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Dataram M23

The Useable 4 OMB LSI-11

A —————

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-11/23. 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
(LSI-11/23, 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? 4
36 amps. A5 7 S
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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Stay on to%of business,

wherever

Virtually anywhere you do
business, our Silent 700
Portable Data Terminals can
help you stay on top of things.
All you need are a standard
telephone and an electrical
outlet. Plug it in, dial up your
central computer and data base,
and get the information you
need, when and where you
need it. Whether you're in
sales, service, engineering,
manufacturing or management.

your

You'll find our data termi-
nals especially efficient when
used for electronic mail, remote
sales order entry or timesharing
applications. We also offer you a
wide choice of different portable
models that are designed to
meet a variety of business needs.

In addition, you can count
on the experience of one sup-
plier with a worldwide factory-
trained sales and support
organization that’s just a phone

usiness takes vou.

call away.

So if you want to stay on
top of your business, take one
of our portables along. Contact
Texas Instruments, P.O. Box
202145, Dallas, Texas 75220;
or phone 1-800- o
231-4717; in Texas,
call 1-800-392-2860.

TeEXAS
INSTRUMENTS

Tl Sales Locations in CANADA: BRITISH COLUMBIA: Vancouver; ONTARIO: Toronto; QUEBEC: Montreal

tTrademark of Texas Instruments, Copyright «
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THE SMBYTE

FLOPPY SURPRISE

At last, a disk drive which accommodates both stand alone removable media data storage and Winchester
backup applications — all with one device. The Amlyn drive is a superstar as the sole storage device on your
system. It combines the benefits of high performance, high capacity data storage with removable, low cost
user friendly media. All this for less than half the price of a Winchester drive and its backup device.

If you use Winchester drives, you need backup. Amlyn’s drive is THE backup device which is interface, for-
mat and software compatible with the Winchester itself. So compatible, it can take over for your Winchester
when it fails so that a Winchester failure doesn’t shut your system down. Amlyn backs up your Winchester
drive itself — not just the data on it. Now backup is more than something you hold in your hand when your
Winchester fails.

Random Access
WinchesterBack-Up

Now, you can have Winchester system
backup, not just data backup with interface
and software compatibility to your Winchester
as well.

Removable Media

Amlyn’'s 8 MByte remova-
ble MiniPac cartridge
holds and protects disk-
ettes from damage and '
mishandling, and are easily

DynamicOn-I.ineOperaﬁon removed and replaced. Each
i } 2 cartridge holds five mini-
Amlyn drives provide 8 MBytes in the same floppy diskettes.
space as a standard mini-floppy. Amlyn has
combined the capacity of Winchester drives
with the advantage of removable media. Sfundard ﬂlld Y
Flushmount Design

Amlyn drives allow OEM and systems
: house design flexibility with a variety of styles
Drive I which assure form fac-
: tor compatibility with
standard mini-
floppy dimen-
sions.

Available Now,
Contact UsAt 408-275-8616

1758-H Junction Avenue

let San Jose, CA 95112
TWX 910-379 0029

TLX 171627 Amlyn
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Single-board computers may be small, but
they pack a lot of power (p. 147). Art direc-
tion by Vicki Blake; photography by Stills
Studio—Jim Conaty, Boston.
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Page 33 . . . . A mini challenges mainframes
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monthly by Cahners Publishing Company, Division of
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02116. Norman L. Cahners, Chairman; Saul Goldweitz,
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'Only one company has the

complete range of disks and
disk backup—Kennedy

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 %" cartridge recorder (Model 6450), and
Model 6809, V2" 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 V4" 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




BUGS REPORTED IN FORTUNE MICRO; COMPANY PLANS PICK 0S

Although Fortune Systems has begun to ship its MC68000-based desk-top system that runs
UNIX (MMS, February, p. 6), one of three are reportedly dead on arrival and are being
returned. Thompson CSF is believed to have returned its entire initial shipment of 200 units.
In addition to the hardware problems, Fortune has also not delivered its promised software,
reportedly because documentation has not been completed. Fortune strongly denies any
problems with its systems, but offers no further comment.

Meanwhile, the company is expecting to have a tentative agreement in place this month to
license the Pick operating system. However, Fortune officials say negotiations with Pick
Computer Works have been going on for two years, and the move does not signal a retreat from
UNIX. Perhaps to underscore that point, Fortune will farm out marketing of Pick-based
systems to a newly formed distribution company that will have exclusive rights to market the
systems to dealers and third-party resellers. Although the company is hoping to ship
thousands of Pick-based systems per year, most of its small business sales are expected to be
UNIX-based products that run Basic Four-compatible application packages.

HONEYWELL ASSAYS MARKET WITH PROPRIETARY MICROCOMPUTER

Honeywell Information Systems is getting ready to throw its hat into the microcomputer
ring with the first of a series of products that will be based on the Micro 8, a microprocessor
implementation of Honeywell’s Level 6/DPS 6 minicomputer architecture using a proprietary
chip. Micro 6 resulted from a development effort over the past several years, which reportedly
was given the final go-ahead a year ago when the company ruled out use of a standard
microcomputer chip from an outside supplier. The 16-bit processor is understood to run both
GCOS 6 Mod 200 and Mod 400, the operating systems used in current Honeywell minis. Among
the first Micro 6 products are a lower priced version of the company’s Infowriter word
processor, which should appear by mid-October. The new system is expected to be priced in the
range of high-end personal computers such as the two in Digital Equipment Corp.’s
Professional series, which sell for $3745 and $4995, respectively. In addition to the new
models, the Infowriter program is being expanded with an OEM marketing effort that has been
kicked off with an order for more than 1000 units from an unnamed Honeywell OEM.

SYNAPSE TRANSACTION PROCESSOR USES MULTIPLE 68000s

Synapse Computer Corp., Milpitas, Calif., will introduce this month a multiple MC68000-
based, fault-tolerant system aimed at the growing transaction-processing market. Deliveries of
the Synapse N + 1 are scheduled for September. A typical system includes two MC68000-based
general-purpose processors, three MC68000-based 1/0 processors, memory controllers, 6M
bytes of RAM and two 151M-byte disk drives. Price is about $350,000. The firm will offer its
Synthesis operating system, a relational DBMS and a transaction monitor in a package with the
hardware. COBOL and Pascal are also available. The two-year-old company was founded by
Mark Leslie and Stanton Joseph, both formerly with Data General Corp; Elliot Nestle,
previously with Perkin-Elmer Corp.; and Stanley Meresman, formerly with Verbatim Corp.
Second-round financing of $6 million was secured in May.

HEWLETT-PACKARD TO UNVEIL COLOR-GRAPHICS TERMINAL LINE

Hewlett-Packard Co. is about to strengthen its position in the graphics market with the 2700
series of color raster display graphics terminals. All four models, including the $19,900 base
unit dubbed the model 50, feature hybrid architecture that stores images in both raster and
vector formats, a large 3RK x 32K pixel virtual space and 4096 colors, of which 16 can be
displayed simultaneously. Screen resolution is 512 x 390 pixels. More than a dozen
microprocessors, headed by an MC68000, off-load graphics functions from the host, providing
pan and zoom, multiple windows and a variety of object manipulations. The first deliveries are
expected in October.
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MOTOROLA MMUs, Q-BUS HIGHLIGHT MC68000-BASED ALCYON SYSTEM

The appearance of Motorola’s MC88451 memory-management unit and the coupling of the
MC68000 to DEC’s LSI @-bus (supplemented by a high-speed memory bus) highlight the initial
system entry of San Diego-based Alcyon Corp. The standard AWS work station, built around C.
Itoh’s CIT-101 display terminal, supports as many as four users and includes an eight-slot
dual-width backplane, 256K bytes of parity memory expandable to 1M byte and a parallel
printer port. An integral DMA Systems B%-in. Winchester with 5M bytes of fixed and 5M bytes
of removable storage boosts system performance with an average 40-msec. access time. the
68451s provide associative memory mapping for 32 to 64 segments. The larger APX,
configured in a DEC-like free-standing office pedestal, supports as many as 16 terminals, 4M
bytes of parity memory, a 60M- to 320M-byte Winchester-disk drive and a }2-in. streaming-
tape drive. Software for the systems includes Alcyon’s UNIX Version-7 look-alike operating
system, Regulus, and the company’s C compiler. A variety of third-party languages will also be
available. The systems, priced from $13,000 to $30,000, are aimed at DEC OEMs in the market
for high-performance microprocessor-based systems.

NOETICS READYING 68000-BASED GRAPHICS TERMINAL

Mountain View, Calif., start-up, Noetics, Inc., plans to deliver a 68000-based graphics
terminal by December. Said to be priced very low—Iless than $3500 apiece—the hardware is bit-
mapped with a 60-Hz noninterlaced screen. The device reportedly uses some custom LSI for
graphics. Plans call for manufacturing the hardware in Korea, which will contribute to its low
price. Company marketing vice president Marleen Martin, a former 3Com employee, indicates
that Noetics is also planning products using the UNIXoperating system,although she does not
elaborate. Founded in January by Barry Dickson, Noetics is funded by speech-technology firm
Threshold Technology, Inc. The company is running prototypes of its graphics display, Martin
says.

FLAT-PANEL VIDEOTEX TERMINAL UNDER DEVELOPMENT IN ENGLAND

The announcement by IBM Corp. of private Videotex software for the Series/1 minicomputer
and the personal computer (see ‘‘IBM aims Videotex system at business users,’’ p. 83) should
stimulate interest in a compact portable flat-panel Videotex terminal being developed by a
British company, Phosphor Products, Ltd., Poole, Dorset. The terminal is designed to plug into
a standard telephone socket or acoustic coupler and to accept Videotex pages employing the
alphamosaic format pioneered by common carrier British Telecom on its public Videotex
service, Prestel. The Phosphor Products terminal will display as many as 24 lines, each with 40
characters, and will employ the company’s patented display technology, DC
electroluminescence. A layer of phosphorescent powder is sandwiched between two thin
electrode panels, each containing hundreds of parallel conductors at right angles to those in
the other panel. The powder lights up where the electrical impulse through two conductors
crosses.

HP UNVEILS HAND-HELD PERSONAL CPU

Following in the tracks of Panasonic and I/0 Industries, whose hand-held personal
computers have attracted much attention and orders, Hewlett-Packard Co. next month will
begin delivering its HP-75, a 10- x 5- x 1-in. hand-held CPU. The HP-75 uses the same
proprietary processor as that included in HP’s Series 80 family of desk-top personals, runs on
batteries or AC power and has a one-line, 32-character LCD. The 16K-byte unit sells for $995.
Memory can be expanded to 24K bytes via plug-in RAM cards. The unit is compatible with all
peripherals that run on the HP-IL bus, the company says. Software available at introduction
includes application packages for math and engineering, statistics, finance and real estate. HP
plans to add graphics (for HP-IL-compatible plotters) and VisiCalc over the next several
months. Software can be loaded through the HP-75’s built-in magnetic strip reader (like that
used in HP’s hand-held calculators) by plug-in ROM modules or through tape cassettes.

6 MINI-MICRO SYSTEMS/August 1982



Whizzard 7600-
Another Megatek First.

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

All industry firsts.

Local intelligence

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

Data courtesy of PDA/PATRAN-G

e

tem peripherals —can be easily
and simultaneously handled.

Real-time 3-D object rotation

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

can be added as needed. Scaling,

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

Offloading the host

What's more, this power and
increased intelligence actually
reduces drain on the host com-
puter. That's because local
intelligence and dedicated pro-
cessors perform all calculations
for complex transformations.

CIRCLE NO. 7 ON INQUIRY CARD

Local intelligence also manages
display lists, event queues and
peripheral interaction, further free-
ing up your computer. Com-
munication between the CPU
and the 7600, up to 1000 feet,
is by high-speed parallel data
transfer. For greater distances,
the 7600 is equipped with two
standard RS232 interfaces.
Whizzard 7600. Latest advance
in color graphics systems from
Megatek where “firsts” have been
a habit for years. For details,
call or write Megatek Corporation,
3985 Sorrento Valley Blvd.,
San Diego, CA 92121 or (714)
455-5590. TWX 910-337-1270.
MEGATEK, S.A., Avenue du Tri-
bunal Federal, 34, CH-1000
Lausanne, Switzerland. Tele-
phone: 41/21/207055. TELEX:
25037 MEGA CH.

®

MEGATEK
CORPORATION

D TELECOM COMPUTER GROUP




THE LEADING EDGE IN PRINTERS

Finally. there’s one full family of printers that covers every business or word processing application—
all from C. Itoh. a company known for packing more product into less price: and all distributed
exclusively by Leading Edge. a company known for searching out and providing that very thing,
Which means that one call to one source can get you any printer. any time you need it. for any purpose.

THE PRO’S.

The Prowriters: business printers—and more. The ‘more” is a dot-matrix process with more dots. It gives you denser.
correspondence quality copy (as opposed to business quality copy. which looks like a bad job of spray-painting).
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10” carriage. Parallel or serial interface.
Prowriter 2: Same as Prowriter, except 15” carriage allows full 136 columns in normal print mode.

Parallel or serial interface.

THE STAR.

The Starwriter F-10. In short (or more precisely. in a sleek 6" high. 30-pound unit). it gives you more
of just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing,
It plugs into almost any micro on the market. serial or parallel.

AND THE MASTER.

The Printmaster F-10. Does all the same good stuff as the Starwriter except., at 55 cps. the Master does it faster.

Distributed Exclusively by Leading Edge Products, Inc.. 225 Turnpike Street. Canton. Massachusetts 02021

Call- toll free 1 "{'/)() 343-6833: or in Massachusetts call collect (617) 828-8150) Te /( x 951-624
CIRCLE NO. 8 ON INQUIRY CARD




COMPUPRO TO ENTER DESKTOP MICROCOMPUTER MARKET

After eight years as a supplier of 8-100 bus board products and components, Compupro,
Inc., Oakland, Calif. will try to emulate the system success of S-100 veterans such as Vector
Graphic, Inc., and Cromemco, Inc. Its first products, set for introduction this fall, are three
systems built around a single-board CPU using Intel Corp. 8085 and 8086 microprocessors.
Appropriately dubbed the 816s, the systems start with an entry-level model for $5495, which
includes 128K bytes of RAM, dual 1.2M-byte floppies, CP/M-80 and CP/M-86, SuperCalc and
Assembler. The high-end model, which supports as many as 16 users, includes 384K bytes of
memory, MP/M-8-16 (based on Digital Research, Inc.’s MP/M but said to support
simultaneous 8- and 16-bit operations), SuperCalc, Assembler and dBase II. It lists for $8995
and, like the other models, can be upgraded to 1M byte of main memory and is available with
a R9M-byte, 8-in. Winchester-disk drive and a tape-cartridge drive. The three models also
feature a 20-slot S-100 motherboard.

