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DEC-COMPAT
PERIPHERAL

Dataram Corporation offers the industry’s
widest range of DEC-compatible
peripheral controllers — from
comparatively simple NRZI tape
controllers to complex 300 MB storage
module drive (SMD) controllers.

An impressive array of state-of-the-art
controllers, all built around high-speed
bipolar microprocessors. All software
compatible with the host LSI-11,
PDP@-11, or VAX® minicomputer...and
all available now.

And Dataram’s controllers are designed to
save you money, and, more importantly,
space — our controllers typically occupy
half the space required for the comparable
controller from DEC. Doing it with a
level of performance that makes any
member of this family worth looking at.

The chart shows our current family of
peripheral controllers, growing every day.
If you don’t see the controller you need,
we're probably working on it right now.
Call us and discuss your requirements.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

Tel: 609-799-0071 TWX: 510-685-2542

CONTROLLER
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Atlantic City, NJ
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Products printed in
Products printed in black are UNIBUS® compatible for PDP-11 and/or VAX
minicomputers.

Cartridge disk controller
Cartridge disk controller

NRZI mag tape controller

Mag tape streamer coupler
NRZI mag tape controller

Dual density mag tape controller
Mag tape streamer coupler
NRZI mag tape controller

Dual density mag tape controller
Dual density mag tape controller
GCR mag tape controller

80 MB/300 MB SMD controller
80 MB/160 MB SMD controller
80 MB/300 MB SMD controller
200 MB/300 MB SMD controller
96 MB CMD controller

80 MB/300 MB SMD controller
80 MB/160 MB SMD controller
80 MB/300 MB SMD controller
200 MB/300 MB SMD controller
96 MB CMD controller

red are LSI-11 Bus compatible.
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DEC, ISI-11, PDP. UNIBUS and VAX are registered trademarks of Digital Equipment Corporation
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TI printers earn their reputation

the hard way:

Today, more than a hundred Thermal printers that are vir- tion that’s just a phone call away.
thousand Texas Instruments tually silent. High-speed multi- If your business is tough on
Printers are tackling some of the ple copy impact printers. Plus printers, go to the people who
toughest printing jobs through-  a choice of print speeds to fit set the standards. For more infor-
out the world. From news wire your application. And all have mation on our complete printer
services to airline ticket printing, one common denominator. line, contact Texas Instruments,
or generating printouts of payroll Consistent reliability that’s P.O. Box 202145, Dallas, Texas
checks, invoices and reports. proven through rigorous test- 75220; or call 1-800-231-4717;
Any demanding task that calls ing and uninterrupted on-the- in Texas, 1-800-392-2860.
for clear, hard copies of the in- job performance. - o
formation you need. You can also count on the TI invented the integrated
Texas Instruments can offer  support of our worldwide factory- | circuit, the microprocessor /]

and the microcomputer.
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you a wide variety of printers. trained sales and service organiza-




Got the
Backup
Frazzles?

Frazzled by the hunt for Winchester backup that’s easy to
use, trouble-free, economical, compact, plug compatible,
which also has 100 + % capacity of 5% ” Winchester disk
drives?

Hunt no more. You just found the solution to your pro-
blem. It’s the new Amlyn MiniPac Drives, of-
fering all you’ve searched for, plus dynamic
on-line operation.

amlyn

Amlyn Corporation
1758-H Junction Avenue
San Jose, CA 95112
(408) 275-8616

See us at Comdex/Spring Booth No. 248

Get Amlyn

Backup
Relief.

Amlyn’s Model AS06 and 5850 minifloppy disk drives
deliver 8 MBytes of dynamic data storage in a five-diskette,
removable MiniPac cartridge. And diskettes can also be
removed and replaced even with the drive’s power on.

Plug compatible with 5% " Winchester or 8" floppy disk
drives, the Amlyn MiniPac Drives not only
back up dynamically...they also can assume
primary storage responsibility!

Should your Winchester drive fail, the
Amlyn A506 or 5850 will still keep your
business in business. They will perform all
system functions. Perfectly. Not only that, the
Amlyn MiniPac drives do it with versatility
and reliability unmatched by other minifloppy
drives.

So, if you want relief, give us a call. Or
write. All you have to lose are The Frazzles.
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When Digital Equipment Corp. officially
celebrates its 25th anniversary this summer,
it expects to do so as a major contender in
the rapidly expanding personal-computer
market, having launched a family of three
personal computers (see p. 15). Cover
photo by Steve Grohe, Boston; art direc-
tion by Vicki Blake.

Reported a
computer crime

-
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When you ask some people
about backup — they back off.

And for good reason. Ask any other supplier of peripheral
products for system backup, and you'll find that some can
supply a disk, some can supply a cartridge recorder, others a
streaming transport. But none can supply the choice which
Kennedy can offer.

Kennedy is the only company that can offer an SMD
compatible, 8” 40 MByte disk drive (Model 7300) and an 80
MByte 14" Winchester disk drive (Model 5380). To back them
up, Kennedy has a %4" cartridge recorder (Model 6450), and
Model 6809, 2" Data Streamer Tape Transport.

KENNEDY INTERNATIONAL INC.
U.K. and Scandinavia

McGraw-Hill House
Shoppenhangers Road

Maidenhead

Berkshire SL6 2QL England

Tel: (0628) 73939

Telex: (851) 847871 KEN UKS G
KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas
Belgium

Tel: (031) 771962
Telex: 71870 KEN CO
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Kennedy was the first to utilize the Ya” 3M cartridge for disk
backup; Kennedy was the pioneer in Winchester disk
technology, and was a leader in developing a low cost
streaming tape drive.

All of these products were conceived and designed to meet the

need for reliable, low cost backup — for our systems or for any
other system.

Kennedy has always backed its products. That's why we're No. 1.
Call or write us about your problem.

We won't back off.
KENNEDY

An Allegheny International Company
1600 Shamrock Ave , Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY

TWX 910-585-3249
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TI 99000-BASED SYSTEM HITS TECHNICAL SNAG

Technical problems reportedly have pushed back Texas Instruments Inc.’s plan to launch
the Business System 300, its first computer based on the TMS99000 16-bit up. The company
planned a late May introduction of the 300, but has postponed the introduction ‘‘somewhat
indefinitely’’ because unspecified hardware problems made plans for third-quarter deliveries
unfeasible. The system is the second in the packaged Business Systems line, following the
9900-based Business System 200 introduced early this year. The 300 is expected to replace
the DS990 model 3 and some versions of the model 4 and, like the 200, will be sold through TI
authorized dealers. Like the 200, it will run TI's DX10 operating system or UCSD p-System,
and comes in a desk-top terminal package. With a variety of 54- and 8-in. Winchester-disk
options having capacities as high as 43M bytes, the 300 is expected to span the $10,000 to
$20,000 price range.

EPSON AXES 16 DISTRIBUTORS, FAVORS ITS OWN

Epson America, Inc., has abruptly terminated 16 independent distributors. Replacing them
are 12 new Epson-owned and -managed distributors. Part of the rationale for the
terminations, a company spokesperson explains, is that Epson does not want distributors
selling competing brands. This is especially true because Epson is releasing the first of its
personal-computer products this month, the HX-20 portable terminal,in the U.S. A new
Epson affiliate, called Comrex International, has been established under Y. Kimm to manage
the distributors. Three new factory warehouses will support the distributor activities. Among
those terminated were some that handled only Epson products, and some that handled a line
of ucs as well as other vendors’ printers. One distributor says Epson handled the matter
fairly. Distributors were given 90-day notices on May 1. Epson’s recent change of some sales
and marketing management may have triggered the changes. Epson was expected to show the
HX-20 at the National Computer Conference, along with a prototype color ink-jet printer with
32 nozzles.

OEM VERSION OF DEC PERSONAL COMPUTER COMING AT COMDEX

The introduction last month of Digital Equipment Corp.’s first personal computers (see
‘‘DEC stirs personal-computer market. . .,”” p. 15) may seem to have left DEC’s traditional
OEM base out in the cold, but the company this month is introducing hardware aimed at
correcting that impression and warming the hearts of OEMs seeking a low-end system. At this
month’s Comdex show, DEC is expected to launch the LCP0O5, a member of the personal-
computer family designed for both technical and commercial OEMs. It will have the same
F-11 processor used in the high-end Professional 300 series and the same external packaging,
but will include a standard LSI-11 Q-bus instead of the unique PC 300 bus, and will replace
the proprietary POS operating system with a choice of any standard Q-bus operating system.
A configuration with a built-in 5M-byte Winchester-disk drive is expected to be priced at less
than $10,000 in single-unit quantities.

NEW FIRM READYING 32-BIT, UNIX-BASED SUPERMINI

A minicomputer start-up company hopes to introduce its first product sometime this fall.
Pyramid Technology, Inc., Palo Alto, Calif., is readying a 32-bit supermini that runs UNIX
System III. The Pyramid computer is aimed at the DEC VAX-11/780 market, yet is priced
substantially less than that hardware. The machine has been designed to be extensible: It can
be upgraded from the smallest to the largest configuration without making the initial
hardware obsolete. The firm’s three co-founders are Edward Dolinar, most recently with
Rolm Corp.’s mil-spec computer division; Albert Gaynor from the brokerage house L.F.
Rothschild; and Robert Kelley, formerly with STSC Inc., a timesharing company. Pyramid
received $3 million in venture capital in February and expects to seek additional funding as
soon as the first systems are out the door.
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METAFRAME INTRODUCES PRINTER WITH EXCHANGEABLE ELEMENTS

One-yr.-old Metaframe Computer Corp., Nashua, N.H., founded by Wang Laboratories, Inc.,
alumni, planned to announce at NCC what the company claims is a very simple printer that
uses dot-matrix and daisy elements interchangeably. Called the Dotsy Printer Center, the
device is available in a floor-standing unit with an acoustic cover for about $1400 in single-
unit quantities. OEM discounts are about 25 percent. Changing the heads requires only
snapping them in and out, and removing the daisy also requires taking off the hammer. The
Dotsy prints 150 cps with a Qume or Diablo daisy element. The elements can be changed in
less than 1 min., the company says. Much of the printer is under software control, including
the motor power and stepping sequence. Not including PC boards, the printer contains 47
mechnical and 18 electronic parts. The cartridge has three components. It also includes a K
buffer, and serial and parallel Centronics-compatible interfaces. Dotsy is the first product
from the company, which was formed to develop an Intel 432 3R2-bit up for separate sale. The
company still is in conceptual stages with the Intel product, but is developing its own
software for a chip to be used in high-power small computers in several years. A company
spokesman says the chip may be priced as low as $20 to $50 within three years.

ENGLAND’S TORCH BRINGS COMMUNICATING uC TO U.S.

Torch Computers, Ltd., Cambridge, England, this month will unveil a local-area network,
multi-station uc system aimed at large organizations in the U.S. The Torch system supports as
many as 50 stations on a 250K-bps bus LAN called Econet. Configured around a Zilog, Inc.,
780, each station hosts a Digital Research, Inc., CP/M look-alike called CP/N. Super Torch
will appear this year. Based on the Motorola 68000, it hosts a UNIX-like operating system
called Davros, which will offer CP/N upward compatibility, according to the firm.
Communication software supports local or remote links to network a Torch station and other
Torches, other computers, the Telex network and videotex networks. Color-graphics and
word-processing software are standard. COBOL-80, BASIC-80, Pascal and FORTRAN from
Microsoft are available. A Torch spokesman says one major customer has been lined up in
New York. The company will open a sales office in Boston.

NAKED MINI OFFERS UNBUNDLED WORK STATION

The Omnix 16-bit multi-user business system, scheduled for announcement by the Naked
Mini Division of Computer Automation at NCC, marks the division’s first incorporation of
third-party software and peripherals, and an entry into a new market: selling to systems
houses that add value via vertical application software. But more interesting for traditional
Naked Mini OEMs and system integrators is Omnix’s cousin, the Workstation 1. The system
is available in a configuration similar to the Omnix with a CRT terminal, a printer, a 10M-byte
Winchester-disk drive and a 1M-byte, 5Y-in. floppy-disk drive, or in versions unbundled
component by component down to a bare chassis. A Naked Mini spokesperson says a
customer can begin by buying the complete system. Later, when increased volumes warrant,
the customer can buy the system without drives, for example. Although only Naked Mini’'s
4/04 CPU board can be used in the Workstation 1, a source close to the company says the
Workstation 2, due next March, will accommodate CPU boards from other vendors built
around an unspecified industry-standard bus and a wide range of processors, including the
Z80 and MC68000.

NEW ENTRY FOR FAIL-SAFE TRANSACTIONS MARKET

Anaheim, Calif., start-up Western Resource Technology Inc. will enter the fail-safe
transaction-processing market pioneered by Tandem Corp. WRT's first system will link
redundant Digital Equipment Corp. PDP-11/23s or 11/24s via a hardware interface that is
being tested. WRT spokesman John Sutherland says the systems will run applications written
for DEC’s RSX and RSTS operating systems without modification. The company is seeking
venture-capital funding and expects to ship its first system during the third quarter.
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Whizzard 7600-
Another Megatek First.

