


















































































































































































































































Supertek, Inc.
Santa Clara, CA

For Internal Use Only

Private company started 1984.

Product
# Employees

Financing

Personnel/
Background

STK-6401: “the affordable mini-supercomputer with muscle”.
Cray X/MP compatible to be targeted directly at SCS’s
computer.

25

$1.5 - $2M first round.
$150,000 seed money

70% of capital stock owned by Michael Fung. 30% owned by
12 outside investors.

Michael Fung, President and Founder
Hewlett-Packard, Spectrum project
Goddard Space Center, designed and holds patent on
Goodyear Aerospace’s Massively Parallel Processor.

Roger Dellor, Director of Engineering
Elxsi

Gordon Seybold, Director of Software
Cyber Systems, ETA, CDC

Chester McIntosh, Vice President of Marketing/Sales
Scientific Computer Systems

Mike Humphrey, Director of Software Support
ETA, CDC
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Supertek, Inc.

STK-6401

# CPUs
Mips
Mflops

Memory

o/s

Language
1/0

Status

Price

Other

One
20 - peak

40 - peak
10.5 - average

8 Mbytes - first prototype
128 Mbytes - first product
1GB - eventually

640 MB/sec. aggregate bandwidth
160 MB/sec. bandwidth to 1/O

CTSS (Cray Time Sharing System)
Fortran (Cray Fortran compiler with VMS Fortran extensions)

I/0 subsystem communicates with central memory via a high-
speed port with a bandwidth of 160 MB/sec. The port is avail-
able to multiple data paths with individual bandwidths of up to
50 MB/sec.

Prototype is running in the lab.
Beta test to begin October or November 1987.

$200,000 - $300,000

. Uses off-the-shelf TTL and CMOS parts.
o No gate arrays or other semicustom VLSI circuits.
. Hardware support for scatter/gather.

. File-cabinet sized system which is front-ended by a
MicroVAX.

. Will manufacture in Japan a model about the size of an
IBM personal computer.
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D. Personal Supercomputers

Dana
Stellar
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Dana Computer Inc.

Sunnyuvale, CA

Private company formed Fall 1985 by five people from Convergent Technologies.

Product

# Employees
Facilities

Financing

Personnel/
Background

Titan — a single-user workstation which will be capable of
near-supercomputer performance based on parallel architecture
and RISC-based microprocessors from MIPS Computer
System.

40
11,000 sq. ft. leasing
$11M seed funding - March 1986.

Kubota Ltd. of Japan has invested $20M in Dana and agreed
to manufacture and market the systems once development is
completed - October 1986.

Allen Michels, co-founder
Convergent Technologies

Other founders: Ben Wegbreit, Matthew Sanders, Robert Van
Naarden, Richard Lowenthal

Gordon Bell, Consultant, assisted in defining workstation
architecture. Now VP of Research and Development

William Worley
Hewlett-Packard, Manager of Spectrum software prod-
ucts and a principal designer of Spectrum’s RISC
architecture.

Steve Johnson, compiler development
Bell Labs

Way Ting, Unix O/S development
Bell Labs

Tom Bentley, product design
Hewlett-Packard Labs

Carl Hegenmeyer, 1/0 and subsystem development
Burroughs

Steve Jenness. communications and network software
Digital and Valid Logic

Dana Group has also recruited people from MIPS Computer
System and Silicon Graphics.
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Dana Computer Inc.

Titan
# CPUs 3 and up
Mips 20 - 30
Mflops 6 (64 bit double-precision)
Memory 8-128 Mbytes
Accessible at 200 Mbytes/sec.
Cache yes - per processor
0o/s Unix-based
Language Fortran, C
System Bus Capable of handling hundreds of MB/sec.
Status To be introduced 1Q88.
Price $50,000 - $80,000
Other . Each processor will contain a scalar and a vector chip.

o Scalar engine will be a new 16-MHz RISC chip from
MIPS Computer.

° 50-million-pixel/s display is integrated with the CPU,

o All the gate arrays and full custom designed chips will be
CMOS.

. Concentrating on third-party applications for three areas:

- Mechanical CAE
- Computational fluid dynamics
- Computational chemistry
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Stellar Computer Inc.
Newton, MA

Private company founded 1986 by William Poduska, founder of Prime and Apollo.

Product Graphics Supercomputer GS 1000 — high performance engi-
neering workstation featuring an integrated real-time graphics
processor.

