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How to buy a computer
by the numbers.

Introducing the Cromemco personal computer that of- technology is available in a
C-10 Personal Computer. fers you more. personal computer.

Only $1785, including soft- But hardware can’t work One last number. Call
ware, and you get more pro- alone. That'swhy every C-10 800 538-8157 x929 for the
fessional features and per- includes software—word name of your nearest

formance for the price than processing, financial spread  Cromemco dealer, or to re-

with any other personal com- sheet, investment planning guest literature. In California

puter on the market. We've and BASIC. Hard-working, call 800 672-3470 x929.

got the numbers to prove it. CP/M"-based software that Or write Cromemco, Inc., 280
The C-10 starts with a meets your everyday needs.  Bernardo Avenue, P.O. Box

high-resolution 12" CRT that  Software that could cost over 7400, Mountain View, CA

displays 25 lines with a full $1000 somewhere else. FREE 94039. In Europe, write

80 characters on each line. with the C-10. There's really Cromemco A/S, Vesterbro-
Insideis a high-speed Z-80A  nothing else to buy. gade 1C, 1620 Copenhagen,
microprocessorand 64K But the C-10's numbers  Denmark.

byTeS Of On'board memOI’y te” Only pal’t Of the StOI’y CP/MR is a registered trademark of Digital Research, Inc.
Then there’s a detached, What they don't say is that Al TG TR e awrig Sl g

easy-to-use keyboard and a Cromemoco is already known
5%" disk drive with an excep- for some of the most reliable
tionally large 390K capacity.  business and scientific com-
That's the C-10, and youwon't puters in the industry. And

find another ready-to-use now for the first time, this

Srescrsp = 4

Cromemco
Tomorrow’s cqmputer_s.t_?day "
Circle 127 on Inquiry card. - =
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What Cromemco computer card
capability can do for you

The above diagram shows in a func-
fional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU’s including our extremely
useful new /O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5’
and 8" floppy disk drives (up to 1.2
megabytes). Or select our WD! interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There’s much more yet you can do
with our cards. And, of course, there’san
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
stropgest software support in the industry

Cromemco”

with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

There is even more capability than
we’re able to describe here.

NOW AT HALL-MARK

AND KIERULFF
For your convenience Cromemco
products are now available at Hall-Mark
Electronics and Kierulff Electronics. Con-
tact these national distributors for im-
mediate product delivery.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single card
computer, 1/O processor © MEMORY — upto 64K
including special 48K and 16K two-port RAMS and
our very well known BYTESAVERS?® with PROM
programming capability ® HIGH RESOLUTION
COLOR GRAPHICS — our SD! offers upto 754 x
482 pixel resolution. ® GENERAL PURPOSE IN-
TERFACES—QUADART four-channel serial com-
munications, TU-ART two-channel parallel and
two-channel serial, 8PIO 8-port parallel, 4PIO
4-port isolated parallel, D+ 7A 7-channef D/A and
AJD converter, printer interface, floppy disk con-
troller with RS-232 interface and system
diagnostics, wire-wrap and extendercards foryour
development work.

' 280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040  (415) 964-7400

Tomorrow’s computers today
Circle 128 on Inqulry card.
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Sophisticated new operating systems and muititasking software promise to
aiter significantly the way we use personal computers. Because of the large
memory requirements of the new software, we’re sure to see changes for the
better in the nature of external storage devices. New technologies for mass
storage will become even more critical as the software revolution continues to
escalate. As Robert Tinney's cover suggests, personal computers will need a
large quantity of high-speed mass storage to hold all the software and other
data that we’ll generate. Our theme articles address the latest developments
in mass storage. Clark E. Johnson Jr. discusses “The Promise of Perpendicular
Magnetic Recording,” Tom Moran iooks at “New Developments in Floppy
Disks,” Edward Rothchild writes about “Optical-Memory Media,” Larry
Sarisky explores the question “Will Removabie Hard Disks Replace the Flop-
py?’* Jim Toreson concentrates on ““The Winchester Odyssey,” and in the first
of a three-part series Andrew C. Cruce and Scott A. Alexander discuss
“Building a Hard-Disk Interface for an S-100 Bus System.” Plus we have part 2
of “NAPLPS, A New Standard for Text and Graphics,”” the second instaliment
in the VIC-20 series, “Adding a 3K-Byte Memory Board,” a review of MPIM ||
from Digital Research, and BYTE’s Game Grid. Steve Ciarcia tells you how to
“Build the ECM-103, an Originate/Answer Modem,” and more.

BYTE is published monthiy by McGraw-Hill. Inc.. with offices at 70 Main St, Peterborough NH 03458, phone
{603 924-9281. Office hours: Mon-Thur 8:30 AM - 4:30 PM., Friday 8:30 AM - Noon. Eastern Time. Address
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USPS Publication No. 528890 (ISSN 0360-5280). Postage Paid at Winnipeg. Manitoba. Registration number 9321.
Subscriptions are $21 for one year. §38 for two years, and §55 for three years in the USA and its possessions. In
Canada and Mexico, $23 for one year. S42 for two years, S61 for three years. $53 for one year air delivery to
Europe. §37 surface delivery elsewhere. Air delivery toselected areas at additional rates upon request. Single copy
price is §2.95 in the USA and its possessions. $3.50 in Canada and Mexico. §4.50 in Europe. and §500
elsewhere. Forelgn subscriptions and sales should be remitted in United States funds drawn on a US bank. Printed
in United States of America.

Address all editoridl correspondence to the editor at BYTE, POB 372, Hancock NH 03449. Unacceptabie
manuscripts will be returned if accompanied by sufficient first class postage. Not responsible for lost manuscripts or
photos. Opinions expressed by the authors are not necessarlly those of BYTE. Entire contents copyright © 1983
by BYTE Publications Inc. All rights reserved. Where necessary, permission is granted by the copyright owner for
libraries and others registered with the Copyright Clearance Center (CCC) to photocopy any article herein for the
base fee of §1.00 per copy of the article or item plus 25 cents per page. Payment should be sent directly to the
CCC. 21 Congress St, Salem MA 01970. Copying done for other than personal or internal reference use without
the permission of McGraw-Hill is prohibited. Requests for special permission or bulk orders should be addressed to
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150 MILES

The system builder's best choice
for color graphics is a C$5000
color system from SCION. Its basic
component is MicroAngelos, the
single board graphics display
computer that has revolutionized
monochrome display capability
with low cost 512x480 pixel
graphics resolution and 40 line
by 85 character text capacity.

When MicroAngelo boards are combined, they create

high resolution color graphics that have a unique ad-
vantage. The displayed image is a combination of
transparencies. So you can add, modify or delete
images by transparency rather than as an entire image.

SCION's Series C55000 builds an image with up to 8 bit
planes, each generated by a MicroAngelo board. You
select the assignment of those bit planes to transpar-
encies. Eachtransparencycandisplay 2"-1 colorswhere
nis the number of bit planes it uses... 2 bit planes would
make a three color transparency, 8 bit planes would
make a 255 color transparency. Once each transparency
has been defined, your host can work with it inde-
pendently, generating and modifying its graphics and
text without interacting with the others. The indepen-
dent transparencies are combined by the Color Mixer
board which also assigns one of 16.8 million possible
colors to each color of each transparency.

Your computer talks to the SCION
Color System in SCREENWARE™,
SCION’s high level display firm-
ware language. SCREENWARE
commands are used by the com-
puter in each MicroAngelo bit
plane to generate graphics and
text primitives. User interface is
made simple with prompted Sys-
tem set-upusing SCION’s ColorPak.

MlcroAngelo based color graphics systems are easy to
use. Just plug the boards into your Multibus or S-100
host. Or use the freestanding work station configuration
withits RS-232 interface. In each case, you get high reso-
lution color graphics for such a low price you can'’t
afford to design your own.

Think SCION for your graphics display needs.
Think MicroAngelo. Call us at (703) 476-6100.

System shown is a Model CS5050S.
“A trademark of Intel Corp.

SLCION

if the image is important.
12310 Pinecrest Rd./Reston, VA 22091
(703) 476-6100 ~ TWX: 710- 833 0684

For $-100 circle 476 on inquiry card, For Multibus circle 477 on inquiry card.
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Circle 146 on Inquliry card.

MILESTONE®
WHEN TIME IS MONEY

As aproject manager, you know
the value of meticulous plan-
ning. Oversights and miscalcu-
lations can cost you crucial
time and money.

Milestone is a project manage-
ment and time scheduling pro-
gram. It is a powerful “critical
path"” program for planning and
analyzing virtually any project,
from a cost estimate for a con-
struction project to a schedule
for installing a computer sys-
tem. The applicationsare unlim-
ited.

Milestone uses PERT, Perfor-
mance Evaluation and Review
Technique, and CPM, Critical
Path Method, to plan a project,
yet Milestone is one of the easi-
est software packages to use.

