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Dataram M23

The Useable 4OMB LSI-11

i —— i

A dramatic innovation unlocks
the power of the LSI-11/23

The M23: The answer to your
high-performance LSI-11/23 needs

What controllers can be used?

The key to the M23 System, Dataram'’s
proprietary memory management Q-MAP
enables you to use the full 4.0MB power of the
LSI-11/28. It provides I/O mapping, which
supports a wide range of existing peripheral
controllers on an 18-bit bus (Q18). While still
maintaining the 22-bit bus (Q22) for 4.0MB
main memory addressing.

DEC® software compatibility?

The M23's Q-MAP emulates DEC's KT24
memory management, which means it operates
with RSX11-M, RSX11-M PLUS, RSTS, UNIX,
and all other DEC operating systems which
support the KT24.

Memory?

A 1.0MB quad board is contained in the basic
M23 configuration. Think of it, a full 4.0MB on
only four DEC quad boards! And each
additional 1.0MB is only $3400.

System configurability?

The 5%" M23 provides an incredible 27 DEC
dual slots. And since the basic configuration
(LSI1-11/28, OCU, two SLUs, Q-MAP,
bootstrap/diagnostic PROMs, and 1.0MB
memory) occupies only six of those 27 slots,
that leaves you 21 slots to configure a
high-performance LSI-11 system.

5.0 volt current?
36 amps.

Price?

$9400 for the basic configuration, with 1.0MB,
in single quantity. Yes, only $9400...and
considerably lower in OEM quantities.

More information?

Circle the reader service number below, or
better yet, call Dataram now at 609-799-0071,
or write to Dataram, Princeton Road, Cranbury,
New Jersey 08512. Telex: 510-685-2542.

DEC and LSI-11 are registered trademarks of Digital Equipment Corroration

DATARAM
CORPORATION
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Time tobe
bullish on printers.

“Definitely the

right time to buy."

Three hot tips.
We've just cut our
prices on three mem-
bers of TI's proven
impact printer family:

810 Receive-Only (RO)

Printer, plus our latest Models
840 RO and Keyboard Send-
Receive (KSR). By as much as
17%. That’s in keeping with our
tradition of reducing cost by im-
proving technology and stream-
lining production. As a result,
you can now get the values
you've always been looking for.
A sure thing. And here’s the
best part: the record of reli-
ability set by our OMNI 800
Family still stands. Integrating
any one of these printers into
your system is a sure invest-

“Their MTBF is up
to 22 years."

AR

ment that keeps paying off for
you. Not just in profits, but
equally important, in customer
satisfaction.

Plus backup. Responsive ser-
vice is a natural part of our offer.
It gives you the support of
factory-trained representa-
tives in our nationwide service
network. They're strategi-

“They've cut costs
by as much
as17%!"

cally located near
all major metro-
politan areas
and make certain
that your OMNI
800 printers are up
and running all the time.
For more information on our
Model 810, our Models 840
RO and KSR, plus our new
lower prices, contact your
nearest TI sales office, or
write: Texas Instruments
Incorporated, P.O. Box 202145,
Dallas, Texas 75220. Better
yet, call us now:

1-800-231-4717
In Texas: 1-800-392-2860.

’ x é (@]
T1 invented the fivst integrated
circuit, microprocessor [7

and microcompudter.

TEXAS INSTRUMENTS

INCORPORATED

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, M/S 74, B. P. 5,
Villeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or phone 2581122.

*Trademark of Texas Instruments
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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- p
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

Get Amlyn

Backup
Relief.

Amlyn’s Model A506 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 respensibility!

Should your Winchester drive fail, the
Amlyn AS06 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.

FOR IMMEDIATE INTEREST ONLY CIRCLE #3
FOR INFORMATION ONLY CIRCLE #4




A new design philosophy implemented
through Hewlett-Packard’s HP 64000 logic-
development system integrates all hard-
ware and software elements of the design
and development phases into one system
(see p. 165). Cover photo by Bob Rodgers,
courtesy of Hewlett-Packard.

Sorting out minis, micros
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We’ll back up our disks—
and anyone else’s.

That's right. 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, 12" 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

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




ROBOT-CONTROLLER SUPPLIERS CHALLENGE DEC

As the robotics market expands, a battle is shaping up among CPU suppliers, each vying to
make its product the most popular robot controller. While several new robot companies,
including International Robomation/Intelligence and Automatix, have selected Motorola’s
M68000, others are reassessing their controllers, possibly to the detriment of Digital
Equipment Corp. Two companies—General Electric Co. and Unimation—are deciding whether
to stay with DEC’s LSI-11 products or move to another vendor. A GE switch to an Intersil
product wouldn’t come as much of a surprise because Intersil recently was acquired by GE.
A company official at Unimation, which commands about 40 percent of the $150-million
robot market, confirms that the firm is deciding whether to move to the LSI-11/23 or to a
CPU with multiple vendors. A decision is expected within three months. Meanwhile,
Westinghouse Corp., another recent entrant in the robotics market, is readying an advanced
Multibus-basged control system, expected to be introduced in the first quarter of 1983.

XEROX SELLS LASER PRINTER TO COMPETITOR WANG

After suffering through many technical problems with its ill-fated intelligent Image
Printer, Wang Laboratories has gone to Xerox Corp. to obtain the printing engine for its new
LPS-12 Laser Printing System. The LPS-12 incorporates a Wang-developed interface designed
to link the unit to Wang’s OIS, Alliance and VS (with word-processing capability) systems.
Producing letter-quality output at 12 pages per min., the LPS-12 has a resolution of 300 x 300
dpi and can store multiple character sets on an associated disk. Wang will sell the printer as
a shared office-automation resource beginning this month, and has priced the LPS-12 at
$27,995.

The surprising element in the Wang/Xerox deal is not that Wang went to Xerox to obtain
the laser printers, but that Xerox was willing to sell the units to competitor Wang, says
George Colony, an analyst with the Yankee Group, Boston. With Xerox’s Ethernet competing
in the same office-automation market as Wang’s Alliance system, Colony notes that Xerox’s
strength ‘‘was the fact that it puts marks on paper better than anyone else in the business.”’
By sacrificing this technological advantage, Colony says, Xerox may be showing a new
corporate strategy. ‘‘Corporate is seeing the company less as an office-systems vendor and
more as a super OEM, marketing printers and disk drives into the office-systems area.”’
Xerox has no comment about the claims.

VECTOR GRAPHIC 16-BIT MACHINE DUE BY NCC

Rumors that Vector Graphic, Inc., chairman Bob Harp has left the Thousand Oaks,
Calif.-based maker of small-business systems to start his own company in nearby Westlake
Village are untrue, says Harp. Vector Graphic has established a subsidiary in that location,
says Harp, but he declines to comment on its charter. According to one report, the seven-
month-old subsidiary is manufacturing the dual-processor (68000/Z80) system Vector
Graphic plans to introduce at or before the June National Computer Conference in Houston.

GRAPHICS PROCESSOR TO HAVE VAX POWER

A graphics processor said to have the power of a Digital Equipment Corp. VAX
superminicomputer is in development at Ridge Computers, Sunnyvale, Calif. The company
was formed in May, 1980, by a group of ex-Hewlett-Packard Co. and ex-Zilog, Inc., employees
headed by Ridge president David Folger. First shipments of the system are expected by
September.

PORTABLE COMPUTER USES 8085, FLAT-PANEL DISPLAY

GRiD Systems Inc., Mountain View, Calif., a start-up company with roots in Tandem
Computers and Xerox’s Palo Alto Research Center, this month will introduce a portable
computer called Compass that is built around an 8086 CPU and an 8087 math co-processor.
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The unit, which weighs 9% 1bs. and measures only 11 x 15% xR in., includes a keyboard, a
display and 250K bytes of RAM and 250K bytes of bubble memory. GRiD will also sell a
standard package of software that includes GRiDplan, a three-dimensional electronic spread
sheet; GRiDwrite, a text editor; GRiDfile, a relational database; and GRiDplot, a graphics
system that will draw bit-mapped graphics on the system’s 320 x 240 electroluminescent
display. Compass also runs BASIC, Pascal, FORTRAN, PL/M and C. As many as 16 peripheral
devices, such as Winchester-disk drives or printers, can be linked via the unit’s GPIB
interface.

Additionally, GRiD plans to establish GRiD Central, through which Compass customers can
send electronic-mail, TWX or Telex messages, receive software updates or maintain
databases. A similar setup called Compass Central is planned for customers’ in-house use.
That will come via a GRiD-built 8086-based central processor sold to multiple Compass
buyers. A Compass computer with operating system and BASIC will sell for $8150. The only
extra cost will come from the four-package software group, which sells for $800. GRiD
expects to start deliveries in September.

PLEXUS DESK-TOP UNIX SYSTEM HANDLES 8, 16 USERS

Plexus Computers, Inc., which last year introduced a Z8000-based, multi-user UNIX
system, the P/40, will begin delivering its newest hardware this spring. Called the P/25 and
aimed at entry-level to mid-range system users, it too is a Z8000-based UNIX machine.
Unlike the 24-user P/40, however, the P/R5 is a tabletop system that supports eight to 16
users. Plexus says a 1M-byte P/40 with 72M bytes of disk storage and 16 user ports is priced
at $40,000. An eight-user system, with less storage capacity, sells for $27,000. Plexus also
says the systems will run UNIX version 7 as well as Bell Laboratories’ recently announced
System III. Plexus says Systems III will eventually become its standard operating system.

TELEVIDEO WILL UNVEIL FOUR PRODUCTS AT NCC

Televideo Systems, Inc., Sunnyvale, Calif., will announce four new products at the
upcoming National Computer Conference, including two terminals and two storage devices.
The Intelligent I smart terminal contains 64K bytes of RAM, is priced at $1695 and is
targeted at local processing applications. The second terminal, the model 970, is part of the
company’s 950 product line, and is said to offer users expanded memory. The new TS806C
and TS806H storage devices are designed for use on the company’s TS806 desk-top computer
system. The TS860H 5%-in. Winchester-disk drive provides 10M bytes of storage and is
priced at $3995. The TS806C cartridge-tape backup provides 17.2M bytes of storage and is
priced at $3995.

SILICON OPERATING SYSTEM FOR 68000

Silicon software components (MMS, March, p. 93) are growing in number. The latest is
coming this month from Software Components Group, San Jose, Calif. The pSOS-68K is a real-
time, multitasking, multiprogramming operating system nucleus for Motorola’s 68000 up.
The 4K-byte kernel is available on EPROM that can be plugged into the target system or on
magnetic media that can be configured for a system before loading into PROM. pSOS is priced
at $1000 for the first copy, and $300 for each of the next 20 copies. Source code can be
purchased for $2000. The company reportedly is developing a similar device for Intel’s
recently announced iAPX/186 and iAPX/286.

GE READIES LAN FOR FACTORY AUTOMATION

A broadband local-area network for factory-automation equipment is due to be unveiled by
General Electric Co. G-Net, developed at the company’s Ordnance Systems Department in
Pittsfield, Mass., recently was commercialized by Intersil Inc. (which was acquired by GE).
G-Net is expected to have data rates of 1M to 5M bps and a capacity of as many as 20 data
channels. It will be based on a carrier-sense multiple access/collision detection access method.
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Switch mto tomorrow. "

[ Network 4 Network [}
! Interface

Remote
Control

with today’s PACX IV

Today multiple terminal users can switch and
contend for multiple resources using Gandalf
PACXs (Private Automatic Computer
eXchangers). PACX IV meets your contention
and switching needs today.

All Gandalf PACXs are compatible with each
other. Easily expandable,too. Modular design
allows for your needs tomorrow.

Gandalf's microprocessor based design yields
high reliability, simplicity, and flexibility.
Over 1200 systems installed worldwide.

Protocol and speed transparent, PACX IV allows
for both asynchronous and synchronous data.
Up to 9.6 Kbps asynchronous or 19.2 Kbps
synchronous.

PACX IV provides maximum use and control
of computer port resources—up to 128 user
programmable classes.

For complete technical details on the cost-
effective PACX IV, call Gandalf today.

New Two Year Warranty!
gardalf

Gandalf Data, Inc., 1019 S. Noel Avenue, Wheeling, lllinois 60090 Tel: (312) 541-6060
Gandalf Data Communications Ltd., Gandalf Plaza, 9 Slack Road, Ottawa, Ontario, Canada K2G 0B7 Tel: (613) 225-0565

Gandalf Digital Communications Ltd., 4 Cranford Court, Hardwick Grange, Warrington, Cheshire, England Tel: Padgate (0925) 818484
Gandalf Services S.A., 21 rue Francois Lehmann, 1218, Grand Saconnex, Geneva, Switzerland Tel: (022) 98-96-35

Subsidiaries of Gandalf Technologies, Inc.
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ADDS WILL OFFER LOW-PRICED EDITING TERMINAL

Applied Digital Data Systems, Hauppauge, N.Y., is expected to announced this month a
smart terminal, which, the company claims, includes high-level editing features at a dumb-
terminal price. Called the Viewpoint 60, the terminal fits in price and performance between
the Viewpoint/3A Plus, selling for $650, and the Viewpoint/90, selling for less than $1100.
ADDS spokespersons tout the terminal as having the same capabilities as the company’s
Regent/40 and /60 offerings, priced at $1300 and $1500, respectively.

AT&T ANTELOPE COMBINES PBX WITH OFFICE AUTOMATION

One of the first products reportedly due from American Telephone & Telegraph Co.’s Baby
Bell subsidiary when the legal clouds clear is a combination PBX/office-automation system
code named Antelope. Designed for businesses with 50 to 300 employees, Antelope is based
on the 32-bit up chip developed by Bell Laboratories. A source says the processors are
available in production quantities and have been incorporated into prototype systems
running the UNIX operating system. Antelope includes the use of the ‘‘getset,’’ a unit
consisting of a CRT terminal, a keyboard and a handset that combines phone and terminal
functions. The source says getsets have been used for the past year internally at AT&T’s
corporate headquarters in New York.

FIRE FAILS TO SLOW FAST SAGE MACHINE

Despite a January fire that destroyed the firm’s Reno, Nev., facilities and its only working
prototypes, Sage Computer Technology reportedly is ready to ship its 68000-based system.
The company says its initial commercial offering is the first computer to run Softech’s UCSD
Pascal operating system for the 68000 up, and claims a combination of fast memory and a
proprietary bus structure allows the computer to run at the 68000’s 8-MHz clock speed
without wait states. Housed in a box measuring 5 x 12 x 8 in., a basic configuration is priced
at $3600 in single-unit quantities. It includes a 5%-in., 48-tpi Tandon floppy-disk drive and
128K bytes of 150-nsec. main memory. A 512K-byte version with on-line storage of 1.3M
bytes in two double-sided, double-density, 5%-in. floppy-disk drives retails for $6000. A
Winchester-based version of the system is due in July.

INTERTEL STRENGTHENS NETWORK-MANAGEMENT OFFERINGS

Late last month, Intertel, Inc., Andover, Mass., added a performance-management
application package to its Series 90 line. Designed to help network managers anticipate and
identify performance problems, the 90/15 system also serves as a database, storing
performance information on a long-term bagis. Operating with Intertel’s 80/10 network-
control system, the 90/15 gives network managers access to real-time performance
parameters, as well as information on network line performance and usage statistics. Users
can recall stored performance data at the touch of a button. The 90/15 package, slated for
delivery this fall, is the first addition to Intertel’s Series 90 network systems, announced last
September.

RODIME DRIVE BELIEVED TO HAVE HIGHEST CAPACITY TO DATE

The latest claimed top-capacity 5%-in. Winchester-disk drive was revealed late last month
by Glenrothes, Scotland-based Rodime Ltd. The RO 200 series has about 27M bytes of
unformatted and 1M bytes of formatted storage on four platters. The capacity boost is the
result of doubling the track density of existing RO 100 series drives, which have 16M bytes of
unformatted storage on four platters. The new drives use a different read-write head than
their predecessors, so existing products cannot be upgraded. The company declines comment
on the new head, but does say it uses thin-film technology. Like the RO 100 series, the new
family has four models, which add platters to obtain a top-of-the-line model RO 204 with four
platters. Rodime markets in the U.S. through an El Toro, Calif., office. Evaluation quantities
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will be released to U.S. customers in May, with volume shipments scheduled in July.

DIGITAL’S VAX-11/730 WILL BOW AT HANOVER FAIR

Digital Equipment Corp. is expected to announce aggressive OEM discounts for the
VAX-11/730, which will be introduced at the Hanover Fair April 21-28 in Germany. The
third member of the VAX line (MMS, September, 1981, p. 5) is expected to carry a price tag
between $28,000 and $30,000 for single units of the board-level product. The 730 reportedly
employs bit-slice up technology and has 1M byte of main memory. OEM discounts are
expected to bring the price of the board-level version below $20,000, while a larger system-
level version that includes 120M bytes of disk storage will probably sell for $50,000 to
$55,000.

RANDOM DISK FILES

Prototypes of a high-capacity, high-performance, half-high, 5%-in. floppy-disk drive could
be available within 60 days from Orange County, Calif., start-up Half-High Technology. The
1M-byte, double-sided drive reportedly will operate at track densities of 96 tpi and track-to-
track access times of 3 msec. using a linear positioner. A @M-byte, 192-tpi version is also
expected. Pricing for the 1M-byte drive will compete with standard 5%-in. hardware.

International Business Machines Corp. reportedly has resurrected its high-capacity
Bernoulli-technology floppy-disk drive program and is building 5%-in. hardware at its
Hursley, England, facility. Bernoulli drives use flexible media rotating at high speeds for
longitudinal stabilization, and are designed to offer significantly higher bit densities
compared to conventional floppy-disk drives. IBM’s efforts will incorporate many of the
same specifications as those defined for its Tucson, Ariz.-based ‘‘Sprat’’ program, which was
canceled two years ago, says one source.

First hardware from San Jose, Calif., start-up Censtor Corp. may appear during the third
quarter of this year in the form of a line of thin-film read/write heads for OEM disk drives.
The new company is headed by Tim Martin, former director of engineering at I8S/Univac,
and has received its first round of venture financing. Meanwhile, CalMag founder Jim Money
has shut down operations at his Milpitas, Calif., thin-film head start-up in the wake of
difficulties obtaining venture capital. The venture-capital community’s lukewarm response
to CalMag was the result of a number of factors, says one source close to the company, one of
which was the decision by Seagate Technology to cancel its 12M-byte ST-512 thin-film, 5%-in.
Winchester.

Ampex Corp., Redwood City, Calif., will broaden its licensing agreement with Rodime, Ltd.,
Glenrothes, Scotland (MMS, October, 1981, p. 9), and introduce four additions to its Pixis line
of stepper-motor technology, 5%-in. Winchesters at the June’s National Computer
Conference in Houston. Ampex reportedly plans a high-end, four-platter drive offering
capacities in the 7M-byte range and a low-end, single-platter drive. The hardware may be
available in evaluation quantities this quarter. Pricing information is not available. Rodime
will market the product in the U.S. as well.

What would be the first implementation of the SASI interface may also show up at NCC.
Planned for introduction in Houston is the D145, an intelligent, 12M-byte fixed/12M-byte
removable, 10%4-in. intelligent Winchester subsystem from Palo Alto, Calif.-based Cynthia
Peripheral Corp. The D145 automatically handles file backup and alternate track assignment.
Pricing has not been finalized; evaluation versions are due next quarter.

First hardware from I Q Systems Corp., Brea, Calif., is a 5M- to R8M-byte (formatted), one-
to four-drive, turnkey 5%-in. Winchester system called graymatter. The subsystem will be
shipped to dealers and OEMs starting this month. The new venture is headed by industry
veteran Wes Theriault, former marketing vice president and co-founder of Archive, Inc. The
company plans to sell its Seagate-based hardware through dealers supporting the Apple II.
Plans reportedly call for expanding the graymatter line to include IBM’s personal computer
and Xerox’s 820 personal computers in the future. Single-unit price is said to be less than
$3000.
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Now you don't have to wait
for the video terminal you want.
C. Itoh's growing family of high-
performance video terminals
won't leave you waiting for deliv-
ery. Or wanting for features. '

Our CIT 101, for example, is
available right now and not only
emulates DEC's VT 100, but gives
you far more flexibility and reli-
ability — all for less money! You
get 20% faster throughput. Standard
80/132 column performance (24
lines either way). Standard Advanced
Video for VAX Edit word processing.
And standard expansion card cage for
maximum versatility. You also get
dozens of other useful features DEC"
doesn't offer.

If you need an entry level 80-
column terminal, we have that too.
No waiting, of course. Our CIT 80 has
all the important features of DEC's
VT" 101, costs less and includes a
long list of most-wanted extras the

VT 101 doesn't have. Things like tuto-
rial soft setup, 19.2K baud commu-
nications, true half-duplex operation
and much more. For increased ver-
satility, there are power supply options
and CRT phosphor options.

Both terminals feature modular
construction and standard off-the-
shelf components (no custom, hard-
to-find LSIs are used). And unlike
DEC, each is ergonomically designed
to reduce operator fatigue.

You get all this performance and
flexibility, plus one other important

W Registered Trademark of Digital Equipmént Corporatipn

extra: C. Itoh reliability. You see,
C. Itoh’s quality standards are
the highest in the industry. That's
because every C. Itoh terminal
must pass a variety of tough
tests. Including board tests, power
supply tests, sub-assembly tests
and a punishing series of tem-
perature, vibration and noise
tests that weed out any marginal
performers. That's why we're not
surprised when field failure rates
come in at under 1% — far below the
industry average.

So get what you want when you
want it with the CIT 101 and CIT 80.

Contact our exclusive representa-
tive, ACRO Corp., 18003-L Sky Park S.,
Irvine, CA 92714. (714) 557-5118.

@ C 1TOH
ELECTRONICS. INC.
One World of Quality
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NFOR
COMPETITION'S
ARE ONLY AVAIL

Tandon Corporation. 20320 Prairie, Chatsworth, CA 91311 Regional Sales Offices: Woburn, MA (617) 938-1916 » Plano, TX (214) 423-6260 * Atlanta, GA (404)



TUNATELY,OUR
WINCHESTERS
BLE IN BLUE.

“While virtually all of our competition is busy making
promises, we're busy making Winchesters. And e PN
delivering them. By the thousands. | :

Micro Winchesters in 14.4, 9.6 and
6.4 MBytes. All in high volume and at
very low prices.

Even atthat, we've got plenty of room to
grow. Because eventhoughwe'retheworld’s ™ 9.6 Mb -
largest manufacturer of 5)4" floppies, and soon to be 6.4 Mb
the largest in Winchesters, we're still only running at 35%
of our capacity. That's because we keep our capacity 50%
greater than our shipment level.

So call your local Tandon office listed below.

Or call your local Hall-Mark or Kierulff distributor.

B tonly h l
for youmehmenrodud Risrron:. 1O O
THE MOST SUCCESSFUL DISK DRIVE COMPANY
YOU EVER HEARD OF

396-0493 « Addison, IL (312) 530-7401 = Newport Beach, CA (714) 675-2928 « Sunnyvale, CA (408) 745-6303 » Frankfurt, West Germany (0611) 392081-85. Telex: 411547
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TO BECOME THE LEADER
IN TERMINALS, TELEVIDEO
HAD TO GIVE YOU MORE.

WE'RE STILL GIVING YOU
MORE WITH OUR NEW

SMALL BUSINESS COMPUTERS.
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In three short years, TeleVideo
became the number one independent
supplier of CRT terminals in a very
competitive marketplace.

We did it by designing and build-
ing terminals with more performance,
reliability, features and functions than
the competition.

But at a lower price.

Now TeleVideo has entered the
even more competitive microcomputer
marketplace. And we intend to
repeat that success with the same
basic philosophy:

By providing big system perfor-
mance and features. And TeleSolutions
—a hardware/software package
that includes word processing and
financial planning software programs.

For a price lower than many of the
low performance personal computers.

TELEVIDEOQ'S TS 802
AND TS 802H.
THE COMPUTERS THAT
GIVE YOU MORE.

The TS 802 is TeleVideo's lowest
priced computer.

Yet it gives you many more of the
important features found only in
larger computers costing much more.

» Like modular design for easier
maintenance.

* High speed Z80A microprocessor
with 64K bytes of RAM main memory
—enough memory to handle most
business applications.

* The CP/M operating system,
which is included at no additional cost
to give you access to more micro-
computer software programs than any
other operating system.

 An upward growth path through
a unique multiple processor, building
block architecture.

* Dual 5% inch double density
diskettes with a million bytes of
unformatted storage capacity.

+ A high resolution, non-glare
video screen with detached key-
board —just two examples of our
1nnovatlve ergonomic computer
design.

* Two R232C serial
ports for a printer
and modem.

» And a high speed port for plug-in
expansion to a larger multi-user, multi-
tasking TeleVideo computer system.

But suppose you need more stor-
age. TeleVideo's next model up, the TS
802H, gives you all the same features
of the TS 802. But instead of two floppy
diskettes, it uses one floppy diskette
and a 5% inch Winchester hard disk to
give you 10 million bytes of unfor-
matted storage capacity — 10 times the

storage for only twice the price of the
TS 802.

COMPUTERS THAT GROW
AS YOUR NEEDS GROW.

The TS 802 and TS 802H are more
than just single-user, stand alone com-
puters.

When it's time to expand, simply
plug them into TeleVideo's more pow-
erful TS 806 or TS 816 multi-user,
multi-tasking systems. The TS 802s
then become intelligent, fast response
satellite stations.

And because each has its own
CPU, there's none of the degradation
of throughput and contention for a
single CPU that slows down the typical
shared system. Each user maintains
full processing capability in a shared
file environment.

With TeleVideo, there's no obso-
lescence. Because of the unique multi-
CPU architecture and TeleVideo's
multi-tasking software, the TS 802s do
not have to be replaced as your data
processing needs grow.

TELESOLUTIONS."
THE SOFTWARE PACKAGE
THAT GIVES YOU MORE.

Instead of offering you just a business
microcomputer, TeleVideo is offering a
computer and software package
called TeleSolunons And instead of
. offering you just any soft-
ware, TeleSolutions
g, Offers you the
b most popular,

| most versatile

* business, manage a
department in a company,
or are your organization's DP manager,
the combination of TeleVideo com-

puters with WordStar and CalcStar
gives you the quality text editing and
financial planning help you'll need.

It you do require more software, our
CP/M operating system allows you
to choose from the widest variety of
microprocessor software.

When you buy either the TS 802
at $3,495* or TS 802H at $6,995*
TeleVideo includes WordStar and
CalcStar for a special price of $500 —
a savings of nearly $300.

WORLDWIDE SERVICE.

TeleVideo's small business com-
puters are serviced by a professional
nationwide service network, and
distributors in the U.S. and in 27
countries abroad.

THE BETTER BUSINESS
SOLUTION?

PROVE IT TO YOURSELF.
Before you begin evaluating business
computers make a list of what you'd
like one to do for you. Then bring that
list to one of TeleVideo's computer
dealers throughout the world. Sit down
at a TeleVideo® computer. Study the
TeleSolutions Package. Even try another
computer. Compare the features, the
functions, and the performance.

And compare the price.

We don't think you'll find a better
business solution than TeleVideo and
TeleSolutions.

For more information call toll free
800-538-1780.

v lcleVideo

TeleVideo Systems, Inc.
Dept. #620A

1170 Morse Avenue
Sunnyvale, CA 94086

Please send details on TeleVideo computers
and TeleSolutions to:

NAME

TITLE

COMPANY

ADDRESS

CITY

STATE ZIP

PHONE # ( )

TeleSolutions™ is a trademark of TeleVideo Systems, Inc
WordStar™ and CalcStar™ are trademarks of MicroPro
International Corporation

CP/M is a registered trademark of Digital Research Inc
*Prices are suggested retail excluding applicable state
and local taxes — Continental US A, Alaska and Hawaii

Northeast Region 617/369-9370; Eastern Region 212/308-0705; Southeast Region 404/447-1231; Midwest Region 312/969-0112;
South Central Region 214/258-6776, Northwest Region 408/745-7760; Southwest Region 714/978-6038; European Sales (Holland) 31-075-28-7461
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How to turn your HP-41

into a handheld
computer.

At the heart of the system is the / : e sl
laretsics Modulc, winehpiigs o4 _  Alaska. In Oregon, call 758-1010, or write
any one of four HP-41 pqrts. You . 7 “Flewlon Packard. Corvallis, OR 97330,

can conttol up fo 30 periphicaals, of S | Dept. 287F. TTY users (503 ) 758-5566.
using only one port in your ' o
HP-41 calculator. / A\

1547-3400, Dept 287F, except”

One of the key HP-IL periph- |
erals is the new Digital Cassette |/

i w () bl
provides an — ‘ \ pAC KA R D
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When performance must be measured by results.




NEWS

DG’s 16-bit Eclipse chip
surfaces in technical pcs

A 16-bit pp said to have the
function of a 16-bit Eclipse minicom-
puter forms the core of two new
computers introduced in mid-March
by Data General Corp.’s technical
products division, Westboro, Mass.
To the company’s OEMs, the pcs are
intended to reinforce DG’s position
in the 16-bit market. They are also
intended to emphasize the strong
compatibility of DG product lines.

The new systems—the $/20 and
the sS/120—are based on the
microEclipse chip set introduced
two years ago (see “microEclipse
chip performs high-end functions,”
p- 18). Each system’s board
dimensions differ so that the new
level of function is physically
compatible with a variety of DG
products. The S/20 measures 7 X 9
in., and the S/120 measures 15 sq.
in.
Compatibility is key to DG’s
strategy. “We can take an S/120
(board) and plug it into the MV/8000

DG’s S/20 pc mounted in a 19-in.-wide rack consists of five 7- x 9-in. boards—one CPU
and four 128K-byte memory boards.

supermini,” says Donald Mec-
Dougall, director of marketing for
TPD. He acknowledges that major

competitor Digital Equipment
Corp. has a broader configurability
range because the microEclipse is

S/20
Instructions
FIS standard
cis standard
MOS memory
Minimum (K bytes) 128
Maximum (K bytes) 512
Protection parity
Hardware/floating-
point unit optional
1/0 bus micro
Input (M bytes
per sec.) 0.3
Output (M bytes
per sec.) 0.3
Board size (in.) 7%x9
Operating system
yes
MP/AQS yes
AOS no

Comparing DG’s scientific Eclipse computers

SiI120 S/130
standard optional
standard optional
128 64

512 1024
ERCC ERCC
no no
N/ECL N/ECL
2.0 25

1.3 1.4

g Vo dy ] 16:%15
yes yes

yes yes

no yes

S/140 S/1250
optional standard
optional optional
128 128
1024 2048
ERCC ERCC
optional optional
N/ECL N/ECL
20 25

14 1.4
15x15 15x 15
yes yes

yes yes

yes yes
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not available as a stand-alone
product. McDougall places the s/120
in competition with DEC’s LSI-11/24
and /34 products, and the $/20 with
the LSI-11/23.

Both the s/20 and $/120 can be
configured with as much as 512K
bytes of main memory. Each uses
Eclipse architecture and is object
program compatible with other
Eclipse computers. Both have bit,
byte and word addressing; hard-
ware stack; and firmware floating-
point instructions. Other features
include a real-time clock, a pro-
grammable interval timer and
asynchronous interfaces.

The $/20 consists of five boards—
one CPU and four 128K-byte memory
boards. The system uses byte parity
and 16K RAMs. It has a standard DG
general 1/0 bus that is compatible
with microNova R peripherals.

A hardware floating-point board
that handles 56 single- and double-
word instructions and has four
64-bit accumulators and one 32-bit
status register are optional. Per-
formance is about 250 Whetstones,
or about half the performance of the
S/140, McDougall says.

The $/120 pe is housed on a single
board that is available in 128K-,
256K- or 512K-byte versions. It uses

64K-bit dynamic RAMs from multiple
sources, and has ERCC memory. The
§/120 has a Nova R/Eclipse 1/0 bus.

The products’ Eclipse instruction
set includes the Nova instructions,
so that Eclipse functions are spread
through the product line into the
Nova class. The s/20, for example, is
similar in price and performance to
the MP200, a two-board system with
Nova architecture, McDougall ex-
plains. DG will direct sales toward
the s/20, but will continue to
support the MP200. Similarly, the
s/120 fits with the s/140, he notes.
The /20 and S/120 processors have
about 70 percent the performance of

The 16-bit microEclipse chip, which
was first presented in a paper at the
International Solid State Circuits
Conference two years ago, brings the
function of the 16-bit Eclipse minicom-
puter to low-end Data General Corp.
nc products. Although not yet
released separately, the microEclipse
is the basis of DG's two new puc
systems, the s/20 and s/120 (see
"DG's 16-bit Eclipse chip surfaces in
technical pcs,” p.17).

The cpu is grouped in a chip set
with a system I/0 and several external
microcontroller (xmc) parts. It is
fabricated using high-density silicon
gate Mos technology at DG's Sunny-
vale, Calif., semiconductor facility.

“The set has a lot of smarts,” says
Jan Pieter Scheerder, manager of
hardware planning and support at
DG's technical products division,
Westboro, Mass. He explains that the
XMCs are not just ROMs, but that they
prefetch many instructions. The cpu is
loaded with microcode before execu-
tion. Instructions are loaded from
memory, so that the microcode does
not slow the system’s performance.

Instruction prefetching, combined
with parallel internal data paths,
allows multiple operations to be
performed in one cycle. The s/120
system, for example, executes a
register-to-register addition in 500
nsec. by simultaneously adding
register contents and fetching the
next instruction.

The cpu chip contains four 16-bit-
wide internal data buses. Data can be

MICROECLIPSE CHIP PERFORMS HIGH-END FUNCTIONS

Configurability Chart

Nova/Eclipse bus $/120

Disks 12.5M-, 25M-, 73M-, 140M-byte Winchester disks
50M-, 96M-, 190M-, 277M-byte disk-pack drives
1.2M-byte floppy-disk drives
10M-, 20M-byte cartridge drives

Tapes 2-in. streaming tape

Dasher video terminals

G300 graphics terminal

Dasher terminal printers

60- to 180-cps dot matrix

300-, 600-lpm band

Terminals

Printers

Communications

single- and multi-line asynchronous (to 19.2K bps)
single- and multi-line character-synchronous and bit-
synchronous IBM 2780, 3780, HASP, 3270, X.25
communication protocols depending on operating
system

Sensor 1/0 DG/DAC sensor chassis
A/D, D/A and digital I/0 sensor cards

pbus S/20

Disks 12.5M-, 25M-byte Winchester disks with and without
integral 1.2M-byte floppy-disk drives
10M-, 20M-byte cartridge disks
0.5M-byte floppy-disk drives

Tapes Y2-in. streaming tape

Terminal Dasher video terminals
G300 graphics terminal
Dasher terminal printers

Printers 60- to 180-cps dot matrix

Communications

Sensor I/0

300-Ilpm band

single- and multi-line asynchronous (to 19.2K bps)
single- and multi-line character synchronous

2780, 3780, HASP, 3270, X.25 communication protocols
depending on operating system

DG/DAC sensor chassis

A/D, D/A and digital I/O cards

The microEclipse chip set, the basis of the S/20 and S/120 p.c systems, consists of a CPU, a
system I/O chip and several external microcontroller parts that extend the implementation of
Eclipse microprograms and the Eclipse instruction set. The external microcontroller parts
communicate with the CPU via an 8-bit microcode transfer bus.
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the s/140.

A typical s/20, including 256K
bytes of memory, a 25M-byte
Winchester-disk drive, a 0.5M-byte,
8-in. floppy-disk drive backup, the
MP/AOS operating system, a band
printer, synchronous communica-
tions and hardware floating point, is
expected to sell for about $35,000.

An s/120, including 512K bytes of
memory, a 73M-byte Winchester-
disk drive, MP/AOS operating sys-
tem, a streaming magnetic tape, a
300-lpm band printer, a synchro-
nous interface, ERCC memory and
firmware floating-point functions,
sells for about $60,000. The prod-

ucts are available now, and delivery
time is 90 days after receipt of
order. Terminals for both systems
are priced at $1500 to $2000 each.
DG introduced two software
products with the systems: the
MP/AOS operating system and SP
Pascal. The higher performance Sp
Pascal version is true compiled
Pascal rather than p-code or
interpreted Pascal, the company
claims. MP/AOS is a superset of
MP/0S, which is used on the MP100
and MP200 products, says Delmer

E. Hunter, manager of the opera-
ting systems group at DG’s TPD. Of
the 16-bit pc real-time operating
system, Hunter says, “More com-
plex applications are easier to
maintain, and there are multiple
partitions to segment code.”
Hunter explains that MP/OS is a
single-process, multitasking opera-
ting system. MP/AOS is both a
multitasking and multifunction
operating system that supports as
many as 16 64K-byte address
segments and as many as 256

concurrently written, read and trans-
ferred to internal components. In
addition to four program-accessible
accumulators and an instruction
pipeline, the cpPu register file contains
four temporary registers that perform
increment, decrement, shift right and
shift left, independently of an arithme-
tic and logic unit.

Microprograms, generated from
35-bit horizontal and 18-bit vertical
microinstructions, control cPU opera-
tions and Eclipse instruction-set
implementation. Basic Eclipse micro-
programs and the kernel of the
Eclipse instruction set are implement-
ed by 64 horizontal and 288 vertical
microinstructions on the cpu chip.

The Eclipse implementation can be
extended further by three high-speed
xMmc firmware chips, each of which
contains 1024 vertical microinstruc-
tions. XMc-to-cPu communication is
via a dedicated, two-phase time-
multiplexed 8-bit microcode transfer
bus. External microcode can be
executed quickly if the vertical
microinstructions are presented to the
CPU as narrow 16-bit words before
they are modified into horizontal
microinstructions.

The chip set can address bits,
bytes, words, floating-point numbers,
blocks and character strings. Memory
cycle time is 500 nsec. Maximum /0
rate is 300K bytes per sec. for the
s/20 system. For the s/120 system,
maximum input rate is 2M bytes per
sec., and maximum output rate is
1.3M bytes per sec.

MV/8000 MV/6000 MV/6000
MIS Plant Engineering
*Payroll *Materials requirement *CAD
*Order entry *Bill of material *Drafting
sAccounts receivable eInventory control sAnalysis

s“Corporate database"” *Scheduling *Document control
S/120 S/120
automatic S/120 S/140 energy
test numerical process hahagsment
equipment controi control g
il
Sensor
points
$/120 S/120 S/120

A/D D/IA Digital /O

rRobot] [ Robot

it

Digital 1/0
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concurrent tasks in some configura-
tions. The $/20 and $/120 can also
use RDOS, thus attracting thousands
of RDOS users to the new products.

MP/0S is a true subset of MP/AOS;
thus, MP/OS programs can be
developed under the new operating
system. MP/AOS packages can be
developed under the 16-bit A0S
operating system via cross-develop-
ment utility packages.

MP/AOS supports SP Pascal, MP
Pascal, MP FORTRAN IV, and MP
BASIC. MP/AOS program-develop-
ment tools and utilities include a
command-line interpreter that acts
as an interactive user interface, a
symbolic process debugger, a proc-
ess histogrammer that monitors
program activity within segments
of user code and a spooler that
temporarily stores and queues
output.

Software also includes “sniffing,”
an error-detection feature found on
the company’s high-end computers,
including the MV line of superminis.
Sniffing prevents accumulation of
multiple-bit errors. Each memory
location is sniffed every 4 to 5 sec.

McDougall says product reliabili-
ty is important, and that most
applications for the products are
scientific.

‘An S/140-based computerized
axial tomography (CAT) scanner, for
example, sells for about $500,000; a
similar S/140-based OEM system
sells for $200,000 to $300,000. Other
applications include CAD/CAM, auto-
matic test equipment and process
and numerical control. —L. Valigra

KEEP YOUR
SUBSCRIPTION

To keep your free subscription
to MINI-MICRO SYSTEMS,
watch for the requalification
card in next month’s issue.
Please fill it out and return it to
us right away.

Millennium has own approach
to nc development systems

Cupertino, Calif.-based Millenni-
um Systems Inc. introduced a
universal pc development system
with in-circuit emulation (ICE) in
1977, and Tektronix Corp., Beaver-
ton, Ore., became a leader in that
field by selling the system on an
OEM basis as the 8002A. But the
proliferation of 16-bit pps—with
sophisticated interrupt handling,
multiprocessor-oriented bus-re-
quest mechanisms, instruction pre-
fetch capabilities and direct ad-
dressing for more than 1M byte of
memory—showed that a market for
more sophisticated development
tools was arising. The Millennium
9500 and Tektronix 8500 pc develop-
ment system families are the
responses to that shared percep-
tion. [Intel Corp. is taking another
approach to the need for sophisticat-
ed pc development systems (see
“Intel links development system via
Ethernet,” p. 22).]

Millennium director of marketing
Dave West says designing the two
companies’ second-generation de-
velopment systems began coopera-
tively in 1978. The consensus was
that the more complex pes soon to
be under development would pro-
duce more hardware-debugging
data than engineers could easily
digest. The two companies also saw
that programs written to use the
larger memory capabilities of the
new wps could easily exceed 10,000
lines of code—more than a program-
mer can prepare for market in a
timely manner given a typical
programmer’s average daily output
of 12 fully debugged lines. But
before the consensus could be
implemented in a new generation,
Tektronix decided to rely on its own
engineering capabilities, which led
to termination of the OEM agree-
ment between the two companies in
April, 1981.

The two companies’ second-
generation pc development system
families are outwardly similar. Both
offer stand-alone, floppy-disk-based
software-development systems (the
Millennium two-user 9520 and the
Tektronix single-user 8550) and
stand-alone systems with ICE that
allow hardware debugging to be
transferred in stages from the
emulation processor and memory to
the actual prototype. In addition,
Tektronix has introduced and Mil-
lennium has plans for a hard-disk
based, multi-user software-develop-
ment system with a UNiX-like
operating system (the Millennium
9580 and the Tektronix 8560). Both
families address single-user, multi-
user and host pe design environ-
ments, while allowing migration
and high-speed communication
within the family.

Comparing the two companies’
capabilities in hardware-debugging
tools and ICE, West points to the
Millennium 9516’s menu-driven “ad-
vanced human interface,” less
expensive approach to multiproces-
sor emulation and new dual-bus
architecture that he claims puts the
9516 “an order of magnitude and a
generation ahead of the competi-
tion.”

The backbone of the advanced
human interface is a menu tree that
guides the user through the most
likely sequence of desired tasks (see
diagram), with soft keys to set up
debugging operations. An on-line
manual helps inexperienced users,
while system commands are directly
accessible for experienced users.
West says the interface was
designed to simplify the task of
handling the factor-of-five data
increase that occurs when debug-
ging a multiprocessor 16-bit system
as compared to a single 8-bit
processor system.
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Now available,

Our IBM 3101 ASCII display is now available even faster and
easier through our new, authorized distributor network.

As you can see by the locations of the distributors listed here,
the IBM 3101 is as close as your telephone. And here’s why it’s
worth the call:

The high-resolution 12” screen swivels and tilts so you don’t
have to. It also displays 1,920 characters in 24 lines plus a 25th line
operator information area. All 128 ASCII characters are display-
able, including 33 control characters. Six models provide field
protect/unprotect, high-intensity, blink, non-display editing/for-
mating capabilities.

The moveable keyboard has 87 keys plus 8 program function
keys plus the comfortable touch and sturdy feel of the IBM Selec-
tric™ And you can get a separate 12-key numeric pad for even
more efficiency.

The IBM 3101 ASCII display is fully compatible with many
IBM and non-IBM computer systems. It can access most remote
computing and time-sharing services.

Call one of our distributors and order the IBM 3101 today.
While on the line, ask about our new IBM 3232 high-speed printer.

.11 ON INQUIRY CARD

faster!

The IBM 3101 ASCll is
available at nearly 100
distributor locations
across the country.

To learn who is nearest
you, call one of the
distributors listed here.

American Computer
Group, Inc.
617-437-1100

Arrow Electronics, Inc.
Call your local
Arrow office

The David Jamison
Carlyle Corp.
800-526-2823
800-421-3113

Hall-Mark Electronics Corp.
800-527-3272
214-343-5079 Texas

Kierulff
Electronics, Inc.
Call your local
Kierulff Division

Pacific Mountain States Corp.
800-423-2865
800-272-3222 California

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

Wyle Distribution Group
213-322-8100
408-727-2500
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INTEL LINKS DEVELOPMENT SYSTEMS VIA ETHERNET

Tal Hurant thinks it's time users
stopped employing the ‘“‘Adidas
Approach” with their wp development
systems. With this approach, says
Hurant, marketing director for Intel
Corp.'s Development System Opera-
tion, programmers run from station to
station to accomplish necessary
development tasks because no stand-
alone system is powerful enough to
efficiently handle the complex soft-
ware inherent in many pp applica-
tions.

To solve this development-system
power limitation and to accommodate
the logistics of development teams,
which commonly include several
people, Intel decided to practice what
it preaches about networks. The
Santa Clara, Calif., company has
announced its first Ethernet-based
system, the NDS-Il, which ties Intel's
Intellec series of development sys-
tems into an integrated network.

Aside from a unit called the network
resource manager (NRM), the devel-
opment network uses products al-
ready marketed by Intel. Any Intellec
models, from the MDs-800 to the
Series-Ill, can serve as work-station
nodes on the networks. To interface
the Intellec units to the 10Mm-bps
Ethernet network, Intel's two-board,
Multibus-compatible communications
controller is inserted into the chassis
slots normally used for stand-alone
disk-controller boards. The develop-
ment systems can then communicate
through transceivers onto an Ethernet
coaxial cable or can link directly to the
NRM through an “Intellink” cluster
controller.