# Employees 97

Facilities 22,000 sq. ft. renting

Financing $30M

Sales Polygen Corp. {Joel Schwartz, President and COO) has become

Stellar’s first value-added reseller. The companies will jointly
develop a system for use in the chemical and pharmaceutical

industry.
Personnel/ William Poduska, Chairman and CEO
Background Apollo, COB (1980-85)

Prime, VP Engineering

Arthur Carr, President
Codex/Motorola

Ian Edmonds, VP of Marketing
Prime

Paul Jones, Corporate Vice President for Engineering
Prime, VP Hardware Development

Daniel Murray, Vice President of OEM and Intnl. Sales
Masscomp, VP International Sales and Marketing
Recruited other personnel from Prime and Apollo.

Andy VanDam has taken a leave of absence from Brown
University to work with this company. He has been heavily in-
volved with product development.

Other Apollo has the option to reacquire Stellar Computer if it
chooses to do so.

. D. Personal Supercomputers 109



For Internal Use Only

Stellar Computer Inc.

Mips 20 - 30
Mflops Up to 40 (double precision)
Memory 16 - 128MB
Cache 1MB
o/s Unix V.3 with Berkeley 4.3 extensions
Language Fortran, C
Later on will introduce Pascal, Ada, Lisp and Prolog
Bus 80 - 120 Mbit/sec.
Status To be shipped 1Q88.
Price $75,000 - $125,000
Other . Will use 45 custom VLSI components.

. BICMUS ASIC semi-custom layout

o CISC architecture (supports four concurrent ‘“processes’
within the CPU)

J Will have up to 30 gate arrays.

. High performance graphics with 500 to 1000 wvector
transforms per second and a 4K by 4K buffer which is
bit mapped and ‘‘z-buffered’”’ to store three dimensional
images. 150,000 3-D shaded polygons/sec.

. Will support X-Windows and PHIGS graphics standards.
Later support will be for GKS and VDI.

J Convex and Stellar have agreed to conduct joint market-
ing activities. Convex has agreed to swap its language
compiler and vectorizing hardware designs for Stellar’s
System V-based operating system and communications
technology. Announced September 1986.
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Multiprocessors

IBM has several groups of computers which operate with more than one processor.
The 3090 series is the most powerful of these groups.

200E 300E 400E GOOE
# CPUs 2 3 4 6
Mips 31 43 53 71
Main Memory 128 128 256 256
Price $4.6M $6.2M $8.4M $11.5M
Availability May 87 3Q87 May 87 3Q87

There had been speculation that an eight-processor version of the 3090 would be added
to the product line. The six-processor version may be the top of the line because of
software complexities encountered in upgrades.

American Express in Phoenix, Arizona is the first to receive a 600E. Aetna Insurance
in Hartford, CT will receive the first 300E.

3090 Vector Facility — announced October 1985

Performance increases 1.5 - 3 times that of the base CPU when the Vector Facility is
used.

Each CPU may have a Vector Facility.

Price: $370,000 for one
$600,000 for two

Performance per processor: 108 Mflops

Estimated number of customers who installed vector facilities during 1986: 100
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Parallel Processors

RP3 project (Research Parallel Processing Project) underway at Thomas J. Watson
Research Center, started in 1981. IBM is using this project to determine whether the
RP3 - and other multiple parallel processors - can be used for multipurpose, broad-
spectrum applications. It is also a tool for computer scientists to study parallel process-
ing. A strictly parallel system probably won't be released for at least 4-5 years.

Machine itself has standard component technology. It is a MIMD general purpose

machine.

RP3 Project

# CPUs
Mips
Mflops
Memory

o/s

Language
I/o
Status

Other

Problems
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512 (64 largest version to date)
1,000
800

2.4 Mbytes per processor
1.2 Gigabytes (maximum)

Unix-based
Fortran, C, Lisp
192 Mbytes/sec.

The first 64-processor unit is being readied for assembly.
Should be in operation with minimal operating system support
within one year.

Each node has a RISC processor with floating point unit.
Same microprocessor as developed for the IBM RT PC.
Memory can be globally or locally shared, or both, at the pro-

grammer’s discretion.

1. “Hot Spots” - memory locations for which all data paths
in the network were more likely to go for data. This
caused data buffers to jam.

2. Application development tools.

3. Programmer retraining.
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GF11 Processor

A modified SIMD machine in which a central controller sends instructions to all pro-
cessors at the same time. Machine will initially be used for numerical evaluation of
predictions of quantum chromodynamics. However, the machine’s designers believe it
can eventually be used for a wider range of scientific and engineering problems. The
computer is expected to be in operation by the end of 1987. It will eventually use 576
floating-point processors.
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F. Major Computer Companies

AT&T

Data General
Gould
Honeywell
Prime
Unisys
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AT&T

A parallel processing project is underway in the systems architecture research depart-
ment. An 8-processor, loosely coupled prototype has been put together which utilizes
one VAX750 and seven separate 68000 microprocessors. The processors communicate
via S/net, a high speed network with a parallel bus developed from the project. A
Unix-like operating system called Meglos has also resulted from this research. A goal
of the project is to broaden the processors’ capacity to handle general, rather than
specific, problems.