The Milestone user can change
a variable and instantly Mile-
stone will display the effect on
the entire project. Forinstance,
the estimated completion date
of aparticular time-crucial task
may be changed. All schedul-
ing, manpower costs and asso-
ciated reports will be re-tabu-
lated.

TIME IS MONEY. SAVE BOTH
WITH MILESTONE.

The price is $295. CP/M® and CP/M-86™ ver-
sions require 64K and 128K RAM respec-
tively. Manual alone is $30.
For more information see your local compu-
ter dealer or contact Digital Marketing
directly.

SOFTINVARF
SOFTVI/ARE
IGITAL MARKETING
TING

Tl

N/}

X

DIGITAL MARKETING CORPORATION

2670 CHERRY LANE o Wi T CREEI e CALIFORMA 0 04306

(413) 0382880 o Teleu 17-1852 (DIGMING WNCK)

Decipe i o irvted Owolen ¢ :

{301) 4420004 insice Collomio con (415) 936-2083
Milestone is a registered trademark of Organic
Software.

CP/M is a registered trademark of Digital Research,

Inc.
CP/M-86 is a trademark of Digital Research. Inc.
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The Software
Revolution

Where Will We Store
All Those Programs?

Phil Lemmons, West Coast Editor

Two advances in hardware—the 16-bit microprocessor with its great
memory-addressing range and the 64K-bit dynamic RAM (random-access,
read/write memory)—have paved the way for a software revolution. The Lisa
software from Apple, and soon the Visi On operating environment from
Visicorp and a new generation of software from Microsoft, will transform the
way we use computers and the way we think about our jobs. But just as hard-
ware advances made possible a revolution in software, the exciting new soft-
ware demands an improvement in hardware, specifically, in mass storage. The
memory-intensive operating systems and integrated applications programs
that are emerging today will make unprecedented demands on the mass
storage of personal computers. Not only will personal computers need a lot of
mass storage to run the new software effectively, they will also need high-
speed mass storage that is faster than today’s floppy disks.

You might think that the current low prices of RAM would reduce the need
for speed in mass storage. The computer could read the operating system and
applications program from floppy disk into RAM once, at the beginning of a
session, and thereafter execution would proceed at the lightning speed of RAM
itself. But consider how big the new operating systems and applications pro-
grams will be. Even if new personal computers have 256K bytes of RAM, they
will not be able to accommodate at one time both a desktop-manager
operating system and more than one sophisticated applications program. The
resident portion of Lisa's operating system approaches a quarter of a
megabyte, and its sophisticated applications programs are almost as large.
Even though Lisa has a half megabyte of RAM as standard equipment, the
operating system has to use virtual memory. Virtual memory means treating
part of mass storage as if it is part of RAM. Since a major limiting factor in the
speed of software that uses virtual memory is the speed of input/output of
mass-storage devices, systems like Lisa will require high-speed mass storage
for effective operation. Otherwise we will see computer users tapping their feet
while waiting for their expensive personal computers to read in the next chunk
of beautiful software.

Circle 342 on inquiry card. =g
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*Atari 400/800 [s a trademark of ATARIINC, 1 - @ i
; F

We’ve Got More Than A
Fond Attachment For Your
ATARI

We’ve Got A Disk Drive For $488.

Percom Data Corporation believes your Atari* home computer is more than just
funand games. We believe you should be able to'get a single-density, floppy-disk-
system for your Atari 400 or 800 at a price that will take you into the future without
knocking you into the next galaxy.

Percom Data has been manufacturing disk-drive systems, and other accessories
for personal computers since the mid-1970’s and is the industry standard to
follow when it comes to data separation and system compatibllxty

The Percom Data AT-88 combines Percom Data quality and reliability at a price
that is not a budget-buster.

The Percom Data AT-88 offers 88 Kbytes (formatted) in smgle density, with plug- ‘
in-ease of attachment to your Atari. The AT-88 has integral power supply, *no-
patch’ to Atarl DOS and critical constant speed reqgulation.

Take advantage of this low introductory price of $488 by calling Percom Datanow
-to'get more information, or the name of an authorized dealer nearby. Call toll~tree
1-800-527- 1222 !

(DERGOM DATA)

CORPORATION"'

Expanding Your Peripheral Visnon-'
DRIVES ¢ NETWORKS ® SOFTWARE

11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081
-800-527-1222
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Hard Disks for the Masses?

The point of this argument is not to debunk the new
software. On the contrary: the revolution in software can
edend the power of computing to millions of people as
well as making life more enjoyable for current microcom-
puter users. If the software revolution is to make
microcomputing a true mass phenomenon, however,
there must first be a reduction in the price of high-speed
mass-siorage hardware. Lower prices for Winchester
hrddnksmuldbemndulsolunon Making hard disks

i on 16-bit would help
bring down the cost of the disk drive somewhat. And
because hard disks operate up to 20 times faster than
floppy disks, the delays required to read in software
would cease to be a problem. In the office, hard disks will
no doubt be the standard answer to the new software’s
need for high-speed mass storage.

But hard disks are likely to remain too expensive to
become standard equipment outside the office. Prices
have plunged in the last three years, but hard-disk
systems still cost at Jeast $1500. More often the prices are
closer to $2500. (See “The Winchester Odyssey,” page
122, about why hard disks that cost $600 in quantity at
the factory cost much more by the time they're integrated
into hard-disk systems.} The mechanics required to rotate
the disk at very high speed while the magnetic head floats
microns above the disk are not simple and the manufac-
turing process cannot get much Jess expensive.

The only remaining area for significant cost savings in
hard disks is the controller. Several companies are reduc-
ing Winchester controllers to single chips or small chip
sets, Western Digital Corporation has a series of Win-
chester controller boards based on its own LS (large-
scale-integration) chips. The Western Digital WD1001

$190 in quantity. The Adaptec product of most interest to
personal computer users is the e-chip controller
called the Winchester Controller Chip. This chip costs
only $75 in large quantities. NEC, too, has announced a
single-chip Winchester controller at less than $100.

As with the Western Digital boards, these other LSI
controllers will reduce Winchester prices for single-user
systems by about $100. That is a significant saving, but
even a saving of $200 would probably not induce manu-
facturers of personal computers to make Winchester
disks standard equipment. Replacing one floppy disk
with a Winchester disk would add at least $1000 to a
computer’s list price, and probably more. Manufacturers
seem reluctant to raise lis prices that much. And yet,
keeping the hard disk optional prevents the kind of
volume savings that would come with making the hard
disk standard equipment. Thus, hard disks remain more
expensive than they really have to be and add $1500 to
$2500 to system costs.

1f hard dukswlll remain loo expensive to host the soft-
ware Jution in where will we
put the friendly new opennng syslelm and applications
programs?

Solving a Read-Only Problem

Businesses and individuals who need to write and read
large amounts of data at high speed will have no choice
but to use hard disks. But we don’t need to write and
rewrite the new operating systems and appli pro-
grams; we only need to read them into RAM time and
again every day and to update them on disk every few
months. Most people’s requirements for writing data are
not 0 great as to require hard disks. Few of us generate
enough data each day to overflow an ordinary floppy,

board cost $245 last year. The WD1002 cost 5195 at the
end of 1982, The plans to i the
WD1003 at $175 this summer, and the WD1004 at $150 in
the fall. In other words, Western Digital's advances can

mudn less the new high-capacity floppies (see “New
Dy in Floppy Disks,” page 68).

Is an inexpensive form of ROM (read-only memory) on
ﬂ! horizon? NEC's new l-megabl semiconductor ROMs

squeeze about $100 out of the cost of hard-disk systems kable b hing more than $40 per
by the end of the year. megabl. but the real requi of the new

National S d duce a four-chip  systems and a set of appli programs may h
Winchester-disk controller this summer. The DP8464  a megabyte. That would require more than $320 worth of
disk pulse detector, the DF8460 MFM data the  ROMs. My i updates and bug-fixes would
DP8462 MFM data encoder, and the DP8466 disk data  pose major probl Sof houses, manu-
controller together make up a histicated, high- and computer dealers could not be expected to

performance controller capable of handling muliuser
and muhitasking operations. Single-user systems will not
require the entire chip set; in fact, the National Semicon-
ductor chips needed for a hard-disk controller in a typical
personal computer will cost Jess than $100.

Adaptec, a start-up firm (1625 McCarthy Blvd.,
Milpitas, CA 95035), also is offering its own Winchester
controller chip set and boards based on the chips.
Adaptec’s products are based on five chips in the
ACSSOD series. The complele ddp sel reqmred for high-
p systems costs
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swallow the cod of replacing the ROM; Erasable and re-
le ROMs and the needed to pro-
gram them would be prohibitively expensive.