Megatek has pioneered dynamic
interactive refresh graphics
systems for years. Ten to be exact.
Our Whizzard 5000 was the first
advanced high-quality vector
stroke generator. The 7000 modu-
lar, high-performance 3-D stroke
system followed. Then, the 7250
dynamic, high-speed color
raster system and 7290 system,
which combined stroke and
raster workstations powered by
one Megatek Graphics Engine”
All industry firsts.

Local intelligence

Now, Whizzard 7600. Another
first. A new color graphics
system with a powerful, user-
programmable 16-bit 8086
microprocessor in a local intelli-
gent front-end module. 7600
gives you a dramatic increase
in intelligence. Four user tasks —
structuring primitives, running
applications subroutines or sys-

Data courtesy of PDA/PATRAN-G

tem peripherals —can be easily
and simultaneously handled.

Real-time 3-D object rotation

The 7600 offers many other
new innovations. Totally interactive
real-time rotation of 3-D objects
in 16 of 4096 available colors.
Three-dimensional surfaces of
up to 600 sides can be filled
instantly. And, a 3-D surface
processor comes with the system
while a floating point processor

can be added as needed. Scaling,

clipping, 2-D and 3-D rotations
are easy. You can choose either
40962 vector refresh or 5122 or
10242 raster resolutions.

Offloading the host

What's more, this power and
increased intelligence actually
reduces drain on the host com-
puter. That's because local
intelligence and dedicated pro-
cessors perform all calculations
for complex transformations.
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Local intelligence also manages
display lists, event queues and
peripheral interaction, further free-
ing up your computer. Com-
munication between the CPU
and the 7600, up to 1000 feet,
is by high-speed parallel data
transfer. For greater distances,
the 7600 is equipped with two
standard RS232 interfaces.
Whizzard 7600. Latest advance
in color graphics systems from
Megatek where “firsts” have been
a habit for years. For details,
call or write Megatek Corporation,
3985 Sorrento Valley Blvd.,
San Diego, CA 92121 or (714)
455-5590. TWX 910-337-1270.
MEGATEK, S.A., Avenue du Tri-
bunal Federal, 34, CH-1000
Lausanne, Switzerland. Tele-
phone: 41/21/207055. TELEX:
25037 MEGA CH.
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OUR NEW 68000-BASED
COMPUTER COMES WITH UNIX, PRO-1V,
AND A GIANT COMMITMENT.

In today’s competitive computer market, what's behind You can also %ret our unique PRO-IV Applications

a system has become as important as what'’s in it. And Processor. Unlike language processors or program gener-
what's behind CIE Systems is the backing of a world- ators, PRO-IV lets you develop applications directly
wide corporation with over $50 billion in sales and 124 from specified user needs. Without programming, com-
years of business experience. That's a commitment to piling, or interpreting. What's more, documentation is
the future. automatically updated and permanently stored whenever

Of course, one look at how we designed our an application is developed or modified.

M68000-based family of business computers and you'll Quality? We're committed to it 100%. That's why
realize just how committed we are to OEMs. we've combined resources with one of the world’s

Advanced 32/16-bit architecture. Industry standard  largest and most respected electronics firms to manufac-
Multibus™ UNIX System III operating system. Every- ture our systems. So you not only get the reliability you
thing you've been reading about. And wanted. need, but high volume OEM quantities.

The hardware is completely modular. So you can CIE Systems’ M68000-based business computer.
add a wide variety of internal and external memory, Performance. Quality And a Giant Commitment.
peripheral controllers, and a broad range of printers. Call or write today for more information. 2515
And, since we supply everything from board level McCabe Way, Irvine,

on up, you can easily configure your system for Cle SYST CA 92713-6579
virtually any market. (714) 957-1112
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® M68000 is a Registered Trademark of Motorola, Inc.

™ Multibus is 2 Trademark of Intel Corporati
PRO-IV is a Trademark of ical
UNIX is a Trademark of b i
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SOFTECH MICROSYSTEMS PLANS UCSD P-CODE FOR DISPLAYWRITER

Softech Microsystems, Inc., will have a higher profile as a result of the recent appointment
of marketing-oriented John Splavec as president of the San Diego-based vendor of the UCSD
p-code operating system. Sources close to the company say Softech will soon release that
operating system for the IBM Corp. Displaywriter. Splavec has no comment on the impending
Displaywriter release, but says he expects Softech to use the leverage of p-code portability to
crack the IBM-oriented Fortune 1000 market. The company is expected to strengthen its
application-software position soon via an acquisition. This follows Softech’s anticipated
introduction at NCC of UCSD p-code for the MC68000 up and the company’s demonstration of
8%-in. disks written in a new universal disk format that Softech claims can be read by any
computer with 5%-in. floppy-disk drives and an LSI-based controller.

RANDOM DISK FILES

Shugart Associates’ customers reportedly were treated to a private showing of some of the
Sunnyvale, Calif., Xerox subsidiary’s upcoming products at the recent NCC in Houston.
Among the aces in Shugart’s hand is a half-high, 5%-in. floppy-disk drive, and a half-high,
5Y-in. Winchester with a BM-byte capacity and a price tag of less than $400. Sources say that
the company showed a prototype of a micro-floppy disk drive about 3%-in. in diameter. All
are expected to be announced by year-end.

Shugart is also said to be planning to upgrade its SA600 5%-in. Winchester-drive family
with a 12.76M-byte device. The company’s SA1100 8-in. Winchester line will also get a boost
with a 40M-byte model, sources say. Pricing information is not available.

Optimem, the Shugart Associates division charged with developing an optical mass-storage
system, expects to ship limited quantities of the laser-based hardware to customers for beta
tests by year-end. The official product introduction is slated for late 1983. According to a
Shugart source, the hardware, which will write once and read many times, will store 1G byte
of information per surface. Several models with various capacities will be available. Despite
the exit in mid-March of Optimem general manager Jim Burke, the project is on schedule,
says the source, who denies rumors of budget cuts at the division. Peter Lloyd, who, along
with Shugart marketing vice president George Sollman, developed Optimem’s strategic
marketing plan while both were at Xerox Magnetics, has filled the vacant general manager
slot. The Optimem hardware will probably be manufactured at Shugart’s Sunnyvale facility.

Cambrian Systems, Inc., Westlake Village, Calif., vendor of test equipment for disk drives,
reportedly plans to plunge into the media business this year and will develop a line of thin-
film platters for 8- and 5%-in. Winchesters. One source says Cambrian has pulled in the
engineering talent needed for the project from Burroughs’s nearby Westlake disk-drive
facility and is looking for venture funding for the operation.

High-capacity 8-in. media developed by San Jose-based Lanx Corp. to accommodate
perpendicular recording (MMS, September, 1981, p. 163) could show up next year on a
number of small Winchesters, including enhancements to a line of drives reportedly
scheduled for announcement this year by International Memories, Inc., Cupertino, Calif. One
source says the IMI hardware, designated the Series 8000, will initially offer capacities in the
100M-byte range using thin-film media, and will be the size of a 1M-byte, 8-in. floppy-disk
drive. Lanx, meanwhile, is reported to be using one of IMI’s older 7710 series drives—the
first 8-in. Winchester series to be announced—as a test frame for its new media. Information
on drive and media pricing and initial capacities for drives equipped with media-oriented to
perpendigular recording is unavailable.

Unconfirmed reports in the San Francisco Bay Area indicate that IBM Corp.’s long-awaited
Ocotillo series Y%2-in. tape-cartridge drives may appear in pilot production quantities this
month, with 500 pre-production units scheduled to be shipped by the end of the summer.
According to one source, IBM plans to unveil the drives designed for high-capacity
Winchester backup and announce their immediate availability during the fourth quarter of
this year.
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lest drive the Victor desktop
computer designed for systems.

Like a high performance auto-
mobile, the Victor desktop
business computer needs to be
put to the test to be really ap-
preciated. Here's why:

The computer
dilemma.

Systems houses today face a
basic dilemma when it comes to
selecting a computer.

The so-called “personal” com-
puters on the market are like
“economy” cars. They're rela-
tively inexpensive but have
limited power and capacity.

And the larger mini computers
offer more power and speed, like
a luxury car, but are, of course,
more expensive.

Victor has a solution to that
dilemma.

The Victor 9000 Business Com-
puter is retail priced under
$5,000. If you sell computer sys-
tems, quantity purchase agree-
ments will Iet you be very
aggressive.

The Victor gives your systems
the kind of memory and storage
capacity advanced applications
demand. Much more than com-
parably priced machines.

And the Victor display screen
has double the resolution and

capacity of its competitors. You
can display a full 132-column re-
port and still be perfectly
readable. Is that important to
your system? Ask any
programmer.

Experience where it
counts.

But those are only the technical
advantages of the Victor 9000.
Equally important is Victor’s 65
years of experience in solving
business problems. And Victor's
50 branch offices throughout the
country providing fast service
and total support.

Software tools to keep
You growing.

Victor supplies CP/M-86 and
MS DOS with every machine.
Runtime support for Basic,
Cobol, Fortran and Pascal is no
extra cost. The Victor 9000

has the tools you need to do the
jobright.

The Victor 9000. It's a desktop
system computer designed to be
a “cut above” the rest. Whether
you sell complete systems, or
are just looking for the best com-
puter to support your software,
call your Victor OEM specialist
or mail the coupon today.

VICTOR

Serving American business for 65 years.
VICTOR BUSINESS PRODUCTS

Subsidiary of Kidde. Inc
KIDDE
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Great visibility — 800x400
pixels — graphics —80x25 charac-
ters(soft-loaded) green phosphor—
anti-glare — bit mapped.

Design for comfort - dis-
play screen tilts 0°-11° and
swivels +42° to suit the operator.

Power under the hood -
8088 — 5Mhz-2 RS232 ports — 2
parallel ports — CODEC4 bus
slots.

Fuel for thought — CP/M-86 —
MS-DOS - CBASIC - Basic
86-MS-Pascal-CIS-COBOL MS-
Fortran — MS-COBOL — Multi-
plan — VictorWriter

Ease of handling - up to 103
keys —capacity switches — sculp-
tured — soft-loaded — 6 foot cord

Compact efficiency — 302
square inch foot print — all
components separate — organize
it yourself

—————

Excellent mileage — The
Victor Business Computer
takes your system further for
less money. Test drive it and
compare.

Change the way you solve business problems.
Get in touch with Victor at (800) 621-5559. In Illi-
nois (800) 972-5858. We're open 24 hours a day, 7
days a week. Call now or mail this coupon.

NAME
TITLE

FIRM
STREET
CITY
STATE
PHONE

ZIP

AREA CODE

Mail to: Victor Business Products
PO. Box 1135, Glenview;, IL 60025 MMS 68
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Allthat personal

Until now, manufacturers have made
personal computers that were a hopeful com-
promise between home use and business.

But now Digital Equipment Corporation
offers the first personal computers designed
—and built—strictly for professional use. And
since different professionals have different
needs, Digital is introducing not one, but
three personal computers made to profes-
sional standards.

From keyboards to monitors to soft-
ware, all three computers are designed to be
easy to learn, use, and maintain. They all
have the communications capability to get

were a few profes

you into larger systems and networks. And
they’re all backed by the service, support,
and quality that have made Digital the sec-
ond largest computer company in the world.

Digital’s Professional 300 Series is a
full-blown minicomputer for your desk. It can
work on more than one job at a time—just
like you do. It can handle text, data, pictures,
even voices on the telephone. It gives you
photo quality “‘bit-map”” graphics with
4 times the resolution of your home TV.

The Professional 300s include a full
multi-tasking operating system that lets you
run all applications with the same basic

CP/M is aregistered trademark of Digital Research, Inc. Professional, DECmate and Rainbow are trademarks of Digital Equipment Corporation.



computers needed

sional standards.

i

— ﬂ
menus, prompts, and help commands. that’s a full 132 characters wide; optional
Digital’s DECmate II is the first per- bit-map graphics; and professional-level
sonal computer that can manage an office. It =~ communications.
runs a complete array of professional-quality For more of the story, call 1-800-DIGITAL.
word processing, list processing, and office For personal computers that are as
management software. Plus many special professional as you.

applications like general accounting, con-
struction, and manufacturing. It can even M ]
handle conventional CP/M programs. Ore personal.

Digital’s Rainbow 100 is for the profes- More Computer.
sional who wants to use the wide range of

available 8- and 16-bit CP/M personal com-
puter software. For the price of an ordinary t
personal computer, you get a video screen




MICROMATION:

TOTAL SUPPORT!

Now MICROMATION provides complete warranty
and follow-on support at your site through the ser-
vices of TRW’s nationwide Customer Service Divi-
sion. TRW will provide warranty service for the first
three months after your MICROMATION system is
installed. And the widespread facilities of TRW as-
sure you of prompt and effective on-going contract
maintenance. In most major cities TRW is just
minutes away.

To speed the process, MICROMATION’s unique
Modem-Direct software support through M/ LINK*
lets MICROMATION diagnose and solve software
problems by direct line to MICROMATION’s factory.
Total support!

