX Videoterm 80C w /softswitch ....$209 
VIDEX Ultraterm 279 
MICROSOFT 16K RAMcard 69 
MICROSOFT 280 Sottcard 245 
MICROSOFT Premium Pack 479 
MICROSOFT Premium Softcard IIE 345 
KRAFT & TG Joystick 45 

HAYES Mach II Joystick 33 
PROMETHIUS 1/2 Height Drives 195 
WIZARD IPI Parallel Interface 75 
PROMETHIUS Versacard 149 
EPS Keyboard 289 
KENSINGTON Systemsaver 68 
COOL & TIME (fan, surge, clock) 75 
KOALA Pad 93 
PFS Filing System 81 
PFS Report 81 
DBase II 389 
Wordstar 249 
Home Accountant SAVE 
Multiplan 165 
DB Master Version 4 249 
DB Utility 1 or 2 95 
Magic Window II 109 
Zaxxon 29 
Choplifter 25 
Zork I /II /III 28 
Wizardry 39 
Sublogic Pinball 27 

IBM PERIPHERALS & SOFTWARE 
TANDON TM100 -2 360K 
TEAC 1/2 Height 360K 
MICROSOFT Mouse 
QUADRAM Quadboard w /64K 
QUADRAM Quadlink 
QUADRAM Quadcolor I 

64K RAM Kit 200 ns 
AST 6 -pack plus 
STB w /64K clock, par, serial, game .. 
HAYES Mach II Joystick 
MAYNARD Int. 10MB Hard Disk 
Property Management 
Home Accountant + 
Multimate 
PFS Filing System 
PFS Report 
Lotus 1,2,3 
DBase II 

Friday 
Wordstar 

$219 
195 
139 
269 

SAVE 
215 

55 
SAVE 
..295 

35 
SAVE 

335 
SAVE 

329 
89 
81 

325 
389 
189 
259 

Wordstar Propack w/Mailmrg, Spellstar ..359 
Multiplan 
Flight Simulator 
Deadline 
Zork I /II /III . 

165 
33 
38 
28 

Hundreds of available items. Call for complete pricing information. 

We do not charge for VISA or MASTERCARD 

8;8; 345-4422 MasterCard VISA' 

18612 Ventura Blvd., Tarzana, CA 91356 
All products are in factory sealed packages. We guarantee all items for 30 days. Within this period detective merchandise returns must 
be accompanied by RMA number. All other returns will be subject to a 10 restocking lee For prepaid orders there will be a 3 °. 
shipping charge: 5%K for UPS Blue Label; 55.00 minimum. all orders outside U.S. at 15 °. stripping There wdl be an additional 64.00 
surcharge on C O.D. orders. Cash or Cashiers Check is required on C 0 orders Call' residents add 6 5 °. sales tan Prices subject to 
change without notice. 

28 RITE May 1984 Circle 29 on inquiry card. 

Letters 

even removes the I/O time of a slow 
terminal. 

I wish to question the fairness of com- 
parisons in which one class of computers 
is judged by clock time and another is 

judged by some mythical "true" time. As 
a computer user I go by clock time to 

measure job turnaround. If multiuser 
systems have a large overhead in dealing 
with multiple tasks, why shouldn't that 
be reflected in the benchmark times? 

I have a number of Pascal programs that 
I run on both an IBM 3033 and an Apple 
II using the UCSD p- System. I typically 
get results from my Apple 5 to 30 minutes 
faster than from the IBM. Admittedly, the 
IBM 3033 runs the programs in several 
hundredths of a second, but one can 
spend a long time in both the exec and 
printer queues. 

I suggest that all future benchmark ar- 
ticles that refer to both microcomputers 
and mainframe systems use the same 
standard for judging both, namely clock 
time. 

Philip B. Ender, Ph.D. 
UCLA 
Graduate School of Education 
Los Angeles, CA 90024 

Thinktank 
I wish to thank Mr. Lemmons for bring- 

ing Thinktank to the attention of your 
readers in "Beyond the Word Processor" 
(January, page 53). 

I used an early version of Thinktank on 
the Apple II, running under Apple 
Pascal. FYI, as it was called then, quickly 
became my most important program 
(after my word processor and spelling 
checker). I used it as a reminder program, 
an outline maker for reports and stories, 
and as a general aid to thinking. For 
people who think in headlines and fill in 
the spaces afterward, it is an idea data- 
base without equal. I highly recommend 
it if you have an Apple, a Macintosh, or 
an IBM PC. 

My only regret is that Living Videotext 
chose to expand in the direction of MS- 
DOS, rather than modifying Thinktank 
to work under UCSD Pascal IV. I miss the 
program and wish it would run on my 
Sage II. 

Gerald Perkins 
643 Channing Ave. 
Palo Alto, CA 94301 
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And it's happening again with our IBM 
compatible Rana 2000. This 320K double density 
drive offers a large centering cone for problem - 
free diskettes and our exclusive silencing mecha- 
nism to make it the quietest disk drive you 
can buy. 

At Rana we know the key to our success is 

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

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

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

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

RanaSystems 

dr. 
21300 Superior Street, Chatsworth. CA 91311 213709 5484 
Call loll free 1.800.421.2207. In California only call 1.800.262 -1221 

Source Number. TCT654 

Api tin n r,STSteren trademark of Apple Computer Inc 'Atari ,s a lerpstererl tratleo,.uk of Atari Inc '113M is a registered trademark of Inletnolinnal Bootless Machines Inc 
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ANNOUNCING .. 

NOW WE'VE ADDED EVERYTHING TO TURBO PASCAL 
(EVERYTHING EXCEPT A HIGH PRICE) 

WINDOWING! 

... This is a real shocker. On the IBM PC or PC jr. you'll now have a procedure to program windows.... Any part of the 
screen can be selected as a window and all output will automatically go to this part of the screen only. As many 
windows as you please can be used from the same program. 

AUTOMATIC OVERLAYS! 
... No addresses or memory space to calculate, you simply specify OVERLAY and TURBO PASCAL will do the 

rest. 

GRAPHICS, SOUND AND COLOR SUPPORT FOR YOUR IBM PC OR JR! 

FULL HEAP MANAGEMENT! 
... via dispose procedure. 

OPTIONAL 8087 SUPPORT! 
... Available for an additional charge. 

If you have a 16 bit computer with the 8087 math chip -your number crunching programs will execute up to 10X 
faster! 

EXTENDED PASCAL FOR YOUR IBM PC, PC jr., 
APPLE CP /M, MSDOS, CP /M 86, CCP /M, OR CP /M 80 

Full screen interactive editor providing a complete Program chaining with common variables. 
menu driven program development environment. Dynamic strings with full set of string handling 
11 significant digits in floating point arithmetic. features. 
Built -in transcendental functions. Full support of operating system facilities. 
Random access data files. And much more. 



... NOW WITH WINDOWING 

HERE'S WHAT THE REVIEWERS HAVE SAID ABOUT TURBO PASCAL 

"What I think the computer industry is headed for: well documented, standard, plenty of good features, and a reasonable price." 
Jerry Pournelle, Byte, February 1984 

"Finally, somebody has done it right. A powerful Pascal Z 80 or 8086/88 single pass native code compiler together with a full 
screen editor and error checking to make a super programming development package." 

David Carroll, Microsystems, February 1984 

"The Perfect Pascal" 
Alan R. Miller, Interlace Age, January 1984 

"It is, simply put, the best software deal to come along in a long time." 

Bruce Webster, Softalk IBM, March 1984 

If you already own Turbo Pascal 
version 1.0, you can upgrade to 2.0 
for $29.95. Just send in your old master 
with your check. (Manual update included 
of course). 

LEARN TO WRITE 
A SPREADSHEET 

Our offer includes MICRO - 
CALC, a spreadsheet written 
in Turbo Pascal. It will be 
on your disk, and ready to 
run. And we've included the 
source code to show you 
exactly how a spreadsheet 
is written! 