§%-IN. WINCHESTER FORTHCOMING FROM START-UP MAXTOR

First hardware from Santa Clara start-up Maxtor Corp. could appear by year-end in the
form of a 5%-in. Winchester with capacities in excess of 50M bytes. Product specifications
and pricing are sketchy, but according to one report, the new device could use 3350 double-
track density technology, an ST-506 interface and be the first of a series of even higher
capacity small Winchesters. The company was founded by ex-Quantum co-founder and
marketing vice president Jim McCoy, who takes over as Maxtor president; ex-RMS co-
founder Jack Swartz, who joins as vice president of engineering; and Ray Niedzwiecki,
formerly with USI International, who becomes vice president of operations.

CADNETICS ADDS OFFICE-AUTOMATION TWIST TO CAD WORK STATION

Look for Boulder, Colo., start-up Cadnetics, Inc., to introduce a low-cost CAD work station
in early 1983. The company was formed with initial funding of more than $1 million from
Menlo Park, Calif.-based Technology Venture Investments and a group of private investors
headed by Storage Technology Corp. president Jesse Aweida. Details on the hardware are not
available, but president Bruce Holland says the work station will be influenced by the
company’s office-automation background: company principals come from Wang
Laboratories, Inc., NBI Corp. and Auto-trol Technology Corp.

MPSI TO RELEASE COBOL APPLICATION SOFTWARE

COBOL application software for MC68000-based microcomputers will soon be available
from MPSI, Palo Alto, Calif. The company’s parent, London, England-based Micro Products
Software Ltd., has announced an MC68000 implementation of BOS, its portable operating
system that supports the company’s MicroCOBOL language on a variety of popular
minicomputer processors (MMS, June, 1981, p. 49). BOS also supports a wide variety of
accounting packages tailored for U.S. users and vertical packages for applications such as
property management and insurance brokerage. MPSI sells through distributors in Atlanta,
Philadelphia, Los Angeles and Dallas.

START-UP COMPANY TO UNVEIL ION-INJECTION PRINTER

Atherton, Calif., start-up Algographic Associates will introduce this fall or next year an
ion-injection non-impact printer that could possibly be named the Algographic, says a source
close to the company. After some five years, R&D has been completed, and company
president Evan Ragland has received a patent for the device. The printer uses ions to
magnetically attract toner particles for hard-copy output. A similar product introduced by
Mississauga, Canada-based Delphax Systems in 1981 (MMS, June, 1981, p. 179) made an
encore at this year’s NCC show, with some added features.

VME BUS PRODUCTS COMING, ASTRAEA’S DUE NEXT MONTH
Since the announcement last year of the VME bus by Motorola Inc., Mostek Corp. and
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Signetics/Philips (MMS, December, 1981, p. 16), a number of companies have announced
their intentions to build boards and systems based on the mechanical and electrical
specifications of the standard (see ‘‘Motorola brings VME bus to U.S.; Mostek, Signetics
ready, too,”’ p. 34). One company, Astraea Computer Corp., Sunnyvale, Calif., expects to have
its products out the door next month. The company is building a 68000-based CPU board, a
256K-byte RAM board, a disk controller and a system controller. An I/0 controller is in the
works, says company founder and president, Ray Burkley. Burkley says boards will be sold
to OEMs, with which Astraea already has a few million dollars in contracts.

TECH FILES: A quick look at industry developments

Microbits: Human Computing Resources Corp., Toronto, Canada, says it has begun to work to
transport UNIX System III to National Semiconductor Corp.’s NS-16000 microprocessor. The
implementation will support C and FORTRAN compilers, and is set to run with the
semiconductor maker’s 16032 CPU, 16081 floating-point unit and 16082 MMU (MMS, July,

p. 0). First-quarter 1983 deliveries are planned. . . . UNIX supplier Interactive Systems
Corp., Santa Monica, Calif., has released its enhanced version of Bell Labs’ UNIX System III.
Called IS/3, the software sells for $17,500 for the PDP version and $23,000 for the VAX. A
version is also available for the Z8000 on Onyx Systems, Inc.’s C8002 microsystem. IS/3 for
the MC68000 will be ready this year. . . . Zilog, Inc., is sampling its Z8003 and Z8004 virtual-
memory processors. The devices are fully compatible with the Campbell, Calif., firm’s Z8001
and Z800R chips and run with existing Zilog MMUSs. The 4-MHz versions of the chips sell for
$66 (28003) and $45 (Z8004) in quantities of 1000.

Minibits: General Automation’s search for a 32-bit minicomputer is continuing both
internally and externally. Since the company began marketing CIE System’s MC68000-based,
desk-top system under an OEM agreement, internal development reportedly has turned
toward a product based on the Motorola chip. However, talks with outside vendors have
continued and include discussions described by GA as extremely tentative with Gould S.E.L.
Meanwhile, GA is understood to be contemplating adding the Pick operating system to the
CIE product. GA has been distributing Pick-based Evolution Systems overseas through its
World Trade Division since March. But company officials want a lower priced Pick system
and have reportedly grown impatient with Evolution’s delayed introduction of a
microprocessor-based replacement for its current mini.

Random disk files: Redesigned 5%-in. Winchesters are expected to be unveiled by Shugart
Associates, Sunnyvale, Calif., near year-end. The first of these drives, the SA612, will store
12M bytes of data on two platters (compared to the three-platter, L0OM-byte capacity of the top
end of the company’s first small-Winchester line, the SAB00 series), and will use manganese-
zinc ferrite heads. Shugart could announce two additional small Winchesters at the same
time—a single-platter, BM-byte device and a three-platter, 1I9M-byte drive. All drives will be
ST-506 compatible. Pricing is not available. A spokesman for the company has no

comment. . . . The committee developing standards for sub-4-in. diskettes reportedly has
reached agreement on a number of key specifications for this media, including bit and track
densities and the number of tracks per surface, but no information is final (MMS, July, p. 6).
Proposed disk capacity remains under wraps, however. The committee has also come to some
agreement on outside diskette diameters, and reportedly only % in. separates members.
Issues yet to be resolved include which centering technique to use and which protective
packaging jacket to adopt. Some members are pushing for hard plastic jackets similar to
those incorporated into the 3%-in. diskettes developed by Sony Corp. and into the 3-in. media
proposed by Matsushita, Hitachi and Maxell. Dysan Corp., Santa Clara, Calif., and Westford
Mass., Dysan spin-off Tabor Corp. reportedly are pushing for a smaller sized 5%-in. floppy
disk. The committee’s proposal is scheduled to be made public at the end of this month.

MINI-MICRO SYSTEMS/August 1982



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

R Registered Trademark of Digital Equipmeént Corpogation

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

o "w',v 'J-,r.,"-r—\ ‘.w"\ ﬂ‘-"«

extra: C. ltoh 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 ,
[rvine, CA 92714. (714) 557-5118.

Q% C 1TOH
ELECTRONICS. INC.
One World of Quality

L ‘\.,. ,

T a0

C|RCLE NO. 9 ON INQUIRY CARD

\ :

™ e



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

In the words of our President,
Sirjang Lal Tandon: “Tandon Corpora-
tionhas been built on a strategy of
producing high performance micro-
computer peripherals at prices so low
that they increase the markets for the
computers themselves. If we can help
the computer industry create a reliable

YOU'VE GOT NO

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

This assures that we can control
the quality of each critical component
to our own high-level specifications.

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

$200 or $300 ‘home' system with mean-
ingful capacity —not just a game or toy —
most households will be able to afford
one. Then we will see a real mass market.

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

To accomplish this, we have
designed and organized our business
unlike all other disk drive manufac-
turers’ businesses.

How?

CHATSWORTH,
CA.

5%" FLOPPY
| PRODUCTION

We make sure that our production
capabilities exceed our orders by at
least 50% so we are always in a position
to deliver.

And we use separate production
facilities for each of our product lines,

OFFICES
CHATSWORTH,
CA.

| |

i
. 8" FLOPPY SUB-SYSTEMS
PRODUCTION PRODUCTION "AESTLAKE SIMIVALLEY
SINGAPORE SIMI VALLEY, VILLAGE, CA. i

Tandon Corporation, 20320 Prairie Street, Chatsworth, CA 91311, (213) 993-6644 TWX: 910-493-5965 * Regional Sales Offices: Woburn, MA
Elmhurst, IL (312) 530-7401 * Plano, TX (214) 423-6260 * Newport Beach, CA (714) 675-2928 ¢ Sunnyvale, CA (408) 745-6303



COMPETITION.

keeping their individual priorities dis-
tinct to further increase productivity
and, ultimately, throughput.

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

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

Has it worked?

You decide. In three short years
we've become the
world leader in
small disk drives,
shipping more 5%
floppies, high
capacity Win-
chesters and 8"
ThinLine™ floppies
than anyone else.

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

That's why we say we're not
competing in the disk drive business.

Times have changed. Three years
ago, Tandon wasn't considered
competition.

Now we don't consider the
competition.

ThinLine is a trademark of Tandon Corporation

Tandon

THE MOST SUCCESSFUL DISK DRIVE
COMPANY YOU EVER HEARD OFE

(617) 938-1916 * Seagirt, NJ (201) 449-7720 * Tucker, GA (404) 934-0620 *
* Frankfurt, West Germany 0611-392081, Telex: 411547
CIRCLE NO. 11 ON INQUIRY CARD




The HP1000

youd think you were
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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-II 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 s o ’"39“1;3”" f”"d?l 3
suppliers team up with HP to bring competi- pf;feg’;’,";j:dﬁ{ssg'gf&a

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.

[/ paciaro

Price U. S. A. list; subject to change without notice. HPTC-70
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The new DMS-86 makes any
terminal a16-bit computer

network station.

Slimmer than a telephone book, the
hot new DMS-86 turns any terminal
into a HiNet" Local Area Network
station. So now, a HiNet network can
run 8 and 16-bit software simultane-

1 ously. Pay only for the power you
need —exactly where you need it.

HiNet is a complete hardware/
software local area network—flexible,
inexpensive, fast—and from a single source.

The DMS-86 is perfect for financial modeling, MRP, scien-
tific analysis, or word processing—any processor-intensive
application. Its large internal memory acts like a“pseudo-disk;’
providing up to IMB RAM and super-fast access to fre-
quently used data in “working memory.’

The CP/M™based DMS-86 combines an 8086 processor
(and optional 8087 co-processor) with 1IKByte network
buffer and from 256K to IMB RAM, three RS-232C serial
ports, an 8-bit bidirectional
parallel port, and the HiNet
networking port.

Bring 16-bit response to
your favorite terminal.
Check out HiNet and the small

but mighty DMS-86. i
Digital Microsystems ﬂ‘ﬂ

Because man was not meant to work alone.

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

CP/M® is a registered trademark of Digital Research, Inc.
CIRCLE NO. 42 ON INQUIRY CARD
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AT&T begets American Bell,
swiftly hails network service

Almost as quickly as hot informa-
tion travels by word of mouth,
American Telephone & Telegraph
Co. announced a subsidiary with a
network service and almost 1000
employees only five days after the
Federal Communications Commis-
sion approved a capitalization plan
for the new company. The subsidi-
ary, called American Bell, Inc.,
came with great fanfare after a long
fermentation (MMS, March, p. 195;
February, p. 19).

The Justice Department’s anti-
trust case against AT&T began in
late 1974, and a proposed settle-
ment was reached early this year
when AT&T agreed to shed its 22
local operating companies. In re-
turn, AT&T kept Long Lines,
Western Electric Co. and Bell Labs,
and was given the freedom to take
those operations into unregulated
high-technology businesses. The
first result was the formation of
American Bell, which almost simul-
aneously released the Net 1
network service to link dissimilar
terminals and computers.

Salvatore J. Barbera, formerly
assistant vice president and director
of major projects in AT&T’s business
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marketing organization, is chief
executive officer of the new entity,
headquartered in Parsippany, N.J.
Other major locations are Lincroft,
N.J. (an R&D team from Bell Labs),
and Somerset, N.J. (marketing).
There are five district sales offices.
American Bell commenced opera-
tions on July 1.

While many aspects of the
company have an AT&T air, AT&T is
adhering closely to FCC guidelines
to keep its subsidiary separate.

In announcing Net 1,- formally
called Advanced Information Sys-
tems/Net 1 service (the name might
change because Ungermann-Bass,
Inc., intends to protect the name
trademark on its Net/One local-area
network), American Bell talked in
generalities both from a pricing and
capabilities standpoint. The service
(a revised version of the earlier
Advanced Communications Service)
essentially allows customers to
connect multi-vendor terminals to
each other, a central computer, a
like terminal and a so-called service
point through a common carrier
linked to one of 17 service points to
be set up by American Bell.

A service point is the location at

W

which the customer gets and pays
for service. Each service point has a
Digital Equipment Corp. VAX-11/
780 supermini, which serves as the
main processor and houses the
network logic and interpreters, an
IBM Corp. Series/i computer for
wide network protocol interfacing
and Western Electric modems for
line access. The system uses the
VAX VMS operating system.

The salient points of the service
include:

® Terminal interfaces, or plug-
compatible equivalents, which are
Teletype model 33 ASCII character
and block modes, and IBM 2741
asynchronous contention; IBM
2740-11 asychronous polled; IBM
2780/3780, IBM 3275 synchronous
contention; and IBM 3271 synchro-
nous polled. Barbera says support
of these older terminals represents
about 84 percent of existing
terminals.

® Host or plug-compatible inter-
faces, which are ASCII asynchronous
contention, IBM 2780/3780 synchro-
nous contention and IBM 3271 binary
synchronous polled. SDLC initially
will be provided, with SDLC/SNA to
follow.