AT&T and Yale University researchers are joining forces to produce a high-speed par-
allel computer that is also relatively easy to program. Merging Linda, a set of software
primitives developed at Yale that supports parallel programs written in C or any other
conventional language, with S/Net, a prototype parallel architecture, researchers are
now working to improve performance by producing a custom Linda chip—a very-large-
scale integrated circuit that essentially incorporates Linda in hardware. The Linda
primitives provide for a kind of shared memory called “tuple space,” which is available
simultaneously to multiple processors. But the AT&T-Yale implementation has no
shared memory bank; rather, it is made up of multiple nodes in a communications
network. (Electronics, 10/16/86)

Data General

Tom West, Vice President of Data General’s Systems Group speaks about parallel pro-
cessors. (Electronics, 10/16/86)

“We do a lot of things in the lab that don’t become products.” ‘“Parallel machines fall
into this category - Perhaps some day we will leverage these into the main-line prod-
ucts. Multiprocessor things will come along in a few years.”

Reportedly has been recruiting software developers with experience vectorizing code. It
is likely that DG will be producing a vector facility for its machmes, similar to what
Convex and Alliant offer.
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Gould

NPL family of minisupers was introduced March 1987 beginning with the NP1.
# CPUs 1-8

Mflops 40 - 320

Mips 10 - 96

Memory 64 - 512MB

Bus . 154 MBlseé.

A new bus must be added for every two processors so an eight-
processor configuration needs four buses.

O/S Proprietary real-time version of Unix.

Status First customer shipments of single- and dual-processor versions
are scheduled to be shipped July 1987; quantity delivery by
September.

Price $400,000 - $3M

Follow-on Product NP2, to come out in a couple of years, will have three times

the scalar and four times the vector performance of the NP1.
NP3 and NP4 are in early design stages.

Honeywell

Honeywell and NEC Corp. agreed to establish a joint venture called HNS to market
NEC'’s SX series of supercomputers in the U.S. and Canada.

Honeywell spun off its computer operations into a joint venture with NEC and Groupe
Bull S.A. of France (December 1986). Honeywell is now effectively no longer directly in
the general purpose computer business.

Prime

Introduced a RISC-based workstation incorporating MIPS computer and Silicon
Graphics technology.

Invested money in Cydrome (Axiom) 3/86 and has signed a joint development and mar-
keting agreement under which both companies will sell Cydrome’s parallel/vector pro-
cessor. See Cydrome profile for details.
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Unisys
Some efforts were underway at Burroughs and Sperry before the companies merged.

Burroughs had undertaken parallel processing research for a potential product with a
new language, a microprocessor-based parallel architecture and an interconnection
scheme.

Sperry had a group which was working to tie together from 4-16 processors into a
multiprocessor configuration.

The Integrated Scientific Processor System (ISPS) (Sperry product), is a supercompu-
ter intended for compute-bound, vector-intensive, scientific applications. It will be inte-
grated into the 1100/90 system. (The Univac 1100 series has mainframe capability
with up to four processors.) The ISPS has 1-2 processors, 1-4 1/0 processors and a
Fortran compiler. Peak performances are 133 Mflops (36 bits) and 67 Mflops (72 bits).

Sperry had signed an OEM contract with Areté. Areté makes a 32-bit uni/
multiprocessor marketed for departmental computing and OLTP applications. Sperry
has accounted for 60% of Arete’s sales. Unisys is presently renegotiating that
contract.
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G. Out of Business

Culler
Denelcor
Vitesse (computer group)
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Culler Scientific Systems Corp.
Santa Barbara, CA

Closed May 29, 1987. Assets purchased by Saxpy Computer October 1987. Private
company named Chi Systems founded by Dr. Glen Culler in 1969 to produce special
purpose scientific computers for universities, research groups, the DOD and govern-
ment organizations such as DARPA and NSF. Company name was changed to Culler
in 1985 and a new product line was produced.

Products Culler 7 family of vector/scalar scientific and engineering com-
pute servers which feature built-in math functions.

The Culler PSC — a personal supercomputer (compute server)
introduced May 1986 to provide parallel processing on a net-
work of workstations either as a computer system or a com-
pute server. Designed to run with Sun Microsystems

workstations.