The Laser Card from Drexder

a new form of read-only mass storage, the
Drexon Laser Card (from Drexler Technology Corp.,
2557 Charleston Rd., Mountain View, CA 94043} is just
coming to market {see photo 1). The size of a credit card,
the Laser Card has a storage capacity of 2 megabytes,
With 1 megabit or 125K bytes prerecorded, Laser Cards

wWwWw americanradiohistorv com
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DISCOVER THE DYSAN DIFFERENCE

san
Software Duphcauon

It's your name on the package label.
And your company's reputation on
the line. Whether your program retails
for $40.00 or $400.00, or is for com-
pany internal distribution, the cost of
duplicating it on diskettes is just a frac-
tion of the value of your product.
Doesn't it make sense to protect the
time, money and talent invested in
your software with the finest and most
complete software duplicationser-
vices available?

Quality Software Deserves
the Quality Media.

Dysan'’s software duplication ser-
vices are unsurpassed for fidelity of re-
production. Not only is your program
copied unerringly onto the finest me-
dia made—the Dysan diskette—but
it's also copied on proprietary equip-
ment manufactured by Dysan, exclu-
sively for Dysan. Plus Dysan offers you
the widest variety of support services
available—from software protection t@
serialization and packaging.

Isn't it time you discovered the
Dysan difference? For more informa-
tion on Dysan software duplication, fill
out and return this coupon today, or
call (800) 551-9000.

@A Dysan

CORPORATION Circle 159 on Inquiry card.

Fm———————————————— -

Dysan Software Duplication Division
5201 Patrick Henry Drive

Santa Clara, CA 95050

(800) 551-9000

(408) 988-3472

Please send me more details on
Dysan's Software Duplication Services.

Name:

Company:

Address:

City: State: Zip:

Phone: )

www amerigdanradiohictorv com
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Editorlal

Drexon Siripe for Loser Record; ng

) 4

 Dredor Technology Gorpor
' 2587 Chartesson ation
Telsphone: (415) :L-'mr. L CA """'::

“m.‘-‘\"

Photo 1: The Drexon Laser Card. This card can store 2 million
bytes of data. The small object resting on the card's recording
stripe is the semiconductor diode laser required to write data on
the stripe. Either a diode laser or a photodetector array can read
the data.

will cost about $1.50 each; with the full 2 megabytes en-
coded, the cost will remain less than $6. At that price, the
Laser Card will be less expensive to distribute than
today’s floppy disks. It will not present a barrier to fre-
quent software updates. Indeed, software houses will be
able to distribute updates in the same mass mailings that
banks use to distribute new credit cards.

The name Laser Card is somewhat frightening because
lasers are expensive. But lasers are required only to write
data on these cards; an array of inexpensive photode-
tectors can read the data. In fact, the equipment required
to read data from a Laser Card at a rate of 125K bytes per
second will cost less than $100. The read rate has no in-
trinsic limit. To increase the rate to that of hard disks,
manufacturers can just add more of the inexpensive
photodetectors to the array. The cost of laser writing
equipment, estimated at about $500, will not deter com-
puter manufacturers or software houses. For very high-
volume high-speed writing operations, such as printing
100,000 Laser Card copies of a piece of software, photo-
lithographic processes will be more economical than
lasers.

New peripheral technology usually requires expensive
redesign of existing equipment, but the Laser Card seems
to escape that problem. The reading equipment is com-
pact and will not require significant changes in the hous-
ings of today’s personal computers. The most conspicu-
ous sign of the Laser Card’s presence, in fact, will be a
slot in the side or the front of the computer. The size of
the slot is like that found on automatic teller machines.

The Laser Card has another feature that will appeal to
software houses and program authors: every vendor can
encode optical data at a different level of reflectivity. For
this and other reasons, software piracy will be more dif-
ficult with Laser Cards than it is with magnetic storage.

One of the features that will appeal most to manufac-

10  March 1983 © BYTE Publications Inc

turers and computer users is that Laser Cards do not wear
out as floppy disks do; in fact, Laser Cards show no signs
of wear at all. Futhermore, Drexon coatings—the record-
ing material used on the Laser Cards—are resistant to
damage from bending and are invulnerable to magnetic
hazards. (For more information about the Laser Card and
the nature of its recording medium, see “Optical Memory
Media,” page 86.) The reading equipment itself is ex-
pected to require much less maintenance than a floppy-
disk drive does.

To encourage use of the Laser Card, Drexler is licens-
ing the technology needed to read and write the cards.
For a one-time fee, companies can purchase information
on read/write equipment design, gain the use of patents
for read/write equipment without paying royalties, and
acquire the right to distribute Laser Cards to end users.
Toshiba is the first announced licensee. Others may be
announced by the cover date of this issue. Drexler intends
to be the principal supplier of the cards but will license a
second manufacturer. Drexler is now capable of making
100,000 cards per day.

The Laser Card has many possible applications besides
the one that now looks most important: serving as the
read-only medium for large operating systems and appli-
cations programs that comprise the software revolution.
Dictionaries and other large reference books could be en-
coded compactly, especially when the Laser Card's ca-
pacity goes up to 10 megabytes, as Drexler expects. The
compactness and reliability of the card and the reading
equipment also seem to suit the Laser Card ideally for use
in portable computers. When computer users leave their
home or office, they will not have to leave behind the
software to which they're sure to become addicted. With
all the software in a Laser Card, the need for read/
write/rewrite data storage in the portable computer may
be reduced to a single microfloppy disk or bubble-mem-
ory cartridge. While Laser Cards will find many uses in
the office, they are likely to coexist there with hard disks
and floppy disks. The read/write capabilities of magnetic
storage will remain indispensable for most business ap-
plications.

The coming availability of inexpensive 10-megabyte
read-only mass storage, in the form of the Laser Card,
will no doubt broaden the application of the microcom-
puter in ways unforeseen. One of the delights of watching
the microcomputer industry is that each round of pro-
gress feeds on the next in a combination of synergism and
serendipity. Just as 16-bit microprocessors and 64K-bit (8
of these chips make up 64K bytes) RAMs made possible
today's software revolution, and the software revolution
demands new mass-storage technology and finds the
Laser Card ready, so this new mass-storage technology
will feed the software revolution. What software will this
new technology make possible? What new hardware will
that new software demand? Something is bound to turn
up.®

Circle 224 on Inquiry card. e
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THE PERSONABLE
BUSINESS COVIPUTER

Intertec announces what may well be the industry's first
personable microcomputer—SuperBrain 1™

What's a personable computer? It's a computer with
business application versatility at personal computer
prices. It's a computer powerful enough to tackle even
your toughest business jobs, yet at a price that won't put
you out of business. But most importantly, it's a computer
you can put to use right out of the box. That's because
SuperBrain II™ boasts the industry standard CP/M*
operating software. So whatever your business
application, SuperBrain Il can handle it. There are literally
hundreds of ready-to-run business applications available
“off-the-shelf’

Unlike many microcomputers, the SuperBrain II™ is time-
tested and field-proven. It's built and backed by a
company that's been around as long as the industry itself.
A company you can count on for product support and
customer satisfaction.

*Registered trademark of Digital Research.
tMicrosoft is a trademark of Microsoft Corporation.

STANDARD FEATURES

@ Dual 5%" disk drives

@ 350K/750K/1,.5 MB disk capacities

® 64K RAM

@ Twin Z80A microprocessors

® An easy-to-read 12-inch non-glare screen

@ An 18-key numeric keypad

® 10 MB disk expansion capability (Optional)

@ Microsoftt Basic

When you think about it—price, performance, and the
reputation of the manufacturer—it's no wonder so many
discriminating microcomputer users have become
“personal” friends with our new SuperBrain ™ -

the industry’'s one and only personable desktop
microcomputer.

INTERTEC
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PROWRITER PARALLEL ........ $489.00
PROWRITERSERIAL............. 639.00
F-1055... ... ...l 1799.00
F-10PARALLEL ............... 1399.00
F-10SERIAL .................. 1449.00
GRAPPLER INTERFACE.......... 140.50
PROWRITERI . ................. 789.00
TRACTORFORF10.............. 229.00
CALIFORNIA COMPUTERSYSTEMS
ASYNCHRONOUS INTERFACE .. $129.00
SYNCHRONOUSINTERFACE ..... 149.00
CALENDARCLOCK.............. 105.00
RS232 INTERFACE..... ......... 124.00