MICROMATION’s MARINER* uses independent
processors for instant response to as many as eight
users operating with BASIC, COBOL, or FORTRAN.
You can mix accounting, data logging, word process-
ing and other tasks with full Satellite Processor
power for each of them. MARINER’s CP/M*, MP/M*
and DBOS* compatibility gives you a broad choice of
operating software.

*CP/M and MP/M are trademarks of Digital Research, Inc. DBOS is a trademark of
TCS, Inc. MARINER and M/LINK are trademarks of MICROMATION, INC.

MARINER's attractive free-standing cabinet
houses the built-in 22-Mbyte Winchester disk drive,
8-inch floppy disk drive, and %-inch streaming tape
drive. The Master Processor manages economical
sharing of these peripherals.

System expansion is easy and inexpensive. Plug
another Satellite Processor card into MARINER,
hook up a terminal, and another application goes
on line.

MARINER’s unique M/LINK modem lets you com-
municate with other computers at 2400 baud, using
low-cost voice-grade lines and operating with SDLC,
BI-SYNC or X.25 for networking.

Get complete information today 4
about MICROMATION’s Total
Support! Call your MICROMA-

TION dealer, or call or write
to MICROMATION. Special
programs are available also
for OEMs and systems
integrators from:
MICROMATION

1620 Montgomery Street
San Francisco, CA 94111
(415) 398-0289 TLX: 172457

MIGROMATION]
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NEWS

DEC stirs personal-computer market
with three newcomers; OEM version coming

When Digital Equipment Corp.
officially celebrates its 25th anniver-
sary this summer, it expects to do
so as a major contender in the
rapidly expanding personal-
computing market, having launched
a family of three personal comput-
ers last month.

DEC officials regard these person-
al computers as the first in a family
that will be broadened, most
immediately with the addition of an
OEM version of the 300 series, the
LCP05, to be introduced at the
Comdex show this month in Atlantic
City, N.J. DEC’s strategy for the
personal-computer market centers
on a single PC series package that
has been fitted with three different
single-board pecs and software
repertoires to address three market
segments:

® The basic personal computer,
developed as the PC 100 and to be
sold as the Rainbow 100, has an
8-bit Z80 processor and a 16-bit 8088
and is aimed at the middle to upper
reaches of the “industry-standard”
personal-computing market. At an

Professional 325, one of Digital Equipment Corp.'s new line of personal computers, features
a PDP-11 instruction set, dual 5's-in. floppy-disk drives, a 12-in.-diagonal bit-map graphics
display and a dot-matrix printer.

entry-level price of $3495, users can
choose a DEC version of CP/M
designed to run packages written
for either processor or they can opt
for Microsoft's MS-DOS.

® DEC is addressing the secretari-
al/clerical work-station market with
the PC 200, a replacement for the
DECMate stand-alone word-pro-

cessor/small-business system. DEC-
Mate II, as it will be known, uses the
same 6120 (PDP-8) processor as its
predecessor, but with the less
expensive package it shares with
the other PC products, DECMate II
offers a major price reduction over
DECMate I. An entry-level version
with basic word-processing soft-

Digital Equipment Corp.'s move into
the personal computer market, a pet
project of president and founder
Kenneth Olsen, is both a significant
shift in direction for the $4-billion-a-
year minicomputer giant and a logical
extension of the company’s philoso-
phy over the past quarter-century.

The shift came this year when the
company created a Small Systems
group under vice president and group
manager Andrew C. Knowles Il to
deal exclusively in the specification,
development and manufacturing of
products that will sell for less than
$10,000. The group incorporates
terminal products, retail products,
word-processing and commercial
OEM product groups of the disbanded

AFTER 25 YEARS, DEC SHIFTS GEARS

computer products group.

“We've put the product experience
of 25 years into this line and, as a
company, | think we are capable of
being a key supplier in the personal-
computing space. We have put in
place the organization to sell products
for under $10,000,"” Knowles says. He
also points to DEC’s experience as a
high-volume manufacturer.

The evolution of DEC's philosophy is
related to the advent of the low-cost
pnc and its impact on the interactive
computing applications that fueled
DEC's phenomenal 25-year growth.

“We are now entering a period
where the nature of computing is
changing, where personal computers
will be attached to local networks and

file servers and from there to remote
mainframes, and he (Olsen) wants to
be in the forefront of that movement,”
explains Robert E. Montemerlo,
manager for programmable terminal
products at the Terminal Products
group, which is largely responsible for
the design and manufacture of the
DEC personal computers.

Knowles adds, “This (DEC's entry
into the personal-computer market)
makes us more capable in an
interactive computing sense. We are
moving from dispersed computing to
truly distributed. In the future, we will
be talking about file servers (for
desk-top computers) instead of time
sharing.”

MINI-MICRO SYSTEMS/June 1982



ware is $3745, or 26 percent less
than a comparable DECMate 1. With
a near-letter-quality printer, the
price is $4445.

® The PC 300 consists of two
managerial work-station models,
the Professional 325 and 350. They
are based on the F-11 (PDP-11
equivalent) processor and will be
offered with a number of manageri-
al productivity aids as a “third-
generation” personal-computer fam-
ily. The Professionals are the
products that will tie into larger
DEC systems and corporate net-

works. They also are aimed square-
ly at the market niche occupied by
such advanced work-station prod-
ucts as Convergent Technologies’
AWS/ITWS and Fortune Systems’
32:16. The 325 and 350 are $3745
and $4995, respectively, including a
proprietary operating system that
incorporates a version of DEC's
RSX-11M.

To take advantage of economies of
scale in both design and production,
the three PC lines share a package
that consists of a systems unit
(housing the processor, mass-

storage devices and 1/0 ports); a
free-standing CRT display with a
tilting base and brightness/contrast
controls; and a detached keyboard
with a standard Asci layout, 20
function keys, a cluster of editing
keys and an inverted “T” cursor-
control pad.

The three separately priced
elements are linked by ‘“user
pluggable” cables with the keyboard
plugging into the display, which in
turn plugs into the systems unit.
This arrangement, says Robert E.
Montemerlo, manager for program-

DEC plans to keep a tight grasp on
application-software development for
the pc325 and Pc350 desk-top
computers. Because even the rou-
tines for driving the keyboard and
display are not ROM-resident in PC
systems, organizations that wish to
create PC325/350 application soft-
ware—for their own use or for
sale—are expected to purchase a
“Professional Toolkit" of drivers,
utilities and reserved commands that
runs only in a PDP-11 RSX-11M/M-Plus
or VAX VMS environment. The
resulting product is a self-contained
run-time package that places little
demand on the PC's minimal internal
operating system.

Although this approach forces
prospective PC software developers
to use a minicomputer for anything
more than BASIC source code—at
least initially—it should appeal to

DEC's PC program-development pro-
cess. (a) Source code is entered and
edited on host PDP-11/23 or VAX-11/750,
or on Professional using the PC editor. (b)
Source code is compiled on host using
Toolkit version of language. (c) Program
task image is generated on host from
compiled object code using RSX-11M
Task Builder, which calls on BASIC-
PLUS-2 Object Time System, RMS-11K
library, Professional system software
service routines (which include keyboard
and display drivers, end-user menus and
help messages), graphics package and
FMS library. (d) Application task image,
consisting of compiled source code plus
external routines linked by Task Builder, is
transferred to PC, where it is debugged
(e) and then recorded (f) on diskette using
Application Diskette Builder.

MAINTAINING VENDOR CONTROL OVER APPLICATION SOFTWARE

existing PDP-11 and VAX commercial
users planning to expand their
distributed data-processing opera-
tions. Unlike companies that suddenly
discover that Manager A's personal

Host
RSX or VMS
environment

Develop
source
code

Editor

Source
program
Toolkit version
of BASIC PLUS-2
(b)
Object File
program transfer
Task builder and
library routines
(c)
Application (d)
task image

computer can't run Manager B's
database, existing DEC mini users that
expand with Professionals can be
assured of total compatibility at all
levels. —Alan R. Kaplan

PC environment

Application
task image

BASIC
PLUS-2
debugger

Application
diskette
builder

(e)

Application
diskette

©
n
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mable terminal products in DEC’s
terminal products group, is the
result of president and founder
Kenneth Olsen’s requirement that
users be able to configure the
systems without the systems unit
using desk-top space. An optional
vertical stand is $99.

The standard PC monitor is a
12-in. monochrome CRT displaying
24 lines X 80 or 132 characters. All
PC series products include ROM-
resident VT-100 terminal emulation.
The standard CRT is priced at $325,
and a color monitor is $1325.

The standard low-profile key-
board, a product of a 2-yr.
development effort, is said to meet
stringent German VDE ergonomic
criteria. It is priced at $245 on the
PC 100 and 200 and $295 on the 300.

The series includes a new
minifloppy-disk drive that DEC is
manufacturing under licensing
rights from T&E Engineering,
Gardena, Calif. The drive accommo-
dates two double-density, 96-tpi,
5%s-in. floppies, each storing 400K
bytes. The drive uses two heads on
a single actuator, but future

versions are expected to incorpo-
rate four heads and double-sided
media. DEC says the T&E design was
selected because it enabled DEC to
get dual media in the space of a
single, standard 5%-in. drive.

The major packaging difference
among the PCs is the choice of a
small or slightly larger system box.
Standard on the 350, the larger box
has a larger power supply and
houses a 5%-in. Winchester-disk
drive as well as the standard
minifloppy drive (on the 350). The
latter incorporates two diskettes

...AND A TIGHT HOLD ON HARDWARE

DEC's Professional 325 and 350
hardware is no less locked up than the
software, a feature sure to delight
corporate data-processing managers
who, besides being concerned with
the use of their companies’ desk-top
computers for space-invader games,
have had to contend with a plethora of
disparate video, real-time and control
boards.

The Professionals’ six-slot auxiliary
card cage and system motherboard
both use form factors, connectors and

bus organizations not seen elsewhere
in DEC's product lines. The mother-
board accepts two small 128K-byte
memory boards that lie parallel to and
above it. Option cards are inserted
from right to left into the fully enclosed
card cage after releasing a hinged
side cover. There are no edge
connectors on the 5- x 12-in. option
cards. Instead, the cards connect to
the private bus with zero-insertion-
force DIP connectors. The 350 system
is delivered with two of the six option

Telephone — — 2 telephone
Voi T lines
oice unit— —+ 1
|
a5l l I v Dual
Telephone line d\;?)?ao Wmdchester diskette
interface y rive drive
Telephone Extended
management bit-map Bit-map Winchester Floppy
controller option video controller controller
I Private bus
s
gg?w‘ Non-volatile| == | Date/time
RAM = clock
16K bytes £
| Internal bus l
CPU 256K-byte | |Communication| | Keyboard Printer
memory interface interface interface

Keyboard

Professional 350 system block diagram

slots occupied by bit-mapped video
and floppy controller cards (highlight-
ed in block diagram). The floppy data
separator is on a separate, smaller
board located outside the cage, as are
the 350’'s phone cards.

—Alan R. Kaplan

It oNjoo s

Extended bit-mapped color option
provides three planes of bit-mapped
storage 960 horizontal x 240 vertical
pixels. Each pixel is associated with one
of eight unique values. The color map
translates these values into a specific
color combination of red, green and blue.
There are four blues, eight reds and eight
greens, which can be combined into 256
colors.
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driven by one spindle. The PC 100,
200 and 325 can be ordered with the
large box and the dual floppy-drive
unit.

The company has configured
hardware throughout the series so
that users without computer exper-
tise or special tools can set up
systems, install options or perform
board-swap service. Packaging has
been simplified to the degree that
users will be expected to plug a chip
into the system board to install the

300's $225 floating-point option,
Montemerlo says.

DEC officials concede that missing
from the initial PC releases is a
product on which hardware value-
added resellers and OEMs can base
new systems. The 300s are the only
members of the series with any-
thing approaching a traditional card
cage, but DEC officials say they will
not allow non-DEC add-ins onto that
proprietary bus or within any PC
series box. That decision was

prompted by the need to provide
low-cost service on a high-volume
product, Montemerlo explains.
However, Andrew C. Knowles
111, vice president and group
manager of DEC's Small Systems
group, says another version of the
PC box will be introduced in time for
the Comdex show this month (see
“O0EM version of DEC personal
computer coming at Comdex,” p. 5).
That system, the LcpPos, will be
based on the F-11 processor and will

System Price MPU Memorylexpansion  Floppy disk  Winchester disk  Operating system Languages
(bytes) (bytes)

Digital Equipment Corp.

Professional 325 $3745 F-11 256K/no dual media (800K) N/A Professional Operating BASIC, p-System with Pascal, FORTRAN

System (POS)

Professional 350 $4995 F-11 256K/no dual media (B00K) (5M) POS BASIC, p-System with Pascal,.FORTRAN
Convergent Technologies

AWS 200 $6100 8086 128K/512K single (630K) N/A CTOS BASIC, COBOL, FORTRAN, Pascal

AWS 240 $9900 8086 128K/512K single (630K) (5M) CTOS BASIC, COBOL, FORTRAN, Pascal
Fortune Systems

32:16 System 1 $4995  MC68000 128K/I1M single (1M) (5M, 10M, 20M) UNIX BASIC, COBOL (run time), COBOL

Compiler, FORTRAN, Pascal, C

Radio Shack

TRS-80 model 16 $4999 Z80/MC68000 128K/512K single (1.25M) (10M) TRSDOS BASIC, COBOL, FORTRAN, Assembler,

Macro Editor Assembler, Assembly
Language Development System

Data General Corp.