Along with the Intellink controller,
the NRM station contains 13 Multibus
slots, a power supply, an 8086 wp
board, 8088 and 8089 /0 processor
boards, a 512-byte memory board,
the Ethernet communications control-

10m or

50m
Transceivers = -
\ {
AY

\
\

MDS-800

\

\
NDS-II
Ethernet
cable

.

10m or 50m ]

NRM
Winchester
drive Series-|
E
3
5
E
e
Intellink
10m
or
50m
MDS-800 Series-I| Series-lI|
|
ICE

As many as eight Intellec development systems can connect directly to a NRM
through an Intellink cluster controller. Alternatively, network nodes can connect through
transceivers to an Ethernet cable, which can link any combination of Intellec systems,
individual NRM stations or clustered NRM configurations.

ler board set and one 5'4-in.
flexible-disk drive. Attached to the
NRM cabinet is a unit housing a
35M-byte, 8-in. Winchester disk.
Additional Winchester storage will
soon be available for the system, as
will a cartridge-tape unit that will fit
within the NRM and provide archival
and backup storage for the hard disks.

Functioning as a network file
server, the NRM station runs under a
new Intel operating system -called
INDEX. INDEX replaces the isis
operating system, which runs on
stand-alone Intellec systems. The
new operating system provides a
distributed hierarchical file structure
that is managed on all the network
nodes. Actual file locations are
transparent to users, who must know
only the file names and their contents.

INDEX also provides distributed job
control, maintaining queues of activity
for each node and managing task
routing. A user can export one task
onto the network for automatic routing
to any available node that can handle
it, so that he can work on another task
at his station. Because INDEX is
essentially a superset of the stand-
alone Isis system, code developed
under ISIs runs without modification
on the networked NDSs-II.

Given the INDEX capabilities and the
shared access to large quantities of
disk storage, Hurant believes devel-
opment-system users can substantial-
ly cut their products’ time getting to
market. And he says the network's
reliance on the centralized NRM
doesn't compromise a key Ethernet
benefit—distributed intelligence
throughout the network.

Hurant admits that if the NRM node
goes down, the network might lose
jobs in queue. But because each
station contains a resident version of
the operating system in RAM, the
nodes can continue to operate in a
stand-alone fashion if the NRM fails.
And, Hurant says, throughput is not
strongly diminished by moving into
networked configurations.

Hurant says any users operating
three or more stand-alone develop-
ment systems could cost-effectively
move to an NDs-lI networking
environment. The basic NRM station
sells for $39,950, and each Intellec
node falls in the $20,000 range.

—Dwight B. Davis
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TUNED TO
PERFECTION

-

o

The IS4000 Intelligent Switching System

The 1S4000 has been tuned to perfection. It is
playing beautiful music for Fortune 1000 com-
panies across the country. The IS4000 is an
intelligent switching system that provides an ef-
ficient and controlled way for all users to access
all computer resources. By routing all connec-
tions through the 1S4000, any terminal or
computer port can talk to any other compatible
terminal or port.

It performs port and CPU contention, call trans-
fer and camp on. It provides billing information,
statistics and console control of all system
parameters including class assignments, con-
nect and disconnect criteria and keyboard
selection routines. It also includes test and
diagnostic routines to keep your system in
tune.

The 1S4000 will continue to perform as your
needs grow. It has the capability to handle 2000
simultaneous gonnections, even if all are
operating at 9600 bps. The system employs a
master/slave architecture that lets you add
capacity when and where you need it. The
slaves, like your terminals and computers, can
be distributed throughout your facility.

Infotron will continue to perform too. We have a
full range of products to reliably transmit data
across the world or across the street—network
concentrators, switching devices, statistical
multiplexers, wideband multiplexers, modems
and test equipment. Infotron, a leading per-
former in data communications since 1968.

|||||| Infotron Systems

First in Performance and Reliability

Infotron Systems Corporation
Cherry Hill Industrial Center. Cherry Hill. NJ 08003

800-257-8352 609-424-9400 TWX: 710-940-1247

Infotron Systems Ltd.

Poundbury Road. Dorchester, Dorset DT1 2PG, England

Telephone: (0305) 66016 Telex: 417276

CIRCLE NO. 12 ON INQUIRY CARD




~ STANDARD

® 64K internal memory. ® Up to 1.5
Megabytes of dual disk storage — easily
expandable to 10 Megabytes. ® Twin RS-232 serial
ports. ® A CP/MT disk operating system. ® Two 4 MHZ

Z80A Processors for faster response. ® A Full 80 x 24 line

display on a 12-inch non-glare screen. ® Optional graphics capability.

SUPERBRAIN™

It used to be that buying a microcomputer was a simple
task. There were only two or three manufacturers offering
them and comparing prices and specifications was easy to do.
Today, Intertec is no longer one of a handful of micro-
computer vendors trying to attract your attention, but. . . we
think we're still the best. And for a good reason.

Consider pricing. Our customers tell us we're still the
price/performance leader in single-user and multi-user micro-
computer systems. Ask around. Most folks (and even some
manufacturers) will concede that point. What a lot of people

do not know is that Intertec may very well offer the best
customer protection programs in the industry. What is
customer protection? It's a totally new, comprehensive
product and customer support program which virtually
guarantees your long term satisfaction with every new
Intertec product you buy. It means that if you are not satisfied
with your Intertec purchase, you can get your money back at
any time during the original factory warranty.* Or, in the
unlikely event your equipment should become inoperative
during the first few weeks of the warranty period, we vﬂ!




FEATURES

@ True multi-user capability — network

up to 255 users. ® Up to 1.5 Million bytes of

local, off-line user storage. ® Four models of user
workstations available. ® 64K Internal memory in each
workstation. ® A CP/M? operating system.

® 10 — 384 Megabytes of auxiliary disk storage.

COMPUSAR

replace it for you! And we'll even provide a reimbursement address below and get more information on today’s best
allowance to cover your cost of returning the system to us. values in single and multi-user microcomputer systems.

Go ahead. Review the pricing and performance specifi-
cations of all the microcomputers available today. We think INTE?TE
you'll agree with us. . . ours are still the best! If you want j E

uncompromised performance, competitive pricing, sophisti-
cated expandable products and just plain peace-of-mind,
you'll want Intertec.

A your dealer about Intertec’s SuperBrain and
it 230 d Colum
G R
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NINini-INicro World

Mark Astengo, vice president of
marketing for Advanced Digital
Technology, a Bellevue, Wash.-
based commpany that also makes an
emulation system (MMS, Septem-
ber, 1981, p. 385), agrees that the
menu-driven approach is the wave
of the future, but points to the
9516’s multi-ICE capability as also
being state of the art. The 9516’s
common control bus with global
event lines allows it to emulate a
system incorporating two interact-
ing pps (or as many as four with a
12-slot expansion box) at their full
256K bytes of memory each.

“With multiple processor sys-
tems, some of the problems are just
unreal,” says Astengo. “Without
multiple emulation, it would take
forever to find them, especially the
ones caused by timing conflicts.”

The Tektronix 8540 also allows
tying together as many as eight
processors, but one 8540 is required
per wp, an expensive proposition,
admits Tektronix marketing manag-
er for pc development systems Bob
Hunter. He disagrees, however,
with Millennium’s claim that its
advanced human interface is un-
matched. Tektronix offers the same
capabilities via the UNIX-like TNIX
operating system that is part of the
LSI-11/23-based 8560 multi-user sys-
tem. Hunter says a user can set up a
menu-driven TNIX shell that is
superior to the Millennium interface
because it can be tailored to a user’s
needs. But there is a catch—TNIX
needs a more-than-$27,500 bare-
bones 8560, and some complex
software must be developed.

With the increasing size of pc
programs, programming teams are
becoming the rule, and the key to
the 8560’s team orientation is its
TNIX operating system. Tektronix
uses a menu-driven shell to simplify
system operations for a program-
mer not experienced on the 8560,
although TNIX system commands
are directly available if a program-
mer does not need menu prompting.
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This TNIX, C-based approach is
similar to Millennium’s c-based
human interface for hardware
debugging on the 9516. For a
programmer with a frequently
repeated task sequence, TNIX
pipelining allows multiple com-
mands to be coded into macros.

TNIX also provides a hierarchical
filing system, which enables a
programmer to restrict access to a
program module that isn’t ready to
run, share it with team members
who need it to proceed with their
work when it’s up but not running
flawlessly and share it with the
entire team when it’s finished.

The 8560 also features a utility
program called MAKE, which con-
trols creation of programs having
many modules to assure the end
program is correctly made from the
current version of each module.
MAKE documents the interdepen-
dency of modules and prevents
difficult-to-find bugs that could
result if a user forgets to reassem-
ble a routine that depended on a
modified module.

Software consultant Carol Anne
Ogdin lauds the choice of a
UNIX-like operating system, calling
UNIX the most sophisticated tool kit
programmers have. Ogdin also likes
the electronic-mail capability that is
part of the Tektronix system. She
says it can be used to capture all
decisions made throughout the
design process. “Eventually, some-
one can take that journal of
transactions and easily edit it into
usable documentation, which takes

Six companies

care of the normally tough job of
documentation,” Ogdin says.

Tektronix is confident about the
success of its 8560—Micropolis
Corp. in Southern California holds
an order for 1000 45M-byte, 8-in.
Winchester-disk drives intended for
the system—but Tektronix might be
wise to watch over its shoulder for
Millennium. Although Millennium’s
West won’t discuss details of the
multi-user software-development
system due from the company,
Millennium president John Caselli is
not as reticent. “The difference
between what we are going to do
and what Tektronix is doing with
the multi-user system is the
processor,” says Caselli. “Using the
MC68000 will increase our system
response and throughput.”

Regardless of the quality of
Millennium’s product, industry ob-
servers say the company faces a big
problem: lack of a strong marketing
presence in pc development sys-
tems, particularly software devel-
opment. But Caselli plans to expand
the company’s field-support staff,
and says Millennium’s sales are
handled “by the best network of
independent representatives in the
country.” And West suggests the
impending takeover of Millennium
by the much larger Gould Inc. will
increase marketing clout for the pe
development system family. “We
think we can beat Tektronix in the
pe development system field,”
Caselli says, “or we wouldn’t be in
165

—Kevin Strehlo

push MC68000

as most popular 16-bit pp

Moves by six major semiconduc-
tor makers are aimed at one goal:
making the Motorola MC68000 the
most popular 16-bit pp on the
market. The companies—Motorola

Semiconductor Products, Inc., Mos-
tek Corp., Signetics MOS pp
Division, Rockwell International,
Hitachi, Ltd., and Thompson CSF—
claim that most new product
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ADM 3A DUMB TERMINAL®
The original Dumb Terminal = RS232C Gated Extension

Full or Half Duplex up to Port
19.2K Baud Direct Cursor Addressing

1920 Characters in 24 rows Over 200,000 in use
of Characters

ADM 31 SMART TERMINAL

Two-Page Display Memory

Buffered Printer Port

Full Editing/Visuql Optional 25th Line/Smooth
Attributes/Business Scroll/X-ON, X-OFF/
Graphics Erogrcmmable Function
eys

Dynamically Medifiable
Personality

Polling

ADM 5 ENHANCED DUMB TERMINAL®
All ADM 3A Features Plus: Gated Extension Port
Reverse Video, Reduced Integral Numeric Keypad

Intensity or Combination Individual Cursor Control
of Both Keys

Limited Editing with Erase
to End of Line/Page

ADM 36 DEC SYSTEM TERMINAL
ANSI Standard Non-Embedded Visual

80 or 132 Column Display Attributes
Jump or Smooth Scroll/Split Selectable International
Screen Character Sets

Shown with Optional

Non-Volatile Set-Up Mod
on-Volatile Set-Up Mode 15" Monitor

Using "English” Prompts

Lear Siegler, Inc., Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803. Attn: Adv Regional Sales Offices: San Francisco 415/828-6941
Philadelphia 215/245-1520 « England (04867) 80666.*From the states of CT, DE, MA ,MD, NJ, NY, RIVA and W.V. call (800) 523-5253. Quantity One U.S. Prices
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Until now there's been quite a war
going on over prices and features in the ter-
minal industry. Until now, that is—the com-
petition just lost, hands down.

ADM 21 SMART TERMINAL For years, Lear Siegler has set the stan-

Conversation, Block Mode ~ Transmission Control dards of the industry. Dumb and smart.
Sepgugtion International Character Sets And the competition has worked hard to
8 Shiftable Function Keys Available T
Full Editing/Visual Popular Terminal imitate them. ;
Attributes Emulations Offered But these new prices and performance
Printer Port features are the toughest standards any-

where. Bar none. So it's back to the drawing
boards for everyone else in the industry.

Meanwhile, Lear Siegler is featuring a
complete family of low priced, high perfor-
mance terminals with attached or detacha-
ble selectric keyboards, white or green
screens, Dumb or smart.

The detachables offer extra memory
and accept an extra board for speech,
graphics, modems, controllers or additional
memory. Options include 15" screens and a
convenient tilt mechanism.

So if you've been holding out, waiting
for the right prices and features, give in.

Say uncle. Say Lear Siegler.

ADM 32 OEM EXPANDABLE

| SMART TERMINAL _ INCREDIBLE PERFORMANCE,
B Modem with Ao Aributes/Business INCREDIBLE PRICES.

Answer, Auto Dial, Key- Graphics
board Programmable Programmable Function
Optional Polling Keys

2 Pages of Memory/25th Line  Jump or Smooth Scroll LEARSIEGLERJING
DATA PRODUCTS DIVISION

Los Angeles 213/454-994] » Chicago 312/279-5250 » Houston 713/780-2585
Dumb Terminal is a registered trademark of Lear Siegler, Inc.
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designs using pps are MC68000
based.

The group believes its commit-
ment to the MC68000 will ensure the
companies will not meet the
overwhelming competition that has
negatively affected U.S. memory
operations.

In mid-March, Motorola, Mostek
and Signetics jointly announced 15
hardware products that will expand
the MC68000 line to 26 products by
the end of 1983. A similar major
announcement of software-support
products is imminent.

“The Mc68000 will be the stan-
dard 16-bit pp over the next
decade,” predicts Murray Goldman,
vice president and general manager

of Motorola’s pp division. “The
efforts by the six companies are
winning more than two-thirds of the
design-ins today.”

Despite the apparent camarade-
rie, the companies are aggressive
competitors and, in some cases,
address different applications.
“Each part probably will have two
to three vendors,” says Goldman.
He adds that the group’s money and
resource commitments assure that
software will follow the hardware
announcements. Highlights include:

® Motorola’s announcement of
the 68008, an 8-bit version of the
MC68000. The 68008 has 60 percent
the performance of the MC68000, is
hardware and software compatible

68000 FAMILY DEVICES
Originating

Model  Product type Availability company
68000 16-bit up unit now Motorola
68008  8-bit 68000 4Q 82 Motorola*
68010  virtual-memory processor 4Q 82 Motorola*
68020  32-bit 68000 4Q83 Motorola*
68120  intelligent-peripheral controller now Motorola
68121 intelligent-peripheral controller now Motorola
68122  cluster-terminal controller now Motorola
68200  uc unit 2Q 83 Mostek*
68230 parallel interface/timer now Motorola
68430  direct-memory-access interface 4Q 82 Signetics*
68440  dual direct-memory-access controller 4Q 83 Motorola*
68450  direct-memory-access controller 3Q 82 Hitachi
68451 memory-management unit now Motorola
68452  bus-arbitration module 2Q 82 Motorola*
68454 intelligent multiple-disk controller 3Q 83 Signetics”
68459  disk phase-lock loop 3Q83 Signetics*
68561 multi-protocol communications controller 4Q 82 Rockwell
68562  dual universal serial ;

communications controller 3Q83 Signetics*
68564  serial 1/O controller 4Q 82 Mostek*
68590 local-area network controller 3Q 83 Mostek*
68652  multi-protocol communications

controller now Signetics
68653  polynomial generator checker now Signetics
68661 enhanced programmable

communications interface now Signetics
68681  dual asynchronous

receiver/transmitter 2Q82 Signetics*
68881 floating-point co-processor 4Q 83 Motorola*
68901  multi-function peripheral 4Q 82 Motorola
*announced in March
Compiled from information supplied by Motorola. Each device will have at least one second source.
For example, Mostek announced a second source for the 68901. Similarly, Signetics said it intends
to be an alternate source for the 68120, 68230, 68451, 68881, 68440, 68010, 68020 and 68008. It has
samples out now for the 68000. By agreement, the companies can produce any of the products
generated by the others.

with it and has the same -clock
frequency and instruction mix. It
uses a 48-pin package with 1M byte
of linear address space, a decrease
from the 64M bytes on the MC68000.
® Motorola’s unveiling of the 68010
virtual-memory, pin-compatible
version of the MC68000. The 68010
has instruction continuation after
memory fault.
® The company’s announcement
of the 68020, which, unlike the
MC68000, has a 32-bit data bus.
Motorola expects the product to end
questions about the MC68000’s
32-bit wp status. The 68020 has the
same features as the MC68000 and
68010, but has an enhanced instruc-
tion set, and address space is
expanded from 16M to 4G bytes. Its
1.5 - million - instruction - per - sec.
performance places it in the ball
park of mainframe computer per-
formance, the company claims. It
has 150,000 transistors, 1.8W power
dissipation and a 16-MHz clock with
5-nsec. gate delays, and it uses
2.25-micron HCMOS III technology.
® The announcement of another
Motorola product, the 68881 floating
point co-processor, which is the first
68020 co-processor. It implements
the IEEE floating-point specification
and supports single, double and
extended floating-point values of 32,
64 and 80 bits, respectively.
Implemented in HCMOS, the 68881
has 120,000 transistors, 8-MHz clock
frequency and 1.5W power dissipa-
tion. When the device is a
peripheral in systems with other
processors, its performance is
degraded by a factor of two or four.
® The unveiling by Signetics,
which by now should be a qualified
MC68000 second source, of five
support products including the
SC68430 direct-memory-access con-
troller, the sces454 intelligent
multiple-disk controller and the
sc68459 disk phase lock loop.
Signetics’s parent, N.v. Philips,
intends to manufacture the 68000
product line in Europe in 1983. This
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Bpeed ve Quality In Word Proo:
Upgrading from Business Micro
Profile of Disk Storage for Bus
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BUSINESS COMPUTER SYSTEMS

Beginning with the September, 1982 issue. . .
an entirely new, unique magazine for those who qualify
by using existing business computers
in day-to-day business operations

1. 2. %

A new computer user publieation The only computer publication The only controlled circulation pub- .
devoted entirely to the use of busi- directed solely to the user of existing « lication with editorial concentrated
ness computer systems in business business computer systems. on the selection, use, and expansion
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1000 Model 65
sitting at a mainframe.

Now you can tackle your large applications without breaking your budget.
That’s because our new HP 1000 Model 65— with a powerful real-time
operating system and advanced memory management scheme —can
handle jobs that previously required a mainframe computer. And do it at
a minicomputer price.

Extended code space for programs.

Virtual memory for data.

The key to the Model 65’s new power is our enhanced RTE-6/VM
operating system. Using an Extended Code Space segmentation scheme,
RTE-6/VM lets you compile, load and execute large programs (approach-
ing 25,000 lines of FORTRAN code), or convert them from other com-
puters. And because RTE-6/VM uses a virtual memory design, these
programs can access a huge 128 megabytes of data—transparently. So
your programs can virtually be as large as the application requires.

Getting a head start on development.

A Model 65 development system gives you maximum HP 1000 power in
one fully-configured package. You start with RTE-6/VM, floating point
hardware and one megabyte of high-performance main
memory. You also get our award-winning IMAGE data
base management system; FORTRAN 77, Pascal and

Macroassembler; a 16 Mb fixed disc with integrated
tape cartridge; and a powerful graphics terminal to

use with our Graphics/1000-1I software. All for less
than $65,000.

° ®
Third parties play a part.
If you're a software supplier, just picture your
big applications on the Model 65. The cost of the
“total solution” to your customer will be signifi-

cantly lower. Which means more systems can
be sold. And that’s just the idea behind our new

HP PLUS program, where selected software A one megabyte Model 65
li t ith HP to bri ti development system is
suppliers team up wi o bring competi- priced at under $65,000.

tively priced, quality solutions to the market-
place. And if you're an OEM, our volume discount schedules make.
these systems even more attractive.

For more information, call your local HP sales office. Or write
Hewlett-Packard, Attn: Joe Schoendorf, Dept. 08128, 11000 Wolfe Rd.,
Cupertino, CA 95014.

You can see the HP 1000 working on factory applications at Pro-
ductivity '82. Watch your newspaper for more details.

When performance must be measured by results.

(6'0 HEWLETT

PACKARD

Price U.S. A. list; subject to change without notice. HPTC-70
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WHICH TWIN

HAS THE TANDBERG?

The only true ergonomic terminal in the world.

If your terminal operators are getting
eyestrain, headaches, stiff necks and
bad backs, chances are you haven't yet
heard of the Tandberg Data Terminal.
Tandberg Data manufactures the only
terminal in the world which meets the
stringent requirements of the German
ergonomic standard. This means Tand-
berg terminals don't just tilt—they tilt,
swivel, raise and lower to fit all size peo-
ple, in any room light at any angle. Our
keyboard doesn't simply detach—it's a
low profile work of art so slim it can be
used in complete comfort on a standard
desk. And the non-glare keys are shaped
for fingertip efficiency.

The luminance from our 15 inch
“green” screen is adjusted to the 1:4
ratio with surrounding light which is
needed to assure human comfort and
health. The screen is treated to reduce
glare and a unique feature, Equilite, dis-

plays both horizontal and vertical lines
with equal intensity assuring readability.

The Tandberg terminal is designed
for the office of the future with a beau-
tiful, compact housing and a finished
back with no unsightly cables. When
you see the Tandberg you'll realize why
no other terminal deserves to be called
ergonomic.

And Tandberg's operating features
are just as complete. The Tandberg ter-
minal is equipped with “soft-switches”
which allow operation modes to be
stored in non-volatile memory (EAROM)
and changed from keyboard or line.
PUSH-keys let strings of commands be
implemented at the touch of one but-
ton reducing time and errors. It's an
operator’'s dream.

TANDBERG DATA

Tandberg Data, Inc.
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The Tandberg TDV 2200 family is
offered in different models emulating
the DEC VT100 and V152, Honeywell-
Bull Questar and VIP 7255, Datapoint
3600 and 8200, Computer Automation
CRT I, IBM 3101, Data General 6053
and D200 and others. An advanced per-
formance model is also available for the
development of application-tailored
OEM terminals. So don't put up with a
pain in the neck. You can increase effi-
ciency, productivity and operator morale
with a true ergonomic terminal—the
only true ergonomic terminal in the
world from Tandberg Data. Call or write
today to: TANDBERG DATA, INC., P.O. Box
99, Labriola Court, Armonk, New York
10504.Telephone: (914) 273-6400
Telex: #137357 Tandberg Armk.




year, Signetics intends to announce
the Computing Nuclei board-level
product line for 16- and 82-bit
applications. Future offerings in-
clude subsystems that extend 68000
applications to data communications
and video display controllers.

® The announcement by Mostek,
which is developing 10 products for
the VME bus touted by the group of
companies, of the MK68200 16-bit,
single-chip pc and the MK68590
Ethernet local-area network con-
troller. The MK68200 pc has 4K
bytes of ROM, 256 bytes of RAM,
three 16-bit timers, full-duplex

USART on board, 16-bit arithmetic
and logic unit. The MK68590, which
adheres to the Ethernet specifica-
tion for LANs, has an integral DMA
controller, 24-bit linear address
range and a 10M-bit-per-sec. data
rate.

Rockwell, which has kept a low
profile since its announced second-
source agreement for the MC68000,
expects to unveil some products this
year. Under the agreement with
Thompson and Hitachi, it is
sampling 4-, 6- and 8-MHz 68000
parts. Thompson is also working on
higher speed versions. Hitachi has

5M-byte cartridge Winchester
set for summer delivery

While the market for lower
capacity 5%-in. fixed-disk Winches-
ters shows some signs of maturing
and becoming a price-dependent
commodity business, the market for
more specialized drives is still in
gestation.

One such emerging market is the
one for low-capacity small Winches-
ters based on the disk-cartridge
media developed jointly by Dysan
Corp., small-Winchester pioneer
Seagate Technology and DMA Sys-
tems, Inc. Dysan so far is the only
vendor that has announced that it
will supply this type of media.
Seagate plans to deliver 5%-in.,
removable-only, éM-byte disk-cart-
ridge Winchesters equipped with
thin-film read/write heads this year
(MMS, November, 1981, p. 46),
although the exact definition of this
drive, called the sT-706, may be
revised in view of its recent decision
to put its thin-film program on hold.
DMA, however, intends to beat
Seagate to the draw and be the first
to begin volume shipments of a
removable-only 5Ya-in. disk-cart-
ridge Winchester.

Called the Micro-Magnum 5,
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DMA’s Micro-Magnum 5 supplies high-
capacity, high-performance backup for
fixed-disk Winchesters.

DMA’s second hardware offering will
make its first appearance at the
upcoming National Computer Con-
ference show in Houston, and is
scheduled to appear in evaluation
quantities during the third quarter
of this year. Production hardware is
slated to be available from the Santa
Barbara, Calif., peripherals vendor
by the end of 1982. The device is
similar in appearance and identical
in performance to DMA’s earlier
fixed/removable offering, and uses
the same manganese-zinc ferrite
heads.

had an 8-MHz 68000 in volume
production for eight months, and
will announce a 68450 DMA control-
ler chip this year.

Hitachi also recently announced
an agreement with Digital Re-
search, Inc., to develop the cP/-
M-68K CP/M operating system and
several application languages for
the 68000. Expected high-level
languages include super PLH, a
superset of PLM 86, BASIC, Pascal,
ANSI FORTRAN and possibly a C
compiler.

—L. Valigra

The Micro-Magnum 5 is designed
to supply high-capacity, high-
performance backup for fixed-disk
Winchesters, says DMA marketing
vice president Don Minami, and is
aimed at designers planning totally
redundant systems. “In this case,
we see two of these drives operating
side by side,” he says. “In the event
one drive goes down, the system
can continue to run off the second.”

Minami also sees the new
hardware used in multi-station
word-processing systems and in
networking environments where
one disk drive must be kept
continuously on-line. “With two
Micro-Magnum 5 drives, you could
continue to poll a terminal while at
the same time interchanging files,”
he explains. “If only one fixed/
removable device were used in place
of two removable-only drives, the
drive would have to be shut down
and taken off-line while the old file
cartridge was removed and a new
one inserted.”

DMA’s latest addition to its
product line uses a linear voice-coil
head positioner tied to embedded
servo data, and Minami feels this is
imperative for media interchange-
ability. Seagate’s ST-706 initially
used an open-loop system based on a
stepper-motor positioner and made
up the difference in capacity by
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using thin-film heads for greater bit
density and by extending the
number of tracks on the surface of
the disks. “We feel it will be difficult
to guarantee cartridge interchange-
ability without a closed-loop servo
system,” he says. “It solves any
centering problems that come up,
and allows us to compensate for disk
and spindle run-out. It also allows
us to take care of any head
misalignment that results when a
new cartridge is inserted.”

Whether Sunnyvale, Calif., Data
Peripherals, which is also reported
to be working on a 5Ya-in.
disk-cartridge Winchester (MMS,
January, p. 10), will use embedded
servo is not known. According to
one report, the company will use the
Dysan cartridge, and plans to have
evaluation versions of a 5M-byte
device on the market early next
year.

DMA’s decision to produce a
high-performance drive using em-
bedded servo data and a voice-coil
actuator is not without certain
trade-offs, however. For example,
some modifications to controllers
and software drivers may be
required, Minami says, because use
of this type of servo has the net
effect of “hard sectoring” the drive.
Use of a linear voice-coil actuator
also means that the drive itself is
approximately 2 in. longer than
hardware based on the de facto
industry standard for this type of
Winchester, Shugart Associates’
SA450 5%-in. floppy-disk drive.
(Priam’s high-capacity fixed-disk
5%4-in. Winchester, also slated to be
unveiled at Ncc, also uses a linear
voice-coil motor and is 2 in. longer
than other drives.)

Minami concedes that a slightly
longer drive may have some
disadvantages. “This could be a
problem in some systems, especially
when it comes to retrofits,” he
admits. “On the other hand, when it
comes to new systems, people can
design around it.” Minami also feels
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that the 2 extra in. built into the
drives provide added reliability.
“When the drive is shut down, the
heads automatically retract and
clear the disk,” he explains, noting
that, on conventional Winchesters,
the heads come to rest on a dead
zone on the media when the drive
stops. If the drive is to be moved,
the heads are then locked down
along with the spindle. “This is OK in
shipping,” he says, “but people
don’t want to do this if all they have
in mind is moving the system from
one desk top to another.”

Newark, Calif., industry analyst
Andrew Roman points out that
despite their appeal, some questions
about small disk-cartridge drives
remain unanswered at this stage of
their development. “This hardware
is eagerly awaited and much
needed,” he says, “but some issues
have yet to be ironed out.”

For one thing, he says, users will
have to deal with the question of
loading and updating software.
“Software for small systems comes
on floppy disks,” he points out.
“This issue has been completely
skirted by drive vendors.” Because
of this, Roman goes on, disk-
cartridge Winchesters may find less

acceptance in single-user systems,
and instead will very likely find
themselves in multi-station environ-
ments where one floppy-disk drive
will be able to handle the software
needs of a number of stations.
Nonetheless, Roman anticipates
that the market for both fixed/
removable and removable-only 5%a-
in. drives will grow steadily over
the next few years. By the end of
1982, 5000 units of both types will
be sold by U.s. vendors; by the end
of next year, 30,000 units will be
sold. Roman predicts that the
market for these drives will grow to
330,000 units by 1986.

Seagate may be a dominant factor
in this evolving market, but the
possibility of direct competition
with the Secotts Valley, Calif.,
small-Winchester pioneer doesn’t
faze Minami. “Right now, they are
the largest supplier of 5%s-in.
Winchesters,” he says. “They have
the name, but as far as disk-
cartridge drives are concerned, we
have the product.” Prices for DMA’s
Micro-Magnum 5 are $1000 in
1000-lot orders. Disk cartridges for
the drive are priced at $85 each in
1000-lot orders.

—John Trifari

Wyse boosts intelligence
with 16-bit pp-based terminal

Eight-month-old San Jose, Calif.,
terminal supplier Wyse Technology
unveiled what it terms the indus-
try’s first 16-bit up-based intelli-
gent terminal this month, almost a
year ahead of other suppliers that
still have such products on the
drawing boards. Televideo, Inc.,
plans to announce a 16-bit terminal
by year-end, and Beehive Interna-
tional anticipates announcing a
family of 16-bit units at the 1983
National Computer Conference.

Incorporating the Intel 8088 wp,

the new Wyse wy-200, selling for
$1295 in single-unit quantities, is
targeted at OEMs for distributed
data-processing applications. Larry
Lumas, Wyse’s vice president of
marketing, says the initial version
contains 16K bytes of internal
memory. A subsequent version,
which will be announced as early as
next month, contains 64K bytes.
Lumas says the memory enhance-
ment gives the terminal enough
memory to take advantage of
software generated for new 16-bit
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See us at Northcon, Booth No. 1728 and
See us at Electro, Booth Nos. 2234/2236

CIRCLE NO. 19 ON INQUIRY CARD

HIT noise
before it hits you.

Put a UL Listed High Isolation
Transformer (HIT) on the line. It
knocks spikes, transients, and
other noisemakers right back
through the wall.

Any 50 or 60Hz line, 1IKVA to
three-phase 60KVA, can be pro-
tected. Common-mode noise is
subdued as much as 146dB. Effec-
tive interwinding capacitance is
as low as 0.0005 pF.

A HIT can also be used as a
combination stepdown trans-
former and noise-isolation de-
vice, with inputs up to 480VAC.

Elgar High Isolation Transfor-
mers are now available from
stock. So call us and describe
your noise problems. We think
the solution will be an immedi-
ate HIT with you. Write Elgar,
8225 Mercury Court, San Diego,
California 92111. Or call 800-
854-2213 toll-free. (In California,
call 714/565-1155.) Elgar also is a
leading producer of Uninterrup-
tible Power Systems, Ultra Preci-
sion AC Line Conditioners,
Power Line Conditioners, and
AC Power Sources.

ZELGAR

POWCT SYSWEMs company




The new Wy-200 16-bit pp-based intelligent terminal features a detached keyboard and a
display that tilts and swivels. The unit is enclosed in an aluminum cabinet that serves as a
heat sink and eliminates the need for a fan.

pes, such as the International
Business Machines Corp. personal
computer.

“We see the terminal being used
as a work station for distributed
data processing,” says Lumas.
“Programs can be down-loaded from
a remote computer and executed
locally, giving users essentially a
computer at their desks.”

Dixon Doll, president of the DMW
Group, an Ann Arbor, Mich.,
telecommunications consulting firm,
says more terminal vendors should
employ the Wyse strategy as a
means to compete with personal-
computer manufacturers introduc-
ing 16-bit systems. “The most
imminent impact on the terminal
market will be the personal comput-
er,” he says. “A person can buy the
IBM unit, add a terminal-emulation
package and get the best of both
worlds—a terminal and a stand-
alone computer. If terminal vendors
don’t migrate toward adding 16-bit
pwps to their products, they’ll be
dead in the water.”

The intelligent terminal market is
expected to grow approximately 30
percent annually, says Bob Katzeu,
an analyst with Gnostic Concepts, a
Menlo Park, Calif., market-research
firm. Katzeu says that while only
80,000 to 90,000 units were installed
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in 1980, more than 300,000 will be
installed in 1985.

Despite such growth figures, a
lack of software for distributed
data-processing applications will
limit the market for intelligent
terminals, according to Ken Bosom-
worth, president of International
Resource Development, Inc., Nor-
walk, Conn. “People have talked for
15 years about how it would be nice
to perform local processing by
having an intelligent terminal share
the processing load of the main-
frame,” says Bosomworth. “This
turns out to be pretty much of an
illusion. Unless the processing task
is very specific, repetitive and fixed,
it’s a big programming job to split
the task between the terminal and
the computer. In practice, nobody
bothers to do it.”

Bosomworth says that of the 4
million terminals installed world-
wide, only about 150,000 share a
part of the processing load with a
remote computer. Most of those, he
says, are being used as airline-
reservation systems. “A terminal is
supposed to talk to a remote
computer that has all the smarts,”
says Bosomworth. “In general, the
only intelligence ever used is for
simple line-at-a-time editing func-
tions—and those functions can be

accomplished quite nicely with an
8-bit wp.”

Wyse’s Lumas concedes that most
software is written for dumb-
terminal applications, and that the
task of retrofitting such software
for intelligent-terminal applications
is “horrendous.” However, he says
that as companies such as Conver-
gent Technologies incorporate
16-bit pps into their small-business
systems, more distributed-process-
ing application software will be
generated.

DMW’s Doll agrees. “I don’t think
that people will redeploy old
software to take advantage of some
new intelligence in terminals, but
they’ll design new packages,” he
says. “Every year, major Fortune
500 corporations are defining a
whole slew of applications that
require the extraction of informa-
tion from a central database for
local, off-line processing.”

Gnostic Concept’s Katzeu says
that most new software for 16-bit
terminal applications will come from
either the terminal vendors or
system houses. “Anyone who thinks
that they can just make the
hardware, stick it out onto the
marketplace and say ‘look at what
we got’ is kidding themselves,” he
says. “Terminal vendors Will have to
become either system houses in
their own right or suppliers to
system houses on an OEM basis.”

While Wyse plans to leave most
program-development tasks to
OEMs, Beehive International will
design many packages for the
company’s planned line of 16-bit
products, says Rubin Longwell,
Beehive’s director of product plan-
ning. “We see the real takeoff point
for this market as mid-1984,” says
Longwell. “The key to that takeoff
will be when people realize that
they've got to vertically integrate
the software to make the intelligent
terminal useful to specific applica-
tions.”

—Frank Catalano
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You are looking at

the world’s most reliable disk drive.

NURAM "from National.

An entirely new 32MB memory resource
that can dramatically improve the
throughput and reliability of your DEC®
UNIBUS® system.

NURAM is not add-in memory. Nor is it merely
a semiconductor version of a fixed head disk.

The NURAM system from National is an entirely
new on-line memory resource for DEC UNIBUS sys-
tems. It's up to 32MB of auxiliary dafa storage. And
itsall self-containedina 12.5" high rack-mountable
chassis, including the indicator panel, power supply,
and cooling.

But NURAM does a lot more than just dra-
matically improve your system’s throughput. It also
gives you the utmost in field reliability and data
integrity.

Better performance, higher integrity. NURAM
consists of a memory controller and up fo 16 two-
megabyte memory boards, each confaining more
than 64KB of spare sforage space. It's interfaced
to the UNIBUS via National’s powerful HEX-3000™
multi-device controller.

But as far as the operating system is con-
cerned, NURAM looks exactly like an RS04 FHD sub-
system, only faster. And in many respects, NURAM
behaves much like a disk. For example, whenever a
NURAM read or write operation detfects a hard
error, the entire dafa “secfor” is fransparently located
to one of the card’s spare RAMs and NURAM's map
index is updated.

Finds errors and corrects them, too. But that's
where the similarity ends, especially when it comes

to system reliability and infegrity of the stored data.

Since all writes into NURAM include a read/
compare and three automatic re-fries should the
first compare fail, dafa integrity is greatly improved.

For added integrity, HEX-3000™ performs
ECC functions on every block of data read from
NURAM. So NURAM not only finds the errors, it
corrects them, foo.

Field maintenance problems eliminated.
Since each two-megabyte NURAM board carries
more than 64KB of spare storage space, they remain
fully operable several years longer than other ECC
memory boards.

NURAM's front panel includes LEDs that indi-
cate the relative status of these spare MOS “data
sectors.’ As a result, field maintenance can be
conveniently deferred fo regularly scheduled visits.

Reliability designed in from the start. But
NURAM's overall reliability goes far deeper than that.
Only the highest grade commercial ICs are used.
Then each board undergoes our standard 72-hour
dynamic burn-in at 70°C.

NURAM and HEX-3000™ represent today’s
most significant competitive edge in UNIBUS systems.
From the same company that brought solid relia-
bility to DEC add-in memory.

NURAM — it's the next best thing to main
memory.

For complete details on our NURAM system, (or
for your nearest rep or broker/dealer), simply send in
the coupon below or call foll-free at (800) 538-8510.
In California (408) 736-6994.

NURAM and HEX-3000 are frademarks of National Semiconductor Corporation.
DEC and UNIBUS are registered fradernarks of Digital Equipment Corporation

rNURAM sounds like an ideal competitive edge. Please send me:

I [J NURAM information.

1 HEX-3000 information.

[ DEC Add-In Memory information.

National Semiconductor Corporation

NAME 2900 Semiconductor Drive
l Mail Stop 7-315
COMPANY. Santa Clara, CA 95051
I ADDRESS % National
oy, STATE 7P Semloonductor
The Practical Wizards
PHONE of Silicon Valley
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NEW
Flexible Disk
Test/Analyzer
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If you work with flexible disk drives, the
operational simplicity and accuracy of
Brikon's Series 723 will really excite you.
It’s the first instrument of its kind,
offering auto or manual one touch
testing ® measuring ® exercising
* trouble-shooting ¢ digital adjustment
...and more.
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Other important 723 operator
features are:
® Contains D.C. power and interfaces
for 54" and 8” drives.
® Measures Index, Track 00, Window
Margin and Asymmetry. Records Read
errors and Step errors.
* Auto Seeks at varying step rates.
Displays and records errors.
* Displays readings in decimal.
* Correlation accuracy typically 1%
or25ns.
* Auto prompting for easy use.
* Printing and multiplexing capability.

For complete details oremonstration,
write or call today.

BRIKON INC.

22981 Alcalde Drive
Laguna Hills, California 92653
Phone: (714) 768-3838
Telex: 181645 (Bridge Lagh)
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SHOWS & CONFERENCES

APRIL

20-22 AMBEC 82, American Business Equipment &
Computer Trade Show, Hartford, Conn., sponsored
by the Data Processing Management Association and
the Administrative Management Society. Contact:
Ann D. Lazarus, Vice President, Key Productions,
Inc., 410 Asylum St., Hartford, Conn. 06103, (203)
247-8363.

20-22 D-COM Show for the DEC-Compatible Market,
Boston, sponsored by D-coM, Inc. Contact: Ron
Davis, D-coM, Inc., 7312 Burdette Court, Bethesda,
Md. 20187, (301) 469-7650.

20-23 Institute of Environmental Sciences’ Annual Tech-
nical Meeting, ‘“Enhancement of Quality Through
Environmental Technology,” Atlanta, sponsored by
the 1ES. Contact: Institute of Environmental Sciences,
940 E. Northwest Highway, Mount Prospect, Ill.
60056, (312) 255-1561.

21-28 Hanover Fair '82, Hanover, West Germany, managed
by the German Trade Fairs and Exposition Corp.
Contact: Hanover Fairs Information Center, P.0. Box
328, Whitehouse, N.J. 08888, (201) 534-9044.

22-25 New York Computer Show & Office Equipment
Exposition, Uniondale, N.Y., produced by National
Computer Shows. Contact: National Computer
Shows, 824 Boylston St., Chestnut Hill, Mass. 02167,
(617) 739-2000.

26-28 1982 Symposium on Security and Privacy, Oak-
land, Calif., sponsored by the Technical Committee on
Security & Privacy of the IEEE Computer Society.
Contact: The Department of Defense Computer
Security Center, 9800 Savage Rd., Fort George G.
Meade, Md. 20755.

27-29 Information Management Exposition & Conference
for Manufacturing, Chicago, managed by Clapp &
Poliak, Inc. Contact: Banner & Grief, Litd., 110 E. 42nd
St., New York, N.Y. 10017, (212) 687-7730.

29-30 “An Assessment and Forecast of Computer Graph-
ics”” Conference, Port Chester, N.Y., sponsored by
Frost & Sullivan, Inc. Contact: Carol Sapchin, Ac-
count Representative, Frost & Sullivan, Inc., 106
Fulton St., New York, N.Y. 10036, (212) 233-1080.

MAY

2-5  27th Annual College and University Machine Re-
cords Conference, Chicago, sponsored by the Uni-
versity of Illinois. Contact: Joyce Dakter, CUMREC '82
AISs, Room 370 RRB, University of Illinois at Chicago
Circle, Box 4348, Chicago, Ill. 60680, (312) 996-8870.

3-5 CEPA 1982 Conference for Professional Develop-
ment in the Use of Computers in Engineering,
Planning and Architecture, New Orleans, sponsored
by the Society for Computer Applications in Engi-
neering, Planning and Architecture, Inc. Contact:
Patricia C. Johnson, Executive Director, CEPA, Inc.,
358 Hungerford Dr., Rockville, Md. 20850, (301)
762-6070.
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Introducing:

The new NEC FD 1165 diskette drive.

NEC Information Systems, Inc.

Half the space/twice the capacity.  uses only DC voltage, and cuts power Ease of installation. Vertical or horizontal
Boost your profit margins and add and power supply costs. These are just mounting. Without modification.

new capabilities to your system with  a few of the technical extras you get. By now you get the idea.

NECs new Model FD 1165 diskette Reliability. An MTBF of 24,000 hours—  Find out more about NEC's new Model
drive. over 5 years usage at normal duty cycles  FD 1165 diskette drive. Call your
Using half the space of conventional ~ —an MTTR of 30 minutes and a 60% nearest NECIS sales office to order an

double-sided, double - density 8-inch  parts reduction, make the Model FD 1165  evaluation unit today.
drives, you can put two drives—3.2  the most reliable product in its class.
megabytes—in the same area where
1.6MB used to fit. And get extra user
benefits like disk sorting, storage
backup, and archiving, all at less cost
per drive.

NEC Information Systems, Inc.

Home Office: 5 Militia Drive, Lexington,
MA 02173, (617) 862-3120

Eastern Office: 36 Washington Street,
Wellesley, MA 02181, (617) 431-1140

. - Central Office: 551C Tollgate Road,
;fhlzesl;i;geiln fgrfllc?asd";i L :r\ Elgin, IL 60120, (312) 931-1850
current floppies, so y(zlu can : Wl;elstdCoSas -ttogﬁ;(f : 3)9 SEHS. Slepulveda
add this product advantage | CA 90045, (213) 670-7346
with no additional cost. : ’
Get the usual NEC .
product extras. :
Technical features. NEC's I
patented microprocessor- :
controlled head loading k--"
mechanism. Microprocessor s

s

control of spindle speed, head N
positioning and internal diagnostics. "«
A unique cam that loads heads softer b
on the diskette surface to extend
media life. A special direct drive motor
that eliminates belts and pulleys,

NEC’s new Model FD 1165
diskette drive doubles your
storage capacity—from
1.6MB to 3.2MB—without
doubling your space.

CIRCLE NO. 22 ON INQUIRY CARD
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We've built a terminal

for businessmen who understand that

cost is not the same as price.

What are the costs of owning and
operating a display terminal? Certainly
purchase price is one of them but per-
haps not the most significant. There
are also annual operator costs which
can be ten to fifteen times higher than
the purchase price. Then there is main-
tenance expense which, over the typical
lifespan of EDP equipment, is often
equal to the purchase price. And finally,
there is downtime expense which is
admittedly difficult to estimate but which
could prove to be the biggest cost of
all. As an experienced businessman,
you know your terminal investment has
to be weighed against all these classes
of expense. And when you consider

all these expenses, you'll find that the
Hazeltine Executive 80™ is one of your
best investment opportunities.