® Three modes, which American
Bell has defined: common (for
compatibility between unlike devic-
es by defining the least common
denominator formats for both end-
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points, such as programs), class
specific (standard data of specific
terminals can be moved) and
transparent (data are not translat-
ed, but interrupt and disconnect
format controls are supported).

® The ability to store application
software and data as part of the
service. Data consist of customer
files that are accessible to applica-
tion programs via a read, write/
delete or append request.

e Two languages targeted for
customer programming in network
nodes. The Net 1 customer pro-
gramming language is a subset of
ANSI COBOL. The Net 1 forms-
definition facility lets customers
define terminal form and screen
displays and establish edit-valida-
tion criteria. However, customers
can access only certain layers of
software.

® Authorized use of Net 1
protected by system software. For
example, Net 1’s screening proce-
dures determine the rights of a pro-
gram to execute an application pro-
gram and the access rights an

Salvatore J. Barbera, American Bell's chief
executive officer, began his career at the Bell
System as a switchman in New York.
application program has to a data
file. A customer can program in
even more authorization clearances.

® Basic application programs, in-
cluding a standard message applica-
tion package and a standard host-
interface package.

To use Net 1, customers must

have terminals and host computers
that are compatible with the ser-
vice, modems or digital interface
equipment and a transmission
means to the service point. The
modems and digital interfaces must
be Bell System or compatible mod-
els.

The new company encourages
software houses and customers to
write application programs, and in-
tends to offer technical consulta-
tions.

Figuring out pricing for Net 1 use
can be even more difficult than fig-
uring out a telephone bill, and is
based on the same premise: a cus-
tomer is charged only for use (see
“Putting together Net 1’s pricing
pieces,” p. 18). New president Bar-
bera notes, “There is no up-front
charge. A customer buys access
through a carrier and pays for
usage.” For the first time, though, a
service under the AT&T umbrella
will have no charges for distance.

American Bell officials stress that
Net 1 service will give smaller users
more processing flexibility. Howev-

Pricing for components of American
Bel, Inc’s Net 1 service is
complex, and probably too high for
single small users. However, the
network may be worthwhile for large
corporations with small distribution
arms.

Private-line analog ports have a
$10 per month fee for each network
standard address, which originates
and terminates communications.
There also is a $450 nonrecurring
charge. A 300-bps port is $250
monthly, while a 9600-bps port is
$1100 monthly. Private-line digital
ports are $10 per month for each
network standard address, plus a
$300 nonrecurring charge. A 2400-
bps port sells for $400, while a
9600-bps port sells for $800, each
monthly fees. Dedicated dial ports
have a $450 nonrecurring charge. A
1200-bps port is priced at $275
monthly, while a 4800-bps port is
$700 monthly. Public dial ports are
priced at 7¢ per min. for rates as high

PUTTING TOGETHER NET 1’S PRICING PIECES

as 1200 bps, and 16¢ for 4800 bps.
There are middle-range prices for
ports with other baud rates. A billing
identifier charge is $1 per month.
Automatic dialing is $30 monthly, plus
a $150 nonrecurring charge.

Storage pricing is 10¢ per kilobyte
per month for reserved storage, and
1¢ per kilobyte per hour for demand
storage.

Interactive processing runs 2¢ per
Als Net 1 resource unit. An ARU, the
smallest number of computer cycles
sold, would, for example, represent
100 msec. on a DEC VAX-11/780
processing application. Noninterac-
tive processing charges are 0.5¢ per
ARU.

To move information in the network,
a fee of $1.75 per kilopacket (a packet
holds 128 characters) is assessed for
call service. Priority message service
goes for $2.25 per 100,000 characters
plus a 5¢ network standard address
charge, and standard service goes for
$1.50 for the same number of

characters and the same address
charge. Customers can get confirmed
or timed deliveries, at 20¢ and $1 per
address, respectively.

All the pricing means that a
customer with a 300-bps personal
computer who wants to move 1
kilopacket of information from point A
to B would pay about $2.97, whereas
calling directly would cost about
$2.10, says Harry Newton, president
of New York-based Telecomm Li-
brary, a telecommunications consult-
ing firm. However, American Bell
officials point out that the network
does pay if the user wants tochangeor
retransmit an incomplete packet. “Our
charge is for a packet delivered
successfully, independent of time or
multiple tries. This is not true of
normal telephone line (charges),”
notes American Bell's chief executive
officer Salvatore J. Barbera. He says
it is better to use a telephone network
for straight batch processing at higher
speeds.
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er, all small users should not get
their hopes up for at least five to 10
years. Harry Newton, president of
New York-based Telecom Library, a
telecommunications consulting firm,
says the service would be good for
small users within a big network,
such as local distributors for a large
pharmaceutical company. The phar-
maceutical company, however,
would be the customer, not the
small user.

Newton and others in the indus-
try also question American Bell’s
ability to compete in an unregulated
market, particularly because of its
one-product history with AT&T.

“The Bell System has been a
closed nation, with Bell Labs de-
signing, Western Electric manufac-
turing and AT&T marketing prod-
ucts,” says Jean Yates of Yates
Ventures, a consulting firm special-
izing in Bell and the UNIX operating
system. Nonetheless, one cannot
discount the company’s financial re-
sources, and one of the most innova-
tive laboratories in the world—Bell
Labs. American Bell could meet its
goals to be profitable in its first year
of operation merely by selling
equipment to its operating compa-
nies, Yates says. American Bell has
probably invested $1 billion in its
project to date.

American Bell’'s next step is to
offer computer equipment, maybe
the 3B20 supermini based on Bell
Labs’ 32-bit microprocessor. The
VAX-11/780 equivalent is being sold
to Bell companies for one-half the
VAX’s price, says Yates. The prod-
uct uses UNIX, and Yates considers
this writing on the wall for DEC.
“UNIX is best as a file-transfer stan-
dard between multi-vendor office-
automation systems,” she says,
speculating that this is how the
UNIX buried in Net 1 is being used.

Because American Bell will have
limited capacity for 18 months, the
service will not be available at all 17
service points until the third quar-
ter of next year.

—L. Valigra
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Intel 186 single-chip
micro cuts system costs

As the sizes and prices of
peripheral devices such as Winches-
ter and floppy-disk drives drop, so
too do the sizes and prices of small,
microcomputer-based systems. And
while the processors upon which
these systems are built have not
been very expensive—an 8086, for
instance, sells for less than $30 in
volume—other LSI and TTL parts to
handle functions such as memory
and peripheral control or interrupts
and system timing have added to
total cost.

Intel Corp., however, says its
new IAPX 186 16-bit single-chip

microcomputer can eliminate many
of the extra components needed to
build a small system, thus reducing
the price and size further.

“The 186 lets you build a cpu
function for half the price of an
equivalent CPU based on an 8086,”
says Bob Patterson, Intel’s micro-
processor products marketing man-
ager. Total system cost, he adds,
could be reduced by 25 to 50
percent. Initial price in lots of 100 is
$50. Intel expects the 186’s price to
drop to about $30 when volume
production begins.

Twice as powerful as a 5-MHz

MICROCODE
ROM

INTERRUVj‘
CONTROLLER-
¥ 1 1 %

Intel s iAPX 186 microcomputer /ncludes a processor as well as functions such as memory

EXECHTION-—
uNIT

and peripheral control or interrupts and systems timing that normally would have been built
using separate TTL and LSI. By including more functions on the chip, designers can halve the
price of building equivalent CPU function with the popular 8086.
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Looking inside the iAPX 186.

8086, the 186 includes an on-chip
interrupt controller, two 2M-byte-
per-sec. direct-memory-access
channels and three 16-bit program-
mable counters/timers. Additional-
ly, integrated chip-select circuitry
controls memory or peripheral
subsystems. An 8-MHz clock genera-

tor provides timing for the 186 and
external circuits. Local bus control,
which eliminates the need for extra
data bus transceivers, is also on
chip.

Using the 186 rather than the
8086, chip count can be cut by 15 to
20 devices, Intel officials say.

5Ya-in. Winchesters.

OLIVETTI OPE FOLDS U.S. OPERATIONS

Olivetti Peripheral Equipment (oPg), the Tarrytown, N.y., fully owned
subsidiary of Ing. C. Olivetti & Co. s.p.A., ltaly, has folded its operations, and
combined them in a joint venture for R&D, manufacturing and marketing of
peripheral products with Ann Arbor, Mich.-based disk-drive manufacturer
Irwin International, Inc. Samuel N. Irwin, chairman and cheif executive officer
of Irwin, will be president of the new venture, called Irwin Olivetti, Inc., which
will be located in Ann Arbor. Olivetti, Italy, an early investor in Irwin
International, will own 35 percent of the venture, which may go public in the
future. Irwin Olivetti will represent Olivetti in North America for all its OEM
peripherals, including a full range of printers and magnetic-memory systems.
The venture will continue to make Irwin International’s high-performance

Patterson says that all a typical
small-business system would re-
quire besides the 186 are data-
communication components, RAM
or ROM and special-purpose periph-
eral controllers, such as those for
video displays or disk drives.

The company has added 10 new
instructions to the 186’s instruction
set including some to speed number
crunching and a few implemented in
microcode. However, the instruc-
tion set remains compatible with
8086 and 8088 software, the
company says, including operating
systems such as Digital Research
Inc.’s cp/M-86 and Microsoft’s
XENIX, available through Intel’s
third-party software-distribution
operation. Intel says more than two
dozen independent software ven-
dors are supplying operating sys-
tems, languages or applications
packages for the iAPX 86 family of
processors, of which the 186 is a
member. Languages supported on
the 186 include FORTRAN, Pascal,
PL/M and assembly. Intel plans to
add ASM-86/88 and PL/M-86-88 next
month.

Considering the advantages
claimed for the 186, such as low
price, 8086 compatibility and the
presence of the top-end iAPX 286
(MmMs, April, p. 52), one wonders
what Intel intends to do with the
8086. “The 8086 will hold for certain
applications,” says Patterson. “It’s
still a high-volume product, and
we'll continue to ship it in volume
because of the number of designs in
production.” In the long term,
however, Intel expects the 186 and
286 to garner the design wins, he
says. “There aren’t too many
reasons to design with the 808s,”
Patterson says. “We see the 186
replacing it for new designs.”

The 186 is available in sample
quantities. Production quantities
are scheduled for deliveries during
the first quarter of 1983.

—Larry Lettieri
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CompuStar

g

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

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

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

“Microsoft is a trademark of Microsoft Corporation.

Thé es etter

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

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

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

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

INTERTEC
DAIA
jESYST EMS.

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115




New antitrust policies
ease company mergers

Minicomputer, home-computer
and semiconductor companies
should be able to merge with
relative impunity under the terms
of new antitrust policies announced
by the U.s. Justice Department and
the Federal Trade Commission.
Government officials say that of the
three, only the minicomputer indus-
try has concentration levels of any
concern. Even in that industry, the
top four firms account for only 50
percent or less of the market. IBM
Corp., Digital Equipment Corp.,
Data General Corp. and Wang
Laboratories, Inc., are among the
leading companies.

While the home-computer indus-
try in the late 1970s was dominated
by Tandy’s Radio Shack division, a
number of companies including
Apple Computer, Inc., Commodore
Business Machines Corp., Timex,
Sinclair and 1BM have entered the
market, increasing competition.
Government officials rate even the
semiconductor industry, with such
giants as Texas Instruments Inc.,

Illustration by Michael G. Cobb
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Motorola, Inc., and National Semi-
conductor Corp., as only “low to
moderately,” concentrated.

each have 7 percent or more of the ed industries, such as home
market could merge. computers and semiconductors, the
In low or moderately concentrat- new guidelines for horizontal merg-

Even in highly concentrated
industries in which the top four
companies account for 75 percent of
the market, the government intends
to permit more corporate mergers.
Assistant Attorney General for
Antitrust William Baxter says the
government’s previous merger
guidelines, issued in 1968, were
unduly restrictive. For example, in
highly concentrated industries in
which four firms held 70 or 75
percent of the market, the old
guidelines would have permitted, at
best, two firms with a 4-percent
share each to merge without a
government challenge. Under the
new guidelines, companies that
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CHEMICAL QUADRUPLES CHIP CAPACITY, SMALLER
MINIS MAY BE ON THE WAY

The smallest minicomputers on the market today could be half as big and
twice as useful next year through the use of a chemical that helps make
wafer-like microcircuit chips even denser, according to GAF Corp., San Mateo,
Calif. Scientists at GAF developed a chemical they claim can double—or even
quadruple—the capacity of microchips. Called an electron beam resist,
Gaftronic EB-46 permits circuits 150 times thinner than a human hair to be
etched on chips the size of snowflakes. GAF’s E-beam resist has already been
used to etch half-micron circuitry. That's less than half the size of today’s
1.2-micron standard for the microelectronics industry. To get this precision,
metal-plated glass is coated with 1/50,000 in. of the polymer-based chemical
and exposed to electron beams. Ultra-fine lines appear where the electrons
meet the chemical. This process is said to produce chips with finer and more
accurate detail than was previously possible. This combination of electronics
and chemistry has the company looking toward devices containing 256K-bit
capacity by the mid-1980s. Today's chips can handle as many as 64,000 cells,
a huge increase over the 1000-bit chips first produced in 1970.
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Communicating With
Remote Terminals?

It’s a sure thing. If you are using more than one telephone
line per site to talk to remote terminals, Infotron can save
you money. Our Supermux 380 Statistical Multiplexers
pay for themselves by concentrating data from up to
eight asynchronous terminals over a single telephone
line. You save the cost of the extra lines and you save
even more by including a built-in data set.

Supermux 380 multiplexers actually beat the odds in
protecting data from telephone line “hits” that can cause
errors. Data is checked and retransmitted if necessary,
all transparent to existing hardware and software. And

. Are Infotron Can
¢ Save You Money!

Supermux 380 units include built-in diagnostics to help
pinpoint line, data set and multiplexer problems.

The odds are you won’t beat the Supermux 380 for
reliability and value and—you won'’t beat Infotron either.
We've been aleader in data communications since 1968.
We have a full range of products to reliably transmit data
across the world or across the street—network concen-
trators, switching devices, statistical multiplexers, wide-
band multiplexers, modems and test equipment. Infotron,
a sure bet.