Enterprise 1000 $7195 mN602 64K/no dual (380K) N/A Enterprise OS Business BASIC
Digital Equipment Corp.

Rainbow 100 $3245  Z80/8088 64K/256K dual media (800K) (5M) CP/M 86/80, MS-DOS BASIC. C
IBM Corp.

Personal Computer $2895 8088 16K/256K single (160K) N/A PC DOS, CP/M 86, BASIC Extension, FORTRAN, Pascal,

p-System COBOL Compiler, Macro Assembler

Radio Shack

TRS-80 Il $3499 Z80A 64K/no single (486K) (8.6M) TRSDOS BASIC, COBOL, FORTRAN, Assembler,

Macro Editor Assembler, Assembly
Language Development System

Digital Equipment Corp.'s Rainbow
personal computer has a dual-
processor architecture that enables
one processor to handle 1/0 functions
while the other runs applications. The
operating system determines if the
application being loaded is written for
the z80 or the 8088. If it is a z80
application, a special routine converts
the z80 calls for processing by the
8088, while the z80 manages both the
CRT and disk operations.

The Rainbow includes 64K bytes of
RAM and is the only member of the pC
family to offer memory upgrades. As
much as 256K bytes can be added. A
64K-byte board is $495, and the
192K-byte board is $1095.

Rainbow software is unbundled,

A LOOK AT DEC’S LOW-END PERSONAL COMPUTERS

and both the cp/m 86/80 and optional
Microsoft MS-DOS operating systems
are $250. DEC is also selling general
applications such as Microsoft BAsIC
($250), a c compiler ($500), a
Microsoft Multiplan spread-sheet
analysis ($275), Select Information
Systems’ Select word-processing
package ($595) and a series of
accounting packages from BPI rang-
ing from $195 to $650 each. Additions
are expected to include concurrent
cp/M and ucsD p-System, DEC
sources say.

The PC 200 is positioned a notch
higher than the Rainbow. However,
under the skins, the beEcmate Il has
the same 6120 that powered its
predecessor. The 64K-byte system

supports the same disk as the 100
and can be equipped with an external
Winchester for $4200, including an
interface card. Another option, a $225
RX01 or RXx02 controller, enables
DECMate | users to attach 8-in.
floppy-disk drives to the bECmate 11 for
transporting existing files.

Although terminal products manag-
er Robert E. Montemerlo emphasizes
that there seems to be plenty of
market life left in the ppp-8-based
DECMates, Small Systems group vice
president Andrew C. Knowles 1
acknowledges that a version of the PC
300 with its F-11 processor eventually
will be marketed through the Word
Processing group.
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CompuStar’

When we unveiled our CompuStar™
multi-user terminal system just over a
year ago, we thought we had created the
most powerful, lowest-priced multi-user
computer we would ever manufacture.
We were wrong. Today, we've made
our best even better!

Our newly redesigned CompuStar™
boasts the same performance statistics
that made its predecessor such an over-
night success, plus a host of exciting new
features. CompuStar users now get the
added benefits of dual character set ca-
pability, an expanded library of visual
attributes including reverse video, un-
derlining and below-the-line descenders,
an enhanced disk operating system and
Microsoft BASIC — all at no extra cost!
And single-user systems now start at as
little as $2995.

There are four types of CompuStar™
workstations (called Video Processing
Units or VPU'’s) that can be connected
into a variety of central disk systems
with 10 to 96 megabytes of multi-user
storage.

“Microsoft is a trademark of Microsoft Corporation,

*Registered trademark of Digital Research.

Th ‘Best Made Better

Up to 255 VPU'’s can be tied together
to form a massive multi-user network.
Or, you can start with only a single VPU
and easily expand your system as your
processing needs become more sophis-
ticated. But whether you start with one
or one-hundred VPU'’s, you'll probably
never outgrow your CompuStar. Un-
like other systems, you configure the
CompuStar the way you want
it . . . connecting any combination of
VPU’s in a “daisy chain” fashion into the
central disk system. And since each
VPU has its own twin Z80 processors,
its own CP/M* operating system and a
full 64K of internal memory, (not to
mention disk capacities of up to 1'2
million bytes), overall system response
time remains unbelievably fast! And that’s
a claim most of the other multi-user
vendors just can’t make.

Inside our new CompuStar you'll find
a level of design sophistication that’s
destined to establish a new standard
for the industry. A series of easy-to-
service modular components has been

engineered to yield the most impressive
reliability figures we've ever seen. But
CompuStar users are not only thrilled
with our system’s performance (and the
miserly few dollars they spent to get it),
they also have the peace of mind of
knowing that Intertec’s comprehensive
customer protection and field service
programs will insure their total after-the-
sale satisfaction.

For more information on what just
may be the last multi-user microcompu-
ter youll ever ( have to) buy, ask
your dealer today about our all new
CompuStar™ system. Or, contact us at
the number and address below. We'll
gladly explain how we’ve made our
best . . . even better!

INTERTEC

/" DATA

SYSEMS.

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115
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NOBODY IN COLOR GRAPHICS CAN
MATCH OUR PRICE/PERFORMANCE.

NOBODY.

STARTING AT $12.995 STARTING AT $5995

Includes 2 Colors, Includes 8 Colors,
Monitor, CPU and Keyboard Monitor and CPU

* 1024 X 1024 rgsoluti()n
(1024 X 768 viewable). e 512 X 512 resolution.
* MC68000 16-bit processor.

* 8 color overlay.

e Z-80 8-bit processor.

OPTIONAL FEATURES INCLUDE: OPTIONAL FEATURES INCLUDE:

® 256 simultaneously displayable ® 16 colors.
colors/16 million color combinations. 13/ 15" and 19" displays.
* Dual 500K byte flexible disk drives. * Single or dual 256K flexible

e 10MB or 40MB fixed disk drives. disk drives.

e Up to 8MB user addressable RAM. e 32K user addressable RAM.
e IDRIS, C, PASCAL, FORTRAN. e CP/M.PASCAL BASIC.

OTHERS PROMISE. WE DELIVER.

For full product information on the best PRICE/ PERFORMANCE story in the business, contact:

Chromatics, Inc. /2558 Mountain Industrial Blvd. / Tucker, Ga. 30084/ Telephone: 404/493-7000/ TWX: 810/766-8099.
Offices Worldwide
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use the standard PDP-11 Q-bus
architecture to facilitate attachment
of third-party hardware. “It will be
aimed at our traditional (commercial
and technical) OEMs who want a
public bus,” Knowles says.

In the meantime, Montemerlo
maintains, the Rainbow 100 will be
“wide open” to OEMs developing the
type of add-on options that have
proliferated around Apple Comput-

er, Inc., and International Business
Machines Corp. products. For
example, he says, he would be
surprised if a third party does not
quickly develop an external bus
extender for the 100.

The Rainbow has space for three
daughter boards. One space would
be used by the memory-expansion
option, and a second is for an $845
graphics board. The board supports

color or monochromatic, bit-mapped
graphics with high resolution at 800
X 240 and low resolution at 320 X
240. The latter (standard television
resolution) was selected not to
enable users to hook the Rainbow to
their televisions, but to enable the
Rainbow to act as a videotex
terminal, Montemerlo explains.
The third space on the Rainbow is
for an extended communications

In the Professional 325 and 350,
Digital Equipment Corp. has piled on
the bells and whistles to come up with
what it sees as a third-generation
personal computer.

The first and second generations
are represented by the 8- and 16-bit
wps found in the Pc 100 and
characterized by single-task execu-
tion, simple commands and rudimen-
tary filing. The third generation, says
terminal products manager Robert E.
Montemerlo, will be marked by a
multitasking system with consistent
user interfaces (that is, those supplied
by DEC), sophisticated file manage-
ment, multiple concurrent communi-
cations capability and high-level
development tools.

DEC, which layers a user-friendly
menu interface onto its RSX-11M to
produce a run-time Pos (Professional
operating system) package for the Pc
300s, plans to make that operating
system the standard for the third-
generation personal computer, much
as CP/M has been the standard for the
first two, Montemerlo says.

As the leader of the third generation
of personal computing, DEC sees the
300s fulfilling several needs. Basical-
ly, they serve as high-functionality,
multitasking personal computers/
small-business systems (although
multiterminal versions are not yet
announced). But they are also seen
as network products, tracing their
roots to an advanced terminal
developed as the vT1-134 at the
Terminal Products group. In the first
instance, the 300s are expected to
appeal to computer retailers selling
the systems with a vast array of
third-party packages to be offered by
DEC. In the second, DEC will primarily
address its existing customer base
and vie with International Business

PROFESSIONAL MARKS THIRD-GENERATION PC FOR DEC

Machines Corp., Xerox Corp. and
Wang Laboratories, Inc., for a slice of
the ever-sweeter corporate office-
information network pie.

“The Professional is very appropri-
ate for the Fortune 1000 accounts that
need a personal computer tied to a
network,”" says Small Systems group
vice president Andrew C. Knowles IiI.
He adds that the 300s will support
Ethernet by next summer and will
attach to DECNet, SNA and Xx.25
networks.

The 325 and 350 are based on the
F-11 three-chip processor, which is
said to have the performance of a
PDP-11/23 or 24. The two are
configured with what resembles a
miniature card cage that accepts
user-installable, DEc-supplied, spe-
cial-purpose boards. Memory is
added by layering small daughter
boards over and parallel with the
system’s motherboard. The 350 has
four open slots, and the 325 has one.

Both 300 series models include
256K bytes of non-expandable RAM
and a two-floppy drive. The 325
supports a second floppy, and the
350 supports an internal Winchester
disk. The 300s feature monochromat-
ic bit-map graphics with 960 x 240
resolution.

The 300s are the only members of
the pPc family with a bundled operating
system. At introduction, their software
repertoire included BAsIC ($195), an
enhanced communications package
with advanced vT-100 formatting
($195), ucsb Pascal ($975 including
p-System and with FORTRAN and
Pascal separately priced at $250 and
$375, respectively), VisiCalc ($250)
and VisiTrend ($275).

The 325's only hardware option is a
floating-point adapter. However, the
350 includes several options, includ-

ing a built-in Winchester disk ($3500),
a real-time interface card for process
control and similar applications ($595)
and an extended bit-map board for
color graphics ($895). It also supports
a telephone-management system, a
card that includes two 1200-bps
modems on-board. This $895 device
includes voice-digitizing circuitry and
can be configured with a standard
telephone handset and an optional
$295 recording unit similar to a
dictation machine. Software for these
options has not been released.

To help make PoSs a standard, DEC
has worked for a year with indepen-
dent-software suppliers to compile a
library of Pos applications. But early
last month, pEC had commitments
from 25 vendors to supply 81
software packages for the 325 and
350 by September, when initial
customer shipments are scheduled.
The list of vendors includes Visicorp,
Softech, Desktop Software, BPI, NPL,
Aardvark, Cortex, Ferox, Iis, Jarett,
Learning Tools, Inc., PCD Systems,
Pacific Data Systems, Ross Systems,
Structural Programming, Timberline
Associates and White Smith. Their
packages include a number of
financial-modeling and spread-sheet
packages (such as VisiCalc, Visi-
Trend, Moneytrack and Fingraph) as
well as products for list management,
scheduling, menu planning, tax plan-
ning, resource management, property
management and cost management.

The third-party products and those
to be written in-house by major end
users are developed on a DEC 11/23
or higher system running a Program-
mers Toolkit, priced separately at
$4000 and supporting BASIC ($1755)
or FORTRAN ($2185).
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IMI reinvents the
And backs it with

= Pupee s
s
-
LAJ

WITH THE LONGEST
WINCHESTER WARRANTY
EVER OFFERED.

lﬁ

If our new 5000H drives weren't the most
reliable 5%" Winchesters ever built, we
wouldn't give them an unprecedented 2-
year warranty.

Don't expect to use it, though.

Thanks to four remarkable improvements,
5000H Series drives can easily withstand the
everyday abuse known as “normal system
usage!' Even when theye used in the most
demanding applications, their performance is
continually superior.

So the overwhelming odds are that the
2-year warranty will expire long before the
drive ever does.

B e
THIN-FILM PLATED MEDIA
PRESERVES DATA INTEGRITY,
INCREASES STORAGE
CAPACITY.

Thin-film plated media is orders of magni-
tude more shock resistant and many times
harder than industry standard ferric-oxide
coatings. It's many times less vulnerable to

damage and data loss, and it lets 5000H
drives withstand harsher treatment without
sacrificing data integrity.

Thin-film plated media with standard fer-
rite heads also allows greater bit densities —
enabling IMI to up the unformatted storage
capacity of the 5021H to 21 Mbytes.

At the same time, we have maintained in-
dustry standard formats and transfer rates
with lower track densities to improve data
integrity even further.