ORDER YOUR COPY OF TURBO PASCAL VERSION 2.0 TODAY 
For VISA and MasterCard orders call toll free: 1- 800 -227 -2400 x968 

In CA: 1- 800 -772 -2666 x968 

(lines open 24 hrs, 7 days a week) 
Dealer & Distributor Inquiries welcome 

408 -438 -8400 

CHOOSE ONE (please add $5.00 for 
shipping and handling for U.S. orders) 

Turbo Pascal 2.0 $49.95 
Turbo Pascal with 8087 support 
$89.95 
Update (1.0 to 2.0) Must be 
accompanied by the original 
master $29.95 
Update (1.0 to 8087) Must be 
accompanied by the original 
master $69.95 

Check 
VISA 

Card # 
Exp. date: 

Money Order 
MasterCard 

Shipped UPS 

D)) BoRmnD 
N)) INTERNATIONAL 
Borland International 
4113 Scotts Valley Drive 
Scotts Valley. California 95066 
TELEX: 172373 

My system is: 8 bit 16 bit 
Operating System: CP /M 80 
CP /M 86 _MS DOS _PC DOS - 
Computer: Disk Format. 
Please be sure model number & format are correct. 

NAME. 
ADDRESS: 
CITY/STATE/ZIP. 
TELEPHONE. 
Caldornia residents add 6% sales tax Outside U S A add St 5 00 Of 

outside of U S A payment must be by bank draft payable in the U S 
and in U S dollars.( Sorry. no C O D or Purchase Orders A14 



Letters 

Phil Lemmons's essay "Beyond the 
Word Processor" (January, page 53) is an 
excellent piece of writing /thinking. The 
comparison to spreadsheets was a crisp 
and striking illustration of his idea. He 
targeted the most crucial and relevant 
limitation and challenge for current text - 
editing software. What was exciting and 
valuable about word processing for the 
writer was the way in which it rendered 
manageable the physicality of the text - 
it transformed the "hard" actuality of 

written work into a "soft" virtual existence 
and thereby eliminated much of the busy- 
work involved in preparing a text. But 
current software is geared to the product 
rather than the process of writing. The 
word processor is the writer's secretary. 
It is interesting to reflect on how the 
writing process itself is being transformed 
by what the computer makes possible. 

Mr. Lemmons's call for writers to ex- 

press their needs and dreams is an invita- 
tion to experiment with the very process 
of writing /thinking. Good article! 

John Glazer 
616 Pearl St. 
Ypsilanti, MI 48197 

George Orwell and 1984 

I am at a loss to understand why, in an 
otherwise balanced and penetrating ar- 
ticle, G. Michael Vose would choose to 
"rewrite" the history of George Orwell 
and his most famous work ( "1984 and 
Beyond," January, page 100). His descrip- 
tion of Orwell (Blair) as a fanatic anticom- 
munist conjures up a caricature, a half - 
mad mixture of Joe McCarthy and Doctor 
Strangelove. Mr. Vose then limits Orwell's 
portrait of a dismal future to one 
dominated by "fascists" All of this implies 
that Orwell was an unbalanced indi- 
vidual, describing a threat from only one 
source. 

Yet Orwell and his book were no such 
thing. He was anticommunist certainly, 
but also an idealist, humanist, and pas- 
sionate socialist, and one who in no way 
considered himself part of the "right," 
fanatical or not. Neither did he take the 
easy way out in constructing the govern- 
ment of the future, one that would have 
conveniently ignored the tyranny grow- 
ing beyond the Elbe. Orwell was opposed 
to any system that enslaved both the in- 
dividual and society and labeled such 

systems with the more useful and in- 
clusive term totalitarianism. 

As Mr. Vose correctly notes, the per- 
sonal computer may prove an aid in 

preventing such a future. You can bet 
computers won't be a mass -consumer 
item in any totalitarian society, fascist or 
communist. 

John C. Ruane 
USS Wabash AOR -5 
FPO San Francisco, CA 96683 

Penny -Wise 

In the February BYTE, Jerry Pournellé s 

User's Column (page 113) addressed the 
use of the "Disk Doubler" to enable the 
use of the back side of disks on single - 
sided drives. I was glad to see that he 
recommended against using this tactic, 
but I feel that he left out the most impor- 
tant reason for not using it. 

The inside of a disk jacket is lined with 
a porous material that both lubricates and 
cleans the disk as it rotates in the jacket. 
Many small particles are trapped by this 
material and held out of the way so the 

PLOTWARE -z Thi.8 
interfaces to most 

dei ces: CRT' S, 
PLOTTERS, DOT 

MATRIX PRI NTERS 
(at maximum dot 
resolution), & 

with "do -it- 
yourself" custom 

attachments. 
Use with PCDOS, 
MSDOS, CPM /88, 

CPM /80, CDOS, etc. 
( and UNIX i n MAY! ) 

Makes all charts 
with FONTS (several 
text styles), Greek, 

italic, Russian, 
Old English, or 

different shaded, 
very stylish ones. 

Even Hebrew and 
math or special 

symbols - or "Do- 
it -yours elf "fonto. 
I nc1 ude LOGO' S and 
digitized figures. 
Plus - all pictures 
can be TRANSMITTED 

to remote stations. 
Use with electronic 
"cut-and-paste", or 
camera ready copy. 
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GET PLOTWARE -z : A reliable 
with over 3 years of proven 
Complete with comprehensive 

system 
us age. 
manual 

now with user- written application 
notes & extensive "wal k -thru" hel p 

DI RECT ACCESS 
to your data from 

1. Word Processors 
(like WORDSTAR) 

2. DATA BASE files 
(like dBASE II) 

3. SPREAD SHEETS 
(Super Cal c 2) 

4. Compi I ers, and 
Assemblers -even 
interpretive BASIC 

5 easy ways to use, 
from : menu driven 
to command files to 
direct library use. 
try the DEMO at your 
dealer or contact: 

THE 

ENERCOMP CO. 
1978 S. Garrison #7 

Lakewood, CO. 80228 
( 303) 987 -0125 
telex: 499 -6925 
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In the Hard Disk Jungle 
Tallgrass Clears 

A Path 

In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBMt?PC /XT, the 
T.I. Professional and related computers. 

TALLGRASS INNOVATIVE FEATURES 

Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 

Available from COMPUTERLAND': Entré 
Computer Centers, MicroAge" Computer Stores 
and other participating computer dealers. 

MASS STORAGE SYSTEMS with formatted 
HardFileTM capacities of 6, 12, 20, 35 and 70 Mb, 
all with built -in tape backup. 
CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file -by -file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low- capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCneeand EtherSharetM 
HIGH RELIABILITY with dual directory and 
read -after -write verify options. A dedicated 
landing zone, where the read /write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

New! 
IBM -XT Cartridge 

Tape Backup 
World Headquarters: Tallgrass Tcchnnk'gics Corp. / 11100 W. 82nd Sr. 
Overland Park, KS 66214 /913/492-6002 /Telex: 215400 Tarr UR 

Canadian Headquarters: Tallgrass Tvc hnologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada 1.4V 1H2/416/673 -3244 

European Distributor: CPS Computer Group, IT'D 
Birmingham, England B276B111(021) 7073866 

Australian Headquarters: 7algrasr'richnolgies (Australia): Five Dock Playa, 
Suite 12/50 Ureat North Road /Five Dot k 'Sydney, N.S.W. 2046/(02)712-2010 

IIIM' rrxnernJ t,.adrm.ark of hnrr nau.m.,I Hu.uuwe Mal lint t oryx. I'l/nrlr is a trademark I Ckrhi i tel logy I:Ihrrtihare'' e. a registered tradrma,k ul A_om Corp 



Letters 

disk will not be harmed. However, when 
the "Disk Doubler" is used and the disk 
is inserted in the drive upside down to 

use the back side, the disk rotates in the 
reverse direction. Thus, any and all par- 
ticles that were trapped during the origi- 
nal rotation can be released back onto the 
disk. Premature failure of the disk, or at 
least loss of data, is virtually guaranteed. 