IIIIII Infotron Systems

First in Performance and Reliability

Infotron Systems Ltd.
Poundbury Road, Dorchester, Dorset DT1 1TQ England
Telephone: (0305) 66016 Telex: 417276

Infotron Systems Corporation
Cherry Hill Industrial Center, Cherry Hill, NJ 08003
800-257-8352 609-424-9400 TWX: 710-940-1247

Available From Distributors Throughout The United States

+ AL: Hall-Mark, 205-837-8700 - CA: Dayton-Forester, 714-978-7455 « The Helfrich Company, 213-926-7715, 714-631-2300, 714-941-6050, 415-854-4554, 415-938-9577 + CO: Hall-Mark,
303-934-5859 « FL: Hall-Mark, 305-971-9280, 305-855-4020 * 813-576-8691 - GA: Ethom Associates, 404-457-0161 + Hall-Mark, 404-447-8000 - IL: Hall-Mark, 312-860-3800 * Inter
Business, 312-459-8866  KS: Hall-Mark, 913-888-4747  MD: Hall-Mark, 301-796-9300 - Wiltronix, 301-258-7676 - MA: Marketechs, 617-237-4343 - MN: First Rep. Co., 612-944-2097
* Hall-Mark, 612-884-9056 - MO: Hall-Mark, 314-291-5350 * NJ: Friedman Associates, 201-964-6200 * Hall-Mark, 609-424-7300, 201-575-4415 » Hansen & Hughes, 201-652-7055° NY:
Cameron Computers, 716-473-4590 - Hansen & Hughes, 800-526-5114 - NC: Hall-Mark, 919-832-4465 - OH: C. G. Distributor, 513-435-4340 « Hall-Mark, 216-473-2907, 614-891-4555 +
OK: Hall-Mark, 918-835-8458 * PA: C. G. Distributor, 412-366-5056, Infocore, 215-337-9611 + TX: Computer Associates, 214-634-1320, 713-974-6002 « Hall-Mark, 512-837-2814,
214-343-5000, 713-781-6100 « WA: Datacom Northwest, 206-525-4118 - SJI, 206-763-8981, 206-693-2085 - Wi: Hall-Mark, 414-761-3000

CIRCLE NO. 14 ON INQUIRY CARD



The CalComp
Computer Graphics Glossary

Source:

A complete spectrum
of computer
graphic peripherals
from CalComp

In the dynamic world of computer
graphic peripherals, only CalComp
can offer a complete line of quality
products spanning the entire spec-
trum of input and output devices.
Whether you are an OEM systems
integrator, a multiple-product end
user, or simply trying to build the
best possible graphic workstation
for a particular application, Cal-
Comp is the source.

Quality products and attractive
new pricing.

CalComp is now offering the
“Multi-product Sales Plan” to pro-
vide maximum discount leverage.
When you agree to buy a specified
quantity of plotters, digitizers or
displays from CalComp, the same
quantity discount applies to all
other eligible CalComp products
over the life of the agreement.
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This plan is a major price break-
through for multiple-product end
users and OEMs.

Products for every application.
More and more industries are
discovering that computer aided
design is a competitive neces-

sity, and the market is expected

to quadruple by 1986. Today’s
graphic workstation environments
already include computer rooms,
offices, trucks, ships, drilling plat-
forms and more. But unlike so
many new companies with single
product offerings, CalComp offers
more than 40 different products—
digitizers—displays—plotters—
to allow you to configure a system
to meet your needs.

® CalComp offers a wide assort-
ment of digitizers—both tablets
and wide area tables—providing

exceptional accuracy and high
resolution. Solid and backlighted
surfaces are available.

® CalComp continues to dominate
the pen plotter field, with drum,
beltbed and flatbed models. All
have outstanding resolution, high
throughput, simplicity of opera-
tion and dependability.

® A growing force in Electrostatic
Plotter/Printers, CalComp offers a
full range of EPPs for high quality
“quick copies’’ These are available
in floor models and a new rack-
mounted mobile unit.

® CalComp has online, offline and
combination controllers driving its
plotters, including those that can
run both pen and electrostatic
plotters.

® Providing a new definition for
the term “interactive] is the

new 4000 Series of Vistagraphic™
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INPUT DEVICES

DISPLAY

DIGITIZER TABLET

DIGITIZER TABLE

Displays:

Resolution - 640 x 512, 1024 x 768,
1024 x 1024

Models - Color or Monochrome

CPU - Dual Motorola MC68000

Digitizers:
Tablets - 11" x 11"to 24" x 24"
Tables - 24" x 36" to 44" x 60"

DISPLAY

OUTPUT DEVICES

ELECTROSTATIC
PLOTTER/PRINTER

CONTROLLER

DRUM PLOTTER

BELTBED PLOTTER

GRAPHIC WORKSTATION PERIPHERALS

Drum Plotters:

Widths - 117 36" 54" 72"

Speeds - 4.5, 10, 30 Inches/Second
Flatbed Plotter:

Plotting Area - 48"x 82"
Speed - 30 Inches/Second

DRUM PLOTTER

Beltbed Plotters:

Plotting Area - 34" x 59”- 52"x 80"
Speed - 30 Inches/Second
Electrostatic Plotter/Printers:
Widths - 11! 227 36"

Resolution - 100, 200 Dots/Inch

Displays, available in both
monochrome and color. Two
microprocessors are used, one
devoted to display processing and
the second for peripherals and
communications.

Service protects your
investment.

With more than 15,000 graphics
systems installed worldwide, Cal-
Comp understands how vital
responsive service is. Backing Cal-
Comp’s superior parts and labor
warranty are over 75 field service
offices. And with our Maintenance
Alert Program, if problems cannot
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be solved quickly, we’'ll call in our
senior national technicians to get
you back on line without costly
delay. Our ability to maintain and
service our equipment throughout
the world underscores CalComp’s
commitment to stand behind its
products and its customers!

Single source simplicity.

For hardware, software, supplies,
service and advice, no one even
comes close to CalComp as the
single source for all your com-
puter graphic peripheral needs. A
call to your local California Com-
puter Products sales office listed in

CIRCLE NO. 34 ON INQUIRY CARD

the white pages will do the job. Or

write to CalComp, Product Market-

ing, Department M/S 52, 2411 W, La

Palma Avenue, Anaheim, CA 92801.
For a list of international sales

and service offices write:

International Division,

5425 East La Palma Avenue,

PO. Box 3250, Anaheim, CA 92803.

CALCOMP

A Sanders Graphics Company

FASANDERS

The Graphics People
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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, they'd 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.

L SRR
DATA SYSTEMS DESIGN

WP FLPY

Japan 06/323-1707; Netherlands 020/45 8

New Zealand 4/693-008; Norway
Switzerland 01/730 48 48; United Kingdom 44/7073/34774; West Germany and Austria 089/12
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Setting the performance pace...
CONCEPT 32/8780.

forms the competitlon
leader—our own 32/87.

Just check out the chart to see how significant
the lead really is.

You'll also notice that the traditional K-Whet
scale just wasn't adequate for displaying the
operation of the 32/8780. Our strength needed
measurement in millions, not just thousands.

CIRCLE NO. 83 ON INQUIRY CARD

At Gould S.E.L., wre,
pace. We're semng the pace NC
we've reached the limits, rt‘s time to set new
ones. Challenge us to meet or beat your limits.
We'll benchmark Gould CONCEPT 32/8780
performance against any 32-bit minicomputer.
And win.

To learn more about our winning attitude,
call or write:
Gould Inc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard, Fort Lauderdale,
Florida 33310. 1-800-327-9716.

== GOULD

Electronics & Electrical Products




ers—those among competing com-
panies—are even less restrictive.
One reason is that horizontal
mergers are not measured by the
complex Herfindal Index, which
tallies company market-share con-
centration levels. The index is
determined by squaring a compa-
ny’s market share in an industry and
adding the squares of the potential
merging firms.

Under the Herfindal measure,
Baxter says, the department is not
concerned if an industry index
reaches 1000. An industry with 10
firms, each holding a 10-percent
market share would have an index
of 1000. Attorney General William
French Smith says an index of 1000

could correspond with a four-firm
concentration level of 50 percent,
about the same as that of the
minicomputer industry.

In markets with an index higher
than 1800 (about six equally sized
companies), Smith says, mergers
are a matter of significant competi-
tive concern, but the department
will resolve questions in favor of
challenging mergers.

The Justice Department notes
that most noncompetitor mergers
will escape government enforce-
ment actions. Such “nonhorizontal”
mergers include vertical and con-
glomerate mergers. Vertical merg-
ers are among companies in the
same industry, but at different

19 companies back ECMA
local-network standards

On June 22, after a week of
last-minute efforts to line up
support, 19 companies from six
countries announced they would
back a set of local-area-network
standards proposed by the Europe-
an Computer Manufacturers Associ-
ation. The ECMA standards will be
submitted to the International
Standards Organization for appro-
val as worldwide standards. A key
factor enticing many of the compa-
nies into supporting the ECMA
proposals, which address the physi-
cal, data-link and transport layers of
the seven-layer 1S0 model, is that
the layer 1 and 2 ECMA standards
are largely compatible with Ether-
net.

The strong show of support for
the EcMA standards followed
months of well-publicized debate
between the Ethernet camp and the
Institute of Electrical and Electron-
ics Engineers 802 Committee (MMS,
June, p. 26; February, p. 17).
ECMA’s standards take a middle
road between the two factions, and
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as a result, permit both the
Ethernet backers and the 802
proponents to view the ECMA
proposal as a victory for their own
side.

Although it followed the 802 work

Support for the proposed ECMA
local-area network standards
has come from these 19 companies

Cii-Honeywell Bull
Computer Technology, Ltd.
Digital Equipment Corp.
Fujitsu, Ltd. (U.K.)
Hewlett-Packard Co.

Intel Corp.

Information Technology, Ltd.
International Computers, Ltd.
Logica VTS

L.M. Ericsson

Mitel Corp.

Network Technology, Ltd.
Nixdorf Computer Corp.
Office Technology, Ltd.
Olteco Olivetti Telecom
Siemens Corp.

3Com Corp.

Three Rivers Computer Corp.
Ungermann-Bass, Inc.

levels of the distribution chain.
Conglomerate mergers involve com-
panies in different industries. Those
kinds of mergers would permit
computer and semiconductor com-
panies to move into the communica-
tions, data-transmission or any
other attractive industry. The
department notes it will pay
particular attention to possible
collusion at the retail level in
vertical mergers.

James Miller 111, chairman of the
FTC, generally endorsed the Justice
Department’s merger guidelines,
and says the FTC will also consider
such things as barriers to entry and
technological changes.

from the beginning, ECMA didn’t po-
sition itself as an intermediary in
the 802/Ethernet debate until early
this year. Maris Graube, chairman
of the 802 committee, says ECMA
basically adopted the parts of the
802 work that it liked, “and helped
us resolve some of the issues we
were still debating.” Graube says
the 802 document and the ECMA
standards are the same except for a
difference in the packet-framing de-
limiter. “So it confirms much of
what we’ve been doing,” Graube
says.

Dara Hekimi, secretary general
of ECMA, agrees with Graube, not-
ing that there has been “collabora-
tion and cooperation” between the
two groups. But Pat Coen, chair-
man of the England-based Logica
VTS, supports rumors that ECMA
was losing patience with the 802/
Ethernet stalemate. Referring to
the ECMA standards agreement, he
says, “The main pressure that led to
the agreement was simply that we
were tired of waiting for something
to emerge from the U.8.”

The framing delimiter issue was
the major remaining difference be-
tween Ethernet and 802, and be-
cause ECMA accepted the Ethernet
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approach to this issue, the Ethernet
backers also view the ECMA position
as a success for their side. The
Ethernet firms say once the delimit-
er issue was resolved, they could
accept the other “minor” changes
required by their backing ECMA.

The minor changes required by
the Ethernet forces involved a few
hardware modifications, such as an
improved grounding technique, and
some software changes at the data-
link level. Despite these changes,
says Ralph Ungermann, president
of Ungermann-Bass, Inc., Santa
Clara, Calif., the installed base of
Ethernet hardware and the soon-to-
be-available Ethernet chips are
hardware “totally compatible” with
the ECMA standards.

“I think 802 really underestimat-
ed the impact on Xerox and on other
companies like us if we had to go
back and change the framing delim-
iter on our installed hardware,” Un-
germann says. “Things like ground-
ing can be changed without
changing the very expensive Ether-
net controller boards.”

Bob Metcalfe, president of 3com
Corp., Mountain View, Calif., and
the developer of Ethernet when at
Xerox, says endorsing ECMA stan-
dards does involve small concessions

by Ethernet backers, but says he’s
happy to make them if they help
bring about a single, worldwide
carrier-sense-multiple-access/colli-
sion-detection (csSMA/CD) local-
networking standard. “If admitting
that concessions were made helps
smooth some feathers and get the
egos out of the way, then let’s admit
it,” he says.

The Ethernet “Blue Book” speci-
fication and the 802 proposal are
“about two degrees apart,” says
Metcalfe, adding, “Reality will not
accept ECMA and 802 and Xerox,
DEC and Intel being close but not
identical.”

Graube at 802 agrees that “close
isn’t good enough” in the standards
world, and that it’s likely 802 will
move to accept the ECMA/Ethernet
framing approach. Voting on the
outstanding 802 draft was scheduled
for last month, and some of the
negative comments received proba-
bly addressed the one remaining
difference between ECMA and 802.
“The delimiter business is going to
be resolved very shortly,” Graube
predicts.

Although the main attention on
the ECMA standards and their en-
dorsement focuses on the layer 1
and 2 Ethernet-related protocols,

Intel Corp., Santa Clara, Calif., is
gearing up to develop hardware and
software products for local-area
networks through a new Data
Communications Business Unit. Man-
aged by Philip L. Arst, formerly
manager of the company’s data-
communications product line, the new
unit will be funded by corporate
money until its first products permit it
to operate as a separate profit-and-
loss center. Arst explains his unit will
produce system-level products, not
components or boards. The systems
will be marketed exclusively to OEM
customers, not end users. He says
the level of software provided with the
systems will be the characteristic

INTEL UNIT WILL DEVELOP LOCAL-NETWORK PRODUCTS

distinguishing them from systems
targeted at end users. A network
interface unit from Ungermann-Bass,
Inc., for example, provides complete
software through the application level,
Arst says. A similar device from Intel
would include only software through
the transport level, leaving the
application-software task to the OEMs.
Intel's first products from the business
unit, expected by year-end, will be
based on the baseband Ethernet
specification, which the company
supports. Future products could
include broadband systems, Arst
says, if OEM customers indicate a
need for such units.

some of the supporting companies
view the proposed standard at the
level 4 transport layer as equally, if
not more, important. (The level 3
networking layer, primarily in-
volved with internetworking sever-
al LANs, is further from standardi-
zation.) Support for the transport
protocol represents the first multi-
vendor backing of such a higher
level standard, and is happening
despite the fact that several of the
19 endorsers have already devel-
oped their own proprietary higher
level protocols.