PROGRAMMABLE TIMER (For appLE) 99.00
COMSHARE TARGET MARKETING
PLANNERCALC................. $79.00
TARGET FINANCIAL MODELING .. 249.00
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IDS MICROPRISM 480 PRINTER. $599.00
IDSPRISM 132 PRINTER ........ 1199.00
IDS PRISM 80 PRINTER. ......... 879.00
INTERACTIVE STRUCTURES
PKASSO ........ciiiiieeeee 45.00
INNOVATIVE SOFTWARE INC.
TIM W rr sz oovrrrre sz o2 $369.00
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RANAELITEN ......... ..559.00 10 MEG WINC. FOR APPLE ... ... 3399.00
RANAELITENL oo oo, 729.00  128KRAMBOARD.............. 649.00
'SMITH-CORONA  192KRAMBOARD .. .- v oo, 845.00
SMITH-CORONATP-1.......... $599.00  256KRAMBOARD.............. 949.00
SORCIM T/MAKER COMPANY
PASCALM ....oooveenannnnn. $131.25 T/MAKERWI.................. $249.00
SUPERCALCBY SORCIM..... .. 209.00 VIDEX
SPELLGUARD. . .. "eeeeeeeennnn. 189.00  ENHANCERIl ................. $119.00
SUPERSOFT  VIDEX KEYBOARD ENHANCER . ..105.00
BDA. .. $269.00  VIDEX VIDEOTERM FOR APPLE I1.299.00
DIAGNOSTICST ... .1 100, 65.50 VISICORP
DIAGNOSTICS .- ..o vmeennn.. 84.00  DESKTOP PLAN APPLEII....... $184.00
DISK DOCTOR BY SUPERSOFT .. ... 84.00 DESKTOPPLANIBM ............ 228.00
FORTRAN ... te e, 279.00  WVISICALC. .o omomernnnnnnn. 184.00
PESONALDATABASE ............ 99.00  VISICALC ADVANCED VERSION .. 339.00
SCRATCHPAD -.....ccveeeennn. 259.00  VISICALC BUSINESS FORECASTING 89.00
STACKWORKS FORTH . .......... 149.00  VISIDEX ..'onneneaeaaaanannnn. 184.00
STATSGRAPHS . ...eeveeennnn. 169.00  VISIFILEAPPLE ..o ooooonn! 184.00
CCOMPILER. ..o 175.00  VISIFILEIBM ......... ... ..... 228.00
SSSFORTRANIV . ..o, 218.75  VISILINK. .. ooooeaaanaananas 184.00
SUPERMULIST.............. U 65.00  VISIPACK .. .uomeeeennnnnnnn. 619.00
TERMI. ... ... ... .. ... 131.00  VISIPLOT FOR APPLE ........... 159.00
TERMIU . .. 150.00 VISISCHEDULE ................. 228.00
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we want Xou to know...
MICROHOUSE, because we don't just answer phones, we
answer questions.

We want you to know... .
MICROHOUSE continues to feature great prices and quality
softwares and hardware.

We want you to know...
MICROHOUSE introduces new products:

THE ANSWER NORTH AMERICAN BUSINESS SYSTEMS, INC.

NOw you can truly have Information at the touch of a button from the world's first self-
teaching database system. THE ANSWER uses “‘electronic cards"” or computerized ver-
slons of Index cards. These cards hold all your pertinent Information In the sequence
you want It. With THE ANSWER's report generation feature, you can also do mallings,
business reports, math, and high level searching.

LIST PRICE: $295.00 MICROHOUSE PRICE $249.00

FAST GRAPHS INNOVATIVE SOFTWARE

FAST GRAPHS Is a complete graphics and plotting program designed for the IBM-PC
with a color or hl?h resolution black and white monitor. Completely menu driven, FAST
GRAPHS automatically scales axes, titles, and creates graph legends; using manual
data Input or direct data Input from Visicaic, or most other spread sheet and database
programs. Speclal draw mode with painting and erasing feature allows you to creatively
edIt your graphs and charts.

List Price: $295.00 MICROHOUSE PRICE: $189.00
CALSTAR CALIFORNIA COMPUTER SYSTEMS, INC.

CALSTAR Is a brand new, expandable, single board computer system which Is Ideally
sulted to business applications. It combines high priced beneflts at a cost any business
can afford. Calstar offers 2-8" double sided-double density disc drives (2 meg capacityl).
Software Included In every CALSTAR: CP/M, PERFECT WRITER, PERFECT SPELLER, PERFECT
CALC, and PERFECT FILER. CALL MICROHOUSE FOR DETAILS!

List Price: $2995.00 MICROHOUSE PRICE: $2695.00

PRINTMASTER F-10 C.ITOH

The PRINTMASTER Is bullt on an aluminum base and uses high quality metal parts for
rellabllity and dependabllity. It streams along at 55 LOcps (letter quality characters per
second) with all the qualities of a STARWRITER. MICROHOUSE Is an authorized C. ITOH re-

pair center.
MICROHOUSE PRICE: $1749.00

We want you to know...

MICROHOUSE has a 24 hour computerized order system
called MICROLINE which enables you to access specific pro-
duct information and place an order if you wish. MICROLINE
can be reached at 1-215-868-1203.

P.O. BOX 499/1444 LINDEN ST., DEPT. 201.. BETHLEHEM, PA 18016

IBM IS A REGISTERED TRADEMARK DF INTERNATIONAL BUSINESS MACHINES. CP/M IS A REGISTERED TRADEMARK OF DIGITAL RE-
SEARCH, INC., APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS, INC., PERFECT WRITER, PERFECT SPELLER, PERFECT CALC
ARE TRADEMARKS OF PERFECT SOFTWARE, INC. THE ANSWER IS A TRADEMARK OF NORTH AMERICAN BUSINESS SYSTEMS. FAST
GRAPH IS A TRADEMARK OF INNOVATIVE SOFTWARE MARKETING, INC. CROSSTALK IS A TRADEMARK OF MICROSTUFF. INFOSTAR IS A
TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS AND AVAILIBILITY SUBJECT TO CHANGE WITHOUT NOTICE. NOT ALL PROGRAMS
AVAILABLE IN ALL FORMATS. PLEASE CALL FOR ADDITIONAL PRODUCT INFORMATION. DEALER INQUIRIES WELCOME.

WE WANT YOU TO KNOW...

MICROHOUSE

Circle 282 on Inqulry card, Your Micro-computer People
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Misleading Advertising

I read with great interest an advertise-
ment for the AMI II++ Computer,
manufactured by Apollo Computer Com-
pany of Taiwan and distributed by Orien-
tal Investments Limited of Switzerland
(November 1982 BYTE, page 332). The
computer is advertised as being “Apple Il
Plus Compatible” and appears nearly
identical in its physical characteristics to
the Apple 1. The terms of sale for the
computer, which is offered at an enor-
mous price reduction over the usual dis-
counted cost of an Apple I, require pre-
payment by money order or by certified
check.

Because of recent articles concerning
the potential infringement of copyrights
owned by Apple, | contacted the U.S.
Customs Service in Washington [(202)
566-5765] to inquire on the legality of im-
porting the AMI 11+ +. I was told that all
Apple Il “look-alikes,” specifically includ-
ing those manufactured by Apollo Com-
pany, will be seized by Customs upon im-
port.

In my opinion your magazine has done
a great disservice to your readers in carry-
ing the ad for the AMI Il + + Computer. ]
hope that not many of your readers have
responded to this alluring ad and sent
in their prepayments only to have their
purchased equipment impounded at the
border.

Richard L. Merriam
7 Thoreau Rd.
Lexington, MA 02173

As is true of most publications, BYTE
periodically receives complaints from one
advertiser (or individual) about the activi-
ties of another advertiser. As is also true
of all magazines, it is quite impossible for
us to act as judge and jury and arbitrate
commercial disputes between advertisers.
In addition to other problems, the cost of
the technical and legal expertise that we
would have to hire would put our maga-
zine out of the price range of most of our
readers and advertisers alike.

Is there nothing, then, that a magazine
like BYTE can or should do? Of course
there is. Every advertisement from a new
advertiser is reviewed both by an editor
and a publisher in an attempt to spot
problems and potential reader rip-offs
before they occur. While this is not fool-
proof, we are pleased that we have headed
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off several problems before they found
their way into print.

The other step we can take is to adhere
rigorously to the rulings of government
tribunals or agencies, who, after all, are
the appropriate ones to respond to dis-
putes between advertisers. Unfortunately,
unless the prevailing advertiser or the
tribunal itself thinks to inform us of a rul-
ing, there is no automatic way we receive
this information. Thus, it was somewhat
fortuitous that we received a copy of a
Customs Department Newsletter men-
tioning the importation ban against some
Apple Il "look-alikes.” As soon as we
received that notice, the ad in question
was removed from all issues not yet
printed. . . . Gordon R. Williamson

Language FlexIblity

Jerry Pournelle’s exposure of the high
priests of computer software is long over-
due (see “User’s Column,” October 1982
BYTE, page 254).

Since the microcomputer revolution
began, these high priests have stood by
their “cure-all” languages and have had a
put-down attitude toward us poor slobs
using “nonstructured” code (anything
with a GOTO statement). Fact is, it's
easier to defend a familiar language than
to tread on unfamiliar territory by trying
to learn another.

Let's get with it, gang! Every language
on the market has its share of strengths
and weaknesses. Just as a wood craftsman
requires a variety of special tools to do the
job right, the professional programmer
needs to understand which software
“tools” are available to get the job done.
There is no “best” programming language,
but given any particular problem, there
are several languages that will do the job
quite well.

The software engineer needs to be able
toselect which language is suitable for the
task at hand. That might involve breaking
down a project into modules written in
BASIC, FORTRAN, COBOL, and assem-
bly language to capitalize on the strong
points of each language. I admire Digital
Research, Microsoft, and others for tak-
ing steps in this direction to allow the pro-
grammer to “link"” modules written in dif-
ferent languages into a single program.