I have long recommended that this is 

not a worthwhile savings tactic; the po- 
tential of lost data far outweighs the small 
dollar savings in disks. 

Larry C. Hansford 
Creative Computer Consultants Inc. 
POB 66 
New Carlisle, OH 45344 

"In Defense of Luddism" 
I was disappointed to find that you felt 

the editorial urge to reprint the narrow - 
minded and reactionary opinion of the 
Wall Street Journal article, "The Luddite 
Answer to Unemployment," by Bruce 
Bartlett, in your Editorial on page 4 of the 
January issue. Mr. Bartlett may be an 

economist with impressive credentials, 
but he is no historian, and he seems to 
be a poor social analyst as well. 

It is a historical cliché, and an inaccurate 
one, that the Luddites of early 19th cen- 
tury England broke machines because 
they were "afraid" of technology, or even 
that they hoped to save jobs of workers. 
The true mission of the Luddites was 
pointed out clearly by MIT historian 
David Noble in a series of articles entitled, 
"In Defense of Luddism," that appeared 
in the most recent three issues of the 
political journal Democracy. Noble shows 
that the Luddites were primarily con- 
cerned with the control of the workplace 
at the point of production. These skilled 
English craftsmen were resisting the in- 
troduction of machine technology that 
made their skills obsolete, and which 
forevermore turned over the control of the 
production of their product to a capitalist 
owner. The Luddites correctly perceived 
that the industrial revolution was gener- 
ating a two -class system of owners of 
machines and laborers on machines, a 
system that placed little value in skill or 
in the relationship between a producer 
and his product. Noble also pointed out 

that the Luddites were not simple- 
minded "machine- smashers" who 
bashed looms and other devices out of 
some irrational, primitive anger. On the 
contrary, the Luddites chose their targets 
carefully after some rather sophisticated 
analysis on the social effects of machine 
technology. 

The issue that the Luddites truly ad- 
dressed (not what Bartlett would have us 
believe they represented) is still with us 
today. The important issue that traces its 
roots to the Luddites is not fear of tech- 
nology, but the pressing question of who 
controls the workplace. Are we to have 
an economy that persistently excuses its 
abuses of humans by saying that "tech- 
nology is neutral" and "we can't stand in 
the way of Progress "? What is progress 
if it does not serve human needs? And 
human needs are not entirely encom- 
passed by employment. The Luddites 
understood that the battle for control of 
the workplace necessarily includes a bat- 
tle for dignity, political rights, equality, 
and freedom. And they were right -they 
lost the battle, and the next hundred 
years of the western world we remember 
chiefly through the dark writings of 

The highest performance 

for our IBM PC, IBM P 

COMPARE FEATURES 
80- Column Text 
13" black matrix tube 
.31 mm pitch -720 Horizontal dot resolution 
Swivel base 
Green Text mode -for less eye fatigue 
Cable supplied for IBM PC 
Switchable pos. or neg. synch. 
6 Months warranty 
Save hundreds of dollars -by ordering direct 
Offer ends June 30, 1984 

TILTS: 5° to 15° 

Send for the PX -IV brochure or to 
order your PX -IV, send 8499* plus 815.00 
for shipping and handling to: 

LEJ Inc., Suite 210 
140 Rt. 17 N. 
Paramus, N.J. 07652 

Money orders, MasterCharge, Visa 
and checks accepted. Discounts avail- 
able for OEM volume purchases. N.J. 
residents add 6% sales tax. 

If after two weeks of use you are not 
completely satisfied we will refund 
your money less shipping charges. 

INCORPORATED 
Suite 210 

140 Rt. 17 N. 
Paramus, N.J. 07652 

(201) 871 -1112 
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Ion't buy Omninet 
just becau - it the 

#lnet k 
Buy it because it's the best buy. 

At under $500 per node, OMNINET 
has the lowest cost per station of 
any local area network. 

Because an OMNINET Network 
uses simple, twisted pair wire. 
Which means that cabling costs one 
fifth of the coaxial alternatives, 
with none of the installation 
headaches. 

Result? OMNINET is both 
easier and less expensive to 
install. Or expand. 

Buy the system 
for unmatched 

flexibility. 

From Apples 
to Zeniths, 
OMNINET 
handles 
more types 
of micros 
than any 

other net- 
work. So keep 

the DEC's in Data Proc- 
essing and the PC's in 
Purchasing; OMNINET 

makes for great work- 
ing relationships. 

And starting with 

options like electr 
people can choose 
different programs 
their needs. Not the 

limitatio 

mail, your 
over 500 

rding to 
twork's 

Corms 
Omn(dNue" Corpus Bank' 

Corms 

Zenith 

Corvus OMNINETNetwork Printer 

What's , CORVUS 
can handle a ' our 
hardware nee .. From 
6to45MBh risks 
through 200MB Ran- 
dom Access backup at 
an amazing $11 her 
megabyte. Both With 
OMNINET ,server5.built 
right in. 

Buy the OMNINETNetwork 
for the most expandability. 

If you're just starting a network, 
consider OMNISHARETM Software. It 
lets your regular PC's or PC -com- 
patibles make full use of the disk 
space on an IBM PC XTTM 

When you want to draw on the 
resources ofyour central comput- 
er, you'll want Corvus' SNA Gateway. 
It lets your network's micros tap 
into your mainframe's information. 

Whether you have 2 computers 
or 2,000, OMNINET can get the 
most out of them. 

Buy us for our experience. 

We pioneered local area network- 
ing for micros. And were con- 
stantly working on better ways to 
give you the system r_ 
you need,with the ,r 
versatility you (r 
want, at a price t( 59% 1 

that makes sense. 
With the result that 

3 out of every 5 locally- networked 
micros in the world are connected 
to a CORVUS network* 

Give us a call at 800 -4- CORVUS 
to find out more. 

Because when it's all said and 
done, one of the best arguments for 
going with an OMNINET Network 
is really very simple. 

Buy it for your peace of mind. 

** 
RVUS 

The Networking Company. 
'59% of all locally-networked micros operate in a CRVtIS network 
according to InfoC.o p I:ORVUS.THE NETWORKING COMPANY. 
OMNINET and OMNI.SHARE. an trademarks o(CORVUS SYSTEMS INC. 

IBM PC and PC XT are trademarks of International Business 
Machines. APPLE is a trademark of APPIE COMPUTER INC DEC is a 

Trademark of DIGITAL EQUIPM ENT CORPORAT7ON. Zenith is a trade- 
mark of Zenith Corporation.T1 is a trademark of Texas Instruments. 
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FOR YOUR 
BOTTOM LINE. 

eeas` $369 
WORD PROCESSING/ 
EDITORS 

Easywnter I System 
(3 pak) $149 

Easywnter II System 
(3 yak) $199 

Edix /Wordix $279 
Einstein Writer $199 
Final Word $189 
Microsoft Word $239 
Microsoft Word /Mouse $299 
Mullimate $279 
Peach Text 5000 $199 
Perfect Writer /Speller $249 
PFS Write $ 95 
Samna Word II $329 
Select Word Processor $199 
Spellbinder $249 
SSI Word Perfect SCall 
SuperWriter $179 
Volkswrite' $129 
Volkswriter Deluxe $179 
The Word Plus (Oasis) $109 
WordPlus-PC with The Boss $329 
WordStar $249 
WordStar Professional 

(WS /MM /SS /SI) $369 
WordStar Options Pak 

(MM /SS /SI) $189 

ACCOUNTING MODULES 
Ask Micro Accounting 
BPI Accounting 
IUS EasyBusiness System 
MBA Accounting 
Open Systems Accounting 
Peachpak 4 (GL/AP/AR) 
Peachtree Accounting 
Real World Accounting 
Star Accounting Partner 
(GL /AP /AR /PAY) 

03 '299 

é°`sos369 
HOME /PERSONAL FINANCE 

Dollars and Sense $119 
Financier II $119 
Home Accountant Plus $ 99 
Tax Preparer 84 $189 