These companies, including DEC,
Xerox, Ungermann-Bass and 3Com,
will continue to sell products using
their existing transport-layer pro-
tocols, but will offer optional
support for the ECMA standard. This
standard is technically 1S0O’s trans-
port protocol Class 4 (ISODPXXX),
which represents work done by
ECMA, the American National
Standards Institute and the Nation-
al Bureau of Standards.

“One of the major points of the
endorsement,” says Philip L. Arst,
manager of Intel Corp.’s Data
Communications Systems group, “is
that the companies have, in effect,
said that they will support open
systems. That’s motherhood, but if
you put money behind the mother-
hood, it makes it work.” —Dwight B.
Davis, with contributions from Keith
Jones

NEXT MONTH IN MMS

The feature article section of the
September issue of Mini-Micro
Systems will spotlight software:
high-level languages and develop-
ment systems. Three major profile
articles will be included, detailing
database packages for microcom-
puters, work-station furniture
and portable operating systems
for microcomputers.

Other editorial features will
include:

* Fresh perspectives on lan-
guages and operating systems,

including Ada, FORTH and UNIX.
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® 1/0's pmmdmmemimcmpms supply.
@ Up to 64 input channels per board.
® Analog inputs and outputs on the same board.
® 8- or 12-bit resolution.
® Software programmable gains from 1 to 1024V/V (on board
RAM sets gain for each channel addressed).
® Relay outputs for power switching.
@ Isolated digital input and output.
@ Input overvoltage protection for your microcomputer.
BURR-BROWN Competitive alternatives can't offer this combination of features
and options - or our low prices. More than 40 I/O boards -
compatible with Intel Multibus ™ , DEC LSI-11, Motorola Micro-
module and Zilog MCB are described in an 8-page brochure. Ask

INDUSTRIAL SYSTEMS PRODUCTS DIVISION forit!
3631 E. 44th Street - Tucson, Arizona 85713 - Tel: (602) 747-0711 Compare features - compare prices - compare delivery!

ALABAMA, (800) 327-0853 - ARIZONA, (602) 267-1171 - CALIFORNIA (Northem), (408) 496-6611 - (Southern), (213) 921-8381; (714) 994-4852 - COLORADO, (303) 771-1530
CONNECTICUT, (203) 288-5288 FLORDIA, (800) 432-6288 - GEORGIA, (800) 327-0853 - ILLINOIS, (312) 579-9300 - INDIANA, (317) 257-7231 - MAINE, (207) 3654390
MARYLAND, (301) 656-4535 MASSACHUSETTS, (617) 263-2766 - MICHIGAN, (313) 362-1220 - MINNESOTA, (612) 835-2044 - MISSISSIPPI,(800) 327-0853
NEW JERSEY, (201) 785-4450 - NEW YORK, Albany, (518) 869-3355; Buffalo, (716) 874-4900; Rochester, (716) 544-5580; Syracuse, (315) 455-2469 -

NORTH CAROLINA, (800) 327-0853 OHIO (Northern), (216) 247-3295 - (Southemn), (513) 772-5544 - OREGON, Medford, (503) 772-3187; Portland, (503) 283-2555
PENNSYLVANIA (Eastern), (215) 657-0330 - (Western), (412) 366-6664 SOUTH CAROLINA, (800) 327-0853 - TENNESSEE, (800) 327-0853 - TEXAS, Beaumont Area, (713) 842-5950
UTAH, (801) 566-9251 - VERMONT, (802) 442-2222 - VIRGINIA (804) 270-1400 -WASHINGTON, Richland, (509) 943-6664; Seattle, (206) 762-6050 - WISCONSIN, (414) 352-5777
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Gould S.E.L.’s 32/8780 mini
challenges mainframes

The most recent challenge to
mainframes from a superminicom-
puter comes from Gould S.E.L.,
which has launched what it bills as
one of the most powerful 32-bit
minicomputers on the market, a
closely coupled dual-processor sys-
tem the company says will perform
in the range of an 1BM Corp. 3033
mainframe.

By combining the 10K emitter-
coupled-logic technology of the SEL
Concept 32/87 (MMS, July, 1981, p.
15) with the dual-processor archi-
tecture of the 32/7780, the Fort
Lauderdale, Fla.-based company
has introduced a system said to
deliver 6.6 Whetstone million in-
structions per sec. and that can be
optimized by SEL software tools to
operate at 17.4 Whetstone MIPS.

A Dbasic configuration of the
Concept 32/8780—deliverable this
month—is priced at $395,000 and
includes 2M bytes of main memory,
an eight-line asynchronous commu-
nications processor, a CRT console, a
300M-byte disk, a 75-ips, 800-/1600-
bpi tape drive, a floating-point
accelerator, a 600-lpm printer,
Gould’s MPX 32 real-time operating
system and ANSI 78-compatible
FORTRAN.

The 8780 is aimed at off-loading or
replacing mainframes in S.E.L.’S
traditional markets, including simu-
lation, energy (both resource explo-
ration and utilities management)
and industrial automation. In new
bids, the 8780 is expected to
compete against mainframes in
situations in which multiple 8780s
would replace single mainframes.

In the industrial/scientific super-
minicomputer market, the 8780 is
positioned to challenge what SE.L.
estimates to be Digital Equipment
Corp.’s 50 percent market share—
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COMPETETIVE PERFORMANCE
“OR ¢

GOULD CONCEPT 32/2750
VAX 11/750

PE 3250

GOULD CONCEPT 32/7780
HARRIS HB00

IBM 4341-2

VAX 11/782

PRIME 850

GOULD CONCEPT 32/8705
CONCEPT 32/8780

MEGAWHETS

10 12 14 16 18

2 4 6 8

A measurement of Gould S.E.L.’s Concept 32/8780 abilities in executing FORTRAN
statements against computers in the minicomputer class. The red bar denotes standard
performance measurements, while the orange shows optimized performance numbers,

when available. Source: Gould S.E.L.

largely with the VAX-11/780—as
well as Perkin-Elmer Corp.’s model
3250. S.E.L. hopes to expand its
presence with the 8780 into the
CAD/CAM market and others, says
director of market development at
the company, John Hughes.

The 8780 supports 2M to 16M
bytes of interleaved 64K-bit RAM
and, in its initial release, as many as
96 terminals and eight disk drives
ranging in capacity from 32M to
600M bytes each. With an optional
second 1/0 processor and a disk
processor, eight more drives can be
attached. The dual-processor archi-
tecture features twin ECL-based
CcPUs, one of which functions as an
internal processing unit, handling
compute-bound tasks. The two
processors are linked via a 75-nsec.-
cycle-time internal bus. Each pro-
cessor has a 32K- or 64K-byte cache

memory and a 64K-bit-wide floating-
point processor. The two processors
do not automatically back each
other up (the I1PU is restricted to
nonprivileged instructions, while
the CPU executes the entire
instruction set), users can instruct
either processor to function as the
CPU via a key switch.

Like the other members of the
two-year-old Concept family, the
8087 is constructed around the
SelBus, a priority-based polling
network that links various elements
within the cabinet. The bus oper-
ates at 26.7M bits per sec. Each of as
many as 24 devices on the bus have
as much as 500K bytes of memory.
An Advanced Micro Devices, Inc.,
2901-based 1/0 processor tied to the
SelBUS and operating at 1.5M bps
manages 1/0.

The 55-in.-high, dual-bay cabinet
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includes a 38-slot CPU chassis, the
38-slot IPU chassis and an eight-slot
1/0 chassis. Add-ins include a second
32K-byte cache board with an

ECL-based controller, priced at

$30,000, and 1M-byte memory
boards, priced at $16,500, but
scheduled for a price cut.

In addition to the 8780, the

company has introduced the model
8750, which has the same perform-
ance characteristics of the earlier
uniprocessor 8705, but can be
upgraded to an 8780 with an IPU
option priced at $100,000.

The 8780 shares the MPX 32
operating system used in the rest of
the company’s lineup. Supported

MOTOROLA ALTERNATE-SOURCES BUBBLE MEMORIES

Intel Corp. and Motorola, Inc., have announced what they term the first
alternate-source agreement for 1M-bit bubble-memory technology. Under the
agreement, the companies will jointly develop two smaller 1Mm-bit devices
based on Intel's 7110 1M-bit bubble-memory architecture. While the first will
equal the 7110 in performance, the second will have half the access time and
twice the data rate (200K bits per sec.). The two companies also will adopt a
low-height, leaded package for the new memories that is under development
at Intel, and is similar to the one Motorola manufactures. To provide
component-level interchangeability, Intel will provide Motorola with design
and compatibility data so that Motorola can produce peripheral chips for the
three bubble memories. For upgrades, the companies are standardizing on a
common and compatible 4M-bit bubble chip set. The first memory is expected
to be shipped in the second quarter of 1983, and the higher performance
device will be available by the end of next year. The agreement is expected to
accelerate the growth of the bubble-memory market.

Motorola brings VME to U.S.;
Mostek, Signetics ready, too

Motorola, Inec., has introduced to
the U.s. a family of single-board
computer products designed to the
VME backplane bus specifications
announced last year in Europe with
MC68000 second-source vendors Sig-
netics/Philips and Mostek Corp.
(MMS, December, 1981, p. 16). The
move is part of an effort to make the
VME bus a worldwide standard.

Announcement by the Phoenix
semiconductor and system vendor
of its VMEmodule product line and
an accelerated delivery schedule
comes sooner than expected, say
Motorola officials, a response to the
strong demand for the hardware
from U.S. customers, including
industrial-automation, control-
system and small-business-system
makers.

Product manager Jeff Gorin says
the company had initially planned to
bring the products to the U.S. by the
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end of the year, but “with some
development breaks internally, we
pulled it together,” he says.

VME bus products are based on
Motorola’s MC68000 microprocessor
and are built on metrically sized
Eurocards with inherently reliable
pin-and-socket (DIN) connectors.
Among the hardware Motorola will
deliver to U.S. customers are a
monoboard computer, two RAM
boards, an IEEE 488 board and a
variety of peripheral and 1/0
controllers. Chassis, card cages and
backplanes are available as well.

Gorin believes VME will further
strengthen the MC68000’s market
position because its 16- and 32-bit
data and address lines take full
advantage of the processor’s per-
formance. “Customers can take
existing 16-bit systems and move to
32-bit systems without changing
architectures,” he says. Additional-

languages include FORTRAN 77+,
Jensen-Wirth standard Pascal and
ANSI 74 COBOL and BASIC. Cal
Shoemaker, Gould S.E.L.’s vice
president of marketing and sales,
says the company is expected to add
UNIX as a program-development aid
by September. In addition, the
company plans to support C and
Ada, but does not provide timeta-
bles for that release.

The company has continued to
grow at a 30-percent annual rate
after racking up sales of $130 million
in fiscal year 1981, and will add new
products every six months. Compa-
ny president Shelly James says the
company is “trying to patch up some
of our weaknesses.” He notes that
these include shortcomings in user
friendliness and application soft-

ware.
—Geoff Lewis

ly, Gorin says, the bus’s mechanical
size and connector scheme are
attractive.

Motorola’s partners in the VME
pact, Mostek and Signetics, have
also experienced demand for the
products from their U.S. customers.
Frank Bruns, Mostek’s VME head,
says, “Interest is strong. There’s
pressure to set pricing” for the
hardware. The Carrollton, Texas,
company has not stepped up
production of the boards, Bruns
says, but it is ahead of schedule.
Three boards will be ready next
month—a single-board CPU, a serial
1/0 board and a RAM board. Four
more are planned for year-end
delivery, Bruns says, adding that a
small VME prototyping system is in
the works as well.

For its part, Signetics, which did
not reveal its product lineup when
the joint venture was announced,

MINI-MICRO SYSTEMS/August 1982



Your worries are over!
Your
ASSOCIATE"
and

FRIENDS™
have the
SOLUTIONS™



Your ASSOCIATE " and free SOLUTIONS™

A small business computer family that lets your
computer power grow with you:

Start with the ASSOCIATE and 500 typewritten pages

e Grow to the ASSOCIATE + with up to 5,000 pages on a

high capacity floppy and a hard disk
Grow from a single user to networking
General purpose communication software available

Your ASSOCIATE is a complete single unit with
impeccable credentials:

Anti-glare video screen - easy on the eye
Typewriter style intelligent keyboard
Calculator keys for fast number entry

Z80A 4 MHZ processor plus an optional arithmetic
processor for rapid calculations

DMA Controller, interrupt controller and timer
64K internal memory, plus 2K PROM

80 x 25 line, 12" screen with user accessible
microprocessor for full control of keyboard and CRT

® Floppy disks included in one cabinet
® No messy wires and cable lines

FREE CP/M AND 5 PORTS PROVIDE:

Access to thousands of soffware programs
Easy attachment to modems, printers, and
other devices to print and transmit information

Option now available for commmunication processor
with up to 10 serial channels working simultaneously

FREE ACCOUNTING

Accounts Receivable and Payable
General Ledger
Payroll and Sales/Order Analysis

FREE WORD PROCESSING WITH SPELLBINDER

Mailing Lists Forms Entry
Spellchecker File Control
Sorting Mathematics

FREE BUSINESS PLANNING WITH MICROPLAN

Projections

Balance Sheets

Tax Calculations

Row and Column Size
Control

P and L Statements
Depreciation
Consolidations
Print Formatting
Financial Functions

SuperCalc is a Trademark of SORCIM; MBASIC is a Trademark of MICROSOFT; WordStar and WordMaster are Trademarks of MicroPro; dBASE Il is a Trademark of
Ashton-Tate; Spellbinder is a Trademark of LEXISOFT, Inc.; Microplan is a Trademark of Chang Labs.; ASSOCIATE, FRIENDS and SOLUTIONS are Trademarks of
Data Technology Industries; CP/M is a Trademark of Digital Research
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are here to answer your problems

Specially designed optional Templates
shown above help you to get your
solution quickly.