Greater Productivity. Hazeltine’s
Executive 80 is designed with full cost
in mind. To reduce day-to-day operating
expense, the system allows operators
to reach their full potential. Every feature,
from its large, tiltable
' / / fifteen-inch screen to

A the tactile-feedback,
contoured keyboard
has been designed to
reduce fatigue and
minimize errors. There
is a long list of video
enhancements, such as blinking and
reverse fields, split-screen presentations
and smooth vertical scrolling. For easier
viewing, operators can switch from a
full page display to an enlarged display
of just a portion of the page. They can
view a full 132 columns, matching the
format of wide carriage printers.

Because the Executive 80 is based
on powerful 8088 microprocessor tech-
nology, a variety of operating modes
can be selected to match the type of

|
I
I

S

Hazeltine
Executive

work. And there are as many as sixteen
programmable function keys which can
reduce laborious keyboard routines to
a single keystroke. With all these fea-
tures, we believe the Executive 80 can
achieve higher throughput — and
therefore lower costs — than any other
terminal on the market.

Reduced Maintenance. Hazeltine's
traditional high quality, based on strin-
dgent quality assurance programs
throughout the production cycle, is an
excellent guarantee of reduced main-
tenance expense. But with Executive 80,
we have gone beyond our own high
standards. Every component and sub-
system is designed for durability. The
power supply, as an example, is rated
at more than twice its maximum antici-
pated load. We've also engineered the
system for easy maintenance. There's
a built-in diagnostic routine to locate
failures. Circuit cards plug in for instant
replacement. Finally, the Executive 80
is backed by the company which offers
the industry’'s most comprehensive
warranty program.

Answers for the Eighties. With
higher productivity, lower maintenance
expense and less system downtime,
the Hazeltine Executive 80 promises to
cut your terminal operating costs month
after month, year after year. The sum of
these savings over the life of the equip-
ment will make the Executive 80 one
of the most productive investments you
will make in the decade of the eighties.

Hazeltine Corporation, Computer Terminal
Equipment, Greenlawn, NY 11740
National Sales: (516) 549-8800 Telex: 96-1435

Hazeltine and the Pursuit of Excellence

New York (212) 752-3377 San Francisco (415) 570-7081
Orlando (305) 628-0132 Los Angeles (213) 553-1811
England 01-568-1851 Telex: (851) 928572

For additional sales office locations, please call our
toll-free number: (800) 645-5300.

=/l

Answers for the Eighties
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Business supplies from
The Professionals at
A COMPANY CALLED

Off-the-shelf delivery, competitive prices,
guaranteed results

TRW Customer Service Division is one of the largest suppli-
ers of ribbons, cartridges, ink rolls, paper tapes and other
materials for business machines and office automation
equipment. Our supplies meet or exceed all applicable

specifications, and are available
from your local TRW Customer
Service Division field office.

When you purchase supplies
from TRW, you are assured of
the best possible materials,
along with prompt delivery, com-
petitive prices and guaranteed §
results. Ask your TRW Customer
Service representative for more
details, or get in touch with us for a free copy

of our comprehensive Ribbon Selection Guide.

’ R w 70 New Dutch Lane

CUSTOMER Fairfield, NJ 07006
SERVICE Telephone (201) 575-7110
DIVISION Toll-free (except NJ) 800-257-7464
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Rave reviews

Getting them
from the boss
may be the best
reason to switch
to Opus.

Buying products that
perform well is one of
the yardsticks by which your own perfor-
mance is measured. So we make sure you
take center stage as soon as
we get in on the act. For
starters, we guarantee
Opus performance. As
well as 48-hour delivery
turnaround time. Call
800/321-9330, or write to
Computer Resources, Inc.,
4650 West 160th Street,
Cleveland, OH 44135.

nl us®

Quality Flexible Diskettes, Single-Disk Cartridges,
Multi-Level Disk Packs, and Magnetic Tape.
CIRCLE NO. 25 ON INQUIRY CARD

3-6 The International Congress on Technology and
Technology Exchange, Pittsburgh, Pa., sponsored
by the Engineers’ Society of Western Pennsylvania,
the International Technology Institute and the U.s.
Department of Commerce Pittsburgh Office for Trade
Administration. Contact: A. DiBernardo, Internation-
al Congress on Technology and Technology Exchange,
c¢/o Engineers’ Society of Western Pennsylvania,
William Penn Hotel, 530 William Penn Place, Pitts-
burgh, Pa. 15219, (412) 261-0710.

Eighth Annual Computer Graphics Conference and
Equipment Display, Detroit, sponsored by the Engi-
neering Society of Detroit. Contact: Carol Lynn,
Engineering Society of Detroit, 100 Farnsworth,
Detroit, Mich. 48202, (313) 832-5400.

29th International Technical Communication Con-
ference, Boston, sponsored by the Society for Techni-
cal Communications. Contact: Laurence A. Lickteig,
Applicon Inc., Tech. PUBS 700, 32 Second Ave.,
Burlington, Mass. 01803.

1982 Annual Independent Computer Consultants
Association Conference. Contact: Charles E. You-
man, ICCA '82 Conference Publicity Chairman, 4419 N.
18th St., Arlington, Va. 22207, (703) 528-8993.

9-12 Phoenix Conference on Computers and Communi-
cations, Phoenix, Ariz., sponsored by the Phoenix
electronics industry, Arizona State University, the
computer and communications societies and the Phoe-
nix IEEE section. Contact: E. David Metz, Motorola

Inc., MDBL36, P.0. Box 2953, Phoenix, Ariz. 85062.

10-12 Electronic Components Conference, San Diego,
Calif., sponsored jointly by the Components, Hybrids
and Manufacturing Technology Society of the IEEE
and the EIA. Contact: D.J. Bendz, Program Chairper-
son, IBM Corp., Department 649 014-4, 1707 North

St., Endicott, N.Y. 13760.

10-13 Annual Meeting and Technical Conference of IEEE
Industrial and Commercial Power Systems, Phila-
delphia, sponsored by the IEEE Industrial and Com-
mercial Power Systems. Contact: Dr. Paul Reece,
General Electric Co., 6901 Elmwood Ave., M.D.

06302, Philadelphia, Pa. 19142, (215) 762-2800.

10-14 20th Annual Convention of the International Asso-
ciation of Educational Data Systems, Orlando, Fla.,
sponsored by the Florida Association for Educational
Data Systems. Contact: Sharon Lobello, 13811 Execu-
tive Center Dr., Suite 220, Tallahassee, Fla. 32301,

(904) 878-4178.

11-12 “The Next Generation of Consumer Electronics”
Conference, New York, sponsored by The Yankee
Group. Contact: Lisa Caruso, The Yankee Group,
Harvard Square, P.0. Box 43, Cambridge, Mass.
02138, (617) 542-0100, also to be held May 18-19, Palo
Alto, Calif.

National Aerospace & Electronics Conference,
Dayton, Ohio, sponsored by the IEEE, Dayton
Section, Aerospace and Electronic Systems Society.
Contact: R.A. Vander Mevlen, Publicity Chairman,
NAECON ’'82, Rockwell International Corp., 1010
Woodman Dr., #210, Dayton, Ohio 45432.

18-20
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ur story
begins in
the mi

Introducing BBN Computer’s New C/60. It’s right
in the middle, for those who don’t need a $100,000
mini but need more than a $20,000 micro. What a
story itis. At under $50,000, the new C/60 is the
price/performance leader in the UNIX* marketplace.

The C/60 is a mid-priced, mid-sized machine but
it’s a giant in systems programming capability. The
C/60 is the newest member of BBN Computer’s
growing family of C Machines, the first machines
optimized to execute the C programming language
and the UNIX operating system. BBN has been a
pioneer in the computer field since 1961, and the
new C/60 incorporates the best of our advanced
technologies.

C/60 standard configuration supports 8 users,
with Winchester technology discs, IBM compatible
back-up tape, a %4 Mbyte of main _
memory and BBN-UNIX soft-
ware. And the system is
readily expandable to 64
users, with 600 Mbytes
mass storage and 2 Mbytes
of main memory.

The C/60 fully supports
UNIX, the growth opera- |
ting system of the 80’s. With
UNIX and the C language, the
highest soft ware productivity and
portability is achieved. BBN
Computer’s full line of UNIX software
includes UNIX V7, Fortran 77, our
innovative screen editor-PEN, text
processing software, and electronic
mail. And of course, our system can be
enhanced with networking capability,
BBN-Net, our unique heritage.

BBN Computer offers incomparable
customer service, a full range product
line, and the rare advantage of nation-
wide single vendor sales and support. _
If you want to finish first, begin in the midi

BBN Computé

BBN Computer Corporation
33 Moulton Street  Cambridge, MA 02238
Phone: (617) 497-2800/Telex No. 92-1470

A Subsidiary of Bolt Beranek and Newman, Inc. *UNIX is a trademark of Bell Laboratories.
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OUR
SA851 DRIVE
HAS
CAPTURLED
THE HEARTS
OF MILLIONS.




And minds. And kidneys. And more.

One of the largest manufacturers
of nuclear medical computers is
equipping its systems with Shugart
SA851 double-sided floppy drives.

'To help cardiologists reliably store

In nuclear morjn‘me doctors use q"’mr]ar’ s SA85I drive to store n:i} \ ck ima
(shown here supe 'np sed © ray) Photo )rv[T} ( )y ole}

Image data, pahent annotation, and
other crucial information used in
heart analysis.

'To help brain specialists accurately
analyze cerebral blood flow:.

And to help doctors reap the
advantages of putting comprehensive
medical histories onto one diskette.

The SA851 offers you twice the

capacity of single-sided drives.

up the size and cost of your system.

It also saves time and money —
by reducing the number of diskettes
you need to handle.

Most importantly, every Shugart
double-sided 8-inch floppy features
a Bi-Compliant™ head design.
For complete diskette inter-
changeability between drives.
And maximum life—a full
3.5 million passes on industry
standard media.

The sum result: reliability

And a high-speed, high-
capacity drive able to tackle
the most critical applications.

In manufacturing, for
example, Shugart double-
sided drives help accurately
guide laser trimming systems.

And the SA851 is perfect
medicine for small business,
| as well as word processing
environments.

There are already over
120,000 of them in the field
(more than any other disk

drlve company) With over 8,000

shipped every month. All backed
by the largest engineering support
team in the industry

For more SA85! details, contact
Shugart Associates, 475 Oakmead
Parkway, Sunnyvale, CA 94086,
(408) 733-0100 (Hamilton/Avnet,
authorized distributor).

And start building healthier

And twice the performance. So systems. Sh .I.
you can increase throughput and UQGT
speed up response, without pumping Right from the start.

Sales and service locations: Milpitas, CA; Costa Mesa, CA; Thousand Oaks, CA,;
Minneapolis, MN; Richardson, TX; Framingham, MA; Saddle Brook, NJ; Atlanta, GA; Toronto, Ontanio; Pans, France; Murich, Germany
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The real-time performance leader.
Gould CONCEPT 32/87

|

\

The most powerful
minicomputer ever designed.

A device so far ahead of any other that the
numbers speak for themselves:

Whetstone 1 3760 Whets (x1000)

Whetstone 2 2297 Whets (x1000)

Real-Time Simulation 22.4 Seconds

Serious about wanting the most powerful
minicomputer available? Call Gould S.E.L. We'll
match our numbers against anyone’s.

Gould Inc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard,

Forl Lauderdale, Florida 33313. 1-800-327-9716. -) G 0 U LD

Electronics & Electrical Products
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PRODUCT FOCUS

H-P expands 1000 product line
with 1-MIPs processors

Hewlett-Packard Co. flexed its
minicomputer and pc muscle this
month with the addition of two
systems to its HP 1000 technical
real-time computer family. Called
the A-series, the hardware includes
the 1-million-instruction-per-sec.
A600 pe and the A700 minicomputer.
The Palo Alto, Calif., company also
introduced its latest real-time
operating system, RTE-A.1, aimed
at multiprogramming, multi-user
systems with virtual memory.

Though they are software-com-
patible with H-P’s current 1000
products, both systems use new
processors based on four bit-slice
devices. The A600, built around the
AMD 2901, is a horizontally micro-
programmed machine with a 56-bit-
wide microword. Horizontal pro-
gramming uses a wide microword,
an approach that allows the proces-
sor to perform several operations in
parallel and contributes to overall
performance, says system architect
Tom Szolyga.

The A700, based on AMD’s 2903, is
a vertically microprogrammed ma-
chine with a 32-bit-wide word.
Vertical programming uses a nar-
row word, and the result is that the
A700 is user-microprogrammable,
says Szolyga. H-P provides a
Pascal-like, high-level “micropara-
phraser,” language, which enables
A700 mini-computer users to devel-
op their own microcode, particularly
for computation-intensive applica-
tions.

H-P offers an optional computa-
tion-acceleration processor (CAP) for
the A700. The CAP includes a
floating-point processor and scien-
tific and vector instruction sets in
firmware on a board. H-P says an
A700 with a CAP approaches the
performance of 32-bit minicomput-
ers in matrix-intensive applications.
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A600 and A700 systems support as
much as 4M bytes of main memory
and as much as 200M bytes of mass
storage. The hardware uses H-P’s
Distributed Intelligence Architec-
ture, which puts an 1/0 processor on
each interface board. The I1/0
processors give each 1/0 board
access to main memory, the
company says, resulting in reduced
CPU overhead and simplified 1/0
programming.

Common to the A600 and A700,
the RTE-A.1 operating system is a
virtual-memory system. It allows
programs to access data arrays as
large as 12.6M bytes, regardless of
whether the data are in main
memory or on disk. An extended
memory area permits as much as 2M
bytes of data to be stored in main
memory for fast processing, H-P
says. There are 15 extended
memory areas for each user, and
each area stores as many as 32
programs.

The company’s major software
packages run on the new hardware.
Among these packages are Graph-
ics/1000/11 2D and 3D graphies

H-P’s A600 pc and A700 mini are software
compatible with the company’s current 1000
products. Both use new processors based
on four bit-slice devices.

software and Image 1000 database-
management system with H-P’s
Query inquiry language. The sys-
tems can be linked into the
company’s distributed-systems net-
work via DS/1000-IV networking
software. Further, the A600 and
A700 support X.25 packet-switching
communications.

The A600, available as a board-
level system, includes the CPU and a
128K-byte RAM board. The pair is
priced at $3400. An A600 model 16
microsystem, which includes the

The versatility and performance of
Hewlett-Packard Co.’s new A600 and
A700 processors are expected to help
push the Palo Alto, Calif., firm further
into the growing industrial-automation
market. Company officials are seek-
ing OEMs in that market that can
complement H-P's offering by adding
industry-specific hardware and soft-
ware.

In the factory-automation market,
says Orrin Mahoney, market develop-
ment manager for H-P's technical
computer group, H-P will rely heavily
on OEMs to complete the solution,
even though the processors and their
real-time operating system and net-

A600/700 SPEARHEAD H-P FACTORY AUTOMATION DRIVE

working capabilities represent a fairly
high-level supervisory and control
system.

Mahoney expects that more than 50
percent of A600 and A700 sales will be
made in the industrial-automation
market. Dataquest estimates the
market to be 20 percent of the total
general-purpose minicomputer mar-
ket, which was worth $4.7 billion in
1980.

Mahoney also anticipates that most
new HP 1000 system sales will be
A600s and A700s. The company,
however, has no plans to discontinue
any models in the series.
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THE DSD 880
WINCHESTER SYSTEM.

MADE THE WAY
DIGITAL WOULD MAKE IT.

EXCEPT DIGITAL
DOESN'T MAKE IT.




The people at Digital are a pretty smart
bunch. They make some of the finest small com-
puters in the world. So we like to think that if
they were to make a new storage system like our
880 Winchester/Floppy, theyd do it the same
way we did.

First of all, they’d make it extremely reliable
with extensive testing and by using one of the
most reliable storage technologies known, the
Winchester.

Next, they'd offer it in different capacities,
like 7.8, 20.8, and 31.2 megabytes, with a choice of
.5 or 1 Mb floppy back-up, or none at all.

These different configurations would, of
course, be fully compatible with Digital’s LSI-11
and PDP®-11 computers.

And the whole package would be extremely
compact, just 5% inches high, so it would save
space and fit in almost anywhere.

They might even add some on-board self-
diagnostics, similar to our exclusive HyperDiag-
nostics,” so you could test, exercise, and debug
without a CPU. And cut down on your service
costs at the same time.

Maybe they’d even institute a module swap
program, something like our Rapid Module
Exchange,” which would be designed to get you

back up and running within twenty-four hours.

Finally, since this system would be so
dependable, they'd be able to offer their extended
service at a much lower price—much like we do
with our own HyperService,* which goes into
effect when the 90-day warranty expires and
covers everything.

And then, as if it weren't good enough
already, they’d offer this remarkable storage sys-
tem at a lower cost per megabyte than any com-
parable system.

The fact is, though, Digital doesn’t make
anything like this.

Which is why we make the DSD 880 Win-
chester system to go with your Digital computer.

And, why we make it the way we do.

Corporate Headquarters: 2241 Lundy Ave-
nue, San Jose, CA 95131. Eastern Region Sales and
Service: Norwood, MA, 617 769-7620. Central
Region Sales: Dallas, TX, 214 980-4884. Western
Region Sales: Santa Clara, CA, 408 727-3163.

e e SR e e
DATA SYSTEMS DESIGN
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e
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CPU, a RAM board, terminal and
HP-IB interfaces, a video-display
terminal, a 16.5M-byte Winchester-
disk drive and RTE-A.1 for the A600
board-level system carries a $2500
one-time license fee; $1000 extra
buys the right to copy the operating
system.

The A700 minicomputer is avail-

able as a box computer with cpu, a
256K-byte memory board, a rack-
mountable chassis with power
supply and 16 1/0 slots for $9700.
The CAP is priced at $4300. RTE-A.1
for the A700 sells for $5000 for the
first copy; $2000 buys the right to
make additional copies.

A full-blown A700 system, the

Intel’s 286 has power,

but software is

Intel Corp. has taken the wraps
off its iAPX 286 microsystem, the
much-ballyhooed big brother of the
Santa Clara, Calif., semiconductor

a question

maker’s successful 8086. The new
16-bit processor seems to be
everything the company said it
would be, and some observers think

Intel Corp. has begun delivering
beefed-up versions of its iSBC 86

Intel's iISBC 86/30 8-MHz processor
board offers increased memory, flexible
on-board /O expansion and improved
math capabilities.

INTEL ADDS 8-MHz PROCESSOR TO 16-BIT BOARD LINE

16-bit single-board computer. Based
on the Santa Clara, Calif., company's
8-MHzZ 8086 pp (previous iSBC 86
cPus used the 5-MHz processor), the
isBC 86/30 and 86/14 offer increased
memory, flexible on-board 1/0 expan-
sion and improved math capabilities.

The isBC 86/30 and iSBC 86/14
have 128K and 32Kk bytes of RAM,
respectively. Using the isBC 304
expansion board for the 86/30 and the
iSBC 300A RAM board for the 86/14,
the memory capacity of each cPuU can
be doubled.

Computational capabilities can be
enhanced as well, says the company.
Using the isBx 337 numeric data
processor, more than 60 instructions
can be added to the 8086's instruction
set to perform logarithmic, exponen-
tial and transcendental functions.

Intel thinks the boards will be suited
for applications in which their large
storage capacities and 8-MHz proces-
sors can be best used, including word
processing, small-business systems,
instrumentation and industrial auto-
mation.

In quantities of one to nine, the isBC
86/30 sells for $3800, and the isBC
86/14 sells for $2475. The 128kK-byte
iSBC 304 RAM board is priced at
$1250, and the iSBC 300A 32K-byte
board is priced at $750. The iSBX
numeric data processor sells for $392.
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model 17, including the CPU and
memory boards, serial and HP-IB
interfaces, a CAP, operating system,
a video terminal, a 4.6M-byte
rigid-disk drive and cabinet, sells
for $27,100.
H-P expects the A-series proces-
sors to be available next month.
—Larry Lettieri

it spells the end of its predecessor
even though it lacks crucial soft-
ware.

Called “a dramatic evolution of
the 8086 family” by wp product
marketing manager Jeff Miller, the
286 is as much as six times faster
than the 8086 and addresses 16
times more physical memory. The
286 also includes virtual-memory
address translation, memory man-
agement and protection on the chip.
Virtual memory enables the device
to address as much as 1G byte of
memory per task. Yet, because the
286’s instruction set is a superset of
those of the 8086 and 8088, it
remains compatible with existing
8086 and 8088 software.

Intel is aiming the 286 at three
markets. In the long term, the
company intends to reach new or
evolving multi-user, multitasking
applications that need high-perfor-
mance processors such as the 286,
Miller says. Intel will also stress
industrial-control applications, spe-
cifically robotics. Finally, Miller
says, the 286 will suit advanced-
communications systems such as
PABXs. But for now, Intel will
emphasize the 8086 upgrade mar-
ket. “We will sell the 286 to those
8086 users who want more perfor-
mance with software compatibility,”
Miller says.

The introduction of the 286 and
the recent 60-percent boost in the
speed of the 8088—it is now an
8-MHZ processor—raise some ques-
tions about the future of the 8086.
“Between the 286 and the 8088,
there’s no room for the 8086,” says

MINI-MICRO SYSTEMS/April 1982



When your name is on the outside,

No one can afford to have his system breakdown because
the printer didn’t hold up. That's why OEM'’s prefer the
reliable GE 2120 and GE 2030 matrix printers.

The GE advantage began in 1969, when we introduced
the first electronic printer with modern LSI circuitry. From
that beginning, we made a commitment to advance the qual-
ity and reliability of printer technology.

Today, GE is a full-line printer supplier with over a de-
cade of expertise meeting OEM data printing needs.

Stylish, compact, lightweight and easy-to-use, our eco-
nomical high performance GE 2120 (120/150 cps) and GE
2030 (30/60 cps) printers are flexible enough to work with
most computer systems.

Both are available in KSR and RO models and come

with an impressive list of standard features. And there’s a
range of options available to meet your customers’ needs pre-
cisely. A 32K Text Editor allows you to work off-line to re-
duce on-line time and communication charges as much as
70%. Transmission speeds from 110 to 9600 baud. A range
of data buffers from 2K to 16K handles high transmission
speeds precisely. Internal FCC-registered auto-answer mo-
dems save work space and external dataset costs. You get
choices in paper handling: friction, pinfeed platens, or ad-
justable tractors. Plus other useful options and accessories
to meet specific needs.

Talk to General Electric today. We're the industry lead-
er in electronic printing. We pioneered the industry in the
first place.

GE 2000 reliability backs you up inside.

7
)
i
&

* First In Electronic Printing,

For the solution to your printing needs, call TOLL FREE 800/368-3182.
General Electric Company, Data Communication Products Department, Waynesboro, VA 22980. In Virginia, call 703/949-1170.

Or Call General Electric Data Communication Products Department Sales Offices. Eastern Region: Atlanta, 404-256-1966
* Boston, 617-657-4800 * Chicago, 312-577-1100 « Meriden, 203-238-6800 * Pittsburgh, 412-566-4166 « Washington,
301-770-4434. Western Region: Dallas, 214-661-5137 * Los Angeles, 213-701-0353 * San Francisco, 408-925-6648.

GENERAL @3 ELECTRIC
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- The first full feature,
high performance
dot matrix printer for

>4 under $1,000.*

s’

curienassocures  STOCKING DISTRIBUTORS

Newton Highlands, MA 02161 COMPUTER DATACOM, INC. DATA DEVICES NETWORKS, INC.
(617) 965-1080 Irvine, CA 92714 Beaverton, OR 97005 Miami Lakes, FL 33014
(203) 653-7158 (714) 540-6327 (503) 641-5500 (305) 822-6750




Hi-G presents the Series 900 - thef

dot matrix printers that are Born To
Run ... and keep on running. We've

teamed with Tritel to design a printer

with field-proven, state-of-the-art per-
formance at an affordable price, a
printer built from the ground up in
the U.S.A.

Hi-G builds all critical printer com-
ponents and subsystems - includ-
ing printheads, power supplies and
printed circuit boards - in our own
modern facilities. Every printer and
its components are subjected to
exhaustive testing before, during

PERIPHERAL
MARKETING, INC.
Fairfield, NJ 07006

(201) 227-8411

Hatboro, PA 19040
(215) 674-9600

high performance mamx ;ui
available for under $1,000.
Standard features include:
©9x9 high resolution matrix
¢ 150 CPS
e Bidirectional, logic-seeking
¢ 600 million characters, field inter:
changeable printhead
o Selectable print styles
e Noise rating - 60 dB
Let Hi-G put you one step ahead
of the competition. Choose the dot
matrix printer that's Born To Run.

Atlanta, GA 30338
(404) 393-2057
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(703) 237-8666

WESTERN NEW YORK

Q.E.D. ELECTRONICS TERMINALS PLUS TERMINALS UNLIMITED COMPUTING SYSTEMS
Falls Church, VA 22046

Penfield, NY 14526
(716) 381-4120




Get all the colors of the rainbow,
and save a pot of gold.

It's no fable. Now you can get
Ramtek’s 6211 Colorgraphic Termi-
nal for only $4995*

The 6211 is a complete ter-
minal with a high resolution color
monitor and display electronics.
You can display 16 colors at once
from a palette of 64 and choose
screen resolutions of 640 x 480 or
512 picture elements. The 6211
also offers a light pen or graphics
tablet as options, as well as a rack-
mount version.

For hard copy,
couple the 6211
with a Ramtek
4100 colorgraphic
printer for quick
inexpensive plain
paper copies. The
6211 can also be used
with a color camera for

35 mm slides,
8x100r4 x5
prints, or over-

head transpar- 7,
encies. W ‘

A full range )
of off-the-shelf
graphics software
packages are available -
for the 6211. And Tektronix 4014
emulation allows Tektronix users to

work with 16 colors instead

of just one.To get into
colorgraphics easily and
inexpensively, just fol-
low the rainbow.

R 4 Call Ramtek
& € at408-988-2211,
X extension 6000.
S

*Quantity Discount

These software companies are actively
involved in developing and supporting
applications programs for the 6211,
and the list is growing.

Presentation/Business Graphics

Boeing Computer Services
ISSCO

Rapidata

SAS

Finite Element Modeling
Algor

BYU

PDA

General Purpose
Megatek
Precision Visuals
University of Utah

Ramtek

OurExperience Shows.

WORLD HEADQUARTERS —Santa Clara, CA (408) 988-2211. EUROPEAN HEADQUARTERS —Ramtek Europe BV. PO. Box 67, Badhoevedorp, 11170 AB, The Netherlands,
31 (0) 2968-5056. REGIONAL HEADQUARTERS —Washington, D.C. (703) 893-2020; Cleveland, OH (216) 464-4053; Boston, MA (617) 273-4590; Metropolitan New York, NY
(201) 238-2090; Orlando, FL (305) 645-0780; Upstate New York/Canada (716) 425-1742; Los Angeles, CA (714) 979-5351; Dallas, TX (214) 422-2200; Chicago,IL
(312) 397-2279; Seattle, WA (206) 575-1600; Houston, TX (713) 774-2233; Denver, CO (303) 694-0758.



consultant Andrew Allison, Los
Altos Hills, Calif. Besides, he says,
the 8086 has been losing ground to
Motorola’s 68000. The 286 is a
stronger competitor to the 68000, he
adds.

Intel denies the demise of the
8086. Miller says the processor is
still getting design-ins, and he
expects the device to be around for
quite a while “because it suits a lot
of applications, especially for stand-
alone systems.”

For its part, Motorola is planning
the 68010, a version of the 68000
that performs like a virtual-memory
machine. But the 68010 lacks the
on-chip memory-management and
protection features of the 286.
Those capabilities for the 68010 will
be offered by peripheral devices.
What’s more, the 68010 addresses
only 16M bytes. However, it can halt
an instruction before it is executed
if the memory space for that
instruction is not available. It then
backs up and re-executes the
instruction.

Despite the 286’s reported good
performance, the processor lacks
crucial software support. “If the
purpose of the 286 is to run 8086
software faster,” says consultant
Allison, “it will do it, though it will
cost more. But if it is intended to
deliver enhanced systems capabili-
ties, it needs software, and there is
none specific to the 286 planned.”

Jean Yates, senior analyst at
Gnostic Concepts, Menlo Park,
Calif., says, “The 286 will do a
slam-bam job. But vendors of 16-bit
systems are looking at up makers’
software knowledge. They consider
software crucial. And Intel is not
perceived as a software guru.”

Intel Corp.’s iAPX 286 is a significant
step in pp design. Besides cramming
130,000 transistors on the chip—
that's roughly four times the number
on the 8086—the 286 uses a
pipelined architecture. Pipelining,
says the company, contributes to the
processor's two to six times speed
advantage over the 8086.

Unlike conventional wps, which
must complete the usual sequence of
instructions—fetch, decode, execute
—before the next instruction can be
accessed, one with a pipelined
structure can perform these opera-
tions simultaneously. That is, while
one instruction is being executed, the
next is being decoded, and another is
being fetched. In the 286, pipelining is
accomplished by separating the pp
into four logical units—bus, address,
instruction and execution.

The bus unit provides a demulti-
plexed bus interface between chip,
system memory and I/0. It monitors

PIPELINING IS KEY TO 286 PERFORMANCE

the bus for requests, grabs the next
instruction and puts it in a code queue
to await access by the instruction unit.
The instruction unit decodes and
formats the instruction and queues it
again, this time for the execution unit.
The execution unit contains the
registers, ALU and firmware for the
CcPU. Here, the instruction is carried
out. Meanwhile, the next instruction
has been passed along like the
previous one, creating a process that
keeps the execution unit functioning.

Memory management and protec-
tion are performed by the address
unit, which translates virtual address-
es to physical address and checks
access rights at the same time. An
on-chip cache with address mapping
and protection data for virtual-
memory segments eliminates the
need to obtain these data from
RAM-based tables, further contribut-
ing to the 286’s overall performance.

Operating-system software is
typically the first step in providing
support. Miller says that in the
8086-compatible mode, the 286 will
run any operating system written
for the 8086, including Intel’s iRMX
86 and Digital Research, Inc.’s
CP/M-86. But no operating system
now runs in the full 286 mode.

Such an operating system is
expected, however, from Digital
Research, Pacific Grove, Calif. Intel
and the pc-software company have
agreed to develop Digital Re-
search’s MP/M multitasking system
for the 286. It reportedly will take
advantage of all of the 286’s
features, including 1G-byte memory
addressability and memory manage-
ment and protection. It’s too early

it to us right away.

KEEP YOUR SUBSCRIPTION

To keep your free subscription to MINI-MICRO
SYSTEMS, watch for the requalification card in
next month’s issue. Please fill it out and return
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in the development cycle for prices
or delivery dates to be known, but a
spokesman for Digital Research
thinks MP/M-286 could be ready by
year-end.

Intel is preparing its own 286
operating system kernel, says
Miller, though it isn’t clear when it
will be available. Additionally, the
company is planning an 80130-type
operating system-in-silicon device
(MMS, March, p. 93) for the 286.
Other software products are due
this year.

The complete iAPX 286 microsys-
tem hardware family will be
unveiled throughout this year. The
80286 CPU is expected to be sampled
by July, with production shipments
slated for the fall. The 80284 clock
chip, the 80288 bus controller and
the 80289 bus arbiter are also due
then. A 286 version of the 8087 math
co-processor is planned for the
fourth quarter, Miller says.

In quantities of 100, the 80286
CPU in a 68-pin package sells for
$237. —Larry Lettieri
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alternative to costly minicomputers.

Many people who
use minicomputers are
looking for a less
expensive alternative.
Zilog’s System 8000,
the Supermicro, runs
UNIX* with mini-
computer perfor-
mance, but costs far
less. For only $29,950,
it supports 8 users and
expands to 16 or 24.

System 8000 is an entirely new form of computer,
featuring 16-bit architecture and modular packaging.
It’s too powerful to compare to other microcom-
puters, but it stacks up nicely against systems like the
PDP 11/70+. Try it yourself and you’ll call it the
Supermicro too.

System 8000 is a quiet, compact unit consisting
of unique stacking modules for future expansion. For
$29.950, it comes complete with system software,
256 KB of ECC memory, a 24 MB Winchester disk,
and 17 MB of tape back-up. (1-4 MB of memory
and higher-capacity disks also available.) Designed to
get the most of UNIX, System 8000 supports high
level languages such as C, FORTRAN 77, Pascal,
COBOL and BASIC.

The Supermicro is based on Zilog’s Z8001A 6 MHz
microprocessor plus memory management units
and a 32-bit bus which provide a high performance
computational environment. It is fully backed by
Zilog’s excellent technical support and field service.
So if your budget is limited, get the full story about
the Supermicro alternative by writing Zilog or calling
your local sales office. Zilog, Inc., General Systems
Division, 1315 Dell Avenue, Campbell, CA 95008.

Campbell, CA (408) 370-8102 Boston (617) 273 -4222

Los Angeles (714) 549-2891 Paris 778-14-33
Chicago (312) 885-8080 London (0628) 39200
New York (212) 395 - 4497 Munich 01806 4035
Dallas (214) 931-9090 Tokyo 03-587-0578
Atlanta (404) 451-8425

UNIX is a Trademark of Bell | rators

Zilog 1s licensed by Western Elecinic, In
tPDP 11770 1s a Registered Trademark of Dignal Equipment Corporation

B
Z 110 Pioneering
the Microworld

An affiliate of EXXON Corporation
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Two electronic-mail packages
offered to HP 3000 users

Last fall, when Hewlett-Packard
Co. announced its “Interactive
Office” program, the Palo Alto,
Calif., firm said it planned to add an
electronic-mail package to its line
during 1982. H-P made good on that
promise late last month, when it
introduced the HPMAIL software
package, slated for delivery this
July. HPMAIL follows the release of

HP 3000 users suddenly have two choices
of electronic mail—from H-P and Infomedia.
Both systems operate on any terminal that
can be connected to an HP 3000
minicomputer.

another electronic-mail package
designed for HP 3000 users, which
became available to customers in
early February.

The “Jenny/3000” software pack-
age from Infomedia Corp., San
Bruno, Calif., evolved out of that
company’s six-year background in
computer conferencing services.
Electronic-mail functions played a
supporting role in Infomedia’s
complex conferencing service, says
John Hoiness, executive vice presi-
dent, marketing, so it was a natural
step for the company to develop an
unbundled electronic-mail package.

Both H-P and Infomedia are
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counting on the large installed base
of HP 3000 computers to provide a
ready market for their electronic-
mail packages. H-P estimates there
are more than 8000 installed HP
3000 systems with more than
100,000 terminals connected to
them. From H-P’s perspective,
however, HPMAIL is a means not
simply of taking advantage of this
installed base, but of protecting and
expanding these installations.

“What Hewlett-Packard has done
with HPMAIL is to keep itself
competitive with all the other
vendors,” says H. Paris Burstyn,
electronic-mail analyst at The
Yankee Group, Boston. Burstyn
views the electronic-mail packages
offered by several data-processing
manufacturers as an incremental
office application designed, in part,
to protect their installed hardware
bases.

“Users who had to do office
automation in the past couldn’t get
such software from many of the
vendors who had supplied their
hardware, such as Digital Equip-
ment Corp., International Business
Machines Corp., Data General
Corp. and H-P,” he says. “What the
customers ended up doing was
buying another processor, which
was more often than not a Wang, to
do their office automation, and
Wang Laboratories, Inc., was
cleaning up.”

H-P, with a strong penetration in
the manufacturing world, hopes
HPMAIL will not only help meet its
customer’s office needs, but will also
increase the number of customers
who use HP 3000s for office
applications. Beth Richardson,
North American product manager
for HPMAIL, says the product may
entice some users to increase
communications between the shop

floor and the office. “HPMAIL has the
potential not only to meet our
installed base needs,” she says, “but
also to expand our systems out of
the traditional technical or manufac-
turing environment to the whole of
a company.”

Richardson admits that some
similarities exist between HPMAIL
and Infomedia’s Jenny/3000. For
example, both packages provide
verification that sent messages have
been received and read, automatic
message routing, transmission
across distribution lists and security
features. Prices are also similar,
with HPMAIL selling for $10,000 and
Jenny/3000 priced at $9800. But
Richardson believes HPMAIL offers
some significant advantages over
the competing product.

“One distinction between ours
and Jenny is that Jenny is designed
to run on just a single 3000 system,
not on multiple 3000s,” she says,
although noting that a multi-node
version of HPMAIL won’t be avail-
able until late this year. “Also,
HPMAIL is designed to allow users to
send any file that’s resident in a
current information base, including
programs and graphics.” She says
she believes that with Jenny, a user
can send only the message that is
typed on the screen.

Infomedia’s Hoiness agrees Jenny
is oriented toward transmission of
typed messages, but he doesn’t
view that as a liability, “because 99
percent of the mail usage will be
pure and simple messaging.” Also,
he explains, Infomedia is rewriting
Jenny so that it will run on other
types of computers, as well as on HP
3000s. “Part of that rewrite will
include the addition of multi-node
capabilities,” he says.

Both electronic-mail packages use
single-function keys to initiate
activities. On block-mode terminals,
HPMAIL displays the function-key
assignments on the screen, whereas
Jenny uses a template that fits on
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Catch it with the HOTTEST NAME

in Microcomputers. . .

In a recent study* conducted by Time Magazine, an estimated 90% of the small
businesses in the U.S. have yet to computerize. The same study shows Tandy
second only to Big Blue in first time unit sales!

Make our success story your success story. Team your software with our
hardware and watch your sales really take off. Tap a market that has a $9 billion
potential with Tandy — the people who set the market on fire with the phenome-
nally successful TRS-80% microcomputers.

Hot products. Choose from cost-effective 8-bit desktop computers as well as a
state-of-the-art 16-bit multi-user system. Each model includes a monitor, key-
board — even disk storage — built-in.

Tandy is your single source microcomputer supplier. Forget about having to
do business with a variety of suppliers. Need a terminal or hard disk system?
We're your source. Printers? We're your source. Program development
software? Tandy has it all, and virtually everything is available for immediate
delivery. We also offer our own nationwide network of service centers. You and
your customer can turn to Tandy for expert installation as well as on-site service.
It's another “plus” you'll enjoy as a Tandy marketeer.

Don’t let your sales cool off. Call or write today. We'll have one of our sales
representatives tell you how you can sell Tandy microcomputers. Go ahead, offer
the Tandy line and watch your sales catch micro fever!

J

Tandy Contract Marketing Sales

1700 One Tandy Center - Fort Worth, Texas 76102 * 817/390-3099

“Focus Research, West Hartford, Connecticut as commissioned by Time Magazine.
tSource: Mini/Micro Systems Magazine Estimates
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CONRAC SERIES 7211.

A display of tec;@\noiogical strength.

£

No other display performs like  maintenance.

the high-resolution Conrac Conventional
7211 because no other dis- delta guns can let
play is built like it. Simply put, ~ color beams drift out
this Conrac monitor can of convergence and
give you and your system a produce a confusing image.
technological edge. Conrac’s PIL gun is inherently
more stable, so the usual
Conrac’s Precision complex electronic conver-
In-Line Gun: For a clear gence circuitry has been
picture with color eliminated.
convergence locked in. With it goes costly repeti-
Conrac's Precision In-Line tive convergence adjust-
Gun hits your targets for ments, but the original sharp
easy setup and minimal image remains.
Form factor: heights, the 7211 is avail- And to fit into your manufac-  improve your image. CAD/
The practical side of able with no front panel and turing plans, you can order CAM, process control, image
Conrac displays. remote controls, reducing the 7211in13"and 19" models, processing—any application
Space savings speed system  front height to 14 inches. in cabinet, chassis-only, and can benefit from the finer
integration. Besides 17.5" and Its low-profile design is rack-slide versions. quality graphics you see on
15.75" standard front panel ideal for tapered cabinets. See how the 7211 can a 7211.
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CONRAC

i |||

|

usec. Result: Modular electronics:
you get all the No one gets rich servicing
performance Conrac monitors.

Our modular electronics
speed field maintenance.
Just trace the problem to the

g4 you've built into
your system onto the screen.
No more problems with soft
edges, poor resolution, and
the resulting operator fatigue.
Note that the vertical striations
are more visible in the 40 MHz
display, shown above.

A wideband video amplifier:
Conrac's dedication to detail.
The 7211 has twice the usual
video amp bandwidth, reach-
ing up to 40 MHz (-3 db). This
capability means you can
easily accommodate deflec-
tion rates from 64 down to 27

Selectable scan frequencies:
Conrac put in a plug for
economy and flexibility.
The 7211 will operate at all
horizontal scan frequencies
from 15 kHz to 36 kHz —in
one convenient package. :
You select between three pre-

Dynamic focus:

Clearly a Conrac edge.

This Conrac strong point
assures center-to-edge image
focus for ultimate clarity.
Simpler display designs pre-
tend the tube's screen is a
concentric circle, with an
equal radius from center to
edge. The Conrac gun auto-
matically compensates for the
different gun-to-screen
distances that are actually
found in modern tubes. The
end product is a consistently
sharp image across the entire
screen.

circuit card or module level,
remove the old PCB card,
then plug in a new one. Less
hardwiring in our display
means less hard work for
your technicians.

setranges by changinga 2
jumper plug. Fine tuning doesé
the rest. With this approach, S
you order and inventory one” 4z
CRT display for this complete
range of scanning frequen-
cies. The 7211 selectable
scan frequencies also offer
the end user a built-in growth
path to higher system
capabilities.

Find out more:

For detailed, descriptive
literature write or call:
Conrac Division

Conrac Corporation

600 North Rimsdale Avenue
Covina, California 91722
Telephone: (213) 966-3511
Telex: 67-0437

Conrac Elektron GmbH
Postfach 60, Industriestrasse 18
D 6992 Weikersheim

Federal Republic of Germany
Telefon: 0 79 34/70 71

Telex: 07-4231 elecon
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the keyboard. Richardson -claims
the screen display provides more aid
to users than the template, but
Hoiness disagrees. “Essentially, we
have the complete user’s guide on a
little strip that lays right above the
numerics on an appropriate termi-
nal,” he says. “Our approach makes
the system a lot less fearsome to a
manager when he sees something
already on the keyboard.”

In its multi-node version, HPMAIL
operates under H-P’s distributed-
systems network (DSN/DS) soft-
ware, which allows transparent
message routing over any communi-
cations path. The system is de-
signed to approximate a typical

worker’s desk top, with an in tray,
an out tray and a pending tray for
messages; a distribution directory
for constructing, using and storing
distribution lists; a file cabinet for
storing messages and documents;
and a work area for composing and
editing messages and for assem-
bling packages of information files.

Jenny/3000 provides a built-in
statistical feature to track usage for
billing data. It also offers three
delivery classes: registered, which
notifies recipients of pending mes-
sages and verifies receipt to the
sender; normal, which notifies of
pending messages but does not
verify receipt; and express, which

Perkin-Elmer, DEC milk more
performance out of superminis

In efforts that encroach even
more onto the ground of traditional
mainframe applications, both Per-
kin-Elmer Corp., Oceanport, N.J.,
and Digital Equipment Corp.,

Maynard, Mass., are pumping
higher performance into their 32-bit
minicomputers.

In late February, P-E introduced
its high-end model 3250 and an

delivers messages automatically to
a designated printer.

Hoiness expects several other
electronic-mail packages to be
announced this year for use on HP
3000 systems, and he thinks H-P’s
move to offer their own system will
help Infomedia’s cause by informing
H-P users that such packages exist.
He says each product’s ease of use
will be a major factor in its success,
and Infomedia, with its extensive
background in conferencing is
strong in this regard. “We will
always be well ahead of even the
large data-processing companies in
terms of product usability,” he says.

—Dwight B. Davis

efficient FORTRAN compiler that the
company claims improves execution
speeds (see “Perkin-Elmer ‘opti-
mizes’ FORTRAN,” p. 70). For its
part, DEC introduced the VvAX-11/
782, a dual VAX-11/780 system with
the MA780 shared-memory subsys-
tem.

The P-E model 8250 is available

How Perkin-Elmer measures the 3200's
price/performance against the competition
SEL
32/87
3500 //(
Z = Universal optimizer 3250 /
3000 Z
2500 / /
Single- / /
precision 2000
K whetstones
per sec. SEL
32/7750/ O =Global optimizer
1500 DG p—
4 MVI6000 3%50 DG'T
/32 o / MV/8000
7" 3230 / X X |DEC vAX
1000 3210 sgL 11/780
32/37
3210 Xowsh O i
500 2 3230 DEC VAX
SEL 11/750
3277
$50K $100K $150K $200K $250K $300K $350K
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Digital Equipment Corp.’s VAX-11/782,
which consists of dual VAX-11/780 32-bit
processors and 2M bytes of MA780 shared
memory, is designed for multistream,
computation-intensive applications. One ap-
plication is structural/mechanical design
using a VS11 interactive color-graphics
terminal.

now in a variety of configurations,
beginning with a processor and 2M
bytes of memory for $150,000. A
processor with 2M bytes of memory,
a model 550B terminal, an 80M-byte
disk, a 75-ips dual-density tape, a
floating-point processor, battery
backup, loader storage unit and 10
communications lines sells for
$190,000.

The company claims the 3250 can
perform 3038 single-precision Whet-
stone statements per sec. The
computer has a 64-bit memory bus,
and 16M bytes of addressable
physical memory, configurable in as
many as four interleaved banks.
Memory bandwidth is 64M bytes per
sec., and throughput is 40M bytes
per sec. The computer is housed in
one cabinet, which is three times
smaller than the previous high-end
model, the 3240, says Richard P.
Donnelly, senior product manager
for computer systems at P-E’s
Computer Systems Division, Tinton
Falls, N.J. Customers can trade in
earlier model processors for a
25-percent credit. The 8250 is
compatible with the models 3210
and 3230.