DATABASE SYSTEMS 
Alpha Data Base 
Manager II $179 
Condor Ill $329 
dBase II $369 
DBplus $ 89 
Easy Filer $219 
Friday $179 
InfoStar $269 
Knowledgeman $309 
Perfect Filer $159 
Personal Pearl $199 
PFS File /PFS Report 5169 
Quick Code $179 
R:base 4000 $299 
T /Maker Ill $199 
TIM IV $269 
Versaform $249 

PROJECT MANAGEMENT 
Harvard Project 

Management 
Scitor Project Scheduler 
VisiSchedule 

$289 
$229 
$199 

$299 GRAPHICS 
$369 BPS Business Graphics $229 
5319 Chartman Combo (118IV) $349 
$369 Chartmaster $259 
$459 dGraph 5189 
$239 Fast Graphs $199 
$399 Graphwriter Extended $429 
$469 PC Draw $219 

PFS Graph $ 95 
$269 VisiTrend /Plot $199 

b 

s` :299 

to'''" =279 
SPREADSHEETS /MODELING 

lack 2 

lotus 12 3 

Multiplan 
Perfect Calc 
SuerCalc 3 

TK. Solver 
VrsiCalt IV 

SCall 
$319 
$159 
5159 
$239 
SC all 

$159 

LANGUAGES /UTILITIES 
Access Manager $239 
Digital Research 

C Compiler $219 
Display Manager $299 
Microsoft C Compiler $329 
MS Basic Compiler $249 
MS Fortran $239 
Pascal MTt86 $249 
Norton Utilities $ 59 

COMMUNICATIONS/ 
PRODUCTIVITY TOOLS 

Crosstalk $119 
Memory Shift $ 79 
Move It $109 
Prokey 3 0 $ 95 

HARDWARE PERIPHERALS 
AST Six Pack Plus (64k) $ 299 
Quadboard (0k) S 229 
Hayes 12008 with 

Smartcom $ 439 
Hayes Smartmodem 1200 S 549 
Hercules Graphics Board S 359 
Epson FX-100 Printer $Call 
Comrex II Printer SCall 
NEC 3550 Printer $1899 
C Itoh Prowrder $ 399 
C Itoh Starwnler $1249 

°s°l =329 

'Add 3% for shipping. 

VIS 

Sé 
t " =299 

EXTRA $$$ SAVINGS 
With each order, we offer discount coupons worth up 

to $10 on your next order. 

free 
Diskette 
Library Case 
. . . with your order. This attractive- 
case protects, indexes and stores 
10 diskettes for quick retrieval. 
Normally a $10 value, it is now 
available FREE to Soft line customers 
TERMS 
Checks -allow 14 days ro clear Credit 
processing -add 3"% COD orders -cash. 
M O or certified check -add 53 00 Shipping 
and handling UPS surface -add 53 00 per item 
( UPS Blue 56.00 per item) NY Stare 
Residents -add applicable sales rax. All 
prices subject to change 

To Order call 

i-800-221-126u 
In New York State call (212) 438 -6057 

For technical support 
and information call 
(212) 4386057 

Monday thru Friday 
9:00 AM -7:00 PM 

Sundays 
10:00 AM - 4:00 PM 

Softline Corpor.ition 
3060 Bedford Ave Brooklyn. N Y 11210 

TELEX 421047 ATLN UI 
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Dickens and the solemn warnings of 

Marx. 
There are no intellectuals or pundits 

who are "creating unnecessary fears and 
anguish among workers," as Bartlett 
writes, as if workers were frightened 
children. Workers have legitimate 
grievances and demands of the system 
they have built, and they will deal with 
them as they see fit. They may be, and 
in some cases are, following the lead of 
the Luddites by smashing machinery. But 
this is no more an irrational response to 
technology than is putting millions out 
of work without knowing what to do with 
them. There has been and may always be 
an overtly political battle over the nature 
of work and its rewards. The Luddites 
were the opening volley of this battle in 
our time, and it may be time to listen to 
what they were really saying. 

Gary Chapman 
Department of Political Science 
Stanford University 
Stanford, CA 94305 

X- raying Disks 

I am currently part of a team working 
on a large application project to run on 
an IBM PC. We have had to do a lot of 
traveling by air and, consequently, our 
disks have been sporadically "zapped." 

Based on my limited memory of high 
school physics, I do not think that X rays 
could have damaged the disks. I believe 
that the magnetic fields of the X -ray 
equipment power supplies are the 
culprits. Although we remove the disks 
from our carry -on luggage prior to enter- 
ing the X -ray machines, we still sustain 
occasional damage. I believe this happens 
at the entry point to the machines where 
we stop to unload the disks. That is, the 
magnetic fields extend a significant 
distance around the equipment. 

Now my tactics are as follows: (1) I put 
each box of disks in a lead -foil film pouch 
(although I doubt that this really offers 
protection against magnetic fields). (2) I 

carry backup sets of disks. This has al- 
lowed me to recover on all occasions. 

I would be interested to know how the 
hard disk will react to airport X -ray 
systems, and I would appreciate any in- 
formation on this subject. 

Steven A. Green 
2393 Traymore Rd. 
University Heights, OH 44118 



1948 

One of the first Zenith television receivers. 

1984 

ZVM -135: 80 column display. Audio feature 
ideal for expanded IBM PC Jr. 

Only a company with 
36 years of TV smarts 
could make monitors 

this good. 
Zenith introduced its first television receiver to a delighted America in 

1948. It had single -knob tuning and an 11 -inch porthole screen. 

Earlier this year, Zenith made its sixty millionth television set. And every 
one has been built according to this credo: "The Quality Goes In Before The 
Name Goes On." 

Zenith continues this tradition of video excellence with its extensive line of 
monitors. Monitors that will first dazzle you with their graphic display, then earn 
your admiration over time with their reliability. And surprise you with their very 
competitive prices. 
There's a Zenith monitor for just about any personal computer, including IBM and 
Apple, with seven models offering everything from monochrome green or amber 
to high -resolution color. And some models can also be used with VCR or video 
disc systems. 

Nobody understands video like Zenith.lb find out more about their fine monitors, 
call 1- 800 -842 -9000. ext. 1, for the name ofyour nearest Zenith Data Systems dealer. 

70,_//m 
I data 

THE QUALITY GOES IN BEFORE THE NAME GOES ON 

ZVM -122A Non -glare ZVM -123A: Non - ZVM -124: Super 
amber screen. Corn- glare green screen. resolution for IBM PC 
patible with most Composite video with monochrome 
microcomputers. input. adapter. 

Circle 412 on inquiry card. 

ZVM -131: 40 column 
display. Audio amplifier. 
Ideal for IBM PC Jr. 
or Adam. 

ZVM -133: 80 column 
display. Ideal for IBM PC 
and compatibles. 

01984, Zenith Data Systems 
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We wrote the 
book on portability 

In nine 
different lan. ua. es. 

8080 / 8085 /720 
CP/M 
MP/M II 

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

8086/8088 
IBM 
PC DOS 

8086/8088 
MS DOS 

MC -68000 
CP/M -68K 

FORTRAN -77 TBA 

C BASIC Compiler ,/ ,/ 

Pascal/MT+ ,/ 

Level II COBOL TBA 

PM TBA 

C 
Assembler Plus 'Ibols ,/ TBA 

Access Manager ,/ TBA 

Display Manager ,/ ,/ TBA 

micro /SPF ,/ 

COBOL Animator ,/ ,/ TBA 

Personal BASIC TBA 

Dr. Logo / TRA 



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 -77. 

M 

The newest 
member of our remarkable family. 

'lb complement languages, we offer a complete workshop of 
development tools. Our Display ManagerTMand 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'" An editor that helps turn 

-n 
° 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. 

your invaluable experience into valuable new 

10 DIGITAL 
RESEARCH' 
We make computers work. " 

micro /SPF Is a trademark of Phaser Systems. Inc Animator and Level II COBOL are trademarks of Micro Focus. Ltd IBM oa regstered trademark of International Business Machines Coreoraton 
The Digital Research logo and products are either trademarks or registered trademarks of Digital Research Inc ©1984 Digtal Research Inc All nghts reserved 
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Trum p Card 
Part 1: Hardware 

Speed up your IBM PC with 16 -bit coprocessing power 

When asked what computer lan- 
guage I prefer, I generally reply, 
"Solder.' This response is not an ef- 
fort to be cute but rather to express 
a preference for dealing in the terms 
I know best. I don't avoid software. 
I just try to minimize my involve- 
ment. 