The hardware side of the computer rev-
olution is leaps and bounds ahead of, and
being held back by, the software develop-
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ment side. It's high time that we move
software development from the mystical
black art of the ‘60s into the rapidly
changing environment of the '80s. The
high priest stuck holding onto ALGOL/
Pascal/FORTRAN/whatever as the cure-
all language will be much like the elec-
trical engineer of the ‘50s left holding a
vacuum tube.

Robert S. Walden, President
XL Computer Products

POB 805

Mesa, AZ 85202

Almost a Tinkerer’'s Dream

I just had to write and compliment you
on the November 1982 BYTE. I am an
electrical engineer and a hardware hacker
from way back, and I was about ready to
let my subscription to BYTE lapse. While
hardware hackers are a dying breed, I had
begun to think that we were entirely for-
gotten. | realize that there aren't many
left, but there are probably more of us
than there are disabled microcomputer
users (see the September 1982 BYTE on
“Computers and the Disabled”) or artist
microcomputer users (July 1982 BYTE,
“Computers in the Arts and Sciences”) or
even microcomputer users that program
in Logo (August 1982 BYTE, "Logo”).
While these are probably worthy causes
to devote an issue of BYTE to, it seemed
that the tinkerers were entirely left out.
And then came the November 1982 issue.
While not quite a tinkerer’s dream, it is in
the general direction of one. Steve
Ciarcia’s “Build the Circuit Cellar MPX-16
Computer System, Part 2" (page 78), Phil
Lemmons’s informative article “Victor
Victorious: The Victor 9000 Computer”
(page 216), a vector-graphics construction
article (Billy Garrett's “Microvec: The
Other Type of Video Display,” page 508),
and even Phil Lemmons’s “An Interview
with Chuck Peddle” (page 256) were all
interesting. No long, boring articles about
why this DBMS (database management
system) is better than that (for a home
computer?), no articles on a language that
needs five full-time programmers and a
mainframe computer to maintain it, and
no one telling me to rush right out and
plunk down $4000 for the latest do-every-
thing-but-change-the-baby gizmo.

While I am not advising that you
change the editorial direction of BYTE, 1
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FAGHT 4510

micro compute;
printing terms

he Facit 4510 Low Cost 80-column

Serial Matrix Printer is a thoroughbred

micro printer. Engineered for quality

and professional computer outputs.
Facit 4510 fully configured features most printer B\
options as standard. State-of-the-art micro-pro-
cessor concept and a 2K-work buffer accepts print-
ing data as fast as your computer can send it.
Versatility comes from industry compatible inter-
faces — both parallel and serial RS-232-C.

Block graphics and pin graphics secure
optimum system performance and give complete
printing freedom.

Emphasizing multifont and high resolution
capabilities including 8 national character sets as
standard.

Fan fold tractor feed, single sheet and
telex roll with friction feed completes your
thoroughbred micro printer. The Facit 4510.

FACIT
DATARCYAL

235 Main Dunstable Road PO. Box 828 Nashua, N.H. 03061,
Phone: (603) 883-4157.

Europe: §-10545 Stockholm, Sweden. Phone: (8) 73860 00.

Circie 486 on inquiry card.
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Letters

am glad to see some articles of interest to
people other than full-time data process-
ing managers or game addicts. And
besides, the November issue did not have
one mention (that I could find) that “the
uses of a computer are limited only by
your imagination.” If I ever see that trite,
overworked, meaningless phrase in print
again, I think that I will go into a
homicidal rage.

Oh vyes, tell Jerry Pournelle that I enjoy
his “User's Column.” And his books are
okay, too.

Stuart Ball
1101 Dover St. NE
Cedar Rapids, IA 52402

For the Record

In the November 1982 BYTE, an er-
roneous reference was made in Peter
Sdrensen’s article “Tronic Imagery” (page
48).

On page 56 (in the paragraph continu-
ing from page 55), Michael Fremer, music
and sound design supervisor for Tron,
was referred to as the sound effects
creator.

As the actual sound effects creator for
Tron, I would like this point clarified.

Frank Serafine

Serafine FX

1861 South Bundy Dr.

West Los Angeles, CA 90025

What Did He Say?

BYTE magazine is used by a cross-
section of people representing many dif-
ferent levels of involvement with the ap-
plications of computers. To serve and to
maintain its readership, the magazine
offers access to knowledge and access to
tools.

While access to knowledge is also
catered to by the book market, access to
tools is provided almost exclusively by
periodical publications of this type, some
with self-serving and others with public-
serving interests. In this context, the word
tool can be taken in its global meaning of
“what is instrumental in the realization of
something.”

The more useful BYTE magazine be-
comes at providing both types of access,
the more likely it is to become itself a tool
and be used as such by its readers. Of all
needs presented to the editors of the
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magazine by the readers, the key demand
will always be for more usefulness, hence
for more useful access. End of loop.

The editor’s job: define “access.”

The reader’s job: define “useful.”

I am right now working on my own list
of wishes. Readers, to your pens!

Laurent Dube

Green Island

POB 3670

Prince Rupert, British Columbia
Canada V8] 3W8

The Myth
of Computer Literacy

Yes, computer literacy is really a myth.
There is no such thing. Many articles have
been written decrying the lack of com-
puter literacy in our society. Thousands
of books and junior college courses have
been devoted to this subject, but it really
doesnt exist. Why not? Because com-
puters are not literate. In fact, computer
operators need not be literate either (al-
though knowing how to read is advan-
tageous).

Like telephones, computers are ma-
chines and are quite easy to operate. You
just turn them on and follow the instruc-
tions as they appear on the screen. You
don't hear about telephone literacy. Com-
puters are the same thing, No problem.

A properly functioning computer with
user-friendly software is a pleasure.
Where we get into trouble is when we
have software or hardware that malfunc-
tions. Just like the early telephones, which
had a lot of hardware and software prob-
lems, computers (still in their evolution-
ary infancy) have often given us interest-
ing moments. As time goes on, this will
straighten out and become a rare annoy-
ance, as is now the case with the tele-
phone.

So why all the baloney about computer
literacy? It is due to the desire of our news
and education industries to increase their
power. The news media tell us we are
dumb, stupid, and will fall behind or
lose a job if we are computer illiterate.
This makes many people nervous and
they buy more books, papers, and maga-
zines in an effort to catch up. Educational
institutions, suffering from the exit of all
those baby-boom people, need more
bodies to maintain income and justify
their share of tax revenues.

Certainly we need programmers and
systems analysts who must be well
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trained in computer technology, just as all
telephone repairmen and installers must
be trained for their trade. But for the rest
of us consumers, all we do is turn the
computer on and use it, just like the tele-
phone, and that requires very little “litet-
acy.”

What we really need is to be digital-
watch literate. I have a 45-function, $29
wrist watch with 4 buttons and I cannot
make it stop beeping. . . .

E. ]J. Neiburger DDS

Dental Computer Newsletter
1000 North Ave.
Waukegan, IL 60085

An Ounce
of Preventive Malntenance

We second Mr. Brady's motion (No-
vember 1982 BYTE, “Letters,” page 19) re-
questing more BYTE articles concerning
maintenance and repair.

Computers may sometimes be astonish-
ing in their capabilities but they're still
machines, and machines break—some
more frequently than others and some
more mysteriously.

Of course, thorough and regular main-
tenance can help cut down on the number
of breakdowns, but when the machine
does go on the blink there’s no reason why
it can’t be up and running quickly. To en-
sure a minimum of downtime, every com-
puter owner should establish a relation-
ship with a reliable and efficient mainte-
nance organization before any repairs are
needed.

In the world of microcomputers, the
most likely and most reliable source of
service is the computer distributor or
dealer. In short, the person you buy it
from. It is naive to expect prompt service
from hardware makers. They are in the
business of manufacturing, not servicing,
microcomputers.

So it behooves the microcomputer
buyer to compare service capabilities as
well as prices when shopping for a system.
In fact, service should be a more crucial
factor than price in the decision because
the few dollars saved by buying from a
mail-order house with no maintenance
service will cost you dearly as time goes
by and equipment fails.

In order to evaluate the maintenance
capabilities of computer dealers and to
make sure you'll get prompt service if and
when you need it, make sure they meet
the following criteria.


www.americanradiohistory.com

-

-

IF MetaCard DOESN'T IMPROVE
YOUR WORKING CONDITIONS
WE'LL GIVE YOU YOUR MONEY BACK.

It's almost three in the morning.
You knew just one more line of code
and your program would be finished.
That was seven hours ago. It's hard i
work developing good software. Writing |}
it on the Apple Il is no exception. i
Although we can't promise to get you
to bed by eleven o'clock, we can make
your job a lot easier.

When we developed MetaCard, a
co-processor system for the Apple 11, we
designed in 128K bytes of on-board
memory with parity. Enough memory to
run the most powerful development tools
available. We included memory expansion
capabilities beyond 128K.