The DEC VAX-11/782 basic config-
uration includes two VAX-11/780
processors, two MA780 shared-
memory controllers with 2M bytes
of memory, 124M bytes of disk
storage, a TU78 magnetic-tape

<C|RCLE NO. 10 ON INQUIRY CARD
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P-E’s 3250 supermini is housed in one cabinet that is three times smaller than the previous
high-end model, the 3240. It is available in a variety of configurations with disk drives and

tape drives.

drive, an eight-line asynchronous
multiplexer, two LA120 DECwriter
III console terminals and VAX/VMS
operating system. Prices begin at
$395,000. Shipments are scheduled
to begin early this summer.

Both the P-E and DEC superminis
perform high-speed data analysis
for seismic data-processing, large

financial-modeling and other scien-
tific and engineering applications.
In such markets, they compete not
only with large mainframes, but
also with array-processor systems,
some of which are low cost and
linked with p.es (see “Sky finds niche
in seismic market,” below). The
question arises about whether there

One-year-old Sky Computers, Inc.,
Lowell, Mass., which began shipping
its first pc-based array processor six
months ago, is finalizing a contract
that may open a big portable seismic
data-processing market.

The company’'s Skymnk floating-
point array processor can be linked to
Digital Equipment Corp. LSI-11 or
PDP-11/23 pcs that have a aq-bus.
Support software includes the RT-11
V4.0 and RSX-11M V3.2 operating
systems and the xm extended
memory monitor for the RT-11. The
Skymnk sells for about $4000 in OEM
quantities of 100.

Sky's edge in the seismic data-
processing market, against such
competition as Perkin-Elmer Corp., is
the result of the Skymnk’s small size.

SKY FINDS NICHE IN SEISMIC MARKET

For example, the product can be
placed in mobile vans that go to oil or
natural-gas sites and help major fuel
suppliers decide where to drill. Fuel
companies also use mainframes and
other computers remotely and central-
ly for other aspects of seismic
processing.

John A. Carbone of Sky, who sells
array processors, says Sky has a
tentative agreement with a major oil
company for a small number of units
to be delivered in June. Those
processors will be used for develop-
ment in the field, he says, although he
won't reveal details of the application.
The final agreement will be worth
more than $500,000 over the next two
years.
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High-level languages gobble space
and speed on a cPU. Recognizing this
problem, and a perceived resistance
in the market to using large, slow,

PERKIN-ELMER ‘OPTIMIZES’ FORTRAN

high-level programs, Perkin-Elmer
Corp., Oceanport, N.J., has become a
major lobbyist for making such
languages more efficient to use. The

_ , Global 172
Single-precision
h ’
whetstone Universal i
Global 793
Double-precision
whetstone Universal ey
Global 3.7
Simulation
benchmark Universal ook
Global .3
Function :
analyzer
i Universal =

Source: Perkin-Elmer Corp.

P-E benchmarks for its global and universal optimized FORTRAN compiler as
performed on the model 3250. While a global compiler optimizes across 1000 or more
individual program modules, a universal compiler optimizes across an entire program
and module boundaries. The result is time saved in program use.

company introduced an “optimized”
FORTRAN compiler called the FORTRAN
vii z for its series 3200 family of 32-bit
superminis.

FORTRAN VIl Z is aimed at large
computational applications. Perkin-
Elmer claims the product, a superset
of the ANSI x3.9-1978 standard for
FORTRAN, has greatly improved
execution speeds for FORTRAN-written
applications. Price for FORTRAN VIl Z is
$24,950, and licenses will be avail-
able in May.

In 1978, the company introduced a
more limited “global” FORTRAN ViI
optimizing compiler. The new “univer-
sal” compiler is broader in scope,
says Richard P. Donnelly, senior
product manager of computer sys-
tems for P-e's Computer Systems
division, Tinton Falls, N.J.

Donnelly explains that a global
compiler optimizes across 1000 or
more program modules. A universal
compiler optimizes across an entire
program and module boundaries.
Donnelly says the universal compiler
absorbs subroutines into the main
program to save time, rather than
handling each individually. A pro-
grammer decides which subroutines
to globalize or optimize.

is room for all the contenders in this
vertical market.

The supermini market is becom-
ing crowded, says Greg Leveille,
director of the small computer
systems group at the Gartner
Group, a Stamford, Conn., analysis
and market-research group. “It’s
the old story of confluence of market
directions.”

The crowding becomes more
evident, in a market such as seismic
data processing, he says, because
not very many interfaces are
required for the various applica-
tions. “Different scientific markets
have different requirements, and all
computers don’t necessarily meet
them,” Leveille says.

Another issue in gaining market
share, he says, is that the scientific
community typically has more
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vendor loyalty than does the
commercial. This is because a
scientific application requires a
greater investment in time and
training, such as an in-depth
knowledge of assemblers for specific
machine architectures. “Another
vendor can come in with a better,
more capable system that has a
better price (than an installed
system),” Leveille says. “But the
user will not buy it because of the
time investment required to learn
the new system.”

Leveille sees limited growth in
new accounts for such high-end
machines. But the recent push
toward industrialization could open
new markets, such as sophisticated
business modeling in Fortune 1000
companies, especially when the
prices of existing machines drop.

Leveille says that if such a user
pays $300,000 for a machine, plus
overhead costs, the price would
correct one wrong business deci-
sion.

P-E’s Donnelly says the company
will not pursue the business-
modeling market now because it is a
limited application, but may do so
later. He says many applications
still exist in vertical markets such as
seismic exploration, an application
that requires different machines for
different segments.

Donnelly estimates that the
high-end 32-bit minicomputer mar-
ket, which includes the vAXs, the
3250, Gould S.E.L.’s 3287 and Data
General Corp.’s MV/8000, is worth
about $300 million worldwide this
year, and will grow 35 to 40 percent
yearly until 1985. —L. Valigra
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NEW RIXON STAI MUX...

THE NEW RIXON DCX815 4/8
CHANNEL STATISTICAL MULTI-
PLEXER BREAKS THE PPR INDEX

PRICE-low price, plus an economical reduc-
tion in line costs.

PERFORMANCE-this full-featured four or
eight channel statistical multiplexer sur-
passes the competition with throughput and
benefits.

RELIABILITY -the micro-
processor design, error-free trans-
mission, and Rixon’s extensive
product reliability program

make it unquestioned in the

data communications industry.

Protect your investment with the
PPR Index leader.

RIXON Inc., 1982 3035

The DCX815 accepts various input speeds
from up to eight asynchronous channels for
transmission over one synchronous com-
posite line at 9600 bps.

The DCX815 is known for its ease of installa-
tion, composite link utilization indicator, ABR
(Automatic Baud Rate detection), error-free
transmission, unbalanced baud rate,
unrestricted intermix, flyback buffering, ter-
minal flow control, and diagnostic test
features and LED’s.

Rack mountable card units may be
intermixed with RIXON modem
units in the RM80 RACK

MOUNT UNIT with the

DCX825 32-channel Stat Mux.

Call Ben Young today at

RIXON INC. at 301-622-2121

ext. 471. Ben can explain to

you the cost effectiveness of a
RIXON DCX815 Statistical Multiplexer
in your data communications system.

2120 Industrial Pky., Silver Spring, Md. 20904
301-622-2121 « TWX 710-825-0071 * TLX 89-8347
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Why this operating system?

Ask the leading independent
software vendors. They know
Intel’s iRMX 86 well
enough to know it’s
an industry standard;
that it allows them to

pltig into \CqLSI dtech— ‘,
nology, and to design in NS\
a heap of high-perform- \\ \ S TN p
ance features. AN
Ask OEM’s. They'll ~pLWwt
point out how it lets them \ - WA\
tap a vast reservoir of mass- a0 Ov’ PR T
market application software. ML W TN B b o

And how major software
houses have already packed it
with popular languages.

And both will tell you that iRMX 86's

performance and cost advantages are flat

five times the multitasking
talents of any other microcomputer
operating system. So users can perform
various chores simultaneously —with blazing,

( , W _ realtime system response. Thanks to ultra-
out impressive. Which makes it a marv- fast context switching, task synchronization

elous match fpr the industry’s most widely and memory-based message passing.

used VLSI microcomputers—the iAPX And iRMX 86 even supports multi-

86 and iAPX 88. processing. Not only overseeing our 8087
numeric processor and 8089 1/O processor,
but going even further. Often helping a
whole team of 8086, 8088 microprocessors
and 8087, 8089 processor extensions work
together. While you're reaping the rewards
of multiprocessing performance —without



P1ED

WHERE.

having to wrestle with multiprocessing

software.
Most importantly, iRMX 86 is the only

Incidentally, all these features are
available for $130/unit in OEM quantities.
Plus all are backed by extensive docu-

mentation, development

operating system taking
full advantage of i The leading software vendors have added the tools, workshops, leld
VLSI—already putting most popular languages to iRMX 86. support, software main-
= advanc.ed ar(.:hl— Company Language Available EHance, a,nd_a gl i
tectural virtues into = name that’s liable to turn
2 Microsoft BASIC Interpreter

silicon. BASIC Compiler up anywhere.

A prime example COBOL Who knows, maybe
being our iAPX 80130 Microfocus CIS COBOL everywhere.
operating system Digital Research CBASIC For a free copy of
processor. It squeezes Foutal FORTRAN our article “Choosing a
timing tasks, interrupt Pascal Microcomputer Operating
processing and key EAUM " System,” contact your
functions of the iRMX AR local distributor. Or write
86 nucleus all onto a our Literature Department,

chip. Marking the first major chapter in our
commitment to bring operating software
into silicon —so performance goes up as the
cost goes down..

And when it’s time to tie into a com-
munications network, you won't have to get
tangled up writing complicated software:

built-in software drivers are already in place.

In fact, iRMX 86 is the only microcomputer
operating system to support Ethernet}*

the de facto standard for local area networks.

3065 Bowers Avenue, Santa Clara, CA 95051,
(408) 987-8080.

dellvers
|n solutions

Europe: Intel International, Brussels, Belgium. Japan: Intel Japan, Tokyo.
United States and Canadian distributors: Alliance, Almac/Stroum, Arrow
Electronics, Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components, Pioneer, L.A. Varah,
Wyle Distribution Group, Zentronics.

*Ethernet is a trademark of Xerox Corporation.
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EATON-KENWAY INTRODUCES
MINI-LOAD 200

Now you can buy a storage/retrieval
system with standard, real-time
software control that can be linked
to a host computer in an integrated
network.

Eaton-Kenway’s new Mini-Load 200
costs less and can be delivered
faster than custom systems. The
new standard ML200 can easily be
justified in operations requiring
high throughput.

The unique, off-the-shelf software/
control package consists of proven

modules installed on a small, built-in

computer. It maintains stock loca-
tions by part number and collects
real-time inventory data as parts are
stored and retrieved, then transmits

THE FIRST

pickers can be cut by half or more.
With controlled access, timely,
accurate retrieval and accurate
picking, you can cut your reserve
stock and reduce inventory
investment.

The high-density Mini-Load 200
takes about one-third the space
used in conventional storage and
the steel-enclosed ML200 protects
inventories from fire, dust and
pilferage. While the hardware is
standard, you can configure a
system to fit your needs — from
one to ten aisles, heights to 40
feet, and up to 300 feet long. The
500-pound capacity storage bins
are available in nine sizes.

AUTOMATED SMALL PARTS
STORAGE/RETRIEVAL SYSTEM

this data to a host computer in real-
time or in batch. The system gener-
ates reports and conversations
which are the most popular with
distribution and production
managers.

ML200 is a stand-alone system
which can be easily upgraded
through four levels of control with

no added software and only minimal

additional hardware. This saves
time, money, and assures that the
system will keep up with your data
processing growth.

The easy-to-operate ML200 elimi-
nates the picker’s walking and
searching time, increasing pick
rates by over 100% while reducing
picking errors. The number of

WITH A
STANDARD
SOFTWARE

CONTROL
PACKAGE.
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Mini-Load 200 is the result of
Eaton-Kenway’s experience in
installing more computer-
controlled material handling
systems than any one else. To
find out more about the new
standard in automated small parts
storage systems, call or write
John Ryder at Eaton-Kenway,
310 South Main Street,

Salt Lake City, Utah 84101.
Telephone 801-532-2555.

E-T°N
Automated
Systems
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Message system transmits
over electrical wiring

Amtel Systems Corp.’s Messen-
ger II system, which transmits
messages over 110V electrical wires
to desk-top thermal printers, is
difficult to classify. The system is
part electronic mail, part telephone
messaging service and part inter-
face to external networks and
computers. Users can configure the
system to support one or all of these
functions.

In its basic form, Messenger II
consists of a z8o-based North Star
pe, an Applied Digital Data
Systems CRT terminal, a Century
Data Systems 18M-byte Winches-
ter-disk drive and a distribution
transmitter. Phone messages re-
ceived by an operator are entered
on the CRT, placed on the disk and
immediately transmitted over
twisted-pair lines to the distribution
transmitter.

Essentially an intelligent power-
line modem, the distribution trans-
mitter uses an Amtel-developed
frequency-shift-key modulation
scheme to support 16 channels, each
operating at 300 bits per sec.
Because the power-line transmis-
sions generally won’t propagate
between different electrical lines,
each floor of a building typically
requires its own transmitter for
message redistribution.

Don McCook, vice president of
marketing at the Sunnyvale, Calif.,
firm, says the Messenger II circum-
vents a large portion of a typical
network’s installation and imple-
mentation costs by using a compa-
ny’s existing electrical system for
transmissions. The Messenger II,
which handles about 2000 users and
1000 messages per hour and stores
as many as 30,000 messages on its
14-in. Winchester, evolved from the
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Messenger I, which handles about
250 users and 200 messages per
hour.

Aside from functioning as a phone
message-distribution system, the
Messenger 1II interfaces directly to
networked computers and to other
outside networks such as TWX and
Telex. Regardless of where a
message originates, it is transmit-
ted directly to a printing unit on a
recipient’s desk.

Each desk-top printer has a
unique internal address, and can
therefore be moved to different
locations without confusing the
distribution system. Incorporating
a Texas Instruments Inc. 5 X 5
thermal matrix print head, the
8048-based printers off-load some of
the host CPU’s networking tasks,
McCook says.

Amtel is targeting the Messenger
II at large companies where rapid
message delivery is critical. “We're
not competing head-to-head with
other electronic-mail products, but
for money to be used for any
office-automation expense,” says
McCook. “We will win orders from
less technically oriented companies,
such as law firms and CPAs, because
of our system’s simplicity.”

Messenger 11 stores distribution
lists for message broadcasting to
specific user groups. Messages can
be automatically routed to users
temporarily at a location other than
their desks, and the status (wherea-
bouts, time of return, forwarding
number) of a user not answering his
phone can be displayed on a central
CRT screen. An automatic calendar
reminds users of commitments and
meetings on a one-time or a
recurring basis.

The system does not automatical-

Amtel’'s desk-top printer produces hard-
copy messages of incoming phone calls,
TWX/Telex transmissions and information
originating at large-scale computers, com-
munication processors and central word-
processing facilities.

ly purge old messages, but instead
automatically notifies the system
operator of any user whose number
of stored messages reaches 400 or
more. Each message carries the
date and time of its transmission,
simplifying message retrieval or
purging.

Amtel offers several printer
models, some receive-only and
others that allow simple responses
(such as indicating to an operator
whether to hold an incoming call or
to take a message) or message
origination. The power-line network
uses a carrier sense multiple access
with collision detection (CSMA/CD)
scheme to moderate messages
entering the system from printers.

A basic Messenger II, consisting
of the North Star cpu, the ADDS
terminal, the Winchester-disk drive
and one distribution transmitter,
sells for $29,950. Additional distri-
bution transmitters sell for $850
each, and printers start at $550 each
for the RO models. Amtel will soon
introduce several call announcers,
which will display short messages
on small screens and replace the
printer units at locations where
users don’t require hard-copy mes-
sages.

—Dwight B. Davis
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Metheus enters market
with graphics subsystem

A graphics subsystem, promoted
as offering high resolution at a price
a user would typically pay for a
medium-resolution product, has
been announced by Hillsboro, Ore.,
start-up, Metheus Corp.

Aimed at OEMs and large-volume
end users for CAD/CAM and high-end
business applications, the 1024 X
1024 resolution Omega 400 interfac-
es with Digital Equipment Corp.
computers. Sam Bosch, director of
marketing at Metheus, says that a
planned version of the subsystem
will interface with Data General
Corp. and Honeywell Information
Systems machines, as well. “DEC
has the largest installed base in our
market,” says Bosch. “To get out
with the produet quickly and
establish an early market share, we
went with the DEC parallel interface
first.”

Bosch says that Metheus
achieved the $22,000 price for the
Omega by using 64K-RAM technolo-
gy, which allows for single-board
construction, and by using a
modular design. “We've built the
subsystem the way the Japanese
build cars,” notes Bosch. “Japanese
cars have a very low sticker price,
but everything a driver could want
is included in that price,” he says.

The Omega 400 subsystem, which
consists of a monitor and a display
controller, includes four memory
planes that display as many as 16
colors, integer zoom, pan, block
transfer and an instruction set for
vectors, characters and area fill and
clear.

With vector and character speeds
as high as 1 million pixels per sec.
and fill and clear speeds as high as
16 million pixels per sec., the Omega
graphics-display controller is one of
the three fastest controllers in the
industry, Bosch says. He lists the
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The Omega 400 subsystem, consisting of a
monitor and graphics display controller that
can also be purchased separately, provides
1024 x 1024 resolution and includes built-in
diagnostics, a signature analyzer and
support software.

controller’s competition as products
from Aydin Controls and Genisco
Computers. The unit can be
purchased separately for $14,000.

The subsystem’s competition in
the 1024 resolution range, he says,
includes products from Advanced
Electronics Design, Grinnell Sys-
tems and Lexidata Corp. In the 512
resolution range, the competition
includes Raster Technologies,
Matrox Electronics Systems and
AED subsystems.

Rather than attack the low-end
sector of the market with a
low-resolution product, Bosch says,
Metheus decided to exploit the
technological expertise of its found-
ers by designing a high-technology
product.

That expertise comes from com-
pany president and chief executive
officer Gene Chao, a former director
of research at Tektronix, and from
Robert Bruce, the principal design-
er of the Omega, and a former
senior engineer at Tektronix. “The
low-end market requires high-
volume manufacturing and sales
channels through which we’d have
to put a terminal in every

Computerland store,” says Bosch, a
former Intel marketing executive.
“Our expertise is in the technology-
driven segment of the market.”

He adds that the low-resolution,
high-volume market will receive
competition from large data-
processing OEMs, such as DEC and
DG, but that such OEMs will
purchase their high-resolution
graphics subsystems from compa-
nies such as Metheus. “They (large
data-processing OEMs) don’t have
the expertise to develop high-
technology, low-volume products,”
says Bosch. “They’ve told us
outright that they’re going to OEM
them.”

In attacking the cap/caM and
high-end business-graphics market,
Metheus will miss a large chunk of
the burgeoning business market.
That market is growing at a
65-percent annual rate and consists
primarily of users of low-resolution
products selling for less than $5000,
according to The Yankee Group, a
Boston based market-research firm.

Bosch notes, however, that, as
many of the first-time business
users gain expertise with low-
resolution graphics products, they’ll
appreciate what higher resolution
products can provide. Further, he
says, as graphics processor, memo-
ry and monitor prices decline, these
users will soon be able to afford
higher resolution products such as
the Omega 400. “This year’s
high-end product will be next year’s
mid-range,” Bosch says. “I think
that in the next year or two, 512
resolution users are going to
demand 1024.”

Besides the Omega 400 subsys-
tem and the display controller, both
of which will be available for
distribution in April, Metheus also
offers a graphics software package,
called Argus. Written in ANSI
FORTRAN, Argus includes 62 FOR-
TRAN-callable subroutines and sells
for $2000, with an annual subscrip-

tion rate of $450. __rrank Catalano
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Call local reps
WEST

King Engineering Co.
Encino, CA
213/981-8677

King Engineering Co
Anaheim. CA
714/995-2094

Thorson of San Diego

San Dieqo, CA
714/292-8525

! 4 \" Performance Tape. VMS and

Low Cost Disk Subsystem
$ 8,150.00

Multifunction Disk, Streamer
100 IPS, 1600 BPI  $13,750.00

N
IPS offers the highest quality,

” most reliable Disk and Tape
“‘ ~ Subsystems. SMD, MMD and

FMD High Performance Disk.

800/1600/6250 BPI High

Unix Compatible. National
Service/lnstallation available.

l~
o Call: 1-(800)-231-7972
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Subsystems for DEC, PE, DG, RAY, Tl

Information Products Systems, Inc
6567 Rookin St./Houston, Texas 77074-5073/ Phone (713) 776-0071/TELEX 792413 IPS-HOU
Regional Offices in California and Pennsylvania

A
A,

A
A

|
|
|
|
|
{

EAST

Casey-Johnston B.FA Corp B.FA. Corp South Central Marketing Marketech Cane Technical Sales
s Altos, CA Scottsdale. AZ Colorado Springs. CO Huntsville, Al Northbrook. I White Plains. NY

415/941-689; 602/994-5400 303/594-0888 205/533-3165 312/291-122C 914/694-9240

Hood Engineering B.FA. Corp. B.FA Corp Southern Engineering Assoc H.J. Heffernan Co Datamax Corp

Bellevue. WA Albuquerque. NM Denver, CO St Petersburg. F Arlington, Va ansing. M

206/453-9375 505/292-121 303/777-807( 813/577-7700 703/522-6666 17/882-421 .

Hood Engineering, Co B.F.A. Corp B.FA. Corp American Data Systems Mktg Lynbar Group, Inc

Portland, OR Las Cruces, NM Salt Lake City. UT Stoughton. MA Huntington Valley, PA

503/244-0760 505/524-9693 801/466-6522 617/341-0171 215/947-3554



The HiNet Local Area Network
Because man was not meant to work alone

HiNet is the best way yet to The friendliest system security and system integrity.
get everybody in your com- ever. So adyanced, yet HiNet can '
pany working together. use virtually any CP/M® appli-

: _ HiNet is so compatible that . ;
A HiNet desktop work station P cations software program in

you can enjoy this advanced

puts each person in touch_ network technology and the world.

wWith w_hat .ever.ybody else: o continue to use terminals, So simple you can plan
the office is doing — for little printers or it y

more than the cost of a good 5 it yourself.

Let HiNet demonstrate itself
on paper before you
buy with the Local

Area Network
Planning Kit.
The Kit will
show you how
to lay out a net-
work according to
your office floor plan.
It's easy and it’s free!

Send for it. See how a local
area network can help you
accomplish more— and share
information— more easily and

typewriter.

“HiNet takes the time
out of sharing.”*"

Put an end to
big-computer
backlogs and
share data with
different departments
— or access abundant cen-
tral files— instantly. You get
maximum computing use
from your own station or any
other station on the network.

And you can print on any other peripherals you may ke

one of the network’s shared already have. efficiently than ever before.

printers. There’s no need to HiNet is hardware and

leave your desk or wait for software — a complete local

someone else to assist you! area net’worl::. Advance;d Digital Microsystems
systems’ utilities provide R el

No growing pains. the utmost in both data INSTALLATIONS AROUND THE WORLD.

Pe"iod. o % %%3‘%:-------u--l-----------------.------------------------Ill----.

' &) Free Network Planning Kit

Here, at last, is a system you \%& ‘ ot ¥
7 - 5 g \ Please send me a Local Area Network Planning Kit so | can

can't outgrow. With HiNet you
can start as small as just two

have a clearer understanding of how a local area network
could work for me. | have checked the box below that best
describes my facility.

- [ 1,000-2,500
work stations. Add up to 30 0 220000
stations anywhere you want 0 1000030000

Square Feet

[ | am a Systems
Dealer. Please
send ISO/OEM

PLEASE PLACE YOUR BUSINESS CARD HERE information.

[ Digital Microsystems m

Corporate Offices: 1840 Embarcadero, Oakland, CA 94606 (415) 532-3686 TWX 910-366-7310 s
England & Europe: Extel House, East Harding St., London EC4P-4HB 01-353-1080 Telex 23721 .

within your building. And
since each low-cost station is
a complete computer — not
just a terminal — additional
stations don't tax the system.
They add to its capability.

HINET IS COMPLETE HARDWARE AND SOFTWARE LOCAL AREA NETWORK TECHNOLOGY.

HiNet utilizes 8 or 16 bit processors in single board or Multibus™ configurations; advanced memory management and data storage; high-speed local network data and
telecommunications; real time processing redundancy and back-up capabilities; multi-level data security provisions; end-to-end diagnostics and automatic error correction routines;
international support and comprehensive training. Specially dedicated stations: print spool, telex or voice store & forward, and graphics. For a catalog and complete specifications
contact Digital Microsystems.

CP/M is a registered trademark of Digital Research. Multibus is a trademark of Intel Corporation.
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Software companies will
come of age this year

Independent pc software compa-
nies, having improved their stature
and products, are trying to lay to
rest their image as a cottage
industry. Companies such as Micro-
soft, Inc., Software Arts, Inc.,
VisiCorp and MicroPro Internation-
al Corp. have gained recognition
because of their solid, trend-setting
products. Their success has attract-
ed investors, and some companies
have accepted cash infusions.

Vern Raburn, vice president of
the consumer products group at
Microsoft, Bellevue, Wash., says
1982 is the year the pec software
industry will mature. “Companies
will become more professional than
before,” he says. “It will be as much
a change in attitude as a change in
the market.”

Until now, Raburn explains,
money spent on software has been
secondary to that spent on hard-
ware. And, though he expects the
installed base of systems to double
this year, helped by the introduction
of hardware by existing manufac-
turers, he thinks the hardware side
of the business is mature.

Seymour Rubinstein, founder of
MicroPro, San Rafael, Calif., says
that with the drop in hardware
prices, the focus of software
companies shifted from technical to
end-user products. The reevalua-
tion process of human-versus-
computer resources occurred in the
early 1970s, as word processors
spread computer use into offices.
Other milestones in the evolution of
the software industry included the
development of BASIC for the Altair
pe and the 1977 development of
CP/M, the first pc operating system.
Soon after the CP/M announcement,
Microsoft put BASIC and FORTRAN
onto CP/M.

MINI-MICRO SYSTEMS/April 1982

Says Rubinstein, “1977 was a
critical year for the foundation work
in the pe software industry.”
Although the basic tools were in
place, the pc industry was still a
hobby business. Then, products
such as VisiCalc from VisiCorp and
MicroPro’s Wordstar entered the
market and showed that software is
a marketable product, Rubinstein

says.

VisiCale, developed by Software
Arts, Cambridge, Mass., and mar-
keted by VisiCorp, has had remark-
able success. More than 200,000
copies were sold in the past two
years, and VisiCorp claims that the

!ﬁr ‘
e

The VisiCalc team, headed by Robert M. Frankston and Daniel S. Bricklin (front), has

MicroPro’s Seymour Rubinstein says
venture capital for software companies has
been a long time coming. “The financial
community did not understand the value of
software, and the companies and software
sellers appeared flaky."

produced a trend-setting product that already has spawned look-alikes.

product is an industry standard.
Several VisiCalc look-alikes are on
the market. More productivity
tools, also expected to be hot
sellers, are on the way from a
variety of software houses. “This
year,” says Raburn, “software
companies’ revenues will be in the
10s of millions of dollars.” A large
factor in that success is the type of
software being introduced. Besides
being easy to use, new packages will

increase productivity; packages
similar to VisiCale will be intro-
duced for other applications, Ra-
burn says. Such a product is
Microsoft’s Multiplan, an electronic
work-sheet package introduced in
November, 1981. It is the first in a
series of 10 planned products in the
company’s Multitool line. Micro-
soft’s Manager series, licensed from
Image Producers, Chicago, is de-
signed to improve manager produc-

79



We couldnt
el cuogsh

MINI-MICRO SYSTEMS/April 1982




You're looking at the business end of our
Q2000 Series 8” Winchester. Our unique rotary
torque actuator. And while it may look a little
strange, it’s not really all that different. Just
different enough to be better.

[t combines the low cost of a stepper motor
with performance approaching that of voice coils.
Its structurally simpIIDGr than both so its more
reliable. It’s also a perfect example of our not
leaving well enough alone. And how we made
“well enough” better.

You see, the people here at Quantum who
designed the Q2000 Series are the same people
who helped design the first generation of success-
ful OEM Winchester disk drives. And the second.
So designing the Q2000 Series was relatively easy.
We weren't out to develop a new technology. We
simply wanted to take existing technology and
use 1t In an innovative way.

Take our optical position encoder, for
instance. Glass scale/LED technology. Nothing
new. But using it in our Winchester gives us more
on-track margin than any open-loop servo drive.
At twice the capacity per disE.

Our temperature compensation servo is
another example. It’s based on the dedicated servo
disk principle, which is good, but expensive.
Instead, we put a much smaller amount of posi-
tioning information on one disk. An on-board
MICrOProcessor compares this information with
that from the opticafcncoder and adjusts head
and actuator positioning accordingly. It does this
50 times a second. Economically.

Why did we go to all the trouble of building
our Winchesters tijs way?

Two reasons. One, because we wanted to
offer an 8" Winchester whose modest price would
belie its high quality.

The other is because some people are never
satisfied.

Quantum Corporation, 1804 McCarthy Blvd.,
Milpitas, CA 95035. Eastern Regional Sales Office:
Salem, NH, 603 893-2672. Western Regional
Sales Office: Milpitas, CA, 408 262-1100.

QuANTUM
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The “E” SERIES

EDGE CONNECTED, PLUG-IN PRINTED
CIRCUIT BOARDS. For added reliability

and ease in servicing.

MICROPROCESSOR CONTROLLER. In-
cludes a definitive digital status display
for unit diagnostics. Identifies field re-
placeable components 95% of the time.

FULLY ENCLOSED
CABINET with dual
opening bonnet for

TOWEL RIBBON WITH 2 MILLION LINES OF LIFE. Yields
extended ribbon-change intervals. Automatic skew controls
insure even wear and winding throughout the ribbon's life.

HIGH STANDARDIZATION OF PARTS IN ALL FOUR MODELS.
The 360, 720, 1130 and 1440 LPM models all use the same
hammer, print band, ribbon, cabinetry, plug-in PCBs and touch
control panel components—over 80% commonality.

easy access to all Now—a Band Printer famlly with
G more performance features e —

The “E" Series printers also feature compressed pitch printing bands,
complete OEM interface capability and support by Control Data’s world-
wide maintenance organization... more reasons we've sold over 25,000
band printers. For more information, call your local Control Data OEM
Sales Representative or write: OEM Product Sales, HQNO8H, Control
Data Corporation, PO. Box O, Minneapolis, MN 55440

(G2 CONTROL DATA

Addressing society’s major unmet needs
as profitable business opportunities
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tivity with time,
personnel packages.

Some software companies go to
great lengths to get an appropriate
package to sell. “We'd buy a
software company to get a product.
Our future is on our software,” says
Donald V. Fluken, vice president of
finance and administration at Mi-
croPro.

MicroPro, however, probably
would not be a likely buy for another
software house. The company,

project and

which had $5.2 million in revenues

last year and $3.2 million in the first
quarter of this year, plans to go
public either this fall or next fall,
depending on its needs for building
expansion.

A pce software company’s going
public may seem strange, but
MicroPro has already caught the
eye of venture -capitalists. More
than a year ago, it received $1
million in venture money from Data
General Corp. backer Frederick R.
Adler. That infusion provided
advice as well as financial support to
MicroPro.

In mid-1978, few, if any, venture
moneys were available for software
companies, says Rubinstein. “The
financial community did not under-
stand the value of software,” he
says. “And, the companies and
software sellers appeared flaky.”

Among several companies that
have received venture moneys is
Microsoft, which does not intend to
go public. The 125-employee compa-
ny was incorporated in July, 1981.
Before that, it did business as a
partnership since 1976, with co-
founders Bill Gates, now company
president, and Paul Allen, now
executive vice president, as the
partners. At the time of incorpora-
tion, Microsoft received some ven-
ture capital from Technology Ven-
tures, Inc., Menlo Park, Calif.
Gates says TVI made a “$1-million
investment for a small percentage of
the company.”

Gates says he has not yet used the
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venture money. That’s probably
because Microsoft has been profit-
able since 1977, and revenues are
expected to reach $30 million this
year, doubling those of last year.
That’s also why Microsoft will not
go public, at least not within the
next few years. “It’s too big a drain
on management time,” Gates says.
Besides, “this company means more
to us than it could to someone’s
stock portfolio.”

The importance of a company to
its employees and its founders may
be one source of frustration to
investors who want a piece of the
software-company action. Software
Arts, which went from rags to
riches over the past three years, has
built a thriving business from its
VisiCale and other products. Reve-
nues were more than $3 million last
year. The company is not interested

in obtaining venture money or going
public. Its founders choose instead
to maintain steady, manageable
growth and to satisfy employees.
“We don’t have a cash crunch to
require money,” says Daniel S.
Bricklin, chairman of the board,
executive vice president and co-
founder. “Our growth is fast. More
money to make faster growth makes
mistakes. We must hire and train
people well.”

The success of companies such as
Software Arts and all the profits to
be gained in the pec software
business notwithstanding, Micro-
soft’s Raburn does not see 1982 as
fertile for software start-ups. The
cost of product marketing is “a cou-
ple of thousand times higher than
it was a few years ago,” he claims.

—L. Valigra and Larry Lettieri

BOX SCORE OF EARNINGS

This table, which appears every month, lists the revenues, net earnings and earnings per
share in the periods indicated for companies in the computerindustry and computer-related

industries.
Company Period Revenues Earnings EpS
Adage 9 mos 1/2/82 18,537,000 1,338,000 .93
9mos 12/27/80 10,394,000 383,000 .33
Advanced Micro Devices 9mos 12/27/81 206,384,000 5,836,000 .36
9mos 12/28/80 229,073,000 19,507,000 1.23
Control Data 12 mos 12/31/81 3,101,300,000 170,800,000 4.48
12 mos 12/31/80 2,768,600,000 150,600,000 4.23
Dataram 9 mos 1/31/82 14,679,000 889,000 37
9 mos 1/31/81 18,377,000 1,471,000 .63
Informatics year 12/31/81 180,327,000 5,120,000 1.47
year 12/31/80 125,893,000 5,332,000 1.58
Lexidata 3mos 12/31/81 6,488,700 696,800 .16
3mos 12/31/80 1,621,200 (98,000) (.03)
Logicon 9mos 12/31/81 44,556,000 1,633,000 1.62
9mos 12/31/80 37,974,000 1,663,000 1.70
MSI Data 9mos 12/26/81 41,023,000 3,439,000 1.40
9mos 12/27/80 39,763,000 2,461,000 1.06
NBI B8 mos 12/31/81 43,832,000 4,833,000 .82
6 mos 12/31/80 24,768,000 2,829,000 .33
T-Bar year 12/31/81 30,407,000 1,944,000 .95
year 12/31/80 R3,563,000 1,096,000 .53
Triad Systems 3mos 12/31/81 16,007,000 403,000 .06
3mos 12/31/80 15,272,000 1,704,000 .27
Zenith Radio year 12/31/81 1,275,200,000 15,600,000 .82
year 12/31/80 1,185,900,000 26,400,000 1.40
Zentec year 12/31/81 22,500,000 2,540,000 .80
year 12/31/80 16,500,000 1,587,000 .61
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Shires’s sales savvy
key to his success

He graduated with a degree in
economics from Claremont College
in California and put that education
to work at nearby Wayne Manufac-
turing by applying regression
analysis and a computerized parts-
inventory system to keeping the
nation’s Streetsweeping machines
sweeping. But Philip Shires thinks
his biggest asset as the newly
appointed president of the Data
Products Division of Lear Siegler,
Inc., is nothing so fancy.

“I know about sales, and that’s
all-important in a sales-driven
industry,” Shires says about the
video-terminal segment that com-

prises most of the Anaheim, Calif.,
Data Products Division’s business.
“Our job is not to develop
technology—the semiconductor
houses do that—but to sell it. And
that requires an understanding of
this industry’s distribution chan-
nels, which are relatively young and
thus always changing.”

Shires came to Lear Siegler in
1975 after a stint as manager of
distribution at Wayne and then five
years in various manufacturing
management positions at Beckman
Instruments. Although the career
achievement of which he is most
proud is his success in manufactur-

Philip Shires, newly appointed president
of the Data Products Division of Lear
Siegler, Inc.: “The only news in sales has
been good news."”

SELL THESE FEATURES:
e C/PM
e WINCHESTER
HARD DISK
e 80 x 24 DISPLAY
e 4 Mhz
OPERATION

We manufacture a complete line
of microcomputers for every
personal and business need.

MOD Il PLUS/140

We have taken the basic 16K
Model Ill expanded the memory to
48K and added our MTI| Double
Density, Dual Disk Drive System
System is fully compatible with
Radio Shack DOS and peripherals
O.E.M. PRICING FROM $1699.

MOD III/WINCHESTER:

Our largest business computer
system. 8.2 megabytes of storage
Includes a 7.5 megabyte
Winchester hard disk drive

80 track dual head disk drive
used as back up and for conven-
tional floppy disk operation

JOIN THE MTI FAMILY
OF O.E.M.’S

M.T.l. OFFERS YOU THE OPPORTUNITY TO
SELL THE NUMBER ONE MICROCOMPUTER.

Gl
%

Immediate delivery on M. T.|

MOD Il PLUS units: The product is
presold by advertising across the
United States 365 days a year!

COMPETITIVE PRICING WITH
SUBSTANTIAL DISCOUNTS.

TRS-80 COMPATIBLE
CALL OR WRITE FOR DETAILS.

(714) 979-9923

nil;

MICROCOMPUTER
TECHNOLOGY, INC.
3304 W. MACARTHUR BLVD
SANTA ANA, CA 92704
(714) 979-9923
TWX 910-595-1902 MTISNA

84

CIRCLE NO. 43 ON INQUIRY CARD

MINI-MICRO SYSTEMS/April 1982



17+ MEGABYTE

DISK BACKUP

CARTRIDGE TAPE DRIVE

The Model 400 and 401 MAXIDRIVE™ packs
17.2 megabytes on a 450 ft. data cartridge.

The model 400 offers a standard, and the 401
incorporates a serpentine recording head.
Read-after-write dual gap and selective erase are
standard for both models. Unique, hard mounted
motor. Rugged transport mechanism. Excellent
power dissipation. High, 6400 bpi density. Fast,
192,000 bps transfer rate. Solid state BOT/EOT
detection. Plug-in electronics.

Plus more.

Contact us today for complete details.

Jantex

Division of

North Atlantic Industries

60 Plant Avenue, Hauppauge, NY 11788
(516) 582-6060 TWX 510-227-9660
(800) 645-5292

*Registered Trademark of North Atlantic Industries, Inc.
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For more than a decade,
S| has provided reliable disk
Ms storage alternatives to
m DEC and Data General
minicomputer users in business,
education and government.

zo ooo S| has given thousands of DEC and DG users just
what they wanted. Reliability. Flexibility. Broad choice.
I llal Fast delivery. And savings in
nSla mns- both money and floor space.
A world . d S| maintains fully staffed and equipped ser-
WI e vice centers throughout the U.S. and Europe
s u N k to ensure prompt response and
erVIce etwor B complete repair capability.

The reliable alternative for over a decade.

System%ndustries

United States: 1855 Barber Lane, Milpitas, CA 95035, (408) 942-1212, Telex 346459.

Europe: System Industries (Europe), System House, Guildford Road, Woking, Surrey, GU22 7QQ, England, (44) 4862 5077, Telex 859124,
California (714) 851-6289, (213) 822-3161; Colorado (303) 986-1591; Georgia (404) 955-2252; lllinois (312) 948-9330; Massachusetts (617) 695-4022; Michigan (313) 663-4925;
New Jersey (201) 839-8650; New York (516) 482-6082; New York Metro (212) 785-9300; Ohio (513) 771-0075; Texas (713) 497-7224, (214) 386-8776;

Virginia (703) 734-9700; Washington (206) 451-8791; West Germany (49) 6102 5464; Sweden (46) 08-63 16 20

CIRCLE NO. 45 ON INQUIRY CARD



ing, culminated by two years of
guiding Lear Siegler’s rapid ramp-
ing up of terminal production during
the mid-'70s, Shires voluntarily
switched to sales. “Parts shortages,
problems with a vendor—the only
news you hear in the manufacturing
end is bad news,” he says. “Besides,
it was obvious who was making the
big bucks—and it wasn’t the poor
devils in materials or manufactur-
ing.” His receipt of the salesman-of-
the-year award in his first full year
of sales was the beginning of an
ascent through the positions of
central regional sales manager,
national sales manager and then
vice president of marketing and
sales. “The only news in sales has
been good news,” says Shires with a
grin.

Shires says Lear Siegler gives its
executives a three-year plan and

free rein to achieve the company’s
goals. Because he heads an excellent
team, he says, he doesn’t expect any
changes in that or in the Data
Product Division’s consensus ap-
proach to decision making.

“The vice presidents and I have
offices within about 20 ft. of each
other, and we talk pretty informally
back and forth,” Shires says.
“Communications are like that
throughout the company.”

Shires notes that Siegler holds a

16-percent share of the dumb-
terminal market, and says he would
be happy to maintain that share and
simply grow with the market. But
he expects the company to increase
market share in the faster growing
smart-terminal segment, and looks
forward to the generation of “some
real excitement” by Lear Siegler’s
introduction of several new printers
at the National Computer Confer-
ence.

—Kevin Strehlo

KEEP YOUR

To keep your free subscription
to MINI-MICRO SYSTEMS,
watch for the requalification

SUBSCRIPTION

card in next month’s issue.
Please fill it out and return it to
us right away.

Share Your Mag Tape Data
With a Friend
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UP TO 4 TAPE DRIVES

Use

Adapter (DPA)

Let us show you how to have your
data and share it too. (Even if your
CPU'’s are totally different.)

CPU's already interfaced

the Mini Mag Dual Port

B DEC PDP/VAX

B Data General & Look Alikes
B Interdata

B [BM Series |

B DEC LSI I

DPA Features

B No Software Mods

B Any Two Tape Speeds
B 7 & 9 Track

B Virtually Any Tape Drive
B Any Density

y/

If we haven't interfaced your CPU, give us a
call. (Let Mini Mag show you how to save
money and increase your system capabilities. )

MINI MAG MANUFACTURING

Division of Mini Mag, Inc.
5540 Marshall Street Arvada, Colorado 80002 (303) 422-8925
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...describing the price
performance leaders in
table top computers.

Owning an SX from IMS
International is a joy no matter which
model you choose.

Both give youWinchester perform-
ance and a lot more,

Our 5000 SX table top computer
features either a 5.5 or 11 MByte
Winchester subsystem, plus one or
two 5%4" floppy drives.

And our 8000 SX offers a 10, 20
or 40 megabyte Winchester, plus one
or two 8" floppies, and a 17 megabyte
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incremental cartridge tape drive
subsystem.

Both high performance Winchester

subsystems deliver awesome speed
— ten times faster than floppies,
on the average. You can load a 20
KByte system program in less than
a second.

More importantly, IMS systems
are engineered for reliability, so
downtime won't take away the gains
Winchester technology brings.
They're strictly business, from their
metal-not-plastic cabinets to their
test-don't-guess circuitry.

And with our full 2-year warranty,
you have it in writing,

Software for the SXs includes
either single user, or our new
high performance multiuser.
multiprocessor operating sys-
tems, plus BASIC, FORTRAN and
COBOL languages, and a host of
compatibility-tested application
programs.

For complete information and
specifications on the 5000 SX and
8000 SX, along with the location of
your nearby IMS International dealer,
just contact us.

CIRCLE NO. 47 ON INQUIRY CARD

We'll tell you everything you ever
wanted to know about SX.

Call (714) 978-6966 or
(702) 883-7611 today, or write:

VIS

WE BUILD COMPUTERS AS IF YOUR
BUSINESS DEPENDED ON THEM.

2800 Lockheed Way, Carson City,
NV 89701 - Telex: 910-395-6051
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INTERNATIONAL

U.S. computer makers
dominate European market

U.S.-based manufacturers of gen-
eral-purpose minicomputers domi-
nate the West European market for
these machines, accounting for
about three-fourths of all shipments
and installations. Their Europe-
based competitors are typically
strong only in their native coun-
tries.

The overall value of the mini
market in Europe will triple
between 1980 and 1986, from less
than $1.7 billion to more than $5
billion at current values, according
to a 140-page, $2500 report, “The
Minicomputer Marketplace in West-
ern Europe,” published by IDC
Europa Ltd., the European arm of
research group International Data
Corp. The report is based on
interviews with 25 European mini-
computer vendors and 90 system
integrators.

U.S.-based market leaders in
Europe are the same companies
that lead the field in the U.S., says
the report. Overall market leader is
Digital Equipment Corp., which
accounts for about one-fourth of all
shipments and machines installed.
It is also the top supplier in every
Western European country except
France. Hewlett-Packard Co. and
Data General Corp. are also among
the top five suppliers.

The report includes installed-base
and shipment figures in both units
and dollars for the 15 top minicom-
puter vendors in Europe in 1980.
Figures are based on manufactur-
ers’ shipments to end users and
OEMs and include the value of
peripherals, CPU and memory. The
report states that U.s. firms charge
about 15 percent more for equip-
ment in Europe than in the U.S. to
cover higher marketing costs in
Europe.