29 keys can be automatically programmed or loaded
for rapid and easy use of your chosen SOLUTIONS™
Other Templates available include dBASE I, MBASIC™,
SuperCalc™, WordMaster™, WordStar™, and more . . .
Every key has clear instructions on the optional
Template

No need to refer to detailed user manuals for
commands

Each individual user can tailor theirown keyboards and
design their own template

The only industry available “soft” keyboard with a 1,000
character memory available to the user

SELECTED FRIENDS FOR YOUR ASSOCIATE

Qume, Ricoh & NEC Daisywheel Printers

Hard Disks, Modems & Communication Processors
Low Cost Disks, Ribbons and Printwheels
Supergraphics field installable graphics board
Nationwide service and repair fromm General Electric

*includes: ASSOCIATE™ and all Free SOLUTIONS™

MINI-MICRO SYSTEMS/August 1982

Together your ASSOCIATE and SOLUTIONS are a
team; an unbeatable team at an unbeatable
price, starting at

93,450

Complete *

For the dealer near you contact:

Data Technology Industries
701-A Whitney Street

San Leandro, CA 94577
(415) 638-1206

Data Technology @ Industries™
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Pixel, th
mos;);(:eowefful,

flexible supermicro
intheworld

The sensation of COMDEX /Spring is proving itself in the field in growing numbers every day.
Here's why:

We designed our new 68000-based supermicro system as if it were a mainframe
giving it outstanding speed and power. Then we gave it flexibility by providing two virtual
memory operating systems: UNIX System III and our multi-user version IV UCSD p-System,
as well as a relational data base, SNA communications, a forms
generation package, and word processing. The result is a main-

frame functionality with the throughput of a supermini in a micro- —
computer system that outperforms any micro on the market lxe

today. All at an extraordinarily low cost.
- Instrumentation
If you are an OEM/Systems house, call or write for " -
our Pixel 100/AP Information Package and price list today. One Burtt Road, Andover, MA 01810
We'll send it to you as fast as we're shipping Pixel 100/APs. Tel. 617-470-1790

Pixel 100/AP is a trademark of Instrumentation Laboratory Inc. « UNIX System III and UNIX are trademarks and service marks of
Bell Laboratories * Pixel's UNIX is based on UNIX System III as distributed by American Telephone & Telegraph « UCSD p-System is a trademark
of the Regents of the University of California.
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expects to introduce hardware this
month or next, close to the
Sunnyvale, Calif., firm’s original
schedule. A company spokesman
says four boards will be announced,
including a CPU and a 256K-byte
RAM board, plus a disk controller
board and a system controller
board.

Motorola’s U.S. entries are essen-
tially identical to those introduced
in Europe, with one significant
difference. To the 68000-based CPU
board, Motorola has added a feature
that allows the VME board to talk to
the company’s Versabus-based
Versamodules, a family of products
built on 9¥%a-1X 14¥2-in. cards (MMS,
October, 1980, p. 55). Called the 1/0
channel, it is a buffered extension of
the on-board processor bus and
allows 1/0 transfers at a 2M-byte-
per-sec. rate, regardless of the
activity on the VME bus.

Software support is available via
Motorola’s RMS68K real-time execu-
tive and Versados disk operating
system. Development languages for
VME boards on Motorola’s EX-
ORmacs development system in-

Motorola’s VMEmodules are available in single- or double-width Eurocards.

clude Pascal and FORTRAN compil-
ers, a macroassembler and a
symbolic debugger.

In quantities of 25, the price for
Motorola’s 68000-based single-board

Nova-compatible market
Is losing its vigor

The estimated $30-million market
for Nova-compatible hardware,
born four years ago because of
demand that Data General Corp.
would not or could not satisfy (MMS,
September, 1978, p. 96) has never
boomed, and some observers say it
may be dying. Part of the problem is
DG’s practice of restricting its RDOS
operating system to use only on DG
machines. Now, with a 12-year-old
Nova architecture and instruction
set, competitors in the Nova-
compatible market must face the
fact that the market for Nova
emulators can’t live forever.
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“There’s just not a lot you can do
with the Nova architecture,” says
Mike Stoddard, director of systems
software at Tustin, Calif.-based
Interactive Business Information
Systems, which sells operating
systems for Nova-compatible ma-
chines. “The instruction set is
primitive, and the machine has only
four registers, two of which are
eaten up with the program counter
and the index register. And being
able to directly address only 64K
limits what you can do even with
memory mapping.”

The IBIS strategy centers on a

CPU is $1440. The 256K-byte RAM
board sells for $1780. Motorola
began delivering samples of the
boards last month.

—Larry Lettieri

portable operating system that
gives Nova-compatible hardware
OEMs an upgrade path to minicom-
puters from Digital Equipment
Corp, 1BM Corp. or Honeywell
Information Systems without sacri-
ficing their investment in software.
The key to this portability is that
more than 85 percent of the new
IBIS operating system, Advanced
Interactive Operations System
(ADIOS), can be compiled as either
Pascal or Ada.

A similarly portable operating
system is also reportedly in the
works at Tustin-based Dymnamic
Concepts, Inc.

Further evidence of the deterio-
rating market for Nova-compatible
computers is the plight of market
leader Point 4 Data Corp. The
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Bytronix president Norman Clark says his
customers will decide his company’s path
out of the Nova-compatible world.

Irvine, Calif., firm recently laid off
22 percent of its work force and
reorganized its management. Sales
of its Nova-compatible minis, which
account for 90 percent of revenues,
have not measured up to expecta-
tions. The company blames the lack
of sales on a sluggish economy,

rather than on the Nova architec-
ture. Vice president of marketing
John Mather believes that Point 4’s
customers will stay with the Nova
for at least another five years. But
the company is hedging its bets.

“No computer manufacturer can
reasonably believe its current
architecture is going to be satisfac-
tory forever,” says Mather. “And
although being Nova-compatible has
been an important factor in the
success of Point 4, we’re looking in
new directions.”

Mather says one such direction
involves microcoding some unused
Nova instructions to implement
primitives of Pascal p-code in
firmware. One of the p-code
environment’s strengths, he says, is
software portability that would
provide a pathway to more powerful
architectures. “We have p-code
applications running in-house,” says
Mather, “and we're doing a lot of
our future development around the
p-machine.”

Although Point 4 planned to

Point 4’s potential is in p-code portability,
says vice president of marketing John
Mather.

introduce UCSD Pasecal at the recent
National Computer Conference,
says Mather, recent events have
delayed those plans. Norman Clark,
president of Fullerton, Calif.-based
Bytronix, also foresees a trend
away from Nova architecture.
“Obviously, a 12-year-old concept

In 1979, an anti-trust suit began in a
San Francisco u.s. district court in
which 7 plaintiff companies—Digidyne
Corp., Fairchild Camera and Instru-
ment Corp., scI Systems, Bytronix
Corp., Data Compass Corp., Keronix
Inc. and Ampex Corp.—contended
that Data General Corp.’s practice of
requiring licenses of its RDOS opera-
ting system for use only on DG CPUS is
unlawful.

Ampex settled out of court after
presiding Judge William Orrick de-
clined to issue a summary pre-trial
judgement; terms of the settlement
were never disclosed. Four other
plaintiffs also reached secret out-of-
court settlements before the trial
began, leaving only Fairchild and
Digidyne opposing DG.

Judge Orrick had ruled before the
trial that DG’s actions satisfied two of
three requirements necessary for
proving the alleged anti-trust violation:

THE LEGAL BATTLE CONTINUES

1) that DG tie the sale of software with
the sale of hardware and 2) reaped
substantial economic benefit thereby.
The issue for the jury to decide was
whether DG possessed sufficient
economic power in the market to
restrain trade appreciably.

After 10 weeks of testimony, which
followed 19 months of pre-trial
activity, and the filing of more than
600,000 pages of discovery docu-
mentation, the jury deliberated for
seven days before finding bG guilty of
restraint of trade in June, 1981.

Fairchild and Digidyne were report-
edly seeking a combined $100 million
in damages, which could have been
tripled under federal law. But before
the trial moved to the penaity phase,
Judge Orrick voided the jury verdict in
an opinion released in October, 1981.
The jury's decision had supported the
plaintiff's contention that the relevant
market was restricted to computers

executing the Nova instruction set. in
overturning that decision, Orrick ruled
that “the only reasonable definition of
the relevant marketplace is the market
for general-purpose minicomputers
and microcomputers.”

Digidyne has appealed Orrick’s
ruling; that appeal is scheduled to be
heard in u.s. District Court next
spring. |f Digidyne wins the appeal,
the way would be clear for a new trial.

Of the original seven plaintiff
companies, only Bytronix and Digi-
dyne remain active in the Nova-
compatible market.

Although pG declines to comment
on legal expenses connected with the
case, president Edson deCastro says
that legal expenses contributed to a
drop in operating margins from 13
percent to 10 percent during the first
quarter of 1981.
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Who will win the battle
of the Multibus Giants?

Until 1979, there was only one company in our
field. We will call it “The Giant.

It seemed unfair that OEMs and Systems
Houses should be dependent on a single source
for certain board products. Even unAmerican!

So Zendex was founded to establish the alter-
native. Multibus*compatible boards and develop-
ment systems for the professional and industrial
markets, with delivery “off-the-shelf’” Plus:

® 10 to 20% higher performance, speed or

expandability.

® 10 to 20% lower price.

It has paid off. Now there are two giants in the
field: The original Giant, 98 times our size. And us,
Zendex.(We respect Intel and hope their growth is
proportionate to ours.) Zendex may not be very
big, but we are an authentic Little Giant never-
theless. For 15 or 20 other companies have seen
agood thing in our market. And we are as big as all
of them combined.

You haven’t heard much about Zendex?
You will.

Because Zendex is introducing a number of
new proprietary board and system products,
based on all three major 16-bit processors, the
Intel 8086; the Motorola 68000; and the Zilog Z8000.
You see, we think each of these competitive items
has something the others lack. So, at Zendex, you
can get the equivalent of all three. Zendex will
be the only Multibus manufacturer offering three
major 16-bit processors.. . from one source and
with a common operating system.

A free CRT when you buy a
ZX-907 BusTracer Analyzer.

The ZX-907 is an essential debugging tool for
software and hardware in Multibus development.
The processor-based board interprets Multibus
events by monitoring address, data and control
lines. On-board memory stores up to 1024 bus
events . .. and displays them on the CRT in the form
of action, memory or I/O location and data.

With each purchase of a ZX-907 through
September 30, 1982, we'll give you an ADDS View-
point CRT-absolutely free!

Who will win the battle of the Multibus Giants?
You will. Because competition works to your
benefit. You can start by beinF one of the first to
get our new catalog. Fresh off the press.

7eNdEeX

The other giantin the Multibus market.
6644 Sierra Lane, Dublin, CA 94568.
Phone: (415) 828-3000.TWX 910 389 4009.
*Intel and Multibus are trademarks of Intel Corporation.
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BREAKTHROUGH IN

BEACON" leads the way with new standards in

\




COLOR GRAPHICS.

price-performance and human-factors engineering.

Finally, a medium-priced color graphics
system with the performance of much
more expensive systems.

Introducing Beacon™ from Florida
Computer Graphics.

Enhanced productivity for
business and engineering.

The Beacon™ System displays a full
spectrum of graphics capabilities. Not
only multi—co%gr graphs and charts, but
engineering diagrams, as well.

As a stand-alone or host-dependent
system, Beacon does it all. For enhanced
productivity in engineering, marketing,
manufacturing, and financial control.

More power where it’s needed.

The Beacon System can accommodate
up to almost 1 MByte of main processing
memory. With the addition of 640 KB of
graphics memory, Beacon can create a
1280 x 960 image resolution used in
many CAD/CAM applications. This high
resolution, combined with standard
zoom and roam features on a 13" or 19”
display, make Beacon ideal for engineer-
ing applications. Beacon's own menu
driven software and CP/M compatible
operating system provide access to a
comprehensive library of programs that
cover virtually every aspect of business.

Superior graphics features.
The extent and caliber of Beacon’s

graphics features is unmatched in its
price range.

The System’s brighter, more vivid
colors stem from a unique electronic
design and a superior raster scan display.
The BeaconBRIGHT™ image, com-
bined with an anti-glare filter eliminates
the need for hooding the display—even
in brightly lit areas.

Circles, vectors, arcs, rectangles and
polygon fills are generated with hard-
ware rather than software. As a result,
image response is almost instantaneous.

%eacon's 16x zoom feature can be
controlled from the keyboard in 1x
increments. Both horizontal and vertical
scrolling is variable in speed and excep-
tionally smooth. Beacon also provides
reverse video and underline, as well as
blinking and variable height characters.

Other graphics features include:

640 x 480 resolution (standard); 6 memory
planes with 256 colors—up to 32 usable
at a time (16 in the graphics plane and
16 in the alpha numeric plane)—and 18
rogrammable function keys on the key-
anrd and another 18 on the display bezel.

Human-factors engineering.

The human factors, or ergonomics,
that make a computer personally com-
fortable played an integral part in the
Beacon System’s design.

The critical area of reducing eye
strain and fatigue has been accommo-
dated through the development of a
screen image twice as steady as the image
in other computer systems, includi
those that are advertised as “flicker free’’
For extra visual comfort, the brightness
of the Beacon image is controllable at
the keyboard, and an anti-glare filter
reduces distracting reflections.

And Beacon’s commitment to supe-
rior ergonomic design doesn't stop there.
To avoid back strain, the monitor tilts,
swivels, and uniquely adjusts 5.5” in
height. In addition, the keyboard is
separate from the display and can, there-
fore, eliminate the sense of being tied
down to the monitor.

Other hands-on features that make
for greater comfort and productivity are:
a three-degree adjustable tilt in the key-
board, a palm rest, tactile feedback, sculp-
tured keys, and a dimpled home key in
the function and numerical key clusters.

The importance of MPA.