. i e e e
NEW 2-PIECE SHOCK
MOUNTED CHASSIS EXTENDS
SERVICE LIFE.

To protect the heads and disks, we've reces-
sed the head/disk assembly inside a rigid,
die-cast frame enclosure. Integral shock
mounts at the center of gravity insulate
the head media interface from the
environment.

This 2-piece design reduces acoustical
noise. But most important, it minimizes
vibration and shock loads transferred to the

CIRCLE NO. 11 ON INQUIRY CARD

heads and disks during installation and use.
Even the printed circuit boards utilize the
shock-mounted design to lessen stress on
the components.

All of which means more freedom for the
small system user to use the system without
worrying about disk and data reliability.




24" Winchester:
a 2'year warranty;

S R e 8
NEW THERMALLY STABLE
DESIGN ENSURES OPTIMAL

HEAD POSITIONING.
B e e R

5000H Series drives have a deeply finned
die-cast base and cover that increase the
stiffness of the structure as well as the sur-
face area for heat transfer.

Thermal distortion of the head/disk as-
sembly is minimized - head positioning
optimized.

And by combining temperature stability
with lower track densities, IMI has all but
eliminated the potential for off-track errors.

HEAD-MOUNTED
PREAMPLIFIER IMPROVES

RECORDING ﬂUALlTY.

Only IMI puts the read/write preamplifier
on the head stack, where it greatly reduces
EMI/RFI noise susceptibility. This, coupled
with the inherently higher signals of plated

©iInternational Memories Inc. 1982. IMI H1-5/82.

media (>50%) and the shielding of the all
metal frame, yields the best signal to noise
ratio in the industry.

T T B S N LA
COMBINING THE BEST OF THE

OLD WITH THE NEW.
B e e

The extraordinary new features of the 5000H
Series have been combined with many of the
great features of our first 5%" drives, including:
 Stepper motor linear actuator with
self-aligning, 3-point carriage suspension
minimizes friction and wear, reducing
positioning errors.
0.9° high-torque stepper increases track
positioning accuracy.
* Automatic spindle brake protects drive
from shipping and handling damage.
Magnetically-shielded DC spin motor
ensures data integrity.
* Low cost single board formatter eases
system integration.

R e e ]
A FULL LINE OF HIGH-PERFORMANCE 5" IMI WINCHESTERS.
R P AN BT L s i e S S

IMI 5000H Series 5006H  5012H  5018H  5007H  5014H  5021H
Unformatted Capacity (Mbytes) 6.38 12.76 19.14

Formatted Capacity (Mbytes) 5 10 15

Access Time (msec) 85 85 85

No.ofDisks 1 2 3

RPM 3600 3600 3600

BPI 9706 9706 9706

TPI o 303 303 303

Bytes per Track 10417 10417 10,417

Transfer Rate (Mbits/sec) 5 5 5

What the specs don't tell you is that back in
1979 IMI became the first company ever to
develop and market an 8” Winchester. Since
then we've shipped over 20,000 of them for
OEM use.

At IMI, not only do we make top quality

5%" and 8" Winchesters, we make them in
high volume. For immediate delivery.

For more information, call or write:
International Memories Incorporated,
10381 Bandley Drive, Cupertino, CA 95014.
(408) 446-9779. TWX: 910-338-7348.

N
We'reat it again.
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Diablo ann
first 400 characterd

Because the world is

Until now; if a business needed a printer with a wide range of scientific
or multilingual characters, the choices were severely limited. And so was the
prmt quality. Prices for these machines are high. And reliability is low.

-- But now Diablo introduces the 630 ECS* printer.
The first 400 character daisy wheel printer in the
world. For technical, legal, or multilingual business
applications, no other ]i;rmt-

er comes close. It’s the best %1 Aledem Falte baben sir
alternative to twin daisy Soulont ol
— wheels and multi-pass ma- zo tun, sodsg die GlelcHur
s AMRRARAMRENR R, . [T1X SYStemns. e L
The highest character count. F(r)e ] [(1/2no)J
Only the Diablo 630 ECS gives you true extend- ek

Obwohl oblige Ableitung be
ist,t erstellt sie in erst:
das sich im Untersuchungsg

ed character set applications on one print wheel.
Printing at 33 cps average English text, the du-
rable new print wheels developed by
Diablo do more than just increase
character count. They provide real
compatibility between the sys-
tem screen and the page.

What the host shows,
Diablo prints.Without chan -5
ing wheels Even if it’s F (r)
=~=n() €™ vdra—>oo,

¥ Zwecks vollst&ndigerer #

Type shown not actual siz

*Extended Character Set



ounces the
aisy wheel printer.

nt as simple as ABC.

for scientific applications. Or a combination 10 or 12 pitch or italic type
for legal applications.
Fluent in many languages.

International business languages frequently call for hundreds of characters.
Now, companies who use Teletex or any West European language can rely on a
Diablo printer to do the work. And to do it without changing the print wheel.

The new 630 ECS printer is based upon the
regular Diablo 630 which has an MTTR of less than

£ den Umsténden
30 minutes and an MTBF of more than 4000 hours.

And, except for the carriage, has common spares.

Find out more.
If yvou would like to know more about the

Diablo 630 ECS, send in this coupon today. We
believe it will shortly become the standard of

the industry. It’s as simple as that.

Diablo Systems

. . A Xerox COmpany

3.4 wie folgt umformuliert

) -2V
n(r) 2 Vd‘[][é"i] (3.6)
)
weitem nicht vollstandig
Linie eine Ann#&herung flr
g befindliche System.

Please send me more information about the new
Diablo 630 ECS.
I am a [J OEM Systems Integrator [J End User
O Other
Send to: Diablo Systems, P.O. Box 5003,
Hayward, California 94545

alyse s. Anhang B.3. <

Name/Title
Company
Address
City State Zip
Country Tel
MMS 6/82
XEROX® Diablo 630, and Diablo 630 ECS
are trademarks of XEROX CORPORATION,
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feature that includes a second RS232
port and an RS422 port. The latter is
said to have an 800K-bps channel
and can be used to attach an
external 5M-byte Seagate Technolo-
gy Winchester-disk drive (available
from DEC for $3700 with interface).
The extended communications
board is priced at $500 and includes
a DMA interface for bit synchronous
transmission.

Like its competitors, DEC will
support the use of third-party
packages with a listing and certifi-
cation program. At the lowest level,
DEC will list programs that it has
looked at and believes will work. At
the second level, DEC has seen the
program work and it has been
recommended by DEC customers.
At the highest level, DEC will
support programs it has tested
itself.

Service for the PC series hard-
ware and software is “aggressively
priced” and available in a number of
ways. On-site service can be as low
as $34 a month for the PC 100,
Montemerlo says. DEC also plans to
open 162 walk-in service centers for
module repairs by September. A
WATS-line telephone service will be
available for software assistance on
supported products.

Marketing policies for the three
PC lines rely on existing DEC
channels, although Montemerlo
points out that far more emphasis
will be placed on second-tier outlets.
(These include several programs
already administered by the Small
Systems group, such as the DEC
retail stores, authorized terminal
distributors (that have handled the
VT-180 CP/M kit for vT-100 termi-
nals) and DEC dealers.

DEC is opening new channels in
non-DEC sales for low-volume buy-
ers. The machines will be available
from Computerland retail stores
and from Hamilton-Avnet industrial
distributors, offering 500 to 600
outlets. Knowles says the machines
can be ordered from those sites

26

now, and will be stocked this fall.
He adds that DEC is gearing to build
100,000 or more systems in the first
year of production.

Knowles says the DEC direct sales
force will concentrate on the
Fortune 1000 customer base, where,
Montemerlo points out, “We break
even on 50 or more units.” Volume
sales of PC 100s and 300s are
expected among large DEC users,
who will receive hardware and
software quantity discounts at the
20-unit-per-year level.

The pcC series will be sold with a
new sales contract that, Mon-
temerlo says, for the first time will
impose the same discount struc-
tures and conditions across all
marketing groups. Although the
contracts will permit special terms
and conditions to be added as
marketing groups require, they are
designed to provide uniformity in
ordering throughout DEC and will
be extended to other product lines,
he says.

—Geoff Lewis

Ungermann-Bass/Fujitsu deal
promises first Ethernet chips

In the race to market LSI chips
that incorporate the Ethernet
local-area-network specification, it
appears the first to succeed will be
Ungermann-Bass, Inc., and Fujitsu
Ltd., which announced a joint-
development agreement for this
purpose just two months ago. If the
partners meet their projected
schedule of first shipments starting
next month, with quantity ship-
ments by the fourth quarter, their
Ethernet chip set will appear before
products being developed in two
other highly publicized efforts—one
at Intel Corp. and a joint-
development effort between Mos-
tek, Corp. and Advanced Micro
Devices, Inc.

LSI chips that implement
Ethernet, the LAN specification
initiated by Xerox Corp. and
promoted by Xerox, Digital Equip-
ment Corp. and Intel, must
decrease the high cost of Ethernet
interface. With prices for these
interfaces in the $1000-plus range,
such communications controllers
often sell for more than the
equipment people want to connect
to the network (MMmS, May, p. 6).
Availability of Ethernet chip sets is
expected to lower these prices to

$200 or less.

Even with the promise of lower
interface prices, the Ethernet chip
developers are working under a
standardization cloud. The long-
running effort to avoid two base-
band specifications using the carrier
sense multiple access with collision
detection technique (CSMA/CD) has
vet to be resolved. Ethernet does
not quite conform to the specifica-
tions being developed by the IEEE
802 committee on LANSs, although
the two specifications have moved
closer over the past several months.

Ralph Ungermann, president of
Ungermann-Bass, Santa Clara,
Calif., expects the 802 committee
and the European Computer Manu-
facturer’s Association to embrace
Ethernet. He views the remaining
Ethernet/go2 difference—one of
packet-frame delimiting—as easy to
resolve. Even if Ethernet should
move to the 802 approach, rather
than 802 accepting the Ethernet
spec, Ungermann says, “putting the
802 spec on our chips would be
trivial. A possible change is not
really an important issue for the
chips, but it would be a real problem
in terms of retrofitting the hun-
dreds of Ethernet networks out
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LSI-11 System Integrators:

Why Sacrifice SIZE, CAPABILITY,
VERSATILITY, CONVENIENCE or ECONOMY,
When You Can Have Them ALL?

e x
B s7"“"’::[

"ar
oy s
S,

Sigma SA-H105 System Enclosure

SIZE
The SA-H105 is a 5.25" high enclosure
with an 8-row, dual-wide backplane for
direct installation of LSI-11/2 and 11/23
CPUs and associated DEC*compatible
devices.

CAPABILITY
Designed to accommodate a 5%"
Winchester drive.

VERSATILITY
Add on One 8" floppy drive OR Two
slimline floppy drives OR One tape

PLUS

cartridge transport. Available in attractive

tabletop OR rackmount versions.

CONVENIENCE
Front console operator controls with
direct interface to backplane. Easy
access to installed system components,
including a removable modular
power supply.

ECONOMY
Competitively priced and efficiently
designed to accommodate the latest,
most cost effective peripherals.

DON'T SACRIFICE A THING — CONTACT

Sigrno
Innforsneolionrn
Sgyysforms

6505 Serrano Ave., Anaheim, CA 92807
(714) 974-0166
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FOR SERIES/1:
GET REMOVABLE AND FIXED
STORAGE IN ONE DRIVE.

Easy to operate, with / \ 13.3 Mbytes removable
reliable front-loading storage per cartridge,
disk cartridges. 64.5 Mbytes fixed storage
per drive.
Fast, simple back-up: /
data can be easily copied
from fixed to removable
storage. \
Save space:
- Dual CMDs mount
inasingle
Full software cabinet for
compatibility with IBM . 155.6 Mbytes
4963 disk subsystems. SO of storage.

Attach your Series/1 to Control Data Cartridge Module Drives.

these CMDs are ready for direct connection to the
1/0 bus of your Series/1— a feature you'll find on all
Certainty drives. And all Certainty products are avail-
able now. You can put them to

work immediately.

Add in complete support. More
than 5000 Customer Engineers help
make sure that Certainty
miniperipherals live up to
their name.

Fixed and removable storage in one drive— that'’s
the unique feature you get with the Certainty®
280 Series CMDs. Fully compatible with IBM 4963
subsystems, these Control Data units make
our Series/1 more effective than ever
efore, just like the other
Certainty Series drives.
So fast, simple on/
off-site back-up is the major
benefit. You can use the
removable, reliable cartridge
for storing application
programs, or for backingup 4
your most critical data— while
both fixed and removable storage remain
available on line.
Because the controller card is already included,

Make increased effectiveness a
Certainty. No matter how you're
using your Series/1, a Control
Data miniperipheral will pay off for

you in price and performance. Call today for
more information, toll-free 800/328-3390.

(G D) CONTROL DATA

Addressing society’s major unmet needs
as profitable business opportunities
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there already.”

The Ungermann-Bass/Fujitsu re-
lationship has been in effect for
more than a year, Ungermann says,
and the partners plan to deveklop
other LAN chips. Ungermann-Bass
performed the system and logic
design for the Ethernet chips, and
Fujitsu did the circuit design to
place the specifications in silicon.