Target Simulation and modeling segment of scientific/engineering com-
puter market.

# Employees 85

Financing $24M — four rounds (last round completed 11/86)

Investors: F. Eberstadt, Adler & Company

Sales Initial shipments began June 1986. 15-20 systems were
shipped in total. ‘

C. Itoh & Co., Tokyo, Japan, signed an agreement to distribute
the Culler PSC. (May 1986)

Joint marketing agreement with Sun Microsystems.

Personnel/ Glen Culler, Chairman of the Board

Background
Jerry Butler, President and CEO left Culler in March 1987.
He was replaced by David Folger, formerly with Ridge.

James Clark, Vice President and CFO
Applied Magnetics Corp.

Ward Davidson, Vice President, Sales
Digital, IBM

Larry Evans, Vice President, Manufacturing and Engineering
Tandem, Xerox, Data General, Digital, BBN

Michael McCammon, Vice President, Hardware Engineering
Washington State University

David Probert, Vice President, Software Engineering
Burroughs

Other Culler had been interested in a joint marketing agreement with
Digital.
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Culler Scientific Systems Corp.

Culler PSC (Personal Supercomputer)

# CPUs
Mips
Mflops
Memory
O/S

Price

Other

1-2

Up to 18
Up to 11
8-16MB
CSD

$98,500 with discounts up to 40%. Price does not include cost
of a Sun workstation which powers the system.

The PSC does not have a kernal processor like the Culler 7
models. It only has a 12-slot backplane. The Sun workstation,
with which it is designed to run, functions as the kernal
processor.

Developed a new compiler which incorporates expert system
techniques to increase performance. The compiler uses a knowl-
edge base comprised of system capabilities and programmer
coding techniques to come up with the swiftest code sequence.
The compiler still reverts to a serial format for some sections
of code such as conditional jumps.

Culler 7 Family (4 models)

# CPUs
Mips
Mflops
Memory
O/s
Language

Bus

Price

Other

1-4

7-36

4-15

8-96MB real; 4GB virtual
CSD - enhanced Berkeley 4.2
Fortran 77, C

2 high-speed data and instructions 64-bit system buses with a
50MB bandwidth

$275,000 - $750,000

e  VMS source code compatible

¢  Contains a kernal processor which is used to execute the
O/S and systems resource management.

e 27-slot backplane

e TTL technology

¢  Segregated paths for addresses and for data and instruc-
tions. Uses register-to-register operations instead of longer
pipelines.
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Denelcor
Aurora, CO

Closed October 1985 after failing to obtain more funding.
13 HEP-1s had been shipped.

Leased

4 to National Security Agency

4 to U.S. Army Ballistic Research Laboratory
1 to DOE (Los Alamos Laboratories)

1 to Shoko Co. Ltd., Japan

Sold

1 to MESSERSCHMITT - BOELKOW BLOHM in West Germany
Tested and Returned

1 to Argonne National Laboratory

1 to University of Georgia Computer Center

Denelcor had charged a maintenance fee of $1,000/day to federal departments leasing
the HEP.

Largest system ever built was a four-PEM (Process Execution Module) version. A one-
PEM configuration cost about $3M.
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Vitesse Electronics Corp.
Camarillo, CA

Closed computer group January, 1987
Private company founded 1984.

Product Had been developing family of high-speed numerical computers
and GaAs chips. The first product, a uniprocessor was to be
introduced in 1987. This was to be followed by the multiproces-
sor called the Vitesse Numerical Processor (VNP).

# Employees 100
Facilities 60,000 sq. ft.
Financing $30M - 1985

Norton Co. provided over half the money.
Vitesse was seeking additional money and strategic

relationships.
Personnel/ Alfred Joseph, Founder and Chairman
Background Rockwell

Allan Edwin, President of Digital Products Division
(computer portion of Vitesse)

Peter Schay, Marketing
Digital

Leonard Hughes, Vice President of Operations
Encore

VNP

First multiprocessor was to have had up to 8 processors. No global, shared memory
per se. No shared bus.

Each processor would have attached memory however, selective memory sharing would
be available to all processors through a system of buses for which the company was
seeking patents. Each execution unit would have had nearly 4GB of local memory. The
company hoped to take advantage of dropping cost of RAM to keep product price low.

Language: Fortran, Pascal, C

Processors, such as database or Lisp processors, could be integrated on the VNP “non-
bus.” Vector number crunchers could not.

By 1989 hoped to use GaAs chips which Vitesse was to produce.
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