The report also examines growth
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rates from 1980 to 1986 of the three
main classes of minicomputers.
They include low-cost minis such as
the DEC LSI-11 line, medium-power
machines such as DEC’s PDP-11/34
and 32-bit superminis such as DEC’s
VAX series. IDC’s figures show that
superminis accounted for more than
half of total European revenues in
1980. The report also predicts that
sales will grow by an average of 25
percent a year and will account for
two-thirds of all revenues by 1986.
Minicomputer and pec sales will
grow even faster, but the revenue
share provided by the traditional
mini will drop to less than 20

percent by 1986 because of a
relatively sluggish average annual
growth rate of around 7 percent.
The report focuses on the
general-purpose mini market, large-
ly ignoring the packaged small-
business-system market. Thomas
Bachman of London, England-based
consultancy Inteco Corp., a Data-
quest Inc. affiliate that specializes
in the European small-business-
systems market, points out that
small-business-system configura-
tions based on minicomputers under
IDC’s definition account for a
relatively small proportion of total
sales in Europe. The small-busi-
ness-systems market was worth $5
billion in 1980 and should grow more
than $9 billion by 1986, Bachman
says. —Keith Jones

($ billion)
107

-‘

1980

VALUE OF WESTERN EUROPEAN
MINICOMPUTER MARKET

L General-purpose minicomputers; about 45% are used
! in business applications (Source: IDC Europe, Ltd.)

Small-business systems, including systems configured
around general-purpose minicomputers (Source: Inteco Corp.)

1986

General-purpose minicomputer market in Western Europe is expected to grow from $1.7
billion in 1980 to $5 billion in 1986. Small-business-system market is larger, and is expected
to grow from $5 billion in 1980 to $9.2 billion in 1986.
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In an age when new standards are constantly emerging,
one disk consistently meets or exceeds them aill.

Maxell.The Gold Standard.

Not all disks are created equal. Some are better
than others. To find out what's best for you, look for
Maxell disks. They now carry the Gold Standard
symbol of quality. It's your assurance Maxell disks
meet or exceed every definition of quality. No matter
who establishes it. We've earned this universal supe-
riority by never relaxing our
uniquely demanding quality ) .
control. Every aspect of manu- i
facturing is checked, then maxell
checked again. £D1

Your benefits are many. o
Take the perpetual problemof § .~ | ‘
drop-outs. A drop-out is a tiny i mo! |8
defect that wastes time and
degrades computer accur- T
acy and performance. Now i
that you understand what a
drop-out is, forget it. Maxell
&

disks don’t have any. Each
disk comes to you certified -

drop-out free at the time of manufacture. You can
depend on this quality protecting your valuable
programs and programming time, indefinitely.
We've run disks over ten million passes under
conditions designed to find weak points and wear.
We couldn’t. And you won't.

There is a Maxell disk for the
floppy system you use, or plan
to use. Check your computer’s
instructions. Or write for our
complete, highly informative
brochure.

When you set the Gold
Standard as your level of
g quality, you'll benefit from
s improved disk performance,
immediately. Bank on it.

maxeill.

maxel|
Floppy Disk

FH2

Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020
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France nationalizes
its computer industry

France’s socialist government,
which took power about a year ago,
is nationalizing the country’s com-
puter industry, which includes
substantial minicomputer and ter-
minal manufacturing operations.
The nationalization move has in-
creased suspicion in the industry
that non-French companies are less
likely to get contracts, although the
French government says its involve-
ment makes no difference.

The government has taken con-
trol of ci1 Honeywell Bull, the
largest French computer company.
CII-HB builds and sells the Level 6
line developed by Honeywell Infor-
mation Systems. Another company
coming under state control is
Société Européene de Mini-Infor-
matique et de Systemes (SEMS), the
largest manufacturer of French
minicomputers. Also being nation-
alized is Transac-Alcatel, which
builds multiterminal distributed-
processing systems and banking
terminals.

SEMS is part of Thomson-CSF, a
major manufacturer of telecommu-
nications equipment, military elec-
tronics and components. Thomson-
CSF is 43 percent owned by
Thomson-Brandt sA, the largest
French electronics conglomerate.
The government is buying Thom-
son-Brandt and acquiring a control-
ling interest in Thomson-CSF, and
hence seEms. This is because two
major French banks—also being
nationalized—own approximately 11
percent of Thomson-CSF. Thus, the
government will hold more than half
of Thomson-CSF’s stock.

SEMS generates annual revenues
of around $150 million from manu-
facturing the Mitra and Solar
minicomputer products lines. The
incompatible lines resulted from the
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mid-"70s merger of industrial con-
trol manufacturer Télémecanique
SA, which built the Solar line and
which still holds a large minority
interest in SEMS, and Compagnie
Internationale pour I'Informatique
(cm). c11 sold its Mitra mini family
for communications applications
when the company merged with
Honeywell Information Systems in
France and the rest of Western
Europe (except Italy and the U.K.)
to form c11 Honeywell Bull.

SEMS’s revenues are divided
approximately equally between
Solar and Mitra sales. Both products
have 16-bit architecture, and SEMS
does not plan to introduce 32-bit
machines in either family until 1985.
SEMS hopes to offer the 32-bit HIS
Level 6 models as a stopgap
measure. CII-HB may also start
building the 32-bit machines in
France this year.

SEMS was also considering a
contract with Systems Engineering
Laboratories, a division of Gould
Inc., until early this year, when the
French government demanded the
termination of negotiations, which
had been under way for about four
months. Under terms of the
contract, SEMS would have built the
SEL family of 82-bit machines under
license in France and handled
marketing in France and sales of
SEL-designed machines in Belgium,
Spain and the Middle East. The
government, however, insisted that
SEMS instead forge closer links with
French computer manufacturers,
including CII-HB.

On the other hand, the govern-
ment has not raised objections to
two other deals with U.S.-based
companies. Under one, a Thomson-
CSF-owned display-terminal manu-
facturer, Department des Activités

Péri-Informatique (DAP) will build a
16-bit we under license from
Convergent Technologies Inc. DAP,
which is merging with SEMs, will
sell the Intel 8086-based machine
under the name Corail as a
multifunction work station with
word-processing abilities. = Thom-
son-CSF has also taken a minority
share in Fortune Systems Corp. of
California. Fortune Systems is
building a machine configured
around Motorola’s 16-bit 68000 wp
that will run under UNIX. Thomson-
cSF will sell the machine in France
under the name Micromega.

Another major Thomson-CSF
operation is Compagnie Internatio-
nale Militaire, Spaciale et Aeronau-
tique (CIMSA), which builds military
and avionic systems. Many of those
systems are configured around
ruggedized versions of SEMS mini-
computers.

Thomson-CSF’s non-French com-
petitors cite strong government
preference for Thomson-CSF prod-
ucts when placing public-sector
contracts. But Thomson-CSF says
that a preference policy does not
exist.

Meanwhile, about 70 percent of
Transac-Alcatel’s orders depend on
public-sector contracts, says the
company. Transac-Alcatel’s main
product line is the distributed-
processing 1527 family, introduced
last year. The company had reve-
nues of around $120 million last
year.

The government has also acquired
a controlling interest in CII-HB,
rather than 100-percent ownership,
and has taken over industrial
conglomerate St. Gobain Pont-a-
Mousson, which owns 51 percent of
Compagnie des Machines Bull, a
holding company that owns most of
CII-HB. —Keith Jones
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CORRECTION

The article “Coping with off-
track errors’ by Y-E Data, Inc.
(MMS, February, p. 191) contained
several errors on the first page.

* The article referenced “Win-
chesters” four times—including
once in the subhead. In fact, Y-E
Data’s YD-280 is a 5%-in. floppy-
disk drive.

* The reference to the first flop-
pies should have stated that they
stored 100K bytes on an 8-in. disk.

e Information in the table on
that page was correct, but the type
was misaligned. As a result, speci-
fication data appeared in the
wrong categories. Also, the cap-
tion under the table was misplaced.
The caption pertained to a photo
that was dropped from the story.

Mini-Micro Systems apologizes
to its readers and to Y-E Data for
these errors. Reprints of the cor-
rected article will soon be avail-
able. If you would like a free copy,
please contact Phyllis Anzalone,
221 Columbus Ave., Boston, Mass.
02116, or call her at (617) 536-7780,
ext. 338.

GRAPHICS ADDITION
To the editor:

Lexidata Corp. was disappointed
to see that it was not listed in the
survey of general-purpose graphics
terminal manufacturers (MMs, De-
cember, 1981, p. 81).

Lexidata designs, manufactures
and services a family of medium- to
high-speed, medium- to high-resolu-
tion raster-scan display systems
used in a wide range of graphics and
imaging applications. One of the
graphic arts areas served by
Lexidata is business graphics.

Lexidata’s end-user and OEM
customers, such as General Motors,
Interchart and General Electric,
fulfill some of their business-
graphics needs by using Lexidata’s
System 3400 display processor. The
3400’s modular design allows them
to select a graphic processor
capability that economically meets
their performance requirements.
Raster technology enables photo-
graphic detail, selective updating
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and an unlimited range of colors (as
many as 4096 colors can be displayed
simultaneously out of a pallet of 17
million).

Joyce M. Anderson

Marketing Communications
Lexidata Corp.

Billerica, Mass.

VOICE MESSAGING
To the editor:

Regarding the article “Voice store
and forward—is the message get-
ting through?” (MMs, January, p.
105), I would like to correct an
obvious typographical error made
regarding Delphi Communications
Voice Messaging System. Our
maximum Voice Messaging System
supports more than 10,000 users,
not 100 users as stated in your
article.

Dr. Lawrence A. Lotito

Vice President, Marketing
Delphi Communications Corp.
Inglewood, Calif.

INGRES EVALUATION
To the editor:

I am writing to commend Harvey
Weiss of Weiss & Associates for his
article, “INGRES: a data-manage-
ment system for minis” (MMS,
January, p. 231). Apart from minor
inaccuracies resulting from a delay
in printing, we thought the article
to be generally balanced in presen-
tation and uncommonly accurate
factually. Even the evaluation
matrix—always a sore spot with
vendors—gave, in our opinion, a
generally accurate presentation of
the product.

We believe that your readers are
well served by such articles.

Gary J. Morgenthaler
Executive Vice President
Relational Technology
Berkeley, Calif.

UNDERSTANDING DIGITIZERS

To the editor:
I just finished reading “Under-
standing digitizer resolution and
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Management tools with the
features management people
want most

Features that make desktop computing a plea-
sure. Our new Executive Augmentation System
(EASY) offers fully integrated system solutions for
a variety of office automation requirements.

The EASY ONE Terminal Computer is a power-
ful and flexible decision support tool that’s sure to
improve profitability and productivity. Included is
the DELTA D2100 terminal, 400 pages (1.2Mb) of
local storage, and a high performance letter-qual-
ity printer. The CP/M based software includes Del-
ta's powerful EASY/WRITE word processing
package.

Need local networking/distributed processing /3
capabilities? Delta’s D8000 Multiprocessor (
B
€3

/ "4 /-

System supports up to 32 terminals/printers. Each
device is allocated a dedicated microprocessor
and associated memory to speed response times
and eliminate contention. Other D8000 features
include support of Floppy Disk Drives and 10-40
Mbyte capacity Winchester Disk Drives, MP/M
and CP/NET compatible operating system soft-
ware, and full support for many applications mod-
ules including EASY/WRITE word processing
software.
Can desktop computing really be this EASY? It
can — with Delta Data. Get in touch with us
. today for more information, applications
A assistance or a no-obligation demonstration.

CP/M, MP/M and CP/NET are registered trademarks of Digital Research Corp.

DELTA DATA SYSTEMS CORPORATION

WORLD HEADQUARTERS Sales and service offices in principal

cities throughout the United States

2595 Metropolitan Drive and Canada.
Trevose, PA 19047 Subsidiaries in the United Kingdom
« lelephone (215) 322-5400 and Europe.



Nonrotating
Memory Storage
Increases
Throughput...

And Offers Outstanding Reliability
for Minicomputer Users.

The MaxiRam Memory
Storage System signif-
icantly increases
throughput while virtually

eliminating maintenance,
repairs and downtime.
With no latency time, this
high-speed, solid-state
disc replacement, in core
or semiconductor, can cut
lengthy ‘wait’ times and substantially increase user
productivity. Ideal for swapping, scratch files,
overlay storage, process control, etc. Let us show
you how the MaxiRam System can improve your
performance. With high reliability!

m Imperial Technology, Inc.
y L §

Disc Replacement

831 S. Douglas Street - El Segundo,
— California 90245 - Telephone: (213) 679-9501
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TERMINALS FROM TRANSNET

PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN

+ PURCHASE PER MONTH
DESCRIPTION PAICE  12M0S. 24 MOS. 36 MOS
LA36 DECwriter Il ............ $1,095 $105 $58 § 40
LA34 DECwriter IV ............ 995 95 53 36

LA34 DECwriter IV Forms Ctrl.
LA120 DECwriter Il KSR . .
LA120 DECwriter Il RO .

1,095 105 58 40
2,295 220 122 83
2,005 200 1;‘2] 75

VT100 CRT DECscope .. 1,695 162 61
VT101 CRT DECscope .. . 1,195 11§ 67 43
VT125 CRT Graphics ........ 3205 315 185 119
VT131 CRT DECscope ......... 1,745 167 98 63
VT132 CRT DECscope ......... 1995 190 106 72
VT1BXAC Personal Computer Option 2,395 230 128 86
TI745 Portable Terminal ....... 1,595 153 85 58
Ti765 Bubble Memory Terminal 2,595 249 138 93
}1 Insight 10 Tnv‘ngiaa Ay Al 695 % g; gg
1785 Portable &) ) PS. .. 239 2 1
LML= MR 11767 Portable KSR, 120 CPS ... 2,845 273 152 102
T1810 RO Printer ........ ... 1,695 162 90 61
TIB20 KSR Printer ............ 2195 211 117 80
ADM3A CRT Terminal . .. 595 57 22

ADMS CRT Terminal . ...
R URCR I ADM32 CRT Terminal ... .

ADM42 CRT Terminal ......... 1995 190 106 72

EXCEL 12 CRT Terminal ....... 1695 162 90 61

DATAMEDIA EXCEL 42 Smart Buffered CRT.. 995 96 54 36
COLORSCAN 10 Color CAT ... .. 3195 307 171 116

925 CRT Terminal ........... 850 8 46 31

RECVSI 050 CRT Terminal 1075 103 57 3

Letter Quality, 7715 RO . ..
NEC SPINWRITER Letter Quality, 7725 KSR . .

2030 KSR Printer 30 CPS ... ... 1,195 115 67 43
GENERAL ELECTRIC 2120 KSR Printer 120CPS ..... 2,195 211 117 80

Executive 8020 ............ L1135 121 75 49
LY4SRY1 0 Frecutive 8030 . %95 162 90 61
MX-80 F/T Printer e TE LT R A
MX-100 Printer ... ... 895 86 48 32
E0400 4 Channel Stat Mux . . 1,525 147 82 55
TIMEPLEX £0800 8 Channel Stat Mux ..... 2,050 197 110 74

FULL OWNERSHIP AFTER 12 OR 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS

MICROCOMPUTERS
APPLE ¢« COMMODORE « HP85 ¢ DEC LSI 11

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS « MODEMS « THERMAL PAPER « RIBBONS « INTERFACE MODULES « FLOPPY DISK UNITS

1945 ROUTE 22 « UNION, N.J. 07083 « (201) 688-7800
TWX 710-985-5485 800-526-4965 OUTSIDE N.J.

B 1 RAN. SNE T corporarion
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Letlers

accuracy”’ by Kathy Dunn of
Summagraphics Corp. (MMS, De-
cember, 1981, p. 111). This other-
wise informative article on digitiz-
ers is misleading in places.

Dunn states, “A common miscon-
ception is that the digitizer with the
greatest resolution (0.001 in.) is

e

best suited for every application.”

She gives three faulty arguments to

justify a preference for 0.005-in.

resolution digitizers (of which
Summagraphics is probably the
largest manufacturer) versus supe-
rior 0.001-in. resolution digitizers.

She says that high-resolution
tablets are generally more expen-
sive. This is not necessarily true.
Today’s electromagnetic digitizers
offer 0.001-in. resolution at a cost
equal to or lower than Summa-
graphics’s older 0.005-in. resolution
technology.

Dunn goes on to say that
high-resolution tablets are poorly
suited for low-resolution applica-
tions because they use more
memory and CPU time to process
more digits. This has never been
true. GTCO Corp. and most other
high-resolution tablet manufactur-
ers have switch-selectable, low-
resolution output modes for low-
resolution applications.

Finally, she says, “In a produc-
tion environment, typical operator
positioning skill drops to =0.015 in”
Despite Dunn’s lack of confidence in
an operator’s accuracy, it has been
proven that it is humanly possible to
position a cursor to within +0.001
in. accuracy, and some applications
do require this skill in a production
environment.,

Since GTCO patented the first
absolute 0.001-in. electromagnetic
digitizer in 1975, we've never seen
the use of a high-resolution digitizer
as a disadvantage in any application.

George Helser

OEM Sales Manager
GTCO Corp.
Rockyville, Md.
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Systems Houses can rely on

Tike a dream.

Whatever you're dreaming up, we can help turn it into by experienced business application programmers,

reality. To successfully bring your vertical
market application system to market, you
need cost effective, reliable hardware, and
state-of-the-art software development tools.
North Star offers our own proprietary
development systems as well as
CP/M. Our new “Application
Development System” (ADS)
lets you create your own soft-
ware packages for a wide variety
of applications. ADS provides you
with a powerful set of programming tools
for creating business applications and is based on

a telephone hot-line for your programmers, software
bulletins and development hardware discounts.
To make your dreams come true, and
&y for more information, please write
North Star Computers, Inc.,
ATTN: OEM Sales Dept.,

14440 Catalina Street, San Leandro,
CA 94577. Phone (415) 357-8500.
TWX/Telex (910) 366-7001.

For more information on North
Star’s Application Development
System, clip this coupon.

|

|

|

|

the popular language “C” You can build from existing, NAME :

proven software (word processing, data base manage- ! COMPANY |

ment and accounting) by integrating your software | appress }

w1tSh our staﬁdard busmfess appllfczllltlons. T p— Crire :
receive our n n |

ystems Houses receive ull support including | e S TR

extensive documentation, programming seminars led

Stz 4 £
Ry i Bsihaeks o Foeth Sir Comlporaiy lia, FOLLOW THE STAR

©1981, North Star Computers, Inc.
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12Mb Now!

Don't wait.

: surface. proven ST506 technology (over
You asked for a 12-megabyte

And we've 30,000 shipped), the ST412 has
micro-\Winchester at lower cost. done it been designed for high volume
It’s here. Not a promise, a reality. without affecting trans- manufacturing. \We're ramping up
The ST412 5% -inch micro-Winchester fer rate, form factor production to give you the drives
carries 12 megabytes (10 megabytes, or required voltages. you need, when you need them.
formatted). And you can order units While our ST506, the original Why wait? For complete speci-
today for immediate delivery:. micro-Winchester, is still the right fications, circle our readers’ service

Using proven head and media choice for many systems, the ST412 number. To order an

technology, we've increased track satisfies those applications calling evaluation unit, write,
density to double your capacity per for bigger capacities. Based on the telex or phone.

Seagate Technology

Headquarters: 360 El Pueblo Road, Scotts Valley, California USA
(408) 438-6550 TELEX 172114 SCVL
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961
Newport Beach, California (714) 851-9964
Authorized Distributor: Arrow Electronics
European Sales Office: 8000 Munchen 80 West Germany 89-43-13-900 TELEX 5 213 379

“Turning the tide in disc technology”

©1982 Seagate Technology
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5Y4-in Winchester prices
are dropping drastically

By John Trifari
West Coast Bureau Manager

A price war is shaking the market for low-end 5%a-in.
Winchesters, and threatens to relegate many vendors
of 6M-byte hardware to low-volume orders and secon-
dary positions behind industry leaders Seagate Tech-
nology and Tandon Corp.

Volume prices for 5%-in. hardware are in the $825
range in 1000-lot orders. At higher order levels, prices
have routinely dropped to $700 a unit, with quotes of
$650 per drive common. Some observers fear, however,
that instead of an orderly decline in prices, an auction
mentality is creeping into the market, as 5Y%s-in.
Winchesters become commodity items and as drive
vendors bid on the high-quantity, multi-year contracts
typical of those being placed by a number of desk-top pc
vendors. Reports are circulating that in one case, the
bidding for a large quantity order of 5%-in. Winches-
ters started at a low of “five-and a-quarter for
five-and-a quarter,” with $550 per unit quoted and
finally accepted. Prices for 5%a-in. Winchesters without
electronics have gone even lower in large quantities,
with pricing in the $460 range reported.

As a result, say a number of industry observers,
low-end Winchester vendors whose economies of scale
do not match those of Seagate and Tandon may be
pushed to the sidelines and closed out of the large-
volume 6M-byte business for good. “Price cutting has
turned this market into the sole property of Finis and
Jugi,” says Menlo Park, Calif., consultant James
McCoy, referring to Seagate executive vice president
Finis Conner and Tandon president Sirjang Lal “Jugi”
Tandon. “There may be some business left for other
vendors of 6M-byte hardware, but not what these
companies think there will be.”

Mike Kirby, marketing vice president of small-
Winchester vendor Rotating Memory Systems, Inc.,
Milpitas, Calif., agrees that the hardball pricing
strategies that have become characteristic of the
6M-byte Winchester market since the beginning of the
year may bode ill for low-end hardware vendors not
already established in the market or not prepared to
bomb prices even more than Seagate or Tandon. “If all
I had was a 6M-byte drive, I'd just walk away from the
business,” Kirby says. “To my knowledge there are no
major accounts left where drives of this capacity are an
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Tandon Corp.’s Jerry Lembas: “We haven't brought the price of our

Winchesters down simply for the sake of doing it. We're in business to
make money."

issue.

Setting the pace for volume pricing of 6M-byte,
5¥a-in. Winchesters—and incurring the wrath of many
industry executives in the process—is Chatsworth,
Calif.-based Tandon Corp. with Scotts Valley, Calif.,
small-Winchester pioneer Seagate Technology not far
behind. “The 6M-byte Winchester is a short-lived
product,” says Andrew Roman, Newark, Calif., indus-
try analyst and publisher of The OEM Disk Pricing
Report. “These vendors have a window—a limited time
in which to land the major accounts that will provide
their future business. They must bring prices down.”

The use of price cutting as a technique to gain market
share is nothing new in hardware marketing circles, but
many feel that the vehemence accompanying the round
of 5%s-in.-Winchester price chopping is a bit startling—
even for an industry that has become as fast-paced as
the OEM rotating-memory business. “I would classify
these price cuts as simply uncalled for,” says George
Sollman, marketing vice president at Shugart Associ-
ates, Sunnyvale, Calif. “At the prices I've heard
quoted, you wonder where the bottom line is coming
from.”
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Industry Analyst Raymond Freeman Jr.: “You need high quality to
get on a buyer's bid list, then you go for price.”

Sollman says the pricing battle is a reflection not
merely of the use of pricing as a tactic to gain market
share, but also of a temporary slowdown in the demand
for lower capacity small Winchesters. When Seagate
and Tandon are involved, he goes on, the price war can
be reduced to a scenario that he calls the “I'll do you 50”
deal. “Seagate quotes a price to a customer,” he
explains, “and then Tandon comes in and quotes $50
less.” RMS’s Kirby also feels that motives underlying
the price cutting are partially the result of the
realization that despite its youth, the market for
6M-byte 5%s-in. Winchesters may have temporarily run
out of steam. “Things have leveled off for a moment,
and buyers are looking into higher capacity drives,”
Kirby explains. “Under those circumstances, all you can
do to move lower capacity hardware is to drop the price
even more.”

Still, Kirby is puzzled by the aggressive pricing of
lower capacity drives and by 7Tandon’s moves in
particular. “With Seagate, it’s never a giveaway,” he
says, “but Tandon doesn’t have to do this. They're
leaving a lot of money on the table.” Roman also points
to the price that Tandon is paying for the privilege of
supplying low-cost 5%-in. fixed-disk drives. “At the
5000-unit level, Seagate is quoting $725 a drive,” he
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Industry analyst Jim Porter: “/f orders reach the 100,000-unit level,
then (suppliers of higher capacity drives) may find themselves under
the same pricing pressures that competitors of Seagate and Tandon
find themselves under in the 6M-byte market.”

reports. “At the 4999-unit level, Tandon is charging
$650 for the same piece of hardware.

Seagate’s Finis Conner feels, however, that more is
involved than a simple price difference between
companies. “The net effect of Tandon’s pricing policies
is to destabilize the marketplace,” he says. “They are
causing confusion in the market by going in and
attempting to buy the business by bombing prices and
accepting ridiculously low margins.” Conner says that
he has seen 1000-lot orders quoted at 5000-lot prices,
and that he has been told that Tandon has tied
Winchester orders to sales of its 5%-in. floppy-disk
drives. “Essentially, Tandon has told customers depen-
dent on it for floppy-disk drives that they will have to
take both or take nothing,” he says. “To me, that
smacks of unfair competition if it’s true.”

Tandon senior vice president Jerry Lembas says that
his company’s Winchester pricing strategies are based
simply on sound business practices,and that allegations
that his company is forcing Winchesters down custom-
ers throats by making the sale of floppy-disk drives
contingent on acceptance of fixed-disk hardware are
simply untrue. “We haven’t brought the price of our
Winchester down simply for the sake of doing it,” he
says. “We're in business to make money.” Lembas also
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Shugart’s George Sollman: “At the prices I've heard quoted, you
wonder where the bottom line is coming from.”

denies that his company is trying to buy its way into the
market. “The companies that we’re signing with are the
ones that dictate price—not us,” he explains. “They
know what the price of this hardware has to be.”

As an example, he points to Seagate’s contract with
Apple Computer, Inc., to supply fixed-disk drives for
that company’s Apple 111 desk-top pe. “The hard-disk
option for the Apple 111 was originally priced at $4000
because they were paying Seagate $750 to $800 for the
drive,” he explains, calling this price “a license to steal”
on Seagate’s part. “But even at $3500, there weren’t
any takers for that subsystem,” he goes on, “and now
they’re trying to move it at $2500.” Lembas says,
however, that the market price of that subsystem
should be in the $2000 range, “and that means that the
drive itself has to be priced around $500.”

Lembas is also sensitive to allegations that his
company is the only low-ball pricer in the fiercely
competitive small-Winchester market. “We're seeing a
lot of pricing pressure from the little guys even if they
don’t have a product to deliver in quantity,” he says.
“I've also heard rumors of buy-in pricing from Sea-
gate.” Conner thinks that this is nonsense. “There will
continue to be normal price reductions of our hard-
ware,” he says. “This is a responsible business
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Micro Peripheral’s Ralph Gabai: Higher performance drives may be
immune to low-ball pricing, but “If the price baseline is lower, that just
makes things all the more difficult.”

approach as volumes grow, and it will be our approach.”

Lembas stresses that whatever the price of his
company’s hardware, margins will not be sacrificed in
the process because, he says, “There is no one in this
industry that can build 6M-byte hardware as inexpen-
sively as we can,” pointing to Tandon’s policy of vertical
integration and to its offshore subassembly facilities,
where labor costs are lower than in the U.s. “The key
point is who can afford to make money at lower prices,”
he says. “Our motors and actuator assemblies are done
offshore, and that can save us around $25 to $30 per
drive compared to the competition.” Conner thinks this
argument is specious. “It doesn’t take much to figure
out what one of these drives costs,” he says. “Nobody
will keep taking business at 20-percent margins. Later
on, Tandon will be forced to raise prices.”

Others believe that as a result of rapidly declining
prices, hardware quality may suffer. “As you move to
these lower price levels, someone has to take short-
cuts,” says Shugart’s George Sollman, “and quality is
Jugi’s Achilles’ heel.” Sollman reports that from what
he’s heard from Shugart customers, Tandon drives
have a higher DOA rate, and that many people, including
himself, believe that of the two, Seagate offers a higher
quality device.
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Industry analyst Andrew Roman: “These vendors have a window—
a limited time in which to land the major accounts that will provide
their future business. They must bring prices down.”

RMS’s Kirby also wonders if Jugi Tandon and crew
were cutting corners to bring low-cost hardware to
market. “A Winchester isn’t like a floppy, and I don’t
think Jugi knows what his drives are really costing
him,” Kirby says. “You need a lot more testing and
quality control when dealing with Winchesters, and
once you seal one of these drives up, you just can’t have
any more problems.”

He says RMS has tested Tandon Winchesters and
compared them to other 6M-byte hardware, including
his company’s own product line, and the results left a
little to be desired. “We read the inner, middle and
outer tracks on all the drives to measure bit shift,” he
explains. “On the 10-point scales used by the tester,
Tandon’s hardware was in the 2 to 3 range; our
hardware was in the 8 range. Seagate showed up in the
6 to 8 range.” Unfortunately, Kirby says, there are
some customers who don’t understand the significance
of these figures, “and I'm not sure that Jugi under-
stands their significance either. He’s going to need
quality, and quality costs money.”

Seagate’s Conner says that his company has closed a
number of high-volume contracts on the basis of quality
and not low price, and that, “You get what you pay for.
It is unreasonable for a customer to expect that we will
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Seagate Technology’s Finis Conner: “(Tandon is) causing confu-
sion in the market by going in and attempting to buy the business by
bombing prices and accepting ridiculously low margins.”

price our product the same as anyone else’s with less
commitment to quality.”

Lembas feels that his company is taking a bum rap on
the quality/pricing issue as it relates to 5%a-in. Winches-
ters, and one of his customers backs him up. One report
circulating through the San Francisco Bay Area
indicates that Televideo Systems, Inc., had expressed
dissatisfaction with the quality of Tandon’s hardware,
but one Televideo spokesman says, “There is no truth
to that report. Tandon’s Winchesters are above re-
proach.”

Santa Barbara, Calif.-based industry analyst Ray-
mond Freeman Jr. also wonders about the extent to
which quality is a determining factor in selecting one
drive over another. “Quality may be the most impor-
tant issue of all,” he says, “but you don’t sort out
vendors on that basis. You need high quality to get on a
buyer’s bid list, then you go for price.” Low-quality
products simply won’t be accepted, he says, “and it
would be out of character for Jugi Tandon to offer a
low-quality drive.” Freeman has no comment on quality
comparisons between Seagate and Tandon hardware.

Issues of what is and what is not good for the market
and whether quality is taking a backseat to pricing
aside, many observers are concerned about the extent
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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

e 1024 X l_()’lfl rym]ulinn
(1024 X 768 viewable). e 512 X 512 resolution.
* MC68000 16-bit processor

e Z-80 8-bit processor.
* 8 color overlay.

OPTIONAL FEATURES INCLUDE: OPTIONAL FEATURES INCLUDE:
® 256 simultancously displayable ® 16 colors.
colors/16 million color combinations. e 13 15" and 19" displays.
e Dual 500K byte flexible disk drives. e Single or dual 256K flexible
* 1OMB or 40MB fixed disk drives. disk drives.
L l[\ to 8 MB user Hd(]I'L"ﬁ'\ilhlL' RAM. e 30K user addressable RAM.
e [DRIS, C, PASCAL, FORTRAN. e CP/M, PASCAL, BASIC.

OTHERS PROMISE. WE DELIVER.

Chromatics

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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MiniScribe I 5%” Winchester Disk Drive

When you see why it costs so little....
You'll understand why it’ll last so long

Rugged and reliable rack-and-
pinion motion translator, proven
in IBM 1311, 2311 and 2314 Disk
Drives, allows increased number
of recording tracks with full-step
detenting. The resultant improve-
ment in positioning accuracy pro-
vides higher recording density,
leading to greater reliability and
lower cost.

Two disks give 12.8 megabytes
of unformatted data storage
capacity. One disk provides
6.4 megabytes.

Read channel uses an IC ampli-
fier in close proximity to the
read/write heads. This means
fewer components and assures
reliable operation in electrically
noisy environments.
Standard ST506 interface, plus form
factor and voltage requirements identi-
cal to a 5% floppy drive, simplify
system interfacing.

12.8 MByte MiniScribe T

For just $825*, MiniScribe I delivers 12.8 MBytes of extensive background in the design and large-scale

unformatted data storage capacity. Or, you can get 6.4 production of Winchester disk drives. Thus years of ex-

MBytes for just $650*. Simplicity and proven technol- perience, as well as comprehensive testing and proven

ogy are the keys...to both low cost and high reliability. quality control methods, stand behind every MiniScribe T
MiniScribe can offer this combination of low cost, we deliver.

high performance and high reliability because of For complete details, call (303) 651-6000. Or,

an innovative mixture of Winchester and other proven write MiniScribe Corp., 410 South Sunset, Longmont,

disk technologies. The designers of MiniScribe I have CO 80501.

*OEM price in quantities of 1000.

MiniScribe Corporation
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to which the commodity pricing policies of the low-end
market will impact vendors that have not yet entered
the eM-byte fray in volume. Two such vendors are
Shugart and MiniSeribe Corp., Longmont, Colo.

Shugart’s Sollman is emphatic when he says that his
company intends to be an active contender for 6M-byte
business despite the forebodings of many who feel that
Shugart has too much catching up to do. Shugart has
not yet delivered large quantities of its SA600 series
5%-in., 8M-, 6M- and 12M-byte Winchesters (MMS,
January, 1980, p. 20), and one company source confirms
that the single-platter, 3M-byte SA602 will most likely
be dropped (MMS, March, p. 10).

Kirby doesn’t think Shugart stands a chance in the
6M-byte market, and that the 12M-byte business is
already cluttered with companies that are delivering
hardware. “I don’t see how Shugart will succeed unless
everyone else rolls over and dies,” he says. Analyst
Roman believes that the Sunnyvale, Calif.,, Xerox
subsidiary will stay in the 5%-in. business, but that it
will not be a major supplier of OEM hardware. “There is
no way that they will impact this market,” he says.
“Their hardware is priced too high, and besides, the
majority of their drives will be earmarked for Xerox’s
820 computer.”

Shugart’s Sollman disputes claims that his company
will not actively participate in the 5%s-in. OEM Winches-
ter market. “We are prepared to compete for this
business, and we will cut prices to do so if necessary,”
he reports. “If you want to participate and that’s where
prices are, then you lower prices to that level.” He will
not comment about to what extent Shugart is prepared
to cut prices to compete for large-volume orders. He
says Shugart will produce 30,000 5¥s-in. Winchesters
this year, and could hit 60,000.

Bill Westlake, marketing vice president at Mini-
Scribe, feels that his company will be able to compete
for large-volume business a year from now. “There are
certain realities in this business,” he says, “and we're
about a year away from being able to bid on some of the
large volumes that are being talked about.” He says
Miniseribe will be shipping about 1000 units a month by
June, and will focus on 5000- to 10,000-unit orders.
“There are a lot of those out there,” he says, “and we
intend to be a significant factor in that market.”
Westlake is firm, however, in stating his company’s
resolve not to buy business. “I have nothing to fall back
on,” he explains, “I have to survive on one product.”

MiniScribe is taking a pricing lead in the 12M-byte
sweepstakes, however, and it is to this arena that the
battle for small-Winchester dominance may soon shift.
Key players again promise to be Seagate and Tandon,
the former with its 12M-byte ST-412, a two-platter
device announced this year as a replacement for the
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two-platter sT-512, the first 5%-in. Winchester
equipped with thin-film read/write heads (MMs, Janu-
ary, p. 17). A super-low-cost single-platter version of
this drive, the sT-406, reportedly will be ready around
mid-year. The ST-412 is now being shipped in evaluation
quantities. Tandon, meanwhile, says it is shipping
14M-byte hardware in volume.

Right now, prices for this hardware are stable, says
Shugart’s Sollman, although 6M-byte pricing policies
will have a percolating effect on higher capacity drives.
Kirby too reports that pricing for higher capacity
5%s-in. Winchesters has not yet been impacted by the
discounts characteristic of the low-end market. “But,”
he says, “Jugi isn’t there yet. Once he is, all bets are
off.”

Jim Porter, Mountain View, Calif., industry analyst
and publisher of Disk/Trend Report, notes that compa-
nies such as RMS will be able to compete effectively
when it comes to lower quality orders. “There are a lot
of system designers out there who will order 12M-byte
hardware at the 5000-lot level,” he says. “But if
100,000-lot orders are discussed, the rules change.” The
reason, he says, is that, “Essentially, we're talking
about a 6M-byte technology drive. If orders reach the
100,000-unit level, then these companies may find
themselves under the same pricing pressures that
competitors of Seagate and Tandon find themselves
under in the eM-byte market.”

Ralph Gabai, chairman of Micro Peripherals, Inc.,
Chatsworth, Calif., also looks to lower prices for higher
capacity drives, and anticipates that Tandon will take
the lead in this regard. “They have always had the
approach of being the price leader,” he says. “They’re
very aggressive.” Gabai anticipates that, like 6M-byte
5%s-in. Winchesters, stepper-motor-driven, 12M-byte
drives may ultimately become a commodity item.

Higher performance drives such as those aimed at
the multi-terminal market may be immune to low-ball
pricing, he says. “When you start talking about these
drives you have to start explaining price differentials in
terms of drive performance,” Gabai explains, “and you
pay for performance.” Nonetheless, despite his compa-
ny’s announced intentions to offer higher performance
hardware and staying out of the commodity hardware
market, Gabali is looking over his shoulder. “If the price
baseline is lower,” he says, “that just makes things all
the more difficult.”

Others share Gabai’s sentiments: “I don’t need this
aggravation,” says Shugart’s Sollman. “There’s a lot of
hype going on, and I wonder what good it does to get
into these pricing battles.” Kirby also has a philosophi-
cal outlook on the subject of Winchester price cutting:
“It’s unfortunate that this is going on the way it is,” he
says. “It could really screw things up for all of us.” Il
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Longit ude

48 Bit Virtual Memory Power Plus

Publication Quality Graphics

) / i iRAP} MAINFRAME

The PGM is a cost effective innovative device for
implementing massive FORTRAN programs (up to 4
megabytes in size). Not only is the full DISSPLA
graphics package available, but also INTERACT, a
truly interactive and self teaching program for non-
programmers. Create your own publication quality
graphics with INTERACT. In fact, with the exception
of the photograph, everything on this page was
created using the SUPERSET PGM.

The PGM leapfrogs 32 bit machines with its 48 bit
precision. The 11+ digit decimal floating point pre-

cision of the PGM is almost double the 5-6 digits

of 32 bit computers. 48 is divisible by 3,4,6,8,1216
and 24. The PGM is at home in Octal hexadecimal,
full ACSIl and 6 bit character codes. It interfaces

8 bit micros, 16 bit minis and 12 bit A/D converters
perfectly

) CATH ) LEF

The PGM operates both as a dedicated machine or a

node to a central mainframe. Optional sum checking

is provided for data integrity in Host communications
RS232, IBM 2780, DCT 2000, and other protocols are
supported. The PGM can provide DISSPLA facility to

N

users of a mainframe without incurring mainframe
memory or execution overhead

Have your own mainframe at your fingertips anytime
you need it. No more waiting for a port in a multi
user environment. The PGM's minicomputer price
makes it an ideal device for either a dedicated
controller or an interactive workstation. Prices
start at $27,000.

 SUPER

10633 Roselle Street
San Diego, CA 92121 (714) 452-8665

A typical workstation might consist of

1 A plotter for hard copy (Houston Instrumenis. Zeta, Calcomp. elc)

2 The tinal graphics can be transterred to a tape, ftor a Dicomed microlilm unil
Xynetics flatbed. Zeta drum plotter. of for backup purposes

3 The SUPERSET PGM with 5 RS232 ports, 29 Megabyle Winchesler disk and up
to 383 Kilobytes of error cotrecting memory

4 A color monitor (Chromatics, AED. etc) or a high resolution monochromaltic
terminal (Tektronix, Megatek, elc )

% A digitizing tablet (Houston Instruments, Summagraphics etc)

6 An inexpensive console CRT terminal (Hazeltine Zenith elc )

DISSPLA Is a registered trademark of Integrated Software Systems Corporation
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Potentially huge market

developing for robotic systems

By Eric Lundquist
Associate Editor

The huge potential market for robot systems aimed
at increasing productivity on America’s factory floors
has spawned a new breed of system integrators intent
on garnering a profitable share of the industrial-
automation business. But these new robotic system
builders face a host of obstacles as they maneuver
through an unstable economy to establish an early
market position.

If there is one characteristic common to many of the
emerging robot system companies, it is a belief that
their expertise in computer and communication technol-
ogy will be a major factor in technologically outdistanc-
ing established vendors. The robot business has been
compared to the early years of the minicomputer
market when a large number of new companies arose to
challenge the mainframe mentality with minicomputer
technology. The challenge was successful, as evidenced
by the remarkable growth rates of companies such as
Digital Equipment Corp., Data General Corp. and
others, but that competition was not without casualties.

With the definitions of robots and robotic systems up

POTENTIAL FOR ROBOTICS IN THE 1980s

($ billion)

N\ \

With 50%
annual growth

o

With 35%
annual growth

1987

1990

- L L~
1980 1983 1985

Dramatic growth for the robot market is predicted by the Yankee
Group, which forecasts at least a 35-percent annual growth.

($ thousand)
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$24 iy
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Installation

Accessories
$100

$25
(25%)

Basic
robot

TYPICAL ROBOT SYSTEM COST BREAKDOWN

$64
q (56%) P
Welding Material Machine Spray Assembly Machining All
handling loading painting robots

Robot prices will decrease as the number of installations rises, according to Tech Tran Corp.
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An AID 800 industrial robot from Automatix tackles a welding job.

for debate, the number of current and projected robot
installations varies with the interpretation. Most
industrial robots have three elements in common: a
controller for programming the robot’s movements, a
manipulator consisting of a base and an arm that allows
movement and the end tooling, which forms the robot’s
hand and performs the work. As the requirements
placed on the robot become more intricate, the

controller becomes more sophisticated. In design,
today’s robots are sturdy rather than sleek and are
built for fixed installation rather than movement,

As the Boston-based Yankee Group consulting firm
states in a recent report on automated intelligence,
“Robots are blind, one-armed imbeciles. They are
incapable of either setting up their own work or
adjusting to changes in their work environment,
Today’s robot requires extensive human supervision
and cannot function effectively outside of a highly
controlled work environment.”

The networking and integration of robots into
manufacturing is a common goal of robot builders and
integrators. But the means for achieving that goal
differ among companies. The Yankee Group contends
there are five elements to a turnkey robotic system:
robots, computers for control, advanced sensors for
feedback, computer programs for intelligence and
fixturing and material-handling elements.

Few customers are willing to install complete auto-
mated systems, particularly at a time of economic
recession and considerable unused manufacturing ca-
pacity. But many customers are willing to investigate
and invest in a modest degree of automation. Many new
robot-system houses are aiming initial sales at compa-
nies that might be overlooked by large, established
robot firms.

“We are starting to see the beginning of the

® —Major problem/need
—Moderate problem/need
—Minor/no problem

Problem/area
improvement needed

Manufacturers

Companies
planning to
use robots

Companies
that use
robots

Researchers

. Low-cost, effective vision-sensing

. Easier, standardized programming

. Improved gripper dexterity

L . Greater flexibility (number of applications)
Capabilities
Low-cost, effective force-sensing

. Lighter, smaller robots

N o oA WwN =

. Improved control systems

e 900

. Greater speed

N

. Improved positioning accuracy
(within +.005 in.)

Improved repeatability

Performance

» w

Improved reliability

. Reduced robot cost

ad

Improved ability to interface with existing

Other equipment

needs

w

. Improved safety

S

Turnkey systems

Improvements in robot performance are still needed, according to a Tech Tran Corp. survey of robot manufacturers, researchers and users.
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National introduces
industrial strength

microcomputing.

The new MICROSYSTEM 6600 Series —with
CP/M® and Multibus™ —lets you integrate a
microcomputer system into your industrial
operations quickly and easily.

If you've been looking for a fruly versatile
industrial microcomputer system that doesn’t cost
an arm and a leg, your search has ended.

Our new MICROSYSTEM 6600 —now avail-
able in 4- and 8-slof rack-mounted versions with
dual double-density floppy disk drives — offers
more flexibility, durability, and reliability than any
other sysfem in its class.

There’s simply no other microcomputer
system around that provides a more complete
system solution than the 6600.

CP/M and Multibus: the safe buy. We've
combined two industry standards fo form the
heart of MICROSYSTEM 6600.

We chose the CP/M operating system for its
ease of use and the wide range of high quality
application programs available that interface fo it.

Following this logic through to the hardware
led us directly fo the Multibus. Because no other
system bus can offer you the unlimited hardware
flexibility of Multibus.

Inside the MICROSYSTEM 6600. In addition
to CP/M and Mulfibus, each MICROSYSTEM
6600 includes at least 64K bytes of user
memory, plus a variety of other practical hard-
ware/software features.

Each system, for example, offers one or two
RS232C asynchronous ports, a Centronics 702-

type printer interface, and six programmable ports.

The 6600's fully integrated software pack-
age includes a text edifor, an assembler, a
debugger, file mainfenance utilities, and full
sysfem diagnostics.

Plus, you have up fo five slofs for your
sysfem configuration. For these purposes,
we currently offer 50 field-proven board
level products.

Everything from analog /0 controllers and
serial 1/0 expanders fo IEEE 488 instrument
contfrollers.

So look info our new industrial strength
MICROSYSTEM 6600 Series. And sfart solving

Please send me all you've got on the industrial
strength MICROSYSTEM 6600 today.

your system problems today.