One reason the Fujitsu chips will
reach market so rapidly, says
Ungermann, is that the chips
incorporate nothing beyond the
straight level 1 and 2 Ethernet spec.
(Levels 1 and 2 refer to the physical
and data-link layers of the Interna-
tional Standards Organization’s
Open Systems Interconnection
model.) One chip of the two-chip set
uses bipolar technology and per-
forms the Manchester encoding/
decoding of network data. The
second VLSI circuit uses CMOS
technology to implement the level 2
CSMA/CD access technique.

“We put no functions on the chips
above level 2,” Ungermann says,
“because there are no standards
above that level. Intel has put an
enormous amount of work into a
very specific buffer-management
scheme that they will implement in
their chips. This scheme may or
may not be appropriate for whatev-
er higher level standards are
developed.” The level 2 chip from
Mostek and AMD will also incorpo-
rate on-board buffer management.

At Intel, Ronald T. Yara,
strategic marketing manager, says
the DMA buffer-management
scheme the Intel chips will incorpo-
rate will not be invalidated by
future  standards. “Buffer-
management facilities have nothing
to do with the 0SI model,” he says.
It’s just a generic function that
makes it simpler for the processor
to implement the higher levels,
whatever they end up being.”

If the Ethernet chips don’t
provide such generic facilities as
buffer management, Yara says, the
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As VLSI chip sets implementing the Ethernet protocols become available this year, Intel
predicts, the OEM price for the controller electronics will drop to the $60 to $100 range, and
will continue to decline in following years. Intel also expects LS/ techniques applied to the
transceiver electronics to cause the transceiver prices to fall. Total OEM interface
costs—including both the controller and transceiver electronics—should be about $125 by
1985, the company says, with end-user interface prices two to 10 times that level.

attached processor will be required
to handle them. “The facilities we
will provide on our chips will be for
handling the transmitted informa-
tion, not for dictating ultimate rules
to manage the information.”

Another difference Ungermann
expects between the Fujitsu chips
and the Intel circuits, which will be
shipped in sample quantities by this
year’s fourth quarter, is the
general-purpose nature of the
former. “Even though our chips
won’t have buffer management
on-board,” he says, “they won’t
necessarily be simpler than Intel’s,
because we designed them so they
could be used with virtually any
computer bus. It's an extremely
general-purpose interface, so it
could be used in a low-end product,
such as a z80-based pec, up to a
high-end product, where you could
have a minicomputer bus running
the chip.

“Intel’s chip set is ideally suited
to Intel’s buses,” Ungermann says.
“To use it on something else, you

will have to do some reworking
around the periphery of the chip.”

Yara admits that the Intel chips
will be optimized for operation with
its ups, and that it requires some
work to connect the circuits to other
types of devices. “It’s always
possible to design a universal chip,”
he says. “But the penalty of having
it universal is a higher cost.” Intel
projects that its two-chip set will
sell in large quantities in the $60 to
$100 range. Ungermann declines to
comment on the pricing of the
Fujitsu chip, but says, “We expect
our product to be competitive with
any other products on the market.”

Mostek, Carrollton, Texas, and
AMD, Sunnyvale, Calif., are at-
tempting to optimize their chip set
for use with several pps by making
some of the chips’ pins program-
mable, says Jim Vittera, program
manager of Mostek’s Ethernet
effort. The processors slated to be
supported by the Mostek/AMD chips
are the 8086, the 68000, the z8000
and the LsI-11 family.
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NEVER BEFORE

DO SO MUCH

National’s broad new line of
NSC800-based CMOS microcomputer boards
make the impossible possible.

Our new line of low power CMOS Industrial Micro-
computer (CIM™) boards offers all the benefits you've
been looking for but just couldn't find, at any price.
Until now.

The low power consumption of CIMBUS boards
means low energy dissipation —they draw just a frac-
tion of the power of equivilent NMOS types. For your
designs, this translates info higher reliability, portability,
battery back-up or operation. Since no cooling sys-
tems are necessary, you can design sealed enclosures
and smaller systems at lower system costs —with
speed and dependability to handle the most demand-
ing industrial applications.

CIMBUS boards thrive in environments that con-

ventional boards can't take. Ambient operating temp- :

eratures can range from a low of —40°C fo a high
of +85°C. Because they have inherently high noise
immunity, electrical noise is no problem, either. Also,
the Eurocard format and positive contact DIN 41612
connectors, instead of card-edge connectors, sub-

stantiallyimprove resistance to vibration and corrosion.

These new CMOS boards are based on our NSC800
microprocessor. The P2CMOS™ NSC800 uses the

instruction set of the Z80," with performance to match.

There are currently 19 CIMBUS Industrial Micro-
computer products. And many more are on the way.

WITH SO LITTLE POWER.

CIM-801 —CPU with TMHz NSC800
CIM-802 — CPU with 2MHz NSC800
CIM-804 — CPU with 4MHz NSC800
CIM-100 - 16KB RAM/PROM Expansion Board
CIM-104 —16KB RAM/PROM Expansion Board
with 8KB RAM installed
CIM-108 - 16KB RAM/PROM Expansion Board
with 16KB RAM installed

CIM-201 — Serial /0 Board
CIM-230 - Distributed I/0 Bus (DIB™)Inferface Board
CIM-311 - 0Opto 22™ Solid State Relay Rack Interface
CIM-411-A/D Board
CIM-421 -D/A Board
CIM-602 - 9.5-inch Card Cage (8 slots)
CIM-604 — 19-inch Card Cage (18 slots)
CIM-610 — Voltage Regulator
CIM-611 — Battery Charger
CIM-630 — Prototyping Board
CIM-640 — Extender Board
CIM-660 — Firmware monitor
BLMX-80C — Real-time, Multitasking Operating System

So even if theyre located in the heat of a steel mill,
the cold of an arctic pipeline or the explosive atmo-
sphere of an underground mine, the new CIMBUS
microcomputer boards perform better than any other
product on the market.

Because fthat’s exactly what the Practical Wizards
designed them to do.

So check them out for yourself. Just send in the
coupon or phone your NSC sales representative or
local distributor, today.

4 National Semiconductor

The Practical Wizards of Silicon Valley.

[J Also, please send me information on National’s line of over 100 Multibus™ board-level products.

I [ Please send me all the information you've got on the CIMBUS Family.

1 Please have a representative call me.

' NAME

National Semiconductor Corporation

Microcomputer Systems Division

2900 Semiconductor Drive l

COULD BOARDS SO SMALL

TITLE PHONE
I Mail Stop 16-250
COMPANY Santa Clara, CA 95051
ADDRESS
CITY. STATE ZIP EN EDN MM CE

L----—---—-—n

CIM, CIMBUS, DIB and P2CMOS are trademarks of National Semiconductor Corporation.  Z80 is a registered trademark of Zilog Corporation.  Multibus is a trademark of Intel Corp.  Opto 22 is a trademark of Opto 22
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Both Mostek and AMD are
developing their own silicon design
for their level 1 serial interface
adapter (S1A) chip and the level 2
local-area network controller for
Ethernet (LANCE) chip, although
the companies are trying to ensure

Low-end VAX

that their respective designs use
common logic. Each company is
taking the engineering lead on one
of the chips, with AMD focusing on
the bipolar s1A, and Mostek
concentrating on the n-channel
LANCE. Vittera says the companies’

gives DEC

more muscle with OEMs

Digital Equipment Corp., credit-
ed with breathing life into the 32-bit
superminicomputer market when it
introduced the VAX-11/780 4Y%2 years
ago, again is pumping adrenaline
into the demand for those typically
end-user systems by targeting the
new low-end VAX-11/730 at OEMs.

The timing of the introduction is
good, despite disappointing third-
quarter profits of about 7 percent
and in light of a back-to-back major
announcement with the company’s

personal computers (see “DEC stirs
personal-computer market with
three newcomers,” p. 15).

“It’s a hell of a time to accelerate
the products (out the door),” says
analyst John Adams of Adams
Harkness and Hill, Inc., Boston. “If
you have a good new product, you
want to get it to market as soon as
you can.”

Although the company intends to
sell its typical but unspecified ratio
of the products directly, it is, for the

first-pass silicon products will be
out in the first quarter of 1983, with
production-quality second-pass sili-
con chips expected by the third
quarter of 1983.

—Dwight B. Davis

second time in recent months,
expanding its OEM push. Within the
past six months, DEC introduced the
VAX-11/751, a rack-mounted version
of the VAX-11/750, both of which are
available as OEM units. The new
VAX-11/730, widely known by the
code name Nebula, is DEC’s first big
push to offer traditional 19-in.
packaging to OEMs.

For $28,500, an OEM gets a
three-board, 32-bit processor, 1M
byte of memory comprised of
64K-bit MOS dynamic RAM chips, a
VMS operating-system license and
warranty, and a 10%-in. rack-
mountable box. OEMs buying quanti-
ties of 100 or more receive a

Memory type

Memory capacity
(M bytes) 5

Cache memory (K bytes)
User control store

Buses

Instruction set

Access control

Software

utilities)

64K ECC MOS RAM

none
none

Unibus (1 standard)

VAX FAMILY SPECIFICATIONS

Hardware VAX-11/730 VAX-11/750 VAX-11/780 VAX-11/782
Word length (bits) 32 32 32 32
Virtual address space

(G bytes) 43 4.3 43 4.3
Maximum program size

(G bytes) 2 2 2 2
Circuit technology programmed array logic  low-power bipolar Schottky TTL Schottky TTL Schottky
Implementation integrated circuits (LSI) gate arrays (LSI) ICs (MSI) ICs (MSI)

64K or 16K ECC MOS RAM

8
4 (bipolar)
KU750, 20K bytes

Unibus (1 standard,
1 optional), Massbus
(3 optional)

modes, 6 data types

4 hierarchical protection
modes

The following major languages and software packages are available for all VAX models:
Operating system—VMS (includes VAX-11 RMS file management system, VAX-11 FMS forms management system, SORT, MAIL and other

Programming languages—VAX BASIC, VAX-11 BLISS-32, VAX-11 C, VAX-11 COBOL, VAX-11 CORAL 66, VAX-11 FORTRAN, VAX-11 Macro
Assembler, VAX-11 Pascal, VAX-11 PL/I, PDO-11 languages and utilities (compatibility mode)
Utilities, packages—DECnet-VAX, VAX-11 common data dictionary, VAX-11 Datatrieve, VAX-11 DBMS

16K ECC MOS RAM

8 (bipolar)
KU780, 24K bytes

Unibus (1 standard,
3 optional Massbus
(4 optional), DR780 parallel
interface (1 optional)
244 instructions, 9 address 244 instructions, 9 address 244 instructions, 9 address 244 instructions, 9 address
modes, 6 data types
4 hierarchical protection
modes

*(12M bytes in multiprocessor configurations, including 2 MA780 shared-memory subsystems)

modes, 6 data types
4 hierarchical protection

16K ECC MOS RAM

8" 8
8 (bipolar each processor)
KU780, 24K bytes each
processor
Unibus (1 standard,
3 optional), Massbus
(4 optional), DR780 parallel
interface (1 optional)

modes, 6 data types

4 hierarchical protection

modes modes
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TANDON IS
NO LONGER
COMPETING
IN THE

DISK DRIVE
BUSINESS.




YOU CANT CO

YOU'VE GOT NO

That's quite a claim. How can we
make it? Quite simply, because no one
else is trying to do what we've set out
to do.

In the words of our President,
Sirjang Lal Tandon: “Tandon Corpora-
tionhas been built on a strategy of
producing high performance micro-
computer peripherals at prices so low

unlike all other disk drive manufac-
turers’ businesses.

How?

To start with, we make more of
what goes into our drives than any other
manufacturer. 80% of the cost of every
drive consists of parts we actually make
ourselves.

This assures that we can control

that they increase the markets for the
computers themselves. If we can help
the computer industry create a reliable
$200 or $300 ‘home’ system with mean-
ingful capacity —not justa game or toy —
most households will be able to afford

one. Then we will see a real mass market.

“At the upper end, if we can give
small business and personal computers
10 to 50 times their current memory/
storage capabilities at a practical cost,
we will enlarge the market for more
sophisticated desktop systems, and of
course, our own market as well’

To accomplish this, we have
designed and organized our business

the quality of each critical component
to our own high-level specifications.

It also allows us to engineer
advanced designs from the start that lend
themselves to more efficient mass pro-
duction and higher overall performance.

We make sure that our production

,m
CHATSW

ADVANCED
PRODUCTS

SAN eEL)AIA.

5%" FLOPPY
PRODUCTION
CHATSWORTH,
CA.

PRINTED
IRCUIT BOARD
ASSEMBLY
IMI VALLEY,CA.

T

5% FLOPPY
PRODUCTION
SINGAPORE

HEAD
FRoDUCTION PROBULTION
by i INDIA
SUB-SYSTEMS
DIVISION
SIMI VALLEY,
CA.

8" FLOPPY
PRODUCTION
WESTLAKE
VILLAGE, CA.