And we madesure it could run all three
operating systems for the IBM PC. MetaCard
does more than make your job easier, it opens
up new development areas. If you want to create
or run more powerful applications software for
the Apple, or for the 1BM PC or other
8086/88-based systems, you should have a
MetaCard in your Apple. MetaCard supports the
most popular development languages available
for MS-DOS, CP/M-86 and UCSD p-System
Version IV. Languages like Pascal, C, COBOL,

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.

FORTRAN, BASIC and almost all others operate
at peak performance. MetaCard enables you to
continue to use most of the popular peripherals
for your Apple I1, plus all of your existing
software. And with many best selling
applications for the 1BM PC available soon, you
can use your Apple in new and developing areas.
MetaCard uses the Intel 8088 processor and
operates at a full § Mhz. And MetaCard’s
real-time clock, external power supply, parity
checking RAM, and power-up ROM diagnostics

give you the features and reliability you demand.

AMAW america iohistorv co

Satisfaction Guaranteed
We know you'll still work through the night.
But if MetaCard doesn’t improve your
working conditions, return it within
30 days, and we'll send your money
back. No questions asked.
MetaCard, complete with
7 documentation, MS-DOS and UCSD
¢ p-System (CP/M-86 optional) and power
¢ supply, is available in both 64 and 128K
configurations, priced at $980 and $1,150
respectively. The MetaCard System Operating
Manual is available for only $25.

For more information write us today,
Metamorphic Systems, Inc., 8950 Villa La
Jolla Drive, Suite 1200, La jolla, CA 92037.

Or call us today to orderyoursat

In California call 619/457-3870.

MetaCard is 2 trademark of Metamorphic Systems, Inc., Apple — Apple
Computer Inc., Intel 8088 — Intel Cosporation, CP /M-86— Dighal Research
Corporation, MS-DOS — Microsoft, UCSD p-System — University of California,
I1BM PC— IBM.

Circle 265 on Inquiry card.

MetaCard
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Proximity: Common sense tells you
that you'll get better service from a com-
pany close by than one far away. Also
keep in mind that shipping charges are
usually the responsibility of the customer.

Longevity: We've been living in the age
of computers long enough that you
needn't deal with a company that doesn't
have a substantial track record. (For in-
stance, Tristar has been in business over
10 years.) Unless there’s something very
special about the company, don't deal

with a brand-new business. The computer
industry has seen too many casualties,
and one thing you want is a company that
will be around tomorrow.

Legitimacy: It's easy to get into the
computer business today. Deal with a real
business, not an answering service. Ask
for references.

Adequate stock of replacement parts:
Ask if the company has an inventory of
replacement parts. Having the necessary
parts on hand can mean the difference be-

Excellence
Acknowledged.
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Some people demand the best.

Superior qualily at superior value identifies
the "best” products, ond the best in Apple ®-
compatible drives is the Micro-Sci line of 5% *
floppy disk drives ond subsystems.

Business peopie needing storoge, reliability
ond fost access have been impressed with
Micro-Sci's A40 system since we introduced it
bock in1979. For a lower list price than the
Apple Disk 1®'s, the A40 offers 20Kb more
capacily, foster occess time ond greater
data reliability.

The Micro-Sci A70 drive combines quick
access and high refiabilily with a Tult 286Kb
storoge capability.

The newest member
of Micro-Sci's Apple II-
compatible family, the A2,is a
direct replacement for the Disk I,

i
I. I

— -w"

feaiuring fotol compatioiiy at a iower cost. Belter
still, you con mix our A2 drive ond controller with
their drive ond controller for complete freedom of
interchangeability.

And Micro-Sci’s controlker includes operating
features like jumper-selectable 3.2 and 3.3 DOS.

Give yourself the privilege.

Micro-Sci delivers the most in quality,
reliability and performance. So when you
consider additional drives or a disk subsystem
for your Apple I, indulge yourself in the Micro-

Sci alternative.

See our complete product line today at
o dealer neor you.

(SPECIAL NOTE TOAPPLE INI®
USERS: Micro-Sci olso offers a full
ronge of Appie lil-compatible
drives. Ask your locol deoler

for detoils.)

MICRO-SCI

Micro-Sci is a Division of Standun Controls, InC.
2158 SOUTH HATHAWAY STREET - SANTA ANA.CALIFORNIAS2705 - 714/662:2801 - TELEX: 910-346-6739

Internationol Dedler Inquities...

MC International Morkets Corp. Telaphone: 714/730-0963 - Telex: 277782-ROBY LR

.
* Apple, Apple N, Apple M ond Disk i ore registered rodemarks of Apple Computer, Inc
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Circle 276 on Inquiry card.
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tween hours and weeks of downtime.

~ Tools and space for in-house repair: In
order to provide good maintenance, ade-
quate money must be allotted for a repair
shop and sophisticated tools. Make sure
that your dealer has done so.

Trained people: Any reputable manu-
facturer runs training sessions to teach
people how to repair their equipment.
Make sure one of your dealer’s employees
has gone to that school.

Computer downtime means money and
inconvenience and sometimes even hard-
ship for anyone whose computer opera-
tions are essential. For those reasons, all
computer owners should be well versed in
their equipment’s proper care and feeding
and should have a top-notch maintenance
organization on call to fix things if they
start going bad.

Pete Morley

Tristar Data Systems

Cherry Hill Industrial Center
2 Keystone Ave.

Cherry Hill, NJ 08003

Victor Club

Phil Lemmons's article “Victor Vic-
torious: The Victor 9000 Computer”
(November 1982 BYTE, page 216) was in-
deed impressive.

The Andrews Group is heavily in-
volved in the development end of
CAD/CAM (computer-aided design/
computer-aided management) software
for the Victor 9000 coupled with Houston
Instrument plotters and digitizers.

Over the last six months of develop-
ment work we have had tremendous sup-
port from the Victor Software Group in
Chicago. We feel at this point, however,
there should be some central point for in-
formation exchange for the Victor.

To this end we have set up the Victor
User's Club and for the present time we
will use the offices of the Andrews Group
and its facilities.

The club will be for the free exchange of
information and will publish a monthly
newsletter pertaining to new develop-
ments and software ideas. The yearly fee
is $35, which will cover publishing and
mailing expenses.

Mark W. Andrews

The Andrews Group

310 SW 2nd St.

Fort Lauderdale, FL 33312

Circle 484 for dealers.
Circle 485 for end users. =—p
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IBC MIDDI CADET™ ALTOS ™ ACS 8000-10

Maximum Users Q Maximum Users 4

Disk Storage 20 MB Disk Storage 10 MB
Memory 256 KB** Memory 208 KB

CPU Speed 6 MHz CPU Speed 4 MHz
Benchmark (eiopsed fime) 1:44 Minutes* Benchmark (iopsed time) 5:03 Minutes*
List Price §7495.00 List Price §7995.00

The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS ACS-8000-10 and
others. That's why we call it the heavyweight performer.

Because the MIDDI is completely software compatible with ALTOS, ONYX™ Dynabyte™ and
others using CP/M™ 2.2, MP/M™ |l or OASIS™, you can transport your applications software to the
MIDDI without modification. So why not take the benchmark test yourself.

If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors,
send a copy of your application program to IBC. We will run your software on the MIDDI without
modification and give you the elapsed time in minutes. You be the judge. If it really is faster

than your current hardware and it is, then you owe it to yourself and your customers to switch to
IBC.

So remember! When you want a heavyweight performer at a low price, contact:

48V
OUTSIDE THE USA WITHIN THE USA See us at Spring Comdex (@'
IBC/neqrted usiness computers  XBG/ DISTRIBUTION RS
21592 Marillg Street 4185 Harrison Bivd., Suite 301
Chatsworth, CA 91311 Ogden, UTAH 84403 *Fout users ungder OASIS
(213) 882-9007 TELEX NO. 215349 (801) 621-22904 ** Upgradeable 10 512 K Bytes  +*

ALTOS 15 a trademark of ALTOS Computor Sytems. ONYX 1s @ radematk of Onyx Systems Inc - DYNABYTE s a trademark of Dynabyte Business \{
Computers. CPIM & MP/M are trademarks of Digital Research. and OASIS is a tfrademark of Phagse One Systems

www americanradiohictorv cam.
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The Real Bottieneck

I take exception to atermwhichIfearis
becoming widely accepted. I have recently
seen it in BYTE and other publications.
This term is Von Neumann bottleneck.

The term is used because the concept of
the stored program computer as we know
it today is largely due to the work of John
Von Neumann (1903-1957) in the early
‘40s and because in this concept instruc-
tions are fetched and executed in a strictly
linear fashion.

I disagree with the popular use of the
phrase for several reasons. First, in his in-
novative work this genius broke the bot-
tleneck of the day, which was the com-
mon narrowmindedness that thought of
computers in terms of single-use or hard-
to-modify dedicated systems.