To find out just how easy sysfem solutions
can be, send in the coupon below or call us
toll-free at (800) 538-1867. In California call
(800) 672-1811.

1

BSME National Semiconductor Corporation
TITLE PHONE 2900 Semiconductor Drive

Mail Stop 16250
COMPANY Santa Clara, CA 95051
ADDRESS National
cITY __STATE 2P Semiconductor

The Practical Wizards

APPLICATION of Silicon Valley

MICROSYSTEM 6600, the industrial

strength microcomputer.

CP/M is a registered frademark of Digital Research, Inc. Multibus is a frademark of Infel Corporation
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system-house concept, bridging the (robot) builders
with the end users who desperately need the technolo-
gy but are not equipped to use it,” says Jerry W.
Saveriano, vice president of marketing and applications
for LTI Robotic Systems, Torrance, Calif. “There is a
niche that needs to be filled, and there are system
houses coming that understand the technology and can
transfer it to the end user.”

Saveriano says standard robot components tend to be
“80 percent ready to go to work, but somebody has to
take the remaining 20 percent home for a specific
application.” He believes that, within several years,
system houses that buy the robotic front-end compo-
nents and incorporate their own proprietary software
and processing units will account for a substantial share
of the robot market, although he won’t predict how
large that share will be.

LTI is not wholly altruistic in its hopes for a
blossoming system-house business—the company is a
system house. Saveriano says he is working with the
Robot Institute of America “to start a system-house
council as part of the institute so we can negotiate
better OEM agreements with the builders and work
toward standardization of some components.”

Recent entries into the robot market—including
Control Automation, Princeton, N.J., Automatix Inc.,
Burlington, Mass., and United States Robots, Con-

shohocken, Pa.—are vying against some firmly estab-
lished competitors in what is still a small market. Laura
C. Conigliaro, a robotics analyst with Bache Halsey
Stuart Shields Inec., estimates that the 1981 U.S. robot
segment represented $155 million in sales. Much of that
business is owned by robot industry leaders Unimation
Inc. (a subsidiary of the Condec Corp.) and Cincinnati
Milacron Inc. Conigliaro predicts that this year, the
U.S. robot market will total $215 million in sales. She
also forecasts that, during 1982, Unimation’s market
share will drop from 1981’s 42 percent to 385 percent,
and Cincinnati Milacron’s will drop from 32 percent to
25 percent. While unit sales and revenues are small,
healthy growth is predicted over the next 10 years.

Tech Tran Corp., a market-research firm based in
Naperville, Ill., projects that the number of U.S. robot
installations will rise from an installed base of 4500 in
1981 to 250,000 by the end of 1991. Most of that growth
is predicted to come after 1985. By 1991, annual unit
sales will be between 60,000 and 80,000, reaching $2
billion by 1991, Tech Tran predicts. As the number of
robot applications increases, prices are expected to
decrease, and Tech Tran estimates that the average
price of a typical robot installation will decrease 15 to 20
percent over the next 10 years.

The Yankee Group estimates that, at its worst, the
robot market will grow 35 percent annually, and, at its

Automatix takes a systems approach to the robot market, using front ends from Hitachi and building its system around the Al-32 control
processor.
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“We bring humanity
a system for success.’

“To get on with the business of selling systems, you need software that's quick and easy
to develop. That's our speciality.

“We Vectors are designed to be the software specialist’s friend. We meet your criteria for
vendor selection with our industry-standard, upgradable, modular hardware, a CP/M®
operating system and excellent development software. All backed by a host of Vector-
developed and supported generic packages like MEMORITE® word processing and
ExecuPlan® financial planning and forecasting.

“With fast ZB0OB® 6MHz microprocessors, a choice of storage capacities from 630KB to
32MB, stand-alone and multi-share systems, and an S-100 bus, our hardware accommo-
dates your software needs for most systems and offers upgradability for all.

“Our CP/M operating system is coupled with Vector software development tools like
SCOPE® (Screen-Oriented Program Editor), RAID® (Rapid Interactive Debugger), and the
ZSM assembler. These programs can cut your software development time by 30% to 90%.

“All of our systems are shipped with Microsoft Basic-80. FORTRAN-80, CIS COBOL,
APLV80, Pascal/Z+® and a Microsoft Basic-80 compiler are optionally available.

“We also offer a full complement of our own programs so that you don't have to start
developing your turnkey system from scratch. Our MEMORITE word processing is specifi-
cally written to be easily ‘customized, and the ExecuPlan grid planner for financial man-
agement gives you a generic software tool that you can tailor to suit your specific
customer’s needs. CONECT® communications and Data Management programs are also
available from Vector.

“With our modularly-expandable hardware and transportable software, both your and
your customer’s investments are protected. Your customers will never be boxed in—they
can continually expand as their needs expand. And their Vector software, as well as the
software you've developed, will still run on their system.

“Quick delivery is a fact at Vector. We deliver a full support package, as well as complete
systems, a nationwide on-site service program, professional sales and technical training,
and generous discounts. Not to mention an award-winning national advertising program
and comprehensive co-op ad plan.

“So call us at 805-499-5831 or 800-235-3547. In California, call 800-322-3577. Or write
to us at 500 North Ventu Park Road, Thousand Oaks, CA 91320.

“We're the systems house success system.”

VeCTOR

Vector Graphic, Inc.

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.
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best, the market could grow 50 percent a year. Using
those projections, the 1990 market could range from
$2.5 billion to $6 billion, The Yankee Group predicts.

The Yankee Group believes two factors will deter-
mine the extent of the robotics market: “The market
growth will be directly related to the degree to which
acceptable advance sensors are developed,” and, “be-
yond technology advances, the manner in which
corporations overcome present middle-management
and labor resistance will affect market growth,” the
report states.

Through improved sensors, particularly vision sen-
sors, and the incorporation of advanced wps with
sophisticated software and communications channels,
many new robot builders and robotic-system houses
hope to outdistance the entrenched competition. Some
new firms build entire robots, including manipulators
and end tooling. Other companies, including some of the
country’s largest corporations, incorporate proprietary
controllers into the mechanical robot front ends, which
are purchased under rights agreements from other
firms.

“I think we probably make more extensive use of
computers than other people do. We have designed our
system to be 100-percent digital,” says Gordon Robert-
son, president of Control Automation. In March, the
company introduced a three-armed robot, a vision
module and controller.

Robertson and his colleagues have designed the

110

system based on a hierarchial control structure. The
robot’s physical movements are driven by brushless DC
motors, each of which is controlled by a dedicated 8-bit
wp. The dedicated wps are orchestrated through a
central path-control computer, built around an Intel
8086. A third control level—at which decisions are
made about which movement the robot should make
next—is overseen by a Hewlett-Packard Co. 9915 and
transmitted via an RsS232 line. The system uses HP
BASIC because, “It’s the language that most people who
know anything about computers are most familiar with,
It’s not the most powerful or fastest language, but you
don’t need power or speed in this application,” Robert-
son says.

The hierarchical structure and use of the RS232 line
enables users their own controllers and permits a
modular design, Robertson says. The vision processor
acts as a peripheral to the overall system and can act as
a stand-alone unit.

Robertson says that the computer and electronic
components required twice the development time of the
mechanical components. But the company can use
advanced electronics, and that sets firms such as
Control Automation apart, he says. “Some of the other
manufacturers have a lot of expertise coming out of the
machine-tool industry or some similar background. As
such, they are not immediately familiar with the
possibilities and capabilities of the wp or pe,” Robert-
son says.
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Vincent van Gogh would have given his leftear
foran AEDA5I2 graphics terminal.

To impress his

young paramour,

van Gogh cut

off a piece of his

right ear. He

simply couldn’t

live without love. Nor could he live

without the vibrant colors of his craft

—which is why he'd have given his

left ear for the powerful graphics and

imaging capabilities of the AED512.
This intelligent, full-color raster

graphics terminal would have given

van Gogh the purity and intensity

of color he demanded —with a palette

of 16.8 million hues. The ability to
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display 256 colors simultaneously. Plus
two serial interface ports. Half-second
image transfers by DMA. Emulation
of the Tektronix 4010 family. And a
price tag even an artist could afford.

Besides the striking self-portrait
displayed here on the ‘512 screen,
van Gogh would have been able to
produce equal masterpieces in
CAD/CAM, animation, business
graphics, cartography and TV
production.

He would certainly have joined
our Graphics User Group to trade
techniques with others in this growing
colony of AED graphics masters.
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You, too, can join the AED colony
and create your very own master-
pieces. With the AED512. Call or
write us today for a free brochure, full
technical specifications, and informa-
tion about our 16 demo diskettes.
Advanced Electronics Design, Inc.
440 Potrero Avenue, Sunnyvale,

CA 94086. Phone 408-733-3555
TELEX 357498

Sales Offices: LA 213-907-8811
Detroit 313-352-4290/ New Jersey
201-238-6322 / Boston 617-256-1700.

ADVANCED
AELEC ONICS
DESIGN, INC.




TS-1 qives you the best of everything. From ergonomics to emulations,
from upgradable performance to user features. Never
hias one terminal had so much to offer to such a wide variety of users...
Lherefore your Total Solution. ..

Through user-selectable or optional changes the TS:1 Emulates
Almost Any Terminal, .. : J

The result is remarkable cost-efficiency with unbeatable performance,
and obsolescence-proof design for today and tomorrow...

Just some unbeatable features. ..
« Built in Bell 212 compatible modem /auto dialer (optional)
« 16K memory with horizontal scrolling to 256 columns (optional)
« Visual attributes not stored on screen
« lJusiness graphics with 100 characters
L
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TEST DRIVE THE
NEW MADZAR Z.
THE LOW MILEAGE
HIGH PERFORMANCE
MODEM., $117

The Madzar Z9600. The Z that out performs any other asynchronous
modem for all your short haul trips around town. Try a free trial test
drive of our Z for 30-days on credit approval. Be particular. Buy the
best and join the ranks of our growing list of customers like NASA,
Western Electric, G.E. and the U.S. Army to name a few.

m Up to 9600 BPS m Up to 10 mile range m Self Test m Transmit &
Receive Indicator m Power Indicator Light m Only $117 @100 pcs to

$167 unit quantity.

MADZAR Corporation, 37490 Glenmoor Dr.,

Fremont, CA 94536, (415) 794-7400. CORPORATION
CIRCLE NO. 61 ON INQUIRY CARD

For further information call or write
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Robertson’s view is supported by S. Stanley Mintz,
president of Intelledex, Inc., Corvallis, Ore. “Most
established robot companies came out of the machine-
tool industry. Those companies are users of computers;
we are inventors of computers,” Mintz says. Intelledex,
formerly Lesta Co. was incorporated in September,
1981. Several of the company’s officials, including
Mintz, were formerly with H-P, where Mintz was an
R&D section manager. Mintz is reluctant to disclose the
company’s plans, but he does say the company will build
a complete robot aimed at the light industrial-assembly
market and having a variety of vision systems. The
system will probably use an Intel 8086 or a Motorola
68000.

The 68000 also proved attractive to Phillipe Villers,
president of Automatix. Villers has also taken a system
approach to the robotic market. His company has used
front ends from Hitachi and built the system around the
AI-32 control processor, using dual 32-bit control
processors. Automatix, a privately held company, has
seen sales climb from $400,000 in 1980 to $3 million last

year.

Regarding the company’s decision to use the 68000,
Villers says, “People want to transcend the 32K- to
64K-word addressing limit. Also, as you get more
sophistication, you want more compute power, and you
want to do arithmetic with a wider-than-16-bit word
without the slowing associated with double precision.”

The competition is not standing idly by while new
companies launch their technological challenges. Some
analysts feel that the test for new companies is how well
they can translate their computer knowledge into a
factory environment. “In general, once they get their
feet dirty on the factory floor, they have a shot at being
successful. You don’t always need the latest electronic
gadgetry because sometimes the mechanics and rug-
gedness are more important,” says Bache’s Conigliaro.

There is also competition from companies with a long
history of factory experience. Established robot ven-
dors are incorporating more advanced technology into
their products. Cincinnati Milacron and Unimation say
they plan to use higher level electronics in their robot
systems. Unimation intends to begin using DEC’s
LSI-11/28 central processor in place of the LsI 11/03
within the next six months. General Electric Corp. and
Westinghouse Electric Corp. also hope to be big players
in the robot market. GE has signed licensing agree-
ments with Italy’s DEA and Japan’s Hitachi. GE officials
also indicate plans to develop their own in-house-
developed robots on the market.

Considerable speculation continues about whether
established computer firms, including Texas Instru-
ments Inc. and DEC, are ready to enter the robot
market. International Business Machines Corp. un-
veiled its first two robotic systems shortly before the
Robot vI show in March in Detroit. -



Untilnow if youwanted a
high performance arra

3y ProCessor,
you had only one g |

Ym had to buy the expensive high per
formance array processor even il you didn't need
hall its capabilities. But now, there's CDAs MSP
1000 floating point array processor. It offers the
flexibility and performance you need, at a price
you can live with

OQur MSP-3000 consists of fewer boards
than the other high performance processor, and is
much smaller. Best ofall, it expands to a full 2 Mb of
memory, and uses half as much power

CDAs MSP-3000 is easily configured to
meet your particular high speed applications

CL

COMPUTER DESIGN & APPLICATIONS INC
377 ELLIOT STREET

NEWTON, MA 02164

(617) 964-3770

TELEX: 92-2521

For more information on the MSP-3000

and our broad line of input, array and display pro
cessors, circle the reader service number or call
We'll tell you how you can get just the processing
performance you need
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SAPPHIRE 160: THE 14" CROWN JEWEL
OF WINCHESTER TECHNOLOGY

Available now to meet your
production schedules

Design Tomorrow into your system. The
Sapphire 160 is a 160 megabyte, high density 14-inch
Winchester drive, with SMD compatible interface.
Simplicity of design and advanced technology give
you much more for less than any comparable unit.

Less weight. Rare earth magnets are used in the
positioner instead of larger ceramic magnets. This
permits a major reduction in positioner size, and
helps cut overall weight from a typical 140 to only
88 pounds, including inte-

gral power supply.

Less downtime. Simple
5-module design and self-
checking electronics cut

MTTR to less than %5 hour,

UL

Less danger of head damage during trans-
port. Because manual locks are so frequently
neglected, a unigue positioner solenoid lock auto-
matically locks heads and disks in position whenever
the power is off. Smaller size and weight make
handling less cumbersome.

More data security. Critical data security is
assured through MFM recording with PLO clock, and
the use of peak shift compensation.

Maximum data storage. To achieve 160 meg-
abytes, Sapphire 160 uses four fixed disks having 600
tracks per inch and 6400 bits per inch density. It is
designed to operate in non-air condi-
tioned environments.

Immediate availability.
The Sapphire 160 is in quan-
tity production and is availa-
ble to meet your delivery

and reliable construction (6 pad requirements. Call or write
technigues push MTBF well ' l l today for complete informa-
over 8000 hours. , l ' l | l ' I I ' " “ ' ” tion and OEM prices.

4 \

|
“We have the experience”
16161 Gothard Street, Huntington Beach, CA 92647
(714) 842-0077
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Federal regulators weigh

microband proposal

By Arthur Hill
Washington Correspondent

The turmoil created by the dramatic announcement
that Bell Laboratories and the Department of Justice
had reached a proposed settlement in their long-
standing antitrust battle has caused policymakers to
consider alternatives to local telephone companies or
cable systems as providers of information to and from
the home. An example is the attention a proposal by a
subsidiary of Tymshare, Inc., is receiving in regulatory
circles.

The proposal was filed by Microband Corp. of
America, a Federal Communications Commission-regu-
lated common carrier in the Multiple Distribution
Services. Microband holds MDS licenses in most major
U.S. markets. Two years ago, Tymshare, which pro-
vides value-added packet-switched data-communica-
tions services, bought Microband with the intention of
providing business users an over-the-air local-loop
alternative to the telephone company.

The future holds great promise for MDS, particularly
as a local-loop service for data communications, but for
its potential to be realized, the fledgling industry must
overcome several market and regulatory obstacles.
Until then, MDS will probably remain one of the three
principal means of distributing pay television to hotels,
motels and large apartment complexes in cities and
towns where cable TV or subscription television ser-
vices do not exist.

No one had planned such a fate for MDS. When the
FCC created the service in 1962 by reserving the 2150-
to 2160-MHz band (the FCC later expanded the allocation
to 2162 MHz), policymakers believed MDS would be a
major new way of disseminating business and educa-
tional information and would meet what they then
considered a potentially lucrative market largely over-
looked by commercial broadcasters.

Microband endorsed those rosy projections. But
despite the company’s best efforts, the major demand
for MDS has been for entertainment services. MDS
channels are leased to customers providing pay-TV
services to subscribers in 44 states (MDS licensees
cannot also be program marketers). Industry statistics
state that approximately 25 operating MDS stations
exist, with 25 more under construction. FCC has
awarded licenses to operators in 66 other markets but
have not started building transmission facilities.

In spite of the profusion of entertainment services
that dominate the MDS market, some customers have
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been using the transmission facilities to provide a local
data-communications network. In Urbana, Ill., the
University of Illinois uses a system owned by Chicago
Communications, Inc., as a comparatively inexpensive
way of joining its disparate computer systems.

Nevertheless, business applications in the service
have developed slowly, primarily because the FCC has
limited capacity to only two channels, one in each
market.

Two years ago, the FCC issued a notice of proposed
rulemaking to expand MDS to seven channels and to
increase transmitter power. But because the rule would
have reallocated precious spectrum from the Instruc-
tional Fixed Television Service to MDS, filings in
opposition to the proposed action quickly filled the
FCC’s library. Members of the FCC’s staff have promised
MDS representatives in Washington that a decision on
the rulemaking was forthcoming. But they admit
privately that unless the industry can provide a sound
engineering and market study indicating a need to
expand the service, no action will be taken.

The Microband proposal filed in February to the Fcc
provides the information FcC staffers require. It is a
600-page document that promises a wide array of
entertainment and information services that Microband
insists the public would support. In addition, Micro-
band states that the total cost of constructing a
seven-channel system in each of the 50 major markets
would be $35 million—billions of dollars less than the
cost of building interactive coaxial-cable systems.

One of the major advantages of the Microband
proposal is that it does not involve the introduction of
new technology, only the expansion of existing MDS
wireless microwave transmission facilities combined
with in-place telephone-based data-communications fa-
cilities. Furthermore, Microband has assured the Fcc
that once authorized, fully constructed networks in
some of the nation’s largest cities could be available
within six months.

Microband’s unexpected bid to construct “wireless
cable systems” in the nation’s major urban areas was
prompted by financial and other problems that the
cable-TV industry has faced in wiring the top telecom-
munications markets. But with an unleashed American
Telephone & Telegraph to consider, regulators and
legislators are weighing rules and laws designed to
limit the impact AT&T could have on the markets it
serves. If approved, Microband’s proposal may provide
yet another market opportunity for minicomputer and
pe manufacturers eager to tap the growing home
market. =3
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Cutting the height of standard 8"
floppys in half is a step in the right
direction. But our market research
said in this age of “smaller is bet-
ter it doesn't go quite far enough.
That's why, at MPI, we didn't stop
at halfway. We cut the height to
2.0" And thereby created the new
industry standard.
It's our Slimline™ series. The
smallest 8" disk drives ever made.
They're designed so you can
easily fit one under a CRT
or keyboard. Or,
where one drive
used to go, you
can stack two.

Which makes them the perfect
size for the microcomputers of the
80s. Because your designs can
become simpler, more Ergonomic.

And we start you off with unique,
people-designed features of our
own. Like an easy opening push-
button door. And a one-step disk
ejector.

But we don't ask you to rush head-
long into the future on our say-so

alone. We have 4.62" bezels
and doors that will fit your
current system. So
order evalua-
tion units
now.

Then see what you think of a
drive that's only 2.0" high and 11.5"
deep, weighs but 5 Ibs., yet stores
up to 1.6 Mb. One that comes
with a tiny, reliable DC motor,
needs only 28 watts of power and
dissipates far less heat than
older models.

Take the next evolutionary step
into the Age of the 2.0" Drive.

It's a step we've planned for—
and brought to fruition—at MPI.

|
|
|
|

Micro Paripherals, Inc
9754 Deering Ave., Chatsworth, CA 91311
Phone (213) 709-4202, Twx (910) 4941213
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Distinctions between minis and p.cs
blur with new 16-bit products

By Lori Valigra
News Editor

With the debut of Tandy Corp.’s 16-bit e, the TRS-80
model 16, the definitions of minicomputers and pcs
become more clouded. Tandy’s Radio Shack division
and International Business Machines Corp. have not
shunned the traditional 8-bit wc with their new personal
computers, but the 16-bit performance of the machines
approximates some low-end minicomputers, particular-
ly in the ability to add multiple terminals. “The low end
is going through a revolution. Definitions and concepts
(understood now) will not hold true over the next 12 to
18 months,” says Peter A. Wright, director of portfolio
programs at the Gartner Group, Inc., a Stamford,
Conn., research group.

Minicomputer manufacturers are also confused. Digi-
tal Equipment Corp. has a tough time defining its
high-end models in its LSI-11 pec line, the multitasking
LSI-11/28 and /24 products, and Data General Corp.’s
CS/50 minicomputer will eventually be based on a
one-chip engine. Some 16-bit pc vendors prefer to skirt
the issue by using the term “solution” when tagging
their computers.

Despite their small size, the Radio Shack and 1BM
16-bit pes have minicomputer features and perfor-
mance. The MC68000 pp-based Radio Shack model 16
handles as much as 512K bytes of internal RAM, 2.5M
bytes of floppy-disk storage and four added 8.4M-byte

hard-disk drives (MMs, March, p. 17). The MC68000’s
16-bit data path and 82-bit internal operations aid in
processing complex data. A Z80A is included to act as a
link to the 8-bit software from Radio Shack and as an
1/0 processor. With its half-8-/half-16-bit chip, the Intel
8088, IBM's personal computer has user memory
ranging from 64K to 256K bytes. The machine can
address 1M byte, although the practical limit on
user-addressable ROM is 640K bytes.

The most notable similarity between 16-bitters and
minis is the ability to add multiple terminals. Three
terminals can be hooked to the model 16, allowing users
to access programs and information simultaneously.
The product has a multi-user operating system. Other
Radio Shack peripherals can be added via two RS232C
interface ports and one parallel port. A hard-disk port
must be added for the 8.4M-byte drives. Although 1BM’s
personal computer was introduced as a stand-alone
product, it can use as many as three terminals. The pc
has two RS232 cards for adding terminals and software
controllers.

Three terminals hooked to a limiting architecture
present some performance problems. (see “IBM person-
al computer is efficient,” below). “You can run three
terminals on either the IBM or the Tandy. The question
is whether the computer can respond to those terminals
fast enough to service all of them at once,” says Mel
Hallerman, senior programmer at IBM. Hallerman says
simple applications, including inquiry on one database

IBM PERSONAL COMPUTER IS EFFICIENT

IBM claims to have done a lot of
little things to boost the performance
of its personal computer, which can
perform about 700,000 instructions
per sec., depending on the mix of
instructions, says Mel Hallerman,
senior programmer at 1BM. For
example, the printer can print
asynchronously with the cpu. The
8088 wp allows for multiplies to be
done directly. An 8-bit up does
multiplication rather than a loop of
adds, which slows business applica-
tions.

The same commands are used for
single- or dual-diskette drive opera-
tion. The Disk Operating System
(Dos) prompts users to change

diskettes. Files are chained, so
diskettes do not have to be
compressed. Users can have data-
only diskettes. As a result, 6K to 8K is
not wasted having DOS on each
diskette. Additionally, users need not
put information into a contiguous
space on the diskette. When frag-
mented information is copied onto a
fresh diskette, separated files are
presented contiguously. Disk backup
is about 31 sec. for a 64K, two-drive
system.

Some highlights of the personal
computer are ROM tables and routines
that are RAM vectored to allow
overrides and interceptions for user
customization and a 16-key buffer,

enabling users to type the next
command while one is being executed
or if a user types too quickly. Video
buffers are located on video cards and
not taken from user memory.

The personal computer has a 40k
ROM—32K is the BASIC interpreter, 6K
is for low-level devices, and 2K is for
power-on diagnostics. Diagnostics
include 14 major tests and subtests
that are done in 5 to 6 sec., or in as
much as 1 min. on a 256K machine.
Memory on the machine and cards is
parity checked, and a message
appears on the screen in case of an
error,
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The Interpreler
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— MICRO-MINI -

The Radio Shack TRS-80 model 16 can run 8- or 16-bit software,
yet its multiterminal capability seems like a minicomputer feature.
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or word processing, probably will work with three
users. But the same is not true in an engineering or a
scientific application. “If an engineer does a matrix
inversion on a three-terminal system, the other two
users will sit there and look at blank screens,” he says.

An additional consideration is response time.
Hallerman says three people using data from one drive
may have to wait 5 to 10 sec. A minicomputer, he says,
has about a 1- to 2-sec. response time because the data
are split onto several drives.

Hallerman questions whether it is better to have
three users on one system or for each user to have his
own low-cost personal computer. Radio Shack’s catalog
prices for a model 16 with three user terminals, a hard
disk and a floppy disk are $10,000 to $11,000. The
average price per user on such a system is $3500. The
IBM personal computer with dual 5%-in. floppy-disk
drives, color graphics and a printer, is priced at $4500.
Without the printer, price is about $3500. “Wouldn’t
each person rather have a $3500 personal computer
than interfere with each other on a three-terminal
system?” Hallerman says. IBM does not offer a
hard-disk option. A model 16 with an 8-in. floppy-disk
drive is priced at $4999, and a dual-drive version with a
total of 2.5M bytes of storage is priced at $5798.

Hallerman says pcs are not as flexible or fast with 1/0
as minis, and as a pc grows, I/0 problems develop. “On
the low end, the Series/i1 minicomputer’s processor
runs slower than that of the IBM personal computer, but
1/0 is faster and more expandable,” says Hallerman.

Jon Shirley, Radio Shack’s vice president of computer
merchandising, doesn’t believe that attaching several
dumb terminals to a mini is practical. He says that
dispersed processing on a network is effective and that
the communications rate, rather than the number of
terminals, is the glitch. “If a user does intensive word
processing, for example, screen formatting at 9600
baud is visibly slower,” Shirley says. “It is far better to
network than to hook a bunch of dumb terminals.”
Radio Shack will offer compatibility with Datapoint
Corp.’s Arcnet local-area network in June, which will
allow as many as 255 model 11 and model 16 computers
to be networked.

Making the break to 16 bits

While Radio Shack and 1BM tout 16-bit wes, the two
companies may not be able to take full advantage of
those higher level processors for some time. IBM's use
of the 8088 processor limits the company somewhat to
the 8-bit realm because the 8088 uses an 8-bit external
bus. But the 8088 gives IBM more readily available
software than that provided by the 68000. Further, the
lack of 68000 software gives Radio Shack a reason to
include the z80 for 8-bit compatibility.
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68000
CODAIA

THE THREE HOTTEST SUBJECTS IN MICROCOMPUTING.

hances are you know what

the development of the
68000 has done for micropro-
cessing. And you are probably
familiar with Unix, the user-
friendly operating system from
Bell Laboratories.

What you may not have seen
yet are the amazing Codata CTS
and CTW families of microcom-
puter systems. Eachis the
result of combining Codata's
MULTIBUS™-based distributed
intelligence architecture, the pro-
cessing power of Motorola’s
MC68000, and the flexibility of
the UNIX operating system. The

result is a family of OEM micro-
computers unlike any in the
industry.
he CTW-300 is a versatile solu-
tion for the OEM customer. Its
specifications are
impressive. The
68000-based sy -
stem features 1.5

mega bytes of unseg-

mented memory
that's built into an
innovative architec-
ture which includes
5.25" floppies and
Winchester disks,
cartridge tape,
large SMD disk
drives, and ANSI/
IBM compatible 2",
nine-track tape. It's
modular, versatile,

CIRCLE NO. 65 ON INQUIRY CARD

and extremely cost-effective.

The CTS-300 is a completely
integrated desktop microcom-
puter system. The single package
contains the 68000, operating at
full 8 MHZ, up to 1.5 megabytes
of unsegmented memory, Win-
chester and floppy disk drives,
and the CRT terminal with de-
tached keyboard. All in a totally
MULTIBUS-compatible architec-
ture. The CTS-300 is a complete
UNIX system that runs full ANSI
standard FORTRAN-77, PASCAL
and C.

The CTS and CTW families are
available forimmediate delivery.
They offer the OEM more power
and function per dollar, and un-
matched efficiency in program
development. Good reasons why
Codata is the hot name in OEM
microcomputers. For the full story
call or write: Codata Systems
Corporation, 285 North Wolfe
Road, Sunnyvale, CA 94086.
(408) 735-1744.

copyright 1982 Codata Systems Corp
UNIX is a trademark of Bell Laboratories
MULTIBUS is a trademark of Intel Corp




The Interpreler

Data General's Jim Ryan says some 16-bit minicomputers and
pcs are complementary and give users a choice of the level at
which they want to enter the computing power curve.

“I’ve never seen any machine introduced with enough
software. The IBM personal computer did not have
enough,” Shirley says. When the model 16 project
began two year ago, Tandy faced a choice of three 16-bit
processors—the 68000, the 8086 and the z8000. The
68000 was chosen, Shirley says, “because it could code
faster than the other two, and it is a beautiful processor
for which to program.”

Radio Shack does not have many performance figures
available for the model 16. Shirley says that in one
COBOL programming demonstration with the 68000
processor in a number-crunching application, the model
16 showed a 2:1 speed advantage over the model II.

As for software, Shirley claims Radio Shack will have
a full inventory-control package with its first shipments
in the second quarter of this year. He says the model 16
can be used with a DEC VAX to support programming
and to run UNIX and C.

IBM did not announce its personal computer with a
full complement of software, but it plans to add the
CP/M operating system and obtain software from
outside authors. The personal computer’s software
repertoire includes VisiCale, DOS, BASIC interpreter,
EasyWriter word-processing software and Peachtree
Software, Inc.’s general-ledger, accounts-payable and
accounts-receivable packages. Recent additions include
programs to help students learn arithmetic, Typing
Tutor to help refine typing skills, general accounting by
BPI Systems, Inc., a macro assembler, FORTRAN and
ucsD Pascal compilers and UCSD p-systems with Pascal
and FORTRAN-77.
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Data General’'s James Tuttle avoids using “minicomputer” and
“mc:” “The cost/performance ratio matters, not how you get there.”

Other vendors have helped stabilize IBMs position in
the pe market by introducing compatible products
(MMS, October, 1981, p. 64). At least 10 vendors offer
products for the personal computer. Those products
include floppy-disk systems, expansion boards for as
much as 1M byte of memory, interfaces to Winchester-
disk drives and local-area networks and a graphic-
analysis package.

The Gartner Group estimates that 20,000 personal
computers have been shipped worldwide since Septem-
ber, and that the number will grow to 175,000 this year.

IBM is building a strong software coffer, and with the
help of Intel Corp., its personal computer will not suffer
any performance penalties by incorporating the 8088. A
co-processor socket next to the 8088 can be designated
for Intel’s 8087 numeric processor extension. Although
1BM’s Hallerman won’t comment about use of the 8087,
he says an 8088 with an 8087 “could run rings around
the 68000.”

Although Intel recently boosted its 8088 to 8 MHz,
providing a 60-percent performance improvement over
the 5-MHz version, IBM will likely stick to the lower
speed chip. Hallerman notes that the 8087 is a 5-MHz
part, and must be run with 8088. A faster processor, he
adds, will not do much good if users don’t add faster
memory on the system, which could cost about $1500 to
$2000. Hallerman won’t comment about use of Intel’s
new 16-bit 286 wp, which is available in 8- and 10-MHz
versions.

Do users care about whether a pc is 8, 16 or 32 bits?
“The cost/performance ratio matters, not how you get
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Honeywell's newest member of its
VGR 4000 family of video graphics
recorders produces fast, clear, easy-
to-read hard copy records of any-

@
A new hlgh thing your DVST display can present.

That's because our new VGR 4000
graphics recorder for DVSTs utilizes
a high resolution format with 2000 x

resolution

s 2000 ints, inde-
hard copier for o asn w

* Py And delivers a sharp
DVST* displays; ‘= e
® dry silver paper in
only 14 seconds.
You can choose from two sizes of
picture formats that are switch-
selectable with no board changes or

complex adjustments. You can also

select black-on-white or white-on-
black pictures, simply by flipping a
front-panel switch.

With the multiplex option, you
can even mix 11-inch and 19-inch
display sizes without adjustments.
An optional built-in test pattern
generator aids troubleshooting and
verifies proper unit operation.

Arrange for a free demonstration.
See for yourself what we can
accomplish together. Call Durke
Johnson today at (303) 773-4818.
Or write for free detailed informa-
tion and a sample record:

Honeywell Test Instruments Division

P.O. Box 5227

Denver, Colorado 80217

WE'LL SHOW YOU A BETTER WAY

J“Direct View Storage Tube

Honeywell
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The Inlerpreler

s

The IBM personal computer runs three terminals, but an IBM
programmer questions whether it is better for users to have individual
low-cost pcs or share a database.

there,” says James Tuttle, director of development for
DG’s small-business systems division. “A good share of
business data processing is comparing one number or
character with another. You don’t need, for example, a
32-bit address register to do this—s-bits is good
enough.” He adds that there is some advantage to a
wider bus width in memory addressing.

Tuttle says definitions of minicomputers and pecs are
blurring. “If you draw a distinction on the engines in

the two, a pc is a one-chip processor, while a mini can
expand over memory sizes and peripherals. But some
minis, such as the €s/50 from DG, will someday have
one-chip engines. You have to look at the capability of
the machine—the number of terminals and bytes of
memory—rather than whether it has a 16-bit engine.”

DG director of marketing Jim Ryan concurs, saying
that 16-bit pe power is complementary to that of some
small-business minis. The difference he sees is the level
at which a user enters the computing power curve.
“The Tandy top of the line is the Tandy top of the line.
There is no place to go with the 1BM personal computer
except to link it to a mainframe.” DG’s Enterprise
systems, which are low-end small-business computers
based on a 16-bit microNova chip, are compatible with
products ranging as high as 32-bit minis. However, the
stand-alone Enterprise system cannot communicate
with those systems. Ryan says DG does provide users
with a growth path.

DEC is also having trouble holding to traditional
product definitions. “the LSI-11 pc has been pushing on
the wall (of minicomputers) for a long time,” says a
company spokesman. This is most obvious in the larger
LSI 11 products, such as the multitasking Ls1-11/24. W

Brighten your
corporate picture

with General Electric
Professional Large Screen
Video Projection

122

IN THE BOARD ROOM at Mellon Bank, N.A., Pittsburgh, General Electric
projector displays data graphically for board review and discussion

IN CONTROL CENTER at Communications Satellite Corporation (COMSAT),
General Electric projector presents live transmission for visitors

With General Electric’s exclusive system for bright, sharp
professional-quality pictures, up to 25 feet wide, General
Electric Professional Large Screen Video Projectors are making
presentations more dramatic, more productive, and more
convenient.

Whether videotape, live transmission, TV programming or data
direct from your computer, the pictures projected can be seen
by everyone in the room, all at once, even when room lighting is
provided so viewers can take notes and refer to written material.

The color projectors show every viewer the same accurate
color reproduction. An exclusive General Electric system
registers the colors for you, eliminating time-consuming manual
adjustments.

Portable and flexible, General Electric projectors are being
used in a great variety of applications, including both rear and
front projection. Ask our applications experts whether yours can
be added to the growing list. Call or write: General Electric
Company, Video Display Equipment Operation, Electronics Park
6-206, Syracuse, NY 13221. Phone: (315) 456-2152.

GENERAL @B ELECTRIC
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- NOWA LOT OF MEMORY

—— - o
it
L -

DOESN'T COST YOU
A LOT OF SPACE.

| e Digital's
new PDP-11/23 PLUS
microcomputer gives you
all the flexibility you need to design your
own system.

Thanks to our new high-density mem-
ory chips, you get 1/2 megeﬁ)yte of memory,
plus a CPU, on a total of just two boards.
Which leaves room for seven boards of
your choice.

For example, you can add another 1/2
megabé/te board for less than $3500: Or you
can add any of the 40 other boards in our
micro family, plus hundreds of compatible
boards made Ey other companies.

The PDP-11/23 PLUS is our top-of-the-
line micro, with 16-bit performance features,
22-bit addressing and an optional floating
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oint processor. It's compatible with our
Eroad line of other microcomputer products
including the SBC-11/21 Falcon and our
newly announced chips. And it's backed by
Digital's worldwide service and support.
All of which makes the PDP-11/23 PLUS
worth remembering for your next application.
To learn more, write:
Digital Equipment Corporation,
Technical OEM Group, 129 Parker Street,
PK3-1/K47, Maynard, MA 01754.
Tel. (617) 493-5997.

I'd like details on the PDP-11/23 PLUS, and these other

OEM products:

O 16-bit micro chips,
boards, boxes, systems

O 16-bit mini boxes,
systems

O 32-bit mini systems

O Operating systems
and languages

0 DECnet Phase I1I
communications
software

Title

O Peripheral and
interface options

O Please have a sales
representative call

Name

Company

Address

City State Zip

I Send to: Digital Equipment Corporation, 129 Parker St,
I_PKS»I/K47, Maynard, MA 01754. MM-4-82
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*U.S. Domestic prices



Distributed Computing Carried To Its Ultimate

PERQ"

The Processor Per Person Machine

Why settle for a piece of a com-
puter when Three Rivers can add
a PERQ to your benefits pack-
age. Imagine having a display
that shows you data the way you
reaIIy want it—
crisp, propor-
tionally spac-
ed, black on
white text in
a variety of
fonts, and
high resolu-
tion graphics.
We think our
picture is the
best in the busi-
ness, and wait till

you see how fast we can up-
date it.
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For interactingwith
the screen, a cursor positioning
tablet is standard equipment. You
point—PERQ performs. Check
out the keyboard. It's compact,

And—your very own processor.
It's fast, has a 32 bit virtual
address system to handle your
big programs, and . >
it's micro-pro- ¥
grammable with
ouroptional
writable con-
trol store.

PERQ comes
complete with
512K - 1MB
memory, 24MB
of harddiskstorage,

RS-232 & IEEE-488

detachable, reli-
able. It's your
key to a power-

S

interfaces. Plus
—PERQ is on the

ful software
package that
includes a user

3 bus with 10MBs
Ethernet* local
network option.

friendly, easy
to use operat-
ing system, a 4 So—why share? You

super pascal
compiler system, a what-
you-see-is-what-
you-get text edi-
tor, and other
software attrac-
tions too numer-
ous to mention.

eserve another PERQ.

R

Three Rivers Computer Corporation
720 Gross Street
Pittsburgh, Pennsylvania 15224

412/621-6250




FEATURE HIGHLIGHTS

MINICOMPUTERS: Fear not for the minicomputer; it is alive and
well and selling like crazy. Despite the recent attention given in
the media to new pcs and superminis, the market has not yet rele-
gated the mini to the scrap heap. Various market forecasts put the
mini on an annual growth path of more than 20 percent through
1985. Contributing editor Malcolm L. Stiefel takes an in-depth
look at the minicomputer market and surveys OEM products,
starting on p. 127 . . . At the high end of the minicomputer mar-
ket, 32-bit superminis are compared to mainframes as often as to
other minis. More than two dozen superminis are on the market, and
they are the fastest selling class of minis. But their performance
levels vary greatly. For a comparison, see the profile by Data Deci-
sion on p. 143 . . . The need for automated tech-control systems is
evolving as the complexity and data speeds of communications
increase. Now testing and fault isolation can be automated by
combining test equipment with minicomputers. An explanation
begins on p. 159 . . . The product-development industry has been
content to test for proper system integration with separate and
unrelated instruments. A new design philosophy implemented
through Hewlett-Packard’s HP 64000 logic-development system
integrates all hardware and software elements of the design and
development phases into one system. The cover story begins on
p. 163.

ARRAY PROCESSORS: CSP, Inc., and Floating Point Systems

_ — manufacture the most popular lines of array processors on the
il Wl o market, but their products use radically different architectures:
synchronous and asynchronous. A look at the two architectures—
showing how APs work, what programming and system integra-
tion problems they create and why they serve some applications
better than others—begins on p. 179 ... A local-area network
allows even the smallest computer or intelligent terminal to access
large databases, fast line printers and long-distance communica-
tions networks. But designing an LAN that satisfies user
demands is not simple. It requires choosing a configuration, a
medium access and link-control methods, and deciding how to
package the interface and which industry standards to observe.
See p. 219 for a guide to designing LANs.

Control Memories

lOparand buses

Utility bus

Addressing

Address
adder

l

Address
registers

i

Operand buses

registers

POWER SUPPLIES: A computer must get its power from a source
a user can afford and on a schedule a user can tolerate. Most impor-
tant, the power source must work with a system to provide the
most cost-effective and efficient interface with the user’s local
power grid. A power-supply selection guide for system integrators
starts on p. 191 . . . The tremendous increase in minicomputer and
pc operating speeds has been accompanied by a proportionate
increase in sensitivity to power-line disruptions. A vast array of
portable power-protection equipment has been developed, but
manufacturers’ different standards and test procedures produce
different results. A guide to evaluating power-protection equip-
ment begins on p. 201.
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Color output for $1995. . . and less. with proportional spacing and auto-
The Prism color printers from matic text justification make the Prism
Integral Data Systems give you great Printer ideal for all your correspon-
color hard copy for dence requirements.
less than you’d pay for A new cut sheet feeder

most other quality bl automatically positions

colorless matrix ~ an 8Y2” x 11” sheet

printers. for quick, hassle-free
The fully optioned loading, while a soft-

132 column Prism — oA ware selectable

Printer turns complex ' B Sprint Mode lets

data into colorful, you fly through data

communicative infor- ~—
mation that you can

at over 200 cps. And if
. your requirement is for

really use. Practical information that only an 80 column printer, or if you
can help you develop ideas, make deci- simply don’t need some of the perfor-
sions and effectively communicate mance features mentioned, other con-
with others. Detailed inventory data, figurations of the Prism Printer are
lengthy sales analyses and financial available for even less.
models can now be displayed more How much less? Contact your local
clearly and precisely than ever before dealer to find out. Call toll free (800)
with colorful text, charts and graphs. 258-1386 (New Hampshire, Alaska
and Hawaii, call (603) 673-9100) for
And color is just part of the Prism your dealer’s name. He’ll color your
Printer story. output affordable. . . at just $1995.
Text quality print at up to 150 cps, And less.

Affordable color. Now.
Meet the A Prism Printer™ from
Integral Data Systems
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‘C Integral Data Systems, Inc.

A Whole New Spectrum of Imaging Ideas
B ney& S /th Co,, /nc

Milford, NH 03055 Telex: 953032
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PRODUCT PROFILE: MINICOMPUTERS

Minis are still
king of the hill

MALCOLM L. STIEFEL, Contributing Editor

Minicomputers are fighting a two-front war
against ncs and superminis—and are surviving

Fear not for the minicomputer; it is alive and well and
selling like crazy. Despite the recent well-deserved
attention given in the media to jazzy new pcs and
superminis, the market has not yet relegated the mini

to the scrap heap. The 1981 edition of Mini-Micro .

Systems’ Computer Market Report compiled by Data-
quest, Inc., estimated nearly 400,000 minis were
installed in the U.S. alone as of 1980, an increase of 140
percent from the 167,000 that were on site in 1976, and
almost 25 percent more than the 332,000 on hand in
1979. In another study, MSRA, Inc., pegs the mini
market at $9.85 billion, and forecasts an annual growth
rate of 23.6 percent, bringing sales to $23 billion by
1985.

These rosy figures stem from the effects of techno-
logical progress, which has quietly boosted the per-
formance and functions of minis even as it has created
the pc and inspired the supermini. Minicomputers are
faster, more flexible and more capacious than ever, yet
physically smaller and less power hungry. More and
more applications are migrating from mainframes to
minis, and new applications are opening in such areas as
office automation, CAD/CAM and graphics.

Evolution of hardware

The first minicomputer, the Digital Equipment Corp.
PDP-1, introduced in 1959, had 28 instructions, an 18-bit
word length, and 4K words of memory. Today, a
high-end 16-bit mini such as the Honeywell Informa-
tion Systems’ DPS 6/76 addresses as much as 2M bytes of
main memory and as many as 28 registers and works
with 184 instructions. The Data General Corp. Eclipse
M/600 (Fig. 1) has a mainframe-like architecture, with
separate processors for 1/0 and job execution. Hewlett-
Packard Co.’s A700 (Fig. 2) goes a step further: it may
be the first 16-bit machine with virtual addressing,
allowing programs to access as much as 12.6M bytes of
storage. The A700 also executes as many as 450,000
MINI-MICRO SYSTEMS/April 1982
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Fig. 1. Data General Corp. Eclipse M/600’s separate I/O manage-
ment system permits an input rate of 10M bytes per sec. and an
output rate of 6.67M bytes per sec. over the burst multiplexer. The
rates on the standard data channel are 2.5M bytes per sec. on the
input side and 1.4M bytes per sec. on the output side. Freed from
most interrupt processing, the M/600's job processor can spend
more time processing 16-bit and double-word 32-bit instructions.

floating-point operations per sec. (2.2 psec. per opera-
tion) with its optional computation-acceleration proces-
sor board.

By way of contrast, Computer Automation’s Naked
Mini Scout takes 81 to 133 psec. to execute one of its
optional floating-point addition instructions. The Scout
is the smallest member of the Naked Mini family, a
popular series of OEM minis that spans an order of
magnitude or more in processing power, memory
capacity, and 1/0 speeds.