S
WINCHESTER
PRODUCTION
SIMI VALLEY,



MPETE WHEN
COMPETITION.

capabilities exceed our orders by at
least 50% so we are always in a position
to deliver.

And we use separate production
facilities for each of our product lines,
keeping their individual priorities dis-
tinct to further increase productivity
and, ultimately, throughput.

We also offer our customers the
most generous
guarantee in the
industry, to back up
the reliability we've
achieved.

And finally, we
offer our customers
a very broad line
of drives —16
models in all. So
we're the single
source that can meet almost any need.

Has it worked?

You decide. In three short years
we've become the world leader in small
disk drives, shipping more of them than
anyone else.

And now we're introducing five
new floppy and Winchester drives that
push prices lower and capacities higher
than the industry has ever seen.

That's why we say we're not com-
peting in the disk drive business.

Times have changed. Three years
ago, Tandon wasn't considered compe-
tition. Now we don't consider the
competition.




WHAT COULDN'T
FIVE TIMES.

average, including head settle and
latency is 195 msec. And because of our
patented head design, you also get zero
load time. Without the noisy, messy
and complex circuits and components
associated with head loading.

31MB CLOSED-LOOP
5% WINCHESTER

TheTM703 5%" Winchester isamong
the highest capacity drives in its class
with over 30MB unfor-
matted capacity typi-
cally found only in
larger 8" and 14" drives
All at the perfor-
mance and prices only
Tandon’s vertical inte-
gration and ultra-high
production capabilities
can deliver.

TheTM703, with
miCroprocessor-
controlled intelligence,
buffers position infor-
mation and computes
the fastest, most effi-
cient positioning path.

Its track-to-track
access time of 5 msec
with an average of 39
msec and maximum
of 85 msec is comple-
mented by a quick 2
msec head settling
time. And it has the
industry standard inter-
face, power supply and
package dimensions.

The TM703 is the fast, low-cost
way to put big system performance in
a compact desktop microcomputer.

ULTRA-LOW PRICE
5% WINCHESTER FAMILY

Here's another example of what
happens when you make more of what
goes into what you sell.

It's our 1- 2 and 3-platter Winches-
ters with 6.4MB per platter priced




WE JUST DID

Last year was Tandon’s second full
year in the disk drive business and we
passed everyone else in combined vol-
ume shipments of 5%" floppy, 5%" Win-
chester and 8" floppy drives.

This year we will ship our millionth
drive. Next year we will ship our sec-
ond and third millionth —many of which
will be from our newest group of low-
cost, high-performance drives.

Here's a glimpse of what they'll
look like.

TM101 MICROPROCESSOR-

CONTROLLED 5% FLOPPY

Now you can get the advantages of
a microprocessor-controlled 1TMB drive

The clear benefits of microprocessor-

control include improved 96 TPI track
accuracy, automatic motor speed adjust,
automatic initialization on power-up
with internal drive diagnostics, and
reduced componentry for increased
reliability and improved MTBFE

It also offers ease in serviceability —

BE DONE.

all adjustments can be made with the
PC. board in place. And it has an
industry-compatible interface.

Only Tandon, with our high degree
of vertical integration could bring you
such a reliable, yet capable drive for an
extremely low price.

2MB 5% FLOPPY

This 5%" floppy, the TM102, now
exceeds the capacity of all larger stan-
dard 8" floppy disk drives. Compared
to traditional 5%" floppies, you can
expand your present storage capacity
by a factor of 2, 4, or even 8 without
changing your cabinet size or power
supply requirements.

It's also designed to permit easier,
faster Winchester back-up. With only
two diskette changes for 5SMB. All in %2
the time of previous 5%" floppies.

And, this double-sided, 96 TPI
floppy is microprocessor-controlled,
reducing components while improving
performance and reliability.

Track-to-track it's only 3 msec —the
fastest access time in the industry. Its



NOBODY CAN
PRICES BECAUSE

. MATCH OUR

We weren't always the only com-
pany with the highest technology and
lowest prices in disk drives.

We used to be just the only com-
pany with the highest technology and
lowest prices in recording heads.

After just one year in business,
we captured 80% of the available world
market for floppy disk drive heads.

Then two years into the business,
we applied our manufacturing know-
how and technical expertise to building
the lowest-cost, high-performance,
high-reliability 5%" floppy disk drives
available. Guess what happened.

A year later we had 65% of the
double-sided 5%" floppy drive market,
and a quickly growing share of the
single-sided market. We soon followed
with a new 5%" Winchester drive and
an 8" ThinLine™ floppy.

Then we really started to grow,
doubling and tripling our sales annually.
Now things couldn't be going better.

And honestly, we attribute our suc-

cess in the disk drive market to the
same factors that spawned our success
in the head market.

Innovative engineering and design.
The industry’'s highest degree of verti-
cal integration. And the industry’s most
advanced manufacturing capabilities.

ENGINEERING & DESIGN

We have a group of creative
engineers—separated from the main-
stream of our business—who begin
the process of making peripherals the
Tandon way.

This select group does our R&D
with one charter: design the future of
microcomputer peripherals.

They figure ways, using Tandon'’s
resources, to break new ground in prod-
uct price and performance standards.

Standards that go well beyond con-
ventional limitations.

VERTICAL INTEGRATION

When you sell products made up
of other manufacturers’ parts, it's very
difficult to drive your price down and
quality up to make your own product
more affordable and stimulate your
own market.

This is a predicament that most
other disk drive manufacturers are in.

Not Tandon.

We manufacture all of our own
heads —the most critical and expensive
part on a drive —from raw materials



up. We've done so for seven years

Our quality is uncontested, as
many other disk drive manufacturers
will attest.

But vertical integration doesn't
stop there.

We also improve quality and lower
costs by producing the second and third
most critical and expensive disk drive
parts—the stepper motors and circuit
board assemblies. We have one of the
most advanced manufacturing opera-
tions in the U.S., devoted entirely to
producing finished boards.

Actually, there's only 20% of the
total cost of our drives that we don't
make ourselves.

For that, we have multiple qualified
sets of suppliers as a safeguard. Because
we will never let our suppliers limit our
capacity to deliver or to grow.

If Tandon promises the goods, the
goods will be delivered.

MANUFACTURING

At Tandon, we keep all of our
production lines capable of producing
at least 50% more than we currently
have orders for. It only makes sense,
considering our growth and our :
customers’ growth., '

We also design every
facility for complete flex-
ibility to expand several
times over. With mini-
mum effort.

MAICH OUR
NOBODY CAN
TECHNOLOGY.

Since our manufacturing facilities
are a key element in our total plan, each
facility receives considerable attention.
And capital.

Each year we invest large sums of
money into manufacturing operations,
assuring that the latest in fully auto-
mated equipment is being used to pro-
vide consistently high quality products.

Each of our product lines has its own
facility in a different geographic loca-
tion. They all have their own personnel,
engineering, procurement, and quality
control responsibilities. And one
charter: ship one product line only.

In volume.

We don't think priorities and needs
for one product line should get in the
way of the other.

Now that we've told you our secret
to success, take a closer look at our
products. And consider putting them
In yours.

Because any way you measure
it, you can't get anything but _s
less from anyone
else.




AND NOW

E'RE MAKING

WHAT COULDN'T
BE MADE.

Introducing the 105% product drives in the business. And it makes
guarantee, good business sense for us.

What that means is that we sit down Why?
with you before delivery and mutually It gives us even more timely feed-
agree on specifications and incoming back to learn exactly what you look for

inspection criteria
that meet your
needs.

On delivery, ifa
product fails to meet
these criteria to your
satisfaction, it will be
repaired or replaced
free of charge, and on

Rviiees M GUARANTEE

S 3¢

discount over and
above your contract
price on the number
of units that failed

to meet your inspection. in product reliability. And that helps

For example, if ten units do not us improve the quality of all Tandon
meet the inspection criteria on any ship- products.
ment, and you notify us within 90 It's also an incentive for our manu-
days, we'll repair or replace them. And facturing people to produce drives of
give you a 5% discount on ten units a rugged yet precise quality—the 5%
with your next shipment for your discount on returned drives comes out
trouble. of their budget.

It's your assurance that we're dedi- We think it's the best guarantee in

cated to providing the most reliable the business. For you and for us.



about 30% below the industry-
standard cost.

The TM500 series of Win-
chesters proves that our goal of
providing business with low-
cost, high-capacity desktop
computers is not only feasible,
but is now becoming a reality.

These new drives offer a
track-to-track access of 2 msec,
averaging 206 msec with an
average access with ramped seek
of 110 msec. The head settle time is
15 msec.

The new TM500 series gives micro-
computer manufacturers more system
performance than ever before at prices
like never before.

ULTRA-LOW PRICE
THINLINE" 5'4" FLOPPY

Tandon introduces the half-height
5%" floppy. That's right, half-height, not
two-thirds-height. At less than half the
industry- standard cost.

Very high volume OEMs can now
achieve the optimum amount of value-
added with the best performance/cost
ratio mechanics-only drive in the
business.

This drive is specially designed for
new application markets. Such as ultra-
low cost home computer systems requir-
ing the cost/performance not attainable

with conventional full height drives.

It's also finding its way into other
new applications requiring half-height,
such as below-keyboard word process-
ing systems and electronic typewriters,
or portable briefcase-type computers.

This 48 TPI drive comes in a single-
sided 250K bytes version with a track-
to-track access time of only 20 msec.

Ilts average positioning time is 267
msec, with a head settle time of 20
msec and zero load time.

From the people who gave you the
first half-height 8" floppy, now the same
benefits in a 5%" floppy. The TM50.

Now that you've seen our five
newest innovations in low-cost/high-
performance disk drives, you've seen
the trend for Tandon's future in micro-
computer peripherals.

More of the impossible at impossi-
bly low prices.




NOBODY CAN

MAICH OUR
FACTS. NOBODY
CAN MAICH
OUR FIGURES.

FINANCIAL HIGHLIGHTS

80
NET SALES (000 ): $22,761.
NET INCOME (00O ): 1,807.
EARNINGS/SHARE:

TOTAL ASSETS (000):. 15,688.

On first thought, you'd think any
serious business connected with the
microcomputer industry’'s explosive
growth would have to be successful.

But in the microcomputer periph-
eral business, you have to be able
to keep up with that explosive growth
just to keep ahead on your orders.

<1

81 6 Months of ‘82
$54,152. $55,991.
4,505. 5,770.
B2 .55
49,725. 116,983.

If you fall short, you lose market
share.

If you overstock, you pay your
profits out to inventory storage; so natu-
rally your R&D dwindles.

If you can't keep your technology
up with some of the most innovative
companies in the world, you get ignored.



It costs a lot to win. And even more
to lose.

So why even bother?

Because this is what it looks like as
a winner:

Between 1977 and 1981 our sales
grew from $1.3 million to $54.1 million.
In the first six months of this year we
have already surpassed all of last years
sales. $55.9 million with the best six
months to go.

In 1981, INC. magazine ranked
us as the 5Sth fastest-growing company
in the U.S.—and second fastest in the
computer industry.

The same year, we made an initial
and secondary public offering of stock
raising over $70 million—part of which
was invested in expanded manufactur-
ing facilities and general working capital.

Did we make a mistake?

We don't think so. The 1981 market
for our products was $500 million and
in 1983 is expected to hit $1.8 billion.

And no matter how you figure it,
the fact is, we're the leaders.

Because nobody, but nobody,
ships as many 5%" floppy disk drives,
high capacity 5%" Winchesters and 8"
ThinLine™ disk drives as Tandon.

SIX YEAR SALES HIGHLIGHT |
54.1 / ‘

1977 1978

1979

58.9
(FIRST 6 MONTHS OF '8R)

1980 1981

(SALES FIGURES EQUAL MILLIONS)




HOW WE MADE
OUR COMPETITORS’
BUSINESS OUR
BUSINESS.
-

NEW TM50 5% TM100 5% FLOPPY
48TPI SSR ZSOK Byte  48TPI SSR 250K Byte ~ 48TPI DSR 500K Byte 96TPI SSR 500K Byte ~ 96TPI DSR 1M Byte

e . -
NEW TM101 NEW TM102

5% FLOPPY 5% FLOPPY TM848 8" THINLINE “FLOPPY

96TPI DSR1M Byte 96TPI 2M Byte 48TPl SSR 800K Byte ~ 48TPI DSR 1.6M Byte
NEW TM703
TM600 5 WINCHESTER NEW TM500 5% WINCHESTER 5% WINCHESTER
6.4M Byte 9.6M Byte 14.4M Byte 6.4M Byte 12.8M Byte 19.1M Byte 31M Byte
With the widest selection of 5%" And with Winchesters that push the limits
floppy and Winchester drives and state-of- of capacity and performance higher than
the-art ThinLine™ 8" floppies from the ever before,
lowest cost producer in the business. All from the one company that makes
We did it with constant industry firsts. more of what we sell than anybody else.
Like the first ultra-low cost 5%" ThinLine™ In larger quantities than anybody else. With
floppy. The world's lowest-priced 5%" Win- the boldest guarantee in the industry.
chester family. Microprocessor-controlled And best of all, from one source.
floppies at the price of standard floppies. Tandon.