Our MPA, or Multiple Processor
Architecture, is unique to the Beacon
System. It incorporates six individual
microprocessors, each chosen for its effi-

ciency in the performance of specific tasks.

System throughput is optimized with
e use of an administrative processor

which distributes Beacon’s internal work-
load. A 16-bit bit-slice processor is
dedicated sole}{'l to graphics tasks and
mathematical functions.

MPA is at the heart of Beacon’s extra-
ordinary performance.

Quality and service assured.

All equipment is constantly moni-
tored and evaluated from our corporate
production facility, utilizing the most
sophisticated automated test equipment
available today. And our systems are
supported by three levels of service,
assuring you of minimal downtime.

BEACON™—the beginning.
Beacon is available. NOW. And it’s

just the beginning of a comprehensive
family of systems that will enhance your
productivity. Contact us for more
information on how the Beacon System
can work for you. We'll send you our
full color literature. Just write:

Marketing Communications Manager,
Florida Computer Graphics,

1000 Sand Pond Road,

Lake Mary, Florida 32746.

Or call (305) 321-3000. In the Continental
U.S. outside Florida, dial 1-800-327-3170.

~CG

FLORIDA COMPUTER GRAPHICS
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is going to go away eventually,” he
says. He notes that several compa-
nies showed up at the Comdex show
with 68000-based machines and
UNIX, but trends aren’t established
overnight, and he will let customers
determine if microcomputers are
the next move. “Customers say,

‘We're going to wait until things (in

the microcomputer market) settle
down.” When they do, Bytronix will
take advantage of it.”

Clark says DG encourages its

DG SAYS THERE IS NO
NOVA-COMPATIBLE MARKET

“There is no such thing as a
Nova-compatible marketplace,” says
Don McDougall, director of marketing
for Data General Corp.’s technical
products division. “No other firm’s
computers can legally run our
operating systems. Therefore, they're
competing with us more generally in
the low-end, 16-bit computer market,
the same way Digital Equipment
Corp. does.”

McDougall admits the situation
would change if Digidyne had won its
case, freeing the RDOS operating
system for use on non-DG machines.
But DG spokesmen believe Judge
Orrick’s ruling in pG's favor will stand,
and McDougall points out it will
remain in effect for several years,
regardless of the ultimate decision.

Meanwhile, DG is basing its strategy
on increased functionality and a
better price/performance ratio while
retaining Nova compatibility in up-
grade products such as the s/20 and
S/120 microcomputers, which are
based on the microEclipse chip set.

As for the future, McDougall says,
the market for low-end, 16-bit
computers will be important factors 10
years from now. Although he sees the
‘advantages of the 32-bit internal
architecture of microprocessors such
as the Mce8000, he says Data
General overcomes architectural dis-
advantages in its 16-bit approach with
memory-mapping capabilities, a
broad base of application software
and an extensive distribution and
service network.

Nova OEMs to migrate to the more
powerful Eclipse family, a strategy
Don McDougall, director of market-
ing for the technical products
division, confirms (see “DG says
there is no Nova-compatible mar-
ket,” left). The move to the
Nova-compatible Eclipse instruc-
tion set was made more attractive
by DG’s recent introduction of two
Nova upgrade products, the s/20
and $/120, which are based on the
16-bit microEclipse microprocessor
that is said to bring 16-bit Eclipse
minicomputer elements to micro-
computers (MMsS, April, p. 17).
Clark says Bytronix may follow suit
with an Eclipse emulator.

Bytronix may find, however, that
Digidyne Corp., San Diego, has
beaten it to the punch. “Our new
computer, the 200 series, was
designed to emulate the Eclipse
product line,” says Digidyne presi-
dent Michael Brennan. “Even
though it’s aimed at the Nova 4Xx,
the top of the Nova line, there’s
plenty of room in the firmware to
accommodate the extra Eclipse
instructions.”

Brennan, however, doesn’t think
the move away from Nova will be
necessary sooner than five years
from now. “You can argue about
what’s a good instruction set, but
with the bit-slice technology and
clever microcoding, you can make
computers run so doggoned fast, it
doesn’t matter how bad your
instruction set is.”

Two other companies that recent-

ly entered the Nova-compatible
market, Integrated Digital Prod-
ucts, Anaheim, Calif., and Kurzweil
Computer Products, Cambridge,
Mass., agree that speed is the
answer. Both claim to have prod-
ucts faster than anything else on the
market.

But Brennan doesn’t view the
newcomers as Digidyne’s real
competition; that distinction be-
longs to DG. “Digidyne will remain
totally DG-compatible,” he says,
basing that opinion on his belief that
Digidyne will eventually win its suit
against DG, freeing all. RDOS
software for use on non-DG ma-
chines. However, DG contests the
Digidyne contention (see “The legal
battle continues,” p.40).

“Digidyne is the only company
totally positioned to take advantage
of it,” Brennan says. “The way I
figure it, we currently match up
with about $125 million of DG’s
business.”

Digidyne hasn’t bet everything on
winning the suit, though, and
Brennan says the company has
recently purchased Minicomputer
Systems’ service organization and
may eventually become more than
just a hardware manufacturer.

“And if DG compatibility turns out
to be unnecessary,” says Brennan,
“we’ve built a higher speed proprie-
tary bus into the Series 200.” It
seems that even the strongest of
Nova-compatibility supporters
aren’t locking themselves in.

—Kevin Strehlo

VisiCalc developers have
high hopes for new program

Legend has it that when VisiCale
developer Robert M. Frankston
presented VisiCale at the 1979
personal computing festival at the
National Computer Conference, 20
people showed up—mostly staff and

family. Only two outsiders listened
to the presentation, but they
walked out before it ended.

Almost three years and more than
250,000 copies later, VisiCalc devel-
oper Software Arts, Inc., Cam-
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Communications technologies are coming at
ou from every angle, and the possibilities are
grilliant. Effective resource sharing. Truly auto-

mated offices. Integrated process control. But
sifting through the promises to the realities can
be tough in a market as dynamic as this one is
now.

We'd like to suggest you take the attitude
we've taken since we introduced the first gen-
eral purpose local communications system to
the industry. Take the road that allows you the
most flexibility, freedom of choice and
independence.

Choose a local network system that puts
you at the controls. Choose a network with the
maneuverability and the power to take you
wherever you want to go.

LET THE OTHER GUYS ARGUE ABOUT
MEDIA.
One of the things creating confusion about local
communications right now is that alot of heat is
being generated about issues that don’t really
matter.

Choice of medium, for example. At this
point, both baseband and broadband have a place
in communications technology. While every-
body is arguing about the relative merits of one
medium versus the other, the answer for you
may be, in fact, both.

What you need is a local communications
system that will do the job with whichever me-
dium or combination og media are right for you.
And with architecture that will allow you to use
still other media in the future.

And although more and more systems
will become available that allow you a choice of
media, right now there is only one. Net/One™

We were the first to build a media-inde-
pendent system and to date we're still the only
one. But we feel it’s significant that others are
now following, and that media independence is
clearly the direction local communications
technology will go in the future.

Gowithaloca
that letsyou

Net/One is a trademark of Ungermann-Bass, Inc.




LOOK FOR A SYSTEM YOU CAN DIRECT.
Everything about Net/One has been designed to
respond to your needs, as they evolve, and to be
completely adaptable to evolving communica-
tions technology. System architecture is com-

letely modular, and can be easily updated for
uture requirements.
A Net/One system is delivered with com-
plete operating software, so you can use it im-
mediately for most applications without writing
a single line of software. But the system is also
fully programmable, so you can add non-stan-
dard interface protocols, or customized services
and applications. If and when you choose to.
Net/One is the only general purpose com-
munications system on the market today that
gives you programmability. And that’s in addi-
tion to being delivered with the widest range of
multi-vendor compatibility of any system avail-
able. Physical interfaces currently include RS-
232, IEEE-488; 8-, 16-, and 32-bit parallel; RS-
449; and V.35. Our current software interface
protocols include Async, Bisync, HDLC, and
DEC DR-11B/W.

MAKE SURE THE POWER IS THERE.
The specs have to add up to a system that’s not
only maneuverable, but powerful and far-reaching
enough to keep up with you as your needs grow.

Net/One is made to move information.
Lots of information. Fast. (Up to 10 megabits per
second.) Several thousand devices in a Euilding
or complex can use Net/One simultaneously.

A local communications system should
be able to take you anywhere you want to go, as
fast as you want to get there. Easily. Efficiently.
Consistently.

Please call or write for detailed system
descriptions, and for our “How to Choose a Local
Area Network” brochure. Ungermann-Bass, Inc.,
2560 Mission College Boulevard, Santa Clara,
California 95050. Telephone (408) 496-0111 Un

Net/One from Ungermann-Bass

| area network

g0 anywhere.
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Latest Edition

Remex Times

A Leader in Peripherals since 1959

More Than 200,000 Units in the Field

5% INCH FLOPPY
HEAD EXPOSED

It’s What’s Not
There That Counts

What a floppy disk drive doesn’t
have is sometimes more impor-
tant than what it does have,
industry sources report. The
Remex PICO™ 48/96 tpi, 5%
inch flexible disk drive doesn't
have “tap-tap” problems, doesn't
have asymmetry considerations
and doesn’t have settle time
because the little drive is the
first in the industry that doesn’t
have a head load solenoid. With
the Remex PICO, the head is
loaded directly onto the media
when the drive door is closed.

For long periods of read/write
inactivity, the spindle motor is
shut off and can be reactivated
quickly since the entire start
process requires less than 200
msec. Since “tap-tap” of head
load and unload is a contrib-
utor to media wear, Remex
reduces this problem by elim-
inating the head load solenoid.
No head load solenoid also
means no problems associated
with the magnetic flux from the
solenoid — like asymmetry, and
the inability of the head to read
certain frequencies. And the
new design significantly reduces
access time due to the elimina-
tion of head settle. Head life is
also increased.

Life Span Increased 10 Times

30,000 hours versus 3,000 — the
facts are in on the increased life
of the brushless DC motor used
in the Remex PICO™ 5% inch
floppy disk drive as compared
to the life of brush type DC
motors found in other small flop-
pys. The MTBF of the Remex
PICO motor is 5 years. Since the
motor is one of the parts which

commonly fails on floppys (and
is difficult and costly to replace),
users anticipate longer drive
life. The use of the brushless DC
motor also eliminates belts from
the drive motor assembly which
means there is no improper
belt seating to produce speed
variations or friction-causing
side loading.

Don’t Get Your Head
Caught In A Crunch

Flash! Remex PICO™ has taken
the crunch out of floppys. The
automatic-eject mechanism of
the Remex PICO, which ejects
the media with the release of
the front door, doubles as an
anti-crunch device for the unit’s
dual heads. When no diskette
is loaded, the mechanism holds
the heads apart virtually pre-
venting “micro-chipping” of the
delicate head material.

Proud Papa Delivers

96 tpi is a lot like the weather.
Everyone talks about it but not
many do anything about it.
Remex, on the other hand, is
making the sun shine for OEMs.
The first to introduce a 96 tpi
drive in a SLIMLINE! % size
form factor, Remex is delivering
Remex PICO™ drives for a wide
variety of applications.

Remex
International

Good news travels fast! The full
range of Remex products is avail-
able worldwide through local
distributors. Information on the
location of international distrib-
utors can be obtained through
the Remex Headquarters. Fac-
tory certified service is also
offered on a regional basis.

Ex-Cell-O Corporation
REMEX DIVISION

1733 Alton Street

Post Office Box C19533
Irvine, California 92713
(714) 957-0039

TWX: 910/595-1715
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bridge, Mass., confidently intro-
duced the second major product for
the firm in a room packed with
attentive listeners.

The product that follows VisiCale
is TK!Solver, a semi-custom pro-
gram that can be tailored by filling
in pre-defined models for mechani-
cal engineering, investment-
management and analysis and
education applications. The $299
basic product will initially be used
with the Apple Computer, Inc.,
Apple 11 and the 1BM Corp. personal
computers. Applications for the
basic program are priced at $50 to
$100.

The company touts TK!Solver as a
package that will become as
important to the computer industry
as did VisiCale. Whether such
confidence is appropriate will be
proven over time as the newcomer’s
performance is measured. Company
founders and “magic-blackboard”
authors Frankston and Daniel S.
Bricklin, now president and execu-
tive vice president/chairman, re-
spectively, have high hopes for the
product, and are planning a new
30,000-sq.-ft. facility in Wellesley,
Mass. “So much for two guys in an
attic,” says Frankston, referring to
the early days of the VisiCale team.

One big change for the company is
its marketing approach. While
VisiCale is marketed by publishing
house VisiCorp, which changed its
name from Personal Software, Inc.,
in part to reflect its identity with
VisiCale, Software Arts will go it
alone with producing, marketing
and supporting TK!Solver.

TK stands for tool kit, the internal
company designation for the prod-
uct, explains Frankston. The first in
a series of professional tools,
TK!Solver, like VisiCale, is an
interactive program. Frankston
says that it is geared for non-
programmer engineers and busi-
ness people, and will be easier for
such users to handle than FORTRAN
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Milos Konopasek, a North Carolina State University professor and consultant to Software
Arts, Inc., originated the TK!Solver concept for the textile industry, and helped Software Arts
implement it on a personal computer for other applications.

or BASIC programs or programma-
ble calculators, the methods it’s
aimed at replacing.

To use the product, operators
type equations, enter values and
press an action key to get the
solution to a problem. In real-estate
mortgage calculations, for example,
the user gives the computer an
equation that defines the relation-
ship between the principal, the
interest rate, the monthly payment
and the term of the loan. Given
three known values, TK!Solver can

calculate the fourth.

An important feature of the
program is that it allows the
computer to store mathematical
relationships and empirical (ob-
served) data so that equations need
not be reformulated when using
programming-language parame-
ters. Built-in functions include sine
and cosine to net present value and
internal rate of return, and answers
displayed as numbers, tables or
graphs. The program also automati-
cally converts units of measure-
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computer dealers.

COMSHARE OFFERS $50 VISICALC LOOK-ALIKE

Launching a marketing program called “Calc Wars Just Ended,” Comshare
Target Software, Ann Arbor, Mich., has released a $50 VisiCalc look-alike
called PlannerCalc. The product joins a list of Calc-like products including
SuperCalc, MagicCalc, MicroPlan and MultiPlan, according to Comshare.
Company group vice president Donald J. Devine says the low introductory
price is intended to focus attention on the quality of the package, which
competes with products priced from $200 to $300.