The availability of such families of minicomputers is
vital to OEMs, which need to match CPU capabilities to
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OEMSs consider microprogramming
because their investment in the code
can be amortized over many sales, and
because a microcoded application will
execute as much as 10 times faster
than the same application coded in a
conventional manner.

their applications at the lowest possible cost. OEM
minicomputer vendors go to great lengths to give the
OEMs as much design flexibility as possible. Memory is
incrementally expandable, large processors are soft-
ware-compatible with smaller processors, and exten-
sions are offered to instruction sets. Several manufac-
turers provide arithmetic computation options to
implement arithmetic (when even fixed-point multipli-
cation and division are not in the standard instruction
set) or to make it run faster (as in the H-P computer-
acceleration processor).

\\ 9
o—b\o\
2 \
Lines of '«
constant “\
performance\\
.

Log price

designs

.
Optimum
cost/per(orma

Minimal
cost-based
designs

A few vendors go still further by furnishing user-
microprogrammable CPUs. This feature is aimed
squarely at OEMs because microprogramming requires
skills that lie beyond the reach of a typical end-user’s
staff. Moreover, microprogramming is a painfully slow
process, typically averaging fewer than 1000 designed,
coded, tested and documented microinstructions per
programmer-year. These rates compare most unfavora-
bly with typical application-programming rates of 3000
lines of code per programmer-year. Further, if the 3000
lines of code are written in a high-level language, they
translate into approximately 15,000 lines of machine-
level instructions. On the other hand, 1000 microin-
structions translate into fewer than 1000 machine-level
instructions because each machine-level instruction is
typically composed of several microinstructions.

OEMs consider microprogramming because their
investment in the code can be amortized over many
sales, and because a microcoded application will
execute as much as 10 times faster than the same
application coded in a conventional manner. For image
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SMART BACKUP!

PRIAM’s Intelligent Interfaces For Winchester Discs And Tape Drives

Save time and money by using PRIAM'’s
intelligent interfaces. PRIAM has expanded
the SMART family to support backup to your
Winchester disc systems. Take your pick from
1/4-inch streaming cartridge tape or 1/2-inch
tape. PRIAM SMART Interfaces can be
mounted on PRIAM drives or separately, and
they can be powered from PRIAM’s disc drive
power supplies.

SMART
Lowest in cost of PRIAM’s three intelligent
interfaces, the SMART Interface is smart
indeed. It includes error checking, disc
formatting, selectable sector sizes, full-sector
buffering, defect mapping, self-test, and power-
down data protection.

SMART-E
Also low in cost, the SMART-E provides all
the SMART functions, plus ECC with error
correction transparent to the host and high-
performance hardware/firmware. Backup is pro-

vided by daisy-chaining the EPI STR-Stream™

*STR-Stream is a trademark of Electronic Processors, Inc.; DAC 2080 is a
trademark of Pragma Data Systems, Inc.; Sidewinder is a trademark of Archive

Corporation; Streamer is a trademark of Data Electronics, Inc.; Quarterback is a

trademark of Cipher Data Products, Inc.

17-megabyte 1/4-inch cartridge drive or the
Pragma DAC 2080* 80-megabyte 1/2-inch
cartridge drive.

SMART-T

Compatible with the SMART and SMART-E,
the SMART-T provides off-line streaming
backup with host access to the database during
backup. The SMART-T controls Archive
Sidewinder® DEI Streamer® and Cipher
Quarterback™® 1/4-inch streaming cartridge
tape drives.

In addition to the SMART series, a complete

list of disc controllers for popular host busses is
available from PRIAM.

MAKE THE SMART CONNECTION
FOR WINCHESTER DISC DRIVES AND
BACKUP NOW! Get complete informa-
tion about the SMART, SMART-E, and

SMART-T by writing or calling:

ij A\ JWI

20 West Montague Expressway, San Jose, CA 95134 (408) 946-4600 TWX 910-338-0293

Other PRIAM
Sales Offices:

New England
(617) 444-5030

Mid-Atlantic
(201) 542-8778

Southern Calif.
(714) 994-3593

Midwest
(312) 961-9654
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AMPEX EXPANDS

N N

14" Capricorn 8'' Scorpio 5%"" Pyxis

With a Salaxyof Ampex is a leader in high-capacity

Winchester technology. We've put together

hish-perforn\ance an aggressive, highly-experienced disk

engineering group and it's paying off in disk

WlnCheSter dlSk drlves drives that are configured to span the entire
spectrum from 4 megabytes to 1 gigabyte.

and tape l)aCl(upS. Take our new high-capacity drive families:
14'" Capricorn disk drive with 165 and 330
megabytes; 8" Scorpio disk drive with 50 and
83 megabytes; and 5-1/4"" Pyxis disk drive
with 4, 8, 12 and 16 megabytes. They

combine outstanding technical innovation
with high performance and cost-



YOUR UNIVERSE

AL

Virgo Streaming Tape Drive

effectiveness. And we back them up with our
new Virgo 1/2" 40 megabyte IBM format
compatible streaming tape drives and our
fixed/removable media Superwinchesters in
16/16, 48/16, and 80/16 megabyte
capacities. We're high performance in our
technical support, too, as well as in clean-
room production capabilities that mark us as
a major manufacturer committed to
Winchester technology now and in the future.
Today, find out how Ampex can expand
your universe. You'll discover that when it
comes to disk drives, memories and

terminals, now more than ever Ampex is the
designer’s choice.

Call our Marketing department at
(213) 640-0150. Or write Ampex Memory
Products Division, 200 North Nash Street,
El Segundo, CA 90245.

AMPEX

Ampex Corporation « One of The Signal Companies

The Designer’s Choice.
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Andwe meanalone
nISKETTE corlEn It aufomarcally copies,
verifies and sorts your
diskettes with practically no

STAHIJS ALONE. - -
‘: The 1e,m p floppy

:oc er from Media Systems Technology: The first autormatic diskette copier
hmqejly verifies and OUMVQTeQ up to 83 54" floppies/hour
48 is a sfand- olome 54" 48 TPI system which supports single
ole-sided diskettes, single and/or double density. To make

only good copies, if features automatic two-level sorting

ration, you save in labor and time. Plus,

e
ot

utpL I'll reduce your capifal
e th fo Format only, or fo

Just load the master floppy in the

select desired guantfity, and push the

=57

MEDIA SYSTEMS TECHNOLOGY, INC.

]
copiers that like fo work alone

) Inverdata Electronics GmbH Adolf
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The hit ratio can exceed 95 percent for
cache memories of 4K words or more,
thereby substantially increasing the
throughput of the CPU.

processing, signal processing and other applications in
which stringent real-time performance is required, the
only way to implement a system may be by micropro-
gramming. DG’s Eclipse $/130, H-P’s A600 and A700 and
DEC’s PDP-11/60 are user-microprogrammable ma-
chines.

Another wrinkle that has become popular in the
larger minis, such as the DEC PDP-11/70 and the cA
SyFA 2000, is the use of cache memory. A cache
memory is a small (4K bytes is typical), fast memory,
usually implemented with bipolar technology, that acts
as an adjunct to main memory. The CPU makes
reference to cache, with typical access times lower than
100 nsec., before it looks in main memory, with access
times of 400 nsec. to 1 wsec. When a word is retrieved
from main memory, it is placed in cache for subsequent
reference. The “locality of reference” principle for

computer programs states that programs tend to use
the same data over and over again instead of constantly
using new data. Thus, once data are placed in cache, the
probability that they will be retrieved from cache
(before being overwritten by another data item) is
fairly high. The hit ratio—the probability that a given
word will be retrieved from cache rather than main
memory—can exceed 95 percent for cache memories of
4K words or more, thereby substantially increasing the
throughput of the cpu.

Some vendors offer hardware features that enhance
maintainability. For example, the cA Naked Mini Scout
includes a diagnostic function called Isolite that auto-
matically tests and identifies any malfunctioning boards
by lighting an on-board red lamp.

Evolution of software

In the early days, when mini makers were known
only as “iron” suppliers, the only software they
provided was an assembler. Users were expected to be
technically proficient professionals who could figure out
how to program their hardware. The vendors took this
tack because they did not have software experts to help
the users.

The number of technically proficient users was

Board-level 16-bit minis are available for STD-bus, VME-bus, Multibus and other bus standards. The new board-level minis provide more
processing power and memory than before and feature lower parts counts and power requirements. Clockwise from top left are the
industrial-grade TM990 from Texas Instrument Inc.; the 128K-byte, MC68000-based OB68K1 from Omnibyte Corp., the $349,
T1990/9900-compatible SBC 95/1 from GW3 and the radiation-resistant, militarized, silicon-on-saphire Mk-r16 from Mikros Systems Corp.
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Ada is designed to make the
development tools and the compiler
transportable to computers of all
shapes and sizes.

limited, and many of them were unwilling to spend 80
percent of their waking hours debugging programs.
International Business Machines Corp. had established
a standard for customer relations, offering software to
help users get started. It was only a matter of time
before the mini vendors jumped on the bandwagon.

Today, the availability of complete system software
from OEM minicomputer vendors is taken for granted.
Assembly language has been supplanted in most
applications by such high-level languages as FORTRAN,
COBOL and Pascal, and most OEM mini vendors now
offer these languages along with sets of utilities for
sorting, testing, copying of files and communication.
Evey mini on the market includes an operating system
that is tailored for the task at hand, supporting single
or multiple users in a real-time, batch or interactive
mode.

For the most part, the vendor has supplied operating
systems tailored to the characteristics of specific
processors. For example, Texas Instruments Inc.
provides DX10, a general-purpose disk-based 0s for
commercial and scientific applications, running on
models 4, 7, 8 and 9 of its DS990 minicomputer family.
Another TI operating system, called DNOS, is designed
for distributed-network applications on DS990 models 4

Fig. 2. Hewlett-Packard Co.’s new OEM A600 pc and A700
minicomputer are available in board, box and system configurations.

through 30. Like many other vendors, TI supplies a
database-management system, a query language,
word-processing software and a data-entry-and-display
system for the DS990 family.

Today’s box-level OEM minicomputers are packaged units that include processor, expandable memory, I/O control, power supply and
cabinet. Most are supplied with operating system, utility and high-level language software, and many offer integral storage with
appropriate backup. At left is the IMS International 8000SX; at right is the Point 4 Data Corp. Mark 8.

134

MINI-MICRO SYSTEMS/April 1982



Now you can add the proven,
high-speed computation abilities
of Analogic’s AP400 Series ar-
ray processors to your Hewlett-
Packard HP9845 Desk-Top
Computer.

Augmenting the HP9845 with
an AP445 creates a powerful
engineering tool. The combined
ease of use of a desk-top and
high computation speed of an
array processor gives design
engineers new flexibility for
analysis and simulation. Similar-
ly, test engineers now have a
computing system which can test
filters, A/D converters, and
other components and sub-
systems at speeds compatible
with real-time test signals. The
rapid computation of FFT’s,
correlations, and convolutions
provides wide latitude for the
design of test algorithms. Pro-
grams in HP BASIC control all
this computing power.

||l||||||||||||ﬂ||lll

* High Throughput Speeds
With the same powerful com-
puting capabilities of the
AP400, the AP445 can boost
the throughput rates of the
HP9845 several hundred times,
without sacrificing the ‘“friendli-
ness’’ of the desk-top computer.

¢ High Performance Computing
with a Portable System

This powerful, yet economical,
computing system is also por-
table. The AP445-HP9845 com-
bination can handle real-time
signal processing in the field or
at remote stations. The flexibili-
ty provided by the ruggedness of
this high performance comput-
ing system also permits real-time
signal analysis out on the fac-
tory floor or in high-perfor-
mance test cell operations.

/

* HP Basic Programming

The high-speed computing
power of the AP445 is accessed
by programs written in HP
BASIC, including data acquisi-
tion inputs directly to auxiliary
ports of the AP445.

Free Information

Write today for further infor-
mation on the AP445 and
AP400 Series array processors.
Our data sheet includes typical
system throughput speeds and a
sample program using the
AP445-augmented HP9845. Or
call Marketing Manager at (617)
246-0300 X2217.

ANALOGIC. =

Analogic Corporation [ ] Audubon Road [ Wakefield, MA 01880
CIRCLE NO. 74 ON INQUIRY CARD
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AP445 Features

* Fast—
Computes a 1024-point real
FFT in 7.2 ms.

* Large On-Board Memory—
64K words of 24-bit bipolar
RAM is standard.

¢ Simple Hookup—
Connects to the HP9845
with a single cable and
HP98032A interface (included).
* Low Power Consumption—
Requires 130 W, nominal,
from 117 Vac or 240 Vac @
50/60 Hz (100 Vac optional).




Manufacturer Memory (K bytes) Cycle time Maximum Software
Model Minimum  Maximum (nsec.) 1/0 devices Operating system

Charles River Data Systems

MF211E 64 1000 1000 RT-11, RSX-11

LSI-11/2 : RT-11, RSX-118

LSI-11/23 32 256 1M, RSX-118
PDP-11/23 32 256 5X-11M, RSX-11S
PDP-11/24 128 1000 : RT-11, RSX-11M, RSX-11S, RSTS/E
PDP-11/34 64 256 RT-11, RSX-11M, RSX-11S, RSTS/E IAS, DSM-11
PDP-11/44 256 1000 HE : RT-11, RSX-11M, RSX-11S, RSTS/E

: IAS, DSM-11, RSX-11M plus
PDP-11/70 512 4000 RSX-11M, RSX-11S, RSX-11M plus, RSTS/E, IAS, DMS-11
MBC Series 64 BTN G R T T Gy
Eclipse C/150 64 1024 59 AOS, RDOS
Eclipse C/350 64 2048 LBy AOS, RDOS
Eclipse $/130 128 1024 A0S, RDOS, RTOS
Eclipse S/140 128 1024 61 AOS, RDOS, RTOS
Eclipse $/250 1024 57 ; ; - A0S, RDOS
Eclipse M/600 2000 500 57 A0S

~ (memory) ; ( , ;

MPT/100 64 1 ‘ MP/OS
MP/100 64 960 61 MP/OS, DOS, RTOS, AOS

MP/200

MP/OS, DOS, RTOS, A0S

General Automation

GA-16/110 8 12800 2100
GA-16/220 8 2100
GA-16/330 64 128 780
GA-16/460 64 512 500
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Manufacturer Memory (K bytes) Cycle time Maximum Software
Model Minimum  Maximum (nsec.) 1/0 devices Operating system

§ B

MICOS 300 = 128

isee8. 16 512

DX-10,DNOS

256 2000 202 2030 ~ DX-10,DNOS
(clock)

SB1673, 74, 75 128 128 200 1 PAKOS, UCD, Pascal Ill.0

(memory)

ME1673,74,75 128 128 200 1 PAKOS, UCD, Pascal I1.0
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The history of the minicomputer has
been characterized by steadily
improving price/performance ratios:
more performance for the same price,
and equivalent performance at a
reduced price.

The UNIX operating system is an exception to the
rule: it is transportable among processors of various
vendors. Developed at Bell Laboratories for the DEC
PDP-11, it is now licensed for a variety of mainframes,
minis and pes. Gnostic Concepts, Inc., predicts that the
market for UNIX-related hardware, software and ser-
vices will climb from $1 billion in 1981 to more than $9
billion in 1986.

Another bit of software that emphasizes transporta-
bility is the Ada language, which includes a program-
ming environment. Ada is designed to make the
development tools and the compiler transportable to
computers of all shapes and sizes. Western Digital
Corp. and others are preparing Ada packages for
validation by the Department of Defense, sponsor of
the new language.

Transportability is a concern for minicomputer users
who have seen their software investments climb
steadily over the years. Upward compatibility within
mini families helps, but highly transportable software
allows users more freedom to take advantage of new
advances in hardware capability and gives them some
leverage in dealing with vendors.

The mini vendors are adopting software that was
first developed for mainframes—a trend evident in the
widespread availability of database-management sys-

System-level OEM minicomputers are furnished with complete hardware, software, educational and maintenance support. From left to
right are system-level OEM minis from Wang Laboratories Inc. (the 2200), Honeywell (6/31) and Tl's (the 990/12).

tems for minis. A recent DEC announcement under-
scores this migration of mainframe software technolo-
gy to minis: DEC provides a mainframe-like
performance monitor called SPM-11M for PDP-11s run-
ning under the RSX-11M operating system. The monitor
tracks the use of CPU, memory, 1/0 and peripherals to
help locate performance bottlenecks and tune the
system.

The history of the minicomputer has been character-
ized by steadily improving price/performance ratios:
more performance for the same price, and equivalent
performance at reduced price. Given the expanding
market for mini-based products, there is every reason
to expect this trend to continue unabated in the
foreseeable future. The downward migration of main-
frame-based software will continue, and the advances
in packaging will continue, putting more and more
power into user stations.

Another trend, barely under way, is toward fault-
tolerant systems. Tandem Computer, Inc., has a
competitor for its NonStop 16-bit system. Stratus
Computer, Inc., Natick, Mass., recently announced a
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fault-tolerant 32-bit business processing system. Oth-
ers are sure to follow. DEC is reportedly working on a
fault-tolerant vAX, although it has not been announced.

Still another element just getting off the ground is
the local-area network. Baseband and broadband pro-
ponents are already wrestling to determine which
technique will prevail. When the dust clears, look for
most minis to provide interfaces to the surviving
networks for office-automation and other business-
based applications. It all adds up to continued vigorous
growth and health for the minicomputer market. =

Malcolm L. Stiefel, now a group leader
at Mitre Corp., has worked as a systems
analyst, systems engineer and program-
mer on military command-and- control,
hospital administration, investment
securities and municipal information
systems.

)
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SIEMENS

The disks are flexible,
our standards are not.

Inflexible Standard No.1...Design Excellence

At Siemens, we’re driven by an
inflexible commitment to design
excellence. The intensity of that
commitment is evidenced in the
proven performance and reliability
of our disk drives.

With uncompromising precision,
Siemens engineers determine the
positional accuracy of our flexible
disk drives using laser technology.
Design excellence. Anything less
would not be Siemens.

From design conception, through
product certification, qualification
and implementation, our design
standards ensure that each disk
drive we produce is worthy of its
Siemens nameplate.

Further information on our 5% "
or 8" Flexible Disk Drives
is available from
Siemens Corporation,
OEM Data

Products Division,

240 E. Palais Road,
Anaheim, CA 92805
(714) 991-9700
Telex 685695

Or contact our Distributor —
Diplomat Electronics,

490 S. Riverview Drive,
Totowa, NJ 07512

(201) 785-1830

Siemens...
Engineering Reliable Drives et
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QUALITY LIVES

Our 84 Mbyte Winchester disk drive is a work of art.

Like this superb violin by Giuseppe Guarneri,
Filius André, our 8-inch, 84 Mbyte Winchester
disk drive raises technology to the level of art.
The average positioning time is 20 milli-
seconds —the fastest available —and the drive
is so compact you can tuck it under your arm.
8- At Fujitsu America, we still believe in quality.

This Guarneri violin
was built in the city
of Cremona in 1739.
The physics of the bowed
string were first inves-
tigated in the 1850’ by
Hermann von Helmholtz,
who attached a grain of
starch to a black string
and observed its motion
through a microscope
mounted on a
tuning fork.



PRODUCT PROFILE: SUPERMINIS

Competitive market

gives

a wide choice

JOSEPH DEVLIN and ELINOR GEBREMEDHIN, Data Decisions, Inc.

Superminis compete with mainframes, but comparing
the two can be like comparing apples and oranges

The giants of the minicomputer world—32-bit super-
minis—are compared to mainframes as often as to other
minis. More than two dozen superminis are on the
market, and they are the fastest selling class of
minicomputer. Performance levels vary greatly among
models, and each supermini vendor advertises price/
performance levels based on differently bundled soft-
ware/processor/peripheral configurations. These di-
verse configurations resulted from the way the
supermini market developed—not under the leadership
of one vendor, but by the frantically competitive,
parallel efforts of many.

A busy beginning

In 1974, Interdata (now Perkin-Elmer Corp.) intro-
duced the 7/32, a 32-bit minicomputer, as an alternative
to offering a memory-management unit for its line of
16-bit minicomputers. With this decision, Interdata
gave birth to the “supermini” market. The 7/32 was a
pseudo 32-bit computer in that the memory data path
was only 16 bits wide, but words as defined by
operands, registers and instructions were 32 bits long.
The 7/32 sold so well that Interdata immediately began
work on a true 32-bit computer, the 8/32 Megamini,
first delivered in 1975.

MINI-MICRO SYSTEMS/April 1982

Meanwhile, Systems Engineering Laboratories (now
Gould s.E.L.) had launched two 32-bit real-time mini-
computers (models 85 and 86) that competed in the OEM
systems market with the Interdata 7/32. In 1975, Gould
S.E.L. marked its entry into the end-user supermini
market with the S.E.L. 32/55. The 32/55 was a
pnp-based, bus-centered system with the 86/65 instruc-
tion set implemented in microcode. In addition to its
32-bit orientation, 32/55 was distinguished by a 26.7M-
byte-per-sec. effective bus data rate, while the Digital
Equipment Corp. PDP-11 Unibus data rate was about
6M bytes per sec.

Interdata and S.E.L. had the 32-bit supermini market
to themselves for a number of years. Their nearest
competitors were the 24-bit Datacraft Slash/4, /5,and/7
(which evolved into the Harris $110/0, S100/5 and S200,
respectively) and high-performance 16-bit minicomput-
ers such as DEC’s PDP-11/45 and PDP-11/70, Data
General Corp.’s Eclipse and Modular Computer Sys-
tems’ Modcomp 1V.

Gould s.E.L. and Interdata both enhanced the total
performance of their systems by implementing shared-
memory configurations. The Interdata 8/30 Megamini
allowed as many as 15 processors to share a memory
block, while Gould S.E.L. as a rule linked four
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The Interdata 8/30 Megamini allowed
as many as 15 processors to share a
common memory block, while Gould
S.E.L. as a rule linked four processors
to a common memory.

processors to a common memory. On an individual
basis, S.E.L. also built more complex configurations
that were essentially unlimited in size. These configu-
rations bear some resemblance to Burroughs Corp.’s
global memory mainframe systems, but differ in being
only “loosely coupled” that is, each processor runs
under its own operating system.

In 1978, DEC introduced its first 32-bit computer, the
VAX-11/780. Coming from the leading vendor in the
minicomputer market, DEC’s introduction confirmed
that minicomputer users wanted more power. The
VAX-11/780 was compatible with the PDP-11 when
running in emulation mode, and its processing power
was equal to that of the International Business
Machines Corp. 370/158-3. In Whetstone benchmarks,
the VAX-11/780 achieved slightly more than 1 million
Whetstone instructions per sec. in single-precision
FORTRAN-based problems.

User migration from 16 to 32 bits almost became a
prerequisite for increased minicomputer power because
of the limitations 16-bit words impose on memory
capacity. The alternative to larger word size is a
memory-mapping scheme that combines portions of
addresses residing in more than 16-bit word, but this
procedure takes processing time and degrades per-
formance.

Consequently, minicomputer vendors had to develop
32-bit systems to upgrade their user base or develop a
local-networking/multiprocessing interconnection ar-
rangement to achieve greater throughput, as Datapoint
Corp. did with its ARC. Most chose to provide the 32-bit
supermini upgrade path. These new superminis adver-
tise prices lower than most mainframes of comparable
power and, from the outset, have been sold as
“mainframe alternatives” as well as minicomputer
upgrades.

The supermini/mainframe battle

Mainframe vendors claim that simple comparisons of
basic configuration prices are deceptive: direct factors,
such as the availability of low-cost software and
ease-of-use features, and indirect factors, such as the
time wasted reprogramming incompatible systems,
must enter into true costs. Nevertheless, the rapid
expansion of the 32-bit supermini market shows that
many users have evaluated superminis and main-
frames, and have decided that superminis can do the
job.

IBM’s early 1979 introduction of the 4300 shook the
budding supermini market by setting new price/
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performance ratios for the industry and by drastically
lowering per-megabyte memory prices. The PCM mem-
ory market was affected, but the pace of new supermini
introductions continued unabated; 13 minicomputer
vendors introduced 25 new models with word sizes of 32
bits or more between early 1979 and late 1981.

Part of the foundation for this rapid growth comes
from the developing distributed-market segment, in
which customers buy superminis as well as mainframes.
Low supermini prices have let users in branch offices
with both local- and centralized-processing require-
ments justify dedicated local superminis that communi-
cate with a host. Such local systems usually perform
interactive and transaction processing best served by
table-driven asynchronous subsystems. When more
than 10 or 12 work stations are involved, the local
system must have low-end mainframe power. Main-
frame vendors with interactive and transaction pro-
cessing products and supermini vendors with inter-
rupt-driven real-time products are both trying to adapt
their systems and software to the new requirements.

Mainframe vendors, especially IBM, claim greater
expandability and the availability of more packaged
software as indirect cost savings because mainframes
require less programming time and expertise. Mini-
computer vendors counter with claims of lower prices
for equal performance and lower overhead in their
simpler operating systems. The rapidly declining
mainframe prices appear to make these price claims
questionable. Furthermore, 1BM has announced the
SSX/VSE version of DOS/VSE and other simplified,
user-friendly integrated operating packages.

These trade-offs are difficult to evaluate. Each
manufacturer includes a different set of system fea-
tures, different performance and capacity parameters
and unique architectural characteristics that make its
system better for some applications than others.
Exaggerated differences tend to obscure basic similari-
ties, and even general comparisons are difficult.

The tables

The accompanying tables describe representative
32-bit superminis as well as two competitive IBM
systems. They allow distinguishing software/hardware

MINI-MICRO SYSTEMS/April 1982



HERE ARE THE COMPUTER
INDUSTRY PUBLICATIONS
THAT KNOW SPECIFICALLY WHAT
THEIR READERS BUY

. Mini-Micro Systems

AR WN =

Only Mini-Micro Systems can give you the specific buying plans of its readers.
Each year, for the past ten years, we've surveyed our readers on their actual
purchases during the past year and their projected buying plans. The survey
covers the full spectrum of minicomputer and microcomputer systems equipment
from hardware to peripherals to software. More than 25 product categories are
covered.

From this survey information, we can accurately project what our readers spend
each year on minicomputer and microcomputer equipment, and the specific
quantities they will be purchasing during the year. For example, in 1980, our
readers spent more than $10 billion* for minicomputers, microcomputers, CRT
terminals, printers, tape and disk drives, data communications equipment, and a
variety of peripherals, software and services. No other industry publication knows
more about its readers purchasing plans, or the minicomputer and
microcomputer markets, than we do. To prove it, call your Mini-Micro Systems
regional sales manager and ask to see our latest Market Report. Itll put us #1 on
your list.

Mini-MicroSystems

A Cahners Publication

Regional Sales Offices:

Boston (617) 536-7780 Orange County (714)851-9422
New Jersey  (201)625-9225 Los Angeles (213) 933-9525
Chicago (312) 654-2390 San Francisco (408) 243-8838
Denver (303) 388-4511

*Projections based on statistics compiled for the 1980 Mini-Micro Computer Market Report.

CAHNERS PUBLICATIONS Cahners Publishing Company, Boston

(617) 536-7780 and Chicago (312) 372-6880.
Sales offices in principal cities worldwide. Publishers of: Appliance Manufacturer « Brick & Clay Record +
Building Design & Construction « Building Supply News * Ceramic Data Book + Ceramic Industry +
Construction Equipment » Construction Equipment Maintenance * Design News * EDN « Electro-Optical
Systems Design * Electronic Business * Electronic Packaging & Production * Foodservice Equipment Specialist -
Mini-Micro Systems » Modern Materials Handling » Modern Railroads - Package Engineering « Plastics World -
Professional Builder/Apartment Business « Purchasing Magazine + Restaurants & Institutions « Security World +
Security World « Security Distributing & Marketing « Semiconductor International » Service World International
Specifying Engineer * Traffic Management + U.S. Industrial Directory
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A I S AN D A i T R i B e M e o
While there is considerable argument
about the value of MIPS as a
measurement of system power, IBM’s
and others’ MIPS figures are averages
based on a variety of benchmarks of all
types and, hence, are rough indications
of system power, not just processing
power.

features, including price/performance ratios and mil-
lions of instructions per sec., to be compared.

® MIPs index. While there is considerable argument
about the value of MIPS as a measurement of system
power in the face of other factors (I/0 throughput,
architectural orientation and software environment, for
example), IBM’s and similar MIPS figures are averages
based on a variety of benchmarks of all types and,
hence, are rough indications of system power, not just
processor power.

MIPS figures are approximate indexes, and manufac-
turers vary as to the methods used to derive them.
Mainframe vendors frequently take the average of a
number of runs with a multiplicity of job types, usually
predominantly COBOL batch programs, some of which
are compute-bound and some of which are 1/0-bound.
Supermini vendors frequently run standard FORTRAN-
based Whetstone benchmarks that tend to do especially
well on systems with fast floating-point processors and
cache memory. In view of these inconsistencies, it is
more realistic to express approximations of processor
power as ranges. This approach is reflected in the rough
groupings presented in the tables.

® Price/performance index. In addition to the basic
system price and a summary of what it includes, a
price/performance index gives a rough guide to proces-
sor price as related to system power. Separated out of
this index is the per-megabyte memory price.

The P/PI is calculated using the same MIPS rating for
all processors within a power range, that is, the median
of the two extremes expressed in the range. The
biggest headache in performing a calculation of price/
performance is stripping the basic system price to a
configuration that is comparable for each manufactur-
er. This is more difficult than arriving at a rough figure
for performance because of the differences in basic
architectures as well as packaging methods. DEC’s
VAX-11/750 includes CPU, memory, the operating sys-
tem, basic 1/0 bus slots and a disk drive in its basic
system price. IBM’s 4331-2 includes CPU, memory and
integrated adapters but no operating system or disks in
the basic price. To normalize the systems as much as
possible, the cost of the basic memory based on the cost
of equivalent add-on components and the equivalent
cost of any embedded peripherals has been subtracted,
and the cost of the operating system, if separately
priced, has been added.
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The operating system is added in, if unbundled,
because system software prices vary so much that it is
impossible to determine what to subtract when the
price is bundled with the basic system package. If a
peripheral is bundled with the basic price and informa-
tion from the manufacturer on a comparable peripheral
was unavailable, the average price of two comparable
peripherals from different manufacturers is used.

Some systems use integrated adapter/controllers,
some use channels, some have bus slots, and some have
“loops.” All of these add a capacity to the basic system
that is very difficult to normalize. No attempt is made
to adjust this aspect of the basic system in the index.
The index expresses the relative cost of processing
power and price without regard to the 1/0 attachability.

The value of price/performance indexing

The foregoing discussion does not exhaust the
number of variables that are largely ignored by this
index, but it should show that price/performance
calculation is a crude approximation that has a certain
slant. Every manufacturer who reads this article will
find an objection prefaced with “but you are comparing
apples and oranges because you didn’t account for...,”
and the objection will be valid. Hence, the calculations
have been explained, and much information has been
provided in the charts on overall environments, 1/0
capabilities and processor architectures. It should be
noted that most supermini MIPS ratings are based on
FORTRAN Whetstone single-precision benchmarks,
while IBM and most mainframe vendor MIPS are based
on an average of a wider variety of jobs that are usually
COBOL-based.

It is often difficult to tell from minicomputer-vendor
literature what mainframe ball park a system is
contending in. Does it compete with the 4321, the 3081
or the 3033s? When a manufacturer claims a system
competes with the 4331-1, and I1BM then retires the
4331-1 and produces a 4321 and 4331-11 instead, the
user feels he is shooting at a moving target. The MIPS
index and related price/performance ratios provide a
set of conceptual hooks that can be used to narrow
system comparisons to a set of most-likely comparable
systems. They should never be used as absolute
definitions of system performance. i

Joseph Devlin and Elinor Gebremedhin are editors and
analysts with Data Decisions, Inc., Cherry Hill, N.J., publisher
of Computer Systems, a monthly electronic data-processing
information-reference service from which the data in this
article are extracted.
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LOOKING AT
WINCHESTER
BACK-UP SYSTEMS?

Then you’ll want to compare all 3 alternatives

Device

Formatted
Capacity (MB)

Cost/MB

Number
of Media

(Qty. 500) | Required

Recording
Time (Min.)

Operator
Involvement

8” Floppy Disk
DS/DD

1.3

$400 16

34

Multiple media
insertions

Archive
14" Streaming
Cartridge Tape

$31

4 (90 IPS)
12 (30 IPS)

One media
insertion

%" Start/Stop
Cartridge Tape

You're sold on the Winchester

60 (30 IPS)

Multiple media
insertions

But there’s only one choice:

drive. Now you’re looking for a The Y%-inch streaming cartridge

back-up data storage and

retrieval system.

There are only three viable
alternatives: (1) a floppy disk drive,
(2) a %-inch streaming cartridge tape

drive, and, (3)
a stop/start car-
tridge tape drive.

As you’ll naturally
want to evaluate

all three, the table
shown here gives you
a quick overview.

Compare speed. Compare

capacity, automatic func-

tions (or lack of). See which
has the features that make

your job easier. Compare
initial price. Compare cost

of ownership.

The table shows there are
three viable alternatives.

tape drive.

There’s only one successful
Yi-inch streamer in the world
today—only one being mass-
produced—the Sidewinder™
by Archive Corporation.

So that makes your choice
even easier.

Make sure you include the
Sidewinder in your evaluation.
Call Archive today for

further details.

CORPORATION Y

3540 Cadillac Avenue

Costa Mesa, CA 92626

(714) 641-0279

Telex 683466, TWX 910-595-2458

Making Things Happen in Tape Technology
CIRCLE NO. 78 ON INQUIRY CARD
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GENERAL

MIPS Index
(performance class)

Basic system
purchase price

Memory price

per megabyte
Price/performance index
First delivery

SOFTWARE

Operating environment

Database

Communications

Languages

HARDWARE

CPU

Memory

1/0O control

Communications

Storage
Terminals and printers

Circle no.

Data General Corp.
Eclipse MV/6000

0.3 to 0.50 — comparable to IBM 4331-2

$172,000 — includes 1M-byte memory, 1600-bpi
tape drive, 73M-byte disk, console, 16 terminals,
300-Ipm printer, OS (Sept., 1981)

$32,000

115
1982

AOS/VS 32-bit demand paging OS; concurrent
timesharing, batch and online interactive applica-
tions; 2.5G bytes logical address space; 64 user
application programs; AOS/RT32 OS, subset of
AOS/VS, supports as many as 64 parallel pro-
cesses with 32 tasks each; 512M-byte logical ad-
dress space; AOS OS supports 16-bit addressing

DG/DBMS based on 1978 Codasyl recommen-
dations; supports network and hierarchical data
structures; Cincom TOTAL DBMS supported un-
der AOS/VS

AOS/VS supports local/remote sync and async
point-to-point, or multipoint communications; 1BM
BSC 3270 2780/3780, HASP Il emulations; sup-
ports IBM System Network Architecture, X.25
packet-switching protocol; S/S, BSC

APL (32-bit only), BASIC, COBOL, FORTRAN,
PL/1, RPG-Il, Macro Assembler; DG/L (16-bit only),
MPL (16-bit only), Macro Assembler

four-way instruction pipeline; four 32-bit registers

512K- to 4M-byte main memory; 32-bit word

16.2M/14.5M-byte-per-sec. |/O burst multiplexer
channel; 2.27M-byte-per-sec. data channel; 1.3M-
byte-per-sec. |/O processor

64K-byte |I/O processor interfacing with cache
memory; 1- to 16-line async, 1-, 2-, 4-line sync
multiplexers

12.5M- to 277M-byte disk drives; 2.5G bytes total

supports as many as 64 local/remote terminals

a7

REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

Data General Corp.
Eclipse MV/8000

1.1t0 1.5 — comparable to IBM 4341-2

$154,220 — includes 0.5M-byte memory, 1/O pro-
cessor, control processor, 800-1600-bpi magnetic
tape, 96M-byte drive (March, 1981)

$32,000

54
Oct., 1980

AOS/VS 32-bit demand paging OS; concurrent
timesharing, batch and online interactive applica-
tions; 4.3G bytes logical address space; 128 user
application programs of as much as 512M bytes
each; as many as 255 users/processes indepen-
dently, concurrently; AOS/RT32 OS, subset of
AOS/VS, supports as many as 64 parallel pro-
cesses with 32 tasks each; 512M-byte logical ad-
dress space; AOS OS supports 16-bit addressing

DG/DBMS based on 1978 Codasyl recommen-
dations supports network and hierarchical data
structures; Cincom TOTAL DBMS supported un-
der AOS/VS

AOS/VS supports local/remote sync and async
point-to-point, or multipoint communications; 1BM
BSC 3270 2780/3780, HASP Il emulations; sup-
ports IBM System Network Architecture, X.25
packet-switching protocol

APL (32-bit only), BASIC, COBOL, FORTRAN,
PL/1, RPG-Il, Macro Assembler; DG/L (16-bit only),
MPL (16-bit only), Macro Assembler

four-way instruction pipeline; four 32-bit registers;
optional floating-point processor; 220-nsec.
instruction-execution time; 16 priority interrupts;
16-byte block, 29.1M/36.4M-bytes-per-sec.
write/read

512K- to 4M-byte main memory; 32-bit word; 16-
byte cache memory

16.2M/14.5M-byte-per-sec. 1/O burst multiplexer
channel; 2.27M-byte-per-sec. data channel; 1.3M-
byte-per-sec. 1/O processor

64K-byte |/O processor interfacing with cache
memory; 32K-byte data-control units supporting
256 lines; 16-line programmable multiplexer; 1- to
16-line async, 1-, 2-, 4-line sync multiplexers
supports as many as 24 disk drives; 12.5M- to
277M-byte disk drives; 6.65G bytes total

supports as many as 128 local/remote terminals;
as many as four system printers

418
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REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

Digital Equipment Corp.
VAX-11/750

0.5t0 0.7 — comparable to IBM 4341-10

$92,600 — includes 512K bytes memory, 2 28M-
byte disks, console, OS (Dec., 1981)

$13,800

90
1980

VAX/VMS OS supporting concurrent batch and
realtime processing; to 4.3G bytes virtual ad-
dress space, 2G bytes user program space; as
many as 32 interactive users; Bell UNIX OS and
support facilities

VAX-11 DBMS based on Codasyl recommen-
dations; Datatrieve data-management system
supports sequential, indexed or relative data or-
ganization, variable length records
DECnetsupports local/remote,async/sync,
point-to-point, multipoint communications; I1BM
BSC 2780/3780, 3271, RJE emulations; DECnet
supports IBM SNA and X.25 protocols

BASIC, COBOL, FORTRAN, Pascal, PL/1,
CORAL 66, BLISS-32, Macro Assembler

32-bit data word; 16 32-bit registers; 10K bytes
writable control store, 4K words ROM control
store; optional single-board floating-point pro-
cessor; 320-nsec. micro instruction-execution
time; 32 priority interrupts

256K to 2M bytes main memory; 32-bit word,;
640- to 800-nsec. read/write 32-bit cycle time;
4K-byte cache memory

5M bytes-per-sec. aggregate on memory/sync
backplane interconnect

DMC-11 network linkup sync interface with |/O
buffers; 1, 4, 8, 16 async/sync multiplexers

1M to 176M bytes per drive; 7.2G bytes total
supports as many as 32 interactive terminals

419

MINI-MICRO SYSTEMS/April 1982

Digital Equipment Corp.
VAX-11/780 and 11/782

0.8 to 1.0 for 11/780; 1.6 to 2.0 for 11/782; com-
parable to IBM 4341-11, 3031AR, respectively
$219,100 — includes 11/780 CPU, 1M-byte mem-
ory, 800-1600-bpi tape drive, console, OS;
$402,900 includes 11/782 dual CPU, 2M-byte
memory, 800-1600-bpi tape drive, console, OS
(Feb., 1982)

$13,800

136 for 11/780; 168 for 11/782
1978 for 11/780; 1982 for 11/782

VAX/VMS OS supporting concurrent batch and
realtime processing; 4.3G bytes virtual address
space, 2G bytes user program space; as many
as 96 interactive users; Bell UNIX OS and sup-
port facilities

VAX-11 DBMS based on Codasyl recommen-
dations; Datatrieve data-management system
supports sequential, indexed or relative data or-
ganization, variable length records
DECnetsupports local/remote,async/sync,
point-to-point, multipoint communications; I1BM
BSC 2780/3780, 3271, RJE emulations; DECnet
supports IBM SNA and X.25 protocols

BASIC, COBOL, FORTRAN, Pascal, PL/1,
CORAL 66, BLISS-32, Macro Assembler

32-bit data word; 16 32-bit registers; 12K bytes
writable control store, 6K words ROM control
store; floating-point processor; 200-nsec. micro
instruction-execution time; 32 priority interrupts;
11/780 has 1 CPU; 11/782 has 2 CPUs

512K to 8M bytes main memory; 32-bit word;
800- to 1400-nsec. read/write 64-bit cycle time;
8K-byte cache memory; 256K to 4M bytes
shared memory; 11/782 has 2M to 8M bytes
main memory

13.3M bytes-per-sec. aggregate on memory/sync
backplane interconnect

DMC-11 network link up sync interface with 1/0
buffers 1, 4, 8, 16 async/sync multiplexers

28M to 516M bytes per drive; 9.6 bytes total
supports as many as 96 interactive terminals

420

Gould S.E.L.
32/27

0.5to 0.7 — comparable to IBM 4341-10

$25,000 — includes 32/27 CPU, 256K-byte
memory, I/O processor with 7 SelBUS and 5 MP
slots

$29,000

38
1980

MPX-32 OS for concurrent realtime, batch, time-
sharing, interactive applications; as many as 255
concurrent tasks; 512K bytes virtual address
space per user

Cincom TOTAL DBMS

TS5 for async/sync, point to point, multipoint com-
munications, |IBM HASP emulation

BASIC, COBOL, FORTRAN, Pascal, Micro and
Macro Assembler

32-bit CPU with 26.7M-byte/sec. bus-centered
architecture; 8 general-purpose registers, 96
hardware priority interrupts; 180 instructions; in-
tegral floating point

256K to 16M bytes main memory, 4-way inter-
leaving; 600-nsec. cycle

7 SelBUS slots, 5 medium-speed MP bus slots

16-line async/sync multiplexer

2.4M bytes per subsystem
64 interactive terminals; 2 system printers

421
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Gould S.E.L.
32/87

MIPS Index
(performance class)
Basic system
purchase price

Memory price

per megabyte
Price/performance index
First delivery

3.0t0 3.8 — between |BM 3033S and 3033N

$265,000—lnﬂluds.32/87200?0 msbytemain

0.5100.7 — comparable w? Vl 4341-1(

siouso-qm mmm

$20,176

106 i
introduced 1981

Operating environment

Database

Communications

Languages

MPX-32 or older RTM OS for concurrent realtime,
batch, timesharing, interactive applications; 255
concurrent tasks; 512K bytes virtual address space
per user

Cincom TOTAL DBMS

TSS for asynclsync point-to-point, multipoint com-
munications; HASP emulation

FORTRAN, BASIC, COBOL, Pascal, Micro and
Macro Assemblers

12Mbymothswmm‘lwm
users; 48 priority interrupts ‘
Cincom TOTAL DBMS sumeﬁing nﬂv&m
structure

Supports local/remote async/sync communica-
tions; IBM BSC 2780/3780, HASP, CDC, Univec

SNOEQL mm -

CPU

Memory

1/O control

Communications

Storage

Terminals and printers

Circle no.