Tandon

THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OF

Tandon Corporation, 20320 Prwu Street, Chatsworth, California 91311, (213) 993-6644 TWX: 910-493-5965
Regional Sales Offices: Woburn, MA (617) 938-1916 « SeaGirt, NJ (201) 449-7720 « Tucker, GA (404) 934-0620 « EImhurst, IL 1312) 530-7401
Plano, TX (214) 423-6260 » Newport Beach, CA (714) 675-2928 « Sunnyvale, CA (408) 745-630 03 » Frankfurt, West Ge rmany 0611-392081,
Telex: 411547

ThinLine is a trademark of Tandon Corporation ©1982 Tandon Corporation



30-percent discount, bringing the
price to about $20,000, says Lucien
R. Philippon, product manager.
Systems can be configured in a
42-in.-high cabinet with prices
beginning at less than $50,000.

Philippon says the 64K-bit dynam-
ic RAM and small box size are not the
only DEC firsts in the product.
Programmable array logic chips
also are incorporated into a VAX
family product for the first time.
Each VAX-11/730 system incorpo-
rates 100 PALs, which are used to
boost performance while consuming
lower power and offering a 4:1
reduction in density over conven-
tional 1Cs. The PALs are used in the
CPU and peripheral controllers.
Another DEC first is the worldwide
introduction of a product outside the
U.S.: it was aired in late April at the
Hanover Fair in Germany.
Philippon expects more than 40
percent of both box and system
sales to be in Europe. Overall DEC
sales to Europe are about 30
percent. DEC also spread its wings
to offer a box including a software
license.

The new unit has 30 percent of
the performance of the VAX-11/780
at 20 percent of its CPU price.
Virtual address space and maximum
program size is the same as other
VAX siblings at 4.3G bytes and 2G
bytes, respectively.

Though all vAX family members
are compatible through Version 3 of
the VMS operating system, they
incorporate different technologies.
Philippon explains that the vax-11/
780 architecture was developed
using technologies available in 1976
and 1977. DEC’s goal on that product
was to get VMS up and running. The
VAX-11/750 uses the same architec-
ture and operating system as the
VAX-11/780, but brought custom
gate-array technology into the
game. “The goal for the VAX-11/730
is packaging and cost control,”
Philippon says, adding that cost is
one major reason why gate arrays
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Digital Equipment Corp.’s VAX-11/730 32-bit minicomputer supports interactive graphics

Y

work stations using DEC's VS-11 terminal for engineering design, as well as educational and
commercial applications with as many as 24 concurrent users. The VAX-11/730 uses 64K-bit
RAM chips for a maximum memory of 5M bytes, and can be configured as a single-cabinet
system with prices beginning at less than $50,000.

were not used in the product.

One bright note for the vax-11/
730 is DEC’s return to the standard
hex board form factor rather than
the extended hex boards used in the
higher end models. “Part of our
strategy for OEMs is the ‘rack-and-
stack’ business for single-cabinet
systems. This means hex size,” he
says. The board size is the same as
that for PDP-11s, thus giving PDP-11
OEMs an upgrade path, he adds.

The VAX-11/730 is based on AMD’s
2901 and 2911 bit-slice wps and uses
the Unibus. The rack has 12 slots,
five of which are for memory
boards. Add-on 64K memory boards
are priced at $9000 for 1M byte,
$16,000 for 2M bytes, $21,000 for 3M
bytes, $24,000 for 4M bytes and
$50,000 for a package of 10 1M-byte
boards.

The FP730 hardware floating-
point processor is available sepa-
rately. Floating-point instructions
are in hardware and microcode. The
FP730 module fits into a pre-wired
slot on the VAX-11/730 backplane.
Price is $3995.

Additionally, the VAX contains a
multifunctional intelligent control-
ler called the pDMF32, which hooks
into the Unibus. It supports DMA
functions for several 1/0 devices,
improving terminal response times
and moving entire screens of data.
One DMF32 is standard. OEMs can
buy the controller for $3995.

The DMF32 contains an asynchro-
nous multiplexer and eight lines
with data rates between 50 and
19.2K bps. Six lines are for local
terminals, while two lines have split
speeds and full modem control for
remote terminals. The controller
also contains a single-line synchro-
nous interface for intersystem
communication. Synchronous line
support includes DDCMP, SDLC and
HDLC protocols. DMF32 also acts as a
DMA interface for line printers or as
a 16-bit parallel interface for other
devices.

An integrated disk controller
runs as many as four RL02 10M-byte
disk drives or as many as three RL02
drives and a 121M-byte R80 disk
drive. The disk controller occupies a
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dedicated backplane slot.

The new VAX has two redundant
TU58 tape-cartridge drives that are
used to load system microcode,
languages and application programs
and to run diagnostic tests.

Software for the VAX-11/730
includes enhanced versions of the
VMS operating system, COBOL and
FORTRAN; VAX-11 C and other
compilers; VAX-11 PSI, which sup-
ports major U.S. and European
packet-switching protocols; infor-
mation-management software such
as VAX-11 DBMS and VAX-11
Datatrieve; and advanced DECnet-
VAX software.

vMS has been improved to
support new hardware and soft-
ware, enhanced terminal and file
handling, communications and man-
agement tools for system mainte-
nance. Performance in intensive
terminal-output applications, for
example, has been doubled, the
company claims. The VAX-11 RMS
records-management system for
VMS now has better buffer handling,
key compression for shorter single-
key 1SAM files and stream files for
the new VAX-11 C file structures.

VAX-11 C, an extension of the C
language developed at Bell Labora-
tories, compiles as many as 3000
lines per min., similar to speeds for
VAX-11 FORTRAN compilations, the
company says. The VAX-11 compiler
was specified for vMS, but many
UNIX routines are available or
emulated in the run-time library.

The Nebula product will not be
available as just a board set in the
near term, as is the Quadrabyte
32-bit board set from Gould S.E.L.
(MMS, May, p. 17), priced at
$14,000.

DEC’s Philippon declines to com-
ment about a single-board VAX
product, but says it is misleading to
consider the VAX-11/730 such a
product, even though it does have a
single 32-bit data path on one board.
“Considering a data path on one
board to constitute a single-board
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computer (in and of itself) is like
saying ‘single-chip pec,”” he says.
That board, he adds, does not
contain all the required memory
controllers and 1/0 functions.
Philippon says there is no overlap
between the VAX-11/730 and /750
products in the market. An entry-
level VAX-11/730 system, configured
in a 42-in.-high cabinet with a
DMF32 communications controller,
20M bytes of disk storage, an LA120
DECwriter III printer and a VMS

operating system with full support,
warranty and installation, is priced
at $48,900. That is about half the
price of the /750 system version,
Philippon says. Additionally, the
/730 performance is about half that
of the /750, he adds.

First deliveries of the board- and
system-level VAX-11/730 products
were scheduled to begin late last
month. Deliveries are quoted as 60
to 90 days after receipt of order.

—L. Valigra

Quantum taking lead in 8-in.
OEM Winchester shipments

Despite the increasing availabili-
ty of higher capacity (12M- to
25M-byte), 5%-in. Winchesters and
plans by many vendors to offer even
higher performance, higher capaci-
ty hardware, the demand for
low-cost 10M- to 40M-byte, 8-in.
Winchesters will continue to accel-
erate at a strong pace, fueled by the
growing demand for pp-based
small-business systems and word
processors, says an executive at one
of the few disk-drive companies
founded for the express purpose of
building this size drive.

“Systems in these categories are
growing at a rate of 40 to 50 percent
per year,” says Steve Berkley,
marketing vice president at Quan-
tum Corp., Milpitas, Calif., “and
most of them originally used 8-in.
floppy-disk drives for system and
file storage.” As a result, he says,
there continues to be a growing,
built-in market for 8-in. fixed-disk
hardware. “We're replacing one of
the floppies in these systems with a
higher capacity Winchester,” he
explains, “and right now, we're
replacing them at a rate of 150
drives per day, six days a week.”

That adds up to a lot of hardware,
Berkley goes on, noting that
Quantum, founded only two years

ago by a number of executives from
Sunnyvale, Calif., disk-drive rival
Shugart Associates and from
Sunnyvale-based subsystem builder
Systems Industries, Inc. (MMS,
May, 1980, p. 47), did $13.8 million
in business at the close of its fiscal
year last March. Next year, he says,
Quantum is looking at $50 million in
revenues from the sale of 8-in.
Winchesters, and expects to double
that figure by the end of fiscal year
1984.

Most of next year’s increased
revenues will come from the
company’s existing Q2000 series
10M- to 40M-byte Winchesters,
Berkley says, with newer products
expected to contribute to 1984’s
earnings. “Right now, 65 percent of
our revenues come from our Q2040
40M-byte drives,” he explains, with
30 percent coming from sales of the
company’s 20M-byte Q2020.

Sales of Quantum’s 30M-byte
Q2030 drive account for only 2
percent of sales, while its 10M-byte
Q2010 accounts for only 3 percent, a
figure that reflects the dominant
market share held by Shugart’s
10M-byte SA1004 8-in. Winchester.
“Between the two companies, we're
shipping close to 90 percent of all
low-cost 8-in. Winchesters,” Berk-
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Introducing the $995 Smart Terminal

ERGONOMIGALLY

- LB
ol

Ergonomics. The science of
designing machines for the humans
who must use them. OEM’s take note.
Because ergonomics is fast becoming
the determining factor in end-user
selection of smart terminals. End-
users are, after all, only human.

Enter the WY-100. The most ergo-
nomically sound smart terminal for
an economical price, list $995/unit.

The WY-100 is designed for that
unpredictable species, Homo sapiens.
Its fully tilting/rotating display and
detached keyboard accommodate
different working conditions and pre-
ferences. The green screen pampers
eyes. Horizontal and vertical split
screen capabilites with independent
scrolling help a person do the
impossible, be in two places at once.
Why the WY-100 even understands

that to err is human, ergo, screen
editing and protected fields with data
validation.

And there's more. Each WY-100
undergoes 96 hours of rigorous
testing. So you can be sure that it will
blink, dim, reverse, underscore and
blank when you want. Plus you get
128 characters with upper and lower
case, line drawing and graphics. And
a keyboard with 105 keys including
cursor pad, numeric pad, special
modes and function keys.

The WY-100 knows that OEM'’s
are human, too. Their needs are
often different. So it's customizable.
A systems programming manual is
available.

Think economical. Think ergo-
nomical. Think Wyse.

For complete specifications and an
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eye-opening ergonomical compari-

son chart, circle our reader’s service
no. or contact Larry Lummis at Wyse
headquarters.

WYSE TECHNOLOGY, INC.
2184 Bering Drive

San Jose, California 95131
408/946-3075
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IBM 3232 A

Listen closely

and you can hear it.

It’s a pleasant sound. No click-
ing or clacking. Little more than a
gentle rustle that’s usually masked
by other ambient noises. The IBM
3232 Model 51 has a non-impact,
multi-element matrix print head.
Instead of banging away at the pa-
per, imaging is done by electroni-
cally removing dots from the
special aluminum-coated paper,
exposing easy-to-read characters.

Low decibels don’t mean low
speed. The IBM 3232 gives you
burst speeds of up to 450 charac-
ters a second.

You can operate the 3232 as a
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desk-top work station for interac-
tive ASCII environments, or as a
standalone printer. And the power
of interactive computing—includ-
ing a standard APL character set—
is at your fingertips.

And now, to top it off, you can
order the IBM 3232 through our
IBM-authorized distributor net-
work. This means you can have
one on your desk fast. It’s the kind
of thing we’d like to shout about,
but making a lot of noise doesn’t
seem appropriate for the quietest
high-speed terminal we’'ve ever
offered for the money.



The IBM 3232 Model 51

is available at over 100

IBM-authorized distributor

locations across the

country. Contact any of

the distributors listed
below.

American Computer
Group, Inc.
617-437-1100

Arrow Electronics, Inc.
Call your local
Arrow office

Carterfone
Communications Corp.
214-630-9700

David Jamison
Carlyle Corp.
800-526-2823
800-421-3112

Hall-Mark
Electronics Corp.

800-527-3272
214-343-5079 Texas

Hamilton Avnet
Electronics

Call your local Hamilton
Avnet stocking location. Or
call Hamilton Avnet
Microsystems 213-615-3950

Kierulff Electronics, Inc.
Call your local
Kierulff division

Pacific Mountain
States Corp.
800-423-2853
800-272-3222 California

Schweber

Electronics Corp.
800-645-3040
516-334-7474 New York

Wyle Distribution Group
213-322-8100
408-727-2500

Or call IBM at 800-431-1833
(in New York call
800-942-1872)

for more information.
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ley says. Quantum’s Q2040 is priced
at $2450 in 100-lot orders; Shugart’s
10M-byte SA1004 and Quantum’s
Q2010 are both priced at $1400.

In terms of numbers, Berkley
goes on, Shugart’s lower capacity
drive is shipping in larger volume in
markets where both companies
compete. In terms of overall
revenues from the sale of 8-in.
Winchesters, however, he says,
Quantum is posting larger numb<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>