When it is necessary to write 
simulation and test programs, I bite 

Copyright © 1984 Steven A. Ciarcia. 
All rights reserved. 

Steve Ciarcia 
Consulting Editor 

the bullet. Unless the function is 
time -critical, I most often choose 
BASIC because it comes closest to be- 
ing a universal programming lan- 
guage. Virtually all personal and 
business computers support it, and 
if I confine my command choices to 
the more common instructions, the 
demonstration programs that I com- 
pose on an IBM PC should also run 
on your Cromemco Z2. 

With few exceptions, you can com- 
pute your accounts receivable or type 

in and play a game equally well with 
an Apple or IBM PC using BASIC. 
The fact that one has a 6502 micro- 
processor and the other uses an 8088 
is irrelevant. The output will be the 
same. 

The value of high -level languages 
is that they isolate the user from 
microprocessor peculiarities and 
facilitate transportable software. Un- 
fortunately, the average ROM (read - 
only memory)- resident BASIC inter- 
preter was never written with perfor- 

Photo 1: The wire -wrapped prototype of the Trump Card, shown from the front. The left side of the board contains 512K bytes of type -4164 

dynamic RAM; the right side contains the Zilog Z8001 and an interface to the IBM PC 1/0-expansion bus. 
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mance in mind. Usually taking 5 to 
10 milliseconds (ms) to execute an 
individual instruction, it can seem 
like forever when running long 
programs. 

As a writer, I have grown to ap- 
preciate the universality of BASIC, 
even with its shortcomings. By 
treating the computer as a black box 
with I/O (input /output) ports and 
BASIC, I have been able to provide 
projects that can be implemented on 
most systems directly. As an engi- 
neer /designer, however, I am aggra- 
vated by its slowness and feel no 
animosity toward critics who have 
converted to languages such as Pascal 
or C to gain processing speed. 

Rather than make further excuses, 
I decided to solve the problem in 
classic Circuit Cellar tradition - 
simply build a black box that im- 
proves system throughput and runs 
BASIC programs faster. 

Processors and Performance 
Generally speaking, most people 

confuse microprocessor benchmarks 
with system throughput. The com- 
parison of microprocessor- instruction 
execution speeds is not really in- 
dicative of a computer's capabilities. 
Performance is more often governed 
by the operating system and magni- 
tude of the application program. It is 
a false assumption that all software 
written for a 16 -bit microprocessor 
will necessarily run faster than on an 
(3a) 

Photo 2: The rear of the Trump Card prototype. To save time, the memory section was laid 
out as a printed- circuit board, with wire -wrapping saved for the processor side. As shown 
here, the Trump Card is installed for testing in an MPX-16 computer, which has I/O slots 
compatible with the IBM PC. 

8 -bit microprocessor. Machine - 
language fast Fourier transforms 
(FFT) run quickly on a 6502, but an 
accounting package that has to con- 
stantly interleave a program into and 
out of disk may be encumbered by 
64K bytes of operational memory in 
the Apple. In all likelihood, large 
spreadsheets and accounting pro- 
grams will run more efficiently in the 
larger memory space provided on an 
8088 system such as the IBM PC. 

Raising the performance of a high - 
(3b) 

level language such as BASIC takes 
more than raising a microprocessor's 
clock rate. Instead, it involves a com- 
bination of decisions that can 
ultimately affect the entire system 
throughput. We can expand the 
memory available to application pro- 
grams in an effort to limit repeated 
disk accesses and configure a portion 
of memory as a RAM (random- access 
read /write memory) disk drive to ex- 
pedite disk operations when they are 
required. We can optimize the effi- 
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Photo 3: Execution -time visual comparison. (3a) Without Trump Card -a two -second exposure of the display while running the BASICA 
program in listing 1. The program has executed the PRINT statement and still is dimensioning the arrays. (3b) With Trump Card -the same 
two -second exposure of the program execution (with PRINT statement added) shows the arrays have been dimensioned and the prime numbers 
are being overprinted so fast that they blur. 
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Apple II Apple Ill TRS -80 Model II 

224 222 189 

IBM PC IBM PC (with Trump Card) 

190 2.4 

Table 1: A comparison of execution times (in seconds) of the benchmark program in listing 
1. 

ciency of the high -level language by 
operating it in a compiled mode 
rather than as a repeatedly inter- 
preted task. Finally, if the functional 
throughput of a particular application 
becomes dependent upon direct 
microprocessor intervention, for 
those tasks, substitute a faster 
microprocessor or help it with a 

coprocessor. 

A Black Box Called Trump Card 
This article is not about building a 

classic speed -up board for the IBM 
PC. The word "speed -up" implies 
replacing the 8088 with an 8086 or 
80186. Instead, visualize your PC as 
a black box with an input, output, 
and crank. Rather than simply turn- 
ing the crank faster, think of adding 
another black box, in the same path 
between input and output, that per- 
forms selective tasks more efficient- 
ly and faster than the 8088 alone. To 

increase the relative throughput of 
the system, I have designated an 
alternate path for specific program 
functions. 

I've named this separate box 
Trump Card. It is a functionally in- 
dependent 10 -MHz Zilog Z8001- 
based computer with its own 512K 
bytes of memory. Designed specif- 
ically as a compiled high- level- 
language computer, Trump Card is 
addressed as an I/O device that com- 
municates through the expansion 
bus (see photos 1 and 2). 

Among the specific functions that 
Trump Card supports are BASIC, C, 
CP /M -80, text editing, Z8000 assem- 
bly- language programming, and a 
RAM disk. It does not directly ex- 
ecute programs written in 8088 
assembly code, such as Lotus 1 -2 -3. 

It instead executes programs written 
in high -level languages such as 
BASIC or C (a Pascal compiler and 
8088- to -Z8000 translator are in the 

42 BYTE May 1984 

works). Alternatively, it can enhance 
the function of programs such as 
1 -2 -3 by expanding available memory 
and speeding disk functions. The 
ultimate purpose of Trump Card is to 
improve system throughput. 

This month, I will outline the basic 
functions of Trump Card and 
describe its hardware in detail. This 
is, of course, a Circuit Cellar con- 
struction project, and you are en- 
couraged to build your own Trump 
Card. More on that later. Next 
month, I'll describe some of the soft- 
ware in detail and do a little 
benchmarking. 

First, a little about Trump Card and 
the Z8001. 

Trump Card 
Trump Card is a peripheral board 

that plugs into any expansion slot on 
an IBM PC or PC- compatible com- 
puter. It contains a 10 -MHz Z8001 
and up to 512K bytes of memory. To 
use it, you simply load a BASIC, 
CP /M -80, or C program from PC- 
DOS and type "RUN." Its memory 
can also be used as a RAM disk. 

Trump Card comes with software 
that translates existing BASIC and 
other high -level -language programs 
to run with reduced overhead. To 
speed the execution of BASICA, 
Trump Card compiles the code with 
a special version of BASIC called 
TBASIC. Unlike other compilers, this 
has no separate compiled -code disk 
files (unless you specifically want 
them) and no long delays. TBASIC 
instantly compiles the program in a 
few tenths of a second when you 
load the file into Trump Card. In ap- 
pearance, it looks like any old, slow 
interpreted BASIC, but it runs with 
the speed of a compiler. 

TBASIC is PC BASICA-compatible. 
You can use either the Trump Card 
screen editor or BASICA's editor to 

Listing 1: Sieve of Eratosthenes prime - 

number- generator program. 