Second, the term contains the pejora-
tive connotation that if it were not for
Von Neumann this bottleneck would not
exist today. It certainly would because it
is related to hardware technology more
than to anything else.

Third, if Von Neumann had lived
longer, the state of computer theory

would most likely be far more advanced
than it is. Doubtless his theoretical con-
tributions would have gone well beyond
the advances in hardware that we have
seen over the years, particularly in regard
to the capability of true multi- and
parallel-processing. So if there is a Von
Neumann bottleneck, it is in the loss that
the world of mathematics and computers
suffered in his early death.

The contributions Von Neumann made
to mathematics are well known, from the
founding of the theory of games, with its
wide-reaching applications in areas like
weather research and economics, to his
work in set theory and theoretical physics
and his work in the logical design of elec-
tronic computers and a general theory of
automata. These contributions, along
with the many anecdotes still told today
about the intellectual powers of the man,
attest to his true genius in many areas of
mathematics and computing theory. I
strongly protest the use of the term I have
been discussing—it is a manifest injustice
to connect the name Von Neumann with
this pseudo-problem.

In a constructive vein, may I make two

suggestions. First, that this phenomenon
be more aptly named. Terms like unipro-
cessing bottleneck, linear-processng bot-
tleneck or sequential-processing bot-
tleneck come to mind, but I will not
presume to coin the definitive phrase here.

Second, may I suggest the following
definition of the term Von Neumann bot-
tleneck: the fact that more than 95 percent
of all people have less than 5 percent of
the ability of John Von Neumann.

Philip Mahler

Instructor of Mathematics
Middlesex Community College
Springs Rd.

Bedford, MA 01730

The Meaning of Oppression

Just to set the record straight: I am the
source of the “RESIST THE DRAFT” mes-
sage that Dr. Kallend discovered assem-
bled into Apple Logo (see the December
1982 BYTE “Letters” column, page 18).
Neither Apple Computer Inc. (which dis-

Most Promising

For An Orchestra.

Our duet is perfect for a single user system.
2 same duet performs even better in a multi-user orchestra.

Duet .

DCM & 80: s-100 Disk Controller

Module m 8” and/or 5" floppy disk
controller m SASI (ANSI, SCSI) hard disk
r1 host adapter 2 Single and double density,
single and double side m Software
implementation on CP/M'

2.2 and TurboDOS!

! TM of Dlgital Research, Inc.
? TM of Software 2000, Inc.

$345.

~ or slave se'lé'ctipr‘
'@ Redundant pro-
cessor manipulation
® 4MHz Z80A or
6MHz Z80B CPU m
64K RAM and 2K EPROM with monitor
B 2 serial, 2 parallel, 4 timer
ports m Bi-directional inter-
processor channel m Dual
mode serial ports interface B
Multi-layer PCB construction. §

sa,s. Circle 228 on inquiry card.

JC SYSTEMS
1075 Hiawatha Ct.

Fremont, CA 94538
(415) 657-4215
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VeV aV/ eV aV/ aV/ aV/ aV/ eV
VIMIVIVIVIVIVAIVA VI Videx | |

897 N.W. Grant Ave. ¢ Corvallis, Oregon 97330 ¢ 503/758-0521

VIDEOTERM

Expanding Horizons in

Text Display

Videoterm increases your Apple ][® display to a full
capacity 80 columns. Proofreading text problems are
a thing of the past. With Videoterm your text is
displayed in upper and lower case characters with true
descenders utilizing a 7 by 9 character matrix. The
time-tested Videoterm is compatible with most word
processors and is available with alternate character
fonts. Once you've explored the advantages of
Videoterm, you'll discover a whole new world for you
and your Apple ][.

Suggested retail price: $345.00

Videoterm Utilities Disc includes:

*Graphics Template System
a *Font Editor
*Mid-Res Graphics

*Applesoft Read Screen Utiity
«Top & Bottom Scroling
ePascal Vidpatch

Suggested price $37.00

=
Videoterm (e S
Character Set - Tﬂ' mf
EPROMSs 11
sFrench eN. European
e«German *Russian
sinverse *Spanish

*Katakana [Japanese)
*Math & Greek Symbols
*Norsk

*Super & Subscript
Suggested price
$29.00 each.

Dvorak EPROM (Enhancer]—$28.00
Lower Case Chip [Rev 7 & up}—%$29.00

The Soft Video Switch is an automatic ver-
sion of the popular Switchplate. it knows
whether it should display 40 or 80 columns
or Apple graphics. It does the tedious work
of switching video-out signals so you don't
have to. The Soft Video Switch can be con-
trolled by software. May be used with any
Videoterm with Firmware 2.0 or greater.
The single wire shift mod is also supported.
Package price is $35.00.

The Enhancer ][ features a typeshead buf-
fer. Your keyboard has upper and lower
case, and will auto repeat any key held
down. A single keystroke can become a
word or an entire sentence. Controlled by a
powerful microprocessor. Enhancer ][
allows you to re-map your keyboard or add
specialized features. Changing a chip
creates a totaly different keyboard.
Enhancer ][ Utilities Disc included.

Suggested retail price $149.00. 4
Circle 443 on Inqulry card. A

=t

Videx is-a trademark of Videx,#
“ g

.Computer Inc.
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[PRINTER |

optimizer

Why buy a mere "spooler” when you
can have THE PRINTER OPTIMIZER?

* 64k to 256k spooling buffer

* adapts different brands - can
mix Serial and Parallel

* character conversion: 1 to 1,
1 to many, many to 1, ignore

* pushbutton automated access to
your printer's various type
styles and printing modes

* several ways to PAUSE printing

* access any character, graphic
design or printer "trick" from
any program at any time

* special features for use as
a MODEM buffer

ETE

The cost effective alternative.
Converts IBM, Adler/Royal, Olympia
and other Electronic Typewriters
into letter quality printers.

2 n i
€L Erctronic Typewrtar buactace |

* 2K memory buffer

* access all typewriter characters
and automated features

* Serial or Parallel versions

* Many proprietary features and
commands insure compatibility
with your system and software

* Typesetting capability!

3

[ 2 L -
- Typewriter
. Intertace

Super low cost adaptor for new
inexpensive portable Electronic
Typewriters can yield typewriter
and letter quality printer com-
bination for around $500 total!

* perfect for "personal use”

* easy "plug-in” Parallel
connection to most computers

* compatible with popular word
processing programs

APPLIED
CREATIVE
TECHNOLOGY

2723 Avenue E East, Suite 717
Arfington, Texas 76011
{817)-261-6805
{800)-433-5373
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tributes the product) nor Logo Computer
Systems (which manufactures it) knew of
its inclusion.

Dr. Kallend sees “an early start on
1984" in the dissemination of the message
(which he regards as subversive) “into so
many of our schools.” This view is aston-
ishingly upside down. In the nightmare
world of George Orwell’s novel 1984, the
expression of “subversive” ideas was all
but wiped out; thus was obedience to
government authority assured. It's hard to
imagine a clearer antithesis to the type of
oppression depicted in 1984 than en-
couraging defiance of the draft, in schools
and elsewhere. Dr. Kallend seems to be
telling us that resistance is oppression.

Gary L. Drescher

NE43-743

Massachusetts Institute of Technology
Cambridge, MA 02139

A Langquage Is Born

November 1982 saw continued discus-
sion of the QWERTY versus Dvorak key-
boards in the “Letters” section of BYTE
(page 16). 1 am a touch-typist, and al-
though I did not relish the prospect of
learning to type all over again, the bene-
fits from Dvorak’s “simpler keyboard” in-
trigued me.

As with many microcomputers, the key-
board on my Osborne is not redefinable.
This meant that I couldnt implement
Dvorak’s layout without first replacing
my ROM. However, I found a solution:
rather than redefining the keyboard into
Dvorak's structure, I chose to redefine the
alphabet. If the word to be typed is
“letter” I mentally encode it and type the
“Dvorak-English” word “pokkdo.” “Dear
Sir” becomes “Hdao :so” and “Having a
wonderful time.” equates to the seemingly
nonsensical “Ja.gly a ,slhdotfp kgmdq.”

I find that I have sufficient time to think
of (or read) what I wish to type, convert
its spelling into Dvorak-English, and still
retain the speed of a true Dvorak key-
board. The one problem, that other peo-
ple cannot read my text until it is
decrypted, does not significantly subtract
from the value I have gained. However, it
is my intention to seek the removal of
even this irritation. Dvorak-English as a
second language, perhaps taught along-
side French and Spanish in public schools,
would do the trick.

Chris Rudek
5975 Newman Court, #4
Sacramento, CA 95819
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Warranty Pirates

I thoroughly enjoy Jerry Pournelle’s ar-
ticles and find them informative and
entertaining. However, 1 would like to
take a good-natured poke at one of his
commentaries in the November 1982
BYTE “User’s Column” (page 394) regard-
ing the warranty and license information
included with the Soft-Link evaluation
copy of Colortrol that Mr. Pournelle con-
sidered reviewing.