150

szmcpumzsm-mm bus-centered ar-
chitecture; 8 general-purpose registers; 96 hard-
ware priority interrupts, 206 instructions; integral

floating point
1M to 16M bytes main memory, 4-way interleaving;
600-nsec. cycle, 16K to 32K bytes cache

sosmausuom 14mmm~spMMPbas
slots can be expanded in 16-slot increments per
SelBUS slot

16-line async/sync multiplexer

2.4M bytes per subsystem
64 terminals; 2 system printers
422

vides enc 1g-point f
ds:aammadassnim us;
(MMWMDMM -
192K to 768K main memory; 400-nsec. muf' gl
write cycle time =

as many as 24 prograrr

channels; 3.2M/7.!

channel 5
Dw\mummmmpwﬁgm” !
as 16 devices; ci&t—tmeemmmﬁmﬁm

plexer; async/syncline controllers

11Mms7mmswmm,nmuadm
per subsystem e
wpportsasmuwas“mmmm

423
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REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

Harris
500

0.8 to 1.0 — comparable to IBM 4341-11

$99,600 — includes 384K-byte memory, 6K
cache, 40M-byte disk, 1600-bpi tape, CRT, OS
(Sept., 1981)

$20,176

59
introduced 1979

Vulcan OS supporting real-time processing, multi-
programmed batch, on-line interactive opera-
tions; 12M bytes of logical address space; 64
interactive users; 48 priority interrupts

Cincom TOTAL DBMS supporting network
structure

supports local/remote, async/sync communica-
tions; IBM BSC 2780/3780, HASP, CDC, Univac
emulations

APL, BASIC, COBOL, FORTRAN, Pascal, RPG-
Il, SNOBOL, Macro Assembler

five 24-bit registers; accumulator extension pro-
vides 48-bit length; floating-point processor; 48-
data and 20-address line bus; 19M (input)/7.9M
(output) bytes-per-sec. I/O bus rates

385K- to 3M-byte main memory; 400-nsec.
read/write cycle time; 6K-byte, 150-nsec. cache
memory

as many as 24 programmed |/O and/or DMA
block channels; 3.2M/7.5M byte-per-sec. 1/0O
rates per channel

DMA communications processor supports as
many as 16 devices; eight-line communications
multiplexer; async/sync line controllers

11M to 675M bytes per drive; as many as 8 drives
per subsystem
supports as many as 64 interactive terminals

424
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Harris
800

1.1to 1.5 — comparable to IBM 4341-2

$165,900 — 384K-byte memory, 6K cache, 40M-
byte disk, 1600-bpi tape, 2 CRTs, OS (Sept.,
1981)

$20,176

91
March, 1980

Vulcan OS supporting real-time processing, multi-
programmed batch, on-line interactive opera-
tions; 12M bytes of logical address space; 128
interactive users; 72 priority interrupts

Cincom TOTAL DBMS supporting network
structure

supports local/remote, async/sync communica-
tions; IBM BSC 2780/3780, HASP, CDC, Univac
emulations

APL, BASIC, COBOL, FORTRAN, Pascal, RPG-
11, SNOBOL, Macro Assembler

five 24-bit registers; accumulator extension pro-
vides 48-bit length; floating-point processor; 48-
data and 20-address line bus; 19M (input)/7.9M
(output) bytes-per-sec. I/O bus rates

384K- to 3M-byte main memory; 400-nsec.
read/write cycle time; 6K-byte, 150-nsec. cache
memory

as many as 31 programmed |/O and/or DMA
block channels; 3.2M/7.5M byte-per-sec. |/O
rates per channel

DMA communications processor supports as
many as 16 devices; eight-line communications
multiplexer; async/sync line controllers

11M to 675M bytes per drive; as many as 8 drives
per subsystem
supports as many as 128 interactive terminals

425

Hewlett-Packard
Series 3000-64

0.5t0 0.7 — comparable to IBM 4341-10

$164,700 — includes 2M-byte memory, OS, DBS
(Nov., 1981)

$16,000

221
1982

MPE OS supporting concurrent batch, transac-
tion, online program development and communi-
cations processing; 110 active sessions

KSAM/3000 indexed sequential-access method,
IMAGE/3000 DBMS based on KSAM/3000, al-
lows data to be accessed by serial, direct,
chained and calculated-access methods
Distributed Systems Architecture provides exten-
sive support for network communications; IBM
2780/3780, 3270 and HASP Il terminal emula-
tion; IBM SNA and X.25 and X.21 protocols

APL, BASIC, COBOL, FORTRAN, Pascal, RPG,
Macro Assembler

dual 16-bit ALUs perform 2 16-bit or single 32-bit
operation in single CPU cycle; 40K writable con-
trol storage; floating-point arithmetic

2M to 8M bytes main memory; 8K byte cache;
134-nsec. average memory access time with
cache

2 intermodule /O buses; 10 general I/O chan-
nels; 56M byte-per-sec. overall bandwidth on 32-
bit central bus

16 intelligent network processors providing 16
synchronous communications lines for system-
to-system and multipoint terminal communica-
tions; single advanced terminal processor

16 disk drives with 1920M bytes total storage
supports as many as 144 interactive terminals, 10

printers
426
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GENERAL

MIPS Index
(performance class)

Basic system
purchase price

Memory price

per megabyte
Price/performance index
First delivery

SOFTWARE

Operating environment

Database

Communications

Languages

HARDWARE

CPU

Memory

1/O control

Communications

Storage
Terminals and printers

Circle no.

Honeywell
DDS 6/92 — DPS 6/96

0.8 to 1.0 — comparable to IBM 4341-11

$110,000 — includes 6/92 CPU, 1M-byte memory,
4K-byte cache, multiline communications control-
ler, disk controller; $130,000 — includes 6/96 CPU
with additional slots, 1M-byte memory, 4K-byte
cache, multiline communications controller, disk
controller (Oct., 1981)

$28,000

94 for 6/92; 113 for 6/96
1981

GCOS 6/200 for transaction-processing intelligent-
terminal operation, GCOS 6/400 for multiple online
foreground and one batch background processing;
GCOS 6/600 for concurrent online, timesharing
and batch; all distributed

Cincom TOTAL under GCOS 6/400; Honeywell
IDS/Il under GCOS 6/600

all can operate as async or HASP terminal; GCOS
6/400 supports RJE, remote batch GCOS 6/600
supports IBM 2780, 3780 and 3270 emulation, RJE

BASIC, COBOL in all versions; FORTRAN, RPG-II,
Assembler under GCOS 6/400, 600

bus-oriented, 32-bit microprogrammed CPU with
commercial and scientific instruction sets standard.
300-nsec. asynchronous bus with 13M byte/sec.
transfer

1M to 4M bytes on 6/92; 1M to 16M bytes on 6/96;
300-nsec. cycle; 4K-byte cache on both processors

20 slots for 6/92, 40 slots for 6/96; 1 to 6 peripheral
ports, 1to 6 multiple-device ports, 0 to 4 tape ports

1to 64 lines on 6/92, 1to 112 lines on 6/96

2G bytes on 2 to 8 ports for 6/92, 3G bytes on 2 to
12 ports on 6/96

64 or 112 terminals, on 6/92 and 6/96 systems,
respectively; 4 system printers on either

427

REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

IBM
4331-2

0.3t00.5

$125,000 — includes 1M byte memory, no cache,
display/printer adapter (Dec., 1981)

$15,500

273
1980

DOS/VSE and SSX/VSE partitioned virtual-
memory operating systems with 12 partitions;
OS/VS1 single virtual-memory operating system;
VM/SP and VM/BSE operating systems running in
stand-alone mode with CMS small system time-
sharing, or with other DOS or OS as full-facility
virtual machines

DL/1, DL/1 Entry and SSX/DL/1 hierarchical
databases; SQL relational interface

SDLC bit-oriented, BSC synchronous, S/S pro-
tocol; SNA network architecture as host or dis-
tributed mode; multiple access methods

Assembler, BASIC, Pascal, COBOL, FORTRAN IV,
APL, RPG-II, PL/1

32-bit data word, 16 32-bit registers, 128K bytes
reloadable control store

1M to 2M bytes, 32-bit word

6 integrated adapters, 1-byte multiplexer channel,
3-block multiplexer channels with 1.86 M
bytes/sec. data rate

3- to 8-line integrated adapter

3310 (64M bytes),3370 (0.5G bytes) and 3340/44
attach to integrated disk adapter

no specific limit; about 100 practical limit

428
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REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

IBM
4341-2

1.1t01.5

$359,000 — includes 4341-2 CPU, 2M bytes
memory, 16K bytes cache, 6 |/O channels (Dec.,
1981)

$15,500

253
1979

DOS/VSE partitioned virtual memory system
with 12 partitions; OS/VS1 single virtual OS;
MVS/SP (MVS/370) multiple virtual OS; VM/SP
and VM/BSE with CMS in stand-alone time-
sharing mode or with other DOS/OS SCPS as
full-facility virtual machines ACP/TPF transac-
tion-processing OS

IMS/VS; DL/1, DL/1 Entry hierarchical data-
bases, SQL relational interface to DL/1

SDLC bit-oriented, BSC synchronous and asyn-
chronous protocols; SNA network architecture as
host or distributed mode; multiple-access
methods

Assembler, BASIC, Pascal, COBOL, FORTRAN
IV, APL, RPG-II, PL/

32-bit word with 64-bit data paths; pipelined

2M to 16M bytes; 16K bytes cache

6 channels, 1- or 2-byte 4- or 5-block multiplexer;
12M-byte/sec. 210 throughput; 48 subsystems

3705/3705 front ends attaching to lines

variety of disk types; 40G bytes per subsystem
(3380/3880); can attach disk cache
no specific limit; about 400 practical limit

429
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Perkin-Elmer
3210, 3220, 3230

0.8 to 1.0 — comparable to IBM 4341-11

3210: $49,900 includes 0.5M byte memory
(Sept., 1981)

3220: $36,000 includes 256K bytes memory
(Sept., 1981)

3230: $65,900 includes 524K bytes memory
(Sept., 1981)

$23,900

45 for 3210, 39 for 3220, 43 for 3230

3210 in Sept., 1981; 3220 in April, 1979; 3230 in
March, 1981

© 08/32 0S supporting concurrent time shared,

batch, online interactive applications; as many as
255 concurrent tasks; Edition VII/VIII Workbench
version of Bell UNIX OS and support facilities

DMS/32 indexed file structure DBMS; records
referenced by one or more indexes

0S/32 supports local/remote, async/sync, point-
to-point, multipoint communications; BSC/SDLC
protocols; IBM BSC 2780/3780, HASP emula-
tions; ZDLC manager supports HDLC, SDLC,
ADCCP protocols

BASIC, COBOL, FORTRAN, Pascal, RPG-II,
CORAL 66, CAL Assembler, CAL Macro
Processor

32-bit data path; 128 32-bit general registers; 2K
words fixed control store, 2K words 32-bit writ-
able control store; optional floating-point pro-
cessor; four priority interrupts

256K- to 4M/1M/16M-byte main memory on
3210/3220/3230; 32-bit word; 400/340/340-nsec.
access time on 3210/3220/3230; 1K-byte cache
on 3230 (option on 3220)

8M/5.7M-byte-per-sec. burst read/write EDMA
bus; 40M-byte-per-sec. aggregate on four DMA
buses; 400K-byte-per-sec. multiplexer bus sup-
porting 1023 devices; EDMA plus multiplexer or
DMA plus multiplexer configurations

DMA |/0 subsystem supports as many as 64 56-
bps lines; async controller supports as many as
23 19.2K-bps lines; 1-, 4-line sync multiplexers,
2-, 4-, 8-line async multiplexers

16M- to 96M-byte disk on 3210, typical maximum
of 50G bytes total on 3220/3230

supports as many as 64 interactive terminals

430

Perkin-Elmer
3250

3.0 to 3.8 — between IBM 3033S and 3033N

$150,000 — includes 2M-byte memory, console,
8K-byte cache (Feb., 1982)

$23,900

32
1982

0S/32 OS supporting concurrent batch, online
interactive applications; 64 users; as many as
255 concurrent operations; Edition VII/VIII Work-
bench version of Bell UNIX OS and support
facilities

DMS/32 indexed file structure DBMS; records
referenced by one or more indexes

0S/32 supports local/remote, async/sync, point-
to-point, multipoint communications; BSC/SDLC
protocols; IBM BSC 2780/3780, HASP emula-
tions; ZDLC manager supports HDLC, SDLC,
ADCCP protocols

BASIC, COBOL, FORTRAN, Pascal, RPG-II,
CORAL 66, CAL Assembler, CAL Macro
Processor

32-bit data path; 128 32-bit general registers; 2K
words fixed control store, 2K words 32-bit writ-
able control store; optional floating-point pro-
cessor; four priority interrupts; central bus, 40M
byte/sec. data rate

2M- to 16M-byte main memory; 32-bit word; 8K-
byte cache memory

40M-byte-per-sec. aggregate on four DMA
buses; 400K-byte-per-sec. multiplexer bus sup-
porting 1023 devices; 64M-byte-per-sec. peak
system bandwidth

DMA 1/0 subsystem supports as many as 64 56-
bps lines; async controller supports as many as
23 19.2K-bps lines

typical maximum of 50G bytes
supports as many as 64 interactive terminals

431
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MIPS Index
(performance class)

Basic system

purchase price

Memory price

per megabyte
Price/performance index
First delivery

SOFTWARE

Operating system
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Communications

Languages

HARDWARE

CPU

Memory

1/0 channels

Communications

Storage

Terminals and printers

Circle no.

Prime
150-11

0.3to 0.5 — comparable to IBM 4331-2

$39,000 — includes 256K-byte memory, OS (June,
1981)

$40,000

60
1981

Primos OS supporting timesharing, batch, on-line
interactive applications; 512M-byte virtual address
space, 32M-byte private user address space; 32
users/processes independently, concurrently

DBMS based on Codasyl recommendations; net-
work, hierarchical, cyclical, ordered, random com-
bination, hybrid

Primos supports local/remote,async/sync,point-to-
point, multipoint communications; IBM 3271/3277,
2780/3780 and HASP Il emulations; Univac,
Honeywell, CDC, ICL emulations; Primenet CCITT
X.25 protocol

BASIC, COBOL, FORTRAN, Pascal, PL/1, RPG-II,
Macro Assembler

32-bit arithmetic unit; four address registers, seven
index registers; floating-point arithmetic in firm-
ware; 64 priority interrupts

256K to 1M bytes main memory; 32-bit word; 600-
nsec. cycle time; 2K-byte cache memory

2.5M bytes-per-sec. DMA channel; 960K bytes-per-
sec. DMT channel; DMC supports as many as 32
controllers

DMC channel supports as many as 2048 device
ports; 2-, 4-line 19.2K bytes-per-sec. DMA link con-
troller; 8-, 16-line async or 2-, 4-line sync
multiplexers

12M to 300M bytes per drive; as many as two sub-
systems; 4.3G bytes maximum, to 8 drives per
subsystem

supports as many as 32 interactive terminals, as
many as 4 system printers
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REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

Prime
250-11

0.3 to 0.5 — comparable to IBM 4331-2

$48,500 — includes 512K-byte memory, 2K-byte
cache, CRT, OS (June, 1981)
$40,000

55
1981

Primos OS supporting timesharing, batch, on-line
interactive applications; to 512M bytes virtual-
address space, 32M bytes private user address
space; 32 users/processes independently
concurrently

DBMS based on Codasyl recommendations; net-
work, hierarchical, cyclical, ordered, random com-
bination, hybrid

Primos supports local/remote,async/sync, point-to-
point, multipoint communications; IBM 3271/3277,
2780/3780 and HASP Il emulations; Univac,
Honeywell, CDC, ICL emulations; Primenet CCITT
X.25 protocol

BASIC, COBOL, FORTRAN, Pascal, PL/1, RPG-II,
Macro Assembler

32-bit arithmetic unit; four address registers,
seven index registers; floating-point arithmetic in
firmware; 64 priority interrupts

512K to 1M bytes main memory; 32-bit word; 600-
nsec. cycle time; 2K-byte cache memory

2.5M bytes-per-sec. DMA channel; 960K bytes-per-
sec. DMT channel; DMC supports as many as 32
controllers

DMC channel supports as many as 2048 device
ports; 2-, 4-line 19.2 bytes-per-sec. DMA link con-
troller; 8-, 16-line async or 2-, 4- line sync
multiplexers

12M- to 300M-bytes per drive; as many as two sub-
systems; 4.3G bytes maximum; to 8 drives per
subsystem

supports as many as 32 interactive terminals; as
many as 4 system printers

433
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REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

Prime
550-I1

0.510 0.7 — comparable to IBM 4341-10

$89,000 — includes 512K-byte memory, 8K-byte
cache, CRT, OS (June, 1981)

$40,000

104
1981

Primos OS supporting timesharing, batch, on-line
interactive applications; to 512M bytes virtual-
address space, 32M bytes private user address
space; 64 users/processes independently,
concurrently

DBMS based on Codasyl recommendations; net-
work, hierarchical, cyclical, ordered, random
combination, hybrid

Primos supports local/remote, async/sync, point-
to-point, multipoint communications; IBM
3271/3277, 2780/3780 and HASP Il emulations;
Univac, Honeywell, CDC, ICL emulations
Primenet CCITT X.25 protocol

BASIC, COBOL, FORTRAN, Pascal, PL/1, RPG-
Il, Macro Assembler

32-bit arithmetic unit; four address registers, to
seven index registers; floating-point processor;
64 priority interrupts

512K to 4M bytes main memory; 32-bit word; 60-
nsec. cycle time; 8K-byte cache memory

2.5M bytes-per-sec. DMA channel; 960K bytes-
per-sec. DMT channel; DMC supports as many
as 32 controllers

DMC channel supports as many as 2048 device
ports; 2-, 4-line 19.2K byte-per-sec. DMA link
controller; 8-, 16-line async or 2-, 4-line sync
multiplexers

12M to 300M bytes per drive; as many as two
subsystems; 4.3G bytes maximum, to 8 drives
per subsystem

supports as many as 64 interactive terminals; as
many as 4 system printers
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Prime
750-I1

0.8 to 1.0 — comparable to IBM 4341-11

$154,000 — includes 1M-byte memory, 16K-byte
cache, CRT, OS (June, 1981)

$40,000

125
1979

Primos OS supporting timesharing, batch, on-line
interactive applications; to 512M bytes virtual-
address space, 32M bytes private user address
space; 96 users/processes independently,
concurrently

DBMS based on Codasyl recommendations; net-
work, hierarchical, cyclical, ordered, random
combination, hybrid

Primos supports local/remote, async/sync, point-
to-point, multipoint communications; IBM
3271/3277, 2780/3780 and HASP |l emulations;
Univac, Honeywell, CDC, ICL emulations;
Primenet CCITT X.25 protocol

BASIC, COBOL, FORTRAN, Pascal, PL/1, RPG-
Il, Macro Assembler

32-bit arithmetic unit; four address registers, to
seven index registers; floating-point processor;
64 priority interrupts

1M to 8M bytes main memory; 32-bit word; 600-
nsec. cycle time; 16K-byte cache memory

2.5M bytes-per-sec. DMA channel or 8M byte-
per-sec. DMA burst mode channel; 960K bytes-
per-sec. DMT channel; DMC supports as many
as 32 controllers

DMC channel supports as many as 2048 device
ports; 2-, 4-line 19.2K bytes-per-sec. DMA link
controller; 8-, 16-line async or 2-, 4-line sync
multiplexers

12M to 300M bytes per drive; as many as two
subsystems; 4.3G bytes maximum, to 8 drives
per subsystem

supports as many as 96 interactive terminals; as
many as 4 system printers
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Prime

1.6 t0 2.0 — comparable to IBM 3031AP

$295,000 — includes 2M-byte memory, 32K-byte
cache, CRT, OS (June, 1981)

$40,000

164
1981

Primos OS supporting timesharing, batch, online
interactive applications; to 512M bytes virtual
address space, 32M bytes private user address
space; 128 users/processes independently,
concurrently

DBMS based on Codasyl recommendations; net-
work, hierarchical, cyclical, ordered, random
combination, hybrid

Primos supports local/remote,async/sync, point-
to-point, multipoint communications; |IBM
3271/3277, 2780/3780 and HASP Il emulations,
Univac, Honeywell, CDC, ICL emulations;
Primenet CCITT X.25 protocol

BASIC, COBOL, FORTRAN, Pascal, PL/1, RPG-
I, Macro Assembler

multiple instruction stream-processing architec-
ture; 32-bit arithmetic unit; four address registers,
to seven index registers; floating-point processor;
64 priority interrupts

2M to 8M bytes main memory; 32-bit word; 600-
nsec. cycle time; 32K-byte cache memory

2.5M bytes-per-sec. DMA or 8M byte-per-sec.
DMA burst mode channel; 960K bytes-per-sec.
DMT channel; DMC supports as many as 32
controllers

DMC channel supports as many as 2048 device
ports; 2-, 4-line 19.2K bytes-per-sec. DMA link
controller; 8-, 16-line async or 2-, 4-line sync
multiplexers

12M to 300M bytes per drive; as many as two
subsystems; 4.3G bytes maximum, to 8 drives
per subsystem

supports as many as 128 interactive terminals; as
many as 4 system printers

436
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GENERAL

MIPS Index
(performance class)

Basic system

Memory price

per megabyte
Price/performance index
First delivery

SOFTWARE

Operating environment

Database

Communications

Languages

HARDWARE

CPU

Memory

1/O control
Communications
Storage

Terminals and printers

Circle no.

Wang
VS 90

0.3 to 0.5 — comparable to IBM 4331-2

$73,000 — includes VS90 CPU, 1M-byte main
memory but no cache, 1 disk I0P, 1 work sta-
tion/printer IOP, 1 tape IOP, one 3-port datacomm
IOP, VS operating system, 1 compiler and one work
station as console

$16,000

135
1982

VS/OS virtual storage OS for interactive and re-
mote batch

Cincom TOTAL DBMS bundled with VS/OS; se-
quential indexed file structures, hierarchical, tree
and network data structures

WangNet network architecture; remote WangNet
facility, remote work station; IBM 2780/3780, 3271,
3274, 3777 BSC synchronous emulation; TTY
asynchronous

COBOL, BASIC, FORTRAN, PL/1, RPG-Il, As-
sembler, Procedure

32-bit word with 64-bit fetch on universal bus; 16-
bit I0Ps; reloadable control storage; four 64-bit
floating-point registers, 16 32-bit general-
purpose registers

1M to 4M bytes 2-way interleaved main memory; no
cache

1/O bus adapter attaching as many as 8 IOPs

2 3-line |IOPs

to 2.3G bytes on 8 drives; to 4 drives per disk IOP
to 3 16-terminal IOPs for a total of 48 work stations
as serial printers
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REPRESENTATIVE 32-BIT SUPERMINICOMPUTERS

Wang
VS 100

0.5 to 0.7 — comparable to IBM 4341-1D

$103,000 — includes VS 100 CPU, 1M-byte main
memory, 32K-byte cache, 1 disk IOP, 1 work sta-
tion/printer IOP, 1 tape IOP, one 3-port datacomm
IOP, VS operating system, 1 compiler and one work
station as console i

$16,000

140
1980

VS/0S virtual storage OS for concurrent interactive
and remote batch

Cincom TOTAL DBMS bundled with VS/OS; se-
quential indexed, file structures; hierarchical, tree
and network data structures

WangNet network architecture; remote WangNet
facility, remote work station; IBM 2780/3780, 3271,

+ 3274, 3777 BSC synchronous emulation; TTY

asynchronous

COBOL, BASIC, FORTRAN, PL/1, RPG-Il, As-
sembler, Procedure

32-bit word with 64-bit fetch on universal bus; 16-
bit IOPs; reloadable control storage; four 64-bit
floating-point registers; 16 32-bit general-
purpose registers

1M to 8M bytes 2-way interleaved main memory,
32K bytes cache

2 1/0 bus adapters attaching to 16 IOPs total
3-line IOPs, total of 128 lines
to 4.6G bytes on 16 drives; to 4 drives per disk IOP

to 8 16-terminal IOPs for a total of 128 work stations
or serial printers

438
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PROTECTS THE MEDIA. Soft head
load/unload electronics insure that both
heads move out of the way when media
is inserted, removed, or the heads
themselves are unloaded. Gimballed
heads always follow plane of rotat-
ing disk.

: I
‘ e | selectable features.
T

The 9406-4

VERY QUIET INDEED. Center-of- [~ MINIMAL DC DRAW. 9406-4 uses low-
mass actuator plus smooth, push-pull power Schottky “LS"” circuitry.

stepper motor deliver exceptionally
quiet operation.

NO SHUNTS. DIP switches
give you a broad range of

INDUSTRY-COMPATIBLE. With
industry-compatible interface and mount-
ing hardware, this 8" floppy is available

HIGH STORAGE, HIGH MTBF. The 9406-4  Nnow to be plugged into the most demand-
gives you up to 1.6 million bytes, unfor- ing OEM applications.
matted; and 12,000 hours MTBF—one of

The double-sided 8"drive __

the industry’s highest.

From any angle, the 9406-4 double-sided floppy drive is a mem-
ber in good standing of Control Data’s broad line of OEM-proven
8" and 5%" floppy drives: the 9404B, 9408, 9409, 9409T and
others. Find out how well they will fit your needs. Call your local
Arrow or Kierulff distributor today. Or write OEM Product Sales,
HQNO8H, Control Data Corporation, PO. Box 0, Minneapolis,

MN 55440.

(G CONTROL DATA

Addressing society’s major unmet needs
as profitable business opportunities

MINI-MICRO SYSTEMS/April 1982

CIRCLE NO. 79 ON INQUIRY CARD

MEDIA COMPATIBILITY. Double-
sided 8-inch drive gives you dual

channel read logic, for wide range
of media compatibility (even today's
“hot” media).




LETTER-PERFECT PRINTER
DOUBLES AS DATA CRUNCHER.

Printtwo ways...correspondence quality and high speed data processing.
Now priced under $2000!

The new T-1805 dual purpose serial printer uses a unique T-1805 offers the same quality construction, high reliabil-
40 x 18 matrix dot pattern for high quality correspondence ity, ease of operation and operator conveniences. Plus,
printing; or, flip a switch, ituses a 7 x 9 matrix for high for the benefit of the office crew, the T-1805 is exception-
speed data processing printing. In the high speed mode, ally quiet. Its 53 dbA noise level ranks it as the quietest

it generates reports at time-saving throughput rates impact printer on the market.

reaching 200 lines per minute. In the reduced speed
correspondence mode, its pivoting print head lays down
overlapping dots to create a letter-perfect character that
looks like it came from an office typewriter.

The T-1805 is the latest evolution in the popular and
proven T-1000 series of serial printers. As such, the

There's much more to tell, so visit or call your
Mannesmann Tally sales outlet today.

Mannesmann Tally, 8301 South 180th Street, Kent, WA
98031. Phone (206) 251-5524.

Printers for the long run.

MANNESMANN
TALLY

; N INQUIRY CARD
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DATA COMMUNICATIONS

Minicomputers

aviomate network

maintenance

PETER FRIGON, Dataproducts New England, Inc.

Tech-control systems increase uptime and reduce
technical-personnel requirements with fault isolation

The need for automated tech-control systems is
evolving as the complexity and data speeds of communi-
cations increase. Only a few years ago, data-communi-
cations circuits consisted of point-to-point facilities
terminating in simple machines at both ends. Now they
involve distributed-processing systems and intelligent

Fig. 1. Complexity of data networks has evolved from simple
point-to-point arrangement (top) to include combinations of branched
multi-point, multiplexed and distributed-processor configurations.
The “simple” all-digital CPU-to-terminal connection (bottom) repre-
sents the latest and most complex step in this evolution because the
network itself provides the intelligence to perform those functions
previously handled by modems (represented here as “m”), multiplex-
ers (“muxes”) and intermediate communications processors.

MINI-MICRO SYSTEMS/April 1982

networks. Lagging behind this surge of technology has
been the maintenance capabilities of the communica-

Fig. 2. Typical test sequence for automatic isolation. The software
proceeds from one access point to the next until a circuit is clear or
transmission will not proceed further in that circuit, indicating an
equipment failure.
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Automated tech control has become a
necessity because manual tech-control
methods are proving inadequate for
modern data networks.

tions stations themselves, usually a manual patch
facility. Data networks conceived in the 1970s have
been kept alive by equipment made in the 1950s. Much
of that equipment was based on even earlier designs. To
compound this situation, the data-processing and
communications equipment may be widely dispersed,
making manual circuit testing and fault isolation even
more difficult.

Now, testing and fault isolation can be automated by
combining test equipment with minicomputers. A new
class of equipment called tech-control systems locates
and corrects failures from a central location. Automat-
ing relieves operators of repetitive manual tasks, which
translates into maintenance-cost reductions and more
efficient use of technical personnel. Effective use of
tech-control systems requires a knowledge of the
problems that arise and how they get solved.

Where the faults lie
Automated tech control has become a necessity

because manual tech-control methods are proving
inadequate for modern data networks (Fig. 1). Efforts
of specialized technicians at various sites must be
coordinated, sometimes requiring dispatching person-
nel to remote sites. When leased facilities or multiven-
dor equipment are involved, too much time is consumed
in finger pointing.

The major problem area is related to the complexity
of the communication path between a terminal operator
and central-site equipment. Minicomputers have prov-
en ideal for this task because they can be easily
programmed to perform automatic test sequencing to
fault-isolate each circuit of a data systems. The results
of each test are analyzed automatically, while the
system’s database determines the next test to be run.
Information stored in the database includes transmis-
sion rates, types of protocols and circuit configurations.
A typical sequential testing cycle is illustrated in Fig. 2.

The recovery process

The operator learns of the need to initiate testing in
one of two ways. Either an error message is output on
the log printer, or a user calls in a problem. In either
case, the operator then invokes the automatic fault
sequences on the circuit in question to identify the
failing components.

Each automated testing procedure is designed so

Fig. 3. Screen display for circuit test equipment selection provides an operator with both a circuit map and an indication of the tests
available.
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MDBS: Superior Data Base Management for Application Developers

Mainframe solutions
at micro prices.

MDBS solves the problem of expensive, time-consuming application
development and maintenance.

Here's what makes the MDBS Data Base Management 4{;‘)\
System so unique: o )
ECONOMY—Our state-of-the-art system cuts application N\
development costs by up to 80%. 3 ) \
EFFICIENCY—Data compression allows optimum use of space. .8

HARDWARE COMPATIBILITY—From 8080, Z80...to the
PDP-11, MDBS delivers uniformly excellent results,
PORTABILITY—MDBS operates under most popular oper-
ating systems and languages, including CP/M, UNIX, IBM
PCDOS, COBOL, BASIC, PASCAL, C, PL/1, FORTRAN, and
many more.

INTEGRITY—RECOVERY, RESTART, and the ability to roll the data base
back are available. Data base integrity is supported through advanced data
structuring techniques.

AUTHENTICITY—MDBS is the first and only true and complete DBMS
currently available on microcomputers.

CAPABILITY—Our system includes features you won't find anywhere else,

at any price. i
e Fully-integrated, dictionary-driven.

® (Unparalleled data structuring ability—far superior to hierarchical, CODASYL,
and relational approaches.
e Powerful, English-like query system entirely non-navigational. Fully supports
spur-of-the-moment “what if " inquiries.
® Query nesting allowed. Automatic sorting of output tables.
® Built-in data security down to the field level. Data encryption capability.
e Performance tuning, including the ability to influence physical storage structures.
e Extremely fast retrieval even for large volume data bases.
® Multi-users capabilities including active and passive lockout.
MDBS is not restricted to the limitations of data base
“pretenders” like file management systems.
To help make application development more effective
and efficient, MDBS also offers extensive consulting services ™
and professional training seminars.

MDBS and other fine products are distributed in
most countries through ISE.

I

Professionals know the difference.

Note: For more about ISE see page 257

For more In France; = : s
information ISE-CEGOS O Please call me immediately at ( ) e
please contact: Tour Chenonceaux T Please tell me about your half-day seminar
1 204, Rond-Point du Pont de Sevres [ Please tell me about your three-day workshop
InUS.: 92516 Boulogne Billancourt Cedex O1'm enclosing $105 in payment for the MDBS manual (%135 over-
ISE-USA Tel: 620-61-04 seas; Indiana residents please add $3.80 sales tax)
P.O.Box 248 | S kot e s 0 Please charge to my VISA or MasterCard
Lafayett 4 Indiana 47902 N owizerland and Austria: rd Number____ L M T :
Tel (317) 4632581 ISE-ADV/ORGA SWITZERLAND Caed Pimbe e
K Gty Mainaustrafe 17 Signature_____________________Fxpiration Date
: CH-8008 Zurich NMame Title

EEQQS&Y@R% GERMANY et (01) 32 02 70-1 Capa
8000 Munich 70 Elsewhere: Address
Tel: (089) 77 60 23-4 ISE-INTERNATIONAL City

P.0.Box 248 s

Lafayette, Indiana 47902 (area code)

Tel: (317) 463-2581 MAIL TO: Your local ISE affiliate.
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During the diagnostic sequence, the
computer is constantly logging events
for future review, including why
particular circuits fail more often than
others, how much time it takes to
restore a circuit and what types of
problems occur.

that a central-site operator can perform loopbacks at
the distant sites without the need for remote-site
personnel. The central-site processor addresses a
loopback device on the far side of a remote modem, and
a test message is transmitted to that device. If the
message is returned, the operator knows that the
communication link is operating and the terminal is the
failed unit. The minicomputer database can then test
to determine the cause of the malfunction.

What the mini does

The minicomputer provides the central-site operator
with the individual circuit information or port he must
have to pinpoint the hardware problem. The system
shows the operator the circuit being worked on as well
as the tests available (Fig. 3).

Once the test is complete, the mini resets the
communications system to its original state. This is
important because sometimes a piece of manual test
equipment such as a loopback can be inadvertently left
on a line.

During the diagnostic sequence, the computer is
constantly logging events for future review, including
why particular circuits fail more often than others, how
much time it takes to restore a circuit and what types of
problems (modem, multiplexer or terminal) occur. With
this information in the database, the system provides
statistical reports on outages of various components for

.
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Fig. 5. Configuration of a tech-control system at the central site.
The minicomputer controls test equipment and interprets test resuits.

planning purposes. A typical log entry detailing the
announcement of a problem, its isolation and resolution
is shown in Fig. 4.

A tech-control system

Dataproducts New England Inc.’s CENPAT systems
are examples of tech-control devices. The components
at the central site are configured generally as shown in
Fig. 5. A CENPAT system typically consists of a
minicomputer, a video-display terminal, a floppy disk-
ette and a printer. The minicomputer is directly
connected to a remotely controlled data-link analyzer

Fig. 4. Master station logs entries for a sequence of operations required to identify the two alarm conditions noted at 10:11 and 10:12
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ANNOUNCING ANOTHER NEW IDEA
FROM TELEVIDEO.

THE SMART 910 PLUS.

Our new ideas have a way of sweep-
ing the market. In just a few years,
TeleVideo has come from nowhere
to become the No. 1 independent
in CRT terminals. The reason: we offer
exceptional quality, reliability and
usability at a price no one can beat.
(In fact, we use the same high
quality modules, from keyboards to
monitors, throughout the entire line.)

The smart 910 Plus Block Mode
terminal is our latest innovation. For
the money, you'll find nothing that
outperforms it. For example, simply
by touching a key you can activate
its gated printer port.

Another point: since service is a

CALIFORNIA Santa Ana 714/557-6095; Sunnyvale 408/745-7760 « GEORGIA Atlanta 404/255-9338 « TEXAS Dallas 214/980-9978 « ILLINOIS Chicago Area 312/3

B ko

SR, T

major concern, we have ours handled
nationwide by one of the best:
General Electric’s Instrumentation

- and Communication Equipment

Service Centers. Right now, we have
the new 910 Plus ready for immediate
delivery To order or have questions
answered call 800-538-8725
(toll-free outside California.) Since
it's priced at just $699 per unit,

your decision should be very easy.

wlelevideo

TeleVideo Systems, Inc
1170 Morse Avenue, Sunnyvale, CA 94086

800'538‘8725 (toll-free outside California)

910 Plus Features

e Block mode

o Off-line editing

¢ 10 programmed function codes

e Changeable codes

e Protected fields

e 5 screen attributes (blink, blank,
reverse, underline, half intensity)

e 15 baud rates (50b to 10.2Kb)

¢ Gated printer port

o Typewriter-style keyboard

o Typewriter tabs

e Erase to end line

e Erase to end of page

o Self-test

o Monitor mode

® 4 strappable languages

MASSACHUSETTS Boston 617/668-6891 « NEW YORK/NEW JERSEY 201/267-8805 « UNITED KINGDOM West End Surrey 44-9905-6464
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T e A I T O 0 B s O S M g e e O
Each automated testing procedure is
designed so that a central-site operator
can perform loopbacks at the distant
sites without the need for remote-

site personnel.

(the DNE STEP 21) and a digital-level meter. The
minicomputer is also connected to access equipment so
that, under operator or stored-program control, the
minicomputer can determine which circuit to access and
which tests to run. The minicomputer controls the test
equipment and compares the results of each test with
stored values in its memory. The system then logs the
test results at both the printer and vDT for the
operator’s review and action. 2}

e RN e Ll A AT N N A S Y TR e R R
Peter Frigon is product manager, Dataproducts New England,
Inc., Wallingford, Conn.

Fig. 6. The CENPAT 700 automated network management and
control system from Dataproducts New England performs fault
isolation, restoration and record keeping in complex data networks.
The modularly designed system allows central site control, unattend-
ed automatic circuit scanning and remote-site polling.

KEEP YOUR SUBSCRIPTION
To keep your free subscription to MINI-MICRO SYSTEMS, watch for the requalification card in

next month’s issue. Please fill it out and return it to us right away.

with a LORAIN COMPANION™

Build in up to 15 minutes back-up
for any medium power range
electronic system with our new
COMPANION Power Supply/UPS
combination. It consists of 3
modules — a 150 or 300 watt
switching regulated power supply,
an uninterruptible power system
(UPS) and a battery package.

Modules are 3 to 5” wide —

ideal for compact OEM UPS
configurations. UPS and battery
modules don’t require AC plug-in.
These power systems are designed
to meet FCC, UL and CSA
specifications.

Write Lorain Products, 1122

F Street, Lorain, Ohio 44052. Or, call
(216) 288-1122. Ask for COMPANION
spec sheets and our capabilities
brochure outlining our 45-year
history of designing, building and
installing power equipment for
telecommunications and industry.

Ask about our 70°C designs

Lorain Products

RELIANCE
covim/TEC
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DEVELOPMENT SYSTEMS

Integrating

the design effort

JOHN S. MARSHALL,

Hewlett-Packard Co.

One system incorporates all hardware and software elements
of design/development with a common database

The pp-based product-development industry has
been content to test for proper system integration with
separate and unrelated instruments, each dedicated to
a specific measurement. The result of this practice has
frequently been the underuse of narrowly focused
expensive capital equipment and the inefficient use of
manpower resulting from poor information transfer
among design groups and from one project stage to the
next.

A new design philosophy implemented through
Hewlett-Packard Co.’s HP 64000 logic-development
system integrates all hardware and software elements
of the design and development phases into one system.
Further, it links the phases through a common
database and operating system, providing total inte-
grated support for the entire design and development
cycle. System context can be switched between real-
time transparent analysis and software development
for immediate software corrections or program en-
hancements. More importantly, changes are made at
the source-code level rather than as object-code patches
that can corrupt the documentation. Base price of a
typical system is approximately $32,000.

Factors affecting software/hardware integration

Numerous simultaneous events are creating a dy-
namic—even unstable—situation in the electronics
industry. The trend toward increasing circuit density

MINI-MICRO SYSTEMS/April 1982

has continued unabated, which means more functions
are available on a chip at lower cost. The result has
been a change in the economics of computer-system
architecture—processing and memory have become
commodities. Rather than a central computer sur-
rounded by peripherals, the trend is toward distribut-
ing processing throughout the system. Communication
with peripherals and 1/0 functions is now handled by
special processors, and the peripheral devices them-
selves often contain processors.

The processors are also becoming much more com-
plex and advancing too quickly for industry to absorb
the changes. One group of products that has emerged
as a result of the new VLSI technologies are 16-bit
processors. Introduced in 1979 and 1980, they are only
now attracting the high interest level that has sur-
rounded 8-bit devices. In multiprocessor distributed-
system architecture, the 16-bit processors can create
formidable problems for system integrators.

Software is the largest of these problems. Integra-
tor-supplied custom software is often required to
interface the many elements of a complex system. Much
software is written in high-level languages to increase
the efficiency of design engineers and provide program
portability. But high-level languages often produce
inefficient code in respect to both execution time and
code space. This is a problem when interactions
between devices are time dependent. As a result,
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The trend toward
increasing circuit
density has continued
unabated, which
means more functions
are available on a chip
at lower cost.
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considerable time and effort are often dedicated to
software optimization.

A casual approach to software design is no longer
possible. The code must be modular, well structured
and thoroughly tested and documented.

An effective testing program can greatly reduce the
number of software bugs and, therefore, the cost. It
may cost 10 times as much to fix a bug in the
integration phase as in the software-design phase.
Software modules can be tested using a procedure
much the same as that used for hardware modules:
subjecting the unit to various stimuli and observing the
response. Stimuli can include variables and constants to
which the module may be exposed or hardware stimuli
such as glitches, marginal signal levels or timing

conditions of control signals. Glitches are a concern
when system response to asynchronous signals is
possible. Timing margins are a source of trouble in
handshake sequences between devices. An error in
sequence can be the result of a faulty component or a
programming error. Improper signal levels can result
from excessive fan-out, a bad component, circuit
loading or incompatibility between system components
supplied by different vendors.

It is estimated that maintenance accounts for as
much as 70 percent of the total cost of software over the
life of a product. A software-maintenance plan must
include provisions not only for finding and fixing bugs
but also for enhancing systems and expanding capabili-
ty. These tasks are especially difficult if documentation
is not well maintained or not easily accessible. A
subsequent design team must know the full impact of
any code changes it proposes.

Examining the new system

The HP 64000 system completes a program begun in
1979, with the introduction of the 64000 logic-develop-
ment system, which provided software-development
tools and emulators, but only for popular 8-bit proces-
sors. Emulation for 16-bit ups was announced in 1981.
The new HP 64000 includes a transportable develop-
ment station (Fig. 1), a powerful software state-

Fig. 1. A transportable system, the HP 64110A development station (bottom left) has a hinged keyboard (top left) that can be set in any

position or closed to serve as a cover; provision for installation of an 8085 emulator (top right) for software development; and a 60-channel
configuration (bottom right) that can be expanded to 120 channels (or a timing analyzer subsystem can be added for interactive

measurement).
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If you're
looking for an
OEM microcomputer
with real-time
software,we’ve got
one that’s just
your speed.
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A million

Instructions

per second.

Announcing
the HP? 1000 A Series.

At 1 MIPS, the new A Series is a classic example
of microcomputer hardware designed to take full
advantage of high-performance, real-time soft-
ware. With four megabytes of main memory and
an innovative memory management scheme, the
A Series puts almost no limit on the kinds of
applications you can build.

DBMS, networking,
graphics and more.

You may have to remind yourself that the A Series
is “only” a microcomputer. For starters, it’s avail-
able with HP’s award-winning IMAGE data base
management system. Our advanced DSN net-
working software. And our interactive 3D
Graphics/1000-II package.

As a compatible member of the HP 1000
family of computer systems, the A Series also
gives you a choice of FORTRAN 77, real-time
BASIC, Pascal or Macroassembler programming
languages.

But the software story doesn't stop there.
We gave the A Series a powerful real-time opera-
ting system and a memory mapping scheme
usually found only on much larger, more expen-
sive computers. For example, the memory man-
agement scheme lets you put data arrays of up
to 1.9 Mb into main memory. And the virtual
memory design lets you access data arrays of up
to 12.6 Mb between main memory and disc—
transparently.

But for all its performance, the A Series has

a price you can afford: $2176 for a two-board,
128 kb set.

Boards, boxes, systems.

Thanks to our modular component design, you
can get the A Series in the configuration that
makes the most sense for your applications, from
boards to packaged systems. So you pay only for
what you need. And you can also select a broad
range of HP peripherals, from flexible and hard
discs (including the new 5"" mini-Winchester), to
terminals and printers.

The new HP 1000 A Series. We don’t think
you'll find a better combination of speed, soft-
ware and power for the price. To arrange a demon-
stration, call your local HP sales 4=
office listed in the White Pages.

Or come and see the A Series /£ s
in action at our Productivity / ez
’82 Seminars (watch your

local newspaper for
details). You can also
send for our free OEM
booklet. Write to Hewlett-Packard,
Attn: Joe Schoendorf, Dept. 08131, 11000 Wolfe
Rd., Cupertino, CA 95014.

K

HEWLETT
PACKARD

Price U.S.A. list, OEM quantities of 100. 22202



Pertec’s TrakStar"

a new family of
8-inch Winchester drives.

Megabyte capacity fo
thegsys¥ems opf they80’

Proven design innovations make Pertec’s TrakStar
family of 8” Winchesters a must-see drive for business
and word processing OEMs. Available now, TrakStar
delivers the high performance, capacity and reliability
OEMs are looking for in a compact, low-cost package.

TrakStar models offer capacities of 33, 67 and 84

megabytes so you can select the right size drive for
your specific needs ... economically, without

compromise. " For the full story,

TrakStar offers ANSI standard interface to provide iRty vor e Z‘;%e? %’gffgj;g';’ Zf)”,;e'
ease of integration, using industry-supported control- P.O. Box 2198, Chatsworth, CA 91311,
lers. The rotary voice coil positioner, hard/soft sectoring or call (213) 999-2020.
and an 8-inch floppy form factor are part of TrakStar's In Europe, contact
unique combination of features that set it apart from P ortagiararabtiony .

70 Portman Road, Reading,
the others. Berkshire RG3 1DU. Tel. 734-582115.

Heads, disks and positioner are in the clean sealed
section, with an unsurpassed 25,000 hours MTBF. The
field-replaceable electronics are located outside of the
sealed section, so that down time is virtually PERTEC
eliminated.
TrakStar is the proud result of Pertec Computer Cor-
poration’s commitment to perfecting technology. And s AR el it
it has a lot more to offer, because it's backed by the
industry leader in OEM customer support. PERFECTING TECHNOLOGY
CIRCLE NO. 85 ON INQUIRY CARD



It is estimated that
maintenance accounts
for as much as 70
percent of the total
cost of software over
the life of a product.

analysis subsystem expandable from 20 to 120 channels
and an asynchronous timing analyzer subsystem with
sampling speed as high as 400 MHz. The combined
hardware and software facilities provide an environ-
ment for implementing a new measurement concept:
interactive emulation and external logic analysis.
Measurement configurations can include combinations
of emulation and software analysis, hardware analysis
or both. Prices for an H-P development station,
including a dual floppy-disk unit for local mass storage,
begin at $18,000. Prices for software-analysis subsys-
tems start at $9000, and a hardware timing analyzer
subsystem starts at $10,250. Two development stations
host the software-development tools, emulators and
analysis subsystems. Each station uses the same host
processor and internal architecture (Fig. 2), and each
has dual floppy-disk local mass storage. The larger
station has 10 card slots for hardware options; the
smaller station has five.

Both stations provide a software-development envi-
ronment with an editor, file manager, assemblers,
compilers and linker. Run controls and software

execution in the target system are provided through
emulation. The stations can also be configured as a
powerful software or hardware analyz