S DEFINT A -Z 

10 SIZE = 8190 
20 DIM FLAGS(8191) 
30 PRINT "Only 1 iteration" 
50 COUNT = 0 
60 FOR I = O TO SIZE 
70 FLAGS(I) = 1 

80 NEXT I 

90 FOR I = O TO SIZE 
100 IF FLAGS(I) = 0 THEN 180 

110 PRIME = I + I + 3 

120 K = I + PRIME 
130 IF K> SIZE THEN 170 

140 FLAGS(K) = 0 

150 K = K + PRIME 
160 GOTO 130 

170 COUNT = COUNT + 1 

180 NEXT I 

190 PRINT COUNT, " PRIMES" 

write your programs. Then run the 
same program using either Trump 
Card or BASICA. Depending upon 
the instructions you use, Trump Card 
provides a tenfold to hundredfold in- 
crease in program performance (see 
photo 3). Table 1 shows typical results 
of what Trump Card can do with the 
prime- number Sieve of Eratosthenes 
program (September 1981 BYTE, 
page 180) frequently used to bench- 
mark computer systems (see listing 
1). 

Though I conceived of Trump Card 
initially as a BASICA enhancement, 
it didn't take me long to realize that 
a Z8001 with 512K bytes of memory 
has some real computing power and 
deserves proper support. For that 
reason, the software supplied with 
this project is much more extensive 
than usual. With the utilities and 
languages included, you should have 
little trouble using the vast software 
base of Z80 and Z8000 programs. 

Trump Card includes the following 
software: 

BASIC Compiler - TBASIC is PC 
BASICA- compatible. The dif- 
ferences between the BASICA in- 
terpreter and the TBASIC compiler 
are minimal. Most instructions are 
implemented without modifica- 
tion. 

CP /M -80 Emulator Trump Card can 
run your CP /M -80 Z80 assembly- 



language programs directly with- 
out special disk headers or transla- 
tion programs. Simply download 
your Z80 programs and run them. 

C-Compiler-Trump Card includes 
the industry standard version of C 
that is described in The C Program- 
ming Language by Kernighan and 
Ritchie. 

Debugger- Intended to aid in pro- 
gram development. With it, you 
can examine and replace memory 
and register contents, set break- 
points, or single -step through 
programs. 

Screen Editor -Incorporating many 
of the features included in word 
processors, the editor enables you 
to write or examine ASCII text files 
for either the PC or Trump Card's 
use. 

Multilevel Language Compiler This 
is a structured assembler that 
allows Pascal -like control and data 
types, arithmetic expressions with 
automatic or specified allocations 
of registers, and procedure calls 
with parameter passing. 

RAM Disk Trump Card can allocate 
128K to 387K bytes of its on -board 
memory to function as an in- 
telligent RAM disk (DOS 2.0 only). 
This memory is separate from and 
in addition to any already existing 
on the PC bus. Trump Card's other 
functions can run concurrently. 

The Z8000 Microprocessor 
A block diagram of the Z8000's in- 

ternal structure appears here as 
figure 1. As the programmer sees it, 
the Z8000 contains sixteen 16 -bit 
general- purpose registers (for ad- 
dresses or data) that may also be 
used in groups to form as many as 
eight 32 -bit registers or four 64 -bit 
registers. The low -order halves of the 
registers may be used for byte opera- 
tions, thus the Z8000 is able to ma- 
nipulate data in 8 -, 16 -, 32 -, and 64-bit 
pieces. 

The eight addressing modes are 
register, indirect- register, direct -ad- 
dress, indexed, immediate, base -ad- 
dress, base -indexed, and relative -ad- 
dress. The instruction set utilizes data 
types ranging from single bits to a 
32- bit -long word. The processor ex- 
ecutes 110 distinct instruction types 

r--- 
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Figure 1: Block diagram of the internal structure of the Zilog Z8000 family of microprocessors. 

that, when permuted by all the ad- 
dressing modes and data types, 
create a set of more than 400 
instructions. 

The Z8000 has two different modes 
of operation: system and normal. 
Which mode of operation is in effect 
is controlled by a bit in the flag -and- 
control word (FCW). The main dif- 

ference between the operating modes 
is that some of the control /interrupt 
and I/O instructions work only in the 
system mode. To simplify the design 
of the Trump Card, I chose to use 
only the system mode. 

The Z8001 (see photo 4) is the 
memory- segmented version of Zilog's 
chip; it comes in a 48 -pin DIP (dual- 

Photo 4: The 48 -pin dual -inline package that houses the Zilog Z8001 microprocessor, the 
heart of the Trump Card. 
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Figure 2: Pinout arrangement of the Z8001 memory- segmented version. 

inline package), the pinouts of which 
are shown in figure 2. (The nonseg- 
mented 40 -pin version is called the 
Z8002.) By memory segmentation, 
the directly addressable 8- megabyte 
memory space is divided into as 
many as one hundred twenty -eight 
64K -byte regions. Seven segment - 
selection lines coming out of the 
Z8001 control the high -order memory 
addressing. When the Z8001 is reset, 
the segment addressing automatical- 
ly reverts to segment 0, the lowest 
64K -byte block of memory. Transfer 
of control between segments is done 
by jumps, calls, and returns. 

Inside the Trump Card 
The schematic diagram of figure 3 

shows the Trump Card's circuitry. It 
can be plugged into any expansion 
slot of an IBM PC or into any other 
computer with compatible I/O slots 
and operating system. 

Five of the Z8001's seven segment - 
selection lines, SNO through SN4, are 
used in the Trump Card to decode 
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addresses for up to 1 megabyte of 
RAM (512K bytes fit on the board) 
and 4K bytes of ROM (read -only 
memory). Segment line 4 selects be- 
tween the ROM, mapped into seg- 
ments 0 through 15, and the RAM, 
residing in segments 16 through 31. 
The states of the segment lines are 
latched by IC3; segment line 4 is 
named RAM /PROM. 

Address /Data Bus 
The address /data lines coming 

from the Z8001 (ADO through AD15) 
are a time -multiplexed address and 
data bus, which can address a range 
of 65,536 (64K) bytes of memory or a 
like number of I/O addresses. Since 
the Z8001 can form addresses at 
either word or byte boundaries, the 
least significant bit ADO is used in 
byte operations to determine if the 
upper or lower byte is to be operated 
upon. The address on the AD lines 
becomes valid when the Z8001 
asserts the A (address strobe - 
active low) line; it remains that way 

Z8001 PIN ASSIGNMENTS 

for a short hold time after AS returns 
to its idle high state. The address 
from the Z8001 is latched by two 
type-74LS373 transparent latches, IC5 
and IC6, that are always enabled. The 
use of transparent latches allows for 
maximum address -setup time to the 
memories. 

The latched addresses (LAO 
through LA15) come out of the 
74LS373s with LAO combined with 
the signal B/W (byte or word address) 
to form the EVEN or byte -bank- 
select signal for memory. When B/W 
is low, it signifies that a 16 -bit 
memory word is being referenced; 
this causes the outputs of the two 
AND gates at IC8 pin 3 and IC8 pin 
6 to be active irrespective of the state 
of LAO. By doing byte operations in 
this manner, it is possible for the 
Z8001 to do single -byte memory 
writes without first reading an entire 
word location. 

The Trump Card contains a pair of 
type -2716 EPROMs (erasable pro- 
grammable read -only memories), 

Text continued on page 50 
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Figure 3 continued on page 46 

Figure 3: Schematic diagram of the Trump Card. Support is provided for 512K bytes of dynamic RAM in the form of type -4164 chips. If 
a 6 -MHz Z8001A is used, the crystal frequency must be reduced to 12 MHz. 
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Figure 3 continued: 
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Figure 3 continued: 
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Number Type +5 V GND 
IC1 Z8001B 11 36 
IC2 Z8581 5 14 

IC3 74LS373 20 10 
IC4 74S138 16 8 
IC5 74LS373 20 10 
IC6 74LS373 20 10 

IC7 74LSO4 14 7 

IC8 74LS08 14 7 

IC9 74LS02 14 7 

IC10 74LS08 14 7 

IC11 74LS32 14 7 

IC12 74LSO4 14 7 

IC13 74LS02 14 7 

IC14 74LS138 16 8 
IC15 74LS138 16 8 
IC16 74LS138 16 8 

IC17 74157 16 8 

IC18 74157 16 8 

IC19 74S74 14 7 

IC20 74LS08 14 7 

IC21 2716 24 12 
IC22 2716 24 12 
IC23 74LS245 20 10 
IC24 6116-3 24 12 
I025 74LS393 14 7 

I026 74LS245 20 10 
IC27 74LS74 14 7 

IC28 74LS133 16 8 

IC29 74LSO4 14 7 

IC30 74LS32 14 7 

IC31 74LS51 14 7 

IC32 74LS51 14 7 

IC33 74LS00 14 7 

I034 74LS74 14 7 

IC35 74LS74 14 7 

IC36 4164-15 16 8 

(150 ns) 

IC99 4164-15 16 8 

Power wiring table for figure 3. 