PlannerCalc is written with English commands. The company says it
operates on 1BM Corp., Xerox Corp., NEC Information Systems, Apple
Computer, Inc., Digital Equipment Corp., Zenith Data Systems, Vector
Graphic, Inc., and Tandy Corp. personal computers. While available for use
only with the cp/M operating system, other operating-system support is
forthcoming this year, the company says. PlannerCalc is available through

ment, such as inches or meters.
TK!Solver supports Software Arts’
DIF file format program, allowing
data to be interchanged with other
programs, including VisiCale.

TK!Solver was designed by senior
software engineer Seth Steinberg,
from concepts originated by North
Carolina State University professor
Milos Konopasek, also a Software
Arts consultant. The original prod-
uct was geared for use in the textile
industry, and would work off of
ports with a mainframe. Steinberg
and Konopasek worked for almost
two years to get the product
implemented on a personal comput-
er.

The basic program principles
translate from textiles to other
professional and business disci-
plines, and Software Arts intends to
produce a series of TK!Solver
application packages for use with
the basic TK!Solver program. Each
application package will contain
several pre-defined models to solve
problems in a given field, such as
financial applications.

For example, analysts typically
must search through a 3- to
4-in.-thick standard reference for
information on interest rates, says
Katherine Joseph, an investment
analyst with a major insurance firm,
who produced the TK!Solver pack-

age for finance. She says that
without the program, analysts
typically rely on expensive time-
sharing services or on estimates.
She likes TK!Solver because it
enables her to perform variations of
a problem without rearranging
individual formulas. Using a calcula-
tor for the same type of problem,
she explains, requires that data be
entered in a rigid format to get
answers one at a time. “You lose the
idea of the whole of what you are
working on,” in getting single
answers, she says.

“Solving problems with a calcula-
tor is slow and prone to error,” says
Software Arts consultant John Sofia
of the Massachusetts Institute of
Technology. Sofia developed a
mechanical-engineering package for
use with TK!Solver. It can be used to
determine the flow of liquids
through pipes, detect the heat loss
from a furnace or discover why
windows fall out of a well-known
insurance-company building in Bos-
ton.

George Blakeslee, head of the
Weston, Mass., High School Science
Department, sees TK!Solver in
much the same way as VisiCale
developer Bricklin, who modeled
the spread-sheet product for his
needs at Harvard Business School.
Blakeslee calls the package the
“slate board for the kid of the ’80s,”
pointing out that the education
package has no restraints, and frees
teachers to guide rather than
provide all knowledge. Students
learn by trial and error.

TK!Solver and the application
packages for the Apple 11 and 1BM
computers will be available this
year. Versions for other personal
computers will be released shortly
thereafter. A support journal for
users will also be available. The
product will be sold to distributors,
who in turn will sell it to retail
outlets.

—L. Valigra
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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.







A million

Instructions
per second.

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.
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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,
software and power forthe  #
price. To arrange a dem-
onstration, call your
local HP sales office
listed in the White Pages.
Or send for our free OEM booklet.
Write to Hewlett-Packard, Attn: Joe Schoendorf,
Dept. 08131, 11000 Wolfe Rd., Cupertino, CA
95014.

O

HEWLETT
PACKARD

Price U.S.A. list, OEM quantities of 100. 22202
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THE RIGHT UNIX
TOOLS FOR THE JOB.

Software development is the priority today. And one reason why INTERACTIVE's IS/3 is such a hit.
IS/3, an enhanced version of UNIX System lll, can cut your software development time by
up to 80 percent. And save staff to boot. It is available for DEC PDP and VAX minicomputers, as
well as micros like our Z-8000-based IDEA Machines.
This means you can match up the right software and hardware tools for most any job, from
stand-alone program development stations to multi-terminal network systems.

To get UNIX functionality together with VAX/VMS operating system power, look into our
IS/1-WB Workbench System. It runs as a subset to VMS bringing a development toolchest of its own.
We also offer a full range of office automation application packages, including word and

text processing, local and network electronic mail systems, and Western Electric Telex.
To speed your software development, get the right UNIX tools for the job. Call INTERACTIVE
Systems Corporation, 1212 Seventh Street, Santa Monica, CA 90401. Phone (213) 450-8363.

———————————————Nh e N

INTERACTIVE

SYSTEMS CORPORATION

™UNIX is a trademark of Bell Laboratories. DEC, PDP and VAX are trademarks of Digital Equipment Corp.
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Charting the industry’s
progress through NCC

(A historical look by mMMS
staffers at the computer industry’s
evolution.)

This year marked the tenth
anniversary of the annual computer-
industry mecca—the National Com-
puter Conference. Nine years ago,
when the joint spring and fall
conference first merged into one
gala at the New York Coliseum,
about 200 exhibitors jammed into
70,000 sq. ft. of space. The
American Federation of Information
Processing Societies, which manag-
es the show, hoped to draw a record
crowd of more than 25,600. This
June in Houston, the show attracted
about four times that, or more than
96,000 visitors, to some 680 exhibits
in 320,000 sq. ft.

Mini-Micro Systems staffers,
some of whom have attended the
show since its inception, have
compiled a historical perspective of
the changing players and technolo-
gies over the past 10 events.

Evidence of the 1BM Corp.
plug-compatible market decline
showed as minicomputers became a
more significant part of the 1973
show, acting as a harbinger of the
numerous minicomputers and small
systems to appear in the following
years.

In 1973, Digital Equipment Corp.
and many in a field of about 80
minicomputer manufacturers essen-
tially were OEM “iron” houses.
Computer Automation, Inc.’s two-
board Alpha 16 system typified such
iron. A 16-bit processor was on one
board, and 4096 words (8192 bytes)
of core memory was on the other.
The system was sold with a
primitive assembler and editor, and
a teletypewriter-like operating sys-
tem, notes Willian Sweet, vice
president for marketing and sales at
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the company’s Irvine, Calif., Naked
Mini division, the company’s only
division in 1973.

The Naked Mini division re-
mained the mainstay of Computer
Automation until 1977, when the
company acquired third-party soft-
ware and added the SyFA interac-
tive distributed-processing system
to its inventory. That year and

again in 1978, the company was the
“darling of Wall Street,” Sweet
says, with pretax profits between
19 and 24 percent on revenues of $43
million and $61.3 million in the two
years, respectively.

The company and many others in
the mid-range minicomputer mar-
ket are lagging this year in the face
of the recession, competition from
microprocessor-based systems on
the low end and 32-bit superminis on
the high end and strong pricing
pressures.

approve the action.

SMALL BUSINESSES HOPE TO GET MORE R&D FUNDS

The u.s. House of Representatives has overwhelmingly approved—by a
353 to 57 vote—a Small-Business Innovation Development Act, signaling a
reversal of what supporters say is a long-standing government bias against
small companies. The legislation calls for a modest shift in federal R&D
funding toward small businesses. The largest federal agencies (those 12 with
annual R&D budgets exceeding $100 million) must establish grant programs
for small firms with concepts for developing new technologies. Based on a
prototype at the National Science Foundation, the legislation is expected to
benefit many scientific, electronic and other high-technology firms. Small
companies receive only 3.5 percent of the annual u.s. R&D budget of $40
million, says Ann Eskesen, chairperson for the Smaller Business Association

~of New England. About 1 percent more in federal R&D funds now will be
diverted to small businesses, provided both the Senate and President Reagan

PRO-LOG RELEASES SUBSYSTEM, SOFTWARE MODULE

Monterey, Calif.-based Pro-Log Corp. recently introduced its first hardware
and software products from the system and software group it formed four
months ago. The move marks an expansion beyond the mainstay sTD card
and PROM programming products the company has been marketing. The first
hardware from the group, called the model 702 sTD Disk Pak, combines an
STD bus system with two slimline 8-in. floppy-disk drives. The product is priced
at less than $4000, and will be available in September. The floppy drives
together store as much as 3.2m bytes. Winchester-disk drives may be the
company's next step, says product marketing manager Mike Campo. The 702
subsystem is aimed at markets that require mass storage, such as data
collection, process control and automatic test equipment. Along with the 702,
the company revealed a utility software module called the memory directory.
Priced at $750 as an outright buy, the software is available as a copyrighted
notebook in which the user is given detailed instructions about how to
customize the entire 4k of software, if needed. The module, Pro-Log’s first
software offering, will be followed by other utility packages. The memory
directory includes menu creation, disk management, ASCIl conversion, ASCII
character editing and frame input editing functions. From the menu, users can
format a disk; seek a track; read, write or display a sector; and load and
execute. The package will be available in September.




Data General Corp., Westboro,
Mass., one of the fastest growing
companies, is feeling competitive
tugs in its ever-widening product
line. In the early 1970s, DG’s success
was riding strongly on the compa-
ny’s Nova computer line, and by
1973, DG was readying Eclipse
minicomputers. The company has
since introduced hundreds of prod-
ucts, a half-dozen Eclipses (includ-
ing 32-bit versions) and four
generations of Novas, says execu-
tive vice president Herbert J.
Richman.

In 1978, with PDP-8 developer and
DG president Edson D. de Castro
hot on its trail, DEC already had
moved to its next-generation prod-
uct, the pPDP-11. That was the
heyday for the PDP-11/45 and the
large DEC System 10, says Andrew
Knowles, vice president of DEC’s
small systems group.

“The PDP-11/45 was the fastest
and biggest real-time machine
around,” notes Knowles. Hardware
on that level then included a 256K
RAM, a 5M-byte removable disk
pack, an interactive multifunctional

Lear Siegler started the dumb-terminal
price war with its ADM-3 in 1975, and was
one of early terminal manufacturers to offer
strong margins to third-party marketers. “We
took manufacturers’ reps who were making
15 percent and offered then 50,” says
president Phil Shires of the campaign
initiated with the single-board ADM-1
terminal.

keyboard, modems, auto dialers,
acoustic couplers, CRT terminals
and high-density floppy-disk drives.

The PDP-11/45 marked many
firsts for DEC, including the use of

bipolar LSI and MOS memories, TTL
and multilayer boards. It also had
perhaps the first cache memory on a
mini.

The changes at DEC also indicate
the progress made in small systems
marketing. Three years before the
first NCC, DEC president Kenneth
Olsen ordered a response to the IBM
System 3, and assigned much of
that task to Ed Marinaro, now
president of Compu/Think, Sunny-
vale, Calif. Marinaro recalls the
result—a DEC Datacenter prototype
built around the PDP-8 minicomput-
er. By 1973, DEC offered a
DP-11-based DATAsystem 500
through OEMs. Prices ranged from
$30,000 to more than $100,000, and
by 1974, the packaged system
brought the company $15 million to
$20 million yearly in business. This
year, DEC’s crowded NCC booth
sported three personal computers,
none of which lists for more than
$10,000. DEC projects sales of about
100,000 units in the first year from
these products, which could produce
as much as $300 million in revenues.

The personal computers are DEC’s
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More Room...
More Multibus Cages.

ONLY FROM ELECTRONIC SOLUTIONS!

More Room

You get more room for extra cards
without increasing overall size, because
our design gives you greater inside

More Models

We have more models than all our
competitors combined. Choose a cage
with 3,4,5,6,7, 8,9, 12, 14, 15, 16, 20,

dimensions. 24 or 26 slots for the right solution to
3 5577] Multi-Cage® your problem. We have models with
5 6 s either 0.6” or 0.75" card centers and can
Eg‘ 5r il even accommodate wirewrap cards.
ES4 15/1
§z 3# 5
w3 o 9/1 3 {
= 88 4r
T2 1 F Intel S §
e x
s ok No. of -1 3k
£ 471872 12/3 16/4 20/5|slots/ cages gE SN 1
334 668 10.02 13.36 16.7 gk of Tomom
Cage Length in Inches § § e
=< 1+ 1
S
* Ed B3 I tel
More Reliability 0 - j
All cages are constructed of sturdy, P |
16 20

4 8 1
slot slot slot slot slot
Multi-Cage Wirewrap/iSBX Capacities

durable anodized aluminum with a
single mother board backplane. . . a
concept that increases reliability and
minimizes interconnections.

Rack Mounting
Too!

All models are electrically and
dimensionally interchangeable with
Intel's iSBC-80® Cages.

More Warranty

A three year warranty is your
assurance of quality.

More Information?
Call our toll free number
(800) 854-7086

Electronic Solutions

5780 Chesapeake Ct., San Diego, CA 92123
(714) 292-0242
Telex 1l (TWX): 910-335-1169

e
ey <
Note: Multi-Cage is a registered trademark of Electronic Solutions
L Multibus, Intel and iSBC-80 are trademarks of Intel
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The IBM Value Added Remarketer Program. It’s a
dedicated team of experts with highly successful IBM products
backed up by a nationwide service network.

-~ When you go out to sell what you do best —application solutions
to specific problems —we can help. We have over fifty marketing
and systems experts whose time is devoted entirely to the IBM

Value Added Remarketer program. This team is on tap for you, to
B nu help you select the right Series/1 or Datamaster system
“ERSSRe.  for your customer’s needs.

£ The IBM Value Added Remarketer program doesn’t

g stop with people and products. IBM service is right there

when it’s needed. In fact, our nationwide network of
service locations puts help just a telephone call away.

This means you won't have to hear from a customer
e who’s upset because a hardware problem is keeping your
application from running right.

Along with helping you help your customers, we can
also help you. From demo machines so that you can show off at a
business show, to technical system support, to marketing and
systems consulting at your office. """~

We'd like to tell you, in detail,
how the three best-known letters in
information processing can make
the value you add more valuable.

Find out more, today. Call Eric
R. Nahm collect, 914-696-4471,
or send us the coupon. === =

———— I 1 market application solutions to the following industries:

R

Mr. Eric R. Nahm MMS 8/82
IBM Corporation

1000 Westchester Avenue

White Plains, New York 10604

Please have your IBM Value Added Remarketer representative contact me.

Title

Company

Address

City State. Zip.

Phone.
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Unretouched photos—identical condition

B Which would you

Our competitor on the right claims high resolution. None of our competitors can say that.

But what about that glare? The washed-out background?
And the black and white screen? I<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>