If Mr, Pournelle will reread the warran-
ty and license information that he signed
when he began running CP/M on his sys-
tem, he will find that Soft-Link, as many
other software vendors have done, has
merely used wording similar to that used
by Digital Research. These vendors ap-
parently feel there’s no point in arguing
with success. Digital Research has a suc-
cessful software package, has not been
sued out of business, and has successfully
sued against pirates, while other software
companies have difficulty coming up with
anything else as simple and as protective.
In other words, most software houses
have “pirated” Digital Research’s warran-
ty and license format, probably for good
reason, and Soft-Link shouldn’t be taken
to task for doing the same.

Actually, most software houses are
willing to be less restrictive in practice,
but with suits being brought for almost
any reason, valid and otherwise, and with
such suits being expensive to defend, with
little or no compensation for the winning
defense, software houses will probably
continue to use similar wording in war-
ranties and licenses, if for no other reason
than to avoid attorney fees rather than re-
sponsibility.

R. David Otten, Owner/President
Signature Software Systems Inc.
5602 Stouder Place NW
Pickerington, OH 43147 m

BYTE's Bugs

MARC This Correction

In the textbox on the MARC operating
system that accompanied Christopher O.
Kern's article “Microshell and Unica:
Unix-Style Enhancements for CP/M,” an
incorrect telephone number was listed for
Vortex Technology. (See the December
1982 BYTE, page 206.) The correct num-
ber is (213) 645-7200.m
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The trouble with many of today’s better known
small business computers is they box you into a single
user system. So after your big initial investment, you
still have a single user system. You always will.

Now there’s the Zeps 4 from OSM Computers. The
Zeus 4 Is the fiyst multi-user, multi-processor micro at
single user prices. The Zeys 4 is less than one cubic foot
and weighs 24.6 pounds.

Yet, it like four separate, powerful small business
computers in one. It allows up to four users to share
a common data base or work independently. Each has
his own CPU, 64K of RAM and 1/O ports. That means
greater operator independence, more processor power
and greater reliability. ‘

You needn't worry about running out of stordge
capacity either. The Zeus 4 comes with a built-in hard
disk, so users share up to 19MB of storage, about twice as
much as most other multi-user systems.

You'll enjoy maximum flexibility in software appli-
cations too, because Zeus 4's MUSE operating system
runs programs compatible with CP/M. Plus MUSE
provides extensive file management functions typically
found only on mini computers.

Here's another big advantage: The Zeys 4 is

BOXED IN THE CORNER
BY YOUR SMALL
BUSINESS COMPUTER?

designed for low maintenance, low down-time. Its four
modules snap in and out with a few minutes work.

So if repairs are ever needed, modules are simply
replaced through OSM’s limited warranty program.

Maybe the best thing is that you can buy the
powerful and expandable Zeps 4 for $4,595 (86,595 fully
configured for four users).

The Zeus 4 from OSM, the latest in a family of
powerful, multi-user small business computers. It's the
little box that lets you grow without boxing you in.

To find out more,
call (800) 538-5120
or (415) 961-8680 in
California or write to
OSM Computer Cor-
poration, 665 Clyde
Avenue, Mountain
View, CA 94043,

Computers. Your power to expand.

CP/M s a registered trademark of Digilal Research, Inc.
Ze;s 4 and MUSE are trademarks of OSM Computer Corporation.
€ 1983 OSM Computers.

.
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ARE YOU STILL LETTING
YOUR PRINTER
TIE UP YOUR COMPUTER?

While your printer is running, your
computer is tied up. You can't use
it for processing, computing, data
entry. Nothing. All you can do is
twiddle your thumbs until the
program is finished.

Pretty ridiculous.

MICROBUFFER ALLOWS YOU
TO PRINT AND PROCESS
SIMULTANEOUSLY.

You just dump your printing data
directly to Microbuffer, whoosh!,
and continue processing.
No waiting.

Microbuffer accepts data as fast
as your computer can send it.
It stores the datain its own
memory buffer then takes control
of the printer.

It's that easy.

THERE IS A MICROBUFFER
FOR ANY COMPUTER/PRINTER
COMBINATION.

Whatever your system, there is a
specific Microbuffer designed to
accommodate it.

FOR APPLE Il COMPUTERS,
Mircobuffer Il features on-board
firmware for text formatting and
advanced graphics dump routines.
Both serial and parllel versions
have a power-efficient low-
consumption design. Special
functions include Basic listing
formatter, self-test, buffer zap, and

transparent and maintain modes.
The 16K model is priced at $259
and the 32K, at $299.

FOR EPSON PRINTERS, Microbuffer/E
comes in two serial versions —

8K or 16K (upgradable to 32K) —
and two parallel versions — 16K

or 32K (upgradable to 64K). The
serial buffer supports both hard-
ware handshaking and XON-XOFF
software handshaking at baud

rates up to 19,200. Both interfaces
are compatible with standard Epson
commands, including GRAFTRAX-80
and GRAFTRAX-80+. Prices range
from $159 to $279.

ALL OTHER COMPUTER/PRINTER
COMBINATIONS can be untied by
the stand-alone Microbuffer In-line.

The serial stand-alone will
support different input and output
baud rates and different hand-
shake protocol. Both serial and
parallel versions are available in a
32K model at $299 or 64K for
$349. Either can be user-upgraded
to a total of 256K with 64K add-ons
— just $179 each.

SIMPLE TO INSTALL.

Microbuffer Il is slot-independent.
It slips directly inside the Apple I
in any slot except zero.
Microbuffer/E mounts easily
inside the existing auxiliary slot
directly inside the Epson printer.
The stand-alone Microbuffer is

wwWw americanradiohistorv com

installed in-line between virtually
any computer and any printer.

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

So what are you waiting for? Write
to us for more information or ask
your dealer for a demonstration.

When you see how much
freedom Microbuffer will allow,
yoU'll understand why it's so silly
to be without one.

PRACTICAL PERIPHERALS, INC.™
31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362
(213) 991-8200
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MICROBUFFER FREES COMPUTERS.

Circle 350 on inquiry card.

www americanradiohistorv com


www.americanradiohistory.com

Ciarcia’'s Ciruit Cellar

Build the ECM-103,
an Originate/ Answer Modem

The Texas Instruments TMS99532 component
forms the heart of a Bell-103-compatible modem.

Back in the August 1980 BYTE, I
presented an article on how to build
an originate-only modem for under
$50 (see reference 2). It must have
been the right project at the right
time; I know that several thousand of
you ordered the kit version. Since
then, however, technology has ad-
vanced. The degree of functionality
that took about a hundred com-
ponents and a fair amount of con-
struction complexity in 1980 can now
be obtained with less effort and can
offer even better performance. The
limited originate-only design from
2% years ago may not be adequate
for all applications. I believe a new
design is warranted.

This month's project is the con-
struction of a reliable and versatile
300-bps (bit-per-second) data-com-
munication device called the Circuit
Cellar ECM-103 modem (see photo
1). It requires no calibration or
critical adjustments, uses ‘only 30
components, and operates in both
originate and answer modes. I think
you'll be intrigued with its simplicity.

Copyright © 1983 by Steven A. Ciarcia.
All rights reserved.

26  March 1983 © BYTE Publications Inc’

Steve Ciarcia
POB 582
Glastonbury, CT 06033

Let's begin with a quick review of
modems and data-communication
techniques.

What Is a Modem?

The word modem is a contraction
of the two words modulator and de-
modulator. The modem converts dig-
ital signals from the computer into
analog signals, which can be trans-
mitted via a telephone line. Various
techniques can be employed in this
conversion.

Modems are generally categorized
by the speed at which they transmit
data. The data-transmission rates are
properly expressed in bits per second
(bps), although you often hear the
term baud used. Strictly speaking,
"baud” measures the number of tran-
sitions in state of the communication
link, rather than the amount of data
represented by these transitions. A
single change of state may in some
cases represent multiple data bits, and
therefore the data rate may not equal
the baud rate. The difference can be
important.

Modems are commonly divided in-
to four categories, based on their
speed of transmission. The low-speed
modems are those operating at speeds

www americanradiohistorv com

from O to 600 bps. The medium-speed
modems operate from 1200 to 2400
bps. From about 3600 bps to around
16,000 bps are a group of modems
generally called high-speed, but still
higher in speed are the wide-band
modems, which work at speeds from
19,200 bps on up.

The higher the data rate, the
greater the price of the modem. Most
low-speed (300-bps) modems are
generally under $200, while most
1200-bps units are in the $700 to
$1000 range. Low- and medium-speed
modems generally use voice-grade
telephone lines, but the higher-speed
units require dedicated communica-
tion-grade lines. And as the speed of
data communication increases, the
techniques required to ensure error-
free reception become, by necessity,
more sophisticated.

How Modems Work

The process of translating digital
information into a form that can be
sent through telephone lines is called
modulation. Current practices in-
clude several techniques.

Low-speed modems generally em-
ploy a technique called frequency-shift
keying (FSK), which uses two distinct
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