Text continued from page 44: 

which contain a bootstrap loader for 
cold- start -up and system- diagnostic 
routines. Address lines LA1 through 
LA11 are connected to the EPROMs, 
IC22 (even byte) and IC23 (odd byte). 
There is no need to use the ODD 
or EVEN bank- select lines since no 
data is ever written into the EPROMs. 
The signal RAM /PROM is connected 
to the CS pin on the 2716s. The 
MREQ (memory request) signal from 
the Z8001 is also connected to pin 18 

(OE or output enable) of the 2716s, to 
inhibit the possibility of bus conten- 
tion during I/O cycles. 

Status Signals 
Various status signals tell the rest 

of the system about the processor's 
condition and the type of information 
that is appearing on the address /data 
bus. The status signals are as follows: 
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PC 
Address 

03EE 

Trump Card 
Port 

3 

03EC 1 

Function 

A "write" to this port by the processor that has current 
use of the bucket will cause the 8 -bit address counter, 
IC25, to be reset to 0. It will also release the bucket for 
use by the other processor. If bit 0 of the data bus is set 
to a 0 when this write is performed by the 8088 processor, 
a nonmaskable interrupt (NMI) is also issued to the Z8001. 
Reading this port allows either processor to see data at 

the current address of the counter without incrementing 
the counter. If the bucket is not available, a read opera- 
tion to this port will return an FF. 

A read operation to this port by the processor that has 
the bucket reserved will return the data at the current ad- 
dress of the counter and increment the counter at the end 
of the read operation. A read by the processor that does 
not have the bucket will return a value of hexadecimal FF 
and will not increment the counter. A write to this port by 
the processor that has reserved the bucket will enter data 
at the current address of the counter and increment the 
counter at the end of the operation. A write by the pro- 
cessor that does not have the bucket will not enter data 
and the counter will not be incremented. 

03E8 x This port is not used for data transfer by the Z8001. A write 
to this port by the 8088 will issue a reset to the Trump Card. 

Table 2: Communication between the Z8001 and the 8088 is through the "bucket," a FIFO 
buffer made from a type -6116 static -memory chip and support components. Shown here 
are the three basic bucket functions and the addresses and codes for each. 

Read: The R /Wsignal is used to 
indicate the direction of the current 
bus transaction. When high, the 
direction of data is toward the Z8001. 
Data is clocked into the processor at 
the occurrence of a positive -going 
pulse on III (data strobe). When 11 

is low, data flows from the processor 
outward. 
Normal /System: The N/S signal in- 
dicates whether the processor is 
operating in the system (supervisory) 
mode or normal (user) mode of 
operation. This control line is used 
when there is a multitasking and /or 
multiuser type of environment to 
segregate system functions and 
memory. The line is unused in the 
Trump Card. 
Byte/Word: The B/W line is provided 
to enable the Z8001 to perform byte 
operations on memory. When high, 
it indicates that a byte operation is to 
take place; a low state indicates word 
operations. This signal is also used in 
the ODD or EVEN memory- select 
logic. 
Status Lines: Lines STO through ST3 
are utilized to define the exact type 
of transaction occurring on the bus. 
Only 4 of the 16 possible codes are 

required for operation of the Trump 
Card. The first status code, 0000 (In- 
ternal Operation), is decoded but 
unused. The second operation code, 
0001 (Memory Refresh), is output by 
the internal Z8001 memory- refresh 
timer and is used in refreshing the 
on -board dynamic RAM. (This signal 
is ANDed with MREQ and is used as 
one of the two select signals in the 
row- address -strobe generation logic.) 
The third operation, 0010 (Standard 
I/O Reference), is used in the process 
of communicating with the host 8088 
processor. The fourth operation code, 
0011 (Special I /O), denotes I/O asso- 
ciated with the signal SPIO and is 
reserved for future expansion. 

Clock Generation 
The basic clock rate for the Z8001 

on the Trump Card is provided by 
IC2, a Zilog Z8581 clock generator 
and controller (CGC). The Z8001's 
clock -input maximum voltage must 
come within a certain range of the 
power -supply potential (precisely Vic 

- 0.4 V) and have a maximum rise 
and fall time of 10 nanoseconds (ns). 
Such requirements are difficult to 
meet with standard oscillators and 
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Photo 5: A typical display on the Tektronix 1240 logic analyzer: the 
column- address -strobe /row- address -strobe timing of the Trump Card. 

TTL (transistor- transistor logic), but 
they are easily met by the CGC. The 
Z8581 also provides an easy and ef- 
fective means of adjusting the pro- 
cessor's bus cycles to the speed of 
available memory devices. 

The CGC is used on the Trump 
Card to stretch specific bus cycles. As 
used on the Trump Card, the Z8001 
does three different basic categories 
of operations: internal operations, 
memory access, and input /output 
operations. The timing of the ZCLK 
signal emitted by the CGC depends 
on which of these bus activities is tak- 
ing place. The Z8581 can be con- 
figured to add wait states that enable 
the use of 150- and 200 -ns RAM 
chips. 

Trump Card /Host 
Communication 

The "bucket" is the communica- 
tions interface between the PC and 
Trump Card. This FIFO (first -in /first- 
out) -type dual -port memory con- 
figuration consists of a 6116 static 
memory (IC24), an 8 -bit address 
counter (IC25), two data -bus buffers 
(ICs 23 and 26), and the necessary 
control logic to arbitrate access. Pro- 
grams and instructions are passed 
between the two computers via this 
FIFO circuitry. As far as the PC is 
concerned, the bucket appears as two 
I/O port addresses. A system of soft- 

Photo 6: To aid in my initial development, a Zscan -8000 emulator 
is plugged by a ribbon cable into the Z8001 socket on the Trump Card. 
In emulation mode, the Zscan -8000 can run diagnostic programs and 
exercise all functions of the Trump Card at 4 MHz. Hardware debug- 
ging is greatly simplified because all sections of the hardware need 
not be working to use the emulator. 

ware handshaking between the com- 
puters determines which has re- 
served and is using the bucket. Table 
2 shows the port addresses and their 
functions. 

It is not possible for both pro- 
cessors to have use of the bucket at 
the same time. With the processors 
running asynchronously, arbitration 
is necessary. It is provided by four D- 
type flip -flops: two for access re- 
quests and two for access reserva- 
tions. The two access -request flip - 
flops are clocked by the transition of 
an access -request signal from either 
processor (IORQ for the Z8001 and 
PCSEL for the 8088). The preset 
inputs of these flip -flops are con- 
nected to the HOLD signal, which is 
active whenever one of the pro- 
cessors has succeeded in reserving 
the use of the bucket. When HOLD 
is active, it prevents the other pro- 
cessor from gaining access. 

The Z8001 communicates through 
the bucket for all its normal I/O by ac- 
tivating the IORQ line. The 8088 
selects the bucket when it performs 
either an IOW (I /O write) or IOR (I /O 
read) in the range of the IBM's regular 
memory- address space from hexa- 
decimal 03E8 to 03EE. Accesses to 
these addresses are decoded by IC28 
to generate the Trump Card's PCSEL 
signal. 

The two access -reserve flip -flops 

sample the output of the request flip - 
flops 180 degrees out of phase with 
each other. This is done to prohibit 
simultaneous requests from being 
honored. These flip -flops are cleared 
by a reset command issued from the 
reserving processor. 

The Q outputs from these flip -flops 
are combined by a logical AND func- 
tion with the processor request to 
form the active select states used by 
the bucket: Z ANDed with roS for the 
Z8001 and TC for the 8088. Whenever 
either request flip -flop is active, the 
HOLD signal is active and is used as 
the chip -select input on the 6116 
memory. The FIFO memory, how- 
ever, is written to by the Z8001 only 
when a "write bucket with incre- 
ment" command is used. 

The WE signal, connected to the 
write -enable input of the 6116 
memory, is active during either a 
Z8001 I/O request (with R/W low and 
US active) or an 8088 -generated write 
to the bucket (with )P and INC 
active and l inactive). The INC 
signal is active whenever the pro- 
cessor that has control of the bucket 
sets bit 1 of the address low. The 
CLEAR signal is active when bit 1 of 
the address generated by the selected 
processor is high and a write opera- 
tion is occurring. 

A nonmaskable interrupt to the 
Z8001 is generated when the 8088 
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Listing 2: Bootstrap initialization program for the Trump Card written in Z8000 assembly 
language. 

0000 
D000 
0000 
0008 
2100 
1404 
7DOB 
3E40 
3C40 
A800 
E6FC 
3C40 
8A80 
EFF9 
C803 
3E5B 
8400 
E6F5 
3C52 
3C53 
3C5B 
3C51 
3C59 
3A50 
F013 
3E40 
AB35 

1E28 

9E01 
0003 

0120 

00 
02 
04 
06 
08 

0001 OC 
12 
14 
16 
18 
IA 
1C 
1E 
20 
22 
24 
26 
28 
2A 
2C 
2E 
30 
32 
34 
38 
3A 
3C 

3E 

DW 
DW 
DW 
DW 
LD RO,*7.9E01 
LDL RR4, *7.0003 0001 
LDCTL REFRESH,RO 
OUTB @R4,0H0 
INB RHO,@R4 
INCB RHO,*1 
JR O E0,%0014 
INB RHO,@R4 
CPB RHO,RLO 
JR NC U6E,7.0014 
LDB RLO,*%03 
OUTB @R5,RL0 
ORB RHO,RHO 
JR Z ED,7.0014 
INB RN2,@R5 
INB RH3,@R5 
INB RL3,@R5 
INB RH1,@R5 
INB RL1,@R5 
INIRB @RR2,@R5 R1 
DBZNZ RHO 
OUTB @R4,RHO 
DEC R3,*6 

JP @RR2 

performs a write operation to the 
bucket with address bit 1 and data bit 
0 both low. This interrupt is latched 
in a D -type flip -flop and is not 
cleared until the Z8001 issues a 
Nonmaskable- Interrupt Acknowl- 
edge (status decode 5) or until the 
host computer resets the Trump 
Card. (See table 2 for more detail.) 

Booting Trump Card 
When you plug the Trump Card in- 

to a slot in the IBM PC and turn on 
the computer, the Trump Card auto- 
matically executes the bootstrap - 
loader routine contained on board in 
EPROM. The loader routine is only 
31 words (62 bytes) long; its assembly 
code is shown in listing 2. 

I used two 2716 EPROMs instead of 
bipolar PROMs to store the bootstrap 
loader because they are both cost - 
effective and easier to program than 
bipolar PROMs. Two byte -wide 
memory devices are required because 
the Z8001 is a processor with a 16 -bit 
word length. Each machine -language 
instruction (expressed as four hexa- 
decimal digits) is separated into high - 
and low -order bytes (or "even" and 
"odd;" if you prefer); the high and 
low bytes are stored in separate 
EPROMs. When you examine a par- 
ticular 16 -bit memory location, you 
are actually viewing the information 
provided from two 8 -bit sources. 
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- Reserved control word 
- Flag and control word 
- Segment Register 
- Segment Offset 
- Set refresh freq and enable 
- Set port addresses 
- Load refresh value 
- Set R4 as reset -bucket port 
- Read bucket without increment 
- Increment input value 
- Repeat if equal to 0 
- Read bucket 
- Compare bucket value to 01 
- Do again if not > 01 
- Load RO with bucket available S 
- Load bucket with RO 
- Set zero flag if RHO is O 
- Restart boot, else continue 
- Read bucket and save in register 
- Read bucket and save in register 
- Read bucket and save in register 
- Read bucket and save in register 
- Read bucket and save in register 
- Read bucket into memory 
- Decr RHO and at 0 goto 0014 
- Reset bucket 
- Decrement value in R3 six times 

to set up first addr of code 
- Jump to loc defined in RR2 

Using Trump Card 
Trump Card is transparent to nor- 

mal PC operation. To start Trump 
Card, you run a program stored 
under PC -DOS called LDZSYS. This 
is the Trump Card communications 
software that runs on the 8088. If you 
always want Trump Card features 
available, you can add this program 
to your regular AUTOEXEC batch 
file. When LDZSYS has completed 
initialization, it returns to the PC- 
DOS A > prompt to wait further 
instructions. 

At this point, I generally configure 
part of Trump Card's memory as a 
RAM disk, using a program called 
SETRMDSK. This is done as follows: 

A> SETRMDSK 4 
A> 

SETRMDSK configures the addi- 
tional C drive to your existing system 
under DOS 2.0. The number follow- 
ing SETRMDSK determines how 
many 64K byte blocks you wish to 
reserve as a RAM disk. In this case, 
I set up a 256K -byte drive. The RAM - 
disk size can be 128K to 387K bytes, 
depending upon the amount of 
memory on the Trump Card board. 
(While you can set a 128K -byte RAM 
disk in a 256K -byte board, you might 
have problems running large BASIC 
or C programs concurrently.) 

The memory that I've set as a RAM 
disk is completely separate and in ad- 
dition to the regular IBM PC 
memory. Even if you have a 640K- 
byte PC, up to 387K bytes of Trump 
Card's memory would be available as 
additional RAM -disk configured 
storage space. 

I used the RAM disk to speed up 
the process of writing these articles. 
Many word processors, like the 
Volkswriter I use, make extensive 
calls to the disk for help files and 
command -execution files. After a 
while, the noise and delay get ag- 
gravating. To remedy this situation, 
I run the SETRMDSK 4 sequence just 
described to create the 256K byte 
RAM drive C and then add the 
following: 

A> COPY *.* C: 
A > C: 
C >VW 

This copies the entire contents of 
the Volkswriter distribution disk to 
the RAM disk, sets it as the default 
drive (C), and starts the word pro- 
cessor. When I now press a function 
key the action is instant and silent. 
To guard against power interruptions, 
drive B is designated as the hard - 
storage location and periodically I 

store the article file to it. 
Trump Card's other features are 

equally simple to use. BASIC, C, Z80, 
and editing files can be stored on the 
same disk and executed with similar 
ease. While I'll explain it in greater 
detail next month, a possible se- 
quence of Trump Card operations is 
shown in table 3. 

Rewarding Diligence 
I've been having a lot of fun with 

Trump Card. I haven't done much as- 
sembly- language or C programming 
yet, but it has renewed my faith in 
BASIC. 

Trump Card is not an easy project 
to build. Compared to other Circuit 
Cellar projects, however, it's manage- 
able. I was surprised at the number 
of readers who hand -wired the 
121 -chip MPX-16 PC- compatible corn- 
puter that I presented last year. Their 
letters suggested that the motive was 
neither money nor masochism. In- 
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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. 

HD /CTC A hard disk and 
cartridge tape controller 
combined together on one 
board! 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. 

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! 

Systemaster" 
The ultimate one board 
computer; use it as a 

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

2 parallel ports, floppy 
controller, DMA, real 

linse c luck, RAM drive 
disk emulation 

pa( Lage, and 
leletek's ach ant et! 
CI' /N1 BIOS of 
liarbol)OS. 

.......4fi. 
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